
0033936

SD-WM-DP-057

105-KE FILTER BACKWASH PIT TRANSFER CHANNEL DATA
PACKAGE

SECTION 1 OF 2





0033936

JAN 10 1994 EN IERN A AT A S 17 LPage 1of 1

E N I E RNATfR N M T A 1. EIDT 1 4 0 7 2 8

2. To: (Receiving Organization) 3. From: (Originating Organization) 4. ReLated EDT No.:
DISTRIBUTION PROGRAM SUPPORT 140722
5. Proj./Prog./Dept./Div.: 6. Cog. Engjr.: 7. Purchase Order No.:

105KE/WAST[ A. 0. RICE NA
MANAGEMENT/PS/PAL______________________ ________

8. Originator Remarks: 9. Equip./Component No.:

RELEASING INTO THE SUPPORTING DOCUMENT SYSTEM FOR NA
RETRIEVABILITY PURPOSES. 10. Systern/Bidg./Facitity:

NA
11. Receiver Remarks: Zp12. Major Assm. Dug. No.:

NA
~u ~~9p ~13. Permit/Permit AppLication No.:

REEIE NA
RECE N 14. Required Response Date:

o 0 1/04/94
DATA~w -RNMT111 F G (H)

IA ()I )Reason Origi- Raceiv-
Item (B) Document/Drawing No. Sheet Re., ItI11 tion of Data Impact for nator er

N.No. No. ransmitted Level Trans- Dispo- Dispo-
mittal sition sition

1 WHC-SD-WM-DP-057 NA 0 105-KE FILTER BACKWASH 3Q 2 1
PIT (SFBWP) TRANSFER

__________________CHANNEL

16. KEY

-Impact Level (F) Reason for Transmittal (G) Disposition (H)I & (1)
1. 2, 3, or 4 Isee 1. Approval 4. Review 1. Approved 4. Reviewed no/comment
MRP 5.43) 2. Release 5. Post-Review 2. Approved w/comment 5. Reviewed w/commant

3. Information 6. Dist. (Receipt Acknow. Required) 3. Disapproved w/comment 6. Receipt acknowledged

(01 (HI 17. SIG NA TORE/DISTRIBUTION[G H
(See Impact Level for required signatures)11 (H

Rea- Disp. IJ) Name W1( Signature (L) Date (M)INiN W)f Name IKI Signature (L) Date (M) MSIN Rea- Disp.
son o

4 1 Cog.Eng. A. D. Rice/- -f T(4-ol.

4 1 Cog. Mgr. J. Kristofzski /,4>.L I/-g T6-06.

4 1 QA J. C. Langford i. 1 17 L- )I______________________

Saifety

Entv.

18. 19. 20%. 21. DOE APPROVAL (if required)
.1, I~ bb, J. K; tozski ~Lr o

r to Approved
- . I [I Approved w/cormments

ignatureof EDT vate Authorized Representative Date Cognizant/Project Date 0] Disapproved w/comments
Originator for Receiving Organization Engineer's Manager

BD-7400-172-2 (07/91) GEF097

BD-7400-172-1 107/911



I?

1 ' '0'

(K 4;;;



~Re)ed. /)~INFORMATION RELEASE REQUEST Referece:3

Complete for all Types of ReLease
Purpose ID Number (include revision, volume, etc.)

[J3 Speech or Presentation 11 Reference WHC-SD-WM-DP-057, REV. 0
[I Full Paper (Check EX) Technical Report

only one 11 Thesis or Dissertation List attachments.
[I Summary suffix) [I Manual

[I Abstract (1 Brochure/Flier EDT- 140728
H Visual Aid [) Software/Database Date Release Required

EJ Speakers Bureau U Controlled Document

11 Poster Session U Other. 01/04/94
U1 Videotape________________________________________________

Tite 05KE ILERBAKWAH SFWP TRANSFER CHANNEL Unlasiie Category Impact

Tite 05KE FITE BCK AS k~rIr UC- L7 ee L ' 3Q

New or novel (patentable) subject matter? [X] No r1Yes Information received from others in confidence, such as proprietary data,

If "Yes", has disclosure been submitted by WHC orohrcmay trade secrets, and/or inventions?

[ ] No [ I Yes Disclosure Nols). [X] No [3Yes (Identify)

Copyrights? [X] No [3I Yes Trademarks?
If "Yes", has written permission been granted? [X] No [3Yes (identify)

[]No []Yes (Attach Permission)

Complete for Speech or Presentation

Title of Conference or Meeting Group or Society Sponsoring

NA INA
Date(s) of Conference or Meeting City/State Will proceedings be published? [] Yes [X] No

NA NA Will material be handed out? [1 Yes [X] No

Title of Journal

NA
CHECKLIST FDR SIGNATORIES

Review Required per WHIC-CM-3-4 Yes No Reviewer - Signature Indicates Approval
Name (printed) Signature Date

lassif ication/Unclassif led Controlled

Patent -General Counsel [X03 ~ 6 e 77~'. //' A /
Legal -General Counsel [X] [3 196C -Y/)$/e ? Aid/4.dVs
Applied Technology/Export Controlled
Information or International Program [] [XJ
WHC Program/Project [X] [] C. L. Bennett / ,O~'4

Communications [] [X]
RL Program/Project [X] [I -- P4(/,A,- -

Publication Services[] [] * o ii -- 7'/

Other Program/Project [1 ] [(]
Information conforms to all applicable requirements. The above information is certified to be correct.

Yes No INFORMATION RELEASE ADMINISTRATION APPROVAL STAMP

References Available to Intended Audience [X] [ ] Stamp is required before release. Release is contingent upon resolution of
mandatory comments.

Transmit to DOE-HO/Office of ScientificA
and Technical Information

Authon/Requestor (Printed/Signature) Date

A. D. Rice Dae .*

Intended Audience 01jse ~+ .4

[ internal [3 sponsor [X] External
A,.V C

Responsible Manager (Pr t/i tue Date

Kristofzski Date Cancelled Date Disapproved

BD-7600-062 (08/91) WEF074 Part 1





SUPPORTING DOCUMENT 1. Total Pagesc~f

O2. Title 3. Number 4. Rev No.

105-KE FILTER BACKWASH PIT (SFBWP) TRANSFER WHC-SD-M-DP-057 0
CHANNEL

5. Key Words 6. Author

TRANSFER CHANNEL, 105-KE Name: A. 0. Rice

APPROVED FOR Signature

/ /& 'Y PUBLIC RELEASE Organ izat ion/Charge Code 124J30.1.o

7. Abstract

NA _________________

8. PURPOSE AND USE OF DOCUMENT - This document was prepared for use 10. RELEASE STAMP
withi-the U.S. Department of Energy and its contractors. It is to
be used--on 'ly to perform, direct, or integrate work underE
U.S. Department--Qf Energy contracts. This document is not approved OFCA E E S
for public release unt-il reviewed.BY'H

PATENT STATUS - This document, copy, since it is transmitted in
advance of patent clearance-is madq avaiLable in confidence solely DATE JAN 1 0 1994
for use in perform of work -uder contracts with the I

U.S Deaten f rgy. This document is-.ot to be published nor
its contents o rwise disseminated or used forp'.wposes other than L 5
specified ove before patent approval for such re Pease! or use has A~-t
been s-ured, upon request, from the Patent Counsel, U.S ?O'opa!rtment

__* nergy Field Office, Richland, WA.

DISCLAIMER - This report was prepared as an account of work
sponsored by an agency of the United States Government. Neither the
United States Government nor any agency thereof, nor any of their
employees, nor any of their contractors, subcontractors or their
employees, makes any warranty, express or implied, or assumes any
Legal liability or responsibility for the accuracy, completeness, or
any third party's use or the results of such use of any information,
apparatus, product, or process disclosed, or represents that its use
would not infringe privately owned rights. Reference herein to any
specific commercial product, process, or service by trade name,
trademark, manufacturer, or otherwise, does not necessarily
constitute or imply its endorsement, recommendation, or favoring by
the United States Government or any agency thereof or its
contractors -or subcontractors. The views and opinions of authors
expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.

9. Impact Level 3Q_____________ ________

A-6400-073 (11/91) (EF) WEF124





Wesflngt~ouse
k/Hanford Ccfnparrf. P.O.Box 1970 Richland, WA 99352

W4HC-SD-WAM-DP-057 REV 0

222-S ANALYTICAL LABORATORY

Project: 1 05-KE FILTER BACKWASH PIT (SFBWP)
TRANSFER CHANNEL

Date Printed: JANUARY 3, 1994

54-780-075Hanford Operations and Engineering Contractor for the US Department of Energy





TABLE OF CONTENTS

WHC-SD-WM-DP-057 REV 0

Narrative. .. ..................................................... 1
Sample Data Summary .. .. ...... ....... ....... ....... 13

UNDIGESTED SAMPLE ANALYSES. .. ...... ........ ...... ... 23

Total Alpha Analysis (Sample 31238, 31239). .. ....... ...... 24
Total Alpha Analysis (Sample 31250, 31251). .. ....... ...... 38
Total Alpha Analysis (Sample 31250, 31251). .. ....... ...... 38
Total Alpha Analysis (Sample 31260, 31261).. ....... ...... 43
Total Alpha Analysis (Sample 31264, 31265).. ....... ...... 53
Total Alpha Analysis (Sample J1285). ..... ....... ..... 61
Total Alpha Analysis (Sample 31285) . . . .. .. .. .. .. .. . .73

Total Alpha Analysis (Sample 31285, 31286, J1287). ..... ..... 83
Total Alpha Analysis (Sample 31288, 31289) ...... ...... .. 107

.Total Beta Analysis (Sample 31285, 31286). ..... ....... .. 125
Total Beta Analysis (Sample 31287, 31289). ..... ....... .. 143

Gamma Energy Analysis (Sample 31285, 31287). ..... ........ 161
Gamma Energy Analysis (Sample 31289). .. ....... ........ 199

Plutonium 239/240 Analysis (Sample 31285). ..... ....... .. 224
Plutonium 239/240 Analysis (Sample 31286). ..... ....... .. 263
Plutonium 239/240 Analysis (Sample 31286). ..... ....... .. 303
Plutonium 239/240 Analysis (Sample 31287). ..... ....... .. 340
Plutonium 239/240 Analysis (Sample 31289). ..... ....... .. 379

Americium Analysis (Sample 31285) ... ....... ....... .. 418
Americium Analysis (Sample 31285) ... ....... ....... .. 457
Americium Analysis (Sample 31285). ..... ....... ...... 489
Americium Analysis (Sample 31286) ... ....... ....... .. 526
Americium Analysis (Sample 31287) ... ....... ....... .. 564
Americium Analysis (Sample 31287) ... ....... ....... .. 602
Americium Analysis (Sample 31289) ... ....... ....... .. 639
Americium Analysis (Sample 31289) ... ....... ....... .. 678
Americium Analysis (Sample 31289) ... ....... ....... .. 715

ii



WHC-SD-WM-DP..057 REV 0

Uranium Analysis (Sample J1285) ... ....... ........ .. 753
Uranium Analysis (Sample J1285) ... ....... ........ .. 762
Uranium Analysis (Sample J1285) ... ....... ........ .. 771
Uranium Analysis (Sample J1286, J1287) ...... ........ .. 780
Uranium Analysis (Sample 31286, 31287).. ........ ...... 794
Uranium Analysis (Sample J1286, 31287).. ........ ...... 808
Uranium Analysis (Sample 31289) ... ....... ........ .. 822
Uranium Analysis (Sample 31289)....... ....... ...... 831
Uranium Analysis (Sample 31289)...... ........ ...... 840

Inductively Coupled Plasma Spectrographic Analy sis (Sample J1285, 31286,
31287, J1288, 31289). ... ........ 849

X-Ray Analysis (Sample 31252, 31153). .. ........ ....... 934
X-Ray Analysis (Sample 31290). ...... ....... ....... 937

This report consists of pages 1 through 938.



WHC-SD-WM-EJP-057 REV 0

Employee payroll numbers have been eliminated from this
data package to protect the privacy of WHO employees.
The elimination of these numbers in no 'way compromises
the integrity of the raw data or information contained
herein.

K. K. Giamberardini, Manager Date
Laboratory Data Management

iv





WHC-SD-WM-DP-057 REV 0

NARRATIVE





WesHanooman WHC-SD-WM-DP-057 REV 0
P.O. Box 1970 Richland, WA 99352

105-KE BASIN
SAND FILTER BACKWASH PIT (SFBWP)

TRANSFER CHANNEL
NARRATIVE

1.0 INTRODUCTION

Data for the Sand Filter Backwash Pit (SFBWP) transfer channel samplesare being reported in accordance with WHC-SD-NR-PLN-o13, which providesthe strategy and methods to be used to sample and analyze the sludge onthe floor of the 105-KE Irradiated Fuel Storage Basin Sand FilterBackwash Pit and transfer channel. The primary goal of this activity isto provide characterization data of the solid residual materials fromthe 105-KE Basin sand filtering process as the materials have
accumulated in the SFBWP.

2.0 SAMPLES

Of the ten samples which arrived at the lab on 9/15 and 9/16/93, fourwere understood to have come from the KE backwash pit transfer channelitself; namely S3059-05, S3059-06, S3059-07, and S3059-08. Thesesamples arrived in one jar each. All samples in their jars were easilyidentified by the sample numbers above, and all jar contents appeared tocontain the materials expecLed; namely varying amounts of sand, brown"mud", and water, accomnpaniedi by significant radiation fields. The sandwas on the bottom, followed by mud, then water. The water was clear,and its interface with mud sharp and level. The samples could be movedabout carefully without disturbing this interface.

3.0 SAMPLE PROCESSING

3.1 Consolidation

Since these samples were already each in a single jar, there wasno need to consolidate sample fractions, as was necessary for
other samples in this campaign.

3.2 Settling

The sludge samples contained sufficient excess water to permit
sample suspension. Each sludge sample was shaken to suspend thesludge, then placed on a level surface and twisted back and fortha few times to level the sand layer, then left still to settle.
Tamper tape was applied to the jars to assure no disturbances.
The settling time for these samples was 117 hours.

54-7600-075 Hanford Operations and Engineering contractor for the US Department of Energy
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After settling, marks were made on each consolidation jar opposite
the top of each discernible sludge layer. In S3059-08, there
appeared to be one sand layer and two mud layers, consisting of a
"coarse" mud having a darker brown color, and a "fine" mud on the
very top of the sludge having a lighter brown color. None of the
other samples had more than one sand layer; sample S3059-05 had no
definite sand layer (though a small amount was shown to be present
upon digestion). Only S3059-08 had two mud layers, the other
samples had only one discernable mud layer.

The top mud layers in the settled samples were generally mounded
in the center. Sample S3059405 settled sludge was by exception
level across the top layer.

After marks were made delineating the levels of each sludge layer
in the samples, the marks were overlaid with clear tape for their
protection. It was estimated by eye that the uncertainties in
making the sludge level marks, combined with sludge surface
mounding, would be equivalent to an approximately 10 mL
uncertainty in determining sludge volume.

3.2 Sludge Volumes, Weights and Digestions

The radiation fields from the sludges by themselves did not
warrant their being processed in a hot cell, however, the fear
that dried sludge material would release large amounts of mobile
alpha contamination dictated that further processing would be in
the 1E-1 hot cell.

It was observed that the sludge layer settled an additional 3 to
5 millimeters between the time the excess water was drawn off the
settled sludge and the time the samples were loaded into the hot
cell (about one day).

Work with other samples soon showed that the hot cell was not
necessary. Therefore these four samples were removed to Room iGA
and processed further in hoods there.

The drying vessels for these samples were 500 mL PTFE beakers with
PTFE "watchglass" covers and PTFE standoffs (to allow venting).
In turn, each sludge sample was weighed in its settling jar, then
the jar was opened and the excess water was pipetted off. Next,
the sludge was rinsed out of its settling jar into a tare weighed
drying beaker using lab deionized water, to be dried at hot plate
setting 1 , - 2 to constant weight.

Each empty consolidation jar was cleaned out by rinsing, swabbing
with towels and drying in the hood draft. Its tare weight was
taken, then it was weighed again with laboratory water added up to
each of the sludge levels previously marked in order to provide
data for sludge volume calculations.
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Once dried, the solids were mixed and split for archiving and
digestion. The digest portion, approximately 10 grams, was weighed
in the same 500 mL PTFE beaker, approximately 10 grams. Samples
S3059-05 and S3059-06 had fewer than 10 grams of net dried solids,
so their entire solids were digested, leaving none for archival.

Digestion was begun by adding 125-150 mL of digestion acid, which
is 1 part by volume 10 M HCl and 1 part 10M HN0 3, followed by 2
drops of concentrated aqueous HF, and placing on the heat to
simmer for four hours total. The digesting mixtures were
typically observed to consist of a sand on the bottom containing
bits of dark foreign material, and a floc, which convected with
the colored digesting acid. Sample S3059-05 however, contained
very little sand and mostly the floc.

After digesting, each mixture was cooled and poured into four 50
mL plastic centrifuge cones. The digester and its undissolved
residue were rinsed three times with digesting acid, and the
rinses added to the cones. The cones were centrifuged 15 minutes.
The clarified centri fugate was then carefull1y decanted into a 500
mL volumetric flask. The conos and their residue contents were
then rinsed twice or thrice more into the flask by adding a
portion of acid, agitating, centrifuging for 15 minutes, and
decanting without loss of residue. The flask contents were then,
mixed and diluted to volume with deionized water, whereupon a 3.3
mL sample was withdrawn and submitted for total alpha analysis.

Next, the cone residues were rinsed back into the digester with
digesting acid and the residues were digested a second time in the
same manner as the first digestion. A sample of the second 500 mL
volumetric flask so generated was also submitted for total alpha
analysis. When total alpha results showed a satisfactory
decontamination ratio between digests, the two separate digests
were combined quantitatively into a 2 Liter volumetric flask and
made up to volume with deionized water. Samples of this combined
digest were submitted to both 222-S and PNL for chemical and
radiochemical analyses.

Each sample's digest residue was rinsed back into the digester and
dried to constant weight to obtain an acid-insoluble residue
percentage. The dried residue was observed to consist of a
reasonably clean-looking sand contaminated by gray fines, a few
black bits, and a few paint chips. The sample S3059-05 consisted
of more fines than sand or other material. A portion of each
residue was submitted for x-ray diffraction, x-ray florescence and
polarized light microscopic analyses. The remainder was
archi ved.

4Z
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4.0 SAMPLE PROCESSING RESULTS

Those results generated by sample processing have been collected in
Table 4.1. Some of the calculations therein depend on the assumption
that the density of water is 0.998 g/mL. Most items are self-
explanatory, while a few bear additional comment:

CALCULATED HEIGHT IN SAMPLER assumes that the sample sludge volume made
a column of that height in the 0.75 inch i.d. sample isolation tube. It
can be compared with measured values of sludge height in the pit to
gauge the efficiency of sampling, although there may be differences
between settling in the laboratory and settling in the pit.

SOLIDS CONCENTRATION is the factor to use, together with PCL DILUTION
FACTOR and DIGEST RATE, to convert reported chemical concentrations in
units of grams/mL digestate to grams/mL sludge. The PCL DILUTION FACTOR
corrects for the 3.3 mL which was removed from each individual sample
digestate before their combination, while DIGEST RATE converts mL
combined digestate to grams solid digested.

ALPHA DECONTAMINATION RATIO is the ratio of total alpha analysis of the
first digestate to that of the second digestate of each sample. The
higher. the number, the greater the confidence that quantitative
dissolution of fissile nuclides is being achieved.

AVERAGE PARTICLE DENSITY is the pycnometric calculation of the density
required of the solids which displace water to produce the sludge
density as found. Given that most of the solids are expected to be
sand, (hydrous) iron oxide, aluminum oxide and uranium oxide, the
density ought to be that of sand or higher. The tendency to be lower
than sand in particle density may be due to the presence of lighter
foreign matter such as paint chips. The result for S3059-05 is
impossible, and is probably due to the fact it was almost entirely mud,
which is extremely watery and therefore difficult to measure by this
method.



WHC-SD-WM-DP-057 REV 0

[ TABLE 4.1 SAMPLE PROCESSING DATA AND CALCULATED PROPERTIES

DATUM I SAMPLE I SAMPLE 1 SAMPLE I SML

(units)__ S3059-05 S 3059-06 JS3059-07 jS090
SLUDGE NET WEIGHT 63.72 22.75 93.39 120.50

(g)

DRY NET WEIGHT 2.88 4.71 32.13 37.43
(g dry solids)

DIGEST NET WEIGHT 2.88 4.71 9.47 8.39
(g) ______________

RESIDUE NET WEIGHT 0.73 2.25 7.15 7.27
(g residue)

SLUDGE VOLUME 59 19 66 92
(m L)

VOL. %WET SAND 0 43 10 3
I% by vol.)

VOL. % WET MUD 100 57 90 97
(1A by vol.)

WT. % SOLIDS 4.52 20.70 34.40 31.06
(% by wt.)

WT % WATER 95.48 79.30 65.60 68.94
I%/ by wt.)

WT % RESIDUE OF DIGEST 25.35 47.77 75.50 86.65
(vvt %/ of fry oids)

SLUDGE DENSITY 1.08 1.21 1.41 1.31
Ig per mL sludge) _______

CALCULATED HEIGHT IN SAMPLER 8.15 2.59 9.16 12.73
(inches)

SOLIDS CONCENTRATION 0.049 0.251 0.484 0.406
(g solids per mL sludge) _______

WATER CONCENTRATION 1.031 0.962 0.923 0.901
Ig water per mL sludge)_______

AVERAGE PARTICLE DENSITY -1.69 3.12 2.24 2.10
(g particle per mL particle)

(impossible
result)

DIGEST RATE 694.44 424.63 211.19 238.38
lmL digest per g solids digested) _____________________

PCL DILUTION FACTOR 1.007 1.007 1.007 1.007
(no units)

ALPHA DECONTAMINATION RATIO 331 1030 701 275
(no units)
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5.0 INORGANIC AND RADIOCHEMICAL ANALYSIS RESULTS

Spreadsheets have been provided which summarize the inorganic and
radiochemical results for the samples submitted to the 222-S laboratory.
In addition, a spreadsheet is provided which relates the Sample Analysis
Plan (SAP) sample ID to the various other identification codes used by
Process Chemistry Laboratories and the 222-S Laboratories, and what
analyses were required by the SAP on which samples.

Sample precision as defined by the Sample Analysis Plan (SAP)
WHC-SD-NR-PLN-013 is represented on the data spreadsheets under the
column heading "PRECISION 2RSD (%)". This value was derived by
determining the standard deviation (SD) of the three results (sample,
duplicate, triplicate), multiplying the SD times two, and relating this
value as a percentage of the mean of the three results. If the 2RSD
exceeded the percentage stated in Table 3-3 of the SAP for that
particular analysis, the analysis was rerun until acceptable precision
was obtained, or until it was determined that additional analysis could
not be justified due to ALARA principles and/or the low probability of
achieving acceptable results. "Qualitative" analyses such as the Alpha
Total supporting the digestions, and the nondestructive examination (X-
Ray Diffraction) did not require duplicate and triplicate runs.

Accuracy as defined by the Sample Analysis Plan (SAP) WHC-SD-NR-PLN-013
is represented on the data spreadsheets under the column headings "SPIKE
%REC" and "SPIKE DUP %REC". If the recoveries for either of the spikes
were outside the range specified in the SAP Table 3-3, then the analysis
was rerun until acceptable accuracy was obtained, or until it was
determined that additional analysis could not be justified due to ALARA
principles and/or the low probability of achieving acceptable results.
Spikes and spike duplicates were required for the plutonium, americium,
and uranium analyses. Analyses which did not require spikes and spike
duplicates will have the letters "NA (not applicable) in these columns.

5.1 Alpha Total

Two spreadsheets are provided for the Alpha Total (AT) results. The
first presents the AT analyses performed to support the digestion of the
solid samples. The results are displayed as uCi/ml of digestate
submitted for alpha analysis. The "INITIAL" result is from the first
digestion. The "FINAL" result is from the second (and final) digestion.
The digestion procedure was considered successful if less than one
percent of the initial digestate alpha activity was present in the
second digestate. Further digestions would be requested if this
criteria was not met. A review of the "DECON FACTOR", which is the
initial result divided by the final, shows that all samples were
digested successfully on the first pass. Because these analyses were
being performed to support the digestions only, no quality control
samples were requested. A LMCS standard was performed successfully in
each case. Alpha activity was less than detectable in the equipment
blank (J1281/83 S3059-09). Raw data for the equipment blank is
contained in the main pit sample data package (page 117).
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The second spreadsheet provides the analytical AT results for the four
transfer channel samples and the equipment blank. No hot cell work was
associated with the transfer channel samples, so no information on the
hot cell blank is provided in this package. The equipment blank was
found to be free of significant alpha contamination, so additional
radiochemical analyses were not performed on this sample. A rerun was
requested for J1285 (S3059-05) due to failure of the precision criteria.
The rerun was performed successfully, and appears on the spreadsheet.

The "REAGENT BLK" column of this spreadsheet lists results which provide
assurance that the material used to prepare the digestate for analysis
(usually water) was not contaminated with the analyte of interest.
These results are always reported by volume. This convention is
followed for all analysis spreadsheets.

5.2 Total Beta

The total beta analyses met all QC acceptance criteria. One abnormality
was discovered with sample J1289 (S3059-08). Total beta analyses are
normally performed in replicate. Two separate sample mounts are
prepared and counted. The average of the two numbers is then used to
provide the final result. For the triplicate analysis of 31289 the
replicate count was about ten fold lower than expected. The result had
been lined out by the technician, indicating a problem with this count.
The triplicate result shown on the spreadsheet is the result of the
remaining acceptable count, and not an average of two. The overall
precision for the sample/duplicate/triplicate analyses easily meets
acceptance criteria at 2.3 percent, however, indicating that the single
triplicate count is representative.

5.3 Gamma Energy Analysis

Results for three of the transfer channel samples are presented on the
GEA spreadsheet, although only one analysis was required by the SAP. No
special problems or method variations were noted. The major gamma
emitting isotope detected for each sample was Cs-137, which accounted
for approximately 90% of the total gamma activity. The Am-241 values
determined by gamma emission compared well with the values derived by
separation and alpha energy analysis (see sec. 5.5). Two isotopes
(Eu-155/J1285 and Co-60/31289) failed the precision criteria because
they were present at low concentrations.
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5.4 Plutonium 238/239/240

All plutonium results met the applicable QC acceptance criteria. A
rerun was requested for J1285 (S3059-05) due to low tracer recoveries.
This rerun was canceled due to the very short supply of tracer material.
The only significant effect of the low tracer recoveries is the
unusually poor detection limits reported for Pu-238. Precision and
accuracy requirements were easily met.

A rerun was requested and performed on J1286 (S3059-06) due to
contamination of the blank. The results presented on the spreadsheet
are from the rerun, although the two sets of data differed only
slightly, with an initial analysis average of 5.3 uCi/g and the rerun of
5.0 uCi/g. It appears that the blank contamination did not
significantly affect the first set of results.

No Pu-238 was present above detection limits. The large variation in
detection limits is due primarily to poor tracer recovery. Increasing
the sample size would result in better detection limits, but could also
result in greater amounts of tracer material being consumed. This
material is very expensive, and in short supply.

5.5 Americium 241

Difficulty was encountered analyzing for Am-241 by separation and Alpha
Energy Analysis (AEA). Precision and accuracy criteria could not be met
in all cases, as indicated on the spreadsheets by shaded cells and
footnotes. Tracer recoveries were lower than desirable for J1285
(S3059-05). Sample J1285 was analyzed three times. The final analysis
was acceptable with the exception of the spike recovery, which was low
at 66%. Sample 31289 (S3059-08) was also analyzed three times. Two
sets of data for this sample appear on the spreadsheet (one marked
"RERUN"). The first set demonstrated acceptable precision, but failed
the accuracy criteria. The second set passed all QC criteria, but
demonstrated significant contamination of the blank. Contamination of
the sample did not appear to be a problem however, because the batch
with the contaminated blank provided slightly lower results (about 15
percent) than the non-contaminated batch.

Americium results are also available for three of the samples by gamma
energy analysis (GEA). The average Am-241 result from the GEA, which is
an independent detection technique, is compared to the average AEA
result below.

SAMPLE AEA(uCi/i) GEA(uCi/g)

31285 34.6 37.2
31287 2.25 2.57
31289 3.39/2.87 3.13
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5.6 Uranium

The transfer channel samples presented a significant challenge for the
uranium analysis. Although each sample was analyzed three times,
acceptable accuracy results could not be obtained. The method used is
subject to a number of matrix interferences. The very high iron
concentration of these samples is believed to be the problem. A
procedure was performed to remove the iron from the samples prior to
analysis. The uranium recovery was not satisfactory, however, so the
procedure was not used. The results that appear on the spreadsheet are
from the batch that most closely met the accuracy requirements. No
problems were encountered meeting the precision criteria. Samples 31285
(S3059-05), J1287 (S3059-07), and J1289(S3059-08) each failed one of the
spike analyses. Sample J1286 (S3059-06) failed both spikes, although
only slightly.

5.7 ICP

Results for the four transfer channel samples (31285, 31286, 31287,
31289) and the equipment blank (31288) are provided in this p'ackage.
All initial and continuing instrument calibration requirements were
within specified control limits. All initial and continuing calibration
blanks were acceptable with the following exceptions: The high values
reported for iron in CCB-2 and CCB-3 are attributed to carryover from
the samples. The amount of carryover is insignificant relative to
sample concentrations. The high values reported for silver are
attributed to a low calibration blank. A high bias near detection
limits is indicated for silver. Beryllium exceeded limits in the IGB
and zinc in the 1GB and CCB-4. The cause of these high readings is
unclear. The precision requirements were met for all analytes except;
boron, molybdenum, samarium in 31285; boron in 31286 and J1287; copper,
iron, lead, manganese, zinc in J1288 (the equipment blank); and
molybdenum in 31289. Failures for lead, molybdenum and samarium are
attributed to the low level (<2xIDL) of these analytes in the samples.
The failures for copper, iron, manganese and zinc may be attributed to
carryover from the previous runs. Boron is subject to interference from
iron. Although correction factors were in place, the magnitude of iron
relative to boron re sults in poor precision for boron. Serial dilution
failures were noted for calcium and magnesium in all samples, aluminum
and iron in 31288, and cadmium, iron, manganese and zinc in 31289.
Instrument Detection Limits, Interelement Correction Factors and Linear
Ranges have been reported with sample 31226 in the Sand Filter Backwash
Pit data package.

-t0
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Samples of the residue remaining from the paired digestions were
submitted for X-Ray Diffraction (XRD) analysis. The results indicated
the presence of primarily silicon oxide (SiO2) in each case. Some of
the analytical cards for the XRD analysis could not be located, and are
not in the package. These results are considered qualitative in nature.

X-Ray Fluorescence (XRF) analysis was requested but was not performed
because the XRF instrument has not been, nor is it likely to be,
functional during this project.

Polarized Light Microscopy (PLM) work is in progress and will be
detailed in a separate report.

5.9 Mass Balance

Information on mass balance determinations will be presented in a
separate report.

5.11 PQL Evaluation

The following analyses did not meet the PQL requirement stated in the
SAP.

Analysis P.QL Report Value Sample

Sm (ICP) 10 ug/g < 14-47 ug/g all samples
Tl (ICP) 40 ug/g < 69 ug/g J1286
Be (ICP) .3 ug/g < .7 ug/g J1288(HC Blank)
Pu-238 3 uCi/g < 21-242 uCi/g 31285

< 4.9 uCi/g J1286(Sam)
< 3.5-5.2 uCi/g 31287
< 4.3-9.5 uCi/g 31289(Sam,Trip)

Pu-238 detection limits are discussed in the plutonium section of this
narrative.

