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S IG NAT U R E P AG E

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

I7lman /Date
'2-A Evaporator Proect Manager

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

L.R Webb
Records Management Specialist
Data Coordinator

Date /

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the Hanford Site" - WHC-SD-CP-QAPP-002, unless superseded by the Statement of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

L. P. Markel
Laboratory Q.A. Officer

Date

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

Manager
Processing and Analytical Laboratories

approved and
designee as

' Date
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242-EVAPORATOR FEED CHARACTERIZATION

INORGANIC CASE NARRATIVE

Introduction

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:

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

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

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

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

Metals by ICP

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

1 of2 5
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Metals (AAS)

Arsenic
Selenium
Mercury

As
Se
Hg

Conventionals (IC)

Fluoride
Chloride
Nitrite
Nitrate
Phosphate
Sulfate

Conventional (Specified Methods)

Total Organic Carbon
Total Inorganic Carbon
Cyanide
Hydroxide
Ph
Specific Gravity
Differential Scanning Calorimetry

The analysis of the samples for Cyanide,
(TIC), Specific Gravity, and Differential
performed using methods traceable to ASTh
determined based on EPA SW-846 methods or
procedures.

F
Cl
N02
N03
P04
504

TOC
TIC
CN
OH

SpG
DSC

Total Ammonia, Total Inorganic Carbon
Scanning Calorimetry (DSC) were

I or EPA. All other analytes were
current approved WHC golden rod

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

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

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

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

J. H. Tillman, Manager
Inorganic Chemistry PAL

9S4 pg
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242-EVAPORATOR FEED CHARACTERIZATION

INORGANICS CASE NARRATIVE

Problems encountered:

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

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

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

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

I of 2
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Analyte Detection Limit (ppm)

Required Actual

Arsenic (As) 5 .005
Cyanide (CN) .10 .010
Mercury (Hg) .20 .002
Ammonia (NH4) 500 .100
Hydroxide (OH-) 1700 17.000
Selenium (Se) 1 .005
Total Inorganic Carbon (TIC) 5000 5.000
Total Organic Carbon (TOC) 500 5.500
Fluoride (F) 6000 .090
Nitrate (NO3) 5000 .240
Chloride (Cl) 4000 .040
Nitrite (N02) 5000 .180
Phosphate (P04) 10000 .130
Sulfate (S04) 10000 .130

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

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

J. H. Tillman, anager
Inorganic Che stry PAL

2 of 2 .3
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Detection Limits of Radionuclides

Listed below are the detection
R943.

Radionuclide

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

limits for indicated radionuclides for sample

DL uCi/L

1.3x101'
9.0x10 0

1 .4x101'
7.8x10 1
2.6x10 1
2.5x10'1
9.0x10 0
1.5x10+'
1.4x10+2
1.0x101+

*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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242-EVAPORATOR FEED CHARACTERIZATION

INORGANICS CASE NARRATIVE

TANK: 103AP

Problems encountered:

A Non-Conformance Report (NCR) was generated for three samples from Tank
103AP. The samples involved were 3AP891-1, 3AP891-2 and 3AP891-3. Sample
3AP891-1 and 3AP891-2 were received into the laboratory with the custody seal
improperly attached. The client reviewed these sample containers and granted
permission to proceed with the analysis for 3AP891-1 and 3AP891-2 because the
custody seals were over the locking pin, indicating sample integrity was
preserved. Sample 3AP891-3 was resampled and replaced by Sample 3AP1191-1.
This sample was analyzed for the parameters stated. Please reference NCR
#B06110, dated September 19, 1991. In addition, the custody seal for Sample
3AP891-1 (R933) was not on properly. This sample was approved for analysis
after consideration and review by the client.

3AP891-8 (R943)

The value for Eu 155 as >4.74E+1 on the analytical card should read
<4.74E+1. The data reported on page 22 is correct.

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

Anal yte

Al umi num
Sodium
Silver

Percent Deviation
Initial Final

148.8
38.2

133
180

ohn Tillman, Manager
Inorganic Chemistry AL

19' I'--.

Hanford Operaions and Enginnnng Contractor for the US Departnent of Energy
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Westlngbause Internal
Hanford Company Merno

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

To: T. D. Blankenship RI-62

cc: J. D. Briggs 4A7 T6-14
J. A. Eacker R1-51
D. L. Halgren RI-51
J. H. Kessner) T6-00
E. J. Kosiancic 50-61
C. R. Stroup T6-07
RLW File/LB

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

The referenced Internal Memo requests information regarding laboratory
analytical capacity for a variety of analytes to support Tank Farm and
Evaporator operations. Specific 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 are based on the assumption that the laboratory
will be performing "standard" regulatory type analysis. AnalysisMQLs are
based on proven laboratory experience, turnaround times are based on
requirements in the Tri-Party agreement, and reporting/validation formats
based on WHC-CM-5-3, Section 2.0, "Data Validation for RCRA Analyses." This
information is summarized in the following attached tables:

Table 1 MQLs for Inorganic Analysis
Table 2 MQLs for Radionuclide Analysis
Table 3 MQLs for Organic Analysis (these are CLP requirements

but will form the basis for all organic analysis)
Table 4 Sample Turnaround Times
Table 5 Result Reporting/Validation
Table 6 Validation Criteria - Generic Data Quality Objectives

(DQOs)

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

5t4
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T. D. Blankenship 16500-90-090
Page 2
November 26, 1990

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

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

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

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

DST Characterization Analysis:

All of these analyses will be required to be performed to hazardous waste
designation protocols. Currently, no analytical capacity exists to perform
Nb94 analysis. This long lived (2x104 y) beta emitter is not expected to be
present in significant quantities and will require development efforts to
analyze for. Addition of total beta (TB) analysis to the analysis request
should allow for screening for significant levels of unaccounted for beta
activity and assessment of the needs for additional specific beta emitting
radionuclide component quantification.

Analysis for PuZ 8 at the 222- 6Laboratory is complicated by the presence of
this isotope in the spike (Pu ) added to the analysis to allow colrection
for overall yield in the procedure. FoyTt expected samples, Pu activity
will be only a small fraction of the Pu activity and may be approximated
using isotopic ratios based on historical irradiated uranium processing.

~' 5,6
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Samples having greater than normal Puz (e.g., associated with previous
irradiated thorium processing) activity will be detectable using the current
procedures. In these cases, Pu2  activity can be quantified either using a
special analysis or through determination of isotopic ratios based on mass
spectral analysis.

Analysis of Samples for the 242-A Evaporator:

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

General Comments:

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

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

(71 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 $1500 for those samples containing greater than 1% solids. For liquid
only samples, no additional preparation is required for TCLP and the analytes
of concern are already included in the analysis requests.

5,7
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16500-90-090

1990

If you need any additional
on 3-3869.

information or have any questions, please call me

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

jmd

Attachments - 7

CONCURRENCE:

C. R. Stroup, Manager
AnalytcaljLboratories

a1P ribs, Yanager
22X Analytical Laborato Complex

Date -I - 7v

Date

C
-, 5.8
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TABLE I
RECOMMENDED ANALYSIS MINIMUM QUANTITATION LEVELS

for TANK FARM WASTE ANALYSES

High Salt Low Salt
Lijquid or Liquid
Solid/Slurry

Analyte High Salt L.w Salt
Liquid or LiQuid
Solid/Slurry

Analyzed by Inductively Coupled Plasma Spectroscopy (ICP)

Al
Ba
B
Ca
Cr
Cu
Fe
Pb
Mg
Hg
Nd
P
Sm
Si
Na
S
Th
Ti
U
Zr

50
2
20
0.2
5
20
10
30
0.1
5
250
50
200
100
60
60
20
30
1500
80

0.5
0.02
0.05
0.002
0.05
0.2
0.01
0.3
0.001
0.05
2.5
0.5
2
0.5
0.6
0.6
0.2
0.06
15
0.1

As
Bi
Cd
Ce
Co
Eu
La
Li
Mn
Mo
Ni
K
Se
Ag
Sr
Ta
Sn
W
Zn

20
100
2
100
20
2
20
3
2
5
20
250
100
30
2
50
2
200
2

Analyzed by Specific Atomic Absorption Techniques

As
Se

5
5

0.05
0.05

Hg 3

Anion Analysis by DIONEX

F
N03
P04

6000
20000
10000

10
10
10

Cl
NO

2So4

4000
20000
10000

Specific Analysis

5000
0.1
100
0.2

50
0.01
1
0.002

TOC(carbon) 5000
NH, 5000
TOX(chlorine)100
DSC *

50
50
10
*

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

Anal Yte

0.2
0.5
0.02
1
0.2
0.02
0.2
0.03
0.02
0.05
0.2
2.5
1
0.3
0.02
0.5
0.02
0.5
0.02

0C03

C 03
CN
U
OH

5
10
10
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TABLE 2
RECOMMENDED ANALYSIS MINIMUM QUANTITATION LEVELS

for TANK FARM WASTE ANALYSES

Analyte Solid/Slurry High Salt Low Salt
Liquid Liquid

Alpha Total 100 1 0.01
Beta Total 350 3.5 0.035

Radionuclides Analyzed by Gamma Energy Analysis

Co60 4 4 0.04
Cs'37  5 5 0.05
RuRhIM 50 50 0.5

' Radionuclides Analyzed by Separation with Beta Counting

H3 75 1.5 1.5
C1' 50 - 0.5 0.25
Nb94 * * *
Se79 50 0.5 0.25
Sr90  150 1.5 0.015
Tc" 250 2.5 0.025

- 1129 900 9 0.09

Radionuclides Analyzed by Separation with Alpha Counting/Alpha Energy Analysis

Pu238  2001 21 0.021
Pu23240 50 0.5 0.005
Am241 100 1 0.01
Cm 24  100 1 0.01

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

No current analysis capacity for Nb9'
Potential interferrence on Pu 8 analysis from contamination in Pu236 spike
added to the analysis

.r
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TARCET COMPOUND LIST (TCL)
TABLE 3

AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

Pesrite tes/Aroctors CAS Number

QuantitatIon LIrmLts
WnAer ur/K (nrm
kir/ L uv/Kr (nr I

98.
99.

100.
101.
102.

103.
104.
105.
106.
107.

108.log.
109.
110.
111.
112.

113.
11.4.
115.
116.
117.

tlln.
119.
120.
121.
122.

123.
124.
125.

alpha-DHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Hepcachlor

Aldrin
Heptachlor epoxide
Endosulfan I
Dieldrtin
4.4'-DDE

Endrin
Endosulfan II
4.4'-DDD
Endosulfan sulfate
4,4'-DDT

Methoxychlor
Endrin ketone
Endrin aldehyde
alpha-Chlordane
gamma-Chlordant

Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242

Aroclor-1248
Aroclor-1254
Aroclor-1260

319-04-6
319-85-7
319-06-8

55-89-9
76-44-8

309-00-2
1024-57.3
959.90.0
60-57.1
72-55-9

72-20.8
33213-65-9

72-54-8
1031-07-8

50-29-3

72-43-5
53494-70-5
7421-36-3

5103-71-9
5103-74-2

8001-35-2
12674-11.2
11104-20-2
11141-16-5
53469-21-9

12672-29.6
11097-69-1
11096-82-5

1.7
1.7
1.7
1.7
1.7

0.05
0.05
0.05
0.05
0.05

0.05
0.05
0.05
0.10
0.10

0.10
0.10
0.10
0.10
0.10

0.50
0.10
0.10
0.05
0.05

5.0
1.0
1.0
2.0
1.0

1.0
1.0
1.0

S
5
S
5
5

5
5

10
10

10
10
10
10
10

50
10
10
5
S

500
100
100
200
100

100
100
100

* Quantitation limits listed for soil/sediment are based on wet weight. The
quantitation limits calculated by the laboratory for soLl/sedLment.
calculated on dry weight basis as required by the contract, will be higher.

There Is no differentiation between the preparation of low and medLum soil
samples in this method for the analysis of Pescicides/Aroclors.

5 E.1L1

'-.5 1

1.7
1.7
1.7
3.3
3.3

3.3
3.3
3.3
3.3
3.3

17.0
3.3
3.3
1.7
1.7

170.0
33.0
33.0
67.0
-33.0

33.0
33.0
33.0

I .
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TABLE 3 (cant)

(continued)

r&S Nnmher

16500-90-090
Attachment 3
Page 2 of 4

Quan-ttat1on Ltmits*
Low

WYae& L.LL
kir/L li/Kr

Med.

ur/KXv

On
Co'w'rn

I np

69. Dibenzofuran
70. 2,4-OLnitrotoluene
71. OLechylphthalate
72. 4-Chlorophenyl-phenyl

ether
73. Fluarene

4-NLEroaniline
4,6-DLnitro-2-methylphenol
N-nLtrosodiphenylasine
4-Bromophenyl-phenylether
Hexachlorobenzene

Pentachlorophenal
Phenanthrene
Anthracene
Carbazole
DL-n-butylphthalate

rluoranthene
Pyrene
Butylbenzylphthalate
3,3' -Dichlorobenzidine
Benzo(a)anthracene

Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthena
Benzo(k)fluoranthene

Benzo(a)pyrene
Indeno(1,2.3-cd)pyrene
DLbenz(ah)anthracene
benzo(gh,t)perylene

132-64-9
121-14-2

84-66-2

7005-72-3
86-73-7

100.01.6
534-52-1

86-30-6
101-55-3
118-74-1

57-86-5
85-01-8

120-12-7
86-74.8
84-74-2

206-44.0
129-00-0
85-68-7
91-94-1
56-55-3

218-01-9
117-81-7
117-84.0
205-99.2
207-08-9

50-32-8
193-39-5
53-70-3

191-24-2

10
10
10

10
10

50
50
10
10
10

50
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10

330 10000
330 10000
330 10000

(20)
(20)
(20)

330 10000 (20)
330 10000 (20)

1700
1700
330
330
330

1700
330
330
330
330

330
330
330
330
330

330
330
330
330
330

330
330
330
330

50000
50000
10000
10000
10000

50000
10000
10000
10000
10000

10000
10000
10000
10000
10000

10000
10000
10000
10000
10000

10000
10000
10000
10000

(100)
(100)

(20)
(20)
(20)

(100)
(20)
(20)
(70)
(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)

* Quantitation limits listed for soil/sediment are based on wet weight. The
quantLCacion limits caltulated by the laboratory for soLl/sedimenc.
calculated on dry weight basis as required by the contract, will be higher.

-512

74.
75.
76.
77.
78.

79. :
80.
01.
82.
83.

84.
85.
86.
87.
88.

89.
90.
91.
92.
93.

94.
95.
96.
97.

I ;rA NumherqeMIVnlaIlqes -



AdC-SD-WM-DP-025
Addendum 12 Rev 0

16500-90- 090
Attachment 3
Page 3 of 4

TABLE 3 (cont)

TARCET COMPOUND LIST (TCL) AND CONTRACT REqUIRED QUANTITATION LIMITS (CRQL)

Quantitation LiMtts*

40M vvola r(Il pq CAS Number

Low
watf 2tLQ
ur/L ur/V r

Med.
1s-a
tie /K

On
Cntumn

I lnI

34.
35.
36.
37.
38.

Phenol
bLs(2-Chloroethyl) ether
2-Chlorophenol
1.3-Dichlarobenzenes
1,4-Dichlorobenzene

39. 1.2.Dichlorobenzene
40. 2-Methylphenol
41. 2.2'-oxybis

(1-Chloropropane)
M

42. 4-Methylphenol
43. N-NLtroso-dL-n-

dipropylaaLne

44. Hexachloroethane
45. Nitrobenzenu
46. Isophorone
47. 2.Nitrophenol
48. 2,4-ODmethylphanol

49. bis(2-Chloroethoxy)
mc thane

50 2,4-Dichloraphenol
51. 1,2,4-TrLchlorobenzene
52. Naphthalene
53. 4-Chloroaniline

54.
55.
56.
57.
58.

59.
60.
61.
62.
63.

64.
65.
66.
67.
68.

Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalone
Hexachlorocyclopentadlene
2,4,6-Trichlorophenol

2,4,5-Trlchlorophenol
2-Chloronaphthalne
2-NiCroanLiLnn
Dimethylphthalate
Acenaphthylene

2,6-DLnitrotoluene
3-Nicroanilline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol

10
10
10
10
10

10
10

108-95-2
111-44-4
95-57-8

541-73.1
106-46-7

95-50-1
95-48-7

108-60-1
106-44-5

621-64-7

67-72-1
98-95-3
78-59-1
88-75-5

105-67-9

111-91-1
120-83.2
120-82-1

91-20-3
106-47-8

87-68-3
59-50-7
91-57-6
77-47-4
88-06-2

95-95-4
91-58-7
80- 74-4

131-11.3
208-96-8

606-20-2
99-09-2
83-32*-9
51-20-51

100-02.7

330
330
330
330
330

10000
10000
10000
10000
10000

330 10000 (20)
330 10000 (20)

10 . 330 10000
10 330 10000

10 330 10000

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

50
10 -
50
10
10

10
50
10
50
50

330
330,
330
330
330

330
330
330
330
330

330
330
330
330
330

1700
330

1700
330
330

330
1700

330
1700
1700

10000
10000
10000
10000
10000

10000
10000
10000'
10000
10000

10000
10000 1

10000
10000
10000

50000
10000
50000
10000
10000

10000
50000
10000
50000
50000

x Previously known by the nane bis(2-Chloroisopropyl) ether

C...

--- 5s e:L3

(20)
(20)
(20)
(20)
(20)

(20)
(20).

(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
(20)

(100)
(20)

(100)
(20)
(20)

(20)
(100)

(20)
(100)
(100)
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TABLE 3 (cant)

16500-90- 090
Attachment 3
Page 4 of ?

TARCET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

CAS Number

Ounnxtitation Ltmtts
Low Med.

Ust ttl v tL.
ui' t ue/Vr ur/Kr

Chloromethane 74-87-3
Bromomethane 74-83-9
VLnyl Chloride 75-01.4
Chloroethane 75-00-3
Methylene Chloride 75-09-2

Acetone 67-64-1
Carbon Disulfide 75-15-0
1.l-Dichloroechene 75-35-4
.l-DLchloroechane 75-34-3

1,2-Dichloroechene (total) 540-59-0

Chloroform 67-66-3
1,2-DLchloroethane 107-06-2
2-Dutanone 78-93-3
l.1.1-TrLchloroethane 71-55.6
Carbon Tetrachloride 56-23-5

Bromodichloromethane 75-27-4
l,.2-Dichloropropane 78-87-5
cLs-l.3-Dtchloropropens 10061-01-5
TrLchlorosthene 79-01-6
Dibromochloromethana 124-48-1

21. 1,.12-Trichloroethane
22. Benzene
23. trans-l,3-Dichloropropene
24. Bromoform
25. 4-Hechyl-2-pentanone

26. 2-Hexanone
27. Tetrachloroethen.
28. Toluene
29. 1,1,2,2-Tetrachloroethane
30. Chlorobonzune

31. Ethyl Benzene
32. Scyrene
33. Xylenes (Total)

79-00-5
71-43-2

10061-02-6
75-25-2

108-10-1

591-78-6
127-18-4
105-88-3
79-34-5

108-90-7

100-41.4
100-42-5

1330-20-7

1.
2.
3.
4.
5.

6.
7.
5.
9.

10.

11.
12.
13.
14.
15.

16.
17.
18.
19.
20.

* Quancltation limits listed for soLl/sediment are based on wet weight. The
quancitation limLts calculated by the laboratory for soil/ediment,
calculated on dry weight basis as required by the contract, will be higher.

f -i '

-~ 5*4

Un a1-nrI 1 

On
£ntwan

(flu

10
o

10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10

10
10
10
to
10

10
10
10
10
10

10
to
10
10
to

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1200N
1200
1200
1.200
1200

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)

tr
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16500-90-090
Attachment 4
Page 1 of 1

TABLE 4
SAMPLE RESULT TURNAROUND TIMES

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

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

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

Nonradioactive waste analyses - 50 days

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

C7%I

7rFL
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Attachment 5
Page 1 of

TABLE 5
RESULT REPORTING/VALIDATION

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

Three levels of validation are offered:

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

Review Requirements:

o Requested Versus Reported Analyses
o Analysis Holding Times

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

Review Requirements in Addition to Those Listed for Level A:

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

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

Review Requirements in Addition to Those Above:

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

Analysis

q?
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16500-90-090
Attachment 6
Page 1 of 2

TABLE 6
VALIDATION CRITERIA - GENERIC DATA QUALITY OBJECTIVES

1. REQUESTED VERSUS REPORTED ANALYSES

All requested analyses shall be reported of accounted for.

2. HOLDING TIMES

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

3. SURROGATE RECOVERY

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

4. MATRIX SPIKE/MATRIX SPIKE DUPLICATE

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

5. DUPLICATE ANALYSIS

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

6. ANALYTICAL BLANKS

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

7. INITIAL AND CONTINUING CALIBRATION

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

8. GC/MS TUNE

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

9. INTERNAL STANDARDS

Internal Standard area counts and retention time differences from the iez

associated calibration standard must be within the control limits -
specified by the methods or procedure used.

- 5.17
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16500-90-0
Attachme l

Page 2
TABLE 6 (cont)

10. LABORATORY CONTROL SAMPLE

All Laboratory Control Sample recoveries must be within 80-120% for all
sample matrices.

11. INTERFERENCE CHECK SAMPLE

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

12. OTHER QUALITY CONTROL CHECKS

As specified in project specific documentation.

C?'
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16500-90-090
Attachment 7

Page 1 of 1

TABLE 7
ESTIMATED COSTS

CHARACTERIZATION OF WASTE STREAMS DICHSRGED TO DOUBLE

Analysis for processing parameters

Analysis for hazwaste designation

DOUBLE SHELL TANK CHARACTERIZATION

Analysis for hazewaste designation

ANALYSIS OF SAMPLES FROM 242-A EVAPORTOR

Analysis of feed tank

Analysis of Process Condensate

Analysis of Slurry Product

Analysis of Steam Condensate

Analysis of Cooling Water

Analysis of Vent Gases

SHELL TANKS

$500/sample

$5000/sample

$10000/sample

$5000/sample

$2500/sample

$5000/sample

$4000/sample

$4000/sample

$2000/sample

rPt
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g Westtngfouse " ;::'.""" NONCONFORMANCE
- Hanford Comparry .... V ,,.w REPORT e I o . 06110

MFRIORG
rANk F,4jM pI~~A-ThA.TEMO/UMATERIAL NAME 3s5av" lT0 M 1fPART NO.M

;Zo / AP Fczrm DRAWINGCSPEC. NO. A/A REV.

PROGRAM/PROJECT EVa Pcra+Vr ReskrN-L P.Ojw.O.no. I W c(&
UNUSUAL OCCURRENCE yE3 NNO SYSTEMtEND USE WA'- .IREPORT MEQUIRED DY3~ O SSE/N S pr kft4~IAIy ATE i(~

2. DESCRIPTION OF NONCONFORMANC . 3. REOUIREMENT VIOLATED DOCUMENT REV ZONEIPAR

-st"ody seals placed u'fproper- so- f A4MiCM SeoI onCas T-0-050-030 C-z ,zc.
rei- pi-en- was unablc +v ae- ecd- *F -iHere- suchk 4a.+ Sep1 wvs+

WaS evidevice oF +amperh3 with 3 sample.. bebten +o remove-

(222-5 La6oor&.vr-S wi1l nol- brakdown or
atalyze samples unKl 41.s NCR s re.solved.)

HW-27
- PN-O3 PRIORITY/SEVEITY: D3 2 . r' _-____

ORIGINATOWD..X )3&seni US ORGANIZATION DATE

4. ASME CODE ITEM(s) .: WHC
Na 7YES. NOTIFY AUTHORIZED INSPECTOR. OAR

S. CAUSE OF NONCONFORMANCE 4. CORRECTIVE ACTION TO ELIMINATE CAUSE

QPROCEDURES E PERSONNEL C MATERIALS

QEQUIPMENT QOTHERS . prt
-MARKS: .hz-l tz r0inded fg =n

,proper placement of custody seal for ~ e.sanent. 7.11 ee page 2.
environmental samples. I 2. SERIAL NO.

Q~r, I N DATE 3 E .. .

RESPONSIRLE ORG. R UTITLE DATE

7. RECOMMENDED DISPOSITION QACCEPT QREJECT QREPAIR ] REWORK COTHER

BA. OISPOSITION JUSTIFICATION AND INSTRUCTIONS . ADDITIONAL REVIEWS REQUIRED
(WHO ONLY) rZYES NO

See page 2. IF YES, IDENTIFY:

Vida Johansen

$9. SUPPLIER ENG. N/A SUPPLIER CA N/A

10. 3iSPOSMON APPROVAL (WHC ONLY) 11. ADDITIONAL APPROVALS

M APPROVED 3 DISAPPROVED NAME TftE DATE NAME TITLE DATE
C OTHER (SEE M"NUATION SHEET)

P. G. Haig I C. .5 N 4
COGNIZANT ENGINEER 754-2 DATE

J. J. Verd e e- ) . t -/z.
'OGNIZANT CA ENGINEER 32200 DATE

AUTHORIZED INSPECTOR REVIEW DATE
17. DISPOSITION ACTION COMPLETE

O. ACCEPT OTY. REJ. FOLLOW ON NCR

NAME DATE

----- ,--- ,ewa niso ffcst~ ~nnvnvcos the r r -- A
FOLLOW.UP R r-1 - - - -a limitsz or nffce th- wvonfv nrovielons of the ardor.
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NONCONFORMANCE REPORT Page Part
(CONTINUATION SHEET . of 2.... No.

NCR
No. . £06110

JENTIFY EACH CONTINUATION BY THE BLOCK NUMBER FROM THE FIRST PAGE

8A. DISPOSITION JUSTIFICATION AND INSTRUCTIONS

Samples 3AP891-1 and 3A891-2 will be accepted because the custody seals were over the
locking pins. The seals would have to be broken to open the sample pie. Sample
3AP891-3 is rejected because the seal was place flat on top of the;pig. A new samle
will be taken for analysis.

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

6. CORRECTIVE ACTION TO ELIMINATE CAUSE

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

1<1-Il-

- 521



WHC-SD-WM-DP-025
Addendum 12 Rev 0 -

LAB 0RATO RY I D Date Sampled
LABORAT5ORY0,

Time Sampled

Sample Site or Sampling 0 Date Received at 222-5 Time Received at 222-S

'S A-10 9-, ( - Z.. to 1? 21.?- C)- 6. f
Defivere y (signature) RT R se n ure) Dose Rate

I P I <0 6
Custo i n (Signatur Date Analysis Disposal Date

Complete

Comments

'O-& d) C-4('il 4 RodS ____

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

T .7 - 2

90-6000-347 (10/89)

-e 522
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Date/Time Received_

Project 7( /03 A/C

WHC-0S-W-OP-025
Addendum .12 Rev 0

SAMPLE CHECK IN LIST

*/ C0 Sample ID 3 Aa 59/- /

Client (C94I 1 '

pping Container ID# 7/~ - 4,>

Condition of Shipping container? r

Custody Seals on container intact?

Custody Seals dated and signed? YesV

Custody Seals ID U .300.3

Shipping f.

Yes [1

No[]

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 1(s)/4A-4
Request for Special Analysis i(sA

S. Have any anomalies been identified? Yes No E J
9. Memos have been initiated for all anomalies identified? Yes E )
Printed Name /nSA )/h A,05,cz

Signature Mi
Date/Time /tOI/ J

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

- AA /

// 59

dcr v~
- it/air

44e2cc7-

Shi

1.

2.

3.

4.

NoN

/ 0 / /'7

/C
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SINGLE SHELL TANK PROJECT
Analytical Detection Limits

October 12, 1990

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

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

Detection Limit - 0.005 ppm in solution
Typical sample dilution for the Fusion Dissolution was
Typical sample dilution for the Water Digestion was
Typical sample dilution for the acid Digestion was

0.0025g/mL.
0.010g/mL.
O.OlOg/mL.

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

Detection Limit - 0.002 ppm in solution
Typical sample dilution for the Fusion Dissolution was
Typical sample dilution for the Water Digestion was
Typical sample dilution for the acid Digestion was
Solids were analyzed directly.

0.0025g/mL.
0.010g/mL.
0.0lOg/mL.

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

Detection Limit - 0.005 ppm in solution
Typical sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0.OlOg/mL.
Typical sample dilution for the acid Digestion was 0.OlOg/mL.

- E6.1



Procedure LA-533-105
Anion Analysis on Dionex Model 40001

Typical sample dilution was 0.000099g/mL

Fluoride
Detection Limit in solution

Chloride
Detection Limit in solution

Nitrate
Detection Limit in solution

Phosphate
Detection Limit in solution

Sulfate
Detection Limit in solution

Procedure LA-622-102

- 0.09 ppm.

0.04 ppm.

- 0.24 ppm.

- 0.13 ppm.

- 0.13 ppm.

Determination of Carbonate in Solutions by Coulometry

Detection Limit - 5 ppm in solution
Typical sample dilution was 0.01g/mL

Procedure LA-344-105
Total Organic Carbon
Determination of Carbon Insolation by Combustion and Coulometry

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

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

Procedure LA-634-102
Ammonia - 0.1 ppm NH4 in solution
Ammonia by Kjeldahl

Procedure LA-645-001
Nitrite - 0.184 ppm NO in solution
Spectrophotometric Determination of Nitrite

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

-;~ 62
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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 0.000476 g/mL

Instrument Detection Limit ppm.

Aluminum
Arsenic
Beryllium
Boron
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Mercury
Neodymium
Phosphorous
Samarium
Silicon
Sodium
Sulfur
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
Selenium
Silver
Strontium
Tantalum
Tharium
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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SAMPLING AND CUSTODY DATA
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TANK FARM PLANT OPERATING PROCEDURE

CHAIN OF CUSTODY
coirpany Contact Paul Ha igoh T*t " 3-467 455
SiLt of Lading No. N/A Offaite Property No. N/A

Method of Shipnent B-Plant Sample Truck
Shipped to 22-S I _h

SAMPLING INFORMATION

SarpLe Cot lected by Timate /.Iv- looTim

Srnple Locations TK 103-AP, Riser #28 Custody Seat * 3( 3)

i..Chet or Sa-ple- ietd Logbook and N/APig Mo. /~7 Pag ebb.

SUPERVISION REVIEW: DATE: /o-y -7/

SAMPLE IDENTIFICATION

Sample Nunter Sample Schedute Mutber
242-A Statement of Work

3AP891-8 WHC-SOW-91-000

-/2 6 /1 /

CHAIN OF POSSESSION/

Relinquished Received by: ate/Tim:

shed by: Recived by Date/Time:

ReLinquished by: Received by: Date/Tim:

Relinqzuished by: Received by: Date/Tim:

Document No. Rev/Mod Page

T-080030 C-3 1 6

8

I
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SAMPLE CHECK IN LIST

Date/Time Received / C z9/s - Sample ID -09 & A-

Project 72Y q - ; Si ,-ot2-. Client 4 , /

Shipping Container ID - - Shipping I 4/

I. Condition of Shipping container? rck

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

3. Custody Seals dated and signed? Yes [ No[ J

4. Custody Seals ID I ?O3 /

5. Condition of Samples: r &.. in good condition

broken

leaking

6. Samples have: Ak. custody seals

appropriate sample labels

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

Chain of Custody 0(s)

Request for Special Analysis I(s)AA.

