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S IGNATUR E P AGE

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 the requested laboratory analyses performed.

Tillman
2 A Evaporator Project M ager

pae

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.iebb
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the Hanford Site' - WHC-SD-CP-QAPP-002, unless superseded by the Statement of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.

DateL. . Markel
Laboratory Q.A. Officer

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

M. A. Bell
Manager
Processing and Analytical Laboratories

Date
--..
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- Hanford Company

P.O. Box 1970 Richland, WA 99352

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

Metals by ICP

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

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

I of 2
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242-EVAPORATOR FEED CHARACTERIZATION

INORGANICS CASE NARRATIVE

TANK: 102AW

Metals, anion, inorganic, and radionuclides data review for the 242-A
Evaporator Feed Characterization Project Fiscal Year 1991.

Tank: 102AW (referred to as 102AW in the remainder of this report)

These samples appeared aqueous with no visible organic layer. All samples had
a light yellow tint and 2291-4-3 (R9411) had solids present. Most check
standards were within control limits except for some metals; i.e., aluminum,
iron, and sodium. Also some of the radionuclides in the check standards were
outside the control limits.

Ion Chromatography (IC) Anions and Conventional Parameters

Customer Sample # Lab. I.D. #

2291-1-3 R9408
2291-2-3 R9409
2291-3-3 R9410
2291-4-3 R9411

Anions are determined on the undigested samples that are diluted if necessary.
IC is used to determine fluoride, chloride, nitrate, nitrite, phosphate, and
sulfate anions. All duplicates were within the control limits of 20% relative
percent difference (RPD). The results were consistent over all samples
analyzed for this batch of samples. The sulfate spike recovery data was
biased high due to matrix interferences and the high ion content of the
sample. The spike recovery data was bracketed by check standards that were
within the limits. Some of the parameters for sample 2291-1-3 (R9408) were
run in duplicate as a quality check of the method. The RPD for sulfate,
phosphate, nitrate, and nitrite were within the defined control limits.

Duplicate cyanide analyses were run on sample 2291-1-3 (R9408). The RPD for
this sample was within the control limit and the spike recovery value was
about 95%. The results of the check standards run before and after the sample
were 100.5 and 99.1% respectively. The check standards run before and after
Total Inorganic Carbon (TIC) and Total Organic Carbon (TOC) indicate good
accuracy for these analytes. No exotherm was detected for this batch of
samples. The check standards run for this batch of samples for the
Differential Scanning Calorimetry (DSC) indicate good reproducibility.

The dates on the analytical cards for Fluoride and Chloride results are the
dates the data for these analytes was regenerated. The actual analysis date
is 09/25/91.

1 OF 3 6.4
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These samples were used to determine americium 241 and several other Addendum 3 Rev 0
radionuclides because of concern for criticality. Isotopic analysis for
uranium was accomplished using Alpha Total/Alpha Energy Analysis.

The sample was run in duplicate except for the isotopic uranium. The
precision and accuracy data were within the limits of control. An additive of
the isotopic uranium data agrees well with the total uranium results.

For no apparent reason, the spikes were not run for Tritium with this batch of
samples.

r /
J n H. Tillman, Manager
norganic Chemistry PAL

3 OF 3 GOG
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T. 0. 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 (OSTsI:

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
demgnation protocols. Currently, no analytical capacity exists to perform
Nb analysis. This long lived (2x10' y) beta emitter is not expected to be
present in significant quantities and will require development efforts to
analyze for. Addition of total beta (TO) 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 Puns at the 222-&Laboratory is complicated by the presence of
this isotope in the spike (Pu ) added to the analysis to allow correction
for overall yield in the procedure. For pIt 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.

6.8
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If you need any additional information or have any questions, please call me
on 3-3869.

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

jmd

Attach'ents - 7

CONCURRENCE:

C. R. Stroup, Manager
Analytical L boratories

J. riggs, Manager
22V Analytical Laborat 7 Complex

Date z a9 C

Date
-7-

C'V

a.

-6.10
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TABLE 2
RECOMMENDED ANALYSIS MINIMUM QUANTITATION LEVELS

for TANK FARM WASTE ANALYSES

High Salt
Liquid

Alpha Total 100
Beta Total 350

1
3.5

Low Salt
Liouid

0.01
0.035

Radionuclides Analyzed by Gamma Energy Analysis

Co0

Cs137

RuRh"I

4
5
50

4
5
50

0.04
0.05
0.5

Radionuclides Analyzed by Separation with Beta Counting

H]
C1'
Nb"
Se"
Sr"
Tc"
11 9

75
50
*

50

250
900

1.5
0.5
*

0.5
1.5
2.5
9

1.5
0.25
*

0.25
0.015
0.025
0.09

Radionuclides Analyzed by Separation with Alpha Counting/Alpha Energy Analysis

Pu238
PuZ39/

240

Am24 1
Cm244

2001
50
100
100

21
0.5
1
1

0.02'
0.005
0.01
0.01

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

No current analysis capacity for Nb"
Potential interferrence on Pu analysis from contamination in Pu M spike
added to the analysis
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TABLE 3 (cant)

(continued)

Semfvl)atiles

69. Dibenzofuran
70. ?.4-OnLicrocaluene
7t. DLechylphchalace
72. 4-ChlorophenyL-phenyl

ether
73. FLuorene

4-Mitroantline
4.6-Dinitro-2-methylphenol
N-nicrosodlphenylamine
4-Bromophenyl-phenylether
HexachLorobenzene

PentachlorophenoL
Phenanthrene
Anthracene
Carbazolo
DL-n-bucylphthalate

Fluoranchene
Pyrene
ucylbenzylphthalate
33,'-DichLorobenzLdine
Benzo(a)anchracene

Chrysene
bis(2-Echylhexyl)phtha1aca
Oi-n-occylphthalace
Benzo(b)fluoranchene
Senzo(k)fluoranchene

fenzo(a)pyrone
lndeno(1.2.3-cd)pyrene
DLbenz(a.h)anthracene
Benzo(gh,L)peryLen&

CAS Number

132-64.9
12L-14-2
84-66-2

7005-72-3
86-73-7

100-01-6,
534-52-1
86-30-6

101-5-3
ILB.74-L

97-86-5
85-01-4
120-12-7
86-74-8
84-74-2

206-44-0
129-00-0:
85-68-7
91-94-L
56-55-3

218.01-9
117-81-7
117-84-0
205-99-2
207-08-9

50-32.68
193-39-5
53-70-3

191-24-2

16500-90-090
Attachment 3
Page 2 of 4

Ouantttatlon LLmtrs*
Low Med. On

HAte J1 1sA Cobuin
urLt__L-JKP urjKvr_ (nol

10
to
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 £0000

(20)
(20)
(20)

330 10000 (20)
330 10000 (20)

1700
1700

330
330
330

1700
330
330
330
330

130
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)
(10)

(20)
(20)
(20)

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

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

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

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

* QuantLcacion limits listed for soLl/sedimenc are based on wet weight. The
quanctLation limits caltulated by the laboratory for solh/sedimenc.
calculated on dry weight basis &a required by the contract, will be higher.

c.14

74.
75.
76.
77.
78.

79.
80.
81.
82.
83.

84.
85.
86.
£7.
88.

89.
90.
91.
92.
93.

94.
95.
96.
97.
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TABLE 3 (cant)

16500-90-090
Attachment 3
Page 4 of 4

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

CAS Numhbr

agantLt atLon
Low

HatrX Sal
tus/L. ujv/k,

Chloromethane
Bromomechane
VLnyl Chloride
Chloroethane
(ethylene Chloride

Acetone
Carbon DOsulftde
1.1.Dichloroechene
1.1-0Lchloroechane
1.2-Dichloroechene

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2

(total)

1.
2.
3.
4.
5.

6.
7.
a.
9.

10,'

11.
12.
13.
14.
15.

16.
17.
18.
19.
20.

21.
22.
23.
24.
25.

26.
27.
28.
29.
30.

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

67-64-1
75-15-0
75-35-4
75-34-3

540-59-0

67-66-3
107-06-2

78-93-3
71-55-6
56-23-5

75-27-4
78-87-5

1006L-01-5
79-01-6

124-48-1

79-00-5
71-43-2

10061-02-6
75-25-2

108-10-1

591-78-6
127-18-4
108-88-3

79-34-5
108-90-7

100-41-4
100-42-5

1330-20-7

* Quantitation limits listed for soil/sediment are based on wet naight. The
quancicacion liis calculated by the laboratory for soil/sediment.
calculated on dry weight basis as required by the contracc, will be higher.

vnatLesi_

LLeLts*
Med.

u,/Kr

On
rolumn

1a-%

Chloroform
1,2.DLchloroethane
2-Autanone
I.LI.-Trtchloroechan.
Carbon Tecrachloride

Bromodichloromethane*
1.2-Dchloropropane
cLs-1.3-DLchloropropene
Trtchloroachen.
Dibromochloromethan.

1.1.2-Trichloroethane
Aentene
trans-1.3-Dichloropropene
Aromoform
4-Nechyl-2-pentanone

2-Hexanone
Tmtrachloroethene
Toluene
1.1.2.2-Tetrachloroethane
Chlorobenzene ,

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

i200
1200
1200
1200
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)

to
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
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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

jevel 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

3evel C Requires that the data be reported in Sample Delivery Group
(SDG) 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

. -G.18
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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.
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Procedure LA-533-105
Anion Analysis on Dionex Model 40001

Typical sample dilution was 0.000099g/mL

Fluoride
Detection Limit In solution - 0.09 ppm.

Chloride
Detection Limit in solution a 0.04 ppm.

Nitrate
Detection Limit in solution a 0.24 ppm.

Phosphate
Detection Limit in solution a 0.13 ppm.

Sulfate
Detection Limit in solution - 0.13 ppm.

Procedure LA-622-102
Detvrmination 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

7,2
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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.
0.010g/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.
o.OlOg/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
Typical sample dilution for the Water Digestion was
Typical sample dilution for the acid Digestion was

0.0025g/mL.
0.OlOg/mL.
O.OlOg/mL.

2~8



I4

WHC-SD-WM-DP-025
Addendum 3 Rev 0

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
Thorium
Titanium
Uranium
Zinc

-- 8.2

0.1424
0.0026.
0.0839
0.0039
0.1359
0.0246
0.0024
0.0141
0.0032
0.0011
0.0049
0.0147
0.2122
0.0631
0.0183
0.0010
0.0273
0.0122
0.0035
1.1405
0.0017
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WHC-SD-WD-UzuD
Addendum 3 Rev 0

CHAIN OF CUSTODY

CoaC, Catt t C . Pit k ff __ te_ * " : . 1-?

*IVLanu N/A offe Property 0 N /A

Ma hadof Ship.nt. ' Sample Truck

Sh Ipped

SAMPLING INFORMATION

seept..Collected by - bae lime'-f n

-Z-7

lee ch"aIs d N/A

SAMPLE IDENTIFICATION

sampte Kupber Smpes Schpile Ilaber

2A0 &LU -L- __ FSS-T-6U0-000Q1. F- Routine 2

CHAIN OF POSSESSION

te nqIsIby tceved b. 7Date/Tis
c,,,;1 ~t .. - *z* 7

r t 1t qr eceived by: Gately ICA:

InquIshe by: ReceIived by: Date/I yim:

let Inqisuhed by: Received by: Gate/ I m:

ii

ocusniNQ - .. ev d . . Pave

*Vt<80 0C- I

-.-- W. j1o
~Iur ... ~u~wlr~rl * ntr.~rit. :t I-atar NVW . '2h f~~ -a .--- - I



WHC-SD-WM-DP-
025 -Addendum 3 Rev A

Date/Time Received 6 -/ D Client Name 7760 $/7 4

')roject/Client I - 7 /--- B4A/k Hatch or Case I /Zs-&72a I221*
SC-, O~ etn jr CnA .het C.c. w. 41v. M . .Aw 5 -2.2. - /

P16,
Cooler 10 (if noted on outside of cooler) 3/

1. Condition of shipping container? __ __ _ _

2. Custody Seals on-a r intact? Yes 1 3 No 7 3;SV:4..

3. Custody Seals dated and signed? Yes [ ] No I I :ee-....

4. Chain of Custody record Is taped-on Insd-f -uuler lid? Yes [/j No E I

5. Vermiculite/packing material Is: Wet [3 Dry [ I /

6. Each sample is In a plastic bag? Yes II No [ A

7. Number or sample containers In cooler:

0. Samples have: A clips tin cans) _PJV/. tape

custody seals < ap ropriate sample

hazard labels

9. SamplEs- are: In good condition .//2. leaking i

W broken n- have air bubbles

..A2L,. other

10. Samples received at *..At. C. Coolant type A'A-

11. The following paperwork should be accounted for (N/A if not appl icable):

Chain or Custody 1(s)

Request for Analysis 5(r) 4

Airbill I - - Carrier 7AZ;t-A,

12. Have any anomalles been identified above? Yes 1 3 No (t

13. Memos hive been Initiated for all anomalies identified above? Yes i

- 'Do r -9

Printed flame/Signature /-a4 /rn. Alrvt7'xa4 A Date/Time -- 9

13



T ANK FARM PL.ANT;OPERATING PROCEDURE
WHC-SD-WM-UP-0b
Addendum 3 Rev 0

CHAIN OF CUSTOD

Covhn.Consut. .C. Pkff *1e L -,

L.QI fLadin@ , N/A Offlte Property N/A
Method of shipment Sampl e Truck

Shipped to ??2-S

SAMPLING INFORMATION

Sample Colti d /f

Saae L cnr - 1MW% \Dz-et. ?titc * -A

Seearkg . V r,

Ice chest ruupL&- rigid bDkId N/A

_________._. __- Pugn Mo. - N/A
SAMPLE IDENTIFICATION

Sample Nwber Saple Schedue umber

.I A/J2 1 /- FSS-T-630-0000 F1-A. Routine 2

CHAIN OF POSSESSION
. nu . Received b Date) 7IM

Received b/ Date/ Ime /

Inquih by. Received by: Dete/TIm:

ReLinuwaished by: Received by: DateITime:

skr- q*27
p.J 7/ iijq

- 12.2

Dcmnt NPage

ta030n t Ci 4 C5

I
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WHC-SD-WM
-~7't-/047 sAddendum

LABORATORY ID
31bSie Samp Ied rime Sampled"

- I - a,

nple Site or Sampling ID JOP"- Date Received at 222-5 Time Received at 222-S

* 4-34-
t 5 (sgnature) RPT Release (Signadure) Dose Rate

ivodian (Signature) Date nalys isposal Date

ren t -Co-p.et.

*.Oii No. Tech/Receiver (Signature) 0ate Entry Coae fu Commenu%

"IS RAM Z

r4,. *

J9

II

0-.6 000,59
d. 

1-

I

I
* It

1

I

-~ A

,6u~
t

0



WHC-SD-WM-DP-025
Addendum 3 Rev 0

SAMPLE CHECK-IN LIST
SAMPLE NUMBER MATRIX

AGREEMENT
* WHC 10 SAMPLE LABEL PNL ID OF

NUMBER NUMBER NUMBER INFORMATION7

-T)4RW r rw if- A R ____<_

SEJ-2 4/O

i -

PNe 2 of 2

14

12.8



Date/Time Received
/

Project/Client I rO'-AE) -Oo/U

Cooler 10 (if noted on outside of cooler)

1

2

3

4

5

6

7

ft rw "~POW C 'fi
WHC-SD-WM-DP-025 -
Addendum 3 Rev 0

6 A")/q - Clilent Name I /~~

Batch or Case I

4-e

. Condition of shipping container?

Custody Seals on cooler intact? Yes CA No I I

. Custody Seals dated and signed? Yes 1i No [ I

. Chain of Custody record is taped on inside of cooler lid? Yes E 3 No [ 3

Vermiculite/packing material is: Wet I I Dry [ I O4

. Each sample is in a plastic bag? Yes t 3 No [A 4M

. Number of sample containers in cooler:

0. Samples have: clips (in cans) tape

3< custody seals appropriate sample
labels

hazard labels

9. Samplds- are: In good condition leaking

broken have air bubbles

other

10. Samples received at *C. Coolant type

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

Chain of Custody U(s) 4a. //4-

Request for Analysis 1( (/' ----

Alrbill I -A)/ CarrierI/7.s Af/rAAr O

12. Have any anomalles been identified above? Yes I 3 No [p

13. Memos hive been initiated for all anomalies identified above? Yes [ 3

Printed Name/Signature geltT1A e/Time
Fe 1 3f 4

12.10



I.
WHC-SD-WM-DP-025
Addendum 3 Rev 0

CHAIN OF CUSTODY

coapanycontact ,: C. C. Pitkoff 3-2408

lill of Lading No. N/A ofEit. Property so. N/A

Kethod of Shipment Sample Truck
shipped to 222-S

SAMPLING INFORMATION
sample Collected by 2 .LJ I Date 4 2. 9 1i
Sample Locations - 2.d - 2 A

Remarks-

Ice Chjftc.SPW- Field Iogboot and N/A
P3rN'O 4 - Peg* No.

SAMPLE IDENTIFICATION

Smpte Mnuer Sample Schecito mber

2AWtJl4 I 1-3 FSS-T-630-00001, FD-A. Routine 2

CHAIN OF POSS ION
I.Linquish Received by: , Date/TlI.:

.. - 1 1 /,r &-/12.-91 / /-it?
ct i ynqu v bec. ed by: Date/Il..:

Relinquished by: Received Date/Time:

Rt lnqulshed by: Received by: Oste/Tim:

Ln

r,

%j

11

I 12.12



H-- -- iMsic 5s
WHC-SO-WM-DP-025

,,/IAddndumR3 Rev 0
Uate/Time Received A/d /4indA J Client Name

Project/Cl lent I rO4/ JO.- ' 2  Batch or Case I A9St! 2 2 A

Cooler ID (Ir noted on outside or cooler) j7r-I

1. Condition of shipping container? .6=21-

2. Custody Seals on cooler intact? Yes [X No ( I

3. Custody Seals dated and signed? Yes [WI No I I

4. Chain or Custody record is taped on inside or cooler lid? Yes t I Ho f

S. Vermiculite/packing material is: Wet t I Dry A A/

6. Each sample is In a plastic bag? Yes [ No t] rA

7. Ilumber of sample containers in cooler:

G. Samples have: clips (in cans) tape

custody seals . appropriate sample
labels

hazard labels

9. Samplds are: In good condition leaking

broken have air bubbles

other

10. Samples received at *C. Coolant type

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

Chain or Custody 1(s)

Request for Analysis Vv) )

Airbill I - / _ _- Carrier../1rq4{q/As.., '

12. Have any anomalies been identified above? Yes t 3 No

13. Hemos hive been initiated for all anomalies Identified above? Yes ( 3

Printed Name/Signature hdDfff ate/T ime 4/7 y

13
BEST AVAILABLE COPY

12.14



. ._WHr-qn-WM-np-n?i;
.Addendum 3 Rev 0
CHAIN OF CUSTODY

Cow". cont.ct C. C. Pitkoff Tete#hone 3-2408

ait of Lading Me N/A offelt. Property a-o N/A

Method of ShlpMnt Sampl e Truck

Shipped to 222-S

SAMPLING INFORMATION

Soap1. Collected by Date 4-.. Q Tim Q
Sample Locatlew gj, -AUJ ,p2?-Alj r9 44 f- A
Remarks

-7Field Lbook "nd N/A

SAMPLE IDENTIFICATION

Sapie Number SoLpte SchedSts Number

SAW (oil -g FSS-T-630-00001, FD-A, Routine 2

CHAIN OF POSSESSION
Relinquished byl Received by: Date/T ime

Reinhie ajv by- DeafTime:

Relinquishad by: Received byDate /Time:

Relinquished by: Received by: Date/Tim:

12,16

C-

'-p.

C'

I I



WHU-SU-WM-UP-025
Addendum 3 Rev 0

Date/Time Received Client Name 461XtZJaa.

Project/Cltent I )ql -/6- ) AeCI Batch or Case I //OA-s . ?-,

Cooler ID ir noted on outside of cooler) 7P-/ . ,r - g jg

1

2

3

4

S

6

7

a

. Condition or shipping container? AC7__ _

* Custody Seals on g.i 1lntact? Yes Md lo [ ]

. Custody Seals dated and signed? Yes S] No E I

. Chain orCustody record is taped on inside of cooler lid? Yes [ ] No 1 I

. Vermiculite/packing material is: Wet I I Dry I V/A

. Each sample is in a plastic bag? Yes N I No [/

. umber or sample containers in cooler:

. Samples have: clips (in cans) tape

Q custody seals appropriate sample
labels

hazard labels

9. Samplds are: in good condition leaking

broken have air bubbles

other

10. Samples received at /A *C. Coolant type

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

Chain of Custody f(s) L

Request for Analyst () i/A)

Airbill I -SI CarrIerzto. 1 r A,,. . p
12. Have any 'anomalies been identified above? Yes I ] No PcI
13. Memos have been initiated for all anomalies identified above? Yes t 3

Printed Name/Signature A Date/ime
111a -. I -,44zJVe/Ts'

13

12.18



WHC-SD-WM-DP-025
Addendum 3 Rev 0

SAMPLE CHECKOUT LIST
COPY

Sampl ID ~ ch.stgn./pyrI Sample out Sample in Date/Jim Cusodte

7

1/59

0; (0 C:'9)

,1'9vqo I Y02W
O~~3o/ (330(99t?

N-

"2.20

I

r



WHC-SD-WM-DP-0 25

Addendum 3 Rev 0

SUMMARY DATA REPORT

Project: 242-A EVAPORATOR FEED CHARACTERIZATION
Tank: 102AW
Customer ID: 2291-1-3

Undigested Sample Results

Sample
R9408

Specific Gravity 1.024

Sample Duplicate
R9408

NA

Differential Thermal

Total Organic Carbon

Total Inorganic Carbon

Ammonia

No Exotherm

4.12E-1

6.84E-1

1.38E+2

No Exotherm

g/L

g/L

4.02E-1

NA

NAppm

Determination of
Hydroxide Ion

Cyanide

Ion Chromatographic

Chloride
Fluoride
Nitrate
Nitrite
Phosphate
Sulfate

6.23E+2
4.28E+3
1.44E+4
2.53E+3
1.79E+2
2.26E+3

ppm
ppm
ppm
ppm
ppm
ppm

NA
NA

1.41E+4
2.51E+3
1.77E+2
2.12E+3

Note: pH analysis not run.

g/L

3.01E+3

1.27E+0

ppm

ppm

NA

1.17E+O ppm

ppm
ppm
ppm
ppm

14



WHC-SD-WM-DP-025
Addendum 3 Rev 0

SUMMARY DATA REPORT

Project: 242-A EVAPORATOR FEED CHARACTERIZATION
Tank: 102AW
Customer ID: 2291 -3-3

Undigested Sample Results

Specific Gravity

Differential Thermal

Total Organic Carbon

Total Inorganic Carbon

Ammonia

Determination of
Hydroxide Ion

Cyanide

Ion Chromatographic

Chloride
Fluoride
Nitrate
Nitrite
Phosphate
Sulfate

Sample
R9410

1.027

No Exotherm

5.17E-1

1.07E+O

5.72E+1

2.99E+3

1.21E+0

5.82E+2
4.09E+3
1.41 E+4
2.54E+3
1.74E+2
2.55E+3

g/L

g/L

ppm

Sample Duplicate
R9410

1.027

NA

g/L

ppm

NA

1.07E+O

6.80E+1

ppm

ppm

ppm
ppm
ppm
ppm
ppm
ppm

3.09E+3 ppm

NA

NA
NA
NA
NA
NA
NA

16GNote: pH analysis not run.



-4dC-SD-WM-DP-025
Addendum 3 Rev 0

UNDIGESTED SAMPLE ANALYSIS RESULTS

Eta&



9 3 I 2 3 3 1) :5 I

UNDIGESTED SAMPLE RESULTS

Tank:
Core:

Segment:
Customer ID:

102AW
NA

RG409
2291-2-3

Check
Standard Stank Sample

Duplicate
sample

Spike of
Sample

Check
Standard

Labia: A0400 114011 R409 RS409 R9401 R9411

Lab ID: } R9409-5?1Fi RS40-557I
Cyanide (06-27-91 100 1 <0.50E+0 1.31E+0 Pai 1.33E+0 -97.9
Lab ID: A0406 Rg407 R409 E :S9409 - R40 09412

Lab ID: R1409-57111
Differential Thermal 109-15-91 100 % No Exotherm No Exotharm NA NA 1001%
Ion Chromatographic

Lab ID: R S409-5 771
Fluoride (05-16-92) 96.4 <1.11E+2 P 3.87E+3 PPID NA NA 95.5 %

LablD: R409-5772
Chloride (05-18-92) 95.7 % <1.11E+2 PPM 1.75E+2 PML NA NA 94.6 %

Lab ID: R9409-5775 R1400-5975
Bulfalte (09-25-91) 96.8 <l1.00E+0 PPM 2.62E+3 REm NA 147.3 % 98.3 %

Lab ID: R9409-5774 R9409-5974
Phosphate (09-23-91) 103.7 5 < 1.00E+0 PPM 1.79E+2 Ppm NA 93.6 % 101.5 %

Lab ID: 1401-5773 R0400-572
Nitrate (09-25-91) 95.7 5 < 1.00E+0 1.44E+4 PPM NA 101.2 % 95.9 %

Lab ID: R40-577S R0400-5976
Nitrite (09-25-91 100.985 <1.00E+0 M 2.64E+3 IPPj NA 114 % 99.4 %

Lab ID: 19409-572a
Ammonia 108-23-91) c <1.7GE+i + .I P 1.27E+2 Opp NA NA 9 %
Lab ID: R1409 - 5729
Determination of
Hydroide lone (09-10-91) 99.7 5 B.64E+0 +om 2E+3 NA NA 99.7 %
Lb ID: R9400-5727
Totalinoroanic Carbon (09-04-01l 102.2 % 3.80E+0 u 6. 5.E E-1 j/L NA NA 102.0 %
Lab ID: R940-5726
Total Organic Carbon (06-27-91 101.8% 4.70E +0 . 6.BE-1 IaL NA NA 101.0 %
Lab ID: JR0409-5706 A_______Specific Gravity (06-12- 91 99.2.% 1 .90E-1 1.024 NA NA __. %

PH - NOTRUN I

"C

to
4 C
a

ro

-.N



9 %I ? :{. 6

UNDIGESTED SAMPLE RESULTS

Tank
Core:

a=somerv:

NA
R9411

2291-4--3

Check
Standard Bik S8Ape

DU= Check
Standard

Lab HH

Lab 9): A41 7
ynds (6-27-91) 100 % <0.50E+ ppm 1.38E+ ppm NA NA 97.9 %

Dto rmmaiTomi -09-15-91) 100 % No Exoherm NoExotenn_ NA NA loo %

Lab V: F9411-6771
Fhioide (05-18-92) 96A % <l.11E+2 ppm 3.90E+3 ppm NA NA 95.5 %

Lab D: H411-577
(0-18-92) 95.7 % <i.11E+2 p 4.81E+2 ppm NA NA 94.8 %

Pthgte (09-23-91) 103.7 % <1.E+0 p 1.67E+2 ppm NA NA 101.5 %

0-25-91) 95.7 % <.0(E+O ppm_ 4E+4 NA NA 95.9 %

Nitdb (09-25-91) 100.96 % <i.&E+ pm 2.58E+3 pm NA I NA 199.4 %
i 0: H9411-5723 H9411-5921 1

Anonia (08-23-91) 96.8 % <1.79E+ ppI <4.1 E+2 ppm NA 87.7{% 952 %
Lab Iu:I HW411-6 HU411-I128
Totan Carbon W-04-91) 102.2 % 3. BE+0 duo 7.58E-1 i NA 11 .8 % 102.1 %
Lao -O: HUM411-5726
TotalOgnCarbon@6-27-911 101.8 % 4.70E+O 4.24E-1 IL NA NA - 101.9 %

G _radty (-12-91) 99.2 % 9.90E-1 1.026 NA NA 98.81%

pH - NOT RUN 7 - 1 1
N

10 6 0 3



WHC-SD-WM-0P-025
Addendum 3 Rev 0

VISUAL CHECK AND OVER-THE-TOP READING ANALYSIS - UNDIGESTED SAMPLE

RC V'4Qt. <'ut 1OL2AW &-14-91 is.4s

WiDiED 0le.

A. J. Vu.IN A .
-,: -o 1

t - - a n. ~ ..

I. .nj e mnbni .. LA

C -- M IA 12IS T - 72
0. C-- I 7 C-

. hlW. V .. IE.I. .

s.......'

m.eeleEw . .5 ..

-. V TUL Ea~ C S.~l -P.EO 0

t' jic I.*A WI.J. .
L. tdiM. IUA./LI. A. -

LI. c-s

- Ta

1<n VI.V.-tl .. 1 .. -dl9 .!tl .
-S41 50 - A 1-9c1 -25 -.-

AI~I-t.fl... W.Ant

- -. c- -3

. a -.a -. -.a

I. u-U- J;A. Ebb. VUL.,LEiUIHF. VSUIAL kEHAKS eL -

Ad

H Wll-. IO2W *-1 -91 12.N/ 2t

A. iJi 100D~le~ S :-
It. 1rMl~kE wt.L;. .e lUILa Wt. A

0) C-n.

F. ViSUAL KENAIIKS

e-;1-fe-

. Afl~b A...)n.. s

-- 24
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WHC-SD-WM-DP-02 5

Addend 3 R EEO
SPECIFIC GRAVITY ANLYIS -UNIGESTED SAMPLE

u. -0-- a "...

2 rNZLZ R U zo RERUNSTDO I 67-.a RESULT .4127 -

STO VAL).V38 4 ?mcj

- I- -

- is -1

90-Pse

- .2.011-

,- il-1z

t i.9-of

-s z0

- *

- -
I .32 I

rq- -,n

7 7. panel RERUN
ALc 'in

W

- r3. a

7 E.. :J. ... 0,

-0 - * -. - a --

RERUN

K 4'VO-506
C, .. OooS

4- j'.7oz

.0113

0d-

M - .0 oq -

1 . lytiaI

4 *

CN

26
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WHC-SD-WM-DP-025
Addendum 3 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9408 2291-1-3
Analysis: Sample Prep:
DIFFERENTIAL THERMAL UNDIGESTED

Instrument: Procedure/Rev:
WC1 6134, WC1 6129 LA-514-113/A-0
Technologist: Date:
S. COBB 09-15-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA D. HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5511 11
2 REAGENT BLANK R9407-5611 12 - -
3 SAMPLE 2291-1-3 R9408-5711 13
4 SAM DUP 2291-1-3 R9408-5811 14
5 FINAL LMCS CHECK STO R9412-5511 15
6 16
7 1 17
81 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

LMCS CHECK STD 27C11-AZ/.10 mL _ NA

A-6000-881 (03/92)

28



9 3 I 2 1 - i I I

File: 00630.OO1 DSC METTLER 14-Sep-91

Rate: 10.0 'C/min Ident:82583.0 Mettler GraphWare TA72PS.1

fk-

R9406
Integration
Delta H14917

1538.4
Peak 99.7

mJ
J/g
C

-69. 4 mW

Integration
Delta H 2380 mJ

245.4 J/

ii
Ii''ii
Iii~iIi~ I
Ii a

247.6'C
7.1 mW

200. 300. 400. 'c

9.696 mgg

A
0
x
4)

3C
E

0O

Peak

N

.1
100.

CA)
0

-z I

I 
I



9 3 I 2 z 5 s

R9407 102AW
10.000 mg Rate: 10.0

File:00631.001

Ident:82583.0*C/min
DSC METTLER 14-Sep-91
Mettler GraphWare TA72PS.1

A
0
x

R9407

I ±00. 200.

'3

IL

3r
E

ICO
0

0. C)
a0.0

L'
cn

300. 400. 'c

I -I- I I P -- T- I



9 3 1 2 3 i '1 5 I 5

R9408 102AW
10.187 mg

A
0
x

'-

3c
E

0;
in

Film:00533.001 DSC METTLER
Rate:10.0 'C/min Ident:82583.0

14-Sep-91
Mettler GraphWare TA72PS.1

R9408
Integration
Delta H13822 mJ

1356.9 J/g
Peak 115.90C

-84.3 mW

100. 200. 300.

0.
I L

>2

(D I

C

A
400. *c

J-



2 < 3 1 3 1 7

R9408 DUP SAMPLE
9.351 mg

A
a
'C
0D

E

Ln

Rate: 10.0 OC/min

File: 00634.001

Ident:82583.0

R9408
Integration
Delta HI5596

Peak

DSC METTLER 14-Sep-SI
Mettler GraphWare TA72PS.1

DUP

mJ
16r7.9 J/g
101.80C
-86.9 mW

100. 200. 300. 400. ______-iC

el
an

I

C.,ow,

9 3 1

11



9 3 ) 1

DSC STD R9412
9.741 Mg Rate: 10.0 OC/min

File: 00638.001

Ident:82583.0

DSC METTLER 14-Sep-91
Mettler GraphWare TA72PS.1

A
0
'C I

Ill
iii
iii
Iii

~Ii
it

Integration
Delta H15665 mJ

Peak
1608.2 J/g

105.8*C
-86.6 mW

Integration
Delta H 2203

Peak

END STD R-9412

-r - rflr fl-nr r-n -

200. 300. 400.

wA

OL

-W/(. I. n

I
+

x

10

CL U

co

226.2
239. i

5.8

mJ
J/g
C
mW

-I

ii
100.

9



WHC-SD-WM-DP-025
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b5oc Ccd-kedna-cd KS.) 2do I I

IMF I GURAT I N

26-NOV-91 11:24

E INDIUM
DSC SIGN ICTA
TU LAG
JAU SIGNAL
E -DIMIN. FACT.

(AU LAG 2
"fU SIGNAL 2
E DIMIN. F. 2
r2

TEMP.
14v. TEMP.
A PT100
Si PT100
C PT100
WEAT P
HEAT I
MtAT D

O0L I
OL 2

COOL 3
Al
p1
Cl
Ti
A2
B2
C2
T2
A3

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
17.984

-. 072
363
9360.3

-15.043
.01538

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

40
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WHC-SD-WM-DP-0 25

Addendum 3 Rev 0

C D5C
cohr IGURAT ION

20-JUL-91

E INDIUM
DSC SIGN ICTA
TAU LAG
TAU SIGNAL
E DIMIN. FACT.
S
TAU LAG 2
TAU SIGNAL 2
E DININ. F. 2
S 2

19:16

250.8
1
9
0
1
2400
13
0
0.88
2200

MAX. TEMP.
MIN. TEMP.
A PT100
B PTIOO
C PT100
HEAT P
HEAT I
HEAT D
COOL 1
COOL 2
COOL 3
Al
91
CI
TI
A2
B2
C2
T2
A3
B3
C3

600.
-50.

.21409

.74787
-. 10809

3000
250
30
0
0
0
10773
58.121
.14689

-100
8940
17.884

-. 072
363
9360.3

-15.043
.01538

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

42



WHC-SD-WM-DP-025
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TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

-... .- ..-- . b . ....-. ,

sudLA-j =4-103 % kL:UVky wil"ItL 0

bib& LK IA

i DI ONC Wii HRWA. 11S'~

W1O :VAL jit0s.ac 101.2%

- -. -.eage

-. *

a~t2e - f .jpee As..4 ~ gs

-- . .. . -.. -

y eoa.-2 se 1 IT49 2e. a

KPX ~'IUS. IUMSc1! &E q 2

et L-Juq-1U5 (Wi U 1eih

- "-- -. 1000

-7. S, S. -*J

--

R V4O.-~tv U2Aw6-14-91 1284 2

.. 1==. .ha

SAMPLE SFTKEJ D
SPIKL VCLL

yp7p

~1

,..,4. .. ,.,,. . - . I- ...
H Y'I/.-ddI )O2AW *-14-Y1 14.JY pb

.. .m. .,..*...m a... . s.. . .rt

Iyg Lk:---0 / 41-

S. - . -.-

--

a..f s si- a..- ass a~~

-- -. b. e . -. 8.- P...

k V-UJ.-5&d )'t..A 614P 1 £?J', **c
--a - - - a

I A-.4-10tl JuNVECI nd 11 Us

m . -. . -

-.

a I Di 70i. H ew

H V412.-0&Z iLwt 4-14-1 101. 9%

'as.
etCe LA4F)6 LCVIC )&

bp - nuea ... ...

- a

5.441

op,

I
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WHC-SD-WM-DP-025
Addendum 3 Rev 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. (

Sample: R-9407

Blank = N/A
% Difference = 10

Date: 06-27-1991 Time: 08:45:19

Sample Size = 200 Dilution Factor = I
Min Readings = 7 Max Readings = 7

Analysis Time ==== Coulometer
1.01 0.00

2.01

3.01

4.01

5.01

6.01

7.01

1.20

2.10

2.8 S

3.50

4.20

4.70

=== %Difference =
0. 00

100.00

42.86

25.00

20. 00

16.67

10.64

BLANK VALUE = 4.7 / 7.006653 = .670791 g/L/minute

Sample Run By: 80028

46

== Reading
I



WHC-SD-WN-Dp025
Addendum 3 Rev 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: R-9408DUP

Blank = .670791
% Difference = 10

== Reading
1

4

6

7

Date: 06-27-1991 Time: 09:27:48

Sample Size = 200 Dilution Factor = 11
Min Readings = 7

==== Analysis Time ==== Coulometer
1.01

2.01

3.01

4.01

5.01

6.01

7.01

0.00

5.70

7.90

9.40

10.30

11.20

12.00

Max Readings = 7

== Difference ==
0.00

100.00

27.85

15.96

8.74

8.04

6.67

12 - 4.699959 )( 11 )/( 200 )

12 - 4.699959 H 11 )/( 200 )(12)

= .4015023 g/L Carbon

= 3.345853E-02 Molar Carbon

Sample Run By: 80028

--- 48



WHC-SD-WM-Dp-025
Addendum 3 Rev 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. )

Sample: R-9412

Blank = .670791
% Difference = 10

Date: 06-27-1991 Time: 11:27:31

Sample Size = 200 Dilution Factor = 11
Min Readings = 7 Max Readings = 7

== Reading
1

Analysis
1.01

Time ====

2.01

3.01

4.01

5.01

6.01

7.01

Coulometer ==== % Difference ==
0.00 0.00

38.60

51.40

55.90

58.00

59.40

60.30

100.00

24.90

8.05

3.62

2.36

1.49

( 60.3 - 4.699344 )( 11 )/( 200 ) = 3.056036

( 60.3 - 4.699344 )( 11 )/( 200 )(12) = .2548363

g/L Carbon

Molar Carbon

Sample Run By: 80028

50
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TOTAL INORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

IC ILA-64-10 4 FCUQVERy WID 0

-

sl un'tl.i K SES.I

s 1 i ALc RE: 10A.acb

TIC - - . W

-- a--- - - - -

TIC .- S.22-102 0/U - efrE 0

...... '2 e...To-o

U ~ ii.

R 9110/.-b62 102AW 6-14-9I 12flJY 26
Oa.-.s aa.4..t - .- m crawu - ..

ic LA-62-102 U/0 Wl.90 0

REG. IL

RELG&41 HiL$MK

a-- - a -

a.....e *.....- a..... a. * .a
TnO2

R 9412.-552 102Adw 4-14-91 12,59 26
-- -I*-- - - --... .....