6.0 REFERENCES

WHC-SD-NR-PLN-013 Rev 1, Samplingi and Analysis Plan for 105-KE Basin
Filter Backwash Pit, Westinghouse Hanford Company, Richland, Washington.
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SAMPLE IDENTIFICATION AND REQUIRED ANALYSES

* SAP ____ID_ Field ID -CLID RSA Lab ID ANALYSIS

te5 S3059-051
initiail al iquot KE 150QA J 1238 AT
final aliquot ____________KE 151A J 1239 AT

dry residue ___________KE 11A J 1252 XRD.XRFPLM

digestate KE 13A J 1285 AT,TB.GEA.Pu.Am.UICP

tc6 S3059-06__________

initial aliquot KE 152A J 1250 AT
final aliquot KE 12A J 1251 AT

dry residue ___ KE 11B J 1253 XRD.XRF.PLM____

digestate _________KE 2013 J 1286 1AUF,TI3.Pu.Ani.U, lCP

tc7 S3059-07

initial aliquot KRE 14A J 1 20 _ AT
l'inal aliquot RE 15A .1 1261 AT

dry residue ____________KE 18A J11266 0DXVL

digestate ___________KE 20D 1 1287 1AT.,TB.Pu.Arn.U.IC'P __

tes S3059 -08
initial aliquot I ___ __ __ ___ R 17A J 1264 AT

* final liquot -- ____R I ()A J 1 205 Al'

dry residue ___-__ __ KE20A :1 1267 xR.XRiaKpl-M

digestatc __ __ _ ______ E 24A __.1 1280 TH .P.)i..(1

eqp.blk IS3059-09 F- -

initial aliquot ____________ K 2B 1-1281 -___ AT
~final aliquot__ RE 23A J 123A

dry residue -KE 2413 J 1290 J XRDXRIPI.M

diLgestate K _______ E 23B J11288 ______ AT.LCP*

hot cell blki NA

diizestate ____ E 14413 _____ 1226 __ _AT.ICP*

*'additional analyses required if contamination is present





WHC-SD-WM-DP-o57 REV 0

SAMPLE DATA SUMMARY
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UNIDIGESTED SAMPLE ANALYSES





WESTINGH-OUSE HANFORD COMPANY f~4
WHC-SD-WM-DP-057 REV 0 222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No. Customer I D:/L 57"

";1- I 1? 44

Analysis: TSample Preo '

Instrument: Procedure! e :Z 14 -

Technologist' Date-

Starting Time:/ Temperature,,

Ending Time: Chemist: 27~

Comments:

Description Lab ID Description Lab ID

2 - -, 12

3 -X13

4 14

5 15

6 16

7 17

8 18

9 19

10 20

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

A-6000-881 (03/92)
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TOTAL ALPHA ANALYSIS -UNDIGESTED SAMPLE

Sta! %o Sa,-p'. Port Cve T a !sseo p~.owy

Deloo Svat-ari .eleso swUn's Cr'ar;e Cwde e rs

AT LA-503- 101 R FECOVERY D 32 2 o
SemplIe S.e Cu~stomer :0

? -a -TD
Remyarks. Calcuiations. Results

Sz.- RUSH
STD# ?V/0 r R E SUTLT

STD VTAL %REC le

lie T e Con-picd Lab Unit Mgr

- B 'iH lLC, on 10-22-1993 at 21:24:57
Det 113 2 -inch sout Ilpha eff. : .2322
Saiple size: 10 iL Dilution: 1

Tosaple 1 J-1231 5out I I

1383
- - 0.6 =8.69731-03 vCi/L alpha

30

Sample I J-1237 Mount 52

1228
--------- - 0.68 7.82441-03 aCi/L alpha
30

BEST AVAILABLE COPY
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TOTAL ALPHA ANALYSIS* UNDIGESTED SAMPLE

se"Al NO Sam'ple P nl, Cale Tme tss..ed P'.only

J 12 .- r*tS- BECHT0L D 1-29 1
0ele-l-aon SetdSandard Result Units Char;e Code Rerun$

ATLA-508-101. uCi/11L D3232 0
Sa,nple S.2. Customer 10

Renrafks. Cvculat~o". Results

COUNT AS uCI/L
USE 13, 14, 15 OR 16 RUSH

JF F

Date Timve Con.Oieed Lat Unit Mg

7:59 411 _Li (CRPCSAL 2.0)
3 0 By:~iLlA ot 10-22-1993 at 21:25:55

Det 113 2 -inch *out Ilpha eff. :.2322
Saiple size :.1 al, Diluia: 101

Sanple IJ-1238 tout 11

7541
-- -- 0.6 -- 4.91331+02 uCi/L alpha

30

Suple I J-1238 gou~t 12

5496
---- 0.6 :4.23081+02 uCi/L alpha

30

* BEST AVAILABLE COPY
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TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

1E.3.5,5 ECHTC)LD 1 2 9.3 276

MtOdswla' %;es,!t Ur.w1 Ctl'';e Code Rt'w'5

AT LA-508-101l uCi/IL D3232 0
Samplie S.zt e~mri

Remi,,aI Calc.!a,*oS Pesls

COUNL;IT AS uCI/L
USE 13,14,15 OR 16 R S

4' A ,,,sl, 3 A~'~ysl - 4 Al'aiyst -

Cae Hs H's H's~ "'s

DaleT. e C0"'o ted L11, 110 g

714- 0 0 97 97 3

2~ 4~ -AlA& Calculation (CiKPCL 2.0)
By: DO KILICIL, on 10-22-1993 at 21:26:39
Det 113 2 -inch *Out 11pha eff. :.2322
saiple size: .1 all Dilution I

SasPle IJ-1239 Nounts1

2043
- - 0.6 -- 1.30941400 uCi/L alpha

30

sanpie 1 J-1239 Mount 12

2269
---------------------0.6 :1.4W56+00 aCi/L alpha
30

BEST AVAILABLE COPY



WHCSD-M-D-05 RE QESTINGHOUSE HANFORD COMPANY +- 2A
222-S LABORATORY

L~b Se mentANALYTICAL BATCHIS
LabeiJ o Customer ID:

Analysis- Sample Prep:\

Insrumnt:~}AProcedure/ Rev: jN lot1~

Technooist\~(,' Date: /2$-4t2

Starting Time: Temperature J Z A-

Ending Time: Chemist: Y C- >
Comments:

Description Lab ID Description Lab ID

2 SI ,LI, AJ, 12

3_ _ _ _ __ _ _ _ _ ______ 13 _ _ _ _ _ _ _ _ _

5 15

61 16

7 17

8 18

9 19

10 20

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

uycs C ku" I C L _ __oDT

A-6000-881 (03/92)
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ANALYTICAL BATCH SUMMARY SHEET

METHOD: LA5811DATE 
START: 1)

PREPARED BY: L-FITZGERAL 
DATE COMPLETE: // 7

_________UNITS: ug/mL ____

SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2*SD PREC ACCU %REC DET LIM % CT ER

ST 9413511 J1 248 ALPHA 8.17E-03 _____105 2.54E-07 2.9

BLANK J11249 ALPHA < 1.07E-05 _____ __2.54E-05 500

KE 152A J11250 ALPHA 8.38E-02 _____2.54E-05 0.3
KE 12A j11251 ALPHA 6. 21 E-05 2.54-05 14.6

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:
Standard results are reported in ug/L
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Se'al No * a,'Oe Pon Dae Y.e. Iss,~ed Pr.Owry

3148.-82 SEH~ 102-3 10 : 3 26
Deeetao~o Standard Resalt Untls Cha'ge Codle Re uns

ATLA-5OS-lol- 'l REeC0iVERY E11457 1
S2-: e S ze ,.szc"er 10

ID
R-,Ca .a*:' -- sy U 1 u i

( , l I U A l y s t 2 A a ~ y t - 3.yS t n I a

H's H's H's -i

Za I I T -e C - !eel La, .y

BEST AVAILAB3LE COPY
AT: LA-508-1O01 -(D-0) LIQUIDS STANDARD REPLICATE

116 TEVTR NL)IBER 14 114
J1248-8525 ISHSZ 1 , 2. or 5 (.. 21 2

Bachio LMuCOL'NTS MT 1250 1267

041, MEn \NLTF (CT)t 30 30

-AT e.iZ AcCZ?L-U'-f in crt 0.7 0.7
T 30PLE SUE M ML (SS) 10.000 Jj 10.000

)IGES D!LUMNFLt DF 1 1

Ajial* w T MC A (EM 0.2274 0.2274

r,1F rR3 SAPE AE)a APOPIT 40.967 4 1.533

10/28/93 ',C. piCi/ in SAMPLE or DIGEST SJWH0N ag APPUCASLE) 8. 1711 E-03

Ps (SampleCount ate) (TC/C1- K

AULH T.T AL Ps I IOOOmL I F DOF/( EFF * SS '22200O~dpm/piCi)

ALPHA TOTAL paCimL =ALPHA TOTAL pCVL / IOOmroIL

Pelative Counting Enrror (The Sluare Pzo or 11C + 8KG ICT) / (7C - EKG I Cr)
Dct tion Levels and Lt Than Va~eS ame determoined from Prucedure IA-508-002.

H2[A TOT.AL in pCi/L (AVERAGE) -8.1 7E-03
D=[~ON

llwllA TOTAL in VCi/mL (AVERAGE) -8.1 7E-06 LEVEL

2.54E-07

flAT57E COUNM1G EMlWR -2.9%77 
~ /

beata En"r by: ADate: 29-Oct-93
ppovd y:Date: A a -I~

Form 1 Rev. 1 Page l ot 1
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TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

Ilpba Calculation '(CRPCS&L 2 .0)
-'7 BY: 1! DAULI, oil 10-29-1993 at W425:38

-' Oct 114 2 -hd a-ount 11la eff. :.2274
Sanpic size :10 AL Dilution: I

Suplc I J1248 tout I1I

1250
f *-.-------- 07 8.151103 Ci/L alph~

30

Suple I J1248 taot 12

1267
_______- -0.7 8.22721-03 i/apa

BEST AVAILABLE COPY i
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PLAC ANLYTCALCAR INBOX BELOW-DO NOT WRITE IN SPACE

Se,.a' No Sa-pIe Pconi Late Tn-e tssaed pfroty

J 149-025 BECHTOLD i 0-26-93 10: 42 26
De~e,-na!lon Metno Sla~da'd -resI? Unis Carge Code eus

AT LA-508-101 u i/G Rec E11457 1
Sa-,-'e 5 ze C.~sc'e' 10

I C Or4 LK
Pera~s ca c-a! C',P5 w'

AS UC,'L RUSH RUSF
US'E 13:,14,lp5 OR 16

A i, .3? Anis -nyt 2A~~ 4 Analys - 5

H's Hrs HrS

BEST AVAILABLE COPY
AT: LA-508-101 (D-0) LIQUIDS BLANK REPLICATE

S4"., No. ]P3EECTTR 1Nl-MER 14 14
1243-8625 0 IE I. 2. or 5 ()2 2

Bateft , j COTL-;MYI (Tc) 14 22
J rnME inMINTF (en 30 30

A naz. or Re (SAMPLE RATE) as APPPfLPPIATE 0.504 0.540
S AMPLE CONCENIFATION in pCi/t 9.99E-03 1.07E-02

10/28/33 VG- PCi/L in SAMPL or DIGEST SOLUTION as APPLICABLE) < 1 .0345E-022

Ps (SampleCount Pate) = (ITT/ Ct) - 2KG

ALPHA TUTAL- uCi/L =P3a 10O0nmL/l. * DF *DDF /(EFF a *S 2220000dpm/piCi
ALPHA 1'IY1.A ViCi,1 L = ALPHA TOTAL paCiA/ 100 0 mL/L
PRlative Courmtin,, En'r =(The Square Root of IC 4- KG ICT) / (IT - 2KG IC7)

Detection LaveIs and Less Than Vaues are determined from procedure A-508-002.

FUHA ITOTAL in pCi/L (AVERAGE) < 1.07E-02

DETEfON

HAPE TOIA in pCi/ml (AVERAGE) =< 1.07E-05 LEVEL

LESS THAN Value was Determined from Rmax. 2.54E-05

pCi/mL

JLZ IE COLTrThG ERMR =500.0% _____

(DtaEntry by: A, -69Z Date: 29-Oct-9 31pproved by: Date: __- ,,::q
Form 1 Rev. 1 Page 1 of 1
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TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

1lpacalculatiol - =PCAL 2.0)

, 77:U A, oo 10-29-1993 at 014:26:10
Det f14 2 -hei wot Llphk ef.- .2274

* suple jilte .1 AL Dilution I

Sauple I J1249 boatS 1I

22 _____ - 0.1 ( 7.B0451-03 vCi/L alpha

30

Suple I J1249 boil 12

14
- 0.7 1.05021-03 vCi/L ilpbn

30

BEST AVAILABLE COPY
I33
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

-Se'al No San,pe Po',! IDaie T-ne IsSaed P,,o,.?y

3 25. F' BCHTOLD' -- 69 0 26
Dee, 'a:-o,, method Si,,an ,0' 0 Pes.2t Units Charge Code

AT LA-508-10 uCi/G ReC: F114571

S ~C-sicle ID

r-a-s-c' car'''-
* I(T'l I .u

A a A'yst 2 A a yst .3 A'aySt - 4 Aayt

H's H-45 H's

DOe -e Ce La7

BEST AVAILABLE COPY
AT: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

1250-8725 )ISSH SEE 1.,2. or5 VA)2 2

aLUn1s (TO 104476 88816
2 041 KM TE in NO-LrzF WCf 30 30

AT ZAMPLES~IZaML (S)0.100 0.100

0 GEST DIU110CMR (DDF) 11
_________ CENC FAC'MR (EFF 0.2274 0.2274

Rpnax. or Fs, (SA.MPLE RATE) as APPPI)PATE 3481.833 2959.833
L4 I I EPAI~iiC/ 6.90E+01 5.86E + 01

10o/28/93 7 VQ piCiA ia SAMPLE or DIGEST SOLfL71N as APPLICABLE) 6.3801E +0 1

Rs(Sample Count Rate) =(TC / C) - BKG
ALPHA TOTL VCiAL = Ps * 1000rnL/L * OF *DDF /(EFF I S* 2220000,lpm/pCi)

ALPHA TOTAL jiCi/rnL = ALPHfA TOTAL iCi/L /1000 mLAL
Peai rntin, Er-r =(The Sruaze oot o(TC + 3KG sCT) / (TC - BKG C7)
Detection LevU~ and [- Than Vaueg ame determined from Proxadure LA-508-002.

JHA TOTAL in pCi/L (AVERAGE) -6.38E+ 0 1

DE=WON

HA TOTAL in uCi/mL (AVERAGE) -6.38E-02 LEVEL

2.54E-05
piCi/mL

F9 7VE COLUN GE-IR -0.3%

iD ate Entry by: 7z?!(1L'~ Data: 29-Oct-93
pproved by: Date: k ,--'

Form 1 Rev. 1 Page 1 of 1
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TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

11pla Calculatici fC1PC..CLL 2.0)
g ~plj1y: El UAILA,___. oa 10-29-1993 at 04:26:40

Oct 814 2 -hel iout 11pia cit. .2274
g)Sanpi size :.1 Ai Dilution 1

Saspie 8 J1250 bout 12

~ ----- 0.7 5.8311+.01 vCi/L alpba
30

BEST AVAILABLE COPY
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Ser,al No Sanple PoniDl ThlIse

.J 1251.157251 ECHTOLD1-2-3 0:6 6
Defenaton Metod Stndard UC IS Zn 'e C d e n
AT LA-5OS-lol uCi/G Rec E11457 1

Sa-plIe SicCze"e'I

Q0TJNTAS uCT/L R~S~KS
USE 131,5OR 16

Aa slAna ySt 3 Ahaiyst .4 Analyst 5

BEST AVAILABLE COPY

AT: LA-508-101 (0-0) LIQUIDS SAMPLE REPLICATE

T=C!R NIYER 14 14

1251-8725 )IHSUE I ,2 or 5 W!6 2 2

[ chI> UAL COLNM (It) 95 135
24 0N Ei NTS(Cr) 30 30_

-. Alcc. T-r 3ACKCF1,L'D in qm (EKC) 0.7 0.7
TAMPIE U1 ML (SS) 1 0.100 0.100

_____4_r.___ ONFA'M (DF) 1 - 1

0-XET DUN FACTOR (DDF) 1 1

AnaEyut F.ACTR (m0.2274 0.2274

itr= or pA (SAMPLE RATE) as APPROPRIATE 2.467 3.800

________ IE COWC2(tATION in pCLA 4.89E-02 7.53E-02

110/2 8/93 At CiAL in SAMPLE or MIGM S LLMON as APPLICABLE) 6 .2067E-02

Rs (Sample Count Fate) = (TU / Cl)- BKG

ALPHA TOTAL pCi/L = Ps - OOmL/L -O DOF / EFF - SS' 2220000dpm/pUCi

ALPHA TOTAL 3iCi/rL =ALPHA TTAL FOA / 1000 ml/L

PslativCnting Error = (The Suar Poo (TC+ BKG #C1 / (lTC- KG IC7)

Detactoa Letvels and Ls Than ValuEs are determined from Prt'xdure IA-508 -002.

LfHA TOTAL in VG~/L (AVERAGE) 6.21 E-02 D 01

HAfE TOTAL in pCi/maL (AVERAGE) =6.21 E-05 ] LEEL

2.54E-05
pCi/rnL

liVPE OUNTIG ERMR -14.6% _ ___

[oata Enty by: ~ J' ~ ~Date: 29-Oct-93

Form 1 Rev. 1 Dt: Page 1 of
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TOTAL ALPHA ANALYSIS -UNDIGESTED SAMPLE

1101a Calculation (CIPCSA&L 2.0)
~ ly KB LRII, ,on 10-29-1993 at 04:27:05

-, Det 114 2 Ande sount lipla eff. .2274
SUPle size :.1 AL Dilution I

SampleS1 J1251 Bout 11

55'5
-. i~ ' - 5- - 0.7 =4.88621-02 uCi/L ila

SaPle I J1251 Bonnt 82

135
- 0.7 7.52731-02 vCi/L alg~a

30

BEST AVAILABLE COPY
37



WHCSDWM-P-57 EVWESTINGHOUSE HANFORD COMPANY
WHICSCI- CIP-57 RV 0 222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No. Customer ID:

Analysis Sample Prep:

instrument~cIi~! <22f Procedure! Rev: Z~(O/~ *

Technologist:'Dt:-

Starting Time: Temperature~1 ,

Ending Time: Chemist:

Comments:

Description Lab ID Description Lab ID

2 /,,12

3 13
4 /"~-- 14

51 15
6 16

7 17

8 18

9 19

101 201

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

// ~~~~ (~~ ~ 7fiI ____ ___

A-6000-881 (03/92)
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TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

L/"

Se,3 No Sample Point Date Time 1ssued Prerty

1248.-8525 BECHTOLD 10-26-93 10: 3 26
Deema.fl Mtr lSandr Res.1Ult ri Charge Code Reruns

AT ' LA-503-101 1% RECOVERY E11457 0
Sample S-ze Customer 10

/? Q 2ISTD
C-150 EVCRBRUSH

.DVA 4T~# REC*724%'CUT FOR RERUN

Aayl-IAnalyst - 3 Ana t .4 Arl

Tine Completed Lab Unrt Mgr.Z (

,io--'-5 ~ -- ''-~ ~--- Apha Calculation (CUPC CA 2.0)
- 6.P r'2' By: DO MILICIA, .on 10-26-1993 at 19:04:21

Det 113 2 -inck oust Aa tff. : .2322
____________Saple size : 10 ill Dilution: 1/ sapie 1 J-1248 Bout 11

____ __ -2L~--- - 0.6 8.51631-03 uCi/L alpha;
3a 30

-- Saple I J-1248 Bout 12

130T
- 0.6 8.3321-03 uiL alptha

30

Sample I J-124 Bout.$ 3

1176
- 0.6 =7.48811-03 uCi/L alph

30

Sample I J-1248 Bout 14

1294
- 0.6 =8.25111-03 uCi/L alph

30

BEST AVAILABLE COPY



WHC-SD-WM-DP-057 REV 0
TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

* ea Osamnple Pontl Date Tine Issued Pr.t,,y

C1249.-8625 ~ 1E~TCL Q-26-93 10:4 26
Oetelm"no deto, Standard eslUnsCharge Code lie ru n.

AT LA58l1 uCi/G Rec E11457 0

Sample S.Ze Customer ID

COUNT AS uCI/L R S
USE 13,14,15 OR 16

OUT FOR RERUN
kalyst - I A Analytlt - 3 An~afySt -4 Analyst. -

Date Tnre Completed Lab Unat Mgr

/3.
Mph u&tion (muCSl 2.0)

h7: D1i NILICIA, on 10-26-1993 at 21:17:14
Oct 113 2 -inci soult Alph elf. : .2322
Saiple size : lo &L Dilution:

Isuie 8J-1249 tout11

-1- 0.6 (6.39231-05 uCi/L a141a
30

- *Saiple I J-1249 but 12

9

1.:..- - - 0.6 . 6.39231-05 uCi/L alph
30

* BEST AVAILABLE COPY



WI-C-SD-WM-DP-057 REV 0

TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

Serial No Sample Point Date Time. Issued Priort

_j 11250.-872:,5 BECHTOLD 10-26-93 10: 5 26'
Determination Method Standard Result Units charge Code Reruns

AT ILA-508-1O uCi/G Rec E114570
Sample S20 Customer I D

? -,o KE-152-A
Remrarks. Calculations. Results I-
COUNT AS uCI/L R S
USE 13,14,15 OR 16

OUT FOR RERUN
Analysf - 1- .n-A I t-3 Anralyst . 4 Analyst. -

HIS HIS HrS

Date Time Completed LbUi g

5- -806-61 1 - 31'

/41, -, 2~ 7 -1

3o Alha 'leu~tiou (CRPC CL 2.0)
By: D1 KULICIA, on 10-26-1993 at 23:10:52

~ Iet 113 2 -inch iount Llpha eff. : .2322
Suple siie : .1 &L Dilution : 101

Sanpie 8 J-1250 gount 11

1797
-________ -0.6 :1.16191402 uCi/L alpha
30

sanpie 1 J-1250 Mont 12

944.
- - - 0.6 6.04781+01 uCi/L alpha

30

BEST AVAILABLE COPY
41



WHC-SD-WM-DP-057 REV 0
TOTAL ALPHA ANALYSIS -UNDIGESTED SAMIPLE

Sv's
1 

No Sanple Po'nt Dale Time Issued Pr~o,,ty

.7 1251.-,S7251 "-(H1T)L,D 10-4-6-3 10: f-25-:
Deern."ton Method Snan l'Reut ns C a ge Code Reruns

AT LA-508-O u~/ ec E11457 0
Sample Size Customer 10

Rtemarks. Cateutatronlt. ReSultsKE1 A

COUNT AS uCI/L- RUSH
USE 13,14,15 OR 16

OUT FOR RERUN

Analyst - I Analyst - 3 Analyst - 4 A yt

.Hrrl HMrS Mrs ~

Date Tnme Completed uUnMg

5 -6& 06YIA-tO 31

/2.3' - 6 lph calculation (CMPC..CA 2.0)
hy: IN H A, on 10-27-1943 at 00:04:37
Det 113 2 -lad iount Jilpha. ef f. .2322
Sample size :.1 &L Dilution : 1

i aiple 1Jl251 Kout 81

-- 173
-0.6 =1.00231-01 uCi/L alpha

30

Sample I J1251 bout 12

99
-- -__ 0.6 5.23781-02 cCi/L alpha

30

* BEST AVAILABLE COPY S



WESTINGHOUSE HANFORD COMPANY

WHC-S-WM-DP-057 REV 0 222-S LABORATORY" U 2 Ae

ANALYTICAL BATCH (K
La _Sgent Serial No.CsomyID

Anaysis~~ Sample Prep:

Instrument: ~ ~ 3 7  ~Procedure/ Rev:

Technoogist(\ K Q Q Date: C-

Starting Time: _ _ __Temperature

Ending Time: ' -5ih Chemist: (t
Comments:

Description Lab ID Description Lab ID

2 *~12

5 15

6 16

7 17

8 18

9 19

10 2

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

A-6000-881 (03192)



WHC-SD-WM-DP-057 REV 0
ANALYTICAL BATCH SUMMARY SHEET

METHOD.: A50-O DATE START: / ig'

WPREPARED BY: LA5811DATE COMPLETE: 0 79 q-

S.L. FITZGERALD /'/3

_________UNITS: ug/mL_____
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2-SD PREC ACCU %/REC DET LIM %CT ER

STD 941351 J1258 ALPHA 8.24E-03 ______105.5 2.55E-07 2.8

BLANK J-1259 ALPHA <1.02E-05 _____2.55E-05 38.3

KE 14A J1260 ALPHA_ 5.64E-02 _____25E0 .
KE 15A J1261 ALPHA 8.04E-05 _________2.55E-05 10.2

NARRATIVE: No SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:
Standard MeUlt are reported in ug/L

~" 44



WHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Seral No SaDw F.t~e T-re iss~.ed PGO~.y

.j 253 -552 EE7HLD 1-'9 :
Dee~~a- ~ M~O Sa'zad Res.,I: U,s c'harge Cooc Re'

AT~' LA5311 %RCVERY E14156 0
SAT S.:e810 Cvsio"'er 0D

STD
Pe'rS Cc., a-s,50

S510 HE V -C R RUSH
ST- Qkb~ RESULT

iSTD VAL 4,?oPzi- 3 '/RE(' /6 5

alystt I Alyys'0 - 5

54a680-Ml R 10 83

BEST AVAILABLE COPY

AT: LA-508-101 (D-0) LIQUIDS STANDARD REPLICATE

)E=~fR N1JMBR 16 16

1258-5525 )IS E 1,2. or 5 (S)2 2

~* ~ COl UNS (T)1314 1355

042 IjMN7TB(Ein N=F (MT 30 30

ATS: 7 3CKCROUND in -prn (BKG) 0.8 0.8

AT 3AMPLE SZ in ML.(S 10.000 10.000

Reiz ~ Mo .I1ON FACTOR (OF) 1. 1

)IGEST O!UTIN FACTOR (DDF) 1 1

-ICNYFACTOR (EmT 0.2389 0.2389_
_g Rax. or Rs, (SAMPLE PATE) as APPPOPRIAll 43.000 4.367

Ft'AMLE COKEnTRATION in piCi/L 8.11 E-03 8.37E-03

10/28/93 YG. pCi/L in SAMPLE or DIGEST SW11ON as APPU)CABLE) 8.2366E-03

Rs (Seniple Count Rate) = ('IC / CI) -BKG

ALPHA TOTAL pCi/L = Rs 8 OOml/L *IF DOF / DI EFF * SS 2220000#111/ 1110)

AL.PHA TOTAL. pCi/ral. ALPHA 'TOTAL. pCi/ / 1OO0mLlL

Reltve Counting Eror = (The Sqae ftR&ofITC+ BKGCI (TC -BKG' cI)

Detection Levels and lim Than Values ame determined from Proediure LA-50B-002.

HRA MOAL in pCi/L (AVERAGE) =8.24E-03

flE=~TON

LHA MOAL in pCi/mL (AVERAGE) =8.24E-06 ] LEVEL____________________________________I2.55E-07
'lV QN'NG EPM~R -2.8% ____

Il~~a77 En6 y 6 1& Date: 29-01-93 L
Approvd by:Date: _ PJ, _I

Form I Rev. 1 Page 1 of 1

45



WHC-SD-WM-DP-057 REV 0
TOTAL ALPHA ANALYSIS -UNDIGESTED SAMPLE

1311/ B 21 BWLI, *OR 10-29-1993 at 02:38:31
S~t 116 2 -inck Nout 1lpia eff. :.2389

'30 Suple lize 10 nL Dilution :1

L3KSaaPle IJ1258 Noutitl

- 0.1 8.1077-03 uCi/L alpha

Sanple I J1258 Bout 12

1355
- - 0.8 8.36541-03 uCi/L alpha

30

* BEST AVAILABLE COPY

46



WHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Se, af No Sa'-,e P- -I Dare T,me Issud P'.ow.y

G ~ ~ ~ - -10.- 2 FGTL D 1 0 -9 3 9:3 2

ere,,-,ai,cr, td-et ,d Slarnca'o Result Un's Ca'ge Code Re'runs

AT LA-508-101 uCj,/ML E1415 6 0
San-re S,: Customer I D

? , O IpELK
Re-ar-s Cac:ca!-or's recu,!s

COTU NT AS -Ci/L R S
USE 1,14, 15 OR 16 RUS

ANU S - I .1lt. Aratyst -3 Analyst-.4 AnalJyst -5

HIS HIrS -,s H'HSS

:aie Tne Co-c eOe L ao *. - -,

BEST AVAILABLE COPY

AT: LA-508-101 (D-0) LIQUIDS BLANK REPLICATE

_________, )E=~R tNUABER 16 16

J1259-5625 HHSIZ 1. 2. or 5 ()2 2
CON 00J ~ 7 9

2042 MMr ThE in MINIIF Will 30 30

AT 33h 3ACKGROUND in cpm (BMG) 0.8 0.8

AT WLE S2Einml, (SS) 0.100 0.100

R~~Pi )IUM1N FACIOR (DF) 1 1
AGMT DaL=lN FACIDR (DDF) 1 1

-7X4YFACTOR (EFF) 0.2389 0.2389

ARrnax. or ft. (SA MPLE PATE) as APPROPRATE 0.539 0.539

WLE NMUICAsIfON in iiCi/L 1.02E-02 M 1.02E-02

10/28/93 ~. p~iL in SAMPLE or DIGEST S)UMION as APPLICABLE) < 1.0161E-02

Rs (Sample Count Rate) =(MC /C)BK

ALPH{A TUTAL =~i Rs I IOO0ml/L I DF " DDE'/ EFF SS I 2220000dpmn/pCi)

ALPHA TOTAL pCi/mL =ALPHA M~AL pCi/ / 1QO0ml,/L
Relative CountingError = (The Suare Rot of TC+BKGC7) / (TC- BKG ICr)

Detection Levels and Les Than Vaues arm determnined from Prooeure LA-508-002.

1HA TOTAL in jiCi/L (AVERAGE) =< 1 .02E-02

DET=10N

!EHA TOTAL in pCi/m-L (AVERAGE) =< 1 .02E-05 LEV'EL

LESS Than Value was Determined from Lc. 2.55E-05

pCimll
IVE COUNTING EPMR -38.3% _ ____

b[ -aE Ent ry b y: - e ~6§Date: 29-Ojt-93
Approved by:._ Date:

Form 1 Rev. 1 Page I of 1

A47 -



WHC-SD-WM-DP-057 REV 0
TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

Kla Calculation (C9.PCSL 2.0)
BY: 12 H LIL, on 10-29-1993 at 02:40:08
Det 116 2 -inck sount llpba tff. : .2383

7 ... ,ple size: .1 AL Dilutioz : I

300

suple I J1259 tout 12

9
-- -- 0.8 C 7.17421-03 uCi/L Elph

30

* BEST AVAILABLE COPY



WHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Ser a: %o Sar- e -i ::2e Tn-e ,,,el Pr~ow~y

Dee- -a! c, M.elhoc Sla"C2a0 Resfl u'.:5 Charge Code Rewaos

A T LA - 5 08- 1O1 uCi/ML 7-141560
Sa,pie S Culcer1

? o KE 14A
Penaks Caic, a>SPesuIls

CUTAS UCI/L R S
USE 1:3,14,15 ()R 16 R S

A a -t 1 V] Analysi - 2 A51 lyst . 3 Analysl -.4 Ae~alySl

'sHsHSH's

FX Te Conpl:ee 
LAD U"I M91

s, w~o-oOL 4-10-831'

BEST AVAILABLE COPY

AT: LA-508-101 (0-0) LIQUIDS SAMPLE REPLICATE

E=RriW 16 16

1260 5725 E{ 1,2, or -52 2 2

OTAL COUNTS (I)78632 100806

042 xINT TiME in MINUT (CT) 30 30

AT , ]tf 'ACKGROUND in cpm (K)0.8 0.8

T 1PE SZEin mL (SS) 0.100 0.100

MNN )ULMN FACTOR (DF)11

NEST DILUI1N FACTOR (D) 1 1

a 3 TKXh2Y FACTOlR (EmT 0.2389 0.2389

1ARzax or Rs. (SAMPLE PT7) as APPMEPPIATE 2620.267 3359.400

LEt6 CONCLIATION in pCi/L 4.94E + 01 6.33E +0 1

110128/93 IEWG. EGAi in SAMPLE or DIGEST S)UJI1N as APPLICABLE) =5.6374E+01

Ps (SampleCount Pate) = ('IC /CT)-BKG

ALPH{A TOTAL pCi/L = Rs I 1OO0ml./LI DF' DDF /CEFF *SS' 2220OOdpm/yi
ALPHA TOTAL pCi/mL =ALPHA TOTAL pCi/ 100ml/L

Reaie ntUng Error =(The SqureRoot oTC + BKG * Q) / (IC -BKG 'C7)

Detection laels and Ls Than Values ame detefnined from Procedure LA-SO -002.

WHA TOTAL in 1aCi/L (AVERAGE) =5.64E+01

DErEC'IN

J HA MOAL in pCi/mL (AVERAGE) 5.64E-02 lL

2.55E-05
pCi/m

IAT COUN1NG EPM~R =0.4% _____

I oata Entry by: I' Date: 29-Oit.9

lApproved by: - /Date: I-~ A. '1
Form 1 Rev. 1 ' Page 1 of 1
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WHC-SD-WM-DP-057 REV 0
TOTAL ALPHA ANALYSIS -UNDIGESTED SAMPLE

Alpha Clutin(CRPC..CLL 2.0)
BY: IN BAIIA,. 04o 10-29-1993 at 02:39:47
Det 16 2 -inch mount A1lha eff. : .2389'7g43~ ~.Sample size: .1 ILL Dilution -

30Saple 6J260 Mout 0l

78632
---- - 0.8 =4.94061+01 vCi/L alpha

30

sample 5 J1260 ount 5 2

100806

0.8 6.3U421+01 uCi/L alpha
30 -

* BEST AVAILABLE COPY

50



WHC-SD-WM-DP-057 REV 0
PLACE ANALY-TICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

a; NO sa - e P -1 T.,'e 7 "~E~POr

0ee ric e'~hcc Stan~ca'3 Resull Unl C'~a~e Code P~~

AT 7A-508-101 uCi/'ML E14156 0
Sa~p~e S-e Custom'er 10

?,o m - K E 15 A
Rem'a'ks Cacaic~s ";ess

CON16~C/ RUSH

st . Aralst -*2 tAalyst- 3 Analyst -4 Analyst -

54~ 6 . IQ R t

BESTAVAILABLE COPY

AT: LA-508-101 (D-0) LIQUIDS SAMPLE _REPLICATE_

~W o, )WF=R NUMBE 16 16

J1261-5725 )ISHSIZ 1. 2.or 5 W. 2 2

% MAL CUNTS (T)167 137

2042 XW7ME MIN=I1 (CT) 30 30
AT~D 1ACIUD in cm (BKC 0.80.

T IWE S2EinML. (SS 0.100 0.100

FW W LUDJN FACTOR (OF)

AEST DILITON FACTOR (DDF)1

7IINYFACTOR (E .2389 028

pRmnaz or Rs, (SAMPLE RATE) as APPROPRIATE 4.767 3.767

.. ... TPE CflNCEN1TA1ON in pCi/L 8.99E-02 7.10E-02

10/28/93 pV.CiAL in SAMPLE or DIGEST SOLLMKN as APPLICABLE) =8.0449E-02

RS (Sample Cont Rate) = (TIC / CI)- BKC

ALPHA TOTAL PiCi/L = Rs - OOOm/L' O F 8 DDF/( EFF' SS 2220000dpm/iiCi)

ALPHA TOTAL Pici/mL =ALPHA TOTAL ,CA / 1OO0rnl/L

Reaie ountng Error =(The Square Rnt ofTC +BKG * "7 / (T - BKI CC)

* Detectin levels and Lm Than Vaues are detemined from Procedure LA-508-002.