8. Have any anomalies been identified? Yes No

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

Printed Name Y;A.4

Signature 11A21

Date/Time /

Please send copy to Office of Sample Management Data Administrator, T6-C8

9



WHC-SD-WM-DP-025
Addendum 12 Rev 0

IDate Sampled Time-Sampled

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

Delivered by (Signatur ) RPT Rei Signature) Dose Rate

Custodi (Signature) Date Analysis (Disposal Date
Complete

Comment~r

3dA e1 /- 6 et<.53 C.
Payroll No. - Tech/Receiver (Signature) Date Entry Code gomments

BD-6000-347 (1/89)

nnrrOi

LABORATORY ID



WHC-SD- WM-E)P--025Addendum 12-Rev 0
SAMPLE IN/OUT LOG

a,

) J l

'S

a--

ION

TIME TIME UNIT TECIINOLOGIST PAYROLL
DATE OUT IN I SAMPLE ID. SIGNATURE NUMBER

-.2 r-q; 9 3L /230 ol C D R- 7, 5

129 / 0 O Ct0 ?5 7G 7

7M 2? A|-1 40-3 ,A<, 7S(

X/- q/ R v yL p -y s4411 -2. -17.
/-? %1 2V-- S 'Y /Z , -r3 ?

14% 4<a5 V 5 fim _ __ -'

t-30-9 0-750 0730 ,2 qrA1-2 6
_30 ) 130 jjR-35- ?37 ?0oc)

0-92 /; 30 4(; 3 -- p?

2-n 34: s' 35.C 07o 7 CV2
--? -).Z 0;"r 07 2 ' s - 6 r'

g-T-ix lz ~ :Yo / I E 4 ,Y-? _c-_ /

Jilt 7 Z7' L23KIILi

+ -~/ 3 g aso __ _ __ C)G 1IA. CeP// 0

Z-'F12~~~~~ 7 6 0079 TT

-3z2 sthz xiz'& ,jt94I Y5

A 'i ZL 4J& 44 P6t IZSA r -e L

__/_______ 3D 'fe || _ _ _ _ /; e IC '

.6 A 'l 5 \\W.cG> | - _ _____I (
,Q GoGo 2 l 1-7 N -(.5 U kd, YM r,)n |(

-' lu £?.1k /|4 :Jo 1 // 4J .

rSY l O L I tri Ll t L' 15- J5 i, e3 t

2/W(<??,tw /' /3ng' 3-- 1 (-~ w 1ho 1(



WHC-SD-WM-DP-025
Addendum 12 Rev 0

SAMPLE IN/OUT LOG

TIME TIME UNIT TE NOLOGIST PAYROLL
DATE OUT IN j SAMPLE ID. /SICr9ATUI/ / NUMBER

-Rj_ l'1a 21 T-Zo 1 NUMBE7R

Q-6 7- -- 6.'0/ J
17 0 /230 c0t n __ _ _

/-92 a~ sL/ ___ (O Q<PtA

I! sz2 OF, i cp YF Z:5 -7- TZ0 RRI01A2bt
LI . /3 c O, 7m A/oP<7 5L7.m.X b (cfCi7

1/1v / F. 1 i (c

-6%' //6 . 0 F' Z fD/

- li17 ( l t S -?> 7 25

OG~ i w lo N a g - < u

6- 13 3o 14 C/o0 17

)-//42a C:s- ' CL r -W02

J L / <"/ &1I Z ' o 2f( &At 0'3

1g-0 |/ 6D )hJ//1 30 y d; 3 7,
/5 ? ' /b90. ;6?

!-'3 15-- :40 4 t9QA%3
l/o a o ~ZR T %VDU, 'o/(

-a% 0), I / C - e ott itcsi

ILLS L/|( l /L' I <t 3 2 1 t- 1

h-I&I{ 2 /0 0 J 0 ?,/2

'o 7s y/ -o / 9,i7 -1 ?

/jjjt g: k ) 2|;5 liL1U
I- 1V,!f / ;J 40 2571 ~)D 6 d; bs
1- If-N | II. U /I7 ( A !'tg6 Y7 -

W s'J {'N 0 ee . n 0zV5

7 , 1 c( 3b 7

-'K I..1 I 0
12
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Ccx>; WHC-SD-WM-DP-025
Addendum 12 Rev-0

SAMPLE IN/OUT LOG

TIME TIME UNIT TECHNOLOGIST PAYROLL
DATE OUT IN # I SAMPLE ID. SIGNATURE NUMBER

7-.Z Ig t j--/) 7 4 n i~Tu- 5 1

G-1-9 o _ /4/,r )2 ,5'C -o 7 9ct 6,

hJ-72 OJ:;o ____ t #$- 7-T13.-- 74t sCc lip

/..- t ,. , (r 7 -

1%' 1-230f' /5
/- -1? i n ,c) o C as5 619? &Vo 7 0,2t

1-3-t q e 20 -7 :>Aq

*n un~oi5 or3 r Y(s,

1-3-9 0900 /icd 9

3-1c 0915 0940 !/ FIWa ct

rz 2 :5 ? Fuo- r5' et' Al I -1 &

-5-5k- 9c0c 2 OSC5 /- _--___ _575

- 0 p 90 0 I V fY3A /-s. 4 1 RI

P -'I; 0030 19 61-5 SAJ X f '1- q'77 , <77 .u rw
c-I 30 -I30 .4' g246 2

- jj§ Q I o Liza

/]'- z- /Z63 /630 / t 91?s

/Ajn4 co 1S ZL b'a
f-d /S96' /04" 2t L@s9fE 4zc% 4>~

1-4-% I gp 30 194 a L9 ..- > ,. .
V 1'2 (0/3 ps</6____ A 902- 906 Q)IPA2L f 4A(2s

*1 5'io R' 395-77

Se-- Rs- 7?/
05 g 1-& /1/

13
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WHC-SD-WM-DP-025

SAMPLE LOG IN/OUT Addendum 12 Rev 
0

storage unlt I ,, Sample Group
date //-e to

SAMPLE SAMPLE TECHNICIAN PAYRO CUSTODIAN
D SIGNATURE NUBER IATURE

I OUT DATE TIME _____ ____________ ____

V' f/K /7) rus3262
/ //,z -/ -s4997

t/ i (UT 1) 4 2262

V'. : L2Z_ 2_S__ t2

L q/,q ,;;' L 5'r4 26i

4'f q y/f f 032 7
q ____________ 2

s___ tqoo A a t2

_ /192 IS 5IyeL 6

qv 0>900 3

H//2 F2 4-3
9/s.2k29 iJasA) m, se s

__loy_ L/2 IV K2>2') tcr

/7/ _ _ j2 ( 4t
Inlogo in _ _4fno u

~~~II1e ,'ovo 22'A'1 as
Ls X 6!.cdZ |

4 2 -I?1
/3-2-7

rfl15? - W

IQf3 7- 71-
, ,AS- R f

Y'e!*



WHC-SD-WM-DP-025

SAMPLE LOG IN/OUtddendum 12 Rev 0

s r unit _ mpeGodate3 '? .1 to 4 / - Sample G nu

SAMPLE SAMPLE TECHNICIAN PAYROLL CUSTODIAN
IN oU DATE TIME ID SIGNATURE NUBER SIGNATURE

-A i/?1331 7,5,7 ( -

3/0 E E Th1L £

J __3:D kg+-g
-J 6 3 .3w1 ' A Aec c2;

1-0 2 / ;

N ~ S/y/gsa ~Mx'7~c2 dW-9 Y I 2

-- - 1 l I- /Cu1 Jr973- /// 12

- - - /-oL - : : ,3 W %-7 /4

6w 7C. ' a/

a ai6 015Y-T TC
3~1 5! 1' 7 2O

-3 t c IIs f U, ,

s 46

- - 3 / 30A 67A i

v o-/ 92 /00 3 -

___ 7) o2S.



WH C - SD - WM- DP -025
Addendum 12 Rev o
SAMPLE LOG IN/OUT
storage unit I - Sample Groupdate- to -t 7oy

SAMPLE SAmPLE TECHNICIAN PAYROLL CUSTODIAN
IN OUr DATE TIME ID SIGNATURE NUMBER SIGNATURE

-- -L? W 1o L CC-5c-

tt'L )2 n71

2 -2

lBi 0 -

- - - 7-2 Vw

11 3/ -33

___, 'iM 7 3

12



WHC-SD-UM-DP-025
Addendum 12 Rev 0

SAMPLE IN/OUT LOG

TIME TIME UNIT TECHNOLOGIST PAYROLL
DATE OUT IN I# SAMPLE ID. ,IGNATURE NUMBER

/u l oS o c If / c 4 l ?, c" I .k /R A I7l -94S7 2

- q92 o 30 n |t 3 0 5- '?nwt 10 'Po

&<atlqu I -5( 13 t-D >1 L C ')13 4 9 S1 En ff X/

1149. 3-o l~eo ktt r-e / '/-~- 2 ~ 3Z C~n229Y/.

t/94 /// "2;n 4 4 g9/~ws ", <- n.~~-~~

6/ /r rs /90 /0' / (~

-04.a Jf,2 /700 1e %91/ S.? 2
/-o-t. /g o.Ro:30 S- ED, 6- .;C/

A), oo Q3! to a' hi:9. \ &LQtcmaq I& (f

ad4i (rf . 0 .45 jtwovs- E - 1 ?-6
S-07- olr 0 9 ("-F -,y' 2 7

-t91. o13t -1 w? 153P p .. 737 r

1-7-<a 72 u: ;o ---- __/ > __

0 oOO 00Z & A (

0/-s 00-30 7 g' 7__ Y _as_

_-_-_ p__ _ 0030 k?

1-- o 0o'7> 0 f -( - 9 f le - <t~

-k-1z 073c o c' C utzoat ___~___73

kA7mS3 0900 a Wi;s3- 93,7 7

SIJ:W .14/1/ 1_933_ -7 6_ c_ 3>

ie-lz \Ie . 'M I ) EiM % L. p A.. 7-. A . aC4.

- __. _ Ho -// ' ( , -. . ,' K ~ i -' -L, L3 t
17
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WHC-SD-WM-DP-025
Addendum 12 Rev 0

REQUEST FOR SPECIAL ANALYSIS (RSA)

'1) Sample Point (2) Date/Time issued (3) Date/Time Required MAC4rg cocdeq

rf)- A 5q :1g/i* a
(5) Work Package

(6) Number DoseRate mRadMr (7) Customer I.D. ($) LabwatotyLD. )Requester Name/PhoIne
of Sam ple$ AP 6 71g- 1 3 AP891-3

|() ~ ~ tr 79S19- 2- gAp.Tq1-q -Lb5

(10) Re lease (11) Volume of Sample
S39 81-5

9P0 gqC-r
RPT .A sq- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

(12)
Determination

(13)
Expected Range

(14)
Minimum Detection Level

(15)
Method

Ar ( M /O1ml

£npanv&ry O.n i/L _ ______

Tr'r ____u ____-3___ .5E-3pcit ______

40 _4___ __ I F -tn T ne/L
C r--/1 4111E 6/C |

(16) Matrix (Other Metals or Anions P resent)

Livi d rni xe lvestc.. Raoia~ive- tonnknhnaon nc4-ur'aj ac-~i vail on p:~veds

ct'i rea-cdvr Ejssiooi productS. PossibI& Jetecl-ablt- halo gesa-e 4n4 rnm-Aaboge
orga~&C o4 undS. - yroxisde - p H =2,5 ors'greaitr. )jhions-5cem sait s of

n)e nt phosph&e, cat banai ctt d qa/sIkh4e. Mtand$ cal cay n- an4  o-&i
-4cCirnn<vm crdn ri V

(I7) Radioactivity Level (Actual 0 Estimated Q) (l8)Additiornal Inlormation (Measurement Uncertaintyor Other
Total Alpha y______________ Ci/L Pertinent Information) .t .2 / Prccionl 4-ACClra.c/

Total Beta ____________________y Cl/I.

Total Gamma __________________ Ci/L________________________________
(20) Samples Received

(19) tstlmated CogtB From Data lm

boratoryManaaer -. ~x (21) Distribution of Final Results/Sample Disposal Instruction
- .M&in iun £ra-1i-(4-tf il _ y,l97Zi

-3 -4

C~.r . ... e, S reSamnple. &.

6C-6700-,8t ('7)

Ill,



WHC-SD-WM-DP-025
Addendum 12 Rev 0

REQUEST FOR SPECIAL ANALYSIS (RSA)

3efAo.
'1) SnPI# o

(6) Nunibor DoSe flats masd/lr

a smpi#I

(6O) relnrease

RPT

Ai.

- ikv-6
AA C

(7) Customo, 1.D.

34ApSrI I-
3A pg-q

3AP 1~'-9
VmwPl-t

34P29 I.-. ~
'-4
'-Ic

1(i46)

4~ V~IN-,
1 0_vt 4:,4 i. , d

H' Mp~

I .eREKcLhr.~~~Ksy". j
(IA)

MWnitouM Oe*oc t~on Ltvel

(5) work Packsgo.

I I A ;,60Lg
(9) Rquot*t Namr4Phon

(I1) Vohumt of Ssm0pIe

/OOr-L
(IS)

Metid

.fJ~f2,7A, L r:t.~ t .t . >.. YL..*:
IL~

i4s

A.h

Eel-_____ .Ui~ /
a~itrnfk~i _________________L

I I '~' 71'. fl%~~m~n.r~ -.

4tHA 'O k ar4I -ct v6orduct 4kci

t14a b 19 # Idg fe4 0d n6h Is
(l)ddt~hIIhotnIon(eau.0- ItcY.nt~OIi

Pfl*ht"Al"*Mtl) % /eosin4 n

|(0) Similfl Received-

Yf6

ds Pc$ ibled

trVI;fIfl a4h

(17)fAdi6attivityUv*I (Actual tfltimatpd ED
T6th1 Alphia Ui C1&

TolAt ti __

TotW e A

V C1.

11 CIA-~

U
~1

(21) DittrIbUtIn of final Peqt@ ta5 ample 0 6po al l lettuttI6M

^/t5v d r nu r <04~ - m5)4 rZrhp/I

I

!

IWM I''111111

W-M-t"'Villf 
TIM,

,506

uw {

(3) DatorTMm Rpr"ioM2)atterflm@ Msuptl

N44



WHC-SD-WM-DP-025
Addendum 12 Rev 0

REQUEST FOR SPECIAL ANALYSIS (RSA)

(ISnpl# Pont I
§4± \Io.

(2) DatefTrime Issued (3) Date/tlime Required

(5) Work Pcalesg

IA1/A /6/ Adhi
(6) Number Dose Rate mflad/l-I (7) Customer 1.0.D (9) fl iqestev Name/Phone
ofsamples 4yolpqV

M( 
2)u br [oel; ~d ( :1)(utm rD

J5 Pa 1- 3 -

RtPT

(12) (ter nAtIon trpected Range Minimum betecilor Level Method

To+aA 4Mnn _/_ K__ __ .P1

FIA6&IC h CC __3 _ _L. W__ V

etI_______c ,060L9%_kg3
rae. .y .c .ob /. .....

hos kV M4tz

k o f 6O .D SOW

m; (O- h etaltor lon P(e16nt) .3
[-iquid miXed! Wyl' e Ad/cad COh i

vi adr ef5Si p f raducrS. d55be dectdbe AqogA AjedA bd 44/07 11
drqqn. t0141f13A Aydrralp|b. t) jht, AI6d $S

hIrei-,Y ~urfpospM- ,CArAOMe4AsuIhtA." ' -J4sC4It*dr4 O7&l41 /

(In adlIoact~ivtyteI (Actuail tltl4stCA 0 Addi fo rmAtionr, (Measurerientn UnortaInty dft ol r

total Aloha .i.. CIA Infotmaton) QS% pc# t
tolailoeti . UN 41

Total Ga n .hh _ A

()O~tftiplflMM vId.

-. A '

(21) Dlttributlon of finat hfesultis/am le Dl potat Ir trudlln
' mtnsi Iam - tin- A hcfl).I

I1A I I I Xf( e

)

'Rip



WHC-SD-WM-DP-025
Addendum 12 Rev 0

SAMPLE DATA SUMMARY
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WHC-SD-WM-DP-025
Addendum 12 Rev- 0

SUMMARY DATA REPORT

Project: 242-A EVAPORATOR
Tank: 103AP
Customer ID: 3AP891 -8

FEED CHARACTERIZATION

Undigested Sample Results

Sample
R943

Sample Duplicate
NA

SpG
DSC
TOC
TIC
NH4
OH
CN
ATOMIC ABSORPTION

As
Hg
Se

ION CHROMATOGRAPHIC
Cl
F
N03
N02
P04
S04

GEA
Cs 137
Cs 134
Eu 155

0.992
NO EXOTHERM
8.77E+1 ppm
5.30E+2 ppm

<9,00E+1 ppm
1.29E+1 ppm
5.11E-1 ppm

2.80E-2
<5.00E-3
<5.OOE-3

3.83E+1
6.06E+1
1.62E+3
1.12E+3
1.12E+2
4.18E+2

6.59E+3
<9.17E+0
<4.74E+1

ppm
ppm
ppm

ppm
ppm
ppm
ppm
ppm
ppm

uCi/L
uCi/L
uCi/L

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA
NA
NA
NA
NA

NA
NA
NA

22



WHC-SD-WM-DP-025
Addendumq12 Rev 0

SUMMARY DATA REPORT

Project: 242-A EVAPORATOR FEED CHARACTERIZATION
Tank: 103AP
Customer ID: 3AP891 -8

Acid Digestion Sample Results

Sample Sample Duplicate
R943 NA

Acid Digestion Complete
ICP

Al 1.04E+5 ug/L NA
Ba <6.50E+1 ug/L NA
Cd 8.10E+1 ug/L NA
Cr 3.53E+3 ug/L NA
Fe 6.30E+2 ug/L NA
Pb <4.OOE+2 ug/L NA
Mg <2.55E+2 ug/L NA
Mn <1.50E+1 ug/L NA'
Ag <4.OOE+1 ug/L NA
Na 3.70E+6 ug/L NA
Zn <2.00E+1 ug/L NA

23



W HC-SD-WM-DP-025
Addendumf 12 Rev 0.

UNDIGESTED SAMPLE ANALYSIS RESULTS
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# I 2 V

UNDIGESTED SAMPLE RESULTS
Tank: 103AP

Sample No.: R943
Customer I: 3APB91 -8

Check
Stanclard Blank Sample

[ab ID:

wpcific Gravity (01-04-92)
L ul:

98.371%
~i939 I

0 W 0.992
R943

NA

NA
NA

NA

NA _ _22E1
fl94I

30 (01-08-92) 1 Exotbernm NA No Exotherm A NA Exothrm

TotalO9rgmPcCarbon9-28-92) 17 +0 jg__ S.7E+1 ppm NA NA 97.7 %
tABI: 119M ~ R O R9l43 IN 9,19

TotalInorgnicCarbon (01-28-92} 99.4 % 220E+0E+2 ppm NA NA [02.8 %

Ammonia (01-13-92) 98.62 % <9 00E+ ppm. < ppm NA NA 97,02 %

OH-7-92) - % Complete 1.29E+i ppm NA NA 102.11%

Cyanide 02-03-92)_ 99.1 %1 <2OOE-2 ppm 5.11E-1 pm NA NA 98. 7 %
Arsenic (01 -07-92) 105.61% 6.00E-4 ppm 2.80E-2 Ppm NA NA 111.6 %

Mercury (01-21-92) 107.4 % <5.00E-4 ppm <5.DOE-3 ppm NA NA 90.7 %

Selenium (01-29-921 114.38 % cSOOE-4 Ippm <5.00E-3 ppm NA I_ NA j112.0
c I OMTHATOGRAPIIC ___ __ ______

Chloride (01-08-92) 92.9 % <1.OOE-1 ppM 3.83E+l ppm NA NA 100.65 %

Fluoride(01-0-92) 98.8 % <1. OE-1 ppm 6.06E+1 PPM NA NA 102.9 %

Nitrate_101-10-92) 106.1 % <1.OOE+0 ppm 1.62E+3 ppm NA NA 1028 %

Nitite (01-10-92) 107.3 % <1.OE+O ppm 1.12E+3 ppm NA NA 108 4 %

Phosphate (01-08-92) 97.3 % <1.OOE+0 ppm I.12E+2 ppm NA NA 10052 %

SulfaMOI -08-921_ 92.8 % <I.OOE+0 ppm , 4.18E+2 ppm NA NA 100.12 %--
GEA (01-04-92)

Cs137 107.9 % 5.83E-3 uCi/L 6.59E+3 uCi/L NA NA 1064 %

Cs134 NA NA <9.17E+0 uCi/L NA NA NA

Eu 155 , NA_ , NA <4.74E+I uCi/L NA , NA , A

Duplicate
Sample

Spike of
Sample

ChSck
Slanard

I



WHC-SD-'U M-DP-025
Addendum 12 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R943 3AP891-8
Analysis: Sample Prep:
SPECIFIC GRAVITY UNDIGESTED

Instrument: Procedure/Rev:
WA96787 LA-510-112/C-2
Technologist: Date:
R. D. MEYERS 01-04-92
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA R. K. FULLER

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R939-5506 11
2 REAGENT BLANK R940-5606 12
3 SAMPLE 3AP891 -8 R943-5706 13
4 FINAL LMCS CHECK STD R946-5506 14
5 15
6 16
7 17
8 18
9 19

10 20

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

LMCS CHECK STD 15C1 1 BJ/.20012 mL N/A

A-6000-881 (03/92)

26



WHC-SD-WM-DP-02 5
Addendum 12 Rev 0

SPECIFIC GRAVITY ANALYSIS - UNDIGESTED SAMPLE

k Ytav.- <-g 1O.,,' 12-16-91 Xtz 1 25

76 - 510-112 k' RECLV'ERY N12'W 0
*... -. c'..-.. .D

Sinw

t-.. I.s...

AA ~ w Iay s -, em

Izo J21s-9 t

- - 'm -0

tiy it, LIL

i.0

- N

S
z

rL tg.ajt'4

'S
5'

r
r
IrA

.xt'4-

a..
0*

it.
~nt~ I ~ I ~
I- ~ IC I 0
<:2 ~i -A

ra&<
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Ct
0,
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'4"-;

.4
I.
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0 A
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v 4 -
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R943 3AP891-8
Analysis: Sample Prep:
DIFFERENTIAL THERMAL UNDIGESTED

Instrument: Procedure/Rev:
WC16134, WC16129 LA-514-113/A-0
Technologist: Date:
M. MYERS 01-08-92
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA D. HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R939-5511 11
2 SAMPLE 3AP891-8 R943-5711 12
3 FINAL LMCS CHECK STD R946-5511 13
4 14
5 .15
6 16
7 17
8 18
9 19

10 20

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

LMCS CHECK STD 27C11-BH/.010 mL N/A

A-6000-881 (03/92)
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WHC-SD-WM-DP-025
Addendum 12 Rev 0

DIFFERENTIAL THERMAL ANALYSIS :- UNDIGESTED SAMPLE

M J - .sr

I. lf rn 1VE

a '.. c* f.94 g.* Aa t

- 1- C9-7.* a

aqtaD

.9.~TF Inlg
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STD Fil//e 00i2.0O DSC METTLER -- Y'-Jan-92

11.070 mg Rate: ±0.0 C/min Ident: 6823.0 Mettler GraphWare TA72PS.±

A
0

a)'

El Integration
0 /Delta H 3395 mJ

\ 306.7 J/g
Peak 245.6*C

10.1 mW

I 100. 200. 300. 400. c

C.,



IUHC-SD-WM-DP-025
Addendum 12 Rev.0

END SCREEN 0C 445.0

TEMPERATURE OC HEAT FLOW
EXOTHERMAL-->

I :12.00 1: ma r

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



WqHC-SD-WM-DP-025
Addendum 12-Rev 0

AUTOLIMITS
WARNING 8
END TEMP. oc 151.7

TEMPERATURE OC HEAT FLOW
EXOTHERMAL-->

510 C ii mW

WARNING 1
AH ENDO mJ 23907
AH J/G 2159.7
PEAK TEMP. OC 106.6

******** METTLER TA4000 SYSTEM *********
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R943SAMPLE
9.766 mg

06
File: 00124.001 DSC MET TLER (Y7-Jan-92

Rate: 10.0 *C/min Ident:6823.0 Mettler GraphWare TA72PS.i

A
0
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WHC-SD-WM-DP-025
Addendum 12 Rev 0

P'AK INTEGRAT ION

7-JAN-92

7-JAN-92

18:25

17:41 **

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

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

AUTOLIMITS
WARNING
END TEMP. oc

,TEMPERATURE OC

35
400
a
10
101

00124.001
6823
10
9.7660

8
140.7

HEAT FLOW
EXOTHERMAL-->

100.0-

300. 0-

50. 000 mW

WARNING
AH ENDO mJ
!H J/G
PEAK TEMP. OC

1
22266

- 2279.9
102.8

--- 35

/'9 )



WHC-SD-WM-DP-025
Addendum 12-Rev 0

END SCREEN 0C 445.0

TEMPERATURE OC HEAT FLOW
EXOTHERMAL-->

50. 000 

100.0-

2,00. C,

700. 0

400. 0

******** METTLER TA4000 SYSTEM *********
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R939STD File: 00±27.001 DSC METTLER G-7-Jan-92
12.501 mg Rate: 10.0 'C/min Ident: 6823.0 Mettler GraphWare TA72PS.i

A

0

E! Integration
Delta H 3797 mU

303.7 J/g
Peak 262.1* C

9.6 mW

I0. 200. 300. 400. C

C.,
Nj



WHC-SD-WM-DP-025
Addendum 12 Rev 0

PEAK INTEGRATION

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

END SCREEN QC

TEMPERATURE OC

1
0
35
450
35
450
a
10
101

00127.001
6823
10
12.501

445.2

HEAT FLOW
EXOTHERMAL-->

6 h_xOps

-------------W

WARNING
H ENDO mJ

LH J/G
PEAK TRMP. oC

1
25640
2051.0

105.8

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

1 j i -

400, r -
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WHC-SD-WM-DP-025
Addendum 12 Rev 0

-t5 CaYLooratccf K) 0U\ 2 ( 19(

jNF IGURATI0V4

26-NOV-91 11:24

E INDIUM
DSC SIGN ICTA

-fAU LAG
TAU SIGNAL

"E DIMIN. FACT.
S
' AU LAG 2
--T.AU SIGNAL 2

E DIMIN. F. 2
'9 2

. TEMP.
A1iN. TEMP.
A PT100
.4 PTIOO
C PTXOO

-N-EAT P
HEAT I

t$EAT D
COOL I

TOOL 2
COOL 3
Al
B I
C 1
T1
A2
B2
C2
T2
A3
B3
C3

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

600.
-50.

.21437

.74509
-. 10370

3000
250
30
0
0
0
10773
58.121
.14689

-100
8940
17.884

-. 072
363
9360.3

-15.043
.01538

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

:33

keli



WHC-SD-WM-DP-025
Addendum 12 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R943 3AP891-8
Analysis: Sample Prep:
TOTAL ORGANIC CARBON UNDIGESTED

Instrument: Procedure/Rev:
MODEL5011 WC16130 LA-344-105/B-1
Technologist: Date:
L. CONLIN 01-28-92
Starting Time: Temperature:
16:30 NA
Ending Time: Chemist:
23:00 D. BISENIUS

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD S599-1621 11
2 REAGENT BLANK R940-5626* 12
3 SAMPLE 3AP891 -8 R943-5726* 13
4 FINAL LMCS CHECK STD R946-5526* 14
5 15
6 16
7 17
8 18
9 19

10 |20

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

LMCS CHECK STD 70C11 -J/200 mL NA

*SAMPLES RERUN

A-6000- 881 (03/92)
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WHC-SD--0P-025
Addendum 12 Rev 0

TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SANPLE

S 599-1621 sTD 11-29-91 23,35 21

TOc LA-344-1O5 G/E.c CID 0

200-21L-200 IN ."f H2S04

S356 CO3100

SI DR 9M I'S RESULT 2-q C
Smu VAL 3occyL.C ?REC 9q.-77.

29? E/ 72

I a/

pal A...4f Aa.4t.S-s-

H-lQ Z*.J

R 9'40.-5626 1<~lAJ 12-16-91 1t: 2

TOC LA-344-105 uo Carbon N12'I W

REAGENI LILANKRE URERUN

-t 4

'- 6-z.
.4 -n a ...

I--

S' - ~ .* - - 1 SS ft

R 943.-n726 103SA 12-16-91 16: 9 25
See-n~n - . .'a.a n ... Cows cer 'Ca

lOC L%-.344-15 G/L t412'IW

? I MLA OtI gzt%4 3APB91-6

VR E R U N*RERUN

.3Li-2 4.5.

i75--z ela ei4f *4

T1 VL It -. 41O, $FtaVFR1E

2.q39L. - . o

7.Iaa 4 .L A. 4 s.> -D

C~6~'MI'C RER

'R 7U

51011 'MW~ RESULT ;Z.13/
STD VAL 3.000jdd ;EEC q7. 7,7

- E .. Ca...d Lfl za -|- zc -qz.P
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WHC-SD-WM-DP-025
ACAbp-ndum 12 Rev 0

LiRE ,ip i(7CiK B 12(FI I i F
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SIGNATURE ABOVE EPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST
THAT COMPLETED THE ANALYSIS RUN ON PAGES 42 TO 45
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W4HC-SD-W-0P-025
Addendum 12 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R943 3AP891-8
Analysis: Sample Prep:
TOTAL INORGANIC CARBON UNDIGESTED

Instrument: Procedure/Rev:
WB39927 LA-622-102/B-1
Technologist: Date:
J. SOLBRACK 1-28-92
Starting Time: Temperature:
16:30 INA
Ending Time: Chemist:
11:45 D. BISENIUS

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R939-5527 . 11 .
2 REAGENT BLANK R940-5627 12
3 SAMPLE 3AP891 -8 R943-5727 13
4 FINAL LMCS CHECK STD R946-5527 14
5 15
6 16
7 17
8 18
9 19

10] 20

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

LMCS CHECKSTD 69C11-L.50 mL |N/A

A-6000-881 (03/92)
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WH C- S D- DP- 025Addendum 12 Rev 0
TOTAL INORGANIC pARBON ANALYSIS - UNDIGESTED SAMPLE
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I T-- 1 ol t

Samto tu: R-9739 69C 1 -L

I NC)R: 3AN1[C C ( BF N IiC
T: I1/ IL F

DateP: i ' 9/ '

ANAL Y SI S REFIFI

1 im(T : 1 ': ) I I

Sampir cEize
Iii I F tor =
R1 Ic I i t =
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50 teL
1

RL
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- 1 S (1l BFk 1

= 4
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n I ==== n A I
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17

10
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1 a.I 10

t 'I

I

BEST AVAILABLE COPY
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S121.5 - :2.20I(38
)( 1),/ (50) =
) (1)/ (So) (12) =

+2. o/6E+0' u/L Carhor,
+ I . 988E-) 1 [molar Larb1)

OW QaI&4."kA DA V. &:seL uvs

S am.1e Run Fl:

7O7 LI3091.;

J I SOL-PRACK e2f-2,)
SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST
THAT COMPLETED THE ANALYSIS RUN ON PAGES 48 TO 51_-
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WHC--SDWM-DP-025
Addendum 12 Rev 0

IIn- ILo L I I4RGANIC CARPON WN1LYSIn REPORI
TICTOC REV 2.0

Sample: R-14

Sample Si7U
Dil Factor
Blank ID t
Blank Value

Date: 01/2SI/2

2wu uL
1
BL11
.1141542 uo/minute C

Time: 21:5: '

Analvs :
Min Reedincsj
Max Readitnq
% Difference

o IA IILEkI C
-I.

1*'
.1(

R= -:adinrr
1

4

6

1. .

12
13
1 4

===Analvsi Ll

0. 51
1. 01
J .f51
2. 01
2. 50

.00
3. 5(-
4. 00
4. 5(--
5. 00
5.50
6. 00
6. 50
7. 00

Coulometer
0. 40

10. SO
34. 90
59. 00
76. 60
88.5(-
95. 0

100. 70
103. 40
105. 20
106. GO
107. 00
107. 60
109.. 10

BEST AVAILABLE COPY

ALNK VALUE = 2.2 microorams carbon
BLANK FACTOR 2.2 / 7.00293 = +3.1 E-01 uu/mil -ar bon

SAMPLE RESULTS:
K 108. 1 - 2.200307

109.1 - 2.200307
) (1) (2.0)

K 1) /(200) (12)
+5. 295E- 1
+4. 412E -u

u/L Lorbon
MlNur Carboi

Sampl e Run Bv:
31 SOLRr.CK. 82020

=== 2 Differ
0.,

9s.
69.
4o.

1:.

B-

I.

1.

'.

once =
a00

35
95
'45

4 '

6

Time ====

~~~ 50



WHC-SD-WM-DP-025
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I(C- 1(111 .IN RGNJC CL f' N nNILEl SI REFORI
S1f-10C FEV ".(

Sample: R-946

5ample Si2, -

Dii Facrt =-
p lanlk ID # =
Rl anik Val ti=

Date: 01/8/9 

So uL.

