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FINAL CHARACTERIZATION AND SAFETY SCREEN REPORT OF DOUBLE
SHELL TANK 241-AP-105 FOR 242-A EVAPORATOR CAMPAIGN 97-1

CASE NARRATIVE

INTRODUCTION

SOURCE DOCUMENTATION

Evaporator candidate feed from tank 241-AP-105 (hereafter referred to as AP-
105) was characterized for physical, inorganic, organic and radiochemical
parameters by the 222-S Laboratory as directed by the Tank Sample and Analysis
PIan (TSAP), References 1 through 4, and Engineering Change Notice, number
635332, Reference 5.

This data package satisfies the requirement for a format IV, final report as
described in Reference 1. This data package is also a follow-up to the 45-Day
safety screen results for tank AP-105, Reference 8, which was issued on
November 5, 1996, and is attached as Section II to this report. Preliminary
data in the form of summary analytical tables were provided to the project in
advance of this final report to enable early estimation of evaporator
operational parameters, using the Predict model ing program.

Analyses were performed at the 222-S Laboratory as defined and specified in
the TSAP and the Laboratory’s Quality Assurance P1an, References 6 and 7. Any
deviations from the instructions documented in the TSAP are discussed in this
narrative and are supported with additional documentation.

SAMPLING

The TSAP, section 2, provided sampling information for waste samples CO1lected
from tank AP-105. The “bottle-on-a-string” method was used to collect 1iquid
grab samples from the tank. Each glass sample bottle was amber, preclcaned,
and contained approximately 100 mill iliters. Each bottle was closed with a
teflon seal cap (or teflon septum for volatile organic analysis samples).

Field blank samples were prepared by placing deionized water into sampling
bottles, lowering the unclosed bottles into the riser for a period of time,
retrieving them from the riser, and then closing the bottles with the same
types of caps used for the tank samples.

None of the samples were preserved by acidification. Upon receipt, the sample
bottles destined for organic analyses were placed in a refrigerator. No
attempt was made during sampling to assure the complete filling of the bottles
so as to exclude all headspace. These actions were consistent with safety
procedures, which attempt to 1imit personnel exposure to hazardous ionizing
radiation.

2
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Chain-of-Custody forms were generated by the sample CO11ector and delivered to
222-S Laboratory with the samples. Copies of these Chain-of-Custody forms are
included in this data package beginning on page 78. Samples were transported
to the 222-S laboratory receiving door in shielded pigs.

Sample CO1lection and identification data are summarized in Table 1.

LABORATORY OPERATIONS

SAMPLE TRACKING

RECEIVING PROCEDURES/CHAIN-OF-CUSTODY

Tank AP-105 samples were received into the 222-S Laboratory by the
laboratory’s sample custodian, who signed the Chain-of-Custody form, becoming
the new sample custodian. The Chain-of-Custody form, a 1egal document, tracks
the transfer of samples between individuals or organizations to establish
sample ownership.

The pigs containing the samples were transported to a hood where the sample
bottles were removed, and visually inspected. A radioactive dose rate at one
inch from the side of the samples was measured by a Health Physics Technician.
The measured dose rate was multiplied by five as a correction factor to
compensate for sample geometry. Samples were placed in shielded containers,
relabel ed to include the 1aboratory ident ification number, and transferred to
metal storage cabinets (or refrigerators) for storage. 8ecause the sample
dose rate was not sufficiently high, it was determined that processing the
samples through the hot cell was not required. Hot cell processing of samples
is required when the sample dose rate measured at the laboratory exceeds 7 rem
per hour or 25 rad per hour.

SAMPLE LOGGING/OATA HANDLING

At the 222-A Laboratory, a computerized Laboratory Information Management
System (LIMS) cal1ed LABCORE was used by the project coordinator to 1og
samples directly into a computer, assign analyses to be performed on each
sample, and to assign quality control parameters. Chemists and Lab Leaders
generated workl ists, assigning samples to batches for analysis. As analytical
data were generated, the results were entered into LABCORE either manually or
through a direct data upload from the instrumentation. The LIMS was used to
periodically track the complete/incomplete status of each sample.

The procedures for boildown and mixing/compatibility will be performed on a
composite of samples from AP-105. As instructed in the TSAP, Reference 1,
these data are to be reported independently, with data attached to an Internal
Memo.

3
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Table 1: Tank AP-104 Grab Sample Information

CUSTCUER SAMPLE NWBER DATE SAMPLE SEAL LASORATIXY ID NWBER ANALYSES TO BE
SAMPLED

UASTE TYPE sAMPLE LoCAT1C41* sAMPLE DEPTH**
NWIBER

Date Sa@e
PERFoRMED ON UASTE Cent i meters Received

5-AP-lA 81291% 10524 S%VDOO039 Drgan i cIVOA Sqerrmte Riser 1, 330° N 507 8130196

5-AP-lB 8129/% 10525 S%VOOO043 Organi c/sVOA s~rimte Riser 1, 330° N 5a7 8130/%

5-AP-lC 8/2?/96 10526 w6vOOO047, direct lnorg/Red S+mnste Riser 1, 330” N 587
S96VOOO050, acid digest icm

8/30/%

5-AP-1O 8/29/96 10527 396VOOO055 Mixing/BOi\dcun SVrnste Riser 1, 330° N 587 8/30/%

5-AP-2A 913196 10528 S%VOOO040 Drganic/VOA Swrnate Riser 1, 90° M 221 9141%

5-AP-2B 913196 10529 S%voooou Drgani c/s~ Sqwnste Riser 1, 90° N 221 914196

5-AP-2c 9/31% 10530 3%vOOO048 (direct) 1norglRad Sqsrnste Riser 1, 90° N 221 9141%
s%vDoO051 (acid digest)

5-AP-20 913/96 10531 s96voOO056 Mixins/Boi Maim Swrnste Riser 1, 9U0N 221 914/96

5-AP-3A 9/3/96 10532 S96VOOO041 Organi c/VOA Sqsrnate Riser 1, 9Q0 N 6ss 914/%

5-AP-3B 913/96 10534 s96vOOO045 Orsani cIsVOA Supernat e Riser 1, 9Q0 N 6ss 914196

5-AP-3C 913/96 10533 s%vOOO049 (direct) 1norg/RW Swrnate Riser 1, 90° N 6es 914196
s%vOOO052 (acid digest)

5-AP-30 913196 10535 S%VOOO057 MixinglBOi Mown Swrrate Riser 1, 90° N 6se 914196

5-AP-4 913@6 10536 S%VOOO053 (direct) TW & Safety Screen Surface Riser 1, 93° N approx. 1041 9/4196
S%WOO054 (acid digest)

5-AP-IB1 913/% 10537 s%vUOO058 (direct) lmrg/Rad Fie(d Sknk Riser 1, 90° N 914f%

5-AP-1B2 913/96 1053a S%VOOO059 (direct) lrmrglRad Fietd Blank Riser 1, 50° N 915/%
s%vOOO060 (acid digest)

5-AP-ml 913/96 10539 S96VOOO061 Organ i c/mA Field Shnk Riser 1, 90° N 915196

5-AP-M2 913/% 10540 S96VOOO062 Organi c/sWaA Field Btank Riser 1, WO N 914196

5-AP-TB1 913/96 10541 S96VOOO042 Organ iclVOA Trip Slank Trip Biank Ma 914196

5-AP-TB2 9/3/96 10542 S96VOOO046 Organi cIsVW Trip Blank Trip Slank II/a 915196

Sample Elevation is defined as the distance from the tank bottom to the mouth of the sample bottle.

4
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SAMPLE IDENTIFICATION

Customer generated sample identification numbers for each sample were provided
in the TSAP, Reference 1. New sample identification numbers were assigned by
LABCORE to each sample when logged into the 222-S Laboratory. Table 1
relates the customer identification number and laboratory identification
number to each sampling location. As can be seen in Table 1, multiple samples
from each location were collected and given unique identification numbers to
enable better sample handling and control within the 1aboratory, particularly
with regard to organic analyses. Four bottles were provided from each of
three subsurface locations to insure ample sample volume for analyses. An
additional sample was collected from the waste surface for total organic
carbon and safety screening analyses.

Two trip blanks were collected for organic analyses: one for VOA and one for
Semi-VOA. Trip blank analyses were required by the TSAP only when those
analytes required in the TSAP were observed in the field blanks.

QUALITY ASSURANCE OF THE ANALYTICAL SYSTEM AND OATA

CONTROLLED PROCEDURES

Each procedure used at 222-S for this project was a controlled procedure. All
procedures were evaluated and approved for a maximum period of two years.
Procedures may be revised, modified, or deleted as appropri ate. Each time a
procedure was revised or modified, however, a new revision/modification number
was added to the procedure number. Upon review (at the end of the two year
period), a procedure approval may be extended for another two year period
without a change in the revision/modification number.

STATISTICAL EVALUATION

Performance data have been gathered historically on each analytical procedure
for which a 1aboratory control standard was avai1able. Summary statistics
were calCU1ated for the percent recovery from which estimates of the procedure
precision and accuracy were obtained. These procedure control 1imits were/are
statistically re-evaluated upon acquiring 100 additional data points,
whichever occurs first. If necessary, new acceptance control 1imits were/are
generated.

REVIEW OF DATA

Descriptive information was provided on the Workl ist Data Entry sheets when
unusual conditions occurred during analysis of a batch. These narrative
comments were generally also noted in this case narrative unless the data were
rejected and not reported.

Each analytical batch was reviewed for correctness of data at several levels.
Chemists reviewed not only analytical calculations, but assured that the
analyt ical system was performing appropriately and that the 1aboratory
technicians were following written procedures. All analysis results, which
had been entered into LABCORE, were reviewed by the cognizant chemist,
verifying data accuracy and completeness. Once this process was completed,
which was a step termed “validation” by LABCORE, then access to the data was

5
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1ocked. Locked data may be unval idated or corrected during subsequent
reviews, where such modifications require an explanation plus the input of the
initials of the person making the modifications as an audit trail .

All data were reviewed by the project coordinator to also verify that correct
values had been entered to LABCORE from the hand written Workl ist Data Entry
sheets. Correctness of case narrative text and tables was reviewed by the
project coordinator. Errors and unclear statements were subsequently
corrected in the released data package.

The internal quality assurance group performed a general review of this data
package, including at least a 10% review of the analytical data, where final
analytical values were recalculated from the raw data to verify analytical
accuracy and completeness. Case narrative text and tables were also examined
for accuracy, clarity and completeness.

ANALYTICAL DATA REPORTING

LABCORE REPORTS

LABCORE has the capability of generating final reports from analytical data
which were input to the system. The 45 Day Safety Screen Results report
(Reference 8) was prepared using the system’s “45-Day Report” format, in which
al1 analytical results were presented per each individual sample. This format
was acceptable for the Safety Screen Report, and the data were accurately
presented.

The LABCORE system is currently unable to generate a complete report for al1
of the analytical parameters required by the TSAP. Consequently, all data
were downloaded from LABCORE to spreadsheet format to enable the generation of
summary data tables, where al1 data could be included. All data on the
summary tables were checked against LABCORE hard copy data sheets to assure
accuracy.

SAFETY SCREEN AND PRELIMINARY REPORTS

The TSAP, Reference 1, required delivery of a 45-day Safety Screen Report by
October 20, 1996. This report (Reference B) was released as a supporting
document on November 6, 1996, which was 17 days after the required delivery
date.

Preliminary summary analytical results were delivered by FAX to Treatment
Systems P1ant Engineering to enable early process control planning. The
report format was the same as for this report. The data were considered to be
preliminary because they had not been subjected to a final review. It was
understood by the program that these data were neither final nor validated.

6
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CASE NARRATIVE

This case narrative was prepared in accordance with TSAP, sections 3 and 6.

The intent of the case narrative within this data package is to:

● Present required analytical data,
● Evaluate the quality of these data,
. Document problems encountered whi1e performing the

analytical procedures,
● Characterize the nature of the constituents within

tank AP-105, and
. Interpret, whenever possible, the relevance or impact

of these findings on the evaporator program.

ANALYTICAL REQUIREMENTS AND PROCEDURES

SAMPLE PRESERVATION

The TSAP was silent regarding sample preservation requirements. No
preservation of samples occurred prior to being received in the laboratory.
Once the samples were “broken down” at the time of arrival at the 222-S
Laboratory, all sample bottles, which were designated for organic analyses,
were maintained at 4“C.

SAMPLE HOLDING TIME

The TSAP, section 3.2, states the following:

,,. . . the laboratory and sampling organization should strive to
meet SW-846 (EPA 1986) holding times. However, adherence to SW-
846 holding times is not strictly required if documented cases
show that additional time was required to ship, process, and
analyze the samples ...”

For inorganic and radiochemical analytes, the SW-846 maximum sample holding
time 1imits that were applicable are found in volume IA, Table 2-21 (revision
1, July 1992). SW-846 sample holding times for organic analytes are specified
in Volume 18, Chapter 4, Table 4-1. Table 2 presents these sample holding
time limits.

7
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Table 2. Maximum SW-846 Sample Holding Limits

Parameter Maximum HoIding Time Preservation

Nitrate 48 hours 4°c

Sulfate 28 days 4°C

Aluminum 6 months HNOz to Ptl <2

Sodium 6 months HNOT to Ptl <2

pH Analyze immediately None

Total Organic Carbon 28 days 4°C

Volatile Organic 14 days 4°c, O.008% NazS203
Analysis

Semi-Volati1e Organic 14 days for extraction, 4“C, O.008% Na&O1
Analysis 40 days for analysis of

extract

Total Alpha 6 months HNOZ to pH<2

Total 8eta 6 months HNOZ to PH<2

Radium (radiological) 6 months HNOl to pH<2

Agreement within the scientific community is divided with regard to reasonable
sample holding times. SW-846 holding times are based on worst-case scenarios
and in many cases are excessively short. Note that SW-846 protocol expects
that samples are to be preserved at the time of collection for SW-846 holding
times to be valid. However, tank AP-105 samples were intentionally not
preserved so as to 1imit the exposure dosage of ionizing radiation to
personnel.

Sample degradation can occur due to many factors. One of these factors,
biological degradation, is typically controlled by the addition of a strong
acid, creating a hostile biological environment due to extreme PH. Relative
to biological degradation of tank AP-105 samples, it can be argued that sample
preservation with the use of acid was unnecessary because of high level
ionizing radiation lethal to micro-organisms, as well a pH in the high extreme
(ranging from 13.3 to 13.5).

The actual sample holding time for each sample is discussed relative to each
analyte in the Results of Analyses section in this narrative.

ANALYTICAL ALIQUOTS

8ecause multiple samples were collected from each sample point, the
probability was low that the sample would be exhausted before all of the
analyses could be analyzed and results accepted. Direction was given by the
project coordinator in a pre-job briefing that analytical aliquots were to be
optimized to achieve the lowest detection 1imits whenever the analyte
concentrateion in the sample was expected to approach the detection 1imit.

8
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PREPARATIVE METHODS

Table 2 of the TSAP specified which preparative method was to be used for each
constituent. Al1 sample preparations conformed to the TSAP specifications.
Table 3 indicates the preparative procedures stated in the TSAP.

* The TSAP, Table 2 states, “Direct 1iquid samples may
be diluted in acid or water to adjust to proper sample
size and/or PH”.

9
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ANALYTICAL PROCEDURES

Table 4 summarizes the analytical procedures which were used for analyses of
AP-105 samples. The procedures used were the same as those cited in TSAP?
Table 2, except for plutonium analyses. At the time that the TSAP was being
prepared, procedure LA-943-127 was a valid, active procedure, however that
procedure was inactivated when it was replaced with procedure LA-943-128 on
11/28/95.

10
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Table 4. AP-105 ProcedJre Listing

TSAP Cited Proced.ire Actua( Procedure Used

Procedure Proce&re Title Procedure Rev #
#

Procedure Tit(e
#

LA-%3-103 Determination of Americium by Extraction with TRU. Spec LA-953-103 B-O
Resin

Determination of Americiun by Extraction with TRU. Spec
Resin (a 1s0 Cm-243/244)

LA-943-128 Determinaticm of Pu by Ion Exchanse LA-943-128 B-o Determinate.m of Plutoniua by Extractim with
TRU. S~ Resin (Pu-239/240 & PU-=)

LA-218-114 Tritium by LaChat Micro-Dist. and Liquid Scintil [atim LA-218-114 B-O
Cc+mting (Ls)

Tritit.m trf LaChat )licrc.-Dist. and Liwid Scinti[laticn
Cc+mt ins (Ls)

LA-348-104 C-14 in SmaLl Volune Sqles by Persu( fate Oxidaticm LA-348-104 c-o C-14 in Small Voluns Ssnples by Persulf ate 0xid4ti0n
and Liquid Scintillaticm and Liqid Scintillation

Not Cited LA-SOS-121 B-2 ~:tion of the Beckman LiWid Scintillatim Comter
eqkent to LA-218-114 & LA-348-104)

LA-438-101 Determinate.m of Tc-99 by Solvent Extraction ad LA-43S- 101 D-2
LiqJid Sci”tili ation Comtit-rg

Oeterminat ion of Tc-W by Solvent Extract im ard
Licpid Scinti ((atim C.amting

LA-22 O-1O1 High LeveL Strontiun-89,9U in Aw.2cus Sanples LA-22 O-1O1 o-1 & High Levet Str.mtiun-89,9G in A-s Sqtes
E-3

LA-365-132 Determinant i .m of Se-79 LA-365-132 c-1 Oeterminat icn of Se-79

LA-933-141 Determination of UP-237 by TiDA/TTA Extractiw? and LA-933-141 H-1
Al~a Ccunting

Oetermi rat ion of NP-2S7 bv TiGA/TTA Extraction and
Al~a Cowttins

LA-378-103 Determination of iodine-129 in Uaste Tank Swples LA-378-103 c-o Oeterminstion of lcdine-129 in Waste Tank San@es

LA-523-405 Voiat i Le Organics h Gas Chraratmsraphyl Mass LA-523-405 A-4 Volatile Organics by Gas Chrcmrstography/ Mass
Spsctrmnetry Using W-246. (m) Spec tranetry Using S!4-846. (vDA)

Not Cited LA-523-132 B-O Semi-micro C.mtinucw Li.+id-Liqid Extrectian .f
Semivolati les based .m s!+846 Methods

LA-523-406 Semi volat i Ie Organi es by Gas Chrur@ogra@ y/Mass LA-523-406 A-O
Spect rosco

%nivolati [e Organics by Gas Chranatasraphyll! ass
w Based on w-846, Nethod 8270A (Semi-VGA) spectroscopy Based ~ SU-S46, Methmd 82705 (Semi -VOA)

Not Cited LA-505-158 c-o Acid Oigest ion of Aqueotis Sa@es ard Extracts for
Total tletals for Analysis by FLM and ICP Spectroscnpf

12
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DETECTION LIMITS

Detect ion 1imits were defined for each procedure without reference to a
uniform 1aboratory protocol to determine such 1imits. Some of the procedures
used the reagent blank value as the detection 1imit. Some procedures used the
concentration of the lowest standard in the calibration curve as the detection
1imit, and others used the EPA replicate procedure. Generally, the sample
matrix was not considered in generating the detection 1imit and therefore
would be more indicative of an “instrument detection 1imit”, rather than a
“method detection 1imit”. Wherever Dossible, the detection 1imit was modified
by the typical dilution factor of the samples to provide a more represerr
value relative to the samples. All of the practices described above for
estimation of the detection 1imit are allowed as estimated quantitation
by SW-846 protocol.

SIGNIFICANT FIGURES

ative

imits

A review was made of each control led procedure to assure compliance with any
stated significant figure requirements. Generally three significant figures
were reported because data were formatted into scientific notation. Specific
gravity was the only procedure for which significant figures were specified
for report ing. For this analysis, the reported value must have three digits
to the right of the decimal in standard numerical notation (not scientific
notation) format. Specific gravity results were reported with the specified
number of significant digits.

CALIBRATION DATA

Raw calibration data can be found on instrumentation printouts, which were
incorporated in the raw data portion of this data package for reference.

None of the 222-S analytical procedures that were required for this project
specified a required correlation coefficient (r2).

EVAPORATOR NOTIFICATION LIMITS

To evaluate compliance with safety requirements, 1imits were established,
whereby if any analytical results exceeded these 1imits, the safety screen
program was to be insnediately notified. The analytical results are summarized
in the sample Data Summary Tables section and evaluated in the Results of
Analyses section. As stated in Reference 8, none of the notification 1imits
were exceeded, consequent y no notifications were made.

From an evaluation of the AP-105 data against the evaporator operational
1imits, it was determined that the o~~y 1imits that were exceeded were for
calculated total organic carbon and Ra. Although all 226Ra results were

13
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less than the detection 1imit, the operational 1imit was exceeded only because
that limit was less than the analytical detection limit.

Notification limits, as cited in the TSAP, Table 2, are shown in Table 5.

14
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Table 5. Notification Limits for Tank AP-105

Analyti cal Parameter

Differential Sca!ni”g Calorimetry (DSC)

Vi SUSI Determinant i m of Organic Layer

Sneci f ic Gravi tv

Hydroxide

nitrite

Phosphate

Sodim

calculated Totat Organic Carbon

Analytically Derived Tota[ Organic
Csrbcm (surface smp(e co(y)

Axmmis (Nlll)

Acetme

1-Sutanol

2- Butoxyethafml

2- S.tan.ne

Limit Hhich if Exceeded Requires Notification

Exotherms . 335° F, and Z exotherm + X endotherm > 1

Presence Of Organic Layer

> 1.41

. 170 &g/ml, or > 170,000 &g/ml

< 506 or > 253.000 &a/ml

> 341,000 figlml

> 9,450 bg/mt

> 1s4, 000 &g/ml

Total Carbon - Total Irmrganic Carbcm . S7 &s/mL

> 2,600 figlml

> 5,000 fig NHTlmL

> 87,000 w/L

> 226,000 fig/L

w 95,200 119/L

> 58.000 UUIL

n- TributyLphosphnte > 10,150,000 &g/L

23912Lopu + (1. O77E-1O x U-grOSS) > 0.005 g/LU-gross

Total A@ha > (0.10 x Specific Gravity) as pcilml; > 41 flCi/ml (safety
screen )

=9J2@Pu
239/240

Pu + cl. O77E-10 x u-gross) > 0.005 g/L

1
4C > 0.26 &ci/ml

‘Se > 0.07S &Ci/mL

90Sr > 220 bCi/ml

60C0 > 1.2 fXi/m[

1
3’CS > 800 fiCi/ml

106Ru > 53 ficilml

1
34CS > 15 jtcilml

94Nb > 0.098 &ci/m[

15
4Eu > 5.0 kCi/ml

155Eu > 7.0 bcilm(

2
26Rs > 0.033 bcifm(

99TC > 2 fiCi/ml

12
91 D 0.0026 &ci/ml

=SPU > 0.0013 pCi/mL

2
4’AM > 1 bCi/mL

~2L&cm > 0.013 ficifm[

15
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REQUIREMENTS

Laboratory control standards (LCS) are required to be analyzed with each batch
of analyses for SW-846 procedures. 222-S Laboratory analyzes such standards,
whenever available, with each analytical batch. These standards were used as
an independent confirmation of proper calibration of the analytical system.
LCS standards were prepared from materials traceable to National Institute of
Standards and Technology (NIST) standards and were not used for instrument
calibration. The LCS standards which were analyzed were normal 1y generated in
house by a special group within 222-S Laboratory using control led procedures.
Analyte concentrations of these standards were known in advance to the
analysts.

LCS control 1imits were typically defined as the statistical mean plus or
minus three standard deviations of the existing values in the data base. For
those procedures which didn ‘t have a data base large enough to provide
statistically significant data, an administratively set control 1imit was
used.

If a standard failed to meet the control criteria, all data associated with
that batch were invalidated. A new batch, including the appropriate standard
and qual ity control analyses, was rerun. The standard associated with the new
batch must pass the standard acceptance criteria before data from that batch
are able to be reported.

No LCS stand~~d was $vail ~ble $$r the following anal&es: appearance, 106Ru,
134CS, 144Ce, 4Eu, 15Eu, 9 Nb, Se, 226Ra, 238Pu and 2 ‘2’4Cm.

BLANKS

A reagent blank was analyzed with each batch except
specific gravity, TGA and DSC. A preparation blank
batch of acid digested samples.

for visual appearance, pH,
was analyzed with each

Table 2 of the TSAP, required that field blanks be analyzed for al1 analytes
except for DSC, TGA, pH, specific gravity, visual appearance, and total
organic carbon (on the surface sample only).

The TSAP further required that the corresponding trip blank would be analyzed
if any of the organic analytes, TC or TIC were field blanks.

The 242-A Evaporator Quality Assurance Project
2.5, paragraph 13, defined blank contamination

~bserved in the

P1an (Reference
as follows.

9), section
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“Contamination of blanks is indicated when any analyte exceeds 20%
of the lowest sample concentration in that batch. This criterion
is not valid when the sample concentration is less than 10 times
the detection 1imit for an analyte. ”

Because the samples were not processed in a hot cell, a hot cell blank was
neither required nor analyzed.

DUPLICATE ANALYSIS

Precision quality control criteria were specified in the TSAP for each
analyte. Generally, precision was determined as the relative percent
difference (RPD) between the percent recoveries of a spike and its
corresponding spike duplicate. However, pre$ision for analytes whi~h wer~ not

?s$~ t!5yu Swfud (!$; w;eyA~bpH 154fwg ‘ Al;;i::: ilyll;:j wa~ ~;5:: $

on the RPD between the sample and {ts corresponding dupl icate. Rerun
requirements were not specified by the TSAP when its precision criteria were
not met. No duplicate analytical data were provided for those analyses which
were visual ly based, such as Appearance.

SPIKE/SPIKE DUPLICATE ANALYSIS

To evaluate accuracy of data, the TSAP, Table 2, specified that samples be
spiked for the following analytes: NO , N03, F, P04, S04, Al, Na, Total
Inorganic Carbon (TIC), Total Organic ~arbon (TOC), NH,, Acetone, l-Butanol,
2-Butoxyethanol, 2-Butanone, 2-Hexanone, Methyl Isobutyl Ketone, 2-Pentanone,
~$}~~hydr?~urani Tribut~phos~hate U-gross ~;otal alpha, total beta,

Pu, Am, H, 14C, Tc, OSr, 1291, and Np.

A minimum of one spike and one spike duplicate was performed for each of the
above procedures for the one sampl ing event. “Sampling event” was defined as
all samples collected from one tank.

Accuracy criteria as determined by percent recovery were valid only when the
analyte concentration in the spiked sample was increased by at least 25
percent more than the original sample concentration.

When precision criteria were based on the difference between the spike and
spike duplicate, they were valid only when the analyte concentrations of the
spike and spike dupl icate were greater than ten times the detection 1imit.
This allowed the precision evaluation to be made on analyte concentrations
that were within the quantifiable range.

Because spiking standards were not available, neither spikes nor spike
duplicates were performed for the fol1owing ~~~lyt$s:

yj6~1 l?{~a?~~’: ‘ $~~’
TGII, PH* spe$ific grav~~{h6j#;roxi de, ‘Se, , 13CS, , , , ,
154Eu, 1 Eu, 26Ra, and

17



#i$&rw’-2l32, ,,”.1

Accuracy control 1imits were specified in the TSAP for DSC and TGA. Percent
recovery of 1aboratory control standards was used to evaluate accuracy for
these analytes.

RESULTS OF ANALYSES (DATA SUMMARY AND EVALUATION)

PHYSICAL ANALYSES

APPEARANCE/HOM06ENE ITY

Observations were performed on the direct (unmodified) sample. No instruments
were used, consequently there was no instrument calibration. No qual ity
control criteria were specified in the TSAP.

Analyses were performed by procedure number LA-519-151/F-O at approximately
24°C on 9/3/96 and 9/10/96. SW-846 does not define a holding time criteria
for this parameter.

From the visual appearance, these 1iquid samples were essentially homogeneous.
Each of the samples was clear with no observable solids. No organic phase was
observed. Consequently the notification 1imit of “No Observable Organic
Layer” was not exceeded. These samples did not require heating or dilution to
maintain solubil ity. The samples were collected in amber glass bottles,
making the observation of color not possible.

DIFFERENTIAL SCANNING CALORIMETRY (DSC)

Analyses were performed in duplicate on the direct sample using
procedure/revision number LA-514-113/C-l.

No unusual instances or problems occurred during the analyses of DSC.
SW-846 protocol do not specify a hold time for OSC. Sample holding times
ranged from 13 to 25 days.

The TSAP requires an LCS percent recovery of 80 to 120 percent. DSC analyses
of LCS standards yielded recoveries of 93.5 and 99.5 percent, meeting the TSAP
accuracy qual ity control 1imits.

Endotherm were observed as expected in the standards, as well as in all
samples. The sample endotherm were due mainly or wholly to the presence of
water. No blank was run for DSC, because it was unnecessary. The DSC
instrument is sufficiently stable that any occurrence of basel ine aberration
is observable on the sample thermogram. No baseline drift was seen.

No exotherms were observed in any of the samples or their duplicates, thus
none of the samples exceeded the TSAP specified precision criterion of *2O RPD
for exotherms. Sample average endotherm ranged from 1203 to 1803 J/g, and
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endotherm precision values were 27.5 RPD, 0.9 RPD , 14.2 RPD and 3.9 RPD for
samples lC, 2C 3C and 4, respectively.

Because no standard exists that can be spiked into the samples, the evaluation
of spike accuracy was not possible.

No notification 1imit was exceeded. The TSAP notification 1imit for
evaporator operations specified that the absolute value of the ratio of
exotherm to endotherm could not exceed 1, nor could any exotherm exist which
occurred at a temperature less than 335 “F (safety screen).

THER140GRAVIHETRIC ANALYSIS (TGA)

All analyses were performed in a nitrogen atmosphere in duplicate on the
direct sample, using procedure/revision number LA-560-112/B-l. No unusual
instances or problems occurred during the analyses. SW-846 protocol do not
specify a hold time for TGA. Sample holding times ranged from 13 to 25 days.

The TSAP requires an LCS percent recovery of 80 to 120 percent. TGA analyses
of the LCS standard yielded recoveries for both batches of 100.1 percent,
meeting TSAP accuracy qual ity control criteria.

Average weight percent of water in the samples ranged from 69.1 to 69.8. The
grand mean TGA value of all samples was 69.4 weight percent.

The TSAP specified precision criterion of +20 RPD was met with precision
values ranging from O.1 to 0.7 RPD. No blank was run for TGA.

Because no standard exists that can be spiked into the samples, the evaluation
of spike accuracy was not possible.

SPECIFIC GRAVITY

Analyses were performed on the direct samples using procedure/revision number
LA-510-112/C-3. No unusual instances or problems occurred during the
analyses. SW-846 protocol does not specify a sample holding time for specific
gravity. The sample holding times ranged from 61 to 66 days.

The TSAP did not specify an accuracy 1imit, however, the LCS standard for
specific gravity yielded a reasonable recovery of 98.6 percent.

No blank was run for specific gravity. Precision of the sample duplicates was
acceptable with values ranging from 0.5 RPD to 0.9 RPD. The TSAP precision
criterion was t20 RPD.

8ecause no standard exists that can be spiked into the samples, the evaluation
of spike accuracy was not possible.
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Average specific gravity of samples lC, 2C, 3C and 4 was 1.226, 1.232, 1.231
and 1.242, respectively, with a mean of 1.233. The TSAP specified
notification 1imit of >1.41 was not exceeded.

INORGANIC ANALYSES

HYDROGEN ION ACTIVITY, PH (by PH Meter/Electrode)

Analyses were performed on the direct samples using procedure/revision number
LA-212-106/A-O. No unusual instances or problems occurred during the
analyses. SW-846 protocol specify the hold time for pH as “analyze
immediately”, which could be met only as a field measurement. Sample holding
times ranged from 73 to 78 days.

The TSAP did not specify an accuracy 1imit, but the LCS standard for pH
yielded a recovery of 100.1 percent.

No blank was run for pH. The duplicate analyses resulted in acceptable
precision values ranging from 0.01 to 0.04 pH units. The TSAP precision
criterion was + 0.3 pH units.

Because no standard exists that can be spiked into the samples, the evaluation
of spike accuracy was not possible.

The pH of samples lC, 2C and 3C was 13.31, 13.49 and 13.45, respectively. The
TSAP notification 1imit of <8.0 was not exceeded.

HYDROXIDE (by Titration)

Hydroxide was performed by procedure/revision number LA-21I-102/C-O on direct
samples. There did not appear to be any analytical anomalies or difficulties
during the analyses of this analyte.

Sample holding times ranged from 59 to 64 days. SW-846 did not specify a
sample holding time for hydroxide, consequently sample holding time
requirements were met.

The autotitrator PH was calibrated using standards of pH 7.00 and 10.00.
During sample analyses, all titration endpoints were within the calibration
range of pH 7 to 10 (except for the blanks as expected, where the pH shift was
extreme with a minute addition of HNCIJtitrant).

Typical titration curves were seen in the analyses of tank AP-105 samples
despite the presence of sample ammonia in the samples. In earlier work (tank
AP-101), it was found that a cause of major interference with the analysis of
hydroxide was the presence of high ammonia concentration.
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No spikes were required by the TSAP, and no spikes were analyzed. The TSAP
did not specify accuracy control 1imits.

Precision between the samples and sample duplicates ranging from 0.3 to 1.6
RPD was acceptable (less than the TSAP specified maximum control 1imit of *2O
RPD) .

Although reagent blanks were analyzed, the procedure uses them to correct
sample values, consequently it is not possible to determine an independent
analytical value for a reagent blank because it is subtracted from itself to
yield a result of zero. The field blank hydroxide concentration was less than
the detection 1imit, and was determined to not be contaminated.

Sample hydroxide concentrate ons ranged from 31,800 to 36,100 fig/ml. The mean
hydroxide concentration of the three samples was 33,500 fig/ml.

AMMONIA (by Ion Selective Electrode)

Ammonia analyses were performed using procedure/revision number LA-631-001/8-2
on direct samples. There did not appear to be any analytical anomalies or
difficulties during the analyses.

SW-846 does not specify a sample holding time for ammonia, but should be as
short as possible to prevent losses due to a high pH sample matrix. Sample
holding times ranged from 71 to 76 days. For ammonia, the accepted method of
preservation is to acidify samples at the time of collection to pH <2 with
nitric acid. Time was intentional ly not spent to preserve these samples, so
as to 1imit the exposure of sample CO1lectors to excessive radiation dosage.
Although biodegradation was not expected to be a significant factor for
ammonia decomposition in these samples due to the high level of radioactivity,
which is lethal to microorganisms, it was expected and quite 1ikely that, due
to the high pH of these samples, sample degradation could occur due to
chemical reactions. At higher PH, ionic ansnonia reacts with hydroxide to
generate NH1, which is volstile and is readily dissipated at ambient
temperature. The hydroxide concentration of these samples was sufficient to
cause such losses. Thus due to sample matrix conditions, it is possible that
these ammonia data could be biased low.

LCS recovery was acceptable at 91.6 percent.

Spike accuracies were acceptable with percent recoveries ranging from 105 to
123, as evaluated against the TSAP specified accuracy criteria of 75 to 125
percent recovery.

Precision was determined to be acceptable with 5 RPD between the spike and its
duplicate. The TSAP specified 1imit for precision was *2O RPD.

Ammonia concentration was less than the detection 1imit for the field blank
and for the reagent blank, indicating the absence of blank contamination.
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Sample concentrateions were 10W, ranging from 20 to 64.8 pg NH3/ml, with a mean
concentrate on of 49.3 jsgNH3/ml.

ION CHROMATOGRAPHY

All ion chromatography (IC) analyses were performed on the direct samples,
using procedure/revision number LA-533-105/D-l. As was discussed above, tank
AP-105 samples were not preserved. Due, however, to the characteristic high
pH and radioactivity of the waste, the samples were not 1ikely to be subject
to biodegradation, which is general lY the greatest source of nitrate
deteri oration.

The procedure detection 1imit, as shown in the sutmnary tables for al1 of the
IC analytes, was set at the concentration equivalent to the lowest standard
within the cal ibration curve multipl ied by the dilution factor. The samp7e
detection 1imit was generated by multiplying the above detection 1imit by an
additional factor based on the sample aliquot that was injected into the IC
(that is to say, 11 or 101).

FLUORIDE

There did not appear to be any analytical anomalies or difficulties during the
analyses of this analyte. Sample holding times ranged from 59 to 64 days.
SW-846 does not specify a holding time for fluoride.

LCS recovery was acceptable with a value of 92.9 percent.

The accuracy control 1imits were 75 to 125 percent recovery. Fluoride
accuracy was acceptable with a spike recovery of 112.2 percent.

Precision between the spike and spike duplicate was acceptable with a value of
12.4 RPD, meeting the TSAP acceptance 1imits of +20%.

The reagent blanks and field blank fluoride concentrations were less than the
detection limits of 0.012 and 0.072 Kg/ml, respectively, indicating the
absence of contamination.

Sample fluoride concentrations ranged from 254 to 348 pg/ml with a mean
concentration of 308 fig/ml.

NITRATE

There did not appear to be any analytical anomalies or difficulties during the
analyses of this analyte. Sample holding times ranged from 59 to 64 days.
SW-846 specifies a holding time for nitrate of 48 hours, consequently none of
the sample holding times were met. It should be noted that for handling high
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radiation dosage samples, the required operational procedures make attaining
analytical results on protocol analyses within 48 hours quite unlikely.

LCS recovery was acceptable with a value of 101.0 percent.

Spike accuracy was acceptable with a recovery of 100.5 percent recovery. The
TSAP specified accuracy acceptance 1imits were 75 to 125 percent recovery.

Precision between the spike and spike duplicate met the program’s precision
criterion of t20%, by yielding a value of 2.0 relative percent difference.

The reagent blank nitrate concentrations were less than the detection 1imit of
0.139 pg/ml, and were determined to not be contaminated. The field blank was
very S1ightly greater than the detection 1imit with a concentration of 0.863
pg/ml . It was determined to not be contaminated.

Sample nitrate concentrations ranged from 95,000 to 102,000 pg/ml, with a mean
of 99,300 Kg/ml.

NITRITE

There did not appear to be any analytical anomalies or difficulties during the
analyses of this analyte.

Sample holding times ranged from 59 to 64 days. SW-846 does not specify a
sample holding time for nitrite. It is known, nonetheless, that in the
environment, nitrite is chemically less stable than nitrate, suggesting that
at least for environmental samples, a sample holding time of short duration is
reasonable. Tank AP-105 matrix is significantly different from that
encountered environmentally, and may, however, have such conditions that
nitrite could be chemically stable. Nitrite concentrations are expected to
change through oxidation-reduction reactions as a corrosion inhibitor.

LCS recovery was acceptable with a value of 93.0 percent.

Accuracy, as indicated by recovery of the spike, was acceptable with a
recovery of 99.8 percent. The accuracy control 1imits were 75 to 125 percent
recovery.

Precision between the spike and spike duplicate met the acceptance criterion
of f20%, where the value was 9.7 RPD.

The reagent blanks and field blank nitrite concentrations were less than the
detection 1imits of 0.108 and 0.648 pg/ml, respectively. These blanks were
determined to not be contaminated.

Sample nitrite concentrations ranged from 45,700 to 48,100 #g/ml, with a mean
of 46,900 &g/ml.
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PHOSPHATE (ORTHO-PHOSPHATE)

There did not appear to be any analytical anomalies or difficulties during the
analyses of this analyte.

Sample holding times ranged from 59 to 64 days. SW-846 does not specify a
holding time for phosphate.

LCS recovery was acceptable with a value of 99.4 percent.

Accuracy was acceptable as indicated by recovery of the spike with a value of
93.6 percent. The accuracy control 1imits were 75 to 125 percent recovery.

Precision between the spike and spike duplicate was acceptable with a value of
6.0 RPD. The TSAP specified precision acceptance 1imits were *2O RPD.

The reagent blanks and field blank phosphate concentrations were less than the
detection 1imits of 0.12 and 0.72 fig/ml, respectively, and were determined to
not be contaminated.

SamDle DhosDhate concentrations ranged from 1,150 to 1,540 pg/ml with a mean
of 1,360 pgjml.

SULFATE

There did not appear to be
analyses of this analyte.

any analytical anomalies or difficulties during the

Sample holding times ranged from 59 to 64 days. The SW-846 holding time 1imit
of 28 days was exceeded for the all samples.

LCS recovery was acceptable with a value of 103.0 percent.

Accuracy was acceptable as indicated by a percent recovery of 99.8 for the
spike. The TSAP accuracy control 1imits were 75 to 125 percent recovery.

Precision between the spike and spike duplicate was acceptable with a value of
1.3 RPD. The TSAP specified precision acceptance 1imits were *2O RPD.

The reagent blank sulfate concentration was less than the detection 1imit of
0.138 Bg/ml. Although the field blank concentration was significantly greater
than the detection 1imit, it was much less than 20% of the lowest sample
concentrate on. Therefore, all blanks were determined to not be contaminated.

Sample SU1fate concentrations ranged from 1,930 to 2,060 fig/mlwith a mean of
2,180 pg/ml.
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TOTAL CARBON, TC (by Combustion and Coulometry)

Total carbon (TC) analyses were performed on direct samples using
procedure/revision number LA-344-105/D-l. Total carbon analysis is a subset
of the procedure for total organic carbon. A maximum sample holding time for
total carbon was not specified in SW-846 protocol, but is set at 28 days for
total organic carbon. The actual sample holding times for TC ranged from 43
to 48 days.

The LCS recovery was acceptable with a value of 94.7 percent.

Accuracy for the spike was acceptable with a percent recovery of 107.7. The
TSAP specified range of acceptance was 75 to 125 percent recovery.

Precision between the spike and spike duplicate was acceptable with a value of
0.7 RPD. The TSAP specified range of acceptance was +20 RPD.

The field blank total carbon concentration was almost ten times the detection
1imit of 5.5 flgC/ml , however, it was much less than 20% of the lowest sample
concentration. Therefore it was determined to not be contaminated. The
reagent blank concentration was detectable at the detection 1imit. The
detection 1imit shown on the data summary sheet was based on a standard volume
of 0.20 milliliters (an optimal value). Generally the least amount of carbon
detectable was 1 pg. Thus, one microgram of carbon divided by 0.20 ml equaled
5.00 pg C/ml.

Total carbon concentrations of the samples ranged from 4,650 #g C/ml to 4,810
pg C/ml. The mean concentration of the three samples was 4,710 fig/ml.

TOTAL INORGANIC CARBON, (CARBONATE) (by Coulometry)

Total inorganic carbon (TIC) analyses were performed on direct samples with
procedure/revision number LA-342-100/E-O. There did not appear to be any
analytical anomal ies or difficulties during the analyses of this analyte.

A maximum sample holding time for this analyte was not specified in SW-846
protocol, but the actual holding times ranged from 64 to 69 days.

The LCS recovery was acceptable with a value of 98.7 percent.

Accuracy for the spikes were acceptable with recoveries ranging from 100.6 to
105.3 percent. The TSAP specified range of acceptance was 75 to 125 percent
recovery.

Precision between the spike and spike duplicate was acceptable with an RPD of
2.5. The TSAP specified range of acceptance was +20 RPD.

The field blank carbon concentration was S1ightly greater than the detection
limit of 5 pg C/ml. The reagent blanks had a TIC concentration of 1.90 pg
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C/ml, which was much less than 20% of the lowest sample concentration.
Consequently al1 blanks were determined to not be contaminated.

In calcul sting the sample concentrations, an instrument blank value was
subtracted from the sample value. Values shown on the data summary sheet for
each reagent blank were uncorrected because, if the result blank value was
subtracted from the instrument blank, it could yield a corrected blank value
less than zero.

Carbonate (TIC) concentrations of the samples ranged from 2,510 Kg C/ml to
2,740 pg C/ml. The mean concentration of the three samples was 2,680 #g C/ml.

TOTAL ORGANIC CARBON, TOC (by Combustion and Coulometry)

Total organic carbon (TOC) analyses were performed on direct samples using
procedure/revision number LA-344-105/D-l.

A maximum sample holding time of 28 days was specified in SW-846 protocol for
total organic carbon. The sample holding time was not met with holding times
ranging from 42 to 47 days.

There did not appear to be any analytical anomalies or difficulties during the
analyses of this analyte

LCS recovery was acceptable with a value of 94.0 percent.

Accuracy for the spike was acceptable with a percent recovery of 90.2. The
TSAP specified range of acceptance was 75 to 125 percent recovery.

Precision between the spike and spike duplicate was acceptable with an RPD of
0.8. The TSAP specified range of acceptance was ?20 RPO.

The reagent blank’s total organic carbon concentration was 0.70 #g C/ml .
Using the definition of contamination provided in Reference 9, as discussed in
the “Blanks” section above, it was determined that the blank was not
contaminated because the TOC concentration of the blank was less than 20% of
the lowest sample concentration (1,440 pg C/ml). The field blank was onlY
S1ightly greater than the detection 1imit. Therefore, both blanks were
determined to not be contaminated.

TOC concentrations of the samples, including the tank surface sample, ranged
from 1,440 #g C/ml to 1,530 #g C/ml. The mean concentration of the four
samples was 1,490 pg C/ml.

CALCULATED TOTAL ORGANIC CARBON

The analysis of total organic carbon by direct oxidation is subject to
potential underestimation of the total concentration of organic carbon due to
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losses of purgable (volatile) organics (if present at a significant
concentration) during the acidified sparging phase of sample preparation. The
total organic carbon concentration of samples can also be obtained as the
difference in concentrations between two individual analyses: total carbon and
total inorganic carbon (carbonate). This calculation method is useful as a
comparative check against TOC by direct oxidation, as shown in Table 6.

Table 6. Comparison of CalCU1ated TOC with Analytical 1y Derived TOC

Sa#I;;erID Sample Total Total CalCU1ated TOC by
Description Carbon Inorganic TOC Direct

Carbon ~;T;; Oxidation

P9 C/ml ~g C/ml 9 P9 C/ml

S96VOOO058 5AP-96-18 50.6 7.0 46.6 7.7
field blank

S96VOOO047 5AP-96-lC 4670 2740 1930 1500

S96VOOO048 5AP-96-2C 4650 2780 1870 1480

S96VOOO049 5AP-96-3C 4810 2510 2300 1530

The notification limit for calculated TOC was >87 pg C/ml. The limit was
exceeded by all tank samples. From Table 6, it appears that although the
differences between calculated TOC and TOC analysis results were rather large,
it is possible that they are within expected experimental error. It was
inferred from these data that the amount of purgable (volatile) organic
material lost during TOC analyses ranged from about 400 to 800 pg C/ml per
sample.

INDUCTIVELY COUPLED PLASMA/EMISSION SPECTROSCOPY (by ICP)

An acid predigestion was performed on ICP samples prior to analysis. Analyses
were performed by procedure/revision numbers LA-505-161/8-l. There did not
appear to be any analytical difficulties during analysis of these analytes.
The only anomaly that occurred for the ICP analysis was that a spike duplicate
was not prepared nor analyzed. Although this is contrary to the direction of
the TSAP, it did not cause the data for aluminum and sodium to be rejected.
This occurred because both of these metals exceeded the concentration limit
for which spiking was feasible. As an alternative, a serial dilution was
provided for these analytes to give some measure of the test’s accuracy.
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analyses were provided as a measure of precision for each sample, however
there was no requirement to do so in the TSAP.

Sample holding times for ICP analyses ranged from 62 to 67 days. SW-846
protocol require that the holding time for these metals may not exceed six
months. All ICP analyses were completed within the required holding time.

An undigested blank and standard was used to initially calibrate the ICP
instrument and to check calibration on a continuing basis. A digested reagent
blank included with each batch, however, was used to determine the extent of
blank contamination introduced during sample preparation (and by inference,
the estimated amount of sample contamination due to digestion).

ICP accuracy evaluation criteria for LCS standards were based on the
undigested initial calibration verification (ICV) standards.

Interelement data corrections were automatically performed for spectral
interferences from calcium on iron, manganese, and silicon; from chromium on
iron, silicon and uranium; from iron on chromium, and manganese; from
potassium on silicon; from sodium on silicon and nickel; from antimony on
nickel; and from uranium on aluminum, chromium, iron, manganese, nickel, and
silicon.

The linear concentration range was determined for ICP analytes. The maximum
concentration within the linear range (defined as the highest concentration in
which the percent recovery of a standard deviates less than five percent from
100 percent with a 5 second signal integration time) was 1,000 pg/ml for
aluminum and 1000 pg/ml for sodium.

Although the elements, chromium, iron, Manganese, nickel, silicon and uranium,
were not required to be analyzed (because they were not primary safety
screening analytes), they were analyzed with aluminum and sodium to maximize
analytical efficiency in the case that data for the secondary analytes would
be required.

ALUMINUM

Percent recovery of the undigested LCS standard was acceptable with a value of
89.8 percent recovery.

Spike accuracy was not acceptable with value of 66.6 percent recovery, however
this measure was invalid because the sample concentration exceeded 1000 pg/ml.
The TSAP specified acceptance limits for a spike were 75 to 125 percent
recovery. A serial dilution was provided as an alternative to the spike. The
serial dilution was acceptable (<5% difference) with a 2.3 percent difference.

Precision between the samples and their duplicates was good with values
ranging from 0.6 to 6.1 relative percent difference. The TSAP specified limit

28



#li&s-w4-DP-202,REV.,

for spike duplicate precision was +20 RPD, but was not specified between the
samples and their duplicates.

The aluminum concentration of the preparation blank was less than the
detection 1imit, and was only S1ightly greater than the detection 1imit for
the field blank, indicating the absence of contamination.

Average aluminum concentrations of the samples ranged from 17,200 to 17,500
ti9/ml, with a mean of 17,400 pg/ml.

CHROMIUM

Percent recovery of the undigested LCS standard was acceptable with a value of
88.6 percent recovery.

Spike accuracy was acceptable with a value of 89.6 percent recovery. The TSAP
was not expl icit in specifying acceptance 1imits, however it was assumed that
they were consistent with those for aluminum and sodium, which were 75 to 125
percent recovery.

Precision between the samples and their duplicates was good with values
ranging from 0.0 to 5.2 relative percent difference. The TSAP did not specify
precision acceptance 1imits between samples and their duplicates. It was also
not expl icit in specifying acceptance 1imits for spike dupl icate precision,
however it was assumed that they were consistent with those for aluminum and
sodium, which were *2O RPD.

The chromium concentrations of the field and preparation blanks were less than
the detection 1imit, indicating the absence of contamination.

Average chromium concentrations of the samples ranged from 210 to 214 pg/ml,
with a mean of 213 #g/ml .

Percent recovery of the undigested LCS standard was acceptable with a value of
91.0 percent recovery.

Spike accuracy was acceptable with a value of 91.8 percent recovery. The TSAP
was not expl icit in specifying acceptance 1imits, however it was assumed that
they were consistent with those for aluminum and sodium, which were 75 to 125
percent recovery.

Precision between the samples and their duplicates was not able to be
determined because all values were less than the detection 1imit. The TSAP
was not expl icit in specifying acceptance 1imits for spike duplicate
precision, however it was assumed that they were consistent with those for
aluminum and sodium, which were +20 RPD.
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The iron concentrations of the field and preparation blanks were also less
than the detection 1imit, indicating the absence of contamination.

Because all sample concentrations were less than the detection 1imit, the
average iron concentrations of the samples were not able to be calculated.
All sample iron concentrations were less than 12.5 fig/ml.

MANGANESE

Percent recovery of the undigested LCS standard was acceptable with a value of
86.4 percent recovery.

Spike accuracy was acceptable with a value of 87.0 percent recovery. The TSAP
was not explicit in specifying acceptance 1imits, however it was assumed that
they were consistent with those for aluminum and sodium, which were 75 to 125
percent recovery.

Precision between the samples and their duplicates was not able to be
determined because all values were less than the detection 1imit. The TSAP
was not expl icit in specifying acceptance 1imits for spike dupl icate
precision, however it was assumed that they were consistent with those for
aluminum and sodium, which were *2O RPD.

The manganese concentrations of the field and preparation blanks were also
less than the detection 1imit, indicating the absence of contamination.

Because al1 sample concentrations were less than the detection 1imit, the
average manganese concentrations of the samples were not able to be
calculated. All sample manganese concentrations were less than 2.5 Kg/ml.

SODIUM

Recovery of the undigested LCS standard was acceptable with a value of 104.6
percent recovery.

When sample sodium concentrations exceed 1000 #g/ml, the normal control 1imits
for accuracy determination are not applicable. This occurs because the
instrument’s detector is overwhelmed with the intensity of the signal at
extremely high analyte concentrations, causing detector insensitivity to even
1arge concentrate on differences. The sodium concentration of each sample was
determined to exceed 1000 #g/ml, consequently an alternative evaluation of
accuracy was applied using serial dilution. Following serial dilution a
dilution RPD value was determined. The formula for this calculation follows:

[initia7 cone.]-([serial dil’n cone. ] x dilution factor)
Dilution RPD =

[initial concentration]
x 100
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Using a dilution rather than a spike has advantages and disadvantages as a
data quality evaluation tool . Although an evaluation of the deviation between
the actual1y derived concentrateion and the expected concentrate on fol1owing
dilution does not definitively indicate the degree of matrix interference
within a sample, it does establ ish whether or not the analysis was performed
within the 1inear portion of the calibration curve. It should be understood,
however, that matrix interference is generally insignificant when the analyte
is present in such high concentrations in the sample. Conversely, a spike is
not particularly useful when the initial sample concentration is very high.
To be distinguishable above the initial sample concentration, spiking must
generate a final concentration at least 25 percent greater than the initial
concentration, yet this frequently places the analyte concentration within the
region of cal ibration non-1 inearity. The result is that percent recovery is
significantly underestimated. For example, accuracy for sample lC was not
acceptable as indicated by the spike recovery of -3.4 percent. As an
alternative, the serial dilution method was applied to sodium (and to
aluminum, the only ICP analytes in which the sample concentrations exceeded
1000 #g/ml ). Dilution RPD values less than five percent indicate that
measurements are within the 1inear portion of the calibration curve. Sample
lC had a serial dilution value of 2.7 percent difference, which was within the
5% acceptance 1imit.

Precision between the spike and spike duplicate was meaningless and was
consequently not determined. The TSAP specified criterion for precision was
+20 RpD. Precision was determined, however, between the tank samples and
their duplicates, where the values ranged from 0.0 to 11.5 RPD.

The preparation blank concentration was about five orders of magnitude less
than the mean of sample values, indicating the absence of contamination. The
field blank’s sodium concentration was three orders of magnitude less than the
lowest mean sample concentration, consequently it too was determined to not be
contaminated.

Average sample sodium concentrations ranged from 112,000 to 113,000 yg/ml ,
with a grand mean of 113,000 #g/ml.

NICKEL

Percent recovery of the undigested LCS standard was acceptable with a value of
91.2 percent recovery.

Spike accuracy was acceptable with a value of 92.4 percent recovery. The TSAP
was not expl icit in specifying acceptance 1imits, however it was assumed that
they were consistent with those for aluminum and sodium, which were 75 to 125
percent recovery.

Precision between the samples and their duplicates was not able to be
determined because all values were less than the detection 1imit. The TSAP
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was not explicit in specifying acceptance 1imits for spike duplicate
precision, however it was assumed that they were consistent with those for
aluminum and sodium, which were +20 RPD.

The nickel concentrations of the field and preparation blanks were less than
the detection 1imit, indicating the absence of contamination.

Because the concentrations for the samples were less than the detection 1imit,
the grand average nickel concentration was not able to be calculated. All
sample concentrations were less than 5.o Ug/ml .

SILICON

Percent recovery of the undigested LCS standard was acceptable with a value of
97.6 percent recovery.

Spike accuracy was unacceptable with a value of 65.4 percent recovery. The
TSAP was not explicit in specifying acceptance 1imits, however it was assumed
that they were consistent with those for aluminum and sodium, which were 75 to
125 percent recovery. Significant error can occur in this procedure due to
digestion of the samples in glassware which contains silicone.

Precision between the samples 2C, 3C, 4 and IB and their duplicates was good,
ranging from 1.0 to 8.6 relative percent difference. The RPO of 24.6 for
sample lC was not good. The TSAP was not explicit in specifying acceptance
1imits for precision, however it was assumed that they were consistent with
those for aluminum and sodium, which were +20 RPD for the spike duplicate.