FUHA TOTAL in PCi/ (AVERAGE) =8.04E-02

DET=0N

kHA TOTAL in gCi/miL (AVERAGE) =8.04E -0 LEVE

2.55E-05
pCirml,

fLUAIE COMING EPJR -11.2%_____

110ata Entry by: Date: 29-Oit-93

Apprvedby:. /Data: I- tA)c-' - 93
Form 1 Rev. 1 6"Page I of 1



W)HC-SD-WM-DP-057 REV 0
TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

1lph a Clclatjon (CIPC.CLL 2.0)
SBAULA, OIL 10-29-1993 at 02:39:18

/7 ,Det 16 2 -inch aout Alpha eff. .2289
Suesz:.1 &L. Dilation : 1

Sanpi, I J1261 hout 81

____7 167
~ p: -0.8 8.98761-02 uCi/L alph

30 30

Seaple 1 J1261 tout 12

- 137
-- 0.8 7.10211-02 cCi/L alpla

* BEST AVAILABLE COPY



WESTINGHOUSE HANFORD COMPANY

WHC-SD-WM-DP-057 REV Q 222-S LABORATORY

ANALYTICAL BATCH 17 2. C ,
Lab Sem ISj, Customer ID:

Analysis : - Saperep: WI/4

Instrument: ( 9~~~(;Procedure/ Rev: c( -lt~ ~~

Technologist ~ ~ j -Date: / z /
Starting Time: IN kx Temperature /VY '
Ending Time: \ Chemist:

Comments: ~~K~~r

Description Lab ID Description Lab) ID

1 INITIAL LMCS CHIECK STO

2 REAGENT BLANK ______ 12 _____

4 14

5 --- ~c 15

6 16

7 17

8 18

9 19 _ _ _ _ _

10 20

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

Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

A-6000-881 (03192)



WHC-SD-WM-DP-057 REV 0
ANALYTICAL BATCH SUMMARY SHEET

MTO: LA-508-1 01 DTSARNOVEMBER 2, 1993
PREPARED BY: DATE COMPLETE:

S.L. FITZGERALD ~j /-' Y(NOVEMBER 3,1993

UNITS: uCi/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER

STD 109851 J1263 ALPHA 1. 11 E-02 __________107 2.34E-07 2.5

KE-1 7A J1264 ALPHA 8.53E-02 2.34E-05 0.3

KE-1 9A J1265 ALPHA 3.1 OE-04 2.34E-05 4.8

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEM SNARIATION S FOR THIS BATCH:

The results for the standard are in uCi/L.