TIC LA-Et2- 102 I RLCUVERY WImE 1 0

6- i C-e

S1 Do CfO/J RESULT Q.Odbs

BID VAL 4 REC

52
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I1HC-Su-WM-DP-0 25Addendum 3 Rev 0

A-107
Samnolea t-tk-

Blank N/A
% Di f*fcer ence 10

COULOHETER ANALYSIS REPORT
TICTOC Rev. o

Date: 09-04-1991

Samale Sizw = 50
Miin Readirios = 7

Time: o9:43:11

Dilution Factor
Max Readi nus -

===" Anal vsi s lime =m== Coulometer
1.01

2.0 1

3.01

4.01

5.01

6.01

7.01

0.00

1. 40

1.90

2.440

2.90

3.40

3.80

===A Di fference

.1 iM. -

2b. 32

17.24

14.ui

10.53

BLANK VALUE = 3.8 / 7.005677 = .5424173 a/L/minute

Sawnle Rini Bv:

==Readino
1

1
7

80028

54



WHC-SD-WM-DP-0 25Addendum 3 Rev 0

COULOMETER ANALYSIS REPCR I
iICTOC Rev. 0

Saffole: R-9412

ianlk = .5424173
% Difference = 10

= Readiao ==== Analvsis
1 1. 01

2. ('1

3.ol1

4.01

5.01

c. 01

7.01

Date: 09-04-1991

Samole Size = 50
Min Readinas = 7

Time Coul ometer

97.30

116. 90

123.40

125.50

126.70

127.10

Time: 12:47:05

Dilution Factor 1
Ma: Readinus = 7

== Differeence ==

C).0

100.0

la. ?

5.27

1.6?

0.95

u.31

127.1 - 3.6 )( 1 )/( 50

127.1 - 3.8 ) ( 1 )/ 50 )(12)

= .466 o/L Carbon

= .2055 Molar Carbon

Saniule Run Bv: B0o2S

-- * 56



WHC-SD-WM-DP-025
Addendum 3 Rev 0

AMMONIA ANALYSIS - UNDIGESTED SAMPLE

N 906.-5b2 102A4 -14-.1 12a3 26
in-,- b.. S., ...- ,. C.,,..., sa..,.

11114 LA-6j4-O: hktiCUVty WIDo 0

ea~t -- 11 bSID
.-- C--...a...-£.t j

S2S I*-ILL s /x s
s 104 - -si 7./3r.2-
SIP VA.L ,304 rtkc

( a -y-'a

W4 - C-'* q-QL

jcgee. e 04,

H OUt M AW 6-I'-91 11'I 26
--- -.-- -- - Ca.e- --

N*14 L.--6S'-102 U'S WIBEU 0
-e. .-. C.... .

.o,4-4/ t4 2291-1-3

&-~& Cs- /.-s

2-3 ~

"s-. N

S C 0-1 -91

Pfl I/CLIElJ. IA-

EMAJENI BLANK
z9

:1 -I ~7T* ~/11

-I,

N 94i2..-3C2 102AM 64-Y-I 12.m 2a
S.--- . &.....a..... C,..,. ... , s.

1*10 LA-64- 104 RECUVENY WIDEU 0

.. jqg..s t .SI

S412 NHMCL

s-io* tfQr- - Esm . -

BiD VAL 95o6-- 9.34b
(in- 42 o -2

--. -- -.

-I

- 58



WHC-SD-W-DP-025
Addendum 3 Rev 0

DETERINATION OF HYDROXIDE ION IN SOLUTION - UNDIGESTED SAMPLE

: - - - ' S.---- a- - -... t--.
H 9'tc. -5-.23 102F.W 6-14--41 l2Cib 2'e

u..,..a.c -.. u. c.. t.- -...
lii La-661-10E J RCUVERT WlEi U

n.slooge.1... ths. I
- VAL t - g ou c l. O ,
bit) w. L42.03 ?mRe 9:793

./9l..S Y3 W-* . Aait

a.-~.j ee~.1 SyS.4 a~w *

en MY. ~*
0.a.

I,
&4

1
,i.4AA

H 'blo3.- 5/t 102AM 6-14-91 12.'tJ 26
---- ------ |-- c-.- - .....

LIII Lrs661-1UZ H WltkU 0

7 0 2291-1--3
~~It74A Afl.,fvs -I

49

- ten-C

-VA,, -a. - -a

t #412.--52 102AW 6-14-91 12,59 26
--- -- I-- i----- -C....-.

Ui LA-661-1O Rk.CUVERT WlbtU '-1

SUJ ITS-We

STDutmI,//4F RESLLI (.0
sra v b-G 'x qq.70%I -- (S3&-- k kIrj-/

tiossist fl-

-- 60

A

--- s. - . ku ,
H ?-lQ.-cb625 102,Md 6-14-91 121w,

6.a.s .. a.... -~e Ca.. C.- -
Oil LA-661-1O2 ti W1L16t

:Qffi- K EU. Lt

*/foS %7 .ACP

(M9r

'/

i
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SAMPLE NUMBER:
DIRECT READ PH:

1
12.081
9-40&%

WHC-SD-WM-DP-025
Addendum 3 Rev 0

DERIVATIVE OUTPUT, dE/dU

8 1 2 3 4 5 6
-

7
*i

8

w% -

* C,

Nr'. <-- EP 2

DRU TITRATION:

EQUIVALENCE PH

9.66

5.87

TITRANT VOLUME

8.538

0.679

COMPUTATION

0.0000

0.0000

TITRATION TERMINATED BY PH LIMIT.

SEP 10 1991 8:35 AM

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

SAMPLE'NUMBER: 2
DIRECT READ PH: 11.994

DERIVATIVE OUTPUT, dE/dV

a I 2 3 4 5 6 8
-t

9
-t

62
1e

t

I I

A

9 'c

<-- EP 1

T7



WHC-SD-WM-DP-
025Addendum-3 Rev 0

SAMPLE NUMBER:
DIRECT READ PH:

1
5.317

DERIUATIUE OUTPUT, dE/dU

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

DRQ TITRATION:

TITRATION TERMINATED BY PH LIMIT.

SEP 19 1991 8:21 AM

SAMPLE NUMBER: 2
DIRECT READ PH: 5.554

DERIUATIVE OUTPUT, dE/dU

a 1 2 3 4 5 6 7 a 9 18
SI I I I

DRU TITRATION:

TITRATION TERMINATED BY PH LIMIT.

SEP 10 1991 8:23 AM

SAMPLE NUMBER: 3
DIRECT READ PH: 5.317

DERIUATIVE OUTPUT, dE/dU

0 1 2 3 4 5 6 7 8 9 1@

DRU TITRATION:

TITRATION TERMINATED BY PH LIMIT.

SEP 10 1991 8:25 AN

------------------------------------------ ------ -
r 6



SAMPLE NUMBER' 2
SAMPLE DATA: 9409.
DIRECT READ PH: 11.866

WHC-SDWMDPO 25Addendum 3 Rev 0.-4

DERIVATIVE OUTPUT, dE/dU

- 1 2 3 4 5 6 7 a

- <-- EP 3

DR TITRATION:

EQUIUALENCE PH

9.92

7.91

4.25

TITRANT UOLUME

0.771

1.171

1.529

COMPUTATION

0.808

0.8000

0.086

TITRATION TERMINATED BY PH LIMIT.

SEP 101991 BEST AVAILABLE COPY

9 10
iI

66

4

<-- EP I

<-- EP 2

1 :59 PM



SAMPLE NUMBER:
SAMPLE DATA:
DIRECT READ PH:

2
9412.

12.053

AWHC-SD-WM-DP-)25
Addendum 3 Rev 0

DERIVATIUE OUTPUT,

a i 2 3 4 5

dE/dU

6 7
*t

8a

<-- EP 2

<-- EP 3

ORU TITRATION:

EQUIUALENCE PH

9.67

8.12

5.11

TITRANT UOLUME

0.529

0.656

0.708

COMPUTATION

0.8000

0.8000

o.aeeo

TITRATION TERMINATED BY PH LIMIT.

SEP 11 1991 1 :12 AM

BEST AVAIL.SLE COPY
Gs6

AA,

9 10
-1

<-- EP I



WHC-SD-WM-DP-O 25
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CYANIDE ANALYSIS - UNDIGESTED SAMPLE

.'4 n6.-t~' tJ-Iow= e-14W I 1?

- -. - .Qum - 2 "1 s r &,
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- --- - 2--I
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C .t .A-at-1J WZ6
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- 5'

P

5,'q

5.- -'.14) :0\ o

/ e91.cy- Sp

%la
,

7CscaJ~'0O
.*%wait?

im"H *LI -85 -O-

N1,9 V~i.5t ldMf16 1 idl

All- ~ '- -

*-- - -------- - - ..N P08-St 02AW 1=843~ 1:6C ~
CU LA-6Ya-low P-M WIDIE 0

-- U . -- --38o , 42)--
UUILLAIE SW4*lLE .44S . 2/1
(u-a -.004s).

- t1 . I9 I
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TODAYS DATE: 6-20-91

(ROLL NO.: 80028

Y-INTERCEPT= .012836
SLOPE= .166108

SAMPLE ID#: R-9407 BLANK
SAMPLE SIZE: 0
WVL AND ABS= 580NM 0.004 A

SAMPLE ID#: R-9406 STD 75C11-P
SAMPLE SIZE: 10OUL-10ML-500UL
WVL AND ABS= 580NM 0.761 A

SAMPLE ID#: R-9408
SAMPLE SIZE: 1ML

*,WVL AND ABS= 580NM 0.228 A

SAMPLE ID#: R-9408 DUPLICATE
SAMPLE SIZE: 1ML

,r2WVL AND ABS= 580NM 0.211 A

ThAMPLE ID#: R-9408+10OUL-10ML-500UL 75C11-P SPIKE
S,,.AMPLE SIZE: 1ML
WVL AND ABS= 58ONM 0.923 A

APLE ID#: R-9412 STD 75C11-P
-SAMPLE SIZE: 100UL-10ML-500UL
WVL AND ABS= 580NM 0.751 A

72



WHC-SD-WM-DP-025
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9408 2291-1-3
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - CHLORIDE UNDIGESTED

Instrument: DIONEX 4000 Procedure/Rev:
WB98659,WB97296,AL10657,WB54428 LA-533-105/B-0
Technologist: Date:
S. J. RIEL 05-18-92
Starting Time: Temperature:
08:00 70degF
Ending Time: Chemist:
10:00 D. HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5572 11
2 REAGENT BLANK R9407-5672 12
3 SAMPLE 2291-1-3 R9408-5772 13
4 FINAL LMCS CHECK STD R9412-5572 14
5 15
6 16
7 171 1
8 181 1
9 191

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 73C11CM/.100 mL INA

A-6000-881 (03/92)

-- 74
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WHC-SO-WM-DP-025
Addendum 3 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9408 2291-1-3
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - FLUORIDE UNDIGESTED

Instrument: DIONEX 4000 Procedure/Rev:
WB98659,WB97286,AL10657,WB54428 LA-533-105/B-0
Technologist: Date:
S. J. RIEL 05-18-92
Starting Time: Temperature:
08:00 70degF
Ending Time: Chemist:
10:00 D. HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5571 11
2 REAGENT BLANK R9407-5671 12
3 SAMPLE 2291-1-3 R9408-577 13 -
4 SAM DUP OF 2291-1-3 R9408-5871 14
5 FINAL LMCS CHECK STD R9412-5571 15|
6 16
7 . 171
81 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 73C11CM/.100mL NA

A-6000-881 (03/92)

76



WHC-SD-WM-DP-0 25

Addendum 3 Rev 0

nmole Name: LMCS/7'C11CM k t Date: Wed Sep 25 17:57:7E ii>
ta File : c:\dx dwta\910T2511.D)3

Method : c: \d \method\SYSTEM1.met
CI Address: 1 System : I Iniect#: 3 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REj

101 2555 5Hz 0.00 8.52

Pk. Ret Component Concentration Height Area B1. Delt
Num Time Name Code

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

1 1.13 FLUORIDE 54.031 1079 7472 1 0i
2 1.67 CHLORIDE 71.776 1034 6670 2 -1.%
z 1.99 NITRITE 501.818 4487 33395 2
4 3.38 NITRATE 530.270 2877 30926 2.57
5 5.22 PHOSPHATE 517.102 e36 13098 1 -1.5s
6 6.62 SULFATE 590.417 2525 43628 1 -. i

I~o: cidvidataI9lGS2SIL.DO Saapk :LMC/13C7 1CW

11.169

69

T 6.18

3.889

1.169

SS

1- FLUORNCHLOFIDE

I L.
4-MATE

S -PHOSPATE

I

* - Aut

0.00 1.00 2.00 3.00 4,00 5.00
Minutes

. f.II II . i .I I III

6.00 7.00 8.00

78
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WHC-SD-WM-DP-025
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File: A:19108251 1D04 Sample: RU48

1 Of

10.500

0,500oo

- R.UFPODE

5 - NITP.ATE

L - NITRITE

Wi M E 0

I. 

'KL
-tIJuu

100 2 00 30 4,00
Minutes

5 00 ?00 8 00

tc~,

cvtt~CQ~YC~ C -- C> crC-

L N AIV- t 80

6 -SULFATE

Soq

/600 17-

-2.000 I L I I i .



WHC-SD-WM-DP-025
Addendum 3 Rev 0

mole Name; LMCS 73C11CM 477I4 Date: Wed Sep 25 :51

ta File : c: dx\data\91092511.Dl
iathod : c: x method SYSTEM1.met

MCI Address: 1 SIsem : 1 inject#: 10 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA RE3
-------------------------------------------------------------------------

External 1 101 2555 5H= 0.00 8.52

Pk. Ret Component Concentration Height Area Bl. %Delta

Num Time Name Code

i 1.13 FLUORIDE 53.542 1070 7391 1 U.V-

2 1.67 CHLORIDE 71.072 1012 6600 2 -1.9o

7 1.92 NITRITE 500.223 4495 33278 2 -2.10

4 3.Z7 NITRATE 534.703 2e55 312035 2.02

5 5.25 PHOSPHATE 507.540 025 12322 1 -1.25
Io 6 6.65 SULFATE 587.648 2522 43407 1 -2.92

fil: cidRS tdata|ulO925lLDIOSamp:LICS/3C11CY

I ~UJORWF CHLOMDE

III
00 1.00

''1',,I00
2.00

4.- MIAIE

0 .FATE

5- PHOMPHATE

3.00 4.00 5.00 .00 7.00 8.00
Minutes

- 82

41

3538

38

o 2.538

0.538

0.038

-0.462

0.



WHC-SD-WM-DP-025
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ION CHROMATOGRAPHIC ANALYSIS (PHOSPHATE) - UNDIGESTED SAMPLE

H v-O/.-fln I14mA -1491

- -e - : O -
I...If . IC.. .Cit U

.- -- Ia u . .
-- / . 5... J.../

- -9 - Fe24
.UU.-5h./. AS1 .16-9 1 4 hy

-a3 -i -- - -

PtA"cvk Ii~4lO L WIMtU U

'. . C...., a

- 2-a< - . .a , . ,

k -4M -/ . -. M -. 9 24 a

-u - Li-n.- Fe . WI-. - *

a . a .....

EW NQ6 DNE

sm -I*ThcV\ kbuuL I q
bit VALSno ?I . 5/

24 Vo. 70to

f. A-I
.t- t-

-U =A - 1 -u7-F
k V4o(l.-s/ 1U2n 4-14-fl

P.-4 - n-La.- IUs . 'U It& I

I.- .. ..
""'. Ca. - .. a.

dc.4.0i-B' 12W41 -1 1:
2--- --.... ..- .. -

IGi LA-?t.-105 G.. U

.. ilc ffM

.8. .. a..w.t.....e

- . TE-

84
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nmole Name: BLANIK Date: Mon Seo 23 15:01 :5W I%1
ta File : c:\dg\dataq109232.D02
thod : c:\dg\method\SYSTEM1.met

AEI Address: 1 Sstem :Inject#: 2 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ
-----------------------------------------------------------------------

External 1 1 2555 5Hz 0.00 8.52 look)

Pk. Ret Component Concentration Heiqht Area B1. Delta
Num Time Name Code

F~* ci idskblBlUBf3l.D92 h SiBLMANK

N11 169

8.669

S 8.169
uS

169

1.169

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 6.00
Minutts



WHC-SD-WM-DP-025
Addendum 3 Rev 0

Ramole Names R%40SDUP Date: Mon Sep 20 15:1t:2 -
ta File : c: d tdata I9092311.DO5
thod : c \d\ methodiSYSTEM1.met

PC! Address: s System 1 In iect#: 5 Detector: CDM-I

REPORT -VOLUME DILUTION POINTS RATE START STOP AREA REJ

External 1 101 2555 5Hz 0.00 8.52 100Q

Pk. Ret Component Concentration Height Area 5l. ZDelta
Num Time Name Code

1 1.12 FLUORIDE 1127.546 77627 740041 3 Q.X
2 1.77 CHLORIDE 310.256 2894 30821 4 -Y.47
3 2.10 NITRITE 2423.676 21230 174234 2 -0.92
4 3.25 NITRATE 11116.838 73293 1184352 1 -5.se
5 5.40 PHOSPHATE 176.725 235 3398 1 -2.72
6 6.89 SULFATE 651.993 2808 48545 1 -7.75

-File: cidldaWeO231.D Samp: R94DUP

-7 81.575

71.575

61.575

j75

41.575

31.575

21.575

11.575

1.575.

-8.425-r-
0.00

I
Illiiri i

1.00

4 -NITRATE

SME

I . .l 1

2.00 3.00

5 . PHOW-HATE
B - SU.FATE

4.00 5.00 6.00 7.00 8.00
Minutes

ss

-A



WHC-SD-WM-DP-025
Addendum 3 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9408 2291-1-3
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - SULFATE UNDIGESTED

Instrument: DIONEX 4000 Procedure/Rev:
WB98659,WB97286,AL10657,WB54428 LA-533-105/B-0
Technologist: Date:
S. J. RIEL 09-25-91
Starting Time: Temperature:
08:00 70degF
Ending Time: Chemist:
10:00 D. HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5575 11
2 REAGENT BLANK R9407-5675 12
3 SAMPLE 2291-1-3 R9408-5775 13 .
4 SAM DUP 2291-1-3 R9408-5875 14
5 FINAL LMCS CHECK STD R9412-5575 15|
6 |16|
7 |17|
8 118
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 73C11CM/.100 mL NA

A-6000-881 (03/92)

so

4j



WHC-SD-WM-DP02 5

ADDENDUM 3 REV 0

?amole Name: LMCS/73C11CM Date: Wed Sep 25 13:59:38 1991:

ta File : c:\dw\data\91092511.D03
qhnd : c:\dx\method\SYSTEM1.met

ACI Address: 1 System : Iniect#: 3 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

nternal I 101 2555 5Hz 0.00 8.52

Pk. Ret Component Concentration Height Area B1.
Num Time Name Code

1 1.13 FLUORIDE 54.031 1079 7472 1
2 1.67 CHLORIDE 71.776 1034 6670 2
3 1.98 NITRITE 501.818 4487 33395 2
4 3.38 NITRATE 530.270 2877 30926 1
5 5.22 PHOSPHATE 517.102 836 13098 1
6 6.62 SULFATE 590.417 2525 43628 1

N file: cidxldala b111951LD03Sampe: LMCS73C11CO

aR69

I .4UM

0.00 1.00 2.00

4 4jT
s -pm

pkh

3.00 4.00 5.00
Minutes

6.00 7.00 9.00

92

-MIS

%Delta

o.00
-1.96
-2.30
2.53

-1.82
-3.41

-3.669

I



4WHC-SD-WM-DP-0 25

ADDENDUM 3 REV 0

mole Name: R940E Date Wed Sew 25 14
ta File : c. dx data\91092511 .DC4

wthod : c \d dmethod\SYSTEM1.met
ACI Address: 1 System : 1 Inject#: 4 Detector: CD1-1

REPORT VOLUME DILUTION POINTS RATE

External 1 1111 2555 5Hz

START STOP AREA REJ

0.00 8.52 10w

Ret Component Concentration Height Area Bl. %Delta
Time Name Code

1.15 FLUORIDE 5158.329 10355 81997 3 U.00
1.72 CHLORIDE 1394.554 730 12142 4 -0.4E
2.02 NITRITE 3372.7a2 2197 18999 2 -2.10
3.37 NITRATE 14773.196 7232 82792 1 0.54
6.68 SULFATE 2264.997 788 13253 1 -3.95

FIb . cISda&I3182511.D4Sanp:R4U

r 11.165 1i auowE

o 885

9.185
uS

3.665 a m

1.165

0.00 1.00 2.00

4-MTRATE

- pUFATE

3.00 4.00 5.00 6.00 7.00 8.00
Minutis

CIA4

Pk.
Num

2
3
4

5



WHC-SD-WM-DP-0 25

ADDENDUM 3 REV 0

-,aimole Name: LMCS/73C11CM 7 /L- A89-. Date: Wed Sep 25 15:18:32 1991:
ta File : c:\dx\data\91092511.D10
had : c:\dx\method\SYSTErI.met

!CI lAddress: I nVyEtEm : I. Iniect#: 10 Detector: CDM--i

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

E :terna 1 1 101 2555 5Hz 0.00 8.52

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

1.13 FLUORIDE
1.67 CHLORIDE
1.98 NITRITE
3.37 NITRATE
5.25 PHOSPHATE
6.65 SULFATE

53.542
71.072

500.223
534.703
507.540
587.648

1070
1012
4495
2855

825
2522

7391
6600

37278
31203
12822
43407

Q. 00
-1.96
-2.30
2.02

-1.25
-2.92

File: c-dridadaISIS2SI.DIG S pk LMWS/73C 1CW

I -nuM CHOmE

0 1.00 2.00

- NrrPATE

t-SATE

3 - PHOPHAMI

3.00
''ill, IIi-IIIT-l-J-fi.ii liIi.I liii II

4.00 5.00 6.00
HInutes

7.00 8.O0

be..

34
5
e

1000

-".438

uS,. 2.038

1.538

1.038

0.538

0.038

0.462
OA

36



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

ION CHROMATOGRAPHIC ANALYSIS (NITRATE) - UNDIGESTED SAMPLE

£... . u.. .'. . r.a .& e.

N 940a.-5?./ 1O2nW - -1.4-91 12za6 26

Iiud LA-u-105 . RECOVERY WIDED 0
-.... ./.a..-t- 4& 3 .AL)

-.- 019/0 DIOINEX

S-10 2PC liCM REsmti 1539.M7".
S.D flbLCP HahV;

-.. -wM. .

N 9'IO8.-5/#. 10.AWd 6-14-91 12.44 2*

NHuJ LA-S4J-105 43/U WibEo 0

- - - - - - - - -

R 912.55 102AW 1-14-91 II2 039

* Ij W 'I-1-3

H'u.5 LA1= -05 -1:7RECOVERY JZZE 0

IW -Oaw =, ' .4

SOP k9/b OLL44EX
-in 1f7C\kC\REsuLI 5L09
SrD VAL Zyj :- ; qa9c

41--T-

//r-

.. .. ..-.. .I |a.m... fe..o
N 9'gQ/.--?6/{ 102nW 6-16-'l 12s V.

NOJ LA-5jS-105 1/U WI &Eu
-... '.. c.....

... ,m.0...... d /RE.I
EAaI bLAN1f?( I gr

-s--s
.. e .. ..... . . -

H VI0U.-5Bt 1O2AW 6-14 93 12.44 26

I-Wi LA-544-105 U/U . wtt&ai

' 0.*a - sf - /...o /-~ i2'Y1-1-

DUMLICAIE SAI'IPLE

'I S - (31.4.Jinm*nmam

- . - U

I



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

ION CHROMATOGRAPHIC ANALYSIS (NITRITE) - UNDIGESTED SAMPLE

0+- ---- . .-. t-c.d A
H S'4Un.-tsbd 102.W 6 -1'I-91 12,4s 2a

0... d. . c. *... .4 - =...C... C.... A..

IFud Lie- 44-105 *LtUVERT WIEC
in.-i.. .. C..C 0

- 9 , /daf-/46ur. s I u 7.?,:hl.?

510 VACL. 5 ,y3 a2 h3l;

b e v ._A

-4?

U ViS. -%1/4 10"Aw 6-14-91 12 2
Eup .-- ,a--c - - 0...l. t

sMU LA-144-1C WU- . WIAt 

-2- p -M

3

..... --

. /0*t fo., . Se - '.lts.1

E... -ya las - -x

bs n.. $.'c.G sstR - - 5.

SiaM 1ZQCI

5,- VA2 j r-'c n$

- -I (j--,,U

-- -

tCY c.Y Logqw 6--i ts 2

be- ee-l~-s -- 
0

.. 0 ..

DUHWLIAlt ,WiWLE

I. -\*3

r

to

(I .. -



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

SauDle Name: BLANK Date: Wed Sep £5 10:1I:25
ta File c: d data\91r925OI.DQ2

,thud : c: ,d.%method\SYSTEM1 .met

ACI Addres: Syte: 1 Inject#: 2 Detector: CDN-1

SEPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

xternal 1 1 2555 5Hz 0.00 8.52 10uC

Pk. Ret Component Concentration Heiqht Area Bl. XDelta
NUM Time Name Code

par :cIIdatl9UIBfOL.D82 Smpk :MARK

11.165

8.65

8.185

'951

1.165

.335 i I I .I l I lI ...l s l a s s s i l l i i l l i i s r r a i l s i s l i i i i a s a i
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00

Minutes

102



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

-amole Name: RF40SDUP Date: Wed Sep 25 10:40:54 10!
ta File : c:\dx data\9092501.D05

.thod : c:\dx\method\SYSTEMI.met
ACI Address: I System : 1 Inject#: 5 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ
-----------------------------------------------------------------------

External 1 1111 2555 5Hz 0.00 8.52 1000

Pk. Ret Component Concentration Heiqht Area Bl. %Delta

Num Time Name Code

1 1.15 FLUORIDE 4266.010 9913 66397 1 0.K,

2 2.03 NITRITE 2507.809 1974 13195' -

3 3.40 NITRATE 14083.401 7014 78717 1 1.54
4 6.67 SULFATE 2447.089 820 14549' 1 -4.09

Rffes cIS&dablal910hfSU1.DDSaule: CINDP

~o11.16?

8.667

3.667?

I-FWLfiJE

3-mu

2-PTil
4- Ut?!A0 aWE

-I.333 PM7 T ,) 1

0.00 1.00 2.00 3.00
-r T 1TT 11 I i I I I I I I I I II I I I I I II I

4.00 5.00 6.00 7.00 9.00
Minutes

0104

--b



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

DIONEX METHOD PARAMETERS - SYSTEMIMET

System Parameters

System Name a systemi/gpm
Number of Detectors........................................
Detector I Type............................................ CDM-i
Detector 1 real time plot scale (0US)........................ 20.00
Run Time (minutes)..........................................8.5 1
Sampling Rate (seconds)..................................... 0.20

-- DETECTOR I PARAMETERS --
Report Options

Save Data File............... .............................. Yes
Data File Name: ct\dD\data\91092201D18
Create ASCII Report File................................... No
Print Report............................................... Yes
List Peaks Not Found in this run........................... No
Report Unknowns Found in this run.......................... Yes
Print Chromatogram......................................... Yes
AutoScale Chromatogram to Highest Peak.......................Ye
Fill Peaks with Color .... ................................. Ye
Draw Grid Lines on Chromatogram............................ No
Label with Peak Number..................................... Yes
Label with Retention Times on Chromatogram................. No

M' Label with Component Nome.................................. Yes
Format File Names ca\ti\method\default.prf

Integration Parameters
Starting Peak Width (seconds).............................. 10.C'
Peak Threshold (mV or uS/data pt interval).................... 0.500
Peak Area Reject........................................... 1000
Area Reject for Reference Peaks............................ 1000
Percent Retention Time Window for Reference Peaks............ 5.0

Integration Timed Events

Time Description

1.32 Start peak detection
1.44 Start peak detection
1.44 Start peak detection
1.77
1.77 Enable end of peak detection

-- 106



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

Component it I FLUORIDE
Reference Peal: FLUORIDE
Amount - KO + K1*Area . K2tArea**2
K( - 8. 52797E-002
1I - 6.06440E-005

K2 . -6.17180E-011

Retention Time
Window Size

Level Amount Area Height
-------- ----------------------------------------
1 1 .20000E-001 1439 225
2 3.00000E-001 4035 566
3 6.00000E-001 M217 1141
4 1.20000E+000 16507 2218
5 2.30000E+00) 39534 4812
6 4. 40000E+#E000 76890 9371

Component # 2 CHLORIDE
Reference Peak FLUORIDE
Amount - KO + Ki*Area + K2*Area**2
KO = 3.93335E-002
K<1 - I .01273E-004
12 = -9.35560E-011

Retention Time
Window Size

Level Amount Area lHeiqht

1 1.6000E-001 1:319 217
2 3.900)E-001 3754 566
3 7.80000E-001 6942 1045
4 1 . 50000E+04)'" +c
5 3. 0000:0E4000
6 5.90000E+000

14461
30287
61305

1975
3987
8910

Component # 3 NITRITE
Reference Peak FLUORIDE
Amount - 1'0 + K1C*Area + K2*Arrea**2
KO = 4.88691E-001
K1 = 1.33960E-004
K2 = 5.52630E-012

Retertion Time
Window Size

2.03
7.. 00% T

Level Amount Area Height

1 1. 08C00E+000 1,239 874
2 2.69000E+000 17299 2252
3 5.37000E+000 34328 4729
4 1.06200E+001 72787 9300
5 2.06500E+001 153501 19401
6 4.01500E+001 292053 34439

Component # 4 PROM IDE
Reference Peak FLUORIDE
Amount = KO + K1*Area + K2*Area**2
Ku = 4.01960E-002
I1< = 2.00453E--004
K2 = -1.00008E-010

Retention Time
Window Size

Level Amount Area Height

1 1. 560(0E4 000 7660 753
2 3.90000E+000 20706 1880
3 7.80000E+000 38868 3455
4 1.54000E+001 78061 6644
5 3.02000E+10-1 165133 12632
6 5.810004E001 350930 24386

-

2.80%
7.00%

at

1u

1.13
7.00%

'0

1.70
7.00%

C?.



WHC-SD-WM-DP-0 25ADDENDUM 3 REV 0

IC Control File: C:\DX\METIID\SYS-IEMI .E

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

Init CDMt-1 AutoOffset Off
Init CDM-1 Recorder IlarIz OFF
Init CDM-1 Temp. Comp. = 1.7 / Deg C
Init CDM-1 Recorder Range = 1.0 us
Init CDM-1 Cell ON
Init CHA Heater = 25 Deq. C
Init Valve A ON
Ini t Valve B ON
Init Inject Valve OFF
I nit ACI Autosmp I'FF
Init ACI RLY 2 OFF
Init ACI TTL I OFF
Init ACI 17L 2 OFF
Ini t ACI AC 1 ON
Init GPM Start
]nit 6f'm Hold Grztdient Clock
Init G11 Reset LIN

1 0.0 CliM- I Au toO f f set ON
1 0.0 Start Samplinug
1 0.0 GP Reset OFF
2 0.1 CUM-1 Recorder Raeitje 140.0 uS
2 0.1 Inject Valve UN
2 0.1 GPM Run Gradient Clock
3 3.0 Inject Valve fIFF
4 3.5 ACI Autasmp ON
5 8.0 ACI AuLrsfip OFF

GpmFile: C:\DX\METHfOD\SYSTE1I.G PM
iLo Pressure Limi t - 20Q
Hi Pressure Limit 2000
Eluant I - DI WATER
Eluant 2 - SODIUM CARIONATE
Eluant 3 - SODIUM BICARBONATE
Eluant 4 - Eluant 4

Time Flow %1 %2 %3 %4 V5 V6 Comment

0.0 2.0 84 8 8 C i

110



WHC-SD-WM-DP-025
ADDENDUM 3 REyU

VISUAL CHECK AND OVER-THE-TOP READING LYSIS - UNDIGESTED SAMPLE

i-- - - - AH *108. -b4J0 102AM 4-14-9l 12.4.1 24

APERwimiu 0

:'291-I-3

U. MM' IAtE WI. ) b. at..
c . JAII :IL WI.I" Y
k. kill. V'.L.4flSCIH 4t
r.. V IS aU HE ECKS e \ c t "

- *moa. -

~/ I --

it .- I1O. 10AM 4-14-91 1.2 6
- a --
M4'LA*C jWIDE]

is 2292-5-

11. JI< IAi WI. V
C.JAk I UI .L W;.

h. ESI. VUL./LEUOIH Or
1. VISUAL tMAXS -

-3re

k *409.-. 1027Aw 6-14-93 14848 24

pd-Ee WILIU&4
0..-..;.. a~re c *. J&'%. a...

a: ilR AIKte Wli. k~-
C. JAP, SUIAL WI
k. ESI. Vtt.LEJUiFI LA4c.. .AA

F. VISUAL EHAIKS

& A A f\J

- .. -- - ra A...

H 9411.4 102AM 4-14-91 12.b/ 24
c- -- a. ... -di -.. c. - ....

-t ~ k * k & 4 .
A.An hI

D. C-1 4 .c..
t. EST. VUL../LI1IH 4t- 1sFh A -A

I t I ;Z ... *54

-- flZ

I.

I
F,



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

SPECIFIC GRAVITY ANALYSIS - UNDIGESTED SAMPLE

- - - -f -

-- - 2.Og ,e

R E R UN-- se .. - 'Ijn
8432 Ju~ -q.Ii3 z
$TOa f-C owILy A3 E

'I. ?oqj

-- -------
- - - -- A W SS06

* -Oo7-

-- 00..2

0143

RERUN

G - - qqgs-

- t

JL RERUN 10-7

-- - - -s337
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9409 2291-2-3
Analysis: Sample Prep:
DIFFERENTIAL THERMAL UNDIGESTED

Instrument: Procedure/Rev:
WC16134, WC16129 LA-514-113/A-0
Technologist: Date:
S. COBB 09-15-91
Starling Time: Temperature:
NA NA
Ending Time: Chemist:
NA D. HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5511 11
2 REAGENT BLANK R9407-5611 12
3 SAMPLE 2291-2-3 R9409-5711 13
4 FINAL LMCS CHECK STD R9412-5511 14
5 15
6 16
71 1 7
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-AZ/.lOmL NA

A-6000-881 (03/92)

116

A

0%



9 j I 2 1 1 1 6 ? 9

Rate: 10.0
File: 00630.001 DSC METTLER

'C/min Ident:82583.0 Mettler GraphWa

14-Sep-Si
re TA72PS.1

IN-

R9406
Integration
Delta H149i7

1538.4
Peak 99.7

-69.4

mJ

J/g

mW

* I
* I
* I

100. 200. 300. 400.

9.696 mg

A
0
x
a)

S

Integration
Delta H 2380 mJ

245.4 J/g
Peak 247.6*C

7.1 mW

00C"
m I

z n
CnIc

00
'C

L~



9~I ~ : 9 7 '3 I

R9407 102AW
10.000 mg Rate: 10.0

File:00631.001

Ident:82583.0*C/min

DSC METTLER 14-Sep-91

Mettler GraphWare TA72PS.1

A
0
x

R9407

CDOn

mlI
Lc

0

100. 200. 300. 400.

r:
E
Ln

0

tA

C

9 3 ! 2



9 IA2 3 . )7J 3

R9409
10. 197 mg Rate: 10.0 *C/min

File:00635.001

Ident: 82583.0

DSC METTLER 14-Sep-SI

Mettler GraphWare TA72PS.1

A
0
'C

I

Ij

R9409
Integration
Delta Hi5452

Peak

r.

100. 200. 300. 400.

1" L

3c
E

0;
L,

mJ
155.3 J/g

-85.8 mW

m I
C

CDm

9 3 1

'CI



9 3 1 2 3 ) 7 9 S

DSC STD R9412
9.741 Mg Rate:10.0 *C/min

File: 00638.001

Ident:82583.0

DSC METTLER 14-sep-91

Mettler GraphWare TA72PS.1

, I ;jjl:jjijIjj~ :~'111!!!.''
I I

* * * III
I * * * I *~

* I I * I I
11.111 ::':I,.::,

* I I I I
* I * II\ I:::
: : :
: : ::

Iritegr
liii Deltaliii
~

~iH Peak
': I

'Ii,

- . - - !~ 21 *

at ion
H15665 mJ
1608.2 J/g
105.8'C
-86.6 mW

-F------

Integratiob
Delta H 2203

Peak

m I

CI

mJ
226.2 J/g
239-.* C

5.8 mW

END STD R-9412

300.

A
0-,~
'C

E

N
I3

I00. 200. 400. -C

I I I



WHC-SD-WM-DP-0
25ADDENDUM 3 REV 0

CONF'IGURATI ON

20-JUL-91 19:16

E INDIUM
DSC SIGN ICTA
TAU LAG
TAU SIGNAL
E DIMIN. FACT.
S
TAU LAO 2
TAU SIGNAL 2
E DININ. F. 2
S 2

MAX. TEMP.
MIN. TEMP.
A PT100
B PTIOO
C PTIOO
HEAT P
HEAT I
HEAT D
COOL 1
COOL 2
COOL 3
Al
B1
Cl
TI
A2
P2

C2
T2
A3
P3
C3

250.8
1
9
0
1
2400
13
0
0.88
2200

600.
-50.

.21409

.74787
-. 10809
3000
250
30
0
0
0,
10773
58.121
.14699

-100
8940
17.884

-. 072
363
9360.3

-15.043
.01538

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

-T 126



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SANPLE

-. m I * ss~o -.1 1 - Ae.

k 9'0 1.- ,2e 2b62W -14-91 14

- - -- - -
mU0 LA-i'4-lOS ftEUERY WIWL 0

SID

BJ56 .IuiJuC

STO Vfta 3 REC -OL.%

Z2.S *e..I sg

H 9409.-N/t4 1016W 6-14-V3 2.40

DL LA-=14-10% U ull"oE-06 *5- - - -|o-e -

2Ame..eu. sa. -2

(,L- -- tt

"-6e it -.

/

la... . a e. .. in is.

* 'tY-62e 102AW 4-14-91 12,J9 26

SI LA-4+.-1O5 LW/J WILEU U

I004 - EN. SiK .

se. e. a..

H 9412.-Sty4 10i~S - 6-14-91 12.59 26

Joe LA-441-10 . RECDvEy wi3mE

- 50csre" n20w - -2dW8

Si& -LL" REu

SBIDO 70CII H HES LI 1 O~3 S i
s ru w 3.0 --- o 101.9%

A..... S .- * 4 .*..4m,.

-- 128

A
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. o

Sample: R-9407

Blank = N/A
% Difference =

Date: 06-27-1991. Time: 08:45:18

Sample Size = 200 Dilution Factor = 1
10 Min Readings = 7 Max Readings = 7

== Reading
I

== Analysis
.01

2 2.01

3.01

4.01

5.0i

6.01

7.01

Time ==== Coulometer ==== % Difference ==
).00

1.20

10

2.60G

3.50

4.20

4.70

0.00

100.00

42.E6

25.00

20.00

16.67

10.64

,PLANK VALUE 4.7 / 7.006653 = .670791 g/L/minute

Sample Run By: B0028

- 1.30



AWHC-SD-WM-DP-025
ADDENDUM 3 REV 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 6

Sample: R-9412

Blank = .670791
% Difference = 10

Date: 06-27-1991 Time: 11:27:31

Sample Size = 200 Dilution Factor = 11
Min Readings = 7 Max Readings = 7

== Reading
1

2

3

4

5

6

7

Analysis Time
1.01

2.01

3.01

4.01

5.01

6.01

7.01

Coulometer ==== 7 Difference ==
0 . 00 0. 00

38.60

51.40

55.90

58.00

59.40

60.30

100.00

24.90

8.05

3.62

2.36

1.49

60.3 - 4.699344 H 11 )/( 200 ) = 3.058036

60.3 - 4.699344 H 11 )/( 200 )(12) = .2548363

g/L Carbon

Molar Carbon

Sample Run By: 60028

~~ 132



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

TOTAL INORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

.--- .... - ....... ~
SVIU.-f2- 102AM b-- 4-91 123 2

.4 BID

1c LA-WW-101, wo CwVRY cp

-. -
mvuimlcja KE -. ,HEE -

a......a... ..

H 
9 4095fl 102AM .".. em.