The silicon concentration of the preparation blank was less than the detection
1imit, indicating the absence of contamination. The field blank was only 85
percent of the lowest sample concentration. This is interpreted to mean that
the samples were impacted by the field conditions (presumably the glass
container itself) and the true concentration is 1ikely to be significantly
less than the analytically determined value.

Average silicon concentrations of the samples ranged from 84.0 to 88.0 pg/ml,
with a grand mean of 85.3 &g/ml .

URANIUM

Percent recovery of the undigested LCS standard was acceptable with a value of
85.6 percent recovery.

Spike accuracy was acceptable with a value of 88.2 percent recovery. The TSAP
was not explicit in specifying acceptance 1imits, however it was assumed that
they were consistent with those for aluminum and sodium, which were 75 to 125
percent recovery.
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Precision between the samples and their duplicates was not able to be
determined because all values were less than the detection 1imit. The TSAP
was not explicit in specifying acceptance 1imits for spike dupl icate
precision, however it was assumed that they were consistent with those for
aluminum and sodium, which were +20 RPD.

The uranium concentrations of the field and preparation blanks were less than
the detection 1imit, indicating the absence of contamination.

Because the concentrations of the samples were less than the detection 1imit,
the grand average uranium concentration of all samples was not able to be
calculated. All uranium concentrations were less than 125 #g/ml.

TOTAL URANIUM (by Kinetic Phosphorescence)

The chemical (not radiochemical ) analyses for total uranium were performed on
direct samples using procedure/revision number LA-925-009/A-l. There did not
appear to be any analytical anomal ies or difficulties during the analyses of
this analyte.

Sample holding times for uranium ranged from 14 to 59 days. A maximum sample
holding time was not specified for this analyte in SW-846 protocol.

The LCS standard recoveries were acceptable with values ranging from 100.2 to
104.5 percent.

Spike accuracy was determined for three samples. All spikes were acceptable
with results ranging from 87.4 to 108.8 percent recovery. The TSAP specified
requirement for spike accuracy was 70 to 130 percent recovery.

Precision between the three spikes and spike duplicates was acceptable with
values ranging from 1.8 to 5.5 relative percent difference. The TSAP
specified criterion for precision was +20 RPD.

The preparation blank concentration was two orders of magnitude less than the
mean of sample concentrations, and the field blank was less than the detection
1imit, indicating the absence of contamination.

Average sample concentrations for total uranium ranged from 14.1 fig/ml to 18.5
Pglml, with a mean of 16.4 pgfml. These data were consistent with the
analytical results for uranium by ICP.

RADIOCHEHICAL ANALYSES

TOTAL ALPHA (by Proportional Counter)

Total alpha analyses were performed on acid predigested samples (assuring that
the analyte was fully dissolved to faci1itate analyte detection) using
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procedure/revision number LA-508-101/E-l. Sample holding times ranged from 57
to 62 days. The required maximum sample holding time for total alpha activity
as specified in SW-846 protocol is six months. Tank AP-105 analyses for total
alpha were analyzed within the required holding time. There were no
analytical anomal ies or difficulties.

LCS standard recovery was acceptable with a value of 103.0 percent recovery.

The accuracy of the spike (performed on the field blank) was acceptable with a
recovery of 87.7 percent. The TSAP specified criterion for spike recovery was
70 to 130 percent.

Precision between the spike and spike duplicate was acceptable with 4.1 RPD.
Precision between the tank samples and their duplicates was not able to be
calculated because all sample activities were less than the detection 1imit.
The TSAP specified criteria for precision for both the spike/spike duplicate
and the samples/sample duplicates was +25 RPD.

Alpha activities of the field blank and reagent blanks for the tank samples
were less than the detection 1imit, indicating the absence of contamination
for all blanks.

All sample total alpha activities less than their detection limits, ranging
from 0.00505 to 0.0102 .uCi/ml. The notification 1imit specified in the TSAP
was to be calcul ated as “>0.10 x sDecific qravity”. Table 7 comPares the
calculated notification limit against sample alpha activities. The alpha
notification 1imit was not exceeded for any of the samples.

Table 7. Comparison of Alpha Activities and Action Limits

3

Sample Number Average Specific CalCU1ated Sample Alpha
Gravity Notification Activity,

Limit ILCi/ml

3

5AP-96-lC 1.226 0.1226 <0.0102

5AP-96-2C 1.232 0.1232 <0.0102

5AP-96-3C 1.231 0.1231 <0.00505

5AP-96-4 1.242 0.1242 <0.00505

TOTAL BETA (by Proportional Counter)

Total beta analyses were performed on acid predigested samples (assuring that
the analyte was fully dissolved to facilitate analyte detection) using
procedure/revision number LA-508-101/E-l. Sample holding times ranged from 57
to 62 days. The required maximum sample holding time for total beta activity
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as specified in SW-846 protocol is six months. Tank AP-105 analyses for total
beta were analyzed within the required holding time. There were no analytical
anomal ies or difficulties.

LCS standard recovery was acceptable with a value of 100.3 percent recovery.

Accuracy for the total beta spike (performed on the field blank) was
acceptable with 101.3 percent recovery. The TSAP specified 1imits for
accuracy were 70 to 130 percent recovery.

Precision between the spike and spike duplicate was acceptable with 3.9
relative percent difference. The TSAP specified 1imits for precision between
spikes was +25 RPD. Precision between the samples and their duplicates ranged
from 0.0 to 5.5 RPD. Precision between the field blank and its duplicate
yielded a 31.9 RPD, exceeding the *25 RPD limit. However, the blank’s
activity was only S1ightly greater than the detection 1imit and may be
attributable to counting error, thus the result is invalid.

The field blank had an activity that was S1ightly greater than the detection
limit. The preparation blank beta activity was three orders of magnitude less
than the sample activities. It was determined that neither blank was
contaminated.

Average beta activities for the samples ranged from 108 to 111 pCi/ml, with an
average activity of 109 flCi/ml.

GAMMA ENERGY ANALYSES (GEA)

Samples were acid predigested and analyzed using procedure/revision number LA-
548-121/E-O. Sample holding times ranged from 77 to 82 days. Except for
radium-226 with a maximum holding time of six months, there were no specified
maximum holding times in SW-846 protocol. Al1 GEA analytes were, therefore,
within the required holding time criteria. There did not appear to be any
analytical anomalies or difficulties during these analyses.

The GEA procedure does not use an LCS qual itY contr~l standard for everY
isotope; the LCS standard contained only 60C0 and 13CS. Quality control
parameters for all of the GEA analytes were expressed relative to these two
isotopes.

The 137CS LCS standard recovery was acceptable with 96.3 percent recovery.
The ‘Co LCS standard recovery was also acceptable with 99.2 percent recovery.

The GEA procedure is sufficiently free of matrix interference with analyte
quantitation that the procedure does not require spiking to assess matrix
effects. However, another quality control parameter, percent counting error,
was of significance. It was determined and reported when the sample analyte
activity was above the detection 1imit.
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Precision evaluation was based on the difference between the samples and their
corresponding dupl icates. The TSAP specified control 1imit for precision for
all GEA analytes was *2O RPD.

CESIUM-137 (by GEA)

1JTC5 ~reci Sion value for sample lC was acceptable with 1.8 RpD.

The counting error for al1 samples ranged was 0.3 percent.

137CS activities in the preparation blank and field blank were less than the
detection 1imit, indicating the absence of contamination.

Sample 137cs activities ranged from 111 to 114 flCi/ml, with a mean value of

112 flCi/ml. These activities were less than the notification limit specified
in the TSAP.

CESIUH-134 (by GEA)

134CS precision RPD between sample lC and its duplicate was not able to be
determined because the sample activity values were less than the detection
limit.

Sample counting errors were not able to be determined because the samples had
activities less than the detection limit.

Preparation blank activity ~3~s less than the detection 1imit, indicating the
absence of contamination. Cs activity in the fiel~ blank was also less
than the detection 1imit, indicating the absence of 1 4CS contamination.

All sample 134cs activities were less than 0.0559 KCi/ml . These activities

were significantly less than the notification 1imit specified in the TSAP.

CERIUR/PRASEODYt41Ut4-144 (by GEA)

144Ce is counted with 1’4Pr because the two isotopes are indistinguishable by
GEA analysis. 144pr is the decay daughter product of 144Ce. The combined

activity was determined from the 144Pr gamma energy 1ine when the parent and
daughter were at secular equilibrium.

W+celpr precision values between samples and their duplicates were not able

to be determined. 144Ce/Pr values for each sample and sample duplicate were
less than the detection limit.

Sample counting errors were indeterminable because all sample activities were
less than the detection 1imit.
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144ce/pr ~ctjvities for the preparation blank and field blank were less than

the detection 1imit, indicating the absence of contamination.

Average sample 144ce/pr activities were not able to be calculated because al1
The 144Ce/pr activity for all samples waswere less than the detection 1imit.

less than 0.731 #Ci/ml.

COBALT-60 (by GEA)

60Co precision values between samples and their duplicates were not able to be
determined because activities for each sample and sample duplicate were less
than the detection 1imit.

Sample counting errors were indeterminable because al1 sample activities were
less than the detection 1imit.

60Co activities for the preparation blank and field blank were less than the
detection 1imit, indicating the absence of contamination.

Average sample activities were not able to be calculated because al1 were less
than the detection 1imit. The 60Co activity for all samples was less than
0.00757 flCi/ml. These activities were significantly less than the
notification limit specified in the TSAP.

EUROPIUM-154 (by GEA)

154Eu precision values between samples and their duplicates were not able to
be determined because activities for each sample and sample duplicate were
less than the detection limit.

Sample counting errors were indeterminable because all sample activities were
less than the detection limit.

154Eu activities for the preparation blank and field blank were less than the

detection 1imit, indicating the absence of contamination.

Average sample activities were not able to be calculated because all were less
than the detection 1imit. 154EU activity for all samples was less than 0.0263

flCi/ml. These activities were significantly less than the notification limit
specified in the TSAP.

EUROPIUM-155 (by GEA)

155EU precision values between samples and their dupl icates were not able to

be determined because activities for each sample and sample duplicate were
less than the detection limit.
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Sample counting errors were indeterminable because all sample activities were
less than the detection limit.

155EU aCtivitie5 for the preparation blank and field blank were less than the

detection 1imit, indicating the absence of contamination.

Average sample activities were not able to be calculated because all were less
than the detection 1imit. 155Eu activity for all samples was leSS than 0.204

pCi /ml. These activities were significantly less than the notification limit
specified in the TSAP.

NIOBIUM-94 (by GEA)

94Nb precision values between samples and their duplicates were not able to be
determined because activities for each sample and sample duplicate were less
than the detection 1imit.

Sample counting errors were indeterminable because all sample activities were
less than the detection limit.

94Nb actjvjtje5 for the preparation blank and field blank were less than the

detection 1imit, indicating the absence of contamination.

Average sample activities were not able to be calculated because all were less
than the detection 1imit. gLNb ~ctivjty for all samples was leSS than 0.0141

pCi/ml. These activities were significantly less than the notification limit
specified in the TSAP.

RUTHENIUf4/RHODIUf4-106(by GEA)

11J6RUis detected in the presence of its dau9hter, 106Rh because the two
isotopes are indistinguishable by GEA analy&is. Ra~~60activity values were
shown in the spread sheet as the sum of Rh and Ru activities at secular
equilibrium.

lo6Ru,Rh precision value5 between samples and their dupl icates were ‘ot able

to be determined because activities for each sample and sample duplicate were
less than the detection limit.

Sample counting errors were indeterminable because all sample activities were
less than the detection 1imit.

l’JbRu/Rhactivities for the preparation blank and field blank were less than

the detection 1imit, indicating the absence of contamination.

Average sample activities were not able to be calculated because all were less
than the detection 1imit. 106Ru/Rh activity for all samples was less than
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1.13 flCi/ml. These activities were significantly less than the notification
limit specified in the TSAP.

RADIUM-226 (by GEA)

226Ra precision values between samples and their dupl iCatf3S were not able ‘0

be determined because activities for each sample and sample dupljcate were
less than the detection 1imit. Because the detection 1imit for 26Ra is
characteristically very high by the GEA procedure, it is not the procedure of
choice for samples with low activity.

Sample counting errors were indeterminable because al1 sample activities were
less than the detection limit.

ZZARa activities for the preparation blank and field blank were less than the

detection 1imit, indicating the absence of contamination.

Average sample activities w$re not able to be calculated because all were less
than the detection 1imit. 26Ra activity for all samples was less than 1.45
pCi/ml . Despite being less than the detection 1imit, all sample results
exceeded the notification 1imit of >0.033 pCi/ml. Failure to provide sample
results that wer~ less that the notification 1imit occurred because of the

37CS activity in the samPles.
relatively high To minimize the excessive
background, dilutions of the sample were required, causing the detection
1imits to be increased by the sample dilution factor.

TRITIUH (by Lachat/Liquid Scintillation)

This procedure was performed on the direct sample using procedure/revision
number LA-218-114/8-O. Sample holding times ranged from 89 to 94 days. A
required sample holding time was not specified in SW-846 protocol for this
analyte.

Performance on the LCS standard was acceptable with a recovery of 114.5
percent.

Spike accuracy was acceptable, being within the TSAP specified acceptance
criteria of 70 to 130 percent recovery, with a value of 101.9 percent
recovery.

Precision, as measured by the relative percent difference between the spike
and spike duplicate, was within the TSAP specified acceptance 1imit of *25 RPD
with a value of 2.7 RPD.

The counting error for all samples ranged from 0.5 to 5.3 percent.

The activities of the field and reagent blanks were only S1ightly greater than
the detection 1imit, indicating the absence of contamination.
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3H activities for the tank samples ranged from 0.00104 to 0.0276 flCi/ml, with
a mean activity of samples of 0.0111 LCi/ml.

CARBON-14 (by Liquid Scintillation)

This procedure was performed on the direct sample using procedure/revision
number LA-348-104/C-O. Sample holding times ranged from 48 to 107 day?. A
required sample holding time was not specified in SW-846 protocol for 4C.
For the analytical run that included the field blank, the chemist noted,

“Although (reagent) blank activity was high, it appears to have
had no effect on the sample or duplicate results. Spike and Spike
duplicate indicate no interferences. ”

The LCS standard recoveries were within acceptance 1imits with values of 90.2
and 75.2 percent. The statistically derived upper and lower control 1imits
were 110.32% and 58.55%, respectively.

Spike accuracy was acceptable, being within the TSAP specified acceptance
criteria of 70 to 130 percent recovery with values of 85.8 and 86.7 percent
recovery.

Precision performance between the spikes and spike duplicates met the TSAP
specified acceptance 1imit of +25 RPD, having a values of 0.7 and 0.9 RPD.
Precision between sample lC and its duplicate was good with 6.3 RPD.

The counting error for tank samples was reasonable for 1iquid scintil 1ation
analyses, ranging from 1.0 to 1.3 percent.

The 14C activity of the reagent blank for the tank samples was less than the
detection 1imit. The activity of the field blank’s reagent blank was slightly
greater than the detection 1imit. Consequently is was determined that al1
blanks were not contaminated.

Average V+C activities for the tank samples ranged from 0.000213 to 0.000398

pCi/ml, with a mean activity of samples of 0.000330 pCi/ml. These activities
were significantly less than the notification limit specified in the TSAP.

SELENIUM-79 (by Ion Exchange/Di st/Liquid Scinti 11ation)

‘Se analysis was performed on acid digestions of the samples. The digestion
generated soluble selenium needed for full recovery of the analyte, and also
produced an acid matrix which was required for this procedure.

‘Se analyses were performed using procedure/revision number LA-365-132/C-l.
Sample holding times ranged from 99 to 104 days. A required maximum sample
holding time was not specified in SW-846 protocol for this analyte. There did
not appear to be any analytical anomal ies or difficulties during the analyses
of this analyte.
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‘Se activity was based upon calibration with a lAC standard, since both

L
nuc ides have approximate y the same beta energy. This was necessary because
no Se standard exists.

Isotopic recovery through the preparative procedure was estimated
gravimetrically by the use of a carrier for both the sample and the blanks.
Carrier recoveries were good for the field blank, samples and duplicate with
values ranging from 79.5 to 93.5 percent.

The counting error of ‘Se for all samples ranged from 2.9 to 3.7 percent.

The ‘Se activities of the field blank and reagent blanks were less four times
greater than the detection 1imit, indicating the absence of contamination.

The precision met the TSAP specified ac$$eptance criteria of *25, where the RpD
for sample lC was 12.6. Precision for Se is based on the difference between
a sample and its dupl icate.

‘Se activities ranged from 0.0000331 flCi/ml and 0.000274 pCi/ml. The average
‘Se activity of all samples was 0.000211 #Ci/ml. These activities were
significantly less than the notification limit specified in the TSAP.

STRONTIUM-89/90 (by Separation/Proportional Counting)

This procedure was performed on acid digestions of the samples using
procedure/revision numbers LA-220-101/D-l and E-3. Sample holding times
ranged from 96 to 101 days. A required sample holding time was not specified
in SW-846 protocol for this analyte. There did not appear to be any
analytical anomalies or difficulties during the analyses of this analyte.

The ag@05r LCS standard percent recovery of 97.9 was within acceptance 1imits.

Spike accuracy (measured on the field blank) was acceptable, being within the
TSAP specified acceptance criteria of 75 to 125 percent recovery, with a value
of 102.9 percent recovery.

Precision as measured by the relative percent difference between the spike and
spike dupl icate was within the TSAP specified acceptance 1imit of *2O RPD with
a value of 10.7 RPD.

The counting error was low for samples lC and 2C with 2.6 to 2.5 percent,
respectively. The counting error was high for sample 3C was high at 99.0
percent because the sample activity was less than the minimum detectable
activity. For the field blank, the counting error was high with a value of
177.0 percent, which is expected because of the low number of counts detected
for a blank. Sample carrier recoveries were acceptable, ranging from 89.5 to
91.7 percent.
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The activity of the preparation blank was less than the detection limit, and
the field blank activity was only S1ightly greater than the detection 1imit.
Consequent y, both blanks were determined to not be contaminated.

a~l~osractivities for the samples ranged from 0.00103 to 0.316 uCi/ml . The

mean activity of all samples was 0.210 flCi/ml. These activities were
significantly less than the notification limit specified in the TSAP.

TECHNETIUM-99 (by EXTRACTION/LIQUID SCINTILLATION)

‘Tc analyses were prepared by performing an acid predigestion of samples.
Digestion was performed to fully dissolved the analyte, facilitating analyte
detection. Analyses were performed using procedure/revision number LA-438-
101/D-2. Sample holding times ranged from 94 to 99 days. A required maximum
sample holding time was not specified in SW-846 protocol for this analyte.

There did not appear to be any analytical anomalies or difficulties during the
analyses of this analyte.

‘Tc LCS standard recovery was acceptable with 84.7 percent recovery.

Accuracy as evaluated by percent recovery of spike was acceptable, with a
value of 98.7 percent. The TSAP specified 1imits for accuracy were 75 to 125
percent recovery.

Precision performance, as measured by the relative percent difference between
the spike and its duplicate, was acceptable at 1.3 RPD. The TSAP specified
1imit for precision was +20 RPD.

Sample tracer recoveries ranged from 70.7 to 72.2 percent, which were
acceptable. The counting error for al1 samples ranged from 1.3 to 9.6 percent
and was also of acceptable quality.

The ‘Tc activities of the field blank and preparation blank were less than
the detection 1imit and were determined to not be contaminated.

‘Tc activities for the tank samples ranged from 0.0558 to 0.0644 flCi/ml
(significantly less than the notification limit of >2 pCi/ml). The mean
activity for all samples was 0.0598 flCi/ml.

IODINE-129 (by Disti11ation~Ion Exchange/GEA)

1291 analY5j5 wa5 performed on direct Samples USjtKJ proceclure/revision ‘A-378-

lo3/c-o. Sample holding times ranged from 93 to 120 days. Several reruns
were performed for this analyte, causing the sample holding times to be
extended significantly. Required maximum sample holding times are not
specified in SW-846 protocol for this analyte.
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Accuracy performance, as determined by the recovery of the LCS standard, was
acceptable with values for the three runs of 75.0, 72.5 and 67.9 percent
recovery. The statistical ly derived upper and lower control 1imits for
acceptable LCS standard recovery were 121.84 and 49.19 percent, respectively.

The accuracy control 1imits specified in the TSAP were 75 to 125 percent
recovery. Accuracy was acceptable for the spike for only sample 2C with a
percent recovery of 79.3. For samples IC and 18, the spikes had STightly
lower recoveries of 71.4 and 67.9 percent, respectively. Achieving percent
recoveries for the spikes that are within the upper and lower LCS control
1imits is statistically probable because the standard recovery typically
represents the best analytical results possible. Therefore, although two of
the spikes representing different runs failed to meet the customer specified
acceptance criteria, the data presented are within the laboratory’s technical
acceptance 1imits.

The precision control 1imit specified in the TSAP for spike duplicates was +20
RPD. Precision between the spikes and their duplicates was acceptable with
values of 8.3, 1.1 and 0.6 RPD. Two samples which were analyzed in duplicate
also yielded comparable results with values of 3.5 and 2.8 RPD.

Sample carrier recoveries were marginal Iy acceptable, ranging from 47.5 to
61.3 percent.

Counting errors were reasonably good, ranging from 0.0 to 3.3 percent.

Activities of the field blank and reagent blanks were less than the detection
1imit, indicating the absence of contamination.

lZ$’1activitY for the samples ranged from 0.000115 to 0.000140 MCi/ml , with an

grand average of 0.000125, which did not exceed the notification 1imit of
>0.0026 #Ci/ml .

NEPTUNIUM-237 (by Extraction/Internal Proportional Counter)

237NP analyses were performed on previously acid digested samPles, usin9

procedure/revision LA-933-141/H-l. Sample holding times ranged from 81 to 86
days. A required maximum sample holding time was not specified in SW-846
protocol for this analyte. There did not appear to be any analytical
anomalies or difficulties during the analyses of this analyte.

Accuracy performance, as measured by percent recovery of the LCS standard, was
acceptable with 67.0 percent rec?verY, despite seeming to be extremely low.
Internal control 1imits for the 37NP LCS standard were 43.78 percent ‘0

114.25 percent. The 1imits are empirically derived and set at *3 standard
deviations from the mean of the historical data.
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Accuracy for the spike was acceptable with a percent recovery of 82.6. The
TSAP specified range of acceptance was 75 to 125 percent recovery. A rerun
was neither requested nor performed.

Precision performance was acceptable between the spike and spike duplicate
with a 0.6 relative percent difference. The TSAP specified acceptance 1imit
was *2O RPD.

The counting errors were quite high for all samples, ranging from 183 to 474
percent, because the sample activities were less than the detection 1imit.

Activities of the field blank and preparation blank were less than the
detection 1imit, indicating the absence of contamination.

237NP activities for the Samples were less than the detection limit, ran9in9

from <0.00120 to <0.00170 #Ci/ml.

PLUTONIUH-239/240 (by Ion Exchange/Alpha Energy Analysis)

zIgfzLopuanalYses were performed using procedure/revision LA-943-128/8-CI on

samples which had been previously digested. There did not appear to be any
analytical anomal ies or difficulties for these analyses.

The sample holding times ranged from 71 to 76 days. A required maximum sample
holding time was not specified in SW-846 protocol for this analyte.

Recovery of the LCS standard was acceptable with a result of 94.0 percent.

Accuracy performance was acceptable for the spikes with percent recoveries of
88.6 and 91.9 percent. The TSAP specified acceptance 1imits for 239’240Pu
accuracy were 70 and 130 percent recovery.

Precision between the spikes and their duplicates was acceptable with 2.3 and
3.7 RPD. The TSAP specified acceptance 1imit for precision was +25 RPD.

2MPU tracer recoveries were acceptable with values ran9in9 from 81.3 to gl.3

percent. The sample counting error for tank samples ranged from 10.4 to 11.2
percent.

The field blank and preparation blank had activities less than the detection
1imit, indicating the absence of contamination.

The tank sample 239/240pu activities were al 1 less than 0.000202 ~ciillll , and

did not exceed the TSAP specified notification 1imit.
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PLUTONIUM-238 (by Ion Exchange/Al pha Energy Analysis)

Z8PU analy~e~ were generated concurrently with 239’240Pudata in the pU239’240

procedure. Acid digested samples were prepared and then analyzed using
procedure/revision LA-943-128/B-O. There did not appear to be any analytical
anomal ies or difficulties with these analyses.

The sample holding times ranged from 71 to 76 days. A required maximum sample
holding time was not specified in SW-846 protocol for this analyte.

The assessment of accuracy for this method was based on the recovery of the
zJ$’puLCS standard because no 238Pu standard was avai1able. Percent recovery
of the 239Pu LCS standard was acceptable with a result of 94.0.

An evaluation of accuracy and precision based on a spike and spike duplicate
was not possible because a spiking standard was not available. A sample was
not analyzed in dupl icate as specified in the TSAP to evaluate the precision.
However, because all sample results wero less than the detection 1imit, a RPD
could not have been calculated even if iidupl icate analysis had been
performed.

236Pu tracer recoveries were acceptable with values ranging from 88.5 to 91.3
percent. The counting error for all samples ranged from 9.7 to 100.0 percent.

Field blank and preparation blank activities (based on Pu239’240)were less
than the detection 1imit, indicating the absence of contamination.

238PU aCtjvftfe5 of the tank samples w$re al 1 leSS than 0.000Z02 IJciiml .

Reported “less than” values for the
23 Pu detection 1 irnit were generated USjn9

20 dpm for the sample activity. Sample analytical values did not exceed the

notification limit.

AMERICIUM-241 (by Extraction/Al pha Energy Analysis)

Z~lAm analY5e5 were performed on acid digested samples Usin9 the newlY

developed procedure/revision LA-953-103/B-0. There did not appear to be any
analytical anomalies or difficulties for these analyses.

The sample holding times ranged from 63 to 75 days. A required maximum sample
holding time was not specified in SW-846 protocol for this analyte.

Percent recovery of the LCS standard was acceptable with a value of 88.2.

Accuracy performance was acceptable for the spikes with percent recoveries of
88.2 and 91.6 percent. The TSAP specified acceptance 1imits for 241Am
accuracy were 70 and 130 percent recovery.

Precision between the spikes and their (duplicates was acceptable with 1.9 and
7.2 RPD. The TSAP specified acceptance 1imit for precision was *2O RPD.
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ZqJAm tracer recoveries were good, ranging from 84.1 to 91.9 Percent.

The field blank and preparation blanks had activities less than the detection
1imit, indicating the absence of contamination.

241AM activity was less than the detection 1imit for all samPles, with all

2’3Am tracer peak as the ~4’Am peak. The notification
values less than 0.000308 pCi/ml . These “less ban” values were determined
using 5 percent of the
1imit of >1 pCi/ml was not exceeded by iin,y sample.

CURIUM-243/244 (by Extraction/Al pha Energy Analysis)

263)266cManalytical d~ta were generated iss an analytical by-product of 241Am

analysis, using the 41AM procedure/revi~ion LA-953-103/B-O on acid digested

There did not appear to be analytical anomalies or difficulties for
2437?J4:;”ana1yses

The sample holding times ranged from 63 to 75 days. A required maximum sample
holding time was not specified in SW-846 protocol for this analyte.

243/244cm and 241AM were analyzed simultaneously using the same procedur?,

Ver there was no 244cm standard or spike avail able for the evaluation ‘f

!6~X44cm accura

standard and $4” ‘ecause of this,

241Am was used as a surrogat$ LCS
Am was used as a tracer to estimate accuracy. 41Am standard

recovery ’was acceptable with a value of 88.2.

To verify that the procedure could appropriately measure 244Cm, the counter
was calibrated for efficiency. It was determined that the counting efficiency
was uniform across the entire energy counting spectrum.

The ziJiZ+m counting error for the samp”les and field blank was 100.O Percent.

243Am tracer recoveries were good, ranging from 84.1 to 91.9 percent.

Evaluations of accuracy and precision based on a spike and spike duplicate
were not possible because a spiking st~ndard was not available. All samples
were analyzed in dupl icate to assess 24‘244Cmprecision. An RPD value could
not be calculated for any of the samples, however, because the activities for
all samples and their dupl icates were less than the detection 1imit.

The activities of the field and preparation blanks were less than the
detection 1imit, indicating the absence of contamination.

The Z43/2qqCmactivity of all samples was less than 0.000308 $Ci/ml . These

“less than” valugs were determined using 5 percent of the 2 3Am tracer peak as
the 243’244Cmand 41Am peaks. No sample exceeded the notification 1imit of
>0.013 flCi/ml.
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ORGANIC ANALYSES

Although Total Organic Carbon is an organic analysis and would generally be
discussed in this section, it was placed in the inorganic section. This
PIacement enabled consolidating the discussion of total carbon, total
inorganic carbon and total organic carbon and their interrelationships in the
characterization of AP-105 waste.

The matrix for tank AP-105 samples as defined by SW-846 was concentrated
aqueous waste. Sample holding times for both volatile organic analysis (VOA)
and semi-volatile organics (Semi-VOA) were defined in volume 1, section B,
chapter 4, table 4-1 of SW-846, as 14 days prior to extraction. For semi-
volatiles, extracts must be analyzed within 40 days following extraction.

Analytical accuracy was based on the percent recovery of target compound
spikes. Analytical precision was based on the relative percent difference
between these spikes and their duplicates. Accuracy and precision acceptance
criteria for each compound were given Table 2 of the TSAP.

To enable interpretation of summary data for VOA and Semi-VOA compounds, Table
8 defines the qualifiers, called Q-flags, shown on Form I in the Organic Raw
Analytical Data section and on the Data Summary Tables.

Table 8. Data Qualifier Definitions

Q-FLAG DEFINITION

u Indicates the compound was analyzed for but not detected; the U-
flagged concentration number is the quantitation 1imit.

J Indicates an estimated value for the target or tentatively
identified compounds; spectra meet criteria but response is below
the quantitation 1imit for the target compounds.

B Compound was found in the blank.

o Analysis was performed on a diluted sample.

E Indicates that quantitation was above the calibration range.

N Indicates the presumptive evidence of a compound. This flag is
only used for tentatively identified compounds, where the
identification is based on a mass spectral 1ibrary search.

x Indicates nitration product of the acid surrogate.

Raw data can be found in the Raw Analytical Data section under Organic
Analyses.
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VOLATILE ORGANIC ANALYSIS, VOA (by GC/MS)

The samples were analyzed using procedure LA-523-405/A-4, a purge and trap/gas
chromatograph-mass spectrometer instrumental method. A narrative by the
cognizant chemist was provided in the raw data section of the data package
which gives additional information.

A 0.1 ml aliquot of the sample was combined with 4.9 ml of lab blank water in
the purge vessel. Hanford wastes have historically been difficult to analyze
because of the carry-over of foam into the trap from the VOA sparging vessel.
As a consequence, the sample aliquot was 1imited to the largest aliquot (O.1
ml) that was not expected to produce foaming above the vessel during sparging.
Sample holding times ranged from 22 to 26 days. The SW-846 holding time for
VOA is 14 days.

The Internal Standard compounds (IS) were bromochloromethane, 1,4-
difluorobenzene and chlorobenzene-d5.

The initial calibration data met al1 acceptance criteria for the SW-846 method
except for the Bromoform response factor, which was S1ightly low. The
Bromoform response factor did, however, meet CLP acceptance critera. The
lower response factor for Bromoform does not impact the data generated for the
target compounds specified by the program for this project.

None of the target compounds exceeded the maximum percent difference of t40
percent for continuing calibration.

The System Monitoring Compounds (SMC), iil so called surrogates, were toluene-

d8, bromofl uorobenzene, and 1,2-dichloroethane-d4. The LCS control 1 imits

which were appl ied to VOA analyses were those specified in the Contract
Laboratory Program (CLP) Statement of Work (SOW), August 1991, for System
Monitoring Compounds (SMC). The LCS standard for VOA is defined as the method
blank, which contains internal standards and surrogates and is analyzed at the
start of each 12 hour analysis window. The acceptance criteria used are
located on the Recovery Report page for each sample in the Raw Analytical Oata
section and in the Data Summary Tables section (shown as surrogates).
Recovery of al1 surrogates was acceptab”le, meeting the recovery 1imit
criteria.

The Matrix Spike compounds (MS), which were analyzed, were the same as the
target analytes which were required by the TSAP in Table 2. Al1 target
analytes met the TSAP’s spike accuracy acceptance 1imits. Table 9 indicates
the control 1imits specified in the TSAP for the VOA compounds.

Precision performance was evaluated for each target compound as the relative
percent difference between the matrix spike for sample 1A and its duplicate.
The RPOS for al1 targets were acceptable with values less than or equal to 4.
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The concentrations of all target compounds in the field blank, trip blank and
reagent blank were less than the quantitation 1imit and consequently were
determined to not be contaminated.

Table 9. TSAP Specified Control 1imits for VOA Compounds

Target Compound Name Precision Control Accuracy Control
Limits Limits

Acetone ~25 RPD 40 - 110 % Recovery

l-Butanol *25 RPD 30 - 110 % Recovery

2-Butanone +25 RPD 40 - 110 % Recovery

2-Hexanone t25 ~PD 40 - 125 % Recovery

Methyl Isobutyl Ketone *25 RPD 40 - 110 % Recovery
(4-Methyl -2-pent anone)

2-Pentanone t25 RPD 40 - 125 % Recovery

Tetrahydrofuran +25 RPD 30 - 110 % Recovery

The compound Methyl Isobutyl Ketone (MIEIK)is specified as an analyte in the
TSAP. The preferred name for this compound is 4-Methyl -2-pentanone.

All raw data, including calibration information, were furnished as instrument
printouts.

~:m;;rget analytes were observed in any of the samples above the notification
Acetone was observed in al1 three samples with the concentrations

rangi~g from 490 (estimated) to 550 fig/l.. Information on Tentatively
Identified Compounds (TIC) is available in the raw data section.

SEMI-VOLATILE ORGANIC ANALYSIS, Semi-VOA (by GC/MS)

The samples were extracted with a semi-micro continuous 1iquid/1 iquid
extractor using procedure LA-523-132/B-0. The sample extracts were analyzed
by a gas chromatograph/mass spectrometer instrument using procedure LA-523-
406/A-O . A narrative by the cognizant chemist was provided in the raw data
section of the data package which gives additional information. That
narrative noted that there were difficulties with acid surrogate recoveries,
recoveries of acid matrix spike compounds (non-target) in samples, and
contamination by numerous non-target compounds of the blank. Several
observations of color changes and precipitate formation were also recorded
during the extractions.

The SW-B46 specified holding time (Table 2) of 14 days for extraction was
exceeded for all samples. The sample holding times for extraction ranged from
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78 to 90 days. The SW-846 specified holding time of 40 days after extraction
for analysis was not exceeded for any sample. The sample holding times for
analyses ranged from 7 to 14 days. It was not possible to meet the SW-846
short holding time for extraction of Semi-VOAs because of the extra procedural
steps necessary to handle radiological material. The TSAP required that the
trip blank be analyzed only after target compounds were detected in the field
blank. 8ecause target compounds were detected in the tank samples, however,
it was decided to also analyze the trip blank.

LCS control 1imits for the Semi-VOA compounds were administratively set to the
criteria 1isted in procedure LA-523-406/A-O for surrogates. The LCS standard
fur Semi-VOA is defined as the method blank, which contained internal
standards and surrogates. The internal standards were 1,4-Dichlorobenzene-d4;
Naphthalene-d8, Acenapthene-dlO; Phenanthrene-dlO; Chrysene-d12 and
Perylene-d12. The surrogates (SMCS) were 2-Fluorophenol; Phenol-d5; 2-
Chlorophenol-d4; 1,2-Oichlorobenzene-d4; Nitrobenzene-d5; 2-Fluorobiphenyl;
2,4,6-Tribromophenol and Terphenyl-d14. The surrogate acceptance criteria are
located on Form II SV-I in the Organic Raw Analytical Data section and on the
data summary tables.

2-8utoxyethanol and tri-butylphosphate had acceptable percent differences of -
-4.7 and -4.2, respectively for the continuing calibration check.

All analytes had percent relative standard deviations which were acceptable
(less than 15%) for the initial 5 point calibration except for 4-Nitrophenol.

The acid surrogate recoveries were affected by the sample matrices. The
nitration of phenol ic surrogates and other phenol ic compounds in Hanford tank
waste samples is expected. Such nitration does not occur in the blanks or
other non-tank waste matrices. For example, 2-Fluorophenol can be seen to be
nitrated to form 2-Fluoro-4-ni trophenol and 2-F1uoro-6-nitrophenol. Surrogate
nitration products, flagged on form IF with an X, were found in all three
samples. Acid surrogate recoveries for the trip blank and field blank were
acceptable.

Acceptable tributylphosphate (TBP) recoveries of 91 .6% and 88.0% were obtained
in the matrix spike (MS) and duplicate (MSD), respectively. The TSAP
specified 1imits for accuracy for TBP were 40 to 125 percent recovery.
Precision between the MS and MSD was 4 RPD. 2-Butoxyethanol had acceptable
accuracy (with MS and MSD results of 88.0 and 100 percent recovery). The
precision between the MS and MSD (with 13 RPD) was also acceptable, meeting
the TSAP control 1imit of +25 RPO.

Al1 of the samples and blanks met the internal standard criteria, with the
following exception: Perylene-d12 (the last eluting internal standard) was
present below the lower acceptance 1imit for al1 three tank samples. The loss
of this internal standard had no impact, however, on any of the surrogates or
target analytes, because they used other internal standards for quantitatton.
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Raw data, including calibration information, were furni shed in the Raw Data
section.

Many Tentatively Identified Compounds (TIC’s) were observed in the AP-105
samples. An attempt was made to identify some of the surrogate nitration
products, which were f1agged with an X on the IF forms. The 1ibrary was
unable to produce even poor qual ity hits on many peaks. On the others, the
1ibrary match was considered very tentative, and no attempt was made to verify
the TIC with an external standard. The chemist’s narrative notes that many of
the contaminants which appear as TICS in the samples and blanks appear to be
coming from degradation of the stabil izer in the methylene chloride extraction
solvent. Consequently these compounds are artifacts of the procedure but are
not true components of the tank samples. Sample TICS were flagged with the
letter “B”, when these TICS were also found in the method blank.

CONCLUSIONS

The major constituents in the samples taken from tank AP-105 were (not
surprisingly) water, aluminum, sodium, hydroxide, nitrate, nitrite, phosphate,
sulfate and carbonate. The concentration of total organic carbon was also
present at sign~$icant concentration relative to other tank waste
constituents. Cs activity accounted for essentially all of the total beta
activity.

NO total alpha activity was detected in any of the S~~fiiS2 which was
consistent with the observation that 239’240Pu,238Pu, , 43’244Cmand 237NP
were also not detected. Iron was not detected in any of the samples, whereas
it is frequently found in tank samples.

Calculations were performed to evaluate the waste composition with respect to
the waste compatibility corrosion rules. The data generated in Table 10
indicate that the waste in al1 three tank samples meets the waste
compatibility corrosion specifications.
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Data Summary Tables
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u-l
C?l

OH- by Pot.Tkration
Procedure IA-21 1-102

Labcore Customer Sample Duplicate Sample Detection Standard Spike Spike Spike Dupl. Blank

Number ldentificatton Result Result Precision Limit Recovery Recovery Duplicate Precision

pg/mL pglmL RPD pg/mL % % % Recovery RPD pglmL

S96VOOO047 AP-1 05, 5AP-96-I C 3.18E+04 3.13E+04 1.6 2.50E+03 98.6 nla nla nla -=4.20E+01

S96VOOO048 AP-1 05, 5AP-96-2C 3,27E+04 3.32E+04 1,5 2.50E+03 98.6 rva nla nla <4.20E+01

S96VOOO049 AP-1 05, 5AP-96-3C 361 E+04 3.60E+04 0.3 2.50E+03 98.6 nla nla nla <4.20E+OI

S96VOOO058 AP-I 05, 5AP-96-IB <6.30E+01 <6,30E+01 nla 6.25E+01 98.6 nla nla nla <4 20E+OI

DH Direct
Procedure IA-212-106

Labcore Customer Sample Duplicate Sample Datectton Standard Spike Spike

Number

Spike Dupl, Blsnk

Identification Result Result Precision Limit Recovefy Recovery Duplicate Precision

(Expected pH

PH PH RPD PH minus Observed PH) % % Recovery RPD PH

S96VOOO047 AP-1 05, 5AP-96-I C 13.31 13.35 0.3 0.01 0.01 nla nla nla nla

s96VOOO048 AP-1 05, 5AP-96-2C 13.49 13.48 0.1 0.01 0.01 nla da nla nla

s96VOOO049 AP-1 05, 5AP-98-3C 13.45 13.46 0.1 0.01 0.01 nla nla nla nla
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Ammonia by ISE-SM Additions
Procedure LA431 401

Labcore Customer Sample Duplicate Sample Detetilon Standard Spike Spike Spike Dupl. Blank

Number Identification Result Result Precision Limit Recovery Recovery Duplicate Precision

uglmL pg/mL RPD pg/mL % % % Recovew RPD pg/mL

S96VOOO047 AP-105, 5AP-96-IG 2.00E+O1 nla nla 5.00E+OO 91.6 123 nla nla

SSWOOO048 AP-105, 5AP-96-2C 6.32E+01 nla nla 5.00E+OO 91.6

1.36E+o0

116 122 5 1,36E+O0

swJoooo49 AP-105, 5AP-96-3C 6.48E+01 nla nla 5.00E+OO 91.6 121 Ma nla 1.36E+O0

S96VOOO058 AP-105, 5AP-964B <5. OOE+OO nla nla 5.00E+oo 91.6 105 nla nla 1.36E+O0

i%
.<



km Chromatographyby Procedure IA-633-105

Fluoride-!C-Dionex 4000/4500

Labcore Customer SamPie Dup+icate Samp!e Detsction Standard SWke Spike Spike DuPI. Blank

Number ldenIMc#M Resun Resuit Prsciaion Limit Rswvery Rscovery Du@ats Prscision

pg/mL pg/mL RPD @mL % “h “,4R=very RPD pg/mL

SSWOOO047 AP-105, 5AP-96-l C 3.23E+02 nla nla 2.54E+01 92.9 nla nla nla -=1.20E-02

S96VOOO048 AP-1 05, 5AP-96-2C 2.54E+02 I-l/a nls 4.97E+01 92.9 112.2 113.0 12.4 <1 .20E-02

S96VOOO049 AP-1 05, 5AP-96-3C 3.48E+02 nla nls 2S4E+01 92.9 nla nla rda <1 .20E-02

S86VOOO058 AP-105, 5AP-96-IB .7.20E-02 nla nla 7.20E-02 92,9 nla rds nls <1 .20E-02

Nitrlte4C - Dionex 4000/4341sl

Latmre Customer Sample Duplicate Sam@e Detsdon Stsndard S@ke

Number

Spike Spike Dupl. Blank

Identication Result Rasuit Prs&iOn Limti Rscwerj Rscovery Du@icate Precision

Ug/mL pg/mL RPD pg/mL “h % % Rscovery RPD pg/mL

S96VOOO047 AP-I05,5AP-S6-1C 4.57E+04 da da 2.29E+02 93.0 ./. .1. . f= <1 q8E41

s96VOOO048 AP-1 05, 5AP-96-2C 4.68E+04 da nIa 4.47E+02 93.0 , ““.- , ..,. .J8E-01

SS6VOOO049 AP-I 05, 5AP-96-3C 4.81E+04

. .

nla nla 2.29E+O~ Q? n “/. “/9 I “h I <1 I18E-01

SSX3VOOO058 AP-1 05, 5AP-96-IB c6.48E-01 nla nla 6,48E-O , .18E-01

, ,,,. , !“- , ,“- , -1..

00 n an 7 07 I<in

,.- ..- ,“-, ,.
i;I ii’; I II/a I nla I da I <1.0

Nitrate by lC-Dionex 4000/4500

Labcore I Customer Samp4e Duphcate Sample Dstetion Standard Spike I Spike S@ke Dupl. Blank

Numbs I Idenbiication Rssuk ~ Rssull ~ Pre&on ~ Limil Rawvery Rswvery I Duplicate Precision

pg/mL pg/mL p@mL % % % Rscovery RPD pg/mL

S96VOOO047 AP-105, 5AP-96-1 C 9.50E+04 nla nla 2.95E+02 iol.o da nla nla c1 .39E-01

S96VOOO048 AP-1 05, 5AP-96-2C 1.01E+05 nla nla 5.76E+02 101.0 100.5 101.8 2.0 <1 .39E-01

S96VOOO049 AP-1 05, 5AJW6-3C 1.02E+05 nla nla 2.95E+02 101.0 nla rda nla <1 .39E-01

SS6VOOO058 AP-105, 5AIW6-IB 8.63EJ31 nla nfa 8.34E-01 101.0 nla da da <1 .39E-01

Phosphate-lC-Diinex 4000/4300

Labcore Customer Samp4e Duplicate Sam@e Detecbon Standard Spike Stike Spike Dupl. Blank

Numbsr Identicadon Resun Resutt Precision Limti Rscove~ Rswvery Duplicate PrscisiOn

@mL @mL RPD pg/mL % % % R-y RPD pg/mL

SS6VOOO047 AP-1 05, 5AP-96-1 C 1.1 5E+03 nla nla 2.54E+02 99.4 da nla nla c1 ,20E-01

SS6VOOO048 W-1 05, 5AW6-2C 1.39E+03 da nfa 4.97E+02 99.4 93.9 93,9 6.0 -=1.20E-01

3SVOOO049 AP-1 05, 5AP-96-3C 1.54E+03 rda da 2.54E+02 99.4 nla nla da <1 .20E-01

S96VOOO058 AP-I 05, 5AP-96-IB <7.20E-01 nla da 7.20E-01 S9.4 nla nla n/a <1 .20E-01

Suffits by lC-Dionex 4000/4300

Labcore Customer Sam@e Dupiicate Sample Detscton Standard Spike

Number

Spike S@ke Dud. Blank

ldentYicalion Rssull Ream PrscisiOn Limt Rscevery Rscovery Cl@icate Precision

pglmL pg/mL RPD @mL % % % RewveIY RPD pg/mL

S96VOOO047 AP-1 05, 5AP-96-1 c 1.93E+03 rda da 2.93E+02 103.0 nla Ida da -=1.38E-01

S96VOOO048 AP-1 05, 5AP-96-2C 2.54E+03 nla nla 5.72E+02 103.0 99.8 101,1 1,3 -=1,38E-01

S96VOOO049 AP-105, 5AP-96-3C 2.06E+03 nla nla 2.93E+02 103.0 nla nla nla -=1.38E-01

s96VOOO058 AP-1 05, 5AP-96-IB 1.47E+01 nla nla 8.28E-01 103.0 nla nla nla @.38E-01



Aluninlun 4CP.AcidDlgestCq
Pmcedurw LA406 -151/161

Labcmre customer Sample Dup4cate Sample Detcxlkxl Standard Sdke spike SpikeDud. Prepamtbn Ser!al serial

Numtef lMmtiocatbn ResM Resuii Precision Limit Recovery Reccwy Dw4iE& P- B!ank Ddlmml Dilution
p#mL pg/mL RPD p@mL % % ?4RemveIY RPD pg/mL p#mL ?4mb’ence

s%vwcc50 AP-IC6, 5AP-LI6l C 1.74E+04 1.75E+04 0.6 t .2SE+OI S9.8 36.6 nla da 1.31E-D1 1.7sE+04 2.3

ss6vowml AP-IM, WP-962C 1.77E+04 1.67E+04 5.B 1.zSE+O1 s9.8 rlla rJa rda 1.3! E-W Ma Ma

ss6vc03c52 AP-I M, 5AP-9S-3C 1.72E+04 1.76E+D4 2.3 1.zSE+D1 693 da da Iva 1.31E41 rlla M

sswo00w4 AP-ID5, 5AP-S64 1,77E+04 t .73E+04 2.3 1.25E+01 S9.s rda nia I!/a 1.31E-61 m% M

ss6wxmdo AP-I 05, 5AP-9WB 7.42E+W 6.9sE+cm 6.1 2.50E+o0 S9,6 da tia tia 1.31E-01 I I!Ja h

Chfiwn 4CP-Acid D@estUq
Plaadum lA405-161/161

Labwre Customer Sample Dupliie Sampk Medial Standard spike spike S@keDuPI, Preparatim Set’!al Sal’H

Number Identilicatbn Resuii Result Predsiml Lkmil REWVEIY R=weiy Dupkate PrecMll Blank Dllutbn DilWion
p@mL p#mL RPD @nL % ?5 % Recovery RPD p@mL pg/mL ?4Dmererce

s9Bvccc053 AP-f 05, 5AP-S1 C 2.13E+02 2.13E+D2 OJYI 2.543E+W SS.6 S9.6 Ma Na 4. COE-02 2.IBE+02 2.3

s9Bwx025t AP-f05, 5AP-S2C 2.16E+02 2.05E+02 5.2 2.50E+W SS.6 rda da Ma <1.WE-02 ti Wa

SSWC?XD52 AP-IC5, 5AP-S6-3C 2.11E+02 2.15E+02 1.9 2.FA3E+W SS6 nh Wa nla <1.WE-02 rda da

swwxlos4 AP-105, 5AP-SM 2.f6E+02 2.11E+D2 2.3 2.50E+W SS.6 da nia da <1.WE-02 MU m
s93vlxnxa AP-ICE5,6AP-961B &.00E-Dl <5.00E.01 Ma 5.L%JE-LM 68.6 Ma rda nia -=1.WE-02 lia Ma

Iron =P&ld t!igest~quid
~UM LAd06 -161/161

Late.xe Customer Sampk Dupikale Samp4e D&ctkln S4andard spike Spke SpikeDUPL Preparatbri .seM serial

Number ldentisGstkln Red Resun Prd4km Limit RecweIY Recwery Du@cate P- Bhk DMkm Dilulicm
pg/mL pg/mL RPD p@mL % ?4 % Recowty RPD p@mL p@mL % Dfferenm

s9Bvm20w AP-1C6,5AP-SO-1C d .25E+LM 4 .25E+OI da 1.25E+DI 91.0 91.6 da m c5.03E-02 *.25E+01 m

S9BVOMXW AP-105, 5AP-S6-2C <1.25E+D1 <1.35E+01 Ma 1.25E+DI 91.0 Ma Iia rlh *, OSE-D2 da M

S9BVOW352 AP-lffi, 5AP-SB-3C <1,25E+OI <1.25E+oI i-iia 1.25E+01 91,0 Ma Ma Ma <. WE-02 llia m

s96vo#$54 AP-IC6, 5AP-9B-4 .1 .25E+OI d .?5E+OI Iva 1.25E+01 91.0 I-Ja I-h rh *,02E-D2 l-h nfa

sswccOMo AP-1C6, 5AP-9$IB .2.50E+O0 <2.WIE+OU nla 2.5DE+O0 91.0 Ma Ma nla <5.DOEU2 da W

Mawnesa -k2P.AciiW*
Procedure: LA-Bo6-161/161

Labcwe Custamer Sample Duplii sample Detec2M Standard spike Spke SpikeDuF4. Preparalial sefial SeriOl

Number ldemtifcatiml Result Red PrecMOn Lknn Recove!y Recwvefy Duplicate Pred&40n Bhrk DMiOn Di!ution
pg/mL p#mL RPD P@’oL ‘% % % Recovay RPD p@mL p@mL %Me$ence

ss6Voamo AP-IC6, 5AP-SEIC <2.50E+CU3 C2.SOE+CKI Ma 2.SOE+OO SS4 67.0 Ma rlla <1.13E-02 <1.25E+01 m

s9BvDOoQ51 AP-1ffi, 5AP-S62C <2.SJE+OO Q.5DE+W Ma 2.50E+O0 66.4 da nIa nla <1,lDE-02 nla Wa

s%vo5x152 AP-IM, 5AP-9B-3C <2.wE+OO <2.5DE+W tia 2.50E+D0 I 66.4 da da 1 rlla <1,00E-02 da da

s%V@3X54 AP-1D5, 5AP-9B-4 .2.50E+DU Q.50E+03 tia 2.5DE+O0I 66.4 nia tia Ma -d .00E-02 Wa I h

s96voocw3 AP-1E, 5AP-96-IB c5.uJE-IM .5. ODE-DI wa 5.ME-01 [ 66.4 Ma Ma I Wa <t ,00E@ da *



wJ3&vMaP-202.Fw.l

SOdwn 4cPMi Digestuquid
Pnx241um. LMos-lslml

Labcme Cwtnrne.r Sample Dup4iie .%mpk Detdm Smdard spike spike spike Dupl, Prep8tkm serial set-id
Number Mentii Result Resuii Precisbn Limit Recowy Rewww oupikatO Prndsim Bkmk Dilutkm Dilutkm

pg/mL @mL RPD pg/mL % ?4 96Recovery RPD p#mL pg/mL 96DWerence
s90vKw60 AP-iC5, 5AP-93-IC 1.13E+C5 1.13E+C6 0.0 2.~E+Ol 104.6 -3.4 ria da 9,fflE-Oi 1.16E+c6 2.7
s98voc0331 AP-ID5, 5AP-962C 1.t6E+05 1.C8E+C6 6,3 2.50E+01 104.6 h * h 9.B5E-01 Ma tia
SS6WYX52 AP-1C5,5AP-963C 1.IOE+C6 1.13E+IX 2.7 2.53E+OI 104.6 Ma I da da 9.BsE-01 m h
S56WWX4 AP-lffi, 5AP-964 I 1.14E+05 f.12E+05 1.6 2.50E+OI ICM.6 nla Ma l-h 9.65EJ31 Ma da
ss6vooc06a AP-IDS, 5AP-561B 4.90E+OI 5.56E+01 11.5 5 WE+Cll 104.6 tia I da h 9.WE41 da I-L/a

N* 4cP-Acii Digestuqukl
Procedule LA40S-1511161

!ACOre Custanw sample Dupliite Sample OetedlOn Star’ddrd Spike spike SpikeDupl. Preparatial SeM serial
Numbs Ikldifdii Result ResuK Pmdskan Limk Recovefy Recwq Duplii Predsian Blank Dilution Dilulion

p@mL pg/mL RPD p@mL 96 s ‘?$Rec.owy RPD @mL p#mL ‘?$Differer@
s9swomxQ AP-I C5,5AP-96-1C <5.03E+W -=5,WE+W Ma 5,@JE+W 91.2 92.4 Ma da c2.00E-D2 c2.50E+Ol Ma
S96VWW51 AP-I 06, 5AP-W-2C <5.WE+W <5.WE+W da 5.WE+OO 91.2 I-l/a tia tia <2.WE-W m da
s96vwxxt52 AP-I 06, 3AP-9E-3C <5.00E+~ <5.WE+OO I-Ja 5.WE+OO 91.2 Ma PJa Ma <2.00E-D2 Ma h
swJ0xG54 AP-IDS, 3AP-5S-4 <5.00E+CO <5.WE+DO da 5.MIE+W 91.2 Ma nla Ma <2.WE-D2 Ma Ma
W3vcmmo AP-I W, 5AP-W-IB <1.WE+W <1.wE+oO Ma 1.WE+OO 91.2 nla da nia -=2.cOE-02 Wa Ma

silicon 4cP-Acid Dig8ai.w
PrOcedum LA406-161 /161

LabCore cwtOnwr Sample Duplii Sampla Detedbn Standdrd Spwe s@le S@e Dupl. Preparawl 3e6al Selial
Numbw ldOnliRcatizxl Rewif Resuii Predsbn Llmtl Re.wvety Recwe!y Duplii Pfedskln Blank Dilutkm Diklbn

p#mL @mL RPD pg/mL % 96 96RecoveIY RPD @mL @nL s Dii
SSwwYY50 AP-106, 6AP-sI C 9.44E+OI 7.37E+01 24.6 1.%E+OI 97.6 85.4 da Ma 1.17E+O0 9.70E+01 2.6
s%vocOw AP-1OS,3AP-S2C 8.44E+OI 8.36E+OI 1.0 1.25E+LU 97.6 Ma da da 1.17E+O0 PJa Ma
swJc0x52 AP-!05, S4P-S6-3C 8,36E+01 8.69E+OI 3.9 1.%E+o1 97.6 I nfa Ma da I 1.17E+O0 rda nia
3s6v000H4 AP-IC5, 5AP-6t4 9.wE+D1 8.51E+Of 6.6 1.zSE+OI 97.6 I-Ja Ills nla 1.i7E+IYJ nla I rlla
swvooOOBO AP-106, 3AP-swB 6,82E+OI 7,43E+OI 8.6 2.50E+O0 I 97.6 I flia nia tia I 1.17E+W tia Ma

Pnxedum LA-sos-lilllal “
kbcue customer sampk Duplbate sample Mectbl Stallddrd Spike stile SpikeDupl. Prepamtw Salw BeM
Number Idemfbwn ResuK Re5un P- Limii R=IVWY R=WV=Y Dupliie Precisim B!ank Ddutiwl Dilminn

p#mL p@mL RPD pg/mL s s % RewveIY RPD WIIT!L p@mL ?$Dmemnce
s%vccQc50 AP-1IX, 5AP-9S1 C <1.2SE+02 <1.25E+D2 nla 1.zSE+D2 =.6 66.2 * Iva -=3.OQE-D1 C6.25E+02 Ma
s93vccmo51 AP-1C%5AP*2C d .25E+02 <1.25E+02 da 1.2SE+02 =.6 da Ma M <5.00E-01 h I-#a
s66vw30s2 AP-I 65, 5AP-W3C <1.25E+02 <1.25E+02 Iva 1.25E+02 s5.6 h * Ma e5.L-AIE-ot nh Iva
sswwOD34 AP-105, 5AP-SE-I <1.25E+02 <1.?5E+02 h 1.26E+02 S5.6 da da Ma <5.00E+M nla
s%vo03060 AP-103, 5AP-SSIB

m
<2.50E+01 c2.50E+Ol rtla 2.YJE+O1 8=5.6 nfa da r!Ja <5.ODE-W PJa m



&w2-sD-wM-DP-202, REv. 1

TICbv Acid/Coulometrv
PrO&dure:LA~2-lti

Labcore Customer Sample Duplicate Sample Detection Standard Spike Spike Spike Dupl. Blank

Numbar Identification Result Reauk Precision Limit Recovery Recovery Duplicate Precision

pglmL pg/mL RPD pg/mL % % % Recovery RPD P@mL

S96VOOO047 AP-105, 5AP-%IC 2.74E+03 nla da 5.00E+OO 987 100.6 nfa nla 1.90E+O0

S96VOOO046 AP-105, 5AP-S6-2C 2.78E+03 nla nla 5.00E+OO 96.7 105.3 106.0 2.5 1.90E+O0

S9SVOOO049 AP-105, 5AP-96-3C 2.51E+03 nla Ills 5.00E+oo 98.7 102.6 nla nla 1,90E+o0

S96VOOO056 AP-1 05, 5AP-96-IB 7.00E+OO Ma nla 5.00E+OO 98.7 101.7 nla nla 1.90E+o0

Tot OrganicCarbonby Coul.