54



PLACE ~ sps~~ ANLTCLCR N O EO-ONTWRT NSAE WD SQW -PP; E

BECTOL VL 1-9tZ -0

Dtriain--7 hdAndalys 'i Chrg ACodes -3Anlyf4 nays

Re ak aluai ns . C n tlllS d L~

5~5 140 
06 E4R Z RUSH

~~~~~ L"::1 13ECO N JMI 31

~~ TAL COUNTS (TC) 177 1695

2063 liONT TTME in MNU11 (CT) 30 130

SACKGROUND in epm (MKG) 0.6 0.6

ATE 5AMPLE S7Y in mL (&-) 10.000 10.000

......... LIMON FACI1DR (OF) 1 1

MUST DIUION FACTOR (DDW) 1 1

A, 'FFMNCY FACTOR (EFF 0.2322 0.2322

CJOHNSON x, Rinax. or Ils, (SAMPIE RATE) ast APPFR)PIATE 58.667 55.900

M ~APE CONCENTATION in pCi/L 1.14E-02 1.08E-02

11/02/93 VV pCi/L in SAMPIE and REPUICATE =1. 113E-023

Rs (Sample Count Rate) = ('TC /UIM)- KG

AIPILA TOTAL pCi/L = s S IOOOmL/L S OF' DDF/ EFF * SS 2220000dpm/pCi)

ALPHA TOTAL pCi/mL = ALPHIA TOTAL pO/L / IOOmIL -

Relative Counting Ezr (TheSquare Root of'ITC+ KG *C7 / (TC- BKG "CI)

Detection Levels and Lem Than Vaues am~ determined from Procedure~ 1.-508-002.

h IA TOTAL in Ci/L (AVERAGE) 1. .11 E-02

JPHA MOAL in IiCi/ml, (AVERAGE) 1.11 E-05 ] LEVE____________________________________1 2.34E-07
J'EATMV CX)UNTING ERROR 2.5%-

Data Entry by: Date: 03-Nov-93

Approve by: 4 Date: S- -&cJ- -73
Form 1 Rev. 1.1 55 Page l ot 1



WHC-SD-WM-DP-057 REV 0

TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

[5h Calculation (CRPC CLL 2.0)
BY: VA RATHOID, on 11-02-1993 at 18:38:13
Ott 113 2 -inch "Out ,Alpha eft. : .2322

, 4 c~i~~ S ipe ab: 10 IL Dilution:>

saiple 141263 Biout SII

---- 1778 - 0.6 :1.13811-02 uCi/L alpha

30

suple 1 J1263 mount 52

1695
- 0.6 1.08441-02 uCi/L alpha

30

* BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE IflS WM pp7 E 0
Ser.al No Sam~ple Point Date Time Issued Prinority

R, F C91.FV2 PHT TT Di 1 14: 46 1s
Determirnation Method. Standard Result Unints Charge Code Reruns

AT 11A-508-101 IuCi/PIL E11457 0
Sarrple S~re Customer I0

* IL(i~FKrI.7A
flernaks Calctlarlons ResUiIs

CiJl-INT AS IuCTL
tIJE iI.. 1 OR16RUSH

nayt IAnalyst - 2 Analyst -3 Analyst -4 Analyst -5

Hrs Hr$ H,5r Hins Hrs

54-660006r IR tO 831

BESTAVAILABLE COPY

AT: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE
),*EECTOR NUMBERA 13 13

J1264-5725 )IS1HSE 1,2. or 5 (M)2 2

M TAL COUTS () 131590 132214

2063 '01W TIME in MINUM1 (T 30 30

WA . a' w" ACKGROUND in epm (I]KC) 0.6 0.6

AT AMPLE SIZ in mL (S) 0.100 0.100

R~IA ~ IlJMON FACTOR PD)11
)IHGEST DILUMON FACTOR (DDW) 1 1

*ICIENCY FAMtR (EFF) 0.2322 0.2322

JOH1-NSON Ar, Rniax, or Rs, (SAMPLE RATE) as APPROPRIATE 4385.733 4406.533

mee AMPLE CONCENTRATION in 1tCi/L 8.61E+01 8.55E-401

11/02/93 WG. piCi/L in SAMPLE And REPlICATE 8. 5 282 E+ 01

Rg (SamnpleCount Rate) = (TC / CT) - KG

ALPILA TOTfAL pCi/L = 9s * IOO0iL/L * DIF * DDF /(EFF SS* 2220000dpm/pCi

ALPHIA 'TOTAL llCi/mL =ALPIA TOTAL pC/L / lOO0rn/L

Relative Counting Error = (TheSquar Root ofTC +IIKG I T) / (T - KG "Cr)-

Detection Levels and Lem Than Vaues ame detemined from Procedure IA-508-002.

IIATOAL in pCi/L (AVERAGE) =8.53E+01

DL=FX'ION
HA TOTAL in i1i/mL, (AVERAGE) =8.53E-02 ] EVEL

2.34E=-05

LATIIVE COIMING ERROR 0.3%1

jData Entry by: rDate: 03-Nov-93

IjApproved by: V V- Date: S-,s.)0 V - 13
Form 1 Rev. 1.1 57 Page 1 of 1



WI-C-SD-WM-DP057 REV 0
TOTAL ALPHA ANALYSIS -UNDIGESTED SAMPLE

Alph calniation (CRFC..CAL 2.0)
/ 3i~[q' BY: Y1 UTBOID,/ on 11-02-1993 at 18:36:39

Det 113 2-ich i unt ilpha el.: .2322
Saiple size: .1 AL Dilutiont : 1

Saaple I 1264 Hout I

131590
-0.6 :8.50801*01 uCl/L alpha

30

Saiple I J1264 Mount 12

132214
--- -- - 0.6 8.54831401 uCi/L alpha

30

* BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE 1AIHGO -SDW 4--DP-0,7 REV0

Seriat No Sample Point Date Time Issued Priority

1)1265.-572151 BECHTOL~D -1-193 I14:47 38
Determination meihod'Standald ResuIt Unints Charge Code Reruns

ATr L?-508 10 /ML Ell-457 00
Sample Site 1Custom~er10

D-)HNT AS u(-i/L R S
U-)2' L-13, 14,.15 OR 16

Anatysi Analyst Analyst -3 Analyst - 4 Analyst - 5

H-IS Hr s Hins Hi-s Hins

Date Trimre Com~plted Lab U tM)

X 54 6800 061 (A-10 831

* BEST AVAILABLE COPY

AT: LA-508-101 (D-0) LIQUIDS jf SAMPLE REPLICATE
)F=E'TR NUMBER 13 13

J1265-5725 )LHSSUE 1 ,2. or 5 (WS) 2 2

TAL COUNTS (i)477 519

2063 DUNT TIM in MINUES (CT) 30 30

At~ T?.:.ACKGIR)UND in epro (11KG) 0.6 0.6-
AT 3AMPLE SIME in ml, (SS) 0.100 0.100

xx~ N4: IUJTON FACIUR 0D) _______1 1

icESr DIUMON FACTOR (DDF) _______1 1
AW ~ FFICIENCY FACTOR (EFF) 0.2322 0.232

CJOHN .SO .N ....'A Rmx or R.', (SAMPLE RATE) a.- APPROJPRIATE 15.300F 16.700

kae AMPLE CI)NCENTRATION in jiCi/L 2.97E-01 3.24E-01

11/02/93 VG. pCi/L in SAMPLE and REP1ICATF 3.1039E-01

Rs (Sample Count Rate) = (MI / Cr) - 11KG

ALPHA 'TOTAL pCi/L = Rs I IOO0ml./L *DF D 11W/ EFF 0 *S 2220000dpm/piCi)
AlPHIA 'TOTAL VCi/rnL =ALPhIA TOTAL pCi/L / lOOmL/L

Relative Counting Er (The Square Rooof X + KG a T) / (TC - BKG I r)

Detection 14vels and Less Than Values ame determined from Procedure IA-508-002.

WHA MhAL in )Ci/L (AVERAGE) =3.1 OE-01

=1A ThTAL in eCi/mL (AVERAGE) =3.1 OE-04 ] LEVEL

2.34E-05
pCi/mL

TIECUNIGERROR 4.80/

be~ta EntrV by: Date: 03-Nov-93

Aproedby Date:toJ- 1-

Farm 1 Rev. 1.1 Page 1 of 1



WHC-SD-WM-DP-05 7 REV 0
TOTAL ALPHA ANALYSIS -UNDIGESTED SAMPLE

1-3 72-

Alph Calculation CCAL 2.0)
BY: V1 KALhOID, _on 11-02-1923 at 18:37:08

t $l3 2 -inch boost Alpht eff. : .2322
SauPle size: .1 AL Dilution 1

--. i~ fStauple 1J265 Hout Il

477
- 0.6 -- 2.96811-01 uCi/L alph

30

Sauple I J1265 tount 12

519
- 0.6 3.23971-01 uCi/L alph

30

* BEST AVAILABLE COPY
G0



WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY HC-SDIWM-DP-057 REV 0
ANALYTICAL BATCH

Lab Segment Serial No. Customer ID:

Analysis- Sample Prep: 4

Instrument: t, c 2 Procedure/ Rev: ~~

Technologis .Date: 4?- /&~9
Starting Time: Temperature 0(

Ending Time: //'00 Chemist: Z I*~ /
Comments:

Description Lab ID Description Lab ID

2 12

4 - 13

5 15

6 16
7 17

8 18
9 19

10 20

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

A-6000-881 (03/92)



WHC-SD-WM-DP-057 REV 0
ANALYTICAL BATCH SUMMARY SHEET

METHOD. L-0-0II , 4 DATE START:DE MBR1,93
PREPARED BY: OS- 01 - DATE DOPEEMB 1,19

S.L. FITZGERALD AADECEMBER 17, 1993

UNITS: ug/mL ____ ____ ____

SPL NAME SPL tD ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2*So PREC ACCU %REC DET LIM % CT ER

STD 1191351 J1284 ALPHA 7.92E-03 93.7 2.62E-07 3.0

BLANK J1417 ALPHA <4.18E-06 1.05__LOE-OS 131

KE13A J1285 ALPHA 9.06E-62 8.34E-02 9.33E-02 8.91 E-02 1.02E-02 11.49 __ _ 9.93E-06 0.2

___ 9.93E-06 0.2
_______ ___ ___ 9.93E-06 0.2

NARRATIVE: NN O SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

Standard results are reported as uCi/L



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

- /C' WHC-SD-WM-DP-057 REV 0
Ser-al No Sample Po'nt D7ote T me tssaed Pr or ty

Deiermnat~of Method Standard Resu~lt Unsts Charge Code Rerunrs

Sample S-ze Customer to

Penma,kS CalcJatrons Results

AnytIAnalyst-?2 aysi Analyst -A4 Analyst - 5

HISH, Hrs H's H's

Dale Tinie Completed La It Mgr

54-6800-061 P -tO 831

BEST AVAILABLE COPY

AT: LA-5-08-1O01 (D-0) LIQUIDS STNAD REPLICATE

.~etaINo... ETCTOt NJMIER13 13j

J1284-5525 )IM1 STIT 1 32 5 (ms) 2 2

Raa)ID TAL COUNI-s (711) 1281 1216

2391 :OUNT IME in NIINIJTES ((C1) 30 30

ATotT I~IACKGUIIN) in eprn (PIr;) 013 0.8

AT )AMPIE SIZE in nil, (IN) 10.000 10.000

~~ ~o II MiON FACITMR(W

4 )i(ThMr I)IIrrm FAMTW(1W

Av~Iy T UICIENCY FACTOMEi 0.2322 0.2322

TMIX pRmax, or kq, (SAMI RATE,') as APP'ROPRIATE 41.900 39.733

kA~I ME I COKE IN1ON in pji/I, 8.13E-03 7.71E-03

12/16193 1MI'. pCi/I, in SAMPLE~ ind REI'IICATE 7.9181E-03

IR (Sample Count MAP) =(TC / CT) - IJEG

AII'IIA TOTAL pIt/L 1, "s a lOOrnL/L * 1WF ' D)W Me E" SS -2'2U000dprzi/p1(i

ALI'IIA TOTAL JICi/ruL AU'IIA TOTAL IlCi/L / 1000 nsL/L

Rela~ive Counting Error (The Square Rool. of TC + 11KG ICT) / (TC - 11KG aCT)

Dctec~ion Levels and Less Than Values are determined from P~roedure IA-50l1-002.

[PIAOAL in 1111/1, (AVERAGE) 7.92E-03

IPIATT. ill 1ici/i. (AVENAGE) =7.92E-06 1 U VICL1

2.62E-0

pfi/tub

"ITV ONING ERROR -3.0% ______

16.1Enr y J k-C..ew~ Date: 17-Dc-93
lApproved by: Dote:

Form 1 Rev. 1.1 r' 'Page 1 of 1



TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-057 REV 0

it ~3 *~c ~tt 14'at tff. :.2*Q22

--------- - . E.128'vf83 uCi/L alptl

30

Su-tI .1 1264 tount S52

0 B3EST AVAILABLE COPY

64-



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

7-9 WHC-SD-WM-DP-057 REV 0
Se#ia No Sample Point IaeTm lsud P~r

1 7 117 c;-5625 r, EC!4nTOLD 12-15-93ue 15:49 1

Determination Method Standardj Result Unto Charge Code Reruns
AT LA -5 C) '33- uC i/I, E 14 1 7

Sampl SizeCustomer 10

7 B"LANK
Remarks. Calculations Results

US ~;14,1 R1

I A ili , nal st -2nal 3Anays - Aa lystOh - 5 .O~

BEST AVAILABECP

AT:H LA-081O (D-O LIQ ID BLN 's PICT

AT: LA508-1 01Z (D-0 LIQ ID BLANK REP50ICATE

*~ *7eu JlIIECtTOR 1)!)E' 13 13

Att 1ACKGR iI1CIE in EACTrn nI0;) 0.2 0.2

-MIX I max. or It,. (SAMIFJ RAIT) at APPIROPRIIATE 0.539 0.539
____ .......___ 'ANIPIE CONCENiTRATION in 1~IO, 4.18 E-03 4.1 BE-03

112/16/93 IVG. pCi/I. in 'WIPIIE antI REIIICMlE < 4.1816GE-03__

Rs (Sawmpn: Count, Iati.) = (11: / Ct) - IIKG

AIIIA TOTAL lsCi/L = s 'I OO00ml,/L I)1 ' [OlF / s ( EI 0000111115/;ICi

ALIIIIA TOTAL jaCi/rL = AUIIIA TOTALp~Ci/L / 100 nL/L

e-ltive Counting Error = (Ilc Spam Root. of TIC + I0KG ICT) / (IC - BKG * Cr)

Detection Lev&l and Less Than Values are determined from Ilineedure IA-50lI-002.

Il t IIA TOTAL, in p[Ci/I. (AVERAGE) =< 4.1 8E-03

l)ET11-1l7l)N

AIt ~A ~rl. in pCi/ntl (AVE:RAGE;) = 4.1 8E-06 lJI m11

LESS Than Value was Determined from Lc. 1 .05E-05

~EATV 'INGC ERROR 13 1.1%

i~oa Etr by ~Date: 17-Dec-93

Formi1 Rev. 1.1 ~j5.Page 1 of 1



TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-057 RFV

/3 c2 /~/ F3 k-0I

j....&pha Calculatoa CP..CL20
S BY: hC E! alK, _on 12-16-193 at 21A2:35

Net Ila 2 -jachI cut Mp~h eHf. :.2322.
Sa1 ie:.25 &L Moltion 1

Saxple 13 JA17 tout 1 1

----1 ---2 0.g ( 2.M151-03 DI, alpha

30

Suple I J 107l tout 5 2

19

* BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

/~ WHC-SD-WM-DP-057 REV 0
Serial No Sample Porrt D7ate I Tme issued Priority

Dete-ria .t~cn Method Standard Result Units Charge Code Reruns

SapeSz Customrer ID

Rernaks Calctiat ces Results

Ajn I si tAa 2 Analyst .3 Analyst . 4 Analyst -5

His HS H's His His

Date T n e Completed La n.1 Mcmi

_____________54 I 6800-061 (Rt .1 31

BEST AVAILABLE COPY

AT: LA-508-101 (D-0) LIQUIDS if SAMPLE ] REPLICATE 1
* sevf b, )JP7EX'fO NUIMBER 13 1 3

J1285-5725 AIISTH W.1 I or 5 (6)2 2

i ~th.I-5( K r)TAI. ('()IJININ 01.) 346406 354328 1
239 )UNT TIME in MNIMVFN(2 30 3 O

IA(-K(;OIJN) i rpm1K 0.7 0.7______

AT 'ANIIE SiZE in rod, ( )0.250 0.250

Rqtiut No,~ (lIIITION FAMiT)IZ (1)v) 1 1

4 lIGI5'f IfIIUI()N iA(21)Ik(SF

AIyet: 55 *FCIENCY I-ACTSR (E)VE) 0.2322 0-2322

Tr MIXrnytx, ort Ri,, (SAMIVlE KATE) %,; AnIIRfIINIT' 11546.167 11810.233

;i7 55 AMHE; ('0NCi:*NrI{A'IN in pji(/I. 8.96E l-0 1 9.16E t 01

12/16/93 JAVG. IiCi/I. in SAIIE and IIIJAh9.0619E+01

0m(Satllc uil. I16 e) =(R, / (1) - 11KG

AUIIIA TOTAL pGi/L = RI ' 11000:IiL/L -IJFIMF 1)1W / SSVE 2=2000djrti/1G(i

AU'IIIA TOTAL JICi/nl, = AII[A TOTAL IiCi/L /0 I0 0 n/L

RclaUve CounUng Ermr = (IlTc Square Extol of TC + D1KG I CT) / (TM - 11KG 9Ci')

IDeLedion Levels and Less Than Values are de~ammined I'mrm hroedure M-506-002.

1[l1'hA IOTAl, in 1i:/1, (AVERAE) =9.06E + 01
J I)I:I'I;U1ON

II1'IIA TOTAl, in~C/ (AVI.RA;E) =9.06E-02 I ] 1 lV Il. 1

99E-6

EI'1ECOUNIING ERROR 0.2%

DataEnty by - -- Datet: 1 7-Drtt--93

IjApproved by: (e~ ~ ~ //Date: IF PcG.)
Fom1 Rev . 1.1 Page 1 of 1



WHC-SD-WM-DP-057 REV 0
TOTAL ALPHA ANALYSIS - UNDIGESTED SAMIPLE

lpha Cacl7in (CRPCSAlL 2.0)
By: K" Ki~IM, __on 12-16-1993 at 21:46:31

sauilt sie .25 rL Dilqtiob

sai;'l J 1p85 rcu, f$1

---------- - 0.7 : t-9551'1 ul.i/L alpla

30

Sui~le I J 1285 tou~t 12

K14 328
--------- - 0.7 E.164(40~1 u~i/L alpla
20

* BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO Not WRITE IN SPACE

NoWHO-S -X V- ,11-111 TrtneIssted Prot

SeriasN Sample Poit Date'' 'm sse rirt

J 1285.-§72t BECHTOLD 1 4-93 8 : 5 i 18

Determination method. Standard Resultt Units Charge Code Reruns

A .? ' LA572- () u ,f I 14 5

Sample Size Customer I D

Pema ~ C4c'Rnesutts

An I st .1 AnaIVS .2 Analyst .3 Analyst .4 ttyt.

Hs HrSHSHStr

btb I AVAILABLE COPY

AT: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

J1285-5725 (NS1I SIZ. I . or 5 (ms) 2 2

Bata ((> )AI(IN~ 'X 328889 315982

23 91 '0I(Nr TINIF: in Niri-s ((3) 30 30

::Tor~ \(KlOIN)in r-pirnl(( 0.7 0.7-

IAT III] SIE in mlI, () 0.250 0.250

* frrs N IIJITVION lAM70lt (I1v) 11

5 IG.S I(JUONFA11I(I)IF 11

- ----- y~ iIlIflIl NCY FA(3Tl( ITT 0.2322 0.2322

mix itmarivx, or R;. (ANIPl, NATE) as APRlOPRIATFE 10962.267 1 0532.033

'04 M: IIPIE c:NT~i-ATIN in i'i/I. 8,51E±01j 8.17E-f01

12116/93 kV(;. 1t('i/I. in SAINIlliand REI1lJ(ATE = .35E±01

Its (Samiple Cout lWAI-) =(TC / (1) - IIK(O

AIItlA TOTAL IiCi/L = ld I IOOOniL/L Ii DF I)IW / ( Eli F 2"20OOdpmr/lCi

AUj'I1A~TOTAL ;iCi/niL =AUTIIA TOTAL 1iCi/L / IlOOMrnI/L

WIteU Counting Error (lic SquawemIHoot. of TC + [(KG " UJ) / (TC - I-KG ' *

Dctcton LeveLs and Licss Than Values are dctennincd from Procedure L.A-S5ll-002.

ALhATOAL ill 11(;i/l, (AVERAGE) 8.34E,

Alt lA OTI. in pfi/nil, (AVERACE. = 8.34E-02 j uvi

99E-0

plci/iiil.

~EA1V OINI1GlRld)R 0.2%

Data Entry by: - Date: 1 7-Dec-93

Aprvdb:-Date: 17-- /&' il
Form 1 Rev. 1.1 - ag o



WHC-SD-WM-DP-057 REV 0
TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

By:a I1r7A6, on (CRCS-AL 2.0)
30 B: r aw, , on12-16-1993 at 21:41:36

Det 813 2 -inh iout Alpha eff. : .2322

:3 S9 Y2-,saple size : .25 akL Dilution I

~ ) sapleIJ 1285 bout$1

---------- - 0.1 -8.5064101 Ci/L alph

30

Saale I231285 mount 1 2

315922
---------- - 0.7 : 8.17251+01 uCi/L alpha

* BEST AVAILABLE COPY

7 10



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE
~ WHC-SD-WM-DP-057 REV 0

serial No Samnple Point Date Timre issued P, 'drly

J1 5. -57251 rBE C) OD 1- 49 ~- ~
Dete'nai,cn Melhod Standard Result Units Charge Code Reruns

AT TLA-t508-- 1r1',~ 145
Sanrple size CuloCe i IE14ID

? K El'- CA
Remarks. Cillaions Results

1rC 1 ,14,15 C) R1

An yst. 1 2Analyst -3 Analyst .4 Analyst - 5

H'S H'S HrS His His

Date T,,e Conclted Lab

54 r8OG-061 A 10-83)

BEST AVAILABLE COPY

AT: LA-508-101 (0-0) LIQUIDS Fr SAMPLE REPLICATE
.. :$erM Vo. ~hTR NI~i~t131 13J

J1285-5725 ASH1 SIZ, I -onr 5 (INN) 2 2

:.~tHO52 ITA!. COINh (11) 355308 365951

2391 :01JN' lITE in NINIITS WI) 30 30

'AT, otJArl( O N in(Itl (IIK(C) .0.7 0.7

-AT 'ANI'lI ST.E in nil, (55 0.250 0.250

Reji )* IIMfON I-A(7MR 1w 1-
6 (PIIE)DIJ IO 1

Ae1ly ,K;IiCENCY F'lto (:1 0.2322 0.2322

T MIX r. Rmntax, or Ist. (SANIIIl; RATE;) as APPROPRIAll: 1 1042.900 12197.667

~ MIICON(I:n TION in p(71/1. 9. 19E 4-01 9.47E±+0 1

12/16/93 \G ~/.in SANII; Eand RtET'ICATE = 9.3274E+01

Est (Samuple Cuunt, Nale) =('IC / (:I') - IKG

AIIIIA 'WTAL pCi/L Is I I000rnL/L I DFI IDF EFF " 2"20001)dpnl/pl'i

AUIIIA TOTAL pCi/niL =AUlIIA TOTAL pCi/L / I O0mL./L

R~elative Coun~ing Error (The Square Root, of TIC + 6JKG I Cr) / ('IC - UKG ICT)

DetecUon Letvels and less Than Vaues are determinedl fom P'rocedure IA-50t3-002.

IIPH1A IT)TAL in 1pCi/I, (AVERAGE) 9.33E + 01

I~i~'jAill i~ ;/ml, (AVI;RAGE) =9.33E-02 I1:VEL

99E-6

JEIAT1VE COUN11NG ERROR 0.2%

Dat Enry y: -~~- -Date: 1 7-Doc-93

j~proedby Date /-0-ec -'3
Form 1 Rev. 1.1 '71 Page 1 of 1



WHC-SD-WM-DP-057 REV 0
TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

f;' 1 2 -ir,;l u;;;t L' ;-'. e'! .22

5-9 1 saxp1e I 12e In ount I1 I

--------- - 0.7 9.11071+01 u'vi/L alpha
30

Eai;le : J 125 n t 2

* BEST AVAILABLE COPY



WESTINGHOUSE HANFORD COMPANY
WHC-SD-WM-DP-057 REV 0 222-S LABORATORY

Lab e mnt erjNo.ANALYTICAL BATCH "Z -

Lab__Segment___________ Customer Ij:

Analysis: Sample Prep:

Instrument: A L-t -5 Procedure/ Rev:k~u~)~

.Technoloist:(~ & Date:

Starting Time: CATemperature l

Ending Time: Chemist: 'SC LrLAC

Comments:__ _ _ _ _ --- _______________________ ____

Description Lab ID Description Lai) ID

1 NITIAL LMCS CthECK STD d 11 _______11

2 REAGENT BLANK 12 ____

3 _____t 13 _ _ _

5 Q 15
6-~ Lou~ 4 21S '7C 16 _____

7 17

8 18 _ _ _ _ _

9 _ _ 19 _ _ _ _ _

10 2011

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

Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

A-6000-Eml f03/92)1



ANALYTICAL BATCH SUMMARY SHEET WHC-SD-WM..np-nsp7  R;EV
METHOD: DATE START:

LA-508-101 DAE DECEMBER 9, 1993

S.L. FITZGERALD klDECEMBER 13, 1993

______UNITS: ug/mL ______________

SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2*S0 PREC ACCU %REC DET LIM % CT ER

STD 109B51 Jl 284 ALPHA I 08E-02 1039 2 01 E-07 2,5

KE146A J1235 ALPHA 8.65E-02 7.36E-02 8.79E-02 8.27E-02 1.58E-02 19.07 &.02E-06 0.2
_________ _____ _____________ ______ ______8.02E-06 0.2

_____________________ _____________ ______ ______8.02E-06 0.2

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

LIST SPECIFIC PROBLEMVS/VARIATIONS FOR THIS BATCH:
Standard results are reported as uCi/L

74



PLACE ANALYTICAL CARD IN BOX BELOW-D0 NOT WRITE IN SPACE

i--i.-Fy .. ft - -M I REVO0
Seal No Sample Point Tnme issaedj P 0~

Dee-aen KAIco Standa-d re,l -,uttS, Charge Code en

5a. CaS,. c, !C,

-TD VAL ~ 3 ~ , 3 ~2

Arna'ysl -1 A'l~yst .2 Ana~yl 3 Analyst 4 Anaiysi - 5

TeCoc-r wed a /

/ ~awu I 6001- 6 10 -83)

BEST AVAILABLE COPY

AT: LA-508-101 (D-0) LIQUIDS STANDR REPLICATE
Sea N.ICT~RN EIR 13 13

128 4-5525 I)EM1 4TE 1 2 .or 5 (M)22
Batch ID rTLCI.T (T) 1706 1654

212 01I.T rPi'[F in INTS (I30 30

A T .3II >IZF in niL ( ) 10.00010.0
Na7 )11.1,)103 A 'PPMOPP.IAT1 56471:

TnIs. :FIC!ENCY FACOP. (l)0.2322 0.2322

12/09/93i/ in SAMPlE 3131 PEPIII7ATE 1.0786E-02

P3 (Su,,mple Count Rib) =('Tr / CT) - [3KG
ALPIIA TOTAL pCi/L P= '3 1 0(0nL/L ' OF * IF /(EFF - -S 2221000I. n/pji
AlPHA TOTAL jli/n3L = AUII TOTAL IICi/L /1000rniL/L
I-.Maive Counting Error (The Sj'Iue PaAi of TC 4- *K CT) / (MIT - IJKG (7)
DetIion L 'Is anhd Less Rin liled 11 leermincl (inni l'nxf. iiw, IA-SO 31-002.

*U.PIIIA TOTAL in pCi/L (A VE PAkGE) =1 .08E-02

DETEI'ON
\IPIIA TOTAL in i~li/mI. (AVERAGE) =1 .08E-05 J EV l.

jiCi/m-l
[AiW1TRE COUN-,MG ERROR -2.5%

DataoEntr by:Da 

:

Form 1 Rev. 1.1 Pae1o1



TOTALWHC-SD-WM-DP-057 REV 0TTLALPHA ANALYSIS - UNDIGESTED SAMPLE

Alpla Calcuh:"on (CCLCL 2.0)
__________ qBy: IS WAILL,' on 12-09-1993 at 17:52:50

3aDet 113 2 -inch inout Alpha eff. :2322
Sal il ! e : 10 tl Nl.tirl 1

1706
--------- - 0.4 1.09:41-02 uCi/L Elpla
30

Satple I J1284 Sount 1 2

1654
---- ----- - 0.4 1.06181-02 uCifL a];ha
30

* BEST AVAILABLE COPY

76



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serrat No. Samrple Point Date BTimenin ssued P,,rintty

4.185. -572"r- BEHOD 1 -93 6: 58 18

D e e r i nIo e h o d S ta n d a rd r e s u lt U ni s C h a rg e C o d e R e ru n s

AT LA-508-101 u C-I/M L E14i157 1
Samsple Sze Customrer iD

? 12"j KEI SA
RemainS Ca1CL,ons Resutjs

CCM)N AS CJVLRERUNI

Ahatyst 1 Anatyst -2 An yt 3 Analyst - Analyst - 5

Hs H's H, H,5 H's

T-e t n COwrld LA L ,, KA'

BESTAVAILABLE Copy x'
AT: LA-508-101 (D-0) LIQUIDS Jj SAMPLE REPLICATE

__M, _ __ ___7MR_ __ __ __ ___ __ __ __ __ 13 13J

.255725 ~ISL- ST7 I, 2 .or 5 CM)2 2 i
Batch ID UR)T M COI NIS 1120 4091

2312______ II, CT 1%IF in \I\ITP (I 3 3

[IMP[ K IHY -E in rniL (I0.250 0.250

Analys a FliIINCY FAUTCP. (I:PF) 0.2322 0.2322

r Ie. Rna. or P. (SA.N~flE RATE) ;i APROlPRIATE 12239.733 10063.400
i000 .X\IPIE (nC(GNCRARATION in pCi/L95E1 01 78E0

112/09/93 IF. PCi/I. in SAMPLE .>nI RElICATE 8 .6533E+01

Ps (Sanimple Count PA L-) =(TC / CT) - D1KG

ALPILA. TOTAL ltCi/L P,- ' 1000fnitL I DF *DOF / f ( SEF 2:12(Ii0i0,n'i/p~
AlP1A. TOTAL iCi IniL =AIII TOTAL IiCi/L /1000 tnL/L

Relative Counting Erm~r ( The Sqtin, Pcxxa o~ TC 4 11GCT TC I )K( IT
Dete,)ion toro.Is, and "-st Than Vilioi aw e lterniin,-d (tnu [r LkotsI-50Oi-I) ) .

FLPI{ 777A in p(.i/[ (iVERAE) 8 8.6 5E + 1

JEFI1A 7TOTAL in pji/niL (AV1TRAGE) =8.65E-02 ] EVELI . E-06

F 77- 
iCi/rnLIEETIVE COUNTING ER~FOR =0.2%

jData Entry by: Date: 10O-Dec-93
Approved by: Date: /1-t1ec-'
Form 1 Rev. 1.1 U '"Page 1 of I



TOTAL ALPHA P~PE AMPLE

_________ 1lpha Calculation (CkPC-.CLL 2.0)

r By: 12 BLUU.,, on 12-09-1993 at 17:48:Z9
Ot 113 2 -inch ftount Llpha elf. : .2322
Saiple size : 1 aL Dilution : 4

Yo Saple 1J1285 bout 91

367204
--------- - 0.4 9.49771401 uCi/L alpha
30

Saiple I J11285 Bount 12

301914
----- 0.4 =7.80891401 uCifL alpha
30

* BEST AVAILABLE COPY

S78



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

J12185.-5_7251 -EF('T 11 4-c"'e I p ", "

Dete-,'nal~on Method Slanda o. Result U-1sS Charge Codle Reruns

160

An~alSt I A'~aly sI 2 Ana ,st 3 An" ySI A Analyst 5

bae leLat I PA

51 68c,0 011 R 1C 83,

BEST AVAILABLE COPY

AT: LA-508-101 (0-0) LIQUIDS SAMPLE REPLICATE

NVER____ 13 13

J285-5725 )iL1 SI7E I or 5 M)2 2

Batah ID O0TAL COUNE (T293240 276215
j21 '(1\N I\E in mriNITF-, ((7) 30 3

IAT 3ANI'E SEZE in niL 0.250 0.250

q______ ig Prmai. or P;, (S.\IPI.E PATE) .a PPPOPRIATE 9774.267 9206.767
.am LAPE(OCNTPUTION in piCi/L 1 _7.58Ei .01 7.14E+-01

12/09/93 ikVG. pCi/L in SAMNPLE rindl EPUCATE =7.3 6 44E+01'

Psa (Srmple Count Nate) (IC / CF) - K

ALIATOTA\L l;(iiL * , 00mL/L E D / (I EIT- SS * 3220000lpn,'IiCi
ALPIIA TOTA IiCi/niL UIIILk TOTA pCi/L / 1000 niL/L
[1Iatjsp Couinting, Error (Rh,!ilaoRot of 'rn +. 13KC 1 () / (Tr, - EE C
D,!Le,.Iion LLweUs and "-z Than V,bies are detprrtinol filni ['zooluri! [A-503-00'.

LI4L TOTAL in piCi/L (IffU'AUE) =7.36E + 01

DETECTON
1I.PI[A TOTAL in 1tCi/mL (A',TRAGE) =7.36E-02 ] LEVEL

8.0E-0

=IATDVE COUNTING ERROR -0. 
2% i/m

Il0ata Entry by: j~Date: 10O-Dec-93
Approved by: D at@: -'1 -

Form 1 Rev. 1.1 UPage 1 of 1



WHC-SD-WM-DP-057 REV 0
TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

ilpi; cdlaj~toL (CRP- .CIL 2.0)
$ By: 16l BOiLA, an 12-09-1993 at 17:51:40

Dot ;13 2 -inch aout Alpha eff. : .2322
Saa;lo Iie L Dilu~icn

M0240
--------- - 0.4 : 7.5E,4514f1 uC!/L alpha
30

saiple 5 J1285 moant 52

276215
--------- - 0.4 7.14421401 uCi/L alpha
30

* BEST AVAILABLE COPY
so~



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-057 REV 0
Serial No. Sample Pornt Date Time Issued Priority

J1285.-57251 B-ECHTOL.D 21- 4-93 6: 58 115
Determination melrrod.Standard FResult Units Charge Code Reruns

AT LA-508-l0l uCi/-'h E141573
Sample Size Customer ID

? . D5:vir KEH 1 OA

LO)J1NTAS uCI/L, IEIUH-1SE 13,14,1t -R 16

Analyst. 1 I Analyst - 2 [Analyst -*3 Analyst -.4 Analyst - 5

H'S I-is Hrs H'Is -r

BEST AVAILABLE COPY

AT: LA-508-101 (D-0) LIQUIDS ~ [ SAMPLE REPLICATE
1*iINor WTECTOR NIrII3FP. 13 13

J1285-5725 [W1 IE I. or 5 (M)2 2

RttlhID IGTAL COCUflS (T)358429 321014

232 0,'\ lMIE in Nf[N1TFS ((CT) 30 30

__________ )rKr TI 0.-11 0

AT 1API 7Ei L( S) 0.250 10.250

Reu AN. LOTION FACTOR (DF) 11

Analyst *:. FFICIENCY FACTOR (EFF) 0.2322 0.2322

Pa or RzL (SAMPLE RATE) -u APPPRPIATE 11947.233 10700.067

12/9/9 AVG. iiLi AML n ElCT. APE CONCENTRATION in It(i/L 9.27E+ 0 1 8.30E+-0 1

Ps (Sample Cotunt Rilet) ('It / CT - BKG

A1111A TOTAL piCi/L I'Ps " IO0niL/L I DF *DOF /(EFF * -' 2220000r1pni/lCi

AUIIIA TOTAL IpCi/roL 0AIPIIA TOTA L IiCi/L/ [000 niL/L
Pplativp Counting Ermr The Sqr Riot of TIC + B11C * CT) / (TC - 13KG ' CT)
Oe~frction Lljvrs and Larss Than V'aluts are rhetramjnrrofm I cer IurL IA-508I-02.

AlHATOAL in IiCi/L (AVERAGE) =8.79E + 01

DETECTION

AUP1A ThTAL in ptCi/rnL (AVER AUE) 8.79E-02 1 EVEL

8.02E-06

1 iCi/rnL

JEIATIVE COUTN ERROR 0.2%

beta . E nty by: j 4 ( 2 3 - . D ate: 10-Dec-93
jApproved by: -77Date: /1-tet..111

Form I Rev. 1.1 Page 1 of 1



TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-057 REV 0

Ilpha Calculation (C&L 2. 0)

7-. B4 Y: a~ LUIAU, on 12-09-1993 at 18:52:57A
Det 113 2 -inch jaunt Mlph eff. :.2322
Sazple size :.25 iLL Dilution 1

30Saiple I J1285 Bount 1 1

358429
---------- - 0.4 -- 9.27071401 uCi/L alpta
30

Snipl 13J1285 hount 12

321014
-0.4 8.30291401 uCi/L nipla

30

* BEST AVAILABLE COPY



WESTINGHOUSE HANFORD COMPANY /7 7~~
222-S LABORATORY

ANALYTICAL BATCH WHC-SI-WM-DP-057 REV 0
Lab Segment Serial No. Customer ID:

Analysis: Sample Prep:

Instrument: 'AP. ~Procedure/ Rev: ~u& ~K 6v~~L
Technologist( A~~ Date: ~ )(
Starting Time: __Temperature /
Ending Time: 1 \3) Chemist: ~Ac>C

Comments: A- k dA \cc '-/

Description Lab ID Description Lab ID

2'>( ~ 12

3 13

81, - 18

10 J- ~~3\~ \ 20

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

Ig k & OUT OR RERUN

A-6000-881 (03/924



WHC-SD-WM-DP..057 REV 0
ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:
LA-508-101 A-NOVEMBER 9,1993

PREPARED BY: DATE COMPLETE:
S.L. FITZGERALD NOVEMBER 11, 1993

UNITS: F u/mL ______________ ___

SPL NAME SPL 1D ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2-SD PREC ACCU %REC DET LIM % CT ER

STD 94851 J1 284 JALPHA 1 .07E-02 _________103 2.67E-07 2.6

BLA-NK J1300 ALPHA <1.07E-05 _____2.67E-05 55.3

KE-13A J1 285 ALPHA 1.06E-01 8.68E-02 1.18E-01 1.04E-01 3.156-02 30.38 2.87E-05 0.3
_______ ___ ____2.67E-05 0.3

_________ ______ ___ ____2.67E-05 0.2

KE-20B .J1280 ALPHA 1.87E-02 2.01IE-02 1.84E-02 1.91 E-02 1.816E-03 9.518 ______2.67E-05 0.6
_________ ______ _________________2.67E-05 0.6

_______ _______ ___ 2.67E-05 0.6

KE-20D J1287 ALPHA 2.28E-02 2.32E-02 2.216E-02 2.27E-02 1.11E-03 4.906 __ _ 2.676-05 0.5
________________ _______ ________2.676-05 0.6

_______ _______ ________2.54E-05 0.6

NARRATIVE: NN O SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMSIVARIATIONS FOR THIS BATCH:

Standard results are reported as uCi/L

re c , '>2 15 e .



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Seial NoSml Point Date ITime issued riority

J 1284.-,525jaBECHTOLD 11- 4-93 8:47 1 r8
Determinaion Method/Standard , eutUisCharge Code' Reruns

AT LA- 508_1O1 %RECOVERY E14157 0
Sample Size ReutUisCustomer ID0

? \ y-,STD
Remarks. Calciahoris. Results

-510 EV-CR3

STD4tI'L~~) RESULT 1,07
SPTD VAL /0.31 .RE C 10 _Z

AnaiW:i ayst.-2 ~ Analyst .3 Analyst .4 Analyst -

Hrs psHis His HI-s

Date T." C Lab it Mg,

,,qV p54-6 00-O&VR-la-aJI1

BEST AVAILABLE COPY

AT: LA-508-101 (D-0) LIQUIDS STANDARD ]REPLICATE
Mi ' )FECITR NUMBER1 14 14

J1284-5525 )0 SimE 1, 2, or 5 ( 2 2

2110 OUNT TIMEin MVNRMS (Co) 30 30

:.~A.~T~ P~ACKGFOUND in cpm (BXC) 0.8 0.8

AT ;AMPLSIEinml, (SS) 10.000 10.000

X__ t______ILIoN FACTOR 01)11

)ICST IMUJTION FAC OR (DDF) 1 1

.MIEC FACTOR (EmT 0.2274 0.2274

C JOHNSON P_ Rmax. or R-, (SAMPIE RATE) as APPROPRIATE 55.467 52.767

~ 'AMPF CONCENTRATION in iiCi/L __1E-0 1.05E-0

11/09/93 WC. liCi/L in SAMPLE and REPUCATE 1.0720E-027

Rs (Sample Count Rate) =('IC / C)- KG

ALPHA TOTAL p~i/L = R * I OOOML/L 0 DF'S DDF /(EFF * SS 2220000dpm/pCi)

AILILA 'ITAL pCi/mL = AlPHlA TTAL pC/L / IOO0mL/L
Reative Counting Error (The Suam Root of TC+ BKG *CT / (TC - DKG ICT)

Detection Lewbl and Less Than Value ame determined from Procedure IA-508-002.

HEIA TOTAL in siCi/L (AVERAGE) =1 .07E-02

DEIWTON

J HA TOTAL in pCi/ml, (AVERAGE) 1 .07E-05 LEVEL

2.67E7

pXi/mL

TVCUNING ERROR 2.6% _____

Il~ta ntr by ~Date: 11 -Nov-93
Aproe b:Date: 17-M ,'-13

Formi1 Rev. 1.1 Page l ot 1



WHC-SD-WM-DP-057 REV 0
TOTAL ALPHA ANALYSIS -UNDIGESTED SAMPLE

/1 /J.J->73 t

- APRCalculatiOR (aCRP L 2.0)
BY: DR 1ILICIA, - i'l1-10-1993 at 15:11:56

'~jDet 114 2 -inch cout klPla et!. : .2274
sanpie size : 10 AL Dilation:1

Suple S J-1284 Hout I1I

1688
0.8 :1.09871-02 uCi/L alpha

30

Saiple I J-1284 Bout 12

1607
-------- -0.8 1.04521-02 uCi/L alpha

30

* BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE
- -- S I ---WHC-SO-WM-Dp-057 REV 0

Serial No Sam~ple Point Date Time issued Priority

.L 1300. 5V5 BCTL 1 4-93 15:22 1
Dewemaindh Meiriod Slanda'd Result Units crage Code Retuns

AT LA-508-- 1 T11i/ML Custome 0D
Sample SizeCuterI

o~~ TY LK
RemaflksCctlfS eu

UE1314,15 0R 16

na *XI T) N1IIIE 14 14nls nayt-3Aayt nls

I~~ TAL CVAITABTCP1Y1

2110 OUNTTIME in MINMS1 (cr) 30 130
Ar:TB C ACEGROUND in epm (1KV.) 0.8 0.8

AT YIMPIE SIZE in nil, (S) 0.100 0.100

r~~W 4: IXION FACTR (1)1 1
0 G MT DIUION FAC1IR (IIOF) 1 1

*f:ZTTW FICIENCY FACtOR (EFF) 0.2274 0.2274

C JOHNSON r, Rmix. or Rs (SkMPIE RATE) is APPROPRIATE 0.539 0.539

_________AMPlE CONCENTRATION in TICi/L 1.07E-02 1.07E-02

11109/93 I4VG. pCi/l, in SAMPLE and REPLICATE <1 .0675E-02

Rs (amplecCount, Rte) = (TIC / Cll- BKG

ALPHIA TOTAL pCi/L =Rs I 1000m1./l, IOF *DDF /(EFF " S 2220000dpm/pQi

ALPHIA TOTAL pCi/rnL =ALPHA TOTAL pCi/L / lOOml/l,

Rebtive Couning Error = The SquarcRootof TC + KG ICT) / (TC - BKc'IuC)
Detec~ion levels and Liem Than Vaues are deemined from Proedurie LA-508-002.

PIA OTL in pCi/L, (AVERAGE) =< 1 .07E-02
DET=fON

XLII OTL in pCi/mb (AVERAGE) =< 1 .07E-05 J LEVEL

LESS Than Value wes Determined from Lc. 2.67E-05

__________________________________________________________________ Ci/mbL

liEITIVE COUNTING ERRO)R 55.3%

FlData Entry by: ~ f,~ 2 ', Date: 11 -Nov-93
jApproved by: Date

Form 1 Rev. 1.1 87Page 1 of I



WHC-SD-WM-DP-057 REV 0
TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

LiaCalculation CPSL2)
4 BY: DR K1L1C11, on 11-10-1393 at 15:12:35

~ -Det £14 2 -inch %ount Alpha elf. :.2274
Sample size : .1 dL Diltion: I

Sample 1 J-1300 lount I I

13
c.8 (7.53701-03 aCi/L alph

30

Sample I'J-1300 hount 12

13
S--- 0.8 7.53701-03 uCi/L alpha
30

* BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

--4, WHC-SD-WM-DP- 0
Serial No Sample PointOteTnrISud rory

J 1285.-5725 BECH-TOLD 1-4-93 8:48 18
Determination method, Standard piesult .Units Charge Code Reruns

AT ILA-508-101 uCi/ML E14157 a
Sample Size Customer 10

? . t)oo~ KE13A
Remarks Catci~talons Results

CC)TAS. uO L~~
1.31,1314, 15 OF 16

OUT FOR RERUN

Analyst -1 A 1 1 2 Analyst .3 Analyst - 4 Analyst .

BESTAVAILABLE COPY

AT: LA-508-101 (D-0) LIQUIDS ff SAMPLE REPLICATE
~~iN:.Y ETR NUMBER 14 14

J1285-5725 I SulIZ I1.2, or 5 WMS 2 -2

~ MTAL COUNTS (T)180196 141745

2110 UOTNT TIME in MIN1TM (C7') 30 130

AT~T.< ACKCROUND in citm (1K)080.8

AT ' AMPLE SIZE in mL (SO 0.100 0.100

) ~$~ ILLUTION FACTOR (DF)11

0)IGI~T DIUfON FACTOR (DDF) 1 1

* EFICIENCY FACTOR (EFF) 0.2274 0.2274

C JOHNSON r, Rniax, or R-, (SAMlPlY R ATE) ao APPROP1RIATE 6005.733 4724.033

sae AMPlE CONCF"1'ATION in iICi/I, 1.19E4-02 a.36E+ 01

11/09/93 AVG. piCi/L in SAMPIE and REPLICATE 1.0627E +02

FS (Samnple Count Rate) =(TC I B)-1KG

ALPHIA TOTAL iICi/L = Rs * 1OOOmLy/L I F I DDF/ EFF I SS 2220000dpm/4Ci

ALPHlA TOTAL 111/mL ALPH1A TOTAL pCi/L / 10OOmLA

Relative Counting Erro = (Thc SquaeRoot of TC + KG $CT) / (T - BKG sCr)

Detection Levels and Lemq Than Values ame determsined from procdure IA-5013-002.

H flA TOTAL in ijCi/L (AVERAGE) =1.06E+ 02

DET=rTIN

UPLA TOTAL in pCi/mL (AVERAGE) =1 .06E-01 LEVEL

2.67E-05
pCi/mL

IAIV ~NG ERROR 0.3%

U~aa Etr by ~ ~,Date: 11 -Nov-93
Appovd y:Date: 1:? -4' 3

Formi1 Rev. 1.1 '' -. Page 1 of 1



WHC-SD-WM-DP-057 REV 0
TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

/-F'O /1 f5' 11pugcuation (CKPC UL 2.0)
.. By: DO HILICII, o n 11-10-1993 at 15:13:11
4Iet 514 2 -izeb lout Ilpha eff. :.2274

S Sasple size : .1 &L Dilution : I

Sasple 1 J-1285 gout I I

180196
-0.8 =1.18971402 A~/L alpha

30

Saxple 8 J-1285 tout 1 2

141745
------ - - 0.8 9.35771+01 uCi/L alpha

30

* BEST AVAILABLE COPY

so



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

-7 WC-SD-WM-DP..057 PFV 0
Serial No Sanmple Point Date 1m sud Ptrt

7 25 52 BECHTOLD 1- 4-3 8:58 1

Determination Method, Standlar Result u; is Chsarge Code Reruns

AT 1-LA-508-101 uCi/tIL E14157 0-
Sanmple Sze Custonmer ID

Cn, KE13A
Penmaits Ca'clt,ons'Results

CO0UNT AS ukCI/j
USE 1-3,14,15 O)R 16 OUT FOR RERUN

Anailfys , A 1Aalyst2 Analyst .3 Analyst .4 Analyst -5

His His H',s His His

D~ale Tnre Conryinted LAS I y

BEST AVAILABLE COPY

AT: LA-508-101 (D-0) LIQUIDS SAMPLE ] REPLICATE

~Wb N~ )'E17 R NUIBER 14 14I

J1285-5725 N ,I SIZE 1 2 ,or 5 XM1) 2 2

J M~'TAL CotIJ11M (in) 131021 131920
2110 OUNT TIME in MINIMfS (CT) 30 30

4'. J B~ ACKGROUND in cpmn(1G 0.80.

AT 'APIE SIUE in ml. (S5) 0.100 0.100
R~Ut ITON FACTR (DF) 1 1

IST~ DRITION FACTOR (DDF) 1 1

"I'l-IYFCIENCY FACIOR (EFF) 0.2274 0.2274

C ~ P JHSN Itmax. or N', (SAMPLE RATE) ait APPROPRIATE 4366.567 4396.533

tIte PAMIlE CONCENTRATION in IICi/L 8.65E+01 8.71E+01
11109/93 AVG jCi/L in SAMI1IE and REPIICATE 8.6793E +0 1

Rs (Sample Count Ratec) =(lT / CT) - 11KG

ALPIIA TOTAL pCi/L R Is a 1OO0ML/L I F " IF /(EFF I a3 2220000dpm/pCi

AU3IIA TOTAL pCi/mL =AU1ILA TOTAL pCi/L / 1OO0mL/L

Rela~veCountingError (TheSueRoot of T+ KG ICT) / (TC - KG ICT)

Detection Levels and Leos Than Values ame determined from Procedure LA-5013-O02.

IPIIA TOTAL -in iCi/L (AVERAGE) =8.68E+01

DETETON

1EHA TOTAL in piCi/mL (AVERAGE) =8.68E-02 ] LEVEL

2.67E-05
pCi/mL

lE UTING ERROR 0.3% _ ____

Data Entry by: je-f :aDate: 11 -Nov-93

IlApproved by: Xtj 4 -2SL.&k Date: ~ a-,/13 I
Form 1 Rev. 1.1 U 'Page 1 of 1



TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-057 REV 0

30 lph& Calculation -- (CERC..CA 2.0)
By: DR NILICIA, on 11-10-1993 at 15:13:42

- Det 141 2 -inch mout Alpha eft. :.2274
Sanpie size : .1 &L Dilution 1

Sample 1 J-1285 lount I11

131021
- 0.8 -- 8.64961401 uCi/L alpha

30

Sample 1 J-1265 Bount 12

131920
---- ---- - 0.8 8.70901+01 uCi/L alpha

30

* BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

-0 WHC-SD-WM-D0p4357 REV 0
Se,.I NOSa~pe PontDate Time s suined Prnonty

J3 .1285.-5725 BCTL 11- 4-93 3:583 138
Delermrnal,on eY d -,t yehodStandard R es,., Unqs Charge Code Retuns

AT LA-508--101 uCi/14L E14157 0
Sinpli Size Cunsomr ID

Rer' 'ins Ca'Ci,auornS Resuiy5

COUN',T IS uCT/L
USE 13,14,15 OR 16OU F RRE N

Anai, .1Analyst - 2 fhlyst - 3 Analyst - 4 Analyst - 5

H'sorHs HrS Hrs H, 5

DAIC T-nie Con'p'ced Lab . Mr,4 I

BEST AVAILABLE COPY

AT: LA-508-1O01 (D-0) LIQUIDS SAMPLE REPLICATE

I F TCTOR NINHIER 14 14
J1285-5725 IIIIZI 1.2, or 5 (KS) 2 2

M*tcU- TM.CUMT ( 180344 175910
2110 -,O(r MEin MIMURS C 30 30

fTOth: 71ACKGROUND in epro(1G 0.8 0.8
AT ;AMPIU S7in mL (S) 0.100 0.100

R~~n N.ILUION FAMnR (O)1 1

0 GF M- DILUTION FACIOR (DDF) 1 1
A~:~ MCIENCY FACTOR (EM 0.2274 0.2274

C JOHNSON J. RcmPax. or Rs. (SAIMPLE RATE) asAPPROPRIATE 60 10.667 5862.867

~ 'AMPLE CONCENTIZATION in p'Ci/L 1.19SE +02 1.1 6E +02
11/09/93 VG. LiCi/l, in SAMIF and REP11CATE 1. 1760E +02

Ps (SamplecCount Rate) (TIC / CT) -IKG
ALPHLA TOTAL piCi/L Rs ' 10OOm1L/L' "OF DDF /(EFF SS' 2220000dpm/pCi)
ALPHA TOTAL pCi/mil. =ALPHA TOTAL liCi/L / lOOmlL
ReLive Counting Error (The Spiarc Root ofTU + BKG * M / (TC- OKG " C)

Detxflion Levels and Les Than Vaues ame determined from Predure L-5013-002.

WHA 'TOTAL in jiCi/L (AVERAGE) 1.'18E+02

DE=~1ON
IFPH1A TOTAL in s1i/mL (AVERAGE) =1.1 8E-01 j LEVEL

2.67E-05
pCi/mL

IW TIE 0OTUNTING ERROR 0.2% _ ____

jIData Entr by: Date: 11 -Nov-9 3
jApproved by: Date: W-
Form 1 Rev. 1.1 93" Page 1 of 1



WHC-SD-WM-DP-057 REV 0
TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

LYD lpha Calculation (CMPC..CA 2.0)
ID-~ By: DR MILICIA, J nn-l1-0-1m8 at 15:14:11

D Iet 114 2 -inch mout Ilph eff. : .2274
Sam Ple size : .1 AL Dilation 1

Saxple 1 J-1285 bount 11

180344
-0.8 -_1.101+02 nCi/L alpha

30

Sample I J-1285 Hout 52

115910
--------- - 0.8 1.16141+02 uCi/L alph
30

0 BEST AVAILABLE COPY
-. 4



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Sea No Samrple Po,nt Date 3s W. P-057 REV 0
J3 12236.-5725 BECHiTOLD 11- 4-93 8: 58 13

Deterrrrnator Mehd standard Resulitunts Charge Code Reruns

TLA-508- i uCi/Mi'L E14157 I

Sampl S-2Customer 10

Re-arks C.lCilaton S RSI

C ,'UNT A-S'C/
V~13,141,15 OF, 16

Analyst 1 ,als Analyst -3 Analyst -4 Analyst

Mrs ~ Z Hs HIS H' Ms

T-Coreled 
7at 

A 
&

k~a~ 54 5O.. 'R tO-31

BESTAVAILABLE COPY

AT: LA-508-101 (D-0) LIQUIDS SAMPLE - REPLICATE

~ ~ )IE1'FrfR NUJMBER 14- 14
J1286-57251 LSH SIE 1. 2, or 5 (S)2 2

M 'ETALWUNTS (X) 27852 28986
2110 71NTTME in MINU[U-S (C-) 30 130

iAT&T.V -i ACKGROUNI) in cpm (111w) 0.8 0.8
AT ;AMPLE SIZE in ml, (S) 0.100 0.100

Rew M .TI~rON FACTO)R (DE) 1 1
0 CI7, DflXMON FAC'MR (DE) 1 1

A~a~a :M:. CIFNCY FACtOR (EFF) 0.2274 0.2274
C JOHNSON A, Rmax. or Rq (SAMPlE RATE) as APPWOPRIATE 927.600 965.400

________AMLE(fNCFtRA1ON in iCi/ 1.84E+01 1.91E+01
11/09193 FWG. Ci/l, in SAMPLE and REPUICATE 1.8749E+01

Ps (SamapleCount Rate) = (TC / CT) - 11KG
ALPHIA TOTAL pCi/L =Rs I 10OOnmL/L I)DF IDDF / ( ESS 2220000dpm/liCi
ALPHIA 'TOTAL pCi/ml, = AIPI A TOlTAL pCi/L / 10O0O0mL/L -

Relative Counting Er (The Squae Root ofX +IIKG "CT) /T (- BKG *CF)
Detection levels and Less Than Values are determined from Procedure [A-508-002.

IP11A TOTAL in )iCi/L (AVERAGE) =1.87E+01

DELTION

JIPILA ThTAL in iiCi/miL (AVERAGE) =1 .87E-02 LEVEL

2.67E-05
piCi/mL

ILATIE C)UNTIG ERROR 0.6%

flData Entry by: -Date: 11 -Nov-93
pproved by: Dte

Form 1 Rev. 1.1 Page 1 of 1



WHC-SD-WM-DP-057 REV 0
TOTAL ALPHA ANALYSIS -UNDIGESTED SAMPLE

-/,I "r,/ -

&lph Calculation -(ClPC A 2.0) JS 37
By D ILII&h ,on 11-10-1993 at 15:14:47

Saspl ize : .1 AL Dilution :I

;2Saple 1 J-1286 out 1

278- - - 0.8 -- 1.83751+01 uCilL alpha,

30

Suple I J-1286 out 12

28986
---- --- 0.8 1.91231401 uCi/Lj alpha -

30

* BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-Dp-057 REV 0
Se,,a No Sam'ple Poml Date Tm sud Prooroly

J1286. -572: 5 EECHTOLD 11- 4-9:3 8: 51 1s
Determination- Method Standard - e~ s Charge Code Reruns

AT LA-508 01 1 uCi/M,1L E14157 0
Sample S'ze Customer I D

no~K E2OB
Remnarks. Calcflatbrr Results

COIX'NT AS uC-I,/L
1Y-DE 13 14 15 C')iR 16

Ana ys Analyst -2 Analyst - 3 Analyst - 4 Analyst - 5

Hs Si Hr Hm5 H's Hrs

DaeTmecopeed Lab 'IM a5-ofgt-~

BEST AVAILABLE COPY

AT: LA-508-1O01 (D-0) LIQUIDS SAMPLE REPLICATE

X.:4 ,K: )ETEU'MR NIJMOEFR 14 14

J1286-5725 IS1ZE 1,2, or 5 WMS 2 2
________ AL COUNTS (T)27303 33543

2093 MUN' TIME in MINUDFS (C7) 30 30

AT~ThI ACEGIRJUND in cpm BE) . 0.8

AkT )AMPLE SI7JY in mld. ()0.100 0.100

R ~ ~ M~ IMTON FACTOR (DF) 1 1
)IC.F~I DILUrON FACTOR (DDF) 1 1

A ~ -.M MFCECY FACTR (m0.2274 027

-JOHNSON A~ Rmyna, or R, (SAMPlE RATE) as APPROPRIATE 909.300 it 1117.300

Ft~Y AMPIE CONCENTRAnION in piCi/L 1.80+1 22E40

11/09/93 bVO. 1i/L in SAMPlE and REP11CATE 2.0072E+01

Rs (Sample Count Rate) =(TIC / CT)- 11KG

ALPHA TOTAL p1Ci/L = s * 100rr4/L O F' DDF / UFF " SS 2220000dpm/Ci

ALPHA TOTAL pCi/mL = ALPHIA TOTAL pCi/L /1000nalL
Relative Counting Error = (The Square Root of TC+ KG ICT) / (TC -OKG ICT)

Detecton levels and Ls Than Values are determined from ProcedIure LA-508-002.

H 1A TIOTAL in)Ci/l, (AVERAGE) =2.01 E+01

IDgF=iON
1!HA 'TOTAL in IiCi/ml, (AVERAGE) =2.01 E-02 J ES/EL

pCi/mL
JEIATIVE COMINTNG ERROR 0.6%______

Data Entry by: Date: 11-Nov-93

Ilproe b:Date: I - -tbQ-_",
Formi1 Rev. 1.1 37.. Page 1 of 1



TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-wM..fl.. 7 REa' o

Alpha Calculation (CRKCLL 2.0)
7 - 5 y: DO MILICIA, oull1110-1993 at 15:15:21

D3 et 114 2 -inch iount Alpha elf. : .2274
Sample size :.1 dL Dilution 1

Sample 1 J-12B& Hout 81

27303
--- -- 0.8 :1.80121+01 uCi/L alph

30

Sample I J-1286 tout 12

33543
---- ----- -0.8 2.21321+01 uCi/L alpba
30

* BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DPQS - FV
Seral No Sarhple Point Date 're issued Priority

J 12 -5.-551 BECHIPOLD 1 11- 4-93 3:58 18
Deeht~,non Method Staendard Resu.lt Units Ctharge Code Reruns

-An- L -0-101 uCi/YL E14157 0
Sanmple S~ze Cuslorner 10

KE2)OB

Aayt-IAnalyst .2 Analyst -3 Analyst -4 Analyst .5

HsHS His 44rs His

Date J T-re Corp tea

BEST AVAILABLE COPY

AT: LA-508-101 (0-0) LIQUIDS SAMPLE REPLICATE

t" '>i )ETECTR NMIIER 14 14

J1286-5725 I SUYI7 1, 2. or 5 (M)2 2

O TAL COUNTS Or) 27998 27871

2093 UNTr TIME in M1IMMS (7T) 30 30

AT.3B:~ ACKGROUND in epm (IIKC,) 0.8 0.8

AT )AMPIE SWZE in ml, ("s.) 0.100 0.100

~ J H: IIJTON FACTOR (OF) 11

0)IGFS7 DILIJTON FACTOR (DDF) 11

A'M> FICIENCY FACTOR (EFF) 0.2274 0.2274

C JOHSO A Ray or Rs, (SAMPtE RATE) nsAPPROPRIATY 932.467 928.233
'ae:::.f AMPLE CONCENTRTION in jiCi/L 1.5+1 1.84E + 01

"11/09/93 AVG. )iCi/L in SAMPLE and REP11CATE 1. 8 429 E +-01

Rs (Sample Count Rate) = (WC / CT) - 11KG

ALPHA TOTAL 1pCi/L =Rs iDO00mlLL s DF / (D FT SS 2220000dpmhPCi

ALPhIA TOTAL pCi/mL = ALPHA TOTAL pCi/L / 1OOOmL/L

Relative Counting Error =(The Square Root ofTIC+ BKG ICT) / (T - BKG 1C7)

Detection levels and lem Than Vaues are determnined from Procedure LA-508-002.

HAThAL in jiCi/L (AVERAGE) =1.84E+01

DETETIN

HA (YAL in iXi/mL (AVERAGE) 1 .84E-02 j LEVEL

2.67E-05
________ pCi/niL

J IAVE COUNTING ERW~R 0.6%______

Dat Etryby .Date: 1 1-Nov-93

Il~proedby: ~ 7Y~~,..."lDate: /0 VAhdi3
Form 1 Rev. 1.1 Page 1 of 1



TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE
WHC-SD.WM..DP-nOj7 RE:V0

Alpha Calculation (CkPCSAL 2J) JL231 -52ZZ5-
B D 1I1, on 11-10-1993 at 15:15:50 *

C, X 112 -inch bout Alph eff. : .2274
Sample site :.1 al, Dilution 1

~*Sanpie I J-1286 Nount I51

27998
- 0.8 : 1.84711+01 vCi/L alpha

30

Sasple I J-1286 Munt S52

27871
---- - --- - 0.8 1.83871+01 uCi/L alpha

30

* BEST AVAILABLE COPY

1-co



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRI TE IN SPACE

- -U - EVO
Se,-al No Sample Point Date Time issued priority

J 12 87.-57 25 BECH-TOLD 1j 11- 4-93 3 8: 52 18
Determination M khod. Standardj Resulit units Charge Code Reruns

AT TA-508-1O uCi/ML E14157 0
Sample Sze Customer 10

? , k 00KE20D
RerrarkS Caicreatons Results

COUNT A iiCT/T
USE 1314,1 OR 16

A~l~.IAnalyst - 2 Analyst - 3 Analyst - 4 Anlyst -5

HrS His His H'S His

DaeTne Como d tl Mu,

5 68-f * -83)

BESTAVAILABLE COPY

AT: LA-508-101 (D-0) LIQUIDS SAMPLE ] REPLICATE
_______ IT1)MR NMI1FER 14 14

1287-5725 )MI 7E 1, 2, or 5 (WS) 2 2
~ ~ M-<TAL COJUNTIS ()34015 34981

2093 '0 UNr TIME in MINMS (CT) 30 30
ATO~T~? 1ACKGROUND in epm (11KG) 0.8 0.8

AT ;AMPIE SITJ in ml.(~ 0.100 0.100
B~~ ~ II UTON FACTR (OF) 1 1

0 MGM. DILUTION FACTOR (DDF) 1 1

SFFCIENCY FACTOR (F.FF) 0.2274 0.2274
JOHNSON A. Rnx or R.(SAMPLE RATE) as AFPPROPRIATE 1133.033 1165.233

~iae.:s{ AMPlE CONCENTRATION in 1 tCi/L 2.24E+ 61 2.31 E +01
1"1/09/93 VtVG. pCi/I. in SAMPlE and REPUCATE 2.27 63E +0 1

Ils (Sianple Count, Rate) (TC / CT) - 11KG

ALPIIA TOTAL pCi/L I-Is "lOO0mL/L' "W a DDF /(EFF 0SS *2220000dpmn/pCi)

ALPHIA TOTAL pCi/mL ALPHA TOTAL pCi/L / 0LOOrl/L
ReaUveCountng En-or (Thc SquareRootof TC+DBKG 1I) / (TC - BKG ICT)

Detection Levels and Ls Than Values ame determined from Prooedure IA-5011-002.

WPH1A TOTAL in jiCi/L (AVERACE) =2.28E+01 ]
] = 0

JPIIA TOTAL in siCi/mL (AVERAGE) =2.28E-02 j LEVELI 2. 67E-0 5
pCi/rnl

[TECONING ERRR 0.5%

Dat Enry y:Date: 11 -Nov-93

Form 1 Rev. 1.1 U Page 1 of 1



TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

WHC-Sfl-WM-Dp-p57 RE'LQ

flpha Calculation RUL20

-BY: DR MILICIA, --- OA 11-10-1993 at 15:16:24
3______ 40 14 2 -inch 'Out IAa elf. :.2274

- 'Supie lize :.1 ILL Dilation 1

SaUPle I J-1287 gout 11

--------- * 0.8 :2.24441i01 uCi/L alpha

30

SanPle 8 J-1257 Bout 12

34901
S--0.8 2.30821+01 uCi/L alpha

30

* BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE Ics WM ) 0 7  V0

Sera NO Sam ple Pon t Dale Tim e I3sued Prorty

.187.-572A EHTL 11- 4-93 8:9 18
Oete-ni,on Method stan -ard Result untis Charge Code F;eruns-

AT LA-508-101 uCi/MiL E14157 0
Sample S.te Customer Io

Re,ts, Caiclsal-ons Resitls

IE i-,14,15 OR 16

Analyst -i Analyst -*2 Analyst * 3 Analyst - Analyst * 5

HS H,$ Hfs H's H,&

DaeT-e Curo leed La FAy,

BEST AVAILABLE COPY

AT: LA-508-1O01 (D-0) LIQUIDS SAMPLE ] REPLICATE

$~~W,: EIMXR NIJMBF.R 14 14
J1287-5725 )MSI SIZE I.2,or 5 (S)2 2

______[TAL COUJNTS (Ir) 30934 39518
2093 lIUNT TIME in MINI (CT 30 30

ATT.t. ACKCROIJND in epm (11KG) 0.8 0.
AT 3AMPLE SINE in ml, (S) 0.100 0.100

RNu N. IUION FACTOR (DF) 1 1
IGEST DUION FACTOR (DDF) 1 1

________ CIEN FACTOR (FM 0.2274 0.2274]
C JOHNSON A. Rmax or Rt, (SAMPLE RATE) asAPPROPRIATE 1030.333 13 16.467

-7_____ 4 AMPLEF CONCENTRATION in jiCi/L 2.04E +0 1 2.61E +01
11/09/93 bVG. ;iCi/L in SAMPLE and REPUCATE 2.3244E +0 1

Rs (SamplecCount Rate) = (iT / Cr) - KG
AlPhlA TOTAL pCi/L = Rs 0 lOOOmL/L $ DF $ DDF /(EFF SS* 2220000dprn/jtci)
AIPHA TOTAL pCi/ml, = ALPHLA TOTAL pCi/L /lOOmrnI/L -

Relative Counting Error =(The Square Root o TC+KGaI/ (TU - BKGI CT
Detecton levels and les Than Values are determnined from Proced~ure IA-508-002.

JPHA TOTAL in jiCi/L (AVERAGE) =2.32E+0

DE=rON
hFUA TOTAL in i)i/mL (AVERAGE) =2.32E-02 ) EVEL

2. 7E- 5
pCi/mbL

L AlIE COUNHNG ERROR 0.6%

Date Entry by: Date: 1 1-Nov-93
IIAprproved by: ~4--~ r~44 Date: 11 -bJIbI- ' 3
Form 1 Rev. 1.1 10 3 Page l ot 1



WHC-SD-WM-DP-057 REV 0
TOTAL ALPHA ANALYSIS -UNDIGESTED SAMPLE

1lpha, Calculation - (CRPC..CAL 2. 0)
By: DR N1L]CIA, on l1-10-i993 it 15:16:58

g~g3~' j~iet 114 2 -inchiout Alpha, eff. :.2274 I1

-q Saiple size : .1 &L Dilution :1

Saiple I J-1287 gout 11

30934
30- 0.8 -- 2.04101401 vCi/L alpha

30

Sasple I J-1287 gount 82

39518
S-- 0.8 2.60781+01luCi/L alpha

30

* B3EST AVAILABLE COPY
'104



P'ACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE IP-05 FEVO0
Serial No Samole Potitt Date Time issued Priority

.J 1287.-57251 BECHTOLD 11- 4-03 8:9 1
Determination method, Standard . Result Units Charge Code Reruns

AT ILA-503--1O1 luCi/ML E14157 0
Sample S-2e Customer I0

KE20D
Re-a~ks Calc~oat-ons. Results

COUNT AS UGT'/L
USE 13,14, 15 OR 16

Z ers 11Analyst -2 Analyst - 3 Analyst -4 Analyst - 5

HIS His Hirs His, His

De / Tn e Comp t Lab M 9,

54.6 WO061 0 831

BEST AVAILABLE COPY

AT: LA-508-101 (D-0) LIQUIDS SAMPLE ] REPLICATE

~#tEM7M IZJJ NUMBIER 14 14

J1287-5725 M IISMyE 1, 2. or 5 (M)2 2

~fli MTAL COUNTS TC 31506 35579

2093 MJNT TIME in MINUTElS (CT) 30 ___ 30

'T ] B ACKGRIJUND in opm (BKG) 0.7 0.7

AT 5AMPIE SIZE in mL (sS 0.100 0.100

R~trn ~M. IULTION FACTOR (F

0 GEST DIUION FACTOR (DDF) 1 1

A MFCIENCY FACTO (EFF) 0.2274 0.2274

C JOHNSON :P, Rmax. or Rs. (SAMPIE RATE) as APPIRJPRIATh 1049.500 1185.267

__________AMPLE CONCEN11ATION in 1tCi/L 2.08E +01 2.35E + 01

11/09/93 VG. Ci/L in SAMPLE and REPLICATY 2.23E0

Rs (Sample Count Rate) =(lT / UT) - 11KG

ALPhIA TOTAL pCi/L = Ps a 1000m4L I DF I DDF /(EFF *SS 2220000dpm/pCi)

ALPHA TOTAL pCi/mi. = ALPhA TOTAL pG/L / IO0mIL

Relative Counting Ernor = (The Square RooorwC+ BKG 0 M / (ITC- KG a T)

Detection levels and Lem Than Values are determined from Procedure LA-508-002.

HATTL in iCi/L (AVERAGE) 2.21E +0 1

PHATOAL in i)i/ml, (AVERAGE) =2.21 E-02 j LEVEL

2.54E-05

pCi/mbl

TIECUNIGERW~R 0.6% _ ____

Dat Enry y:Date: 11 -Nov-93

fl~pproved by: ~Date: - ''i
Fom1 e. . Pagel1ofi1



WHC-SD-WM-DP-057 REV 0
TOTAL ALPHA ANALYSIS -UNDIGESTED SAMPLE

______________ ~ , ipla Calculation juCD.CALU 2.0)
S7By: BA WILLILKS, on 11-11-1993 at 08:52:56

3 iDet 514 2 -inch iout Alpha off. : .2274
Saiple size : .1 aL Dilution 1

Saiple I J1287-5725 lout I I

31506
- 0.7 2.07891401 uCi/L alpha

30

Sanple I J1287-5725 Mouot 12

35579
----- 0.7 2.34791401 uCi/L aipha

30

* BEST AVAILABLE COPY



WESTINGHOUSE HANFORD COMPANY iC 4' c~
WHC,-SD-WM-DP-057 REV 0 222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No, Customer ID:

Analysis: Sample Prep:

Instrument: Procedure/ Rev: LIQ -i:

Technologist:(\ y Date: c ~

Starting Time: hQTemperature

Ending Time: Chemist: - 2---

Comments: ni~j'( \~1 ~l ~

Description Lab ID Description Lab ID

2 K j 12

3 13

4 14

5 1 - 15

8 \ > . ' 18

9 19'

10 20

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

A-6000-881 (03/92)



WHC-SD-WM-DP..057 REV 0
ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:

LA-SO8-101 411NOVEMBER 9, 1993
PREPARED BY: DATE COMPLETE:

S.L. FITZGERALD NOVEMBER 11, 1993

UNITS: rug/mL ____ ________

S-PL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 25SD PREC ACCU %REC DET LIM % CT ER

STD 94851_ J1301 ALPHA 1.06E-02 102 2.48E-07 2.5

BLANK J1302 ALPHA <9.78E-06 _____2.48E-05 316

KE-23B J1 268 ALPHA <9,78E-06 <1.54E-05 <9.78E-06 NA NA NA 2.48E-05 _122_
______ _______ _______ _______ _______2.48E-05 208

____________ _______________ ______2.48E-05 500

KE-24A J1289 ALPHA 2.67E-02 2.58E-02 2.67E-02 2.64E-02 l,04E-03 3.936 ___ __2.87E-05 0.5

_________ _____ ______ _______ ____________ 2.87E-05 0.5

_______________ _______ _______2.87E-05 0.5

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

Standard results are reported as uCi/L



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE
I- -1 WHC-SD-WM..DP.. 57  REV0

Seruat No Sapie Porni k Dale T me Iasued Prnonly

3 1301--,,25jsBECH-TGLD / 11- 8-93 18: 47 18
Determirnation Methodi/Standard Result units Charge Code Reruns

AT LA-508- 10 1 1~CVERY E14157
S trS ze Cusicre, ID

AnhIyl - 1 Analyst - 2 49lyst - 3 Anlalyst - 4 Analyst -5

H'is Hirs Hrs Hs H's

T- "leled Lab I I Mc~

BEST AVAILABLE COPY

AT: LA-508-101 (D-0) LIQUIDS JfSTANDARD REPLICATE
.O.AW :No, Jf.TX7IfR NIfMIER 13 13

J1301-5525 M)IS ST/.E I , 2 , or 5 (~t)2 2
______ : fTA OUT (C 1699 1608

2092 IJNT 11ME in KM~~(T 30 30
:AT::* ?. JI: ACKCIRJUN1) in epm (RIK() 0.7 0.7

AT AMPIIF STUE in ml. (s) 10.000 10.000
RN.n P.. ''*.-.....''.. II.UION FACTOR (O1 1

0 ]iCI)7 DIUflON FACTOR ()1W) 11
____-___ ECINYFCO(E) 0.2322 0.2322

C JOHNSON , R~max or Its. (SAMPLE RATE),, M APROPRIATE 55.933 52.900

IM04e 44: AMIE CONCFENTRATION in jiCi/L 1.09E-02 1.03E-02
11/09/93 WiG. pCi/l, in SAMPlE And RE11lICATE 1.0556E-02

Its (Sumple Count Rate) = (TIC / CT) - 0JKG
ALPHA TOTAL pCi/L =s a OOInIlY0IL a DF aDDE F EFT SS 2220000dpnsx/lCi
ALPHA TOTAL pCi/mL =ALIILA TOTAL pCi/L /IOO0mL/L
Reltive Counting Emor = (The Suare Root of TC+ BKG aM / (M - I3KGa"Cr)

Mc~ion 1eves and les Than Vaues are determined from Procedure LA-508-002.

PTA TODTAL in pCi/L (AVERAGE) =1 .06E-02

1F I OTL in pCi/ml, (AVERAGE) =1 .06E-05 LEVEL

2.48E-0 7

ING EIR 2.5pCi/mb

IlData Entry by: j(- e7.z Date: 1 2-Nov-93
jApproved by: Date: 7 3
Form 1 Rev. 1.1 \JPage 1 of 1



WH-C-SD-WM-DP-057 REV 0
TOTAL ALPHA ANALYSIS - UNDIGESTED SAMIPLE

By:.D BILICIL, Ob 11-11-1933 at 11:10:01

Det 13 2 -~c out llpha ff. :.2 2

SulIt 9 J-1301 Kout I I

--------- - 0.7 1.08511-02 uCi/L alpba
30

Salplt I J-1301 9DUnt 12

1608
--- ------ - 0.7 1.02621-02 uCifL alpba
30

* BEST AVAILABLE COPY

I to



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sampele Pon Dat is0

Ion I al

J 1302.-56251 BECHTOLD 11- 8-93' 8:50 18
Determilnation Mehd/Standard . Result Units Charge Code Rerurns

AT LA-508-101 uCi/V;L E14157 0

? AOJ-BLK
Re,,a,kS CaCualtunSReut

01UT AS uCI-/L

4nalyl ly I Analyst - 3 Analyst -A Analyst - 5

Hi Hs is His

BESTAVAILABLE COPY

AT: LA-508-1O01 (D-0) LIQUIDS BLANK J REPLICATE

__X________WTMTU NUMBIER 13 13

J1302-5625 2M~I STI.E 1 2 or 5 (M)2 2

................ TAL COU fM Th 19 16

12092 -OINT TIME in MlINIJT (cUP) 30 30

ATT? 1ACKGWUIND in epm (lE)0.7 0.7

AT )AMPLE~ SIZE in mi.(~ 0.100 0.100

R4t N<:)ILTfl1ON FACIUR (DF) 1 1

0IGESrT DH1IMON FACTOR (D11w) 1 1

kTICIFNCY FACTOR (EVE) 0.2322 0.2322

CJOHNSON jr Riax or -, (SAMPLE RATE) as APPROPRIATE 0.504 0.504

-ae AMPLE -ONCET10N in 1iCi/L 9.78E-03 9.78E-03

11/09/93 hY.piI nSAMPIE and REPlICATE < 9.778BE-03

K,; (Sample Count Mite) = (1X / CT) - 11KG

ALFIhA TOTAL pCi/L =Rs IOO00mL/L a DF 'DDF / EF EIFSS 2220000dpm/liCi

ALPHIA TOTAL pCi/mL = AWIIA TOTAL PGi/L / lOOmL/L

Relauive Gounting Err = (The Suare Root W+ IIKG "CT) / (112 -llKGaICP)

DeI~ecUon bcvp~s and Less Than Values ame determined from Procedure 1A-508-002.

J'UTIIA TOTAL in tCi/L (AVERAGE) =< 9.78E-03

DLTWTON

JIIA TOTAL in xiCi/mL (AVERAGE) =< 9.78E-06 I LVEL

LESS Than Value was Determined from Lc. 2.48E-05
)iCi/niL

JELAW1E COUNTIN ERROR 316.2%

Il~ta nty b: Date: 1 2-Nov-93
Approved by: _*WDate:
Form 1 Rev. 1.1 IAIi Page 1 of 1



WI-C-SD-WM-DP057 REV 0
TOTAL ALPHA ANALYSIS -UNDIGESTED SAMPLE

/ -41? Caculation (~~~L2.0)
3D By: DO BILICII, on 11-11-1993at1:03

, Det 113 2 -i sout 1lpba edl.:.22
"Siple size : .1 AL Dilution : 1

Suple I J-1302 Bout 1 1

19
------ - - 0.7 ( 6.90(51-03 uCi/L alpta

30

Saiple I J-1302 Bount 12

16
- -- 0.7 '6.90451-03 aslut alpha

30

* BEST AVAILABLE COPY
:I iI;!



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

(0 WHC-SD-W Ise .

Serial NO Sample Pointl 1 1- 8:I 18aeTmelu

J 1288- -5725 BECHTOLD1-493 ; r
C~tri "n mtod tnare ". sul Un-ta Ch .arge Code Reruns

AT LA-508-1On1 E~/I 141 57
S~'r~ S~eCustcn~e, 0D

Analyst~ -TCO I IM 13 1312Aayt-3Anis nis

1288-5725 )LS1( ST I * .r 5( S