-- -- 3 9 2n 6'
TiC LA-6ng-fo24 (n U

-..L -5a.-

~3* ~ 5 ii

R v'O/.-62 10?.I 6-14-91 14.i9 26

iLL LA-64.-I02 u wWlkt J

- -- - IC

-. t . . .- .- ~ .... a .

R 942.-#2 oka*-10-91 1 .. mb 2

riC LA-6 4-10* % RECLAERT Maewu 0

Si.= LtU

gno m L 64 u. 1 a q*sa-

-- 134

16



-AWHC-SD-WM-DP-0 25

ADDENDUM 3 REV 0

COULOMETER ANALYSIS REPOFir
TICTOC Rev. o

R- Y07 qtt-9v
samolet rt-

Blank = N/A
% uiiference = 10

Date: 09-04-1991

Samole Size 50
Min Readinos 7

Ti me: 09: 43:11

Dilution Factor
Max Readinos -

lime =w== Coulometer ==== % Di
0. 00

1.4u

1.90

2.40

2.90

3.40

3.80

if erence ==
0. 00

100.00-

26.32

20. 8..%

17.24

14.71

10.5.-3

iOLANK VALUE = 3.8 / 7.005677 = .5424173 a/L/minute

Sao1e Run Bv: 80O28

1J36
ja

IoT:0&

Readi
1

no =="w Anal

1
7

vsi s
1.01

3. 01

4. 01

5.01

6.01

/.ol

I i



-A
WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

COULOMETER ANALYSIS REPORI
lICTOC Rev. 0

Samole: R-9412

kalank = .5424173
% Difference = 10

Date: 09-04-1991

Samole Size 50
Min Readinas 7

Time: 12:41:05

Dilution Factor
Max Readinas = 7

Readino ==== Analvsis Time ==== Coulometer
1 1 . 01

2.1 i

3.1 Ci

4.01

5.01

6.01

7.01

0. 00

97.350

116.90

123.40

125.50

126.70

127.10

% Difference ==

0. 00

100. CC

16. 7?

5.21

1. 6

0.95

0.31

127.1 - 3.8 )( 1 )/( 50

127.1 - 3.6 )( 1 )/( 50 )(12)

= 2. 466 a/L Carbon

= .2055 olar Carbon

Samole Run Bv: W028

-- ~ 438



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

AMMONIA ANALYSIS - UNDIGESTED SAMPLE

imI' LA-A44-CxC I ftECUUVERV WIL0EU 0

v asus .. 597w 61& 910

94C
bS53 itltSTh /tst

urnA vs.' *0n3c

*as.. ... - .. .. ..

a4 - u - - --

- -e I - -a

p.. 
*..

--.-- 3 -
ft~ ~ ~ ~~0,0 949-t l qo .491 1.U d

I - I 4.

-vs 4' -'V

....09ryl r"MC

REAUEN1 LNMX

(40-6 -. Ia(/A -t-f'-V

I- -... -e. -

- - -- ai 12.bV 26

+ le LA-dq-l2 % ECUMRY NDE0

as Nvmt c~v
s.oiflif.t MEsu ,r a.

/-T. - M -99).9 -HEybE VALM4 1 -%9
.15b

-- 140



WHC-SD-WM-p-
ADDENDUM 3

DETERNINATION OF HYDROXIDE 1U IN SOLUTION - UNDIGESTED SAMPLE

a--- - * --. a --- P... I.,.. - .. gg
H t'g06.-V...2 102AW 6--14--91 l2=sM 26

ala L-661102 10 ;kUVEkT WJUL 0*
-. si -e ce-m.. IC

SC /O... til)

b2/4 ABS-OH

tilt VAL .Q13 tRhC 19.79
.1qos..a'o(s -eXv- )
,'-,, e%,

- - go

4, w W~~S S

N 94409.-%-/AV 102MS 6--1.4-91 12fl0 26

44 lh d661-102 4 W~tto U
- -nle Ca...- 'C

-. '... Ca-.

gee ~ g. - g.og ,

'I

T

I.

.-- ..--.- .
t . Nkm.". lit

-- aa gL--6112 MWla

-... g *.. -S. cgy . *.

go. -./ . geeim i

- I-

g.m., g.s.a.

N 96i2.--tr. 104$W 6-16-91 12gb'? 26

Ii LA661- 104 7 LUVEHY wJ&JEL) 0
ewam. - Ca.... o

bU/4 j1b-l4
5144 fl./JA NESILI L /
bUV 103

o L
1 /' A' S Sgun y

141. 1

-I
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

BEST AviLABLE Lur

SAMPLE NUMBER:
DIRECT READ PH:

o 1 2

1
12. 01

DERIVATIUE OUTPUT, dE/dU

3
-I.

4 5

In

N

-v

Np -

&
C

C -

C

C

C

r
r DRU TITRATION:

6
-t

<-- EP I

EQUIUALENCE PH

9.66

5.87

TITRANT UGLUME

0.538

0.679

COMPUTATION

0.008

0.0008

TITRATION TERMINATED BY PH LIMIT.

SEP 18 1991 8:35 AM ---- &A

An --.

7 a 9
-1

<-- EP 2



LmC -Sb -JM -If o25
Abt>EjDom : Rev. C

SAMPLE NUMBER:
DIRECT READ PH:

1
5.317

DERIVATIUE OUTPUT, dE/dU

0 1 2 3 4 5 6 7 8 9 10

ORV TITRATION:

TITRATION TERMINATED BY PH LIMIT.

SEP 10 1991 8:21 AM

SAMPLE NUMBER: 2
DIRECT READ PH: 5.554

DERIUATIUE OUTPUT, dE/dU

0 1 2 3 4 5 6 7 8 9 18
I I I I I I

ORV TITRATION:

TITRATION TERMINATED BY PH LIMIT.

- SEP 18 1991

SAMPLE NUMBER:
DIRECT READ PH:

a 1

8:23 AM

3
5.317

DERIVATIUE OUTPUT, dE/dU

2 3 4 5 6

DR. TITRATION:

TITRATION TERMINATED BY PH LIMIT.

SEP 10 1991 8:25 AM

- - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- -- - - - - - - r

41

.oaY?

7 8 9
-t

18

.007

-- j-45



- inrLt NunER:
SAMPLE DATA:
DIRECT READ PH:

9449.
11.871

WHC-SD-WM-DP-025
ADDENDUM 3 REV 0 BEST AVAILABLE C.r- I

DERIUATIVE OUTPUT, dE/dU

4 5 6

C-

ORUJ TITRATION:

<-- EP 1

<-- EP 2

<-- EP 3

<-- EP 4

TITRANT UOLUME

9.96 8.733

8.8

7.14

5-45

1.042

1.187

1.395

COMPUTATION

-e:eeee-

8.889

9.9689

8.9see ~ IL47
TITRATION TERMINATED BY LIMIT ON NUMBER OF EQUIUALENCES PERMISSIBLE.

SEP 19 1991 - 2:46 PM

6 1 2 3
-I-

8 9 18

EQUIUALENCE PH



SAMPLE NUMBER:
SAMPLE DATA:
DIRECT READ PH:

WHC.SD-W-DP-02 5

ADDENDUM 3 REV 02
9412.
12.@53

DERIUATIUE OUTPUT, dE/dU

0 1 2 3 4 5

IJRU TITRATIONt

<-- EP 1

<-- EP 2

C7%
EQUIVALENCE PH

9.67

8.62

5.11

TITRANT VOLUME

0.529

0.656

9.708

COMPUTATION

8.8000

0.8000

8.8888

TITRATION TERMINATED BY PH LIMIT.

SEP 11 1991 10:12 AM

6 7 8
i i i 0 i 2 i m i

9
I-

113

(-- EP 3

-- 42



CYANIDE ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WMDP-0 25ADDENDUM 3 REV 0

-I

LA-b"t -10'4 a w imtu

J &as . n7.- ..... AA- - c-j

A.T .732

Kfs VAL.~ 14""6-41 jwi ±

-. ' ..- . 1 -4 ... , .. C- .

a 1 Y
oat F.

k 1 NV. '"Wj 10::Aw - -9 25 2

cm LA-&VZ-102 z EUER 1.u O

e nN-Alo >4 6 .75

151

-N - - -- 1, -

N .rg,)C ,d t -

ItAFAAJIS U.61K

-1 .o15 --

- - A-avu--19W kk=7 - -

- ) -. 3899DuFL\.'' PC

c. . -,., . .. . .. -. .. a-

-. ....

a1
I



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

'AYS DATE: 6-27-91

PAYROLL NO.: 80028

Y-INTERCEPT= CAL
SLOPE= CAL

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

SAMPLE IDO: 351-P CAL STD
SAMPLE SIZE: 100UL-10ML-50UL
WVL AND ABS= 580NM 0.094 A

SAMPLE ID#: 351-P CAL STD
'4AMPLE SIZE: 100UL-1OML-500UL
WVL AND ABS= 580NM 0.848 A

SAMPLE IDB: 351-P CAL STD
tbAMPLE SIZE: 100UL-10ML-1ML
CWVL AND ABS= 580NM 1.628 A HI

Y-:rA/rC. .c9/3Py

S0/, Z zoo Q ce

rc q990

.153



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

ION CHROMATOGRAPHIC ANALYSIS (CHLORIDE) - UNDIGESTED SAMPLE

.--. -,-- --- - A--

-a u-n 4 o. k. L 7i ?yW I ; aup.,,

I.; L.A--ai.i-lob ts I4INlflW )941* 0

. 1:4 -4 I..
S c L - M -

I. . H -

S In JM VCA RF544 r -

ti Ia vim . ' ;Ijg

.- ---- -o--
IC V'gO.-3f/2( lO2AhI 6.f1 BL4 ~24

----- ---- d e. - + c.- ..-I. I Ii ttj--OQ

4"r. L. - . G...n..L. ,.ry'

-- - ... -

- - ,

-. 5

No

I

..... . t ........ - .. 1 ... h...

W....... - .... M 6...V1.4.... i2. ....

7.. -' .. ., 1 .

&A,
XX.4. yI

- Iheen -

Tr c :.u I -

me1W.

-a..

-m
- s.p . -~s . e e.

II.C yq -i.6': Iu.-t4l 1Ic2 .

Ii
4& f.44- -o -- - "n*-~ mae

loIWl 1C97?lo I TJE

Sr100ibeCCsk I&tOLI -%cpr
ti I D VAL 11$- x aw 04%4 bib

... ,..

-. nih ist . -. -

JIM e *aeeaeee 4
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

ION CHROMATOGRAPHIC ANALYSIS (FLUORIDE) - UNDIGESTED SAMPLE

.4 lN~ 9'~I I- T1W-.4I,~~d-.4.
frtr-wn-s.rrnr-va.
~n-rrrrnrnr
VflrIttr

err
fl

[ , -Z

-a. - -. *~ I j II

3.71~~~~ EscliL FEUP 972 CL
.... 141?2 & IMv Y?6 t*

UI-1 bCA R&EULT 53.h5
I tilJ VAS ~ ~544C

15?

-- a - - y

- -9-,

L 1w W~. I .~.~4 1

uW 10VL %Hic

Of'

laeL7o * 4%,, -.'4
'ha I-* c.ms~ - 9

A 4 are



V1HC-SD-WM-DP-02 5

pDDENDUM 3 REV OGION CHRONATOGRAPHIe ANALYSIS (PHOSPHATE) - UNDIGESTED SAMIPLE

Ltvsi -T1rt4irtx ~
*~51

L~r5 w 1 iliia.*.(JI

---- - //-------a

-..m. &.. eeLa

- /'k - -A

P uq ~ ~~~ L j - o % t j b W L u0

hays.7iQCM N -* St*

2-0

f. 2 --.

I '- - - - )DIa rasII..aa h.t,

- 'n. -UL

*,itI AL4 iJ-K

-- - 1 -nu b

L . M til)WW-//.,

t i lull.M i6
big w -S C .tkic jo701

- - C/--

a~~es- ' .. . SI -. ,/

LIN#r ItYb U. t

K y40v.-./W io' *-14-1 12.40 26

P--l L17-.M.-10N REGkoNkyI W3:,u
? .- aaat /-- -

ru-Ih lb A.10 - tC:)LH w
--

- -
bVN&Lo~k b1-7hi

I

a,

p..Laafle
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

.mole Name: BLANK Date: Mon Sep 23 15:01:56 1991
i ta File : c:\dg\data\91092321.D02

iMethod : c:\dn\method\SYSTEM1.met
ACI Address: I System :1 Inject#: 2 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

External 1 1 2555 5Hz 0.00 8.52 1000

Pk. Ret Component Concentration Height Area Bi. 4Delta
Num Time Name Code

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

fir ISdaIISilDZSaIMp& BLOW

11.163

8.669

8.169

.669

1.169

-1

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
Minuws

- 64



IWHC-SD-WM-DP-025
ADDENDUM 3 REV 0

Samole Name: R 409SPIKE Date: Mon Sep 23 15:51: 1 l
ta File : c: dk data 1092 11.DDk
thod : c: dx method SYSTEMi.met

AICI AddresE: I System : 1 Iniect#: 7 Detector: CDM-I

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

401 2555 5Hz U.UQ 8.52

Pk. Ret Component Concentration Height Area I31. Delta
Num Time Name Code

1 1.15 FLUORIDE 3750.882 25103 189307 1 0.

2 1.73 CHLORIDE 244.395 971 5659 1 0.48
3 2.05 NITRITE 3017.511 7405 52412 1 -0.46
4 3.35 NITRATE 15935.713 20406 270067 1 0.04
5 5.-5 PHOSFHATE 1144.082 431 6553 1 -0.-83
6 6.83 SULFATE 2221.272 2374 41163 1 -1.69

RP:cIdxIdatariZ1031.D78anMWe: RR0SRE

I -FUcJiE

w

4- MATE

- CHL)WE
6 - SFATE

I5 - PHOMAIK

0.00 1.00 2.00 3.00 4.00 5.00
Minutes

6.00 7.00 8.00

--- tAw1

1 ) (

27.171

22.171

.71

7.171

E :te rn a I



WHC-SD-WM-DP-025
'ODENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9409 2291-2-3
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - SULFATE UNDIGESTED

Instrument: DIONEX 4000 Procedure/Rev:
WB98659,WB97286,WB24740,AL1 0657,WB54428 LA-533-105/B-0
Technologist: Date:
S. J. RIEL 09-25-91
Starting Time: Temperature:
08:00 70degF
Ending Time: Chemist:
11:00 D. HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5575 11
2 REAGENT BLANK R9407-5675 12
3 SAMPLE 2291-2-3 R9409-5775 13
4 SPIKE OF 2291-2-3 R9409-5975 14
5 FINAL LMCS CHECK STD R9412-5575 15
6 16
71 17
8 |18|
9 |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

LMCS CHECKSTD 73C11CM/.100 mL NA
SPIKE |73C11ICM/.05 mL NA

A -6000-881 (03/92)

_316

I



-SM C .- SD -tr~l D-- oz.5

Sanile Name: LMCS/73C11C1 .1eK-9 Date! Wed Sep 25 1':59:38 1991|

La File : c:\dp !data\9107251.D3
h±d : c:\dx\method\SYSTEMI.met

,.rlddrP! I 8st : I Iniecti: 3 Detector: CDM-I

RFOrT VOLUIIE DILUTION POINTS RATE STAfRT STOP AREA REJ

F.: 1 P r na I I

R..*ti Comj'ornent
Ntimr Time Name

101 2555 5Hz

Concentration

(.0C: 8.52

Height

1000

Area R1. %Delta
Code

1.13 FLUOrIDE
.1.67 CIL.OF.rI DE
1.98 NITRITE
3.38 NITRATE
5.22 PHOSPHATE
6.62 SULFAE 

54.031
71. 776

501.818
530.270
517.102
590.417

1079
10-34
4487
2877

836
255

7472
6670

33395
30926
13098
43628

-1.?6
-2.3)

t.3

-1.88
-3.41

File:cl&ddalal91092511.D03Sample: LMCs/73C1tCM

69

09 J-MTPrETE

IsI

69 ~~4-MIRATEI- ME

5 -P4O-UNFTE

" 'jjili T rIJ TT .I I I I f T 7 1 T .......
0.00 1.00 2.00 3.00 4.00 5.00 8.00 7.00 8.00

Minutes

-- a67

4

'1

6

C8.6I

1.16

I -N



WHC--SD-WM-DP-025
ADDENDUM 3 REV 0

1amole Name: R9409 Dsate: Wed Sep 25 14: .C I':1

a File : c: d data\91092511.D
cthod c: \d\ method SYSTEMI .met

kC1 gddress: IvsLem. I In ject#: 6 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START
- --------------------------------------------------

Ev terral 1 11i- 2555 5Hz COf)

1 6.528

GS 4.026

1.526

STOP AREA REG

S. 52 .1 CO

Ret Component Concentration Heiqht Area E1. Z"elta
Time Name Code

1.15 FLUORIDE 4312.914 10212 67203 1 0.00
2.02 NITRITE 2608.620 1991 13872 1 -2.10

3.37 NITRATE 14824.586 7349 83096 1 0.54

6.67 SULFATE 2622.263 922 15797 1 -4.09

Fit: c~dxIdal|aIlOlI LD.J Sample: R.9409

3- NMTE

2-NMJ

- 0.00.
0.00to .0

,,,,1,3.00
3.00

4 - SU ATE

4.00 5.00 6.00 700 8.00
Minutes

±63

Ft,
Num

1

4



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

Ramoe Name: LMCS/73C11CM H 1 Date: Wed Sep 25 15:18:32 1f1:
Data File c:\d,\data\91092511.D10
'.-thod :c:\d'\method\SYSTFri.met

nddrvyqv 1 YOem : I Injecth: to Detector: CD t

wFrPrT VOLUME DILUTION POINTS RAIE START STOP AREA REJ

101 2555 5Hz 0. u 8.52

P.. Ret Component Concentration Heiaht Area P1. %Delta
H urm Time Name Code

1 i . 13 FLUORIDE 53. 542 1070 7371 1 0.00
2 1.67 CHLORIDE 71.072 1012 6600 2 -1.9e
7 1.98 NITRITE 500.223 1495 33278 2 -2.7i
4 3.37 NITRATE 534.703 2855 31203 1 2.0?
5 5.25 PHOSPHATE 507.540 025 12822 1 -1.25
6 6.65 SULFATE 587.648 2522 43407 1 -2.92

file: cI ddaal91ff I1.DIU Sample: LMCS/73CIICI

4.5381 1

1.0.38

0538

0.038

0.

S- PluonipEC$&OR1DE

~~A1

4. MRAUTE

S-Stj.FAIE

IL
I , I'' I , I
00 1.00 2.00 3.00

5-PHlfPIATEI
4.00 5.00 6.00 7.00 8.00

Minutes

External 1 tw000

17-1-

-L



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

ION CHROMATOGRAPHIC ANALYSIS (NITRATE) - UNDIGESTED SAMPLE

8 v-lO6.-tit/. 102.M 6-I's-fl 12.36o 26

IMj LA-.4-10b k tCSVERY wiuWu C

V.A SI.) 7.3..
. /-et-/#tSD 3

L~r MV/b VXO4EX

Sao CIhC4ICP wESML t3%T7-.

N 4- /a 1-A -q9 2 6

3
- J-

-e-

/7.9
n 

-- -- --

1' V'.uV.-t,/2 10W 6-14.1 12a.S 26

s -~mm. ... s... -.. -.. -.. ~cs -1

"U.1 L.-%Jj-l1 -, CuVEHY WawaD 0

Sao 6113MI EMMA. 549
ti I VA ZW ,~kC 95.C?6

j- flb

-3 I - 4.

r I---- - - .dMg a-mass

H Vq/-56/t l02 a 6-14-1 12,ay 26

L* - Ca.. . W so. .... . t

- a. -- Id

RH -o.. 3L 6202

- -. 3 -10 aEUEYW1E

fI I

I l

173

I I



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

ION CHROMATOGRAPHIC ANALYSIS (NITRITE) - UNDIGESTED SAMPLE

-'F

S1--2- 1

K 94092.b1/ 14X5.S 6-1491 12.45 26
-.. m.. ... .. 8... -.. ba c..ma.. - ..-

LA-ba.-103 .4t .lcDWcx aiwu 0

.e . -o . -D7.j.m

.. a -...Ac

ie a uX.

-~- 'a bei

.-.

-~ - I..I"
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WHC--SD-WM-DP-025
ADDENDUM 3 REV 0

Sample Name: BLANK Date: Wed Sep 25 10:19:25 1%1
Data File : c:\dx\data91092501.D02
Method : c:\dx\method\SYSTEMI.met
ACT Address: 1 System : 1 Inject#: 2 Detector: CUM-1

REPORT VOLUME DILUTION POINTS RATE START SIOP AREA REJ

1 2555 5Hz 0.00 8. 52

Pk. Ret Component Concentration Height Area Bl. %Delta
Nuir Time Name Code

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

tic, cizldfIWlOS2S1tDU Sample BLAN

11.165

8.665

8.166

3.865

0.00 1.00 200 3.0 4.00 6.00 6.00 7.00 6.00

~~.1

Ez!ternal 1. 1I0



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

-amole Name: R3409SPIKE
ta File : c:\dx\data\91092501.DU7
thod : c:\dx\method\SYSTEM1.met

ACI Address: 1 System : 1 Inject#: 7 Detector: CDM-1

VOLUME DILUTION POINTS RATE START

40501 2555 5Hz

STOP AREA REJ

0.00 8.52

Pk. Ret Component Concentration Height Area Bl. ZDelta
Num Time Name Code

1.15 FLUORIDE
1.72 CHLORIDE
2.02 NITRITE
3.45 NITRATE
5.25 PHOSPHATE
6.65 SULFATE

41363.810
72163.742
119262.095
123365.846
105348.569
183061.900

1213
1131
2158
1673

391
1937

Bk tc~idataL9IO92fL.DO? Sapk R~S4S E

11.169

69

6.169

3-NMUM

.00 1.00 2.00

AL
5 . P14OW4IATE

S AL
3.00 4.00 5.00 6.00 7.00 8.00

Minutes

179

fl4Mq

2
2

I
Date: Wed Sep 25 11:1c:2O 13%1

REPORT

External I

15685
17486
18320
J7062

5831
32986

00
48

64
37

3669

1.169

-1.331
0
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L/ z.e-aI r/
qqei -AC

DIONEX METIIOD PARAMETERS - SYSTEMI.MET

System Parameters

System Name i systemi/gpm
Number of Detectors........................... --...-.--. I
Detector I Type.......................................... CDM-i
Detector I real time plot scale (0S)....................... 20.00
Run Time (minutes).......................................... 8.50
Sampling Rate (seconds)..................................... 0.20

-- DETECTOR I PARAMETERS -
Report Options

Save Data Fi ... ....................... .................. Yes
Data File Name: c:\dx\data\91092201.DUE
treate ASCII Report File................................... No
Print Report............................................... Yes
List Peaks Not Found in this run............................... No
Report Unknowns Found in this run.......................... Yes
Print Chromatogram......................................... Yes
AutoScale Chromatogram to Ilighest Peak.....................Vep:
Fill Peaks with Color ... .................................. YeA
Draw Grid Lines on Chromatogram............................ No
Label with Peak Number..................................... Yes
Label with Retention Times on Chromatogram.................... No
Label with Component Nome.................................. Yes
Format File Name: t:\ts\\method\default.prf

Integration Parameters
Starting Peak Width (seconds)..............................d 10.0
Peak Threshold (mV or uS/data pt interval).................... 0.500
Peak Area Reject........................................... 1000
Area Reject for Reference Peaks............................ 1000
Percent Retention Time Window for Reference Peaks............ 5.0

Integration Timed Events

Time Description

1.32 Start peak detection
1.44 Start peak detection
1.46 Start peak detection
1.77
1.77 Enable end of peak detection
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Component # I FLUORIDE
Reference Peak FLOURI DE
Amount - KO + k1I*Area + K2*Area**2
KO S. 52797E-002
K1 - 6.06440E-'u5
K2 - -6.17180E-011

Retention Time
Window Size

Level Amouri L Area Height
------- ------------------------------------------
I I .20000E-001 1439 22.6
2 3.00qOE-0 1I 4035 566
3 6.00000E-0O1 1217 1141
4 1. 20000E+000 16507 2218
5 2. 30000E+004) 39534 4812
6 4.40000E+000 76890 9371

Component # 2 CIILORIDE
Reference Peak FLUORIDE
Amount = KO + Ki*Area + K2*Areat*2
KO = 3.93335E-002
K1 - 1.01273E-004
K2 = -9.35560E-011

Retention Time
Window Size

Leve 1 Amnt tit Area Height

1 1 .6 000E-C'01 1319 217
2 3.90000E-001 3754 568
3 7.8000E-001 6742 1.045
4 1.5C00C0E+OPo 14461 1975
5 3. (m000E+000 30287 3987
6 5. 90000E+000 6130 8911)

Component # 3 NITRITE
Reference Peak FLUORIDE
Amount - KU + K1*Area + K2*Area**2
K0 - 4.8869IE-001
K1 - I.33960E-004
12 w 5.52630E-012

Retention Time
Window Size

Level Antuaint Area height

1 1.08100E+000 6239 874
2 2.69000E+000 17299 2252
3 5.37000E+000 34328 4729
4 1.06200E+001 72787 9301)
5 2.05G)E+001 1535o1 19401
6 4.01500E+001 292053 34439

Component 11 4 PROMIMIDE
Reference Peak FLUORIDE
Amount - KCI + KItArea + K2tArea**2
KO- = 4.01960E-002
K1 = 2.00453E-004
1<2 - -1.00000E-010

Retention Time
Window Size

2. ac
7.00%

Level Amount Area Height

1 1. 56000E4 000 7660 753
2 3.90000E+000 20706 1080
3 7.GOOOOE+000 38868 3455
4 1. 54000E+001 78061 6644
5 3. 02000E-i001 165133 12632
6 5.81000Ei001 350930 24386

183
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WHC-SD-WM-DP-025
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IC Control File: C:\DX\METIlOP\SYSFEMI.TE

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

Init CDr1-1 AutoOffset: Off
Ini t CDM-1 Recorder Ilark OFF
Init CDlii- L remp. Comp. = 1.7 / Deg C
Ini t ClIii-- 1 recordrer Ranr. = 1.i US
Init CDM--1 Cell IoN
Init CIA Heater = 25 Deq. C
Init Valve A ON
Init Valve B (3N
Init Inject Valve 1FF
Init ACI Autosmp ( F
Init ACI RLY 2 1FF
Init ACI TIL I OFF
Init ACI ITL 2 OFF
Init ACI AC I ON
Init GPM Start
Init GPM Hold Grafdient Clock
Init GPM Reset ON

I 0.0 CDM- 1 Au toOI1 (set ON
1 0.0 Start Sampling
1 0.0 GF1 Reset OFF
2 0.1 CM-1 Recorder Range = 10.0 uS
2 0.1 Inject Valve UNI
2 0.1 (PM Run Gradient Cldck
3 .3.0 Inject Valve OFF
4 3.5 ACI Autonmp 'ON
5 8.0 ACI Autivsnop OFF

GpmFile: C:\DX\METHOD\SYSTEMI.GPM
.Lo Pressure Limit n 20-1
Ili Pressure Limit - 20b0
Eluant I - DI WATER
Eluant 2 - SODIUM CARBONATE
Eluant 3 - SODIUM BICARBONATE
Eluant 4 - Eluant 4

Time Flow %1 %2 %3 %4 VS V6 Comment

0.0 2.0 (4 a a 0 0 0
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VISUAL CHECK AND OVER-THE-TOP READING ANALYSIS - UNDIGESTED SAMPLE

N 410U.- L02a -14-1 1d'4 26

A 0*L**A an..an. WIWJ.. 0m".

- ---

a.. w-'u

0. .*6 Vi II& WIw k ''4

U.. A.t

41 b.VL.&HIH 4S-

1). L; 1.- --

1,6 tPV .KI-.$E1U
- C-a -N

C.. uow s lh

N V.10.-. ' UA; 6-'14-9) 12I-4L 26
.i.a.a.. a.Snoa..e.. -.-..- 1.

WIDLU

-

-. ViMe -N

nosas

IS. .a.1< ;wk, WI.
G. .J.' IUIFA. WI.

FVIULW. WlEh iKS \;Cr
no*,£ A

.. , .1 v) fl

JAN, WhlfAU (;

A. il ./jUNS11

1'. s.Thts NEWRKA
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SPECIFIC GRAVITY ANALYSIS - UNDIGESTED SAMPLE

C. - , ,

a- C- a

=2 ZHCL2RERUN
STDN reig-s? RESA.T/V7

6TO VAL.13&C.o %R

Wfa

-a fa-

& 2.0l1,0

,- .J 1JZ

- .--. OS
d-~qq

- -* -

-* - - '9

- -wn - C-
2 00 3 2

T a--- - ERU
tebe dh4.'L.L

STD RERUL - P -
VAL".

- - -~
- .9- C

R 9qto.-52 202A1

- aRERUN

-a -Cs

-- -

,. 2.00Cas
& - 2. ?o

.0193

-T
C- g -qqgs15

- 4 -59'G

(I -2.0237

d'- I.9;o19

V.030

I. -23

.1 tao----

44
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9410 2291-3-3
Analysis: Sample Prep:
DIFFERENTIAL THERMAL UNDIGESTED

Instrument: Procedure/Rev:
WC16134, WC16129 LA-514-113/A-0
Technologist: Date:
S. COBB 09-15-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA D. HERT

Description Lab ID I Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5511 11
2 REAGENT BLANK R9407-511 12
3 SAMPLE 2291-:3-3 R9410-5711 13
4 FINAL LMCS CHECK STD R9412-5511 14
5 15
6 16
7 1 17
8 18.
9 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 19 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

10 1201

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-AZ/.10 mL NA

A-6000-881 (03/92)

- 191
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) .; I t~ K, 3 7 / 3

9.696 mg Rate:10.0 OC/min

File:00630.001

Ident:82583.0

DSC METTLER 14-Sep-91

Mettler GraphWare TA72PS.l

A
0
x
a)

-s

*1*

R9406
Integration
Delta H14917

Peak

mJ

N---

OSOnml
00
CI
Zr

Z
WI 0

Co
N)

0(Jt

1538.4 J/g
99.7'C

gum, H!

I ~ Delta H 2380

Peak

mJ
245.4 J/g
247.6'C

7.1 mW

100.
T-

200.

-69.4 mW

Integration

0
LO

Ii~
CD

300. 400.

' ' ' ' 1



2 i 7 //

R9407 102AW
10.000 mg Rate: 10.0

File:00631.001

Ident:82583.0'C/min
DSC METTLER 14-Sep-91
Mettler GraphWare TA72PS.1

R9407
onmi
00
CI
St

S
C-)'

0

ml
Co

"3
0(31

200. 300.

:)

A

x

E

0

CO
C/a

i00. 400.
~1 1



1 ~ j 1 7/ 9

R9410
9.780 mg

A
0
x

)I

File: 00636.001 DSC METTLER
Rate:10.0 *C/min

N

Ident:82583.0
14-Sep-91

Mettler GraphWare TA72PS.1

R9410

100. 200. 300. 400.

CI

"cc

A II

.A

Integration
Delta HI521 mJ

1893.8 J/g
Peak 101.80C

-89.5 mW

I ------ - - T--



3 ) 7 31

DSC STD R9412
9.741 Mg Rate:10.0 'C/min

File:00538.001

Ident:82583.0

DSC METTLER 14-Sep-91
Mettler GraphWare TA72PS.1

A

n'

3C

IIj4i [F[I ,
* ~ !*i *.,* *if 1:II,,*lt I

'I
*1

'I

I
I'
I

ti'
II'

U

4-li!
* I

a:
IIIII
hi
I'Ii

I

Integration
Delta H15665

1608.2
105.8
-86.6

Peak

-"I::flFFiJjfr'---

Integration
Delta H 2203mJ

J/g

mW
Peak

226
239

5

END STD R-9412

±00. 200. 300. 400.

1*- I I I j

i I 1

D

CL"

.2
mJ
J/g
C
mW

Co
Co

I - -
i

I
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9410 2291-3-3
Analysis: Sample Prep:
TOTAL ORGANIC CARBON UNDIGESTED

Instrument: Procedure/Rev:
MODEL 5011-WC1 6130 LA-344-105/A-3
Technologist: Date:
E. COLVIN 06-27-91
Starting Time: Temperature:
08:00 NA
Ending Time: Chemist:
14:00 D. BISENIUS

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5526 11
2 REAGENT BLANK R9407-5628 12
3 SAMPLE 2291-3-3 R9410-5726 13
4 FINAL LMCS CHECK STD R9412-5526 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 70C111H/.200 mL NA

A-6000-881 (03/92)

.~ 201

A
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COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: R-9406

Blank = .670791
% Difference = 10

Date: 06-27-1991 Time: 09:01:20

Sample Size = 200 Dilution Factor = 11
Min Readings = 7 Max Readings = 7

Analysis Time === Coulometer
1.01 0.00

2.01

3.01

4.01

5.01.

6.01

7.01

39.20

51.80

55.70

57.80

59.20

60.20

===% Difference =
0.00

100.00

24.32

7.00

3.63

2.36

1.66

QK60.2 - 4.7 )( 11 )/( 200 )

( 60.2 - 4.7 H 11 )/( 200 )(12)

= 3.0525 g/L Carbon

= .254375 Molar Carbon

. Sample Run By: 80028

A

== Reading
1

Zo3



IWHC-SD-WM-DP-025
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COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: R-9410

Blank = .670791
% Difference = 10

Date: 06-27-1991 Time: 09:58:23

Sample Size = 200 Dilution Factor = 11
Min Readings = 7 Max Readings = 7

== Reading ==== Analysis Time ==== Coulometer
1 1.01

2.01

3.01

4.01

5.01

6.01

7.01

0.00

6.30

9.30

11.00

12.50

13.40

14.10

===% Difference =
0.00

100.00

32.26

15.45

12.00

6.72

4.96

14.1 - 4.699344 )( 11 )/( 200 )

14.1 - 4.699344 )( 11 )/( 200 )(12)

= .5170361 g/L Carbon

= 4.308634E-02 Molar Carbon

Sample Run By: 80028

- 205
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ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9410 2291-3-3
Analysis: Sample Prep:
TOTAL INORGANIC CARBON UNDIGESTED

Instrument: Procedure/Rev:
WB39927 LA-622-102/B-0
Technologist: Date:
E. COLVIN 09-04-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA D. BISENIUS

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5527 11
2 REAGENT BLANK R9407-5627 12
3 SAMPLE 2291-3-3 R9410-5727 13 -
4 SAM DUP 2291-3-3 R9410-5827 14
5 FINAL LMCS CHECK STD R9412-5527 15
6 16
7 171
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 STO 69C1 1 K/.050 mL NA

A-6000-881 (03/92)
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COULOMETER ANALYSIS REPOR]1
TICTOC Rev. 0

Samole: E-9406

Biank = .5424173
" Difference = 10

Date: 09-04-1991

Samole Size = 50
Min Readinos = 7

Time: 09:51:44

Dilution Factor
Max Readinos =

==== Anal== Readiro
I

.4

6

vsi s
1. 01

2.01

3.01

4.01

5. 0 1

6.01

7.01

'Time ==== DiCoul ometer
0.00

104.90

119.70

124.20

125. 30

125.90

126.40

fference ==
0.L-

100.

12.36

3.62

0.88

0.48

126.4 - I2. 8 t0099

126.4 - 3.800099

( 1 )/( 50 )

)( 1 ) ( 50 ) (12)

= 2.451998

= 204-37332

o/L Carbon

Molar Carbon

Samole Run bv: 8u28

A

=1

7

- 209
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COULOMETER ANALYSIS REPORI
TICTOC Rev. 0

Samole: R-9410

Blank = .5424173
% Di+ference = 10.

Date: 09-04-1991

Samole Size = 50
Min Readinas = 7

Time: 10:43:11

Dilution Factor
Max Readinas =

== Readino
1

2

4

a

6

7

==== Analvsis Time ==== Coulometer ==== % Dif-ference ==
1 . 0 1

o 1

2. 0 1

4.01

* 6.01

7.01

0 -.Oc

42.30

50.70

54.30

55.50

56.50

57.20

j o. Ut)

16. 57

6.63

2.16

1. 7-

1.22

. ) ( 1 50 1.068 o/L Carbon

k !7.2 - 3.8 ) , 1 )./ 50 ) (12) = .089 Molar Carbon

Samole Run Bv: 80':)26

-4

1
7

k 5 .2

ztl:



WHC-SD-WM-DP-025
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COULONETER ANALYSIS REPORi
TICTOC Rev. 0

Samole: R-9412

Slank = .5424173
% Difference = 10

==== Anal== Readino
1

vsi s
1. 01

2. 01

3.01

4. 01

5.01

6. 0 1

7. 01

Date: 09-04-1991

Samole Size = 50
Min Readinos = 7

Time ==== Coulometer

Time: 12:47:05

Dilution Factor =
Max Readinos = 7

==== %4 Di

97.30

116.90

123.40

125.50

126.70

127.10

1

fference ==

100. 00

1.?7

.27

1 .6?

0.95

. 1

127.1 - 3.8 ) 1 )/( 50 )

127.1 - 3.8 )( 1 )/ 50 ) (12)

= 2.466 o/L Carbon

= .2055 Molar Carbon

Samole Run Bv: 60028

A

"-I~



AMMONIA ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

N 41.fl62t 102A1 *14-91 1
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DETERNINATION OF HYDROXIDE ION IN SOLUTION - UNDIGESTED SAMPLE

WHC-SD-WM-DP-025
fEDF5'OUM 3 REV 0

1.1 LA-661-102 HLCUVERY WIDED 0

'tns *@...D,.)

bz/J its---i

airnqouijAF kEau .

6Ir) VA' 1.013 Utrc v 9o ( Xl4
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WHC-SD-WM-DP-025
DOcuMeN4nTrI oS' & P 16151! @ilO An ADDENDUM 3 REV 0

ANALYST I . LOCATONS

TITRANT, ,- - -- - - --- - - - -

INDICATING ELECTRODE'

REFERENCE ELECTRODES--

SAMPLE, -- -

SETUP PnRCPIETERS

NODE,
ELECTRODE STZ:
EQUILIBRATION TIME, SECI

RawE
ELECTRODE STOZ:
dE'dU SIGH$
ML LIMITS
PH LIMITT
TITRATIOm RATES
SENSITIUITY:
DISPENSE. ML,
PLOT GAINE
COMPUTATION:

,TITRANT bROmALITYr:
SOLUENT BLANK:
NULTIPLIERS

DIRECT READ PH
PH
Is

DR TITRATION
PH

2.59
3.
Is

C.
5
C ONCE MTR*T ION

S.
S.

LAST ELECTRODE STANDAMIIZATION: SEP IS 299! SitS AM

SAMPLE NUMBER: I
DIRECT READ PHI 5.317

DERIUATIUE OUTPUT, dE'dU

5 1 2 3 4 5 6
I I1

7 0 9 IS
I I

DRU TITRATION:

TITRATIN TERMINATED BY PH LIMIT.

SEP to 1991 0121 AM

SAMPLE NUMBER: 2
DIRECT READ PH$ 5.554

DERIUAT

o I 2 3 4

CRU TITRATION'

TITRATION TEIRINATED BY PH LIMIT.

SEP IS 1991 0:23 AM

IUE OUTPUT. dEldU

5 6 7 S 9 28

| | o'Y

SAMPLE NUMBER, 3
DIRECT READ PH, 5.317

S 1 2

DERIVATIVE OUTPUT, dEMdU

3 4 5 6 7 8 9 iS

DRU TITRATIONu

TITRATION TEPIINOTVD BY PI LINIT.

-'219.007

4

,0V7



SAMPLE IJMBER: 2
DIRECT READ PH: 11.994

DERIVATIUE OUTPUT, dE/dU

0 1 2 3 4

WHC-SD-WM-DP-025
-ADDENDUM 3 REV 0

5 6 7

I I I

a 9 10

S

S

a
V

a -

S

'NJ-

C-
C

I.
<-- EP 3

DRJ TITRATION:

EQUIUALENCE PH

9.62

7.78

4.53

TITRAHT VOLUME

0.536

0.659

0.722

COMPUTATION

0.0000

0.000

0-0000

TITRATION TERMINATED BY PH LIMIT.