Procadure: IA-344-105

Labcore Customer Sample Duphcate Sample Detection Standard Spike Spike Spike Dupl, Blank

Numbar Identification Result Result Precision Limtt Recovety RecoveV Duplicate Precision

@mL FglmL RPD ~g/mL % % % Recovery RPD pg/mL

==lnnnnd7 AP-I 05, 5AP-96-I C 1.50E+03 nla nla 5.50E+OI 94.@ nla nla nla 7.00E-01

I AP-1 05, 5AP-86-2C 1.48E+03 Ma I nla 5.50E+01 94.0 90.2 89.5 0.8 7.00E-01

+03 nla nla 5.50E+01 94.0 nla nla nla 7.00E-01
E+OI 94.0 nla nla nla 7.00E-01

--- , ..- , ... - , -.-.E+OO 94.0 nla da nla 7.00E-01

-------- .,
S96VOOO048

o 5g!3vr)rJl)L1491 AP-105,5AP-96-3C I
Q 5~vlJ@J1353 I

1.53E+

AP-105, 5AP-8M 1.44E+03 I nla I nla I 5.50

S96VOOO058] AP-105,5AP-96-IB I 7,70E+nn “/a “/= i~sn

TotalCarbonby Coulometry
Procadure:IA444-105

Labcore Customer Sample Duplicate Sample DetectIon Standard Spike

Numbar

Spike Spike Dupl. Blank

Identification ResuR Result Precision Limit Recovery Recovery Duplicate Precision

pg/mL pg/mL RPD ~g/mL % % % Recovery RPD I@ mL

S96VOOO047 AP-1 05, 5AP-96-1 C 4.67E+03 nla nla 5,50E+01 94.7 Ma nla nla

S96VOOO048 AP-1 05, 5AP-96-2C 4.65E+03 nla nla 5,50E+01 94.7

5.00E+oo

107.7 107.0 0.7 5.00E+OO

S96VOOO049 AP-1 05, 5AP-96-3C 4.81E+03 rlia nla 5.50E+oI 94.7 nla nla nla 5,00E+O0
ccuwnnnn~n &P-4 n=. %W.CILIR 5 wr+nl nla n12 5 5nF+nn 9A 7 nla nla nla 5 OOF+OO
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Alpha In Llquld Samples
PrOceduE L&SOS-lot

Labcore Customer Sample Dupbte Sample Deteclion Standard Spike Spike Spike Dupl. Preparation C0un6ng
Number Identhlmtion Resuk Result Precision Limt Recovery Recovery DuPliiate Precision Blank Error

pCfmL pCUmL RPD pClmL % % % Recovery RPD pCJmL %
S96VOOO050 AP-1 05, 5AP-96-1 C <1 .02E-02 @.76E-03 da 1.21 E-02 103.0 nla da nia <1.02E-02 500
S96VOOO051 AP-1 05, 5AP-96-2C <1 .02E-02 <5.05E-03 Ma 1.21 E-02 103.0 nJa nla da <1.02E-02 500
S96VOOO052 AP-1 05, 5AP-96-3C <5.05E-03 .5.05E-03 nla 1.21 E-02 103.0 l-da da da <1.02 E-02 500
SS6VOOO054 AP-1 05, 5AP-S6-4 <5.05E-03 -=5.05E-03 da 1.21 E-62 103.0 da nla da <1 .02E-02 500
S96VOOO060 AP-1 05, 5AP-96-IB Q.50E-05 <4.19E-05 da } 5.97E-05 103.0 87.7 91.4 4.1 <1.02E-02 500

m

Ui sets In LlquldSamples
Procedurw L&ws.lol

Labcore Customer Sample DupWte Sample DetectJon Standard Spike
Number

Spike Spike Dupl. Preparation Counling
Idenfihxtion Resuk Result Precision Limt Recove!y Recovery DuPlkate Precision Blank Error

#CimL pCJmL RPD pCtimL % % % Recovery RPD pCJmL %
S96VOOO050 AP-1 05, 5AP-96-1 C 1.06E+02 1.08E+02 0.0 3.71E-02 100.3 nla nla da 1.59E-01 1.2
S96VOOO051 AP-1 05, 5AP-96-2C 1.12E+02 1.06E+02 5.5 3.71E-02 100.3 da nla tia 1.59E-01 0.4
S96VOOO052 AP-1 05, 5AP-96-3C 1.07E+02 1.06E+02 0,9 3.71E-02 100.3 Ma Ma I-l/a 1.59E-01 0.4
S96VOOO054 AP-1 05, 5AP-S6-4 1.11 E+02 1.10E+02 0.9 3.71E-02 100.3 nla nla nla 1.59E-01 0.4
S96VOOO060 AP-1 05, 5AP-S6-IS 3.02E-04 2.19E-04 31.9 1.64E-04 100.3 101.3 97.4 3.9 1.59E-01 47.1



i&i&w&DP.2112,REV.,

Gamma EnergyAnalysisby ProcedunsLA-548-121

CelPr-144by GEA
Labcore Customer Sample Duplicate Sample Detedlon CO-60 C*J 37 Preparation Counting
Number Identification Result Result Precision Limt Standanl Standatd Blank Error

pCi/mL @ilmL RPD pCilmL % Recovery % Recovety pCtimL %
S96VOOO050 AP-105, 5AP-96-I C <7.20E-01 <7.27E-01 nla 7.20E-01 99.2 96.3 <1 .22E-03 nla
S96VOOO051 AP-I 05, 5AP-96-2C <7.31 E-01 nla nia 7.31E-01 99.2 96.3 <1 .22E-03 nla
S96VOOO052 AP-105, 5AP-96-3C c7.23E-01 nla da 7.23E-01 99.2 96.3 <1 .22E-03 n/a
S96VOOO060 AP-I 05, 5AP-964B <5,24E-02 nla nla 5.24E-02 99.2 96.3 <1 .22E-03 nla

Cobalt-60 by GEA
Latzore Customer Sample Duplicate Sample Detedion CO-60 Cs-137 P=paration Counting
Number Identification Result Result Precision Limit Standatd Standani Blank En’or

pCi/mL pCdmL RPD @i/mL “k Recovery 0.4 Recoveiy pCtimL %

m
S96VOOO050 AP-105, 5AP-96-1 C <6.07E-03 <7,31 E-03 rrla 6.07E-03 99,2 96.3 <1.14E-04 nla

m
S96VOOO051 AP-105, 5AP-96-2C c7.57E-03 nla nla 7.57E-03 99.2 96.3 <1.14E-04 nla
S96VOOO052 AP-105, 5AP-96-3C <6.71 E-03 nla nla 6.71E-03 99.2 96.3 <1.14E-04 nla
S96VOOO060 AP-I 05, 5AP-9MB c6.71E-03 nla nla 6.71E-03 99.2 96.3 cl.14E-04 nla

Cesium-134 by GEA
Labcera Customer Sample Duplicate Sample Deted}on CO-60 ca-137 Preparation Counting
Number Identification Reauit Resuil Precision Limit Standanl Standanl Blank Error

pCi/mL @i/mL RPD pCi/mL % Rewvety % Remvety pCtimL %
S96VOOO050 AP-I 05, 5AP-96-lC c5.50E-02 <5.46E-02 nia 5.50E-02 99.2 96.3 <1.OIE-04 nla
S96VOOO051 AP-1 05, 5AP-9&2C c5.59E-02 nla nla 5.59E-02 99.2 96.3 <1.OIE-04 nla
S96VOOO052 AP-I 05, 5AP-96-3C c5.55E-02 nla nla 5,55E-02 99.2 96.3 cl. OIE-04 nla
s96VOOO060 AP-105. 5AP-96-IB <4. 18E-03 n/a nla 4.18E-03 99.2 96.3 <1.OIE-04 nla



M&5D-kVF4-DP-202, f7Ev. f

Gamma Energy Analysis by Procedure LA-648-121

pCilmL pCimL RPD pCi/mL
S96VOOO050 AP-105, 5AP-96-1 C 1.10E+02 1.12E+02 1.8 0.00E+OO
S96VOOO051 AP-105, 5AP-96-2C 1.14E+02 nle nla 0.00E
S96VOOO052 AP-105, 5AP-96-3C 1.12E+02 rrla nla 0.00E
S96VOOO060 AP-I 05, 5AP-964B <1 .49E-02 nla nla 1.49E -- ~

Cesium-137 by GEA
Labcore Customer Sample Duplicate Sample Detection CO-60 Ca-137 Preparation Counting
Number Identification Result Result Precision Limit Stenderd Stendard Blank Error

% Reccwety Recove~ pCtimL %
1E-04 0.3
-04 0.3

.--04 0.3
....-1E-04 nla

Europium-154 by GEA
Labcore Customer Sample Duplicate Sample Detection CO-60 Cs-137
Number

Preparation Counting
Identification Result Result Precision Limit Standatd Standanl Blank Error

pCi/mL @i/mL F?PG VCdmL % Recovery % Recovery @i/mL %

S96VOOO050 AP-105, 5AP-96-1 C c2.36E-02 <2 .82E-02 nla 2.36E-02 99.2 96.3 <3.45E-04 nla

S96VOOO051 AP-I 05, 5AP-96-2C <2.41 E-02 nla nla 2.41 E-02 99.2 96.3 <3.45E-04 nla

S96VOOO052 AP-1 05, 5AP-96-3C c2.63E-02 nla nla 2.63E-02 99.2 96,3 c3.45E-04 nla
S96VOOO080 AP-I 05, 5AP-964B <1.53E-02 nla nla 1.53E-02 99.2 96.3 <3,45E-04 nla

—_.
Europium-156 by GEA

Labcnre Customer Sample Duplicate Sample Detection CO-60 Csl 37
Number

Preparation Counting
Identification Result Result Precision Limit Standani Standatd Blank Error

@i/mL pCi/mL RPD pCi/mL % Recovery % Recovety pCtimL %
S96VOOO050 AP-105, 5AP-96-I C <2.02E-01 <2.04E-01 nla 2.02E-01 99.2 96,3 <3.02E-04 nia
S96VOOO051 AP-I 05, 5AP-9&2C <2,05E-01 rr/a nla 2.05E-01 99.2 86.3 <3.02E-04 nla
S96VOOO052 AP-I 05, 5AP-96-3C <2.04E-01 tia nla 2.04E-01 99.2 96.3 <3.02E-04 nla
S96VOOO060 AP-105, 5AP-964B <1 .60E-02 n!a nla 1.80E-02 99.2 96.3 <3.02E-04 nla
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%283 by h Exchat190
Procdire LA-342-128

Labcore customer Sam* Duplcate Sample Delecti.m PU-23S spike spike S@ke Dupi P~ra6ul Caunong PW236

Number Iklentmeaticm Resun Result Predsii Limit standard Recvwry Duplkate Precisbn Blank Etmr Tracsr
pCUmL pCtimL RPD pCi!mL ‘%Recwwy s ‘%Recovery RPD pCVmL ‘% % Rewvety

swVocuxw AP-ID5, 5AP-WI C .1 .77E-04 h da 1.77E-D4 94.0 nh da nla .1 .WE& 9.7 91.3

sswoofYxl AP-105, SAP-W-2C <2.02E-04 Ma da 2.02E-04 940 da da Ma <1.69E-04 6.9 61.3

S%W3LWX2 AP-1CL5,5AP-9B-3C <1.87E-D4 Iva da 1.87E-04 940 Wa * rJa <1.wE-04 too.o 88.5

s9sVww3a AP-105, 5AP-W-IB <1.~EJ34 nfa lva 1.7TEJ34 94.0 Ma ti Ma <1.69E-04 tl.s SO.5

u
Pu-2WZ40by TRU-3PECResin m

Procedure LAU-128

Latexe Custwlwr Samp+e Du@kate Sampk Cetectii PU-23S Sp+le S@ke Spike Du@. Pmpamsul Cumtimg Pu-m
s
-m

NumM Identmcaaoll Result Resuit Preciskxl Limit standard Recowy Duplii Precisim Blank Error
pCtimL

Tracer ~
pCtimL RPD pCtmL % R6XWWW ‘% ‘%Remvuy RPD pCVmL s % Remvay

ss6vowG50 AP-I 05, 5AP-=1 C <1.77E-04 Ma nla 1.~E-04 94.0 91.9 @S.6 3.7 .1 .3SE-04 11.2 91,3 2
s9Bvm3c051 AP-I L%,5AP-SE-2C <2.D2E-04 rva da 2.02E-04 94.0 nJa Ma It/a <1.59E-D4 10.4 81.3 .

S9BVCWW2 AP-lffi, 5AP-S&3C <1.87E-04 nla da 1.67E-04 94.0 SS.6 36.6 2.3 <1.WE44 10.5 BB.5

sLmomo60 i AP-I IH, 5AP-9E16 <1.77E-04 nla Ma 1.77E-D4 94.0 r!Ja nfa nla <1.6sE-04 100.0 SO.5



&Lm4wP-202,REv.l

AM-241by Extmctk+
Procedurlx IA-SS3-103

Labc0r3 Cll@ol’rfer Sam* Duplkaie Sampk Detecthll standard spik3 S@ke S@ce DUPL PrepamticJl cOunlir# AI%243

Number ldentmca60n Reaut Result Predsbn Limil Recwety DuF4kxte Precision B!anX Error Tr6Dx

pCtimL pCtimL RPD pCtimL ‘T m % Rewwy RPD pCUML ?4 ?4Reczwy

s3mwxwl AP-105, 5AP-9E-I C <2.@E+74 <3,0DE.04 nla 2.69E-04 66.2 Ma PJa nla <2.4SE-04 100.0 8s.3

s96w30e31 AP-I IF, 5AP-962c .3.08E44 .3, E8E.04 Ma 3.osE-04 652 It41 nla Ma .2.4sE44 10.1 84.3

s96w3Lx152 AP-1OS,SAP-963C <2.61E-CM I <3,S8EJJ4 Ma 2.61E-04 6%2 63.2 82.1 7.2 <2.4sE-D4 ICm.o I 91.9

sswcow60 AP-1L55AP-96-IB <3.02E-04 <3.04E-04 nla 3.02E-04 M,2 91.6 399 1.9 <3.19EJ34 100.0 84.1

4
CJ

Crn2Ut2Ub Extraction

Pr0c3durc iAis3-lo3

Labwre cuStOnwl Sampk Duplicate sample Detecwn Am-241 S@ke Spw Sfzti. Prepantim Couniing Am-243

Number M#matkm Red Re3un Preci5bn Limit standard Recwefy Du@eate 8kmk Enur Tracer

pCdmL pCVmL RPD pCtimL ‘%Recwety ?4 % Rewwy RPD PC~L % ?4Recoveq

ss6Vcwxo AP-105, SAP-S61C <2.69E-04 <3.wE-W da 2.69E-04 3s.2 Na rva Ma c2.4SE@l 1m.o 3s.3

s98wmo@Sl AP-I C5,SAP-W2C c3.osE-04 -=3.S8E-04 I-@ 3.08E44 3s.2 ria Wa nla <2.4SE-04 Im.o 84.3

s98vOoous2 AP-1C6,5AP-S8-3C -2.61 E-04 <3.S8E-04 I-L/a 2,61E-O-I 8s.2 rlla I Wa rlh c2.48E-04 1W.o 91.9
Qwvml—wwn &D.4m =.AP.Q3JR <3 I-IX.(-I4 <3 MFn4 da 302E.04 882 da da da -=3.l9E-04 Ilx.o S41
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VOA

Pmwdure: IA-623465

Ldxcfe Cudcmef Sample Samp4e Qualtnatm Continuing Surrogate Sdke spike spike Dupl. Blank Blank

Numbsr lMentincasbn Resutl Resuil Limil Caliblatii ToL BFB DcE Reon’ery
w/L

Ouptkate Predsbn Result
Qudifw IJ@L % Dmerence % Reawety % Recmwfy % Recovery s % Rewvetv RPD w QUdifmr

sw/woos9 AP-IC5, 5AP-%-lA 2.50E+04 u 2.50E+04 8.6 104 99 ILm lW 102 0 5,mE+02 u

s%vOcQo40 AP-105, SAP-W-2A 2.50E+04 u 2.50E+04 8.8 IN lW 107 da rva nla 5.00E+02 u

SswcOw41 AP-I 05, 5AP-%SA 2.50E+04 u 2.50E+04 8.6 lW ILm 106 I#a Ma nla 5.WE+02 u

S%VWL-042 AP-1OS,5AP-LWTB 2SOE+04 u 2.50E+04 8.8 ICo Ica 106 da da Ma 5.00E+02 u

S%VLCCC61 AP-lffi, SAP-W-OB 2.50E+04 u 2.50E+04 8.6 Ifxl tm 105 da da rda 5.~E+02 u

Z-wxam
Procedure LA4i23406

Lakore cwtOnw Sam* sample QuantWion Continuing surrogate spike spike SF4keDuF4. Blank 81ank

Number Identmasbn Rewit Rewii Limil Cdbntica TOL BFB OCE Rewefy
P#L QualMer

ou@catO Precwan Resuil

w L !4 Oiff- % Recoveiy % Recwvwy % Recovq s % Recwery RPD p@L Oudifier

ss6vowm29 AP-1M, 5AP-9EIA 5.00E+02 u 5.COE+U2 7.4 104 99 106 52 s 4 1.wEW u

s96v000040 AP-fffi, 5AP-W2A 5.00E+02 u 5.cOE+02 7.4 98 lm 107 r#a Ma Ma 1.WE+O1 u

s98voo2041 AP-IOS, 5AP-96SA 5.02E+02 u 5.wE+02 7.4 lCO 100 106 da da da 1.WE+O1 u

ss6vccJ2042 AP-I W, 5AP-96TB 5,WE+02 u 5.CF2E+02 7.4 Im 100 108 Na Ma Ma 1 00E+OI u

swKcco61 AP-105, 5AP-960B 5 COE+02 u 500E+02 7,4 lW Itm IC6 Ma da da 1 00E+OI u

+
lb

2*entm0ne
Procedure LA423406

Labuxe Customer Sample Sample Quantitation Continuing Surrogate spike Spike Spike Dupi. B!ank Blank

Number Imlltincatbn Rewil Reauii Umit Calibration TOL BFB
P@L

DcE Rec#NY
Qualikr

Ouplide Predshm ReslJn

w L % Difference % Recevew ‘%Recovety % Recwq ?4 % Rewery RPD P@L Qualifier

SS6VCJWX39 AP-IOS, 5AP-96-IA 5.00E+02 u 5 COE+02 -0.4 104 as lm fo4 104 0 1,WE+OI u

ss6wxciw AP-IC5, 5AP-8WA 5,COE+02 u 5.WE+02 -0.4 89 IL-X2 107 Ills Ma nla 1J2DE+oi u

SWVowQ41 AP-105, 5AP-963A 5.WE+O2 u 5.WE+02 -0.4 !00 lW IL-6 Ma tia da 1.20E+OI u

s66vornYJ42 AP-lffi, 5AP-S6T8 5,00E+02 u 5.WE+U2 -0.4 lW Ial 1C6 nla m nla 1,WE+OI u

s9woom5! AP-lffi, 5AP-9B-OB 5.wE+02 u 5.coE+02 -0.4 100 Iw IC6 tia da Wa 1.WE+OI u

4-Methyl-2~nom
Procerhm M-523405

Latc=xe Customer Sample Sample Quantiiin COntinuimg Sum3gate s@e spike SpikeOupi. Blank Blank

Numta 1~ Resun Resun Limn Cdibmtii TOL BFB
pL!/L

OCE Recovery Dupni
Qwlitier

P-
@L

ResuH
% Difference ?4Recovery ‘%Recovery % Recovery % !4 ReweIY RPO P@- Qwlii

S9BVOWJS9 AP-IC5, 5AP-S61A 5.COE+02 u 5,WE+D2 0.8 104 99 106 104 ID9 4 1.WE+OI u

ss8wow40 AP-1OS,5AP-S6-2A 5.@2E+02 u 5.~E+02 0.6 99 100 107 rva da da 1.WE+OI u

sswlwJ241 AP-IC6, 5AP-W-M 5.COE+02 u 5.00E+02 0.8 too 100 1C6 Wa da da 1.WE+O1 u

s98voDw42 AP-105 5AP-S6-TB 5.00E+02 u 5.COE+02 I 0.8 100 lW foa nla da da 1JY3E+OI u
ssaJwOoBl AP-105, 5AP-W-OB 5.00E+02 u 5,00E+02 0.s 102 lm fc5 nla nia Ma 1.WE+OI u

Sumgates CJCLimits(CLP) Q (quakrs)
TOL Tdwm.d4 8s-110% U kdicdesthe ccmputdwasandyzed fw, bM mtdekted The U-fmS@ numberis
6FB 8r0m0flwdenzem W-115% uw qtdndii rki7n,mdu-dingapp4iit4a m.2tw5*d to smpk mncenttatim.
DCE 1,2-DmhWaethaned4 76-114% Jindicatestheestimded wdIie. Spedmmeetcriterb, Wlrespcmsekbdwfhe

quantnatimIimnforW target.xmpawd.



VOA

pKICMkl~ LA42340S

Labcore Cudomef Sample Sample Quantii continuing Surrogate Spike ?$4ke s@ke DUPI. B!ank Bhnk

Number Iienlifcatii ResuR Resuk Limit Calibratbn TOL BFB DCE Recovery DuPIkate Preddun ResoH

P@ Qudiier P@ % Diiferenw % RemveIY ?4Re.wvety ?4Recowy ‘% % Recovery RPD l@- Qi!allfW

.w5mw AP-1OS,5AP-=-IA 5.50E+02 5.WE+02 0.9 104 w 1C6 82 S2 o 1.WE+D1 u

s90vcca40 AP-IC6, 5AP-962A 4.!XIE+D2 J 5.00E+02 0.9 Ss IDO 107 nia da da 1.wE+D1 u

s96vccx41 AP-1C6, 5AP-9B-SA 4,40E+02 J 5.WE+D2 0.9 !W lm lm nla da Wa I 1.WE+D1 u

s9svwm42 AP-105, 5AP-96TB 5.WE+D2 u 5.wE+D2 0,9 100 lIYI 106 da Ma PJa 1.20E+IX u

S96VOOWY31 AP-lCLS,5AP-9B-OB 5 wE+D2 u 5 wE+D2 09 10U lcm IM Wa Wa da I 1.YJE+OI u

- F~-’(1

Proeerhmw IA-S23406 g
LabCore Cusiomer Sampk Sample Quantdatbn Cmtinuing Surrwaie spike spike Spike DUP4 B!ank Bkmk

Numbs Wnwcatii Resuk Resuk Limt CalibMimn TOL BFB DcE Recovery Duplii Pfedsiw! Resuii &

w Quaiifw P@i. % L3ifference % Rewery ‘%Recoverf % Recovery % % Rewvety RPE @L QualWr ~

wwcccow AP-1D5, 5AP-91SIA 5.WE+02 u 5,WE+02 80 104 w Iw BE Ss o 1,XIE+OI u ‘

- Ssvmwlo AP-IC5, 5AP-W-2A 5.WE+02 u 5.02E+02 8.0 59 100 ~

~ ss6vcom41

107 Ma I?Ja rlla 1.wE+OI u

AP-IG5, 5AP-9ESA 5.WE+02 u 5.02E+D2 B,O lca Iw 106 I da da PJa 1.~E+O1 u -m

S9WYXJ242 AP-1OS,5AP-9B-TB 5,00E+02 u 5.DDE+02 8.0 100 lm lW nla Wa da 1.WE+O1 u ~

s9wmxxlBl AP-I 05, 5AP-SOB 5.DDE+02 u 5.DOE+02 B.O Iw 100 105 I nla da da 1.WE+OI u m
<

Tctrahydrofuran
ProceduwLA-52345

LakcOrc Cwtomef Sampk Sample Quanbtatbn continuing Surrcgde spike spike SpikeDUF4 Blank B!ank

Numter Idenwalh Red Resull Limii Cdibl’awl TOL BFB DCE Rewvwy

w- Qualifwr
Du@ii P- Rewk

w. ‘%Difference % Recovew % Rewe!y % Recvvety % % Remwy RPD P@. Qwlh%r

scwowJ3 AP-1C6, 5AP-961A 5.DDE+D2 u 5.WE+D2 2.2 fD4 s 106 56 100 4 1.WE+O1 u

swvDccwo AP-tLK, 5AP-S6-2A 5.DDE+02 u 5.coE+D2 2.2 0s Iw 107 da Ma da 1.wE+D1 u

SswcQw41 AP-1S, 5AP-9S-SA 5.00E+D2 u 5.02E+D2 2.2 100 IDO 106 tia da Wa 1.WE+D1 u

s9Bvmlo42 AP-IDS, 5AP-SETB 5.WE+D2 u 5.WE+02 2.2 Iw KILl lDB Ma Ma nla 1.WE+D1 u

SWJCXW261 AP-IC6, 5AP-960B 5.DDE+D2 u 5.WE+02 2.2 100 too 105 nla Ma nla 1.3JE+01 u

SUmgds. QC Limits (GLP) Q (qudife!s)

TOL Td~ Salle% Uiti-tiawti w-wti, Mti~. ~U-~num*b
BFB Bmmoflwmbwwnn 8B-115% the quhlatbn limit,Indwdingapplicablefactorsre!atedto samp4e03mxdmW
DCE 1,2-DmhlmoethanA4 751 14’?4 Jlndiithee6timated value,Sl=ttSmeSIc_, tnlrespmsebbelwthe

quanlitdbn limitfor the targetcunpwnd.
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2-ButOxyethanOl
Procedure IA-523436

Lalxmre Customer Sample Sample Quantiiation Continuing Spike Spike Spike Dupl. Blank Blank
Number Identification Result Result Limit Calibration Recovery Duplicate Precision Result

Pa Qualifier Pg/L % Difference % % Rewvery RPD pgl- Qualifier

S96VOOO043 AP-105, 5AP-S$3-1B 2.00E+03 u 2.00E+03 4.7 88.0 100 13 2.00E+02 u
S96VOOO044 AP-105, 5AP-9S-2B 2.00E+03 u 2.00E+03 4.7 nla nla nla 2.00E+02 u
S96VOOO045 AP-105, 5AP-96-3B 2,00E+03 u 2.00E+03 4.7 nla nla nfa 2.00E+02 u
S96VOOO046 AP-1 05, 5AP-S&TB 2,00E+02 u 2.00E+02 4.7 nla nla nla 2.00E+02 u

S96VOOO062 AP-1 05, 5AP-96-OB 2.00E+02 u 2.00E+02 4.7 nla nla nla 2.00E+02 u

Tri-n-butylphosphata
Pmcadure: LA-52346

Labcore Customer Sample Sample Quantitatlon Continuing Spike Spike Spike Dupl. Blank Blank

Number Identification Resuil Result Limit Calibration Recovery Duplmate Precision Reauk
,,“/1 0th21ifier uq/L % Difference % % Recovery RPD ~g/L Qualifier

E+03 4.2 916 88.0 4 2.70E+01 J
+01 .1

I ! l-=. - , . . . . ~=

SS6VOOO043 I AP-105, 5AP-96-1 B I 2. 10E+03 B 2.00E

S96VOOO044 I .AF’-! 05, 5.AP-96-2B 2.40E+03 B 200E+03 ! -42 ! nla I nla I nla I 2.70E.

S96VOOO045 AP-105, 5AP-96-3B 1.50E+03 JB 2.00E+03 4.2 nla 1 nla 1 nla ~ 2.70E.

S96VOOO046 AP-I 05, 5AP-96-TE3 2.60E+OI JB 2.oow~ I J ~ I “/s! “/2 I nla 9 70E.

S96VOOO062 AP-1 05, 5AP-96-OB 2.00E+02 u 2.00E -- , ..- , ..- ..- ..- -. )X-.
A

-. --,..- ..- .,.- ,,.-----
F+n7 I -A7 I nla I nia I nla I 7 7[

SurrogataRecovery
Labcore Customer SI S2 S3 S4 S5
Number

86 S7 S8
Identification % % % % % % % %

L$)8.I B o 0 0 42 91 65 0 84
~4&2B o 0 0 40 84 88 0 91
, n- .,, A o 0 38 84 c. ,-, ,“

Z-+ 94 40 91

S9SVOOO043 AP-105, 5AP
S96VOOO044 AP-105, 5AP
SS6VOOO045 AP-105, 5AP-=.0 I I i “, 1 . 1
S96VOOO046 AP-105, 5AP-36-TB i :2 ;- 76 89 107
S96VOOO062 AP-I 05, 5AP-S6-OB I 74 I 88 I ii I 34 i 90 I 70 I 80 I 108 I

Surrogates QC Limta (CLP) Q (qualifier):

S1 2-Fluorophenold5 21-110% U indicatea the compound waa analyzed for, but not detected The U-flagged number is

S2 Phenold5 10-1 10% the quantrtatlon Iimk, including applicable factors related to aampie concentrating.

S3 2-Chloropheno144 33-110% J indicates the estimated value. Spectra meet criteria, but response is below the

84 1,2-DlchlorobenZened4 16-1 10% quantitation limit for the target compound.

S5 Nitrobenzene45 35-114%

S6 2-Fluorobiphenyl 43-116%

S7 2,4,6-Tribromophenol 10-123%

S8 Terpheny1414 33-141%
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CHAIN-OF-CUSTODY RECORD FOR AUGER/GRAB SAMPLING

,%i,nmmt Numb., ’200 -~ - ~ &7F (2I Sample Number ~- 4[# jA (3) z!) At.zdw(31 supervisor , ,
-r F-q 5’

I Tank @elm (5) Rise, I@ %0° bo03” B
$m

(6I Cask/PIG Shipping Co.t. in., Se,i.1 Numb.,
.—

A. Wofi P.ck.g. Number E5-?42- oLw?/o I

/0524
G

B.CeakiPIG Sed Numbw 0

>
C. Date ●nd T,nm %nph ! ,=

,di.tl.n S.rv. v Oat. For C..klPlG:
=

171FIELD {31 I LABORATORY I (8I Sh@K.nt Oemripti.n

OverTOPl)... Rate /. 5’ ““A. <D ,5- q

SideDo= Rate /.0 ti.~. /to

fwn.m Do** FI.w G. Y -A.

Snm.rabl. Contami”.tlo. <Jo +-.*.**%
Ramowd from Tank g?4w%/&984? I

lAIF.hal

</470 +~a.=e u ~
2 D ExpOeted Llq.id Co.te.t

ltil*.Genwna) E, ExPnted Sd,d Cunt.nt

F!CT+ RcT. F, Do- Rate Thmwh DriHStllw

ISiwmwml
(Auwl/on Camnd 10RAOI

G, Exwtmd Sa’nPb LM.#th {Awatj/
a%?l +1-

>
Volunm (GRABI

I lNFORMATlON (Include statenmnt cd I*boratow tetim to k wrlommd.)
3TI E

h
=

u ‘;

JI
rTJ

_. I

1 I 1
(t GI S0.1 Intact L@. Releace? (29) Seal Intact UPDtI RoceiII17 (301 S.d oat. Cu”si,tent with ,lli* med7 <

.s

d s S..1 N.. Samiia No.

Y.. ❑ No v,. ❑ No ❑ No ❑ u. ❑ NO
\

STRWJTION, White Oftia* o! SwnPla MS”UJ. eni V.kw %cipi..t of S.mplm “k - .,1. Tank SmrnP1ina G.ld. nmd - Tank .Cum ,. ion.. / BG6C91 -326 (01/961



CHAIN-OF-CUSTODY RECORD FOR AUGERIGRAB SAMPLING

I Shwwnt Number 200 ‘= - ~ 8 -~ 44P-%- I 6 (+-J
G-5 g

(2) SMIW,l. Number

AQ- 105

(3I Supewie.r +%, a@Jl k

II Tank I@ 930
0

(5) Fii.., (6 I C.eklPIG ShiPPi”O C.ntd”er S,,;.! Number ~t)03-A
m

z

~

0
c=

E

g

m,

r-
>

I *
‘) INFORMATION 1IhwIvd. st .t.nmnt of I.kwmtoq td .* to h w IIornmd. I .

.—

m
0

0) Fi Id Canmw m,

I
(161 S0.1 I.twt Upon Re10...7 (29) S*S( hum L@.” B..., p!? (W) $8* Data Ca”.1.t.nt with thi. R..UTI,

Y

dY** ❑ N. ❑ No ❑ N. ❑ N. ❑ No

STFIIWTION:white of fk. M s.mok M-t. .t V.llow Reclp!4.t of S.mpb PM W-t. T.nk SamPli.,1 G.ald.”rad T..k F.IM OIIEr.tin n., BC.6C01 .326 (01/961



CHAIN-OF-CUSTODY RECORD FOR AUGER/GRAB SAMPLING
c,>

,ShilmwntNunlbar.zdvZ.hr- Y-F (2) Satnpk Mmbe, 5tW9(&’1 c (T) ,,,supei+,.,~,,7, &ziL ~

1Tank W-ID5 (5 I Ri..r ! @3za 0
(61 C..k(Pl0 Shippirw C.mt.lnc.r Seri.1 N.mtmr

uiiatlon SUN.” D.t. For C., k\PIG: (7) FIELO (31 ) LABORATORY

o-c TOD Don Rate /4, < *-A. /)7

2ide DOW Rata /.2 *@be

ZOn.m 00.. flat. 0.2 ‘- AP

$nw.r.t.l. C0n2swdn*trn. da dfl “//.7..* ~
lAIPha)

L/ .&u ~p * /oo&. ~

Ieetn-a.mm.i

RCT. ///& RCT -
ISbnalnl

01 Fhkl km, {321 L.kr.2oIv C.wmnn2.
-.

Iv .

.s I

J1
m
c

-1

! I I
(la 20.1 Intactup.” RA9,**? I (201 S..1 Int-t UPC.. Rec.lF.t 7 I (301 S.d D.tm Ca..i.te.l WIUI thl. R..ud 1 &

.s

~.,
5..1 NC.. SmIPb No.

❑ M. ❑ NO ❑ Ne v.. ❑ N. ❑ No
v J

STT+BUT19N WW~ Of fko of S.U,P19 M,nw nwm Yellow Imclprnwl 01 S.lnplm & W“,. T.nk S.tnPllIW Odd-rod - Tank F- Oprat!un ., uc43c03.32e (o~tse)



CHAIN-OF-CUSTODY RECORD FOR AUGERIGRAB SAMPLING

(zI%supeti.o, 4,.T

.

!shirImenl Numb., ~& - &-~% (2 I SamPle Numb., 5AP-%- ID t4??n7NilL
p

I Tank AP. Ins (5 I Ricer / @%3” (6)Ca*k/PIG Shlppino Cent.ir.ar Serial Number boo 313 / 7FF-5H
:=

I lNFORA!ATKIN [Includa matmmnt of —I-v t“m to be Pm-f.nm.d.l

(8) ShlPnwnt De,cd@n

A. Work Pwkwo Number &-&9&Q (f?W o r
8.C@.klPIG S..1 Numb, ~g

c. O,te .nd T’m S..*

Rmno.md ftr,m T.nk %??- 6 /@q9 L~

/048 <0.ExD.ctedliquid Conmm
%

E, ExP8e1edSoM Content / m>

F. Do., Rata 7h_h DIN StdW
iAwerllOn COnmct(QRABt a75DmeL ~

G, E)@ectod S& k.ongth lAtq.111
VehInm (ORAM /25m] “ ~ g

CD
?0

/[ ! I
1! e) seal Im.ct upon Rd....? I (291 S4 Intact UPC.. Roc.@17 I (30) S.*1 D9m C.m.i.tant wkh this fwc.ard? <

>TRIBUTION: Whit. Offic. O( SwnP@ M.nw. rn.nt Yellow Re.lr,i+nt of sample Fink W..,. T..(I S.rnF.tiW Gc.ld.nmd - T..k F.nn 0 P.mtia.-,. \ EC.ml.32e (01/981



CHAIN-OF-CUSTODY RECORD FOR AUG c,,

! shipment Numb.,
~~og.~ (2) SarnPla Number 5 AP-% - c?A /J~ (3) Sur,ewi.ot R

) Tank - (51 Rise, {61 C.sklW3 Shlpi)iisl Co”talne, Serial Number

,dlat!a” SW-MY Data For Ca*klPIG: (31) LA60RATORV W) Shlpmmnt C+...+tlc..

::- .*_Llg

A Wink. PackM. N“m be,

B. C.sklPIQ S.4 Numb.,

Smc..rmbk Cc.nt.min.don
(Alph-al

~lk U4

pm no.

~:;::

F, k.” Rato Thmqh CMll StrlIW

a. E#Myoswl. LMIEUI tA14#01il

1 INFORMATION ltnc4uS. mtimn.m of IOIIOIR.W W* ti k @OIWI+CI.1 m“
:& g

I
{16)S.d Int=t upon Rd. ...? (29) Sod Intact UPO” Roc.bt7 13DI S..1 D.,. Cond,t,nt wfih thi. Rwc.m17 Y

sod No.

o

S.nlpb No.

%s ❑ No ❑ N. ❑ No ❑ No ❑ N.
I

3TR,Eu TIoN, whit. Offm. of SamP1. M,”s.aomont Y.lbw - RU+P4W,1of s*nlp19 Pink - Wati. Tank S.mPtiIW Goldw!r.ad . T.nk F.nm OPertibII., BC-6001 .326 101{s6)



--

CHAIN-OF-CUSTODY RECORD FOR AUGERIGRAB SAMPLING 13-zy ,-

!Shi!mwtt Number @HwT ,2, Sam,l.rwnb+r 5M’-qL- AO& (3) Suv.m..r p,fl,&&wl~L

-

105 @ qo
o

~

1)T,nk - (51 RI.., (6) C..kfPlG Shlppliw C..t.!mr Serial Number b(70@l
=

,dl.lie” SUIWV Data FM Ca.kl PIG: 17) FIELD (31 ) LABoRATORY I IBI sMPmOnf DOsc+zia” w

17X3
/

Snm.mbb COnt.mkwtion Llw/u3
(A~hd (Alpha)

I INFoRMATION (Include .t.twn.”t of lmbcnlorv MU. t. h PuIornwd .)

b“
w;

x k
&

-..
~~

J

I
(16150,1 Mmt UpanRake”? (20! sell hltact upon Flee*iP*?~. Y

nmnl No.

tiv*# •~ ~’”’ ❑ m ,~y ❑ “

Sed N.. Saw No,

❑ . ❑ .

$TI!ISUTWN: Whit. Offkn of S.mPk Ma”M9ni=nt V.20W - Recic.imu of S.m@a & - i.m. Tank S.IIIPIIIW O.Mc.wcd T-k F.rm c&tic....
/

SIXXlO!.324 101(06)



CHAIN-OF-CUSTODY RECORD FOR AUGERIGRAB SAMPLING

I Shwmwnt Number 4? P- bz (Iq /ed &*d,

(6) C..WPIG Shlppino CO.t.iner Seri.1 Number

+ :;; *I

L@

,diatia” SUrvev Data for Ca,kl PIQ:

s..% c..t.min*f~n ~ Rernowd fmm Tank

(AIP I

Al K LtlL LM
O. Exr,act.d Liq”ti Cent.nt

(btd.mmal

,RCT . RcT , ~z[-fR% *;J
ISi.atlml

(3. Exr-ct.d SunPl@ Lm@h IAugerl(
gm L >

Volume (QRABI

, r r
(161 seal htmct UP.. Rob.,.? (29) S..1 Inmct Up.. Recaint? 1301 Sad Dot, Can,i,tent with ,h(. R.c.Id7 -<

seal No

❑ No ❑ No ❑ N. ❑ No ❑ NO

5TR TION: Whn. Office 07 S,mP1. M.”a.ae “t V.lk.w Recipient .! Same.b “k W..t. T.* 5.rnPl,na Goldenron T.nk F.wn perati.a”,. / BC.WN! -320 101(96)



CHAIN-OF-CUSTODY RECORD FOR AUGERIGRAB SAMPLING .-

I Shlornemt Number 5/%9-% 9-62D /&l/LawL
-

(61 C.ek! PIG Shipping Contain.. Serial Number Qmq

idimion Sur..v Data F.f C.ekIPIG:

“&: :ig~: ,*1

- 002/$%

s..r.bl. ~.t.mlnm~n ~ RaIwaved from T.nk
IA Ph.1

4)K LIK UJ
(bt.-.mlnd

acT. RcT -
(Si.antiuml

L (Simw.rdiiiiiiiiiiiw*:
G Exo.cted Smm+l. L.n@ IAug.fll

Volume IORABI

I INFORMATION (In.lud. .t.t.nw”t .7 I.bor.tmv t..t. 10 b8 F+doml.d .1 ~T g

$< =
,+ c-

+;

m

m

z

w=
~~

0) Fnkl C.mnnwnt. (32) L.bw,t.rv timmant, Iu

“s
r

R
m
< I
-’ )

A I I
(16) Seal Intact Uwan Rek.ml (291 S.,1 Inlwt UP-X R...rPt1 (301 S-ml D.t. Con.1.te.t with thi. Record?

y
..s

S..1 No.

❑ . ❑ NO ❑ N. ❑ N. ❑ N.

\
51?W3Um0N, White - Olfii of s.nwh M...amnt..t Y. I!-9w - Fu.iprn.t of Smrwb “k W “i. T.”k S.IW4rva i30ide.md - Tank F.m OP.r.lbn, BGWW1 .326 (01/s6)
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CHAIN-OF-CUSTODY RECORD FOR AUGER/GRAB SAMPLING

~ ShiPmenf Number @e- Og.p 12)%mole..fnhr 5hP%-36 (31 SW.-+-, Ad, tilL

<p-e

~- lank - & (5, Riser @4&90° (6) C..h/PlG Shipping Container Swi.1 Number 6003g

r Sum+ Dal. For CaoklPIG: (7 I 61ELD (3! ) LABD7!ATORY {.91Shipment Dec.xipli..

~ 3w, Top Don R.t. q.% Ld ~ 7 A. W.ti Packw. Number

,
~ INFORMATION (Includ. .tmrn.nt of I.bomznw w. to b p.rfmm=d.l

R8mnvsdf.. T.”k

D, Expoctod Uqukl -mm

E. E.pumd solldCom.m

F. Don Rti Thmtqh Drill S2dW
lAu@li/0” -act IWIAm

L?3-% -/2%7/9/0

\
z
5= -/
(111Pc+12.f Dfl@ln {121 11.,th.tion I N.nn (S6. .nd rnwn 1!61 Swd=v Conmwn2.

11-#./&J la q~o ~.s ( ‘* g~ Q h ‘1N, ?%%
i- m IS*. ●id mwn (10 D (201 -ivu CornmDwz#

Z R.hquidnd Sy (S10.midPRlNn 126) Recelued By lSlw! c.+ PRINTI (281 fi.uiwr C4mnnm2*

-4

(1 e) s.d Imact Upon Rde.ce7 (29} Seat Intact UP” Rec.lPt?
<

(20 S..1 Dtia tin,l,t.r,t wti thin bored?

=“”” ❑ NO

%,1 N..

@ ❑ N.

S.nmle No.

❑ N. W* ❑ No
w’ ❑ NO

OISTR12UTION: WhRe .0111.. .1 S.mPk M.n.wmo.r V.l!.W Raclpl.”t 01 S,w,$.b fink W..,. T.nk S.n@q 1301dc.wod Tank F.nn Operation,, BG60D1.32e (01/2s)
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CHAIN-OF-CUSTODY RECORD FOR AUGER/GRAB SAMPLING

Sfif’ % ~ $dA6hwiL.

~-\Q

~ Shipm..t Number ZoOc. oww (2)Smwh Number -nH(Tj {3)Supmviwr

T.nk _w-/o5 151Riso~4 @ qo” -{6)C..klPlQ Shlppi.g (%.td..r Se.ri.l Number
G-

Rdiatio” SUW8V Data For C..klPlQ: (7) FIELD A

Sid. 0.,. I!ste L0,5 AAJJL
Sott.m Cm.e Rat. do.

snww9k.bC-antawi”atrnn-

.zIk
ISet.-omnmo)

RCT

(31) LAS0U4T0RY

~~,5

&

u

L ILL/L_aJ. /
lSetrQmmmd

Iwr. (%%.&.J
W.wmtuml

A lnsF01WA710N itnshId9 *ttiwmnt of I.bmterv Q.U to b wformwd. I
—

m Shipm.ntD.cmiptio.

A, Work Packwa Number

B, C..ktPQ3S.4 Numb.,

c, O*I. M Ti Smnple

Remowd Im T.nk

D, Exwct$d Uqukl Cent.m

E. EXPOMOCISolld Cent.nt

F. Don Rat. l’h,uqh Ddll ShlnS
lAuamllOn Conlnf It3~B)

0. E-d SomPh Lewth IAqNII
V.lunm (t3RASl

== *Fbn Cc.mmm. I 1S21LsbomtowIAmnmm$



CHAIN-OF-CUSTODY RECOR#6:OR AUGER/GRAB SAMPLING .

!Shlwnont Number ZcOe-q&@ %-1$5 {T) (3, sworn-r 47, &zAhL
u

I Tank - I f’)q (5 I t!,.., I @qo”

y

(6) Ca.klPIG Shim.lna C.nt.imr Serial Number &03t- =
nli.lrnnSuwq D.t, F.< Co.klPIG: (71 FIELD~ “(.91ShiwnentDewiPtbn

over TOPCv.e Rate 4fi.5 L4A)L

2ide h.. Rd.

‘:Z;

BatIomDo.. Rate

sm.*&k C-mtmnl”mic.n ~ 9 .X+b l/#7L
(AIF.IwI

-
Llkjtikc

IBett-oumn.l

JKT , ‘cr. ~ “:?Z:AB) +~
F, Don RMo l%mugh Oriil Sting

0, E- S+ L.@h {Auz.rll
Vokllw I12RAS1

I INFORMATION (Indud. ●tbtcnmnt of WOItiMV t80t9 tO b ~.1
,-
.
.=

7 z

A

I I I
II 6) 5..1 I“t.ct upon R. I..**1 I (291Sod k12mtUp.. Pmmk.t? I (301%d Data Cond,te”t with thl, Racoml? w\

c.,

.S0,1 N.. s NC..

., ❑ N. ❑ N. ❑ N. ❑ N. ❑ No
v \

;TRBUTION, wh,te . OWC. of s.mPb Mamas Y.lbw Re.ipimt of S.mpl. fink W..ta T.nk S.mPri Goldenrod . lank F,tmOF+mtk.n.,
\

BGSW1 .32.2 101/96)



CHAIN-OF-CUSTODY REC~ FOR AUGER/GRAB SAMPLING

! shipment N.mbw ZOO~- 0S- ~F (2) Sw@. Number SW-96 -%W) (3, s“,.rvivw 4-7. &.12NJL- :J!

<
I

R qo
o

(5 I Riser (.9) C..kiPlG ShiPPkw Cant.i.w Serial Number God 4

,dl.trnn SWWV D.t. For Ca.kl PIO: (7) FIELD (31 ) LABORATORY WI Shipment O..cdpti.n

Over ToP Do.. Rate
, b- mIq/o

S+-5.cm,, Rat. LA, 5 U1.4n

hn.am 0... Rot@

Srnmmbk Co”tamkutlo” -L7C-)

bCT - * ‘::-” “El*+ ,CT.+ :;;;:E:;.P

6w.*tuml ISk3nmuml 0. Expactad sml@9 I.O”ath IAuaolll
v*lL9m9 I131?A61 25ml. ‘ ,-

IINFORMATION (lnclti ti.t.nwnt .1 Iabomtorv Wti. to bO POrfommd.) @ s

n //
- ~ I (121 D..***.

(1
(Wlpnyyiu ISi ani~fi _ n. I(141,D~ (161w., COlmnmt,

7
[ZOlROc+.wcQlnlI19nU

I

I I I
(161 Seal Intact UPOn Re10am7 (29) %d tiact (@on R.c+b17

\
(30) S8.1 D.ta C$,nsl,te”t with ,hi. Wcord? <J

d

SXN.. ❑ No S..1 N., S.+ No.

V.* ❑ No ., ❑ N. = ❑ N. @ ❑ *

iTRlOUTlON: Whit. Ol(ica of S.tnP!+ M.”ac.m.nt V.llow Rmzioiont .1 S.mPb Rnk W.rt9 T.”k S.n@m 0.ldenmd Tank F.wn OPWatio”o K-6001.326 KM /9.3)



CHAIN-OF-CUSTODY RECORD FOR AUGER/GRAB SAMPLING
<w> shipment Number Gllflqb (q Q&@J;L

g.zd
(21 Sample Numb.,

.
(3) Supmvi.w

0s (5) Ri.er I@’ qOO (6) C. SI..JPIGShlppl.Q &..t.i..r S.rlal N.mb.t f&oo3$
IR.dl.tlon S.WV D.t. FOr Ca.klPIG: (7I F*W * (3! ) LABORATORY } 18) Sh!+wwn2 Da.ed@U.n

, 1
~ INFORMATION (k=hd. .tWWIIOnt .1 labom20rv -9t. t. b Prhmwd.1

l-l=

: h

..
c

o

. &

I I I
(18) *,) I*, up R*I.,”7 1291 Sd Intbcz Upon Re..im7 (20) 20.1 Dm. Co..i.t.nt wSI! thl. R.cofd7

&
Shiwmnt N..

. . ❑ N. ❑ N. ❑ N. ❑ No ❑ NO

T ON; ‘+4TIte OWC. .t S.mPb M.n.o.me.t Y4-X.4 Recipient of Smnpl. Fink - W.st. Tank SmWihE Qol.Z.fwod Tank F.nn r,e,til.”.. BC.~l .326 {0119.9,



CHAIN-OF-CUSTODY RECORD FOR AUGER/GRAB SAMPLING

IshipmentNumb., {2) Sm!wte Number 5AP-96-7-..1 (3) sW8rn.c.r k.zlhquk
a

< 5,Rioer 4@z@%%% (6) Ca.k/PIG ShiW.i.g contain.< Serial Number boo 3D p

,diatic..Suomi D.?. For C..WP1G: (7) FIELO
=

(31 I LABORATORY [81 SNPmant De.+ib.

Over T+ 0.s. %1. Ad ,5 nAA/L 43,5 A. W.* Packw. Number Es-% -mz I 9/0 r

SM. b.. R*t. n85 U IL 04 5 S C..klPlQ S..1 Numta ~z

sa(t.m 0.s. flat. a tw}L 0,5, c. oat.andTmMSNnpb z

s~*r*bl*cent.~natrnn ~

=
L l%3\G?J hmwdhmT.nk

iAlm”.1

41K
LI~/@

D. Expwted Liquid Conunt
E

IW9.G,IWO*l l$OtG-13.nlm*) E. E.p.tied Solld tint

~ R~- ~ (Autwr)/O”CantsctlGRAB)

m,

RcT
F, Don Rate l’hrowh (Mil Stinu <n

lSba”,tumi
Q. Ex$wctad S- Mqth IAua.rll .

V.lunn lGRAal /675m/ &75)INKIRMATWN llncMo .Iatwn.nt of hbOC@OW*U. b b PUfOM=d.! T* =
s

Ch
u ,=

(1 S1 S.4 Intact L@. Rd....? (201 sad Imwt upon R.c.ipt? (30) sad D*1. Cnn.i,t.nt with thi’ R.J..!.J 7 Y

%.* ❑ NO &** HNo &~’ NO” ❑ No

<.,
SmPla No.

❑ No ❑ No
I

\ -N: Whlta Offic. .1 Sampb M.” &.~ Y.lbw - ROc@O”t Of S.nwb fink W..,. T..k Sam.fiw
.-

G.ld.w.ad Tmnk F.nn Ove,ti.. wxom .32a 10319131



&/g

D FOR AUGER/GRAB SAMPLING

cHA’N::i:m:0;P!;tYB2@ ,3,SU,.r.+or &m?zKf L.!ShiwnentNumber 200 t-e- Tl=

~

5 ~’
y

16)Rise, (6 I Cr.vk/PIG Sh@PiinJ(k.t.inar Serial Number
=

tdi.trnn Sutwv D.ta For C..kiPlG: (7) FIELD (31 1 LABORATORY

0.., TOP Do*. Rote Lb

SM. 00s0 FM.

Bottom DOW Rd.

Sm.a,,tde Com,ml”ui.n

lA@h.1

Llk L//2/L&-
(Bata-omlm.) ln9t*Qsmm.1

-“ ~~. (’-L%.)
(sw19twel Wnatwwl

I (GfSIdpm.ntD*wi@o. F
I

A, W.* Packm.a. NumtN, ES+&-~2~5/O

B.C..klPfQ S.af Numb., ~g

I c. Date-d Th9 S*III* 5

R.mu.wd from T..k

D. ExPoomd Liquid Co.t..t

E. Exoocwd 201M Cent.m r)% , /

F, Do.. Nate Tfwnmh Dtfll Sfrbw
(Aw.rllOn Contsct v3NASI

G. EaPM1odSWIVISLm@k (AIIII.IN D
Vokmw (ORAB) /2 J-h[ =1=%

Tl&j g

I
(16) S..l Intactuponffol.,,.l {2s4 2ed {“tactUPOn R.cnfP17 ~ 7(WY 38.! O.t. Cmnd.tnm with thl, Pacord?