~~~*BE T VALiL COPYALCUTS(v) 61

2092 -UNT TIME in INUWFN (C7) 30 30

________ ACKRUDn m (nEC;) 0.7 0.7

AT AMPII SIZE in ml.(~ 0.100 0.100

0 IGF)7 DIUTON FAUOJR (DOF) 1- 1

________ :FICIENCY FACTOR (El') 0.2322 022

CJOHN SON P, Emax. or Rs (SAMPlE RATE) -is APPIROPRIATE 0.504 0.504

11/09/903___ 'AMIIE CONCENTRATION in pCi/I. 9.78E-03 9.78E-03

110/9 kVG. 1Ci/L in SAMWlE and RE1lICATE < 9.7788E-03 J

Is (Sample Count Rate) =(It / (M' - 11KG

AlPIhA 'TOTAL IiCi/l = Rs I OOOmL/L I DF a DDF/ EFF * SS 2220000dpm/pli

AlPHIA TOTAL pCi/mL ALPLA TO)TAL pCi/L /lOOOmL/L
Relaiv ounting Error (The Square Roo orv+ UKGI M / (W - BKG *CF)

Detection klvl and Less Than Value ame detcmiincd from Procedure LA-508-002.

LA TTL in IiCi/l, (AVERAGE) =< 9.78E-03 L O

PIA TOAL in )iCi/mL (AVERAGE) < 9.78E-06 [ EVL

LESS Than Value was Determined from Lc. 2.48E-05

J TIATIVE COUNTING ERROR 121.7%

Date: 12-Nov-93

Date: .IO-f 3

Form 1 Rev. 1.1 VPage 1 of 1



WHC-SD-WM-DP-057 REV 0
TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

3 BY: DB MILICIh, on 11-11-1993 at 11:11:08
Dct 113 2 -inch bout Alpha eff. :.2322

....J.~----- lufe izE : .1 tL DilutioL : I

tat-leIt 1 -1288 tout I1I

16
---------- - 0.7 ( 6.90451-03 4 /1,L alp.ha
30

SuPle J4-1288 Mount $ 2

16
-------------------------0.7 .~6.91451-03 uCi/L alpha
30

* BEST AVAILABLE COPY
L14



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

- - -- - -WHC-SD-WM..DP.O5 7 REV 0
Se,.aI No Sample Point .1 Dae 1 Time Issued Pirt

J 1288.-57251 BECH-TOLD' 11- 4-93 19: 1 18
Determnation MlelhodStanda,d Re Al Units Charge Code Rerun~s

AT LA-508-101 luCi/ML fE14157 0
Sa~rpie iteCustomer 10

?, ok, KE23B
Reni,ls Ca'ctifa!,ors P0RoIts

'N'7>T AS uCI/L
US E 13,14 ,I t OF, 16

BEST AVAILABLE COPY

AT: LA-508-101 (D-0) LIQUIDS SAMPLE__ REPLICATE

* ~JN~ )ETWTOR NlTMPER 13 13_______

J1288-5725 4)LSl y 1 ,2. or 5 Ms) 22
M TAL COUNTE () 29 18W

2092 M NT TIME in MUNITD.S ((C7) 30 30
A~~h..1ACKCIR)UNI) in rpm (11KG) 0.7 0.7

IAT ;AMPLE~ S77E in ml, ~ 0.100 0.100
R~'i & )IJON FACTR (DFf) 11

I(ThSI IIILUTON FACTOR (MW) 11
.IENCY FACTR (V)0.2322 0.2322

C JOHNSON r, Rmmx or R-, (SAMPIF RZATEF) at, APPROPRIATE, 0.794 0.504
________ AMIE CONCENTRAION in pCi/I. 1.54E-02L 9.78E-03_

11/09/93 F\VG pCi/I. in SAMPLE and REPLICATE 1 .2593E-02

Rs (Sample Count. Rate) = (TC / CT - BKG

ALPHIA TOlTAL pCi/L = Ps I 1O0mIL * DUF / ( EiF * SS 2220000dpm/pCi
AU'IIA TOTAL pCi/mL = AMPI[A TOJTAL pCi/L /0 0O0 mL/L
RebLave Couning Enior = (ThecSuarc Rootof W + KG ICT) / (wU- BKG ICT)
DcIecLion Levels and Les Than Values are detcnnined from Procedure IA-508-002.

HA T T L in pCi/1, (AVERAGE) < 1 .54E-02 - - E I O

~LII OTL in iCi/mL (AVERAGE) < 1 .54E-05 L UVL

LESS THAN Value was Determined from Rmax. 2.48E-05
pCi/rnl

~EAIEcUTNG ERROR 208.2%1 _ ____

Il~ta ntr by f~4 ~~4-Date: 12-Nov-93
Approved by: I'Date: 14- J-,t 3
Form I Rev. 1.1 \ ae1o



WHC-SD-WM-DP-057 REV 0
TOTAL ALPHA ANALYSIS - UNDI GESTED SAMPLE

-paCalculatiop (CRPC CLL 2.0) 1 l 2j~'62 BY: DO MULCHA, on 11-11-1993 at 11:11:40/ 'Det 113 2 -inch &out Alpba eff. : .2322
SaxPle size . al, Dilution : 1

-30
Sanpie 1 J-1288 loutsI

29

300. 1.27181-02 vCi/L alpha

Suple I J-1288 BDUnt 92

18

-0 0.7 6.9451-03 uCi/L alpha

* BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

,.O WHC-SD-WMfDt
Serial No sampyle Point Date Timec Issued Prnornt;

J 128r8.-57251 BECHTQLD, 11- 4-93 19: 1 18
De~e,,:Cr' try~ S:a-ra'd Re...., Ur ts Cha ge Codie Rt

AT LA-50-9-101 uCj,"ML F141570
Sa rle Sze Cuslone, D0

Analyst -I Anal~ -1 Analyst - 3 Analyst .4 Analyst -5

His H's i

BEST AVAILABLE COPY

AT: LA-508-101 (D-0) LIQUIDS II SAMPLE ] REPLICATE
~~tM o, J1'ECIR NUMBAER 13 13

1 288-5725 MISI SZE 1 2 - or 5t (NN) 2 2
.:.....TTL fIJ1 (Tr) 21 18

2092 TRIUN E in MINIMS~ ((7) 30 30
).Ar BT ACK(GROUIJN) in epm (K)0.7 0.7

AT )AMPLE SIZE in ml, (R) 0.100 0.100
XX MLTION FACTOR (OF) 1 1

0 ICIT DIUTION FACTOR ()1W) 1- 1
'I*YFCINC FATO (EP) 0.2322 0.2322

C JOHNSON r,. Ry. or Rq, (SAM11LE RAIT).- APPROPRIATE, 0.504 0.504
Oet~ ~AMP E NCETATION in IlCi/l, 9.78E-0 9.78E-0

11/09193 lAWG. 1tCi/l, in SAMI'IE and REI'UCATE < 9.7 7 8E-0

Rs (Sample Count Ratse) =(TC / CT) - 11KG
AP1IIA TOTAL IiCi/l, Rs I IO0mL/L I O DOF (D EFF I *S 2220000tlprn/ICi

ALPHA TOTAL 1iCi/rL AU1IAMTTAL pCi/L / IOOmL/L
"ive Counting Error (The Square Root of TC+ IKG "C71) / (W - BKG *C7)

Detection lves and less Than Values am~ determined from Procedure LA-508-002.

P1IA TOTAL in )0/L. (AVERAGE) =< 9.78E-03

] DET7ECION
JLPHIA MOA in )iCi/n-L (AVERAGE) =< 9.78E-06 ] LEVEL

LESS THAN Value was Determined from Rmax. 2.4 E-05

1TATIVE ClUN'ING ERROR 500.0% 1 _ ____

IlData Entry by: z - Date: 12-Nov-93

Approve by2: Date: I7 - o I

Form 1 Rev. 1.1 I 4117- Page 1 of 1



WHC-SD-WM-DP-057 REV 0
TOTAL ALPHA ANALYSIS - UNDIGESTED SAMIPLE

--21- Calculation C~L.0 -5 9 '
30 : DR MULCH1, on 11-11-1993 at 11:12:07

- Det 113 2 -itcl 'ount Llia eff. .2322
Sail size :.1 &L Diltion 1

saile 1 J-1298 bout I I

21
---------- - 0.7 ( 6.91471-03 uCiIL aipta
30

saxple 1 J-l288 tount 5 2

18
---- - --- - 0.7 6.90451-03 uli/L alPla

30

* BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE
WFIC 9DWM-OP-57 REV 0

Senal No Sa pie Point Dale TieIssued fPrioity

J.1289.-57--5 BECHTOLD.. j 11- 4-9 1 8:53 18
Oeleinnaton rto Standard Result Uns Charge Code Reruans

AT LA-508-101 uCi/VL E14157 0
SaFlie Sace Custorner 10

I DD J,) KE24A

nyll - I Analy st -2 Analyst - 3 Analyst -4 Analyst -*5

His His His -r H'HS

BEST AVAILABLE COPY

AT: LA-508-101 (D-0) LIQUIDS II SAMPLE ] REPLICATE
Aq'yl )*17f.Unil NIAMER 13 13

J1289-5725 01~l ST/kE I , 2 ,or 5N~ 22
* FTAL CO)UNTS (71) 38715 43781

12092 TIJN7TIME in MINIMS ((7) 30 130

3T. r )AC KGIMUNI) in epm (11MG) 11
AT ;AMPLE MY~ in ml. 01S 0.100 0.100

* ILjflON FACTOR pO) 11

0 IGF-T) DILUION FACTOR (1111) 11
________ FICIENCY FACTO)R (EFF) 0.2322 0.2322

C JOHNSON r, Rmax. or Rq, (SAMPLE RATE) w; APP1&MPRIATE 1289.500 1458.367

k ae AMPlF CIJNCENTRAT1ON in 1tCi/L I 2.50E+O1j 2.83E + 01=
11/09/93 [\VG. ;tCi/L in SAMPLE nnd REP11CATE 2.6653E+01

Hit (Sample Count Rate) =(TC / CT) - 11KG

ALPhIA TOTAL pCi/L =Rs a 1OO0rnh/L a liE DDF ElF a aS 2220000dpmn/pCi
ALPIIA TOTAL piCi/niL ALPH11A TOTAL pCi/L / lOOnmL/L

Relative Coun~ingError (The &Iuare Roo oTIC + KGI M / ('m - KG ICT)

Detection Levels and Less Than Vaues am determnined from Procedure LA-5011-002.

PHl-A ThTAL in )iCi/L (AVERAGE) =2.67E+01

DEIMIUON

IPIIA MhAL in pCi/ml, (AVERAGE) =2.67E-02 ] LEVEL

ptCi/rnL

ELTV C)NING ERRO 0.5%

ji~ta ntr by ~Date: 1 2-Nov-93
Aprvdb:Date: --jL k'

Form 1 Rev. 1.1 Page I of 1



WHC-SD-WM-DP-057 REV 0
TOTAL ALPHA ANALYSIS -UNDIGESTED SAMPLE

T? I5 ' 'il01 Calculation (CP.CL2.0)

TOBy: DR EI1CII, on 11-11-1993 at 13:21:30
Det 113 2 -inch tout ALpha efi. : .2322
Sagpe size :.1 aL Dilution 1

suple 1 J-1299 tout I I

38715
----- - -- - 1.0 : 2,50151401 VCi/L alph

30

suaple 1 J-1299 Bout 52

43781
- 1.0 2.82911401 uCi/L alpha

30

0 BEST AVAILABLE COPY

I-nO



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

7 5"' WHC-SD-WM-DP-05 R
Sen,l No.Sme Point ale T-ne issued P~el

JY 1289.-572 BCHTOLD1-493 :2
P~'~o Sr~'~ad R I i.'~ sCharge Code eS

AT LA-508-101 Uci/ML E14157
Sa''~' S zeCustomer ID

Anls -fnayt

BESTAVAILABLE COPY

AT: LA-508-1 01 (D-0) LIQUIDS SAMPLE ] REPLICATE 1
~4i N~:. ETECITR NUMBER131

J1289-5725 IHISiZE 1 2, or 5 (M)2 2

X0 TA!. COUJN7S (Tr) 38601 41311

2092 L.INT TIME in MINMS1 ((7) 30 30
:.X:A r 4 X. ACKCROUND in epm ([]K(;) 1 1

AT ;AMPIE SIZ in mL ("N) 0.100 0.100
, 'WN4A:. IUMON FACIOR (E

D)IC.1M- DILIMON FACIOR (DDF) 1 1

.x- v MFFCIEW'Y FACTOR (EFF) 0.2322 0.2322

C JOHNSON r, ARna or R% (SAMPLE RATE) aqAPPROPRIATE 1285.700 1376.033

-es AMPLE cONC-ENTTIN in pCi/l, 2.49E±+01 2.67E +01

111/09/93 fXVC. 1iCi/L in SAMPLE and REP11CATE 2.5818BE +01

Rs (Sample Count Rate) = (TC / CT) - 11KG

AUI)IIA TOTAL pCi/L = Rs I 10Orml,/L - [IF a DDF /(EFF * 2220000dp1ni/pli

ALPHA TOTAL pCi/mL = ALPHA TOTAL pCi/L / 1OO0ml,/L

Reative CountingF Er (ThecSquare Root of TIC+ KG 4)C / (TC - BKG a CT)

Detection Levels and Lems Than Values are deternined from Procedure LA-508-002.

~H OTL in pci/l, (AVERAGE) =2.58E + 01

1I11 LA TOTAL in ;iCi/ml, (AVERAGE) =2.58E-02 ] LEE

] 2.837E-05
j pCi/mnL

JELAIIVE COUNTNG ERROR 0.5%

Flate Entry by. ,--I Date: 1 2-Nov-93
Approved by: &L Date: 14 jv -1 3
Form 1 Rev. 1.1 Page 1 of 1



WHC-SD-WM-D-057 REVO0
TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

________ /A~ ~lualn (RC 2.0)
3'o 0 y: DB KlL1CII, o__ n 11-11-1993 at 13:22:05

Ott W1 2 -iDb sount Llpta eff. :.2322
q~ l snple silt : .1 AL Dilation 1

Sal-le I 4-12e9 tout I I

358601
------ - - 1.0 : 2.49421401 vCi/L alpba

30

suple 1 4-1259 hount 12

41311
---- --- - 1.0 2.669(1401 uCi/L alph

30

* BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

---~w------ HU;-bU-WM-DP-057 REV 0
Serial No Sample Point Date Time Issued Priority

J 1289.-5725 BECHTOLD J11- 4-93 19: 2 13
Determination Method,Stanldard Result Units Charge Code Reruns

AT LA-508-1O1 uCiL/M-L E14157
Sample Siecustomer ID

?~KE 2,1A
Re-nrks Cac,1a!,os Rpst,rIts Z

COUNTAC l/

Analyst - Analyst - 2 Analyst -3 Analyst -.4 Analyst - 5

-is H'-Is 9lrs His Hi-s

Dale T-Con ' 1u r Mr(

BEST AVAILABLE COPY

AT: LA-508-101 (0-0) LIQUIDS ft SAMPLE ]REPLICATE
J1289-5725 )H'1I SIZE I , 2, or 5 (NN) 2 2

Mc%~ ALMCUNTS (TO 39098 43446

2092 - IJNT TIM in MINUTE' pC) 30 30

AT.O' B:> ACKGIRJUND in epm (0KG) 11

AT ;AMPIE SIZE in ml. 01) 0.100 10.100

R)t 4~:.ILUTION FACTlR (DF) 1 1

0)IGEST DIIJI'ON FAMR (ITOF) 1 1

TPf~~< FICIENCY FACMR (F.EE) 0.2322 0.2322

C JOHNSON r. Rynax. or Rs (SAMPII RATE) ms APPROPIATE 1302.267 1447.200O
* .. K.Da. . AMPLE ONICENTRAllON in piCi/I. 2.53E +01 2.81E+01

11/09/93 __IVG. )Ci/L in SAMIIJ and REPICATE= 2.666 E±01

Its (&ample Count Hate) (WC / CT) - 01KG

ALPIIA TOTAL pCi/L R s a 10O0mL/L a OF 111)/ EFF a a5 2220000dpni/pCi)

ALPHA TOTAL pCi/ml, ALPI A TOTAL pCi/L /0 0O0 mL/L

Relative CountingError (The Square Root of TC +KG Ic) / (Tc - KG , C)

Detection 113veig and Lm Than Valueg amt detemfninex from Procedlure LA-508-002.

IkIP1A TOTAL in iCi/l. (AVERAGE) =2.67E+01 EMN

IP1IA TOTAL in piCi/mL (AVERAGE) =2.67E-02-- MULV

2.87E-05

~EA1E ONING ERROR 0.5%_____

Ilota ntr by ~Date: I 2-Nov-93

Form 1 Rev. 1.1 j1 3Page I of 1



WHC-SD-WM-DP-057 REV 0
TOTAL ALPHA ANALYSIS - UNDIGESTED SAMIPLE

/ A11 Calculation (CRPC_4A, 2.0)

By: DR MUMCI, on 11-11-1993 it 14:18:26
Det 113 2 -het 'Ount 1lp01 tff. .2322
Sample size : .1 al, Dilution

113pl 1/ 4-1289 bout~ II

39098
_ _ .1.0 :2.52631+01 OWiL 91p09
30

Sample 1 J-1289 hount 12

43446
----- - 1.0 z2.B0751101 uCi/L alpla

30

* BEST AVAILABLE COPY

:124



WESTINGHOUSE HANFORD COMPANY ~~

WHC-SI-M-DP-057 REV 0 222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No. Customer ID:

Analysis: Sample Prep:

Isrmn:Procedure/ Rev: ~/

Technologist,', - / ~ - -pate

Staring ime:Tempera ture

Ending Time:Chms:-

Comments:

Description Lab ID Description Lab ID

2 .. 12

3 ;,/13

4 />1 4

5 / 2j 15
6 C/ ~ 16

727 17
8 181
9 _ _ _ _ _ _ _g 19

10 20

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

A-6000-881 (03/92)



METHOD:ANALYTICAL BATCH SUMMARY SHEET "AM -SD-W MNU PpS7  REVl~ C)

LA-508-1ODAE1TAT OCTOBER 25, 1993
P'REPARED BY: / DATE COMPLETE:

8.L. FITZGERALD ,f.NOVEMBER 1, 1993

UNITS: u ImL ____

SPL NAME SPL ID) ANALYTE RESULT 01 RESULT 02 RESULT #3 AVERAGE 2*S0 PREC ACCU %REC DET LIM % CT ER

STD 1091351 J1284 BETA 2.83E-01_____ 99 7.67E-07 0.4

BLANK J1300 BETA <2.58E-04 _____3.07E-04 500

KE-13A JI 285 BETA 7.48E-0l 7.45E-01 7.82E-01 7.52E-01 1.81 E-02 2.41 ___ 3.07E-04 0.2
_________ _____ ________________3.07E-04 0.2
_________ _____ ________________3.07E-04 0.2

KE-20B J1288 BETA 1.76E-01 1.79E-01 1.72E-01 1.76E-01 7.02E-03 4.00 ___ 7.67E-05 0.2
_________ _____ _______ ________________7,67E-05 0.2

_________ _____ ________________ ___ 7.67E-05 0 2

NARRATIVE. NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

Standard result3 are reported in ug/L

ILI?