3141542 LId/filln ,ute C

Ii (Ie: 2 : 2.9: I I

ofn14 1v 7 : J I
Niri ReFad [iC 14
Nai Readiiao = 1

Differ nce = 10

== Readino
1

4

9 I
:1

12
.1

=== Analvs-s

1. ''
1. 1

6. '.9<

4. :1(9

/. -0

Time :r == Coul omet er
0. 90

28,,00
61-. 70

97,, 40
106. 4'

116.5 
119. 4,)
12. 40

1 3. 7')
1124 . 70 (
12'5. 5o

BEST AVAILABLE COPY

L(NK V~IjE = 2.2 irCor aiIE car ban
LANfK FACIR< = 2.2 /7.2p. 7 +3. IE-ni Iue -nm tIarb)In

qi 1PLE RESULTS:
125. 5 - 2. 199693

(125 .5 -2.19957:
42. 4 66F+o0

+±2. () iE--I 'I) ) 5(12)

Sample Run Py:
Ji S0LBRA~fCK

5011 HRF' I

==== Di f C or

96.

8.

1. -

Ell Is- 12

29

48
-46
elp

65

<I,4

i (L CarEc,

Rio ,(

51



W HC-SD-WM-DP-025
Addendum 12 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R943 3AP891-8
Analysis: Sample Prep:
AMMONIA UNDIGESTED

instrument: Procedure/Rev:
NA LA-634-102/D-0
Technologist: Date:
S. LAI 01-13-92
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA D. BISENIUS

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R939-5528 11
2 REAGENT BLANK R940-5628 12
3 SAMPLE 3AP891-8 R943-5728 13
4 FINAL LMCS CHECK STD R946-5528 14
5 15
6 16
7 17
8 18
9 19

10 20

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

LMCS CHECK STD 4C1 1 -OX/0.250 mL N/A

SAMPLES RERUN.

A-6000-881 (03/92)

~r5)



WHC-SD-WeM-DP-025
Addendum 12 Rev 0

AMMONIA ANALYSIS - UNDIGESTED SAMPLE

IH4 L-634-1O2 renoVERY N 24W I

>arA STD

5235 IH*CL 4c 1 --e nVD-
SIDII 4Ill4! RESULT OM 1
SID VAL critra 'REt I)A

F943. -5720 03AP. 12--16--91 16 9 25

NH LA-63-102 s rD N'PPM H14W I

* * o.,443fM)

I A~hs~ .. aaa

-4eM1 4 -..

xo6.5 2 13 P1-6-1 1. 9 2

-I

0'..nls a a
NI LA-634-102 PPI 1

- 'a.e c..

REAGENT EILANK

4 .d 4lw -. f (p7):A&.:

R4..-5520 A 12-16-91

NH4 LA-634-102 " 2RECOVERY -9 1I

SSTID

S24b *i4CL tJ-X
STD 1/4-Ox RESULT )
STD VAL £rOPt(s3 :REC d 7)

.1

# CoA

I-st, 7- 
2

-4aw U-O1
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WHC-SD-WM-DP-025
Addendum 12 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R943 3AP891-8
Analysis: Sample Prep:
DETERMINATION OF HYDROXIDE ION IN SOLUTION UNDIGESTED

Instrument: Procedure/Rev:
AL1 0636, WB55123 LA-661-102/F-1
Technologist: Date:
J. MIDDLETON 01-07-92
Starting lime: Temperature:
00:15 NA
Ending Time: Chemist:
04:05 S. ISAACSON

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R939-5529 11
2 REAGENT BLANK R940-5629 12
3 SAMPLE 3AP891 -8 R943-5729 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 Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 9C11AG/.100 mL N/A

A -6000-881 (03/92)

54



WHC-SD-WM-DP-025

AdR dend m 12 Rev 0DETERMINATION OF HYDROkID IONI SOLUTION - UNDIGESTED SAMPLE

utiD 9N|A L~stkKY

ui , a .' 1)V ;EC 9.?