SEP 19 1991 8:43 AM

BEST AVAILABLE COPr~21

<-- EP I

<-- EP 2

i



WHC-SD-WM-DP-02 5

'ADDENDUM 3 REV 0
1.8 BEST AVAILABLE Got

I.

I-

it.

4 5 6 7 8 9 10

N

-

*

* -

C V

fl

rv~.

<-- EP 3

<-- EP 4
TITRATION:

EQUIUALENCE PH

9.91

8.22

TITRANT UOLUME

8.776

1.883

COMPUTATION

0.000

0.0a0e

7.86 1.160 0.0000

3.77 1.565 8.000

TITRATION TERMINATED BY LIMIT ON NUMBER OF EQUIUALENCES PERMISSIBLE.

SEP' 1 1991. 9:01 AM

22.3

_0 mfIt

DERIVATIVE OUTPUT, dE/dU

SAMPLE
SAMPLE
0IRECT

NUMBER:
DATA: -
READ PH:

8 1 2 3

<--<EP 1

<-- EP 2

ORU

-

I " I fo q . IN'l __ __

I

i



SAMPLE NUMBER :
SAMPLE DATA:
DIRECT READ PH:

B I 2 - 3

1
9412.

11.999

+ +±

WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

BEST AVAILABLE Cur

DERIUATIUE OUTPUT, dE/dU

4 5
-I-

6
-t

7
+i

a
-t

9 1
i'

<-- EP 1

<-- EP 2

DRU TITRATION:

EQUIUALENCE PH

9.68

5.63

TITRANT UOLUME

0.547

8.700

COMPUTATION

0.0088

8.8808

TITRATION TERMINATED BY PH LIMIT.

SEP 11 1991 16803 AM

- -

I

N

.4,

Cr.

r

C-.

C-

C

C-

C-

C

v

ZZ-
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R941 0 2291-3-3
Analysis: Sample Prep:
CYANIDE UNDIGESTED

Instrument: Procedure/Rev:
MILTON ROY SPEC. 301 AL10724 LA-695-102/A-3
Technologist: Date:
E. COLVIN 06-27-91
Starting Time: Temperature:
08:00 NA
Ending Time: Chemist:
15:00 D. BISENIUS

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9409-5578 11 -
2 REAGENT BLANK R9409-5678 12
3 SAMPLE 2291-3-3 R9410-5778 13
4 SPIKE OF 2291-3-3 R9410-5978 14
5 FINAL LMCS CHECK STD R9411-5578 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 75C11P/.100 mL NA
SPIKE 75C11P/.100 mL NA

A-6000-881 (03/92)

-r- 227
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T ODAYS DATE: 6-27-91

W I0LL NO.: 80028

Y-INTERCEPT= CAL
SLOPE= CAL

SAMPLE ID: BLANK
SAMPLE SIZE: 0
WVL AND ABS= 580NM 0.004 A

SAMPLE ID*: 351-P CAL STD
SAMPLE SIZE: 100UL-10ML-50UL
WVL AND ABS= 580NM 0.094 A

SAMPLE ID#: 351-P CAL STD
SAMPLE SIZE: 100UL-IOML-500UL
YVL AND ABS= 580NM 0.848 A

-SAMPLE ID#: 351-P CAL STD
SAMPLE SIZE: IOOUL-10ML-IML
MWVL AND ABS= 580NM 1.628 A HI

'I/:A/CC

SLoR'~

6f

.O/Jpyyf

wo b2/4!,e

c199930o (

229

4
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ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9410 2291-3-3
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - CHLORIDE UNDIGESTED

Instrument: DIONEX 4000 Procedure/Rev:
WB98659,WB97286,AL10657,WB54428 LA-533-105/B-0
Technologist: Date:
S. J. RIEL 05-18-92
Starting Time: Temperature:
08:00 70degF
Ending Time: Chemist:
10:00 D. HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5572 11
2 REAGENT BLANK R9407-5672 12
3 SAMPLE 2291-3-3 R9410-5772 13
4 FINAL LMCS CHECK STD R9412-5572 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 CHECK STD 73C11CM/.100 mL NA

S _ __ _ _ __ _ __ _ _ __ _ _ |__ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _

A-6000-881 (03/92)

-r- 231
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R941 0 2291-3-3
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - FLUORIDE UNDIGESTED

Instrument: DIONEX 4000 Procedure/Rev:
WB98659,WB97286,AL10657,WB54428 LA-533-105/B-0
Technologist: Date:
S. J. RIEL 05-18-92
Starting Time: Temperature:
08:00 70degF
Ending Time: Chemist:
10:00 D. HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5571 11
2 REAGENT BLANK R9407-5671 12
3 SAMPLE 2291--3-3 R9410-5771 13
4 FINAL LMCS CHECK STD R9412-5571 14
5 15
6 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 73C11CM/.100 mL NA

A- 6000-881 (03/92)

23.3

I
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9410 2291-3-3
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - SULFATE UNDIGESTED

Instrument: DIONEX 4000 Procedure/Rev:
WB98659,WB97286,AL10657,WB54428 LA-533-105/B-0
Technologist: Date:
S. J. RIEL 09-25-91
Starting Time: Temperature:
08:00 70degF
Ending Time: Chemist:
10:00 D. HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5575 11l
2 REAGENT BLANK R9407-5675 12 _

3 SAMPLE 2291-3-3 R9410-5775 13
4 FINAL LMCS CHECK STD R9412-5575 14
5 15
6 16
7 17
8 _ _ _ _ _ _ 18
9 19

10| ||20

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

LMCS CHECK STD 73C11CM/.100 mL NA

A-6000-881 (03/92)

235
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lr Name: LMC5/YTCiirl 7YCo~G w7 7.ii.ll Date: Wed Sep 25 1:59:28 1991
1atR Filp : c:\d"data\91107511.DT
M'thr1d : :\d \methnd\5YSTEM .mrt

IT Oddra: 1 3'te l I nt cI:ect#: 2 Detector: COM-1

r:rr0PFRT VOLUME DILUTION POINTS RATE START STOP AREA REJ

E[trrnal I 101 2555 5H Q.00 8.52 1000

PL. Ret Component Concentration Heiqht Area Pl. %DeitaN'm Tigne Nime Code

I 11 FLUORIDE . '4.031 1079 7472 1 0.0.?1.67 CHLORIDE 71.776 1034 6670 2 -1.961.9a NITRITE 501.818 4487 33395 2 -2
' 7.58 NirRATE 500.270 2877 30926 1

9.:2 PHOSPHATE 517.102 836 13090 1 -t. 36.62 SNILFATE 590.417 2525 43628 1 -3.41

!ln File:cidridalaill9ol2511.D53Sample: LMCS/73C11CM4

I1.188

uS 8.8 5-T1

4 - MTRATE
It66 - SULATE

I -P140SP1ATE
1.168

-1.3311 
T

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
Minutes



t-. C ) (fl Cfl 0'-

oa a a a C, C
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0:

-9
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*0

I1~
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I
4
-4

0=
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ml

ai
Sr

S
Cal

0

ml
'Co

I',
0,-n

(0
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1:1U Nam: iLMCV/7:11CM WDtL: Wed Scp 25 15:18: C! 191
1C iLu: : c:\dx data\YiQ9251i .Dj1

r Lcd : c-: h.met -(dtT1. -

lTI YlrJM: D LiT :f I NTS InTE e+O:1 T Dtector: CDM-t

REn vLUE DILUITIfIN POINTS RATE START STOP AREA REJ

rIn 1.61 - 5 7., . 51-1: r .) C I . - 1 (:):'0

Pl. F-f Componrent Corcontriation Heiqht Area SU. .Delta
Nun Ti mu Na me Code

.. T-'. FLUORIOE C.542 1070 7391 1 C! *

1.-7 CIILOJF<TDE 71 .072 1012 6600 2 -1 .96
?.P NITRITE j. 4493 -37273 72.0
.-- 7 N ITRFTE .4.73 2355 3120. 1

.1f"7 .H .540 r 12322 1 -- 1.25
PI -. r H,'RAP I 7fl5T1

6 7.65 :ULFZTE 587.64 2'52 43407 1 -

File: cididala|lGS2511.DI Sample: LMCS/7311CM

I ruos CH.OMDE

4- MTAT-

I - SIAFATE

S . PMOSPAlE

00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
Minutes

241.

bSO

4

~ 4.538

2.538

2.038

1.538

0.038

-0.4G2

0.
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..... f....,....... ... Ta -- --- ,

....-.. -....... ...- - . -.. ..-.

00 L.- kJ4- 1U I CUVERV witEa 0

S..- ... cS....FC.

17 2

II) .'. OE1L *X

sims G lE' :.EcL 53.03

...... - -. - - - e- --

PUA L. 1 . /.WIDEU 0
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w-2-

-V-I

2491
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t-1 . I

I .... . -. T...
N 'I0/.-56/. 10f.W 6-J'h9j )21:.V C

e,,........ -., ....... ,. .....a.... CM..pc.
P01 LA-baJ lob U/U WJIJIJ

f f. h t.. IMI
..... C....-..

R IiL

-4rVIM

-7
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-iiole Name: LMCS/73C11CM Date: Mon Sep 23 15:11:3 1991
ata File : c:\dx\data\91092311.D03

Method : c:\d \method\SYSTEtl1.aeet
ACI Address: 1 System : I In ect4: 3 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

External 1 101 2555 5Hz 0.00 8.52 1000

Pk. Ret Component Concentration Heiqht Area b1. .Delta
NuT Time Name Code

-------------------------------------------------------------------------------------
1 1.13 FLUORIDE 54.136 1052 7489 1 0.u)
2 1.68 CHLORIDE 73.700 967 6860 2 -0.98
3 2.02 NITRITEA 508.155 4483 33862 2 -0.66
4 3.48 NITRATE(f 541.275 2905 31615 1 5.So
N 5.38 PHOSPHATE 536.303 G4I 13650 1 1.25
6 6.97 SULFATE 1 591.654 2426 43727 1 1.70

rt cIadIdaI3I92311D3Sanmp:LM 73C11C

~r11.161

C- .681

uS 6.1613 NTIE

4-0 -TE
S3.681 *- JA TEm

0 I- PLM:& HLORDE - PHOSPHATE

1.339

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 9.00
Minutes

244



WHC-SD-WM-DP-0
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-, mle Name: R410 Date: Mon Sep 2Z 15:01 : KS 1:91
ta File : c: d data\91092311.DS

-. thud : c:\dx method\SYSTEMI.met
A AddreSS: I Eystem : I Iniect#: 9 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

F ternal I 101 2555 5Hz '.. I =. 2

Pk. Ret Component Concentration Heiqht 3 rea I. ta
Num Time Name Code

1 1.18 FLUORIDE 1149.934 81925 732714
1.77 CHLORIDE 291.366 2973 28967 4 - .4-
2.10 NITRITE 2330.110 20689 167414 -

4 3.25 NITRATE 10999.357 70733 1139899 1 -".6S
5 5.40 FHOSPHATE 174.305 226 3330 1 -2.72
6 6.90 SULFATE 642.956 2724 47822 1 -1.5'

lf*cktxIedaaI1UI.311DUfSampe:R3410

41,681

a 71.81

21.881

.181

41 .681

31.681

21.881

11.681
c0

1.681

4-MTRATE

3. IM WM" I-Li 5 - PHOSPATE
* - SULFATE

I , , I I I I a I I I I I I I I
1.00 2.00 3.00 4.00 5.00 6.00

Minutes

YWTaThKVThFll lii

7.00 8.00

41

I 00K

-8.3190n
0.00

246
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9410 2291-3-3
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - NITRATE UNDIGESTED

Instrument: DIONEX 4000 Procedure/Rev:
WB98659,WB97286,WB24740,AL10657,WB54428 LA-533-10 /B-0
Technologist: Date:
S. J. RIEL 09-25-91
Starting Time: Temperature:
08:00 70depF
Ending Time: Chemist:
11:00 D. HERT

Description Lab ID Description Lab ID
-1 INITIAL LMCS CHECK STD R9406-5573 11
2 REAGENT BLANK R9407-5673 12
3 SAMPLE 2291-3-3 R9410-5773 13
4 FINAL LMCS CHECK STD R9412-5573 14
5 - 15
6 | |16
7 17
81 18
9 19

10 120 1

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 73C11CM/.100 mL NA

A-6000-881 (03/92)

Z48

4
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9410 2291-3-3
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - NITRITE UNDIGESTED

Instrument: DIONEX 4000 Procedure/Rev:
WB98659,WB972B6,WB24740,AL10657,WB54428 LA-533-105/B-0
Technologist: Date:
S. J. RIEL 09-25-91
Starting Time: Temperature:
08:00 70degF
Ending Time: Chemist:
11:00 D. HERT

Description Lab ID _ Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5576 11
2 REAGENT BLANK R9407-5676 12
3 SAMPLE 2291-3-3 R9410-5776 13
4 FINAL LMCS CHECK STD R9412-5576 14
5| 15
68 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 73C1 1 CM/.1 00 mL NA

A-6000-881 (03/92)

2- 250
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amole Name: LMCS/7ZC1JCM Date: Wfed Sep 25 10:29:1: 1991:

DiA rile !:diaa?020.O
rtihlld : c:\d t nmth!d\VS rYTFi mm t

ACl Addrnq': 1 y'tnm : t Iniectit: 3 Dltrctr: CDM-t

PRI VCIL IE D11 U ION PCoIN17 rATE ST~rT STPr AREA PEJ

I etrn,, I I1(1 2r.55 5H1. 0.0 Ki $.52 1

P:. Prt Compnrwnt ConcentrAtion ieioht Ara FI. /P.eltA

N. Im Timmr Nam Code

1 1.13 FLUORIDE 55.176 1 1'1 '662 1 ."

2 1.67 CIILIRIDE 75. 09I"13 6Q99 :2 -1 .96
3 1.78 NITRITE 517.?10 43r 34581 2 -2.30

4 3.42 NITRATF 91..772 7934 31521 1 3. M
S 5.22 PHOSPHATE !"26.3OR R51 13365 1 -1.flR

6 6.62 SULFArF 591.757 21-4 43735 1 -3.41

Me: cidridaISIDMlSD3Sarpf:rLPS/73CI11Q'

11169

8.669

s 6.16q

-1.331 .

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
Hnwuls

257
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amole Name: R9410 Date: Wed Sep 25 11: :.1 z
ta File : cdd \ 2 .DOS

isythod : - d \methodSYETEMI met
ACI rddress: 1 mv=tem : Inject#: 8 Detector: CDM--1

REPORT )OLUME DILUTION POINTS RATE START STOP AREA REJ

External i 1111 2555 5Hz

F'k. Ret Component Concentration Height Area Pl. Delta
Num Time Name Code

1 1.15 FLUORIDE 4171.211 9844 64774 1 i..u
2 2.03 NITRITE 2540.811 1976 13417 1 -1.29
3 3.40 NITRATE 14073.415 6966 76658 1 1.54
4 6.67 SULFATE 2078.023 718 11923 1 -4OP

file: -drn data| 192501. DUD Sam ple P9410
9.082

6.562

u 4.(X2

-,v 2

0.0 1.00

3 - WTE

P2 3.00

L. 4 SULFATE

AL

tIll Il iii liliilltil 111111 UTIr-T11 -1-----T---1-11-

4.0 5.00 6.00 7.00 8.00
Minuaw

z-~54

-4

. - .I 10W

2 -MNtE
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qqte- - AC

DIONEX METHOD PARAMETERS - SYSTEMI.MET

System Parameters

System Name : systemi/gpm
Number of Detectors........................................ 1
Detector I Type............................................ CDM-1
Detector I real time plot scale (0S)........................... 20.00
Run Time (minutes)............................................. .. 5Q
Sampling Rate (seconds).................................... 0.20

-- DETECTOR I PARAMETERS --
Report Options

Save Data File....... ...................................... Yes
Data File Names c:\dx\dAta\909220i.DO6
Create ASCII Report File................................... No
Print Report............................................... Yes
..ist Peaks Not Found in this run........................... No
,eport Unknowns Found in this run.......................... Yes
Print Chromatogram......................................... Yes
AutoScale Chromatogram to Highest Peal...................... Ye

r Fill Peaks with Color ... .................................. Ye
Draw Grid Lines on Chromatogram............................ No
Label with Peak Number..................................... Yes
Label with Retention Times on Chromatogram.................... No
Label with Component Npme.................................. Yes
Format File Name: ce\tx\method\default.prf

Integration Parameters
Starting Peak Width (seconds).............................. 10.0
Peak Threshold (mV or uS/data pt interval).................... 0.500
Peak Area Reject............................................ 1000
Area Reject for Reference Peaks............................ 1000
Percent Retention Time Window for Reference Peaks............ 5.0

Integration Timed Events

Time Description

1.32 Start peak detection
1.44 Start peak detection
1.46 Start peak detection
1.77
1.77 Enable end of peak detection

~ ,256
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Component 4 1 FLUORIDE
Reference Peak FLUORIDE
Amount = K 4 K1*Area + K'2*Area**2
K = 8. 52797E-002

.1 = 6. 06440E-0'1:5
(2 = -6.1712E-01 I

Retention Time
Window Size

Level AmounL Area Height

1 1.2000oE-001 1439 225
2 3. ('0000E-001 4035 566

6.00000E-001 E217 1141
4 1. 200o0E+00o 16507 2218
5 2.30000E+O00 39534 4812
6 4. 4000(0E +000 7689v 9371

Component # 2 CHLORIDE
Reference Peak FLUORIDE
Amount = KO + Ki*Area + 12*Area**2
K = 3.93335E-(02
K1 = 1.01273E-004
K2 = -9.35560E-011

Retention Time
Window Size

Level Amount Area Height

1 1.60000E-001 1319 217
2 3.90000E-001 3754 568

7. 80000E-001 6942 1045
4 1.50000E+00o 14461 1975
5 3. 00000E+000 30287 3987
6 5.90000E+000 61305 8910

Component # 3 NITRITE
Reference Peak FLUORIDE
Amount = KO + K1ltArea + K2*Are*a*2
KG = 4.88691E-001
KI = 1.33960E-004
K2 = 5.52630E-012

Retention Time
Window Size

Level Amomnnt Area Height

1 1.'0 C'00E+000 6239 874
2 2.69000E+000 17299 2252
3 5.37000E+000 34328 4729
4 1.06200E+001 72787 9300
5 2.08300E+001 153501 19401
6 4.01500E+001 292053 34439

Component # 4 BROMIDE
Reference Peak FLUORIDE
Amount = kG + K1*Area + K2*Area**2
K' = 4.01960E-002
K1 = 2.00453E-004
K2 = -1.00002E-010

Retention Time
Window Size

Level Amount Area Height

I I. 56010E4 000 7660 753
2 3. 90000E+000 20706 180
3 7. 80000E+000 38868 3455
4 1. 54000E+001 78061 6644
5 3. 02000E+00 165133 12632
6 5.81000E+001 350930 24386

1.13
7.00%

1.70
7.00%

2.03
7.. (10%

2.80
7.00%
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IC Control File: C.\DX\METHDD\SYSTEMI.TE

Step Time Description

Init CDM-1 Autofffset Off
Init CDM-i Recorder Hark OFF
Init CDM-I Temp. Comp. = 1.7 / Deq C
Init CDM-1 Recorder Range = .t uS
Init CDM-1 Cell ON
Init CHA Heater = 25 Deq. C
Init Valve A ON
Init Valve B ON
Init Inject Valve OFF
Init ACI Autosmp OFF
Init ACI RLY 2 OFF
Init ACI TTL I OFF
Init ACI TTL 2 OFF
Init ACI AC I ON
Init GPM Start
Init G 6PM Hold Gradient Clock
Init GPM Reset ON

I 0.0 CDM-1 AutoOffset ON
1 0.0 Start Samplina
1. 0.0 GPM Reset OFF

0.1 CDM-i Recorder Range = 10.0 uS
2 0.1 Inject Valve ON
2 0.1 GPM Run Gradient Clock
3 3.0 Inject Valve OFF
4 3.5 ACI Autosmp ON
5 8.0 ACI Autosmp OFF

GpmFile: C:\DX\METHOD\SYSTEMI.opM
,I Lo Pressure Limit - 20Q

Hi Pressure Limit = 2W.0(
a. Eluant I - DI WATER

Eluant 2 - SODIUM CARBONATE
Eluant 3 - SODIUM BICARBONATE
Eluant 4 - Eluant 4

Time Flow %.1 %2 %3 %4 VS V6 Comment
--------------------------------------------------------------------
0.0 2.0 84 8 8 0 C 0

260



44VISUAL CHECK AND OVER-THE-TOP READING ANALYSIS - UNDIGESTED SAMPLE
WHC--SD-WM-DP-025
ADDENDUM 3 REV 0

R 9'IDU. -- LoO( 102M 6-14-91 12.43 26

,*ftAH

-b. -C. dtV gugAL Wl.

ua 2 ~
h: kk -. /i ilwil

VISUA Nwikks \ 4*

I c0Th

Al JAH Io" Ap.

t, ~s I. VL.,LE413H
*VISAt HEIPHIb CA ,-- .Na

k 7.109.- 10iAM 6-14-91 ,'-IU a.

L- W100) u

-v - UA[ C .

-c-.~ -W

A . VUL./.aLE.I.
F. .hM L nEMIKS

me (AA.-t ec 4 N

C--

Af?;f -m-m~ I I,
MI'fl JANMA W.U

-: I- -,
hn. JMl IOut .1U

F. VIlbi. KCEWMU(S aIS 7  ~X
i-h./i -~~,A
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

SPECIFIC GRAVITY ANALYSIS - UNDIGESTED SAMPLE

STUN gftlhiCO RESMT 9i
STD VAL3* 4  

COM

fla. *S *4

2 - - ,- 
71

RERUN

/ .1 - -

'- - I'/)

$ a3-/RERUN

C-

&-V

I-.o o sung

6 Jqcri

0- Z.~55~

~*

932
4..

(,- 2. 0cS
of4 -? o.

.0193

ti- '01

f Wlt 597il

Ii.t S

Pj 405;

-,

--

* k.

I-. tU IVG(

q* 4 IS
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AWHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9411 2291-4-3
Analysis: Sample Prep:
DIFFERENTIAL THERMAL UNDIGESTED

Instrument: Procedure/Rev:
WC16134, WC1 6129 LA-514-1/1WA-0
Technologist: Date:
S. COBB 09-15-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA D. HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5511 11_
2 REAGENT BLANK R9407-5611 12
3 SAMPLE 2291-4-3 R9411-5711 13
4 FINAL LMCS CHECK STD R9412-5511 14
5 - 15
6 16
7 17
8 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 18 _ _ _ _ _ _ _ _ _ _

9 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 191_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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 27C11 -AZ.10 mL NA

A-6000-881 (03/92)
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92 "1~ I5 ? 3 ') 1

R9407 102AW
10.000 mg Rate: 10.0

File:00831.0o

Ident:82583.0'C/min
DSC METTLER 14-Sep-91
Mettler GraphWare TA72PS.1

A
0
x

R9407

mlI

CD

I 
1 -.

100. 200. 300. 400.

3am
In

*1
* IS

A.
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R941±1
10.251 mg Rate:10.0 *C/min

File:00637.001

Ident:82583.0
DSC METTLER 14-Sep-91
Mettler GraphWare TA72PS.1

R9411I
Integration
Delta H13767

A
0
'C

mJ
1343.0 J/g
111.90C
-85.3 mW

200. 300. 'c400.

9

I

Peak

3;
E

0;
m,

mlI

C

Vi
I I I I I

100.I -I

-t

-~1
A6
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DSC STO R9412
9.741 mg

A

0.'

; ; : :~
*441,g I

a: a::::
' WI

.4
III

I,
.4
4,
IIa:

I

I'

Rate:±0.0 *C/min

* j~j~i.
*1~ 4
* *.14' * 4:It::~ I a
* *4,*
I, 4~*
* 4441
* 44*
* I,,
* I I 4
* 144
* II,
* II,

4114Ii!:a::
* 44
* 4*

Integral

IHJ Delta H:
:1: Ii
III Peak
iii

.4 ,
'4

11

E

:ion
15665 mU
508.2 J/g
105. 8*C
-86.6 mW

File: 00638.001

Ident:82583.0
OSC METTLER

mU
J/g
mC
mw

14-Sep-Si
Mettler GraphWare TA72PS.i

300.
-

400.
SI c

'I-

3
2

0

-F-----

Integration
Delta H 2203

226.2
Peak 239.1

5.8

0=
0C

m I

C c

END STD R-9412

I-

N
I I * * j . I * *

±00. 200.
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9411 2291-4-3
Analysis: Sample Prep:
TOTAL ORGANIC CARBON UNDIGESTED

Instrument: Procedure/Rev:
MODEL 5011 -WC16130 LA-344-105/A-3
Technologist: Date:
E. COLVIN 06-27-91
Starting Time: Temperature:
08:00 NA
Ending Time: Chemist:
14:00 D. BISENIUS

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5526 11
2 REAGENT BLANK R9407-5626 12
3 SAMPLE 2291-4-3 R9411-5726 13
4 FINAL LMCS CHECK STD R9412-5526 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 70C1 1 H/.200 mL NA

A-6000-881 (03/92)
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: R-9406

Blank = .670791
X Difference = 10

Date: 06-27-1991 Time: 09:01:20

Sample Size = 200 Dilution Factor = 11
Min Readings = 7 Max Readings = 7

== Reading
I

4

5

7

=,== Analysis Time === Coulometer
1 . 01

2.01

3.01

4.01

5.01

6.01

7.01

0.00

39.20

51.80

55.70

57.80

59.20

60.20

%== Difference =
0.00

100.00

24.32

7.00

3.63

2.36

1.66

60.2 - 4.7 )( 11 )/( 200 )

60.2 - 4.7 ) 1I )/( 200 )(12)

= 3.0525 g/L Carbon

= .254375 Molar Carbon

Sample Run By: 80028

44
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: R-9411

Blank = .670791
X Difference = 10

Date: 06-27-1991 Time: 11:15:58

Sample Size = 200 Dilution Factor = 11
Min Readings = 7 Max Readings = 7

==== Analysis Time ==== Coulometer
1.01

2.01

3.01

4.01

5.01

6.01

7.01

0.00

6.10

8.60

10.00

10.90

11.50

12.40

=== %Difference =
0.00

100.00

29.07

14.00

8.26

5.22

7.26

12.4 - 4.699344 H 11 )/( 200 )

12.4 - 4.699344 )( 11 )/( 200 )(12)

= .4235:61 g/L Carbon

= 3.529467E-02 Molar Carbon

Sample Run By: 80028

.4

== Reading
1

280
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9411 2291-4-3
Analysis: Sample Prep:
TOTAL INORGANIC CARBON UNDIGESTED

Instrument: Procedure/Rev:
WB39927 LA-622-10/B-0
Technologist: Date:
E. COLVIN 09-04-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA D. BISENIUS

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5527 11
2 REAGENT BLANK R9407-5627 12
3 SAMPLE 2291-4-3 R9411-5727 13
4 SPIKE OF 2291-4-3 R9411-5927 14
5 FINAL LMCS CHECK STD R9412-5527 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 69C1 1 K/.050 mL NA
SPIKE 69C1 1 K/.050 mL NA

A-6000-881 (03/92)

2!-' 282



WHC-SD-W -DP-025
ADDENDUM 3 REV 0

COULOMETER ANALYSIS REPORi
TICTOC Rev. 0

Sample: E-9406

Plank= .5424173
" Difference =

Readi
I

10

Date: 09-04-1991

Samole Size
Min Readinas =

no ===Analvsis Time
1.01

2.01

3.01

4.01

5.01

6.01

7.01

50
7

===CLoulneter
0. 00

104.90 .

119.70

124. of,

125. 30

125.990

126. 404

Time: 09:51:44

Dilution Factor
Max Readinas =

1

U

== Difference ==

1 .Jo

.3. 62

0.48

0. 40

( 126.4 - 3.800099

i 126.4 - 3.800099

) ( 1 )/( 50 ) = 2.451998

1 )/ 50 ) (2) = .2043332

u/L Carbon

Molar Car-bun

Samo e Run Hv: 80028

41
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Samrole: R-9411

Blank = .5424173
% Difference = 10

Date: 09-04-1991

Samole Size = 50
Min Readinos = 7

Time: 12:31:03

Dilution Factor =
Max Readinos = 2

= Readi
1

no ==== Anal

6

7

vsi s

2.01

3. 01

4.01

5.01

6.01

7.Y P

Time ==== ==== X DiCoulometer
0.(

34.50

38.60

39.70

40.70

41.20

41. 7o

fference ==
Q. ki

:1I 0

10. 62

2.46

1.21

1.2I

K 41.7 - 799503

4 4i./ * - 3.7995 0*

LI )/ 50 ) = .75301 o/L Carbon

1 )/ 50 ) (12) .0631675 Molar Carbor

Samole Run Fv: So028

286
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

COULOMETER ANALYSIS REPORI
TICTOC Rev. 0

Samole: R-9412

Hlank .5424173
% Difference = 10

Date: 09-04-1991

Samole Size =
Min Readinas =

50
7

Ti me. 12:47:05

Di 1 ut i on Factor
Max Readings =

==== Analvsis Time ==== Coulometer
1.01

2.01

3.01

4. 01

5. 01

6. 01

7. 01

0.o 0

97.30

116.90

123.40

125.50

126.70

127. 1o

== Difference ==

(J.00

100.00

16. ,?

5.27

1.6?

0.95

0.31

- 3.8 )( I )/( 50 ) = 2.466 o/L Carbon

( 127.1 - 3.8 )( 1 )/( 50 ) (12) = .2055 Molar Carbon

Samole Run

-4

Readina
1

2

I
7

( 127.1

Bv: 80028

..-288



AMMONIA ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-0 25

ADDENDUM 3 REV 0

go 40.2 '.* -.

t9zt'"- -9-,11;1

-SA.-9 .M"Ii

.. e , * *

- 6.,.91£.*5.' 9411.-5.92 1O's0-
NMl- Lr-634I..102  £ 3 n16E*1-..I 12 - tt/ 26

- - me..'.r.t...- - - 4-

/- W'i-l.D 0 1 E 4

ZSI - . 1w4 - 'qqg, e .. sO

--- pame -m - -t..~m "sF
H V412.-552- 102Ad 6-14-91 12*59 26

1844 Le-6j4-io2 I&RCUVEHY WISED 0

b-cPILEa 0--e ?di~L ckk.. o

b24t I#I4CL

SI UNWS-HQ RESUL .rr-z SIT
is, tvAL SIC30' :ac 9'5.34b

C/-"n - ;: oS991),; 2

0- in --9 -

44

0-- - . ti..n .. t....,..

CuM LA-6J4-101 9 RECOVERY WIDEn 0

e ;S. SA .o94tnE4iCt BI

%W.33 t .VILL

860 VAL 30- 4 ';EC

(rJ--y.

Ri 9*107. .APRI 0~

NH4 LtA-63- 112 1/01t
Ogf// P" MCI 9. ~ L

REAUENT [LANK
29

intIS Z 4'-
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

CYANIDE ANALYSIS - UNDIGESTED SAMPLE

I.,.-. *-.a

(i- .... ..-..

C.L(.A 9 2P I.3 1r I
c- c1 I - 3 L -

v~I.

1-27. /-. r v

"004q60 -- .r- - h
R 941...57 12AM644411 ~~ 126 2

-----.--.

s'%R'.com KCi Eiu.

BTO V.XREC. qL-74C

R 940V.--f7 102AM 6-14-91 l2at% 26

CN LA-695-102 t RECOVERY W1bEC 0

cm ./).,.G J0'

6244 XU. .7(7
&li"kva, P RESLT.t

-STD ______ aAL1 LRCte

C ' 1- 9-10 - Vsoy - .
.g.. u .......

.,- - -

REAV*.Hl ULANK

-- , .

C-.2 7-?) -4(4*I

-is

2.. 92.
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

I YS DATE: 6-27-91

PAYROLL NO.: 80028

Y-INTERCEPT= CAL
SLOPE= CAL

SAMPLE ID: BLANK
SAMPLE SIZE: 0
WVL AND ABS= 580NM 0.004 A

SAMPLE IDO: 351-P CAL STD
SAMPLE SIZE: 100UL;-10ML-50UL
WVL AND ABS= 580NM 0.094 A

AAMPLE ID: 351-P CAL STD
SAMPLE SIZE: 100UL-1OML-500UL
".VL AND ABS= 580NM 0.848 A

'AMPLE IDO: 351-P CAL STD

,AMPLE SIZE: 100UL-1OML-1ML
WVL AND ABS= 80NM 1.628 A HI

}/:r/rWCC.

sc 000:

cc '

.0/ ?9 ,?
zo -le2/l b

. 97ooo

-- 294

4



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

ION CHROMATOGRAPHIC ANALYSIS (CHLORIDE) - UNDIGESTED SAMPLE

HY06.-5%/: 12M 6-14-91 123 6

1, A-534-105 % REOVERY 1411 4U

\a- m : - %0.0 cl 
Is

rjX- R97 DIONEX

seam -3CuCtA raz gu I.1

SID VAL5.O :VEC .

it41.57 102AW 6-14-91 1: 26

- 3/ -. - - 2 -:
ul-c ~ -'

zz;..=*

it J'Ll'1t I- -a, a.~

&-b - --, C

b3 "LU

*2AIq;

I9412.-5572 12A 6-14-91

-A - I-5 REC(NERV M114U 0 '

- -c..... -
PPRV72 DIGEX

S(D* bA4k RESMI
S r VAL %r Q REC 4."

-I.

1!22L..

3$ ~~ pornpf

Pig fW11T

R9407 3-3~0 2AM 6-14-91 12e4 *

gJ~~- A-Io3-rcrr tWFYi4u (3

1c.. 7.1

FO -M
FJX' ly)? DIrfwx________

fe~IAIt.I 111)

I

- 296
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

ION CHROMATOGRAPHIC ANALYSIS (FLUORIDE) - UNDIGESTED SAMPLE

AW .-- s57 1

Oa - r . - - rp

W ' VL ECFrl.

R 9110.-b71 IQ2AW 
-- - ,

.gp 5 LA -#3- UUP. -U 0

, =.4 gichth L1. R. 9---

-N -

- --

BE3JI I)tEL .-

4w .oy~St

H 9 740/ 6-I ,1- '
- ---. - .....

NV**- Z-a-.tscRcvrt ao

A-R 9412.,11711R O Y 1-...11-91

A -533RE- COERY

-e
FDP 974 F FDP 97- Cl.

11 EW96 " EP

S1IICIA R OLT 5 5S ID VAL5k c96C

*wl -I. ,s

WIL hIe. -I. -
LI
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A



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

mole Name: HLANk Dote: Wed Sep 25 13:v9:55 1991
D4 a File : c:\dx data\9t0925t1.D02
Method : c:\d \method\SYSTEMN.mvt.
ACI Address: 1 System : I Inject#: 2 Detector: CUMr1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

External 1 1 2555 5Hz 0.00 8.52 1000

Pk. Ret Component Concentration Heicqht Area D. .Delta
Num Time Name Code

:----------------- 0 --------------------------------------------------------

$3.: c4ddidataJlOSZSII.D Sial.k: BL4AW~

-.045

~'0.035

0.025

0.015

- .uO

-0.015

O.025 rnrrr
0.001 .00 2.00 3.00 4.00 5.00 6.00 7.00 , 8.00

Minules

300



I
WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

. 4 mcle Name: LMCS/73C11CM Date: Wed Sep 25 15:18:3 1 'rY
DOta File : c:\dx\data\91092511.D10

| Method : c:\dx\method\SYSTE1met
| ACI Address: I System : I Inject#: 10 Detector: CDM-1

VOLUME DILUTION POINTS RATE START STOP AREA RE.

Enternal 1

Ret Component

101 2555 5Hz

Concentration

0..00 8.52

Heiqht
Num Time Name

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

1000

Area BI. %Delt
Code

1.13 FLUORIDE
1.67 CHLORIDE
1.98 NITRITE
3.Z7 NITRATE
5.25 PHOSPHATE
6.65 SULFATE

Fle: c&idalaISIG25LDISamplefLMCS/73CIlCIa

I -FWU0,FE. o OE

4 -MTRATE

L

. - W.FATE

S-PHOSPHATE

L.
-0.462 ! ''i 11 1111

0.00 1.00 2.00 3.00 4.00 5.00 - 6.00 7.00 8.00
Minutes

REPORT

Ph.

53.542
71.072

500.223
534.703
507.540
587.648

1070
1012
4495
2855

025
2522

7391
6600

33273
31203
12822
43407

1

1
1

0. 00
-1.96
-2.30
2.02

21. 9'-

4.538

4.038

38

3.038

2.538

UT 2.038

! 1.538

y 1.038

0.538

0.038

- 02



WHC-SD-WM-DP-0 25

ADDENDUM 3 REV 0
ION CHROMATOGRAPHIC ANALYSIS (PHOSPHATE) - UNDIGESTED SAMPLE

~a - - -- -ea I---n u: - .

ru'l LksL-lo; : % ItCVERY WIt=1D 0

L. kY6 ....

wins G.fl -(A. t r 153.3o8
lig . l?.. a.J. i 3n V'Csw av om'x

aTd ELf

2 h. :i'3:n

.- U" ea -1ge .g- e

72-

- - - - a-- -fruq Lfr.644-t05 .1a UsS blu 0

to - w-4----.

. E -
f-h,.

1.7 -

It 9'O/.-n6' 10-.Mu 6-1'-Y1 11214 26

004 LA-bJ-lo5 *. 0/U, WJ LIJ u

'- /.- I,~e -.0m tu. i

Itt.ttlil L&M4K

'.... .. ie a..- -4.,-

A -.-

j--..-- - - -- -ar

I' *.AL O'.s

9 .KJIUTt. -9 ' -, (1

I.

Ii
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WHC-SD-WM-DP-02 5

ADDENDUM 3 REV 0

Dnole Name: LANK Date: Mon Sep 23 15:01:56 1991
Data File : c:\d:\data\91092321.DO2
Method : c:\dx\method\SYSTEM1.met
ACI Address: I System : Inject#: 2 Detector: CDM-1

REPORT VOLUME DILUTION POINTS

External 1 1 2555

RATE START STOP AREA REJ

5Hz 0.00 8.52 1000

Ph. Ret Component Concentration Height Area Dl. %Delta
Num Time Name Code
----------------------..... :..A........................

File: cWddadWIUS0fM LDO Ramp/c BLANK

-1.331
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00

Minutes

- .669

Q.16s

1.169

306



WHC-SD-WM-DP-025 4
ADDENDUM 3 REV 0

nple Name: LMCS/73C11CM Date: Mon Sep 23 16:20:47 1991
Data File : c:\dx\data\91092311.DI0
Method : c:\dx\method\SYSTEM1.met
ACI Address: 1 System : 1 Inject#: 1. f Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ
-----------------------------------------------------------------------

External 1 101 2555 5Hz 0.00 8.52 1000

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

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

1 1.13 FLUORIDE ;7.36' 1.148 8024 1 ( .0
2 1.68 CHLORIDE 72.097 1017 6702 2 -u.98
3 2.02 NITRITE 518.617 4696 34634 2 -0.66
4 3.45 NITRATE 543.291 2890 31741 1 4.&5
5 5.33 PHOSPHATE 524.991 836 13325 1 0.31
6 6.87 SULFATE 599.619 248J 44362 1 0.24

Fe: c1drIdaaIS10SI.D10 Sampl& LMCS/73C1 1CM

*1.161

0 .661

I I

1.161

-1.339 pill ,,111111 1111 .111 1,, 1,, . . . ., , . .