PLACE ANALYTICAL CARD IN 13OX'BELOW-DO NOT WRITE IN SPACE WH SD-M P05 RE o

Se,aI No Sa,,pl Pol Owe Tn'e Issuaed Proray

Dee ,lc et.,hl Slaoda'd Res It U's cna~ge Code Refuns

7 Se Custo'mer 10

P-- C0Ci.vosPe '

Vea~ Ca C.I~' 5.

S T D-" L '&9 7~SU 2S~3
;--TD VAL ,~? Zq%'0REC Cvi q 0

BEST AVAILABLE COPY

TB: LA-508-101 (D-0) LIQUIDS f~STANDARD ]REPLICATE
N ) CEC R NUMBER 14] 141

J1284-5520 )ISH SUE 1.2. or 5 (MS) 2 2

MLO M(T) 58725 58350

2106 ' MTIE in WNRE (CT) 30 30

TB? ACKGIOUND in cpmn (BEG) 17 17

TB3IPESZ L(S) 10.000 10.000

Un. 4M. ... [)UTION FATR (DF) 1 1

)IGEST DILUTION FACTOR (DDF) 1- 1-

________ .FCIENCY FACTOR (EFF) 0.3076 0.3076

SYTH P-Rmax, or Re. (SAMPLE RATE) as APPRO)PRIATE 1940.500 1928.000

________AJMPLE CONCENTRATION in pCi/L 2.4-12.82E-01

11/08/93 kVG. pCi/L in SAMPLE and REPLICATE =2.8325E0

Rs (Sample Count Rate) =(TC / CT) - BKG

TOTAL BETA IICi/L Rs - lOO0mL/L $ DF SDDF /(EFF SS* 2220000dpm/;pCi

TOTAL BETA PCi/mL =TOTAL BETA p~Ci/L / 1OO0mL/L

Relative Counting Error (The Square Root of TC + BEG " CT) /(WC - 8KG I CT)

Detection Levels and Less Than Vaues are determined from Procedure [A-508-002.

ITAL BETA in 1 iCi/L (AVERAGE) =2.83E-01

TM EA in IiCi/mb (AVERAGE) =2.83E-04 J LEVEL

7.67E-07

EITV ONING ERFMIR 0.4% _____

Il~ta ntr by k ~f'~~7 ,/Date: 09-Nov-93

Approen y C~- Date: /4,- "U.' -

Form 1 Rev. 1.1 11,27 Page 1 of 1



WHC-SD-WM-DP-057 REV 0
TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE

36Beta Calculation (CRPCSAL 2.0)
By: V1 UT6OID, on U1-09-1993 at 03:55:26
Dot $11 2 -hnet uut Beta eff. :.3076

1/7 Sanple size: 10 dL Dilution : 1

Saiple 1 Jl284 tount 1

58725
---------- - 17.0 : 2.84171-01 uCi/L. beta
30

Sazp1e I J1284 Mount 12

-17.0 2.82341-01 uCi/L beta
30

BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

3.0 WHC-SO-WM-DP-057 REV 0
Se,,ai No Sa',pte Po,t. Date ITine Issued Pr~ondy

J5 1:300.-56201 BECHTOLD 1 11- 4-93 15:22 18
oete,-natom Method Sta,,da'd Piesu.I u-.s charge code Peru~s

T B LA-508-l0l uCi/ML E141570
Sa,,,eS,.,eCustcin r 10

ZL dK

Re,ra,ks Ca c. a'.zs Reswts

COTJNT AS uCI,/L
USE 1-3, 14, 15 OR 16

Asls - 2 Alalyll -3I A,,a~ys -. AItyst - S

Date 1 -e Comv;e ed L.an -

1 0/ 83)

BEST AVAILABLE COPY

TB: LA-508-1 01 (D-0) LIQUIDS BLANK REPLICATE

Serial No, )ETECTOR IN1JMEP. 14 14

J1300-5620 ASISIZE I1,2, or 5 NMS) 2 2~
B ta . D fTICUTS(O 642 511

12106 -OlNT TIME in MINUS (MT 30 130
ATrc~a 1 ?m>ACKGROUnD in cpm (MKG) 117 117

BTE AMPLE SIZE in ml(S 0.025 0.025

Rtlrun No<. ,iLLTION FACTOR 0O)1

0 IGES7 DILCTION FAMTE (DDF)1

Analyst FFCIENCY FACTOR (EFF) 0.3076 0.3076

W.SYTH i ax.w' or Es, ISAMPLE PATE) as APPROPRITE 4.400 2.5 18

..04e, AMVNPLE CONCENTRATION in liCi/l, 2.58E-01 1.48E-01

11/08/93 j~kVG. lCi/l, in SAM.%PLE and R.EPICATE < 2.0262E-01

Rs (Sample Count Kite) (TO / CT) - BEG
TOTAL. BETA pCi/L =Ps 4 l000mL/L IOF *DDF /(EFF SS' 2220000dpmn/pCi

TOTAL BETA ,iCi/mL = TOTAL BETA iCi/L / IOOOmL/L

ReaLive Counting Err ( The Square Root of TO +I BEG * CT) /(TC - BKG * CT)
Detection Levels and tess Than Values are determined from Preedure LA-5OB-002.

OTLBEA in pCi/L (AVERAGE) < 2.58E-01

DETECTON

JOTAL BETA in jiCi/mil (AVERAGE) < 2.58E-04 I LEV-EL

LESS THAN Value was Determined from Rs. 30E0

.EXTVECONING ERR.OR 500.0%

Data Entry by:.1 & Date: 09-Nov-93

Approved by: ..L-, ,LL Date: "/"- -- r'--?

Form 1 Rev. 1.1 Page 1 of 1



WHC-SD-WM-DP-057 REV 0

TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE

Beta, Calculation (CRPC.CA 2.0)
( ~ By:Vh A~hID,_ _ , on 11-09-1993 at 03:52:16

Dett /I5y 14 23 -ic out Bet, eff. :.3076
Saiple size : 10 &L Dilation

saiple 1 J1300 gou~t 1 I

642
- - 17.0 -- 6.44341-04 uCi/L beta
30

suple 1 J1300 tount 121

------------------------17.0 < 2.62241-04 uCi/L beta
30

* BEST AVAILABLE COPY
130



PLACE ANALYTICAL CARD IN BOX B3ELOW-DO NOT WRITE IN SPACE

WHU-6UM-M-UP-051 HEV U
Ser.aI No snD'C PON - - 3Dae Tln~e lssaed Pf'or.ty

.3 285.-57'20 =- CHTOLD 8: 49 343 18
oeie-r~al Cn Mw'Cd s~aca'1 I esa.1 U-15 Clma,ge Code HerunS

TE LA-5030- 10 ul Oi/'ML E14157 0

San;,e S-ze Cuslo'e, !C

Pe,1's Ca-c.' a' :-5 qes':s

70 ? 17A S :CI/

-Qs Is H, H'

Dale,1 T-e Cved

BEST AVAILABLE COPY

TB: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

* )N. E=E11R NUJMBER 14 14

J1285-5720 I SIZE 1. 2, or 5 (MS) 2 2

ID____,____ AL COUN'TS (TIC) 372467 39439

2106 'UNT TIME in MIN=T (7) 30 30

.. AT 'r TV 3ACKGIOLJND incepm (BKG) 17 17

T.B --- ;AMPE SZEin mL (E) 0.025 0.025_

Reruin Ma )[LIMON FACTOR (OF) 1 1

0ICES7 DUTION FACTOR (DDF) 1- 1

*An..s FIIEC FACTOR (EHF) 0.3076 0.307

WSYTH r. Rmax~ or R, (SXMPIE RATE) as APPIP)PRIATE 12398.567 13144.300

.MPlE CONCENTRAION in pjCi/L 7.26E +02 7.70E +02

111089 VG. prCi/L in SAMPLE and REPLICATE 7.481OE + 023

Rs (Sample Count Rate) =(T C / CT) - BKG

TOJTAL BETA lpCi/L =Rs ' 10OOmrL/L * F * DDF /(EFF SS~ 2220000dpmn/pCi)

TOTAL BET7A pCi/mt M OAL BETA p~iA / 10D0mLA

RelativeCountingEnrr (The Squareort of TC+ BKG "CT) /(TC- BKG *C7)

Detection Levels and Ls Than Vaues are determined from Procedure LA-50B-002.

ITAL BETA in lpCi/L (AVERAGE) =7.48E+02

] D=TC~ON

TA EA in pCi/il, (AVERAGE) =7.48E-01 I LEVEL_____________________________________I3.07E-04
.EAIECUTING ERROR) 0.2%1

I~Dta ntr by ~Date: 09-Nov-93

Approved by * - . ~'~-Date: / '

Form 1 Rev. 1.1 * 1Z31 Page 1 of 1



WHC-SD-WM-DP-057 REV 0

TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE

Beta Calculation (CIPC.CL 2.0)
By: VA RITMOD, _ , on 11-09-1993 at 03:54:52
Det 114 2 -inch ikount Beta eff. :.3076
Saiple size :.025 tL Dilution : 1

Saiple 1 J1285 Kount 11

372467
--------- -17.0 :7.26261+02 uCi/L beta
30

Suple I J1285 6out 12

3S4839
17.0 7.69941+02 vCi/L beta

30

B BEST AVAI LAB LE CO PY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

7zI-IC-SD-WM-DP- 7
Sef.aI NO Sanple Po, ~ - Date Time Issued P'.Ow~y

J 1285.-57201 BEGHTOLDj 1- 4-193 8:53 18

weiao, metnod Stanoadl 0 esi u,,ts Cpsarge Code Rw,

TB LA-508-1O uCi/ML E1g4157 0

Sa.-rle S-ze C.isio,,er 10

Rem'a-s Ca c -ai, fls Pes9TIs

COUINT AS uCI/Ld
USE 13,14,15 OR 16

Ar'aiyS? I A~aI~ t A~alyst - 3 A~alySt -4 Aialyst - 5

U.31U. 
H's His

.eeT-'e Co-',leted La lj

BEST AVAILABLE COPY

TB: LA-508-101 (D-0) LIQUIDS Jj SAMPLE ] REPLICATE

XF~a. ETOR INUMBER 14 14

1285-5720 )I SSZE 1., c r 5 (MdS) 2 2

R~~b T.Cn '~UTS (TIC) 372604 391736

2106 UNT TEin MINUMT (CT') 30 130

K ....-'AT: Th*V ACKGROUND in pmn (8KG) 17 17

BS AMPLE SIEin mL (S) 0.025 0.025

FrMn )=I'ON FACTOR (DF) 1

0 GEXT DIUfON FACTOR (DDF) 11

AFi -CIENCY FACTOR (EM 0.3076 0.3076

WSYTH ARmax. or Rs, (SAMPLE RTE) as APPFX)PRIATE 12403.133 13040.867

VAPLE CONCENTRATION in ICi/L IL 7.27E +02 7.64E +02

11/08/93 (XVG. pCi/L in SAMPLE and REPLICATE =7.4521 E+ 02

Ra- (Sample Count Rate) =(1T / CT) - 8KG

TOTAL BETA pCi/L =Rs " 1OO0mL/L ' DF * I)DF /(EFF SS' 2220000dpm/pCi

TOTAL BETA pCi/mL TOTAL BETA pCi/L / 1000rntL/L

Relative Counting Error (The Square Root of TU + BKG I CT) /(TC - 8KG ICT)

Detection levels and Ls Than Values are determined from Procedure UA-508-002.

JTA!. BETA in liCi!!. (AVERAGE) =7.45E +2

DE=EEON

JTA!. BETA in IiCi/m-l (AVEAGE) =7.45E-01 LEVEL

3.07 -4
pCi/rnL

.EAIV LOUTNG ERROR 0.2%

IlData Entry by: Date: 09-Nov-93

Approved by: ~Date: / :7A~-' -3

Form 1 Rev. 1.1 ~. .3Page 1 of 1



WHC-SD-WM-DP-057 REV 0

TOTAL BETA ANALYSIS -UNDIGESTED SAMPLE

1V / ~ ~

3 ,

Beta Calculation (CXPC..CL 2.0)

3 V/7-76~ By: VA WAhOID, ,on 11-09-1993 at 03:54:18
-7 Det 514 2 -inch mount Beta eff. :.3076

a6 Saiple ise : .025 dL Dilution: I

Saiple I J1285 Hount 11

372604
-17.0 =7.26531402 uCi/L beta

30

Saple I J1285 hut 12

391736
--------- - 17.0 7.63881+02 uCi/L beta

30

* BEST AVAILABLE COPY
134



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Ser'al No Sa'p~e Porrt rae Time issued P,.orty

J1285. -.572-0 1BE CH11TO0L D 11 4-3 :5 18
cr r'o e'cd Starrcard er. U-I.s Crrarge Code RerLrS

TB LA-508-0 U~C,'LE 50
Sa-;!e S :e C,.ivorer 10

ResCa -:3>-s Re,s f'

Arralyst - 1 [A 3 ' Aa;ysl - 3 Arnalyst-4 Airalyst -5

I's H' H Hr

Dare [Time Ccopeted Lab I j4r

BEST AVAILABLE COPY(

TB: LA-508-1O01 (D-0) LIQUIDS SAPE REPLICATE

* tN )ETEMfR NUMBER 14 14

1285-5720 I SIZE 1.2. or5 (%G) 2 2-

K.~ttfD* TAL COUNIS ('1O2 389717 391630

2 106 OUTE inMINUIIS (cr) 30 30

*.A.,.Th'.:ACKOROUND in cpm (BKG) 17 17

TB AMPLE SZEinml. (ss) 0.025 0.025

* ~t~P )=IL~ON FACTOR (DF) 1 1-

0 IGET DUION FACMIR (DDF) 1 1

An~~: EiIENCY FACMfR (EHF) 0.3076 0.3076

SYA Rma.'4 or -~ (SAMPLE RATE) as APPROPRIATE 12973.567 13037.333

ae::.'AMPLE CONCEMTRTION in p1Ci/L 7.60E +02 7.64E +-02

11/08/93 . Ci/ Lin SAMPLE and REPLICATE =768E0

Rs (Sample Count Rate) =(MO / C1) - BKG

TO'1TAL BETA PCi/L = Ps SiDOOmLA' * DF / (D EFF SS' 2220000dpm/j1Ci)

TOTAL BETA jCi/mL M OAL BETA 1pCi/L / lOO~mL/L

Reative CountingErrr (The Square Rootof'1X2+ BKG 8CT) /(TC -BKG *Cr)

Detection levels and Less Than Values are determined from procedure LA-508-002.

TA! BTA in jiCi/L (AVERAGE) =7.62E +02

DEI'CION

TA! BTA in pCi/nl, (AVERAGE) 7.62E-01 j LEVEL

3.07E-04

pCi/rn!.

.EAIV '2ONLNG ERROR 0.2%

Daa nty y:Date: 09-Nov- 93
Aproedby ~Date: &/(,.)r ;3,

Form 1 Rev. 1 .1 Page 1 of 1



WHC-SD-WM-DP..057 REV 0

TOTAL BETA'ANALYSIS -UNDIGESTED SAMPLE

ikta Calculation CP..CL2.0)
~'? j V tim to, on 11-09-1093 it 03:53:49

Det 114 2 -itct liaot Oet, eIf. .07
suple size : .025 ii Dilution :

saple ; J1285 touit 1

389717
- 17.0 =7.59941+02 uCi/L beta

30

S 1pl im tlB ount 12

--91630--- - 7.0 1.63681+02 uCi/L beta

30

* BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

No S~le ont WHC-SD-WM-DP-057 REV0
Se'al NSapePmIDate Tinme Issued Prior ty

.3 1286.-57201 BECHTOLD 11- 4-93 13:51 1i3
Zeie,,nat,on Melhod Standa,d Pe~lU~sCmarge Code Reruns

IBL -O -~ uCi/IL E 1 157 0
Sa'-gle S ze Custom'er 10

? d Q \ KE20B
y;erna, s Calcat ons Res,,:s

C~JTAS uCI/L
USE 13, 14, 15 OR 16

Arna~ysT - 1 t- Analyst - 3 Anal-ist .4 Anatyst - 5

CDa:e T., e Cczroe~ei Lac .

BEST AVAILABLE COPY

TB: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

O~~ N. lFECHP NUMBER 14 14

J1286-5720 )ISH SIZE 1. 2. or 5 NMS) 2 2

MALCOUJNTS () 364508 358238

2106 MINT TIME in 10=IT (C) 30 30

MTrh CICOROUND in cpm (13KG) 17 -- 17

TB 3kMPLE SIEim L (SS) 0.100 0.100

Ret~~. )[LUION FACTOR (DF) 1 1

AGEST DILUION FACTOR (DDF) 1 1

X.. 'st FCENCY FACTOR (ElI) 0.3076 0.3076

WSYTH Pmiwnax or Ps. (SAMPLE RATE) as APPROPRIATE 12133.267 11924.267

M T7 7 FAMPLE CONCENTRATION in IICi/L 1.78E +02 1.75E +02

11/8/3 O.pG/L in SAIMPLE and REPLICATE 1.7615E + 02

Rs-(Sample Count Rate) (TC /MO- BKG

'TOTAL BETA pCi/L Rs S OO0mL/L S DF ' DDF /(EFF SS* 2220000dpm/pCi

TOTAL BETA pCi/rnl TOTAL BETA pCi/L / 1OO0mI/L

"eLaive Counting Error =(The SquaeRot of T+BKG *CT) /(T7 --BKG C)

Detection Levels and Les Than Vaues ama determined from Procedure IA-5OB-002.

TA BTA in pCi/L (AVERAGE) =1.76E +02
DETECTON

TA BTA in liCi/mnL (AVERAGE) 1 .76E-01 LEEL

7.67 E-0

pli/rnL11

JELATIE COLUhTNG ERROR 0.2%

I)Dta ntr by ~Date: 09-Nov-93
ADarove by: -L-/ /

Form 1 Rev. 1.1 Dt: /Page 1 of 1

V 137



WHC-SD-WM-DP-057 REV 0

TOTAL BETA ANALYSIS - UNDIGESTED'SAMPLE

Beta Calculation (CIPCS..AL 2.0)
By: Uk WILL1AMS, _on 11-09-1993 at 08:12:55
Det 114 2 -incb lount Beta eff. : .3076
Suple size : .1 iL Dilution :I

Saiple I J1l286-5720 lount 11

364508
-------------------- ------------- -17.0= 1.77681+02 uCi/L beta

30

Saiple I J1286-5720 Souzt 12

358238
---------- - 17.0 : 1.74621+02 uCi/L beta

30

* BEST AVAILABLE COPY
1,38



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-057 REV 0
Se,al No Sa-Dle Po, t OaeT-e Issued P~rI

1 1286.-7 20 S-"E HTO LD 1-4-923 S-: 5. 13
Dele-'~alic, le!00 SlanCa'd esl', U~is Cha'ge Code

TBLA-508-101 u C i/ML ~ 45
Sav;7e Sz:e I~soe ID

COUN7 AD ~~/
UE13.1,15 OR~ 16

BEST AVAILABLE COPY

TB: LA-508-101 (D-0) LIQUIDS SAMPLE ] REPLICATE

) ~. ETECTOR NUMER 14 14

J1286-5720 ASHSUE 1, 2, or 5 (WS 2 2

M AL COIJNI (TO) 363863 369949

2106 MUNT TIME in MNL1iS (Cl') 30 130

AT~T 1:ACKGIOUND in cpm (BKG) 17 17

BI 3AMPE SZEinrML (S) 0.100 0.100

WAW .. [. )=ON FACTOR (OF) 1 1

0 MUT DRILUTON FACTOR (DDF) 1 1-

.Xnilyst .FFCIENCY FACTOR (EFT) 0.3076 0.3076

WSYTH Rmax, or Rs, SAMPL.ERATE) as APPROPRI!ATE 12111.767 12314.633
.x::::*.- I a.t. ww AMPLE CONCENTRATION in pCi/L1.7+2.0E0

11/08/93 j WG. VpCi/L in SAMPLE and REPLICATE =1.7885E + 02

Rs (Sample Count Rate) ('IU / CT) - K

TO0TAL BETA liCi/L Ra I lOOOmL/L' a F a DDF/( EFF a S3 2220000dpm/pCi)

TOTAL BETA jiCi/mL =TOTAL BETA )iCiAL / IOOOroL/L

Relative Countin~gError =(The&Square Root ofTC + BKG ICT) / (T - BKG "CT)

Detection Levels and Less Than Vaues are determined from Procedure IA-508-002.

OTA!. BETA in pCi/L (AVERAGE) =1.79E +02
I DETCTON

ITA!. BETA in pCi/rnL (AVERAGE) =1 .79E-01 j LEVEL

____________________________________] 7.67E-05

~ELr.V C J'G ERRO R 0.2%_____

IlData Entry by: ?7 Date: 09-Nov-93

Approved by: Date: ,/) -- 4'- 13

Form 1 Rev. 1.1 .Page 1 of 1



WHC-SD-WM-DP-057 REV 0

TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE

~~ ~ - '2 ~Beta Calculation (XPlL20
BY: UL 1LLI0s, , on 11-09-1993 at 08:13:38
Det 114 2 -incb taunt Beta ef!. :.3076

a il ie : .1 &L Dilution : 1

Su~ple I J12B6-5720 Mout 11

---------- 17.0 z 1.773711+02 aCi/L 'beta

30

Saxple I J1286-5720 tozzt 12

3---------9 17.0 : 1.831+02 uCifL beta

30

* BEST AVAILABLE COPY
140



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-057 REV 0
Serial No sam'ple Po-,t - je Time Issued n t

J1286.-5720 BECHTOLD 11- 4-93 8:58 18
Dv rr~al1 et1,oa Stan'dard Rtes,.it uhts Chrg Code e n

TB LA-508-1O1 ui/LE 170
Sarhpie Sze customer to

7 KE20OE
Perrarxs Cca'~ofs ResuUts

COUNT AS UCI//L
USE 13,14,15 OR 16

A,aiyst - I A hal~yst - Ainalyt- 4 Ahalyst -5

H's HHs s '

Cae T-ne Co"'~e'ed Lab ~

BEST AVAILABLE COPY

TB: LA-508-101 (0-0) LIQUIDS II SAMPLE ]REPLICATE
~ )1E='TR N1JMIBER 14 14

J1286-5720 )BE SIZE 1,. or 5 0"S 2 2

________ MAL COUNIS (TQC 363117 344503

2106 )UNT TIE in MN=r~ (CT) 30 130

AT~~?>ACGI~NDin pm(BKG) 17 17

TB MLE SZEMnml, (S) 0.100 0.100

R~t~ ~ ILITON FACMfR (DF)11

0IGEST DIUMON FACTOR (DDF) 1 1
An~t :. .FCICYFCR (EM 0.3076 0.3076

WSYTH Emax. or Rs, (SAMPLE RATE) as APPPflPRIATE 12086.900 11466.433

i x ~.:: MPL-E CONCEyNTO in pici/L 1.77E +02 1.68E +02

1i"1/08/93 ~V.piLin SAMNPLE and REP11CATE =1.7246E+023

Rs (Sample Count, Rate) =(T / CT) - BKG

TOTAL BETA piCi/L Rs I 1OOOmLA' DF a DOF/ EFF SS 2220000dpm/puCi)

TOTAL BETA pCi/mL = TTAL BETA XiCIA / 1000mLA
Relaive CountingError (TheSquare ROofoTIC +BKG aCT) /W T- BKG *CT)

Deteation Levels and Le Than Vaues are determined from Prooedure L-508-002.

TM BTA in 1iCi/L (AVERAGE) =1 .72E + 02
DETCTION

JTM. BETA in pCi/mbL (AVERAGE = 1 .72E-01 j LEVEL11

7.67 E-0 5
pICi/mbL

EI~V C T~NG ERPIDR 0.2%_____

Data Entry by: - . -Date: 09-Nov-93

Approve by: )2~kit'Date: 13 v.'-U I
Form 1 Rev. 1.1 141 Page 1 of 1



WHC-SD-WM-DP-057 REV 0

TOTAL BETA ANALYSIS -UNDIGESTED SAMPLE

3~' 3/ - Ieta Calculation (PC.L2.0)'
30By: H WILLIAM, on 11-03-1993 at 08:14:12

-5 Det 114 2 -inch souA Beta eff. :.3076
Sanpie size : .1 &L Dilution : I

Saiple 1 J1286-5720 gout I1I

363117
- 17.0 1.77001102 uCi/L beta

30

Suple 1 J1286-5720 mooM 12

34(503
--- -- - 17.0 1.67911+02 uCi/L beta

30

* BEST AVAI LAB LE CO PY
142



WESTINGHOUSE HANFORD COMPANY ~ ~ /<

WHC-SD-WM-D)P-057 REV 0 222-S LABORATORY
ANALYTICAL BATCH0

Lab Segm,,ent Serial No. Customer ID:

Analysis: Sample Prep:

In strum ent:j.+4 1  LC ,?$@ Procedure! Rev: i

Technoogist~\,\ L7 Date: C
Starting Time: lO ± V ~Temperature

Ending Time: L(->kChemist: >1  v(c

Comments: fKCJ t crJ §{~

Description Lab ID Description Lab ID

2. . 12

3. 13

4 \-14

5 - \-j - 151

71 17

9 19

10 20

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

_____ _ 1 :143__ _ _ _ _ _ _ _ _

A-6000-881 (03/92)



WHfiC-SD-1WM.DP..O 57 REV 0)
ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:

PRPRDB:LA-508-1 . IL DATEI NOVEMBER 9, 1993

S.L. FIZEADNOVEMBER 18, 1993

UNITS: uq/mL ____

SPL NAME SPL ID AALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2rSD PREC ACCU %REC DET LIM % CT ER

STD 941351 J1301 BETA 2.68E-01 _____939 7.88E-07 04

BLANK J1302 BETA <4.24E-05 _______________ 7.88E-05 330

KE-200 J1287 BETA 2.48E-01 2.61 E-01 2.48E-01 2.52E-01 1.50E-02 5.95 __ _ 7.88E-05 0.1
________ ______________ ___ ___7.88E-05 0.1
_____________________ ________________ ______7.88E-05 0.1

KE-24A J1289 BETA 2.49E-01 2.49E-01 2.44E-01 2.47E-01 5.77E-03 2.33 7.a8E-05 1 0.1
________ ______ _______ _____7.88E-05 0.1

_____________ _____________7.88E-05 0.1

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

Standard results are reported in ug/L

144



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-W -nPn DMI

Se.41l No S-woe Po,'s tc Tne Iss~.ed Prror.1y

Oeem~a cn MelSCd stacad Pes"'I urs- C'a';e Code Relurs

".4

Sa5I S' Cuto er S

Ca C' a'aC-3s :-5o~

Analys -o IT~fJ AnalysR 14 An14t ~ ls -4Ails

BBAS TL A V A I A B in ml1 
M R~ 1 0 0 0 1 0.0 0

64,6f.No )E T L UMNBEXR(D) 14 14

210________ TFIEn MAIN= (EFF) 0306 030
C, JOHNSO Rm18rP,(A~ERT) sAP~PAE14.6 1880

TB_____ 3AMPLE SIZE~R) in mL (iS 2.10 1.6000

TOTL ET i/ LE C OETAI i pCi/L 2,7O-01m.6E-0

Rs (Same CounRte)~ Erro / CThe -qa Boo fT K T)/(IG E T

Debootion Levels and Les Than Vaues ame determiined from Procedure LA-508-002.

TA EA in pCi/L (AVERAGE) =2.68E-01- ]

I DMITUON

TA BTA fi pCi/mL (AVERAGE) =2.68 E-04 ] LEVEL

7.88E-07

JELATIVE COUNTING ERROR 0.4% pim

joata Entry by: 7/Date: 1 2-Nov-93

Aprvdb:Date: ,." ,/~ I

Form 1 Rev. 1.1 V .5Page 1 of 1



WHC-SD-WM-DP-057 REV 0
TOTAL BETA ANALYSIS -UNDIGESTED SAMPLE

~"~' A~C~cU1Oi~fl (cCPSLL 2.0)
By: V1 RAOW, on11-12-1993 at 03:08:21
Det 114 2 -incd lcut Beta eff. :.3076
Saiple size : 10 sL Dilution l

5~t~~997~/ Suple I J1301 hout I i

--------- - 18.0 = 2.70811-01 uCi/L beta

30

Saiple I J1301 tou~t 1 2

---------4 18.0 2.65321-01 oCi/L beta

30

B BEST AVAI LAB LE CO PY
1L46



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHO -W.- -n7 - r'/r
Seral No Sanole Pon t r ale -e Issued ltority

Dee'~ 'n e!~dSla'da'd Res~It U,-Is Cmage Code Rel, s

T B TLA-5 0 S--101 u;.i/ L E141 57 0
Sa'~pie S-ze C..sio~ef io

?iCX~ -K

~e~'sC3.C,'a!'ns PesWl~s

USE1, ,1 0~ 16

Ana~yst -1 AnalySt 2 Ana ysl 3 Analyst - 4 Analyst-5

H' F" hS s

. - 3
5 P 6X 61 RIC 831

BESTAVAILABLE COPY

TB: LA-508-101 (D-0) LIQUIDS BLANK ]REPLICATE
SO N.I~a -=P.TC NUMBER 14 14

J1302-5620 )MISEE 1 ,2. or 5 01S) 2 2

D: M~l~ AL COUNTS (TCO 550 626

2105 WN7TIME in MN=fS( 30 30

A~oT1?K ACKOGMUND in cpm (BKG) 18s1

TB 3AMPLE SImML (S) 0.100 0.100

Na-ji~in PJ. ILLIJON FACIDR (OF) 1 1

D GEST DIUTON FACTOR (DOF) 1 1

________ CIENCY FACTOR (EFF) 0.3076 0.3076

C JOHNSON r Rmax. or Pts (SAMPE PATE) as APPRflPRIAT 2.895 2.867

K AMPLE CONCENTRATION in pCiL L 4.24E-02 4.20E-02

11/09/93 XVC. pCi/L in SAIMPLE and REPLICATE < 4.2190E-02-

Rs (Sample Count Rate) =(TC / CT)- BKG

TOTAL BETA 1iCi/L Rs * 10OOmL/L * DF* DDF/( EFF SS 2220000dpm/iCi

TOAL BETA jpCi/mL TOTAL BETrA pCi/L / 1000 mL/l

Relative Counting Error (The Square Root oTC+ BKG *CT) /T (1- BKG *CT)

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

T~ BrA in pCi/L (AVERAGE) < 4.24E-02

DE=0TIN

TA! BTA in piCi/rnb (AVEP.AGE) =< 4.24E-05 ] LEVEL

LESS THAN Value was Determined from Rs. 7.88E-0

~EA1V IOUTNG ERROR 330.2%______

IlotaEnryby ~Date: 12- N ov-93:=]

Aprvd y- Date: zL 1
Form 1 Rev. 1.1 1 147 Page 1 of 1



WHC-SD-WM-DP-057 REV 0
TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE

-fe ral lt on (aCXP.CL 2.0)

Det 114 2 -inch icout Beta eff. :.3076
~ ,Suple size :.1 iL Dilution. :1

Sanpie I J1302 Houot 5 1

550
------------------------- 18.0 ( 3.14721-02 uCi/L beta

30

Sasple I J1302 Mount 12

626
------- - 18.0 4.1301-02 uCi/L beta

30

* EST AVAILABLE COPY
148



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

1! 5-- 6-WHC-SO-WM-DP-057 REV 0
Se,al No Sa-c',e Pot Date T,-e Issued Prnow~y

ot- aon Mel~hcd S~ancarj Re t U,:s; C,,a~e Code Reruns

TB LA -5()8- 10 1 C /L545
Sa'-'re S Cecw.oe 10

Pemar.s Ca c.,a: ens Aes,1s

1)13,14,15 0CR

AayT.1Analyst - 2 Anals-3Anls Aayt-5

H's HsI' '

BEST-AVAILABLE COPY

TB: LA-508-101 (D-0) LIQUIDS I SAPE ] REPLICATE

~#i o.:. FMCTOR NMMiF.R 114] 14

1287-5720 )I1 SZE 1.2. or 5 (Ms) 2 2

FOTAL COUNTS (Tc) 512016 504517

2105 MUNT TME in NUT (CT) 30 30

iTTB 3ACKGROMUD incepm (BKG) 18 18

TB AMLSIZin mL (S) 0.100 0.100

* ern~i.7IUITION FACTOR (DF) 1 1

0 IGEST DILUTIN FACTOR (DOF) 1 1

________ .MCIENCY FACTOR (EYE) 0.3076 0.3076

CJOHNSON cRmax. or F--, (SAMPLE ATE) as APPROPRIATE 17049.200 16799.233

X,::. iAMPLE CONCENTRATION in i1Ci/L 2.50E +02 2.46E + 02

1/09/93 XV.piLInSMLE and REPLICATE =2.4784E 
+023

Rs (Sample Count Rate) =(TC / CT) - BKG

TOTAL BETA IiCi/L R s * 1OO0mL/L * DF DDF EFF SS 2220000dpm/pCi

TOTAL BETA pCi/mL TOTAL BETA pCi/L / IOO0mL/L

Relative CouningError (The Square1 t of TC+ BKG'*CT) /(TC - BKGCT

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

ITAL BETA in pCi/L (AVERAGE) =2.48 E+ 02

D=TCVON

TA BTA in pCi/mL (AVERAGE) =2.48E-01 3 LEVELI7.88E-05
JEIATIVE CTIUNTM ERROR 0.1%1

Il~ta ntr by ~Date: 1 2-Nov-93

Approve by: "Date: /-IJ.-jd '

Form 1 Rev. 1.1 1.4 Page 1 of 1



WHC-SD-WM-DP-057 REV 0

TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE

3~7~~l' KAaculat ion (CRPCS&L 2.0)

By: Yl L&TNOND, _ on 11-12-1993 at 03:09:24
Det 114 2 -inch nount Beta tf. f .3016
Sauple size .1 &L Dilution

Suple I J1287 tount I1

512016
----------- 18.0 -- 2.40671+02 uCi/L beta

30

Sanpie I J1287 tount $2

50417
-- ------ - 18.0 2.46011+02 oCifL beta

30

* BEST AVAILABLE COPY
ISO0



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

7,:K - WHO-S D-WM-D P-057RE0
Se,.aI No sar,ple P 0 ,t IOae T-n' Issued Pr.O"ty

.j 128 7. -70 BECHTOLD - 11- 4-93 1 :9 1
M~~dSia~oard Res~it L-!s Cha,;e Code Rew~ns

TB L -0-101 uCi/ZIL E14157 0-
Sa-ple S.:e C~stome, 10

VIPf K 7- nD
Pe~arkS Cac'W'r "PS 115

COUNT AS uCI/L
I SE 1314,15 OR 16

"A'J ySt 1 [Aral'yst- 2 A"'aySt: -3 a r~ - 4 Anaiysl -5

H '4S H, S H, S

51 680C-)_ 61 'R 0 83

BEST AVILABLE COPY

TB: LA-508-101 (D-0) LIQUIDS ft SAMIPLE ] REPLICATE

61 00fNO )L=P.O NUMBERU 14 14

J1287-5720 ISH-ISIZE I1 2 or 5 00) 2

1 ~ad ID 'TAL. COUNTS (TIC) 539145 529973

2 105 UNT T1M.inNOUTES (CO) 30 30

:AT B 3ACKGIOUND in cpm (BKG) 18s1

IB ;AMPIEin rl, () 0.100 0.100

.114:q M IUON FACTOJR (DF 1

0 GEST DIUTION FACTOR (DDF)11

Aafa4r FFCIENCY FACTOR (EFF) 0.3076 0.3076

C JOHNSON Rx.x or Fs, (SA.NPlE PATE) as APPPR!ATE 17953.500 17647.767

* APlE CONCENTRAION in piCi/L I-2.63E + 02 2.58E + 02

11/09/93 XVG. pCi/L in SAMIPLE and REPLICATE =2.6067E +023

Rs (Sample Count Rate) =(TC / CT) -BKG

TOTAL BETA plCi/L = RsS l0O0mL/L * DOF / (D EFF? SS 2220000dpm/piCi)

MOAL BETA )iCi/rnL TOTAL BETA PiOiA / 1000 mL/L

Relative Counting Error (The Square RootfTC+ BKG * M / (TC -BKG ,cr)

Detection Levels and Less Than Values are determined from Procedure IA-508-002.