7-

-4 1" ,

51)1 04A Rbt'1 I j e

* I ~ ..r.1 ~ A~.flS.4 Anhs-

AC> t I
-72 ~ -

~~~~,~k r r-tr .. r Ttj? t

7)

?sit7

-7 -.-

sa on bAC. HES1L I I. -
Sit) VALZ.SI' ';EC 109.170

-- '-

O.R~an~ .'...'IGO mi

77 i 0F0 ELVI

55

Sfrl~ig 9cdA&
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WHC-SD-WM-DP-025
Addendum 12 Rev 0

DERIVATIVE OUTPUT, dE/dU

2 3 4 5 6
i i i I F

7 8 9 1
I I I I

<-- EP I

<-- EP 2

DRU TITRATION:

EQUIVALENCE PH

9.72

6.88

TITRANT VOLUME

0.471

0.581

COMPUTATION

0.0000

8.860

TITRATION TERMINATED BY PH LIMIT.

JAN 7 1992 3:59 AM

SAMPLE
SAMPLE
DIRECT

NUMBER:
DATA:
READ PH:

31
821.

12.136

0 1
i

56



WHC SD -W-DP-025

a SAMPLE NUMBER: 2G Addendum 12 Rev 0

4 SAMPLE DATA: 897.
' DIRECT READ PH: 12.2e9

DERIUATIVE OUTPUT, dE/dU

6 1 2 3 4 5 6 7 8 9
- I I I I I -

<-- EP I

<-- EP 2

DRU TITRATION:

EQUIVALENCE PH TITRANT VOLUME COMPUTATION

9.78 8.468 e.0008

6.20 0.578 0.06

TITRATION TERMINATED BY PH LIMIT.

JAN 7 1992 1:99 AM

57



VJ HC-SQ-Vj M-D-025
Addendum 12 Rev 0

SAMPLE NUMBER:
SAMPLE DATA:
DIRECT READ PH:

6
897.

4.416

DERIUATIUE OUTPUT, dE/dU

8 1 2
-t-

3 4 5 6 7 8 9 18

DRU TITRATION:

TITRATION TERMINATED BY PH LIMIT.

JAN 7 1992 12:47 AM

55
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SAMPLE NUMBER:
SAMPLE DATA:,
DIRECT READ PH:

WHC-SD-WM-DP-025
Addendum 12.Rev 0

25
579.

11.695

DERIVATIVE OUTPUT, dE/dU

0 1 2 3 4 5 6 7 8

<-- EP 2

.nr.

<-- EP I

<- EP- 3

DRV TITRATION:

EQUIUALENCE PH

9.58

8.11

5.73

TITRANT VOLUME

0.464

0.651

.1.144

COMPUTATION

0.0000

0.0000

0.0000

TITRATION TERMINATED BY PH LIMIT.

JAN 7 1992 3:04 AM

-v
-k

9 10
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WHC- SD- WM1-DP-025
Addendum 12 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R943 3AP891-8
Analysis: Sample Prep:
CYANIDE UNDIGESTED

Instrument: Procedure/Rev:
MILTON ROY SPEC 301 AL1 0724 LA-695-102/B-0
Technologist: Date:
E. COLVIN 02-03-92
Starting Time: Temperature:
N/A N/A
Ending Time: Chemist:
N/A D. BISENIUS

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R939-5578 11
2 REAGENT BLANK R940-5678 12
3 SAMPLE 3AP891 -8 R943-5778 13
4 FINAL LMCS CHECK STID R946-5578 14
5 15
6 16
7 17
8 18
9 19

10 201

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 75C11-X/0.100 mL N/A

A-6000-881 (03/92)
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WHC - SD -,WM- D P -025
Addendum 12 Rev 0

CYANIDE ANALYSIS - UNDIGESTED SAMPLE

14. -/at np5 L

0..2

DI 75fc /I t-X RESUL.1 -

SID vr 9.13E.ZrfA %YC b,72

.7 ec -- xloD.l47.00-303

2- 4

3.-3 - B

,7S 1C-Iem34-4

£ 042-.oo. -(-.ooq oi) -

A7yu I flJ7 2 Aa.J a.e 4 j.u
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" .- m -i

-- C A. -

S IL) V c qS-7% DfAS .00
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WHC-SD-W-QP-025
Addendum 12 Rev 0

ODAYS DATE: 02-03-1992

.ROLL NO.: 80028

Y-INTERCEPT= -. 004303
SLOPE= .162726

SAMPLE ID#: R-940 BLANK
SAMPLE SIZE: 0
WVL AND ABS= 58ONM 0.004 A

SAMPLE ID#: R-939 75C11-X STD
SAMPLE SIZE: 100UL-IOML-50OUL
WVL AND ABS= 580NM 0.724 A

SAMPLE ID#: R-941
_JAMPLE SIZE: 750UL
WVL AND ABS= 58ONM 0.073 A

SAMPLE ID#: R-941 DUPLICATE
-SAMPLE SIZE: 750UL
WVL AND ABS= 580NM 0.074 A

SAMPLE ID#: R-941 + SPIKE
SAMPLE SIZE: 750UL + 100UL-1OML-500UL 75C11-X SPIKE

'' AND ABS= 58ONM 0.790 A

SAMPLE ID#: R-942
SAMPLE SIZE: 75OUL
-VVL AND ABS= 58ONM 0.075 A

SAMPLE ID#: R-943
.,AMPLE SIZE: 750UL
WVL AND ABS= 58ONH 0.062 A

SAMPLE ID: R-744
SAMPLE SIZE: 750UL
WVL AND ABS= 58ONM 0.067 A

SAMPLE ID#: R-745
SAMPLE SIZE: 75OUL
WVL AND ABS= 580NH 0.074 A

SAMPLE ID#: R-946 75C11-X STD
SAMPLE SIZE: IOOUL-IOML-500UL
WVL AND ABS= 580NM 0.721 A

TECHNOLOGIST SIGNATURE:

SIGNED: Z__-__

G d



WH C - SD- WM- 0 P- 025
Addendum 12 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 *

*

*

*

*

.499

4.990

9.980

*
* .0900 *

* .8090 *
* 13
* 1.6370 *

*
.0780 *

.7970 *

1.6250 *

Y INTERCEPT
SLOPE
C C

=-.004303
= .162726

..999953

50UL

500UL

100OUL(71
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du' N- 02512 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R943 3AP891-8
Analysis: Sample Prep:
ARSENIC UNDIGESTED

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

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R939-5595 11
2 REAGENTBLANK R940-5695 12
3 SAMPLE 3AP891 -8 R943-5795 13
4 FINAL LMCS CHECK STD R946-5595 14
5 15
6 16
7 17
8 18
9 19

10 201

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 129B38C/.500 mL N/A

A-6000-881 (03/92)
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ARSENIC ANALYSI - UNISTED SAMPLE

- - - R ?r-7

a Ca.u.

1) VAL woCfj ".REC r..
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- 'at La -
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/.00 sa
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L -- 92-
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,HC - S0o- JM- DP- 025
Addendum 12 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

CALIBRATION RECORD

Analyte: As
Procedure: LA-355-131 Revision: B-0
Instrument: PERKIN ELMER Propery No.: WA77479
Technologist: D. R. JACKSON Payroll No.: 6C275 Date: 01-07-92

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

Dilution Concentration Instrument Reading Unit
1 0.000 mL 0.0 ng 0.000
2 0.200 mL 20.0 ng 0.344
3 0.400 mL 40.0 ng 0.662
4 1.000 mL 100.0 ng 1.501
5
6
7

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

Comments:

A-6000-882 (03/92)
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WHC-SD- WM DP-025
Addendum 12 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R943 3AP891-8
Analysis: I Sample Prep:
MERCURY [UNDIGESTED

Instrument: Procedure/Rev:
PERKIN ELMER WA77479 LA-325-102/B-0
Technologist: Date:
D. R. JACKSON 01-21-92
Starting Time: Temperature:
8:00 N/A
Ending Time: Chemist:
3:30 R. K FULLER

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R939-5597 11
2 REAGENT BLANK R940-5697 12
3 SAMPLE 3AP891 -8 R943-5797 13
4 FINAL LMCS CHECK STD R946-5597 14
5 15
6 16
7 17
8 18
9 19

10 20

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

LMCS CHECK STD 129B38D/.300 mL N/A

A-6000-881 (03/92)
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WHC-SD-M-DP-025
Addendum 12 Rev 0

MIERCURY ANALYSIS - UNDIGESTED SAMPLE
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WHC-SD-WM-DP-025
Addendum 12 Rev 0

MIERCURY ANALYSIS - UNDIGESTED SAMPLE
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WHC-SD-WM-DP-025
Addendum 12 Rav 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

CALBRATION RECORD

Analyte: Hg
Procedure: LA-325-102 Revision: B-0
Instrument: PERKIN ELMER Property No.: WA77479
Technologist: D. R. JACKSON Payroll No.: 6C275 Date: 01 -21-92

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

Dilution Concentration Instrument Reading Unit
1 0.000 mL 0.0 ng 0.000
2 0.100 mL 15.2 ng 0.090
3 0.250 mL 38.0 ng 0.236
4 0.500 mL 76.0 ng 0.458
5
6
7

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

Comments:

A-6000-882 (03/92
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WgHC-SD 2M-e-025
AddendUm 12 Rev

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial #: Customer ID:
R943 3AP891-8
Analysis: Sample Prep:
SELENIUM UNDIGESTED

Instrument: Procedure/Rev:
PERKIN ELMER WA77479 LA-365-131/B-1
Technologist: Date:
D. R. JACKSON 01-29-92
Starting Time: Temperature:
8:00 NA
Ending Time: Chemist:
2:00 R. K FULLER

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R939-5596 11
2 REAGENT BLANK R940-5696 12
3 SAMPLE3AP891-8 R943-5796 13
4 FINAL LMCS CHECK STD R946-5596 14
5 15
6 16
7 17
8 18
9 19

10 20

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

LMCS CHECK STD 133B38A/0.500 mL NA

A-6000-881 (03/92)
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WHC-SD -M-DP-025

Addendum 12 Rev 0
SELENIUM ANALYSIS - UNDIGESTED SAMPLE
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WHC-SD-WM-DP-025
Addendum 12 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

CALIBRATION RECORD

Analyte: Se
Procedure: LA-365-131 Revision: B-i
Instrument: PERKIN ELMER Property No.: WA77479
Technologist: D. R. JACKSON Payroll No.: 6C275 Date: 01-29-92

Calibration Standard: 132B38A
Analyte Concentration: 0.100 ppm
Type of Calibration: LINEAR

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

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

Comments:

A-6000-882 (03/7
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WHC-SD-WM-1TP-025
Addenduf 12 Rev 0'

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R943 3AP891-8
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - CHLORIDE UNDIGESTED

Instrument: Procedure/Rev:
DIONEX 4000, WB54428 LA-533-105/B-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 Lab ID
1 INITIAL LMCS CHECK STD R939-5572 11
2 REAGENT BLANK R940-5672 12
3 SAMPLE 3AP891 -8 R943-5772 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 Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECKSTD 73C11DC/.100mL N/A

A-6000-881 (03/92)



WHC-SD-WM-DP-025
Addendum 12 Rev 0

ION CHROMATOGRAPHIC ANALYSIS (CHLORIDE) - UNDIGESTED SAMPLE
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Addendum e25
A2Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R943 3AP891-8
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - FLUORIDE UNDIGESTED

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

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R939-5571 11
2 REAGENT BLANK R940-5671 12
3 SAMPLE 3AP891 -8 R943-5771 13
4 FINAL LMCS CHECK STD R946-5571 14
5 15
6 16
7 17
8 18
91 19
101_ _ __ _ _ 20

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

LMCSCHECKSTD 73C11DC/.100 mL N/A

A-6000-881 (03/92)
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W/HC - SD- WPI- DP -025Addendum 12 Rev-o

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R943 3APS91-8
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - NITRATE UNDIGESTED

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

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R939-5573 11
2 REAGENT BLANK R940-5673 12
3 SAMPLE 3AP891 -8 R943-5773 13
4 FINAL LMCS CHECK STD R946-5573 14
5 15
6 16
7 17
8 18
9 19

10 20

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

LMCS CHECK STD 73C11 DC/.1 00 mL N/A

A-6000-881 (03/92)
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WHC - SD- WN- D P- 025
Addendum 12 Rev 0

ICN CHROMATOGRAPHIC ANALYSIS (NITRATE) - UNDIGESTED SAMPLE
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!"CSD Mt4 OP-0250

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R943 3AP891 -8
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - NITRITE UNDIGESTED

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

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R939-5576 11
2 REAGENT BLANK R940-5676 12
3 SAMPLE 3AP891 -8 R943-5776 13
4 FINAL LMCS CHECK STO R946-5576 14
5 15
6 16
7 17
8 18
9 19

10 20

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

LMCS CHECKSTD 73C11DC/.100mL N/A

A-6000-881 (03/92)
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ION CHROMATOGRAPHIC AHALl§Wdtq 9ITE)- UNDIGESTED SAMPLE
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WqhC- S -D - DP-025
Addendum 12 R4V 0

WESTINGHOUSE HANFORD COMPANY
292-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R943 3AP891-8
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - PHOSPHATE UNDIGESTED

Instrument: Procedure/Rev:
DIONEX 4000, WB54428 LA-533-105/B-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 Lab ID
1 INITIAL LMCS CHECK STD R939-5574 'I'1l
2 REAGENT BLANK R940-5674 12
3 SAMPLE 3AP891-8 R943-5774 13
4 FINAL LMCS CHECK STD R946-5574 14
5 15
6 16
71 17|
81 18
91 19|

10 20|

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

LMCS CHECKSTD 73C11DC/.100mL N/A

A-6000-881 (03/92)
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'C- D-WYMDP-025
Addendum 12 ReV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R943 3AP891-8
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - SULFATE UNDIGESTED

Instrument: Procedure/Rev:
DIONEX 4000, WB54428 LA-533-105/B-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 Lab ID
1 INITIAL LMCS CHECK STD R939-5575 11
2 REAGENT BLANK R940-5675 12
3 SAMPLE 3AP891 -8 R943-5775 13
4 FINAL LMCS CHECK STD R946-5575 14
5 15
6 16
7 17
8 181
9 19

10 201

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 CHECKSTD 73C11DC/.100mL N/A

A -6000-881 (03/92)

90
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B jj - M-DP-025
A uri 12 Rev 0 , / I )

1k

System Parameters

jSystem Name : systeml/qpm
'Number of Detectors ................ '..........
Detector I Type.'. .............................

wDetector 1 real' tiing.plot scale(uS).......
Run:Time (minutes) . . ..... ............

, 4 ampl nq Rate (secopds)...................

-- DETECTOR I PARAMETERS
Report Options

Save Data File............................
Data File Name: c:\d>\data\91010801 .D07
Create ASCII Report File..................
Print Report..............................
List Peaks, Not Found in this run ...........
Report Unknowns Found in this run ..........
Print Chroinatoqran........................
AutoScale Chromatoqram to Hicjhest Peak. ..-
Fill Peaks with, Color . ...................
Draw Grid Lines on Chromatoqram. ...........
Label with Peak Number....................
Label with Retention Times on Chroma
Label with Component Name...........
Format File Name: c:\d:: \method\defau

toQram

1 t:.prt

InteqraLion
Startinq Peak Width (seconds) ....
PF-ak Threshold (mV or uS/data pt
Peak Area Reject..................

- Area Reject for Reference Peaks..
Farcent Reten tior, Time Window for

Parameters

in tervs I I..
....... .. . .
... ... .... .
Ref er ence

Inteqration Timed Events

Time Description

;.26 Start peak detection
1.23 Start peak det.':ection

Calibration Paratetara

Number Of Levels for Calibration
Calibration Fit Type............
Replace Or Averacie Cal ibrations.
External or Internal Calibration
Calibrate by Area or Haiht.....
Default Injection Volume.........
Default Dilution Factor.......... .
Response F tc tor for UnI:nown Peak
Calibration Standard Volume ....
Internal St..;ndard Volume .......
Sample Unit ....................

6
Iju.Adra tic
Replacc
E:: trna 
(ire
.1. 1

1 .0

V F Ni

BEST AVAILABLE COPY

DIONEX METHOD PARAMETERS - SYSTEM1.MIET

1
CDM-1
20. 00
6 .00
0.20

Yes

No
Yes
No
Yes
Yes
Yes
Yes
No
Yes
No
IteE

50.0

I .:

T .

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

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

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

Peaks ..........



= I. + KIArea + 12*Area**24HC-SD-WM-DP-0 2g
6. 94259E- 2 Addendum 12 Rev 05. 4181E-(05

.00022E -011

L E2v'E I AmourI t

I I . :tK) Jto

4 1. I2(:)IOE+0CI0
2. 1 9000E+*o)w
4. 2200E+000

Are Ieiqht

1902
4256

846
17765
12679
94 175

349
948

1706
3475
7-21

126-.6

Compionent #4 CHLORIDE
Reir e&nce F I FLUORIDE

tI FIuLtr, t 4 .* r E K A2AreBES

72 = -6. 22379E-- 1

Level IiOLtn t

1 1 .3 Ct)E-iF ~

4 00-.31 E0i

Kr vi.r0qg 0E+i ) (

i 2 

12 fi G6
'276-3

73.9 

Conponen t 41 3 NITRi1TE
Reference Feak FLUORIDE
",oun t = Ii + [1*Area + 12:.rea**2

A 1 = 4.41934E--W1
J= .1.-39994E-fl04

< 2 = -2. 77337E--i1r

kC&tEn rLior Time 1 .1
Wi lndow Size 7. k%

AVAILABLE COPY

I leiciht

557
I 133-7
2429
935B
9322

Retention Tine
Window Size

1.65
7.

Level AmAIunt

1 1 .25o0i0E+040
2~~ 1 (itfjC()E ±:':,

3 6. 184tiE+000
4 1 .2230E+((11

5 2. 40000E+001
6 4. 6220E4-0( 1

Component # 4 NITRATE .
Reference Peak FLUORIDE
Amount = 1C + KI*Area + K2*Ar

K, = 2.98060E-00 14:
:1 = 1 . 56421E-004

K2 = -7.177tiE01.

Level mqu

1 17,40000E+000
2 2.75000Ei-000
3 5.47000E+000

4 1.08200E+001
5 2. 12300E+001
6 4.0890pEt001

,

&
*1

Retention Timex .2 35
Window Size . .

ea**3

V-

AraHeiqY -

16'65 - 72
135 E31E29

32863 3596:"-
68086 6938

144490 14096
300658 26722

9.

N)

SL I .~ ( I

AflouLn t

Li =
<2 =

Atea

7115
19523
39962
81819

170965
32874 1

Heiaht

1213
3097
586C

12982
24711
45930

Ar1E.a



-r

Level AmOLUI t Ar ea H 1ei att

1 1 . 2500&IE-0 41 543
2 3.1 40tE+000 .1041 957
3 6.261-E+flO 457E k 2477

4 1. 270E+001 47255 4293
5 2. 431 (1±E+k)j c3'7 44 E 521

6 4 .. 6 (lE+-K'- - 4 57309 '473

Component t 6, PHOSEPIATE
Reference Fe I FLUDRIDE

Am1IOLnt = K'.) + 1 4K AtE + I7 Area.4 4'
=3.99 1WE- d

LU = 3.1775E-W4
K2= -35.A

7
''FE-:1e

Retnttior Time
Window Size

Level 1,-FunF. t (,r- He I t ,

2, -.EjE+.)30 6 62 6
3~~~~ L.30E~a175 11277

4 1 0 7 263
1 11 1' 6E.)

C~omnponent 41 - 7UIFPTE
Reference FeAI FLUJDRI DE
imou-int = 1)0+ - I +A I*Ar& 44?

I = 4.93..--..
LI = .27i si E-i)

K2 = -4.1 57E-1I

nefention Ti me
Window Size

4.9<)
10-.

Level Amriount Ar ea Hitq ht

1 1.26,000E+000 8321 546
2 7 140C:0E +000 21548 1429
3 6. 26000E+000 46141 2990
4 1. 23900E+001 9773.7 6333
5 2. 43100E+001 2C)6 4 13628
6 4. 65100E+001 440911 27239

I'','.

'-3

WHC -SD- W-Dp-025
Addendum 12 Rev OEtnhion TimECopnntP ROM IDE ltrtoiTM

Reference FealI FLUORIDE Wivdow Eiz &
Amount = -( + I Iflorea + :2*Ar;.t42

= B.7974 E --02
Li = 1.W1S45E-044

LI = S.10E 1

I.5

I (":

BEST AVAILABLE COPY

94

)



" -E - p 025
Addendum 12 Rev 0

IC Control File: C:\DX\METHOGIJS)STEMJI.TE

Step Time Description
-- - - - - - - - - -- - - - - - - - - --- -- - - - - - -

Init
I ri t
Init
I n it
I ni t
In it
In it
I n it
Init

Int
Inji t
.Ii IInj t
Iri t

Iii tIni t

1 r t
1
1

4

CDM-1 AUttoOffset Off
CDM--1 Recnrde- Msrk OFF
CDH-I Temp. Comp. = 1.7
CDM-1 Recorder R&nqe
CDf- 1 Ce 11 ON
CHtA Heater = 25 De. -

S1 alve ( ON
Valve B ON
Inject Yalve OFF
AC I LIut sOfip OFF
ACI RLY 2 OFF
-CI TTL 1 OFF

ACI TTL 2 OFF
ACI AC 1 ON
GFM Start
GFH Hld Gradient Clci
GuFM Rtset 011
CUMN-1 AutoOffset ON
Dtart Sampling
GFM Reset OFF
CDM-1 Recorder Rance =
Irject Y*lve CI11
GPM Run Gradient Cloct'
Inject Valve OFF

Cil AutoSmp ON

/ Dse C

10.0 uS

GpmFile: C: \!DX\MI'ETHOP\SYSTEM.I GPM
Lo Frescure Limit = 20
Hi Pressure Limit = 2OW)
El Lian t 1 - DI WATER
El uaIn t 2 - SODIUM CrARBONATE
Eluant 7- SODIUM BICARBONATE
Eluant 4 - Eluaint 4

Ti.me F low Z1 7P 3 X.4 '5 V6 Comment

0.0 2.0 84 '8 8 f) 0

BEST AVAILABLE CO PLI hC.

U, 4,-

,
'4

r.) I-

I.)

I.,

.b I

A.,

I. )

f

~Vt
'~'11



VHC-SD-WM-DP-025
Addendum 12 Rev 0

T ' .. ,: !,i; . I I ,,

F -T

T -

I I 1 1 11 . I! 1 I ! " I I I , .I;;

I I Iii

II I I-

r I..

I ti 4

,oO.Cz-

Filr- Inff lADAlT Afl flRL54.i ?Ampnn: IMOL!??C!7flfl

BEST AVAILABLE COPY
- NITRIIE

4 - Iljkiown

7 - MIJATE

I -rLUORIDIP CHLORIDE
6 PHOSNHATE

'7i i I' ii T1 i--TTr--T-VTT -T-rF-fr-rr7TnrylFT-rr-T-----}-r-TJ-T T I r-FFj

00 1 00 2.00 3 00 4.00 5.00 6 00
Minutes

SIGNATURE BELOW REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT COMPLETED THE
NALYSIS RUN ON PAGES 96 TO 99.
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9 000
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WHC-SD-WM-DP-025
Addendum 12. Rev 0

S1 , : - ( 7 1 , t ! 1 1

, I- . 1 , , , I .Ij [I

C M D~~I!. il ~ i

r . P I

File: c:Iltfrda aI 101801. 022 Smnpe : PEA G BLANK RS4G

-

K

/
'I

, h-,-, ,, -r -V--r-r-m---r--r-rrn-r,-r-t- 1 -rr-r-r--r

00 1.00 2.00 3.00 4.00 S.Do
Minutes

I
C,

/

6 00

BEST AVAILABLE COPY

S

1 Is~!

- 70.132

-0.007

.0.018
0' 0.

I- , -
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WHC-SD-WM-OP-025

Addendim 12<Rev 0
1 -1

tAX
- V

f

,. System Parameters

System Name : systeml/qpm
,Number of Detectors.,...... ..............

ADetector i Type..'.t-...... .... .......
tDetector 1 real'tiirejplot scple (uS)........
"'RunTime (minutes). ..........
fSamolAnq Rate (seconds)....... ...........

-- DETECTOR I1 PARAMETERS --
Report Options

Save Data File........... ..................................
Data File Name: c:\d \data\91010B01.D07
Create ASCII Report File...................................
Print Report........... .......................................
List Peaks Not Found in this run...........................
Report Unknowns Found in this run..........................
Print Chromatoqram......................................
AutoScale Chromatoqram to Hiqhest Peak......................
Fill Peaks with, Color ........ . .............................
Draw Grid Lines on Chromatoqram.............................
Label with Peak Number....... . . .. . .................
Label with Retention Times on Chromatogran.................
Label with-Component Name.. ................................
Format File Name: c:\dn\method\defaul t.pif

Initeora tion
Startinq Peak Width (seconds) ....

J Peak Threshold 'mY or uS/data pt
Peak Area Reject.. ...............

-- Area Reject for Reference Peaks-.
Parcent Reten tion Time Window for

Paramuetrt
...........

Reference P. ake .... .....

Yes

No
Yes
No
Yes
Yes
Yes
Yes
No
Yes
No

ess

1.(-
91$;

Inteqration Timed Events

Time Description

L.26 Start peak detection
1.28 Start peak dtection

Calibration Parametars

Number Ot Levels for Calibration
Calibration Fit Type.............
Replace Or Averace Calibrations.
External or Internal Calibration
Calibrate by Area or Heiiht.....
Default Injection Volume........
Default Dilution Factor.........
Response Factor for Unknown Peak
Calibration Standard Volume ....
Internal Standard Volume .......
Sample Unit . ....................

6
tuadrae:ic
Rep I acc
Entarnal
Irke

PPM

DIONEX METHOD PARAMETERS - SYSTEMLMET

i
CDM-1
20.00
6.00
0.2C)

0

-1

-LLJ

'1o

~~100

f , '; :' :' t.

..........

...........



, ,e = -- - ,' '... WHC- S D-W M -0 42 5-
icmunt = Ii + K1tArea + I2*Area* 1 2Addendum 12 Rev 0

= 684259E-002
5.41821E-,O5 -

i =--6. C00)22E-01 I

Leve1 Amouit A r C Heiaht

S1 . I ::':E -0 I
2 2.800UE-Cm1

-. 600c)t)E-001
4 1.120(2E+00X

5 2.19000E+00A
6 4 . 2tOuE+utiu

1902
A256

8846
17365
12679
84175

cOmIponent # " CHLORIDE
Re it-ercLc Pel- FLUORIDE

m~out = K. ) - *rea + K t*2reA *2

I1 = 9 .56)EI-005
-6.=-.2379E -0 11

Lev p] tamount ArEa

749
846

1706
3475
7321

12636

Fettentaion Time
Window Size

I eicht

.1 1 .300COE--001
2 3 I 7 it. It LE-0 I

6 .80E00

i239

I 7623 6

7:- 9 

C on von en t 41 2 N I TRFA T E
RF' rence -eak FLUORIDE

Amu t = itO +i K1 *rea +I [C2 (reat* *2
UO = 4.419341E-'K)

I I = I
7 -737E -)12

Leve I AinLI t

1 1 .25000E+(WmO
2 7 . I.(:):) E+ 0 41 1(

6. 180(E+0(u
4 1. 22300E+0O1
6 2. 40000E+±11
6 4. 5ZZO(IE+001

Ar ea

7115
19523
39962
81619

170965
328741

567
1 1337

2429
558Reeni22Tm

Retention Time
Window Size

HEiAht

1213
3097
5860

129B2
24711
45930

0
u-
u-i

1.65
7. UX.1

-J

Hu
in

Component # 4 NITRATE
Reference Peak FLUORIDE

AmoLtnt = K( + K1tArea + K2*A
Kil = 2.98060E--001
1 = I.56421E-004
K2 = -7.17711E-011

Level.. Amgup -Wr H

I 1 00 0 )E 0 C)C
2 2.7500OE+00C

3 5.47000E+000
4 1.08200E+001

5 2. 12300E+001
6 4.08909E+001>9

~1

rea**2

ArgaM w

ii £165
15358
32863
680B6

144490
3P0858

Retention Time 2.35
Window Size 710.00%

Heiqhqkt

724

3596
6938

14096
26722

V..S 1.'
A-4

I01

1 . 4
7.ii-/.

I



Level Aflmotf t (Ar c HeiQht

1 1 .26 000E+fl0 9418 543
7 1 40::E+00K I1 I 957

6 .2600CE+0C0 4573a 2477
A I .239 CE+-'C1 47855 4298

5 2.47-1 1 9 E0( 98E44 8521
6 4. SiOSE70C FS7,o9 8473

Compontent i t 41 6 POSF IA TE
Reference Fea, FLUDRIDE
ATIour t = K: +1 I t E. -a + IC (IArEA * tt