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 6.00
linutes'

S- 308



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

ION CHROMATOGRAPHIC ANALYSIS (NITRATE) - UNDIGESTED SAMPLE

SW106.-/A 202A .- 14-91 126 26

1*14$ LA-5JJ-10 .t RECQVERY MIlIEo 0

*/JO -.... 4.. 4-... p BiD

EDP R9/8 DIWEX

B-ID M"'?bQ lC REELI.T 539.7-2.
SID VALC M -a

N 9411.-5//; 102AM 614--91 122t/ 26

NWd LA-JJ-105 -. 0/0 - WIDE.

z..,se- - zlkw. 2au

C"- -

~Tem -- - , -T- .
R9q0/.%6/.-l )OZ!AW 61-Y1-v 1z2 v 26b

N~ Lr-44105 O' WIDLJ

- / REG. EeL

YT- -a

"""" "'''' M*a c.-. . au n.

71

T-

DP 19/ DME .J/:,

9,TD N-73\%"$\REsut-.1 549
a ID VAL *J.C 9s9q

- - - -n- -SI

K

N



4
ION CHRONATOGRAPHIC ANALYSIS (NITRITE) - UNDIGESTED SAMPLE

WHC-SD-WM-DP-025
ADDENDUM 3 REV 0
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

Samle Name: BLANK Date: Wed Sep 25 10:19:25 1991

Data File c:\dx\data\910921501.D02
Method : C:\d>:\method\SYSTEM1 .met
ACI Address: I System : I Inject#: 2 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

External 1 1 2555 5Hz 0.00 8.52 1000

P1. Ret Component Concentration Height Area B1. %Delta
Num Time Name Code

-----------------------.---------------

Fk%. cIetIIS25ULMDO2 SqAga/ BANK

11.165

0.965

.L335 -rr
0.00

4
f,>

1.00 2.00 300 4,00 &00 6.00 7,00 , 80



WHC-SD-WM-Op-025
ADDENDUM 3 REV 0

,ample Name: LMCS/7ZC11CM Date: Wed Sep 25 11:41:00 199j

Jata File : c:\dx:\data\9109250i.Di0
Method : c:\dx\method\SYSTEM1.met
ACI Address: I System : I Inject#: 10 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

External 1 101 2555 5Hz 0.00 8.52 1000

Pk. Ret Component Concentration Height Area 81. %Delta
Num Time Name Code

------------------------------------------------------- ------------------------------
1 1.13 FLUORIDE 54.425 1099 7537 1 0.00
2 1.67 CHLORIDE 73.303 1005 6821 2 -1.96
3 1.98 NITRITE 509.856 4351 33968 2 -2.30
4 3.40 NITRATE 540.88 2919 31591 1 3.03
o 5.22 PHOSPHATE 525.714 951 13345 1 -1.82
6 6.62 SULFATE 604.077 2604 44717 1 -3.41

r ile: ciddaaglfg25LDOISample: LMS73C11CH

iS

4~~ mm S ATE

I - ALlOWM CLAtoes u4w

a-rT- I II

1.163

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
MnuMs

A

31



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

Calibration ParameLers

Nimber (If Levels for Calibration.
Calibration Fit Type.............
Replace Or Average Calibrations..
External or Internal Calibration.
Calibrate by Area or Heiqht......
Default Injection Volume.........
Default Dilution Factor..........
Response Factor for Uniown Peaks
Calibration Standard Volume .....
Internal Standard Volume ........
Sample Unit ......................

6
Quadratic
Replace
External
Area
1 .0
1.0
1.0
I .
I.0
PPM

. I

318



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

Component " 5 NITRATE
Reference Peak FLAJURIDE
Amount = KO + K1*Area + K2*Arna**2
10 = 3.o26iIE-0(I
K.1 = 1.61787E-'t4
K2 = -5.835:iE-01I

Retention Time
Window Size

Level Amount Area Ileight
----------------------------------------------------------

I I .3700IE+0)00 7543 727
2 3. 43000E+t'C'0 19321 jfl13
3 6. 83000E- t10-1 49'44 3563
4 .350C0E+001 $3316 7010
5 2.6500'E+00. 173503 13640
6 . D0E+ 001 360809 25639

Component # 6 PIlOSPIATE
Reference Peak FLUORIDJE
Amount = KU + K1*Area + I2*Areat*2
KO = 5.53452E-001.
K 1 = 3.53243E-004
K2 = -3.51156E-010

Retention Time
Window Size

Level Amnit ri Height
--------------------------------- ---------------

1 1. 19000E+#000 227 7 162
2 2.980C00E+000 7242 453
3 5. 930:E+' 000 15025 935
4 1. 17400E+ 001 31660 1933
5 2.30300E+-041 t 9135 4130
6 4. 43700E+'01 14474? 8447

Component it 7 SULIFTE
Reference Peak F LIJR I BE
Amount - KO + KJ.*Arva + K2*rea**2
Ko = 3.55734E-00I
I.1 = I.27491E--t04
K2 = -3.7935BE-011

Retention Time
Window Size

Level Amount Area Height

1 1 .40000E+000 94.18 5'13
2 3. 5000.1E+0C. 24*499 1382

6. 96000E 4000 523C3 2890
4 1 .37804JE+00t 107173 5909
5 2. 70400E+C(0 1 225632 12225
6 5. 20700E-00 1 471650 24686

3.30
10.007.

5.32
10.o0%

6.85
10.00%

I I



WHC-S-WM-DP-025
ADDENDUM 3 REV 0

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

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

Init CDM-1. AutoOff Cse t Off
]nit CDflh-j Recorder IlarkI OFF
Init CDM-. remp. Camp. - 1.7 / De C
Init CM-1 Recorder Ranqe = I.o uS
Init CDM-1 Cell ON
Init CHA Heater = 25 Deq. C
Init Valve A ON

ni t Valve u ON

Init Inject Valve OFF
Init ACI Autocilp OFF
Init ACT RLY 2 OFF
Init ACT TTL I OFF
Init ACT I L 2 (IFF
Init AC! AC I 11N
Init GPim Start
Init CPM ilold Gradient Clock
Init GPri Reset ON

r 0.0 CDM- 0 Aufn~f fseL ON
I 0.C Start Sampling
I 0.0 GrtI Reset OFF
2 ('.1 Ci-1 Recorder Ranq n 10.C uS
2 0.1 Inject Valve ON
2 0.1 GPM Run (3radjient: Clock

3.0 Inject Valve (1FF
4 3.5 ACI AutosmNl ON
5 9.0 ACI Autosmp OFF

I ,T

(3pmF i. : 'C:\DX\HETHOD\ SYSTEII.tiP-M
.o Pressure LimJ t -'0 204

Ili Pressure Limit w 2006
Eluant I - DI WATER
Eluant 2 - SODIUM CARBONATE
Eluant 3 - SODIUM BICARBONATE
Eluant 4 - Eluant 4

Time Flow %1 %2 %3 %4 VS V6 Comment
--------------------------- ------------

0.0 2.0 94 9 3 C 00

0~~~
;.tp- :1.



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

Component i I FLUOR IDE
Reference Peak FLUORIDE
Amount - KC - I"ltArea + K2*Area**2
KO - .52797E-002
I1 - 6.06440E-005
112 - -6. 17180E-(11

Retention Time
Window Size

Level Amount Area height
------ -------------------------------------------

I . 20000E-001 1439 225
2 3.00000E-001 4035 566
3 6.000041E-001 8217 1141
4 1 .20000E+000 - 1650(7 2218
5 2.30000E4000 39534 4812
6 4.40000E+000 7689W 9371

Component # 2 CHILORIDE
Reference Peak FUIORIDE
Amount - KO + KI*Area 4 K2*Area**2
K ( I 3.93335E-Ci'2
KI : 1.01273E-004
1 2 =-9.3556CIE-011

Retention Time
Window Size

Level Amount Area Height

I I .6b0Q(1E-00i1 1319 217
7 3. ?0')'('E-001 3754 568
3 7. 80000E-00.1 a42 10 45
4 1. 50000E+0iI..) 14461 1975
5 3. (1001-0E+00)0 30207 3987
6 5. 90000E +000 61.305 8910

Component 11 3 NITRITE
Reference Peak FLIJORIDE
Amount - KQ + KitArea 4 k2tfrea**2
IK a 4.88691E-001

K1 = I.33960E-004
K2 = 5.52630E-012

Retention lime
Window Size

Level Amorint Area Height

1 1 .11000E+000 1,239 674
2 2.6900IE+C' 17299 2252
3 5. 3700)E4:C'0 34328 4729
4 1 .06200E -001 72707 930
5 2. W'OW-1E+01 153501 19401
6 4.0150IE+001 292053 34439

Component # 4 PROM IDE
Reference Peak FLUORIDE
Amount = K1( + 1(1 tfArea + (2tArea**2
KO = 4.01960E-002
K1 = 2.00453E-004
1<2 = -1.0000GE-:'D

Retention Time
Window Size

Level Amount Art'a Height

1 1. 560C'C'E4 000 7660 753
2 3.9C'i'E+t: 20706 1.82':'
3 7.8000'0E+IOO 38668 34 55
4 1 . 540040E+001 78061 6644
5 3.02000E+001 165133 12632
6 5.810001001. 35093(j 24386

4

1.13
7.00%

1.70
7.00%

2.03
7..(07.

7.00%

n.4 Cin

. 11 1
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WHC-SD-WM-DP-02 5
ADDENDUM 3 REV 0

DIONEX METHOD PARAMETERS - SYSTEMI.MET

System Parameters

System Name a systemi/gpm
Number of Detectors........................................ 1
Detector I Type............................................ CDM-1
Detector 1 real time plot scale (Its)........................ 20.00
Run Time (minutes).......................................... .50
Sampling Rate (seconds)..................................... o.20

-- DETECTOR 1 PARAMETERS --
Report Options

ave Data File................................................. Yes
ata File Name: c:\d::\data\91092201..I)D
'reate ASCII Report File................................... No
Print Report................................................. Yes
List Peaks Not Found in this run........................... No
Report Unknowns Found in this run.................. Yes
Print Chromatogram............. ............................ Yes
AutoScale Chromatogram to Highest Peak..................... y::
Fill Peaks with Color ... ................... ................ YeA
Draw Grid Lines on Chromatogram............................ No
Label with Peak Number.. ................................... Yes

"C Label with Retention Times cn Chramatogram ................. No
Label with Component Npme.................................. Yes
Format File Name: c\ftix\method\defatlt.prf

Integration Parameters
Starting Peak Width (seconds)............................... 10.0
Peak Threshold (mV or uS/data pt interval)..................... o.500
Peak Area Reject........................................... 1000
Area Reject for Reference Peaks............................ 1100
Percent Retention Time Window for Reference Peaks............. 5.0

Integration Timed Events

Time Description

1.32 Start peak detection
1.44 Start peak detection
1.46 Start peak detection
1.77
1..77 Enable end of peak detection



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

Sample Name: R''411 Date: Wed Sep 25 11:3 :T
ta File : c:d'data\91092501.D09
hod : c:\dx'method\SYSTEM1.met

ACI Address: 1 System : 1 Injectt: 9 Detector: CDr1-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

External 1 1111 2555 5Hz 0.00 8.52 1000

Pk. Ret Component Concentration Heiqht Area Bl. 4Delta

Num Time Name Code

1 1.15 FLUORIDE 4322.886 10258 67375 1
2 2.02 NITRITE 2575.602 1830 13650 1 -2.1)

3.38 NITRATE 14653.487 7150 82023 1 1.04
4 6.67 SULFATE 2578.622 926 15486 1 -4.09

Fin: citrIdafrIWfl55LBo .1a-'pM: R1411

11.169 1-FLUOSE

:-8.689

3.668

1.169

3-NMME

ku2u, A - SWAIK

AL

0.00 1.00 2.00 3.00 4.00 5.00 6.00
Minutes

7.00 8.00

3:



WHC-SD-WM-DP-025
n 3 REV 0

Samole Name: LMCS/73C11CM Date: Wed Sep 25 10:29:15 1991?

Data File :c:\d\data\1092(I.D03
Method : c:\d\method\YSTEMI.met
ACI Address: I System : I Inject#: 3 Detector: CD-.i

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

External 1 101 2555 5H= 0.00 8.52 1000

Pt. Ret Component ConcentrAtion Height Area Pl. .Pplta

Num Time Name Code

I 1.tI FLUORIDE 55. 176 1107 !662 1 (.00
2 1.67 CHLORIDE 75.09 1013 6999 2 -1.96
3 1.98 NITRITE 517.910 4303 34581 2 -2.30
4 3.42 NITRATE 539.772 2934 31521 1 3.54
5 5.22 PHOSPHATE 526.308 - 858 13363 1 -1.88
6 6.62 SULFArE 591.757 2548 43735 1 -3.41

us

1.169

-1.331 .. .....

0.00 1.00 2.00 3.00 4.00 5.00 0.00 7.00 I.00

313



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9411 2291-4-3
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - NITRITE UNDIGESTED

Instrument: DIONEX 4000 Procedure/Rev:
WB98OS,WB97286,WB24740,AL10657,WB54428 LA-533-105/B-0
Technologist: Date:
S. J. RIEL 09-25-91
Starting Time: Temperature:
08:00 70depF
Ending Time: Chemist:
11:00 D. HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK ST R9406-5576 11|
2 REAGENT BLANK R9407-5676 12
3 SAMPLE 2291-4-3 R9411-5776 13
4 FINAL LMCS CHECK STD R9412-5576 14
5 15
6 16|
7 1 17|
8 1899 1 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 73C11CM/.100 mL NA

A-6000-881 (03/92)
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
22-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9411 2291-4-3
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - NITRATE UNDIGESTED

Instrument: DIONEX 4000 Procedure/Rev:
WB98659,WB97296,WB24740,AL10657,WB54428 LA-533-105/B-0
Technologist: Date:
S. J. RIEL 09-25-91
Starting Time: Temperature:
08:00 70degF
Ending Time: Chemist:
11:00 D. HERT

Description Lab ID I Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5573 111
2 REAGENT BLANK R9407-5673 121
3 SAMPLE 2291-4-3 R9411-5773 131
4 FINAL LMCS CHECK STD R9412-5573 14
5| 15
6| -_ _ __ 16 _ _ _ _ _

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 73C11CM/.100 mL NA

A-6000-881 (03/92)

21 so

I I



-4WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

Samle Name: R9411 Late: Mon Sep 2 17 1
ta File :c d d2ta91O92J1i.JiC
thod : c:\dgmethod\ YSTEM1.met

CLI Address: 1 Swstem : 1 In ect#: 9 Detector: CUM 1

REPORT VOLUME DILUTION POINTS RATE START STOP

-1ernal 1 101 2=55 5Hz 0.00 A.52

Pk. Ret
Num Time

i i . is
2 1.77
3 2.10
4 3.27
5 5.4Z.

rn 6 6.Q7

APE5 rEu

Component Concentration Heiqht Area Bl. Delta
Name Code

FLUORIDE 1132.749 80624 738358 7 0.0,
CHLORIDE 305.524 2972 30331 4 -0.4'
NITRITE 2322.725 20259 166876 2 -".Q2
NITRATE 11052.999 72117 1159077 - ~5.1Z
PHOSPHATE 166.644 218 311A -.
SULFATE 643.414 2679 47S59 1 -1.5-

file: c1d&IdaaI1S231.DS0Sample: R9411

I

' N'M

3-nil

£.rwi

11.597 CHLODE

1.597 .

- .403 1.T r I .i II

0.00 1.00 2.00

5 - PHOSPHA

3.00 4.00 5.00 6.00
Minutes

B - StAWTE

7.00 9.00

91.59?

71.597

61.597

.597

41597
LIS,

31.597

r
'a

10



WHC-SD-WM-DP-025 4
ADDENDUM 3 REV 0

1'ple Name: LMCS/73C11CP1 Ddte: Mon Sep 23 15:11:35 19V1I
ta File : c:\dx\data\91092311.DO3

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

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

External 1 101 2555 5Hz 0.00 8.52 1000

Pk. Ret Component Concentration Height Area BI. XDelta
Num Time Name Code
--------------------------------------------------------------

1 1.13 FLUORIDE 54.136 1052 7489 1 0.00
2 1.68 CHLORIDE 73.700 967 6860 2 -0.96
31 2.02 NITRITE" 508.155 4483 33862 2 -0.66

e4 3.48 NITRATE4f 541.275 2905 31615 1 5.56
5 5.38 PHOSPHATEs. 536.303 840 13650 1 1.25

'6 6.97 SULFATE & 591.654 2426 43727 1 1.70

ft: ckkldada19109231 .D03 SarpkWLMCS/73C11f

11.161

1.661

6.161 a m

i- nwwmogtonmwE S - PHHATE

I ' ll1 S - W 1 , . ..l E .1.161

0.00 1.00 2.00 3.00 4.00 5.00 6.00 ?.00 8.00
Minutes

~~ 305



AWHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9411 2291-4-3
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - PHOSPHATE UNDIGESTED

Instrument: DIONEX 4000 Procedure/Rev:
WB98659, WB97286, AL10657, WB54428 LA-533-105/B-0
Technologist: Date:
S. J. RIEL 09-23-91
Starting Time: Temperature:
08:00 70degF
Ending Time: Chemist:
10:00 D. HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5574 11
2 REAGENT BLANK R9407-5674 12
3 SAMPLE 2291-4-3 R9411-5774 13
4 FINAL LMCS CHECK STD R9412-5574 14
5 15
6 16.
7 17
8 18
9 19

10 20

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

LMCS CHECKSTD 73C11CM/.100mL NA

A-6000-881 (03/92)

303

I I
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

m.nle Name: LMrCS/73C11CN Date: Wed Sep 25 13 59:38 1991
Data File : c:\dX\data\91092511 .D13
Method : c:\dx\method\SYSTENI . met
(,CI Address: 1 Systef : I Inject#: 3 Detectoi-: CDIl-i

RLPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

Ex:ternal 1 101 2555 5Hz 0.00 8.52 1000

F. Ret Component Concentration Heiclht Area Bl. ZDe ta
Num Time Name Code
--------------------------------------------------------------------------------------

1 1.13 FLUORIDE . 54.031 1079 7472 1 0.4)
2 1.67 CHLORIDE 71.776 1034 6670 2 -1.96
3 1.98 NITRITE 501.818 4487 33395 2 -2.70
4 3.38 NIrRATE 530.270 2877 30926 1 2.53
5 5.22 PHOSPHATE 517.102 836 13098 1 - U.S
6 6.62 SULFAIE 590.417 2525 43628 1 -.

F:c1ddaa IS1092511.D03 Sapk LMCS/73CI ICM

11.169

8.869

6.169

3.669 6-UA.FAIE

by FLUOCHQOFlUD S - PHOSPRAIE

1.169

0.00 1.00 2.00 3.00 4.00 5.00 6.00 ?.00 8.00
Minutts

299



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9411 2291-4-3
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - FLUORIDE UNDIGESTED

Instrument: DIONEX 4000 Procedure/Rev:
WB98659,WB9726,AL10657,WB54428 LA-533-105/B-0
Technologist: Date:
S. J. RIEL 05-18-92
Starting Time: Temperature:
08:00 70de F
Ending Time: Chemist:
10:00 D. HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5571 11
2 REAGENT BLANK R9407-5671 12
3 SAMPLE 2291-4-3 R9411-5771 13
4 FINAL LMCS CHECK STD R9412-5571 14
5 |15
6 16
7 17
8 18
9 19

10 _20

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

LMCS CHECK STD 73C1 1CM/A 00 mL NA

A-6000-881 (03/92)

23- 7

4



WHC-SD-WM-DP-0 25

ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9411 2291-4-3
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - CHLORIDE UNDIGESTED

Instrument: DIONEX 4000 Procedure/Rev:
WB98659,WB97286,AL10657,WB54428 LA-533-105/B-0
Technologist: Date:
S. J. RIEL 05-18-92
Starting Time: Temperature:
08:00 70degF
Ending Time: Chemist:
10:00 1 D. HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5572 11 | :
2 REAGENT BLANK R9407-5672 12
3 SAMPLE 2291-4-3 R941 1-5 72 13
4 FINAL LMCS CHECK STD R9412-5572 14
5 15
6 16
7 171
8 18 1
9 191

10 201

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

LMCS CHECK STD 73C11CM/.100 mL NA

A-6000-881 (03/92)

~ 295
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

lAYS DATE: 6-27-91

PAYROLL NO.: 80028

Y-INTERCEPT= .013899
SLOPE= .162164

SAMPLE ID#: BLANK
SAMPLE SIZE: 0
WVL AND ABS= 580NM 0.010 A

SAMPLE ID*: R-9409 STD 75C11-P
SAMPLE SIZE: 100UL-1OML-50OUL
WVL AND ABS= 58ONM 0.747 A

SAMPLE ID#: R-9409
SAMPLE SIZE: IML
WVL AND ABS= 580NM 0.237 A

I AMPLE ID#: R-9409 DUPLICATE
AMPLE SIZE: 1ML

-WVL AND ABS= 580NM 0.239 A

YSAMPLE ID#: R-9410
PMPLE SIZE: 1ML

AND ABS= 580NM 0.220 A

SAMPLE ID#: R-9410
SAMPLE SIZE: 1ML+100UL-10ML-50OUL 75C11P SPIKE
WVL AND ABS= 580NM 0.949 A

SAMPLE IDO: R-9411
%AMPLE SIZE: 1ML
WVL AND ABS= 580NM 0.248 A

SAMPLE IDO: R-9411 STD 75C11-P
SAMPLE SIZE: 100UL-1OML-50OUL
WVL AND ABS= 580NM 0.732 A

293



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9411 2291-4-3
Analysis: Sample Prep:
CYANIDE UNDIGESTED

Instrument: Procedure/Rev:
MILTON ROY SPEC. 301 AL10724 LA-695-1021A-3
Technologist: Date:
E. COLVIN 06-27-91
Starting Time: Temperature:
08:00 NA
Ending Time: Chemist:
15:00 D. BISENIUS

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9409-5578 11
2 REAGENT BLANK R9409-5678 12
3 SAMPLE 2291-4-3 R9411-5778 13
4 FINAL LMCS CHECK STD R9411-5578 14
5| 15
6| 16
71 17
81 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

LMCS CHECK STD 75C1 1 P/. 00 mL NA

A-6000-881 (03/92)

-.291

-4

0%



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9411 2291-4-3
Analysis: Sample Prep:
AMMONIA UNDIGESTED

Instrument: Procedure/Rev:
AL1 0665, AL1 0696 LA-634-102/D-0
Technologist: Date:
S. COBB 08-23-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA D. BISENIUS

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5528 11
2 REAGENT BLANK R9407-5628 12
3 SAMPLE 2291-4-3 R9411-5728 13
4 SPIKE OF 2291-4-3 R9411-5928 14
5 FINAL LMCS CHECK STD R9412-5528 15
6 16

8 181 _
9 191

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 4C11QL/.250 mL |NA
SPIKE 4C1 1QL/.250 mL | _NA

A-6000-881 (03/92)

-"289

-4



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

COULOMETER ANALYSIS REPOR I
1ICTOC Rev. 0

Samle: R-9411+SP

Blank = .5424173
% Difference = 10

Date: 09-04-1991

Samole Size = 50
Min Readinas = 7

Time: 12:39:09

Dilution Factor
Max Readinos =

Coulometer
0.0(-)

==== % Di

88.60

102.70

107.90

109.10

110.30

110.90

f ference
0. OR)

100.0(-

13.73

4.92

1. U)

i.09

0.54

110.9 - 3.800066

( 110.9 - 1.80U066

)( 3 )/( 50 ) = 6.425997

)( 3 )/( 50 ) (12)

o/L Carbon

Molar Carbon

Samole Run Bv: 80028

'-V
4/n/fl.

-ila~±t

44

Readi
I

no ==== Anal Ti me ====

7

vsi s
1.01

2.01

3.01

4.01

5.01

6.01

7.01

4

6cy'



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

Samol e

Oe
b-Vy407

Blank = N/A
% Difference =

COULUMETER ANALYSIS REPORT
TICTOC Rev. 0

Date: 09-04-1991

Samole Sizu = 50
Min Readinas = 710

Time: 09:43:11

Dilution Factor-
Max Resdinos " 7

lime = W== Coulometer ==== %
0.00

1. 40

1. 90

2.40

2.90

3. 4 0

3.G o

Di ffereence
o. o

100.00

26.32

17.24

14./1

10.53

OLANK VALUE = 3.8 / 7.005677 = .5424173 a/L/minute

Samo1e R"" Iv: 80028

285

44

=Readjinic
1

==== Anavsi a
I .1 o

1

4

5

6

2.01

3.01

4.01

5. ul

6.01

7.01



WHC-SD-WM-P-025
ADDENDUM 3 REV 0

TOTAL INORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

-- 7. 5? .
mat. a ~ ~ .* - . .

a'. .. -a.W

- -

H 9412.-R%2s 102AM 6.14-91 12m59 26

TIC LA-6C4-102 f AECUWEAY VIDEO 0

-'. . -.a=

- -7 .-.

e d ca . .

STDN REu'trt.tc a
LTD VAL AlECo -

hN

Too a.1

R YI06.-%I4 102AM 4-91 12036 26

rC 1.-422-102 t RECovERY WI 0

? OWL. . TO
-t2 CU. -
84t2J cata

OTD11l t REML.
BfIP1I. % RC 2.0d

-. 0 .. I - s~ss .. pa... . .. 0

v
mobI

I .1J

- ~ ~ ~ 1 . I-- - I"
R O0/.-5A2 A OAW 6-14-1I

TIC LA-6a -102 W/ WILTJ 0

REAGEII ULANK

7@
tb. I .m . - s.

k- -20

--- f/--

ft 94ht.--592- I0viW *-14-9t J2. s/ 26

TIC LA-622-102 ?t HECCUERY WIPED 0

Uf'LtE SPIKED ID

()o.1- .'-(o. .- OG')G)%

a to -.W
-- 1)aoth.

nl

A,

283

a



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: R-9412

Blank = .670791
% Difference = 10

Date: 06-27-1991 Time: 11:27:31

Sample Size = 200 Dilution Factor =
Min Readings = 7 Max Readings = 7

11

== Reading
I

Analysis
1.01

Time ==== Coulometer
0.00

2.o l

3.01

4.01

5.01

6.01

7.01

38.60

51.40

55.90

58.00

59.40

60.30

===% Difference
0.00

100.00

24.90

8.05

3.62

2.36

1.49

60.3 - 4.699344 ) 11 )/( 200 )

60.3 - 4.699344 ) 11 )/( 200 )(12)

= 3.058036

= .2540363

g/L Carbon

Molar Carbon

Sample Run By: 80028

-~ 281

44



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: R-9407

Blank = N/A
% Difference = 10

Date: 06-27-1991 Time: 08:45:18

Sample Size = 200 Dilution Factor =
Min Readings = 7 Max Readings = 7

I

Reading ==== Analysis
1 1.01

2 2.01

4. 01

5.01

6.01

7.01

Time ==== Coulameter
0. 00

1.20

2.10

2.80

3.50

4.20

4.70

-=== .4 Difference
0.00

100.00

42.86

25. 00

20. 00

16.67

10.64

BLANK VALUE = 4.7 / 7.006653-= .670791 g/L/minute

Sample Run By: 80028

27S



TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

... .- .. -. .,
S IO0.-1t " RESM 6-lq-Y1 12 26

-. -- -.. c .IRE- 1.--1
ILL LA 4'I'I-105 RECUVERY WILJEU U

8456 LUSIJC

SI O N 711 l REStLi3039,

.. a -.... --

- x ,.....

f./, n| 9j

t-27-91 ...

ILIC LA- 144-103 U/U W0D

2L_...

- a ~ L

ft.

I,

II

Ii

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

HL V.IQ/.-62d )021M 4-191 12,V 2

- ---- --. " "
ILE LA-M-I- t U/ IIk

- - *-

- 9- ,.-.

HL-2741LtK I

277

4

R 9412.-5t.'4 I 10AW 6-14-91 121tW 26

ILc LA-J44-10b RhCIJVENT WIIEU u

7 m ,- - 2B ,sID

5456 cu jlu&4-

BIDO 7CIIH RESuL 1 305 1t

*I I VAL 3.00 Q--jd 1o1.9%/



'A I FGURAT I i

WHC-SD-WM-DP-0 25ADDENDUM 3 REV 0
C0 9l~~rL "seA(6

.4

26-NOV-91

E .rDIUM
DSC SIGN ICTA
TAU LAG
TAU SIGNAL
E P1111W. FACT.

TAU LAG 2
TAU SIGNAL
E DIMIW. F
S 2

MAX. TEMP.
MIN. TEMP.
A PT100
P PTIOO
! PT100
HEAT P
REAT I
HEAT D
C60L 1
COL 2
COOL 3

31
C-
T.

LZ
I2
A3
pi
C3
o0

255

12

0
.93

2400
16
0
.93
1850

2
.2

14q
%rekn JLLnjo 1,ict1

MSCA LAP&i AiJmJ I ' II

600.
-50.

.21610
.74150

-. 10116
3000
250
30
0
0
0
10773
58.121
.14689

-100
8940
17.894

-. 072
363
9360.3

-15.043
.01538

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

BEST AVAILABLE COPY

=2d/'

R:14

r1t)w -



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

END SCREEN OC 498.0

TEMPERATURE OC

100.0-

,-.-~nn Ci-

0-

HEAT FLOW
EXOTHERMAL-->

50.000 mw

WARNING
AN EXO aj
AH J/6
PEAK TEMP. OC

1
20428
1992.8

143.6

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

sas"

2;s 307-/6--9 I

'S9t



WHC-SD-WM-DP-OZ
5

ADDENDUM 3 REV 0

END SCREEN OC 498.0

TEMPERATURE C

100.0-
-7

200.0-

4rk'0. 0

HEAT FLOW
EXOTHERMAL-->

AH EXO mJ 827.11
AH J/G 82.711
PEAK TEMP. OC 304.0

******$* METTLER TA4000 SYSTEM.*******s*

271

14

50000 I-e



WHC-SD-WM-DP-0 25

ADDENDUM 3 REV 0

END SCREEN OC 498.0

TEMPERATURE OC

200.0-I

,,00 0 -

HEAT FLOW
EXOTHERMAL-->

Cr. nr,...,.- I
4.l

It
AH EXO mJ 49998
AM J/6 5156.6
PEAK TEMP. OC 139.9

******** METTLER TA4000 SYSTEM ***2**S**

226364.STh
k9-qc-(1

A



DIFFERENTIAL THERRAL ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP- 025ADDENDUM 3 REV 0

FR 9406.-531 102AW 6-1*-l 12.38 26

a-... ..--. .- -- -. c. - -

uSC LA-514-113 EXOTERMS WIDEO 0

, ,.J. STD

- - -sc.m -

t 9411.-571 102AW 6-14-91 12:58 26

Dsc LA-514-113 EXOTERMS, I W10EO c

7 64 2291",,,3

e'

is

II

hi

I;

I.

a --

.--- .-. ... te.....

rf 9407.-561 ,102AN 6-14-91 12.42 26
-. ---- --- ~ ...

DSC LA-514-113 EXOTHERMS WIDEO C

7 FtEU. it

REABENT BLANK

-i... re 4. .. .I.. .

--- 7.

-4 A-X aa,

s~ /00 '. o

-isa, Ii. -

267

._I

r



ASPECIFIC GRAVITY ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-025
ADDENDU M 3 REV 0

-

It2

Tj0 J
kg,//R -sma.

R 9412.-M OS10M &-14-91 12s59 26

sPa LA-510-112 RECOVERY

71 0 0 , 52). S

9332 ZRcL2 RERUN
Svan gaSLII agmtr y
sID vA j.'L Y. wc 9&8

-a.

7 6 5



AWHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9411 2291-4-3
Analysis: Sample Prep:
SPECIFIC GRAVITY UNDIGESTED

Instrument: Procedure/Rev:
WA96787 LA-510-112/C-2
Technologist: Date:
T. LEE 08-12-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA I

Description Lab ID Description | Lab ID
1 -INITIAL LMCS CHECK STD R9406-5506 11
2 REAGENT BLANK R9407-5606 12
3 SAMPLE 2291-4-3 R9411-5706 13
4 FINAL LMCS CHECK STD R9412-5506 14
5 | - 15
6| 16
7| 17
81 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

LMCS CHECK STD 15C11-B/.10032mL NA

SAMPLES RERUN.

A-6000-881 (03/92)

263



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9411 2291-4-3
Analysis: Sample Prep:
VISUAL CHECK AND OVER-THE-TOP READING UNDIGESTED

Instrument: Procedure/Rev:
N/A LA-519-151/D-1
Technologist: Date:
M. BIERMAN 06-14-91
Starting Time: Temperature:
13:30 25deaC
Ending Time: Chemist:
15:00 N/A

Description Lab ID I Description Lab ID
1 SAMPLE 1-3 R9408-5000 11
2 SAMPLE 2-3 R9409-5000 121
3 SAMPLE 3-3 R9410-5000 131
4 SAMPLE4-3 R9411-5000 141
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

N/A

A-6000-881 (03/92)

26±

44



WHC-SD-WM-Dr- 025

ADDENDUM 3 REV 0

Component # 5 NITRATE
Reference Peak FLUORIDE
Amount = K0 + KI Art' + I2*Aroa* 2
K = 3.02611E-(0
K1 = I.61787E-HJO
K2 -5.B3501E-011

Retention Time
Window Size

Level Amount Area Height

1 1. 37000E+000 7543 727
2 3.43000E+00 17321 1803
7 6.630o':'E+ 000 40244 3563
4 .3506CE+00 83396 7010
5 2.65000E+001 173503 13640
6 10E+0360809 25637

Component # 6 PHOSPHATE
Reference Peak FLUORIDE
Amount = ,X0 + KitArea + K2*Areat*2
KO = 5.53452E-001
K1 = 3.53243E-004
K22 = -3.51156E-010

Retention Time
Window Size

Level Amount Arsa Height

I I . 19000E+000 2277 162
2 2.98000E+000 7242 453
3 5. 93000E-(O( 15025 935
4 1. 17400E+001 31660 1933
5 2.30300E+001 69135 4130
6 4.43700E+001 14474? 8447

Component it 7 SULFATE
Reference Peak FLUORIDE
Amount = KQ + KitArra + K2*Area*t*2
KO = 3.55734E-001
K1 = 1.27491E-t04
K2 = -3.79358E-011

Retention Time
Window Size

Level Amount Area Height

I 1. 40000E+000 94W 543
2

4

6

3.50000E+000
6.96001E+000
1. 37800E+001
2.70400E+001
5. 20700E+001

24497
52303

107173
225632
47167(

1382
2890
5909

12225
24686

41

3.30
10.00%

5.32
10.00%

6.85
10.00%

259



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

Calibration Parameters

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

6
Quadratic
Replace
External
Area
1.0

P.0

PPM

41

257



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

Sample Name: LrCS/7ZCIICM Date: Wed Sep 25 11:41 : 60 1991
Data File C: \d \data\91J92501.D1
Method : \d::\method\SYSTEMI.iot
ACI Address: I Sy'ateat : I Inject#: 10 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE STARf SlOP AREA REJ

E.:t-rn al I 101 2555 5Hz 0.00 8.52

Pk. Ret Component Concentration Heifht Area B1. '.Delta
Num Time Name Code

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

1 1.13 FLUORIDE 54.425 1099 7537 1 0.00
1.67 CHLORIDE 73.303 1005 6821 2 -1.96

3 1.98 NITRITE 509.856 4351 3398 2 -2.30
4 3.40 NITRATE 540.888 2919 31591 1 .
5 5.22 PHOSPHATE 525.714 051 13345 1 -1.03
6 6.62 SULFATE 604.077 2604 44717 1 -S.41

File: ciSIdaa 103250LD1Sample: LMCS/73C1CM

11.1631

.1G9

- 1.6G6

0'
1.169

3-MTOITE

I Liw 4."

4-MitaE

L. *-fllO#FHATE

* . IIAFATE

A-1.33111 31 . $ .1 33 S I

0.00 1.00 2.00 3.00 4.00 5.00 8.00 7.00 8.00
Minute

.255

4

1 00(Q



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

Samnle Name: BLANK Date: Wed Sep 25 10:19:25 199I1
Data File : c:\dx\data\91092501.D02
Method : c:\dx\method\SYSTEM1.met
ACT Address: I System : 1 Inject#: 2 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

External I 1 2555 5Hz 0.00 8.52

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

*E chdhtIdafaISS2SDLD2 SanpkBLANK

8685

1.1$!

.35f r
0.00

I I I 'I i ' I '' I I I I I I I I I I I I I I I I I i i J I I I I I I * I F II F .I I . i i

1.00 2.00 3.00 4.00 5.00 6be 7.00 . 8.00

a',

S

A

1000



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

ION CHROMATOGRAPHIC ANALYSIS (NITRITE) - UNDIGESTED SAMPLE

H 9420.-5/'/ 10"2AM h-14-91 12.Yt 26

N42 LA-544-L05 UAU * WN1U 4)

...V * M'C-...-/.t 9-A

.. 0

.. 3.. .. -

Ji -
*- Is

-Jsr-ti,...
If F --

H Yu.-?'?'f 1026W 6-14-91 12.46e 26

2 LA-.14S-105 fl .FCUVEkT WMIEu I-

Y lo.. b..7.14 v""- - ae-/~e usr

-io - -res'T5"9rEW KAIIU1USML

8i10 VALc~U1L s. lqk t

A .rl& 9

.1

I.

I
Ii

H Y'IO .- Sad 102, 6-I'q-A' 121.1Y 26

LkbJ-- 03 Gli * WIA.U 4)

? k. ,

It~~l ILMVIK

-2F

. -... - -. w~ a..u.

- I, <I
9-zr

I,- *, . C aa

*--- ...-s..e. -m 1-g.. Au
- 54 W12.-5f/j 102AM 4-14-91 12. bV 26

III . LA--'4.- 105 % 9*CtI&VM WI11LU 4)

- *0s aua

V... , .s B......J* - . Y

S- 2 -n ,-g

uS' It%-& DIL41EX

sins ?301cMi Icsm IqA~s'

GDAI_ 32 - - a.4

34-7
to Lro

-cad

- 4I.
- , U n -

-I

C1%

231

If
4

i



WHC-SD-M-DP-0
25

ADDENDUM 3 REV 0
ION CHROMATOGRAPHIC ANALYSIS (NITRATE) - UNDIGESTED SAMPLE

..- m -.. we~ I-- Ia- -

H YtU6.-5.jO1tAw 6-1t-91 12h6 26
-.. aaa -.. -... -a.a~a - ... - ..-

WAS L .-. 1O5 j R&Ct3VERY WILtU U
. C.....i

./40p - *see.-.-fii t B ID 7J3t/'i

W R9*/U DoHmEX

0 V'7bCJIlCO RESLT'539.

- .. 8 . 5 . 3 - -.. *.. . ...

-.. a -5..m. a . m a. ...

Yke

H v4.-sr/"jioAW 6-14-91 12.52 26

4m7 LA -- -

-- L

*. 4ke. I..s ~

T

H 94U/.-t5f/ 1O2rt - 6-isa-fl 12.49 26

Hui LA-oh3-105 tuW w1Wu U

-. - c- ..

-a.. .. ... d

toLI
-FA*Jl - .A

X/ -/ - u .r*--~.....L 6-1~-Y4nA.bv -

k V42-52102mw o-114-yl 11.1by L6

U.J LA.l-3.1os - ;ECUWERY WIA s&
- m - a

-t e .IO4as - /ns. WOi 7 a/c

ErU R9/n DALUEX
BID M'j3Ci\f\REBs 5409
sID VAt :ac 95,$C

X7-"
e4 ; * -. s .