JTM. BETA in 1iCi/L (AVERAGE) =2.61 E +02
DF=CTON

1TA!. BETA i pCi/miL (AVERAGE) =2.6 1E-0O1 LEVEL

7.88E-05

.ELWVE COUNliG ERROR 0.1%_____

Dat Enry y: -. Date: 1 2-Nov-93

Approvd by:Date: Lo -A )-"

Form 1 Rev. 1.1 151I Page 1 of 1



WHC-SD-WM-DP-057 REV 0

TOTAL BETA ANALYSIS -UNDIGESTED SAMPLE

Beta Calculation (CmP..CAL 2.0)
By: T1 RiThOID, on 11-12-1993 at 03:10:06
Det 114 2 -inci soont Beta. eff. : .3076

~ Saxple size : .1 AL Dilution : 1

Saiple I J1287 Bout $ 1

539145
------- 18.0 :2.62911+02 uCifL beta

30

Saiple I J12B7 Mount 12

529973
-18.0 2.58431+02 uCi/L beta

30

* BEST AVAI LABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

, 7 /..)WHIC-SD-WM-DP-057 KTV U

se, al No a-pCPrt O e Tree Issued Prrortly

ce'r- ver-c Me !ard :aa PesuWI ur-ts C'rar-e Ccde per"rOs

YB A-08-~i u~iMLE14157

Sa~'ple S ze 
'usostomer I D

~err-s Ca a -s Oe~ Z L../ e6~

~ 4,15OR 16

ACfy Analys - nls 3A ays nls

BEST AVAILABLE COPY

TB: LA-508-1O01 (D-0) LIQUIDS If SAMPLE REPLICATE_

$~i~~, ITC'ID NUBER14 14

J1287-5720 EIS rZ 1,2.0r 5 (MIS) 2 2

.. ae FlD TAL COUNTS (TC) 503427 513122

2106 OUNT ME in kn=TI (CT) 30 30

..:-.M*T.7... ACKGM(MN in cp (BKG)188

TB MPLE SIZE in ML (S) 0.100 0.100

Reizn~ =. LION FAMR (OF)

01MUST DU1ON FACOIR (DDF) 1 1

MA ECIENCY FACtOR (FEY) 0.3076 0.3076

JOHNSON Pjm x. or Ps. (S AMIPLE RATE) as APPROPRATE 
16762.900 17086.067

S~DS~o..AMPE CNCNTRllO i p~/L2.45E +02 2.50E +02

11/09/93 JkVG. pCi/L in SAMPLE and EPUICATE 2.4784E +02

Ps (Sample Count Pate-) =('C / CT') - BKG

T1OTAL BETA liCiAL Rs 0 lOOOmL/L * DF It DDF/( EFF SS* 2220000dpm/pCi

TOTAL BETA lpCi/mL 'TOTAL BETA )pCi/L / 1000 mL/L

Relative Counting Enrror (The SqIuare Root of TC + BKG " CT) /('IC - BKG I CT)

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

JTM. BETA in pCi/L (AVERAGE) =2.48E+02

DEF=XTON

ITM. BETA in pCi/mL (AVERAGE) =2.48E-01 } LEVEL

7.88E-0

pCi/mL

~EAI ONING ERROR 0.1%

IDt nr y Date: 1 2-Nov-93

Apprvedby:Date: - V ; ci

Form 1 Rev. 1.1 '-153 Page 1lofi1



WHC-SO-WM-DP057 REV 0

TOTAL BETA ANALYSIS -UNDIGESTED SAMPLE

set& Calculation CP.CL.0
By- T1 RAON% on 11-12-1993 at 03:10:35

Det 11 2 -inch lout Beta eit. .3076

~ Suple size :.1 4L Dilutioni

SapeSJ1297 tout S I

503427
----------------------------18.0 :2.45051+02 uCifL beta

30

Sanpie I 312B7 t~ut 12

513122
--------- - 18.0 Z 2.50211+02 uCifL beta

30

B BEST AVAI LAB LE CO PY
154



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

/ ~ H WCSYWM-DP-O5'7 REV 0
Sef-a; No Samtple Point Dae, - ts e Priority

.J 1289.-5720 E.ECHTOL T1 4-93 :3 1
Dele,-nal'on Method Standard Result units Charge code Reuns

TB LA-5C)3-1O1 IuCi/ML E14157 0
Sa' 0 1e S ZCCusen', 10

7 o KE2 4A
Rema-ks Cac a z s Pes.':

CODUNT AS uCI/L
U'z-E 13,14,15 01 16

Arya s - I Analys }Analyst - 3Antalyst -AAntatyst -5

Hs0" HSH's His H, S

Y-3

L 54 I Ej)

BEST AVAILABLE COPY

TB: LA-508-1O01 (D-0) LIQUIDS F SAMPLE ] REPLICATE

1289-5720 )l SIZE I1. 2. or 5 (ms) 2 2

ID 1TAL COUNTS (T) 508537 513792

2105 MUNTTIME in IN=I~ (CT) 30 30

A3rT? ACXCLXIUND in cpm (BKG) 18 1

B ;AMPLE SZEimML (S) 0.100 0.100

Ie I ~ )[LI ON FACI1R 
(DF) 1 1

IGFET DIUTION FACTOR (DDF) 1- 1

'EFICIENCY FACITR (EFF) 0.3076 0.3076

C JOHNSON PRmax or Rs, (SAMPLE RATE) as APPfdDPPIATE 16933.233 17 108.400

_______AMPLE CONCEINTRATIN in )1.CiAL 2.48E +02 2.5 1 E +02

11/09/93 kVG. pCi/L in SAMIPIE and REPLICATE 2.4925E + 02

Rs (Sample Count Rate) =(T1 / CT) - BKG

TOTAL BETA pCi/L R s a lOO0ml/L 8 F DOF / (D EFF 4 SS 2220000dpm/pCi)

TODTAL BETA liCi/mL = TTAL BE7A 3iCi/L / lOOOmL/L

Relative Counting Error (The'&quare Rotof T + BKG IcO) / (Tc- BKG ICr)

Detection levels and Less Than Vaues are determined from procedure IA-508-002.

TA BTA in pCi/L (AVERAGE) 2.49E+02

T~d BTA in pCi/mL (AVERAGE) =2.49E-01 ] LEVEL

~EAIV IOU~NG EP.OR 0.1%1

Dat Enryby:p7' -Date: 1 2-Nov-93

Approvd by: ~ <~j ( ~Y,/Date: / ~ 3 I
Form 1 Rev. 1.1 1 5Page 1 of 1



WHC-SD-WM-DP-057 REV 0

TOTAL BETA ANALYSIS -UNDIGESTED SAMIPLE

302

:2 - Beta Calculation (CIPC..CLL 2.0)
By: VA KA!6OIDI on 11-12-1993 It 06:14:59
Det 114 2 -incb iout Beta eff. : .3076
Sasple sie :.1 &L Dilution 1

suple 1 J1289 hount I1I

509537
- 18.0 =2.47971+02 uCi/L beta

30

Saxpie I J1l299 bout 12

513792
---------- 18.0 2.50541+02 uCi/L beta

30

B BEST AVAI LAB LE CO PY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE
3 WHC-SD-WM-DP-057 REV 0

Sesal No SalCe Po,,, Oae TeIse ,ot

J 28.5T BBCTOLD - -9 9 2 _

Dee niMmvicd" Staeda'd Resu'l Us- s C'-a'ge Code es

0,1 3-508-011 uCi /M L B11570
Sa-oce S :e C.~sto"er 10

Pe-aks Ca C.. a' O-S AeSu!s

Ac ays -1 A.'S 2 nalyst .3 Analyst -4 Analyst -5

H-'s H's H's H's

[)-e -e ondleled Lo

BEST AVAILABLE COPY

TB: LA-508-101 (D-0) LIQUIDS 1_SAMPLE (REPLICATE
EI=PR NUN IB ER 114

J1289-5720 )ISH SUE 1,2, or 5 NMS) 2 2

0 TAL COUNS(IC 510694 511310

2105 'UNT TME in MINIMF ( 30 I 30

-A:~CB: CK1JUDin cpm (BKG) 18 18

BE )AMPLE S2EiMML ()0.100 0.100

:R~W N. ILMION FACTR (DE) 1 1

0IGEST DIUTON FACTOR (111Th) 1 1

________ CENfY FAtOR (EIFF) 0.3076 0.3076

C JOHNSON Rrnar or Ps. (SAMPLE RATE) as APPRO)PRIATE 17005.3 17025.667

Stas -* MLE CONCENTfRATION in piCiAL 2.49E +02 2.49E +02

1110193 VG. pCi/L in SAIMPLE and REPLICATE 2.4917E+02

Rs (Sample Count Rate) =('11 / C7) - BKG

TOTAL BETA jiCi/L Rs 4 IOO0ML/L * DF * DDF /CEFF SS' 2220000dpin/iCi

TOTAL BETA pCi/mL TOTAL BETA pjCi/L / 10 0O0mLA

Relaive CountingError (The Squae Rotof T+ BKG *CT) /T ('- BKG IC')

Detection Levels and Les Than Values are determined f'rom Procedure LA-508-002.

ITAL BETA in pCi/b (AVERAGE) =2.49 E +02
DETFTON

ITAL BEA in pCi/mL (AVERAGE) =2.49 E-01 LEVEL

JLATIVE COUNTIG ERROR 0.1% _____

II~aa Etry y: Dae: 12Nov-93

Aproe b:Date: C Ci -~3

Form 1 Rev. 1.1 115 Page 1 of 1



WHC-SD-WM-DP-057 REV 0

TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE

rI3) Bet Calcultion (CPSL2.0)

By 1 UTKOID, o1 11-12-1993 it 0:42
Det 114 2 -itcilount Bejta elf. .37

swaie size :.1 AL Dilution :

saiple 1 Jl299 tout 11

111.0 2.9021+02 uCi/L bet

--- -- - 18.0 2.92+2u/L et
30

* BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN REV 0(;

serial No San'pie Point Owe T-n96 ISsuedj Priority

J 23.-720 BECHTOLD 11- 4-93 9:e_ 1
Oe'e'-na'on Meiod Slanda'd 5e~t n Cimarge Codie Re'ijns

TB LA-50-- 1 uCi/>,IL __14157 0
San'yie &.:e Cwson'e, I D

RemarkS Ca c., a! Zrs Pes.'!s

(-,-)[NT AS uCi/L, L
U SE 13,14, 15 C)E 16

ys, .1 Anayst .2 Analyst .3 Analyst - Anaiyst -5

-r i H's HrS

Cae T ,'e ied La

~ 54 580006 A~ 1 0 83)

BEST AVAILABLE COPY

TB: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

serfaI No,. ETECTOP. NIUMPER 14 N/A

J1289-5720 I SIZE I ,~ 2 or 5 (IS) 2 N/A

IBat'ch 4D FTAt COUNTS (Tic) 500685 N/A

2105 0CMN[ TLME in MINuTES (CT) 30 N/A

AT ot TR 3ACKGOOL) n. r (EKG) 18 N/A

B AIPE SIZE in mL (SS) 0.100 N/A

Rtuam No.Q )ILCION FACTOR (OF) 1 N/A

0 1 IGEST DILLTION FACTOR (DDF) 1 N/A

Analys4t*,' 1:FFCIENCY FACTOR (EFF) 0.3076 N/A

IC JOHNSON -- Rmna, or P.3, (SAMPLE RATE) as APPROPRIATE 16671.500 N/A

0 1*4 1 3____AMPLE CONCENMPATION in 1oCi/L 2.44E + 02 N/A

11/09/93 tiCi/L in SAMPLE 2.4414E+02

Pi (Sample Count Rate) =(TO CT) - BKG

TOTAL BETA 1ICi/L = Ps * 1000ML/L * F *DDF/( EFF SS* 2220O00dpmr/ oXi

TOTAL BETA lCi/mL =TOTAL BETA liCi/L / 1000 mL/L

Relative Counting Error ( The Square Root of TO + 11KG * CT) /(TOC - 11KG ICT)

Detection Levels and Less Than Values are determined from Procedure LA-5013-002.

JOTAL BE7A 4 ioCi/L 2.44E +02

DETECTION

ITAL BETA in jiCi/tL 2.44E-01 ] LEVEL

JELXTIVE COU-NTLNG ERROR 0.1% 1______
Data Enryb:- Date: 1 6-Nov-93

Appove b: ~ -~k~K ~Date: li-Abi, -- ? 3
Form 1 Rev. 1.1 4/153Page 1 of 1



WVHC-SD-WM-DP-057 REV 0

TOTAL BETA ANALYSIS -UNDIGESTED SAMPLE

Beta CAlculatio, (CiCSLL 2.0)
By: U BThID, oni 11-12-1993 at 06:14:02

Det114 2 inc aont Beta eff. .3076

Saap1e aine : .1 iL Dilution

Sauple 1 j129 tount SI

S2.44141+02 %Ci/L beta
30

sauple 1 J1289 tount 12

414 18.0 2.03431+01 UCi/L beta

30

* BEST AVAILABLE COPY
:160



WESTINGHOUSE HANFORD COMPANY ~ 9ij
WHC-SD-WM-DP-057 REV 0 222-S LABORATORY

ANALYTICAL BATCH
Lab Seg -ment Serial No. -Custolmer.ID:

Analysis: Sample Prep:

instrument: 2-<7Procedure! Rev: \j\U\u ,

~~ " ~Date: ~ 9
Starting Time: ~Y~) ~Temperature ~' ~

Ending Time: ).O c Chemist: ~~y\1 pk

Comments: J C) ~UX ~r.~i sf i ~(

Description Lab ID Description Lab ID

2 12
31 131
4 14

6 I ~ 16
7 17

8 18
9 19

10 201

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

_____ ____ ____ ____161L

A-6000-881 (03/92)



ANALYTICAL BATCH SUMMARY SHEET WKC-WM-0P057 REV 0
METHOD: DATE START:

LA-54-1216 DECEMBER 1993
PREPARED BY: DATE COMPLETE:

P. P. Bachelor 6 DECEMBER 1993

UNITS: IUC1/mL __________

SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE- 2*S0 PREC %REC DET LIM % CT ER

STID32B51 J 1284-553 CO-60 1,05E+02 _____103 2.9
CS-134 6.95E+01 ______89.3 2.8

________CS-137 1.34E+02 _____102 2.1

BLANK J1300-563 JAM-241 <~5.04E-04 _____5.04E-04 ____

________CO-60 <4.80E-04 _____4.80E-04 ____

________CS-137 <6.08E-04 8.06E-04

_______EU-154 <1.68E-03 1 .66E-03
_______EU-1 55 <1.04E-03 1.04E-03

AZt I 'T -~j 2- '~ ~ -- I~- . r-,. ___

SAMPLE J1285-573 CO-60 7 66E-03 7.57E-03 7.27E-03 7+50E-03 3.3E-04

CS-137 i.57E-01 1+56E-01 1,55E-01 1I56E-01 1.6E-03 .44

EU-I54 I 02E-02 8 31 E-03 9,71IE-03 9.41 E-03 1.6E-03 -0.4.Z
EU-155 5 09E-03 8, 39E-03 5,18E-03 5.55E-03 1 2E-03 a.222. ?;f. __

J1287-573 AM-241 1. 18E-02 1,16E-02 1 29E-02 1 21E-02 1 1 E-03 0

CS-137 I 22E-Oi I 19E-01 1 23E-01 1 21E-01 3 4E-03 O.22

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The results for the standard are in uCi/L,

The results for the spike are in percent recovery.



WC-SD-WM-D-057 REV 0
GAMMA ENERGY ANALYSIS -UNDIGESTED SAMPLE

-Seral No San-ple Poilntt Tree Issued PloIy

Deenrl'fl l.C~'C~ Sanar ~ U- Cha ,c Code Peuns

Sampole Size C~storner ID

Remrks, Calclialons Results 103y.Oao~. -.
C, LX ST7L:; IO(<-X

--. nu--- I D

Rf:)5VAL -
RESUTJ ) E 3 ~~

A'A a An - 2 .? Anal,,I - 3 - .A j~l -4 A-a Il -

54C6800061 R 10 83)

Serial No Samrple Point Dale Time Issued Priority

,j 13 00 - BECHTOLD 11- 4-92 15:22 1 3
Deferreiealion Melhod Standard ealUrsCharge Code Re Hr S

GEA LA-5438-121 uCi/M L E 1.4 "57
Samrple StZe Cu~stomrer ID

V kQC o L7_
Remark~s Carculaior'S Results

COUNT AS _uC/Lz g ~~~r~O
LASER PRINTO T

4' V i A Anlyt 2 Anals - 3 Ahaiys! 4Anls-5

HIS (/ I HIS Hi H, Hs

Dale, orrTime C d at, o

91 31 ) 0 3Z 1 1 5 4.6800-061 tR-10-831

BEST AVAILABLE COPY



WHC-SD-WM-DP-057 REV 0
GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE

3 707
Serial No Sample Poi Date Time I ssued P,,ol,lly

Dem naio n M od Sar'cad Reo ~Carg C', I,,EA LA-518-121 Cii 51 ,17

Sample Size Customser I D

hp + z--zKElS'A
Remarks, Calculattons. Results t

COUNT AS uCI /T1
LASER PRINTOUIT 06-

to 0C: -. 6 c'3 E LC.' L

Anl 1Anays 2 1  Analys --3 Analyst -4 A alyst 5

His Hr S His HiS iS

D~le) ,) Tene Compled L a M

54-680-D1IR F-10- 831

:Seral No Sample Poin D le Time Issued P lorly

5.12 -55-730 BECHTOLD 11- 4-9.3 8:8 ir
Determination MelhodSlandard Result units C alge Code Reruns

GEA LA5811 uCi/MiL 14157 0
Sample Size Customer ID

Remrnaks, Calcu~lations, Results L

COUNT AS uC('I( /
LASER PR N4TOUJ

131 C , : 8 ,5(. E -o t ,M C d # .L

sa st 1 Analyst - 2 Analyst -.3 Analyst .4 Analyst - 5

Date T.,e Completed Lao Unit PMy

54 6800-06' (R-10 B11

BEST AVAILABLE COPY

164



WHC-SD-WM-DP-057 REV 0
GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE

Se~ al No Sanyle Po,,t 0,ite T-e Issued Pr.owly

Deern'al'on kiethed. Standard Resot Uh-ts Charge Code Reruns

GEA LA-510-12 u' .M E45
Sample Size Customser ID

Remarks. Calculations. Results

COUNT AS u(CI/1,L uo .ZI E-oba.Cd;mL
LASER PRINTOUJT 5

~~ T n e t , 5d-.O18

Satpe Ste Completed ID"IMg

Deemrsinaton s etSta ndrltulsnt C eCoe Rrn

CONAS uCI58-2 /~/, L115

LAUNSER PRIU L.B o~u

IS CS: 1, 5$Z I .-E

A nalyst 1 Analyst 2Analyst .3 Analyst - 4 Analyst :5

DateI Tnime Completed Lb t.r

103Z)D v lc

BEST AVAILABLE COPY



'WHC-SD-WM-DP-057 REV 0
GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE

Ser al No San'Lle PO-t Dale Trrre lss,,Cd Pr~rnty

2, i.3 3I -IU E ru i

Derrrralon Metrod Standard, res," UnIsC ge~ Codr

, EA LA-5311 u~M E,4r

Sarnple Srze sore D

Remarks, Calciula'rons. Resul

COUNT AS )*H,- E J,
LASER PRIN T 2q'A,1.1

A,,aI0 sl Anal 1t .2 Analr 1I 3 Ar alsI 4 A"nar 1 5

H Is H's IIS IS Hr

Serral No Sample Pont Date 7rre IS,,ued Prorrty

J 1287.-51?0 BECHTOLD 1-40 :3 1

Dete~mrnaI-f Methrod, Sta .rdard E eSrlt Ur~ts Charge Code Rerons

,,EA LA-548-121 uCi/IIL E14157 0
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G GAM MA S PE CT R UM A N AL YS IS*

*l'CS-MD-5 RE 0
CANB['ERRA SPFCTRANI-F V2 .06 SOFTWARE W CS-MD-5 E
222-S COUNTING ROOM WESTINGHOUSE HANFORD 10-NOV-93 03:19:16

A NA LY S IS P AR AM ET ER S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATIONl ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATIONl: 1.96 SIGMA UNCERTAINTY

[NHVlRONlMENTAL\1 BACKGROUND *SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
ANIALYZED 1"T': VR

SAMPLE DESCRIPTION: J1224-5530
GEOMLTRY DESCR IPT ION: 42B47-A 22CC L IQ
SAMPLE SIZE: l.OOOOE-03 LI/ CONVERSION FACTOR: 1.OOOOE-01
STANDARD SIZE: 1.OOOOE+0O EA
ANALY'SIS LIBRARY FILE: ANL2O5

COLLECT STlEDil ON 10-NOV-93 AT 02:28:59

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3007. SECONDS
DEAD TIME: 0.23 %

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

ENERGY CALIBRATION'PERFORMED 20-OCT-93

EFFICIENCY CALIBRATION PERFORMED 23-OCT-92
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222-S COUNTING ROOM WESTINGHOUSE HANFOkiD 10-NOV-93 03:19:16

P E K N AL YS I lWHC-SD-WM..DP..0 57 REV 0
PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES

CHANNEL KEV K[V COUNTS COUNTS %

IC 1126.69 563.23 1.52 674. 560. 12.0 CS-134,
EU- 152

2C 1138.80 569.28 1.52 610. 1070. 10.8 *CS-134,
B 1-207.

3 1209.60 604.67 1.57 679. 6265. 2.8 CS-134
4 1323.47 661.58 1.63 576. 9938. 2.1 CS-137
4B3 661.41 81. 28.8
5C 1591.83 795.73 1.67 446. 4425. 3.9 CS-134
6C 10503.96 801.80 1.67 407. 384. 13.7 CS-134
7 2346.70 1173.08 1.80 415. 5367. 2.9 CO-60
8 2665.34 1332.37 2.02 134. 4940. 2.9 CO-60
9 2731.46 1365.43 1.83 28. 133. 21.7 CS-134

10 2922.02 1460.69 2.05 34. 572. 8.9 K-40
10B 1460.58 611. 5.5

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C -MULTIPI FT ANALYSIS CONVERGED NORMALLY
C -NV COI~lOTA BAKGRUNDPEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO013
BACKGROUND DESCRIlPTION: 3KG
BACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
BACKGROUND LIVE TIME: 7000. SECONDS



222-S COUNTING ROOM WESTINGHOUSE HANFORD 10-NOV-93 03:19:16

SAMPLE: J1284-5530 WHC-SD-WM-DP-57 REV 0
DATA COLLECTED ON 10-NOV-93 AT 02:28:59
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A DION1U CL ID E A NA LY S IS R E POR T

U UCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT DIFF

AM-241 LLD<8.55E-01 LLD<8.55E-01 59.54
AM-243 LLD<5.41E-01 LLD<5.41E-01 74.67
BA-133 LLD<1.17E+00 LLD<1.17E+00 356.02
BA-140 LLD<3.45E±00 LLD<3.45E+00 537.27
BI-212 LLD<6.77E+00 LLD<6.77E+00 727.20
CEPR144 LLD<6.59E+OO LLD<6.59E+O0 133.51
C0-60 1.05E+02 +-3.21E+00 1.05E+02 +-3.21E+00 1332.50 -0.13

1173.24 -0.15
2PR-51 LLD<6.56E+OO LLD<6.56E+00 320.09
1-S-134 ro.95Ei-O1 i-2.34E+OO 6.95E±01 ±-2.84E±00 795.84 -0.11

604.70 -0.03
CS-137 1.34E+02 +-3.16E+00 1.34E+02 +-3.16E+00 661.65 -0.07
EU-152 LLD<2.79E+00 LLD<2.79E+00 1408.01
EU-154 LLD<2.18E+OO LLD<2.18E+00 1274.45
EU-154H1 LLD<2.07E±OO LLD<2.07E+00 1274.80
[IU-155 LLD<1.74E±OO LLD<1.74E+0O 105.31
H 59 -LLD,2.3)4[-+0 LLD<2.34E+0O 1099.25
1-131 LLD<8.87E-O1 LLD<8.87E-01 364.48
K-40 L-LD<1.47E+O1 LLD<1.47E±01 1460.75
LA-MO4 LLD<5.23E-O1 LLD<5.23E-01 1596.20
HN-54 LLD<9.133E-O1 LLD<9.83E-01 834.83
IIA-22 LLD<7.75E-01 LLD<7.75E-01 1274.55
NB-94 LLD<8.30E-01 LLD<8.30E-01 702.63
UP ))95 LLD<8.97E-O1 LLD<8.97E-01 765.78
NP-237 LLD<2.62E+OO LLD<2.62E±O0 86.50
PPB-212 LLD<1.13E+OO LLD<1.13E+00 239.00
PU-239 LLD<6.12E+03 LLD<6.12E+03 129.30
PU-241 LLD<1.99E+05 LLD<1.99E+05 148.57
RA-224 LLD<1.29E+01 LLD<1.29E+01 240.99
RA-226 LLD<1.21E±O1 LLD<1.21E+01 186.10
RU-103 LLD<8.65E-01 LLD<8.65E-01 497.08
RU103 LLD<9.11E-01 LLDK9.11E-01 497.08
RURHiOG LLD<1.57E+O1 LLD<1.57E+01 621.80
SB-125 LLD<2.78E+00 LLD<2.78E+00 427.89
SB-125A LLD<2.78E±00 LLD<2.78E+00 427.89
SE-75 LLD<8.42E-O1 LLD<8.42E-01 264.66
SN-113 LLD<1.25E+OO LLD'<1.25E+00 391.67
SR-0-5 LLD<8.64E-O1 LLD<8.64E-01 513.99
TH-228 LLD<2.75E±O1 LLD'<2.75E±01 84.37
TL-208 LLD<1.08E±O0 LLD<1.08E+00 583.20
U-2'3'5 LLD<8.13E-01 LLD<8.13E-01 185.71
Y-88 LLD<5.28E-O1 LLD<5.28E-01 1836.06

Z-5 LLD<2.62E+0O LLD<2.62E+00 1115.55
ZR-95 LLD<1.50E±OO LLD<1.50E+00 756.73

TOTAL 3.09E±02 +-5.32E+00 3.09E+02 +-5.32E+00



STANDARD DEVIATION =0.05

[BAR N EV/DISINTEGRATION
MjWM PERISSABLE ACTIVITY = 1.40E-09 UC/LI
T W MEASURED ACTIVITY = 3.09E 02 (+-5.32E±00) UC/LI W~CS-MDC 7 RV
% TECH. SPEC. = ****(-** H-S-MD-5 E

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1126.69 563.23 560. 12.0 2.12E+01
1133.30 569.23 1070. 10.8 4.08E+01
1603.96 801.30 384. 13.7 1.92E±01
73.45 1365.43 133. 21.7 1.07E±01

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

'LENiROID ENERGY NET AREA ERROR GAMMAS/SEC
(A INE L KEV COUINTS %

* 02 1460.69 572. 8.9 4.87E+01
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G GA MMA S P ECT R UM A N AL YS I S

CAHEPr)F'RP SP[CT7 Afl-F V2.06 SOFTWARE W'HCSD-WMA-DPO057 REV 0

222-S COUNTING ROOM WESTINGHOUSE HANFORD 10-NOV-93 04:21:06

DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
lUfIBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK

PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR OUOTATIOtN: 1.96 SIGMA UNCERTAINTY

ENIVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MUETIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANi:
ANt/ AI /7E LY [ I')T:V f

<AMPLE DESCAEIPPION: J1300-5630
GEOME TRY DESCRIPTION: 42B47-A 22CC LIQ
SAMPLE SIZE: 1.OOOOE-03 LI /CONVERSION FACTOR: 1.OOOOE-01
STANDARD SIZE: l.OOOOE+OO EA
ANALYSIS LIBRARY FILE: ANL205

COLLECT STARTED ON 10-NOV-93 AT 03:30:56

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3002. SECONDS
DEAD TIM~E: 0.07 %

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

ENERGY CALIBRATION PERFORMED 20-OCT-93

EFFICIENCY CALIBRATION PERFORMED 23-OCT-92
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222-S COUNTING ROOM WESTINGHOUSE7 HANFORD 10-NOV-93 04:21:06

0 ~ ~P EA K A NA LY S IS WHC-SD-WM-DPRO57 REVO0

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

S ?717.3? 23?.67 1.11 394. 57. 100.0 PB-212A
2 703.62 351.15 1.74 164. 133. 31.6 PB-214A
2B3 351.90 109. 28.2
3 1218.91 609.32 1.34 90. 107. 32.2 BI-214A,
3B 609.19 122. 21.0 RU-103
4 2921.83 1460.59 2.02 24. 548. 8.9 K-40
4B 1460.58 611. 5.5

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFID[A:CE LEVEL AT 85.0%

B - FNV _ ONNFNTA E ACKF1ROUND PEAK

LALKGROUND SUE3TRACTION PERFORMED USING FILE BKO013
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
BACKGROUND LIVE TIME: 7000. SECONDS
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 10-NOV-93 04:21:06

SAMPLE: J1300-5630 WNHC-SD-WM.DP.05 7 REVO0
DATA COLLECTED ON 10-NOV-93 AT 03:30:56
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R AD O1 0NU C L IDE A NA LY S IS R E POR T

NIUCLIILE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT DIFF

AM-241 LLD<5.04E-01 LLD<5.04E-01 59.54
AM-243 LLD<3.89E-01 LLD<3.89E-01 74.67
BA-133 LLD<5.61E-01 LLD<5.61E-01 356.02
BA-140 LLD<1.33E+O0 LLD<1.33E+00 537.27
BI-212 LLD<3.lOE+O0 LLD<3.1OE+00 727.20

CLY1LLD<4.03lEi00 LLD<4.08E+O00135
CO-6O LLD<4.OOE-0l LLD<4.80E-01 1332.50
CR-5I LLD<2.OGE+OO LLD<2.86E+00 320.09
CS-134 LLD<4.26E-Ol LLD<4.26E-01 795.84
CS-137 LLD<6.06E-O1 LLD<6.06E-01 661.65
EU-152 LLD<2.27E±OO LLD<2.27E+00 1408.01
EU-154 LLD<1.66E+00 LLD<1.66E+00 1274.45
EU-154H LLO<1.55E+O0 LLD<z1.55E+00 1274.80
EU-155 LLD<1.04E±O0 LLD<1.04E+00 105.31
FL-59 LLD<1.02E+OO LLD<l.02E±00 1099.25
>-131 LLD<3.40E-Ol LLD<3.40E-0l 364.48

-4. LLD<1.4iLE-C1 LLD<1.44E±O1 1460.75
L -v; L LD1)<4 ..3 F1--O LLO<4.33E-01 1596.20
"h-Z LL4O1<4.02 F-Q1 LLD<4.02E-O1 834.83
lip'-?? LLD<5.91E-0l LLD<5.91E-01 1274.55
N'B-94 LLD<3.70E-O1 LLD<3.70E-01 702.63
1\11-95 LLD<3.49E-0l LLD<3.49E-01 765.78
NP-237 LLD<1.67E±OO LLD<1.67E+O0 86.50
41 21i ~ 8EO ~ .l 1 .1 1 .1 1 293 53 K
PU-239 LLD<3.93E±03 LLD<3.98E+03 129.30
PU-241 L-LD<1.26E±05 LLD<l.26E+05 148.57
RA-224 LLD<6.92E+O0 LLD<6.92E+00 240.99
RA-226 LLD<6.69E+00 LLD<6.69E+00 186.10
RU-103 LLD<3.36E-01 LLD<3.36E-01 497.08
RU103 LLD<3.54E-01 LLD<3.54E-01 497.08
RURIIIOG LLD<7.15E±00 LLD<7.15E+00 621.80
SB-125 LLD<1.03E+00 LLO<1.03E+00 427.89
SB-125A LLD<l.03E+O0 LLD<1.03E+00 427.89
SE-75 LLD<4.53E-O1 LLD<4.53E-01 264.66
SN-113 LLO<5.04E-01 LLD<5.04E-O1 391.67
SR-85 LLD<4.32E-O1 LLD<4.32E-01 513.99
TH-228 LLD<1.72E+01 LLD<1.72E+01 84.37
TL-20OU LLO<5.75E-Ol LLD<5.75E-01 583.20
U-235 LLD<4.43E-01 LLD<4.43E-01 185.71