K1 = 3.99ZE -01
KVI 3.1775CE--oK
K 2 = (1.27 IE-(IC

FReten- tior Ti me
I'ni±rdow Si v

Leve I Amnt r t v-

2 2.3000+000808662 61 ~~~ 1-'77.-t-',I
- E.30 E tn 1'7' 27

4 1.+. 7

0 ,.i4.4E 64 1 c'1E 1'1)

Component # 7 SULJ.FP 1TE
Reference PFe I FLUOR] DE
Amfoont = ko + 1:AttrV + K2Rre,442

K1 ~ = ,~ .205E-0
K2 = 4 4. 15 77E-f'

Level Amour t Area Hei qi-t

1 1.2 SOOE+000 8521 546
2 3.1 400C'E+:00 21548 1429

3 6.26000E+000 46141 2990
4 1. 27900E-+001 97737 6333

5 2.43100E-+001 210054 1628
6 4. 681OOE+001 440811 27239

BEST AVAILABLE COPY

)

WHC-SD-iM-DP-02b
Adde~ndum 12 Rev 0

Component 5 PROMIDE- - detlntmon2Tiev- Rets-rjt ior Tin&,
Reference Peak FLUORIDE Wiridow Si::

Amcunt [ + [1 TArea + K* P-& r4 2
K = 8.737A46E

K1 = 1 .21 PI S"E-,4
K2 = 5.83'X>E--010

* .- >

1-i. K)

Re-tnt ion Time
Wi r.do,w Si e

4.9St
1 . K)..

- Il

152

* .5r

1.a::



WHC-SDO-WM-OP-025
Addendum 12 Rev 0

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

Step Time Desc ri ptior

Init
Ir.it
fni t
I ni t
InitInit
InitIni t
I Fn I t

Ini t

InitIni t

Ira tIni L
I E, 1 tIi 4 t

I.
1
1
2

4

CDM-1 AutoOffset Off
CDM-1 Recnrder Mark OFF
CDM-I Temp. Comp. = 1.7
CM-1 Recorder Ranre =
CDM-1 Cell ON
CHA Heater = 25 Dec. C
Valve A ON
Valve P ON
Inject Valve OFF
ACI Qutosmr OFF

CI LY 2 OFF
kCI TTL I OFF
ACI TTL 2 OFF
ACI AC 1 ON
GPM Start
GPM Hold Gradient Clock
GPM Reset 011
CDM-I AutoOffset Oi1
Start Samplinq
GPM Reset OFF
CDM-1 Recorder Ranqe
Inject Valve 0lN1
GPM Run Gradient Clock
Inject Valve OFF
ACI Autosmp ON

/ Dec C
0.1 uS

10.0 uS

GpmFile: C:\DX\METHD\SYSTEMI.GPM
Lo Fressure Limit = 200
HI Preasure Limit = 200:
Eluant 1 - DI WATER
Eluant 2 - SODIUM CARBONATE
Eluant 3 - SODIUM BICARBONATE
Eluant 4 - Eluant 4

Time Flow

U.0 2.0

%I %2 %3 %4 Y5 V6 Comment

84 8 B 0 0 0

BEST AVAILABLE COPY

A&#j

.&~~'

4.

---- ii.
'2.03

'I..

0.0
0.0

0.1
(., I

2.6
3.0

'9



WHC-SD-WM-DP-025
Addendum 12 Rev 0

Aci32- 55 7)

I I r- , 1 1 !I 1 1 -

I 1 k

1tIi

I I f

File CP'DX DA T A 9 I7I61.D1 a mple: L MCS/73C11DC

SES? AVAILABLE COPY

3 - NITFITE

4 - j"V' TFATE
7 7-SUL.FATE

I- FL IU01IIO - CHLORIDE 0 - PHOSPHATE

-FrET Iirrir7 T 7 1 FT TFTT-TT F2 F1 T1FW tTT F i rTrJ1 1T rT -TT FF-T- i T I

1 00 2.00 3.00 4.00 5.00 6.00
Minute;

SIGNATURE BELOW REPRESENTS CHEMICAL TECH.OLOGIST/CHEMIST THAT COMPLETED THE
ANALYSIS RUN ON PAGES j_4 TO 111.

3000

0 500

-2.000

n

I . I , ,1, ( l It. I

4

! ,n I ,1

1
7- 3 14

- 10 - 9



WHC-SD-WM-DP-025
Addendum 12 Rev 0

nrI' FC'E1 (N Iv . f J

I l I
* I , I C ..r

- rtN: I: t~cL~~('

' I

l r r

I F

n I I ' 1 r * >-

I? I I;.. I

1<

I c 1

-1

>1

-l

'I -

I-'

ye: CIDXiDA TA 910!1007. I Sampft: LMC-S/73C M6

1 000

in

BEST AVAILABLE COPY
133000

10 O0

-linUI-S

5500 i. sr

- It IJOPI4 -Ci 0111 1OCHAT

-2.000 ;-rr-i Ft v-r -rrr-r--V-14- [4-t T--r--ms--r- Fr V- Fill -T -?rF-1 - F1 --7T- ' ,-Tr T-

0.00 1 00 2.0') 100 4 00 5.00 0
SHinuIes

- I,1 l.5

-

o

-



WHC-SD-WM-DP-025
Addendum 12 Rev 0

I I I I i I

FiM: .IrIdatal 91011001.012 SamIe: RCEAGANT LANK 5332

0.008'

-0,, 017

Si-O 042

67

- 0

K

Jr

'I

(

!V
i 1'' 1177--TF-T -r-r-TF-T-FTr-FrFlJ--7---TrF IY I II rfl7

.00 1.00 2 00 1 nn 400 5.00 8.00
Minus

SEST AVAILABLE COP 

1%6

T, IfI- :f- f :E."

H

I



WHC-SD-WM-DP-025
Addendum 12 Rev 0

67'

Jr

II r r r

II it K> K

f7/e: cltrldala l01100 1.)02 Sample: BLANK

-~ \(

"N

-wrT-Th--r7 r Tr r 7W7T y rl -1-rFr--JTT__r----i--rTr--r-ryrmrrrrrr-71 -yrT nmr

10 1 00 200 3.00 4.00 5 00 s 00
M nut. r

BEST AVAILABLE COKY

1C7

0.105

0 080

0 055

0 030

0 005

.020

0,045

-0070

0,



WHC-SD-WM-DP-025
Addendum 12 Rev 0

s?/'#S 7> F /ttg

File: r-IDXIDA TA IhU1109IO .DO7 Sample: RP43

BEST AVAILABLE COPY

AHAll

~1s0s



WJC- SD-WM-DP-025
Addendum 12 Rev 0

-- 522r"C --

ii'e ct&!data 1Q17 1 fl DI? Sni P94?

BEST AVAILABLE COPY

I - FLUORDE

2-CHLORIDE - 6 - UFATE

5-PHOSPHATPHP E

48

2 00 40 400

5nu

15)9



WHC-SD-WM-DP-025
Addendum 12 Rev 0

Af>2

.1

I1a

II

18000

100

13.000

10 500

3.000
I- NIMIPIE

5.500
FLUOPII)D HIP

-2000 -11 FT T7 7 -rT-11 T 7 -
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Addendum 12 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R943 3AP891 -8
Analysis: Sample Prep:
GAMMA ENERGY UNDIGESTED

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

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R939-5530 11
2 REAGENT BLANK R940-5630 12
3 SAMPLE 3AP891-8 R943-5730 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 Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 48B49/.100 mL NA

A-6000-881 (03/92)
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F E E'C T R U~ ; Ai N I' L I z T F

I, A 4 . e AS 4< 4< 4< 4 < 4 4 < 4 < 4 < . 4 A 

CANBERKA SFECTRAN-f Y2.06 S(0Fl WARE

222-S COUNTING ROOM

A N A L Y S I S

01-J -2

P A R A M E T E S

MCA UNIT UMBER: 1 / Ac UN IT NUMBER: 2. 0
DETECTOR NUMBER! 2 / 6EDnEFEY HUMBER! 12
SPECTRUM SIZE: 1096 CHANNELS
ORDER (IF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: I ON EACH STIDE OF FFAK
PEAK CONFIOENCE FACTOR: 85>0%
IDENTIFICATION ENERGY WINDOW: +- 1,50 KEV
ERROR GUOTATION: 1,96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORNED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLE) ANALYS(S PERFORIED

SPECTRAL DATA READ DIRECTLY FROM MULTJI CHANNEL ANALYER A)O:
IILYZED BY:

SAMPLE DESCRIPT ION: R939-5530
GEOMETRY DESCRIPTION: 22ML LI0
SAMPLE SIZE: 1,0000E-03 LI
STANDARD SIZE: 1 . 0000E-00 Ek
ANALYSIS LIBRARY FILE: AhL000

CONVERSION FACTOR; 1,000(L-0 I

COLLECF STARTED OiN --JAN-92 AT 02:1 :1t 0

COLLECT LIVE TIME;
REAL FINE:
DEAD TIME:,

3000. SECONDS
300., SECONDS
0,-7 %

DECAYED TO 0. DAYS; 0,0000 HURS lIFORE T|E START UF CUILi.T

ENERWY CALFI ATIFN FERFORMEL 17-Mh,-i--2

EFFICIENCY CALIERATION PERFORMED --MAY-91

BEST AVAILABLE COPY
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&Hc~SDtzrn- p4AWS -, -&J-w 1 i-uh - a-

A -de~cu ? 2ev 0a

222-E COUNTING ROOM

SAMFLE; R939-5530
DATA COLLECTED ON

DECAYED TO 0.
4-JAN-92 'T 02:1140
DAYS: 0 0000 HOURS BEFORE THE START

R A D I U N U C L I D E A N A L Y S I S

OF COLLLiT.

R E F 0 R T

COINCENTRATIOU AN uCi/LI

DECAY
ERROR CORRECTED ERROR

ENE1RY CONFAF IS OH
&Ef V

EXPECT DIFF

AC-228
AC-22S A
AC-228B

G- I o1 M
AG-li0 h
AM-241 1
AM-213
AM-24 3A
AM-243B
;tR-A1
; U -1 S
BA - 133

A- 139
BA-14 0
NA-141
BE-7
E3I-207
BI-212
BI -2 14
BI-214A
BI-2118B
BI-214C
Cr- 109
CE-13?
CE-141
CEFR144
CO-:i6
CO-57
CO-58
CO-60

CR-51
CS-134

cS-136
C@-137
C--133
EU-152
EU-154
EU-155
FE-S9
HF-181
HG-203
1-131
1-132
I-133
1-134
1-135
K+- 10
iKR-85
4FR - 8 5 M

LLD'4.55E+00
LLDI1.56E+00
LLDE5,68F+00
LLD 9.61E-01
LLD :,56E+O0
LLD5,27+00
LLIDi: 1.34E+00
LLD 1 ,34E+OO
LLD 1>49E+02
LLD 6,95E-01
LLD .9.31E-01
LLD< 1.26E+00
LLiD 2.77Ei00
LLDI3.69E+00
LLD 2.48+00

LL KS.56E+00
LLD 9.80E-01
LLII7,81E+00
LLDr'5.83E+00
L'LD 5.83E+00
LLD 7,73E+00
LLt 237E00
LL1 1. 71E 01
LLD 6,26E-01
LLD 9.72E-01
LLD 7. 59E+00
LLD 1.0.I +00
Ll' 4 93E-01
LI' 1.05E+00

6.05E+01

LLD 6.76E+0 C
6.1 IE+01

LL.D I . 03E+00
S01 E+01

LL' I 321100
LLI 2. 77E+00
LLCL2. E10E 00
LLD'<2J2Ef00
LLE2.38E+00
LLD 1,07E+00
LLL 6,92E-01
LLD 9.' S5E-01
LILD.. 1.I 1E+ 00
LLD 9,92E-01
LLII:1.63E+00
LLDE2.60E+00
LLD I 94'+00
LLD'2.07E+02
LLD' 6.31E-01

LLD 4.55E+00
LLD 4.06E+00
LLD5.6to0
LLD 9.61E-
LLD 4,5 000
LLU 5.27F+00
LLD 1.34E+00
LLD 1.34E+00
LI 1 1.49F+02
LLD 6.95E-0:i
LLD 9.31E-Oik
LL < 1 2S600
LLD " 77E00
LLD 3 69E+00
LLD2 .48E+0
LLD8.,56E+00
LLD *980E-01

LLD 7.81E+00
LLC'5.83E+00
LLI'5,83E00
LLL'7.93E100
LLDQ ,37E+00
LL 1,74E+01
LL' 6425E-01
LLD 9.72E-01
LLD 7.59E+O0
LLD 1.05E+00
LLD 4.93E-0M
LLDK 1.SE+00

6,CbE+01

LLD<1.76E+00
6,1E+01

LLDK1.03EG0O
BG1E+01

.LD 1.32E+03
LLD 2.7Y)E+0(
LL< 2<0E-f 00
LL 2.2 i+00
LLD <.A3E+00
LLD 1.07E+00
LLU 6,92E-01
LLD'9.58E-01
LLD1 *IIE+00
LLD 9,92E-01
LLD :J63EA00
LLD'2,6(EiOO
LL M E91E+00
LLD<2,07E+02
LLD'6.34E-01

f--3 ,0-WE[00

+- 2E100

f-3, 23E100

0V-JsN ' " ,

NUCLIDE ACTIVTY

MEASURED

+-3.04E00

+-3,24E+00

-3, 23E+00

911
911
3,8
133
657

09
74
74
43

1293
* 11
356
165
537
190
477
569
727
609
609

1120
1764

8
165
1 15
133
816
122
810

Q332
1173

320
725
604

1661

1108
12;''

102
1099

-12
2!9
364
M67
329
047

1260
1460

313
151

07
.10

40
191

,76

,27
2 3

5 10

2 7

80

-32

.51

.- 3
76

.2

/32

2
.50

.70

485

.01

.31

20

,75

* 4

.4

01

49

0.5
-0. 4-1

115



KR-B ?
LA-1 40
L A -14 2

MN-56
NA-22

NB-4 
N 3-93
H4 B - 9' i

NF--237
NF-238
NF-239
EA-233
FA-234 N
Pl,-210
PB-212
FPB -2 12 A
PFB -212 B
P8-21 A
P3-2 145

P -14B
PO-210
F' 0- 21

PU -23?

RA-224
RA-226
RD-88
RB-89
RN-220
RU -103
RURH 106
SF-124
SB-125
SC- 46
SE-75
SN-1 13

SR-91
SR -92
IA-182

T E -123 N
1E-1251M
TE-132
T H -228
1H-234
TH-234A
TH]-2318
itL-208
U-235
U -235

U-235B
U-237
W-187
XE-131M
XE-133
XE-133N
XE-135
XE-138
Y-88
Y-91
'(-9111

LLD 2 , 98E 01
LLD 5.31E-01
LLU 2 ,o E+00
LLD 9'.,71E-01
LLit 1,19E+00

L L 7>49E- 01
LLD 1.00E+00
LLE'K8.99E-01
LLD 9 ?1E -01
LLD 5.16E+00
LL 4.98E+C0
LL it 4, E+00
LL' .36E+00
LLI1 .71E+00
LLD 2,06+02
LI tIi.40E+02
LLD 1 32E+00
LL I' 1, 32E+00
LLD .2.OOE+01
LLE'K 1.*84E+00
LLI 1 8 4E)+00
LL[KD3,25E+00
LLI' .8.75Ei04
LLi 4,00EF +04
LLE 7.37E+04
L L. It'7 . 3 6E + 0 3
LLD L2,3iEO05
LLD 1 . .5E+01
LLD, 1,37E+01
I LD 5.63Ef00
LI 5. ,1E+00
LLD 7.91E+02
LL 9 ,13E-01
LLD:1,86E+01
LLI 1.26E+00
LLD 7,AY+00
LLD 1.19E00
L LIK 1.08E+00
LLD <1 29E+00
LIt 19.07E-01
LLD 1.75E+00
LLE .6>66E-01
LLD 3.64E+00
LL. :5 .12E-01
LLD S,66E-01
LLD 1.5?E+02
LLD .lE-01
LLD 5 6E:1+01
LLD I.01E+01
LLI 1 .01E01
LLD 3>68E+01
LL.D 1 20E+00
LIIt 9.72E-01
LLI'9 , 72E-01
LLI .4.,54E+00
LLD 2.5E+00
LLD 3,4 E+00
LLD 2.53E+01
LLD 1.9-E+00
LL, "5 , 5 7E+ 00
LLD .6.39E-01
L L8 I 4.89E-+00

LLD 5.35E-01
LLED 3 . 22E+02
LLDK1.32E+00

WHC -SDM-DP--02
5

Addendum 12 Rev 0
LL r $SEt O:
LLD 5 31E-K Y
LLu2 08L+00
LLI' 9 74E-Qj
LL. 1 9E+00 937 55c'
.Li 7. E-01 //
LLD I ,OE+0
LLD 8.9YE-01
LL U 9 9LE-O1
LLD 5.16E+CO
LLIt I 9BE+00
LLII l ,I'E f00
LLD I36Et00
LL1'K1,71E+00
LL U2,06E +02
Llt IIOE+02
LLD 1.32E+0O
LLU 1.32E+00
LLD 200E+01
LLD 1.SIE+00
LLU 1>A4EIOO
LLI 32L+0O
LLDi:.3 VSEi 04
LLD -I00E+04
LLI' 7 37 0E+4
LLEV .35E+03

LLU 2,33E+05
L LD 14ISE1 1
LLDI 1 3 7 E+01
LLi 5 64Et00
LLI' 5 ,1,E+00
LII 7,91E+02
LL' ?,13E-01
LLI'< 1.84E+01
LLD 1.26E+00
LLD 7.4YE+00
LL . 1. 19E+00
L LA .OSE+00
LLD 1 ,29E+00
LL' :9,07E-0i
LLD I.75E+00
LL 6 .66E-01
LLD 3 ,4E+00
[L 5,12E-0
LL1 5,66E-01
LLfi 1 .Y9E+02
LLD 6 18E-0.
LL' ::,6 E+01

LLD ,OJE+0i1
LLD 1. IE+01
Ill 3.;E+01
LL I 1.20E+00
LLD 9. 72E-01
LLI 9 72E-01
L L 11 . 4 . 5 1 E + 0 0
LLD .'SSE+00
LL I.3,1E+00
LLI. 2 , '3E+01
LLDt' 1 .9E+000
LLI' 5,57E+00
LLD 6,39E-01
LLlK'l.69E+00
LLiK:5.3riE-01
LLD:3,22E+02
LL I :1. 32E+ 00

127 :.1'

7026
76J 7 S

SO

311 9q

1 2, 2

3I 2C

5, 5-, 21

09,-'
10010

3515.92

295,21
304 * OK
7.99 ..

1304.9K)
12 .30
I1 S 57
240 .9 9
19 7.1B

1336 00
1031 .88

61 97 02
621 so

176 33
1120,43

2 6- 4 .06

391 >67
513.99

1383394
11 .2 1 30
140.31

159,00
109'.27
223 16

34 37

63 30

185 .71
13SS71
143 76
206.00
685 74
163 *98

81.00
2 33 21
2 49 *79

253.41
1336,06
1204 ."7

555.660-

9..
0

ca
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ZRH-95 LLD 1.64E+00
ZR-97 LLIK1.01E+0

T OTAL

HC-SD -WM-DP-02b
Addendum 12 Rev 0

ILL I .615E+0 G
LLD 1 I.E 00

2. 02E+02 +-Z . 50E00 f.02E+02 +-S,"0S+00

+39-C'S8o
N-| /-"-

EBAR -* **04 ME)/DISINTEGRATION
NAXIMUM FERMISSABLE ACTIVITY - 1.3
TOTAL MEASURED ACTIVITY 2,02E102

TECH. SPEC. - *4**** (+-**44)

ERROR UUOTATIIJN AT 1.Y6 SIUMA
LLD CONFIDENCE LEVEL AT 85.0%

STNDAR ' DEIATTO 

OE-09 IC/LI
( +-',50E+00) UC/LI

USED IN ANALYSIS

ENERGY NET AREA
KEV COUNTS

562
568
801

1364

.'73

.8B
.36
*.37

482.

66.,

ERROR
A

C;MM tS / SEC

20.9 1A19Ei01
17.6 2.SSE+01
12.8 1.60E+01
28.2 b.2 E+00

BEST AVAILABLE COPY

73.33

, , 1

CENTROI 
CHANNEL

1 12 6

1138.
1603.
2729.

19
32
53

c,,j

117
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WHC-SD-WM-DP-025
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A N 4 4 *4 4 N A 4 4 4 A 44 4 4 4 4
4

#4 .t4 V

G I' M M :A S F E C T R U M , l A L Y S I S
4

41 4 4 * 1 * 4 # 4. ;.1 4. 4 I 4 r4 4, 4 4 < 4 I'l A ;. 4 ;< ;A Ix 4 11 4 $ i

CAN BERRA SFECTF.AN-I VI2 .06 SOFTARE

222-S COUNTING ROOM

A N A L Y S I S

MCA UNIT NUMBER:
DETECTI3k NUMBER 2 /
SPECTRUM SIZE: 1096 CHANNELS
ORDER OF SMOOTHING FUNCTION;

S

0 -JitN -9 P

P r, R A N E T :: R S

DC UNIT NUMBER: 2.0
EONETRY NUMBER: 12

NUMBER OF BACKGROUND CHANNELS: I UN EtCH SIDE 01
LEAK CONFIDENCE FACTOR: 3,0%
IDENTIFICATION ENERGY IINDOWd: +- 1.50 KEV
ERROR QUOTA TION; 1,96 SIG HA UNCERTA(liY

ENVIRONMENTAL BCNGROUND SUBTRACTED
LLD CACl.CJL.*'fIINH PERFONNEI
NEitSUREDf ENERGY DIFFERENCES LISTED
Mt.I.T] PLET ANALYSIS FERFUHNED

FEAK

SPECTRAL DATA READ
(,N4..LYZEDL BY:

DIRECTLY FROM MULTICHANNEL ANALYZ[ ANO;
69549

8AMPLE DESCRIPTION: R910-5630
OEOMETRYP DESCRIPTION: 22ML L10
SAFLE SIZE: 2.2000E-02 Li
STAIIDARD HI7.E; 1,0000E+0i EA

/ CON)ERS.ON Fi.C10 ;

ANAL(SIS LIBRARY FILE: ANL000

COLLECT STARTll ON I-JAN-l9 AT 03:15.3

COLLECT LIVE TIME:
REAL TINE:
DEAD TIME;

3000. SECONDS
3000. SECON'S
00.00 %

['ECAYELD TO 0 . DAYS 0.0000 HOIRS BEFORE THE StAhlF 0F CLf.L ECT

ENERGY CAL IBRATI(ION FERFORNED 17-MtR-S
EFFICIENCY CALI BRAT ION FERFORIED 1;,-hiY-9

BEST AVAILABLE COPY

~ 15

4.

(7

0: ,: :'

I



2-2-I COUITING NOOM

11K CENTRO1 i
CHANNEL

C - SD- WM- DP- 025
Addendum 12-Rev 0

P E t A U . L ' S I S

E NER GY FI HH
KEY KEV)

O) - .JCI )-,

bCKGil W:f I lE Ekf)Rk
C 0 UN I 1

NUCLI lES
COUNT S

1 1323.20 661,21 1.83
*IB 66t.35

2921.66 1160.37 1 .98

30,

S.

F5. 27,l IS 137
36> 1 ,9
117. 17 4 K-;.
;6 - 3.2B 1460. 85

ERROR QUOTATION AT 1.96 SlGMA
PEAK CONFILIENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTIOC PERFORMED USING FILE 5KC1012
£ACNGROUND DESCRIPTION: 1KG
BACKGRiUHI COLLECT STARE rD OH :50-flUG-83 AT 16:16'00
BACKGROUND LIVE TTHE: 60000 . SECONDS

BEST AVAILABLE COPY

119
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BEST AVA.ABL COPY

222-3 COUN TItINd ROOM 0fI-JAII-7'2 61 : ,

SAMPLE: 940-5630
DATA COLLECTED ON
IIECflYED TO ku

4-JAN-92 AT 03:15:36
t'lYS) 0.0000 HOUkS BLEFOE THE ST4T

k A ft I 0 N U C L I 1t E A N i; L Y S I S

OF COLLEC. i

R E F ft F T

ACTivi rf CONCENTNATION IN UL/LI
DECAY

MEASURED ERROR CORRECTED ERROR

NUCLIDE

AC-228
AC-228A
AC-228 £
AG-108H
AG-110M
AM-241
AM-243
AM-243A
AM-243D
AR-1 1
AU- 1 98
BA- 133
BA-139
BA-140
BA-141
1E-7
DI-207
BI-212
BI-214
BI-214A
V1 -21 4l3
BI -21 W
CD-109
CE- 139
CE-141
CEPR144
CO-56
CO-57
CO-58
CO-60
CR-S1
CS-134
Cs- 136
CS-137
CS-138
EU-152
El- 15 4
EU-15
FE-I 
HF-181
HG-203
1-131
1-132
I-133
I-134
1-135
K-40
KR-S
KR-85M
KR-87
KR-89

LLE16.,05E-03
LL['.4,61E-03
LLDw1>00E-02
LL'D: .59E-03
LLD, 3.62E-03
LLI'1>19E-02
LLDI3.30E-03
LLD.3.30E-03
LLW 3.26F-01
LLA 3.03E-03
LLD .1.33E-03
LLD :222E-03
LLD5.8SE-03
LLD .6,09E-03
LL1 >33E-03

LL D 1 2E-02
LLI'< 1.B1E-03
LLD 1 33EW-02
LLD 4. 17E-03
LLI'K.17E-03
LLD.1,26E-02
Ll. 1 ,29E-02
LLD ,15E-02
LLC: 1,33E-03
LLI 2 . 27E-03
LL[1.79E-02
LLD 1 81E-03
LLDP 1* 15E-03
LLD 1.95E-03
LLD 2 14E-03
LLD 1 .21E-O2
LLD 2 .00E-03
1LL 1 93E-03

5,83E-03
LLD 6.27E-03
LL 1 1 32E-02
LLD 7.77E-03
LL u5.01E-03"
LLLi 3>6*E-03
LLD I.69E-03
LCD 1.4iiE-03
LLb 1 461-03
LLI' O20E-03
LLD 1 .6!E-03
LLD<2, 7E-03
LLD 7.89E-03
LLtt 1.92E-02
LLD 5.43 1-01
LLD,'14IE-03
LLD3.7E-03
L En 6 , 18F-02

EHENA0 CONHAISON
(KEY)

EXFECT DIFF

LLD 6,05E-03
LLDK .61E-03
LL0 1.00t-02
LLD'1.69E-03
LLDK3.62E-03
LLDK1,19E-02
LLD<3.30E-03
LLD 3.30E-0y
LLD 3,26E-01
LLD3 03E-03
LLDI t 3E-03
LL1 32 22E-03
LLDA5.88E-03
LL' 6,09E-03
LLS ,33E-03
LLD 1.12E-02
LLD1.81E-0,3
LLD .3WE-02
LLFK 17E-03
LLI'A 1 7E-03
LLD 1>26E-02
LLD I.29E-02
LLD 1.15E-02
LL' 1 33E-03
LLD 2.27E-03
LLD 179E-02
LLD 1.(5-03
LLD 15E-07
LL1 1,95E-0W
LLD 2,11E-03
LLE 1.21E-02
LLD .00E-03
LLD 1.98E-03

+-2.62E-03 3.83E-03
LLD6 2E-J,
ILit 1.32E-02
LL' >,77E-03
LLD 5.01E-0
LL' 3.67E-03
LLD 1.69E-03
LLD 1 .41E-0/
LLD 1>44E-03
LLD 2,20E-WOZ
LLD. 1 ,64E-03
LLD 2>71E-03
LLD:7,S9E-03
LL 1.92E-02
LLD<5,43E-01
LLD 1.44E-03
LLD 3.7E-03
LL 0<6. 41E- 02

911,0
911,1 t.

6307,6
19,54
74.67
74, .0
q , 10

1293,64
411 .80
355 02
165 85
537 12-
190 23
177,51
561 , 7,-
727>2-
603.W
z609 .32

1120,WE
1761.51

88.0-3
165,181
145,q4
133,31
846 76c
122 Gli
810, 75

1332, W
320.1 Wl

818 1661 6 5

127 1,
A05. 31

1099,25
4E2.20
279,20
361 48
667, W
529,09
847,03

1260.1
16 0. 7i

o 13 9 7t
15 1,1 -
402.58
220 .,20

0 14 i

120



S soD-t 9oz Addendum 12 Rev 0

BEST AVAILABLE COPY

L,-1112 LLID * ,07E--3
MN -54 LLD -2 .0 E-03
MN1-56 LLD 2. 0 E-03
NA-22 LL 1 2. 76E-03
NA-24 LL' 1,91E-03
NB-94 LLD.1 .87E-03
NB-95 LL'D I.8E-03
NB-9 LLU*4 O8E-03
.P-237 LLD *I.22E-02
NP-238 LLD 8.05E-03
NP-239 LLD< 8,2 E-03
F-A-233 LLD 3. 40E-03
FA-234M LLII- -. 06E-01
PB-210 LLD 2 ,98L-01
PB-21 2 LLI 2." 0E-03
PB-212A LLD 2.39E--03
F D-212 b LLD I ,1 lE -02

B--214 LL '13.37E-03
PB-21 4A LLI '*3.37E-03
P3-211l LLD 6 ,48E-03

F0-210 LLD 1 5E+02
F0-214 LL' 1 .85E+01
P0-216 LL U9 ,0 3E+01
P1-239 LLD :. 156E+01

PLI-241 LLD .5,26E+02
RA-22 4 LLD '2 83E-3-02
RA-226 LL' 12, 75E-02
Rb-Ss LLD 1.40E-O2

Rb-89 LLDL9 *79E-03

P1N-220 LLr 1 , 7E+00
RU-IQ3 LLD 1,61E-03
RURH 10S LLD $3 78E1-02
SR-I 24 LLI' 1 ,92E-03
SB-125 LLD 1 ,64E-02

SC-AS LLI1 1 90-03
SE-75 LLD 2 01 E-C3
SN1-113 LLI It2. 01E-03

b - LL' 2 38E-03
SR-i1 LLD 3.22E-03
SR--9 2 LLI 3 20E-03
IA-132 LLI .1LE- 0 3
TC-99M LLD 1 . I IE-03

TE-123M LLI'.1,22E-03
TE-12H1. LK 3,71E-01
TE-132 LL' 1 21E-03
TH-228 LLD 1. 3E-01

IH -231 1 LL' 2 29E1-02
1I-23 4A LLI 2. 29E-02

TH-2341 L LD o, 89E-02
TL-208 LL I '220E-03

U-235 LLD 1,93E-03
Ut-235A LLD 1.93E-03

U-2 35 LLU Al OEJ-02
U-237 LLD .IOE-03
W-187 LLD'6.41E-03
XE -131 M 1QD 5. 68E -02
XE-133 LLD :4.29E-03
XE-133M LLD1.13E-02
XE-13: LLD A,21E-03
XE-138 LLD'9,5IE-03
Y-BB LLDK1,33E-03
Y-91 LL''K 89E-01
Y-i1M LLD-2.43E-03
ZN-65 LLDK6,72E-03
ZR-95 [LI '2 91E-03

LLD 1.0 E-
I L 2 OGP-S03
LLr' 204E-C3S
L LD It 76E-071

LL' 1>91.E-03
LLD 1 87E-G3
LLD 1.80E-03
LL 4,0 E13E-3
LLD 1 122E-02
LLD S.0
I.LD*'8,21E-03
LL'3 G40E-03
LLII:11 .06E-01
LLH <2 98E-01
LL 11 2 .40E-03
LLD :::2. 35E-0-3
LL I 41 4 E-02
LLL'1 . 3E-03
LLr' :<TL--23
LL"1 6.SSE-03
L L. 1 . -1"E Q2
LLD 1.S5E+01
LL U<9 03E+01
IL' 1 * SEt01
LLD .i,2 -6E+2
LLL' 2 83-02
LLD U.7'E-02
LLII * .ICE-02

I LI 9,79E-03
LLD 1 17 E+00
LLI' 1.61E- 03
LLL 3 7 0E-02
LLr' I.92E-CJ

L L 1 92E-02
LLI' 1 0 -
LLI' 2 01E-0>-
LLI ' OJE-03
LLD 2,33E-0B
LLD S322E-03
LLD 3.20E-0
L L' 1,14E-Cv3

L L 1.1-:E-03
LLD 1 1,E- D
LLI' 3-TE-Gi

L L 1 2E-03
LLIJ 1 -3E-01
LLD 2 2YE-G02
L L 2.29E-02
LLD .85E-02

LL 2.20E-03
LLD 1 .93E-I3
LLD j .93E-0
LLD 1 .05E-02
LLDE 5<10E-0S
LLD 6 IlE-03
LLI '5.68E-02
LLD .,29E-03
LL[" 1.13E-02
LLOK'l 2IE-C3
LLD 'Y 5AE-03
LLD $1 33E-0:1
LLD '8 9E-01
LLD 2 .43E-03
LLI"6.72E-03
LL 2 91 E -03

1L;& 7-3c)

rn

i - 71
'2 3

8'5
86,7

1277,60
2778.60

311 , 9s
10-0 3

16.50
, "001 0

551.52

2'" 5 2 1

834.00

129 30

13.579

35-1,9D6

185,1

59.73

61 9.30

1 '.32
112 uIA'

141 10

l 39 7 -

5 .73

219 7

92.S

07633

185 

S135 '71;z

1120,5
76 77,

33,24

249.79

tZ '3.

143S 73



TOT ) 5 .$3E-03 +-2 ,62E-03

F - *tt ME'/'ISINTEGRATION
MAXIMUM FERMISSAFLE ACTIVITY 1.1

T:t FI HEASURED ;iT1,1I ry 3 E-'3

-CH, SFEC, !4"$ 4 t-** *)

ERROR OUUTAT I ON AT 1,76 SI'3NfA
LLr' CONFIDENCE LEVEL itT 55.0%

I.33E-O3 i-2.6LE-03

L OS UC/LI
+7. 6E-03) UIC/LI

WHC-SD-WM-DP-025
Addendum 12 Rev 0

ALL I E ETED FL iKS3 WERE US,'[ In THE ANALYSIS

BEST AVAILABLE COPY

-. 122



WHC-SD-WM-DP-025
S * I * s A 0

'.P E C T R ULI M I-; L. -t 0

.AVFERRA S EC TRA-7 112.0$ SFFT&J RE

222-3 COUNTING ROOM 2.-JiK--9'

A N A L Y S I S F ; R A iM E T 2 P -

NCA UNIT NUMBER 1 /
DETECTOR NUMBER 2 /
SPECTRUM SIZE; 4096 CHiNELS
0RDE: IIF 3M f10TH I IG FUNCT I ON
NUMBER OF BACKGROUND CHANNELS
PEAK CUNFIDENCE FACTOR: 3' 0%
IDENTIFIC TION ENERGY WINDOWI:
ERROR QUOTyTIONi. 1,96 SIUMU'; UN

ttDC UNIT
GEOMETRY

NUMBE< :' 0
NUMbER; 42

1 ON EtCH SxIr'i OF FIEAK

+ - 1.50 KE)
CERTAi NiY

EN IRONMENTAL BACKGROUND SUETRACTED
LLD C(!.,C[ILATION RER'FORMED
HELASUEED ENEFGY DIFFERENCES LISTED

C)MUI.TIPLET ANALFYS PERF'JRHED

SPECTRAL 114 TA READ DIRECTLY FROji MULTI CHANNEL. ANAL YZFR
r. A NAL YZED by: 62820

MELE DESCRIPTION . R943-5730
.OMETF'Y DESCRIPTION: 22ML LI11

"AMPLE SIZE: 1.0000F-03 LI
STANDARD SIYE 1.0000E+00 EA
ANALYSIS LIFRARY FILE SNL00G

/ CONVERSION FACTOR: I.7 E-

COLLECT STARTED N I-JAN-72 AT 10.*3:,7

COLLECT LIVE TIME:
REAL TI M
DEAD TIME:

3000, SECONDS
3002. SECONDS

DECAYED TO 0, ,AY, 0 0000 HOUR? PEFORE THE ETART OF CHLLECT

ENERUY CALIFRSATI UN PERFORMED 17
EFFICIENCY CALIBRATION PFRFORMED 16-NAY-21

BEST AVAILABLE COPY

123
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h '/ 0 A '

P E AK a AN. AL

4HC-SD4- DP-025 -

Addendum 12 Rev 0

C I, CETFO 1f
C H A N N EL

EN FRiS' FWkHM
KE ' K y

BrC;KN I U IliFT rjiF-II
COUNT B CoI F:

1 1323.15 661,19 i .c6

1 B

2
292 1.7

661 ,35

I1460 *3

2 . 6 V

122

12

19'1 2 1.6 CS-137

167 , 1e,7 14
1 56. 3

ERROR (UOT TI ON AT 1 . , SI 3MA

PEAK CONFIDENCE LEVEL AT C5.0%

B - ENVIRONMENTAl. BACIKOROUND REAL

F, A C K G RO U ND SUBTRACION PERFORMFD U:ING FILE BFK0012
BACKGROUND DESCRIPTION' EKG

' BACKGROUND
BACK I P fI j1HI1

COLLECT STARTED 0N 30- AUG-S AT 16; 00
LIVE TIME 60000, SECOHEIS

BEST AVAILABLE COPY

124



222-2 COUNTING ROOM
WHO-SD-WM-P-025
Addendum 12 Rev 0

R?01 -G730
LECTED ON t-j&N-2 An
TO 0. DAYS, VOW

R A D 1 0 N U C L I D E

10:25:07
0 HULKS BEFORE THY jfTo

A N A L Y E 1

UT COLL..

4 E F P R T

ACTIVITY CONCENTRA [I N IN uLi./LI
DE C&Y

ERROR C UWXCTEP EUROR

ENER(Y lOEFARi &

!FECT D :-

AC-228

AC-223A
AC-2280

AG-110M
AM-241
AM-213
AM-243A
AM-243B
AR-l
AU-198
BA-153

A-139
BA-lAO7BA-1410
B-I I- I
BE-7
N I-207
EI-212

-214
-214A

BI-211F

Bj 1 21c9
CD-109
CE-125
CE-141
CEPR1)41
CO-16

0CO-57
CO-58
CO-60
CR-51
CS-134
C3-136
CS-137
CS-13E
EU-112
EU-154
EU-111
FE-5Y
HF-181
Ho-203
I-131
1-132

-133
134

1-135
1-105

KR-S U
KR-85M
KR-8 7

LLD' - *1E+0i.
LLD *3,lEi0-i

LLD 1,082+02
LLD 2.39E+01
LLD 1 .E+02
LLD 1,07E+02
LLD 2,11E+01
LLD 2.91E+01
LLD 3,20E+03
LLD 1.OE+01
LLD 1,9SE+01
LLD <250E+01
LLIN5.89E+01
LLD 6,53E+01
LLD -. 40E+01
LLD 2,0E+02
LL' ',0E+01
LLUb 6GiE+01
LLD .6 6 E+01
LLD 3,66E+01
LLD 3-06E+01
LLD 6.53E+01
LLD 3.54E+02
LLD 103E+01
LLD 1,57E+01
LLD 1,60E+02
LLD 9,18E+00
LLD 101E+01
LLD 950E+00
LLD<- 19E+00-
LLD 1.'0E+02
LLD 9,17E+00
LLD :994E+00

6,59E+03
LLD 2
LLD 5
LLD :2
LLD .1
LLD 1
LLD<2
LLD 1
LLD 2
LLD ".
LLD 1
LLD 1
LLD 1
LLD<2
LLD Al

LLD< 4
L.KDK:

+
26E+ 01
, QV+01
-5E+01
74E+01
63E+01
38E+01
EE+01

26E+O:i
S4E+01
13E+01
23E+01
03E+02
WEt03

28E+01
52E+01

LLD,3,E1E+o1
LLD .81 E+01
LLU1.08E+02
LLD<2 3VE+O :

LLD J 82E+02
LLD 1 07E+02
LLD2, 1E+01
LLI: ,1iE+01

LLUD3 20E+03
LLD 1 ,OE+01
LLD/ * 93E+01
LLU 2 50E+01
LLI :.V9E+0%

LLD' 6 3E1 ci
LLP 5 .10E01
LLD< 2 ,0F+02
LLDI 1 0E+01
LLD 6 36TE+01
LLD 3,66E+01
LLD<3.66E+01
LL U 3>06E+01
LLI6,5E+
LLD <351E+02

LLD<1.37EY01
LLD 1.57E+01
LLb l.60E+02
LLD<9.1UE+00
LLD 1 0iE+01
LLD<T SAE+G(,
LLD<S 19E+00
LLD 1 Q0E+02
LLD<9,17E+00
LLU0 9 0+00

-1,-'2E+OZ 6 ZTE+0a
LLD<2,Z6E+bi
LLD 5.30E+01
LLD:2,?5E+%1
LLD<A 7!Ef01
LLD 111 65E+01
LLDQW63E+01

LLD 1.18E+01
LLD 2,OOE+01
LLD 4 26E+01
LLD<1 S!E+O1
LLD 1 4AE+01
LLD 4 2E+01
LLD 2 03E+ )
LLI' 4 63E+03
LLDP< 1 E+01
LLD 4.52E+01