S24:9

41

I
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WHC-SD-WM--DP-02 5ADDENDUM 3 REV 0

"pie Name: LMCS/73C11CM Date: Mon Sep 23 16:20:47 1991:
Data File : c:\dx\data\91092311.D1O
Method : c:\dx\method\SYSTEMN.met
ACI Address: I System : I Inject#: 10 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

Eternal 1 101 2555 5Hz 0.00 8.52 1000

Pk. Ret Component Concentration Height Area B1. %Delta
Num Time Name Code

1 1.13 FLUORIDE 57.360 1148 8024 1 0.00
2 1.68 CHLORIDE 72.097 1017 6702 2 -0.98
3 2.02 NITRITE 518.617 4696 34634 2 -0.66
4 3.45 NITRATE 543.291 2890 31741 1 .55
C 5.33 PHOSPHATE 524.991 836 13325 1 0.31
6 6.87 SULFATE 599.619 2488 44362 1 ".24

-'~Fil: c:\k dalah9lUS2iIL.DIU Sample: LMfCS/?301 1C7'

.161

8.661

u 6.161 3.MTNTE

'1.6616*W l

1.161

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
Minutes

247



WHC-SD-WM-DP-0 2 5ADDENDUM 3 REV 0

qamoie Name: BLANK Date: P1o1 Sep 23 1.:1:5 191

ta File : c:\dx\data\91)92321.Do2
thod : c:\d;:\oethod\SYSTENI.rmet

AC Address: I System : I Inject#: 2 Detector: CDP--I

REPORT VOLUME DILUTION POINTS RATE STARf STOP AREA REJ

External 1. 1 2555 5Hz 0.00 8.52

Pk. Ret Component Concentration Height Area BI1. */.Delta
Num Time Name Code

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

Fir cItxldaaIIS22LDEWfSapk BINAK

-- 8.669

8.169

'69

1.169

-1.331
0.00

II I I I I I I II I I I j F1 1I VI1 T I I I I I I I I I I I I I I If

1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
Minus

-a.

A

104,1)



ION CHROMATOGRAPHIC ANALYSIS (PHOSPHATE) - UNDIGESTED SAMPLE

WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

bl vA7.CP AJ'c 1sp1

hIO6-~,a 02Wdrq-1 VC46 2

hoe&. -- C.C

Ifl~ IstI-1(Thlo I rAUEH WGS] C

q. - 5 G - I a -o ..

be. C IN s

LA - 1 7

'e /O.

01-Ai

-Is-

N Wfl2.-M55/ 102M4 6 1-91 E?.hV Z

1 04 LA-t.-1Ub . tcuvLKt W1LJLJ 0

- - - zod.w_

Ib"I kY/h IALmEX
511 1K4I")CCW\ NESUL I

ib VALs o ? \.M

&C 2. F

-- 243

I a W..



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R941 0 2291-3-3
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - PHOSPHATE UNDIGESTED

Instrument: DIONEX 4000 Procedure/Rev:
WB98659,WB972B6,WB24740,AL1 0657,WB54428 LA-533-105/B-0
Technologist: Date:
S. J. RIEL 09-23-91
Starting Time: Temperature:
08:00 70degF
Ending Time: Chemist:
10:00 D. HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5574 11
2 REAGENT BLANK R9407-5674 12
3 SAMPLE 2291-3-3 R9410-5774 13
4 FINAL LMCS CHECK STD R9412-5574 14
5 ___15
6 |16|
7 _7

9 19
10 N ] 20

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

LMCS CHECK STD 73C11CM/.100 mL NA

A-WOO-881 (03/92)

-242

44



WHC-SD-WM-DP-0
25

ADDENDUM 3 REV 0

mole Name: RC4! Date: Wed Sep 25 14:57 4? 1

ta File : c -dx data t 11Q2511.D,3
Method : c \dxmethod\SYSTEM1 .met

c ddres: vSystem : 1 In ject#: Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

External 1 1111 2555 5Hz 0.U() 3.52

Pbk. Ret Component Concentration Height Area BI. -DeltE
Num Time Name Code

1 1.15 FLUORIDE 4227.032 9977 65729 1
2 2.02 NITRITE 2596.744 1985 13792 1

3.57 NITRATE 14508.823 7216 31226 1 .
4 6.70 SULFATE 2553.585 907 15308 1 61

FI :cldrdata 191052511 .DMSe&W: R9410

11.165 I -FWOMIE

2 - tMEf

-1.335. . . . .
0a0 1.00 2.03

3-MnTE

4 - S"ATE
4 IM M

p6

3.03 4.00 5.00 6.00 7.00 8.03
Minulw

1QfD

U9, 6.185

3.65

240
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.. ...- - - --.- - - - - -.- - -

- Natme: PL. 41.Pat c: lied 3cr' 2'; 1- :4 9:u 19Q

&Ij c d d15 1A.' 1. .D

S r :v: \i . t hd -. §'3TE1f .I

C. I CdrQS: L t : fc : 2 Detoc tor: CDM-1

SL_ M PUME DII - IUT fi P INT 3 FTi E BTPRT S TrWAREA REZJ

nA 1. !1.1 1z .0 s 1,0C.0

I .. [(innt Cin c n tr a tIj. n Hte ih t Area b . Z.e1 t a
in T i. Ac N mc Cde

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

Fle: c:JIdrIdat1CS251.D2 Sample: BLANK

.045

0.035

0.025

0.015

-0.005

-0.015

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
Mrnines

9-...-

4



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

ION CHROMATOGRAPHIC ANALYSIS (SULFATE) - UNDIGESTED SAMPLE

- -..-. - - ... v. -- .

. L.A-NJ-I05 NECUVEW WJiwo 0

hw lt/U DAGLEX

s96 vaw.(,4O& :l t 9

k 9'110.-s~// 102Aw 6-14-91 12.5t 26

WU4 LA-U3J-I5 U/U U

* - A.. ..- -

2.55E er
pem

LA~~~hjJ~u 1W j'j u ,

- -1

, .... IL

aUla

a.. C ..

R 9.|12-55/ 10e-Mr-l4-91 1.tutw 2

.-. s. -E

LW 1010& 115.W EM'Te M s

SToU 1)CIt W\ NEBULS SW~lhS
S ro Vt ? J *.V

. .. -m.. -S m s- ' .

-I'/ I, 7 U

-1

236
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ADDENDUM 3 REV 0

ION CHROMATOGRAPHIC ANALYSIS (FLUORIDE) - UNDIGESTED SAMPLE

nrlt W I
,.1u W& js

fr *, Rro

-qLA q6-4

S it, .

A..- S.D 'I tS.4 dd11

10* 10e I..

eac rx__

II - WiS \~

dutht ' IIrk A' -1 I

In *?t I- .
* 1-

wn-rnr-Y Rn-,

* S~t~"

k 9410.--%?Y1 10?AW 1 -*"# t: SI.

IM L-.-.n - \4. .- . 1 - -

- S

- C.

9-1 - -1 -01 - .

h-. -- IC- FI

* - toW-*1*

F. 910 .Il FOP V110
II111.- f IN' V70. 1Ii1 14 IN
// 1al- 411 -

I;IOIIICfCCA It %Im j 53.5
till' VAI oetq5

-. h oftz T. ?
- o ' .. .rd ,II

Csn I
C -i f

.jx rLy" -
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

ION CHROMATOGRAPHIC ANALYSIS (CHLORIDE) - UNDIGESTED SAMPLE

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

7 A N.i 4 1 9ty 11C-1,

-AW o1r(1rx

-e n -f-1u'?H n a

nt..-

- . -. -. J9

DH "'l3C I0tS. 0"'"1a

1 0 M5 0 r-We'6-4

- - to. AS.

k ~I 10 * -577? .5 4)..'i1W d~-3 4-VS 1,'g t..I

-- -- - - - '- -
U I.. n~ I-gij iii JqgI U

- -

'OA m~- - i.~A... ~.O,..L- lO.~ frA. ?.YS -

Can -

i.i I 3 .4 y I

./

-. -. -

- T-. C~ I - -
- tin

Banal'- . I

'-- A-.-re . -I

elld I. WI.

t.S.l klvn.. - 'l~

5 -

SrC.. tood *(

I0 Cel/ a - -

.%11 V". JTC %r

Tr r-

232



WHC-SD-WM-DP-025

TODAYS DATE: 6-27-91 ADDENDUM 3 REV 0

YROLL NO.: 80028

Y-INTERCEPT= .013899
SLOPE= .162164

SAMPLE ID#: BLANK
SAMPLE SIZE: 0
WVL AND ABS= 580NM 0.010 A

SAMPLE ID#: R-9409 STD 75C11-P
SAMPLE SIZE: 100UL-10ML-50OUL
WVL AND ABS= 580NM 0.747 A

SAMPLE ID#: R-9409
SAMPLE SIZE: 1ML
WVL AND ABS= 58ONM 0.237 A

SAMPLE ID#: R-9409 DUPLICATE
SAMPLE SIZE: 1ML

r'WVL AND ABS= 58ONM 0.239 A

SAMPLE ID#: R-9410
SAMPLE SIZE: 1ML

"WVL AND ABS= 58ONM 0.220 A

4PLE IDO: R-9410
SAMPLE SIZE: 1ML+100UL-10ML-500UL 75C11P SPIKE
WVL AND ABS= 58ONM 0.949 A

SAMPLE ID#: R-9411
SAMPLE SIZE: IML
WVL AND ABS= 580NM 0.248 A

rwSAMPLE ID#: R-9411 STD 75C11-P
SAMPLE SIZE: 100UL-10ML-500UL
WVL AND ABS= 580NM 0.732 A

(0.4,-001)-0.43q9D.F.' to
0.142144 -S.7OtMC .$

100 A
G.70O^3CN 1 21 ACAI xloo007j2&1avm



CYANIDE ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

--- --- -- - -- - .--

C4 LA-69S-12 1ECOVE w1E .

/on- - .a-70u.p u

a R L. 76. 7

SID VALsu-j Acc 11,00

L '104.-5 102AM-e 26

- -.- I-3

s .t0

------

N 94 1. 9/8 1lU-W 6-14-91 IZs.%4 ..6

- Ca.,g

-ab C.. -Ss.tI bt IV)
S$(hf Ill

K- V

Di I

R vqov .- "e6-# 1074.W - -91 .
--- --.. -... C..,. .

CM 1 4--69%-jo:- g.'I-

kEM*J~i Uix

aa

R 9411.-557 102AW 6-14-91 12.58 26

CH :A-6l-102 RECOVERY wibELJ 0

si KC fA5 7
SID RESULT

SID VAL REC

.3-- - 5so

All a? 2

'C-.---

I-

%F ar-979 a &o.
~..sS ~~4C 91-d

-.- - s. s.. '

&-14-91 J287 2-

R 94i.--sam 10ZAW 6-1491 54

CM LA-695-102 P41 WiED 0

2291-3-3
- 4 *, -& A"A fc"Es

:-- !.9- A
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SAMPLE NUMBER:
SAMPLE DATA:
DIRECT READ PH:

2
9412.

12.053

WHC-SD-WMZP-
0 25ADDENDUM 3 REV 0 BEST AVAILABLE GO

DERIUATIUE OUTPUT,

5

dE/dU

6

-S.'

r

ri-

<-- EP 3

,sURU TITRATION:

EQUIUALENCE PH

9.67

8.02

5.11

TITRANT UOLUME

0.529

8 .656

0.708

COMPUTATION

o.0000

0.000

0.000

TITRATION TERMINATED BY PH LIMIT.

SEP 11 1991

a I 2 3
-'F

4
-F-

7

+
a
+ -

9

-+
10
--

<-- EP I

<-- EP 2

9%

10:12 AM

27



WHC-SD;-WM-DP-025
NUMBER - ADDENDUM 3 REV 0
DATA:
READ PH: 11.899

BEST AVAILABLE COF

DERIUATIUE OUTPUT, dE/dU

4 5 6 7 9
I I I

:1 -

A'

C.

-I

1. -

<-- EP1

<-- EP 2

<-- EP 3

<- EP 4

DRU TITRATIOt:

EQUIUALENCE

9.94

8.31

7.12

3.62

PH TITRANT UOLUME C COMPUTATION

,0.776

1 .886

1.172

1.594

a .a00

a .eaea

8.800

a.eeae

TITRATION TERMINATED BY LIMIT ON NUMBER OF EQUIUALENCES PERMISSIBLE.

SEP 11 1991 843 AM-N

C

C

SAMPLE
SAMPLE
DIRECT

a I 2 3

-I

4

0'~

10

-----



WHC-Sp-WM-DP-025
ADDENDUM 3 "REV 0

SAMPLE NUMBER:
DIRECT READ PH:

1
5.317

DERIVATIVE OUTPUT, dE/dU

0 1 2 3 4 5 6 7 9 18

i i i

DRU TITRATION:

TITRATION TERMINATED BY PH LIMIT.

SEP 19 1991 8:21 AM

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

SAMPLE NUMBER: 2
DIRECT READ PH: 5.554

DERIVATIUE OUTPUT, dE/dU

0 1 2 3 .4 5 6 7 8 9 1
p # i i

DRY TITRATION:

TITRATION TERMINATED BY PH LIMIT.

SEP 10 1991

SAMPLE NUMBER:
DIRECT READ PH:

- 0 1 2
-I

8:23 AN

3
5.317

DERIVATIVE OUTPUT, dE/dU

3
-t-

4
-t

5
-t-

6
-r-

ORU TITRATION:

TITRATION TERMINATED BY PH LIMIT.

SEP 10 1991 8:25 AM

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

4

8
+t

9
-t

10

---i



WHC-SD-WM-DP-0 2 5ADDENDUM 3 REV 0

BEST AVAILABLE COPY

SAMPLE NUMBER;
DIRECT READ PH:

a 1 2
-t

1
12.0R1 I

OERIUATIUE OUTPUT, dE/dU

3 4
-f

5

C-'

C

r

ttt
4 

-

C

r

I

Ii

C -

DRU TITRATIOH:

EQUIUALENCE PH

9.66

5.87

TITRAHT UOLUME

9.538

0.679

COMPUTATION

0.00e

0.000

v TITRATION TERMINATED BY PH LIMIT.

SEP 16 1991 8:35 AM

WI-- - 7r

A

6 7
-I-

8 9 19

<-- EP I

<-- EP 2

-- '2 i
-----------

14 z



WHC-SD-WM-DP-025

ADDENDUM 3 REV 0

PRINTOUT FOR SAMPLE 9410 IS MISSING. I CONTACTED THE LABORATORY AND THE
PRINTOUT CANNOT BE FOUND. IT CANNOT BE RECREATED, THEREFORE, IT IS CONSIDERED
LOST.

Submitted by:

Dated:

Lola R. Webb, Records Management Specialist
Laboratory Data Management

08/19/92

-- 218
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WHaeWN-P-025
ADDENDUm 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9410 2291-3-3
Analysis: Sample Prep:
DETERMINATION OF HYDROXIDE IONS IN SOLUTION UNDIGESTED

Instrument: Procedure/Rev:
FISHER WA77509 LA-661-102(F-1
Technologist: Date:
M. BIERMAN 09-10-91
Starting Time: Temperature:
NA 25degC
Ending Time: Chemist:
NA S. ISAACSON

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5529 11
2 REAGENT BLANK R9407-5629 12
3 SAMPLE 2291-3-3 R9410-57ag 13
4 SAM DUP 2291-3-3 R9410-5829 14
5 FINAL LMCS CHECK STD R9412-5529 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 9C11AF/.100mL .100 mL

A-6000-881 (03/92)

216
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WHC-SD- WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9410 2291-3-3
Analysis: Sample Prep:
AMMONIA UNDIGESTED

Instrument: Procedure/Rev:
AL10665, AL10696 LA-634-102/D-0
Technologist: Date:
S. COBB 08-23-91
Starting rime: Temperature:
NA NA
Ending Time: Chemist:
NA D. BISENIUS

Description Lab ID | Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5528 11 _

2 REAGENT BLANK R9407-5628 12
3 SAMPLE 2291-3-3 R9410-5728 13
4 SAM DUP 2291-3-3 R9410-5828 14
5 FINAL LMCS CHECK STID R9412-5528 15
6 . 16
7| 171
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 A1lpuot Vol. Aliquot Vol. Standard

LMCS CHECK STD 4C11QL/.250 mL NA

A -6000-881 (03/92)

214
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. (

Samole: R-9410DUP

Blank = .5424173
% Difference = 10

Date: 09-04-1991

Samole Size =

Time: 10:51:00

Dilution Factor
Max Readinas =

50
Min Readinos = 7

no ==== Analvsis Time ==== Coulometer ==== X Difference ==

2.01

3.01

3.01

5.ol

z. 0 1

6.01

7.31

0. 00

45.90

51.90

54.70

56. 0')

56.80

5*7. 50

100. 0'

11.53

5.12

4.. 324

1.41

1 . 22

5,7.5 - 7.2 ) k I /t 5( ) = 1.074 o/L Carbon

57.5 - 2.S ) ( 1 ) /( 50 (12) = .0895 Molar Carbon

Samole Run Bv:

4

1
7

== Readi
1

4 .

7

N

60026

,q Ijh-00871Z



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

C

Samole: ft-r

Blank = N/A
% Difference =

== Readi
1

no ==== Anal

4

5.

7

OULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Date: 09-04-1991

Samole Size = 50
10 Min Readinos = 7

vsi s
1.01

2. . 1

3.01

4.01

5. 01

6.01

7.01

Time ==== Coulometer
v0 )

1. 40

1.90

2.40

2.90

40

6.0

Time: 09:43: II

Dilution Factor
Max Readinos -

1

=% Difference
C). f)o

1 0.

26.32

20. 83

17.24

14.71

10.53

PlLANK VALUE = 3. S / 7. 005677 = .5424173 a/L/minute

Samo1e Run Bv: 60022

r
'I

A



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

TOTAL INORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

~~1 - - U ---- ~~a

- -.. -sse t -.... A.
H 94I0..--/2ij102Ai 1-4-vi 12.tvd

PlC L*-6t4-J0t 931 W MEu

? 47n,,,

.

.

0

H 4I.~ 202AMW 6-14-91 *2.69 R&

ti LA-re-102 Z RLCUVERY WiWEO 0

e..so
Offf BID

aria C~d

BIDff// * RESULT ZotS
-1 - .

. -

- y
5'J

I -c *A6 -Q - Wa - hU
H 9410.-5025 102A.M 6-14-9* 12,?a2 2't.

7-c-oo, ~
9-14 LA-6Ct10P U/O WILtO V

? ?291 --

- -. .- .. as.a.u

IAFLICAT- 0ASPL

d
-q

N W106.-55klC IM&- 4-93 12.6 26

Sic "7A=X-e102 RHCLWERY W 0

-- . - . .am. 2 v

- VA --TA
b444 42154 -

61vulGsl it A HESL~i2.GC

ag a

H 0...b6.2. I02AM 6-14-91 12.49 26

IIC. LA-,a1O CU.d.WI.. 0

. It;b 14

.. iA. - A.. - ..

HtM&or2> lI

21 :w

Ia..= -e



WHt SD-WM-DP-025
ADDENDUM 3 REV 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: R-9412

Blank = .670791
. Difference = 10

Date: 06-27-1991 Time: 11:27:31

Sample Size = 200 Dilution Factor =
Min Readings 7 Max Readings = 7

11

== Reading
I

2

4

5

6

7

==== Analysis
1.01

Time ====

2.01

3.01

4.01

5.01

6.01

7.01

Coulometer ==== % Difference
0.00 0.00

38.60

51.40

55.90

58.00

59.40

60.30

100.00

24.90

8.05

3.62

2.36

1.49

60.3 - 4.699344 )( 11 )/( 200 ) = 3.058036

60.3 - 4.699344 H ii )/( 200 )(12) = .2548363

g/L Carbon

Molar Carbon

Sample Run By: 80028

206



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: R-9407

Blank = N/A
% Difference = 10

Date: 06-27-1991 Time: 08:45:18

Sample Size = 200 Dilution Factor =
Min Readings = 7 Max Readings = 7

I

== Reading ==== Analysis
1 1.01

2 2.01

3.01

4.01

5.01

6.01

7.01

Time.==== Coulometer --
0.00

1.20

2.10

2. SO

3.5c)

4.20

4.70

Difference
0.00

100.00

42.86

25. 00

20.00

16.67

10.64

'BLANK VALUE = 4.7 / 7.006653 = .670791 g/L/minute

Sample Run By: 80028

204
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SANPLE

N Y .t6 M I6-14-Vl 12 .y 26

-- -.-- .- -IOU 7=1414-305 1 Uu WI~two

4.10 -A
9 -C g-

-oC - -.-- so - m

ItlaJ -? ---2I(.sr mm* -s-

-. a a. a ~

- l/g C

-- 'n . .-

H V'IO6.-?%524 )0* ..L 6'FY 2.o :e
=r- - C- cg

-a-'-"- *

y -? - Sib

siow 7tt/ijH RESUfMl " Z

STO W t3.ooc -;Fec 101.2%

-. n. I g ..

azgJ La -

- tag Cil 4g

SII#7,-' kkLL
SIDeaVAL

.4

2OC



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

%XIF I GURAT ION

7 'V-91 9:14

E INDIUM
DSC SIGN ICTA
TAU LAG
TAO SIGNAL
E DIIIN. FACT.-
S
TAU LAG 2
TAO SIGNAL 2
E DIMIN. F. 2
S 2

255
1
12
0
.93
2400
16
0
.93
1950

e LL. 5"4O

l4eA Cijt t.

MAscA L~vt4iI1

&csea am

eCtk 1Y4)S\

MAJ IS, (jI'9kj

MAX. TEMP.
MIN. TEMP.
A PT100

PT100
t PT100
MEAT P
HEAT I
W, EAT D
COOL 1
ZaboL 2
400L 3
'41

.

C;.
TI
A 2

C(2

43
p3
Ds

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

A4

600.
-50.

.21610

.74150
-. 10116

3000
250
30
0
0
0
10773
58.121
.14689

-100
8940
17.884

-. 072
363
9360.3

-15.043
.01539

-~OO0

$$



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

END SCREEN OC 498.0

TEMPERATURE OC

100.0-

r,,200.0-

300.0

400.0-I

HEAT FLOW
EXOTHERMAL-->

50.000 mw

-1

WARNING 1
6H EXO .J 32086
AH J/6 3280.8
PEAK TEMP. OC 139.6

****** METTLER TA4000 SYSTEM *22*2*322

583-

A



WHC-SD-WM-DP-02 5

ADDENDUM 3 REV 0

END SCREEN OC 498.0

TEMPERATURE OC

100.0-

200.0-

300. 0

AH EXO

HEAT FLOW
EXOTHERNAL-->

NJ
A" J/
PEAK TEMP. OC

827.11
82.711

304.0

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

.-Ak
9q401

1396 -S:

41

.50000 u4W



WHC-SD-WMDP-0
2 5

ADDENDUM 3 REV 0

END SCREEN C 498.0

TEMPERATURE OC

100. 0-

300.0-

400.0-

HEAT FLOW
EXOTHERMAL-->

50 0013 rmd

AH EXO 63 49998
AH J/G 5156.6
PEAK TEMP. CC 139.9

t****** METTLER TA4000 SYSTEM ***ssssg

:ST*L

09-i:- II

A

.000

.. 134



DIFFERENTIAL THERMAL ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

R 9qo6.-51( 102AW 6-14-91 12a3U 26
-a..'--. -.. -.. ... C..c. C ....

DEC LAb14-113 EXOTHERM.S k WlDEY 0

i t ,bJ STD

s-as.=n

-i7s. -

A 9410.-571 102AM 6-14-91 12.b4 26
-U - "--- c.... - ...

DUC LA-b14-113 EXOTICMC. WiDEG 0

? j02291-3-3,

-~~a -

II

I

.-- |s..- e- 'a.,
k vq07.-561 .102AW 6-.14-91 12.42 26

.-- --. --- -~.. ca.. a. ..
DELC j L-14-113 EXDTHERMS WIDEO 0

REAQENT bLANK

09-g76 ,

-... - a-..e
R 9412.-51- '0.W 6-14-91 14., 2 if&

"--- .-- - -.. ... C ..
DfC LA-bt4-113 exUI&ERl S W1DEO 0

/oo.o%

- aA

bleat. .5~

-- 192



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

SPECIFIC GRAVITY ANALYSIS - UNDIGESTED SAMPLE

7 loo.22

--- -.- t- I7
OUNLICAFE StMMCLE RERUN

/-- 7

Sm- w

- ---- .. .. -. .. ,. - .sfi 9 4 121.-550 lO2i 6-1 70 Isiv

Sp- LA-53-112 ' RECEVERy W1bil

t oo.824m

R"32 iru RE RUN

-.a -a - a. --

6-r VA. 1-9 REC 47& 8

(- 1I99-7

.103 0

1.

K

1 .134G

A4

RfPlo- Sf04

k~a-S~ob

- ./02'

- 120



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9410 2291-3-3
Analysis: Sample Prep:
SPECIFIC GRAVITY UNDIGESTED

Instrument: Procedure/Rev:
WA96787 LA-510-112/C-2
Technologist: Date:
T. LEE 08-12-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA K FULLER

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5506* 11
2 REAGENT BLANK R9407-5606* 12
3 SAMPLE 2291-3-3 R9410-5706 13
4 SAM DUP 2291-3-3 R9410-5806 14
5 FINAL LMCS CHECK STD R9412-5506* 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. All uot Vol. Standard

LMCS CHECK STD 15C11-B/.10032mL NA

*SAMPLES RERUN,

A -6000-881 (03/92)

~188

4



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R941 0 2291-3-3
Analysis: Sample Prep:
VISUAL CHECK AND OVER-THE-TOP READING UNDIGESTED

Instrument: Procedure/Rev:
N/A LA-519-151/D-1
Technologist: Date:
M. BIERMAN 06-14-91
Starting Time: Temperature:
13:30 25degC
Ending Time: Chemist:
15:00 N/A

Description Lab ID | Description Lab ID
1 SAMPLE 1-3 R9408-5000 11
2 SAMPLE 2-3 R9409-5000 12
3 SAMPLE 3-3 R9410-5000 13
4 SAMPLE 4-3 R9411-5000 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

N/A

A-6000-881 (03/92)

186

A



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

Component # 5 NI TRATE
Reference Peak FLUORIDE
Amount = KO + K1*Area + I2*Area**2
I 0 = 3.02611E-001
KI = I.61787E-004
K2 = -5.83501E-011

Level Amount Area

Retention Time
Window Size

Ileight
--------------------------------------

1 1. 37000E+000 7543 727
2 3.43000E+000 19321 1803
3 6.83000E+CA000 40244 3563
4 . O35000E+00 83386 7010
5 2.65000E+001 .173503 13640
6 .11030E +001 360809 25639

Component # 6 P1lO-;PtIATE
Reference Peak FLUORIDE
Amount = KO + Ki*Area + K2*Area**2
KO1 = 5.53452E-001
1 = 3.53243E-004

K2 = -3.51156E-010

Retention Time
Window Size

Level . Amount: Area Height
----------------------------- ------------------------------

1 . 19000E 0010 2277 162
2.98000E+000 7242 453

3 5. 93000E +000 15025 935
4 1.I174C.0EA001 31660 1933
5 2. 30300E 001 69135 4130
6 4.43700E+001 144749 8447

Component # 7 SULFATE
Reference Peak FLUORIDE
Amount - K(0 + K1*Area + V2*Area**2
KO = 3.55734E-001
KI = 1.27491E-t04
K2 = -3.79358E-011

Retention Time
Window Size

6.85
10.00%

Level Amount Area Height

1 1.40000E+000 9418 543
2 3. 5OOOE+04'0 24499 1382
3 6.96000E+00.) 52303 2890
4 1 .3780C"E+001 107173 5909
5 2.70400E+001 225632 12225
6 5. 2070E+001 471630 24686

BEST AVAILABLE COPY

"00

3.30
1 .) .

5.32
10. O7.



ADDEDU3

Calibration Parameters

Number Of Levels for Calibration.
Calibration Fit Type.............
Replace Or Average Calibrations..
External or Internal Calibration.
Calibrate by Area or Heighi......
Default Injection Volume.........
Default Dilution Factor...........
Response Factor for Unknown Peaks
Calibration Standard Volume .....
Internal Standard Volume ........
Sample Unit .....................

6
Quadratic
Replace
External
Area
1.0

1.01.0
1.0
PPM

. I

Sa

182

4



WHC-SD-WM-DP-0 25ADDENDUM 3 REV 0

Sample Name: LMCS/73C11C Date: Wed Sep 25 11:41:00 1991
Data File : c:\dn\data\9092501.D0
Method : c:\dx\method\SYSTEM1.tet
ACI Address: I System : I Inject#: 10 Detector: CDr-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

Eternal I 101 2555 5Hz 0.00 8.52

Pk. Ret Component Concentration Heiqht Area 81. %Delta
Num Time Name Code

1 1.13 FLUORIDE 54.425 1099 7537 1 0.00
2 1.67 CHLORIDE 73.303 1005 6821 2 -1.96
3 1.98 NITRITE 509.856 4351 33960 2 -2.30
4 3.40 NITRATE 540.886 2919 31591 1 Z.0Z
5 5.22 PHOSPHATE 525.714 851 13345 1 -1.83
6 6.62 SULFATE 604.077 2604 44717 1 --.. 41

FiecIdridaa9102501.DID Sapkl:. LMCS/73ClCM

11- 6

C- .1 jf

1.16$'
us

3.16

1.163

3. NMOTE

AL I

* Misti

AL

A-PHOSPHATE

I

* PAlAtE

K
0.00 1.00 2.00 3.00 4.00 5,00 6.00 7.00 8.00

Minultes

cl(u



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

mole Name: R94C Date: Wed ScE 2 :

ta File c:\d..data\$105'1.D
.5thod : c:\dx methodSYSTEMlI.met

ACI Addres : 1 Svstem : I Injiect#t 6 Detector: CDM-I

REPORT VOLUME DILUTION POINTS RATE START STOP AREi , REj

xternal 1 1111 2555 5Hz 0.00 8.52 1000

Pk. Ret Component Concentration Height Area sl. Z'Lelta
Num Time Name Code
------------------------------------------------------------------------------------

1 1.15 FLUORIDE 4333.287 10208 67640 1 ."
2 2.02 NITRITE 2639.359 1857 14079 1 - f.I)

S .40 NITRATE 14375.849 7210 80443 1 1.54
4 6.67 SULFATE 2282.323 803 13376 1 -4.0 c

He0: cI&IdaaISIOSR2SOLDOSawIe:RSEJS

11.165:

3.865

1.195

3- NMIAT

A- SULFATE
I.

Sb6

-1.335 .
am 1.0 POO

,1 1 , ,I ll

4 5.0 6.00 7
Minuis

I I I j II I -I --
8.00

176 t8&.

1

I - FLUDE

' 2- NmmW



WHC-SD-WM-DP-025

| Semole Name: LMCS/73CIICM Date: Wed Sep 25 10:29:13 19911

| Data File : c:\dx\data\91092501.DO3
Method : c:\di,\method\SYSTEM1.met
ACI Address: I System : 1 Iniect#: 3 Detector: CDtl-1

RErPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ
-------------------------------------------------------------------------------

F:ternal 1 101 2555 5Hz 0.00 8.52 1000

P1. Ret Component Concentration Heiqht Area R1. %Delta

Num Time Name Code

1 1.13 FLUORIDE 5. 176 1107 7662 1 0.00
2 1.67 CHLORIDE 75.098 1013 6999 2 -1.96

3 1.98 NITRITE 517.910 4303. 34581 2 -2.3.

4 3.42 NITRATE 539.772 2934 31521 1 3.54

5 5.22 PHOSPHATE 526.308 858 13363 1 -1.88
6 6.62 SULFArE 591.757 2548 43735 1 -7.41

11.16$

I.'.,

us

I IL

0.00 1.00 2.00 3.00 00 0 6.00 7.00 I.00
~Mls

176



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9409 2291-2-3
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - NITRITE UNDIGESTED

Instrument: DIONEX 4000 Procedure/Rev:
WB98659,WB97286,WB24740,AL10657,WB54428 LA-533-105/B-0
Technologist: Date:
S. J. RIEL 09-25-91
Starting Time: Temperature:
08:00 70degF
Ending Time: Chemist:
11:00 D. HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5576 11
2 REAGENT BLANK R9407-5676 12
3 SAMPLE 2291-2-3 R9409-5776 13
4 SPIKE OF 2291-2-3 R9409-5976 14|
5 FINAL LMCS CHECK STD R9412-5576 15

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 CHECK STD 73C11CM/.100 mL NA
SPIKE 73C1 1 CM/.05 mL |NA

A-600-881 (03/92)

174

A



41WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9409 2291-2-3
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - NITRATE UNDIGESTED

Instrument: DIONEX 4000 Procedure/Rev:
WB98659,WB97286,WB24740,AL10657,WB54428 LA-533-105/B-0
Technologist: Date:
S. J. RIEL 09-25-91
Starting Time: Temperature:
08:00 70degF
Ending Time: Chemist:
11:00 D. HERT

Description Lab ID Description Lab ID
T INITIAL LMCS CHECK STD R9406-5573 11
2 REAGENT BLANK R9407-5673 12
3 SAMPLE 2291-2-3 R9409-5773 13
4 SPIKE OF 2291-2-3 R9409-5973 14
5 FINAL LMCS CHECK STD R9412-5573 15
6 16
7 T17
8 18
9 19

10 20|

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

LMCS CHECK STD 73C11CM/.100 mL NA
SPIKE 73C1 1 CM/.05 mL | |NA

A-6000-881 (03/92)

± 72



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

O le Name: R9409SFIKE Date: Wed Sep 25 14:4 Z 1"2

.ta File : c: d.dt %1092511.D07
Nythad c: \d.%methcd SYSTEM1.met

I ddress: 1 System : 1 Inject#: 7 Detector: CDM-1

REFORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

xternal zveio5 5Hz 0 . oc 8.52
1 sove z I/s

100:

Ret Component
Time Name

1.15 FLUORIDE
1.72 CHLORIDE
2.02 NITRITE
3.42 NITRATE
5.27 PHOSPHATE
c.67 SULFATE

Concentration

36265.200
70818.647

119754.233
110461.901
98461.425

v/2-t/- sk

Heicht

1000
1129
2293
1507
370

1888

Area Bl. %Delta
Code

13546
17149
18410
15069

5344
32624

2

1
1
1

.0- 4

-2.33
-4 . Ow

file: c1dxIdaat181G25 I.DO? Sample: R54895KE

3 - INTE
4- NMTEI

,. I~"*" I A .. om

I I I I I I I I I i I j I S I I I I I I
2.00 3.00 4.00 5.00 6.00 7.00 6.00

Minutes

~170

A

Pk.
Num

11 .1 68

39

6.169

3.669

1.169

-1.331

0.00 1.00

SULFATE



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

IinTrl Aie L Date Wed Sep 25 iu:49:E5 I991
Da aFilp - c:\- da'\ I92 L1.o)2

ihcl : c\ method SYSTEHJ .mt
-ddr ss: !stim :1 I nj acti: 2 Dter: t Cr (!M I

I o IRT VOLUME DILUTION POINTS F:ATE

F t 1rna1 1 1 2555 51 Iz

S1ART

'. 0 

STOP N1E% REJ

(3. 52 1000

III . t Compvnrnt Cotncent ration Ileiciht Area D . ",'.I e ta
IIt. Time Name Code.:- ---- --------- - - ----------------- ----

Pie: c: didataISI VZ51 1.0LM Sample: SLAAWK

0.045

o 0.035

0.025

0.015

0.005

105

-"0.c1oi

1~

.025 1.
0.00 1

I I
00 2.00 3.00 4.01 5.00 6.90 1.00 8.00

Hinules

r

-o

i68 7S

4



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

ION CHRONATOGRAPHIC ANALYSIS (SULFATE) - UNDIGESTED SAMPLE

- LA-B4.-10 ---- a A
t.. t f.... a. . . -1 , ). . a.1.

* - r - L uue.

-atinw hal54LW "Y/Q Da m"

SIUM13C4CTI 96nS.bll

2.4.

1u L- ga..g Lasu
a. . .. * S

D=lo' ie r- L4

I,

LU' - -44-"1O I&RCUWkMY WLSJAJ

.. zs.Lm

24:- I-
-w

- 42 S/ 5-0 - -~ .- .6149 -2s -

4 LA-n%4--3j3 fiECUVERt WIWUE U

*ID7-/A .4

44

"'.-* - . .ua.c.a.e ..o | mm10 om sI

0't CaA.... .
Hat I.. IALM BK

< IM.p00

0

S.Wt1K UPhED LU

'o jt

LFa 5 . Mowi~Jcre

..-. ,. -

166

90/-46/' 102nw a -evi n.e



WHC-SD-WM-DP- 025ADDENDUM 3 REV 0

-ample Name: LMCS/73CIICM Date: Mon Sep 23 16:20:47 1991:
ta File c:\dx\data\91092311.Dl0

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

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

ExternaI 1 101 2555 5Hz 0.00 6.52 1000

Pk. Ret Component Concentration Height Area Lil. .Delta
Num Time Name Code

1 1.13 FLUORIDE 57.360 1140 8024 1 0.00
2 1.68 CHLORIDE 72.097 1017 6702 2 -0.98
3 2.02 NITRITE 518.617 4696 34634 2 -0.6o
4 3.45 NITRATE 543.291 2890 31741 1 4.55

,0 5 5.33 PHOSJPHATE 524.991 S36 13325 1 0.31
6 6.87 SULFATE 599.619 2488 44362 1 (.24

File: cudataII1O9231D1 Sample: LMCS/73C11C14

~A11.161

6.11 -MTNTIE
uS

4- STPATIE
.ll I- ATE

I A1.161

-1 .33S 1 11 1 1 i 1 1I ~ rr r1 . . . . . .
0.00 1.00 2.00 3.00 4.00 5.00 6.00 ?.08 8.00

Minutes

A

164



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

Samole Name: R9409
ta File : c:\d data\91092311 .06
thod : c:\d methd\SYSTE1.met

ACI Address: 1

REPORT

External

stem : 1

Date: Mon Sep 2" 1l:41:2' 1-i

Iniect#:

VOLUME DILUTION POINTS RFATE START

1 101 2555 5Hz

5 Detector: CDM-1

STOP ARE REJ

0.00 8C - I )0)':

Pk. Ret Component Concentration Height Area B. ZDelta
Num Time Name Code

1.18 FLUORIDE
1.77 CHLORIDE
2.10 NITRITE
3.27 NITRATE
5.45 PHOSPHATE
6.95 SULFATE

1064.097
303.239

2380.898
11130.540

178.748
660.949

file:cIdxddataWIG5923IL.DUESa~u~c -9M4

N81 4 35( ~

71.435

61.435

435

41.435

31.435

21.435

11.435

1.435

3.- PEIUI

HOWE
-8.5005 1 2 3.00

0.00 1.00 2.00 3.00
II I I ii ' , I IIIIIII1 IIIIIII III I II I 1I iI II Ill

4.00 5.00 6.00 7.00 9.00
Minuts

162Z

I

82117
2954

20709
73566

234
2779

759723
30094

171116
1190192

3455
49261

4
2
1
1
1

.--

.47
.92
.19
.82
.3

-1

5 . POSPHAE
* - MWAE



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

ample Name: LMCS/73C11CM Date: Mon Sep 23 15:11:-35 1VVI1
ta File : c:\dx\dat\91092311.D03

wMthod : c:\dx\method\SYSTEM1.wut
ACI Address: I System : I lnject#: . Detector: CDM--l

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

External I 101 2555 5Hz 0.00 8.52

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

1 1.13 FLUORIDE 54.136 1052 7489 1 0.00
2 1.68 CHLORIDE 73.700 967 6860 2 -",93
3 2.02 NITRITETA 508.155 4483 33862 2 -a.66
4 3.48 NITRATE4f 541.275 2905 31615 1 5.56
5 5.38 PHOSPHATE' 536.303 840 13650 1 1.05
6 6.97 SULFATE & 591.654 2426 43727 1 1.7()

Fle: c1\daa11IS311.D3S8aple:lfLH 73C11Cc

11.1611

-.661

S.18) AM

I . i Li* Op
!IIIIII II I 2I .III
.00 1.00 2.00

4 -MISTS,

3.00

5* PHOSHAE

I

4.00 5.00 6.00
MWnuS

NAE

7.00 8.00

1000

3.661

0.