Shlp,mnl No,

ti

Sod No,

K*

S,nwfa No.

v.. ❑ No w ❑ NO ❑ No W* ❑ No ❑ No

Wf71GUT10N, WIIit. . Office of s.nwla M.na.a.mant Vdlow %c&.bnt of S.nwb Fink - W..(. Tank S.mPllna G.ld.md Tank F.nn O@IWIOn., 2c6m1.32e Iolmal
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worklncrpt Version 2. I 05/15/95
444-F

:-93-WM-DP-2132, REV. I
Page: I

09/03/96 11:22

LABCORE Data Entry Template for Worklist# 12595

Analyst: J)pg Iustruzuent:NONE Book #

Meth.d:LA-519-151 Rev/Mod-
Worklkt Comment: @APPEAR2 FOR AP- 105(CONTACT GEORGE MILLER) RTS !

RIUP PROJECT s TYPE SAMPLE# R A ----- .-TEST ------ MATRIX ACTUAL FOUND DL UNIT

96000853 AP- 105 1 sAMPLE s96vOOO055 O L3APPEAR20uGv0L02 LIQUID WA r) ~,

96000853 AP- 105 1 sAMPLE s96vOOO055 O W.PPEAR2 AFPEAR02 LIQUID NIA bmfle+ed

96000853 AP-105 1 SAMPLE s96vOOO055 O aAPPEAR2 DclsE-02 L,,,,, ,,A ~ f~f’o mrad/hour

Final page for workl” t # 12595

1 /’”
y&(%’&$$

.

. 1- ~ate /“ 7% /7? 5
Knalyst Signature &“

LIutu Ent?y Comments.

Urfit.~shi~w?z,j%rQC (SPK & S723) nmy not rejkzt the actual unirv. DL = Detection Limit, S = Worklist Slot Nundxr,
R = Replicate Number, A = Aliquot Code.

1{)()



i#i$-SU-WM-DP-202, REV. 1
Iwu-kl;strpt Version 2. I 05/15/95 Page: 1
09/03/96 11:27

LABCORE Data Entry Template for Worklist# 12596

Analyst: ~c.b Instrument: NONE Book #

Method: LA-5 19-151 Rev/Mod -Jz-2

Vv’orklist Comment: @BRKDWNl FOR AP- 105 (CONTACT GEORGE MILLER) RTS !

GROUP PROJECT S TYPE sAMPLE# R A ------- TEST ------ MATRIX ACTUAL FoUND DL UNIT

961100853 AP-105

96(100853 AP-105

SAMPLE s96vOOO047 O

SAMPLE s96vOOO047 0

2BRKDUNI DOSERATE LIQUID WA .2 .&Go
— — mradlhOur

ilBRKDUNl APPEAR02
“Q”’” *~—

\&.A-Y’J___‘----
‘\ ,,

q-z-?~
—

yst Sign Date

page for work~st # 12596

$rz\\cLJ

Data Euoy Comments:

Units shown for QC (SPK & S7W) may rwt reflect the actual units. DL. = Detection Lim’t, S = Worklist Slot Nurr!3]er,
R ==Replicute Numdxr, A = Aliquot Code

Qf-)1



AT4H6sD.wM-W202,WV. ~
tvorkli.strpt Version 2.1 05/15/95
09/06/96 12:13

Puf&: 1

LABCORE Data Entry Template for Worklist# 12712

Analyst: Instrument: NONE Book #

Method: LA-5 19-151 Rev/Mod ,L&

Wnrklist Conunent: AP- 105. Phases/Sol ids, Color, Clarity, Mrad/hr. new

GROUP PROJECT S TYPE

96000855 AP- 105 1 SAMPLE

96000855 AP-105 1 sAMPLE

96000855 AP- 105 1 SAMPLE

96900855 AP-105 2 SAMPLE

9 ,000/355 AP-105 2 SAMPLE

96000855 AP-105 2 SAMPLE

96000L355 AP- 105 3 SAMPLE

96000855 AP-105 3 SAMPLE

96000855 AP-105 3 SAMPLE

96000855 AP- 105 3 SAMPLE

SAMPLE# R A ------- TEST ------ MATR1X ACTUAL FCUND DL UNIT

s96vOOO056 O

s96vOOO056 O

s96vOOOD56 O

s96vOOO057 O

s96vOOO057 O

s96vOOO057 O

s96vOOO053 O

s96vOOO053 O

596vOOO053 O

s96vOOOD53 O

aAPPEAR2 0RGv0L02

aAPPEAR2 APPEAR02

aAPPEAR2 DoSE-02

&lAPPEAR2 0NGVOL02

aAPPFAR2 APPEAR02

61APPEAR2DOSE-02

ilAPPEAR2 0NGVOLQ2

aAPPEAR2 APPEAR02

51 APPEAR2SAMPAMT2

&lAPPEAR2 DOSE-02

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

L1QU1O

LIQUID

LIQUID

LIQUID

LIQUID

N/A c) mL

N/A
c.. A f de

N/A
,3 s (“e

mrad[ hour

N/A
20.):>

nmadlho.r

WA -&.-!?- —— mL

~ Ooo
N/A mradlhour

Final page for worklist # 12712

&&f.-’( /’/c’? ,/ w{

Analyst Signature Date

.ck(otEtJrrv Comments:

—.

Lhit.r shown for QC (SPK & STD) nuy not rejkz’t the actual unit.r. DL. = Detection Lindt, S = Worklist Slot Nurr!Jer,
R ==Replicute Nurtdxr, A = Aliquot Code.

192



Ji46F
workli.wrpt Ver.shi 2. I 05/15/95

.sD.wM-DP-202, REV. 1
Page: 1

09/06/96 12:16
LABCORE Data Entry Template for Worklist# 12713

Analyst: Instrument: NONE Book #

~.>
Metkod LA-519-151 Rev/Mod z

Worklist Comment: AP-105. Doserate Worklist. (George Miller). new

SAMPLE# R A ------- TEST ------ MATR1X ACTUAL FoUND DL UNIT

s96vOOO043 O

s96vOOO044 O

s96vOOO045 O

s96vOOO046 O

s96vOOO062 O

s96vOOO039 O

s96vOOO040 O

s96vOOO041 O

s96VOOO042 O

s96vDOO061 O

—
fi)uP PROJECT s TYPE

961100853 AP- 105 1 SAMPLE

961100855 AP- 105 2 sAMPLE

96 I1OO855 AP- 105 3 SAMPLE

961300855 AP- 105 L sAMPLE

961100855 AP-105 5 SAMPLE

96000853 AP-105 6 SAMPLE

961100855 AP- 105 7 sAMPLE

96000855 AP-105 8 SAMPLE

961300855 AP- 105 9 sAMPLE

9600D855 AP-105 10 SAMPLE

DOSEF!ATE

DOSEHATE

DOSEP,ATE

DDSERATE

DosERATE

DOSERATE

DOSERATE

DosERATE

DOSERATE

LIQ

LIQ

LIQ

LIQ

LIQ

LIQ

LIQ

LIQ

LIQ

LIQ

,A 3G60
mrad/hour

WA </ mrad/hour

/1
N/A I mrad/hour

N/A
35”ce

mradlhour

9L400
MIA mredlhour

N/A
yooo

mrad/hour

WA ~ — mradlhour

N/A
[(

mradlhour

Final page for worklist # 12713

pj%’1 ,,///5,
Analyst Signature Date

Units shown ,j%i’QC (SPK & STD) may not rejlect the actual units. DL = Detection Lim”t, S = Worklist Slot Nurnhr,

R = Replicate Nundxr, A = Aliquot Code.
103



ww-klistrpt Version 2. I 05/15/95 *S[)-WM-DP-202, REV. I
09/06/96 12:19

Page: 1

LABCORE Data Entry Template for Worklist# 12714

Analyst: Instrument: NONE Book #

Method: LA-5 19-15 I Rev/Mod (?”%
@$Y’\

.

,!, (

Workliit Comment: AP-105. DOS ERATE WORK LIST. (George Miller). new “*
,’J.

ti2uP PRoJECT s TYPE SAMPLE# R

96 I1OO855 AP- 105 1 SAMPLE s96vOOO058 O

96I1OO855 AP- 105 2 SAMPLE s96vOOO059 O

Final

y./# -76

lyst Signatore Date

h ----- .-TEsl= ---- MATRIX ACTUAL FGiJND DL UNIT

DOSEEATE LIQUID N/A </ mradlho. r

DosERATE LIQUID NIA
</

mr.d{ hour

page for worklist # 12714

D;t(db
Analyst Signature

,!latu Entry Comments:

——

Unit,!.?hownf<>rQC (SPK & STD) may not rejlect Oteactual unitr. DL = Detection Lindt, S = Worklist Slot Nundxr,
R = Replicate Number, A = Aliquot Code.

104



&wti~ .s~441M.DP-202, Rw. ~
workli,~frpt Ver,sion 2, I 0S/15/9S
09/06/96 12:20

Page: I

LABCORE Data Entry Template for Worklist# 12715

Analyst: Instrument: NONE Book #

Method: LA-519-151 Rev/MOd=

Worklist Conunent: AP- 105. BREAKDOWN WORK LIST. (George Miller). new

filuP PROJECT S TYPE SAMPLE# R A ------- TEST=---- MATR1X ACTUAL FOUND DL UNIT

96300855 AP.105 1 sAMPLE s96vOO00 /+8 O 8BRKDUN1 DOSERATE LIQUID NIA ~ mradlhour

96>00855 AP- 105 1 SAMPLE s96vDOO048 D aBRKDUN1 APPEARO2 LIQUID MIA c. q Lk

96’J0 0855 AP- 105 2 sAMPLE s96vOOO049 O 6JBRKDUNI DOSERATE LIQUID N/A 9000 rnradlhour

9612DD855 AP-105 Z sAMPLE s96vOOO049 O 61BRKOUN1APPEAR02 LIQUID N/A Ck=-ip kk

Final page for worklist # 12715
‘)

W“”d

$ fa..z
/i p./c5 /‘z—

>&~’ ..4/+ 1 Y/.-4,.

alyst Signatnre Date Analyst Signature Date

Datu Entry Comments:

[1,(if<shown ,jim QC (SPK & STD) may rfot r@’ct the actual units. DL = Detection Limit, S = Worklist Slot Number,
R =-R@icute Nu?nber, A = Aliquot Code.
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41ff&D-wM-L)w12, FE”<

nmrklistrpt Version 2.1 05/15/95 Page: I

“’0D6 “’” LABCORE Data Entry Template for Worklist# 12716

H
Analyti

_ pw UKdzti -’+Jk’W2 ‘L <i/>eCt??
Instrumesk NONE

~-lA + 25 &
Book# z-WC-Z +Z. SmL

‘&Q-_’Method LA-505- 158 Rev/Mod i-wsn/
Worklist Comment: AP-105. ACfDIG/DOSE WORKLIST. (George Miller). new

;RCUP PROJECT S TYPE SMIPLE#

96000853 AP- 105

96000.S53 AP-105

961300853 AP-105

96000853 AP-105

96000853 AP- 105

96000853 AP- 105

96000855 AP-105

960&0855 AP.105

96000855 AP- 105

96400855 AP- 105

96000S55 .4P- 105

96000855 AP- 105

%000.S55 AP- 105

96000855 AP-105

96000855 AP- 105

96000855 AP- 105

1 BLNK-PREP

2 STC-PREP

3 SAMPLE s%v13G+X150

/mL -+
4 SAMPLE S96VOOO050

5 WP s96VOOO05LI

R A ------- TEs~----- MATRIX ACTUAL FWND DL UNIT

AC1D1GD2

AcrorGo2

OB AC1O1G02

50#rl L
OB DOSI:-02

OB AC1D1G02

6 D(JP

7 SPK

8 SPK

9 S6XPLE

10 SAMPLE

11 DUP

12 DUP

13 SA14PLE

14 sAMPLE

15 DUP

16 DUP

?7 SAMPLE

18 SAMPLE

irn L +&Om~
396VOOO050 O B 003<-02

S%VOOO050 O B AC1D1G02

jmL +50*L
S%VOOO050 O B DOSC-D2

s%vOOO051 O B AC101GO2

IML+ 50*L
s96vOOO0510 w DOS&-02

s96vOOO051 O B AC1C11G02

/~L +60*~
s96vOOO051 O s Dosb-02

s96vOOOD52 O B AC101GD2

1*L +50 VT3L
s%vOC+3052 O B DOSE-02

s96VODO052 O B AC1[11G02

lm~ —> 50mL
s96vOOO052 D B DOSK-02

s96vOOO054 O B AC10[G02

].,!- + 50ML
s%v0D0054 O B DOSE-02

2)(JZIEotryComnwrt$:

LIMIID I OSO WA D,— -

LIWID
20 26 MIA DF

L1QU1O WA 50 DF

L1OU1D N/A 50 — M=dlhour
LIQUID 5-0 so UIA DF

LIQUID 50 ‘0 N,A mrad,hour

LIWID tiifi * WA DF

L,W,, HIA 40 ,,. mrad/ho. r

LIGIIID ~ 50 DF

LIQUID 40NIA mradf hour

LIw ID 50 50 N/A OF

L,~,, 40 qo ,,, .,,.,,.”,

LIQUID NIA 56 — of

LIQUID I(JA 40 rnradlh.w

,10,1,9 ~ 50 WA ,,

LIWID 40 70 MIA rnrad[h.w

LIQUID NIA 50 DF

LIG+JID WA 50 mradlhw.

units shown for QC (SPK & .$211)may not rqfisct the actual units. D~ = Detection Limit, S = Worklist Slot Num6er,
R = Rsplicate Number, A = Aliquot Code.
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L6Nf
-sC)-WM-DP-202, REV ~

wokliwpt Version 2.1 05/1S19S Pate: 2

“’”’MJ’’” LABCORE Data Entry Template for Worklist# 12716

GRCUP PROJECT s TYPE SAMPLE# R A -------TE~ ------ MATRIx ACTUAL FWND DL UNIT

96000855 AP-105 19 DUP s96VOOO054 0 B AC1D1G02 LIQU~ 50 so ,,k ,,

/“L—=- 50”L
%000855 .AP-1D5 20 DUP s96v00005& 0 B 00sE-OZ L1OU1D a 50 N/A rmadlh. ur——

9WO0855 AP-105 21 SAMPLE s96vOOO060 0 8 AC1D1G02 LIQUID N/&

jmL * 5oPnt
96DO0855 AP-105 22 SAMPLE s96vOOO060 O 0 DosE-02 L1OUID

-.-t2:D.k@= :,”’0.

96000855 AP-105 23 DUP s96vOOO06D 0 B 50 50 ,,, 0,AC1DIGD2 LIQUID

j.L * 50... !L
96000855 AP- 105 26 DUP s96vOOO060 O B DOSE-02 L1oUID ~ ~ MIA mrad[h.ur

Final page

‘) “ 10 -zwl~

&?$?2’F ““’p-’G

for workljqt # 12716

5?c4t/Qooo47 >5962 /000050

Data Entry Conwnent.$:
/Z~T. Gc~~q Guntis e

-+

Um”tsshown for QC (SPK & STD) may not reflect the actual uni.?~.fiL = Detection Limit, S = Worklist Slot Number,
R . R8plicate Numlxr, A = Atiquot Code. 1 ,)g
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Inorganic AnalYses
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worklistdata Version 1.0 05/15/96
!J&.wVM.DP-2c12, REV ‘

11/04/96 10:14
Page: 1

LABCORE Completed Worklist Report for Worklist# 12917

Analyst: pjm Instrument: BAOCI1 Book# 133 di~~

Method: ~~-~/O- IIZ Rev/Mod C-3

Worklist Comment: AP-105 SPG. RCJ

R=qType SamPle#R A Test Matrix Actual— Found DL or Yield Unit

1 Mm o 6PG- 01 LIQttTD 1.397s5

2 SWL8 S96VOOO048 O SPG-01 LIQUID WA

3 DUE S96V000048 0 SPG-01 LIQUID 1.2349

4 SIMPLE S96VOOO049 O SPG-01 LIQUID W/k

5 D!JP S96VOOO049 0 SPG-01 X,lQVID 1.2347

6 SAMPLE S96VOOO047 0 SPG-01 LIQUID WA

7 DLIP S96VOOO047 0 SPG-01 LWJXD 1.2294

8 SAMPLE S96VOOO053 O SPG-01 LIQUID N/A

9 !3!9 S96VOOO053 0 8PG-01 LIQUID 1.2473

1.3?s4

1.2349

1.22B0

1.1347

1.2272

1.2294

1.2228

1,2473

1.2356

98.630 % Recovery

1.00.-003 SE..G,

0.560 P.PD

l.OOe -003 SP.G.

0.609 RPD

1.00.-003 SP.G.

0.538 RPD

l.OOe- 003 SP.G.

0.942 RPD

Final page for worklist# 12917

S& ALLA
Analyst Signature Date Analyst Signature Date

Units shown for QC (BLK/BKG) mzy not ref7ect the actual units. —

112
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SPECIFIC GRAVITY: LA-510-112 (C-3)
wORKLIST ANALYST ANALYSIS ANALYSIS INSTRUMENT

INITIALS DATE TIME CODE

/29; 7 w

ElSAMPLE =D”,LICATE

STANDARD

SAMPLE # = STD8= /33 fv/bd

TARE WEIGHT (g) \.3Ba 19

m

/
GR05S~lGMT(0 h 520;2 /: I
VOL of SOLUTION (mL) . /@~/ .

ESAMPLE ~
E

DUPLICATE

TANDARD

SAMPLE # = 3~ddmr@~? STD # =

+’0

’57 m burWCW
TARE WEIGHT (g) ~. /~5 .
GROSS ~lGHT (g) /. 57 0
VOL of SOLUTION (mL) . /.00 /a , 0

HSAMPLE M ~DUPLICATE

STANDARD

3zo m p up Llc&7&
TARE MIGHT (g) I. y2Wa .
GROSSWEIGHT (g) ~ 55 /
VOL of SOLUTION (mLl . f 19c9/2 , 0

RSAMPLE ❑ DUPLICATE

STANDARD

SAMPLE # =

TARE WEIGHT (g)

GROSS V@GHT (0]

VOL of SOLUTION (mL1

STD # =

B

0930

E?PMPLE %
k

DUPLICATE

STANDARD

SAMPLE # = lY~l/0000 q~ STD # =

.=

IJUfwcpw
TARE MIGHT (g) /.365 93 6
GROSSWEIGHT(Q) /-sOP-j_ 7 :22
VOL d SOLUTION(mL) , /80/ -/

II

!

II

& AMPLE ~ ~DUPLICATE

STANDARD

SAMPLE # = 5fd@0@ ~ 7 STD # =
F

.Z
T

\

...

/.3637-5 /, 7,3&
~ W1CT4= &

TARE WEIGHT (g) 70
GROSS WHGHT( .3) /. ,#~ ~~~ /. 45973

OL of SOLUTION (rnLI , /ffQ/~ /00 /2
~.

ESAMPLE UD”PLICATE

STANDARO

II SAMPLE # = STD # =

ITARE WEIGHT (g)

GROSS VVHGMT @)

OL of SOLUTION (rnL) B

ElSAMPLE ODUPLICATE

STANDARD

II SAMPLE # = STD # =

I
-LICAlt

TAREW3GHT (g)
GROSS WEIGHT (g)

OL of SOLUTION (mL)

i%
.<



JMi-SD-WM-DP-202, REV. I

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

SPECIFIC GRAVITY : LA-510-112 (C-3)
STD REPLICATE

Gross Weight (W2) 1.5201 1 .ss62

Tare Weight (W1 ) 1.3822
Weight of Solution (W2-Wl) ~ 0.13783

Volume of Solution pL 100.1200 . . . . . . . .
Specific Gravity 1.3776 1.3791

Specific Gravity (Average) –

=3
.----

~.4184
0.13808

100.4200

Gross Weight (W2) = Wt. of vial + cap + cotton + solution
Tare Weight (Wl) = Wt. of vial + cap+ cotton

Specific Gravity = [(W2-WI )” 1000 pL/mL] / p/ol. of Solution pL ● 1.000 g/mL]

v RESULT V

Specific Gravity Average = ‘f.378

Date: 11/03/96

Form510112LlRev.1.l

11s

.Sn-t-ific =ravirv averaae = 1.LI1 I



F-w’lie.9).w~-DP-202, REV. 1

PLACE ANALYTICAL CARD IN BOX BELOW OR A~TACH TRAVELER

SPECIFIC GRAVITY : LA-510-I 12 (C-3)

Date: 11/03/96

h~
Form 5101 12LI Rev. 1.1

117



iflLF.sD.wM.DP-202, REV. 1

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

SPECIFIC GRAVITY : LA-510-112 (C-3)

Date: 11/03/96

F=!% M rlLd$)& Date:

Form 510112L1 Rev. 1.1
L=) /1

11s LJ



dF
$webvorkli,wrpt Version 2,1 05/15/95 -SD-WM-DP-202, F?EV, I

09/12/96 14:55
Page: /

LABCORE Data Entry Template for Worklist# 12905

Analyst: u Instrument: PHO1 Book#\<~ti(%i>

Method: LA-212-106 Rev/Mod ~-b

W’orkliit Comment: AP- 105 PH. RCJ

RIUP PROJECT S TYPE sAMPLE# R A ------- TEST ------ MATRIX ACTUAL FOUND DL UNIT

1 STDPH

96000855 AP- 105 2 SAMPLE

961100855 AP- 105 3 DUP

961)00855 AP-105 4 SAMPLE

961)00855 AP- 105 5 OUP

961300853 AP-105 6 SAMPLE

96000853 AP-105 7 DUP

PH-01 L, II,,D ~ ~=’ ~ ‘Cl N,A _ ~“

s96vOOO048 O
b

PH-01 LIQUID NIA \ 3.49 t>.c/\ P,

s96vOOO048 O PH-01 LIQUID 1~,~~ 13.4$ ,/, ~“

s96vOOO049 O PH-01 LIQUID N,A ~~,~r~ ~u\ ~“

s96vOOO049 O PH-D1 LIQUID l.~,~~ i’bz~ NIA PH

s96vOOOD47 0 ~ PH-01 LIQUID ,,, \+)<l 0.01, ,!+

s96vOOOD47 0 PHO1 L,Qu, D \3!,+[ t’7it< N/A PH

Final page for work~st # 12905

Data Entfy Comments:

—

Unit.~shown~or QC(SPK& S~)mayrL[~t rejlect theuctual unit.~.l7L =Detcction Litnit, S = Workli.vt Slot Mumber,
R =Replicute Nun!lxY,A =Aliquot Code.

120



~&.sD-wM-r)P- 202, REV. 1
W,,rklistrpt Ver,~ion2.1 05/15/95
09/12/96 1~:W

Page: I

LABCORE Data Entry Template for Worklist# 12904

Analyst: xl+ Instrument: PHO1 Book # +,~~

Method: LA-21 1-102 Rev/Mod L*

WorhlistComment: AP- 105 OH. RC.I

G!WLJP PRoJEcT

96000855 AP- 105

961100855 AP-105

96,100855 AP-105

96,300855 AP-105

96,300853 AP- 105

96’300853 AP-105

96’300855 AP- 105

96000855 AP-105

S TYPE

1 BLNK

2 STD

3 SAMPLE

4 DUP

5 sAMPLE

6 DUP

7 SAMPLE

8 DUP

9 sAMPLE

ID DUP

SAMPLE# R A

s96vOOO048 O

s96vODD048 D

s96vODDD49 O

s96vOOO049 O

s96vOOOD47 D

s96vOOOD47 O

s96VOOO058 O

s96vOOO058 O

-T EST------ MATRIX

OH-D1 LIQUID

OH-01 LIQUID

OH-01 LIQUID

OH-01 LIQUID

oH-01 LIQUID

OH-01 LIQUID

OH-01 LIQUID

OH.01 LIQUID

OH-01 LIQUID

OH-O? LIQUID

Final page for worklist # 12904

D(Itu E91tryComments.

Uruts shown j%r QC (SPK & STD) may not IV@ct the actuul unity. DL = Detection Limit, S = Workli,vtSlot NumJ]er,
R = Replicate Nun!J>er,A = Aliquot Code.

121.



OH (AUTO): LA-211-102 (C-O)
WORKLIST ANALYST ANALYSIS ANALYSIS

#
INSTRUMENT

!NITIALS DATE TIME CODE

Ia%+ //-/-?
ElSAMPLE

El

DU?LICATE

E

SPIKE

STANDARD PREP BLANK ?.EAGENT BLANK

sAlvlPLE,STD# = ~)~ klATF71X =

SAMPLE SIZE (mL)

VOL H20 AD9ED for DILUT:ON (IT.e.es.av)

VOL D;LUTED SAMPLE ANALYZED

‘ BaC12 VOLUME ADDEO
\&

, om

“ ATTACH PRINT REPORT #2 & #5

ElSAMPLE

E

DUPLICATE

El

S?l KE

STANDARD PREP BWNK REAGENT BLANK

SAMPLE/STD # = ~~ ~ v 048 ~’ swo42Jy

SAMPLE SIZE (rnL)

,,,~

“0” 4

. ,., 9! L’.’T!CN (If necessaT)

&.: N::;:::,.,, .,,,,.,,,

.%: / *$%

i Fi2c17 VOLUME AODED /~&

. ATTACH PRINT REPORT #2 & #5
i

El

SAMPLE

E

DUPLICATE

B

SPIKE

STANDARD PREP 8LANK REAGENT BLANK

gs% loo $7+SAMPLE,STD# = ~~~ ~~ $7 ~ =
SAMPLE SIZE [rnLl

“D’% +

VOL H20 ADDED fwDILUTlON (>f necessary)

VOL DILUTED 5AMPLE ANALYZEO

‘ BaC12 VOLUME ADOED

+ ATTACH PRINT REPORT #2 & #5
/ld-

ElSAMPLE

El

DUPLICA:E

5

S. IKE

STANDARD PREP BL4NK REAGENT BLANK

SAMPLE6TD # = MATRIX =

SAMPLE SIZE [mL)

VOL H20 ADDED for DILUTION (If necessari)

VOL DILUTED SAMPLE ANALYZED

. BaC12 VOLUME ADDED
+ AITACH PRINT REPORT #2 & #5

Cx-m

ElSAMPLE

B

DU. L[CATE

El

SPIKE

STANDARD PREP BLANK REAGENT BUNK

r $

SAMPLE/STD # = MATRIX =

‘ o .>=

.+

,SPMPLE SIZE Iml)

VOL H20 ADDED for D!LmON (6 necessary! 34
g

[

OL EILU7ED SAMPLE ANALYZED

)4

,a4/ Q‘ BaC12 VOLUME ADOEO

‘ A~ACH PRINT REPORT #2 & #5 boNJ

1El El El
-w

SAM !=LE LItiWCATE SPIKE

STANDARD PREP BLANK REAGENT BLANK

SAMPLE/STD # = ~$ & ~ ()~ 4q _ = ~% ti(xlH%fI
5AMPLE s!2E [mL)

‘“m z+ w-++OL H70 ADDED for D1LUTION (\! newssaw~

J~l D’: lJ-E9 SRMPLE AKALYZED

1“ BaC12 VOLUME ADDED b’+.
,5>7/ /5%

~ ATTACH PRINT REPORT $2 & W I

E

I
SAMPLE

El

DUPL!CATE

El

SPIKE

STANDARD PREP BLANK REAGENT BUNK

‘AMPLES’ZE(”L’ m y~W9L b2G ADGED for DIWTIO (,I neces,aw)

P
OL D;LUTED SAMPLE ANALYZED

.

ElSAMPLE

E

DUPLICATE

E

SPIKE

STANEPRC DREP BLANK REAGENT BLANK

&JPLE,ISTD. = MATRIX =

1SAMPLE SIZE (mL)

OL H20 ADDED for DILUTION (f necessaw)

OL DILUTED SAMPLE ANALYZED

~. BaC12 VOLUME ADDED

~.AITA,Cti PRINT REPORT#2 ?x#5



U&Mwli-cw.m,REV,~

PLACE ANALYTICAL CARD [N BOX BELOW OR ATTACH TRAVELER

OH (AUTO) : LA-21 1-102 (C-O) l-- BLANK

Detection Limit = 125pg / SS * DF

,

Detection Limit (pg/mL)

OH Molarity =((mL HN03)*(M HN03))/Sample Size in mL*Oilution Factor

OH in pg/mL = (OH MOLARITY)*(I 7.Og/mole)”((10000OOpg/g)/(1 000mUL))

—~

Concentration of OH in Sample (Molarity) 5.35E-04

OH in Sample in pg/mL (PPM) <42

The Result is< Detection Limit
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4wG-F s~.wM-W-202,REV. ~

PLACE ANALYTICAL CARD IN BOX BELOW OR AT”I_ACHTRAVELER

~H (AUTO) : LA-211-102 (C-O) STD

Sample Size(mL) SS 0.050
Concentration of HN03 (Molarity) 0.2006

HN03 Titrant at OH end-point in mL 0.241
Dilution Factor DF 1

Concentration of OH in Sample (Molarity) 9.66E-01
OH in Sample in pg/mL (PPM) 1.64E+04

Detection Limit = 125pg I SS * DF

Detection Limit (pglmL)

OH Molarity =((mL HN03)’(M HN03))/Sample Size in mL*Dilution Factor

OH in pg/mL = (OH MOLARlTY)*(17.0g/moleY( (lOOOOOOpg/g)/(lOOOmUL))

i STD
Concentration of O H in Sample (Molarity) 9.66E-01

IOH in Sample in pglmL (PPM) 1.64E+04
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4M6-F
SD-WM-DP-202, REV. ~

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Detection Limit = 125pg / SS * DF

~1 2.50E+03

OH Molarity =((mL HN03~(M HN03))/Sample Size in mL*Dilution Factor

OH in pg/mL = (OH MOLARITY)*(I 7.Og/mole~((l 0000OOpg/g)/(lOOOmlJL))

SAMPLE
Concentration of 0 H in Sample (Molarity) 1.92E+O0

OH in Sample in pg/mL (PPM) 3.27E+04

—
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& F
-S13-VW-IJP-202, REV. I

PLACE ANALYTICAL CARD IN BOX BELOW OR AT_~CH TRAVELER

OH {AUTO) : LA-211-102 (C-O) SAMPLE

Detection Limit = 125pg I SS * DF

Detection Limit (pg/mL)

OH Molarity =((mL HN03)YM HN03))/Sample Size in mL”Dilution Factor

OH in pg/mL = (OH MOLARITY)’(17.0g/mole)l(10000OOpg/g)/(lOOOmUL))

\lOHinSample inpglmL (PPM) 3.32E+04\

SAMPLE
tion of OH in Sample (Molarity) I 1.95E+O0

12G



AIF
4++6

.sD.wMw-2112, REV. ~

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

OH (AUTO) : LA-21 1-102 (C-O) SAMPLE

Sample Size(mL) SS 0.050
Concentration of HN03 (Molar@) 0.2005
HN03 Titrant at OH end-point in mL 0.S29
Dilution Factor DF 1
Concentration of OH Jn Sample (Molarity) 2.12E+O0
OH in Sample in pg/mL (PPM) 3.6tE+04

Detection Limit = 126pg / SS * DF

Detection Limit (pg/mL)

e OH Molarity =((mL HN03~(M HN03))/Sample Size in mL*Dilution Factor

OH in pg/mL = (OH MOLARlTY)*(`17. Og/mole)*((l OOOOOOpg/g)/(lOOOmUL))

SAMPLE
~ ~ .12E+O0
OH in Sample in pg/mL (PPM) 3.61 E+04

—
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tw-sD-WfVl-i)P-202,REV. 1
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

OH (AUTO) : LA-211 -102 (C-O) SAMPLE

Sample Size (mL) SS 0.050

Concentration of HN03 (Molar@) 0.2005

HN03 Titrant at OH end-point in mL 0.528

Dilution Factor DF 1

Concentration of OH in Sample (Molarity) 2.12E+O0

$)H in Sample in pg/mL (PPM) 3.60E+04

Detection Limit = 125pg / SS * DF

S96VOOO049 DUP
Detection Limit (pg/mL)

OH Molarity=((mL HN03)lM HN03))K3ample SizeinmL*DilutionFactor

OH inpglmL = (OH MOLARITY)ll 7.Og/mole)’((10000OOpg/g)/(1000mUL))

ConcentrationofOH inSample (Molarity) 2.12E+O0

OH in Sample in pg/mL (PPM) 3.60E+04

-5k Eai , Date: 11

‘-IIJ- u! ~) Date z/q f>
1 Rev. 1.3 Page 7 of 1
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w&H6-SD4VM-DP-202, REV. ~

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

OH (AUTO) : LA-211 -102 (C-O) [ SAMPLE

~
ata Entryby: L3 , )<. W6. , Date: 11/01/96
pproved by: L’L) -ate: \\/G&
orm 211102_l Rev. 1.3 Page
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$!(&D-bVM-DP-2t~2, REv I

PLACE ANALYTICAL CARD IN BOX BELOW OR ATrACH TRAVELER

OH fAUTO) : LA-211 -102 (C-O) SAMPLE. , .,
Sample Siza (mL) SS 0.050

Concentration of HN03 (Molarfi) 0.2006

HN03 Titrant at OH end-point i~mL 0.459

Dilution Factor DF 1

Concentration of OH in Sample (Molarity) 1.84E+O0
3.13E+04

m ~—-----J
Detection Limit = 125pg / SS ● DF

2.50E+03 I

III ‘1/01/96

OH Molarity =((mL HN03)*(M HN03))/Sample Size in mL’Oilution Factor

OH in pglmL = (OH MOLARlTY)*(17.0g/mole) *((lOOOOOOpg/g)/(lOOOmUL))

SAMPLE

Concentration of OH in Sample (Molarity) 1.84E+O0

nL (PPM) 3.13E+04



ti-SD-WM-Y-2CJ2, REV. I

PLACE ANALYTICAL CARD IN BOX BELOW OR ATrACH TRAVELER

OH (AUTO) : LA-211-102 (C-O)
~

cc.nfraiinnr-ifHNC33/Mnlarirv\

mEiEEii=
Cone _... _.._. . . . .. . . . ..... .. . ... .

HN03 Titrant at OH end-point in mL

Concentration of OH in Sample (Molal rity) 1=
/

%

SAMPLE

2.000
0.2006

0.013
1

1.30E-03
9 ??E&l-Id,, ,,,-(a,.,p.= ...

rw”- v v -I ~1
-.-’, - “ ,

II

Detection Limit = 125~g I SS ● DF

Detection Limit (pg/mL) 6.25E+OI

OH Molarity =((mL HN03)*(M HN03))/Sample Size in mL*Dilution Factor

OH in pg/mL = (OH MOLARITY)’(1 7.Og/mole)*((l 0000OOpg/g)/(1 000mUL))

SAMPLE

Concentr~n of OH in Sample (mty) 1.30E-03

OH in Sample in pg/mL (PPM) <63

The Result is < Detection Limit

131



-MK-SD-WM-LW-202, REV. 1
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

OH (AUTO) : LA-211-102 (C-O) SAMPLE

Sample Size (mL) SS 2.000

Concentration of HN03 (Molarity) 0.2005

HN03 Titrant at OH end-point in mL 0.010

Oilution Factor DF 1

Concentration of OH in Sample (Molarity) 1.00E-03

OH in Sample in pg/mL (PPM) 1.70E+01

Detection Limit = 125pg / SS * DF

S96VOOO058 DUP
Detection Limit (p~

OH Molarity =((mL HN03)”(M HN03))/Sample Size in mL*Dilution Factor

OH in pg/mL = (OH MOLARlTY)'(17.0g/mole) *((lOOOOOOpg/g)/(lOOOmL/L))

[ SAMPLE

Concent~n of OH in Sample (Mol~ ~

OH in Sample in pg/mL (PPM) <63

The Result is < Detection Limit

ata Entry b y: 5%’ Y (2 -< ,~ ate: 11/01/96

pproved by:
Form 21 ~ ev. 1.3—
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&-sc).vvMw.)2, REV. ~
OH ANALYSIS

i; ..,,, /... ,.:., I

========
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EW
EF’4

EF’5
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~
i

I

OH ANALYSIS $l&wwx’-2(l2, ~,”.,

,05?.) /vd.
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WSD-WM-DP-POZ REV. I
OH ANALYSIS

,05Dh’J’-.
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-SD-WM-DP-202, REV. 1
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OH ANALYSIS##&sD-wM-DP-202, REV. 1
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worklf Vemion 2.10511V95 Pute: /
w .sD.wM-c)P-202, REV. 1

99/[2 5
LABCORE Data Entry Template for Worklist# 12907

—

Analyst: f?- Instrument: NH301 Book # ~-~ (%G /&[\

Method: LA-63 1-001 Rev/Mod Bz 16W?-C (1000
7’%’)

W’orklist Comment: AP-105 AMMONIA. RCJ

tiluP PROJECT S TYPE sAMPLE# R A ------- TEST=---- MATRIX ACTUAL FOUND DL UNIT

96(100855 AP- 105

9611D0855 AP-105

9(000855 AP-105

961100855 AP-1D5

96000855 AP- 105

961300853 AP- 105

9611D0853 AP- 105

96000855 AP-105

96’300855 L?- 105

1 ELNK

2 STD

3 sAMPLE

4 sPK

5 SPK-DUP

6 SAMPLE

7 sPK

8 SAMPLE

9 SPK

ID SAMPLE

11 SPK

12 sTD

NH3-C1

NH3-C1

s96vOOOD48 O MH3-CI

s96vOOO048 O NH3-C1

s96vOOO048 O NH3-C1

s96vDOO049 O NH3-C1

s96vDOO049 O NH3-C1

s96vOOO047 O NH3-01

s96vDOOD47 O NH3-CI1

s96vOOD058 O NH3-CII

s96vOOO058 0 NH3-CII

NH3-CI1

LIQUID i~ 12] ,/,— WlmL

L1OUID MIA ~G S@ .,,.,

LIQUID 10 [Z~ N/A ug/mL

LIQUID N/A 4s00 5: U’ .g/Ot

Final page for worklist # 12907

Duta Entry Comnwnt.$

Units .chownfi>r QC (SPK & STD) may not rejlcct the actual uriitr. DL = Detection Lirm”t,S = Worklist Slot NumJer,

R = Replicate Nurrdzr, A = Aliguot Code.
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4bt+G-NF
SD-WM-DP-202, REV, I
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WlixDww-x),, REV.1

Y(1.34 -I.3L + < @ ~qj L
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-8$%-sD-wM-DP-202, REV. 1 & @J
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~df
4VU6-SD-WM-DP-202, REV. 1
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lfitiwvM-DP-202,FE”.1
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4w&i-sD-wM-DP-202,REV ~





kwiasD-wM-nFw2,REV.1
worklistdata Version 1.0 0S/15/96 Page: 1
11/08[96 13:09

LABCORE Completed Worklist Report for Worklist# 12912

Analyst: vlm Instrument: ICO1 Book# 34/t4?U4

Method: 64 -A33+0< Rev/Mod b -)

WorkBst Comment: AP- 105 IC. RCJ

&:qType Sample#R A Test Matrix Actua~ Found DL orYield Unit

1 CCB

1 CCB

1 cc,

1 CCB

1 CCB

1 CCB

1 CCB

1 CCB

2 cm

2 cm

2 cm

2 cm

2 Ccv

2 cm

2 Ccv

2 Ccv

3 sAMPLE

3 SAMPLE

3 SAMPLE

, S?MPLE

3 SAMPLE

4 SPK

4 SPK

4 SPK

4 SPK

4 s,,

, Sin-mm

5 SPK-DUP

5 SPK-DIJP

5 SPK-DIJP

5 S,K-DVP

6 SAMPLE

6 SAMPLE

6 SAMPLE

6 s?XPLE

6 S?J4PLE

7 mJ4P&s

7 SAMPLE

7 .-.,

7 SAMPLE

7 .5AMPI.E

o @m.Qc F QC
0 ~lC-QC CL QC

o @Ic. Qc N02 !2.

o alC-QC BR QC

0 @IC-QC N03 QC

o aIc-Qc F04 Qc

0 @lC-QC S04 QC

0 *lC-QC oXALATW Q.

o @TC-QC F QC

o @IC-QC CL QC

o ~lC -QC N02 QC

o @IC-QC BR QC

o @TC-QC N03 Q.

0 @IC-QC P04 QC

0 @lC. QC S04 Q.

o c31C-QC 0.XXW.TE2 QC

5.90.01

7.90.02

5.40.02

5.89.0:!

s .94.0:!

5.45.02

6.31.0#

5.27.0::

S96VOOOD48 O ~lC-01 P-02

S96VOO0 048 O @lC-01 N02-02

s96vOOO04S 0 alC-01 N03-02

s96”000048 0 @lC-01 P04-02

S96VOOO04S 0 alc-01 S04-02

s96”000048 0 ~lC-01 F-02

s96”000048 O ~lC-01 N02-02

s96vOO0 048 O alC-01 N03-02

596vooo 048 0 *lc-01 P04-02

s96VOO0 048 O ~lC-01 S04-02

s96”000048 0 alC-01 E-02

S96VOO0 048 O @lC-01 N02-02

s96VOO0 048 0 ~lC-01 N03-02

s96”000048 O *lC-01 P04-02

s96VOOO04B O ~lC-01 s04-02

s96VOO0 049 O WIC-01 F-02

S96VOO0 049 O *lC-01 N02-02

s96V000049 O @lC-01 N03-02

S96V0Q 0049 O @lC-01 P04-02

S96VOO0 049 O @lC-01 S04-02

s96”000047 O aIC-01 R-02

s96”000047 O ~lC-01 N02-02

s96vOOOO*7 0 91.-01 N03-02

S,6”OO0 047 o ‘lIc-ol P04-02

s96”000041 O ‘S.l.-01 S04-02

LIQUID N/J,

LIQUID N/A

LIQUID ~.

LIraum WA

LIQUID _J.@__

LIQUID 5.90-01

I.,QU,D 5.40e.O;!

LIQUID 5.,4.0;!

LIQUID 5,45eO:!

LIWID 6.31.0:!

LIQUID 5.9 De03.

LIQUID 5,40eO:!

LIQVID 5.94-0:!

LIQUID 5.45,0;!

LIQUID 6.31. !0;!

LIQUID N/A

LIQUID _J?.&_

LIQUID N/k

LlQUID _—.&@__

LIQUID N/A

LUQ”ID N/P.

L,Q”,. N/A

LIQ”ID ~_

LIQUID ~_

LIQUID __J?@__

Units .~hown~br QC (BLK/BKG) may not r@lect the actuul umts.
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<1 .20.-2

<1 .70.-2

<1 .08.-1

<1 .25.-1

<1 .39.-1

<1 .20.-1

<1 .,...1

<, .05.-1

5.48.+01

7.28.,01

5.02..02

5.86..02

6 .00..,2

5.4>. +02

6,50.+02

5,42.+02

2.539..02

+.676 s.04

1.00...05

1.381.+03

2 .538. +03

6.62.+01

5.39.+02

5.97..02

5.12.+02

6.30.+02

6.68..0.

4.90.+02

6.06.+02

5.13.+02

6.39.+02

3 .485. +02

4 .810. +04

1.019.+05

1.538.+03

2.055..03

3 .234..,2

4.569.+04

9.503.+04

1.15,..03

1.933.+03

ughr,

.d~
us3/mL

ug/d

WAG
uq/mI.

.9/.uL

.g/mL

92.a61 % R..o.r.v

92.151 % R..ov.ry

92.963 % E...ryry

99,491 % n...lyly

101.010 % R...y..y

99,450 % R.c.”.ry

103.011 % ,..o”.ny

102.846 % ,.cov.ry

49.690 .g/&

447.200 ug/ti

575.600 ug/mL

496.900 ug/mL

511.500 ug/m.L

112.203 % n.aov.xy

99.815 % M..v.ry

,0,.505 % Recov.ry

93.945 % R.cov.ry

99.842 % R..overy

12.401 RFD

9,709 RPD

2.ORO .,.

6.049 R,.

1.260 ,,.

25.450 uglti

229.100 ug/mL

294.800 uglti

254.500 ug/mL

292.700 ug/ti

25.450 ..gfmr,

229.100 g/*

294.800 “g/mL

254.500 Ug/mr.

292.7,0 .g/mL



wK-SD-WM-DP-202, REV, ~
worklistdatu Version 1.0 05/15/96 Page: 2
11/08/96 13:09

LABCORE Completed Worklist Report for Worklist# 12912

Gq Type Sample#R A Test Matrix Actual
B SAMPLE s96vOO0 058 0 ~lC-01 F-,2 LIQUID N/k .

B SAMPLE S96VOO0 058 O @JIC-01 N02-Q2 LIQUID ~–<

B SPJ4PLE S96V00005S 0 alC-01 N03-02 LIQUID __X@__

B SAMPLE s96vOO0 058 0 @lC-01 P04-02 LIQUID NIX .

B SAMPLE B96VOOO05S O alC-01 S04-02 LIQUID ~.

Final page for

MoundL)LorYield Unit
‘7.200.-02 7.200-002 “g/mL

6.4.0.-01 0.648 ug[ti

8.630e-01 0.834 u@oL

7.200.-01 0.720 uglmL

1,469..01 0.828 ug/mL

worklist# 12912

Xnalyst Signature Date Analyst Signature Date

*

Units shown for QC (BLK/BKG) may not rejlect the actual umts.
—
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444&SD-WM-DP-202, REV. I
11101/%09:14 Page: 1
A-ml

LABCORE Data Entry Template for Worklist# 12912

Analyst: *M Instrument:ICOO ~~ j BOOM =bo-~

Metho& LA-533-105 Rev/Mod ~-\

Worklist Commed AP-105 IC. RCJ

@IC-QC

@IC-QC

S96VOOO048 O G31C-01

Analytes Requested: F-02

QC

QC

LIQUID

, N02-02 , N03-02 , P04-02 , S04-02

j me Sample$) R A Test matrix QxOup# Project

:1CCB

2 Ccv

3 SAMPLE 96000855 AP-105

4 SPK

!; SPK-DUP

6 SAMPLE

‘7 SAMPLE

8 SAMPLE

S96VOOO048 O @IC-01

S96VOOO048 O @IC-01

S96VOOO049 O @IC-01

Analytes Requested: F-02

S96VOOO047 O @IC-01

Aualytes Requested: F-02

S96VOOO058 O @IC-01
Analytes Requested: F-02

LIQUID

LIQUID

LIQUID

, N02-02 ,

LIQUID

, N02-02 ,

LIQUID
, N02-02 ,

96000855 AP-105
N03-02 , P04-02 , S04-02

96000853 AP-105
N03-02 , P04-02 , S04-02

96000855 AP-105
N03-02 , P04-02 , S04-02

Final page for worklist # 12912

M.94.iiwrL42Ak11-1 -~b
Analyst signature Date Analystsignature Date

$. ~ ,

d l/-
-J (%-’+X“L’zZ<.f6J!---

. cd,’11& dL&&d ,.“. a_

S = WorkList Mot Number, R = Repl.#atdNwnber, A = . . .-



— ———
A-OO1O-IC DATA FILE/WORKLIST RESOLUTION 04-Nov-96

Wmklist#: 12912 Data File: 12912NV.CSV
— —

Seq Type Sample # Seq# I)ata File Sample Name Dilution

T => 1 CCB

—

8 96110101.d05 S96VOO058 FIELD 6.00
=> 2 Ccv 6 96110101.d14 S96VOOO049 2121.00
=> 3 SAMPLE S96VOOO048 7 96110101.d13 S96VOOO047 2121.00
=> 4 sPli S96VOOO048 5 96110101.dll S96VOOO048 SPIKE 4141.00
=> 5 SPK-DUP S96VOOO048 4 96110101.d10 S96VOOO048 SPIKE 4141.00
=> 6 SAMPLE S96VOOO049 3 96110101.d09 S96VOOO048 4141.00
=> 7 SAMPLE S96VOOO047 2 96110101.d02 STD 32N20-A 101.00
=> 8 SAMPLE S96VOOO058 1 96110101.dOl INSTR BLANK 1.00

d
+

Save (F4) Abort (Shift-F3) ListFiles (Shift-Fl) UploadFile(F8)
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M&.sc)-wM-L)P-202, REV. 1
Data Reprocessed On 11/04/1996 09:59:28

Sample Name: INSTR BLANK Date: 11/01/1996 09:34:48
Data File : C:\DX\DATA\96110101.dOl
Method : C:\DX\METHOD\KIT.MET
ACI Address: 1 System: 1 Inject#: 1 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

Calibration Volume Dilution Points Rate Start Sto~’ Area Reject
.-------- -------- .-------- _

External 1 1 3000 5HZ 0.00 10.00 50

*************** ************ p~a~ Report: All Peaks *************** *************

Pk. Ret Component Concentration Height Area B1. %Delta
Num Time Name ugjml Code
____ ___.___________________—————________ ..-__———————— ---- ---------- ..........

1 0.34 0.000 19 95 1

Totals 0.000 19 95

File: 96110101.dOl Sample: lNSTRBLANK

0.10

0.08

0.06

0.04

0.02

“~ 0.00

-0.02

-0.04

-0.06

-0.08

-0.10 L 7~1-H~TT7TT T-TI l-~~1-T~TW~”7-T-~-”T-

o 1 2 3 4 5 8 7 8 9 10

Minutes

SIGNATUREABOVEREPRESENTSCHEMICALTECHNOLCGST/CH ISTTHAT
COMPLETED/VERIFIED THECALIBRATIOFUANALYSIS ONPAGES pTc)/@.

1s5



&!%-sD-wM-DP-202, w, I

Data Reprocessed On 11/04/1996 09:59:26

Sample Name: STD 32N20-A Date: 11/01/1996 09:55:27
Data File : C:\DX\DATA\96110101.d02
Method : C:\DX\METHOD\KIT.MET
ACI Address: 1 System: 1 Inject#: 2 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

. .=. . . . . . . . . . =======. . . . .= .=== =. . . . . . . =. =. . .=== =. . . . . . . . . . . =. ====. . . . ========

Calibration Volume Dilution Points Rate Start Stop Area Reject
-.—------ -------

External 1 101 3000 5HZ 0.00 10.00 50

*************************** peak Report: All PeakS **************** ************

Pk. Ret Component Concentration Height Area B1. %Delta
Num Time Name ug~ml Code
__-__________________________—- -———_—- -- .._______-———————————— —..—-— -----------

1 0.90
2 1.06 fluoride
3 1.61 chloride
4 1.91 nitrite
5 2.89 bromide
6 3.28 nitrate
7 4.59 phosphate
8 6.03 sulfate
9 7.95 oxalate

0.000
54.”793
72.r~72

501.926
586.398
600.:.86
542.:.46
650.421
542.370

_—————_- ... ......

Totals 3551.012

8.0

7.0

6.0

5.0

4.0

us 3,(3

2.0

1.0

0.0

-1.0

File: 96110101.d02 Sample: STD32N20-A

r

fluoritilorl

.-Ai

n

bro

-J

s

phosphate

-. _ L....

’43
1756
1783
7285
5148
5602
1560
4714
2283

30173

157
10790
9637

46282
36024
46029
21697
66531
42946

280093

2
2 3.92
1 -0.41
1 -3.37
1 -3.13
1 -3.81
1 -6.96
1 -8.13
1 -3.21

oxalate

~.—. L.
Minutes



k$i!&DwM-13P-z02 REV<
Data Reprocessed On 11/04/1996 09:59:24

Sample Name: S96VOOO048 Date: 11/01/1996 14:01:14
Data File : C:\DX\DATA\96110101.d09
Method : C:\DX\METHOD\KIT.MET
ACI Address: 1 System: 1 Inject#: 9 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

..=..........——---- ==== ==== === —————————— ,,—————————————-——————— ..=== .....==== .

Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 4141 3000 Snz 0.00 10.00 50

********************* ****** Peak Report: All Peaks **************** ************

Pk.
Nu m

1
2
3
4
5
6
7
8

Ret Component Concentration Height Area B1
Time Name ugjml Code

0.89 0.000 180 921 1
1.07 fluoride 253.948 251 1024 1
1.59 chloride 2777.059 1533 8964 1
1.90 nitrite 46760.209 16500 107657 1
3.20 nitrate 100788.942 21879 202551 1
4.61 phosphate 1386.514 92 1342 1
6.08 sulfate 2537.591 374 5807 1
8.00 oxalate 477.048 41 702 1

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

Totals 154981.311 40851 328968

40

30

20

us

10

0

File: 96110101.d09 Sample: S96VOOO048

n

nitrite

LfluOn&@d

II
——

phosphate sulfate oxalate

-—.

%Delta

5.23
-1.24
-4.04
-6.16
-6.42
-7.32
-2.56
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UK.‘ SD-WM-DP-202, REV, ‘1
Data Reprocessed On 11/04/1996 09:59:22

Sample Name: S96VOOO048 SPIKE Date: 11/01/1996 14:12:31
Data File : C:\DX\DATA\96110101.d10
Method : C:\DX\METHOD\KIT.MET
ACI Address: 1 System: 1 Inject#: 10 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

Calibration Volume Dilution Points Rate Start Stop Area Reject
----- ............................

External 1 4141 3000 5HZ 0.00 10.00 50

**********++*************** Peak Report: All Peaks **************** ************

Pk.
Num

1
2
3
4
5
6
7
8
9

Ret Component Concentrate.on Height Area B1. %Delta
Time Name ug/ml Code

0.90 0.000 211 1015 2
1.06 fluoride 2924.239 1975 14159 2 3.92
1.59 chloride 5807.055 3288 18967 1 -1.65
1.91 nitrite 68474.010 24748 159775 1 -3.70
2.87 bromide 21249.[106 4894 31697 1 0.12
3.19 nitrate 124841.645 27274 256184 1 -6.55
4.59 phosphate 22048.825 1596 21519 1 -6.96
6.03 sulfate 27957.1.21 4970 69836 1 -8.13
7.89 oxalate 21382.506 2031 41274 1 -3.86

Totals 294685.206 70989 614425

File: 96110101.d10 Sample: S96VOOO048 SPIKE

40

30

20

us

10

0

nitnte

fluork@lOr’

A

nitrate

Lbromid suKate

. -:---.L...I.._
W~T~.l~”TT~”l”

1

r:-~~T-]-l T~l- I-lP-,-]

2 3 4 6 7 8 9 10

Minutes
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iib$&DwiA-Dp-202, i3Ev, ~~
Data Reprocessed On 11/04/1996 09:59:20

...= .==——————. .......==== .——-------- ...,=------—-----—----————————— =....==== .

Sample Name: S96VOOO048 SPIKE DUP Date: 11/01/1996 14:23:48
Data File : C:\DX\DATA\96110101.dll
Method : C:\DX\METHOD\KIT.MET
ACI Address: 1 System: 1 Inject#: 11 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

------------——————— ------

Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 4141 3000 5HZ 0.00 10.00 50

*************************** Peak Report: All Peaks **************** ************

Pk. Ret Component
Num Time Name
---------------- ..----

1 0.89
2 1.06 fluoride
3 1.59 chloride
4 1.91 nitrite
5 2.87 bromide
6 3.19 nitrate
7 4.59 phosphate
8 6.03 sulfate
9 7.89 oxalate

Concentration Height Area B1. %Delta
ug,{ml Code

-—------

0.000 222 1184 2
2947.604 1998 14276 2 3.92
5686.671 3309 18564 1 -1.65

66536.394 24692 155077 1 -3.70
21309.040 4931 31789 1 0.12

125224.843 27187 257058 1 -6.55
22062.”747 1605 21533 1 -6.96
28312.386 4973 70747 1 -8.13
21170.129 2052 40858 1 -3.86

----

Totals 293249.814 70971 611085

File: 96110101.dl lSample:S96VOOO048 SPIKEDUP

40

30

20

us

10

0

r
nfir.ate

Lbroml sulfate

phos~hate

— -----.-..i_L



.
Y’w-sr]”wki-’3p-202’‘Ev”1

Data Reprocessed On 11/04/1996 09:59:18
...=== ==—— ------ ..........————-—— ------- ,,—-----————————— ==== .....==== ........