LLI' 1 n +Q

+I 72E+02

SAMPLE:
DATA COL
nECA7Eb

NUCLIDE

MEASURED

311.1
33321
W 3,21
637,7

.- ,17

74.6-
7'.6
71o

'11,8
316.0 O
16 51,--

19 0 2
1770T
13 ,o
727,2+
607 .32
60? + 2

1120 26
176 .1 +

BE 07

165 25

133.11

810, .<

1332,.7
322, V-

103 '1
661 Q5

1135,0z'
1108 cl
1271 1K
105s.

1ocy 25

364 K,
667,6

8 47 .0 -
1260.0
1160,75
513 '99
1 L j1 17

102,1-z

210 =

LK

A

U)
LU

-

--



HN-an
MN-56
NA-2
NA-21
NE-9

NP-27-'
NP-238
NP-239
PA-233
FA-234M
PB-210
PF-212
FB-212A
FB-2128
PB-214
FE-211A
PB-2148
PO-210
PO-214
F'O-216

TP U-2 3 9
FU-241
RA-224
RA-226

RB-89
RN-220

IRU-1 03
''URH106

-124
M8-1 25
SC-16
SE-75
SN--113
BR-82
SR-51

NSR-F2
TA-182
TC-99M
TE-123M
TE-125N
TE-132
TH-228
TH-231
TH-234A
TH-234B
TL-208
L-235
U-235A
U-235B
U-237
W-1M7
XE--131M
XE-133

-- 123M
n-135

XE-138
7-88
Y-91
Y-91M
ZN-65
-P- 4

*_w .

LLID
LLI 9
LLDA
LLD 7
LLD 7
L' I2
LLD 1
LLDn3
LLD 9
LLW3
LLD 1
LLD "2
LLD 2
LLD<
LLD 4
LLD3
LLD 3
L L I7
LLD 7
LLD S
LLI' 4
LLD 1
LLD A
LLD <3
LLI2
LLD<B
LLU 4
LLD 1
LLDI2
LLD3
LLD 1
LLD 1
LLl 1
LLD 2
LLD 2
LLD 2
LLD 2

LLD 1
LLD 2
LLD 1
LLD 1
LLDE3
LLD 1
LLD 1
LLL 2
LLD 2
LLD 7
LLI 1
LLD
LLII
LLD<9
LLD<5
LLD2
LLD I

LLD A
LLD 1
LLD 1
LLD 1
LLD<7
LLD3
LLD2
LLI 2
LL' 1

*, V E+00V.04E+01
.76E+00

I I y + 021
.11E+01

.1 JE+01

.T5E+00
.06F+02
.OQE+02
. 17E+01

.73'E+01

.45E+01
I16E+03
.8ME03

8 20 E + 041

.B1E+01
.25E+02
.7TE+01
.79E+01
*18E+o1
.65E+05
.20E+01
AME05

0 17 E~ + 025

.77E+06
00OE+02

,?3E+02
.35E+01
,35+01
. 39E +0
.02E+01

.01E+02
.61E+01
.54E+02
.21E01
.22E+01
,63E+01
,03E+01
.66E+01
. 16E+01

35E+01
.02E+01
.20E+01

,45E+03

17E+03
167+02
16E+02

,33E+02
*887+01
,07E+01
,07E+01

16E+01
.46E+01
,98E+01

.98E+01
,17E+02
.32E+01

.93E+00
1 72F+M3
.01E+01
.46E+01

01F+01

LLL
1 

M +
LLI: 3 * .IE,+01
LLD '9'78E+00
LLP 1 1E+01
LLD 7,15E+00
LLDK .5?E+00
LLDK2 06E+02
LLD< 09E+02
LLD ' 47E+01
LL: 9.33E+01
LLD3 Z,5F+01
LLI1.16E+07
LI 2.8 E+03
LLD 2,51E+01
LLD 2.80E+01
LL 4.2E5E+02
LLDM 79E+%
LLD 379E+01
LLJ 7.1E+01
LL 7A65E+0
LLFB.:20E+04
LLDU4.91E+05
LLDI1.47E+05
LLD4,77E+06
LLD<, 0)E+02
LLDI2<93E+02
LLD<35E+03
IL 4.3K +01
LLD 1,39E+01
LLD 2<02E+01
LLD T3.0E+02
LLI 1 6E+01
LLD 1.5!E+02
LLDA 1M2L-01
LLDI2.22E+01
LLDI2<69E+03
LLM 2.034+01
LLD<2.66E+01
LLMI1 .18E+01
LL:I2.*5E+01
LLD 1.02E+01
LLM 1.20E+01
LLD 3.45E+03
LLD 136E+01
LLD 1 :i7E+03
LLI 2> 16+02
LLD 2.16E+02
LLD7 53E+02
LLUK1.82E+01
LLD<2.07E+01
LLD:2.07E+01
LLDU 016E+01
LLD<5.6E+01
LL 2Y9HE+03
LLD 5.41E+02
LLD<3.9SE+01
LLII1.17E+02
LLD 1.32E+01
LLD *02E+02

LLDW7.93E+00
LLD<3 72E+03
LLI:2.0E+0i
LLD:2, 18E+01
ILLi.: .+W,

-s 6 '3

9-4 141

- i

129
12 2

1051. .1

351 . ,'

1 1 0

277? +

Sol

12,

231

i4E.I-

197 .30

31 1

801TAT

136.,10

1121 Wi

1120, 1

icli

11TT 1 ""

109. 27

N2-
ICW

C'.5

11-J

1

243

256

1204
155

1115
7_n

71

>1 C

00
74

z i

WHC-SD-WM-DP-025
Addendum 12 Rev .
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iT T L 0, '-7 t+ ; I 1. - E +0 u-

E -7R = t; 1 HE ;'D I E /DINTECRA T I ON
M AXIMUM FERMI S3-TLE ^iCTI TTY 1 .16

T TL N SUREU ATII Y - 6 E+Y.
TECH. SPEC, -I Z:.y$.+-t*A

ERRR UOTTI ON T 1 96 S: 13A
LLD CONFIDENCE LETEL T 85 , "

ALL DETECTED FEl;KS WERE UsrE I-!N

PEitKS ELIMINATED BY BFACKGROUiND

WHC-SD -WM-DP-025
3 Addendum 12 Rev 0

E-03 UC/LI c 4d(5.
(+--.KCYE@2) UGYL?

THE /INALYSIS

SUBTRACTION

CENTROI L
CHANNEL

ENERGY NET fRE
KEV COUNTS

ERROR GOMMflS/SEC

2921,79 1460.43 167, 16 ? 2.1?E+01

BEST AVAILABLE COPY
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WHC-SD-WM-DP-G@25
Addendum ,I 2 Rev 0

G ' 1 M S F E C T f U f i it L E " C

Cr.lERF:KR SFECTFRAN-iI '06 3IIFTLElFiRE

222-S COUNTING ROOM

A N A . Y S I S

HC UNIT NUMBER: 1

P F R ) N ' T E P::

DC UNIT NUMSER C
DETECTOR HUHBERk / GEOHEIY N
SPECTRUM SIZE: 1096 CHflNNELS
ORDER OF SMoG HING FUNCTION: C
NUMBER OF BACKGROUNrI CIflUNNELS I ON EtCH
FEti CONFIDNCE FrCTUR: K; 0"
IDENTIFIC6TION ENERGY WINDOW +- 1, t) I 1 1
ERROF OUOTflTION: 1 96 SIGH , JNCE.FTfIiffY

ENVIRONMENTr L PBCKGROUND SUBTRACTED
LLD CALCULrFION PERFORNED

MEtEURED ENERGY DIFFERENCES IS lIED
MUL TIPFLEV AN,)LYSI FERF (IRHElI

SPECTRAL 'ATt READ DIFECTLY FRON MII
I4,0LYZFI BYI 62820

UMBER *'2

SI C 111 PEj I K

lICHNNEL ;L.'[ER: tHQ:

iSflMlFLE DESCRIPTION: R746-tiS3)0

GEOMETRY DESCRIFTION 22ML LIP
SAMPLE SIZE: 1 . 0000E-03 LI
STANDiFAtr SIZE; 1,00O0E+0 EA

ANrLYSIS LI BRiRY FILE: (NL000

COMYERSi: (i F LT . IfO IF0, F '1

COLLECT STA( T1Ei ONi -JOi 2{i 13 C,; a

COLLECT LIVE TIME:
RECL TI HE

iiEII TIME:

3000, SECONDS
30(5J. BECONES
0,10

DECfYEr TO 0. tIAY E -<set- HOURS F F FRE THE T I RT fF C [; T

ENERGY C;LIBRflTION FERFORWII 1t---iT
EFF IC I ENCY CtL I FR6T ION FERFORME U I 6-MtY-

BEST AVAILABLE COPY

128
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WHC- SD-WM-DP-025
Addendum 12 Rev 0

BEST AVAILABLE COPY

222-S COUNTING ROOM

SAMPLE: $916--5,i30
hAT, COLLECTED ON
DECAYED TO 0.

0 -Js;* - ;2 i a :;o

4-JtN-92 ,) 13:51:T2
DAySj (0.90 HGIURS BEF OIE THE STkT

f A D I O N U C L I D E ,7 H L Y S I S

'OF COLLLCT,

R E F 0 F T

ACT I IVI C Oi1CEITI AT IOU I I Cii /L I
1' E C, 55

MEASURE' ERROR CORRICTEI) Ek ROR

N U CLI DE

AC-2268
A C -22 BA
AC.- 228
AG-108M
A G-1 10
AM -24 1
AM -2 -13

M -243 A
AM 2-13 b
AR -41

A U - 1 98
BA- 133
B A-i39
BA-I 40
BA-i4 1
BE--7
B I-207
1 1-2 12
BI-214
BI-214A
5I-21-lB

BI-214C
CD- 109
CE-139
CE:- -11
CEPR 144
CO-56
CO-57

CO-5
C-t0

CR- I
CS- 134

CS-136
CS-137

CS-1 33
EU-152
EU - 1 5 4
EU -15 
FE-59
FIF - 18 1
HG-203
I-131
1-132
I-133
1-134
1-135
K-4C
[R-S5
kR-65M

LLt' *I.-1E+OO
LL E1:1.46E+00
LL U, 5.55 +00
LLICI .03E+00
LLIs -, .55E+00

LLI' 1.37E+00
LLD 1.37E+00

EL 1 43102
LL 18.2E-0i

LED 8.7jE-G
LILI 1 211E 00
LLD 2 7fE+00
LLD 3.59E+00
L L It:2 ,49'1+00

LLB 8C.6E+00
111.9.21E-01

LL-- 3, 12 E+00
LLD 6.04E+00
LLD 6.04E+00
LL'C9 .18E+00
LLD 'C!.,17E+00
LL1-1 1.75E+01
LLK'.6 . 301-01
LLD:'?.76E-O1
LLD 7..,66E+tCC
LLD 9>60E-01
LED5.C0E-01
LLD 9.53E-0J

59SE+C01 

LL-1.6.89E+00
5.91E+01 +

LLDI*OSE+00

7e 5? i01 1
LL, .7 ,61E--01
LLD 13.29EtiO

L~LD1,,S9E+00
LEE' .2, E+00
LLt 2.38E+00
LEE 1.11E-00
LL' 7.43E-C1

L-' 9 .1IE-01
LLD :1.40E+00
LEL 9>30E-l
LLD 18E+00
LLD2.-I0E+00
LELK 1,09E+i0
LLD'2.16E+02
LE' 6.10E-01

L 1 4ISE+00
L L 1 I .6E+0
LL 1 5. E
LL' 1 0.E+0
LLIt A.55E+00
I El .5 28E+f0l
LLI' 1 37E+K0
[LI 1 37E+0 0

LD 1 1.-+I-02
LLD 8.12E-01

LLD .7:i E-Gi
LLO 1 2 1EtOC
LL I2 7.E+ 00
LEIt 3 5 E+o t
LED 2 l +0
LLD 8 65E+100
LED F 2'IE- i
LL. I 8 12E 00
LLD IU 1E iG
-LL 6 v1'E i 0
LL' 9 18EI C
LLI I 7E+0 .
LLD I 7?E+Oi
LLI) . 30E-0 I
LLD 76E- 'i
LLIt 7,E+G0
LLI 9 P. -01
LL I' 5 5.C E-01
LL I..5.E-0 k

5 SHE10 i

L L D 6 89E-1'0
F j E ),t

LLD I
7

LL), 7

LLI' 1
ILLi 2
LLED 2
L.L D 1

LLD :9.
LLI .

LLD 2,
LLD :1,
LLD 2,
LLD 6.

ORE +09

11: Im. - 0 1

19 E +0 0
89EtI-CO

SE +00SSE+0('

-1 0 + (1
4 1EF-0 1
4 0E+00

'lSE+00

09 E -I- 107£E + 0 1
1 6E+02
1 0E-O1

+ --3 0 E)00

t-31 19EF 09

-3, iEiOO

EHEI-:V; cOiiF L CF

E'FECT IIITFE

I I 2.-

-11 1

63 40

1 7 J

13 .

816

I1 31

129 1) A

4-',9

1120 2

1717165 3

145 4

:39,52

1 47. 03

1258 *

1 CJ
5 1 . 65

151 .17

-3. OIE+00

-3. 19E+00

-3.21E400
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BEST AVA]LABLE COPY
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LA -£90
LA-142 0

iN- $4
HPN-56
NA-22
NA-2 1
N B-91
N B -9
ND- 97
NP -237
NF-233
NP-23 7
FA-233
F A -23 N
FB -2 10
FP-2 12

P F B-212 B
PB -21 
F B -2 1 Ifl
F B -21 1 B

PO-2 1 0
F 0 -2 16
FU -239
FU-2 11
RA-224
R A -226
RB-83

F. N -892
R N -220

RUL-i103
RU RH 106
SB-124
SB-US5
SC-,16
SE-7 7
S N - 113
SR-85
SR-91
SR -92
1 A- 182
TC- 991m
TE-1 231
TE-125M
TE-132
TH-223
TH-23-
TH-234A
TH -234
T L -208
U-235
U-235 n
U-235S
U-237

W-137
XE-131M
XE-133
XE-133N
XE-135
XE-138
Y -88
Y-91
Y-91 M

LLD 3.0 1 E+01
LLZ 1,I79E-0i
LLD 2 13, +C0
LL1 9.88E-01
LLD 1 .08E+00
LLI' 6, 70E-01
LLI' 9.55E-01
LLD 9.-11E-O1
LLD:9 , 2'F-01
LLD 5. 15E+00
LLD 4.97E+00
LLE'<l60E+00
LLD -' 4.I8E+00
LLD 1.72E+00
LL D1 1. 96E+02
LLD I O10E+02
LLD*1,36E+00
LL''. I35E+00
LLDIA.9SE+01
LLI 1 .86E+00
LLD 1 .86E+00
LL' 3.1E+-OO
LLD '9,15E+0'1
LLO 3 90E+04
LLt' 7.71E+04
LLI" 7.26E+03
LLDI2.27'+05
LL' I .1 E101
LL' 1,35E+01
LLD 4 14 E+00
LL' 1.5,4E+00
LL' 8.71E+02
ILD . a7E- 01
LL 1 .8E1+01
LLI 1,.31E+00
LLD 7726E+00
LLDi' 1.38E+00
LLD 1.06E+00
LLit 1 ,26E+00
LLDE&9.50E-01
LLD 1.72E+00
LL 3 95E-01
LLD 3.63E+00
LLI :-4.99E-01
LLD '5, 8 E-s1
LLI'-1.63E+02
LLI' 6.35E-01
LLD5 951E+01
L L 9 .56E+00
LLI 19. 56E+00
LLE 3,71lE+01
LLI I1.15E+00
LLD 9.59E-01
LLI' 9 5YE-01
LLII- 4.38E+00
LLI''2.IIE+00
LL)' 3.26t+00
LLD 2. 72E+01
LLI' 2.01E+00
LLL'5 1.57E+00
LLD' 6.46E-01
LLDI5.20E+00
LL' 3.92E-01
LLE 2.74E+02
LLD' 1.30E+00

' 914-5530

g Q//S2

LL D 3 .CIE+-1
L L 1, 1 79E-01
LLD2 I 3E+00
LL 1K F SEE-0i
LLK I 08E+00
LL :6 70E-01
LLI 9 55E-01
LLDK9 1E-,l
LLD 9.2E-01
LLECS.15E+00
LLt' 4.97E+00
LLi '1.60E+00
LL' 1) ,4E6 0
LLI' 1 72E+00
LLI' 1 .9-E3+02
LLD II.40E+--02
LL"1 I.36E+00
LLL"K1, 35E+00
LLD 1.98E+01
LLI' 1.86E+00
LLD 1 36E+00
LLI-:3 ,51E+00
LLI'<9.15E+0<
LL)13 90E+04
LL1' 7 .7JE+04
LLE'<7 26E103
L. Lit <2 2 7YE ± 0
L L Il IE+o5
LL11 1 .5 E+01
LL 1 35E+01
LLKO .157E+00
LLI IK5t 54E+r

LLO 3E -01
LLD 1 6 IE+--1
LLD .1 31E+00L L 1,1 . 36 1E + 30LLU'KT,26E+00
LL 1 38E+00
LLD 1 .06 E+-30
LLD' 1.26E+0,
LLI' 9 50E-C
LL 1 72E+00
LLI' S 95E-01
LL 3, -3E+00
LLID A.59E-0I

LLD 1 -3E+02
LLB It 5E-01
[LU' 5..96E7+01
LLI' 9 '6E+ t'
LLI' 9> 'SE-F0
LLl0 3 71E+01
LLI' 15+E00
LLI' 98-01
IL' 9 .iYE-01
LLD 4.3E8+00
LL 2 .14+-00
LiD 3 26E +0
LL I 1 2 72 E +0
LLD .2 01E+00
LL 'K 3.57E+00
LLD 6.46E-01
LL1K 5.20E+00
LLD 3 ,92E-C
LL'' 2.74E+02
LLD 1 .30E+ 00

12

531 1
27 -

2'i 9 *0

.300.10

3 5 19
31 '92

A2.21

84 C-?'

1277-6-

3119

103 1

10 .1

3Y1 0

1315. -1

13, 9

1 1 7i 1"

1 . 1

2 29.12

1 00
1203 .?

8'.7
-9, .2 .

l21n I

513.9

1363 06
1 21A. 9K
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PR-95 LL. 1 . 71E+00
ZR-7 LLD 3.-5E-01

TOTAL 1.98EtO2 t-5I5E00

LL 1 1 7 1E 100
LLD 5 . - !E-vi

1 , 9SE+G2 +- ,LiE 00

BTtNttF:' DEYI 'TIOP

EBAR 4*4*4 MEV/DISINTEGRATION
IAXIMUM FERMISS(DLE ACTIVITY - 1.31E-09 UC/LI
TOTAL MEASURED ACTIVQlY - 19E+02 (+-5.<VE+00)
% TECH. SFEC. * ** 4 ( -i

ERROR QUOTAT ION AT 1,96 SIGMA
LLr' CONFIDENCE LEVEL AT 85. OX

PEAKS NOT

--? 9461-693D
tryyT 2 I to-f

USED IN ANALYSIS

CENTROID ENERGY IETI AREA
CHANNEL KEk COUNTS

1126.30
1 133. 50
1603 .59
2918. 36

562.78
568.88

-801.39
1458>72

229
499

206
33>

E:ROik GfMMAS/SEC

26
19
12
33

.3

.1

.1

4

.9SE 01
69E+01

. 39E+t00

PEAKS ELIMINATED BY BACKGROUND SUBTF:ALTION

CENTRO IL' ENERGY NET
CHANNEL KEV COU

2921.73 1460.43

ARE
NT S

ERROM G.A NMhA S/SEC

113, 19.2 1 .523+01

BEST AVAILABLE COPY
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ACID DIGESTION ANALYSIS RESULTS
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9 :3 I a s :~ ~; {J

ACID DIGESTION RESULTS

Spike of Check
Sample Standard

Lab ID:

Acid DigestionJOl-07-92)_

Aluminum

Barium

Cadmium

Chromium-

Iron

Lead

Magnesium _

Manganese

Silver

--r----

Zind

kj

R939

Complete

116

97.75

96.051%

101.3

103.5

102.6

102.8.

97.8

37.2

148.8

97.75

R940

Complete

% 9.97E+1

% <1.30E+1

<4.00E+0

<8.00E+0

<8.70E+1

<8.00E+1

<5.10E+1

<3.002+0-

<8.00E+0

1.12E+3

<4 00E+0

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

n943

Complete

1.04E+5

<6.50E+1

8.10E+1

3.532+3

6.30E +2

<4.00E+2

<2.55E+2

ug/L <1.50E+1

ug/L <4.00E+1

ug/L _ 3.70E+6 -

uq/L <2.00E+1

ug/L

ug/L

uQ/L

ug/L

ugiL

ug/L

ug/L

ug/L

ug/L

ug/L

uo/L

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

Compate -- _

- - -_133 %

102 %

93 %

101 %

103 %

__95.9 %

101 %

96.5 %

113 %

180%

96 %

1 1)

Tank:
Sample No.:

Customer ID:

1o3AP
R943

3AP891-8

Check
Standard Blank Sample

Duplicate
Sample

A
I- C~

~~0
- I

K) 0
* -c
~toI
< ~N)

U,

IC

I I I.



AC- -\ 025v
Addefldu$ 12Ry

0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R943 3AP891-8
Analysis: Sample Prep:
ACID DIGESTION ACID DIGESTION

Instrument:
METTLER BAL SNF04495

Procedure/Rev:
LA-505-158/A-2

Technologist: Date:
L. MORRISON 01-07-92
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA L. OTTMAR

Description Lab ID Description Lab ID
I INITIAL LMCS CHECK STO R939-8505 11
2 REAGENT BLANK R940-8605 12
3 SAMPLE 3AP891 -8 R943-8705 13
4 FINAL LMCS CHECK STD R946-8505 14
5 15
6 16
7 1

9
1018

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

LMCSCHECK STD ICP1-1B48AA/50 mL ICP2-2B48AB/50 mLICP3-3B48AB/50 mL N/A

A-6000-881 (03/92)
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ACID DIGESTION ANALYSIS

(O- -

1-7-I IHL - - ,

L-f lu -- ---- --

0 ' ie~ 44TQ.81,fl'm

T7- 3 -Z.*k

IlC kL:I tUL

r CIICS-L

Qog
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WC-SD--m-l-025
AddenduM 12 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTCAL BATCH
Lab Segment Serial No.: Customer ID:
R943 3AP891-8
Analysis: Sample Prep:
INDUCTIVELY COUPLED PLASMA ACID DIGESTION

Instrument: Procedure/Rev:
WB39939 LA-05-151/B-0
Technologist: Date:
T. FRAZIER 01-23-92
Starting Time: Temperature:
11:20 NA
Ending Time: Chemist:
14:26 L. OTTMAR

-[ 7Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R939-8550 11
2 REAGENT BLANK R940-8650 12
3 SAMPLE 3AP891 -8 R943-8750 13
4 FINAL LMCS CHECK STD R946-8550 14
5 15
6 16
7 17
8 18
9 19

10 20

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

LMCS CHECK STD ICP1-1848AA/10 m ICP2-2B48AB/10 ml ICP3-3848AB/10 ml NA

A-6000-881 (03/92)
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WHC-SD-WM-DP-025

IC? ANALYS AddelnduI12I Rev 0
ICP NALYD - D MGESTION

...... ..

L.0 122A

-.D p 0
A1., i OL vrc

tc E

-* .- 3 - -

-

ALA)

BR7e~ MiA

~ /. 1 La/.

a-2 AW-fe

- 51 7

/-MA

bicsrc6 4-~s 5 .I --

Lj r~s . 1~n t1.i".t4 - Zn TIf?
Fe srmr . S. sir le r t.'9,.' a

C, so .r. r.* r Ia. Cr S.. I.r

kQ.Z-CMC& I~Nr INa 1T, i is5t 9.1-

-fltc Sm I. rI~. . e 9s9o,, M5.,,

P.. J.or.C LII iOZ.bn ~ £4.A, .m ,3.5 . l . .7. -' s ?
Fb 5.13 rl aab

ri 'I*, 97.?
'11.'E i2-7. As I .15FA-g. ) ,

q 9aIS,)/Jf

Se <t.o , /J
&.- <I.206 ,/

Co <t o' /,t
-- 1.J 3/

0S OF .A

Al (2-0490&J - .0Ucs--,/
Zn/<.0W) 42.a ,/

Fe r,..,.x-) 4.2?oCZa..1.

Crtl.oflEXV)' 3. sT3 ,t/D
8,-<.3 e.r) tc.so a n. 4 1

f.a s yr). <Z.rVEaN.
t.- e~> 3.7o e4. /.4

fictcrh= <'to s,.1 /.
eb (4.O6,1 C<tos fk ) (.- 5 0 r oI

rf l,7(.0.otr) - r

g 9sf -rMo
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J C-So-'AM-DP-025

ICP ANALNf d- ACID DIGESTION

.0. S l~o - -M a

R PiA.-850 023A 0 3 - 91 A~

ICP LA-5O5- 5I RFVFrY 14Vt

7 *D

it STD Dioested STD
4

M4 a J&A#at

Id $TD CCV R LOR 1CS

- 7L( c?-

- .- 2 6

~Ic Lolls,. 44 ?Q4 l fte.,9 s
e i. c, - ,v,, F.

2.954/ to e. u
'"- c - - 4.*

t ~ ~ ~ ~ ~ ~ ~ ~ ~ e )"1iC 'L7,f Ce. ~ kair it;.
M. 1.3a . o *ioF.A

5  4'. p 9m*0t.Pb*Sa jO ?S, o'he. P6 5 2

Cd LS4.s. S ,20 4 1. ). Z

-
1 7 ~i . flc ,, 3
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WHC-SD-WM-DP-025
rrCd Lnts Statisfi[s 1:20 Af anuary 23. 1??^ Addendum 12 Rev 0
sk nae : L 511
sPle 1i t : I.0000 Solutin olni#
-Fak Intarations : 3 Off-Peak Intnoratins: 1

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

ajyt nnel Nean olses S.D. xpulses U1.D.. Iptlses

6
7

10
11
12

14

15
16
17
18
19
20

-21

22

24
25

26

27

28

21
30

31
32

33
34

36
d 37

38
3?
40
42
43
44
45

/;I 2-

SIGNATURE ABOVE REPRESENTS CHEMICAL
TECHNOLOGIST/CHEMIST THAT COMPLETED
THE ANALYSIS RUN ON PAGES 139 TO 198

duatity 1: SSI STD IBAC Identity 2: Direct 11:20 AN January 23, 0972

ask oaw : ALL SIN
lip]@ Iiht : 1.000 Solutio0 VoI 1.00

n-PeW 'teirations : 3 Off-Peak Integrations : I

7T Sr i Ta

-0.033
245.106
-0.080
-0.010
.535

21.186
0.067
0,059
0.583

110.5388
20. 97
96.847
41.277
20.475
-0.005
-0.06?
15.029
56. 78?
12.109
0.332
0.073

-0.362
163.222

0.181
0.128
22.344
-0.000
16.044
0.006
0.410
1.082
0.015

-0.114
228.240

24.324
0.838

48.352
0.884
0.018

-0.006
-0.072

0.005
.532

0.023
0.005
0.010
0.235
0.007
0.011
0.051
0.733
0.107
0.439
0.237
0.162
0.001
0.003
0.142
0.366
0.07?
0.076
0.005
0.003
1.066
0.004
0.00?
0.157
0.011
0.047
0.007
0.002
0.009
0.013
0.004
1.784
0.1 0
0.012
0.318
0.011
0.003
0.001
0.005

Sn Si Al
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(p9bj
-34. 4

2.359
6.724

778,140
72.376

9,301

Fe
(ppb)
4906.087

46.333
0.944

S
(pph)

40. 244
10.149
25.220

N Ti
(ppM)

-5.556

0.513
R. D. 9.239

II
I ppM)

ean -18.995

.f. 31.19
LSD. 49042

7977.465
61.668
0.623

Zn

9 82 6. 821
65. 4 5

0.666

Ca

?585.664
61.838
0.645

ppb)
5000.962

3q.336
0.687

Ed
(ppi)
9592.813

74,968
0.782

rrecled Couts StatisticS
anlase : ALL_Sl

-62.488
24.254
38.814

cu
(opb)
4853.330

24.756
0.510

Cr
lppb)
5064.381

33.072
0.653

As
(ppb)
-11.410

14.1298
124.438

(ppb)
483?. 135

35.78B
0.740

(;Pb)
-1 .945

2.876
18.038

Li

9861.106
44.668
0.453

Nd
Ippb)
-28.624

34. 502
175.905

Na
(pph)
7843.647

29.333
0.2980

(ppb)
5265.4?4

75.465
1.433

(ppi)
-21.739
20.299

3132.092

Co
(ppb)
9746.507

56.064
0.575

Ce
(ppb)

25.637
13.362
52.120

no
(ppb)

-0.211
2.289

1085.242

Nn
(ppb)
4851.103

31.954
0.659

f pp D)
5001.279

55.362
1.107

Ni
(pobi
4995.58?

39. 542
0.787

So
(ppb)

-2032.575
10.317
0.912

Se
Ippb)

216.929
11,437

5.272

Sb
(ppb)
4835.758

102.157
2.113

Ippb)
-34 .759

4.714
13.736

La
ippb)

-5.433
4.075

75.007

?a
(ppb)
9953.229

65.012
0.653

Aq

314.408
2.948
0.761

V
(ppb)

0.234
2.234

954.825

(90)
-180.284

4 57
2.528

27.062

p
(ppb)
1183.705

28.030
2.36

Pb
(ppb)

35.617
24.049
67.522

(ppb)
0.311
0.187

59.996

WHC-SD-WM-DP-025
Addendum 12 Rev 0

11:22 AM January 23. 1932

ample liOoht : 1.0000 Solution Volume : 1.00
n-Peak Inteqrations : 3 Off-Peak Intearations : I

nalyte Channel Mean [pulses

-0.140
0.014
4.796

-0.039
1.553

-0.080
0.014
1.176

-0.001
0.111
0.095

-0.015
-0.015

S.D. Ipolses UR.S.9. Kpulses

0.008
0.011
0.025
0,034
0.014
0.018
0.006
0.039
0.007
0.013
0.003
0.001
0.011
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WHC-SD-WM-DP-p25
Addendum 12 Rev 016

17
* 8

la19
420

21
22

S25
26
27
28

30
31
32
33
34
35
36
37
38

40
42

fl 43
44
45

ienhx SSI STD 2848A Identity 2: Direct
;Wnase :ALL SIN
Aple Iciaht : 1.0000 Solution Volume 1.00

a-?lk Interations : 3 Off-Peak lntlurations : I

7r
(Ppb)
-84. 252

3.437
4.079

(pb) 8
-21.649
10.026
46.312

Fe
pyb)
-5.012

4.341
86.612

S
(ppb)

-17.668
8.821

Sr
(pyb)

-0.416
0.430

103.478

In
(ppb)l
-36.475

3.259

[a

37.525
0.42?
1.086

MI
(pob)

-2.776
0.380

Ii
(pph)
5044.073

26. 000
0.585

Co

(ppb)
6.345
0.670

10.557

Cr
(pW1)

-6.278
2.847

45.380

As
(ppb)

90.726
3.942

11:23 AR January 23, I2

Ia
(ppb)
-34.443

21.728
63.083

Li
Ippb I

-2.640
0.118
4.441

5155.?84
46. 45
0.901

Mi.
(ppbl

-31.949
9.469

Hg
(ppm)
I173. 913
913.820

77.844

Co
(pp) I

-1.180
2.681

227.172

Ce
(pyb)
4972.773

34.203
0.688

Ne
ppbl

3.586
0.967

-0-,Oii
1.251

7U,68
0.005
0.52

-0.006
I1. ?2
1.822
1.763

-0.419
0.018
0.005
0.011
0.080
0.076
0.018

-0.053
16.041
2.672

-0.136
-0.045
0.005

-0.064
0.000

-0.018
0.057

-0.005
-0.055

0010
0.006
0.196
0.013
0.003

0.103
0.012
0.007
0.014
0.003
0.008
0.002
0.003
0.015
0.003
0.006
0.030
0.015
0.009
0.038
0.009
0.020
0.003
0.013
0.005
0.002
0.004

Sn

(ppb)
-17.155

4.159
24.243

Ni
(ppb)

-3.336
2.316

69.427

S.
(ppb)
5196.930

19377
0.373

S?
(ppb)

12.009
18.911

Si

(pp)
-70.618

3.810
5.376

La
(pub)
5112.874

24.78 B
0.485

Ba
(ppb)
-27.548

0.828
3.006

Ag
(ppi)
5127.584

?.491

Al
(ppb)
283.580

16.264
5.735

(ppb)
5080.546

12. 758
0.258

(ppI)
53.187
17.454
32.811

Pb
(pp)
4847.065

26.679
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2.S.D. 49.723 1.674 4.N5 27.634 26.?56 157.490 0.A95 0.550 - WHC-SD-WM-DP-025
Addendum 12 Rev 0

ii Cd 3 I n S. V 1
(pp(b) ipb) (Ppb) (pob) (;ppb (pb) (ppb)

-8.446 6.079 2.923 -194.430 -0.431 -1M1,575 27.101 0.435
2. 1.281 1.00 1.715 121.293 0.253 73.456 3.184 0.285

2.3. 15.163 646.354 57.478 65.767 40.060 51.895 11.749 65,462

Oppbl
a 38.209
C. 30.653
R.S.D. 90.225

rrerted Counts Statistics 11:24 AM Jintacy 23, 1992
s nae : ALSIN
#pIP MuNt : 1,0000 Solution Volue : 1.00
-Peak Integrations : 3 Off-Peak Interations :

alyte Channel MeAn [pulses S.D. Ipulses .R.S.). Ipulses

22.566 0.035
2 0.011 0.003
3 -1.801 0.034
5 15.52 0.046
6 26,580 0.035
7 0.099 0,021
8 12.390 0.011
? 11.72? 0.024
0 30,832 0.129

11 0.070 0.006
12 0.062 0.002
11 -0.020 0.002
15 -0.069 0.005
16 0.255 0.028
17 -0.008 0.001

Yo 18 -0,149 0.004
19 0.022 0.007
20 0.143 0.001
21 0.013 0.005
22 -0.117 0.058
24 0,021 0.001
25 -0.096 0.005
26 -0.014 0.002
27 1.508 0.010
28 4.544 0.008
29 0.010 0.001
30 3.04 0.018
SI 0.072 0.004
32 31.232 0.104
33 1.458 0.021
34 -0.053 0.020
35 -0.087 0.002
36 35.965 0.051
37 -0.268 0.042
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38 0.048 0.008
3? -0.053 0.006
40 0.012 0.005
42 0.H45 0.015
43 14.023 0.023
44 52.314 0.077
45 0.622 0.002

runtity 1: 3T3 SI) 3848AD Ilenity 2: Direct
,sk ne : ALLSIM
'pie veiht : I.0000 Solution Volue

-Peak Inteprations : 3

ANC-sDy-O? 12-025
-AddendUm 12 Rev 0

11:25 AM January 2, 19?2

1.00
Off-Peak Integrations : I

Zr Sr
tppb) (gob)

Ag 10313.776 -0.564
.8. 16.134 0.127
8.5.. 0.156 22.961

(pph)
a 43573.456
3> 382.756

'S. 0.419

Fr

(ppb)
an ~0.436
I. -' 2.288
A.S. 524.363

S
4 ppb)

an 5223.611
D. 9.25?

R. .. 0,177

a 4876.469

D. 6.971
C.S.D. 0.143

TI
(Pil

an 4801.375
I. 16.240
R.S.D. 0.338

Zn
(ppb)
-40.166

0.558
1.388

Ca

(ppb)
-25. 591

0.166
0.648

(ppb)
-2.722
0.127
4.330

C d

-8.305
1.766
2.266

Ii
(pib)

-1864.865

35.736
1.916

t I
IppI)

-1.469
0.536

36.472

Cr
(ppb) -

1.814
2.175

119.877

As
(ppb)
5022.719

23.159
0.461

ippI)

11.534
1.656

14.356

Ii
(ppbl
?910. 061

27.377
0.296

U

(ppk)

-3.157
0.156
4.928

Rd

Ipph)

-151.429
26.018
17.182

Na
(pph I

-34.630
2.474
7.144

(ppb)
-146.163

36.917
25. 258

Ho
(pp.)

1633326.087
2297.776

0.141

Co
(ppb)l
-14. 007
1 165
8.314

te

-120.44?
2.827
2.347

Mo
I goIppI)

7981 .434
32.78?
0.334

(ppb )
0.55'
0.506

71.300

Sn
(ppbI

25.182
4.946

19.643

Ni
(pph)

74.392
6.720
9.033

St
I pp)
-341.387

13.429
3.93 4

St
(pp8)
4403.630

60.572
1.376

Sb
(ppb)
207.776
83.473
40. 175

Si

Ippb)
8090.681

7.270
0.090

La
(ppb)

-19.017
4.706

24.744

Sa
(ppb)

-2.826
0.106
3.73B

Al
(ppk)

13.782
8.9 27

64.772

V
(p91)

9730.?40
15.850
0.163

Al
(ppb)
4750.379

10.073
0.212

E i

(pob)
-5.739
0.228
3.845

IppI)

10385.091
68.309
0,658

Pb

(ppb)
-149.113

3.770
2.528

It
(pil)

?760.877
14.332
0.147

rrected Counts Statistics 11:27 A8 January 23. 89?2
sk na : ALLSig
EpIC t : 1,0000 Solution Vole : 1.00
-Peak *. ratios : 3 Off-Peak Interations :
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ilyte Ihml ani rises S.). I95e5l.s .. I. ISI - Addc dum R

0.09? 0.00?
£ 0.011 0.006
3 -0.378 0.031
5 0.008 0.005
6 1.56? 01015
7 0.072 0.017
8 1.332 0.007
? 2.86 0.061

10 0.079 0.010
11 11.348 0.033
12 4.262 0.013
14 -0.01B 0.005
15 4.263 0.010
16 4.104 0.034
17 -0.005 0.000
18 -0.072 0.012
19 3.030 0.054
20 5.770 0.020
21 2.449 0.00?
22 -0.018 0.068
24 0.010 0.011
25 -0.073 0.010
26 16.195 0.042
2? 0.015 0.003
28 0.023 0.003
29 4.658 0.020
30 0.806 0.016
31 1.646 0.011
32 3.115 0.009
33 0.371 0.009
34 3.149 0.005
35 0.556 0.012
36 7.221 0.031
37 23.723 0.157
38 4.666 0.048