160

Adbk.



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9409 2291-2-3
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - PHOSPHATE UNDIGESTED

Instrument: DIONEX 4000 Procedure/Rev:
WB98659,WB97286,WB24740,AL1 0657,WB54428 LA-533-105/B-0
Technologist: Date:
S. J. RIEL 09-23-91
Starting Time: Temperature:
08:00 70degF
Ending Time: Chemist:
10:00 D. HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STO R9406-5574 11
2 REAGENT BLANK R9407-5674 12
3 SAMPLE 2291-2-3 R9409-5774 13
4 SPIKE OF SAMPLE 2291-2-3 R9409-5974 14
5 FINAL LMCS CHECK STD R9412-5574 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 73C11CM/.100 mL NA

A-6000-881 (03/92)

±58

14



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9409 2291-2-3
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - FLUORIDE UNDIGESTED

Instrument: DIONEX 4000 Procedure/Rev:
WB98659,WB972B6,WB24740,AL10657,WB54428 LA-533-105/B-0
Technologist: Date:
S. J. RIEL 05-18-92
Starting Time: Temperature:
08:00 70degF
Ending Time: Chemist:
10:00 D. HERT

Description Lab ID _ Description Lab ID
1 INmAL LMCS CHECK STD R9406-5571 11|
2 REAGENT BLANK R9407-5671 12
3 SAMPLE 2291-2-3 R9409-5771 13
4 FINAL LMCS CHECK STD R9412-5571 14
5 15
6 16
7 17
8 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 18 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

9 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 19 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

10 20

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

LMCS CHECK STD 73C11CM/.100 mL NA

A-6000-881 (03/92)

_4I56

4



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0 .4

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9409 2291-2-3
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - CHLORIDE UNDIGESTED

Instrument: DIONEX 4000 Procedure/Rev:
WB98659,WB972B6,WB24740,AL10657,WB54428 LA-533-105/B-0
Technologist: Date:
S. J. RIEL 05-18-92
Starting Time: Temperature:
08:00 70degF
Ending Time: Chemist:
10:00 D. HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5572 11
2 REAGENT BLANK R9407-5672 12 -
3 SAMPLE 2291-2-3 R9409-5772 13
4 FINAL LMCS CHECK STD R9412-5572 14
5 15
6 16
7 F 17
8 18
91 1 19

10 1 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 73C11CM/A100 mL NA

A-6000-881 (03/92)

-- 15



WHC-SD-WM-DP- 0 25

ADDENDUM 3 REV 0

TODAYS DATE: 6-27-91

.YROLL NO.: 80028

Y-INTERCEPT= .013899
SLOPE= .162164

SAMPLE IDS: BLANK
SAMPLE SIZE: 0
WVL AND ASS= 58ONM 0.010 A

SAMPLE IDS: R-9409 STD 75C11-P
SAMPLE SIZE: 100UL-1OML-S0OUL
WVL AND ABS= 5B0NM 0.747 A

SAMPLE IDS: R-9409
SAMPLE SIZE: 1ML
N7 WVL AND ABS= 580NM 0.237 A

'SAMPLE ID: R-9409 DUPLICATE
SAMPLE SIZE: 1ML

rNVL AND ABS= 5SONM 0.239 A

SAMPLE IDS: R-9410
"'SAMPLE SIZE: 1ML

'L AND ABS= 58ONM 0.220 A

-SAMPLE IDS: R-9410
SAMPLE SIZE: 1ML+100UL-10ML-50OUL 75C11P SPIKE

-'WVL AND ABS= 580NM 0.949 A

-SAMPLE IDS: R-9411
SAMPLE SIZE: 1ML
NVL AND ABS= 58ONM 0.248 A

'SAMPLE IDS: R-9411 STD 75C11-P
SAMPLE SIZE: 100UL-10ML-50OUL
WVL AND ABS= 58ONM 0.732 A

"_ 152



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9409 2291-2-3
Analysis: Sample Prep:
CYANIDE UNDIGESTED

Instrument: Procedure/Rev:
MILTON ROY SPEC. 301 AL10724 LA-695-102/A-3
Technologist: Date:
E. COLVIN 06-27-91
Starting Time: Temperature:
08:00 NA
Ending Time: Chemist:
15:00 D. BISENIUS

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9409-5578 11|
2 REAGENT BLANK R9409-5678 12|
3 SAMPLE 2291-2-3 R9409-5778 13|
4 SAM DUP 2291-2-3 R9409-5878 14|
5 FINAL LMCS CHECK STD R9411-5578 15|
6 _ 16
71 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 75C11P/.100 mL NA

A-6000-881 (03/92)

150



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

BES1 E. COPY

'I

SAMPLE NUMBER:
SAMPLE DATA:
DIRECT READ PH:

1
9412.

11.999

DERIUATIUE OUTPUT, dE'dU

-3 4 5

cf,

*r

4- RU TITRATION:

6
-4-

7 8 9

<-- EP 1

<-- EP 2

EQUIVALENCE PH

9.68

5.63

TITRANT VOLUME

0.547

COMPUTATION

0.0006

6.700

9 TITRATION TERMINATED BY PH LIMIT.

SEP 11 1991 18:93 AM

-- -- - -- - - - - - - - - - - - - - - - - - - - - - - - - -3 ,--.

o i 2

V

C

C

C

& 'In'

0.0000 .. .-



4 - 'A
SAMPLE NUMBER: 1
SAMPLE DATA: 9489.
DIRECT READ PH: 11.863

WHC-SD-WM-DP-02 5

DDENDUM 3. KV L

BEST AVAILABLE COPY

3

DERIUATIVE OUTPUT, dE/dU

- 1 2 4

DRU TITRATION.

C- EP 1

<- EP 2

<-- EP 3

<-- EP 4

EQUIUALENCE PH

9.89

8.19

7.8

6.22-

TITRANT UOLUME

0.744

1.849

1.129

1.209

COMPUTATION

0.8080

8.8000

TITRATION TERMINATED BY LIMIT ON NUMBER OF EQUIUALENCES PERMISSIBLE.

SEP 10 1991

5 6 7 8 9

r -

e1w"'f'2:16 PM



SAMNLE -tAMBER- 2
DIRECT READ PH- 11.994

o I
2
-I

3
-1-

WHC-SD-WM-DP-025
ADDENDUM 3 REV 0id-

DERIVATIUE OUTPUT, dE/dU

4
+

5
-I-

6
-9-

7
+ -

S

S

S

a
a
S -
S

~'0

N

C

I.-

-4

I..

I.

<-- EP 3

DRU TITRATION:

EQUIUALENCE PH

9.62

7.78

4.53

TITRANT UOLUME

0.536

0.659

0.722

COMPUTATION

0.000

8.089e

8.00@

TITRATION TERMINATED BY PH LIMIT.

SEP 10 1991 8:43 AN

BEST AVAILABLE COPY

iLLJ

-4

S
-I-

9

+
19
--1

<-- EP I

<-- EP 2



a

WHC-SD-WM-DP-0 25ADDENDUM 3 REV 0

SETUIP PCR"IET ErS

MODES
ELECTRODE STOZ?
EQUILIBRATION TIME, SECt

MODES
ELECTRODE SThr2
dEIdU SIGNS
ML LIMIT'
PH LIMIT'
TITRATION RATE!
SENSITIUITY:
DISPENSE, MLs
PLOT GAIN,
COMPUTATION.

,TITRANT MDRWLITYS
SOLVENT BLANK I
MULTIPLIERS

DIRECT READ PH
PH
is

ORU TITRATION
PH

.3.
to

6.

CONCENTRATION
0.19O
0.
9.

LAST ELECTRODE STANDARDIZATION' SEP 1 1991 ile an

SAMPLE muMBERS I
DIRECT READ PH$ 5.31?

DERIIATIUE OUTPUT. dE/dU

1 I 2 3 4 5 6 7 9 to

DRU TITRATIOI ,0ep
TITRATION TERMINATED BY PH LIMIT.

SEP to 1991 *t21 AN

SAMPLE NUMIER, 2
DIRECT READ PHs 5.554

DERIUATIUE OUTPUT, dE/dU

o 1 2 3 4 5 6 7 9 9 iS
II I I

.0070RU TITRATIONI

TITRATION TERMINATED BY PH LIMIT.

SEP II 1991 8123 AN

SAMPLE HUMER? 3
* DIRECT READ PH, 5.317

0 1

DERIVATIVE OUTPUT, dE/dU

2 3 4 5 6 7
Si 1 4

S 9 is

0RV TITRATIONS 017

TITRATION TERMINATED BY PH LIMIT.

.u -- , I I U" SEP to 1991 all* AM

INDICATING ELECTRODE . .

REFERENCE ELECTRODEIn

SAMPLE . ----- -

--. j42



WHC-SD-WM-DP-02 5

ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9409 2291-2-3
Analysis: Sample Prep:
DETERMINATION OF HYDROXIDE IONS IN SOLUTION UNDIGESTED

Instrument: Procedure/Rev:
FISHER WA77509 LA-661-102/F-1
Technologist: Date:
M. BIERMAN 09-10-91
Starting Time: Temperature:
NA 25deC
Ending Time: Chemist:
NA S. ISAACSON

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK ST0 R9406-5529 11
2 REAGENT BLANK R9407-5629 12
3 SAMPLE 2291-2-3 R9409-5729 13
4 FINAL LMCS CHECK STD R9412-5529 14
5 | |15
6 16|
7 17
81 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 9C11AF/.100 mL .100 mL

A-6000-881 (03/92)

141



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9409 2291-2-3
Analysis: Sample Prep:
AMMONIA UNDIGESTED

Instrument: Procedure/Rev:
AL10665, AL10696 LA-634-102/D-0
Technologist: Date:
S. COBB 08-23-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA D. BISENIUS

Description Lab ID _ Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5528 11
2 REAGENT BLANK R9407-5628 12
3 SAMPLE 2291-2-3 R9409-5728 13
4 FINAL LMCS CHECK STO R9412-5528 14|
5 15
6 16
71 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 4C11Q.250 mL NA

A-6000-881 (03/92)

-Axis



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

COULOMETER ANALYSIS REPOR I
TICTOC Rev. 0

Samole: R-9409

l'ank = .5424173
% Dif+erence = 10

== Readino ==== Analvsis
1

4

6

1 .01

2. 01

3. 0 1

4. 01

5. 0 1

6.01

7 .()-

Date: 09-04-1991

Samole Size = 50
Min Readinos = 7

Time ==== Coulometer
0.00

35. 40

42. 00

44.40

45.50

46.20

46.6(-o

Time: 10:33:39

Dilution Factor = 1
Max Readins = 7

= Di fference ==

15. 21

5.41

1.42

.52

46.- 3.?99537

45.6 - 3.7995 7

1 )/( 50

) 1 ) ( 50 12)

= .s56oo92 o/L Carbon

= . -0713341 Molar Carbon

Samo 1 e Run Bv: St.28

Otrol



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

COULOMETER ANALYSIS REPORI
TICTOC Rev. 0

Samole: E-9406

Wlank - .5424173
X Difference - 10

Date: 09-04-1991

Samole Size = 50
Min Readinas = 7

Time: 09:51:44

Dilution Factor
Max Readinas -

Coulometer
0. )

104.90

119.70

124. 20

125. 30

125.90

L26.40

126.4 - 3.800099

126.4 - 3.800099

S )/( 50) = 2.451998

1 )/( 50 (2O - .2043332

u/L Carbon

Mular Carbon

Sa"o1 e Run Hv: 00028

A1

Readiin rc
I

=="= Anal Time ====

1

M=== % Difvsi s
1.01

2.01

3.01

4.01

5.01

6.01

7.ul

ference
0. 00

100.'00

12. 3t

3.62

0.88

U. 4B

0.40

. . 1 3 5



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9409 2291-2-3
Analysis: Sample Prep:
TOTAL INORGANIC CARBON UNDIGESTED

Instrument: Procedure/Rev:
WB39927 LA-622-102/B-0
Technologist: Date:
E. COLVIN 09-04-91
Starting Time: Temperature:
NA NA
Ending lime: Chemist:
NA D. BISENiUS

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5527 11
2 REAGENT BLANK R9407-5627 12
3 SAMPLE 2291-2-3 R9409-5727 13
4 FINAL LMCS CHECK STID R9412-5527 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 CHECK STD 69C1 1 K/.050 mL NA

A-6000-881 (03192)

14±33



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: R-9409

Blank = .670791
% Difference = 10

Date: 06-27-1991 Time: 09:47:59

Sample Size = 200 Dilution Factor =
Min Readings = 7 Max Readings = 7

11

== Reading
1

4

'5

6

7

Analysis Time ==== Coulometer
1.01 0.00

2.01 6.30

3.01 9.80

4.01

5.01

6.01

7.01

12.00

13.40

14.80

15.90

== Difference
0. 00

100.00

35.71

18.33

10.45

9.46

6.92

( 15.9 - 4.700573 )( 11 )/( 200 ) = .6159685 g/L

15.9 - 4.700573 )( 11 )/( 200 )(12) = 5.133071E-02

Sample Run By:

Molar Carbon

80028

Carbon

I 7.

I I



WHC-SD-WM-DP-0 25ADDENDUM 3 REV 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: R-9406 Date: 06-27-1991 Time: 09:01:20

Blank = .670791
7 Difference = 10

== Reading =-== Analysis
1

2

1.01

2.01

3.01

4.01

5.01

6.01

7.01

ON60.2 - 4.7 )( 11 )/( 200 )

( 60.2 - 4.7 )( 11 )/( 200 )(12)

Sample Size = 200 Dilution Factor =
Min Readings = 7 Max Readings = 7

11

Time ==== Coulometer ==== % Difference ==
0. 00 0 -00

39.20

51.80

55.70

57.80

59.20

60.20

100.00

24.32

7. 00

3.63

2.36

1.66

3.0525 g/L Carbon

- .254375 Molar Carbon

Sample Run By: 80028

129

4



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9409 2291-2-3
Analysis: Sample Prep:
TOTAL ORGANIC CARBON UNDIGESTED

Instrument: Procedure/Rev:
MODEL 5011 -WC1 6130 LA-344-105/A-3
Technologist: Date:
E. COLVIN 06-27-91
Starting Time: Temperature:
08:00 NA
Ending Time: Chemist:
14:00 D. BISENIUS

| Description | Lab D Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5526 11
2 REAGENT BLANK R9407-5628 12
3 SAMPLE 2291-2-3 R9409-5726 13
4 FINAL LMCS CHECK STD R9412-5526 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 70C1 1 -/.200 mL NA

A-6000-881 (03/92)

-127



r 'IF- 1 GUJRflT I O1i

WHC-SD-WM-0
ADDENDU 3 P-2S ca sa k 9SEA c~

26-NOV-91

INDIUM
DSC SIGN

9:14

ICTA
TAU LAG
TAU SIGNAL
E DIMIN. FACT.
S
TAU LAG 2
TAU SIGNAL 2
E DIMIN. F. 2
S 2

MAX. TEMP.
MIN. TEMP.
A PT100
B PT100
C PT100
HEAT P
HEAT I
HEAT D
COOL 1
COOL 2
COOL 3
41
.1

***sfl**

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

%dSe_ n 4ij 1 fWI-C IM

600.
-50.

.21610
.74150

-. 10116
3000
250
30
0
0
0
10773
58.121
.14689

-100
9940
17.884

-. 072
363
9360.3

-15.043
.01538

METTLER TA4000 SYSTEM *******

125



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

END SCREEN OC 498.0

TEMPERATURE OC

100.0 -

-7t

200r.n

300.0-

400.0-

HEAT FLOW
EXOTHERMAL-->

5p.000 mW

WARNING
AH EXO NJ
AH J/G
PEAK TEMP. OC

1
31866
3125.0

139.6

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

es09-/-

JL23

A

s.



WHC-SD-WM-DP-0 25
ADDENDUM 3 REV 0

END SCREEN OC 498.0

TEMPERATURE OC HEAT FLOW
EXOTHERMAL--> -

. 500cC low

i01D. 0

300.0-

400.0-

cl'

.j
AN J/G
PEAK TEMP. OC

827.11
82.711

304.0

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

iii
Ak
L2.553
St-3.14
0,-iC- 9,

4

AH EXO

I

- -



WHC-SD-WM-DP-02 5

ADDENDUM 3 REV 0

END SCREEN OC 498.0

TEMPERATURE OC

100 .0-

200 .0 -

400.0-

HEAT FLOW
EXOTHERMAL-->

50. 000 MW

&H EXO mJ 49998
AH J/6 5156.6
PEAK TEMP. OC 139.9

****333* METTLER TA4000 SYSTEM 3333**

ST-g3

&...c'i?-Gra-S

A

I i

'--...

-



WHC-SD-WM-DP-025
ADDENDUM 3AN f5 - UNDIGESTED SAMPLE

DIFFERENTIAL THERMAL ALISPUNIETDSML

Fc Y406.-551 1O2AW 6-14-91 12*36 26
* -- .a- - - -
DSC LA-514-113 EXOTHERMS WIDEO 0

7 SJ.. sTD

r- -

Is-o .. -

1-"3.

R 9409.-571 102A&W 14-91 12.50 26
--- - -- - - -.. - --.

DSC LA-514-113 EXOTHERMS .="DED

? 112-191-2-3

I M*iS An.)~- a..i-4 :e

lanar

Li 4

R 9407.-bhI .C0AM 6-14-9 142 26
sb.. f--''- -'-- C- a A.

DSC LA-514-113 EXOTHERS W DEQ o

? RE. &L

REAGENT bLANK

-ft .. - As.- ni. -a- -- A

R 9412.-g51 '102A 6-14-91 13, 2 6
--- ----.-. ..... ~.

DSC LA-514-113 EXOTHERMS- WiDED 0
*..e '. Ca ... .

7 /O..J, 5 T?- - U-

A"sei an..- A~w -/00..a.

k ,S IA .-

r,

JL17

-A

f



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

SPECIFIC GRAVITY ANALYSIS - UNDIGESTED SAMPLE

R 9412.-V5O4 102Nd 64'*1 9 1j i-/,5q ?
--- -- --- -- C- --

SPG L-510-112 & I.ECOVERY WIcIO E

7100. 32± Si

043 ZSC2 RERUN
STuisNls-b RESLgs t

B-ID VAL I.IMu ?SEC

*Iutf~S a.a -. s.*

T.. - .9s34

'*~- .ua

-115



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9409 2291-2-3
Analysis: Sample Prep:
SPECIFIC GRAVITY UNDIGESTED

Instrument: Procedure/Rev:
WA96787 LA-510-112(C-2
Technologist: Date:
T. LEE 08-12-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA K. FULLER

Description Lab ID Description Lab ID
1 NITIAL LMCS CHECK STO R9406-5506 11
2 REAGENT BLANK R9407-5606 12
3 SAMPLE 2291-2-3 R!WO9-5706 13
4 FINAL LMCS CHECK STD R9412-5506 14
5 | 15
6 , | 16

|71 171
8 181
91 191

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 15C11-B/.10032mL NA

SAMPLES RERUN. -

A-6000-881 (03/92)

-l



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9409 2291-2-3
Analysis: Sample Prep:
VISUAL CHECK AND OVER-THE-TOP READING UNDIGESTED

Instrument: Procedure/Rev:
N/A LA-519-151/D-1
Technologist: Date:
M. BIERMAN 06-14-91
Starting Time: Temperature:
13:30 25degC
Ending Time: Chemist:
15:00 N/A

Description Lab ID Description Lab ID
1 SAMPLE 1-3 R9408-5000 11
2 SAMPLE 2-3 R9409-5000 12
3 SAMPLE 3-3 R9410-5000 13
4 SAMPLE 4-3 R9411-5000 14
5 15
6 16
7 1 .17
8 181
9 191

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

N/A _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

A-6000-881 (03/92)

lii

4



WHC--SD-M-DP-
ADDENDUM 3 REV 0

Component # 5 NITRATE
Re-ference Peak FLUDR IDE
Amount = KO + Vi*Area -+. K2*Arna**2
[0 = 3.C12611E-001
K1 = .61787E-C104
K2 = -5.83501E-0I1

Retention Time
Window Size

Level Amount Area Height

I 1. 37000E+000 7543 727
2 3.43000E+ 000 19321. 1803

6. 83000E+0'00 40244 3563
4 . 35000Ef+001 3386 7010
5 2.65000E+001 1 73503 13640
6 .1? OE+ (01 360809 2563?

Component # 6 PIIOSPIATE
Reference Peak FLUORIDE
Amount = KO + Ki*Area + K2*Area**2
K( = 5.53452E-0io1
lK1 = 3.53243E-004
K2 = -3.511bE-010

Retention Time
Window Size

Level Am6uni: Aroa Height

1 1. 19CIOOE4000
2.98000E+000

3 5. 93000E 4
4 1 . 174 i'E+1 ('01
5 2. 303 (E 1
6 4. 4370oE+o0 1.

2277
'7242

15':25
31660
69135
114749

162
453
935
1953
4130
0447

Component # 7 SULFAtE
Reference Peak FLUOR IDE
Amount = KO + Kl*Area + K2*Area**2
Ko = 3.55734E-001
KI = I.27491E-1-04
[2 = -3.79358E-011

Retention Time
Window Size

Level Amount Area Height

1. 1. 40000E+Ci 94.18 543
3.500foE+'oO) 2449? 1382
6.9600'E40)C 523C03 2890

4 1 .37800E+001 107173 5909
5 2.70400E+001 225632 12225
6 5. 20700E+00 1 47163(o 24686

3.3'

5.32
1(.00%

6.85
10.00%

BEST AVAILABLE COPY
- 1C

oVt't



wHC-SD-WM-DP-02 5

ADDENDUM 3 REV 0

Calibration Parameters

Number Of Levels for Calibration
Calibration Fit Type............
Replace Or Average Callbrations.
External or Internal Calibration
Calibrate by Area or Height.....
Default Injection Volume........
Default Dilution Factor.........
Response Factor for Unknown Peak
Calibration Standard Volume ....
Internal Standard Volume .......
Sample Unit -....................

6
Quadratic
Replace
External
Area

1.01.0
1.0
1.0
I.0
PPM

.1*

1Z)7



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

tmole Name: LMCS/73CZCM
-a File : c:\dnxdata\91092501.O10

Date: Wed Seo 25 11:41: ('6

'ethod c:\dx\method\SYSTEM1.met
rCI Address: 1 System : I Inject#: I Detector: CDM-1

VOLUME DILUTION POINTS RATE START STOP AREA REJ

E>ternal

Pk.

1

Ret Component

101 2555 5Hz

Concentration

U.)U 8.52

Height

1000

Area Sl. DeIta
Num Time Name

-----------------------------------------------------------------------
Code

1.13 FLUORIDE
1.67 CHLORIDE
1.98 NITRITE
3.40 NITRATE
5.22 PHOSPHATE
6.62 SULFATE

/W:- clikdabaJSID82El2DlU Sampt: LMCS/73CI CM

I Rf GLAL I
-1.331 . 1I 1 .1

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 6.00
Minutes

REPORT

54.425
73.303

509.856
540.888
525.714
604.077

1099
1005
4351
2919
351

2604

757
6821

33988
31591
13345
44717

-1.

-1.

96
30
03

41

11.169

39

6.169

3.689

S1.169

3 - fliT

L. IL
i-SUV

5-P HOIPMH

I

~1



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

-. mole Name: RO40S Date: Wed Sep 25 10::7
ta File : c:\dxvdtai91092501.DO4

Method : c :\d method\SYSTEM1.met
ACI Address: 1 System : Inject#: 4 Detector: CDP-i

REPORT VOLUME DILUTION POINTS RATE STAR! STOP AREA REJ

1111 2555 5Hz 0.00 8.52

Pk. Ret
Num Time

1
2
3
4

1.15
2.3 
3.40
6.67

Component Concentration Heicht Area Bl. %Delta
Name Code
----------------------------------------------------------------

FLUORIDE 4196.899 99 6 7 65213 1 0.00
NITRITE 2531.201 1990 13352 1 -1.2w
NITRATE 14365.182 7045 8038C . 1.54
SULFATE 2131.614 743 12304. 1 -4.09

- F~LUOM

3..

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 9.00
Minutes

Emternal I 10(0(

8.667

3.667

1.157
4 - SUATE

2 -NME



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

ole Name: LMCS/73C11CM Date: Wed Sup 25 10:29:11 1991
ta File : c:\dx\data\91092501.DOZ

'icthod : c:\d \method\SYSTEM1.met
ACI Address: 1 System : 1 Inject#: 3 Detector: CDl-1

REPORT VOLUME DILUTION POINTS RATE START STGP AREA REJ

ENternal 1 101 2555 5Hz 0.00 8.52 1000

Pk. Ret
Num Time

1 1.13
2 1.67
z 1.98
4 3.42
-j . 5.22
6 6.62

Component Concentration Height Area Bl. %Delta
Name code

FLUORIDE 55.176 1107 7662 1 0.00
CHLORIDE 75.098 2013 6999 -1.90
NITRITE 517.910 43u3 34581 2 -2.0
NITRATE 539.772 2934 31521 1 7.54
PHCqPHATE 526.308 858 1336. 1 -1.28
SULFArFE 591.757 2548 '3735 i -7.41

File: cdrdala191092501.D03 Sample: LMCS/?3C11CM

3. MIUTE

ri-ufOtORHIDE i

1.00 2.00 3.00 4.00 5.00 8.00
Minutes

?.00 8.00

11.169

1.189

-.32

d.MTATE
I. SAMATE

5- PHOWHATE

101



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9408 2291-1-3
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - NITRITE UNDIGESTED

Instrument: DIONEX 4000 Procedure/Rev:
WB98659,WB97286,WB24740,AL1 0657,WBS4428 LA-533-105/B-o
Technologist: Date:
S. J. RIEL 09-25-91
Starting Time: Temperature:
08:00 70degF
Ending Time: Chemist:
10:00 D. HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5576 11
2 REAGENT BLANK R9407-5676 12
3 SAMPLE 2291-1-3 R9408-5776 13
4 SAM DUP 2291-1-3 R9408-5876 14
5 FINAL LMCS CHECK STD R9412-5576 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 73C11CM/.100 mL NA

A-6000-881 (03/92)

39

I



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9408 2291-1-3
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - NITRATE UNDIGESTED

Instrument: DIONEX 4000 Procedure/Rev:
WB98659,WB97296,WB24740,AL10657,WB54428 LA-533-10 /B-0
Technologist: Date:
S. J. RIEL 09-25-91
Starting Time: Temperature:
08:00 70depF
Ending Time: Chemist:
10:00 D. HERT

Description Lab ID | Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5573 11 .
2 REAGENT BLANK R9407-5673 12
3 SAMPLE 2291-1-3 R9408-5773 13
4 SAM DUP 2291-1-3 R9408-5873 14
5 FINAL LMCS CHECK STD R9412-5573 15
6 16
7 17
8 1a
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 73C11CM/.100 mL NA

A-6000-881 (03/92)

-. 97



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

mole Name: RQ408DUP

ta File : c:%d"xdata\9109251 1 .DOS
Date: Wed Sep 25 :":

Method : c: d \method\SYSTEM1.met
- AoI Address: 1 S'stem : 1 Inject#: 5 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

External 1111 2555 5Hz 0.00 B.52

Pk. Ret Component Concentration Heipht Area Dl. %Delta
Num Time Name Code

1.15 FLUORIDE
2.02 NITRITE
3.37 NITRATE
6.68 SULFATE

4382.647
2667.133

14652.810
2122.699

FIW: ckkIdaatI918251LDD Sampk: R94DL/P

4- RULFATE

3.00 4.00 5.00 6.00 7.00 9.00
Minuts

1

4

100.0

10141
2012.
7270

730

68404
14264
82079
12241

I - F.UORDE

I
4.

I
1I

0.54
- i. 55

11.169

6~ .669

o.189

"'3.669

1.169

-1.331 r

0.00

U- W

.ii I ''III

1.00 2.00

N-"a

I
i



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

Samole Name: BLANK Date: Wed Sep 25 13:49:55 1991
Data File : c:\dm\data\910?2511.DQ2

hod : c:\dgAmethod\SYSTE1.met
Addrecs: 1 System : Inject#: 2 Detector: CDM-1

REFORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

Eiternal 1 1 2555 5Hz 0.00 8.52 1000

Pk. Ret Component Concentration Heiqht Area El. %Delta

Num Time Name Code

FLe: c:IdiatI1025.DU Samw*: L&AM

0.04

-70.035

T0.025

0.015
uS,.

0.005

-15

-0.025
-0.

-rrrr
0 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00

HMes

93

A



WHC-SD-WM-DP-02 5

ADDENDUM 3 REV 0
ION CHROMATOGRAPHIC ANALYSIS (SULFATE) - UNDIGESTED SAMPLE

-- - - -. 4( *nu -e. h
Lif==-1403 I l-MVLD4T WjMtLU 0
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-e. a
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'bem
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WHC-SD-WM--DP-
025Addendum 3 Rev 0

Samole Name: LMCS/73C11CM Date: Mon Sep 27 i5:2t:A7
ta File : c:\dx 'data\91092311.D0I
thod : c:\dI methc)d\SYSTEM1.rnet

ACI AddresE: I System : Inject#: 1_ Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

ExMternal 1 101 2555 5Hz 0.00 3.52 1000

F'k.
Num

4
5
6

Ret Component Concentration Height Area Bi. ZDeltE
Time Name Code

1.13 FLUORIDE 57.360 1148 8024 1 r.,

1.68 CHLORIDE 72.097 1017 6702 2 -0.98
2.02 NITRITE 518.617 4696 34634 2 -U.tb

3.45 NITRATE 543.291 2890 31741 1 4.55
5.33 PHOSPHATE 524.991 836 13325 .
6.87 SULFATE 599.619 2488 44362 1 y.24

N Fi :i cdIdat|a|ISIM31LDUSamnp.LMCS|/7?C1 1C14

11.161

6.161

-3.661

1.161

3 - MINIE

I i)M KM
-1.339r

0.00

- NMM

5 -PHOSP4AI

I.

I - SULFATE

1.00 2.00 3.00 4.00 5.00 6.00 7.00 9.00
Minuws

3

i-ALA



WHCSD-WMDP-0 25

Addendum 3 Rev 0

Sam1e Name: R9408 Date: Mon Sep 27 15:21 !QQ-9

ta File : c:\dn\data\91Q92311.D04

thod : c:\dn\method\SYSTEM1.met
iLL Addrmss: 1 System : I In 3 ect#: 4 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

External 1 1-- 2555 5Hz 0.00 8.52 100"

Fk. Ret Component Concentration Height Area Bl. ZDelt.
Num Time Name Vfv Code

i 1.18 FLUORIDE 10.682 79156 755274 z 0,00
2 1.78 CHLORIDE 3.289 3187 33103 4 0.47

- 2.12 NITRITE Xfl. 27'1 22007 198075 3 -0.14

4 2.67 48216.546 1717 46217 4

5 . .15 NITRATE 110.778 77050 1217153 2 -3.53
6 5.15 PHOSFPHATE /'7t.t S. 243 345E 1 -7.

7 6.563 SULFATE 23F.3-. 2225 5097 1 -7.25

file: ci*1daai1105231LD2 4Spapk: RJ4

,..81.549

71.549

'49

,51.549

-. 549
uS
.- 31.549 3-W M E

Al .548

n 1C54 -CHLORIDE 4 7 - UATE

1.549

-451II
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00

Minutes

/I



WHC-SD-WM-DP-025
Addendum 3 Rev 0

Samole Name: LMCS/73C11CM Date: Mon Sep 2 15:11:7n Zt j
ita File : c:\dx\data\91092311.D)3
thod : c:\dnAmethod\SYSTEM1.met

ACI Address: 1 System : 1 Inject#: 3 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA PEJ

External 1 101 2555 5Hz 0.00 8.52 100:

Pk. Ret Component Concentration Height Area bl. %Delta
Num Time Name Code

----------------------------------------------------------- Cd

i 1.13 FLUORIDE 54.136 1052 7489 1 0.0
2 1.68 CHLORIDE 73.700 967 6860 2 -0.93
3 2.02 NITRITEt" 508.155 4483 33862 2 -0.66
4 3.48 NITRATE(f 541.275 2905 31615 1 5.56
5 5.38 PHOSPHATE'* 536.303 840 13650 1 1.25
6 6.97 SULFATE l6 591.654 2426 43727 1 1.70

Nt ~cIdxidafahSIGSZJLDDSampdeLMC/7C3I1OC

11.161

3 -NI!o

I -RUO

UNMAN

L.L 5 -PHO4AUTE
I.

I - JU,.AT

A
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00

MinuLtes

.2

51%

611

3.661

- 1.161

-1.391.
0,00 I 

I-



WHC-SD-WM--U25
Addendum 3 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9408 2291-1-3
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - PHOSPHATE UNDIGESTED

Instrument: DIONEX 4000 Procedure/Rev:
WB98659,WB972B6,WB24740,AL10657,WB54428 LA-533-105/B-0
Technologist: Date:
S. J. RIEL 09-23-91
Starting Time: Temperature:
08:00 70depF
Ending lime: Chemist:
10:00 D. HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5574 11
2 REAGENT BLANK R9407-5874 12
3 SAMPLE 2291-1-3 R9408-5774 13
4 SAM DUP 2291-1-3 R9408-5874 14
5 FINAL LMCS CHECK STD R9412-5574 15
6 ____16
7 _17

8 11
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 73C1 1 CM/.1 00 mL NA

A-6000-881 (03/92)

- 83

-I



WHC-SO-WM-DP-025
Addendum 3 Rev 0

-ile: i-: G5251j1 DUE Sample: R94LfD'P

18.0001

500

~,000
1- FLUORIDE

,10500~

S - NiIPTE

0 500--,000; -- li ,.f . flC 'E 6-SULFAai ii iiIi ei iitII iiiIiTE ji

050 2.00 3c 4.00 5.00 600 7.00 8.00
Minutes

-- &

C.

ottt

--- -- - - --



WHC-SD-WM-oP-025
Addendum 3 Rev 0

-aMrLIE Name: BLAN!< Dste: Wed Sur 25 13...

* ta File : c:.dA\dat> t<1'251I.K02
.thod : c: vdmEthod SYETEM1.mot

dr 1 Syte :1 Inject#: 2 Detector: CDM-

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ
----------------------------------------------------------------------------

Ejternal 1 1 2555 5Hz 0.00 8.52 100,

Pk. Ret Component Concentration Heicht Area B1. %Delta

Num Time Name ode
------------------------------------------------------------------------------------

F: c:dridau185L251 1.0W Saapk: MA

0.045

0.035

- 0.025

'O .015
us

005

-0.005

-0.015

-0 .025 .. . . . I .......i , , , , , , , , , , , , i , , i , , , ,
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00

Minutes



WHC-SD-WM-DP-025
Addendum 3 Rev 0

ION CHROMATOGRAPHIC ANALYSIS (FLUORIDE) - UNDIGESTED SAMPLE
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WHC-S-WM-UP-0
25Addendum 3 Rev 0

ION CHROMATOGRAPHIC ANALYSIS (CHLORIDE) - UNDIGESTED SAMPLE

-~~~ - - . 1 - hiR 40.-5tt 02PA 6-34-91 12.M 71 e,"

[l IA--53.1-1O !flCIJVERY HI1411 o

'pD 972 DrXa-

siIDlrI3CCbA rEcmt. -n.t
910 UA-j5~Q EREC C~f

SID -, -
-//,v oi.

V I - *6~* ~

R 9407.- 102 6EC -1 12'42

CI. L-~t3 O~ rECuv, 1111411

EDP R97 OFXQX

RESIX1 I

7Tr -Z
J~/ l-s

k< 9-108,~5772 102iAM 16-14-91 12*47 126

CL IA 531-1n0% NI 141 0

:ie a N *m-

- n- . - .s

0)~~n. a- ls-=As

R 942552 -- -= - 1

0-\ fL -\ 0.- n-
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WHC-SD-WM-DP-025
Addendum 3 Rev 0

TODAYS DATE: 6-20-91

rrdROLL NO.: 80028

Y-INTERCEPT= CAL
SLOPE= CAL

SAMPLE IDO: BLANK
SAMPLE SIZE: 0
WVL AND ABS= 5SONM 0.005 A

SAMPLE IDO: 351-P CAL STD
SAMPLE SIZE: 100UL-10ML-50UL
WVL AND ABS= 5SONM 0.091 A

SAMPLE IDO: 351-P CAL STD
SAMPLE SIZE: IOOUL-10ML-500UL
zcMVL AND ABS= 580NM 0.870 A

''AMPLE ID: 351-P CAL STD
SAMPLE SIZE: 10OUL-IOML-1ML
iVL AND ABS= 58ONM 1.665 A HI

.0 73 6

5 LOPF

c

/ 6 / 0 3

= Iq q-7 4-2-

73

NNI-eA6



CYANIDE ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-025
Addendum 3 Rev 0

Y V-0SU.-lwy LU2A A-14-II .,I/
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WHC-SU-WM-UP-
025Addendum 3 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9408 2291-1-3
Analysis: Sample Prep:
CYANIDE UNDIGESTED

Instrument: Procedure/Rev:
MILTON ROY SPEC. 301 AL10724 LA-695-102(A-3
Technologist: Date:
E. COLVIN 06-20-91
Starting Time: Temperature:
08:00 NA
Ending Time: Chemist:
15:00 D. BISENIUS

Description _Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD . R9406-5578 11

.2 REAGENT BLANK |R9407-5678 |12
3 SAMPLE 2291-1-3 R9408-5778 113
4 SAM DUP 2291-1-3 R9408-5878 _14

5 SPIKE OF 2291-1-3 R9408-5978 15
6 FINAL LMCS CHECK STD R9412-5578 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 75C11P/.100 mL NA
SPIKE 75C11P/.100 mL NA

A-6000-881 (03/92)

63

4I



SAMPLE NUMBER:.
SAMPLE DATA:
DIRECT READ PH:

WHC-SD-WM-oP-025
1 Addendum 3 Rev 0

9412.
11.999

DERIUATIUE OUTPUT,

a 1 2 3 4
-t

5

dE/dU

6 7 a S

-' -

<-- EP 2

- <-- EP I

DRV TITRATION:

EQUIUALENCE PH

9.68

5.63

TITRANT UOLUME

0.547

0.781a

COMPUTATION

.8000

0.00e

TITRATION TERMINATED BY PH LIMIT.

SEP 11 1991 18:83 AM

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

BEST AVAILABLE COPY l-4

'4

1I~



SAMPLE NUMBER:
SAMPLE DATA:
DIRECT READ PH:

0 1 2

DRU TITRATION:

1
9408.

11.870

WHC-SD-WM-DP-025
Addendum 3 Rev 0

DERIUATIUE

3 4

OUTPUT,

5

dE/'dU

6 7 8a 9 to

<-- EP 1

(-- EP 2

<-- EP 3

<-- EP 4

EQUIUALENCE PH TITRANT UOLUME COMPUTATION

9.90 0.767 0.000

8.24 1.975 0.0000

6.91 1.165 0.0090

3.87 1.541 8.8000

TITRATION TERMINATED BY LIMIT ON NUMBER OF EQUIUALENCES PERMISSIBLE.

SEP 10 1991 2 PM

<0

M'

m
0'

0

a



WHC-SD-WM-DP-o
2 5

Addendum 3 Rev 0

<-- EP 3

DRU TITRATION:

EQUIVALENCE PH

9.62

7.78

4.53

TITRATION TERMINATED BY PH LIMIT.

SEP 10 1991 8:43 AM

TITRANT UOLUME

0.536

0.659

0.722

COMPUTATION

0.008

0.8008

0.0080

Ga

<-- EP 1

<-- EP 2



WHC-SD-WM-DP-025
. Addendup 3 Rev D
DOCUMENTfAT ION SEP 10 1991 8:16 An

AHALYST: J------- LOCATION:

TITRANT:--2/-S A.. . .