Sample Name: S96VOOO047 Date: 11/01/1996 14:49:31
Data File : C:\DX\DATA\96110101 .d13
Method : C:\DX\METHOD\KIT.MET
ACI Address: 1 System: 1 Inject#: 13 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

..=== .......-——----- ........=== ————————— ,,———---—--——-———--————————— .=————————

Calibration Volume Dilution Points Rat:e Start Stop Area Reject
. ..——— ---------------- --.————

External 1 2121 3000 5Hz 0.00 10.00 50

*************************** Peak Report: All Peaks **************** ************

Pk. Ret Component Concentration Height Area B1. %Delta
Num Time Name ug/ml Code

1 0.89
2 1.08 fluoride
3 1.17
4 1.57 chloride
5 1.90 nitrite
6 3.15 nitrate

0.000
323.407

0.000
2731.313

45690.129
95029.302

7 4.61 phosphate 1151.069
8 6.03 sulfate 1933.164
9 7.95 oxalate 417.090

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

Totals 147275.475

40

30

20

us

10

0

File: 96110101.d13 Sample: S96VOOO047

nitrite

381
554
567

2925
31871
39606

174
507
65

76651

2330
2859
4972

17382
210633
403537

2171
8870
1352

-------

654106

phosphate sulfate oxalate

~-– 1 . . . ..L...L..

2
2 5.88
2
1 -2.48
1 -4.04
1 -0.11
1 -6.42
1. -8.13
1 -3.21
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4ff&l)-WM-DP-202, REV. 1

Data Reprocessed On 11/04/1996 09:59:16
....=== ==== =....==== ==== ==== ......= ....,,..=== == ..............=----————————

Sample Name: S96VOOO049 Date: 11/01/1996 15:02:43
Data File : C:\DX\DATA\96110101.d14
Method : C:\DX\METHOD\KIT.MET
ACI Address: 1 System: 1 Inject#: 14 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

Calibration Volume Dilution Points Rate Start Stop Area Reject
--------------------------

External 1 2121 3000 5Hz 0.00 10.00 50

*************************** peak Report: All Peaks **************** ************

Pk. Ret Component Concentration Height Area B1. %Delta
Num Time Name ug/ml Code

1 0.90 0.000 424 2572 2
2 1.08 fluoride 348.537 592 3098 2 5.88
3 1.17 0.000 616 5365 2
4 1.57 chloride 2885.323 3172 18386 1 -2.48
5 1.90 nitrite 48097.247 34169 222320 1
6

-4.04
3.14 nitrate 101870.123 42509 438811 1 0.00

7 4.61 phosphate 1538.337 196 2900 1
8

-6.42
6.03 sulfate 2054.880 545 9459 1 -8.13

9 8.00 oxalate 428.472 78 1395 1 -2.56

Totals 157222.919 82300 704305

File: 96110f01.d14 Sample: S96VOOO049

40

30

20

us

10

0

nltriie

chlori
fluoride

~
phosphate sulfate oxalate

L. ——–— ———. ..——.

Minutes

161



wif2-SC)-!NM-13P-202, REV. ‘
Data Reprocessed On 11/04/1996 09:59:13

....=== ==== === ....===. == .=. ==.====== =====:============= ===== ========= =========
Sample Name: S96VOO058 FIELD BLANK Date: 11/01/1996 11:43:02
Data File : C:\DX\DATA\96110101.d05
Method C:\DX\METHOD\KIT.MET
ACI Address; 1 System: 1 Inject#: 5 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 6 3000 5HZ 0.00 10.00 50

*++**************** ******** Peak Report: All Peaks **************** ************

Pk. Ret Component Concentration Height Area B1. %Delta

Num Time Name ug/ml Code

2 1.60 chloride 6.’443 2738 14442 1 -0.83

3 3.35 nitrate 0.863 26 166 1 -1.86

4 6.03 sulfate 14.689 1462 24714 1 -8.13
...........

Totals 21.995 4227 39322

File: 96110101.d05 Sample: S96VOO058 FIELDBLANK

4.0I

chloride
3.0

2.0
us

1.0

lL!

nitrate

0.0 .<

sulfate

L.....

Minutes
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S Type 5ample# R A Test Xatrix Group# Project

1 ICV @I CP-QC

2 lCB @IcP-QC

3 LLS @IcP-QC

4 lCSA @ICP-QC

5 TCSAB @?ICP-QC

6 PREPSTDTJA @IcP-BOl

@lcP-BO1

8 SAMPLE S96VOOO050 O B @ICP-BOl
Analytes Requested: AI-B-01

NI-B-01

9 DUP S96VOOO050 0 B @21CP-BO1

10 SPK-PREDIG S96VOOO050 O B @lCP-BO1
j+ ~

11 SPK-DUP s96VOOO050 O B @ICP-BO1

12 Ccv @ICP-QC

13 CCB 691CP-QC

14 SAMPLE S96VOOO051 O B @ICP-BOl
Analytes Reque.3ted: AI-B-01

NI-B-01

15 DUP S96VOOO051 O B @ICP-BOl

16 SAMPLE S96VOOO052 O B @ICP-BO1
Analytes Requested: AI-B-01

NI-B-01

Data EntIY Comments:

—. .—

QC

QC

QC

QC

QC

LIQUID

LIQUID

LIQUID
, CR-B-Ol
, S1-B-01

LIQUID

LIQUID

LIQUID

QC

QC

LIQUID
, CR-B-01 ,
, SI-B-01 ,

LIQUID

LIQUID
, CR-B-01 ,
, S1-B-01 ,

960008S3 A1-105
FE-B-01 , MN-B-01 , NA-B-01 ,
U-B-01

96000855 AX-lO5
FE-B-01 , MI.-B-o1 , NA-B-01 ,
U-B-01

96000855 A!+105
FE-B-01 , MWB-01 , NA-B-01 ,
U-B-01

~ Worklist SW Number, R = Replicale Number, A = Aliqwt Cde–
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s we

17 mm

18sAMPLE

19 I)UP

20 SAMPLB

21 UUP

22 1.CSA

23 ICSAB

Sample# R A Test

S96VOOO052 O B @ICP-BO1

S96VOOO054 O B @ICP-BOl
Analytes R.quested: Al-B-01

N1-B-01

S96VOOO054 0 B @ICP-BOl

S96VOOO060 O B @ICP-BOl

Analytes Requested: W-B-01
NI-B-01

S96VOOO060 O B @ICP-BO1

@ICP-QC

@ICP-QC

Matrix

LIQUID

LIQUID
, CR-B-01 ,
, S1-B-01 ,

LIQUID

LIQUID
, CR-B-01 ,
, S1-B 01 ,

LIQUID

CX

QC

Group# Project

96000S55 AW105
FB-B-01 , MN-B-01
U-B-01

96000S5S AP-105
FE-B-01 , MN-B-01
U-B-01

NA-B-01 ,

NA-B-01 ,

24 C!CV @ICP-QC QC

25 CCB @ICP-QC QC

Final page for work@t # 14566
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Ko’ 18 1595

Analysis Report

// Sample Name File Method Date, Time OpID Type tlode
----- ----- . . . . ..-. . . . . . ..- ---- . . ..-. . . .

a

1;
11
12
13
14
15

H

i:
20

;;
23
24
25
26

;;
29
30
31
32

rcv
ICB
LLS
ICSA
ICSAS
PRSPSTDT.7A
PREPBLKTJA
s96vOOO050 L
,S96VOO0050–
s96vOOO050 D
S96VOO0050–S
,S96VOO0050–X
,S96VOO0050–SD
cm —. .
CCB
s96vOOO051
s96vOOO051 D
S96VOO0052–
s96vOOO052 D

%%#%#j_D

S96VOOO060 D
ICSA –
I(X4B
Ccv 1
CCB-l
s96VOOO050 SD
ICSA –
.lCSAS
cm 2
CCB-2

961104A
961104A
961104A
961104A
961104A
961104A
961104A
961104A
961104A
961104A
961104A
961104A
961104A
961104A
961104A
961104A
961104A
961104A
961104A
961104A
961104A
961104A
961104A
961104A
961104A
961104A
961104A
961104A
961104A
961104A
961104A
961104A

l-q. 7#

Qp.m-

ICP2
ICP2
ICP2
ICP2
ICP2
ICP2
ICP2
ICP2
ICP2
ICP2
ICP2
ICP2
ICP2
ICP2
ICP2
ICP2
ICP2
ICP2
ICP2
ICP2
ICP2
IcP2
ICP2
ICP2
ICP2
ICP2
ICP2
ICP2
ICP2
ICP2
ICP2
ICP2

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/ E#lST THAT
COMPLETED/VERIFIED THE CALISRATIWANALYSIS ON PAGES&TO&Q
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IV, !B,!ggi Q:~~AM
riiw-i%wi,ww 1

AnaZysis Report Averages Mo,l 11-04-96 12:03:45 PM

# Sample Name
. . . . . . . . . . . . . . . . . . . . . .

1 ICV
2 ICB
3

;
6

i

1:
11
12
13
14
15
16
17
18

;:
21
22

$:
25
26

:;

30
31
32

LLS
ICSA
rcws
,PR8PSTDTJA
.PRSPBLXTJA
S96VOOO050 L
S96VOO0050-
S96VOOO050 D
S96VOO0050-S
S96VOO0050-X
s96VOOO050_SD
,Xx?
~~.q
S96VOOO051
s96vOOO051 D
S96VOO0052-
S96VOOO052 D
S96VOO0054-
s96!wOOO054 D
,S96VOOO060 –
S96VOOO060 D
lCSA

—

.rcsAs
(7CV 1
CCB-L
s96VOOO050_SD
lCSA
[CSAB
(7CV 2
CCB-2

Sample Name
. . ..- ----- . . . . . . . -.

.[CV

.[CB
ILLS
IcsA
.rcsA8
PR5PSTDTJA
PREPBLSTJA
!?96VOOO050 L
s96vOOO05D_
!;96VOOO050 D
S96VOO0050-S
S96VOO0050-X
S96VOO0050-SD
(7CV
(XB
!:96VOOO051
s9fivoooo5~ D

—

As. ..-. . . .

4.995
-.0004
.0202
.0019
.9579
.5293
.0007
.1710
.1605
.1589
.4531
.1474
953.1
5.031
.0052
.1692
.1549
.1556
L58B

.1637

.1578
-.0008
~4.;8

.9657
4.993
-,0005
967.3
.0109
,9645
4.977
-.0004

Bi
. . . .

5.037
; i :;:5

-.0329
-.0450
4.462
-.0223
-&6

-.0024
4.625
-1.114
1011.
5.193
,0095
-.1607
-.0803

Al
----- --

:.;;;

.0988
245.0
242.5
4.492
.1310
356.7
348.4
349.9
y;:<

1323.
4.;;;

353.3
334.0
343.3
351.0
354.1
346.1

14B4
.1395
246.5
245.2
4.903
-.0065
1318.
243.1
242.8
4.862
-.0089

Ca

5.025
.0008
.2108
247.8
249.3
~z;;:

.5210

.4058

.3fL80
4.841
.5683
987.5
:.;;;

.3253

.3857

As

5.19j
.019,!

.1921
-.0029
-.0361
4.649
-.0220
-,6403
-.4740
-..3516
4.498
-1.898
1038.
5.227
-,0140
-.4236
-.3138
-.3471
-.3197
-.4012
-.3301
-.0088
-.0217
-,0539
-.0030
5.248
-.0166
1047.
-.0256,
-.0030
5.205
-.0167

Cd

.5.073
; ~:Lm;5

~~:lm;o

4.410
-.0010
-.0201
-.0007
-.0073
4.561
.0406
994.1
5.059
-.0008
-.0015

.0013

B

5.028
.0034
.1061
-.0060
-.0007
4.921

;l%
.8063
.6659
5.137
.8312
990.2
5.089
.0010
.7119
.8087
.6538
.7700
.7457
.7167
.6890

}%#8

5.;;;

1004.
-.0035
-.0040
5.038
.0039

Ce

4.973
.0044
.1958
.0076
.0081
4.547
.0047
-.0097
-.0185
-.0111
4.702
-.5651
992.4
4.999
-.0019
.0034
-.0073

Ba

4.947
.0000
.0983
.0001
.4649
4.401
.0007
.0040
.0029
.0025
4.488
-.0018
1004.
5.012
~~gimgo

.0020

.0025

.0027

.0020

.0020

.0011

.0011

.0001

.4705
4.972
.0001
1010.
.0002
.4684
4.932
.0001

co
.-. .

5.098
; ~;m:4

;4:;;0

4.542
-.0026
~/:;4

-.0013
4.643
-.2262
1.191
5.097
-.0029
.0011
.0117

IJO, “]65,

page 2

Be

Cr

5.088
;oy;;3

.0068
,4765
4.;;:

4.363
4.266
4.267
8.742
4.261
1000.
5.077
-.0005
4.311
4.095
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# Sample Name Bi ‘Ca
------- -. .. ---- . .

H
20
21
22
23
24
25
26
27
28
29
30
31
32

#

10
11
12
13
14
15
16
17
18

j!

;$

24
25
26
27
28
29
30
31
32

s96VOOO052 - .0!336
s96VOOO052 D -.1103
S96VOO0054- -.1213
;;~;%Y~~~;4_D ~ /(.f-’f b -.1540

s96VOOO060_D :0;;78
ICSA .0037
ICSAB -.0203
Ccv 1 5.088
CCB–l -.0013
Wi&OOO050_SD 1020.

-.0408
ICSAB .0216
Ccv 2 5.109
CCB~2 -.0409

Sample Name
----

ICV
ICB
LLS

.-.
CCB
s96vOOO051
s96VOOO051 D
S96VOOO052_
s96VOOO052 D
S96VOO0054–
s96%WOOO054_D
s96VOOO060
s96vOOO060_D
ICSA
ICSAB
Ccv 1
CCB–l
s96VOOO050_SD
ICSA
ICSA8
Ccv 2
CCB~2

Cu

5.182
;~;13;4

;&J5

4.;$;

.0313

.0302

.0105
4.583
-.0000
-.3386
5.240
;~;w-?;2

.0205

.0258

.0115

.0160

.0193

.0069

.0081
;~g17:9

5.237
-.0007
-.3203
;4:;;1

5.149
-.0004

. . . . . . .

.3809

.3281

.3738

.3764

.5002

.4866
252.3
249.6
4.992
-.0003
997.1
251.8
252.0
5.022
.0030

Eu

-.0011
; ~gm;l

-.0344
-.0362
-.0014
-.0012
-.0007
.0007
.0003
-.0036
;jgjyo

-.0015
-.0005
;og:;9

.0019

.0008
-.0001
-.0006
-.0014
-.0007
-.0402
-.0343
-.0010
.0003
.3383
-.0407
-.0397
-.0003
.0002

Cd Ce
----- . . . . . . . . .

;~;m?y

; ~:():~i
-.0014
-. OOL3
~~gmg4

5.073
-.0019
1003.
.0008
.9394
5.052
-.0010

Fe
. . . . . . .

-.0054
-.0165
-.0001
-.0149
-.0035
-.0012
.0145
.0110
4.977
-.0011
999.1
.0116
.0119
4.939
-.0078

K. . . .

5.000
-.0794
.6171
.0509
.3327
4.469
.0616
64.42
66.68
68.73
71. B7
:;5;2

5i::$

;s ;;;

67.08
68.14
67.95
67.19
.0371
.1692
.0573
.1268
5.059
.1528
1053.
.1606
.2659
4.940
.0525

co Cr
. . . . . . . . . .

-.0055
.0037
.0099
.0037
-.0026
-.0044
-.0022
.4651
5.096
-.0035
1.503
-.0002
.4685
5.094
-.0025

La

5.028
;ig::l

-.0050
-.0039
4.556
.0005
-.0110
-.0006
-.0019
4.726
-.0766
1004.
5.067
; ; ;:;;

-.0032
-.0001
-.0021
-.0007
-.0045
-.0014
-.0003
: ;mm;

5.044
.0001
1009.
-.0045
-.0049
4.986
.0000

4.222
4.304
4.312
4.214
.0006
; (m!

.4781
5.078
-.0007
1008.
.0092
.4783
5.067
-.0014

Li

5.059
.0000
.0217
.0022
1.040
4.595
~o:g;l

.0012

.0018
4.870
-.0712
1027.
5.169
.0000
~~;:;9

.0023
-.0006
.0006
.0006
-.0014
-.0004
.0031
1.059
5.156
.0004
1028.
.0035
1.039
5.:;;
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Sample Name

.rcv

lCB
LLs
ICSA
ICSAB
PRSPSTDTJA
PREPBLKTJA
s96VOOO050 L
S96VOOOOSO–
S96VOOO050 D
s96VOOO05~S
S96VOO0050–X
s96VOOO05~SD
Ccv

—

CCB
s96vOOO051
s96vOOO051 D
S96VOOO052_
s96VOOO052 D
S96VOO0054-
s96kvOOO054 D
s96vOOO060 –
s96vOOO060_D
ICSA
ICSAB
cm 1
CCB–l
S96VOOO050 SD
ICSA

—

ICSAB
Ccv 2
CCB-2—

~ [5AM WHC

Averages

Mg
. . . . .

4.845
;i;;;5

254.3
251.4
4.141
.0245
; JZ&8

.0471
4.235
-.2260
1004.
4.837
-.0049
.0275
.0282
.0350
.0126
.0370
.0134
.0789
.0848
255.9
254.0
4.798
-.0127
1008.
251.8
251.2
4.748
-.0073

Szinml e Name P. . . . . . . . . ----- . . . . .

JICv
ICB
LLS
ICSA
ICSAB
PREPSTDTJA
PREPBLKTJA
s96vOOO050 L
S96t?OO0050–
s96vOOO050 D
S96VOO0050–S
S96VOO0050–X
s96vOOO050_SD
Ccv

—

G?B
S96VOOO051
s96vOOO051 D

:??S 4&4#363&f/jjj902, REV. “1
~N$on 11-04-96 12:03:45 PM

in

4.922
;.;;;l

-.0069
.4407
4.320
-.0001
-.0060
-.0008
-.0016
4.349
-.0465
986.2
4.949
-.0002
-.0018
~o:gjz

-.0008
-.0010
-.0012
-.0002
-.0001
; ~~;;8

4.926
-.0001
993.6
-.0059
.4457
4.921
-.0003

Pb. . . . . . . .

5.163
;4;;~7

.0202

.0428
4.682
.0061
11.81
11.45
11.61
13.94
12.55
1039.
5.141
.0109
11.38
10.94

5.055
-.0046
.2149
.0322
.9999
4.314
.0017
.6105
.7407
.7024
5.180
.8121
1013.
5.038
~jj1377

.6910

Mo

5.074”
~~;m7:9

-.0075
-.0139
4.459
-.0004
.6041
.6078
.6103
5.164
.5915
967.9
5.084
.0007
.6250
.5853
.6061
.6190
.6181
.6034
.0008
-.0014
-.0121
-.0135
5.073
-.0002
983.9
-. 00B3
-.0120
5.074
.0002

s

5.063
.0032
.2024
-.0491
-.0460
4.581
.1295
14.30
14.06
14.17
18.65
13.56
1020.
5.056
-.0053
16.68
15.85

Na

Sb

4.842
.0017
.1023
.0025
-.0034
4.441
.0064
.0664
.0548
.0533
4.642
-.1105
985.7
4.862
.0046
; ~;m;3

Nd

5.025
;i;;;6

-JW~6

4.455
-.0006
-.0126
-.0060
-.0123
4.590
-.2601
1004.
5.073
-.0022
~o~j;6

.0011
-.0097
-.0165
-.0103
-.0037
-.0021
-.0006
-.0024
5.033
-.0020
1007.
.0036
-.0002
4.970
-.0027

Se
.. ---- .

4.794
.0153
.2046
-.0341
-.0142
4.164
.0103
.0745
.0894
.0343
4.492
.3433
972.8
4.:$;

.0493

.0214

page 4

Ni

5.028
; ~L?;;7

; 9;;; o

4.560
.0000
: ; (m;

.0174
4.622
-.9198
982.1
5.043
-m;7

.0415

.0087

.0046
-,0163
-.0110
-.0018
-.0075
-.0036
.9009
4.996
-.0049
992.4
-.0115
.9283
5.004
-.0037

Si
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Analysis Report Averages

#. . .

18

%
21
22
23
24
25
26
27
28
29
30
31
32

Sample Name P
. . . . . . . . . . . . --------- -------

s96VOOO052
s96VOOO052 D
S96VOO0054–
s96hvOOO054_D N t(-1-74
s96vOOO060
s96VOOO060_D
ICSA
ICC?

CCB–l
;;~OOO050_SD

ICSAB
Ccv 2
CCB~2

11.40
11.83
11.99
1 ;.;;

.0313

.0090

.0149
5.303
.0102
1052.
.0195
.0219
5.275
-.0020

# Sample Name
. . . . . . . . . . . .-

rcv. .
IcB
L.LS
ICSA
1 CSAB
PRSPSTDTJA
PREPBLKTJA
s96VOOO050 L
S96VOO0050–
s96VOOO050 D
S96VOO0050–S
S96VOO0050–X
S96VOO0050~SD
ccv
CCB
s96vOOO051
s96vOOO051 D
S96VOOO052_
s96VOOO052 D
S96VOO0054–
S96hVOOO054 D ~
S96VOOO060 –
s96VOOO060_D
~CSA
IG%48
Ccv 1
CCB–l
;;~OOO050_SD

ICSAE
Ccv 2
CCB–2—

Sm
.- ..-. . . .

4.856
;igg+3

-.0101
.0007
4.383
-.0203
-.1000
-.0390
-.0369
4.484
-1.191
974.6
4.892
- ;m;

-.0368
-.0054
-.0243
-.0497
-.0430
-.0270
-.0178
.0015
-.0041
4.887
.0017
979.8
.0098
.0 53

~4. 37
-.0020

Pb s
. . . . . . . . . . . . . . .

.7241 +::3:.
762h
.7116 14.41
.7486 14.04
.0163 .1629
.0091 .2074
.0266 -.0487
.9927 -.0522
5.;:; 5.119

-.0090
1025. 1035.
.0369 -.0489
1.007 -.0343
5.025 5.087
-.0041 -.0060

Sr Th

4.888
-.0001
.0199
.0019
.0019
4.;:;

.0000

.0010

.0012
4.514
-.0150
977.6
4.917
~o;:;l

.0010

.0017

.0010

.0010

.0012
,0018
.0017
.0019
.0019
4.903
.0000
9;lli;

.0018
4.836
-,0001

.0534
;.:::O

.0007

.0032

.0466

.0052
,0477
-.0045
-.0141
.0464
.0031
5.593
.0597
.0024
.0046
-.0242
.0037
-.0205
-.0140
; ~:;~z

.0008
;o:f~z

.0558
-.0042
5.112
.0010
.0034
.0596
-.0001

Sb Se
. . . . .

;.:;:7

~o:j;4

.0043

.0046
;.;;;8

4.845
-.0047
1002.
.0116
.0116
:Om;

Ti

.0991

.1087

.0730

.0668

.0194

.0051
-.0307
-.0298
:.;;;

975.2
-.0022
-.0206
4.:$;

T1. . . . . --- . . . .

4.878
.0028
.3875
-.0004
.0209
4.196
.0044
-.0697
; ~:;;o

4.339
2.398
950.4
4.841
-.0020
-.1267
-.1128
-.0104
-.0385
-.0647
-.1168
-.0281
.0008
.0242
.0076
4.886
-.0032
958.8
.0245
-.0156
4.859
-.0063

!;O

page 5

Si

1.673
1.737
1.818
1.702
1.363
1.485
-.0054
-.0063
4.960
-.0011
1027.
-.0042
-.0022
4.951
-.0052

u

9.499
;4::;5

-.0622
..(J41O
8,556
-.0762
-.2046
.1037
.0891
8.823
-3.496
69.49
9.610
-.0369
.0083
.0748
.1990
.1475
.0620
.0308
-.0989
-.0592
-.0443
-.0446
9.559
.0070
71.17
-.0419
-.0350
9.424
-.0048
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#. . .

;
3

;
6

;

1:
11
12
13
14
15
16
17

H
20
21
22
23
24
25
26
27
28
29
30
31
32

.Shnple Name
. . ..- ------- -------

Icv
ICB
LLs
IcSA
ICSA8
PRSPSTDZYA
PRSPBLXTJA
S96VOOO050 L
S96VOO0050–
s96vOOO050 D
S96VOO0050–S
S96VOO0050–X
S96VOO0050~SD
cm. .
CCB
s9(jvOOO051
s961
s961
.s%1

-------
vOOO051 D
VOO0052–
VOOO052 D.7n,,no5~–

0054_DJf t+i~
a70vvuu060
s96vOOO060_DT,.,. .

..-.
ccB-i
s96VOOO050_SD
ICSA
ICSA8
(xv 2
CCB~2

v
------- .

5.040
;ig;g4

; ~:g+o

4.416
-.0034
-.0098
-.0019
-.0028
4.526
;6;3;6

5.058
-.0018
-.0101
-.0027
.0016
-.0011
-.0046
-.0055
-.0045
-.0027
.0000
.4665
5.049
.0004

: (%%
.4677
5.025
-.0004

Y
------.

.0067

.0000

.0003
; ;;;;

.0048
-.0010
-.0078
-.0016
;o~;;8

-.0618
1.419
.0064
-.0005
-.0039
-.0032
-.0013
-.0020
-.0032
-.0035
-,0014
;o:g7

.0069

.0062

.0000
1.426
.0074
.0075
.0067
-.0002

Z1l
.. ---- . .

5.106-
.0002
.0221
.0035
.9572
40:{~

.0563

.0624

.0438
4.643
.0399
-3.037
5.107
; ml:3

.0553

.0570

.0488

.0499

.0508

.0561

.0527

.0036

.9638
5.108
-.0013
;;.::5

.9655
5.110
-.0012

Zr

4.922
; m)3

-.0047
-.0026
4.530
.0004
-.0036
.0121
.0146
.9840
-.1010
989.4
4.948
; ~:mj5

.0101

.0166

.0132

.0129

.0073
; ~gm;3

-.0029
-.0041
4,933
-,0000
1004.
-.0020
-.0023
4.895
-.0010

![0, 70!: ?, :’[

PM page 6

-----
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W?&.SD-WM-E)P-202, REV. 1
worklisfrpt Version 2.1 05/15/95 Page: 1
10/15/96 10:06

LABCORE Data Entry Template for Worklist# 12910

Analyst: -j2AN Instrument: TOCol@~%57 Book # Z4t.J IZ - ~ -

Method: LA-344-105 Rev/Mod ~- (
Z3W (z-s %.Pk

Worklist Comment: AP-105 TOC. RCJ

fiouP PROJECT S TYPE SAMPLE# R A ------- TEST ------ MATR1X ACTUAL FWND DL UNIT

1 BLNK

2 STD

96000855 AP- 105 3 SAMPLE

96000855 AP- 105 4 SPX

96000855 AP- 105 5 SPK-DUP

96000855 AP- 105 6 SAMPLE

96000853 AP- 105 7 SAMPLE

96000855 AP- 105 8 SAMPLE

96000855 AP- 105 9 SAMPLE

TOC-01

TOC-01

s96vOOO048 O TOC-DI

s96vOOO048 O TOC-CI1

s96vOOO048 O TOC-C1l

s96vOOO049 O TOC-01

s96vOOO047 O TOC [11

s96vOOO053 O TOC-01

s96vOOO058 O TDC-01

Final page for worklist # 12910

lo-\5.5(n Z?.a— ((, 2 s“~fL

Anal y&Signature Date

(lfapLd’ (@j&/L&lx [G/L4/?6

Data Entry Comments: +K2 \*. “ \m. - .200 lPg-
b\ LbT& 5PK —

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Workli$t Slot Number,
R = Replicate Number, A = Aliquot Code.

~’t~~



Sample: STD

Sample Size
Dil Factor
Blank ID #
Blank Value

~-SD-WM-l)P-zOz, REV 1

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Date: 10/15/96 Time: 09:36:47

= 200 UL Analyst : RA WENDLAND
= 11 Min Readings . 10
= BLK Max Readings = 10

.2397834 ug/minute C % Difference = 10

.= Reading ==== Analysis Time ==== Cc>ulometer ==== % Difference ==
1 0.51 1.60 0.00
2 1.01 34.80 95.40
3
4
5
6
7
8
9

10

1.51
2.01
2.51
3.01
3.51
4.00
4.51
5.01

47.30
51.10
52.30
52.70
52.90
53.00
53.10
53.20

26.43
7.44
2.29
0.76
0.38
0.19
0.19
0.19

BLANK VALUE = 1.2 micrograms carbon
BLANK FACTOR = 1.2 / 5.004517 = +2.4E-01 ug/min Carbon

SAMPLE RESULTS:
( 53.2 - 1.200234 )(11)/(200) — +2.86E+O0
( 53.2 - 1.200234 )(11)/(200)(12) 1

g/L Carbon
+2.38E-01 Molar Carbon

Sample Run By:
RA WEN-DLAND 00000

SlGKlATLtREARof/FREPRESENTSCHEMlCALTECHN~~TlCHEMlSTT T~ ~
&

‘ “ ‘L’~’/tLi{iFlEDTHECAL~~jmwALysS MpA&S~TO. 1.



+J4K@D-VVM-DP-202, REV, !

TOC- TOTAL ORGANIC CAREION ANALYSIS REPORT
TICTOC REV 2.0

Sample: BASE Date: 10/15/96 Time: 09:02:26

Sample Size = 200 UL Analyst : RA WENDLAND
Dil Factor =1 Min Readings = 10
Blank ID # = Max Readings . 10
Blank Value = O ug/minute C % Difference = 10

-- Reading ==== Analysis Time-- ==== Cc)ulometer ==== % Difference ==
1 0.51 0.00 0.00
2 1.01 0.70 100.00
3 1.51 1.30 46.15
4 2.00 1.50 13.33
5 2.50 1.60 6.25
6 3.00 1.70 5.88
7 3.50 1.70 0.00
8 4.01 1.80 5.56
9 4.50 1.80 0.00

10 5.00 1.90 5.26

USER INPUT BLANK VALUE
BLANK VALUE = O micrograms carbon
BLANK FACTOR = 0/0= +0.OE+OO ug/min Carbon

SAMPLE RESULTS:
( 1.9 - 0 )(1)/(200) +9.5E-03
( 1.9 - 0 )(1)/(200)(12) :

g/L Carbon
+7.9E-04 Molar Carbon

Sample Run By:
RA WEN—DLAND 00000



Jiw-~F
!3c)-wk&DP-202, REV

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

<<< BLANK ANAL,YSIS >>>

Sample: BLK Date: 10,/15/96 Time: 09:10:36

Sample Size = 200 UL Analyst : RA WENDLAND
Dil Factor =1 Min Readings = 10
Blank ID # = BLK Max Readings . 10
Blank Value = N/A % Difference = 10

.= Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 0.00 0.00
2 1.01 0.50 100.00
3 1.50 0.80 37.50
4 2.00 0.90 11.11
5 2.50 1.00 10.00
6 3.00 1.10 9.09
7 3.50 1.10 0.00
8 4.00 1.20 8.33
9 4.50 1.20 0.00

10 5.00 1.20 0.00

BLANK VALUE = 1.2 micrograms carbon

BLANK FACTOR = 1.2 / 5.004517 = +2.4E-01 ug/min Carbon

Sample Run By:
RA WEfi)LAND 00000

1.74



m~[)-\r!df&~P-Z17 RF\/ ‘

TOC- TOTAL ORGANIC CARE30N ANALYSIS REPORT
TICTOC REV 2.0

Sample: 48 Date: 10/15/96 Time: 10:50:19

Sample Size = 200 UL Analyst : RA WENDLAND
Dil Factor = 11 Min Readings . 10
Blank ID # = BLK Max Readings . 10
Blank Value = .2397834 ug/minute C % Difference = 10

== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 4.20 0.00
2 1.01 21.10 80.09
3 1.51 24.60 14.23
4 2.01 26.30 6.46
5 2.51 27.20 3.31
6 3.01 27.90 2.51
7 3.51 28.30 1.41
8 4.01 28.50 0.70
9 4.50 28.70 0.70

10 5.00 28.90 0.69

BLANK VALUE = 1.2 micrograms carbon
BLANK FACTOR = 1.2 / 5.004517 = +2.4E-01 ug/min Carbon

SAMPLE RESULTS:
( 28.9 - 1.200044 )(11)/(200)
( 28.9 - 1.200044 )(11)/(200)(12) ~

+1.52E+O0 g/L Carbon
+1.27E-01 Molar Carbon

Sample Run By:
RA WEiiiDLAND 00000

1’75



Sample: 48SPK

Sample Size
Dil Factor
Blank ID #
Blank Value

&{~D.wM-up,202 REV,
,.

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Date: 10/15/96 Time: 10:59:48

= 200 UL Analyst : RA WENDLAND
=1 Min Readings = 10
= BLK Max Readings = 10
-. 2397834 ug/minute C % Difference = 10

=. Reading ==== Analysis Time ==== Cwlometer ==== % Difference ==
1 0.51 9.20 0.00
2 1.01 60.10 84.69
3 1.51 71.60 16.06
4 2.01 77.20 7.25
5 2.51 79.90 3.38
6 3.00 81.50 1.96
7 3.50 82.20 0.85
8 4.00 82.70 0.60
9 4.50 83.10 0.48

10 5.00 83.30 0.24

BLANK VALUE = 1.2 micrograms carbon
BLANK FACTOR = 1.2 / 5.004517 = +2.4E-01 ug/min Carbon

SAMPLE RESULTS:
( 83.3 - 1.19981 )(1)/(200) +4.llE-01 g/L Carbon
( 83.3 - 1.19981 )(1)/(200)(12) ~ +3.42E-02 Molar Carbon

Sample Run BY:
RA WE~lLAND 00000

176



&/=
s~-wkILUP-202,REv,1

TOC - TOTAL ORGANIC CAREION ANALYSIS REPORT
TICTOC REV 2.0

Sample: 48 DUPSPK Date: 10/15/96 Time: 11:06:58

Sample Size = 200 UL Analyst : RA WENDLAND
Dil Factor =1 Min Readings . 10
Blank ID # = BLK Max Readings . 10
Blank Value = .2397834 ug/minute C % Difference . 10

== Reading ==..

;
3
4
5
6
7
8
9

10

Analysis
0.51
1.01
1.51
2.00
2.50
3.00
3.50
4.00
4.50
5.00

Time ==== Coulometer
9.80

61.90
70.80
75.40
78.10
79.90
81.00
81.80
82.30
82.80

---- % Difference ..
0.00

84.17
12.57
6.10
3.46
2.25
1.36
0.98
0.61
0.60

BLANK VALUE = 1.2 micrograms carbon
BLANK FACTOR = 1.2 / 5.004517 = +2.4E-01 ug/min Carbon

SAMPLE RESULTS:
( 82.8 - 1.199576 )(1)/(200) +4.08E-01 g/L Carbon
( 82.8 - 1.199576 )(1)/(200)(12) ; +3 .40E-02 Molar Carbon

Sample Run By:
RA WEN—DLAND 00000

1’7’7



msD-VVM-L)P-202, REV. 1

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: 49 Date: 10/15/96 Time: 13:01:59

Sample Size = 200 UL Analyst : RA WENDLAND
Dil Factor = 11 Min Readings = 10
Blank ID # = BLK Max Readings = 10
Blank Value = .2397834 ug/minute C % Difference . 10

== Reading ==== Analysis Time ==== Coulometer ===. % Difference ==
1 0.51 5.80 0.00
2 1.01 22.40 74.11
3 1.51 25.10 10.76
4 2.00 26.80 6.34
5 2.50 27.60 2.90
6 3.00 28.30 2.47
7 3.50 28.90 2.08
8 4.00 29.20 1.03
9 4.50 29.60 1.35

10 5.00 29.70 0.34

BLANK VALUE = 1.2 micrograms carbon
BLANK FACTOR = 1.2 / 5.004517 = +2.4E-01 ug/min Carbon

SAMPLE RESULTS:
( 29.7 - 1.199839 )(11)/(200) +1.57E+O0
( 29.7 - 1.199839 )(11)/(200)(12) ~

g/L Carbon
+1.31E-01 Molar Carbon

Sample Run By:
RA WENfiLAND 00000

1.78



TOC- TOTA ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sumple: 47 Date: 10/15/96 Time: 10:11:59

Sample Size = 200d- Analyst : M WENDLAND
Dil Factor = 11 Min Readings = 10
Blank ID # = BLK Ma-t Readings = 10
Blank Value = .2397834 uglminute C % Difference = 10

= = Reading = = = = Analysis Time = = = = Coulometer = = = = % Difference = =
I 0.51 3.40 0.09
2 1,01 21.60 84,26
3 1,s1 26,00 16.92
4 2.lxl 27.60 5.80
5 2.50 28.30 2,47
6 3.00 28.50 0.70
7 3.50 28.70 0,70
8 4,00 28.90 0,69
9 4,50 28.90 0.00

10 5.00 29.10 0.69

BLANK VALUE = 1.2 micrograms carbon
BIANKFACTOR = 1.215.004517 = +2. 4E-01 uglmin Carbon

SAMPLE RESULTS:
(29.1 -1.200044 )(11)/(200) = +1. 53E+O0 g/L Carbon
( 29.1-1.209044 )(11)[(2(X.?(12) = +1. 28E-01 Molar Carbon

Sample Run By:
RA WENDLAND m

179



-wts-s[LVbwl-r) p-202, REV. t
J-lldf

TOC-, TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: 53 Date: 10/15/96 Time: 10:28:G6

Sample Size = 200 UL Analyst : RA WENDLAND
Dil Factor = 11 Min Readings = 10
Blank ID # = BLK Max Readings = 10
Blank Value = .2397834 uglminute C % Difference = 10

= = Reading = = = = Analysis Time = = = = Coulometer = = = = % Difference = =
1 0.51 1.50 0.00
2 1.01 19.60 92.35
3 1.51 24.30 19.34
4 2.01 26. W 6.54
.5 2.51 26.80 2.99
6 3.01 27.30 1.83
7 3.51 27,60 1.09
8 4.01 27.80 0.72
9 4.50 27.90 0.36

10 5.00 28.00 0.36

BLANK VALUE = 1.2 micrograms carbon
BLANK FACTOR = 1.215.004517 = +2. 4E-01 uglmin Carbon

SAMPLE RESULTS:
(28 -1.200044 )(11)/(200) = +1. 47E+O0 glL Carbon

(28 -1.200044 )(11)/(200)(12) = +1. 23E-01 Molar Carbon

Sample Run By:
RA WENDLAND 00ooo

3.80



M!&-sD-WkMW202, REV. I

TOC - TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: 58 Date: 10/15/96 Time: 10:05:17

Sample Size = 200 UL Analyst : RA WENDLAND
Dil Factor = 1.1 Min Readings . 10
Blank ID # = BLK Max Readings = 10
Blank Value = .2397834 ug/minute C % Difference = 10

.. Reading .=== Analysis Time ==== Coulometer ==== % Difference .=
1 0.51 0.40 0.00
2 1.01 1.40 71.43
3 1.51 2.50 44.00
4 2.01 2.90 13.79
5 2.50 2.90 0.00
6 3.00 3.10 6.45
7 3.50 3.10 0.00
8 4.01 3.20 3.13
9 4.50 3.30 3.03

10 5.00 3.30 0.00

BLANK VALUE = 1.2 micrograms carbon
BLANK FACTOR = 1.2 / 5.004517 = +2.4E-01 ug/min Carbon

SAMPLE RESULTS:
( 3.3 - 1.200044 )(1.1)/(200) = +1.2E-02 g/L Carbon
( 3.3 - 1.200044 ) (1.1)/(200) (12) =, +9.6E-04 Molar Carbon

Sample Run BY:
RA WEiiiDLAND 00000

181



I-J/’A&
SD-WM-13P-202,REV. 1

Data Entered By: rws Date: 10/28/96

Signatureof Chemist

BIANKWBI REV20 344105ML

182

l\344105\ounl 051 1.WBI 10/28/96 0831:02



A16&-te.sD-wM-DP-202, REV. 1

WORKBOOK PAGE: STD2

I STD

(ss) I 0.200

(VR) ~ 2.000

( )! q.=

(;;){ 11.000

(DDF) j ‘i

(Cl)j 53.2

(C2)I’, :.,’ ~
24N12D

3000

ST4NDARD Ml REV 20 344105ML

I\344105\ounl 051 1.WBI

183
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K~D.wM-JP<>02 ~E,V, ,,
h ‘- ,

WORKBOOK PAGE: SAM3
TOC : LA-344-105 (D-1) LIQUIDS ~AMPLE --m

m(ss) 0.200
(VR) 2.000

(Vi) ~ ‘ $! 1,: lgj~

(DF) 11.000

DDF) 1
(cl) 28.9

(C2) W

--~

pg of Carbon/g = (Cl -C2) * DF * 1000 / (V1’ D g/L)

Method Detection Limit = 1 pg C‘ DF’ DDF / VI

S96VOOO048

Limit in pg/mL 5.50E+OI [

1.48E+03 [

RVVS Date: 10/28/96

Signature of Chemist m &’L’bb+(@ .+ Date: (P/2 tpi (-, I
SAMPLE.M1REV20 344105ML

l\344105\ounlo51 1.wBI
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10/28/96 083636



MiLF
.,-SII-WM-31’-2O2, REV I

WORKBOOK PAGE: SPIKE5

TOC : LA-344-105 (D-1) LIQUIDS SPIKE

Sample vial Dats i Spiked Vial Data

Sample Volume in mL (ss) I . “ “Www1::. as the sample dilution used? (yeslno) I W

H2S04 Volume In mL 1.000

“‘‘ ;$3:gmj H2S04 Volume in mL (SPK VR) 0.000

pg of Carbon in Sample (Cl) v Amount of Spike Std. inmL (SPK VOL) 1.000

pg of Carbon from Baseline (C2) ~ :fkkl Volume Injected in mL (SPK Vl)

pg C in Sample+ Spike (C3) 83.3

I Inllln Pre-Snike Dilution Fa.tm (POF) 11.00

23N12B

I 753

.—r —

Spike Sook Numbar

Spike Value in pglml , II

Spike Correction Factor (SPK CF) = (SPK SS + SPK VOL + SPK VR) / SPK VI

Sample Comaction Factor (SAM CF) = (SS + VR) / (Vi)

Sample Size Correction Factor (SS CF) = (SPK SS) / (SS)

QC Actuel in pg/mL = Spike Value (pg/mL)

QC Found in pg/mL = [(C3 - C2)(SPK CF) - (CI-C2)(SAM CF)(SS CF)/(POF)] / (SPK VOL)

PerCant Spike Recovery = (QC Found) I (QC Actual)” 100

f3C Actual in pg/mL 7.53E+02

.2 Found in pg/mL 6.79E+02

Percent Spike Recovery 90.2

Oats Entered BY: RWS

,}hnl~nfi ,(j ~r

Date: 10/28/96

Signature of Chemist
@l ~-: Date: (L/ :.~)jq b

/ ,
SF’IKEV.WREV20 S44105ML

l,v344105\ounlo51 I .WEI

185

10/28/96 083958



WORKBOOK PAGE: SPIKE5
MileF

-SD-WM-LIP-2(12, li~\)

,-=,” ..---

pg of Carbon In Sample (Cl) ‘ 2@b Am.u.t of Spike Std. In mL (SF’K VOL)

TOC-01
1.000

Volume Injected in mL (SPK Vi) ~

pg C in Sample+ Spike (c!)

LIQUID
82.8

Pre-Spike Dilution Factor (PDF) 11,00

spike Book Number 23N12B
SpikeValue in I@ml 753

0 Spike Correction Factor (SPK CF) = (SPK SS + SPK VOL + SPK VR) I SPK VI

ample Conection Factor (SAM CF) = (SS + VR) / (Vi),
NIA amde Size Correction Factor (SS CF) = (SPK SS) / (SS)

-’ ‘“
.,,––,

S91W0000AR OC Act{,.! h nmltn[ = .S”ik,= Vahi.a (n)”/ml \

CF)/(PDF)] / (SPK VOL)

37.53E+02

6.74E+02

S9.5

Data Entered By RWS ; + ,, /“! Date 10/28/96

Signature of Chemist .< ‘ Y-- ~i,’l j 4 Date I C/~i!?/?

SPIKEWI REV20 M4105ML /

I w44105\0un4051 I wmI

3.s6

10/28/96 084119



M%-sr.NwvI-Lw-202, REV. I

Data Entered By: RWS . Date: 10/28/96

Signature of Chemrst (VJ ‘G %-t Wfc,t!k< Date: , ~}j~v 10{:’
I

SAMPLE~1 REV20 M4105ML /

l,\344f05\ounl 0511 WBI

18’7

10/28/98 0842.59



-$&&mIvM-DP-xR REV 1

WORKBOOK PAGE: SAM3

pg of Carbon/g = (CI-C2)’ DF a 1000 / (VI’ D g/L)

I
II NIA I

lMethod Detection Limit= 1 ug C‘ DF ● DDF / VI

,MPLE

Method Detection Limit in

w of Carbon/mL 1.50 E+03~

Data Entered By: RWS

Signature of Chemist

SAMPLE.WIREV2.0 344105ML ,/

i.w44105\ounlo51 I .wal

188

10/28/96 0843:46



4!lksD-wM-DF-202, REV, 1

Signature of Chemist

SAMPLEWS1REV20 344105ML

189

10/28/96 08.4438



Miii.sD.wM.Dt’-2O2, REv. ~

WORKBOOK PAGE: SAM3

SAMPLE

Sample Volume in mL (ss)] 2.000

~H2S04 Volume in mL (VR) [ 0.200

olume Injected in mL (
Oilution Factor (calculated)

—

Digeet Oilution Factor

TOC-01
—

1pg of Carbon in Sample (cl)~ 3.3
—

of Carbon from Baaaline
I In[lm

—

~g/mL 5.50 E+OO[

7.70E+O0 [

Data Entered By: RWS Date: 10/28/96
,$

Signature of Chemist . . L(J }< w., t’k -, Data (/;/x@)q&
I

SAMPLE.WI REV20 M4105ML .,

h\344i05\ounlo5i 1.WBI

190

10/28/96 08:4522



worklisopt Version 2.1 05115/95
1110519613:18

LABCORE
—

&c
g9.wM-[x-’-2o2, REV. ‘

Page: 1

Data Entry Template for Worklist# 12909

Analyst: J@> Instrument: TICO 1 &jj Book # Z L??( w–

Method: LA-342-1OO Rev/Mod >.0

Worklist Commenti AP-105 TIC. RCJ

tiOuP PROJECT

96000855 AP- 105

96000855 AP- 105

96000855 ,4P-105

96000855 AP- 105

96000855 AP- 105

96000853 AP- 105

96000853 AP- 105

96000855 AP- 105

96000855 AP- 105

S TYPE

1 BLMK

2 STD

3 sAMPLE

4 SPK

5 SPK-DUP

6 SAMPLE

7 SPK

8 SAMPLE

9 SPK

10 SAMPLE

11 SPK

SAMPLE#

s96vOOO048

s96vOOO048

s96vOOO048

s96vOOO049

s96vOOD049

s96vOOO047

s96vOOO047

s96vOOO058

R A -------TEST ------ MATRIX

TIC-02 LIQUID

TIC-02 LIQUID

0 TIC-02 LIQUID

0 TIC-02 LIQUID

0 TIC-02 LIQUID

.
0 TIC-02 LIQUID

0 TIC-02 LIQUID

0 TIC-02 L1QU1O

0 TIC-C12 LIQUID

0 TIC-02 LIQUID

0 TIC-02 LIQUID

ACTUAL FDUND DL UNIT

j / q~ N,A ug,mL

ti~ c’ ‘NIA ugJrnL

N/A 27s’75 u9/mL

%,,* N/k u,,.L

-&U- ~ W uglmL

WA “?s/ ‘3 5 uglmL

~ U N/A uglmL

NIA
?7yCJ 5 uglmL

((J o 16C’. C N{A ug/mL

NIA 7.60’ 5 u9/mL

_ ~ N/A w!/mL/0 o

Final page for worklist # 12909

Data Ent~ Comments:

— —

— —

Units shown for QC (SPK & STD) may nor reflect the actual units. DL. = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.
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44+6AJF
-SD-WM-DP-202, REV. 1

I

of Carbon = ICI-C21

~ TfiC

—
63 .j A-A’uY21.’+

BLANKWB1 REV 10 3421OOML

P \QPRO\METHOOS\342100 \BLANK,WBl

1%!
07-Nov-96 II:0844AM



hIF
&lie !3D-WM-[)P-202, REV. 1

1 TIC TOC

(ss) [ 1.0000

:(CI)[ 699.2

(C2)I 4.9[
22N12F

I 602~

ata kntered By %Ts . A Data 11/07/96

Stgnature of Chem!st m,i i Yw KDate \ I In] q~. [
STANDARDW3f REV10 ,421OOML /’ 1 [

193

07. No..96 11 1048AM



idF
JJ-+fa .9WM-12P-202, REV. 1

pg of Carbon/mL = (CI-C2) * DF / SS

pg of Carbon/mL for TIC= 5 if Cl < C2

pg of Carbon/mL for TOC =40 if Cl < C2

Data Entered By: ~TS Date: 11 /07/96

Signature of Chemist: (lzo~ &JIM@ L\
f

SAMPLEWSl REV? O 3421OOML ‘

194
P:\QPRo\METHoDs\342100\sAMPLE.wBl 07-Nov-96 11:12:43 AM



W-WVM-I,P-202, HE”. 1

TIC/TOC : LA-342-100 (E-O) LIQUIDS

Percent Spike Recovery = (C2 - C 1 “ (SPK SS) / SS) / ((SPK CONC)” (SPK VOL))’ 100

C Actual in pg/mL = Spike Value (pg/mL)

C Found in pg/mL = (Percent Spike Recovery )’(QC Actual) / 100

~ TOC

QC Actual in pg/mL – i 6.02E+02
QC Found in pg/mL 6.34E+02

lPercent Spike Recovery I 105.3

SPIKEW81 REV 11 ?42?OOML

19s
R\QPRO\METHOOS\342100\SPlKE.WBl 07-Nov-96 01:30:06PM



ki!&SD-WM-N’-2O2, REV. 1

TIC/TOC : LA-342-100 (E-O) LIQUIDS

Final Coulometer Reading in pg —

~

Amount of Spike Std. in mL (SPK VOL) I 0.500

Final Coulometer Reading in ~g ~

Spike Standard Value in pglml — (SPK CONC)] 602

Percent Spike Recovery = (C2 - Cl “ (SPK SS) / SS) / ((SPK CONC)” (SPK VOL))” 100

QC Actual in pg/mL = Spike Value (pg/mL)

QC Found in pg/mL= (PercentSpike Recoveiy)lQC Actual) / 100

TIC
T—

TOC

~ I 6.02E+02

QC Found in pg/mL 6.50E+02

~ercent Spike Recovery 108.0

RTS- /! Date: 11/07/96

SPIKEml REV~~ 3.i210OML

196

P \c!PRo\METHoos\?-42100\sPlKE.wB1 07-NoV-96 0201,41 PM



I.-J/&
SD-WM-DP-202, REV. 1

Dilution Fa

pg of Carbon/mL = (CI-C2) * DF / SS

pg of Carbon/mL for TIC= 5 if Cl < C2

pg of Carbon/mL for TOC = 40 if Cl < C2

II RTS II

NOTE: FOR TOC: The Reported Reeult is < 40.

TIC TOC

Method Detection Limit in pg/mL 5 40

11 11

~ pg of CarbonlmL Note: < 2.51 E+0311

AP-I OS

Data Entered By: RTS Date: 11/07/96

Signature of Chemist:

SAMPLEWBl REV 10 3421 OOML 1{

197

P\QPRO\METHOOS\342100\SAMPLE.W61 07-Nov-96 01:32:07 PM



4#&wlVM..l3P.2l32, F@/. 1

TIC/TOC : LA-342-100 (E-O) LIQUIDS

Percent Spike Recovery = (C2 - Cl “ (SPK SS) / SS) / ((SPK CONC)’ (SPK VOL))’ 100

QC Actual in pg/mL = Spike Value (pg/mL)

QC Found in pg/mL = (Percent Spike Recovery )’(QC Actual) / 100

Date: 11/07/96

SPIKEml REV11 3421OOML

198
P:\QPRO\METHOOS\342100\SPlKE.W1 07-Nov-96 01:33:18PM



w’sF
-SL)-WM-DP-202, REV. 1

pg of Carbon/mL = (CI-C2) * DF / SS

pg of Carbon/mL for TIC= 5 if Cl < C2

pg of Carbon/mL for TOC = 40 if Cl < C2

Data Entered By: . RTS . Date: 1 1/07/96

Signature of Chemist
@ 1 Date: 1I [%/ ~Ja

SAMFLE,!JE1REV~0 3421OOML /

199

P.\QPRo\METHoDs\342100\sAMPLE.wBl 07-Nov-96 (01:33:50 PM



&F
-SD-WM-[)P-202, REV. 1

TIC/TOC : LA-342-100 (E-O) LIQUIDS.,

Final Coulometer Reading in pg

Spike Standard Value in pglml

i

Sampla Volume in mL (ss) o.looo~

Final Coulometer Reading in pg — (cl) 278.9 q

Spiked Vial Data

Sample Volume in mL (SPK SS) 0.1000—
(SPK VOL) 0.500

Percent Spike Recovery = (C2 - C 1 “ (SPK SS) / SS) / ((SPK CONC)” (SPK VOL))” 100

QC Actual in pg/mL = Spike Value (pg/mL)

QC Found in pg/mL = (Percent Spike Recovery )’(QC Actual) / 100

~
6.06E+02

Percent Spike Recovery 100.6

SPIKE$!81REV 11 3421COML

200

P,\QPRO\METHODS\3421 OO\SPIKE.~1 07-Nov-96 01:3433 PM



tiMGF
SD-WM-DP-202, REV. ‘I

pg of Carbon/mL = (CI-C2) * DF / SS

pg of Carbon/mL for TIC= 5 if Cl c C2

pg of CarbonlmL for TOC =40 if Cl < C2

Data Entered By:

Signature of Chemist
,

SAMPLEVA? REV 1.0 3421OOML

P:\QPRO\METHODS\342100\SAMPLE.~1 07-Nov-96 01:35:08 PM



$!kS[)-WM-DP-202, REV. 1

TIC/TOC : LA-342-100 (E-O) LIQUIDS

Final Coulometer Reading in pg —

Spiked Vhl Data 1
Sample Volume in mL (SPK SS) o.looo~

Amount of Spike Std. in mL (SPK VOL) 0.500 [

Final Coulometer Reading m pg ~ (C2) 311.8~

Spike Standard Value in pglml —

Percent Spike Recovery = (C2 - Cl “ (SPK SS) / SS) / ((SPK CONC)” (SPK VOL))” 100

QC Actual in pg/mL = Spike Value (pg/mL)

QC Found in pg/mL = (Percent Spike RecoveryF(QC Actual)/ 100

~ TOC

~ I 6.02E+02

QC Found in pg/mL 6.1 2E+02

AP-105 Percent Spike Recovery ! 101.7

Signature of Chemist

SPIKEWI REV 1 ~ %21WML ,

2Q2

R\QPRO\METHOOS\3421 00\SPIKE.W81 07-Nov-96 01:3538 PM



4w-~F
S13-WM-iW-202, REV. 1

TIC- TOTAL

Sample: 2-BASELINE

Sample Size = 1 UL
Dil Factor =1

INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

<-=< BLANK ANALYSIS >>>

Date: 11/06/96 Time: 09:34:28

Analyst : JL STEELE
Min Readinqs . 22

Blank ID # = 2-BASELINE Max Readin~s . 22
Blank Value . N/A % Difference . 10

== Reading ==..
1
2
3
4
5
6

8
9

10

11

12
13
14
15
16
17
18
19
20
21
22

Analysis
0.51

1.01

1.51

2.01

2.51

3.00

3.50

4.00

4.50

5.00

5.50

6.00

6.50

7.00

7.50

8.00

8.50

9.00

9.50

10.00

10.50
11.00

Time ==== Cnulometer .
0.70

1.30

1.70

1.90

2.30

2.40

2.70

2.90

3.10

3.30

3.40

3.60

3.70

3.90

4.00

4.20

4.30

4.80

4.80

4.90

4.90

4.90

% Difference ..
0.00

46.15
23.53
10.53
17.39
4.17

11.11
6.90
6.45
6.06
2.94
5.56
2.70
5.13
2.50
4.76
2.33

10.42
0.00
2.04
0.00
0.00

BLANK VALUE = 4.9 micrograms carbon
BLANK FACTOR = 4.9 / 10.99878 = +4.5E-01 ug/min Carbon

--.,
!...