39 1.631 0.003
40 9.873 0.032

b 42 0.173 0.003
43 1.457 0.007
44 5.168 0.022
45 0.0?1 0.010

trtity 1: ICY Identity 2: ICY 11:27 AM Januiry 23. 1??2
ask ne : ALLSIN
liple Ieight : 1.0000 Solhtion Volu : 1.00
I-Peak lterationS : 3 Off-Peik Inteqrations : I

Zr Sr i Ti Ha Sn Si Al
(Ppb) (ppb (ppb) ppb) (ppm) Ippb) (ppb) 1pp)

en -16.478 -0.537 -395.525 -4.889 2173.913 08.605 799.014 ?10.973
.J 4.255 0.229 32.670 2.676 945.340 3.901 4.620 25.180

25.823 42.647 8.265 58.830 43.50? 20.740 0.578 2.764
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WHC-SD-WM-IP-025
Addendum 12 Rev 0

d*44 ty 1: IC? ldEnlity 2: ICI 11:29 AN Januiry 23, 1992
Ask am : All SIN
aip"T Veight : 1.0000 Solution Volute 1.00

0-' Intporations : 3 Off-Peak lateqrations : I

Ii
(ppb)
-25.135
31.789

126.473

Es
(ppb)

-3.403
0,938
27.564

Cr
(ppb)

-6.836
2,305

33.721

As
(pph)
-24.942
11.706
46.931

I
pph)

Ta
(ppb

-8.716
7.873

90.322

Li
(ophl

-3.632
0.269
7.418

Nd
(ppb)
-67.171

24.181
35.?9 

Na
(pph
-49.267

3,777
7.670

Ip
(ppb)

10.010 -107.877

Ha
(ppm)
1239.130

524. 536
47.173

Eo
Ippb)

-1.416
4.559

321.906

C?
(ppb)
-102.542

21. 222
20.676

Mo
(Ppb)

-1.266
2.854

225.466

ph

Sn
(ppb)

-3.541
3.882

109.612

Ni
(ppb)

-0.872
0.238

27.350

So
(pph)
-144.831

11.275
7.785

St
(ppb)

20.859
16.497
79.091

Sb
(ppb)

-0.445 -115.478

-0.009

0.070
0,027

-0.30
-0.011

0.012
0.022
0.003

-0.009
0.04a
0.002
-0.050
-0.110
-0,002
-0.109
-0.064
0.041

-0.051
0.002

-0.023
0.021

-0.008
-0.058

0,00A
1'054
0.008
0.204

0.004
0.005
0.007

0.001
0.00?
0.006

0.009
0.006
0,008
0.00 B
0.006

0.033
0.033
0.006

0.004
0.005

0.003
0.002
0.004

Ir

-Il 7,M1
1.05B
5.924

(Ppb)
-65.006
29.328
45,116

Fe
(ppb)

-5.774
2.144

37.121

S
(ppb)

1.832
7.698

419.55

Ti
(ppb)

-4.1788

Sr
(ppb)

-I .060
0.168

15.810

In
toh)
-42.93

0.646
1.502

Ca
Ippb)
-33,699

0.004
0.013

No
Ippb)

-4.602
0.127
2.749

Cd

(Ppb)
0.280

Si

(pph)
21.179
41.722

191.565

La
(pph)

-5.433
0.000
0.000

Oh
(ppk)

-2.643
0.220
8.321

Al
(ppb)

-4.117
2.548

61.877

V
(pp I

2.318

Al
(ppi)
-27.001

4.557
16.876

Ef
(Ppb)

-3.013
0.263
8.722

(ppb)
11.573
32.777

283.215

Pb
Dp )

4.829
15.080

312.292

It
Ippb)

-0.124
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. 0.746 1.400 6.463 36.917 0.410 25.478 1.749 0.215
15.517 W.540 64.572 34.215 93.795 I$.396 75.123 22. 16? WHC-SD-WM-DP-025

Addendum 12 Rev 0
81

(ppbl
:an 14.769

24.676
R.3.D. 167.231

rrpctpd Counts Statistics 11:31 AN January 23, 8992
s name : ALSIN
,ple Weight : 1.0000 Solution Voluar : 1.00
-Peak Integrations : 3 Off-Peak Inteorations : I

alyte Channel Mean Kpulses S.D. Ipolses ZR.S.D. Kpulses

1 0.021 0.002
2 0.110 0.002
3 -0.135 0.008
5 -0.040 0.008
6 2.016 0.022
7 6.016 0.039
8 0.546 0.004
? 607.534 0.414

1 10 0.044 0.017
11 0.263 0.013
12 0.060 0.003
14 -0.025 0.008
15 -0.013 0.016
16 -0.056 0.012
17 -0.042 0.000
8 0.055 0.004

1? 304.617 0.932
20 1134.050 3.44?
21 0.016 0.013
22 3.623 0.076

24 0.015 0.006
25 -8.518 0.004
26 0.030 0.005
27 0.018 0.001
28 2.215 0.028
27 936.602 3.533
30 0.100 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
31 -0.046 0.00?
40 1.696 0.00?
42 -0.007 0.010
43 0.027 0.003
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3

6
7

18

19
20

12
14
15

16
17
18

20
21
22
24
25
26
27
22

30
31

33
34
35

- 36

38

39
40
42

- 43

44
45

-0.4!
-_.41
2.029
6.04?
0.551

698.693

0.036
11.631
2.597

2.017
4.083

-0.041
0.058

306.086
1140.154

1.275
3.572
0.017
-8,567
8.390
0.012
2.251

938,508

0.131
0.107
0.010
-0,004
3.227

0,44
-0.076

24.31?
-0.470
-0.060

6,748
-9.O12
0,763
2.737

-0.063

lentity 1: ICSA-l Identity 2: MSAI
,sk nme : ALL SIN

WHC-SD-M- OP-025
Addendum 12 Rev 0

0.013
0.064
0.017

0.026
0.083
0.016
0.012
0.019
0.012
0.002
0.001
2.360
5.671
0.027
0.079
0.011
0.007
0.057
0.003
0.021
4.562
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

11:34 AN January 23. IM9

aple Weight : 1.0000 Solution V0mt : 1.00
-Peat Integrations : 3 Off-Peak Integrations : I

Zr
fppb)
-10.782

2.944
26.802

27. 502
37. 393

135.766

Sr

3.650
0.22 2
6.075

ippb)
971. 99 7

7.427
0.749

Ii
I pph)
-133.703

17.283
12.726

Ca -
(pib)
494.146

3.618
0.732

Ia
(ppbl

-35. 93 2

8.292
23. 078

-2.240
1.189

53.074

H
(ppa)

32217.3?1
868.478

2.696

Co -
lppb)

477.771
4.506
0.905

Sn

(ppb)
1427.845

15.157
1.060

Ni

(ppb)
988.27!

2.864
0.290

Si

(Ppp)
293.571

11.430
4.038

La
(ppb)
-153.494

8.483
5.527

Al
(p711

252608.921
1806.295

0.715

Eu
(vpb)

7.565
0.470
6.219
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21 0.012 0.001
23 0.015 0.002
2? 0361 0.)24
30 0.000 0.008
SI 0.051 0.009
32 0.006 0.00?
33 -0.045 0.021
34 -.105 0.002
35 0.03 0.011
36 -0.063 0.005

37 -0.112 0.018

36 0.037 0.020
39 -4.067 0.005
40 0.002 0.005
42 0.003 0.007
43 0.015 0.002
44 -0.011 0.001
45 -0.078 0.004

In1: IXX Identity 2: Rinse 11:36 AM January 23, 1972
sk niie ALL SIM
tpireiuht : 1.0000 Solution Volute 1.00

-eak IbeqrAtifs : 3 Off-Peak Integrations : I

Zr

* (ppbl

in -12.356
1.608

.$ 13015

(poll

in 2.853

L 34.458

4.33. 1207.749

Fe

C' (pol)
n 0.872
3. 2.780

318.740

(ppt)
n -5.588

0. 2.436

LLE 43.591

Ti

(ppol
in -2.710
3. 0.695
0.,3. 25.A58

Sr

(spp I
-0.845
0.199

23.490

(polO

-41 .862
0.497
1.187

Ca

(ppb)
-21_347

4.920

23.047

(ppb)
8.181
5.181
63.330

Ed

(ppb)
-3.011
0.764
25.387

li

(ppb)
-18.153

42.360
233.351

C
(ppo)

-3.358
0.938

26.366

Er
(ppb)

-5.022
3.357

66.842

As
(ppb)
-12,902

10.558
81.832

(ppi)
9,214
4.004

43.452

Ta
(ppbl
-12.969

7.838
60.439

Li
Ippb)

-2.003
0.353

17.614

Nd
ppb)
-50.480

2?.011
57. 469

Na
(ppb)
-43.298

4.66
10.78?

(ppb)
-204.570

31.005
15. 156

WHC-SD-WM-OP-025
Addendum 12 Rev 0

He

(ppm)
956.522
768.902
80.38 5

Co
(ppb)

3.620
1.518
41.?29

Ce
(ppb)
-81.807

19.860
24.276

RD
I ppb)

-0.211
2.728

1293.3 70

Rn
(ppb)
-0.387

0.50,
129.860

Sn

(pp31
2.990

0.625
20.888

Ni

(ppb)
-3.256
2.523

77.4?5

SK
(ppb)
-?2.217

21,127

22. 912

Se

(ppb)
34.023

5?. 532
174.975

Sb

(ppb)
-23.897

36. 171
151.3 54

Si
(ppb)

-6.600
1.374

20.817

La

4.076
2.353

57.728

?a
(ppb)

-1.362
0.497

36.651

A'

(ppb)
-2.528

0.734
27.021

-2.314
1.061

45.872

ppit)

151

Al
(ppb)
-13.016

4.S81
35.966

b
(ppb)

-1.452
0.392

26.987

P
(ppb)

9.261
6.936

74.8?0

Pb
(ppb)

13.281
20. 410

153.680

Ie
(ppb)
-0,560

0.108
19.246



-121.139 WHC-SD--WM-DP-025
21 .62 Addendum 12 Rev 0

rrected ounts Statistir 11:38 AM January 23. 1992
J nne : ALLSIM
iphlj it : 1.0000 Solution Volue: 1.00
-Pek Intqrhioms : 3 Off-Peak Intugritions : I

3te Channel Mean 1plses S.D. Ipulses %R.S.D. Kpaolse

1 0.000 0.007
2 -0.015 0.007
3 -0.076 0.018
5 -0.016 0.014
6 1.540 0.011
7 -0.015 0.006
8 0.092 0.002
? 0.264 0.027

10 -0.019 0.02?
11 0.504 0.011
12 0.247 0.005
14 -0.023 0.008
15 0.400 0.008
16 0.282 0.012

- 17 -0.005 0.002
18 -0.095 0.00?
0? 0.014 0.005
20 0.192 0.002
21 0.036 0,007

r; 22 -0.070 0,078
24 -0.005 0.013
25 -0.0"1 0.011
26 -0025 0.006
27 0.015 0.002
78 0.000 0.007
2? 0,011 0.002
30 0.012 0.011
31 0.02? 0.013
32 0.011 0.002
J3 -0.034 0.009
34 -0.061 0.005
35 -0.005 0.004
36 -0.127 0.004
J 0.155 0.041
38 0.007 0.011
37 -0.066 0.00?
40 0.296 0.000
42 0.011 0.011
43 0.168 0.007
44 0.045 0.002
45 -0.044 0.006

- 152



stity 1: CR-I
;P ue : 5)L5

;aPls 1i12 t : 1.0000 SOO i
-P-ak oiorations :

Zr

:jfl -19.836
.5. 3.216
4.9.! 16.215

I pp

I ppb)

-48.162
.0. 41.524
0.5.0. 96.279

Fe

p pb I

Opt)

R L -2.070
.9. 1.6177
0.5.4 81.046

IppI)
ar' -22.943
I. '.862
US.I. 34.26?

Ti
S(ppb)

a -7.227
.1/ 0.583
1.5.9 7.099

(ppM)
113.219

9. 42.382
R.h. 37.439

11:38 AM 'Inuary 23. 1792

2OD I ? :

A d d -U m , p-025
' dedC-SO 12 ev 0

1.00
3 1f-?ak Iteirations :

Sr
(ppb)
-1.610

0.274
17.117

in

(ppb)
-17.474
0.932

1.,770(ppb)

?.482
1.719

18.131

Ii

-57.601
19.744
32.M2

Ca
(pob)

41.547
1.206
2.903

tr
(ppb)

18.580
2.969

25.643

As
(ppb)

2.594
13.599

525.908

(Ppb)
3.248
2.089

61.310

Ta
(Ppb)
-20.198

8.938
44.25!

Li
(ppb}l

-3.462
0.791

22.845

lid
(ppb)
-130.215

34.977
26.861

Na
(pobi

-61.431
7.?53

12.946

(ppb)
-198.520

51.3R7
25.04

Hg
(ppm)
282.609
697.348
246.754

Co
fpp)

96.788
1.844
1.90

Ce
(ppb)
-193.021

36.466
18.892

Mo
(ppbl

1.582
0.731

46. 187

MD
(ppb)

29.118
0.000
0.001

Sn

-9.731
1.436

82.747

Ni
(ppb)

80. 909
2.750
3.390

So
(ppb)
-117.570

33.208
18.697

Se
(opb)

62.277
22.129
35.531

Sb
(ppb)

10.39!
58.982

320.703

Si

-17.579
1.374
7.017

La
(ppb)

-5.433
7.058

127.916

pa

(ppi)
-. 477

0.392
11.279

Aq
(ppb)

11.346
1.456

12.833

(ppb)
103.996

4,930
4.740

Al
Pot!
-". 127

91.280
11,2B58

Enq
(ppb)

-2.406
0.556

23.092

p
(ppb

32.380
10. 594
32. 719

Pb
(Ppb)

-1.812
7.319

404.033

?
(ppb)

9.887
0.285
2.882

rrected Counts Statistics 11:40 AN January 23, 9992
,sk -aue : ALLSIM
;iple Vi4Iht : .0000 Solution VaiUn, 1.00
-feat Inteurations : 3 0ff-Peat winrations

alyte Charnel Mean Spulses S.D. [pulses R.S.D, pulsel

- 0.014 0.005
2 0.007 0.006
3 -0.168 0.013
5 0.017 0.011 .
6 1.544 0.005
7 -0.008 0.014
8 0.711 0.012

'53



1.472 0.004
15 0.025 0.028
II 5.m 4.3

I? 2.858 9.005

14 -0.012 0.003
15 2,A?2 0.027
16 1.9?87 0.036
17 -0.002 0.001
18 -0.079 0.006

9 1 .478 0.021
20 2.978 0.022
21 1.235 0.005
22 0.149 0.042
24 0.033 0.008
25 -0.035 0.005
26 8.081 0.051
27 0.016 0.002
28 0.02? 0.004

2? 2.278 0.017
30 0.381 0.012

31 0.950 0.016
32 1.512 0.022
33 0.137 0.013
34 1.517 0.009
35 0.268 0.014
36 3.526 0.031
37 11.575 0.020
38 2.345 0.027
3? 0.786 0.006
40 4.895 0.026

0.087 0.010
43 0.721 0.004

44 2.545 0.015

45 -0.019 0.007

Ir--------------------------------------------------

entity 1: CCV-1 Identity 2: Ice
;Mae ; ALLSIN

- Sf--A- OP-02 5
Addendum 12 Rev

11:40 AM January 23, 1992

m@ie eight : 1.0000 Solutios Volume : 1.00

,-e l integrations : 3 Off-Peak ltegrations : I

Zr

-13.730
2.350

17.115

1
(p .)

12.567
3.776

316.663

Ff e
(ppb)
483.026

6.975

Sr
(ppb)

-0.725
0.243

33.487

In -
Ippb)

457.360
2.64?
0.57?

53.217
3.717

Ii
(ppb)
-153. 951

18.744

12.175

Cu -
(ppb)l
485.017

1.191

0.246

Cr.._
(pp0b)
500.565

2.148

Ta
ppt

1.064
6.751

634.295

Li
(pob)

-2.342
0.327

13.76

id
(ppb)

-35.501
18,712

He
(pp.1

565.217
298. 86 4

52.876

Co
(ppb)
496.296

6.274
1.264

Ce
(ppb)
-87,142

23.713

So
ppb
-0.000

3.341
88086272.56?

NL
(ppb)
487.511

8.618
1,768

Sm
(ppb)
-157.736
14.90

Si
liph)

387.388
7.649
1.764

La
(ppb)

6.792
4.075

59.795

(ppb)
490.924

3.087

Al

(ppb)
414.985

1.573
0.379

(ppbl

-1.366
0.406

27.737

P
(ppb)

34.672
14.438

-1541
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32 0.001 0.307
- 2 -0.065 0.007

34 -0.119 0.003
35 -. 003 0.006
36 -0.117 0.006
37 -0.381 0.030
3 0.017 0.012
37 -o.059 0.004
40 0.010 0.008
42 0.08 0.014
43 0.021 0.004
44 -0.006 0.001
45 -0.066 0.003

entity 1: CCI Identity 2: 1CI 11:43 AM linuiry 23, 1992
sk name : ALL SIN
iple Veight : 1.0000 Solution Volume 1.00
-Peat Intelrations : 3

Zr
- pph)

-4.035
3.302

L8 . 23.528

lpph)
$10 -29,169

?.272
31.787

(ppbj
-5.5 56

4.729
k,.S.. 85.116

S
(ppb

D 20.295

T i
opp I

i -5.872
1 0.817
R.S.D 11.710

WHC-SD-WM-DP-025
Addendum 12 Rev 0

Off-Peal Inteqratios : I

Sr
(ppM

-0.912
0.184

20. 217

In
(ppb)
-43.796

0.314
0,716

Ca

(ppb)
-32.902

0.077
0.295

No

-3.798
0.127
3.331

Cd
(9pb)

-0.46?
1.257

272.417

Ii
I pp) I
-41.871

l?.320
46.120

Cu
lppb)

-5.647
0.815

14,435

Cr
(ppb)
-10.324

1.107
10.726

As
(ppb)
-39.133

5.214
13.323

ppb)

5.237
2.288

43.685

Ta
(ppb)

-5.314
9.043

170.166

Li
(pub)

-2.44
0.924

37.807

Nd
(ppb)
-79.761

7,472
7.367

No
(ppb)
-48.236
11.354
23.53

(ppub
-654.21?

24.168
15.671

III
(ppl)
1217.3?1

680.890
55.930

Co
Ipph)

2.?12
2.063

70.838

Ce
lppb)
-103.184

1.541
17. 917

No
(Ppb)

-1.689
2.813

166.656

(ppb)
0.350
0.7B0

217.957

Sn
ppb)
-11.489

3. 615
34.648

Hi
(p ph)

5.248
3.175

60.502

SI
(ppb)
-623.984

35. 280
29.4 55

Sc

-11.317
19.097

168.654

Sb
lppb)

3.682
75. 83 3

2059 .6 7 5

Si
(ppb)

-1.100
3.867

351.568

La
(ppb)

6.792
7.0859

103.915

(ppb)
-2.114
0.553

26.175

Aq
(ppb)

-7.18?
0.971

13.503

(ppb)
2.087
2.77?

133. 105

I1

(ppb)
-36.802
22.605
61.425

156

Al
( ppb)
-69.680

6.964
10.067

En
I(ppb )

-1.973
0.164
8.216

(ppb)
48.564
16.017
32.982

Fb
tppb)

3.018
10.612

351. 626

pe
lppb)

0.249
0.215

86."5



WHC-SD-WM-DP-025
Adddndum 12 Rev 0

:rr cId ants Statistics 11 : fl Januar y 2, I ?R?
ask niap AUSIM

aple Wpiqht : 1.0000 Solution yalue : 1.00
1-? !rations : 3 Off-Peak lIteartiull

aiyte Charnel Mean 1pulses S.D. Op es R.S.D. InUIses

4.509 0.036
48.671 0.413
0.586 0.00

5 1.172 0.027
6 6.273 0.077
7 4.276 0.074
8 1.871 0.013
9 3,286 0.022

10 5.915 0.04?

it 22.416 0.13?
12 4.204 0.033
14 18.975 0.213
15 B.28? 0.087

16 4.091 0.047
17 0.245 0.002
Is 15.377 0.13?
19 3.187 0.048

20 12.413 0.111
21 2.430 0.027

22 2,393 0.118
24 0.398 0.012
25 0.263 0.015
26 32.086 0.276

, 0.311 0.008
28 0.966 0,007
2? 4.715 0.035
30 0.800 0.013
31 4.?38 0.034
3? 6.2?5 0.02?
33 0.343 0.006
34 1.073 0.260
35 0.562 0.007
36 7.077 0.057

37 45.646 0.292
38 7.170 0.057

39 0.120 0.007
40 9.754 0.084

0.159 0.006
43 2.844 0.016
14 10.407 0.082
45 0.086 0.011

entity 1: R739 Diu. ST 10-50 Identity 2: I14AA.28A1,3348A 11:46 AM January 23, 1992
ask nale : ALLSIN
4iple -- 'ht : 1.0000 Solution Volume : 1.00
-Pe uratins : 3 Off-Peak lntegations :

157



WHC-SD-WM-DP-025
Addendum 12 Rev 0

rreced conts 5tati51is 11:44 M Jannary 23, 19?
sk nae A L 31S

* t : !.0000 Solution Voluie : 1.00
sqrations : 3 Off-Peak ltaratimft :

ajyte Chinei Mea Ipulses S.D. Kpaises (R.S.D. eulses

I .509 0.036
2 48.671 0.413

3 0.586 0.010
5 1.172 0.027
6 6.273 0.077
7 4.276 0.074
8 1.871 01013
7 3.286 0.022

to 5.915 0.04?
11 22.416 0.139

- 12 4.204 0.033
14 18.975 0.213
15 8.28 0.089
16 4.091 0.047
17 0.245 0.002
Is 15.377 0.13?
I? 3.187 0.048
20 12.413 0.111
2, 2.430 0.027
22 2.393 0.118
24 0.398 0.012
25 0.263 0.015
26 32.086 0.276

0.311 0.008
28 0.966 0.007
29 4.715 0.035
30 0.800 0.013
31 4.938 0.034
3? 6.295 0.029
33 0.313 0.006
30 1.073 0.260
35 0.562 0.007
36 7.077 0.057

3 37 45.646 0.292
38 7.170 0.057
39 0.120 0.007
40 7.754 0.084
42 0.157 0.006
43 2.844 0.016
44 10.407 0.082
45 0.086 0.011

lentity 1: R739 Ii, STD 10-50 Identity 2: 1148A.2849A?,3148A? 11:46 AM January 23, 1992
ask nase : AlL.SIM
amle M 'iqht 1 1.000 Solution VolemP 1.00

eiratim : 3 9ff-Peak Integrations : I

'SB
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22

21
17
12
I?

2$
20
22
24
25
26
27
28
2?
30
34
32
33
34
35
36
37

N 38
39
40

42

43
44
45

.4 Pi0 K y
deAtity I;1:% ho6 ink Identity 2: Direct
ask name : AlL SIM
amOE leighi : 1.0000 Solution Vanlu :

11:51 AN January 23, 1?9

1.00

n-Peak Inteqrations : 3 1ff-Peak Integrations : I

Zr Sr 8i 11
p8b) (ppb) (ppb)

ea -12.814 -0.295 -13.764 -26.364
.0 0.264 .061 17.145 9.902
R.S.D. 2.063 20.830 122.780 37.560

V
(ppb)

-37.216
25. 98
6.642

Fe
(pp) I

44.23?
1.425
3.221

(ppb)
34.140

In

(ppbl

-27.607
0.492
1.731

Ca
(ppb)
153.871

27,15?
18.950

to
bpb)

15.121

CU
(ppM)

37.29 2
1.580
4.237

Cr
(ppb I

-3.488
3.085

83.458

As
(ppb)
-37.410

Li

tppb)
-2.342
0.256

10.?42

Nd
(ppb)
-80,220

4.188
5.221

Na
LAp)
1123. 179

Na
(pp.)
1456.522

554.667
38. 082

ID
(ppb)

1.731
0.49!

28.385

Ce
lppb)
-98,772

8.162
8.264

No
pp) M

-2.110

-0,003

-0.005
-0.02
0.056
0.203
0.000
0.044
0.029
-0.034
-0.000
0.013
0.051
0.093

-0.017

1.944
-0.000
-0.047
-0.110
-0.002
-0.091
-0.117

3.338
-0.064
0.00?
0.008
0.026

-0.006
-0.056

WH -SD-WM--DP-025
0.002 Addendum 12 Rev 0
0).03
0.007
0.007
0.004
0.172
0.007
0.010
0.003
0.002
0.005
0.003
0.007
0.002
0.007
0.022
0.006
0.007
0.006
0.009
0.008
0.020
0.030

0.002
0.005

0.014
0.002
0,001
0.002

So
4ppb)

-5.823
8.423

24.437

Ni
(ppb)

-2.223
0.200

188.756

So
(ppb)
-154.758

6.197
4.006

Se
2ppb)9
26.392

Si

544.263
12.078
2.223

la
(pp)

-5.433
0.000
0.000

h

ppb)
-1.992
0.275

13. 804

Aq
(ppb)

-4.329

Al
(ppb)

19.696
9.842
9.872

FO

IppbI
-2.211
0.455
20,598

(ppb)
30.068
18.350
61.028

Pb
Ippb)

4.225

160

(



15 -0.003 0.002
-0.067 O.lS

17 -0.05 0.300
18 -0.092 0.007
19 0.156 0.0304
20 1.203 0.1?2
21 0.000 0.007
3 0344 0.010

24 0.02? 0.003
25 -0.034 0.002
26 -0. NO 0.005
27 0.015 0.003
28 0.051 0.007
29 0,073 0.002
30 -0.01? 0.007
31 1.944 0.022
32 -0.000 0.006
33 -0.047 0.007

O 34 -0.110 0.006
b 35 -6.002 0.00?
1 36 -0.091 0.008

37 -0.117 0.020
38 3.338 0.030
39 -!.064 0.006
40 0.009 0.005

b 42 0.008 0.014
43 0.026 0.002
44 -0.006 0.001
45 -0.0 0002

940o r- , 2Y--5Z
defltty 1: f.% Din Blank Identity 2: Direct
ask nue ALL SIR
olp Veiaht : I.000 Solution Value 1.0

n-Peal Inteurations : 3 Off-peak Integratins : I

Z r
(ppb)

ea -12.814

.0. 0.264
R.S.. 2.063

(ppb)
nan -37.216
.D. 25.918

.S.D. 69.642

Fe

ap 144.239
;. . 1.425
F:.S.D. 3.221

S

(ppb)
!"n 34.440

Sr
(ppb)

-0.295
0.061

20.830

In
(ppb)
-27.607

0.4?2
1.781

ia
(ppb)
153.871

27.159
18.950

I4
(fp)

15.121

Ii
(ppb
-13.964
17.145

122.780

Cu
lppb)

37.2?2
1.580
4.237

Cr

(ppb)
-3.488

3.085
88.45 5

As
(ppb)
-37.4 10

11:51 Ax Jauary 23, 1992

0

Ta HQ
(Pph) (ppm)
-26.364 1456.522

.902 554.667
37.560 38.082

Li C D
(ppi) (ppb)

-2.342 1.731
0.256 0.401
10.942 28.385

Nd Ce
(ppb) lppb)
-80.220 -98.772

4.188 8.162
5.221 8.264

Xa Mn
(ppb) lph)
1123.177 -2.110

WIC- SO -Y M- OP-025
Addendum 12 Rev 0

Sn
(pb)

-5.82)
1.423

24.437

Ni

I ppb)
-2.223
4.200

188.756

St

-154.758
6.19?
4.006

S?
(ppb)

26.872

Si
(pp)4
544. 26 3

12.098
2.22 3

La

-5.433

0.000
0.000

9a
tppb)

0.275
13.804

AD
(ppb)

-4.32?

Al
(ppb)

?9.696
?.842
9.872

En
(ppb)

-2.211
0.455
20.588

(ppb)
30.068
18.350
61.028

Pb
I pb)

4.225
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37 0.532 0.064
38 3.655 0.034
37 30.334 0.42
40 0.051 0.006
42 0.013 0.01
43 0.033 0.004

-0.003 0.001
15 -0.0@ 0.009

jentily 1: Ra1 aA IW 9l- Identity 2: 10.1-501 !I: 3 MI
aak npai : ALL SI
aple 1elioi : 1.0000 Solution Volue : L.00
q-Peak lntpqratins : 3 Off-Peak lnteqrations : I

Zr Sr Ii Ia
(ppb) (ppbl (p4 bpp1)

m 1.382 0.872 -17.106 -7.441
.D. 6.098 0.664 12.078 18.622
R.S.D. 441.300 76.165 70.608 250.279

434.633

.4D 55.124
9.9.). 12.683

F P
(pp )

a a- 303.131
,L 8.796
M.C 2.902

(pal)
ein 3577.026

392.557
R.S.D. 1.243

C71
Ti

nn -0.181
.3. 1.845
.5..L (021,029

Zn
(ppll

8.194
0.670
8.178

Ca
(pal)
219.095

3.735
1.705

(ap
37. 912

- 0.633
1 .669

Cd
(ppl(

25.322
2,677

10.573

SD- kt-DP- 025
-Adndum 2 Rev 

january 23, 192

TI
(ppbl

19.4 56
63.809

327.965

orrer' 4 Couts Statistics
as ALLSIf

Tauple elqht : 1.0000

12:05 PM Janary 23. 1992

Solution Volume :

Ha
(ppm)
2434.783
562.283

23.094

E
(ppb)

13.4 56
0.4 4
7.019

Ce
ippbj

-0.753
52. 162

6931.144

Ho
(pp)

82.594
2.375
2.876

Mn
(ppb)

4.333
0.558

12.873

Ct
(ppb)

108.315
0.746
0.689

Cr
AppI)
1914.941

7.602
0.946

As
(ppb)

-7.735
15. 855

159.589

POI)
728.721

6.774
0.930

Sn

(998

0.136
0.802

Ni

(ppb)
47.052

2.478
5.266

So
(ppb
-15.779
72.277

458.064

Sc
(poll

57.60 3
34.598
60.064

S b
AppI)

2?.423
103.5 40
351.8?5

Li
(ppM

21.496
1.579
7.347

Nd
ppb
-26.00

21. 584
82.986

Na

(Pppb
-12 8.031

0.000
0.000

(ppb
183713.710

2670.228
1.453

Si
(ppb)
3237.416

25.598
0.771

La
ppb)

4.076
6.225

152.733

?a
tppb)

1.261
1.233

97.855

Aq
(ppb)

0.767
3.368

348.3?0

V

10.656
2.63 ]

24.686

Al

52025.976
582.580

1.120

tu
IppI)

0.303
0.849

279.696

(pIfpb

9964.324
242.486

2.434

Ph
(ppb)

-80.31?
5.433

28.I24

pe
(pph

0.808
0.108

13.323

1,00
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WHC-SD-WM-DP-025
Addendum 12 Rev 00.01731 0.331 00

32 1.50! 0.018

0.00?
34 M.88 0,00771 1 1320.007

35 0,259 O3to
36 3.488 0.042

11,231 0.091
38 2.261 0,032
3? 0.768 0.014
40 4.800 0.052

42 0.085 0.031
43 0.715 0.006
44 2.490 0.027
45 0.011 0.002

ntity 1: CCV-2 Identity 2: CCV 12:56 PM January 23, 1??2

sk name : A-SIM
imple weight : 1.0000 Salution Volume 1.00

-Peak Integrations : 3 8ff-Peak Integrations : I

r 5r i Hg So Si Al-

(ppb) (ppb) (ppl) (ppb) (ppm) (ppi) (ppi) (ppb)

'an -18,004 -1.033 -276.483 -30.391 -1195.652 -7.207 364968 426.478

D. 2.065 0.081 3.200 3.551 2208.743 2.008 3.387 5.036

11.467 7.792 1.157 11.763 184.731 21.307 0.928 1.11

9 in - Ct,- Li Ce- Ni La In

ppM b (pp (ppI (ppb) (ppb) jppb ppb) (ppb)

13,998 446.587 478,363 -3.191 482.??7 476.783 6.792 -2.536

17.585 3,445 .3.371 0.655 4.87e 4.818 4.075 0.516

.39.10 0.771 0.705 20.518 1.010 1.011 59.9?5 20.352

Fe-_ Ca.. CrR.._ Ce Se ?an- P

(ppb) fppt) tppb) (ppb) (ppb) (ppb) (ppb) (ppb)

n 470.475 446.905 497.217 -75.308 -136.471 -214.320 486,776 -48.535

1.308 4.053 6.297 5.592 23.73 24.976 3.370 32.777
0.278 0.907 1.266 7.426 17,376 11.654 0.733 67.531

S No- 45. NJ.- Xl.. Se AI Pb

Hpt) Ippb) (9p9) (ppI) (ppb) (pob) ppb) (ppb)

-7.001 490.220 458,128 435.009 472,985 505.607 503.620 476.918

8. 2.884 3.848 18.606 4.559 5.575 23.939 2.067 16.599

R .. , 41.193 0.785 4,061 1.048 1.17? 4.735 0.410 3.480

Ti- Ed ._ I I - An Sb - V - Be
(ppp (P)P (ppb) lppb) (ppb) (Cpp) (pob) (ppb)

an 482.611 476.931 451.564 4840.536 481.373 426.580 484.534 466.013

D. 5.693 3.829 6.453 82.476 5.238 68,527 4.012 4.993

L.S.D. 1.180 0.803 1.429 1.704 l.088 16.064 0.828 1.071

It ,

Ippbl
S502.336
1. 14.064

2800
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m -14.478

052?
3.20?

R D -;.072

7.50. 34.270

Fe
(p ph)

D M15

(ppb)
en 1.751

., 10.477
t. 22U.01

nn -5.590
0.357

RtD 6.506

. 1

R S

Sr

0n-,. 7 

C a
(ppb)
-1.468

0.097
0.62(ppb)

-652
0.000
0.00

(ppb)
-0.560

0,437
79.085

(pi)
-36.306
32.183

,U

(ppb)
-4.873

1.983
40.695

Cr
(ppb)
-11.719

0.483
4.124

A s
(ppb)
-27.244
10.971
37.515

(ppb)
3.116
0.526

16.888

-5.527
4.414

83.487

Li
(ppb)

-2.614
0.769

2?.415

Nd
(ppb)
-103.260

3t.223
33. 142

Na
(ppb)
-46.???

6.277
13.355

-224.710
2.29
9.443

-9403.043
443.726

Co

pI .1.180
3.943

334.043

Ce
(ppb)
-138. 356

12.250
9.215

Mo

ppb
0.000
4.624

7215889.785

Mn

-1.027
0.438

42 .635

(p ph)
5.272
1.300

24.661

Ii
(ppb)
-99.522

1.514
3.143

Sl
(ppb)
-147.809

14. 7?0
10.141

S.
(pp b)

20.01 B
28.7 56

043.69

Sb
(ppb)

66.M17
47.747
75.140

Si

-23.79?
3.322

14.381

La
(ppb)

4.076
4,706

119 ,455

P a
(ppb)

-2.989
0.275
9.203

0 3

bppbl
-8.142

1.323
16.247

V
IPP I

3.013
1.749

58.031

-75.087
5.26)
6.996

-2. 168
0.20?
?.644

P
(ppM

64,747
13.871
21,424

Pb

(ppb)
-1.812
9.975

550.604

he
PPb
-0.062

0.187
300.105

WHC-SD-WM-DP-025
Addendum 12 Rev 0-

'9
(ppb)

17.90£
2 8.129

rncied Count; Statistics 1:00 PR January 23, 1792
ask nape : ALL_394
aiple Welghl : 1.0000 Solution Volu : 1.00
4W lnteorations :3 Off-Pea Integrations : I

;ahte Channel Mean Xpulses S.D. 1pulses 20.5.. Xpulses

1 -0.033 0.007
2 241.212 1.521
3 -0.093 0.013
5 0.005 0.005
6 1.526 0.010
7 20.574 0.172
* 0.074 0.003

0.141 0.011
10 0.613 0.023
11 108.143 0.620
02 20.565 0.124
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24
5
26
z 7

3 018

20
*21

'U'

33

-24

5 S

26
27
28
29
30

32
33

34
35
36

d 37
-' 38

39

'C>
b 42

V %

C,. 44

45

95 7 
40.264
17.347
-0.006
-0.072
14. 597
55.633
81.802

0.273
0.86?
-0.345

260.126
0.171
0.122

22.309

-0.003
15.889