INDICATING ELECTRODE:

REFERENCE ELECTRODE: -

SAMPLE:----- ----- - -------

SETUP PARAMETERS

MODE:
ELECTRODE STOZ:
EQUILIBRATION TIME, SEC:

MODE:
ELECTRODE STDZ:
dE/dU SIGN:
ML LIMIT:
PH LIMIT:
TITRATION RATE:
SENSITIUITY:
DISPENSE, ML:
PLOT GAIN: .
COMPUTATION:
,:TITRANT NORMALITY:
SOLUENT BLANK:
MULTIPLIER:

DIRECT READ PH
PH
15

DRU TITRATION
PH

2.50
3.
1
1
8.
5
CONCENTRATION
6.1900
6.
8.

LAST ELECTRODE STANDARDIZATION: SEP 10 1991 8:10 AM



WHC-SD-WM-DP-025
Addendum 3 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9408 2291-1-3
Analysis: Sample Prep:
DETERMINATION OF HYDROXIDE IONS IN SOLUTION UNDIGESTED

Instrument: Procedure/Rev:
FISHER WA77509 LA-661-102/F-i
Technologist: Date:
M. BIERMAN 09-10-91
Starting Time: Temperature:
NA 25degC
Ending Time: Chemist:
NA S. ISAACSON

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STO R9406-5529 11
2 REAGENT BLANK R9407-5629 12
3 SAMPLE 2291-1-3 R9408-5729 13
4 FINAL LMCS CHECK STD R9412-5529 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 Auiuot Vol. Aliquot Vol. Standard

LMCS CHECK STD 9C1 1AF/.100 mL .100 mL

A-6000-881 (03/92)

59



WHC-SD-WM-DP-025
Addendum 3 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9408 2291-1-3
Analysis: Sample Prep:
AMMONIA UNDIGESTED

Instrument: Procedure/Rev:
AL10665, AL10696 LA-634-102/-0
Technologist: Date:
S. COBB 08-23-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA D. BISENIUS

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5528 .11 -
2 REAGENT BLANK' R9407-5628 12 -
3 SAMPLE 2291-1-3 R9408-5728 13
4 FINAL LMCS CHECK STD R9412-5528 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 Aliguot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 4C1IQL/.250 mL NA

A-6000-881 (03/92)

.. 57

-4

n.



WHC-SD-WM-DP-0 25Addendum 3 Rev 0

COULOMETER ANALYSIS REPORI
TICTOC Rev. 0

Samole: R-9408

tflank = .5424173
% Difference = 10

Date: 09-04-1991

Samile Size =

Min Readinas =
50

7

Time: 10:24:08

Dilution Factor
Max Readinas =

== Reaci no
1

0

2

Anzilvsis
1. 01

2.01

3. 01

4. 0 1

5.01

b. 01

7. 01

Time ==== Coulometer ==== % Difference ==

0.00

31.60

35.30

36.50

37.20

37.50

38.00

0. tY

100. 00

10.48

3.29

1 . 88

J. B(2

I1 -.3

3sB - 5. 80o099

3. .J - 3.800099

)( 1 )i( 50 )

1I )/( 50 ) ( 1.

= .839981 a/

= 5.699984E-02

L Carbon

Molar Carbon

Samole Run

1=

8v: B002e



gC-S04-0g-025
Addendum 3 ev 0

COULOMETER ANALYSIS REPOR-I
TICTDC Rev. 0

Samole: E-9406

iargkc - .5424173
% Difference = 10

2.01

3.01

5.01

6.01

7.01

Date: 09-04-1991

Samule Size = 50
Min Recadinas = 7

Ti me ==== Coul oflet er-
t). .0

104.90

119.70

124.2t)

125.30

125.90

126.40

Time: 09:51:44

Dilution Factor
Max Readinas =

7.A
*2

= Di i f uretice
0. 0k,

12.3.6

.3.62

o.)8

0.48

0.40

126.4 3. 800099

126.4 - 3.800099

) ( 1 )/( 50 ) - 2.451998

1 )/ 50 ) (12) = .2-043332

u/L CAr bon

MUlr Carbun

Samo e R n

=Readino
1



wvHC-SD-WM-DP-025
Addendum 3 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9408 2291-1-3
Analysis: Sample Prep:
TOTAL INORGANIC CARBON UNDIGESTED

Instrument: Procedure/Rev:
WB39927 LA-622-102/B-0
Technologist: Date:
E. COLVIN 09-04-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA D. BISENIUS

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5527 11
2 REAGENT BLANK R9407-5627 12
3 SAMPLE 2291-1-3 R9408-5727 13
4 FINAL LMCS CHECK STD R9412-5527 14
5 15
6 167 17
8118
9 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

LMCS CHECK STD 69C1 1 K/.050 mL NA

A-6000-881 (03/92)

51



YHC-SO-WM-DP- 2 5

Addendum 3 Rev 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. (

Sample: R-9408+SP

Blank = .670791
% Difference = 10

Date: 06-27-1991 Time: 09:38:59

Sample Size = 200 Dilution Factor =
Min Readings = 7 Max Readings = 7

2.5

== Reading
I

Analysis
1.01

2 2.01

3.01

4.01

5.01

6.01

7.01

Time ==== Coulometer === 7 Difference
0.00 0.00

72.80

120.50

137.30

143.90

146.70

148.40

100.00

39. 59

12.24

4.59

1.91

1.15

148.4 - 4.699959 ) 2.5 )/( 200 )

148.4 - 4.699959 H 2.5 )/( 200 )(12)

= 1.796251

= .1496875

g/L Carbon

Molar Carbon

Sample Run By: 80026



WHC-SD-WM-DP-0 2 5

Addendum 3 Rev 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: R-9408

Blank = .670791
% Difference = 10

Date: 06-27-1991 Time: 09:19:57

Sample Size = 200 Dilution Factor =
Min Readings = 7 Max Readings = 7

11

== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1

2

1.01

2.01

3.01

4.01

5.01

6.01

7.01

4

5

6

7

0.00

5.80

8.40

9.80

11.00

11.60

12.20

0. 00

100.00

30.95

14.29

10.91

5.17

4.92

12.2 - 4.699467 )( 11 )/( 200 )

12.2 - 4.699467 )( 11 )/( 200 )(12)

= .4125293 g/L Carbon

= 3.437744E-02 Molar Carbon

Sample Run By: 80028

1 .



WHC-SD-WM-ap-025
Addendum 3 Rev 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: R-9406

Blank = .670791
% Difference = 10

Date: 06-27-1991 Time: 09:01:20

Sample Size = 200 Dilution Factor =
Min Readings = 7 Max Readings = 7

11

== Reading ==== Analysis Time ====
1

2

1.01

2.01

3.01

4.01

5.01

6.01

7.01

Coulometer
0.00

39.20

51.80

55.70

57.80

59.20

60.20

== 7. Difference
0.00

100.00

24.32

7.00

3.63

1.66

60.2 - 4.7 ) 11 )/( 200 )

60.2 - 4.7 )( 11 )/( 200 )(12)

= 3.0525 g/L Carbon

.254375 Molar Carbon

Sample Run By: 80028

Ar



WHC-SO-WM-DPZ025
Addendum 3 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9408 2291-1-3
Analysis: Sample Prep:
TOTAL ORGANIC CARBON UNDIGESTED

Instrument: Procedure/Rev:
MODEL 5011-WC1 6130 LA-344-105/A-3
Technologist: Date:
E. COLVIN 06-27-91
Starting Time: Temperature:
08:00 NA
Ending Time: Chemist:
14:00 D. BISENIUS

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5526 11
2 REAGENT BLANK R9407-5626 12
3 SAMPLE 2291-1-3 R9408-5726 13
4 SAM DUP 2291-1-3 R9408-5826 14
5 SPIKE OF 2291-1-3 R9408-5926 15
6 FINAL LMCS CHECK STD. 9412-5526 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 70C1 1H/.200 mL NA
SPIKE 80C1 1 E.200 mL NA

A-6000-881 (03/92)

43

A

In



XIF I GURAT ION

WHC-SD-WM-DP-025
Addendum 3 Rev 0

AOV-91

E INDIUM
DSC SIGN ICTA
TAU LAG
TAU SIGNAL
E DIMIN. FACT
S
TAU LAG 2
TAU SIGNAL 2
E DIMIN. F. 2
S 2

MAX. TEMP.
MIN. TEMP.
A PT100

- PTIOO
C PT100
hEAT P
HEAT I
aEAT D

FOOL 1
COOL 2
,G00L 3
41

C

A?
£2
T2
A.s
B3
V3

0:14

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

.A' i Y44*V\

MscA tt

600.
-50.

.21610
.74150

-. 10116
3000
250
30
0
0
0
10773
58.121
.14689

-100
8940
17.884

-. 072
363
9360.3

-15.043
'.01538

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

BEST AVAILABLE COPY

-- 4L.

3 ,ea (?M
,%e t o f S2lc

. 14eqk



WHC-SD-WM-DP-025
Addendum 3 Rev 0

END SCREEN OC 497.8

TEMPERATURE OC

100. 0-

300.0-

~''400 - 0 -

HEAT FLOW
EXOTHERNAL-->

~1

WARNING 1
AH EXO NJ 12318
AH J/6 1264.6
PEAK TEMP. OC 155.4

******** METTLER TA4000 SYSTEM *tttS$*t*

ti-i1

41

50. 000 mW



WHC-SO-WM-DP-025
Addendum 3 Rev 0

END SCREEN OC 498.0

TEMPERATURE OC

100.0--

1 -
20 . l I

400. C-

HEAT FLOW
EXOTHERMAL-->

50.00O mW

---.

WARNING
tH EXO .J
AN 3/6
PEAK TEMP. 0C

1
31489
3367.4

135.6

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

a---

odv'19'-

I



WHC-SD-W-DP-025
Addendum 3 Rev 0

END SCREEN C 498.0

TEMPERATURE 0 C

100 .0-

HEAT FLOW
EXOTHERMAL-->

50.000 mW

300.0--

400. 0-

0%

WARNING
AH EXO .J
AH J/6
PEAK TEMP. OC

--.

1
11005
1080.3
155.5

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

5a-5t.35

I I



WHC-SD-WM-DP-025
Addendum 3 Rev 0

END SCREEN 0 C 498.0

TEMPERATURE OC

100.0-

-r-

200.0-

300 . -

- 300.0-

HEAT FLOW
EXOTHERMAL-->

.50000 mW

.4

1

.4*1
1
.1

j I

AH EXO NJ 827.11
AH J/6 82.711
PEAK TEMP. OC 304.0

******** METTLER TA4000 SYSTEM 2222282*2

9qis3

Ii



WHC-SD-WM-DP-025
Addendum 3 Rev 0

END SCREEN OC 498.0

TEMPERATURE OC

100 . 0 --

200. 0 -

300.0-

400.0 -

HEAT FLOW
EXOTHERMAL-->

50.000 mW

AH EXO NJ
AH J/6
PEAK TEMP. OC

49998
5156.6

139.9

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

Xsn

A

A

-



WHC-SD-WM-DP-025
Addendum 3 Rev 0

DIFFERENTIAL THERMAL ANALYSIS - UNDIGESTED SAJIPLE

R 9408.-571 102AW 6-14-91 1247 26

DSC LA-514-113 EXOTHERMS WiDEC 0

. iA. .2291-1-3

0- - -

A 9412.- 31 .12A 6-14-91 13a 2 26

D5C -LA-514-113 EXOTNERM* WIDE0 0

-..-.. . . ft..

7 /O*STD

a.... T 0c.n..
Is--

- ~0 0

A 942.'~l 02n 614911.2 2

-. ~I - - -

.1

L

'4

R 906.-551 102AW 6-14-91 12.3S 26

DSC L -514-113 EXOTHfRMS &MLDEO 0

? &STD

ft. Sf l.."

R 9407.-561 ,102AW - 6-14-91 12.42 26

DSC LA-514-113 EXOTERMS WSDEO 0
an.. C- .Cs

? EGW.

REAGENT BLANK

. ..

-l ,.

IF

-',

R 940.-581 102AW 6-14-91 12.47 26

DSC LA-514-113 EXOTICERS W1DEO 0

S2291- -

DIPLICATE SAnPLE

T.h. <ekw

.e |... y-

U t'

I . 0 . -
A

29



WHC-SD-WM-DP-025
Addendum 3 Rev 0

SPECIFIC GRAVITY ANALYSIS - UNDIGESTED SAMPLE

IL.A-10-112 RFCOWVRY IWJiLn

,Ioo.82± it

RERUN
STbfD 1 5L& REC &T

ETC VAL "sI1 SC qu

.- 03nq

o-
509ie- -S5-06

.

rr'

27

I
Ii

-) I,



WHC-SD-WM-DP-025
Addendum 3 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9408 2291-1-3
Analysis: Sample Prep:
SPECIFIC GRAVITY UNDIGESTED

Instrument: Procedure/Rev:
WA96787 LA-510-112/C-2
Technologist: Date:
T. LEE 08-12-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA R. K. FULLER

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5506 11
2 REAGENT BLANK R9407-5606 12
3 SAMPLE 2291-1-3 R9408-5706 13
4 FINAL LMCS CHECK STD R9412-5506 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 CHECKSTD 15C11-B/.10032mL NA

SAMPLES RERUN.

A-6000-881 (03/92)

25



* WHC-SD-WM-DP-025
Addendum 3 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9408 2291-1-3
Analysis: Sample Prep:
VISUAL CHECK AND OVER-THE-TOP READING UNDIGESTED

Instrument: Procedure/Rev:
N/A LA-519-151/D-1
Technologist: Date:
M. BIERMAN 06-14-91
Starting Time: Temperature:
13:30 25degC
Ending Time: Chemist:
15:00 N/A

Description Lab ID Description Lab ID
I SAMPLE 1-3 R9408-5000 11
2 SAMPLE 2-3 R9409-5000 12
3 SAMPLE 3-3 R9410-5000 13
4 SAMPLE4-3 R9411-5000 14
5| 15
6. 16

8| 1
91 1

10| 2

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

NAType and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

8N/A _ _ _ _ _ _ _ __ _ _ _ _ _ _ 8 __ _ _ _ _ _ _ _ _ _ _

9 _ _ _ __ _ _ _ __ _ _ __ _ _ _ 1 _ _ __ _ _ _ __ _ _ __|_ _ _ _

A- 6000-881 (03/92)

23



9 3 I 2 i .~ ~) , ' C-.
-. .- , ~1 *j *~ <

UNDIGESTED SAMPLE RESULTS

Blank Sample
Duplicate

Sample
Spike of
Sample

Check
Standard

Lab ID: R9409 R9409 R9410 R9410 R9410 R9411

Lab ID: A9410-5778 R9410-5978
Cyanide (06-27-91) 100 % <0.50E+O ppM 121E+0 pm NA 100.8 % 97.9 %
Lab ID: R9406 940 10 R9410 R9410 R9412 3fl

Lab ID: R9410-5711
Differential Thermal (09-15-91) 100 % No Exotherm No Exotherm NA NA .. 100 %
Ion Chromatographic

;a
Lab ID: R9410-5771 CD

Fluoride (05-18-92) 96.4 % 1.11E+2 ppM 4.09E+3 ppm NA NA 95.5 % ro
Lab ID: A9410-5772 I >

Chlodde (05-18-92) 95.7 % 1.11E+2 ppm 5.822+2 ppm NA NA 94.8 %
Lab ID: R9410-5775

Sulfate (09-25-91) 98.8 % <1.00E+0 Ppm 2.552+3 ppM NA NA 96.3 %
Lab ID: R9410-5774

Phosphate (09-23-91) 103.7 % <1.002+0 ppM 1.74E+2 Pp!m NA NA 101.5 %
Lab ID: A9410-5773

Nitrate (09-25-91) 95.7 % <1.00E+0 ppM 1.41E+4 ppm NA NA 95.9 %
Lab ID: R9410-5776

Nitrite (09-25-91) 100.961% <1.00E+0 ppm 2.54E+3 ppm NA NA 99.4 %
Lab ID: 1 1R9410-5728 ~ R9410-5828
Ammonia (08-23-91) 96.8 % <1.79E+1 ppm 5.72E+1 O 6.80E+ m NA . 95.% %
Lab ID: R9410-5729 R9410-5829
Determination of
Hydroxide Ions (09-10-91) 99.7 % 8.64E+0 PPM 2.99E+3 ppM 3.09E+3 ppm NA 99.71%
Lab ID: R9410-5727 R9410-5127
Total Inorganic Carbon 09-04-91) 102.2 % 3.80E2+0 ug I.07E+0 g/L 1.07E+ g/L NA 102.81%
Lab ID: R9410-5726
Total Organic Carbon (06-27-91) 101.8% 4.70E+0 ig 5.17E-1 o/L NA NA 101.91%
Lab ID: R9410-5706 R 19410-5806
Specific Gravity (08-12-91 99.2 % O.OE-I 1.027 1.027 NA 98.8 %

pH-NOT RUNII -

-A -

Tank:
Core:

Segment:
Customer ID:

102AW
NA

R9410
2291-3-3

Check
Standard

.t



UNDIGESTED SAMPLE RESULTS
Tank:
Core:

QasaomerD:

102AW
NA

R9408
2291-1-3

Check
standard Blank Samft

DuJ::f
arple

uU: K04Ms HM I H$W HasMO HUmi

qudg: a-420-91) H140-55% 0.0+HUB-5975 H94011-517U 1

Cyakle{0620-1) 00. % 0.5E+ -ppM 1.27E+O p 1.17E+O p 93.761% 99.1%
Lab U-H40-/1 9:8b1
Diferentild Themd (09-15-91) 100% No Exohrm No Exolheun r jNo Exoherm NA 1001%
Ion uiromatograpgic

Lab D: R9406-5771
(05-18-92) 96.4 % <1.11E+2 p 4.28E+3 ppm NA NA 95.5 %

La -940-

Chloride {05-18-92 95.7 % <1.11E+2 pmn 6.23E+2 ppm NA NA 94.8 %
Lb D: R9405-577[ R9408-5875

Su~de (09-25-_) 96.8 % <.002+0 p 226E+3 _< 2E12E+3 ppr NA 96.3 %

p (0923-1103.7 % <1.00E+0 1.79E+2 pm 1.77+2 p NA 101.5 %

(09-25-91) 95.7 % <1.00E+0 pm IE+4 p 1.41E+4 pp_ NA 95.9 %
Laid]:R940U-5575

Nirt 0-591100.96 % <1.002+0 wn ' 2.SSE+3 ~Dw 2SIE+3 wn NA = 99.4%

Ammoia "8-23-91) 96.8 % <1.79E+1 ppm 1.38E+2 pm NA NA 95.3 %
Lao ju: 4U-r
Delsm'nialion of
HL+oxk Ions P9-10-91) 99.71% 8.64E+O ppm 3.01E+3 pm NA NA 99.7 %

Totl nrai Carbon W9-04-91) 102.2 % 3.8OE+ uq 6.84E-1 all. NA NA 12 %
LaoU mUJE m -br2m HSU-bsa 1U-
Totlgnc Carbon M6-27-91) 101.8 %__ 47E0 u 4.12E-1 g/L. 4. 2-1 qA117.3 % 101.9 %

Spgc Gravit M0-12-91) 99.2%- 9.90E- 1.024 NA NA 98.8 %

pHi - NOT RUIN

I-A
CD

A.

Check
Standard



WHC-SD-WM-DP-025
Addendum 3 Rev 0

SUMMARY DATA REPORT

Project: 242-A EVAPORATOR FEED CHARACTERIZATION
Tank: 102AW
Customer ID: 2291 -4-3

Undigested Sample Results

Specific Gravity

Differential Thermal

Total Organic Carbon

Total Inorganic Carbon

Ammonia

Cyanide

Ion Chromatographic

Chloride
Fluoride
Nitrate
Nitrite
Phosphate

N

Sample
R9411

1.026

o Exotherm

4.24E-1

7.58E--1

1.41E+2

1.38E+O

4.81 E+2
3.90E+3
1.46E+4
2.58E+3
1.67E+2

g/L

g/L

ppm

ppm

ppm
ppm
ppm
ppm
ppm

Sample Duplicate
NA

NA

NA

NA

NA

NA

NA

NA
NA
NA
NA
NA

Note: pH analysis not run.

17



WHC-SD-WM-DP-025
Addendum 3 Rev 0

SUMMARY DATA REPORT

Project: 242-A EVAPORATOR FEED CHARACTERIZATION
Tank: 102AW
Customer ID: 2291-2-3

Undigested Sample Results

Sample
R9409

Specific Gravity

Differential Thermal

Total Organic Carbon

Total Inorganic Carbon

Ammonia

1.024

No Exotherm

6.16E-1

8.56E-1

1.27E+2

Sample Duplicate
R9409

NA

NA

NA

NA

NA

g/L

g/L

ppm

Determination of
Hydroxide Ion

Cyanide

Ion Chromatographic

Chloride
Fluoride
Nitrate
Nitrite
Phosphate
Sulfate

Note: pH analysis not run.

2.62E+3

1.31E+0

ppm

ppm

NA

1.33E+O ppm

1.75E+2
3.87E+3
1.44E+4
2.64E+3
1.79E+2
2.62E+3

ppm
ppm
ppm
ppm
ppm
ppm

NA
NA
NA
NA
NA
NA

IS



WHC-SD-WM-DP-025
Addendum 3 Rev 0

SAMPLE DATA SUMMARY

1s



WHC-SD-WM-DP-025

SAM~f.EddtitIZ-IN LIST
SAMPLE NUMBER MATRIX

AGREEMENT
SWVIC ID SAMPLE LABEL PNL ID OF

NUMBER NUMBEn NUMBER INFORMATION7

rdA Rc Vq
MA- 140- -A

-B-sV-PIN--J

Page 2 of 2

14

cv

*
12. 1.9



WHC-SD-WM-DP-025
bW-1t(lO{ 4aAddendum 3 Rev 0

i0 J q LABORATORYIDW

Simple Site or siampling ID)
LA937.

0

Time Sampled

L e ampie
Date Received at 222-S

"~, k If( 1
Uelivered by (Signature) RPT Release (SignatureV

Cuitodian (Signature) Dlate yI%
Commplete

.6-'

Time Received at 222-S

Disposal Da

I.
/i /i.2 #

Payroll No. lech/Receiver (Signature) Date Entry Code mments

L/Q A-* r

BEST AVAIL BLE OPY

*D-&0O.J.17 (104)

12.17 UUU-5,7

.. . . I.

'I
Dose Rate

Te

-a

I I



WVIC ID
NUMBER

r SAMPLE NUMBER MATRIX

WHLf-bU- 'M-u-uz

SAMPLE LiEdu 3 Rev NL ID
NUMBER NUMBEnt

A a- V

}/)A--

Page 2 of 2

14

12. 15

AGREEMENT
OF

INFORMATION?



WHC-SD-WM-DP-025
Addendum 3 Rev 0

LABORATORY ID It Sampled-
lime SampIed

Sample Site or Samplng oU QPqgo O~te Received at 222-S Time Received at 222-'

Delivered by (Sgnature) teleae (Signaturc Dose Rate

Custodian (Signature) te A y, Disposal Date

Payroll No. TectvReceiver (Signature) Date tntry Coce Comei.ntt

I2

'40

I;

*1~~

:1.>

21~
I.

0{

I;

.. UOUUG 1

g3%AqVe3 2qq 01/2

___ BEST AVAILABLE COPY

II

12, 13



WIG..wm-nP-025
Addendum Rev 0

SAMPLE CHECI(-IN LIST
SAMPLE NUMBER MATRIX

AGREEMENT
- WHC ID SAMPLE LABEL PNL ID - or

NUMBER NUMBER NUMBEf INFOfMATiON7

-n A A (bj 1p-J-

I________________________________________ ______________________________________

Pse 2 of 2

14

12.11



.,ANK FARM PLANT:OPERATING PROCEDURE
WHC-SD-WM-DP-025
Addendum 3 Rev 0

CHAIN OF CUSTODY
cowany cnt. C, e Pitkoff l*eph o-?4ne

a iof ..ding Q..< N/A .isite Proper ty No N/A

Mthodof pen Sample Truck

Shipped tO2

SAMPLING INFORMATION

s....:'........./..
saIe 2 -Ak) I pAW4. Lbl2-Au.J IL1 , AA

ice chest or Saot/ F scG94" N/AP1q Mo. Page No.

SAMPLE IDENTIFICATION

Sampe Ueber Sampe Schdute NMAter

2A1 IA 29 FSS-T-630-00001. FO-A. RoutIne 2

CHAIN OF POSSESSION
so 1 1Z by: tecole"dfz gDttoA ::1:

el CI 5shad byl Date/Tim :6 71 /-
k~ Iiushad by: Dates/Tim:6/ 7/ /T

act inquIshed by: Received by:. Date/Tlm:

1 T 080-030 - ^ C-1 15 ,

- 12.9

N

- %

0%



Date/Time Received

Project/Client IrO/-A74 -

Cooler ID (if noted on outside

WHC- rW-P85
Addendum 3 Rev 0

Client Name

2..L9 Batch or Case 1 @I-4

of cooler) e§ &e / e

1. Condition of shipping container?

2. Custody Seals on cooler Intact? Yes

3. Custody Seals dated and signed? Yes i
4. Chain of Custody record is taped an inside

S. Vermiculite/packing material is: Wet 1 1

6. Each sample is in a plastic bag? Yes [ ]

7. Number of sample containers in cooler:

0. Samples have: - clips (in cans)

.. custody seals

. hazard labels

No t I

No [1

of cooler lid? Yes [ No

Dry[] A

No[] AA

_ tape

-2-e appropriate sample
labels

9. SamplEs are: in good condition leaking %

broken have air bubbles

other

10. Samples received at A- CC. Coolant type

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

Chain of Custody U(s) . -

Request for Analysis ____'

Airbill I )/- CarrierIA/7 ///Ar(

12. Have any anomalies been identified above? Yes E I No 1)4

13. Memos hive been Initiated for all anomalies identified above? Yes I ]

Printed Name/Signature c// rp A /.1Ute/Time & /
PORIo214 

/

13BEST AVAILABLE COPY

6 //t)/6



-T K>TANKtFARMI PLANTOPERATING PRLt-.urL
WHC-SD-WM-DP-0 25
Addendum 3 Rev 0

CHAIN OF CUSTODY
Co.pany contact C.TCphaw ' ' t.

%8ii o din N/A c.0i6e Property No. N/A

nthcd@i sls.tnt. Sample Truck

shipped to 222-S

SAMPLING INFORMATION

S a~Ie at4. tl -A k) -i *./.3

S..ple Locorlonft 2-i- We n s 1-,1, t0 -1.-A u.. r; g- :. 0
*enarks - A/

Ice Chest or Samqptq lZge /: ?d .I> - u2/me.A

SAMPLE IDENTIFICATION

Sample Number SampLe SchedeLe Number

2AbJC229/. P FSS-T-630-00001. FV-A. Routine 2

CHAIN OF POSSESSION

ag d by:a Ie 1celedf by% offCe.iTI t
unti ;;11/7 0 c

Reinquished by: sc ~ella

et In7 1shed by: Iceted by: Dat/iaw:

" - -i -gQ?

\ o u n e n t MC e v e d a g e
TO00 3 .C 1 1

12.5

fl- flh...~:.. .r - . a.e -.. .....-..... - --. - - -- -- --

-n



-A, s A..C.stC..A.4
WHC-SD-WM-DP-025I Addpndum 3 Rev 0

Date/Time Received 6-7-4/ 0O A Client Name C-. - ,r7c'.V

oZ-AaJ
Project/Client I 2Y/-41U- rt-rJA Batch or Case I /ZIS2.a #t 22-

noi-er ID (if noted on outside of cooler) 3-

1. Condition of shipping container? 1=rr-

2. Custody Seals on- or intact? Yes L No [ ]?nn..

3. Custody Seals dated and signed? Yes L I No t I :e-rnt..

4. Chain of Custody record is taped-on inside- of -Couier ld, Yes [I No E 3

5. Vermiculite/packing material is: Wet [ Dry LI A/Pr

6. Each sample is in a plastic bag? Yes [E Not] 64A

7. Number of sample containers in cooler:

0. Samples have: h clips (in cans) /Nt tape

-da- custody seals appropriate sample
labels

hazard labels

9. Samplds- are: in good condition .4ID2. leaking

,L# broken lz have air bubbles

other

10. Samples received at Ah *C. Coolant type XA

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

Chain of Custody I(s) LZ .y /

Request for Analysis 5(r) /.:

Airbill I WO-@ Carrier Z;-JZ .

12. Have any'anomalies been identified above? Yes L ] No [r

13. Memos hive been initiated for all anomalies identified above? Yes W4

'Do 7~ A-
Printed Name/Signature gnA/,e >.. Date/Time &-7-9/

13

- 12.3



Wfll 3LJ-wIrL~r , 2

SAMPLEl (C-IN LIST
SAMPLE NUMBER MATRIX

AGREEMENT
WHC ID SAMPLE LABEL PNL ID OF
NUMBER NUMBER NUMBER INFORMATION?

, a k_ _ _ _ _ ______It

Pe. 2 of 2

14
12.1



9' V0/, 1qog q/
WHC-SO-WM-OP-025
Addendum 3 Rev 0

LABORATORYID IDate Sampled ' ime Sampled

Ii I amitjyng fl§ Date ReCeived at 222-5 Time Received at 222-S

) --A . ) I I_ cn S

Delivered by (S gnature RPT Release (Signature) Dose Rate
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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

a 0.09 ppm.

- 0.04 ppm.

- 0.24 ppm.

a 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 a 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

0'

8.1
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Procedure: LA-5O5-151 (Nominal Detection Limits)

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

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

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
0.015
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
Thorium
Titanium
Uranium
Zinc

- 7-1b

a'

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



'-4

WHC-SD-WM-DP-02 5

Addendum 3 Rev 0

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 Cas 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0.010g/mL.
Typical sample dilution for the acid Digestion was 0.010g/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.
0.0109/mt.

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
Typical sample dilution for the Water Digestion was
Typical sample dilution for the acid Digestion was

0.0025g/mL.
0.010g/mL.
0.010g/mL.

-7.1
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TABLE 7

ESTIMATED COSTS

CHARACTERIZATION OF WASTE STREAMS DICHSRGED TO DOUBLE SHELL TANKS

Analysis for processing parameters $500/sample

Analysis for hazwaste designation $5000/sample

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

16500-90-090
Attachment 7

Page 1 of

$10000/sample'

$5000/sample

$2500/sample

$5000/sample

$4000/sample

$4000/sample

$2000/sample

j*%.

C t 
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TABLE 6
VALIDATION CRITERIA - GENERIC DATA QUALITY OBJECTIVES

1. REQUESTED VERSUS REPORTED ANALYSES

All requested analyses shall be reported of accounted for.

2. HOLDING TIMES

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

3. SURROGATE RECOVERY

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

4. MATRIX SPIKE/MATRIX SPIKE DUPLICATE

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

5. DUPLICATE ANALYSIS

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

6. ANALYTICAL BLANKS

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

7. INITIAL AND CONTINUING CALIBRATION

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

8. GC/MS TUNE

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

9. INTERNAL STANDARDS

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

G,19
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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.
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TABLE 3 (cant)

16500-90- 090
Attachment 3

Page 3 of 4

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

OuantLrAiatonALLCoLts

SemtvlatAtes .

Phenol
bis(2-Chloroethyl) ether
2-ChLorophenoL
1.3-DLchlorobenzene
1.4-DLchlorobonzene

39. 1.2-Dtchlorobenzene
40. 2-MechylphenoL
41. 2.2'-oxybis

S(1-Chlsropropane)o
42. 4-Hechylphenol
43. N-NLtroso-dL-n-

dipropylasine

44. Hexachloroethane
45. NLrrobenhene
46. Isophorone
47. 2-Nitrophenol
48. 2.4-DLaochylphenol

49. bis(2-Chloroathoxy)
methane

50 2.4-Dichlorophenol
51. 1.2,4-TrLchlorobenzene
52. Naphthalene
53. 4-Chloroanillne

Hexachlorobutadtene
4-Chloro-3-mechylphenol
2-Mechylnaphchalene
Hexachlorocyclopencadiene
2.4.6-Trichiorophenol

2.4.5-Trichlorophenol
2-ChloronephchaLene'
2-NLcrsanILLne
Dtimechylphthalace
Acenaphthylene

2.6-Dtnitrotolusne
3-NLtroanilLne
Acenaphthenu
2.4-DinLtrophenol
4-Nitrophenot

34.
35.
36.
37.
38.

Low
!l.qc jiLL
ip/I- u IVv

10
10
10
10
10

10
10

10
10

330
330
330
330
330

Med.

S.LLL

10000
10000
10000
10000
10000

On
Column
__.ne)

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

330 10000 (20)
330 10000 (20)

330 10000 (20)
330 10000 (20)

10 330 10000

CAS Nunber

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

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
91-5-7
88-74-4

13L-11-3
208-96-8

606-20.2
99-09-2
83-32*-9
51-28-5

100-02-7

10000
10000
10000
10000
10000

10000
10000
10000
10000
10000

10000
10000
10000
10000
10000

50000
10000
50000
10000
10000

10000
50000
10000
50000
50000

(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)

o Previously known by the name bis(2-Chloraisopropyl) echer

C.'

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

54.
55.
56.
57.
58.

59.
60.
61.
62.
63.

64.
65.
66.
67.
68.

Ge r.is
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TABLE 3
TARCET COMFOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

Pestle Lde-sArotlors

Ounntaritton Ltmtrs*
WAuer 5.U0 On Column
-mr. urJK iPA1

98.
99.

too.
10L.
102.

103.
104.
105.
106.
107.

aLpha-BHC
beca-IHC
delta.BHC
gamma-fiC (Lindane)
Hepcachloc

Aldrin
itepcachlor epoxide
Endosulfan I
OLeldrin
4.4'-DDE

108. Endrin
109. Endosulfan 11
ILO. 4.4'-DOD
Lt. Endosulfan sulfate
112. 4,4'-DDT

113. Hechoxychlor
114- Endrin kacone
115. Endrin aldehyde
116. aLpha-Chlordan.
117. &amea-Chlordane

118. Toxaphene
119. Aroctor-1016
120. Aroclor-1221
12L. Aroclor-1232
122. Aroclor-1242

123. Aroclor-1240
124. Aroclor-1254
125. Aroclor-1260

CA2 Number

319-94-6
319-85-7
319-86-fl
58-£9-9
76-44-

309-00-2
1024-57.3

959-99-
60-57-1
72-55-9

72-20-8
33213-65-9

72-54-8
1031-07-a

50-29-3

72-43-5
53494-70-5
7421-36-3
5103-71.9
5103-74-2

8001-35-2
126714-11-2
11104-20-2
11141-16-5
53469-21-9

12672-29-6
11097-69-L
11096-82-5

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

There Lis no differentiation between the preparation of low and medium soil
samples in this mechod for the analysis of Pescicides/Aroclors.

C-

cola

0.05
0.05
0.05
0.05
0.05

0.05
0.05
0.05
0. tO
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

1.7
1.7
1.7
1.7
1.7

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

5
5
5
S
5

S
5

10
10

10
10
1.0
1010

50
10
10
5

500

100
200
100

100
100
100
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TABLE 1
RECOMMENDED ANALYSIS MINIMUM QUANTITATION LEVELS

for TANK FARM WASTE ANALYSES

High Sal Low Salt
Liquid or Liguid
Solid/Slurry

Analyte High Salt Low Salt
Liquid or Liouid
Solid/Slurry

Analyzed by Inductively Coupled Plasma Spectroscopy (ICP)

Al
Ba
a
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
81
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

Hg

Anion Analysis by DIONEX

Cl
NO

2
So4

Specific Analysis

50
0.01
1
0.002

TOC(carbon) 5000
NH4 5000
TOX(chlorine) 100
DSC *

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.
Specific quantitation limits are not required for this screening _

6.11

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

As
Se

0'

5
5

0.05
0.05

F
NO 3
P04

3

6000
20000
10000

0.03

10
10
10

C0 3CN
U
OH

4000
20000
10000

5000
0.1
100
0.2

5
10
10

50
50
10
*
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T. 0. Blankenship 16500-90-090
Page 3
November 26, 1990

Samples having greater than normal Puz'a (e.g., associated with previous
irradiated thorium processing) aftivity will be detectable using the current
procedures. In these cases, Pu a 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
requirebthe installation of specialized gas sampling equipment.

General-Comments:

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

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

Estimated cost information for the requested analyses is shown in Table 7.
These costs are based on analysis of organic components at PNL. When organic
capability is available at 222-S Laboratory, costs will be reduced slightly.
Addition of semivolatile organic analysis to the lists would increase costs
$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.

6 0 9



WHC-SD-WM-DP-025
Addendum 3 Rev 0 nr

Westinghouse Interna
Hanford Company Memo

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. 0. Blankenship R1-62

cc: J. 0. Origgsy9A T6-14
J. A. Eacker RI-51
0. L. Halgren RI-51
J. H. Kessner3 T6-08
E. J. Kosiancic 50-61
C. R. Stroup T6-07
RLW File/LB

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

The referenced Internal Memo requests.information regarding laboratory.
analytical capacity for a variety of analytes to support Tank Farm and
Evaporator operations. Specific comments and suggestions for each have been
prepared along with information on suggested minimum quantitation limits
(MQLs) for the needed analyses and recommended reporting formats. With the
exception of NbO, all requested analyses are currently performed on-site.
Laboratory capacity exists to support these programs if sufficient
prescheduling of activities is done to coordinate with times of high sample
throughput in the laboratory (e.g., single shell tank sampling).

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

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

........... ..........- Paf... Wa "a Io~fnfl.I "4 T..q
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Radiochemical Analysis

Customer Sample# Lab I.D.#

2291-1-4 R9415
2291-2-4 R9416
2291-3-4 R9417
2291-4-4 R9418

Radiochemical analysis was run on the above samples. Insufficient sample was
found for the analysis of americium 241 for all of these samples. The
americium 241 was analyzed on the riser sample submitted later during this
work effort (see results for samples 2AW-8D-1 (R332) and 2AW-BD-2 (R333)).
Duplicates were run on sample 2291-1-4 (R9415) and selected radionuclides were
run in duplicate for samples 2291-2-4 (R416) and 2291-3-4 (R9417). The
samplers, in an attempt to get the smallest sample possible, failed to get
enough sample to perform all radiochemical analyses. Check standards results
for cesium 137 on 2291-1-4 (R9415) were 101.1 and 102.5%. The RPD for the
duplicates were within the limits. The spike recovery values for cesium 137
was 105.7%, Total Beta was 97.1% and Total Alpha was 94.8%. These values
imply good precision and accuracy of the method.

Metals Analysis

Customer Sample # Lab I.D. #
2291-1-1 R9394
2291-2-1 R9395
2291-3-1 R9396
2291-4-1 R3997

Inductively Coupled Plasma (ICP) was used to analyze for eleven metals in the
above samples. Sample 2291-1-1 (R9394) was run in duplicate. The RPD for
magnesium was 143%. The check standards were 110 and 111% respectively. This
could imply matrix interference or contamination problems. The RPD for iron
was 122% with check standard results at 150 and 162%. The high bias of the
check standards imply contamination or spectral problems. Also, aluminum and
sodium produced data showing extremely high check standard results, before and
after sample analysis. These high values appear for all samples within this
batch and imply contamination problems.

Check Standard Check Standard
#1 #2

aluminum 141.2% 139.8%
sodium 194.4% 196.5%

Riser #22A Radiochemical Analysis

Customer I.D. # Lab I.D.#

2AW-BD-1 (R332) R1626
2AW-BD-2 (R333) R1627

2 OF 3 605
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Analvte 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
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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 ASTM
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
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 71 to 125% and the Relative Percent Difference
(RPD) must not exceed L-2,%.

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.

' 9 f t2

J. H. Tillman, Manager
Inorganic Chemistry PAL

2 of 2
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Arsenic
Selenium
Mercury

As
Se
Hg
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