~+. t
,

Sample Run By:
.(;,.(

JL,/k’TEE~E 00000

2m3



M+Gf=.sD-wM-Dp-202, REV. ~
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT

TICTOC REV 2.0

Sample: 2-STD 22N12F Date: 11/06/96 Time: 09:49:18

;~’::::;e:;”LM”Q’’f7/..d$;l;::.&=gsTEELE
Blank ID # = Max Readings = 22
Blank Value = .45 ug/minute C % Difference = 10

== Reading
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

Analysis Time ====
0.51
1.01
1.51
2.00
2.50
3.01
3.51
4.01
4.50
5.00
5.50
6.00
6.50
7.00
7.50
8.00
8.50
9.00
9.50

10.00
10.50
11.00

Cc)ulometer ===. % Difference . .

0.10 0.00

94.70 $19.89

254.70 62.82

386.90 34.17

481.80 19.70

~j43,~o 11.29
:j75,8(3 5.68
:j89,60 2.34
fj94,6(J 0.84
:j96.50 0.32
:j97.40 0.15
:jgy,~o 0.05
!jg?.go 0.03
!598.40 0.08
!;98.40 0.00
598,50 0.02
:5$8,60 0.02
!598.70 0.02
!598.90 0.03
!599.00 0.02
!599.10 0.02
‘5$,9.20 0.02

USER INPUT BLANK VALUE
BLANK VALUE = 4.94945 micrograms carbon

BLANK FACTOR = 4.94945 / 10.99878 = +4.5E-01 ug/min Carbon

SAMPLE RESULTS:
( 599.2 - 4.949478 )(1)/(1) — +5.943E+02 g/L Carbon
( 599.2 - 4.949478 )(1)/(1)(12) ~ +4.952E+01 Molar Carbon

204



-w&rS13-Wtvl-13P-202,REV. “I

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: 2-BLANK

Sample Size =
Dil Factor =
Blank ID # =
Blank Value =

== Reading ====
1
2
3
4
5
6
7
8
9

10
11
12

13

14

15

16

17

18

19

20

21

22

Date: 11/06/96 Time: 10:17:19

1 UL Analyst : JL STEELE
1 Min Readings = 22

Max Readings . 22
.45 ug/minute C % Difference := 10

Analysis Time ====
0.51
1.01
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00
7.50
8.00
8.50
9.00
9.50

10.00
10.50
11.00

COulOmeter .
0.80
1.20
1.50
1.60
1.70
1.80
1.90
2.00
2.10
2.10
2.20
2.30
2.40
2.50
2.50
2.60
2.60
2.70
2.80
2.90
3.00
3.00

% Difference ..
0.00

33.33
20.00

6.25
5.88
5.56
5.26
5.00
4.76
0.00
4.55
4.35
4.17
4.00
0.00
3.85
0.00
3.70
3.57
3.45
3.33
0.00

USER INPUT BLANK VALUE
BLANK VALUE = 4.94945 micrograms carbon

BLANK FACTOR = 4.94945 / 10.99878 = +4.5E-01 ug/min Carbon

SAMPLE RESULTS:
( 3 - 4.949093 )(1)/(1) < 5.00 E-3 g/L Carbon

( 3 - 4.949093 )(1)/(1)(12) : < 4.17 E-4 Molar Carbon

‘, )

Sample Run By: \
A-w ‘“Ld~’ 00000
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!dFUwe.SD-WM-DP-202, REV. 1

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: 2-S96VOOO048 Date: 11/06/96 Time: 14:54:55

Sample Size = 1 UL ,,~D& Analyst : JL STEELE
Dil Factor =1 Min Readings = 22
Blank ID # = Max Readings . 22
Blank Value = .45 ug/minute C % Difference = 10

Reading
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

..=. Analysis Time ==.=
0.51
1.01
1.51
2.01
2.51
3.01
3.51
4.00
4.50
5.00
5.50
6.00
6.50
7.00
7.50
8.00
8.50
9.00
9.50

10.00
10.50
11.00

C(]ulometer ===. % Difference =.
0.90 0.00

16.50 94.55
83.00 80.12

:L51.50 45.21
200.90 24.59
229.80 12.58
244.30 5.94
;~52,40 3.21
257.30 1.90
261.40 1.57
264.80 1.28
267.30 0.94
269.80 0.93
271.70 0.70
273.70 0.73
275.30 0.58
:276.60 0.47
:278.20 0.58
279.70 0.54
2E0.70 0.36
261.80 0.39
2E,2.80 0.35

USER INPUT BLANK VALUE
BLANK VALUE = 4.94945 micrograms carbon
BLANK FACTOR = 4.94945 / 10.99878 = +4.5E-01 ug/min Carbon

SAMPLE RESULTS:
( 282.8 - 4.949093 )(1)/(1) —

( 282.8 - 4.949093 )(1)/(1)(12) :
+2.779E+02 g/L Carbon
+2.315E+01 Molar Carbon

..

Sample Run By: i 2/
JL @EELE 00000

206



W&i.sD-wM-i)p-202, REV. 1
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT

TICTOC REV 2.0

Sample: 2-48 SPIKE Date: 11/06/96 Time: 15:08:28

Sample Size = 1 UL ~(vj),ti ~ Analyst : JL STEELE
Dil Factor =1 ~~vl)d 2@-w;;: ~::;::: : ::
Blank ID # =
Blank Value = .45 ug/minute C % Difference = 10

.= Reading
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

Analysis Time ====
0.51
1.01
1.51
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00
7.50
8.00
8.50
9.00
9.50

10.00
10.50
11.00

Coulometer ==== % Difference ==
0.90 0.00

35.00 97.43
I82.1O 80.78
337.40 46.03
443.50 23.92
:j~6.60 12.46
!jb~.~o 6.38

!558.00 3.03
:j~6,30 1.47
!j~~,go 0.98

‘575.80 0.68

!579.60 0.66
!5~2.50 0.50
!j~5.~(J 0.44
!5~’7,60 0.43
!5~,9,60 0.34

‘592.00 0.41

‘5$13.80 0.30

‘5s,5.30 0.25

‘5$16.80 0.25

‘5!38.30 0.25

‘5$19.70 0.23

USER INPUT BLANK VALUE
BLANK VALUE = 4.94945 micrograms carbon
BLANK FACTOR = 4.94945 / 10.99878 = +

SAMPLE RESULTS:
( 599.7 - 4.949478 )(1)/(1)
( 599.7 - 4.949478 )(1)/(1)(12) ~

.4.5E-01 ug/min Carbon

+5.948E+02 g/L Carbon
+4.956E+01 Molar Carbon

/&tL&- .?t,,,
Sample Run By: $ /l’z. L+’@’

-(.ATEELE 00000



&?-ts)JF
-SD-WM-DP-,202

TIC- TOTAL INORGANIC CARBON ANAL !EYS’’REPORT
TICTOC REV 2.o

Sample: 2-48 SPK DUP Date: 11/06j96 Time: 15:23:34

Sample Size . luL,~~fl* Analyst : JL STEELE
Dil Factor . 1 .’a~,~ ~iz{= Min Readings = 22
Blank ID # . Max Readings . 22
Blank Value . .45 ug/minute C % Difference . 10

-- Reading =
1
2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

.== Analysis Time ===.
0.51
1.01
1.51
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00
7.50
8.00
8.50
9.00
9.50

10.00
10.50
11.00

Coulometer ==== % Difference .=
1.30 0.00

35.70 96.36
1.87.40 80.95
349.80 46.43
455.50 23.21
:j~5,40

:j~-J.~o

:j~z.lo

:j’70.50

:;75,70

:j~o,50

584,20

:j87,70

!;90.60
:j93.50

!j96,00

‘598.40

6C0.50

602.60

6C’4.30

(6cI6.1o

16C17.80

11.62
5.79
2.67
1.47
0.90
0.83
0.63
0.60
0.49
0.49
0.42
0.40
0.35
0.35
0.28
0.30
0.28

USER INPUT BLANK VALUE
BLANK VALUE = 4.94945 micrograms carbon
BLANK FACTOR = 4.94945 / 10.99878 = +4.5E-01 ug/min Carbon

SAMPLE RESULTS:
( 607.8 - 4.949478 )(1)/(1) +6.029E+02
( 607.8 - 4.949478 )(1)/(1)(12) ~

g/L Carbon
+5.024E+01 Molar Carbon
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4!FGF
sD.wM-[)F)-202, REV. ‘I

TIC- TOTAL INORGANIC CAIVAON ANALYSIS REPORT
TICTOC REV 2.0

Sample: 2-S96VOOO049 Date: 11/06/96 Time: 14:15:25

Sample Size = 1 UL Analyst : JL STEELE
Dil Factor =1 Min Readings . 22
Blank ID # = Max Readings . 22
Blank Value = .45 ug/minute C % Difference = 10

Reading
1
2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

=... Analysis Time ====
0.51
1.01
1.51
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00
7.50
8.00
8.50
9.00
9.50

10.00
10.50
11.00

Ccmlometer

0.70
14.50
76.90

:L42.40
:L88.30
215.20
228.40
235.60
239.60
242.50
244.70
246.40
247.90
249.10
:25,(3.20
:75,1.20

252.00
252.80
253.60
;25!4.30
:~54.91J
;25,5.50

-—------ % Difference ==
0.00

95.17
81.14
46.00
24.38
12.50
5.78
3.06
1.67
1.20
0.90
0.69
0.61
0.48
0.44
0.40
0.32
0.32
0.32
0.28
0.24
0.23

USER INPUT BLANK VALUE
BLANK VALUE = 4.94945 micrograms carbon
BLANK FACTOR = 4.94945 / 10.99878 = +4.5E-01 ug/min Carbon

SAMPLE RESULTS:
( 255.5 - 4.949093 )(1)/(1) —

( 255.5 - 4.949093 )(1)/(1)(12) ~
+2.506E+02 g/L Carbon
+2.088E+01 Molar Carbon

Sample Run By:
a? ‘b’ 00000
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ti-wvbl-w202, REV. ~

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: 2-49 SPIKE Date: 11/06/96 Time: 14:41:04

Sample Size = 1 UL ,@wL-! ‘~ Analyst : JL STEELE
Dil Factor =1

. 5$JM ~?~?ld/x-
Min Readings = 22

Blank ID # = Max Readings = 22
Blank Value = .45 ug/minute C % Difference = 10

=. Reading
1
2
3
4
5
6
7
8
9

10
11
12

13

14

15

16

17

18

19

20

21

22

Analysis Time ====
0.51
1.01
1.51
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00
7.50
8.00
8.50
9.00
9.50

10.00
10.50
11.00

Coulometer ===:. % Difference ==
0.80 0.00

37.70 97.88
189.50 80.11
346.80 45.36
443.00 21.72
497.40 10.94
:j’24.40 5.15
!js~.so 2.22
[j4’2.2fJ 1.09
545.9(3 0.68
:j48,8(3 0.53

!j50.80 0.36

!j52.90 0.38

!j54.60 0.31

556.30 0.31

!557.80 0.27

‘j59.10 0.23
!j60,30 0.21
!5~~.30 0.18
!j~z.so 0.21
!5~3.20 0.12

!564.20 0.18

USER INPUT BLANK VALUE
BLANK VALUE = 4.94945 micrograms carbon
BLANK FACTOR = 4.94945 / 10.99878 = +4.5E-01 ug/min Carbon

SAMPLE RESULTS:
( 564.2 - 4.949039 )(1)/(1)
( 564.2 - 4.949039 )(1)/(1)(12) ~

+5.593E+02 g/L Carbon
+4.660E+01 Molar Carbon
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TIC- TOTAL

Sample: 2-S96VOOO047

Sample Size =
Dil Factor =
Blank ID # =
Blank Value =

== Reading ====
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

!i4+6tJF
-SD-WM-CIP-202, REV. I

INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Date: 11/06/96 Time: 13:48:57

1 UL ,(uwl-1 Analyst : JL STEELE
1 Min Readinqs = 22

.45 ug/minute C

Analysis Time ====
0.51
1.01
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00
7.50
8.00
8.50
9.00
9.50

10.00
10.50
11.00

Max Readin~s = 22
% Difference = 10

COulOmeter

0.20
10.50
72.70

146.10
201.30
235.60
253.80
262.60
267.20
269.60
271.30
272.60
273.70
274.50
275.20
275.80
276.50
277.00
277.50
278.00
278.40
278.90

% Difference ==
0.00

98.10
85.56
50.24
27.42
14.56
7.17
3.35
1.72
0.89
0.63
0.48
0.40
0.29
0.25
0.22
0.25
0.18
0.18
0.18
0.14
0.18

USER INPUT BLANK VALUE
BLANK VALUE = 4.94945 micrograms carbon
BLANK FACTOR = 4.94945 / 10.99878 = +4.5E-01 ug/min Carbon

SAMPLE RESULTS:
( 278.9 - 4.949039 )(1)/(1) —

( 278.9 - 4.949039 )(1)/(1)(12) ~
+2.740E+02 g/L Carbon
+2.283E+01 Molar Carbon
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MiLf -sD-WM-K)P-202, REV. 1
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT

TICTOC REV 2.0

Sample: 2-47 SPIKE Date: 11/06/96 Time: 14:03:09

Sample Size = 1 UL ,:por&w- Analyst : JL STEELE
Dil Factor =1 ,a~fi DA(2$ Min Readings . 22
Blank ID # = Max Readings = 22
Blank Value = .45 ug/minute C % Difference . 10

.. Reading .
1
2
3
4
5
6
-7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

=== Analysis Time ====
0.51
1.01
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00
7.50
8.00
8.50
9.00
9.50

10.00
10.50
11.00

Coulometer ==== % Difference =.
0.10 0.00

33.10 99.70
:L89.80 82.56
351.00 45.93
452.60 22.45
:j~’2.4(J 11.67
:j44.20 5.84
fj58.~o 2.63
~j65.50 1.17
!j~~.30 0.67
:j7~.60 0.40
:j~~.~o 0.30
!j~4.70 0.24
~j75.~o 0.21

577.00 0.19
:j~v,vo 0.12
:j~,g,~o 0.16
579,50 0.16
!j~’o,zo 0.12
5~(J,70 0.09
,j~~,30 0.10
\j~~,80 0.09

USER INPUT BLANK VALUE
BLANK VALUE = 4.94945 micrograms ca:rbon

BLANK FACTOR = 4.94945 / 10.99878 = +4.5E-01 ug/min Carbon

SAMPLE RESULTS:
( 581.8 - 4.949093 )(1)/(1) —

( 581.8 - 4.949093 )(1)/(1)(12) :
+5.769E+02 g/L Carbon
+4.807E+01 Molar Carbon

../ ‘\,,

Sample Run By: L /%3/
JL 43TEEGE 00000
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UtlfiSK)-WM4)P-202, REV ~
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT

TICTOC REV 2.0

Sample: 2-S96VOOO058 Date: 11/06/96 Time: 10:40:22

Sample Size = 1 UL ,Imd Analyst : JL STEELE
Dil Factor =1 Min Readings = 22
Blank ID # = Max Readings . 22
Blank Value = .45 ug/minute C % Difference = 10

.. Reading .
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

=== Analysis Time ====
0.51
1.01
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00
7.50
8.00
8.50
9.00
9.50

10.00
10.50
11.00

Coulometer ==== % Difference ==
0.00 0.00
1.70 100.00
2.80 39.29
3.60 22.22
4.00 10.00
4.30 6.98
4.50 4.44
4.60 2.17
4.70 2.13
4.80 2.08
4.80 0.00
4.90 2.04
5.00 2.00
5.00 0.00
5.10 1.96
5.10 0.00
5.20 1.92
5.30 1.89
5.30 0.00
5.40 1.85
5.50 1.82
5.60 1.79

USER INPUT BLANK VALUE
BLANK VALUE = 4.94945 micrograms ca:rbon

BLANK FACTOR = 4.94945 / 10.99878 = +4.5E-01 ug/min Carbon

SAMPLE RESULTS:
( 5.6 - 4.948627 )(1)/(1) +6.5E-01
( 5.6 - 4.948627 )(1)/(1)(12) ~

g/L Carbon
+5.4E-02 Molar Carbon

Sample Run By: < pj? &,

JL $J$@l E 00000
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{*Fivt’lG-TIC- TOT~ INORGANIC CARBON ANALYSIS REPORT SD-WRM.W-202, REv, :
TICTOC REV 2.0

.-/
Sample: 2-/58 SPIKE Date: 11/06/96 Time: 13:19:09

Sample Size = 1 UL Analyst : JL STEELE , Iw(d + hrlold 2ZAL?J

Dil Factor = I Min Readings = 22
Blank ID # = Mu Readings = 22
Blank Value = .45 ughninute C % Difference = 10

= = Reading = = = = Analysis Time = = = = Coulometer = = = = % Difference = =
1 0.51
2 1.01
3 1s-1
4 2.01
5 2.50
6 3.00
7 3.50
8 4.00
9 4,50

10 .5.00
11 5.50
12 6.00
13 6,50
14 7,00
Is 7.50
16 8. (M
17 8.50
18 9.00
19 9.50
20 10,00
21 10.50
22 11.00

0.10
13.00
76.90

153.00
216,40
259,90
285,70
298,90
305.90
308.70
310.00
310.60
310.90
311.10
311.20
311.30
311.50
311.60
311,70
311.70
311.80
311.80

0.00
99.23
83.09
49.74
29.30
16.74
9.03
4.42
2.29
0.91
0,42
0.19
0.10
0.06
0.03
0.03
0.06
0.03
0.03
0.00
0.03
0.00

USER INPUT BLANK VALUE
BLANK VALUE = 4.94945 microgram carbon
BLANK FACTOR = 4. 94945/ 10.99878 = +4. 5E-01 uglmin Carbon

SAMPLE RESULTS:
( 311.8-4.949093 )(1)/(1) = +3. 069E+02 g/L Carbon
( 311.8-4.949093 )(1)/(1)(12) = +2. 5S7E-t 01 Molar Carbon

.-

Sample Run By:
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M6-F
wO*listtpt VersiOn 2.1 05115195 SD-WM-[)F’-2O2, REV “I Page: 1
10115/%10:11

LABCORE Data Entry Template for Worklist# 12911

Analyst Instrument: TOCOI Book# Z3~ tZ-B 5PfG

Method LA-344-105 Rev/hhd ~ - \
~t.1 \z-@ %-I-D

Worldist Cosnsnenti AP-105 TOTC. RCJ

GRWP PROJECT S TYPE SAMPLE# R A -------TES=----- MATR1X ACTUAL FWND DL uNIT

1 BLNK

2 STD

%000s55 AP-105 3 SAMPLE

96000855 AP- 105 4 SPX

96000S55 AP- 105 5 SPX-DUP

%000s55 AP- 105 6 SAMPLE

96000853 AP- 105 7 SAMPLE

96000855 AP- 105 .9 SAMPLE

TOTC-01
,., j

Lrwlo ~ - NIA uglml

t’; ~>.

TOTC-01 LIWID ; , ($C7 d’ .$i ‘? *,A uglmL

S%VOOO04S o “TOTC-01 LIWID ‘ ~,A ~~’j- 4’3 ~ s<<’
- W/~

s96vOOO048 O TOTC-01
~!, ,

L1cUIO%4, /“7]WA ug,ti

S%VOOO048 o TOTC-01 LIW1O ](?7 ~ /L’ 7 L’ MIA WlmL

S%VOOO049 o ToTC-01 LIwID ,,, y(fl ’35. fc ‘ 1 ~,mL

-#?L”~ ,a 2’3-56
An alyat Signature Date ~Yp ygnature Date

Units shown for QC (SPK & STD) may not rsjlect the actual units. DL = Detection fim”t, S = Worklist Slot Number,
R = Rt@icate Number, A = Aliquot Code.
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Sample: STD

Sample Size
Dil Factor
Blank ID #
Blank Value

== Reading
1
2
3
4
5
6
7
8
9

10

U4fi‘-S13-WM-DP-202, REV, I

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Date: 10116/96 Time: 09:56:00

= 200 UL Analyst : RA WENDLAND
= 11 Min Readings = 10
= BLK Max Readings = 10
. .3796617 ug/minute C % Difference = 10

==== Analysis
0.51
1.01
1.51
2.01
2.51
3.00
3.50
4.00
4.50
5.00

Time ==== Coulometer
1.30

35.70
48.10
51.70
52.90
53.50
53.60
53.80
54.00
54.20

==== % Difference ..
0.00

96.36
25.78
6.96
2.27
1.12
0.19
0.37
0.37
0.37

BLANK VALUS = 1.9 micrograms carbon
BLANK FACTOR = 1.9 / 5.004456 = +3.8E-01 ug/min Carbon

SAMPLE RESULTS:
( 54.2 - 1.899745 )(11)/(200) —

( 54.2 - 1.899745 )(11)/(200)(12) ~
+2.88E+O0 g/L Carbon
+2.40E-01 Molar Carbon

Sample Run ~y:
RA W13NDLAND 00000

SIGNATURE ABOVE REPRESENTS CHEMICALTECHNOLmbT/CHEMIST ?H
&cOMPLETED/VER}FIEDTHECALIBRATIWANALYSS ONPAGE~TO .



Sample: BASE

Sample Size
Dil Factor
Blank ID #
Blank Value

v -SE-WM-DP-212,REV I
F

TOC- TOTAL ORGANIC CARBC)N ANALYSIS REPORT
TICTOC REV 2.0

.

.

== Reading ====
1
2
3
4
5
6
7
8
9

10

Date: 10/16/96 Time: 09:42:36

200 UL Analwt : RA WENDLAND
1 Min headings . 10

Max Readings = 10
0 ug/minute C % Difference = 10

Analysis Time ==== Coulometer ==== % Difference
0.51 0.00 0.00
1.01 1.00 100.00
1.51 1.70 41.18
2.01 2.00 15.00
2.51 2.10 4.76
3.01 2.20 4.55
3.51 2.30 4.35
4.01 2.40 4.17
4.51 2.50 4.00
5.01 2.60 3.85

-—-—

USER INPUT BLANK VALUE
BLANK VALUE = O micrograms carbon
BLANK FACTOR = O / O = +0.OE+OO ug/min Carbon

SAMPLE RESULTS:
( 2.6 - 0 )(1)/(200) = +1.3E-02 g/L Carbon
( 2.6 - 0 )(1)/(200)(12) = +1.lE-03 Molar Carbon

Sample Run ~y:
RA WENDLAND 00000



Mik-F
SD-WM-DP-202, REV. 1

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

<<< BLANK ANALYSIS >>>

Sample: BLK Date: 10/16/96 Time: 09:48:40

Sample Size = 200 UL Analyst : RA WENDLAND
Dil Factor =1 Min Readings = 10
Blank ID # = BLK Max Readings = 10
Blank Value = N/A % Difference . 10

== Reading
1
2
3
4
5
6
7
8
9

10

. . . . Analysis

0.51

1.01

1.51

2.01
2.51
3.01
3.51
4.01
4.50
5.00

Time .=== Coulometer =
0.10
0.60
1.00
1.10
1.30
1.40
1.50
1.60
1.80
1.90

=== % Difference ..
0.00

83.33
40.00

9.09
15.38

7.14
6.67
6.25

11.11
5.26

BLANK VALUE = 1.9 micrograms carbon
BLANK FACTOR = 1.9 / 5.004456 = +3.8E-01 ug/min Carbon

Sample Run ~y:
RA WENDLAND 00000
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Sample: 48

Sample Size
Dil Factor
Blank ID #
Blank Value

J#Qw.SD+JM-[)P-202,REV. ~

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Date: 10116~96 Time: 10:21:06

= 200 UL Analyst : RA WENDLAND
= 11 Min Readings = 10
= BLK Max Readings . 10
. .3796617 ug/minute C % Difference . 10

== Reading ====
1
2
3
4
5
6
7
8
9

10

Analysis Time
0.51
1.01
1.51
2.01
2.51
3.01
3.51
4.01
4.51
5.01

==== Coulometer
1.70

42.70
65.40
73.1O
‘77.40
80.30
82.40
84.20
E5.90
E17.20

==== % Difference ==
0.00

96.02
34.71
10.53
5.56
3.61
2.55
2.14
1.98
1.49

BLANK VALUE = 1.9 micrograms carbon
BLANK FACTOR = 1.9 / 5.004456 = +3.8E-01 ug/min Carbon

SAMPLE RESULTS:
( 87.2 - 1.900371 )(11)/(200) =
( 87.2 - 1.900371 )(11)/(200)(12) =

+4.69E+O0 g/L Carbon
+3.91E-01 Molar Carbon

Sample Run ~Y: _
RA WE~iLAND 00000
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Sample: 48SPIZ

Sample Size
Dil Factor
Blank ID #
Blank Value

== Reading
1
2
3
4
5
6
7
8
9

10

W-WVM-WC12,REV. 1

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Date: 10/16/96 Time: 10:27:02

= 200 UL Analyst : RA WENDLAND
=1 Min Readings = 10
= BLK Max Readings . 10
= .3796617 ug/minute C % Difference . 10

==== Analysis Time
0.51
1.01
1.51
2.00
2.51
3.01
3.51
4.01
4.50
5.00

==== Coulometer ==== % Difference =.
2.90 0.00

28.70 89.90
88.30 67.50

104.10 15.18
112.50 7.47
1:I-7.1O 3.93
120.20 2.58
122.50 1.88
124.50 1.61
l;~6.oo 1.19

BLANK VALUE = 1.9 micrograms carbon
BLANK FACTOR = 1.9 / 5.004456 = +3.8E-01 ug/min Carbon

SAMPLE RESULTS:
( 126 - 1.900069 )(1)/(200) +6.205E-01
( 126 - 1.900069 )(1)/(200)(12) ~

g/L Carbon
+5.171E-02 Molar Carbon

Sample Run ~y:
RA WENDLAND 00000
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F
#/tG- SD-WM-DP-202, REV 7

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: 48 DUPSPK Date: 10/16/96 Time: 10:39:52

Sample Size = 200 UL Analyst : RA WENDLAND
Dil Factor =1 Min Readings = 10
Blank ID # = BLK Max Readings = 10
Blank Value = .3796617 ug/minute C % Difference . 10

== Reading ====
1
2
3
4
5
6
7
8
9

10

Analysis Time
0.51
1.01
1.51
2.01
2.51
3.01
3.51
4.01
4.51
5.01

==== Coulometer

3.00

72.40

97.60

.107.70

11.3.60

“11.7.30

12!0.00

12!2.20

12!3.90

125.50

BLANK VALUE = 1.9 micrograms carbon
BLANK FACTOR = 1.9 / 5.io445(

SAMPLE RESULTS:
( 125.5 - 1.900417 )(1)/(200)
( 125.5 - 1.900417 )(1)/(200)

Sample Run B-Y:

==== % Difference
0.00

95.86
25.82
9.38
5.19
3.15
2.25
1.80
1.37
1.27

—-—-

+3.8E-01 ug/min Carbon

— +6.180E-01 g/L Carbon
12) z +5.150E-02 Molar Carbon

RA WENDLAND 00000
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Sample: 47

Sample Size
Dil Factor
Blank ID #
Blank Value

to%.SD.WM-DP-202) REV. ~

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

== Reading ====
1
2
3
4
5
6
7
8
9

10

Date: 10/16/96 Time: 10:03:03

= 200 UL Analyst : RA WENDLAND
= 11 Min Readings . 10
= BLK Max Readings . 10
= .3796617 ug/minute C % Difference = 10

Analysis
0.51
1.01
1.51
2.01
2.51
3.01
3.51
4.01
4.51
5.01

Time ==== Coulometer ==== % Difference ==
1.00 0.00

26.70 96.25
61.50 56.59
:73.00 15.75
“?8.00 6.41
80.80 3.47
82.80 2.42
84.50 2.01
86.10 1.86
87.50 1.60

BLANK VALUE = 1.9 micrograms carbon
BLANK FACTOR = 1.9 / 5.004456 = +3.8E-01 ug/min Carbon

SAMPLE RESULTS:
( 87.5 - 1.900417 )(11)/(200) = +4.71E+O0 g/L Carbon
( 87.5 - 1.900417 )(11)/(200)(12) = +3.92E-01 Molar Carbon

Sample Run ~y:
RA WENDLAND 00000



Sample: 49

Sample Size
Dil Factor
Blank ID #
Blank Value

== Reading
1
2
3
4
5
6
7
8
9

10

!$%-WIVM-DP-W ‘REV.1

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Date: 10/16/96 Time: 10:08:29

= 200 UL Analyst : RA WENDLAND
= 11 Min Readings . 10
= BLK Max Readings = 10
= .3796617 ug/minute C % Difference . 10

==== Analysis Time
0.51
1.01
1.51
2.01
2.51
3.01
3.51
4.01
4.50
5.00

=..= Coulorneter ...= % Difference .=
2.20 0.00

32.60 93.25
64.70 49.61
75.20 13.96
80.20 6.23
83.10 3.49
85.20 2.46
87.00 2.07
88.60 1.81
9’0.10 1.66

BLANK VALUE = 1.9 micrograms carbon
BLANK FACTOR = 1.9 / 5.004456 = +3.8E-01 ug/min Carbon

SAMPLE RESULTS:
( 90.1 - 1.899676 )(11)/(200) = +4.85E+O0 g/L Carbon
( 90.1 - 1.899676 )(11)/(200)(12) = +4.04E-01 Molar Carbon

Sample Run B-Y:
RA WENDLAND 00000
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UttGF
sD-wh&[l~-202, REV. I

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: 58 Date: 10/16/96 ● Time: 10:14:58

Sample Size = 200 UL Analyst : RA WENDLAND
Dil Factor = 1.1 Min Readings = 10
Blank ID # = BLK Max Readings . 10
Blank Value = .3796617 ug/minute C % Difference . 10

== Reading ====
1
2
3
4
5
6
7
8
9

10

Analysis Time
0.51
1.01
1.50
2.01
2.51
3.01
3.51
4.00
4.50
5.00

=..= Coulometer ..== % Difference ..
1.70 0.00
4.10 58.54
5.50 25.45
6.80 19.12
7.70 11.69
8.70 11.49
9.40 7.45

1.0.40 9.62
1.1.00 5.45
1.1.80 6.78

BLANK VALUE = 1.9 micrograms carbon
BLANK FACTOR = 1.9 / 5.004456 = +3.8E-01 ug/min Carbon

SAMPLE RESULTS:
( 11.8 - 1.900046 )(1.1)/(200) = +5.44E-02 g/L Carbon
( 11.8 - 1.900046 )(1.1)/(200)(12) = +4.54E-03 Molar Carbon

Sample Run B-y:
RA WENDLAND 00000

224



MH6kJF
SD.WM-DP-2112, REV. ~

——
Data Entered By: RCJ Date: 10/23/96

Signature of Chemist

BMNKWB1REV2,0

225

P:\QPRo\METHoDs\344105wwNK.wBl 23-Oci-96 02:03:21 PM



UieF-sD-WM-DP-202, REV. I

pg of Carbon/mL = (CI-C2)” DF ● DDF / VI

Method Detection Limit (pg/mL) = 1 pg C ● DF ● DDF / VI

Data EnteredBy: – RCJ Date: 10/23/96

SignatureofChemist: rn?~d~,; &-~~,@.. Date: (o /?~{ / ~[/9
I

STANDARDWB1REV20 344105ML /

22X

P:\QPRowETHoDs\344105\sTANDARD.wBl 23-Ott-96 02:06:10 PM



AIF
lttte -SD-WPJMX’-2O2, REV. 1

Method Detection Limit = 1 pg C * DF * DDF / VI

Data Entered By: RCJ Date: 10/23/96

Signature of Chemist:
f-> 7 t, .
[~ ‘G .f t A&( t- Date: iL’/:~}/7L

SAMPLE IVB1 REV20 344105ML ‘

x?7

P:\QPRolMETHooswl o5\sAMPLE.ml 23.Ott-96 02:06:50 PM



UiLf sD.wM-t)p-202, REV. f

TOC : LA-344-105 (D-1) LIQUIDS
Sample Vial Dats - Spiked Vial Data

Sample Volume in mL 0.200~as thesampledllutlonused?(yoshm) I YES

H2S04 Volume In mL
---

(VR) ! 2.000 ~Sample Volume in mL (SPK SS) 0.400

! 12911 hwme Ini.acfmd in mL (VI) 0.20dIH2S04 Volume in mL (SPK VR) 0.000....
pg of Carbon in Sample (Cl) 1 87.2 ~mount of Spike Std. In mL (SPKVOL) 0.400
pgofCarbonfromBaseline(C2)

pgC InSample+Spike
LIQUID Pm-SpikeDilutlonFactor (PDF) 11.00

SpikeBookNumber 23N12B
[Spike Value In pg/ml I 753 II

Spike Correction Factor (SPK CF) = (SPK SS + SPK VOL + SPK VR) / SPK VI
Sample Correction Factor (SAM CF) = (SS + VR) / (Vi)
Samnle Size Correction Factor (SS CF) = (SPK SS) / (SS)

SPIKEWj REV 20 344105ML

228

23-0.1-96 02 10,43PM



!ii$L.sD-w~4y-202,REV. ~

----- n “r,,.&

al Dats Spiked Vial Data

‘) 0.200Was the sample dilution used? (yaalno) I YES

~) 2.000Sample Volume In mL (SPK SS) 0.400

olume Injected in mL (vi) 0.200 H2S04 Volume in mL (SPK VR) 0.000
w of Carbon in Sample (Cl) S7.2Amount of Spike Std. in rnL (SPK VOL) 0.400

. E.sdine 1C21 2.6 VOlume Inleetd In ml ISPK VI) &

TOC : LA-344-105 (D-1) LIQIJIDS II em,wc 1
Sample Vi:

Sample Volume in mL (ss)

H2S04 Volume in mL (VR]

w of Carbon from . . . . ... .. . . . .

pg C in Sample+ Spike

Pm-spike Dilution Factor

Spike Correction Factor (SPK CF) = (SPK SS + SPK VOL + SPK VR) / SPK VI

Sample Correction Factor (SAM CF) = (SS + VR) / (Vi)

Sample Size Cofraction Factor (SS CF) = (SPK SS) / (SS)

S96VOOO04SDU P QC Actual in pglmL = Spike Value (pglmL)

QC Found in pg/mL = [(C3 - C2)(SPK CF) - (CI-C2)(SAM CF)(SS CF)/(PDF)] / (SPK VOL)

Percent Spike Recovefy = (QC Found)/ (QC Actual) * 100

QC Actual in pg/mL 7.53E+02
QC Found in pg/mL

.
S.06E+02

107.0—

RCJ Date: 10/23/96

l$”tic. .4 , ., Date (~ />4 ~~
1 ,

SPIKE,’WW1REV 20 344105ML /’

P.\c2PRovJETHoDs\344105\sPlKE.wBl

229
23-OC(-96 0211:15 PM



w SD-WM-DP-202, REV. 1

Data EnteredBy: RCJ Date: 10/23/96

SignatureofChemist:
‘->( ./ J

<A
j
L. Date: (u!/24./4L

/
SAMPLEWS1REV2O 344105ML

230

P:\QPRovdETHoDs\344105\sAMPLE.ml 23-Od-96 02:‘11 :40 PM



pg of Carbon/mL = (CI-C2) * DF * DDF / VI

Method Detection Limit = 1 pg C * DF * DDF / VI

Method Detection Limit in pg/mL 5.50E+OI I

pg of Carbon/mL 4.81 E+03[

Data Entered By: RCJ Date: 10/23/96

Signature of Chemist: $2/ ~’ g..~p,fiw .,.~;; Date: [~ ) .7&/’lL
I

SAMPLEWB1REV20 344105WL ‘

23:1

P:\QPRo\METHoDs\344105\sAMPLE.wBl 23-Od-96 02:‘11:57 PM



pg of Carbon/mL = (C I-C2)’ DF * DDF / VI

Method Detection Limit = 1 pg C * DF * DDF I VI

AW-I 05

Data Entered By: RCJ , ~ Date: 10/23/96

Signature of Chemist: @:u; ;~{,l.qq(, ~~ Date: \G/24/7~7

I /
SAMPLE W131 REV20 344105ML “

232

P:\QPRO\METHODS\3441 05\SAMPLE WBI 24-Ott-96 04:00:1 2PM



$ik1=
worklistrad Version 1,0 05/09[96
10I28I96 13:17 SD41’W4-DP-202,HEV q

Page: 1

LABCORE Completed RadChem Report for Worklist#: 12889
—

Analyst: slh Instrument: UO1 Book# (~ffx-o

Method: i+~~~- ~~ Rev/Mod &

Worklist Comment: AP-105 .0. l-10ml sample prep. For spike: O.lml. new

,%qType Sample#R A Test Matrix Actual Found DL orYield Unit

1 STD 0 @u-ol U-02 LIQUID 6.39x.02 6.40E.02 100.1s6 % R.eo”eq

1 s-m 0 eu-ol U-02E LIQUID 1 3.188+00 3.280 Ratio

2 BLNK 0 W-01 U-02 LIQUID 1 5.59 R-2 55.900 e-003 W-la

2 BLNK o @U-01 U-02E LIQUID 1 2.04E+O0 2.040 Ratio

3 SANTLE S96VOOO047 O @U-01 U-02 LIQUID N[A 1.42E+01 370.0.-005 u9/nL

3 SAMTLE S96VOO0 04? O @T-01 U-02E LIQUID WA 3.35E+O0 0.0.,000 % Iu. t x....

4 DUB S96VOOO047 0 m-ol U-02 LIQUID 1.4ZE+I 1.39X+1 2.135 R.PD

4 DUP s96vo OQ047 O aU-01 U-02E LIQUID 1 3.47X+O0 3.470 P.ati.

5 SPR S96VOOOQ47 O w-01 0-02 LIQUID 5.49E+01 4.80Z+OL 87,432 k RecoveaY

6 SPK-DIIP S96VOOQQ47 O @l-01 U-02 LIQUID 4.80E+01 4.97B+Ol 3.480 RPD

Final page for worklist# 12889

An@t ~‘]gnature Date Analyst S]gnature Date

tinits shown for QC (BLKIBKG) may not reflect the actual umts.

233



09117196 08:1.? 4WFSD-WM.DP.2L-),, .,, Page: I
A -0004-1

LABCORE Data Entry Template for Worklist# 12889
—

Analyst: S ~1 ~~;n%rument: Uol Book# ‘ “~”~‘i~ L G4(35A

Method: LA-925-009 RevlMod \\ I SU4- 10 -L~-9L

Worklist Comment: AP-105.O. l-10ml sample prep. For spike:O.lml.new

S Type Sample# R A Test

1 STD @u-ol

2 BLNK @u-ol

3 SAMPLE S96VOOO047 O @u-01
Analytes Requested: U-02

4 DUP S96VOOO047

5 SPK S96VOOO047

6 SPK-DUP S96VOOO047

o @lu-ol

o @u-ol

o @u-ol

Matrix Group# Project

LIQUID

LIQUID

LIOUID 96000853 AP-105
, U-02E

LIQUID

LIQUID

LIQUID

Final page
\\

Dutu Emy Cornment.s:

~ = Workli.w Slot NumJmr, R = Replicate Number, A = Aliqtmt Code.

22’4



l’JF-kkH6-SD.WM.DP-202, REv. 1
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$44-iG-AJF
SD-WM-DP-202, H

WORKBOOK PAGE STO1

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

J~q

El
64B56

1.00

1.00

1.00

257.00

0.9986

HIGH

2.40E-06

NT RESULT

!-l
_~R 6.40E-05

IIDETECTION LEVEL (pglmL) 3,70E-05

jal6.40E-02

6,39 E-132

100,19

3.3

IResult = DF . PF , IR .1000

Oetectlon Level. 3,70 E-06, DF %PF. 1000

% Recovery = Result I Value of Standard, 100

Relative % uncertainty = IU / IR. 100

iEV. 1

ml Sk

SI nature of Chemist
,,-

c._Q:~
STANDARO.WSI REV 2.0 925009ML

l:\925009\OUT11 2889WB1

“236

10129/96 113135



w SD-VVIWIXI-202,REV. I

WORKBOOK PAGE: BLANK2

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUIDISOLID

i

BLANK

1.00

1,00

100.00

1.000@

225.00

0.9963

LOW

1.14E.08

5,59E-07

3.70 E-123

(WW +-l5.59E-02—
IE W UNCERTAINTY 2.0

Result = DF, PF + DDF, IR, 1000

,,, ,,, .,

Doto.tion Level= 3,70 E.(I8 - DF. PF. DDF -1000

il Relative% u.mtiImv = ILI, IR. 100

nalyst,

S nature of Chemist r’ ‘~~ --:~

BLANK WB1 REV 2.0 925009ML

237

10/28/96 113t,35



w sD.wM-N-’-:?02, REV, ~

WORKBOOK PAGE SAM3

:1[=11.42E.02

1.42E+OI

7 RELATIVE % UNCERTAIN7V_–JL~l 3,3

Result = DF , PF , DDF - IR .1000
!,

Detection Level = 3.70 E.o8. DF + PF , DDF .1000

Relative % Uncertainty . IU { {R. 10o

SLH Date 28-Ott-96

NDS

SAMPLE,WB1REV 20 925009ML

l:\925009\OUT!12889 .WB1

238
10/28/96 11,31 35



!ik!kkWM-[)P-202, REV. 1

WORKBOOK PAGE OUP4

Uranium by Phoaphorascence: LA-925-O09 (A-1) LIQUID/SOLID

SOLUTION

..,.W

w -) =11,39E-02

1.39E+01

. .
,.6.” . . . b ,. “....-!. I -!!. . . L . .. II

I
Result = DF, PF, ODF, lR + 1000

Detection Level = 3.70 E-08. DF, PF. DDF = 1000

Relative % Uncertainty= NJ 1 IR -100

~
925009ML

239

10/28/96 11.31.35



w -SD-WM-DP-202, REV.

WORKROOK PAGF. SPIKF5

Uranium-by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

SPIKE aOOK # 71 27055

OLUME OF SAMPLE + SPIKE (mL) (ss) II 1,00——

QC ACTUAL 5.49E+04 PghnL

4.80E+01 PghnL

SLH Date 28-Ott-96

NDS Date / B@

SPIKE.WS1 REV 2.0 925009ML

l,\925009\0Um1 2889 WBI

240

10/28196 113136



SPIKE.WB1 REV 2.0

241

10128196 113136



4f/te-r=
SD-WM-EJP-202, REV. I

..
URANIUMANALYSIS

1..’.:



,.
LlRj4NIU1’1ANALYSIS

.-.



worklistrad Version 1.0 0S/09196
10/29/96 14:26 &

Page: 1

‘-SIJ-WM-DP-202, REV,

LABCORE Completed RadChem Report for Worklist#: 12891

Workliit Conuuent: AP-105. O.l-10ml sample prep. Spike: 0.1 ml. new

~q Type Sample?R A Test Matrix Actual— Found DL orYield Unit

1 .9TD 0 WJ.01 u-02 LIQUID 6.39E-02 6.426-02 100.469 % R.ce.mry

1 STD 0 WJ-01 U-02E LIQUID 1 3,24E.00 3.240 ,.,$.

2 SLNK 0 Mu-ol .-02 LIQUID 1 <4.07 E-2 .9/ti

2 BLNK 0 @u-01 O-02E LIQUID 1 WA Ratio

3 S211FLS 896vOO0 048 0 L3U-D1 U702 LIQUID NIA 1.97E +01 407.0.-006 Whw

3 SAWPLX s96v000048 0 ~D-01 U-02E LD201D N/A 1,45=+00 0.0.+000 % 1~,k Err..

4 DUP s96vOO0 048 0 QLI-OL u-02 LIQUID 1.97=+1 1.73S+1 12.973 RPD

4 DUP s96v000048 0 WJ-01 Q-02E LIQUID 1 1.45E+O0 1.450 Ratio

5 SFK s96v0000&9 0 W3-ol u-02 LIQUID 5.49 E+01 5 .17E+01 94.171 % R..m.q

6 SPK-DUP S96VOO0 048 0 w-ol u-oa LIQUID 5.17=+01 5.om+OI 1.756 Q.PD

7 SAMPLE s96VOOO049 O @U-01 U-02 L19W1U NIA 1.67S+01 407.0.-004 .g/mL

1 SAMPLE s96vOO0 049 O ~U-01 u-02E LIQUID N/.4 1.53H+O0 0.0.+000 % Inst. Error

Final page for worklist# 12891

Analyst Signature Date

Units shownfor QC (BLK/BKG) may not rej2ect the uctud umcs.
—

244



i!l-sF
09/1719608:14 SD-WM-DP-202, REV. 1 Page: 1
A-0004-1

LABCORE Data Entry Template for Worklist# 12891
.~

Analyst:
3&+’~’rmn’n” ’01 --- Book’ ~ ‘;4’-’ “ @-5-~

Method: LA-925-O09 Rev/Mod l\ I

Worklist Comment: AP-105. O.l-10ml sample prep .Sp]ke: 0.1 ml.new

: me Sample# R A Test Matrix — Group# Project

1 STD

2 BLNK

3 SAMPLE

4 DIJP

5 SPK

6 SPK-DUP S96VOOO048 O @u- 01 LIQUID

@u-ol LIQUID

@u-ol LIQUID

S96VOOO048 O c?a.-ol LIQUID 96000855 AP-105

Analytes Requested: U-02 , U-02E

S96VOOO048 O 60U-01 LIQUID

S96VOOO048 O @u-ol LIQUID

7 SAMPLE S96VOOO049 O @u-ol LIQUID 96000855 AP-105

Analytes Requested: U-02 , U-02E

Final page for worklist # 12891
\

[
\ \ \.\c

--— .. ~‘\\,..\ .- \ IL-. ) [(,..1. L /c?-~7 y~

na]yst S1 ature Date Analyst Signature

“dhh

Date

/u- Lf.y& ey * /o-29-g

Data Entv Comments:

**—

~“= Wor!ilisf Slot Number, R = Replicute Nurnhr, A = Aliquot C[J~.
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wsrl-vvfi&[,P-202, REV 1
.

URANIUM ANALYSIS
:.



M4
~

;-SD-WM-DP-202, REV. 1

..
URANIUM ANALYSIS

:.
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&F
sD-wh!-DP-202, REV. 1

Analyst DGG Date. 28-Ott-96

Signature of Chemist ‘ /$1 .% /f<F” NOS Date: /( S/~J /Q

STANDARD.WBI REV 2.0 925009ML

I \925009\OUT\l 2891 WBI

249

10/28/96 16:03.44



-tw&sD-wh&DP-202, REV. I

WORKBOOK PAGE: BLANK2

Uranium by Phosphorescence: LA-925-009 (A-1 ) LIQUID/SOLID

F----”WL12891 RELATIVE ‘L UNCERTAINTY

z 1------=~ ~

1
Result = DF’ PF’ DDF’ IR’ 1000

8’,

Detection Level = 3.70 E-08’ DF’ PF’ DDF’ 1000
~,II

Relative % Uncertainty = Ill / IR * 100

—
Analyst DGG Date: 28-Oti-96—

Signature of Chemist k~ mh NDS— Date jin sl~h.

BLANK.WB1 REV 20

l:\925009\OUT\l 2891 .WB1

2so

10/29/96 13:12:05



lP-SD-WM-DP-202, REV. I
N!=

WORKBOOK PAGE SAM3

Uranium by Phosphorescence: LA-925-009 (A-I) LIQUID/SOLID

SAMPLE

‘LE (mL) (ss) 1.00

7 OF SAMPLE (DF) 11.00

,CTOR OF SAMPLE (PF) 100.00

,, “,”u L,.,-,!”, , ,“

‘[L
-.”.L-

—

IT RESULT lR 1.79E4

IDETECTION LEVEL (pg/mL) 4.07E-02—

1 NIA

, M

~coNcENTRATiON IN soLumoN (g/L)

RELATIVE “A UNCERTAINTY

Result = DFn PF’ DDF” IR * 1000

71

a Detection Level =3.70 E-08* OF PF *DDF* 1000

Relative % Uncertainty = IU / IR ‘ 10Cr

Analyst. DGG Date 28-Ott-96—

Signature of Chemist V&d -1& Fkh\ NDS Date. jti~~i~[o

SAMPLE.WBI REV2.O ., 925009ML

1.\925009\OUT\l 2891. WBI

251

10/28/96 1613:55



Tr-SD-VVM-DF’-2O2, REV. 1
IUF

WORKBOOK PAGE DUP4

Uranium by Phosphorescence: LA-925-009 (A-1 ) LIQUID/SOLID

E OF SAMPLE (mL)

=11.73E-02

1.73E+OI

46

I
~ Result= DF” PF” DDF’ IR’ 1000

~ Detection Level= 3.70 E-08’ DF’ PF “ DDF ● 1000

~ Relative% Uncertain&= IU / lR * 100

DGG Date: 28-Ott-96

Signature of Chemist ti’M’l -&n AA L\
-.
. . NDS Date lib) I?b I

SAMPLE.WBI REV 2.0 925009ML

l\925009\OUT\l 2891. WBI

2s2

10/28/96 1615:22



w ‘Sf3-wM-Dp-202, REV. 1

ONCENTRA710N IN SOLN (g/L) FROM SAMPLE FORM (SR) [ f.s%.tl?[

QC Actual (pg/mL) = W (g/L) +1000

QC Found (pg/mL). (CONC - SR) - OSV / IV -1000

% Recovery= QC FOUNDI QC AC7UAL

!I QC FOUND 5,17E+01

n.ly.t: OGG Date 2S-0&96

,gn.ture of Chemist 4ti ‘u k k+’h NDS Date. Ih)sl

SPIKE.WBI REV2.O 925009M L

l:\925009\0uT\12991.WSl

2S3

10(28/96 1619,41



w- D-WM-DP-202, REV. I
N

Concentration = IR. DF = PF

QC Actual (w/mL) = SV (g/L). 1000

QC Found (pg/mL) = (CONC - SR). OSV / IV %1000

% Recovery = QC FoUND / QC ACTUAL

g

w
$

QC ACTUAL 5.49E+01 IIg/rnL

g QC FOUND 5.08E+01 WI/mL

% SPIKE RECOVERY 92.6%

“alyst DGG Date— 2S-Dct-96

S,gnature of Chemist $dwf.j 3nA km
\ NDS Date,

SPIKE.WBI REV 2.0 925009M L

254
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l’tFsD-wM-[)p-202’‘E””‘
WORKBOOK PAGE: SAtv17

Uranium by Phosphorescence: LA-925-009 (A-1 ) LIQUID/SOLID

JOLUME OF SAMPLE (mL) —

.. w,-l L”L

iE (HIGH OR LOW) :-I ~o~’”-”’i
IDETECTION LEvEL

“’’”L) -+H

I S96VOOO049 IREI

I NIA lcoNcENTRATlON IN soumoN (g/L) 1.67E-02

SULT (pg/mL) 1.67E+OI—

LATIVE % UNCERTAINTY 1.5

m

sult=OF*PF’DOF” [R’ 1000

ction Level= 3.70 E-CM” DF” PF’ DDF” 1000

Relative % Uncertainty = IU / IR ● 100

sAMPLE.WB1 REV 2.0 925009ML

L\925009\OUT\l 2691 WB1

255

10/28/96 16:2204



W5SWVM4N=W2, REV. 1
worklistrad Version 1.0 05109/96 Page: 1
09/24196 07:53

LABCORE Completed RadChem Report for Worklist#: 12892

Analyst: crj Instrument: U()1 Book#

Method: RevlMod

Worklist Comment: AP-105. 0.1- 10ml sampleprep.For spike:O.lml.new

~eqType S8mPle#R A Tat Matrix Actu:~ Found DL orYield Unit

1STD o W-ol U-02 LIQUID 5,1 OE-O2 5.33E-02 104.510 % Recovery

1 STD o W-ol lJ-02E LIQulD 1 3. 26E+O0 3.260 Ratio

2 8LNK o W-01 U-92 LIWID 1 6. IOE-3 61 .000e-004 uci /mL

2 BLNK o W-ol U-02E LIWID I 8.97E+O0 8.970 Ratio

3 W4P1E s96vOOO058 O W-ol U-02 LIQUIO N/A < 3,70E-03 370. Oe-005

3 SAMPLE

ug/mL

s96vOOO058 O au-ol U-02E LIQUID MIA WA O.oe+ooo % Inst Error

4 CUP s96vOOO058 O W-01 U-02 L1QU1O c3.70 E-3 .3.70 E-3 RPD

6 DUP s96vOOO058 O 61J-01 U-02E LIQUID I N{4 Rat i.

5 SPK s96vOOO058 O W-ol U-02 LIQUID 5 ,69E+OI 6.19E+01 108.787 % R@ovePy

6 SPK-DUP s96vOOO058 O W-ol U-02 LIQUID 6.19E+01 5 .86E+01 5.677 kPD

Final page for worklist# 12892

Analyst Signature Date Analyst Signature Date

fin its shown for QC (BLK/BKG) may nor reflect the actual units.
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0!>11219614:49
A -0004-1

LABCORE
—

& F SD.WNW-:202, REV.~

Data Entry Template for

Page: )

12892

Azalyst: W“’; u;] ___ BIwk_~~

M:ethod: LA-925-O09 Rev/Mod

ViorklistComment: AP-105. O.I-lOmlsampleprep. Forspike:0,1ml,new

@u-ol LIQII:D

(w -01. LIQUID

S96VOOO058 O [@u-01 LIQUID 96000855 AP-105
Analytes Requested: U-02 , U-0213

S Type Sample# R A Test Matrix GrouP# Project

1 STD

2 BLNK

3 SAMPLE

4 DUP

5 SPK

6 SPK-DUE

S96VOOO058

S96VOOO058

S96VOOO058

o @)u-ol LIQUID

o @u-ol LIQUID

o @u-ol LIQUID

Final page for worklist # 12892

Dafo Ent~ Comrnotts:

.-. —

S = Worklist Slot Nurnl]er, R = Replicate Number, A = ALqum Cwk.
—
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MLF SD-WM-CW-202, REV. 1
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t-tNF
+Vt@-SD-WM-DP-202, REV. 1

~Sample ID 55B56

,Description ST12 WLK12892
:Ref. Ratio 1.126
~Laser Pulses 500
,Lifetime 227 + 1.351 us
R2 .9985
{Integrated 45387
Range: HIGH

.——-----
‘Sample ID BLANK-PREP
‘Description BLK WLS1ZE3Z
Ref. Ratio 1.109
Laser Pulses EC(>
Lifetime 130 + ;1.193 us
W .9058

URANIUM ANALYSIS

Date/Time og/17/’96/ll:35:42

Cal Y=7.36E+07X-5.01E+02
Intensity 2920 (t= 33 us)
Chnc 5.33E-05 + 1.74E-06 g/L
Dilution Factor 1 mL/mL

FINAL RESULT 5.33E-05 + 1.74E-06 z/L

—-------.-—.. ____L : L—_—_—_______________

Date/Time 09/17/96/11:38:20
Cal Y=5.19E+09X-4. 83Z–0<
~n~,~,:~,jt>,?<~~ (t,= 39 ui?)
Coric 6.1OE-O8 + 5.47E–09 g/L
Dilution Factor I ML/ML

FINAL RESULT 6.1OE-O[3 + 5.47E-09 g/L

.-——.—_”:.—-::–—.—-_–-————--—— .----—--——--————-———- -–
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URANIUfl ANALYSIS
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u sD.wM.cw202, REV. I

VIIORKBOOKPAGE:STDI

Uranium by Phosphorescence: LA-925-009 (A-1 ) LIQUID/SOLID

Analyst CRJ Date: 18-Sep-96

mture of Chemist

STANDARD.WBI REV 2.0 u 925009MLti

l:\925009\OUT112892 .WBl

261

09/1 8/96 1105:22



WORKBOOK PAGE: BLANK!

Uranium by Phosphorescence:

i

Ji4LSD-WM-DP-202, REV. 1

LA-925-009 (A-1 ) LIQUID/SOLID

~OLUME OF SAMPLE (mL) (ss)1=1
DILUTION FACTOR OF SAMPLE (DF) 1.00

PREPARATION FACTOR OF SAMPLE (PF) 100.00

DIGEST DILUTION FACTOR (DDF) 1.0000

LIFETIME IN MICROSECONDS 180.00

R2 VALUE 0.9058

RANGE (HIGH OR LOW) LOW

INSTRUMENT UNCERTAINTY (w) 5.47E-09.