-0.00?
0.40?
1.063
0.014

-0.116
220.57?
23.718

0.7?2

47.09?

0.856
0.023

-0.008
-0.065

132
0.230
0.228
0.1
0.004
0.130
0.346
0.068
0.018
0.004
0.003
1.015
0.007
0.008
0.137
0.008
0.058
0.006
0.012
0.005
0.006
0.005
1.07?
0.124
0.005
0.253
0.006
0.003
0.000
0.002

AC 7 -SD-WM-DP-025
Addendum 12 Rev 0

lentity 1: SSI S 18 I48AC Identity 2: Direct 1:01 FA lanuiry 23, 1792
'5041f : ALL-SIN
a1ple Veiohi : 1.0000 Solulion Volie : 1.00
1-pak Intrations : 3 Off-Peak Integrations : I

Zr

"Y ppb)
S-35.100

3.302
S.D. 9.408

V
(ppb)

n 821.203
32.749

.S.D. 399

Fe

4764.765
42,465

S.D. 0.891

Oppa)

Sr
(ppb)
9708.517

61.220
0.631

7A
(ppb)
9608.592

55.320
0.576

Ca
iob)

7356.357
58. 534

0.626

(pb)

?i

(ppb)
-64.732

13.343
20.550

Cu
(ppbl
4757.472

28.677
0.603

Cr
(ppbl
4935.892

28.43?
0.576

As
(ppb)

(ppb)
-6.590

3.375
51.217

Li
(ppb)
9 72.276
49.053
0.502

Nd
(ppb)
-44.466

8.005
18.003

Na
(ppM)

Ho
(ppm)
-630.4 35
653.260
103.621

Ca
(ppb)
9507.369

54.278
0.57

Ce
tppb)

16.212
10.705
66.028

Sn
(ppb)
4858.878

40.41?
0.833

Ni
(pp)
4745.855

30.554
0.644

St
ppb)

-1081.947
10.317
0.754

Si
(pph)
-31.459

2.01&
6.40?

La
(ppb)

-10.866
2.353
21.652

Ba
(ppb)
7764.398

64,984
0.666

Se
(pph) (ppb)

Al
(ppb)
-146,359

4.396
3.004

El
(pp)

-0.887
0.246

27.701

P
(ppb)
1112.040

48.550
4,366

P1
(ppb)
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36 -0.134 0.002
37 -0.)37 0.018
33 -).003 0.011
37 -0.047 0.007
40 -0,007 0.302
42 -0.003 0.006
43 0.058 0.001
44 -0.008 0.001
45 -0.047 0.004

entity 1: S552 SID 29A0 Identity 2: Direct
,5k name : ALL511
uple leioht : 1.0000 SnIotion Volume 1.00
-Fea Inegrations : 3 Off-Peak Integrations : I

Z r

(ppb)
-80.58?9

2.604
1.8.. 3.231

F e

(ppMl

Jn 26..17
T;~.L 39.692

-Fe

an -0.808
.E.' 1.800
1S.D. 1660.344

S
(ppb)

n-3.927
766

711.772

Ii
ppb)

'in -0.266
P. 0.282
L.S.0. 3.413

11

(Ppb)
em 94.467
0, 30.653
0.5.. 32.448

Sr
(Ppb)

-0.027
0.545

2029.45"

Zn

(ppo)l
-26.17?

0.523
1.?V

Ca

( pp) I
40.76,7
0.174
0.426

fppb)
-2.484
0.127
5.0?4

Cd
(ppb I

-0.686
1.163

169.5216

nrre nunts Statistics
ask n.., : ALL 319

8i

(ppb)
4984.378

45.122
0.905

I De

8.202
0.746
9.097

Cr
(ppb)

-6.557
3.993

60.891

A s
(ppb)

88.576
2.980
3.365

Ipph)
1.392
2.192

156.710

WHC-SD- WM-DP--025
Addendum 12 Rev 0

1:04 fO January 23, 1992

Ta

(ppM)
-21 .89?

1.914
8.738

-i

(ppb)
-1.222

8.848
151.230

Nd
IppO)
5123.6 4

27.453
0.536

Na
(ppb)
-27.269

3.517
12.016

K
(ppb)
-91.785

54.824
59.731

He

217.371
1107.335
510.274

Co
Ippb)

-0.079
1.165

1481.415

Ce
(ppb
4949.211

18.541
0.375

B0
Ipp I

0.844
1.1 41

135.205

A n
(ppb )

-1.402
0.153

10.742

So
(ppM)

-9.837
5.452

55.426

Ni
(ppb)

-2.938
2.504

85.23?

SI
(ppb)
5161.193

29.831
0.518

St
(ppb)

10.132
12.818

126.506

Sb
(ppb)
-58.834
31.847
54.131

Si
(oph)
-70.838

2.877
4.06!

La

(ppM)
5078.985

8,483
0.867

Pa
(pp0 )
-26.735

0.679
2.540

Aq
(ppb)
5083.525

21,569
0.424

V
(ppi)

27.796
0.695
2.500

1:05 PN January 23. 1992
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Al
(ppb)
277.072

7.142
3.299

En
(ppbM
4972.271

11.910
0.240

p
(ppb)

83.242
22.295
26.784

Pb

4717.270
51.364

1.089

Be
(ppb)

-0.124
0.108

86.618
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3.324 0.451 2.772 0.218

Cd -

(ppb)
506.847

7.035
1.388

p-

477.947
4.216
0M82

(ppb)
5001.658

51,387
1.027

,I m
ipp b )
504. 420

4.062
0.805

428.49

4.642

WHC-SD-WM-DP-025
Addendum 12 Rev 0 -

:rrected Counts Statistics 1:12 PM January 23, 1992
ask ame : ALL SIN
aile iriaht : 1.0000 Soldtion VMlue : 1.00
1-Peak Integrations : 3 Off-Peak Integrations : I

u1itp Channel Nean Kpulses S.0. Ipulses UR.S.I. Ipulses

0.003
0.001
0.022
0.012

0.03
0.003
0.015
0.006
0,00
0.005
0.006
0.0)5
0.090
0.001
0.004
0.003
0.002
0.002
0.055
0.008
0.003
0.007
0.032
0.005
0.001
0.005
0.022
0.004
0.007
0.00 3
0.006
0,004
0.03?

Ti-
(pob)
504, 969

3.445
0.682

TIK

I Pub)
W ,304
18.606

3.756

(ppb)
511.159

2.S08
0.553

?I -
i ppb )
4?2. 06

4.312
0.876

12
3

15

6

18
9

20
21
*2
24

* 25
I6
27

28
Is

19
20
23
22
24
25
26
27
28
29
30
31
32
33
34
35
36

* 37

-0.001
-0.008
-0.071
-0.004
1.526

-0.028
0.099
0.412

-0.061
0.041
0.052

-0.015
-0.017
-0.087
-0.006
-0.085
-0.007

0.038
-0.005

0.125
0.021

-0.032
-0.015

0.016
0.005
0.001

-0.007
0.040
0.014

-0.049
-0.110
-0.011
-0. 110
-0.066

73

L.M. 147.403 1,737 2. 122



:a -O.00

40 -0.007
42 -008
43 0.025

WHC-SD-WM-DP-- 0 2 5
Addendum- 12 Rev 00.020

0.206
0.00

0,0V2

14 1-.007 0 0
45 -0.054 .004

ity 1: CCN-3 !d it! 2: CCI !:!2 PM January 23, I??
1 maae : ALL91M
lip]e VeiqhI : 1.0000 Solution Volute : 1.
n-Peak Integrations : 3 Off-Peak Interations : I

Zr
(ppo)

ean -20."?
J. 1,399
R.5.D. 6.792

Ippb)
pan -106.488
.0. 7.790

4.0 7.315

F,
* pph)

-6.934
0.623
9.209

(pd)

.8. .290
M , 30.533

Ii

(ppb)
min -4.923
.D. 0.513
R.S.. 10.420

Sr

ppb
-1.315

0.040
3.061

Z t
(pp)
-42.795

0.412
0.764

La

-4J.291

0.0?7
0.223

M9

-5.0do
0.127
2.510

Cd
(ppb)

0.168
1.642

975.77?

Ii
(pph)
-53.062
22.761
42.895

Cu
(pp)

-3.635
1.145

31.496

Cr

-5.580
0.871

15.613

A s
(ppbM

-21.502
6.364

29.596

(ppb)
0.066
4.01

6042.381

00

i I
(ppI)M
-12. 31

7.734
62. 718

Li

(ppb)
-2.580
0.622

24.11?

Nd
(ppb)
-42.530
24.523
57.661

wa
(ppb)
-54.215

13.61I
2.106

(ppb)
-220.682

33.641
15.744

MH
(ppm)
-630.435
1467.512
232.778

Co
(ppb )

-1.731
3.456

1??.1648

Ie
Ippb)
-121.3?!

22.679
18.682

Mo
(pp)

2.321
1.1I8

51.626

Mn
(ppb)

-1.30T
0.703

53. 73

Sn

-4.97 9
L9?47

183.382

Ni

(ppi)
-7.150

2.412
33.732

So
(ppb I
-149.794

10.317
6.887

Se
(ppM)

22.515
20.968
92.685

Sb

(ppb)
-86.414

54,420
62.976

Si
(Ppb)
-15.180

1.905
12.551

La

(ppb)
-8.150
2.353

2S.867

Pa
Sppb)

-2.907
0.406

13.909

A6
(ppb)

-4. 223
0.753

22.571

V
(plk)

5.098
1 1061

20.920

Al
lppb)
-33.924

6.24?
18.422

E u

(pot)
-1.734
0.246

14.197

P
(ppb)

37.316
16.017
10.740

Pb
(Fpb)
-12.67?

9.9715
78.676

Ie
(ppb)

0.062
0.108

173.145

II

(ppb)
47.585
28.420
5?. 726

d Cunts Statistic, 1:14 IM January 23, 1?2
ALL -SIM

)i : 1,0000 Solution Volute : 1.00
inteorations : 3 8ff-Peak Intelrations : I

174
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3e .44 -0.009 O001

1 45 -O.167 0.10

1: 0943 Sa 13APP1-8 Ident ty 2, lmi L

ALL S1M
iap le We2t : I.000 Soluti Volue I

on-Peak Itegrations : 3

Zr
(poD)

Ian -0.908
3.0. 4,448

0.1... 489.93?7

(opb(
Mean 16F.889
S.D. 19.789

R.S.D. 11.643

Fe
(peb)r 125.851

S.D. 4.341
8..'. 3.449

(ppb)
30384.968

16?.463
. a 558

7i
poD)

im M?97

3.-.22

99.L 24.?59

WHC.-SD-WM-DP-025
Addendum 12 Rev 0

1:30 PM Janary 22, 1959

Off-Piak Integrations : 1

Sr
(Pp )

0.631
0.40

76,151

S
ppb
-10.644
0.830

7.794

Ca
(ppb)
233.944

2.041
0.872

Mo
pb)
38.4?6
0.253
0.657

Cd
(;pb)

16.247
1.299
7.998

Ii
(pb)
-18.851

14.97YO
79.414

Cu
pDeb

81.005
1.012
1.249

Cr
(ppb)
707.180

4.591
0.649

As

8.008
4.651

58.075

8
(ppb)
745.359

70

.0 69

Ta
(ppbt
-12. 331

68.41

Li
(pub)

31.?07
0.734
2.301

Nd
(ppb)
-38.552
39.352
103.373

Na
(poD)

740627.898
4654.138

0.628

(W)
(pp) I

356.69?
258,140

0.351

(pp) I
-23?.130
1713534
716.569

Co
(ppb)

1.574
3.967

252.028

Ce
ppb
-59.187

48.343
81.679

Mo
(ppb)

45.44

3.423
7.5 )Q

p p

(ppb)
1.543
0.32:

24.933

5 n
(ppb)

22.191
e.892
31.056

Ni

(ppb)
16.136
6.332
39,242

S1
(pD)
-82.290

43.600
52.983

Se
(ppb)

8.56 3

25.104
293.159

SD
(ppb)
-11.253
24.873
79.586

Si
(ppb)
1365.716

2.976
0.218

La
(ppb)

-. 716
4.706

173.238

Ba
(ppb)

1.118
1.052

974053

Ag
(ppb)

-2.211
2.646

119.674

v
(ppb)

1.855
*.605

86.475

A'
(ppt)

20780.122
125.150

0.602

lppb)
-0.412

0.974
236.474

P
(ppb)
747?.026

38.616
0.516

Pb
(ppb)

27.769
11.876
42.767

Be
(ppb)
-0,311

0.108
34.643

71
ppb)
-48.834
70.790

061. 494

C:rre:tei Counts Statistics 1:35 PA January 23. 19?:
;is naie Al 318
Sample beinhi : 1.0000 Solution nlue 1,00
On-Peak Inearatnons : 3 1ff--Peak Interations

Analyte COanuel ean KiUses S.D. Ipulses 'RS.D. [IPlses

1 0,024 0.009
2 0.036 0.006

176



WHC-SD-WM-DP-025
Addendum 12 Rev 0

6

8

10
11
12
14
15
Is
17

18

20
21
22
24

26
27
28
2?
30
31
32
33
34

35
36
37
38
39
40
42
43
44
45

denfity 1: R944 Sa 3AP891-9 Identity 2: 101-5001
ask nane : ALL SIM
a*ple teiqht : 1.0000 Solution Volute 1.00
n-Pak Intporations : 3 Off-Pak lnteqrations : I

Zr

-9.151
3.?48

43.146

I ppb)
268.245
36.793
13.716

Sr

ippb)
0.470
0.246

52.372

2.
(ppbl

1.409
0.627

44.508

Ii

-48.873
16. 570
33.904

Eu
(ppb)
101.430

0.402
0.396

1:38 PM January 23. 1992

Ia
(ppb)
-12.969

1.105
8.519

Li
(ppb)

26.680
0.212
0.775

(ppI)
1043.478
321.710
30.831

to
(pph)

4.800
0.759

15.809

Sn

(ppbl
17,706

4.159
23.488

Wi
(pp)

22.415
3.642

16.248

-0.6;
-0.005
1.551
0.067
4.572

83.17 "
0.207

0.530
0.505

0.273
0.010
1. 33?

-0.003
-0.072

0.143
3.6180

1.793
0,066

0.033
-0.029
0.03?
1.34?

31.230
0.197

-0.011
1576.525

0.201
0.033
-0.107

-0.008
-0.082

0.370
4.691

20.576

0.012
-0.008
0.022

-0.005
-0.059

0.005
0.018

0.033

). 586

0.326
0.007
0.002
).002
0.003
0.015
0.001
0.011
0.009
0,132
0.014
0.023
0.012
0.011
0.011
01027
0.015
0.003
0.003

10.185
0.007
0.009
0.008
0.002
0.005
0.021
0.035
0.101
0.002
0.011
0.005
0.001
0.008

Si

2937.126
21.932
0.747

La
(ppb)

1.357
2.353

173. 139

Al
Ippb)

34354.156
243.251

0.708

El
(ppbl

-0.710
0.688

75.590

177
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0.333

S

1885.863
32.929

3.033

Ii

9?8.6?0
6.122
0.613

II
(ppb)
835. 175
11.579

16.92

1007. 586
6.840
0.678

C I
(pob)
1861.?4!

14.702
0.788

3.717

As
(;pb)
H21?. FDO

11.634
1.137

(ppb)
1761 .578

10.1 I
0.514

7.371

Na
(ppb)
3597.541

13.793
0.383

(ppb)l

1388.516
III. 791

8.05!

I D
(;pb)
1980. 386

16.507
0.933

Sn
(ppb)

65.388
4.746
0.2

s.s.I. WHC-SD-44-DP-025
Addencum 12 Rev 0

or.LSted Counts Statistics 2:02 PM January 23, 1992
esk ne : ALL SIN

ampa WPiqht : 1.0000 Solution Value : 1.00
i-feat Integrations : 3 Off-Peak Integrations : I

a te Channel Mean Ipulses 5.1. Kpulses U.S.I. Ipulses

0.00?
0.002
0.022
0.012
0.013
0.020
0.005
0.024
0.037
0.023
0.011
0.001
0.006
0,022
0.001
0.003
0.026
0.021
0.006
0.051
0.008
0.002
0.044
0.005
0.007
0.014
0.004
0.011

I.0 0.32

1127.117
11.129

0.890

(ppo)
1955.037

16.325
0.61

1.106

895.255
40.458

1.519

Sb
(ppb)
1018.638

78.204
7.677

(Ppb)
?59,270
37. 219

J.880

Re

19187.177
10.354
0.521

0.002
0.000

-0.227
-0.040

1.510
-0.031
0.602
1,500
0.007
5.542
2.148

-0.021
2.048
1.957

-0.006
-0.088

1.490
2.96?
1.183
0.054
0,020

-0,016
8.084
0.014
0.031
2.272
0.388
0.??8

179



1.513
0.143
1 507
0.247
3.510

51.193
2.311
0.791
4.821
0.06
0.714
2.4 8

-0.001

WHC-SD-WM-DP-025
AddendUm 12. Rev 00. pit

0.)0?
0.010
0.025
0.085
(.330
0.001
0.02?
0.004
0.006
0. 03
0.004

denity 1: CCV-4 Idrntity 2: CCV 2:03 PM January 23, 192
ask name : All_SIN
;aple iqht : 1.0000 Solution Volume 1.00
a-Peak Integrations : 3 Off-Peak Interations : I

Zr
Ippb)

UL -1.073
.. 4.070

- 6,D, 21.3 3

*2'
(ppb)

an -12.@37
52.330

407.642

ppb)
ean M8. 19

8.413

!n 7.967
:.D. 8.499

I.S.O. 106.683

T i-

Ilan 485.5??2
3.0. 3349
* RI.O. 0.68?

Sr
(ppb)

-0.977
0.084
8.555

Za-
Ipfb)
448.373

2.012
0.44?

Ca __

(ppb)
4 51.711

3.475
0.767

No
(ppbt
492.631

3.071
0.623

Cd
tppb)
473.037

3.566
0.754

Ii

(ppb)
-216,090

22.680
10.46

Cu
fppb)

482.850
2.482
0.514

Cr
(ppb)
41.357

2.691
0.548

As
pp)
488.225

5.370
1.100

3 ,
(ppM)
461.508

5.88?
1.276

Ta
(ppM)
-35.507

7.338
20.666

LI
(Ppb)

-3.225
0.102
3.058

Nd
(ppM)
-78.039

22.718
2V.368

Ha
(ppb)
537.884

6.671
1.240

Ippi)
4973.460

3.488
0.070

Hq
(ppm)
1673,913
820,634
49.025

(pob)
485.752

1.342
0.276

Ce
(ppb)
-124.219

22.854
18.398

(ppb)

476.683
4.926
1.033

Mn
(ppb)
483.500

2.870
0.594

11
(ppb)

420.273
28.420

6.762

ISO

Sn
Ipph)

-. 430
4,604

84.792

Ni-
(ppb 1
480.358

5.127
1.067

So
(ppb)
-190.495

4.549
2.388

S1
(ppb)
468.150

2.762
0.590

Sb
oppb)
334.646

24.044
7.185

Si
(ppb)
376.408

2.776
0.791

La
(ppb)

-?.500
4.07J

42.85?

(ppb)
491.107

2.663
0,542

AQ
(ppb)

509.551
2.824
0.554

0-'
Ippi)
483.376

4,071
0.142

At-
(ppbM
418.170

9.821
2.349

EI
(ppb)

-1.751
0.225

11.547

(ppb)
23.133
31.783

137.36

PI
(p91)

454.582
18.231

4.011

is.
(ppb)
467.381

2.435
0.521
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:rrnrted Counts 3tatistic 2:04 PM January 2Z, 102

ht ; 1.0000 Soltion Volahe 1.00
egrations : 3 ff-feak Inteurations :

%iyte Channei Mean Ipulses S.D. rpulses Z.S.D. [pulses

6
1

14

15
16
17

8

I?
14

315

.- 17
18

- 1I

20
* 2!

24

25
26

2372?

30
31

42

1

35
36
37
38
3?,
40
42
43

45

0.010
-0.003

0.01?
1.517

-0.045
0.097
0.393

-0.037
0.053
0.051

-0.011
-0.001
-0.069
-0.005
-0.098
0.009
I.208

-0.017
0.086
0.01?

-0.024
-0.00?
0.010
0.027
0.007

-0.024
0.205
0.004

-0.055
-0.117
-0.006
-0.100
-0.115
0.011

-0.047
0.004
0.001
0.018

-t.007
-0.062

' HC-SD-WM-DP-025
Addendum 12 Rev 0

0.002
0.004
0.021
0.013
0.)10
0.022
0.007
0.012
0.014
0.007
0.004
0.007
0.012
0.005
0.002
0.001
0.016
0.001
0.007
0.051
0.007
0.005
0.007
0.003
0.006
0.001
0.003
0.009
0.014
0.009
0.004
0.015
0.002
0.024
0.015
0.004
0.003
0.005
0.002
0.002
0.005

dentily 1: C[?-4 Identity 2: CC? 2:05 PR January 23. 1992
ask name : ALSIM
ap- I hI : 1.0000 Solution Volume 1.00

.eorations : 3 Off-Peak Intearatins : 1

182



C'
Lfl

N -j
Co w

crcd
C.

Go C

I 0)

2: 0
C

0020 -gb

- a.- 0es

4 -4
a -o

1- 4 rN O

o " (N 0 - ay. a-b F- - i- a1 a"
0 0 0 0 0 00..qg~y er'.04 0 0 0
0000000 O 000OO

- - - - - 0-- a

Cr,

I "-tt

$i

CA- -

Os ps.., t|Ene.e ag- talO p.-a ggs..-.. . . e,,M!B .,g:n P'''a is ts'-d'h. en. 1 e4 Og~h- Os

r, em gw-gagn fr. ,.mmy- eg rs. . aAO ..-s (psI ..-e

il@s 9||| O-.EM ess-- ogs244 PO gt)= = mme"b ogg- er'-agx4 sg-smir

air- cy-. Oage- gg|g CGa:n pra o- e a(""il agP' Oa 09ma'"-

.....as'. Am*@" n'ag3.

--.--as .O
g,0,g M.e|m-mm-r

-==| -d:LM-. E'h-I"a

1PO &
e -- e $,-M 8

4ers ada iO i.e.n ime *ews I's ier 4- t"r i3 ERI i- -s-- e
4n= ,.14s: 4O em g,we das ica- I5 I i-a M-, 19-- i72 CTs I

F
e em

as4I||: 6O 4..-s i
-s-" $e eg ab-- $s'7. p- 4' IC ,e--' I
,|1= Lrei e

----=E;a la2 d|kd''''-"'s""

-a,.. ,M:'mr....2 O,02..'si---

Eng(P-20%e-e
w.pn

mie'mie-s,

a.gwa

O rd fuO A O0-4 I'--- ta~',* " =
+"" Alm, e.. -- , elii"4 a- ---a fu ,--r4 i,-,"

-AM& #i..g:s.--,---

''E|ml -Os...2 n-

O ess ,.-sE'..s. A a.r--s-,-I ---- Exa= = e----i O '-";--

e.g gys o61--- ---I Ono N O* -F --O6 ,.Gr O"'- O "W" mi|r- O,. Oru - 0.4 r--a .4-. [Ne er-e ,-- O ey.. E's's 12-3* a e . . .--e ad-> Oa i

P-"3 Po-a ("M i;N -14"1FM N MO tr", ,-aO O rs O O. . e a .si'"a O O O OO a
- I''"

T

h --.&3a

d|ma I



0.01i

-0.41 5
0.071

293.57?
H124. 30S

3.524
0.025

-9. S14
0.044
0.021
2.191

718.004
0.113
0.257

-0.011
-0.062
-0.114
-0. 100
-0.067

0.32?
-0.478
-0.032
1.673

-0.004
0.022

-0.000
-0.07?

WC - v D -'P-025
Addendum 1-2 ReV 0

0.002
0.007

5.603

0.004
0. 08?

0.010
0.004
0.006
0.001
0.033
5.2 80
0.004
0.008
0.012
0.00?
0.002
0,0 0?

0.00?
0.025
0.005
0.004
0.012
0.004
0.004
0.002
0.008

d4ty 1: ICSA-F Identity 2! 1SA 2!07 P" January 23, 19?2
ask nase : ALL SIM

p Weight 1.0000 SolutioD Volute 1,00
n-reak Integrations : 3 Off-Feak Integrations : I

Zr
(ppb)

p -8.082
3.0. 3,457

P.S.. 42).78

(ppb)
40 -52.782

. 34. 46
RS.D. 65.185

Fe
(ppb)
~8an 1769.97

3.. 778.656

S
(ppb)

930 837.57!

Sr
(ppb)

3.811

0.236
6.170

2 R
(ppbl

-23,054
0.361
1.565

Ca
(ppi)

170229.105
863.635

0.454

Mo
Ippb)

201167.801

li)
(ppb)
-104.030

8.378
8.054

to
(ppb)

-2.165
1.047

48.338

Cr
(ppb)

-0.776
1.691

173.237

As
ppbl
133,297

Ta
(ppb)

-31. 254
13.446
43.020

(pob)
-L.715
0.539

19.343

Nd
(ppb)
102.354
35. 196
34.386

27202.60?
1220.687

4.474

pob

5.587
0.82?

14.83?

to
(ppb)

-109.139
27.267
2.7984

S4
(ppb)
1377.987

20.78?
1.509

Mi
(6pb)

-4.36?
1.790

40,?63

So
pp)

-25707.058
12.036

0.047

Se

Si
(ppb)
276.531

5.730
2.166

La
lppb)
-167.7?5

6.225
3.666

(Pa
ppb

0.691
0.347

50.171

Aq

At
lppb)

251126.081
1353.020

0.53?

Eu
(ppb)

8.411
0.423
5.031

P
(ppb)

71.603
6.936
9.676

Pb
(ppb) lpb) (ppb) (ppb)

79,997 -5,495 -17.293 -5.494 -172.637

184
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WHC-SD-WM-DP-025
Addendum 12 Rev 0

a 2.699
4 -0.05

jertity 1: ICSAB-F ientity 2: 18SA
40 nmAe : ALL SIM

2:10 PM January 23, 1?72

;iple 1on1h : 1.0000 Solun Volue : 1.
I-Peak Inteqrations : 3 Off-Peak Integrations : I

7r

(colb)
ear. -14.035

.D. 4.070
R.S.D.21.000

-- ppb)
maP 2003
D.' 24.177
R.4 . 86.337

Fe
(ppb)

97350.?31
367.421

P.5. , 0.370

5
I gpb)

Pan 834.966
21.756

9.3.8. 2.606

Ii

ippbI
mah 1.716
.D. 3.31
P.3.D. 176.571

Sr

3,381
0.246
7.274

In
(ppb)
981.849

3.276
0.33

Ca
(ppb)

192193.801
532.007

0.277

(gob
(poh)

203902.691
475.762

0.233

Cd
(ppb)
1000.808

1.421
0.142

I I
(ppb)

-144. 176
10.900
7.561

Cu
pph)
497.937

2.567
0.516

Cr

(pp)
523.863

3.560
0.679

As
(ppb)

121.456
21.702
17.86B

oi I

-?3.137
2.631
2.825

Ta
(ppb)
-22.749

5.753
25.287

L i

ipph)
-4.345
0.834

1.1584

Ild

(pph)
79.088
33.537
42.408

Na
lppb)

37.383
21.659
54.776

K
(pub)

-81.715
68.624
83.780

' a
28065. 217

531.165
1.893

(gobpub

474.321
3497
0.707

Ce
(ppb)
-13?.27?

32. 526
23.350

Mu

(ppb)
0.000
2.836

12603531. 134

Mn
(ppb)

532.668
1.04
0.290

]t

*5.241

36.541
10.769

o,- - Grunis Statistics
. ALL _SIM

Awe Veuhi : 1.0000

2:11 PM January 23, 1792

Solution Volute : 1.00

-2.47

4A I

0, 7 0

00!3
8. MI40

43

SA

(ppb)
138.423

8,581
0.597

Ni

762. 144

5.499
0.572

So
(ppb)

25661,393
46.169
0.180

St

(pph)
34.290
20.I38
5 2.72?

Sb

(ppb)
-148.727

39.134
26.277

Si
(Ppb)

269 .931
7.984
2.758

L a
(ppb)
-171.153

2.353
1.375

Ba
(ppb)
515. 9?2

1.196
0.232

4A

(ppb)
1060. 182

1.914

L 187

(ppb)
508. 8 3

2.893
0.568

Al
(ppM)

254470.546
849.088

0.33 4

(ppb)
7.067
0.271
3831

F
Ippb)

87.866
10.574
12.058

Pb
(ppb)
831.287
23.287

2.801

pe

(ppb)
50.94I1

1.165
0.231

186



-Peak lntw tions : 3 Off-Peak lntelrAtions : I WHC-SD-WbM-DP-02 5
- ------- -- ----- ----. Addendum 12 Rev 0

yte Chnupi e )pulss S. puises .SD 1 auns

0.025 0.003
0.12 0.003

3 -0.042 0.041
S -0.03> 0.014
6 8.498 0.006
7 0.004 0.038
8 0.109 0.002
* 0.467 0.016

10 -0.008 0.016
11 O.057 0.008
12 0.05" 0.003
14 -0.015 0.007
IS -0.006 0.000
16 -0.088 0.014
17 -0.005 0.001
18 -0.069 0.006
I? 0.016 0.006
20 0.260 0.015
21 -0.002 0.001

0.161 0.033
24 0.041 0.002

25 -0.008 0.004

26 0.00s 0.000
27 0,0130.004

28 0.024 0.010
29. 0.042 0.012
30 -0.002 0.007
31 0.146 0.00?
32 -0.003 0.007
33 -0.039 0.007
34 -0.106 0.003
35 -0,015 0.00?
36 -0.092 0.003
37 -0.058 0.017
38 0.013 0.01?
39 -0.049 0.003
40 0.010 0.002
42 -0.010 0.007
43 0.024 0.002
44 -0.006 0.001
45 -0.052 0.003

entIy 1: in Identity 2: Rinse 2:12 PM January 23. 1992
sk moe ALt 3IM
ople inihot : 1.0000 Solution Volume 1.00
ineak Inteations : 3 Off-Feik Iteoritions : I

Zr Sr 1i TA Ho Sp Si Al

(ppb) (ppb) (pph) (ppt) (ppm) (pph) ppb) (pb)
in -8.540 -0.476 -22.691 -29.128 -2431.783 2.676 -8.360 -10.800
.D. 1.212 0.116 43.045 9.207 407.282 9.074 1.524 6.677
P.S.D. 14.187 23.406 111?699 31.608 16.728 339.142 18.232 61.018

157
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WHC-SD-WM-DP-025
Addenduni 12 Rev 0

163.747
0. 17
0.129

22.2 2
-0,002
16.33
0. 006
0.421
1.079

-0.009
-0.112

224.703
24.378

0.P43
48.026

0.896
0.017

-0.008
-0.063

dptY 1: SSI1 SID 149Ac Identity 2: Direct
a mine : ALL S
ailde eiot : 1.0000 Solution Volume

2:20 PM January 23. 1792

I.00

n+tk liteqrations : 3 0ff-PeaP Jnleqations : I

Zr
)ppb)
-26.7?0

2.52 2
6.857

ippb)
919.361
84.977
10.371

I

4869,257
20.770
0.427

(p9 6 )
40,417
7.237

17.905

i

-5.285
0.414
7.833

Sr
(ppb)
9927.27?

13.472
0.136

Z
(ppb)
9776.646

6.245
0.064

Ca
(ppb)
?515.887

13.676
0. 1 3

I ro
4974.154

2.657
0.053

Cd
lppb)
9427.373

17.156
0.182

i
(ppb)
-71.714

2p.34
39. 410

Cu
(ppt)
486.261

7.50
0.154

Cr

5021.133
9.925
0.198

As
(pph)
-13.576
16.473

121. 338

(ppb)

4850.007
17.379
0.359

Ta

-31.679
7.254

10028.924
46.381
0.462

Nd

-22.766
14. 911
65.475

Na
mpb)

10010.020
31.913
0.317

K
lppb)
5293 .6?0

3.488
0.066

Ho
(ppm)
195.652
523.091
267.360

Co
(pb)
9662.3R7

8.617
0.089

Ce
(ppb)

16.212
13.060
80.553

Mo
(pt)

0.000
1.317

5854315.791

Mn
!ppb)
491.2?3

1.7?4
0.037

It

134

5.26)
0.0)1
0.006
0.0(2
0.0(3
0.052
0.004
0.009
0.003
0.809
0.803
0.408

0.087
0.00!
0.018
0.080
0.002
0.000
0.005

SA
(ppb)
4953.307

30.687
0.620

0I
(ppb)
4842.02!1

6.127
0.127

SI
p00)

-1118.677
16.934

1.514

Se
(pOD)
257.680

22.473
8.729

Sb
(ppb .
4903.787

54.420
1.110

Si
tppb)
-29.479

5.335
18.076

La
(ppb)

-1.358
0.000
0.000

p
(ppb)
?977.570

16.415
0.164

Aq
(ppb)
373.667

1.021
0.273

V
(ppbl

-0.461
1.446

313.81S

Al

(pob)
-172.530

6.574
3.822

E p
(pib)

-0.585
0.396

67.583

F

142.095
50.174
4.33

pb
(ppb)

-?1056
15.403

170.089

'p
(pW

-0.062
0.000
0.000
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Sr
fppb

a n -86 .9 4
.851

M,.D. 2.15)

(pob)
MI -37.188
0. 22.513
RS.I 60.673

Sf
I D )b

4 5.122
Dr 2.876

UD. 42,496

!ppb)

9.330
D. 167.843

Ippb)
ab -8.356

1.273
15.46?

zr

-2.6)
-1,4N
0.20?
14.56?

Zn
lopb)
-26,000
0.?55
3.672

Ca

0.600
3.130

90
Ipob)

-3.214

0.219
6.818

Cd

(npb)
-.767
1,032

27.387

i I
(ppb)
5138.321

42.738
0.832

Cu
ppb)
6.113
0.815
23.334

Cr
( ppb)
-9.068
3.720

41.023

As
ppb)

96. 314
.,447
7.732

(ppb)
0.577
3.9 ?

658.564

Ta

-25.029

7.967
36.756

(ppb)
-3.020
0.204
6.74Z2

Nd

(pgh)
5225.650

22.020
0,421

Na
(peb)

67.421
104.99!
22.2 5

(ppb)
-81.715

48.336
57.152

H

369.565
920 .05
242.942

C o
Ippb)

-3.777
0.18

21.651

Ce
(peb)
5092.46?

17.04
0.335

Mo

(p p2 I
.688

0.796
47. 186

Mr
(ppb I

-1.956
0.174
9.715

Sn

(ppb)
-17.706

2.213
46.3856

Ni

-3.336

1.805

54. 025

SI

5323. 077
10,459

0.8977

Sc

37. 842
49.632

131.159

Sb

(ppb)
- I56. 28.4

24,044
15.385

SI

lppb)
-64.458

5.915
9.177

Sa
(b)
5222.701

14.693
0.281

Pa

(prb)
-28.707

0,336
1.170

At
ppbM

5251. 394
16.659
0.317

V

(ppb I
26.954
2.631
9.086

Al

29.196
17.17?
5.900

Eo
peb)

5113.733
14.73?
0.288

[ppb)

69.371
281030

40.407

Pb

(ppb)
4853.101

2.122

2.672

Il
(ppb)
-. 062
0.323

517.797

11
(ppb)

174.165
24.0696
14.190

Erected Counts Statistics 2:25 P4 January 23, 1792
ank name : ALSIM

ple NeloIht : .0000 Solution Volume 1.00

,-Pak Integrations : 3 Off-teak Integrations : I
--------------------------------------------------------

lilye Channel Mean poulses S.D. Ipulses R.S.D. %pulses

1 23.4 0.03?
2 0.008 0.008
3 -1.045 0.030
5 15.857 0.063
6 26.881 0.054

0.068 0.042

196
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48.873
(-p j,

5235.363

30.14

i0

53:.>74
7.683

(ppM
503B. 12?

30.63

0.602

3.318 ,7

4,44

Cd

-8.693

1.035
12.135

N;

(ppM)

89.364
3.37?

(ppM)
5.434
2.648

48.707

16.0

(ppb.
38.352
2.43
3.586

(ppM)
-II?.?9!

31.305
23.34?

30.319

1Q12'.. 95
3.303

(ppM)
1.124
0.154

05,556

S?.954

4505.33244.624

Sb

(ppt)6.875

23.583

539

A q
(ppb)

-7,211
3.377

4.575

V(ppb)
10054.50?

16.107
0.160

Pb

(pob)

82.328
19.923

(ppb)10113.112
17.437
0.172

(Y
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