INSTRUMENT RESULT (IR) 6. IOE-OS

DETECTION LEVEL (pg/mL) 3.70E-03 -

—
RESULT (pg/mL) 6. IOE-03

!
Result = DF’ PF” DDF’ IR’ 1000

Detection Level = 3.70 E-OS● DF * PF

,,,

Relative % Uncertainty= IU / IR, 100

‘ DDF ‘ 1000

CRJ Oate 18-Sep-96—

JLN Date. Q/ a-l q~ I

BLANK.WBI REV 2.0

1.\925009\oun12s92 .wBl

262
09/16/96 11:04.56



w’F -SD-WM-DP-POZI, REV. I

WORKBOOK PAGE SAM3

Uranium by Phosphorescence: LA-925-009 (A-I) LIQUIDISOLID

Ana\yat CRJ Oatc 18-Sep-96

Signature of Chemist

SAMPLE.WBI REV 2.0

l:\925009\OUT\12892 .WBl

263

09/1 8/96 11:04:40



ii46-F sD.wM-DP-202, REV. 1

WORKBOOK PAGE OUP4

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

.-

I \925009\OUT\12892 WBI

264
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FJifk-sD.wM-[)F’-2o2, REV. ~

wORKBOOK PAGE: SPIKE5

ranium bv Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

1 SPIKE ih:=DILUTION FACTOR OF SAMPLE+ SPIKE

PREPARATION FACTOR OF SAMPLE+ SPIKE

OIGEST DILUTION FACTOR OF SAMPLE

96W9S42

o

NIAAFE::(”L’ “aRIGINAL SAMPLE VOLUME BEFORE PREP (mL) ~

SOLN (gIL) FROM SAMPLE FORM SR~

Concentration = IR. DF, PF

QC Actual (vglmL) = SV (g/L). 1000

QC Found (pg/mL) = (CDNC - SR), DSV / IV. 1000

% Recovety = QC FOUND i QC ACTUAL

‘,,.,,,

pg/mL

pghnL

SPIKE.W81 REV 2.0

265
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usP‘SD-WM-[)P-20.2, REV, 1

WORKBOOK PAGE SP_DUP6

Uranh3m by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

~m

SPK-DUP

iPIKE SOOK # 22B55—
fOLUME OF SAMPLE + SPIKE (mL Ss—— 1.00

128S2 DILUTION FACTOR OF SAMPLE+ SPIKE DF 11.00

PREPARATION FACTOR OF SAMPLE+ SPIKE ‘— (PF 100.00——
u-m DIGEST DILUTION FACTOR OF SAMPLE —— (DDF) 1.0

LIFETIME IN MICROSECONDS 264.oo

ml

INSTRUMENT RESULT (IR) ~ 5.33E-05

CONCENTRATION IN SOLUTION (gIL) (CONC) 5.86 E-!22—

RANGE (HIGH OR LOW)

SPIKE VALUE (gIL)

TIAL VOLUME OF SPIKE (mL)

rOLUME BEFORE PREP (mL)

ONCENTRATION IN SOLN (9(L) FROM SAMPLE FO;M

SAMPLE\

QC Actual (pg(mL) = SV (g(L) ,1000

QC Found (pglmL) = (CONC. SR). OSV I IV. 1000

% Recovery = QC FOUND / QC ACTUAL

——
——

lii
Sv

N

DSV

SR a5.69 E-!J2

0.10

0.10

13’MI o

11+-

% S PIKE RECOVERY 103.0%

CRJ Date 18-Sep-96

SPIKE.WB1 REV 2.0 9250

I\925009\OUm12992,W81

266
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THIS PAGEWAS INTENTIONALLY LEFT BLANK
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worklisrrad Version I. O05[09196 w -SD-WM-!lJP-202, REV. 1 Page: 1
12/02/96 13:02

LABCORE Completed RadChem Report for Worklist#: 15286

Analyst: rag Instrument: LSC03 Book#

Met hod: RevlMod

WorklistComment: See attached sheet for sample sizes. Rerun #2. SLF

&q Type %mplstlR A Test Matrix ActuJ-

1STD o

1 STD o

2 BLNK o

2 BLNK o

3 SAMPLE s96vOOOOG7 0

3 SAMPLE s96vOOO047 O

6 SPK s96vOOOOb7 O

5 SPK-DUP s96vOOO047 D

6 SN4PLE s96vOOO048 O

6 SAMPLE s96vOOO048 O

7 SAMPLE s96VOOO049 O

7 SAMPLE s96vOOO049 O

8 SAMPLE s96vOOO058 O

8 SAMPLE s96vOOO058 0

W3-01 H3-01 LIQUID

61H3-01 H3-OIE LIQUID

~H3-01 H3-01 LIQUID

61H3-01 H3-OIE LIQUID

W3-01 H3-01 LIQUID

~H3.01 H3-OIE LIQUID

&IH3.01 H3-D1 LIQUID

~H3.01 H3-01 L1OU1D

~H3-01 H3-01 LIQUID

&lH3-01 H3-OIE LIQUID

&IH3-D1 H3-01 LIQUID

a13-ol N3-OIE L1OU1D

7.51E-OL

MIA

MIA
7.51E -04

7.65 E-DII

WA

NIA

WA

NIA

aH3-01 H3-01 LIQUID N/A

&lH3-01 H3-DIE LIQUID N/A

Final page for

Analyst Signature

‘a’ti~-.?ate

Fnund DL nrYield Unit

8.60E-4 114.514 % Recovery

9.4 DE-D1 0.940 X Ct. Err.

3.92 E-5 39.200 e-006 uC{/mL

5. 66E+O0 5.660 UCi lmL

6.65E -03 310. Oe-007 UCi /mL

1.29E+O0 100. Oe-006 % Ct. Erro I’

7.65E-04 101.864 X Recove?y

7.86E -04 2.708 RPD

1 .D4E-03 282. Oe-008 uCi/mL

8.30E-01 100.0,-006 % Ct. Error

2.76E-02 312. Oe-007 UCi f mL

5.40E-01 100. Oe-006 % Ct. Error

8.98E-05 309. Oe-0D7 UCi IRA

5 .34E+O0 100. O,-DD6 % Ct. Error

worklist# 15286

Analyst Signature Date

Chtir.~shown for QC (BLK[BKG) may m)r re’c.r II,? <!.!.,!1unir~.
—
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1113019618:26 @-SD-@JMDP-202, REV. 1
A-0004-1

Page: 1

LABCORE Data Entry Template for Worklist# 15286

Analyst: ~%) Instrument: LSCOO ~;~~a Book# L ~ D~>&,

Method LA-2 18-114 Rev/Mod I’5 -~

WorkIii Conunent: See attached sheet for sample sizes. Rerun #2. SLF

s We Sample# R A Test r.satrix Group# Project

1 STD @H3-01

2 BLNK @H3-01

3 SAMPLE S96VOOO047 O @H3-01
Analytes Requested: H3-01

4 SPK S96VOOO047 O @H3-01

5 SPK-DUP S96VOOO047 O @H3-01

6 SAMPLE

7 SAMPLE

8 SAMPLE

S96VOOO048 O @H3-01
Analytes Requested: H3-01

S96VOOO049 O @H3-01
Analytes Requested: H3-01

S96VOOO058 O @H3-01
Analytes Requested: H3-01

LIQUID

LIQUID

LIQUID 96000853 AP-105
, H3-OIE

LIQUID

LIQUTD

LIQUID 96000855 AP-105
, H3-OIE

LIQUID 96000855 AP-105
, H3-OIE

LIQUID 96000855 AP-105
, H3-OIE

Final page for worklist # 15286

.A”l C h.ti-l /.\, c@t>
,L \c2-\ --’l@

Analyst Signature Date

,.
/___-/z 2 .f&

Ansdy t ignatur

“&+ ““’

Date

f%/?~

S = Worklist Slot Number, R = Replicate Number, A = Aliquat C —%%’0



‘(!(&-sD-wtti-rp-202, REV, 1
WORKBOOK PAGE: STDI

), LA-21 8-1 15(A-0) TRITIUM LIQUIDS STANDARD
Disintegrations per minute from Counter (dpm) 1909.67
Sample Volume in mL (ss) 1.
Dilution Factor

Digest Dilution Factor —
(DF) 1

15286 (DDF) ,1’
Background Count Rate in C;unte per Minute (BKG cpm) 21.44

@H3-01 Background Count Time in Minutes (BKG Time) 50
Instrument Fractional Efficiency (EFF) 0.48
0/0 Counting Error 0.94
Detection Limit (Ld) 6.47
Critical Level (Lc) 1.53
Tritium Concentration in pCi~ 8.60E-01

o Standard Book No. 64B56

Standard Value in pCi/mL – 7.5051 E-04
NIA

——

R
Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG Time)

WL15286 Detection Limit (Ld) = ( (2.72/ BKG Time) +(2* Lc) ) / EFF

H3 pCi/L = ( dpm ● (1000mL/L) * DF ● DDF ) / ( SS * (2220000dpm/pCi) )
WC51586 H3 pCi/mL = pCi/L/1000mL/L

Detection Limit (pCi/mL) = (Ld)(DF)(DDF) / [(SS) (2220000 dpm/pCi)]

MCB

SLF

B
Tritium Concentration in pCi/L 8.60E-01

RAG

Tritium Concentration in pCi/mL 8.60E-04

12/02f96 Detection Limit in pCi/mL 2.91 E-06

‘lo Counting Error 0.94

12/01/96

h A I RAG Date: 12102196

SLF Date: lz/3@L

STANDARD.WB1 REV 2,0 21811NML v

2’71

I:U181 1N\OUT\l 5288,WBI 12/02/96 10:48:56



Lti6AlF
-SD. W! VN3P-202,REV. 1

WORKBOOK PAGE: BLANK2

F
Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG Time)

NIA Detection Limit (Ld) = ( (2.72 / BKG Time) + (2 * Lc) ) / EFF

H3 pCi/L = ( dpm * (1000 mL/L) * DF * DDF ) / ( SS * (2220000dpm
WL15288 H3 uCi/mL = uCi/L/1000mL/L

~lDe;ection Limit(p&lmL)=(Ld)(DF)(DDF)/[(SS)(222OOOOdpm/~Ci)]

w ~ritium Concentration in pCi/L 3.92 E-02~

L.-
I ritium Concentration in pCi/mL 3.92E-05

Detection Limit in pCi/mL 2.83E-05
.

Counting Error 5.66 I

llpCi) )

BLANK.WB1 REV 2.0 21811NML V

2’72

1121811N\OUl115286. WBl 12/02/96 10:48:57



WORKBOOK PAGE: SAM3
w sD.wM-L)P-202, REV. 1

H3 : LA-218-I 14 (AA), LA-21 8-1 15(A-0) TRITIUM LIQLflDS/ SOLIDS
~

Disintegrations per minute from Counter (dpm) 937.56
Sample Volume in mL (ss) 1—
Dilution Factor (DF) 11
Digest Dilution Factor

Background Count Rate in Counts per Minute

@H3-01 Background Count Time in Minutes (BKG Time) “ “’:s0]

Instrument Fractional Efficiency (EFF) 0.4957
LIQUID

—
~. Counting Error 1.29—
Detection Limit (Ld) 6.27
Critical Level (Lc) 1.53
Tritium Concentration in pCi/L 4.65E+O0

Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG Time)
~lDetection Limit (Ld) = ( (2.72 / BKG Time) + (2 * Lc) ) / EFF

H3 pCi/L = ( dpm * (1000mL/L) * DF * DDF ) / ( SS * (2220000dpm/pCi) )

H3 pCi/mL = pCi/L/l OOOmL/L

Detection Limit (pCi/mL) = (Ld)(DF)(DDF) / [(SS)(2220000 dpm/pCi)]

Detection Limit in pCi/mL 3.IOE-05

Countina Error 1.29 I

nalyst /-\ h RAG Date: 12102196

SignatureofChemist SLF Date: /z/.3/f’L

SAMPLE.WBI REV 2.0 21811NML v

273
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WORKBOOK PAGE: SPIKE4
itk-SCI-WM-DP-202, REV. 1

H3 : LA-21 8-114 (A4), LA-21 8-1 15(A-0) TRITIUM LIQUIDS/ SOLIDS SPIKE
apm of Sample from Counter (d 1) 937.56

dpm of Sample+ Spike from ~ounter (d~2) 13~7.42
Volume of Sample in Distillation Vial in mL (Svol) 1.5

Volume of Spike in Distillation Vial in mL (SPK VOI) 1.5
Volume Transferred to Scintil~tion Vial in mL (TR VOI) 1

Spike Book Number (Spk BN) 64B56
Spike Value in pCi/mL – (SPK val) 7.5051 E-04

Background Count Rate in cp~ (BKG cpm) ,,,, g.l!fl
Background Count Time in Minutes (BKG Time) .)$Q

Instrument Fractional Efficiency of Sample (EFF) 0.4935

Detection Limit (Ld) 6.29.
Critical Level (Lc) 1.53

H3 pCi/mL in Sample Vial – (Rsam) 4.22E-04

H3 pCi/mL in Sample + Spike~ial (Rs+s) 5.93E-04

Vol. Ratio Sample Vol. to Tota~VoL (VRsam) 5.00E-01

S96VOOO047 Vol. Ratio S~ike Vol. to Total vol. (VRsDike) 5.00E-01. . .- I

Spk val = value taken from RCTABLE and then decayed using a Z life of 29.1 years

Detection Limit (Ld) = ( (2.72/ BKG time) + (2 “ Lc) ) / EFF

Critical Level (Lc) = 2.33 ‘ the Square Root of (BKG cpm / BKG time)1.4
H3 pCi/mL in Sample Vial (Rsam) = dpml / ( TR VOI‘ (2220000dpm/pCi) )

H3 pCilmL in Sample + Spike Vial (Rs+s) = dpm2 I ( TR VOI‘ (2220000dpmlpCi) ).,,... .,.,,,“,.
Volume Ratio of Sample Volume to Total Volume (VRsam)= Svol / ( Svol + SPK VOI)

Volume Ratio of Spike Volume to “TotalVolume (VRspike) = SPK VOII ( Svol + SPK VOI)

QC Actual in pCi/mL = SPK val

QC Found in pCilmL = ( ( (Rs+s) - (Rsam ‘ VRsam) ) I ( VRspike) )

Percent Spike Recovey = QC Found/ QC Actual ‘1OO

u ~c
,.: Actual m pC1/mL = .- 4

= .- 4
= 101.5T 0

274
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d&iD.wM.DF-2c12,FwWORKBOOK PAGE: SP.DUP5

H3 : LA-21 8-114 (A-4), LA-21 8-1 15(A-0) TRITILfM LIQUIDS/ SOLIDS
l_x!!wJ

dpm of Sample from Counter (dpml)

dpm of Sample+ Spike from Counter (dpm2) 1340.85
Volume of Sample in Distillation Vial in mL (Svol) 1.5

olume of Spike in Distillation Vial in mL (SPK VOI) 1.5
Volume Transferred to Scintillation Vial in mL (TR VOI) 1

Spike Book Number (Spk BN) 64B56
Spike Value in ~Ci/mL “(SPK val) 7.5051 E-04
Background Count Rate in cpfi (BKG cpm) ,: , !*;4
Background Count Time in Minutes (BKG Time) ““’~:5g
Instrument Fractional Efficiency of Sample (EFF) 0.4907
Detection Limit (Ld) 6.33—
Critical Level (Lc) 1.53
H3 pCi/mL in Sample Vial – (Rsam) 4.22E-04

JCi/mL in Sample + Spike~ial (Rs+s) 6.04E-04
Ratio Sample Vol. to Total Vol. (VRsam) 5.00E-01
Ratio Snike Vol. to Total Vol. (VRsDike) 5.00E-01------ .. .- ..- ..- _r..._—...-

Spk val = value taken from RCTAE3LEand then decayed using a YZlife of 29.1 years

Detection Limit (Ld) = ( (2.72/ BKG time) + (2 ‘ Lc) ) / EFF

Critical Level (Lc) = 2.33’ the Square Root of (BKG cpm I BKG time)

H3 pCi/mL in Sample Vial (Rsam) = dpml / ( TR VOI* (2220000 dpm/pCi) )

H3 pCi/mL in Sample + Spike Vial (Rs+s) = dpm2 / ( TR VOI● (2220000dpm/pCi) )

Volume Ratio of Sample Volume to Total Volume (VRsam)= Svol / ( Svol + SPK VOI)

Volume Ratio of Spike Volume to “TotalVolume (VRspike) = SPK VOII ( Svol + SPK VOI)

QC Actual in pCi/mL = SPK val

QC Found in pCilmL = ( ( (Rs+s) - (Rsam’ VRsam) ) I ( VRspike) )

Percent Spike Recovery = QC Found / QC Actual ’100

DC Actual m pC1/mL = .- 4-
ound m pC1/mL = .-

ercent Spike Kecovery = 104. (7-0

.@+
/z/J ~y~

2’7s

I:K21811N\OUlll 5286.WB1 12/02/96 10:46:57



44#&SD4VM-DP-202, REV. 1
WORKBOOK PAGE: SAM6

H3 : LA-218-I 14 (AA), LA-21 8-1 15(A-0) TRITNJM LIQUIDS/ SOLIDS SAMPLE
Disintegrations per minute from Counter (dpm) 2304.84
Sample Volume in mL (ss) 1
Dilution Factor (DF) 1ilimae+ililmitifimE-P+.-.. Innrl1?““:’,!’.,,:,.:~’,,$+~ ,,.,. . . . . ... ... .. . . . .. .

EEiEEi
% Counting Error

98011896

.
Counts per Minute

in M“~utes— —
Wllnstrument Fractional Efficiency [EFF)I 0.4954

hmmiiz3‘:::’;;i’ ‘-Tritium Concentration in uCi/L
*

1.04E+OC

7
Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG Time)

NIA Detection Limit (Ld) = ( (2.72 / BKG Time) + (2* Lc) )IEFF

H3 pCilL = (dpm * (1000mLIL) * DF * DDF )I(SS * (2220000dpm

S96VOOO048 H3 pCilmL = pCilLll000mLIL

Detection Limit(pCilmL) = (Ld)(DF)(DDF)I[(SS)(2220000dpmlpCi)]

TritiumConcentration in uCilL 1.04E+O01

Tritium Concentration in pCi/mL 1.04E-03

~Detection Limit in pCi/mL 2.82E-06

Countina Error 0.83

l/pCi) )

—
Analyst A h RAG Date: 12/02/96

SignatureofChemist + SLF Date: 12/3/7L

SAMPLE.WB1 REV 20 21811NMLU

2’76
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U -SD-WM-DP-202, REV. 1

WORKBOOK PAGE: SAM7

H3 : LA-21 8-114 (AA), LA-218-I 15(A-0) TRITIUM LIQUIDS/ SOLIDS SAMPLE
Disintegrations per minute from Counter (dpm) 5566.39
Sample Volume in mL (ss) 1—
Dilution Factor (DF) 11
Digest Dilution Factor (DDF) ‘,

Background Count Rate in Co;nte per Minute (BKG cpm)
,&:$-

Background Count Time in Minutes (BKG Time) .$0
Instrument Fractional Efficiency (EFF) 0.4938
0/~Counting Error 0.54—
Detection Limit (Ld) 6.29

96011896 Critical Level (Lc) 1.53

Tritium Concentration in pCil~

o

2.76E+OI

F r

——

Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm I BKG Time)
NIA Detection Limit (Ld) = ( (2.72 I BKG Time) + (2 * Lc) ) I EFF

H3 pCilL = ( dpm * (1000mLIL) * DF * DDF ) I ( SS * (2220000dpm@Ci) )

H3 pCilmL = pCilL11000mL/L

Detection Limit (pCilmL) = (Ld)(DF)(DDF) I [(SS)(2220000 dpmlpCi)]

‘ritium Concentration in pCilL 2.76E+OI

“ritium (concentration in pCilm L 2.76E-02

It
Detection Limit in pCi/mL 3.12E-05

0/0Counting Error 0.54

Analyst A RAG Date: 12/02/96

Signatureof Chemist SLF Date: /z 13 /96
v

SAMPLE.WBI REV 2.0 21811NML

2’77
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& F sD.wM.DP-202, REV. ~
WORKBOOK PAGE: SAME

H3 : LA-21 8-114 (AA), LA-218-I 15(A-0) TRITIUM LIQUIDS/ SOLIDS SAMPLE
~Disintsgrations per minute from Counter (dpm) 18.13

IISampie Volume in mL (ss) 1

B .“
—

Dilution Factor ~DFj 11

‘f5286 Digest Dilution Factor — (DDF) ““’~‘q“ ‘“:::”f

Background Count Rate in Co;nte per Minute (BKG cpm) ,, “’. .,:. ,,’##

@H3-01 Background Count Time in Minutes (BKG Time) ,~,!“, !?~$i~

Instrument Fractional Efficiency
,,;,,,

(EFF) 0.4973

LIQUID Y. Counting Error 5.34

96011896F -’ E; IS,EE
Tritium Concentration in pCil~

o ~’

ml Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm I BKG Time)
Detection Limit (Ld) = ( (2.72 I BKG Time) + (2 * Lc) ) I EFF,,

1H3 pCilL ‘= ‘( dprn * (1000mLIL) * ‘DF” DDF’)’I ( SS * (2220000dpmlpCi) )

H3 pCilmL = pCilL11000mL/L

Detection Limit (pCilmL) = (Ld)(DF)(DDF) I [(SS)(2220000 dpmlpCi)]

mlTritium Concentration in uCi/L 8.98E-02 I

WI
py;$

Tritium Concentration in pCi/mL 8.98E-05

Detection Limit in uCi/mL 3.09E-05

= h Counting Error 5.341

Analyst: A A RAG Date: 12/02/96

Signature of Chemist SLF Date: 12 /3 /?6

SAMPLE.WBI REV 2.0 21811NML \

1:121811N\OUlll 5286.WBI 12/02/96 10:48:58



worklistrad Version 1.0 05/09/96
w D.wM-DP-202, REV. t Page: 1

11/04196 09:43

LABCORE Completed RadChem Report for Worklist#: 14423

Analyst: smf Instrument: AB 16 Book#

Method: L+ -.rog - ( o I Rev/Mod E -1

Worklist Comment: AP- 105 ABS

SeqType Sampk# R A Test Matrix

1am 0 --01 N.PHM 1 LIQUID

1 STD 0 am-ol .WPHAOIE LIQUID

1 Sm 0 WLB-al S=- 01 LIQUID

1 STD o *~-01 BETA. OIE LIQUID

2 Bm-PREJ 0 WAB.01 ALPIU,O1 LIQUID

2 BLN1- PREP 0 W-E-91 ?.LPK?.OIELIQUID

2 BLUK. PREP 0 ‘aAB-al Smm.-01 LIQUID

2 EL13K-PREP o =-01 BETA- OlK LIQUID

3 BLUK/BXQ 0 w-ox ALPXAC 1 LIQUID

3 L7LNK/BKQ o @AB -01 BErA- 01 LIQUID

Actuai_ Found DL orYield Unit

2.31Z -04 2..ME.4 1.23.030 % R9cw.ry

1 3 .48.+00 3.480 % Ct. E...

2.97X-03 2.98x.3 100.137 : R.....ry

1 6.92E-01 0.692 % Ct. Err.

1 <1.02E.2 UCi,h.c

1.00 5.00=+02 500.000 .ci/mL

1 1.59s.1 0.15S “CUM,

1.00 2.02=+01 20,200 uci/mL

1.00s+00 1.llE+OO 1.110 BLNK[BKQ

1.00E+OO 1.96E+O0 1.960 BLNK/BKO

4 SAMM,8 s96v00 *05a 0 s @AB. ol ~RHAO 1 LIQUID Mfk <

4 S~PL8 s96vo OO050 O B @AWO1 ALPHAOIE LIQUID WA

4 SANPIX s96v000a50 o B IlhB-ol BETX..3I LIQUTD X/#.

4 SAMPLE s96V000050 O B ‘3AB.01 .ETA-OIE LIQUXD B/A

5 DUP s96v000050 0 s @AB. OZ AI.FHAQ1 LIQUID <1.02 E-2

5 DUP S96VOOO050 0 B @AB-01 ALPH?.OIS LIQUID 1 00

5 DUP .596v00&050 O B @AB-01 BETA-O% LIQUID 1.08E+2

5 D., s96”000050 O B aAB-01 BETA-OIE LIQUID 1,00

6 SAMPLE S96V0000$1 0 B ‘2AB-OL ?.LPHAO1 LIQUID UIA <

6 SAMPLE S96VOO0 051 O B =-01 ALPIIAOIE LIQUID WA

6 SAMPLE S96V000051 D B @AS-01 B8TA-01 LIQUID U,IA

6 SAMPLE s96VOO0 051 O B @AB-01 BETA-018 hIQUID N/A

7 DLW s96vOO0 051 0 B --01 &X+AOl LIQUID <1.028-2

7 DUP S96VOO0 051 0 B ~-01 ALPK?.OIE LIQUID 1,00

7 Pm S96VOOOOS1 o B mn.ol B8TA.01 LIQUID 1.12X+2

7 Due s96”000051 0 B E+LB-01 BZT?.-O1E LIQUID 1 00

s sAMP&K s96vOOQ05Z 0 s ~-OL ALPW.O 1 LIQUID U). <

8 SWPLK s96vo OO052 0 B 4A8-01 ALPHAOIE LIQUID WA

S SAMPLE S96V000052 O B @AB-01 BWEA-01 LIQUID RI?.

8 SAMPLE s96vOOO052 0 B @AB-01 BETA-OIE LIQUID WA

9 DUB s96v000052 O 8 ~.01 ?.LFHAO1 I.lWID <5.05 E-3

9 DUP S96VOO0 052 O B QAB-01 ALPHAOIE LIQUID 1 00

9 DIJP s96vo OO052 0 B @AB-01 SKT?.-L71 LIQUID 1.07E+2

9 DUP s96vo OO052 O B @?.B-01 BETA- OIE LIQUID 1 00

10 SAMPLE S96VOOD054 O S @A8.01 ALmmo 1 LIQUID ./?. <

10 SAMPI.8 s96VOOO054 O B --01 PLPXAOIE LIQUID N/A

10 SMPLX s96vD00a54 0 B @AB-01 BSIA-01 LIQUID WA

10 S?MPLS S96VOOO054 O B MA8-01 BETA-018 LIQUID N/A

11 mm S9WOOD05* o s @a8-ol ALPnAO1 LX9U1D .S. OSE-3

11 ... s96”000054 0 B --01 ALPIJAO1, LIQUID 1.00

11 DUP S96VUOOQ54 0 B @AB.01 B81A-01 LIQUID 1.118+2

1.02s-02 121.0..004 ..L/mL

5.008+02 0.0..000 % ct. w..,

1.08K+02 371.0--004 uci/mL

1.17E+O0 0.0..000 % Ct. Error

<6.76 E-3 IiPn

5.00E +02 500.000 % c,. Err.

1.09E+2 0.000 Em

3.62E -01 0,362 % ct. E.,.

1.02E-02 121.0--004 uci/mL

5.00E+02 0.0..000 % Ct. x....

1.12E+02 371.0..004 .ci/mL

3.55E -01 .3.0.+000 % Ct. m,..

<5.05E.3 Rm

5,00=+02 500.000 % Ct. Err.

1.06x.2 5.50s Rm

3.63E-01 0.363 % ct. ....

5.058-03 121.0--004 .ci/mr,

5.00E+02 0.0..000 % Ct. Err..

1.07s+02 371.0..00, .ci/ti

3.62E -01 0.0.+000 % ct. Err.,

<5.05 r-3 RPD

5.00E+02 500.000 % ct. w..

1.0BB+2 0.930 RPD

3.59E -01 0.359 % Ct W,.

5.05B-D3 12%.0-.004 .ei f *

5.00.+02 0.0..000 % ct. x,,.=,

1.11K+02 371.0.-004 .Cilti

,.55, -01 0.0..000 % Ck E,,.,

<5,05E.3 RPD

5.008+02 500.000 % ct. E...

1.1OX+2 0.905 RFD

~nits shown for QC (BLK/BKG) may not r~cct the actual units.

2’79



worklistrad Version 1.0 05109/96
w !3D.w~-~)p-202, REV. ~ Page: 2

llf0419608:52

LABCORE Completed RadChem Report for Worklist#: 14423

~eq‘be Sample#R A Test Matrix Actual Found DL or Yield Umt
11 DUP S96VOO0 054 0 B --01 BETA- OlE LIQUID 1.00 3.56=-01 0.356 % ct. E,..

12 SAMPLE s96”000060 O B @AB-01 ALPEAO1 LIQUID WA < 2.508-o5 597.0.-007 uci/ML

12 S.B.UET,X s96v0a0060 0 m aB.01 =HAOIS LIIWIEI U!h 5.00B!+02 0.0.+000 % Ct. E,..=

12 S=LZ S96VOO0 060 0 B --01 BETA- 01 LIQUID WA 3.02E-04 184,0.-006 .ci/luL

12 SAMPI,X s96VO00 .260 0 8 QAB.01 B~A-OIK &lQlllD U/A 4 .71S+01 0.0.+000 % CC. E,,..

13 DUP s96vOO0 060 0 B @AB-01 ALPHAO1 LIQUID <2.50 E-5 <4.19 E-5 RPD

13 DUP S9&V000060 0 S @A8-Q1 AIWIAO 1S L1OU1D 1.00 5.00=+01 500.000 % Ct. w..

13 DUP S96VOOO060 0 B --01 BETA-01 LIQUID 3.02 E-4 2.19 X-4 31.862 RPD

13 DVP s96v000a60 0 n W-ol B=A- a1X LIQUID 1.00 5.92E+Q1 S9.200 % ct. x.,.

14 SPK S96VOO0 060 0 B --01 ALP!dAO1 LIQUID 3.59E-02 3.15=-02 87.744 % R.covary

14 SPK S96V000060 0 B @A8-OZ BE?Z%-01 LIQUID 1.52=-01 1.54&01 101.316 % R..ov.q

15 SPK-DUP s96”000060 O B ~-01 AI.PHAO1 LIQUID 3.15E-02 3.28s-02 4.044 RPD

15 SPK-DWP S96VDOOQ60 O B @AB-01 B=A-01 LIQUID 1.548-01 1.48E-01 3.974 RPD

Final page for worklist# 14423

Analyst Signature Date , Aualyst Signature Date

units shown for QC (BLKIBKG) may not rejZect the actual units.

Z80



1012919614:27 ~SD-WM-DP-202, REV. I Page: 1

A-0004- I
LABCORE Data Entry Template for Worklist# 14423

—

Analyst: ,~~ ~ Instrsnnent: ABOO d~{ Book# (0 ~ ~.~——

RevJModfi

G

Method: LA-508- 101

Workliit Connnent: AP-105 AB’S DETERMINE SS USING LUDLUM. RCJ

F lype Sample# R A Test Matrix — Group# Project

1 STD C4m-ol

2 BLNK- PREP @.w-ol

3 BLNK/BKG @E-ol

4 SAMPLE S96VOOO050 O B @AE-01
Analytes Requested: ALPSAO1

5 UUP s96VOOO050 O B GVS-01

6 SAMPLE S96VOOO051 O B @AB-01
Analytes Requested: ALPHAO1

7 mJP S96VOOO051 O B @~-01

8 SAMPLE S96VOOO052 O B @AE-01

Analytes Requested: ALPHAO1

9 lluP S96VOOO052 O B @J-01

10 SAMPLE S96VOOO054 O B @AE-01
Analytes Requested: ALPHAO1

11 DUP S96VOOO054 O B @AE-01

12 SAMPLE S96VOOO060 O B @AWOl
Analytes Requested: ALPHAO1

13 DUP S96VOOO060 O B @~-01

i4 SPK S96VOOO060 O B @AS-01

1$ SPK-DUP “ S96VOOO060 O B @Xf-01

LIQUID

LIQUID

LIQUID

LIQUID
, ALPHAOIE ,

LIQUID

LIQUID
, ALPHAOIE,

LIQUID

LIQUID
, ALPHAO:LE,

LIQUID

LIQUID
, ALE>HAOlE,

LIQUID

LIQUID
, ALEWAO lE,

LIQUID

LIQUID

LIQUID

96000853 AP-105
BETA-01 , BETA- OIE

96000855 AP-105
BETA-01 , BETA- OIE

96000855 AP-105
BETA-01 , BETA- OIE

96000855 AP-105
BETA- 01 , BETA- OIE

96000855 AP-105
BETA-01 , BETA-OIE

? = Worklist Slot NumJer, R = Replicate Nutier, A = Ahguot Code,.
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10129[9614:27
A-0004-1

LABCORE

w’%-sD-wM-DP-202, REV. 1

Data Entry Template for
Page: 2

VVorklist# 14423

s We Sample# R A Test Matrix Group# Project

Final page for worklist # 14423

*q:’ ‘7A “’’’”

Analyst ignature

Data Entry Conurwmts:

—

— _——

? = Worklist Slot NurnJer, R = Replicate NumJer, A = Aliquot Code.

:!82



FYv446-SD-WM-IY-202, REV. 1
wDRKBOOK PAGE STD1

TB : LA-508-101 (E-1) LA-508-I 13 (A-2) STANDARD 8TANDARD ~ REPLICATE

DETECTOR NUMBER 16~ *6
Inlcu C17E

—
fl,2,0r5) ( ) z! 2

u
(%) 859281 81493

1U2?I ICOI INT TIMF 1“ MINI ITGS (CT) 30/ 30
(BKG) 15.31 $5.3

,W’mlrl-c *#L= m rrlk (ss) 1.0001 1.000
DILUTION FACTOR (DF) 1/ 1
STANDARD BOOK NUMBER

——
(Std BN) 66B56 I 66B56

EFFICIENCY FACTOR (EFF) o.4195~ 0.4195
- “SAMPLE RATE) as APPR~PRIATE 2848.967 f 2701,133

I pCi/mL
n

2.97E-03
aam n077

Replicats Ccmcentrsticm i“ ~Ci/L .: 2.90E+O0
I n kVFRAllF l?lW.lCFNTRATIQN i“ @i/L — . 2.979SE+O0—

I WA 11!2.(C.m.lm r.,,.+ R.+-) = (TC / CT) EKG

Rs ‘ 1000mUL’ DF / ( EFF, SS - 2220000dpm/pfJ )
TOTAL BETA uCI/L / 10OOmUL

[ l(The square ROOtof TC + BKG’ CT) / (TC - EKG’ CT)I ]” 196’100
m Values are determined from Procsdure LA-508-002.

,“, ”, , “,-b \

GROSS COUNTS
------ . . . .. ---
BACKGROUND in cpm

le ...,., c e,.,= :-—,

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

1 AP-105 I

Date. 02-Nov-96

STAN DARD.WBI Rev. 1.0 506101ML \

283

11/02/96 141617



t#&-sD-wkII-DP-202, REV. 1
WORKBOOK PAGE STD2

TC / CT) BKG

Rs “ 1000mUl “ DF / ( EFF’ SS “ 2220000dpm/pCi )
ALPHA TOTAL pCI/L / 10OOmUL

(The Square Root of TC + BKG “ CT) / (TC - BKG’ CT) I ] ‘ 196 “ 100

n Values are determined from Procedure LA-508-002.

VAR Date. 02-Nov-96

SLF Date fl/Y /96
STANDARD.WBI Rev. 1.0 508101ML

1\508101\0UlT? 4423 WB1

284

31{02/96 141631



F#ie-sD-WM-DF’-202, REV. 1

WORKBOOK PAGE BLANK.3

Date 02-Nov-96

Date: )~/y,,/?g

I \508101\0unt4423 WI

285

11/02/96 141650



H4L-/=
sD-WM-tlP-202, REV. 1

WORKBOOK PAGE BLANK4

\

I \50810?\0Ul114423 WBI

2s6
11/02/96 141712



$#teF
-SD-WM-LJF -202, REV. 1

WORKBOOK PAGE 5AM7

SAMPLE.WB1 Rev. 1. 5081OIML

I \508101\0Ul114423 .W81

287’

11/04/96 0939.18



&F SD.w~-DF-202, REV. t
WORKBOOK PAGE SAM8

AT : LA-508-I 01 (E-1 ) LIQUIDS SAMPLE II REPLICA=

i!,:;::=a5iE=iKGROUND in cpm

s (Sample Count Rate) = (TC / CT) BKG

LPHA TOTAL IJCi/L = Rs “ 1000mL/L ‘ [)F ‘ DDF / ( EFF “ SS “ 2220000dpm/pCl )

LPHA TOTAL pCi/mL = ALPHA TOTAL IICI/L / 1000mUL

elatlve Counting Error = [ l(The Square Root of TC + EKG’ CT) / (TC BKG” CT) I ]” 1.96”100

etection Levels and Less Than Values are detemned from Procedure LA-508-002

\ .+) f, SMF

Signature of Chemist.

Date 02-Nov-98
,. --1,,,

v SLF 11
SAMPLE.WBI Rev. 1. 5081O1ML .

1.\508101\OUl114423 WS1

288

11/02/96 142106



fi-16F SD-WWDP-X)L, 13EV.I
WORKBOOK PAGE DUP9

c\\ SMF Date 02-Nov-96

Signature of Chemist SLF Date I1)V 96/
SAMPLE.WB1 Rev. 1. 5081OIML u

I \508101\0Ull14423 WB4

289

11/02/96 142125



% SD-WIW-IJJ-202, REV. 1

WORKBOOK PAGE, DUP1O

\ /) A SMF Date. 02-Nov-96

Signature of Chemist

SAMPLE.WBI Rev 1

290

11/02196 142146



!iu-Lwww-wREV.,

WORKBOOK PAGE SAM44

h !) ,,[ /, SMF Date 02-Nov-96

Signature of Chemist. SLF

SAM PLE.WB1 Rev. 1. 508101ML

X31

11/02/96 142216



ksr,.wMilP.202,REv.’

(l,2,0r5) (Ms)~

WORKBOOK PAGE SAM12

AT: LA-508-101 (E-1 ) LIQUIDS SAMPLE REPLICATE

L 16~ 16

21 2
(GC) ~ 7 ~ 16

( )! 30 ‘ 30
(B;:)! 0.3 0,3

( )I 0.500 0.500
(:) 101 101

(DDF) 50 50
,Ccc, n -,4 ““ “ 9.”.

=

~:=P
,,“, b,... , , n“ , “,.

:, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE

s (Sample Count Rate) = (TC / CT) BKG

LPHA TOTAL pCi/L = Rs “ 1000mL/L ‘ OF ‘ DDF / ( EFF “ SS ‘ 2220000dpm/pCi )

LPHA TOTAL pC1/mL = ALPHA TOTAL pCI/L / 1000mUL

elative Counting Error = [ l(The Square Root of TC + BKG” CT) / (TC BKG’ CT) I ]‘ 1.96’100

etection Levels and Less Than Values are determined from Procedure LA508-002.

h h A \ h SMF Oate: 02-Nov-96

Signature of Chemist
~n’,,

— 4W SLF

SAMPLE.WB1 Rev 1

Date: IT/~ (T6
508101ML

11508?Ol\0Ull?4423 WB1

292

1 1/02/96 142235



WORKBOOK PAGE DUP13

161 16

21 2
+551 296060

m-l

==!
..-

0.500
‘101

,,,pu,,h

Replicate Concentration in pCilL

veraga Concentration in pCi/L -:-

2 Rs (Sample Count Rate) = (TC / CT) BKG

3
TOTAL BETA pCi/L = Rs ‘ 1000mUL’ DF “ DDF / ( EFF ‘ SS ‘ 2220000dpm/pCi )

S96VOOO051 TOTAL BETA pC1/mL = TOTAL BETA pCI/L / 1000mUL

Relative Counting Error = [ l(The Square Root of TC + BKG’ CT) / (TC BKG” CT) I ]” 196”100

WB27606 Detection Levels and Less Than Values are determmed from Procedure LA508-002.

m--- .. . . . . ------- I
“., .--” -

-.. I

[ AP-105

SMF Date 02-Nov-96

SLF

SAMPLE.WB1 Rev. 1. 508101ML \

1 \508101\0un14423 WB1

290

11/02/96 142936



F
% -s[.)-wM-I iI -2o2, REV. f

WORKBOOK PAGE DUP14

P, 4 SMF Date 02-Nov-96
(. -—.

kl JAU SLF Date // JLI /%
SAMPLE.WB1 Rev. 1. 5081OIML ~

ii

I \508401\0Ul114423 W81

294

11102/96 14,3013



M=$HG.SE,..hqM-I-N~-202, REv. f

WORKBOOK PAGE SAM15

Signature of Chemist Date,

SAMPLE.WB1 Rev. 1. 5081O1ML

29s

11/02/96 143054



W-S,,-VIM-T)F’-202, REV.I

WORKBOOK PAGE SAM16

h SMF Date: 02-Nov-96

Signature of Chemist SLF

SAMPLE.WB1 Rev 1. 5081O1ML

Date /l\LI/~L

[
1

l\508101\0UT114423 WB1

296

11/02196 143?20



F
& SD.WM-DP-202, REV. f

WORKBOOK PAGE DUP17

1/1 I fiMF DatC+ 02-Nov-96

SAMPLE WB1 Rev 1 5081O1ML

I \508101\0Ul114423 WBI

29’7

11/02/96 143159



#i% -SD-WM-DP21!12, REV. 1
WORKBOOK PAGE DUP18

n WB2780

=Rs (Sample Count Rate) = (TC / CT) BKG

ALPHA TOTAL uCi/L = RS” 1000m UL’ DF’ DDF / f EFF’ SS’ 2220000dmlm 1

Relative Counting Error = [ l(The Square Root of TC + BKG ‘ CT) / (TC - BKG “ CT) I ] ‘ 196 ‘ 100

Detection Levels and Less Than Values are deterrmned from Procedure LA-508-002,

,,. m

= b===-=~ ~c 5.05E-03 DETECTION
LEVEL

cut Lc

—

—

Ill A SMF Date 02-Nov-96

SLF

SAMPLE.WB1 Rev. 1.

~ /~~

5061O1ML

I \508101\0Ul114423 WB1

298

11 )02/96 143226



(hi’GF
-sD-WM-DP-202, REV. 1

WORKBOOK PAGE, SAM19

SMF Date 02-Nov-96

SLF

SAMPLE.WBI Rev. 1. 5061O1ML

299

11/02/96 143351



WORKBOOK PAGE SAM20

Date: 02-Nov-96

I
SAMPLE.WB1 Rev 1

l,\508i01\OUT! 14423 WB1

300

11 /02/96 143403



WORKBOOK PAGE DUP21

J#iteF
-SD-WM-[IFI-20Z, REV. j

TB : LA-508-I 01 (E-1 ) LIQUIDS.,

.=!-Lc, Rmax, or RS,(SAMPLE RATE) as APPRO~RIATE

u Avers e concentration in pCi/L

Rs [SamDle Count Rate) = (TC / CT) BKG

F
+1ToiAL BETA pct/L . RS’ 1000rnL/L’ [)F “ DDF / ( EFF” SS “ 2220000dpm/pCt )

;4 TOTAL BETA pCi/mL = TOTAL BETA pCI/L / 10OOmL/L

Relattve Counting Error = [ ](The Square Root of TC + BKG” CT) / (TC - BKG’ CT) I ]” 1,96

-Detection Levels and Less Than Value?, are determined from Procedure LA-508.00?

. 100

VAR

SLF TOTAL BETA in pCi/mL (Average) – = 1.1OE+02 DETECTION
LEVEL

3.71 E-02
RELATIVE COUNTING ERROR 0.4% pCilmL

Signature of Chemist

SAMPLE.WBI Rev 1 5061O1ML

l,\508101\OUT! 44423 WB1

301

11/02/96 143411



MzW/vMEP-2D2!, REV.,

WORKBOOK PAGE DuP22

nalyst : )J\ ,,
I ,=

Sjgnature of Chemist. . .

SAMPLE.WB1 Rev. 1. 508101ML
!

1\508101\0Um14423 WB1

3fj2

17102/96 !435 39



-w.ibvim=,REV.1

;/’:— sfvw

J&y
‘+

Date 02-Nov-96

Signature of Chemist SLF Date j~ JY /’? ~

SAMPLE WB1 Rev 1 5081O1ML ‘

1\50810?\OUm14423 WBf

30:3
11 /02/96 143549



W-teF .SD-w~-DF’-202, REV. 1

WORKBOOK PAGE, SAM24

— ,,
~ ‘ A SMF Date 02-Nov.96

Signature of Chemist ,$$$ ‘ -w ~/SLF 1
SAMPLE.WB1 Rev. 1. 508101ML

Date II) $ L

d

I \50810i\OUn14423 WBl

3(]A4

11102196 143621



w SD.WM-DF-2C2, REV. 1

WORKBOOK PAGE DUP25

SAMPLE WB1 Rev. 1. 5081OIML \

1\508104\0Ul114423 Will

305

11/02/96 143627



d4f’6-F
SC)-WM-DIJ-202, REV. I

WORKBOOK PAGE DUP26

SAMPLE.WBI Rev 1. 508101ML

I \508101\oum14423 ml

306

11/02/96 143826



ML-sF
D4wwP-202, REV. 1

WORKBOOK PAGE SPK27

/4 A ~VAR Data 02-Nov-96

SPIKE.WBI Rev. 1.0 5081OIML

l:\508101\OUn14423 .WBl

aw’

11/02/96 143B35



W(2RKBOOK PAGE: SPK28
-WIM-DP-202, f<EV. 1

SPIKED SAMPLE

w SD

AT: LA-508-101 (E-1 ) LA-508-I 13 (A-2)

(Spiked V~al)

(Spiked Vial)—

=!{Mel

SPIKE REPLICATE

16 16
r5 2 2

- %=~1

!,..”1
(TC) 45394 42775—

S (CT) 30 30

(BKG) 0.3 0.3

(ss) 1.000 1.000

(DF) 1 1
,rl”lm 50 50

0.100 0.100

1 1

123B43 123B43
3.5865E-02 3 sf165F-112

!=- , “IL” , s“,. r.-l” ! “m ‘“”r’lL------

=lE
(Svol)
(SDF)

(Spk BN)

LSVal)-. .- .. .-., . . ---- .- ------- --
INSTRUMENT EFFICIENCY FACTOR — (EFF) I 0.2104 0.2104—

o SAMPLE + SPIKE pCi/mL (s+s)l 1.62E-01 1.53E-01

AVERAGE or MAXIMUM pCi/mLin SAMP~E II< 2.4979E-05
&clnlcn9

Rs (Sample Count Rate) = (TC / CT) - f3KG

SAMPLE + SPIKE pCi/mL = Rs ‘ DF ‘ DDF: / ( EFF “ SS ‘ 2220000dpm/pCi)

QC ACTUAL= SVal

QC FOUND = (((S+S pCi/mL - SAMPLE pCi/mL)’ (( SDF/SVol)/(DF’DDF/SS))))

PERCENT SPIKE RECOVERY = (QC FOUND / QC ACTUAL )“100

NOTE: Original Sampla result was a LESS THAN value. Zero (0) was subtracted

spiked value for QC found calculation.

QC ACTUAL . 3.59E-02
_ QC FOUND . 3.15E-02

#VG. PERCENT SPIKE RECOVERY . 87.7%

from the

L AP-105 !

-~:..: ~ ‘AR --J---- Date 02-Nov-96

Signature of Chemist Date:

SPIKE.WB1 Rev.1 O 5081O1ML

l:\508101\OUm14423 .WBl

2$)8

11/02/96 143841



TB : LA-508-101 (E-1) LA-508-I 13 (A-2) SPIKED SAMPLE SPIKE REPLICATE

DETECTOR NUMBER

SPIKE-DUPLICATE OISH SIZE

COUNT TIME

BACKGROUND .. ..~...

d d

INTS

E in MINUTES

I in cnm ==%il 40:5,,45-,,,

HE?d

QC ACTUAL . 1.52E-01
QC FOUND . 1.4SE-01

01:00PM AVG. PERCENT SPIKE RECOVERY . 97.4%

Date: 02-Nov-96

SLF Date: /)/q ~~f

SPIKE.WBI Rev.1.O 5081O1ML
I

I \508101\oun14423 .wBl



Mk.SD-WM-DIJ 202, REV. f

meted from the

Date: 02-Nov-96

SPIKE.WBI Rev. 1.0 508101ML

l:\5081Ol\OUnl 4423.WBI
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worklistrad Version 1.0 05/09196
@ SD-WM-DF’-2O2, REV. I

Page: 1
11120/96 14:52

LABCORE Completed RadChem Report for Worklist#: 14453

Units shown for QC (BLKIBKG) may not rej7ect the actual unitr.

:111



6 D(JP s96vOOO050 O B OG

6 DUP s96vOOO050 O B LIG

5 SAMPLE s96vOOO051 O B aG

worklistrad Version 1.005109196 WSD-WM-DP-2112,REV.*
11120/96 14:52

Page: 2

LABCORE Completed RadChem Report for Worklist#: 14453

SeqType SLU21P1*X A Test MaSrIS Actual Found 2sL orYield Umt
4 DUP s96vOOO050 O B OGEA-03 CE14402 LlQUID <7.20e. l <7.27e-l RPD

4 OUP s96vOOO050 O B aGEA-03 CE14402E L lQUID 1 nl a % Ct Error

4 OUP S96VOOO050 O B @GEA.Q3 W15402 L1GU1O <2.36 e-2 <2.82e.2 RPU

4 OUP s96vOOO050 O B aGEA-03 EU15402E L lQUID 1 n{a X Ct Error

4 OUP $%VOOO050 O B klGEA-0> EUi5502 LIWIO .2.02 e-l <2.04 e-l RPD

EA-03 EU15502E LIQUID 1 n/a X Ct Error

4 OUP W6VOOO050 O B BOEA-03 RA22602 L1w1O .1 .43eo .1 .43e0 RPO
EA-03 RA22602E LlWID 1 n/a X Ct Error

5 SAHPLE W6VOOO051 O 6 LIGEA-03 C060-02 LIQUID WA c 7.572 e-03 757.2e-005 Uci Am

5 SAMPLE s96vOOO051 O 8 OGEA-03 C060-02E LlQUID NIA nl a O.oe+ooo % Ct. Error

5 SAMPLE s96YOOO051 O 8 Z!CEA-03 J4E94-02 L1OUIO WA < 1.dfOe-02 141.Oe.004 Uci /w
EA-03 NB94-02E LIQUID N/A nl a O.oe+ooo X Ct. Error

5 SAMPLE s96YoOO051 O B QGEA.03 RUI0602 L1OU[D N/A ~ 1. 126e+O0 112.6e.002 Ucim

5 SAMPLE s96vOOO051 O B aGEA-03 RuI0602E LIQUID N/A Ma O. Oe+OOO X Ct. Error

5 SAMPLE S96VO~051 O 4 &!GEA-U3 iX13403 LICUtO WA ~ 5.593e.02 559.3 e-0L14 uCi hn!-

5 SAMPLE s96vOOO051 O B CIGEA-03 CS13402E LIQUIO NIA nla O. Oe+OOO % Ct. Error

5 SAAIPLE s96WOO051 O B iIGEA-03 CS13702 LIWIO ~ 1. 145eto2 O. Oe+OOO uci m

5 SAMPLE s96vOOO051 O B aGEA-03 CS13702E L lQUID N/A 0.320 0. Oe+OOO % Ct. Error

5 SAHPLE 696voQoo51 O B ~GEA-03 cE14402 LWJtP ,~s 7.305W01 730.5.-003 uci AA

5 SAMPLE s96vOOO051 O B aGEA-03 CE14402E L lQUID _.JfA__ ./a O. Oe+OOO % Ct. Error

5 SAMPLE s%v040051 0 B aGEA,03 EU15402 L1OUIO ~$ 2.411e-02 241.le-004 ucim

5 SAMPLE s96vOOO051 O B QGEA-03 EU15402E LIQU1O ~, nl a o. Oe+ooo % Ct. Error

5 SANPLE S%VOOO031 C! 3 63GEA.03 W1550Z LXMJID ~,f 2.050e.01 205. Oe.003 uCi /mL

5 SAJ4PLE s96vOOO051 O B 61GEA-03 EU15502E LIQulD N/A w a O.oe+ooo % Ct. Error

5 SAMPLE s96VOOO051 O B SGEA-03 kA22602 L1GU1O N/A . 1 .449e+oo 144.9$-002 uci f ti

5 sAMPLE s96vOOO051 O B aGEA-03 RA22602E L IQU1O N/A nl. O. Oe+OOO ?4 Ct. Error

6 SA#PLE S96VdOO05.2 O S iIGEA-03 f%60-OZ LIWIO N/A ,s 6.711 e-03 671.le-005 uCi /u6.

6 SAMPLE s96vOOO052 O B aGEA-03 C060- 02E L 1QU1O N/A W a 0.0,+000 % Ct. Error

6 SAMPLE s%vOOO052 O 8 EIGEA-03 61894-02 LIQUIO ~< 1.371e-02 137.le-004 uci /d

6 SAMPLE s96vOOO052 O B aGEA-03 NB94-02E LIQUIO WA nl a o. Oe+ooo ii Ct. Error

6 SM5PLE W6VOOO05Z O 6 0CEA-03 RUI0602 L] WIO N/A < 1.l12e+oo 111.2 e-002 Uci /ti

6 SAMPLE s96vOOO052 O B 3GEA-03 RuI0602E L1WI CI __L@___ nl a o. Oe+ooo % Ct. Error

6 SANPLE S96VOOO052 O B QGEA-03 CS13402 LIOU1O N/A f 5.546 e-02 554.6e-OOL uCi/mL

6 SAMPLE s96vOOO052 O B aGEA-03 CS13402E LIQUID __!!LA_. nla O. Oe+OOO % Ct. Error

6 SAMPLE S96VOOO052 O B SIGEA-03 CS13702 L1OU1O WA 1 .120e+02 o. 0!3+000 uCi /mL

6 SAMPLE s96vOOO052 O B 6)GEA-03 CS13702E L1W] O NIA 0.320 0. Oe+ooo % Ct. Error

6 SAhPLE s%vOOO052 O B afi6A-03 CE14L02 LIQUIO NfA < 7.225 e-01 722. 5e-003 uCi Ini-

6 SANPLE s96vOOO052 O B aGEA-03 CE14402E L lQUID __!!fA_. nl a O. Oe+OOO % Ct. Error

6 SAMPLE s%vOOO032 O B iIGEA-03 EU15402 LIQLJ1o ~.< 2.631 s-02 263. te-004 vCi JML
6 SAMPLE s96vOOO052 O B aGEA-03 EUI 5402E LlQUIO NIA nl a O. Oe+OOO X Ct. Error

6 SAIS?LE s%voOO052 O B aGEAFO$ EU15502 L!GU1O N/A c 2.044e-ol 204.4 e-003 uci {ti

6 SAMPLE s96vOOO052 O B aGEA-03 EU15502E LIQUID N/A n[a O. Oe+OOO % Ct. Error

6 SAMPLE s%voOO052 O B aCEA-03 RA22602 LIW [o _JL(t__c 1.432etO0 143.2 e-002 Uc{ ml-

6 SAMPLE s96vOOO052 O B aGEA-03 RA22602E L lQUID ~. n{ a 0. 0,+000 % Ct. Err.,

7 SAMPLE s%VOOO060 II B &lGEA.03 C060~02 LIGUtO N/A < 6.711 e-03 671.1 e-005 UC{ Iti

7 SAMPLE s96vOOO060 O B aGEA-03 CC60-02E LIQUIO ~. W a O.oe+ooo X Ct. Error

7 sAMPLE s96vOOO060 O B aGEA-03 NB94-02 LIWfD _.._k&_.~ 5.693 e-03 569.3.-005 uCi /h

7 SAMPLE s96vOOO060 O B C!GEA-03 NB94-02E LIQulo N/A . nl a O. Oe+OOO % Ct. Error

7 SAMPLE s96vOOO060 O B aGCA-03 w10602 LIWID __K&,_x 1.058e-ol 105.8e-003 uci mA

Units shown for QC (BLKIBKG) may not reflecl the actual units. —
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worklistrad Version 1,0 05109[96
~M=-sD-wM3P-2Q_,Rw.1.

Page: 3
1112019614:52

LABCORE Completed RadChem Report for Worklist#: 14453

Comments Section:
Comments for sample# S96VOOO050 and test @GEA-03 .

DL=O = > n/a.

Comments for sample#S96VOOO051 and test @GEA-03 .
DL=O => n/a.

Comments for sample# S96VOOO052 and test @GEA-03 .
DL=O = > n/a.

Final page for worklist# 14453

Analyst S]gnature Date Analyst Signature Date

+

Units shownforQC (BLKIBKG) may not reflect rhe actual units.

ala



10[30[96 08:17 & SD-vVtvI-n~-202, REV. 1 Page: I
A-.0004-I

LABCORE Data Entry Template for Worklist# 14453

Analyst: 5. L hstrument: GEAOO ,5!. Book# ~ ~j~~

Method: LA-548-121 Rev/Mod &-o

Worklist Comment: AP- 105 GEA RCJ

s Type Sample# R A Test Matrix Group# Project

1 STD @GEA -03 LIQUID

2 BLNK- PREP @GEA -03 LIQUID

3 SAMPLE S96VOOO050 O B @GEA-03 LIQUID

Analytes Requested: CE14402 , CE:4402E,
CS13402E, CS13’702 ,
EU15502E, NB94 -02 ,
RU106O2E

4 DUP S96VOOO050 O B @GEA-03 LIQUID

5 SAMPLE S96VOOO051 O B @GEA-03 LIQUID

Analytes Requested: CE14402 , CE14402E,
CS13402E, CS13’702 ,
EU15502E, NB94 -02 ,
RU106O2E

6 SAMPLE s96vOOO052 O B @GBA-03 LIQUID

Analytes Requested: CE14402 , CE14402E,
CS13402E, CS13’702 ,
EU15502E, NB94 -02 ,
RU106O2E

96000853 AP-105
C060-02 , C060-02E,
CS13702E, EU15402 ,
NB94-02E, RA22602 ,

96000855 AP-105
C060-02 , C060-02E,
CS13702E, EU15402 ,
NB94-02E, RA22602 ,

96000855 AP-105
C060-02 , C060-02E,
CS13702E, EU15402 ,
NB94-02E, RA22602 ,

7 SAMPLE S96VOOO060 O B @GEA-03 LIQU:D

Analytes Requested: CE14402 , CE14402E,
CS13402E, CS13’702 ,
EU15502E, NB!14-02 ,
RU106O2E

Final page for worklist # 14453

96000855 AP-105
C060-02 , C060-02E,
CS13702E, EU15402 ,
NB94-02E, RA22602 ,

f. 22’ //+7 -94 (.
Analyst Signature Date

Dutu Entiy Comments:

(CS13402 ,

EU15402E, EU15502 ,
RA22602E, RU106O2 ,

CS13402 ,
EU15402E, EU15502 ,
EA22602E, RU106O2 ,

CS13402 ,
EU15402E, EU15502 ,
RA22602E, RU106O2 ,

CS13402 ,
EU15402E, EU15502 ,
RA22602E, RU106O2 ,

_.,. .,
>. ;.‘““. >/,’(’” - , I-2!(! %(

Arialyst Signature Date

S = Worklist Slot Number, R = Replicate Nundwr, A = Aliq[mt Code.

:314



~IJ17J.fJJ4;-f33 -bfh/t-i3&202, REV. 1

*************** *************** *************** *************** *************** *****

* 222–S Laboratory Counting Room 19-NOV-1996 14:31:58.14 *
*.*************** **************** ********************** ***************** ********

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<
Worklist #: 14453
Sample ID: WL14453
Sample Size: 1.0000OE-03 L
Dilution Factor: 1.0000OE+OO

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<<
Detector ID: GEA2 Verified by:
File Number: dka300: [spec.GEA2]2g2942 .cnf
Geometry: 42
Count Time:

///a 9L
O 00:50:00.00 sec /

Real Time: O 00:50:05.32 sec
Dead Time: 0.2%

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 19-NOV-1996 13:41:12.62
Decayed to: 19-NOV-1996 13:41:12.62
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: LMHS
Background Subtract: DKA300:[SPEC .GEA2]2GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 21-MAR-1994 09:31:55.15
Date of last efficiency calibration: 21-MAR-1994 09:43:42.61
*************** *************** *************** *************** *************** *****

Post-NID Peak Search Report

It

o

3

:
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Energy

122.89

244.85
247.91
344.06
444.20
591.89
661.70*
692.63
723.39
756.88
779.36
845.78
873.15
964.47
996.34

1004.78
1085.53
1111.93
1173.35

0 1274.56

Area FWHM Channel Left Pw %Err Fit Nuclides

12185

275
1404
735
137
563

5348
146

1802
413
197
128
955
225
708

1338
133
149

4004
1963

1.19 246.21

1.39 490.00
1.16 496.11
1.37 688.32
1.55 888.54
1.67 1183.83
1.48 1323.42
1.46 1385.27
1.58 1446.77
1.68 1513.74
1.72 1558.70
1.45 1691.54
1.64 1746.29
1.56 1928.93
1.77 1992.67
1.79 2009.56
1.15 2171.08
1.94 2223.90
1.84 2346.76
2.04 2549.24

240

486
486
681
882

1178
1315
1382
1441
1510
1553
1687
1738
1924
1986
2002
2166
2217
2338
2541

12 2.3 EU-152
co-57
EU-15~

16 40.0 2.21E+O0 EU-152
16 8.6 EU-154
13 17.8 EU-152
11 75.8
12 18.0
16 3.5
9 47.0

13 6.7
10 18.4
12 41.8
10 53.9
15 12.4
12 36.1
13 13.7
16 9.3
12 51.4
14 54.1
17 3.6
17 5.3

4
2

CS-137
co-57
EU-154

EU-152

EU-154
EU-152
EU-154
EU-154
EU-152
EU-152
CO-60
EU-154

Activity
uCi/L

17.7
5.86
12.4
2.00
11.3
1.91

7.42
111.
11.5

2.07

11.8
2.54
11.6
12.7
2.45
2.05
7.87
12.0
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Post-NID Peak Search Report (continue &
‘g-sI>-\Mhfl-DP-202, REV 1

Sample ID : WL14453
Page : 2

Acquisition date : 19-Nov-1996 13:41:12

It Energy Area !NH14 Channel Left Pw %Err Fit Nuclides Activity
uCi/L

O 1332.68 3569 1.95 2665.52 2656 21 3.6
0 1397.37

CO-60 7.77
27 2.16 2794.95 2787 14 75.2

0 1408.14* 184 2.39 2816.49 2807 21 17.4 EU-152
O 1596.61

2.01
101 2.07 3193.62 3185 15 21.7

316



Summary of Nuclide Activity ~&)-wiJ-,)P-2”2, tiEV.i Page :
Sample ID : WL14453 Acquisition date : 19-Nov-1996 13:41:1;

Total number of lines in spectrum 24
Number of unidentified lines 4
Number of lines tentatively identified by NID 20 83.33%

Nuclide Type :

Nuclide Hlife Decay
~- ‘27+.wP-&Q&&
CO-60 5.27Y 1.000
CS-137 30.00Y 1.000
EU-152 13.54Y 1.000
EU-154 8.59Y 1.000

Total Activity :

Wtd Mean
Uncorrected

uCi/L —

7.421E+O0
2.015E+O0
1.179E+01
---------

1.399E+02

Wtd Mean
Decay Corr Decay Corr 2-Sigma

uCi/L 2-Sigma Error %Error Flags.—
T~4k524wW 2 %%Su@--
7.816E+O0 0.200E+O0 2:56
7.421E+O0 0.258E+O0 3.48
2.015E+O0 0.211E+O0 10.49
1.179E+01 0.038E+01 3.25
---------

1.399E+02

Grand Total Activity : 1.399E+02 1.399E+02

Flags: “K” = Keyline not found “M’t = Manually accepted
“E” = Manually edited “A” = Nuclide specific abn. limit

317



Minimum Detectable Activity Report $ttIh-wM-DP-202 REv.~ Page :
Sample ID : WL14453 Acquisition da’te : 19-Nov-1996 13:41:1;

Nuclide

BE-7
NA-22
NA-24
K-40
CR-51
MN-54
CO-56
CO-58
FE-59
SE-75
SR-85
Y-88
NB-94
ZRNB-95
RU-103
RURH-106
AG-108m
CD-109
AG-11OM
SN-113
TE-123m
SE-124
SB-125
TE-125m
1-131
CS-134
BA-140
LA-140
CEPR-144
EU-155
HG-203
TL-208
BI-212
PB-212
BI--214
PB-214
RA-224
RA-226
AC-228
TH-228
TH-229
PA-233
UTH-233
PA-234M
TH-234
u-235
NP-237
NP-239
PU--239
AM-241
AN-243

Bckgnd
Sum

632.
2060.

1;;:
664.
286.
422.
319.
264.
707.
514.

103::
2103.
501.
350.

2113.
1284.
449.
564.
797.
347.
502.

1176.
570.
359.
420.
103.
825.

1285.
717.
713.
370.
833.
411.
590.
872.
835.
397.

1182.
1259.
645.

1248.
433.
737.
822.

1283.
1251.
800.
863.
892.

Energy

( keV )

477.59
1274.53
1368.55
1460.75
320.08
834.83
846.76
810.78

1099.25
264.66
514.01

1836.06
871.09
724.18
497.08
621.93
722.94
88.03

657.76
391.69
159.00
602.73
427.89
109.27
364.48
604.70
537.31

1596.21
133.51
105.31
279.20
277.36
727.18
238.63
609.31
351.92
240.99
186.10
911.21
84.37
88.47

312.17
245.34

1001.03
63.29

185.71
86.48

106.12
129.30
59.54
74.67

MDA
(uCi/L)

1.3935E–01
1.1742E-01
2.4701E-01
1.2148E-01
1.0564E-01
3.2268E–02
2.2344E-01
6.2299E-01
1.0698E-01
1.9714E+O0
3.0005E-01
2.7515E+O0
1.2258E-01
1.3067E-01
6.3165E-02
9.7019E-02
2.8924E-01
2.5423E+01
9.8456E-02
9.9191E-02
3.9001E-01
1.2545E-01
9.5972E-01
3.5689E-01
9.1034E-O2
1.1665E+O0
1.7234E+O0
1.6466E-01
2.3242E-01
3.9470E-01
1.8698E+O0
1.6853E+O0
5.4053E-01
8.1059E+OO
3.9495E-01
1.971OE-O1
8.3789E+01
2.7793E-01
3.7293E+O0
1.0167E-01
8.2536E-01
3.3420E-01
8.2566E+02
6.4212E-01
1.9132E-01
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*************** *************** *4wE**wxwMP?#12Ji&L’k************
* 222-S Laboratory Counting Room 19-NOV-1996 15:46:41.33 *
******************* ******************* ********************* ******************* **

>>>>>>>>>> SAMPLE INFORMATION <<c:<<<<<<<
Worklist #: 14453
Sample ID: WK14453-BLK
Sample Size: 2.50000E-04 L
Dilution Factor: 1.0000OE+OO ,,-

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<<
,’—

Detector ID: GEA2 Verified by:
File Number: dka300: [spec.GEA2]2g2943 .cnf
Geometry: 42
Count Time:

1[/40196
O 00:50:00.00 sec

Real Time: O 00:50:00.49 sec
Dead Time: 0.0%

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 19-NOV-1996 14:56:02.49
Decayed to: 19-NOV-1996 14:56:02.49
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: LMHS
Background Subtract: DKA300:[SPEC .GEA2:12GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 21-NAR-1994 09:31:55.15
Date of last efficiency calibration: 21-MAR-1994 09:43:42.61

******************** ***************** ***************** ***************** *********

Post-NID Peak Search

It Energy Area

o 526.53 21

Report

FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/L

1.37 1053.14 1049 9 69.5
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bk$-sD-wM-DP-202, REV. ~Summary of Nuclide Activity 7
Sample ID

Page : 2
: WK14453-BLK Acquisition date : 19-NOV-1996 14:56:02

Total number of lines in spectrum
Ntimber of unidentified lines

1

Number of lines tentatively identified by NID : 0.00%
**** There are no nuclides meeting summary Cri&?rla ****

Flags: “K” = Keyline not found “M” = Manually accepted
“E” = Manually edited “A” = Nuclide specific abn. limit

320



Minimum Detectable Activity Report ~kOWM-nP-202, REV.I Page :
Sample ID : WK14453-BLK 19-Nov-1996 14:56:0;Acquisition date :

Nuclide

BE-7
NA-22
NA-24
K-40
CR-51
MN-54
cO-56
CO-57
cO-58
FE-59
cO-60
SE-75
sR-85
Y-88
NB-94
ZRNB-95
RU-103
RURH-106
AG-108m
CD-109
AG- 11OM
SN-113
TE-123m
SB-124
SB-125
TE-125m
1-131
CS-134
CS-137
BA-140
LA-140
CEPR-144
EU-152
EU-154
EU-155
HG-203
TL-208
BI-212
PB-212
BI-214
PB-214
RA-224
RA-226
AC-228
TH-228
TH-229
PA-233
UTH-233
PA-234M
TH-234
u-235

Bckgnd
Sum

31.
9.
6.

113.
54.
21.
20.
68.
19.
9.
8.

64.
41.
2.

14.
13.
32.
26.
16.
67.
19.
50.

;;:
41.
58.
55.
23.

127.
37.

8;:
9.
9.

57.
56.
51.
18.
74.
55.
65.
62.
79.
38.
63.
72.
59.
71.
9.

63.
83.

Energy
(keV )

477.59
1274.53
1368.55
1460.75
320.08
834.83
846.76
122.06
810.78

1099.25
1332.50
264.66
514.01

1836.06
871.09
724.18
497.08
621.93
722.94
88.03

657.76
391.69
159.00
602.73
427.89
109.27
364.48
604.70
661.66
537.31

1596.21
133.51

1408.01
1274.5’1
105.3.1
279.20
277.36
727.18
238.63
609.31
351.92
240.99
186.10
911.21
84.3”1
88.47

312.17
245.34

1001.03
63.29

185.71

321

MDA
(uCi/L)

9.O11OE-O1
1.1912E-01
1.0694E-01
4.3397E+O0
8.8989E-01
1.2212E-01
1.2146E-01
7.3806E-02
1.1396E-01
1.8079E-01
1.1447E-01
1.4651E-01
1.1861E-01
7.4519E-02
1.0318E-01
1.9728E-01
1.0765E-01
2.1661E+O0
1.0364E-01
2.5119E+O0
1.0028E-01
1.5526E-01
8.8070E-02
1.0476E-01
3.3197E-01
2.2513E+01
1.2234E-01
1.0055E-01
2.9112E-01
4.6416E-01
1.1546E-01
1.2190E+O0
5.9212E-01
3.4533E-01
3.0191E-01
1.0135E-01
1.2511E+O0
1.5286E+O0
1.9682E-01
3.4027E-01
5.2440E-01
1.9939E+O0
2.0802E+O0
6.7085E-01
7.4861E+O0
3.7743E-01
2.3916E-01
8.0195E+01
1.6453E-01
4.3542E+O0
1.2921E-01



H/~t-*-sr]-wl/~-’~lJ-202, REV <
Minimum Detectable Activity Report (continued)
Sample ID

Page :
: WK14453-BLK Acquisition date : 19-Nov-1996 14:56:0$

Bckgnd Energy MDA
Nuclide Sum (keV ) (uCi/L)

NP-237 64. 86.48 7.3763E-01
NP-239 60. 106.12 2.9374E-01
PU-239 83. 129.30 1,0611E+03
AM-241 61. 59.54 6.8556E-01
AM-243 79. 74.67 2.2711E-01
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w-sQIw-u*-2wKY*i**********************************************************
* 222-S Laboratory Counting Room 19-NOV-1996 16:49:28.78 *
*******.*********i* *******i******** **************** ************************* ****

>>>>>>>>>> SANPLE INFORMATION <<~:<<<<<<<
Worklist #: 14453
Sample ID: S96V50-SAN
Sample Size: 2.50000E-04 L
Dilution Factor: 1.0000OE+OO

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<<
Detector ID: GEA2 Verified by:
File Number: dka300: [spec.GEA2]2g2944 .cnf
Geometry: 42
Count Time:

///a
O 00:50:00.00 sec

Real Time: O 00:50:53.75 sec (

Dead Time: 1.8%

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 19-NOV-1996 15:57:55.60
Decayed to: 19-NOV-1996 15:57:55.60
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: LMHS
Background Subtract: DKA300:[SPEC .GEA2:12GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 21-MAR-1994 09:31:55.15
Date of last efficiency calibration: 21-NAR-1994 09:43:42.61

*************** *************** *************** **************** *************** ****

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/L

o 661.66* 398314 1.53 1323.35 1315 17 0.3 CS-137 2.211E+03



Summary of Nuclide Activity
Sample ID : S96V50-SAM

mz.s[3-\/\/M.:l)k’-2o2 REV. f
Page :

Acquisition date : 19–Nov-1996 15:57:5:

Total nuder of lines in spectrum
Number of unidentified lines :
Number of lines tentatively identified by NID 1 100.00%

Nuclide Type :
Wtd Mean Wtd Mean

Uncorrected Decay Corr Decay Corr
Nuclide Hlife Decay uCi/L
CS-137

uCi/L 2-Sigma Error
30.00Y 1.000 2.211E+03 :2.211E+03 0.007E+03

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

Total Activity : 2.211E+03 2.211E+03

Grand Total Activity : 2.211E+03 2.211E+03

2-Sigma

%Error Flags
0.33

Flags: “K” = Keyline not found “M” = Manually accepted
“E” = Manually edited “A” = Nuclide specific abn. limit



Minimum Detectable Activity Report lXl&X,.wM.,X202, REV., Page : 3
Sample ID : S96V50-SAM Acquisition date : 19-NOV-1996 15:57:55

Nuclide

BE-7
NA-22
NA-24
K-40
CR-5 1
MN-54
CO-56
co-57
CO-58
FE-59
CO-60
SE-75
SR-85
Y-88
NB-94
ZRNB-95
RU-103
RURH-106
AG-108m
CD-109
AG- 11OM
SN-113
TE-123m
SB-124
SB-125
TE-125m
1-131
CS-134
BA-140
LA-140
CEPR-144
EU-152
EU-154
EU-155
HG-203
TL-208
BI-212
PB-212
BI-214
PB-214
RA-224
RA-226
AC-228
TH-228
TH-229
PA-233
UTH-233
PA-234M
TH-234
u-235
NP-237

Bclqnd
Sum

2731.
17.
9.

108.
0501.
107.
123.

1387.
120.
48.
9.

11574.
6373.

92:
173.

7874.
2725.

171.
9931.
9708.

11213.
11810.

2844.
12912.
10593.
10506.
2763.
4723.

9.
11597.

14.
17.

10333.
10971.
11133.

191.
13042.
2696.

10445.
12986.
14953.

102.
9936.
9958.

10416.
12662.

52.
9297.

14766.
9876.

Energy
(keV )

477.59
1274.53
1368.55
1460.75
320.08
834.83
846.76
122.06
810.78

1099.25
1332.50
264.66
514.01

1836.06
871.09
724.18
497.08
621.93
722.94
88.03

657.76
391.69
159.00
602.73
427.89
109.27
364.48
604.70
537.31

1596.21
133.51

1408.01
1274.51
105.31
279.20
277.36
727.18
238.63
609.31
351.92
240.99
186.10
911.21
84.37
88.47

312.17
245.34

1001.03
63.29

185.71
86.48

MDA
(uCi/L)

1.8307E+01
1.6179E-01
1.2293E-01
4.2334E+O0
1.2404E+01
2.7728E-01
3.0078E-01
9.5441E-01
2.8745E-01
4.2316E-01
1.2142E-01
1.9658E+O0
1.4877E+O0
1.2172E-01
2.6753E-01
7.1546E-01
1.6958E+O0
2.1996E+01
3.4149E-01
3.0604E+01
2.2796E+O0
2.3309E+O0
9.7260E-01
1.1112E+O0
5.8698E+O0
3.0514E+02
1.6901E+O0
1.1OO2E+OO
5.2343E+O0
1.4899E-01
1.4395E+01
7.4556E-01
4.7114E-01
4.0477E+O0
1.4240E+O0
1.8432E+01
4.9541E+O0
2.6066E+O0
2.3819E+O0
6.6993E+O0
2.8868E+OI
2.8533E+01
1.0963E+O0
9.3997E+01
4.4425E+O0
3.1679E+O0
1.0677E+03
3.8491E-01
5.2966E+01
1.7234E+O0
9.1583E+O0
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Minimum Detectable Activity Report (continue
]+~~wD-WM42P-202 REV ~,.

Page ~ 4
Sample ID : S96V50-SAN .?wquisition date : 19-Nov-1996 15:57:55

Bckgnd Energy MDA
Nuclide Sum (keV ) (uCi/L)

NP-239 10428. 106.12 3.8591E+O0
PU-239 11654. 129.30 1.2608E+04
AM-241 9525. 59.54 8.5356E+O0
AM-243 9719. 74.67 2.5267E+O0



l-Mi*w’Lwww&wmu*%********************************************** *
* 222-S Laboratory Counting Room 19-NOV-1996 18:10:42.95 *
*********************** **************** ********************* ****************** **

>>>>>>>>>> SAMPLE INFORMATION <<<<<~:<<<<
Worklist #: 14453
Sample ID:
Sample Size:
Dilution Factor:

>>>>>>>>>> COUNT
Detector ID:
File Number:
Geometry:
Count Time:
Real Time:
Dead Time:

S96V50-DUP
2.50000E-04 L
1.0000OE+OO

INFORMATION <<<<<<~:<<<
GEA2
dka300: [spec.GEA2 ]2g2945.cnf
A9
6-00:50:00.00 sec
O 00:50:54.35 sec
1.8%

Removed by:

JLL(dA__

Verified by:

//A?d.!4/

>>>>>>>>>> ANALYSIS INFORMATION <<<~:<<<<<<
Sample Count Time: 19-NOV-1996 17:19:11.29
Decayed to: 19-NOV-1996 17:19:11.29
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: LMHS
Background Subtract: DKA300:[SPEC .GEA2]2GBACK

>>>>>>>>>> CALIBRATION INFORMATION ,:<<<<<<<<<
Date of last energy calibration: 21-.NAR-1994 09:31:55.15

Date of last efficiency calibration: 21-NAR-1994 09:43:42.61
**************** **************** ********************** ****************** ********

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/L

o 661.67* 403282 1.54 1323.36 1315 17 0.3
0 1322.86 23 1.50 2645.86 2643 8 70.7

CS-137 2.239E+03

32’7



Summary of Nuclide Activity
Sample ID : s96v50-DUP

AW+NXJ-VVM-DP-202, REV. 1

tih~ ,~~qul~i~ion date : 19-NOV-199~a~;: ;9: 1;

Total nunber of lines in spectrum 2
Number of unidentified lines 1
Number of lines tentatively identified by NID 1 50.00%

Nuclide Type :
Wtd Mean wtd Mean

Uncorrected Decay Corr Decay Corr
Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error
CS-137 30.00Y 1.000 2.239E+03 2.239E+03 0.007E+03

--------- .-.--—---—

Total Activity : 2.239E+03 2.239E+03

Grand Total Activity : 2.239E+03 2.239E+03

2-Sigma
%Error Flags
0.32

Flags: “K” = Keyline not found “M” = Manually accepted
“E” = Manually edited “A” = Nuclide specific abn. limit

328



-&&WW).WWW.2W2,PW.1
t4inlmum Detectable Activity Report ~~~ Page :
Sample ID : s96v50–DuP Acquisition date : 19-NOV-1996 17:19:1;

Nuclide

BE-7
NA-22
NA-24
K-40
CR-51
MN-54
CO-56
co-57
CO-58
FE-59
CO-60
SE-75
SR-85
Y-88
NB-94
ZRNB-95
RU-103
RURH-106
AG-108m
CD-109
AG- 110M
SN-113
TE-123m
SB-124
SB-125
TE-125m
1-131
CS-134
BA-140
LA-140
CEPR-144
EU-152
EU-154
EU-155
HG-203
TL-208
BI-212
PB-212
BI-214
PB-214
RA-224
RA-226
AC-228
TH-228
TH-229
PA-233
UTH-233
PA-234M
TH-234
U-235
NP-237

Bckgnd
Sum

12675.
25.

9;:
10475.

122.
112.

11511.
128.
51.
13.

11913.
6614.

9::
185.

7994.
2792.
182.

10041.
9641.

11247.
11767.
2803.

12920.
10681.
10707.
2725.
4748.

3.
11831.

2;:
10450.
11095.
11244.

211.
13219.
2846.

10592.
13141.
15104.

84.
10099.
10029.
10690.
12624.

59.
9556.

14953.
10115.

Energy
(keV )

477.59
1274.53
1368.55
1460
320
834
846
122
810

1099
1332
264
514

1836
871
724

.75

.08

.83

.76

.06

.78

.25

.50

.66

.01

.06

.09

.18
497.08
621.93
722.94
88.03

657.76
391.69
159.00
602.73
427.89
109.27
364.48
604.70
537.31

1596.21
133.51

1408.01
1274.51
105.31
279.20
277.36
727.18
238.63
609.31
351.92
240.99
186.10
911.21
84.37
88.47

312.17
245.34

MDA
(uCi/L)

1.8267E+01
1.9473E-01
9.3957E-02
3.9611E+O0
1.2389E+01
2.9556E-01
2.8714E-01
9.5960E-01
2.9771E-01
4.3336E-01
1.4619E-01
1.9944E+O0
1.5156E+O0
9.0457E-02
2.6873E-01
7.3982E-01
1.7086E+O0
2.2266E+01
3.5269E-01
3.0774E+01
2.2717E+O0
2.3345E+O0
9.7080E-01
1.1032E+OO
5.8717E+O0
3.0641E+02
1.7062E+O0
1.0926E+O0
5.2483E+O0
8.5479E-02
1.4540E+01
5.1817E-01
5.6485E-01
4.0705E+O0
1.4320E+O0
1.8524E+01
5.2087E+O0
2.6243E+O0
2.4473E+O0
6.7471E+O0
2.9041E+01
2.8677E+01
9.9654E-01
9.4765E+01
4.4584E+O0
3.2093E+O0
1.0661E+03

1001.03 4.1073E-O1
63.29 5.3701E+01

185.71 1.7343E+O0
86.48 9.2684E+O0

329



]~~&.sD.wM-c)P-202, REV. f ~age ,
Minimum Detectable Activity Report (continu
Sample ID : S96V50-DUP Acquisition date : 19-NOV-1996 17:19:1;

Bckgnd Energy MDA
Nuclide Sum (keV ) (uCi/L)

NP-239 10397. 106.12 3.8535E+O0
PU-239 11960. 129.30 1.2772E+04
AM-241 9439. 59.54 8.4968E+O0
AM-243 9634. 74.67 2.5157E+O0

300



******************* ****************** **************** *********************** ****
* 222-S Laboratory Counting Room 19-NOV-1996 19:43:23.67 *
*************** *************** *************** *************** *************** *****

>>>>>>>>>> SAMPLE INFORMATION <<<<<~:<<<<),,y
Worklist #:
Sample ID:
Sample Size:
Dilution Factor:

14453
S96V51-SAN
2.50000E-04 L
1.0000OE+OO

INFORMATION <<<<<<~:<<<
GEA2
dka300: [spec.GEA2]2g2946 .cnf
A?
6-00:50:00.00 sec
O 00:50:55.61 sec
1.8%

>>>>>>>>>> COUNT
Detector ID:
File Number:
Geometry:
Count Time:
Real Time:
Dead Time:

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 19-NOV-1996 18:51:48.98
Decayed to: 19-NOV-1996 18:51:48.98
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: SLH2
Background Subtract: DKA300:[SPEC .GEA2]2GBACK

Verified by:

(r/&/’&
/ f

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<C
Date of last energy calibration: 21-MAR-1994 09:31:55.15
Date of last efficiency calibration: 21-NAR-1994 09:43:42.61

***************** **************** ********************* ********************* *****

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/L

o 661.68* 412033 1.53 1323.37 1315 17 0.3 CS-137 2.287E+03
O 1322.77 42 2.85 2645.69 2641 11 47.9
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J$%%W’W%’2A!:V”:19-NCIV-199:’%:;I :4:Summary of Nuclide Activity
Sample ID : S96V51-SAM

. . .

Total number of lines in spectrum 2
Number of unidentified lines 1
Number of lines tentatively identified by NID 1 50.00%

Nuclide Type :
Wtd Mean Wt.d Mean

Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error %Error Flags
CS-137 30.00Y 1.000 2.287E+03 2.2137E+03 0.007E+03 0.32

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

Total Activity : 2.287E+03 :2.287E+03

Grand Total Activity : 2.287E+03 2.287E+03

Flags: “K” = Keyline not found !,~,l= Manually accepted
“E” = Manually edited “A” = Nuclide specific abn. limit

U;32



Minimum Detectable Activity Report
Sample ID : SYbV51-SAM

Nuclide

BE-7
NA-22
NA-24
K-40
CR-51
MN-54
CO-56
co-57
CO-58
FE-59
CO-60
SE-75
SR-85
Y-88
NB-94
ZRNB-95
RU-103
RURH-106
AG- 108m
CD-109
AG-11OM
SN-113
TE-123m
SB-124
SB-125
TE-125m
1-131
CS-134
BA-140
LA-140
CEPR-144
EU-152
EU-154
EU-155
HG-203
TL-208
BI-212
PB-212
BI-214
PB-214
RA-224
RA-226
AC-228
TH-228
TH-229
PA-233
UTH-233
PA-234M
TH-234
U-235
NP-237

Bckgnd
Sum

12767.
18.

11::
10762.

113.
129.

11845.
140.
39.
14.

12078.
6565.

6.
103.
171.

8220.
2856.
157.

10360.
9744.

11613.
11817.
2879.

13150.
10957.
10956.
2856.
4952.

1194;:
9.

106;!:
11340.
11416.

198.
13459.
2855.

10721.
13333.
15420.

112.
10250.
10350.
10783.
13019.

71.
9696.

15255.
10190.

Energy
(keV )

477.59
1274.53
1368.55
1460.75
320.08
834.83
846.76
122.06
810.78

1099.25
1332.50
264.66
514.01

1836.06
871.09
724.18
497.08
621.93
722.94
88.03

657.76
391.69
159.00
602.73
427.89
109.27
364.48
604.70
537.31

1596.21
133.51

1408.01
1274.51
105.31
279.20
277.36
727.18
238.63
609.31
351.92
240.99
186.10
911.21
84.37
88.47

312.17
245.34

1001.03
63.29

185.71
86.48

%$~iv~+~~$’”.’ Page :
: 19-NOV-1996 18:51:4;

MDA
(uCi/L)

1.8333E+01
1.6668E-01
9.3958E-02
4.3879E+O0
1.2558E+01
2.8442E-01
3.0815E-01
9.7342E-01
3.1053E-O1
3.7849E-01
1.5143E-01
2.0082E+O0
1.51OOE+OO
1.2912E-01
2.8199E-01
7.0962E-01
1.7327E+O0
2.2519E+01
3.2729E-01
3.1259E+01
2.2838E+O0
2.3722E+O0
9.7286E-01
1.1178E+O0
5.9238E+O0
3.1034E+O2
1.7260E+O0
1.1185E+O0
5.3601E+O0
8.5479E-02
1.461OE+O1
5.9430E-01
4.8212E-01
4.0997E+O0
1.4478E+O0
1.8665E+01
5.0450E+O0
2.6480E+O0
2.4513E+O0
6.7895E+O0
2.9252E+01
2.8976E+01
1.1483E+O0
9.5474E+01
4.5291E+O0
3.2232E+O0
1.0827E+03
4.4923E-01
5.4092E+01
1.7518E+O0
9.3027E+O0

333



F
Minimum Detectable Activity Report (continu % : sD-wiVmP-202,REv.~ Page : 4
Sample ID : S96V51-SAM Acquisition date : 19-NOV-1996 18:51:48

Bckgnd Energy MDA
Nuclide Sum (keV ) (uCi/L)

NP-239 10677. 106.12 3.9050E+O0
PU-239 12062. 129.30 1.2826E+04
AM-241 9607. 59.54 8.5719E+O0
AM-243 9896. 74.67 2.5496E+O0

334



&f%tW-SD-WM-DP-202, REV. 1******************* ***************** **** ****************** ***************** ****
* 222-S Laboratory Counting Room 19-NOV-1996 20:37:3:3.66 *
******************* **************** **************** **************** *************

>>>>>>>>>> SAMPLE INFORMATION <<<<.:<<<<<
Worklist #: 14453
Sample ID: S96V52-SAM Removed by:
Sample Size: 2.50000E-04 L
Dilution Factor: 1.0000OE+OO ,X)L[CL? _

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<<
Detector ID: GEA2 Verified by:
File Number: dka300:[spec.GEA2 ]2g2947.cnf
Geometry: 42 Ilholql
Count Time: O 00:50:00.00 sec /
Real Time: O 00:50:54.37 sec
Dead Time: 1.8%

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 19-NOV-1996 19:46:02.35
Decayed to: 19-NOV-1996 19:46:02.35
Standard Deviations: 2
Analysis Library: ENVGEA
Analjst: SLH2
Background Subtract: DKA300:[SPEC .GEA2]2GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 2:1-MAR-1994 09:31:55.15
Date of last efficiency calibration: 2:1-MAR-1994 09:43:42.61

****************** ****************** ***************** ********************* ******

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/L

o 661.68* 403065 1.54 1323.38 1315 17 0.3 CS-137 2.237E+03

33!5



Summary of Nuclide Activity ‘k-ii!,E-SD-WlJ-DP-Xl, REV. I Page : 2
Sample ID : S96V52-SAM Acquisition date : 19-NOV-1996 19:46:02

Total number of lines in spectrum 1
Number of unidentified lines o
Number of lines tentatively identified by NID 1 100.00%

Nuclide Type :
Wtd Mean Wt.d Mean

Uncorrected Decay Corr Decay Corr
Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error
CS-137 30.00Y 1.000 2.237E+03 2.237E+03 0.007E+03

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

Total Activity : 2.237E+03 2.237E+03

Grand Total Activity : 2.237E+03 2.237E+03

2-Sigma

%Error Flags

0.32

Flags: “K” = Keyline not found “M” = Manually accepted
“E” = Manually edited “Ar’ = Nuclide specific abn. limit
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Minimum Detectable Activity Report
Sample ID : S96V52-SAM

Nuclide

BE-7
NA-22
NA-24
K-40
CR-5 1
MN-54
CO-56
co-57
CO-58
FE-59
CO-60
SE-75
SR-85
Y-88
NB-94
ZRNB-95
RU-103
RURH-106
AG-108m
CD-109
AG-11OM
SN-113
TE-123m
SB-124
SB-125
TE-125m
1-131
CS-134
BA-140
LA-140
CEPR-144
EU-152
EU-154
EU-155
HG-203
TL-208
BI-212
PB-212
BI-214
PB-214
RA-224
RA-226
AC-228
TH-228
TH-229
PA-233
UTH-233
PA-234M
TH-234
U-235
NP-237

Bckgnd
Sum

12628.
21.
4.

105.
10621.

115.
122.

11430.
122.
31.
11.

11728.
6426.

9$:
194.

8036.
2786.
214.

10157.
9391.

11285.
11665.
2842.

13075.
10744.
10793.
2809.
4683.

6.
11685.

2;:
10540.
11220.
11281.

188.
13204.
2795.

10615.
12972.
15069.

72.
10031.
10147.
10734.
12687.

94;::
14986.
10090.

Energy
(keV )

477.59
1274.53
1368.55
1460.75
320.08
834.83
846.76
122.06
810.78

1099.25
1332.50
264.66
514.01

1836.06
871.09
724.18
497.08
621.93
722.94
88.03

657.76
391.69
159.00
602.73
427.89
109.27
364.48
604.70
537.31

1596.21
133.51

1408.01
1274.51
105.31
279.20
277.36
727.18
238.63
609.31
351.92
240.99
186.10
911.21
84.37
88.47

312.17
245.34
1001.03

63.29
185.71
86.48

eikw?h+~. ~y#&-:02,1-Wl Page :
A : 19-NoV-1996 19:46:0;

MDA
(uCi/L)

1.8233E+01
1.8094E–01
7.9266E-02
4.1860E+O0
1.2475E+01
2.8711E-01
2.9965E-01
9.5622E-01
2.9015E-01
3.3908E-01
1.3423E-01
1.9788E+O0
1.4939E+O0
7.4519E-02
2.7417E-01
7.5789E-01
1.7131E+O0
2.2239E+01
3.8154E-01
3.0951E+01
2.2421E+O0
2.3384E+O0
9.6661E-01
1.1106E+OO
5.9068E+O0
3.0731E+02
1.7131E+O0
1.1092E+OO
5.2121E+O0
1.2089E-01
1.4450E+01
4.5305E-01
5.2618E-01
4.0879E+O0
1.4401E+O0
1.8554E+01
4.9143E+O0
2.6228E+O0
2.4254E+O0
6.7543E+O0
2.8853E+01
2.8643E+01
9.2257E-01
9.4449E+01
4.4844E+O0
3.2160E+O0
1.0688E+03
3.9854E-01
5.3329E+01
1.7362E+O0
9.2571E+O0
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W(; +4f+WSD-wM-nP-202, REV, 1
Minimum Detectable Activity Report (continued) Page : 4
Sample ID : S96V52-SAN Acquisition date : 19-NOV-1996 19:46:02

Bckgnd Energy MDA
Nuclide Sum (keV ) (uCi/L)

NP-239 10493. 106.12 3.8712E+O0
PU-239 11760. 129.30 1.2665E+04
AN-241 9351. 59.54 8.4569E+O0
AN-243 9684. 74.67 2.5221E+O0
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19-Nov.,9%R3E?Kw********************************************
* 222-$ Laboratory Counting Room
*************** *************** *************** *************** *************** *****

>>>>>>>>>> SAMPLE INFORMATION <<<<<:<<<<<
Worklist #: 14453
Sample ID: S97V60-SAM Removed by:
Sample Size: 2.50000E-04 L
Dilution Factor: 1.0000OE+OO jl-1[,.(?C(_

>>>>>>>>>> COUNT INFORMATION <<<<<<:<<<<
Detector ID: GEA2 Verified by:
File Number: dka300: [spec.GEA2 ]2g2948.cnf
Geometry: 42 JZ!q
Count Time: O 00:50:00.00 sec

/f/’/fb

Real Time: O 00:50:00.48 sec
Dead Time: 0.0%

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 19-NOV-1996 20:59:39.72
Decayed to: 19-NOV–1996 20:59:39.72
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: SLH2
Background Subtract: DKA300:[SPEC.GEA2 ]2GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 21-MAR-1994 09:31:55.15
Date of last efficiency calibration: 21-MAR-1994 09:43:42.61

*************** *************** *************** *************** *************** *****

Post-NID Peak Search

It Energy Area

o 32.74* 78

Report

FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/L

2.18 66.03 61 13 86.5

239



j$&3-W?&DF’-20~, REV. 1Summary of Nuclide Activity Page : 2
Sample ID : S97V60-SAM P,cquisition date : 19-NOV-1996 20:59:39

Total number of lines in spectrum 1
Number of unidentified lines 1
Number of lines tentatively identified by NID O 0.00%
**** There are no nuclides meeting summary Criteria ****

Flags: “K” = Keyline not found “’M” = Manually accepted
“E” = Manually edited “P,” = Nuclide specific abn. limit
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Minimum Detectable Activity Report
Sample ID : S97V60-SAM 4:P,PtY&p21$,RFv14-Nov-19:a;;:;9:$

Nuclide

BE-7
NA-22
NA-24
K-40
CR-51
MN-54
CO-56
co-57
CO-58
FE-59
CO-60
SE-75
SR-85
Y-88
NB-94
ZRNB-95
RU-103
RURH-106
AG-108m
CD-109
AG-11OM
SN-113
TE-123m
SB-124
SB-125
TE-125m
1-131
CS-134
CS-137
BA-140
LA-140
CEPR-144
EU-152
EU-154
EU-155
HG-203
TL-208
BI-212
PB-212
BI-214
PB-214
RA-224
RA-226
AC-228
TH-228
TH-229
PA-233
UTH-233
PA-234P!
TH-234
U-235

Bckgnd
Sum

27.
7.

J::
49.
15.

:;:
13.
16.
11.
51.
42.
0.

1;:
32.
25.
24.
76.
30.
39.
65.
20.
39.
71.
46.
16.

133.
34.

6?:
6.
7.

82.
56.
58.
24.
90.
43.
81.
69.
92.
24.
61.
76.
56.
55.
13.
58.
93.

Energy
(keV )

477.59
1274.53
1368.55
1460.75
320.08
834.83
846.76
122.06
810.78

1099.25
1332.50
264.66
514.01

1836.06
871.09
724.18
497.08
621.93
722.94
88.03

657.76
391.69
159.00
602.73
427.89
109.27
364.48
604.70
661.66
537.31

1596.21
133.51

1408.01
1274.51
105.31
279.20
277.36
727.18
238.63
609.31
351.92
240.99
186.10
911.21
84.37
88.47

312.17
245.34

1001.03
63.29

185.71

MDA
(uCi/L)

8.4955E-01
1.0487E-01
1.5504E-01
4.5555E+O0
8.5132E-01
1.0353E-01
9.4030E-02
7.4301E-02
9.3766E-02
2.4437E-01
1.3423E-01
1.3107E-O1
1.2120E-01
0.0000E+OO
1.1385E-01
2.6494E-01
1.0773E-01
2.1158E+O0
1.2726E-01
2.6811E+O0
1.2646E-01
1.3781E-01
7.2203E-02
9.2170E-02
3.2107E-O1
2.4954E+01
1.1221E-01
8.3545E-02
2.9774E-01
4.4204E-01
1.4857E-01
1.0477E+O0
4.9890E-01
3.0552E-01
3.6033E-01
1.0162E-01
1.3256E+O0
1.7488E+O0
2.1651E-01
2.9939E-01
5.8583E-01
2.0991E+O0
2.2372E+O0
5.3631E-01
7.3458E+O0
3.8750E-01
2.3232E-01
7.0145E+01
1.8963E-01
4.1671E+O0
1.3696E-01
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& E-~D-vvM”Dp202~Ev ~ ~age
Minimum Detectable Activity Report (continu
Sample ID : S97V60-SAM

4
Acquisition date : 1~-NO~-1996 20:;9:39

Bckgnd Energy MDA
Nuclide Sum (kev ) (uCi/L)

NP-237 72. 86.48 7.8172E-01
NP-239 73. 106.12 3.2342E-01
PU-239 60. 129.30 9.0607E+02
AM-241 61. 59.54 6.8495E-01
AM-243 68. 74.67 2.1151E-01
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worklistrad Version 1.005109196
12111/96 11:11 M

Page: 1
-SD-Vllvl-13P-202, REV. I

LABCORE Completed RadChem Report for Worklist#: 12887
—

Analyst: slh Instrument: GEA06 Book#

Method: Rev/Mod

Workhst Comment: AP-105. Sample size = 1.Oml. new

SeqType Sample.#R A Test Matrix Actual

1 Em 0 @1119-D1 1129.01 LIQUID 7.868-04

1 STD o @1129-01 1129-OIC LIQUID 100

1 SW Q @1129-01 1129-018 LIQUID 1.00

2 BLNK 0 a1129 -01 1129-01 LIQUID 1

2 BW Q @1129-01 Z129-OIE LIQUID 1.00

3 SAMPLS S96VOOO048 O a1129 -01 1129-01 LIQUID Ni?.

3 SAIIPL.X s96voo0048 0 91129-01 1Z2S-DIC L1!XllD U/A

3 SAMPLE S96VOOO048 O *1129-01 1129-OIE LIQUID N/k

4 DVP s96v00004a o *11 Z9-01 1129-02 LIQUID 1.40Z-4

4 DW S96VOOO048 O a1129 -01 1129-OIC LIQUID 100

4 mm S96’/000048 O *X129-91 1129-018 LZWID 1.00

5 SPK S96.? 000048 O ~1129 -01 1129-01 LIQUID 7.86E-04

6 SPK-DUP S96VOOO048 0 ~1X29 -01 1129-01 LIWID 6.23E-04

1 SAMPLg S96VOOO049 0 cH129 -01 1129-01 LIQUID WI

7 SmLn S96VOOO049 0 BX129. OL 1129. OLC LIWXD WA

7 SAUPLZ S96VOO0 049 O ~1129 -01 1129-OIE LIQUID N/k

Final page for

A@’st ~lgnature Date

Found DL orYield Unit

5.?0s.4 72 .s19 % Rc..o”ery

6,07E+01 60.700 % Reoov.ry

1.288+00 1’180 % Ct. x.,.

<1.46 E-5 .ci/ti

0.006+00 0.000 .Ci /m

1.408-04 522.0--008 UCi /&

5.088+01 O.O.+QOD % R..o..v

3 .25E+o0 0.0.+000 % Ct. Err..

1,44E.4 2.817 RPD

4,98x+OI 49.800 % Recovery

3.15E+O0 3,1S0 % Ct. X.*O

6.238.04 79.262 % R..c.v.ry

6.16K-04 1.130 RPD

1.19X-94 433.0.-008 .Ci /lnL

6.13E+01 0.0.+000 % Rc@x.uw

3 .26E+O0 0.Oe+OOO % Ct. Error

worklist# 12887

Analyst S]gnature Date

G<L?2=..U L d&#.uf.AL- &&x4,4 L#ZL ALL+
for QC (BLK/BKG) may not ref7ect the actual units.

*.Am@~”
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Analyst: *hsstrmne.t: GE.(XI ‘2
----62

Book# 5> f35~

Method: LA-378-103 Rev/Mod C - ~

Worklist Cumment: AP-105. Sample size = 1,Oml. new

~ We Sample# RA Test Matrix Group# Project

1 STD @1129-01 LIQUID

2 BLNK @I129-01 LIQUID

3 SAMPLE S96VOOO048 O @I129-01 LIQIJID 96000855 AP- 105
Analytes Requested: 1129-01 , 1129-OIC, 1129-OIE

4 DUP S96VOOO048 O @I129-01 LIQUID

5 SPK S96VOOO048 O @I129-01 LIQUID

6 SPK-DUP S96VOOO048 O @JI129-01 LIQUID

7 SAMPLE S96VOOO049 O @I129-01 LIQUID 96000855 AP105
Analytes Requested: 1129-01 , 1129-OIC, 1129-oIE

Final page for worklist # }2887

Dut(LEntry C[]m?flents:

— .

~“= Worklist Slot Nunrlwr, R = Replicate Number, A = Aliquot Cm!?.
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WORKKX3K PAGE STD1
& F

x
-129

.)-w! ti

—
—
—
—
—

JX-UW, REV. ‘I

STANDARD

(M2) 2.80S6

(Ml ) E.a7m”

(net w) 0.01 m
fi-129 GEA) $.466.4

(ss) l, f@OLl

p I P.rwmlw “AL”, m w ml.

q

..—

ne mL ofthe wl.tbm ts equwalentto O0305 grams

1 mer Percent ReWV = (v,t2-wtlyl Oom0305

1-129@hnL = (1-129GEA)(DF)(DDF) I [(Rec)(SS)]

I 7X6EJJ4 I

1

0’31”.129 1“ IICI f mL 6.70E-34
rrl.r P.rcmt R.c.v.ry 60.7%
.nling U.culalnlY 1.3%

. 72.6%

mlvst jZJi Date 12/<1m

mature 0!Chwnlst _&’z?[~ SAC D9ta Fc ; 2 !9C

ST#NO.ARDW8?REV 20 z7810NML

!U781ON0UlM2887WBI



J&kAF$l;j_wM-r>p202 REV ,;
r.

lne mL o+ the erltilon mewvalentto00305 grams

%mef Percent Recovery= (wt2-wtl Y1 00/0 0305

-129 pCdmL = (1.129 GEA)(DF)(DDF) I [(ReqlSS)]

“-=%==7* R.CWUY 61,, % I
_O.0% I

—
AnaM%t

A?PAG
SLH Qg% 1 7./11 /96

ianat.re d Chmwt SAC Data :.C ? ~3,s

BMNKWB< RW20 378iONML

IU7810NWUn42M7 V@,

:346

,,,,i,% 093341



WORKBOOK PAGE SAM3 Qjyg.wwim?-xz
1-129: LA-378-1OI (CJ3), 103 (C4) IODINE-129 I SAMPLE I

N, Mm. IN M1.”lea 1 Mm

wU~lNG UNCERTAINTY <,)1 $’26

rECTlON LIMIT m @ / rnL (DL)] 6.ZZ44E~

3., ML ~fh. -l@.. ISWvale.t t. Q 0305 g~ms

%mer Percent Recovew = (wi2-wtl )’1 00/0 0305

.129 PCL/mL = (1.1 29 GEA)(DF)(DDF) 1 [(ReWSS)]

Mechon L#mti = (2 655 E-06) (DF)(DDF)lKss)IRecI]

lbdln. 12S In MCI / mL 4 .40E44

$2 Xjc.rrl.r P.r...t RacoverY mm

outing Uncertainty 3.3%

E#MPLEWB~ REVZ 378WNML

REV.

.<-



~F-S].\fi,KJ-[)P-202, REV. 4,$

W0RKBCK3K PAGE D(JP4 .—

0

NOT LISTED

,“.” u,.” ,“!. r -- ‘.4. ___ .._-.—— — –—e,

(B
,—

ARRIER FRACTIONAL RECOVERY _@ 0.4884

OUNT TIME IN MINUTES 500

OUNTING UNCERTAINTY _JA $.~6

ETECTION LIMIT m W, I rnL DL 6.3276E48 . .

048 .bm rnL al the Sc4tilon IS eq.lv? lent t. 00305 gram

amer Percent Reemwy = (!u2-vZ1 ].1 00/0 0305

129 PCI/t77L = (1-4 29 L2EAI(m)(DDF) I KR=)(SSII
mkctm” LumI= (2 655 E46)(0F)(DDFIl[ (SS)(R@]

“wllmL 4.44E-04
4

4s.8%

_3.2%

s4&!F’LEWB4 REV2 378 10NML

1137840Nv3UT)i2=7 WBi

34!3

,7,,, ”6 09334<
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Page 3Data File: /ctwm/troi.i/troi092596.b/’W-KO7.d
Date : 25-SS+1996 10:56
Climt ID: V!JLK07 Instrument:trol.i
Sample Info:
Pu-ge Volume:5.0 Operator:den
Column phase: db-624 Column diameter: 0.25

/the./troi.i/tr.1092596.b/VBLK07.d (Part 1 of 3)

7,0_

6.8{

6.5-

6.2-!

6.0;

5.8:

5.5-

5.2:

5.0;

4.8;

4.5:

4.2-

4.0-

;3,8-

:3.5:

:3.2-

3.o~

2. B-

2.5Y

2.22

2.0-

1.8-

1,5,

1.21

1.o-

0,8:

0.5:

0.2-
------ 1 I I I I I I 1(

4 4 6 ;’”;” ; ;0 ;1 ;2 ;3 44

n
m
<

1A



/+V~+VHfXD-wM-DP-202, REV, I



Bata File: A+-m/trm. i/troi0925%.biVB-K07.d
Me : 25-SW-1996 10:56
Client ID: VBLK07 Instrument: tro i. I

Sample Info:
Purge volume: 5.0 Operator: den

Colum phase: db-624 Column diameter: 0.25

Page 5

/them/trol, i/troi092596.b/VBLK07.d (Pa-t 3 of 3)

~.o; z
z.

6.8- $
6.5;

6.2;
2
Z

6.0- 5
%

5.8- b.
5+5; :

2
5.2- 2

5,0:
?

4,8-

4.5-

4.2-

4.0-

;3.8-

~3.5-

:3.2-

3.0-

2.8-

2.5C

2.2:

2.OJ

1.8;

1.5-

1.2:

l+o-

0.8;

0.5:

o.2~
I I 11 II 11 I II II!J1 I 1111 t 1 11 I d] 1 1 I LJ.-.uJ I 1 II 1 ~

,. .’,

25 26 ;7”””’$8 2’9”’”30
,

A ;2 33 ;4 ;5
Min



pwsmwrwiY!2_, REV.J_
WORKBC”3K PAGE SPIKES

1-129: LA-378-101 (c-O), 103 (CJI IODINE-129

‘“”B

SPIKE
;ROSSWEIGHT W2 am7
rAREWEIGW ’41 28s66

PRECIPITATE netv,i 0.0142
LE+ SPIKE1-129@ I SAMPLE fromGEA _fl~9 GEAs+, ?Xwlw

PIKEVOLUME I. mL SSsk Im
ILLITICNFACrOR —— skDF

;ESTDILUTIONFACTOR DDF i ‘, .’ ,’;’ “;’%
?RIERFRA~lON.4LRECOVERY Rec 0,4668
KE BCOK NUMBER

27 CTIVITY 0+ SPIKE m W I rnL Ad 7.86E-04

uhmNG UNCERTAININ % V.2

ISAMPLE VOLUME USED IN SPIKE TEST I. mL ——_ ss .m taOOo

AMWE 1.129 “c, i SAMpLE from GEA _ sarr GEA 7.121E= ‘.,mm+n.*-

rm kAMPLE DILUTION FACTOR ——— .. D I.Woo .’1nw.+n41mnsml@s$qn

MPLE VOLUME m mL ——— =. ss 1.W40 ‘.inlxledtismv4nw

SAMPLE REcOVERY —— .. R= 0.W82 . . hWUWtmISOnWSpm

ZW4TmME IN MINWES ~w—

me mL of the sddIon ISeq.lvalentto00305 gram.

:mna Percent Remvev = ((v.t2-wt? )(1 00))/0 0305

X Found PCWnL = ([(I-129 GEA s+s) / (Rec)] [(sam GEA)[samDF](SS smn)l[(sam Rec)(wIY3S) ]]) s [(Spk DF/SS sPk)]

X Actual IIcumL = ActwItv of Spke

K Sp,ke RecoveIY = (W Found K2c Actual) -100

: Actual in uCilmL
: Found In uCilmL
rcent Spike Re.coverv -~

Analyst SLH Date 12/1 1m6 I

I w840w7mi2ea7 rmi

349

,>11,96093341



!KBCX3KPAGE SP.KKJ%

9: @378-lol (C4), 103(c-o
4GHT

;Hr

;S PRECIPITATE

‘ ‘0”’”’-’2’ ::*tFiE + SPIKE 1-429 uc, I SAMPLE from GEA
(E VOLUME m rnL Ss *LJ

-.

WORI

I-lzf

—

ARRIER FRACTIONAL RECOVERY (Ret] 0.6ss4_—— —

SPIKE BCOK NUMBER WEW

&CmvKY OF SPIKE m PC(I mL (Act) 7.2SE~4

COVNTNG UNCERTAINIW {?4) I.-e

SAMPLE VOLUME USED IN SPIKE TEST m rnL [ss Sam) i.fca

SAMPLE 1-129MC,i SAMPLE tiornGEA —__ (mm oEAl 7.121 E-6 <’,mmnnwr@emge

SAMPLE DILUTION FACTOR —— (-m DF) 1.O@M . . Ihwmd fm _ we

SAMPiE VOLUME m mL -–—— (Mm ss~ 1.Ww .<lnvaleafrc+n.mcmw

SAMFIE RECOVERY ——— (=. Ret) 0.5062 ..lnvumama9w Fa9c

COUNT TIME IN MINUTES T@—

One mL Of the solubm ,s aqulvalent to O 0305 grams

Career Percent Recmw =((wt2-til )(1 00))10 0305

L ,.,,
Found PCllmL = ([(!-1 29 GEA s+.] I (Rec)l [Farn GEA)(s.amOF)(ss sarnjl[(sam Rec)@amssHll - [(spk DFISS spkll

cc Actual MC,lmL = Ac6vtY of SoIke

% Sp!ke RecG+@v = (CC Found ICC Actual) -100

. ------— . 78.4%

“F&at %4k!AA SLH oat. 12111196 I——

1U784OtMUnl2847WI
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$!WWVM-DP-202,REV.?

wORKBOOK PAGE: BLANK2

BIANK,WB1 REV 2.0 2201ONML

I u20i0N\0un~ 5408 WB1

449
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