Y-8 LLD<2.8OE-O1 LLD<2.80E-01 1836.06
Z11-65 LLD<1.29E+O0 LLD<1.29E±O0 11'15.55
ZiR-95 LLD<6.OOE-0l LLD<6.OOE-01 756.73

TOTA\L 5.31E-01 +-5.81E-01 5.81E-01 +-5.81E-01

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0% 17 3



A L@eTECTED PEAKS WERE USED IN THE ANALYSIS WHC-S-M-D-057 REV 0

PEl-,JS EL N DBY BACKGROUND SUBTRACTIJON

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

703.62 351.75 133. 31.6 3.30E+00
1218.91 609.32 107. 32.2 4.30E+00
2921.83 1460.59 548. 8.9 4.67E+01
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G GAM MA S PE CT R UM A NA LY S IS*

CAt;PERRA'/ SPECTRAN-F V2.06 SOFTWARE WHC-D-M-oP-57 REVO0

222-S i\"00NT U±vROFlWSTIMkGHOUSE HANFORD 10-NOV-93 09: 50: 23

AN A LY S I S P A RAM E TER S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
fID[MT - Ii' I CAT lJAM [MERGY W-,INDOW: + - 1 .50 KEV

<TAT 1 < 1 .95J (IMA UNEC ERTA I NTY

[NV IRONMMNTAL BACKGROUND SUBTRACTED
LUD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
HULTIPLET ANALYSIS PERFORMED

SPECTRAl- DATA READ) DIRECTLY FROM MULTICHANNEL ANALYZER ANi:
/\MALYZEO BY: UIM

SAMPLE DESCRIPTlION: J-1285-5730
GEOMETRl-%Y DESCRIPTIONl: 42B47-A 22CC LIQ
SAMPLE SIZE: I.00OOE-03 LI /CONVERSION FACTOR: 1.OOOOE-O1
ST-ANDARD SIZE: 1.OOOOE±-0O [A
ANALYSIS LIBRARY FILE: ANL2O5

COLLECT STARTED ON 10-NIOV-93 AT 09:00:11

COLLECT LIVE TINE: 3000. SECONDS
REAL TIME: 3005. SECONDS
DEAD TIME: 0.17 %

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

ENERGY CALIBRATION PERFORMED 20-OCT-93

EF'FICIENCY CALIBRATION PERFORMED 23-OCT-92
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222-S COUN'TING ROOM WESTINGHOUSE HANFORD 10-NOV-93 09:50:23

P E A K A N A L Y~ S I S WHC-D-WM-P-057 REVO0

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

97 .53 42.,81 2.00 1673. 424. 28.4 U-234
2 118.87 S9.47 0.98 1362. 6195. 3.0 AM-241,U-237,

EU- 155
3 172.95 86.50 1.02 1028. 607. 16.3 CS-136,

EU- 155,
EU- 15 SA,
PB-214X,
TL-208X

4 210.46 105.25 0.95 1121. 349. 28.6 EU-155,
EU- 155B,
NP- 239

5 246.01 123.02 0.94 935. 1126. 9.3 EU-152,CO-57,
EU- 154A

K 11233.62 591.68 1.55 195. 31. 137.0 EU-154C
i210.54 6"9.13 1.09 190. 136. 34.2 BI-214A,

71' 609.19 122. 21.0 RU-103
8 1323.37 661.54 1.59 223. 11598. 1.9 CS-137
8B 661.41 81. 28.8
9 1446.70 723.18 1.47 1133. 126. 32.8 SB-124,I-131,

AG- 108,
EU- 154D,
ZR-95

2009.44 1004.49 2.10 112. 95. 40.8 EU-154G,
EU- 152

11 2346.68 1173.07 1.92 74. 350. 13.2 CO-60
12 2549.01 1274.22 2.53 45. 177. 19.4 EU-154,

EU- 154H,
NA-22

13 2665.28 1332.34 1.78 22. 361. 11.2 CO-60
14 2921.73 1460.54 2.02 34. 568. 8.9 K-40
14B 1460.58 611. 5.5

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO013
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
BACKGROUND LIVE TIME: 7000. SECONDS



222-S COUNTING ROOM WESTINGHOUSE HANFORD 10-NOV-93 09:50:23

SAMPLE: J-1285-5730 tNHC-SD-WM-DP--57 REV 0
DATA COLLECTED ON 10-NOV-93 AT 09:00:11
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A1)1 0N U CL ID F A NA LY S IS R E POR T

UCLLI DEI AC IIVI IY CONCENIIRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT D1FF

AM-241 5.42E±01 ±-1.67E+00 5.42E+01 +-1.67E+00 59.54 -0.07
AM-243 LLD<4.87E-01 LLD<4.87E-01 74.67
BA-133 LLD<8.89E-01 LLD<8.89E-01 356.02
BA-140 LLD<2.13E+00 LLD<2.13E+00 537.27
BI-212 LLD<6.34E±O0 LLD<6.34E+0O 727.20
CEPRI44 LLD<,5.29EiO0 LLD<5.29E+00 133.51
CO-60 7.66E-iOO +-8.62E-01 7.66E+00 ±-8.62E-01 1332.50 -0.16

1173.24 -0.17
CR-5I LLLJ'4.59EiO0 L-LD<4.59E+00 320.09
CS-134 LLD C.1OL-01 L-LD<6.1OE-01 795.84
CS-137 1.57E+02 ±-3.35E 00 1.57E±02 +-3.35E+00 661.65 -0.11
EU-152 LLD<2.27E±00 LLD<2.27E+00 1408.01
EU-154 1.02E+01 +-1.97E+00 1.02E+01 +-1.97E+00 1274.45 -0.23

123.07 -0.05
1004.76 -0.27

EU-154H 1.02E+01 +-1.97E+00 1.02E+01 +-1.97E+O0 1274.80 -0.58
EU-155 5.09E+00 +-1.46E±00 5.09E±00 +-1.46E+00 105.31 -0.05

86.54 -0.04
FE-59 L[-D<,9.4E-01 LLD<9.40E-01 1099.25
[-131 L L D' 6. S4 F - 0L LD<6.54E-01 364.48
11-40 LL[J<1.49Ei01 LLD<1.49E+O1 1460.75
LA-140 LLD<3.48E-01 LLD<3.48E-01 1596.20
MN-54 LLD<4.98E-O1 LLD<4.98E-O1 834.83

NB-94 LLD<4.50E-O1 LLD<4.50E-O1 702.63

PB-212 LLD<8.49E-O1 LLD<8.49E-01 239.00
PU-239 LLD<5.14E+03 LLD<5.14E+03 129.30
PU-241 LLD<1.65E+05 LLD<1.65E+05 148.57
RA-224 LLD<9.84E+00 LLD<9.84E+00 240.99
RA-226 LLD<9.75E+00 LLD<9.75E+00 186.10
RU-103 LLD<6.28E-O1 LLD<6.28E-01 497.08
RU103 LLD<6.6OE-O1 LLD<6.60E-01 497.08
RURHI06 LLD<9.54E OO LLD<9.54E+0O 621.80
SB-125 LLD<2.06E+OO LLD<2.06E+00 427.89
SB-125A LLD<2.06E+0O LLD<2.06E+00 427.89
SE-75 LLD<6.20E-O1 LLD<6.20E-01 264.66
SN-113 LLD<8.72E-01 LLD<8.72E-01 391.67
SR-85 LLD<6.23E-O1 LLD<6.23E-O1 513.99
TII-228 LLD<2.86E+O1 LLD<2.86E+01 84.37
TL-208 LLD<6.74E-O1 LLD<6.74E-01 583.20
U-235 LLD<6.52E-01 LLD<6.52E-O1 185.71
Y-88 LLD<4t.96E-01 LLD<4.96E-01 1836.06
ZN-65 LLD<1.34E+0O LLD<1.34E+OO 1115.55
ZR-95 LLD<7.91E-O1 LLD<7.91E-01 756.73

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



TOTAL 2.63[±02 +-5.58E+00 2.63E+02 +-5.58E+00

STANDARD DEVIATION = 0.17

Eb4W= MEV/DISINTEGRATION HCS-MD05RE0
MAXIMUM PERMISSABLE ACTIVITY = 5.04E-09 UC/LI
TOTAL MEASURED ACTIVITY 2.53E+02 (+-5.22E+00) UC/LI
"I TECH. SPEC. - ****

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID I[RCY NIET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

97.53 08.3 424. 23.4 5.13E±00
1183.02 5 3' 31. 137.0 1.22E±00
1446.70 7"'.1I8 126. 32.8 5.77E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID FENFRGY NET AREA ERROR GAMMAS/SEC
L LV COUNTS %

1213U.54 60,1.13 136. 34.2 5.46E±00
2921.73 1460.54 568. 8.9 4.84E+01



G GA MMA S PE CT R UM A N AL YS IS*

CA111ERRA SfPECTAN,- F V2 .06 SOFTWARE'NCS WM P-5 RE0

222-S COUNTING ROOM WESTINGHOUSE HANFORD 10-NOV-93 10:50:16

A NA LY S IS P AR A MET ER S

MCA UNIT NUMBER: 2 / ADO UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
N'UMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONF.IDENCE FACTOR: 85.0%
IOFNTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATIONl: 1.96 SIGMA UNCERTAINTY

ENV'I RONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL- DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
P2>SLY ZE D BY : DM

SAM1PLE DESCRIPTION: J-1285-5730 DUP
GEOMETRY DESCRIPTION: 42B47-A 22CC LIQ
SAMPLE SIZE: l.OOOOE-03 LI /CONVERSION FACTOR: 1.OOOOE-01
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANL205

COLLECT STARTED ON 10-NOV-93 AT 10:00:03

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3004. SECONDS
DEAD TIME: 0.13 %

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

ENERGY CALIBRATION PERFORMED 20-OCT-93
EFFICIENCY CALIBRATION PERFORMED 23-OCT-92



222-S COUNTING ROOM WESTINGHOUSE HANFORD 10-NOV-93 10:50:16

0P E A K A N A L Y S I S WIC-S-WM-D-057 REVO0

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL K[V KEV COUNTS COUNTS %

i 97.47 48.78 1.50 1510. 276. 39.6 U-234
2C 118.92 59.49 0.97 1429. 6065. 3.0 AM-241,U-237,

EU- 155
3 172.98 86.52 1.07 1026. 567. 17.3 CS-136,

EU- 155,
EU- iSSA,
PB-214X,
TL-208X

4 210.57 105.30 1.16 1062. 438. 22.7 EU-155,
EU- 155B,
NP- 239

5 246.02 123.02 1.08 964. 1179. 9.1 EU-152,CO-57,
EU- 154A

6 1218.61 609.17 1.61 193. 163. 29.4 BI-214A,
61p 609.19 122. 21.0 RU-103
7 1323.55 661.63 1.60 268. 11519. 1.9 CS-137
7B 661.41 81. 28.8
8 1447.08 723.37 1.67 131. 136. 30.4 SB-124,I-131,

AG- 108,
EU- 1540,
ZR-95

1412346.99 1173.23 1.83 87. 355. 13.5 CO-60
W2549.69 1274.56 1.70 43. 145. 22.2 EU-154,

EU- 154H,
NA-22

11 2665.36 1332.38 2.24 36. 357. 11.8 CO-60
12 2922.26 1460.81 1.99 32. 617. 8.5 K-40
12B 1460.58 611. 5.5

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - fULTIPLET ANALYSIS CONVERGED NORMALLY
b- ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO013
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
BACKGROUND LIVE TIME: 7000. SECONDS

ISO



222-S COUNTING ROOM WESTINGHOUSE HANFORD 10-NOV-93 10:50:16

SAMPLE: J-1285-5730 DUP WHC-SO-WM0P-057 REV 0
DATA COLLECTED ON 10-NOV-93 AT 10:00:03
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

PRA D10N U C L IDE A NA L Y SIS R E POR T

IiUQLIDL ACIIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT DIFF

AM-241 5.31E+01 +-1.67E+00 5.31E+01 +-1.67E+00 59.54 -0.04
AM-243 LLD<4.87E-01 LLD<4.87E-01 74.67
BA-133 LLD<8.70E-01 LLD<8.70E-01 356.02
BA-140 LLD<2.40E+OO LLD<2.40E+00 537.27
BI-212 LLD<5.94E+00 LLD<5.94E+OO 727.20
CEPRI44 LLD<5.26E±00O LLD<5.26E+OO 133.51
CO-60 7.57E±00 +-9.OOE-O1 7.57E+00 +-9.OOE-01 1332.50 -0.12

1173.24 -0.01
CL-51 LLPc4.80EtoO LLD<4.8OE+OO 320.09
(-S-134 LL[)<5.85E-Oil LLD<5.85E-O1 795.84
CS-lU7 1.56[+02 +-3.35E+00 1.56E+02 +-3.35E+00 661.65 -0.02
EU-152 LLD<2.05E+OO LLD.<2.05E+00 1408.01
EU-154 LLD<l.42E+OO LLD<1.42E+00 1274.45
EU-154H 8.31E±00 +-1.85E+00 8.31E+00 +-1.85E+00 1274.80 -0.24
EU-155 6.39E±00 +-1.45E+00 6.39E+00 +-1.45E+00 105.31 -0.00

86.54 -0.03
FE-59 LLD<1.14Ei00 LLD<1.14E+OO 1099.25
1-131 LLD<6.75E-01 LLD<6.75E-O1 364.48
1-0 LL/.4EO LLD<1.47E+O1 1460.75
LA-140 LLD<5.02E-O1 LLD<5.02E-01 1596.20
MN-54 LL-D<4.39E-O1 LLD<4.39E-01 834.83

[IA-22 LL<.50E-01 LLD<4-i .50[±OO 70.5[O 2.5563 1~ 4E
NB-95 LLD<4.50E-O1 LLD<4.50E-O1 702.63

PB-212 LLD<8.72E-O1 LLD<8.72E-O1 239.00
PU-239 LLD<5.09E+03 LLD<5.09E+03 129.30
PU-241 LLD<1.65E+05 LLD<1.65E+05 148.57
RA-224 LLD<9.63E+O0 LLD<9.63E+OO 240.99
RA-226 LLD<9.67E±O0 LLD<9.67E+OO 186.10
RU-103 LLD<6.46E-O1 LLD<6.46E-01 497.08
RU103 LLD<6.79E-O1 LLD<6.79E-01 497.08
RURIII06 LLD<9.88E+O0 LLD<9.88E+00 621.80
SB-125 LLD<2.08E+OO LLD<2.08E+00 427.89
SB-125A LLD<2.08E+O0 LLD<2.08E+00 427.89
SE-75 LLD<6.39E-O1 LLD<6.39E-01 264.66
SN-113 LLD<9.O1E-01 LLD<9.O1E-01 391.67
SR-85 LLD<6.32E-O1 LLD<6.32E-01 513.99
TH-223 LLD<2.85E+O1 LLD<2.85E+O1 84.37
TL-208 LLD<7.17E-O1 LLD<7.17E-01 583.20
U-235 LLD<6.47E-O1 LLD<6.47E-O1 185.71
Y-SO, LLD<3.82E-O1 LLD<3.82E-O1 1836.06
ZN-65 LLD<1.39E+OO LLD<1.39E+O0 1115.55
ZR-95 LLD<8.07E-01 LLD<8.07E-O1 756.73

TOTAL 2.48E+02 +-5.16E+00 2.48E+02 +-5.16E+00



STANDARD DEVIATION = 0.08

EBAR ME V/DISINTEGRATION
M MPERMISSABLE ACTIVITY = 5.47E-09 UC/LI WHc-sDWPADP 057 REVO0F MASURED ACTIVITY =2.40E+02 (+-4.81E+0O) UC/LI

% [CH. SPEC. +**k**

QL: UO! I7TJu A 1 1.9,6 S I CIIA
[11 II IDNL LL A-1 8 5

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

97.47 48.78 276. 39.6 3.34E±00
246.02 123.02 1179. 9.1 1.44E+01

11I"t7 .0312 7 23. 37 136. 30.4 6.27E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

01 609.17 163. 29.4 6.53E+00
W2 6 1460.81 617. 8.5 5.26E+01



G GA MMA S P EC T RUM A NA L YS I S*

CAN BERRA SPEC FK'FV2.06 SOFTWARE INHCSWW DPO-57 REV 0

222-S COUNTING ROOM WESTINGHOUSE HANFORD 10-NOV-93 12:01:21

A NA L YS IS P A RAM E TER S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: ±- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL B'ACKG/(,ROUND SUBTRACTED
LEG CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL\[ DATA REA/'D DIPEC-ILY FROM MULTICHANNEL ANALYZER ANI:
F IA Y 7 F BY : [fl

SAJIPLE DESCRIPTION: J-1285-5730 TRIP.
GEOMETRY DESCRIPION1: 42B47-A 22CC-LIQ
SAMPLE SIZE: l.OOOOE-03 LI CONVERSION FACTOR: 1.OOOOE-01
STANDARD SIZE: 1.OOOOE±00 EA
ANALYSIS LIBRARY FILE: ANL205

COLLECT STARTED ON 10-NOV-93 AT 10:57:00

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3003. SECONDS
DEAD TIME: 0.10 %

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

ENERGY CALIBRATION PERFORMED 20-OCT-93
EFFICIENCY CALIBRATION PERFORMED 23-OCT-92



222-S COUNTING ROOM WESTINGHOUSE HANFORD 10-NOV-93 12:01:21

P E AK A NA L YS IS WHC-SD-WM-DPR57 REVO0

PK CENTROLD ENERGY FWHM BACKGND NE RA ERR NUCLIDES

CHANNEL Kry KEV COUNTS COUNTS %

i 97.49 40.78 1.82 1514. 331. 33.3 U-234
2? 118.93 59.50 0.98 1417. 5968. 3.0 AM-241,U-237,

EU- 155
3 172.98 86.51 0.93 976. 639. 15.2 CS-136,

EU- 155,
EU- 155A,
PB -21 4X,
TL-208X

4 210.41 105.22 1.17 1155. 355. 28.5 EU-155,
EU- 155B,
NP- 239

5 245.97 123.00 1.00 956. 1181. 9.1 EU-152,CO-57,
EU- 154A

6 1218.61 609.17 1.23 241. 101. 49.4 BI-214A,
6B 609.19 122. 21.0 RU-103
7 1323.40 661.55 1.63 250. 11496. 1.9 CS-137
7B 661.41 81. 28.8
8 1446.96 723.31 1.06 132. 103. 38.8 SB-124,I-131,

AG- 108,
EU-154D,
ZR-95

C 1746.62 873.11 1.09 108. 75. 48.5 EU-154E,
RH- 106

1~1822.09 910.83 1.34 110. 59. 61.1 AC-228A
108 910.98 84. 23.3.
11 2009.47 1004.50 1.40 89. 137. 27.6 EU-154G,

EU- 152
12 2346.38 1172.92 2.01 77. 368. 12.8 CO-60
13 2549.22 1274.32 2.73 51. 169. 20.4 EU-154,

EU- 154H,
NA-22

14 2665.10 1332.25 2.31 39. 343. 12.2 CO-60
15 2921.45 1460.41 2.15 28. 562. 8.9 K-40
15B 1460.58 611. 5.5

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

?- MULTIPLET ANALYSIS CONVERGED BUT GFIT > 4
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO013
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
BACKGROUND LIVE TIME: 7000. SECONDS

184



222-S COUNTING ROOM WESTINGHOUSE HANFORD 10-NOV-93 12:01:21

SAMPLE: J-1285-5730 TRIP. WHC-SD-WM..DP-057 REV 0
DATA COLLECTED ON 10-NOV-93 AT 10:57:00
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R ADPIO HU CL I DE A NA L YS IS R E POR T

;NUCLILi ACTiVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT DIFF

AM-241 5.23E±01 +-1.66E+00 5.23E+01 +-1.66E+00 59.54 -0.04
AM-243 LLD<4.86E-01 LLD<4.86E-01 74.67
BA-133 LL<8.47E-01 LLD<8.47E-01 356.02
BA-140 LLD<2.28E+0O LLD<2.28E+00 537.27
BI-212 LLD<5.90E+OO LLD<5.90E+00 727.20
CEPR144 LLD<5.34E±OO LLD<5.34E+00 133.51
CO-60 7.27E+00 ±-8.91E-01 7.27E+0QO +-8.91E-01 1332.50 -0.25

1173.24 -0.31
P;L- 51 LL D,-4 .7 0E i0 0 LLD<4.70E+OO 320.09

CS-134 LLO<5.39E-01 LLD<5.39E-O1 795.84
CS-137 1.55E+02 +-3.34E+00 1.55E+02 +-3.34E±0O 661.65 -0.10
EU-152 LLD<2.27E±O LD2.7EO 1408.01
EU-154 9.71E+00 +-1.98E±00 9.71E+00 +-1.98E+00 1274.45 -0.13

123.07 -0.07
1004.76 -0.26

[U-15411 9.71F400 ±-1.98Ei-O 9.71E±00 ±-1.98E±00 1274.80' -0.48
LU-155 5.IO'JE-,0 ±-i.48Lit00 5.18E+00 +-l.48E+OO 105.31 -0.08

F[--59 L-LD<8.91E-O1 LLD<8.91E-01 869.5 00

1-131 LL1,D<G.47E-O1 LLD<6.47E-O1 364.48
K-40 LLD<1.46E±O1 LLD<1.46E+O1 1460.75
LA-140 LLD<4.33E-Ol LLD<4.33E-01 1596.20
MN-54 LLD<5.04E-Ol LLD<5.04E-01 834.83 l'

NB3-94 LLD<4.52E-O1 LLD<4.52E-01 702.63

PB-212 LLD<8.71E-O1 LLD8.71E-01 239.00
PU-239 LLD<5.14E+03 LLD'<5.14E+03 129.30
PU-241 LLD<1.60E±05 LLD<1.60E+05 148.57
RA-224 LLD<9.52E+OO LLD<9.52E+00 240.99
RA-226 LLD<9.39E+OO LLD9.39E+00 186.10
RU-103 LLD<6.29E-O1 LLD<6.29E-01 497.08
RU103 LLD<6.61E-O1 LLD<6.61E-O1 497.08
RURH106 LLD1I.OOE±01 LLD<1.OOE+01 621.80
SB-125 LLD<2.15E+O0 LLD<2.15E+O0 427.89
SB-125A LLD<2.15E+OO LLD<2.15E+00 427.89
SE-75 LLD<6.40E-O1 LLD<6.40E-01 264.66
SN-112 LLO<8.81E-OI LLD<8.81E-O1 391.67
SR-85 LLO<6.24E-O1 LLD<6.24E-01 513.99
TH-228 LLD<2.89E+O1 LLD<2.89E+O1 84.37
TL-208 LLD<6.73E-O1 LLD<6.73E-O1 583.20
U-?-35 LLD<6.29E-O1 LLD<6.29E-01 185.71
Y-88 LLD<5.28E-O1 LLD<5.28E-O1 1836.06
ZN-65 LLD<l.35E+OO LLD<1.35E+00 1115.55
ZR-95 LLD<8.48E-01 LLD<8.48E-01 756.73



TOTAL 2.59E+02 +-5.57E+oo 2.59E+02 +-5.57E+OO

STANDARD DEVIATION = 0.14

E*=****-ME V/DISTNT EG RAT ION
MAXIMUM PERMISSABLE ACTIVITY = 5.13E-09 UC/LI VvHC-SD-WM-DP-Oq57 REVO0
TOTAL MEASURED ACTIVITY =2.49E±02 (+-5.20E+00) UC/LI

F11 fCH . SPEC .

LECi)OR OUOTA FI0ON Al 1. 96 SIGMA
LLU CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTIROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

67 2 331. 33.3 4.01E±00
6..> 72-3.31 103. 38.8 4.73E+00

17416.62 3173.11 75. 48.5 4.03E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

R o )TF" IFP ERG Y NET AREA ERROR GAMMAS/SEC
1- K -V COU N T S %

10"1 609.17 101. 49.4 4.05E+00
13022.09 910.33 59. 61.1 3.26E±00

?9L5 1460.41 562. 8.9 4.79E+01



G GAM MA S P EC T RUM A NA L YS I S

CANBERRA SPECTRAN-F V2.06 SOFTWARE WHC-SD-WM-DP-C57 REVO0
222-S COUNJ ING R00i- ',,EST INGHOUSE HANFORD 10-NOV-93 13:00:13

DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBDER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY W,.INDOW: +- 1.50 KEV
ERFROR QUOTAT1ION: 1 .96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
ANALYZED ily: Dii

SAMPLE DESCRIPTION: J-1287-5730
GEOMETRY DESCRIPTION: 42B47-A 22CC LIQ
SAMPLE SIZE: I.OOOOE-03 LI /CONVERSION FACTOR: 1.OOOOE-01
STANDARD SIZE: I.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANL205

COLLECT STARTED ON 10-NOV-93 AT 12:10:02

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3005. SECONDS
DEAD TIME: 0.17 %

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

ENERGY CALIBRATION PERFORMED 20-OCT-93
EFFICIENCY CALIBRATION PERFORMED 23-OCT-92



222-S COUNTING ROOM WESTINGHOUSE HANFORD 10-NOV-93 13:00:13

0 ~P EA K A NA L YS IS WNHC-SD-WM-DP..57 REVO0

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

189 9.50 0.99 750. 1345. 7.6 AM-241,U-237,
EU- 155

2 245.73 122.88 1.05 893. 348. 26.0 EU-152,CO-57,
EU- 154A

3 1166.79 583.27 1.20 186. 67. 64.7 EU-154,
3B 583.13 94. 24.1 TL-208
4 1218.42 609.07 1.22 182. 119. 38.8 BI-214A,
4B 609.19 122. 21.0 RU-103
5 1323.29 661.49 1.56 184. 9005. 2.1 CS-137
5B 661.41 81. 28.8
6 2346.08 1172.77 1.20 63. 82. 38.2 CO-60
7 2921.68o 1460.52 2.25 52. 504. 10.0 K-40
7 P, 14E50.58 611. 5.5

[RPOR QUOTATIOrl AT 1 .96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

5*OUND SUBTRACTION1 PERFORMED USING FILE BKO013
[3WOUND DESCRIPTION: BKG

,ACGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
BACKGROUND LIVE TIME: 71000. SECONDS



222-S COUNTING ROOM WESTINGHOUSE HANFORD 10-NOV-93 13:00:13

SAMPLE: J-1287-5730 WHCSD-WM-DPR57 REV 0
DATA COLLECTED ON 10-NIOV-93 AT 12:10:02
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

PA IO UCED AN LY I R E RTYCMAIO

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LIENRYCMAIO
DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT DIFF

AM-241 1.18E+01 +-9.06E-01 1.18E+01 +-9.06E-01 59.54 -0.04
AM-243 LLD<4.47E-01 LLD<4.47E-01 74.67
BA-133 LLD<8.12E-0I LLD<8.12E-01 356.02
BA-140 LLD<2.03E+00 LLD<2.03E±0O 537.27
BI-212 LLD<4.22E O0 LLD<4.22E±0O 727.20
CEPR144 LLD<5.OODiOO LLD<5.OOE±00 133.51
CO-60 LLD<4.SSE-Ol LLD<4.55E-01 1332.50
CR-51 LLD<4. 15E±OO LLD<4.15E+00 320.09
CS-134 LLD<4.97E-01 LLD<4.97E-01 795.84
CS-137 1.22E+02 +-2.88E+00 1.22E+02 +-2.88E+00 661.65 -0.16
EU-152 LLD<1.69E+0D LLD<1.69E+O0 1408.01
EU-154 LLD<1.56E+00 LLD<1.56E+00 1274.45
EU-154H LLD<1.55E+00 LLD<1.55E±O0 1274.80
EU-155 LLD<1.30E±0O LLD<1.30E+00 105.31
FE-59 LLD<l.02E+00 LLD<1.02E±00 1099.25
1-131 LLD<5.8lE-0l LLD<5.81E-01 364.48
K-b LLD<i.51Ei LLD<1.51E+01 407
L A -11O L L D,, 5.?',3 L-O1 LLD<5.23E-01 1596.20
I -54 LLD<4.54E-0I LLD<4.54E-01 834.83

UA,"-22 LLD<5.55E-O1 LLD<5.55E-01 1274.55
NB-94 LLD<3.79E-01 LLD<3.79E-O1 702.63
NB3-95 LLD<4.47E-O1 LLD<4.47E-01 765.78
NP-237 LLD<1.99E+00 LLD<1.99E+0O 86.50
PB-212 LLD<8.07E-01 LLD<8.07E-O1 239.00
PU-239 LLD<4.72E+03 LLD<4.72E+03 129.30
PU-241 LLD<1.52E+05 LLD<1.52E+05 148.57
RA-224 LLD<8.74E O0 LLD<8.74E+00 240.99
RA-226 LLD<8.92E+00 LLD<8.92E+00 186.10
RU-103 LLD<5.71E-01 LLD<5.71E-01 497.08
RU1O3 LLD<6.OIE-O1 LLD<6.OIE-01 497.08
R6RI1O06 LLD<8.89E+O0 LLD<8.89E+00 621.80
SB-125 LLD<1.96E±00 LLD<1.96E+OO 427.89
SB-125A LLD<1.96E+00 LLD<1.96E+OO 427.89
SE-75 LLD<5.77E-01 LLD<5.77E-01 264.66
SN-113 LLD<8.45E-01 LLD<8.45E-O1 391.67
SR-85 LLD<5.98E-01 LLD<5.98E-O1 513.99
TH-228 LLD<2.26E±01 LLD<2.26E+O1 84.37
TL-208 LLD<6.74E-01 LLD<6.74E-01 583.20
U-235 LLD<6.O1E-01 LLD<6.O1E-01 185.71
Y-88 LLD<2.80E-01 LLD<2.80E-01 1836.06
Z1,-65 LLD<1.36E±OO LLD<1.36E+00 1115.55
72-95 LLD<7.41E-01 LLD<7.41E-01 756.73

TOT-1A L 1.33E+02 ±-3.02E+00 1.33E±02 +-3.02E+00

STANDARD DEVIATION =0.08



[BAR = MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.26E-08 UC/LI
TOTAL MEASURED ACTIVITY = 1.33E+02 (±-3.02E+00) UC/LI

%11.SPEC. wW' +**)'HC-SD-WM..DP..057 REV 0

ERROR QUOTATION AT 1.96 SIGMA
KVD CONFIDENCE LEVLL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

245.73 122.38 348. 26.0 4.24E+00
2346.08 1172.77 82. 38.2 5.72E+00

PKK L ~IM1Nfk KY BAC /\KGROUND SUBTRACT ION

LENTRO I ENE[CRY NJEI AREA ERROR GAM~MAS/SEC
CHANNEL KEV COUNTS %

1166.79 583.27 .67. 64.7 2.59E±00
1218.42 609.07 119. 38.8 4.76E±00
2921.G8 1460.52 504. 10.0 4.29E+01

i180



G A MMA S PE C TR UM A NA L YS IS*
k

k * * * k * * * ****************************

CANBERRA SPECTRAN- F V2 .06 SOFTWARE Wv'HC-SD4WM-D-C57 REV 0
222-S COUNTING ROOMi WESTINGHOUSE HANFORD 10-NOV-93 14:11:52

A NA LY S IS P AR AM ET E RS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
iDEKTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

[NV IRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPI[TRA DAU TA V LAD DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
ANAL YZED BY: 5;-1

SAMPLE DESCRIPTION: J-1287-5730
GEOMETRY DESCRIPTION: 421347-A 22CC LIQ
SAMPLE SIZE: 1.OCOOE-03 LI CONVERSION FACTOR: 1.OOOOE-01
STANDARD SIZE: l.OOOOE+0O EA
ANALYSIS LIBRARY FILE: ANL205

COLLECT STARTED (DN 10-NOV-93 AT 13:21:33

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3006. SECONDS
DEAD TIME: 0 .20 % ,

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

ENERGY CALIBRATION PERFORMEO 20-OCT-93
EFFICIENCY CALIBRATION PERFORMED 23-OCT-92



222-S COUNTING ROOM WESTINGHOUSE HANFORD 10-NOV-93 14:11:52

P EA K AN A L YSI S WHC-SD-M-DP-57 REVO0

PK CENTROID EHERiGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KLV KEV COUNTS COUNTS %

113.90 59.48 0.98 70. 1322. 7.6 AM-241,U-237,
EU- 155

2 246.01 123.02 0.82 793. 326. 25.6 EU-152,CO-57,
EU- 154A

3 1218.58 609.16 1.33 153. 134. 32.1 BI-214A,
3B 609.19 122. 21.0 RU-103
4 1323.39 661.54 1.55 230. 8783. 2.2 CS-137
4B 661.41 81. 28.8
5 1322.61 911.09 2.36 60. 97. 31.8 AC-228A
5lI" 910.98 84. 23.3
6 2346.09 11172.73 1.21 42. 96. 29.7 CO-60
7 2921.96 1460.66 2.07 32. 521. 9.4 K-40
7B3 1460.53 611. 5.5

ER '0R QUOTATIGNI AT 1.96 SIGMA
PEAK)J CONFIDENCE LEVEL AT 85.0%

B -ENVIRONMENTAL BACKGROUND PEAK

>~( W~D SLT~D I~lPERFOkMED USING FILE BKO013
KWOUND DESCR 1P1 ION: BKG

B)ACKGROUND COLLECT STARVED ON 15-JAN-90 AT 11:00:00
BACKGROUND LIVE TIME: 7000. SECONDS



222-S COUNTING ROOM WESTINGHOUSE HANFORD 10-NOV-93 14:11:52

SAMPLE: J-1287-5730 %kHC-SD-WM-DP-O57 REV 0
DATA COLLECTED ON 10-NOV-93 AT 13:21:38
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A b 0lU C LLDI A NA LY S IS R E POR T

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT DIFF

AM-241 1.16E+01 +-8.89E--01 1.16E+01 +-8.89E-01 59.54 -0.05
AM-243 LLD<4.41E-O1 LLD<4.41E-01 74.67
BA-133 LLD<7.92E-01 LLD<7.92E-01 356.02
BA-140 LLD<I.90E+O0 LLD<1.90E+00 537.27
BI-212 LL-D<3.90E±0O LLD<3.90E+00 727.20
CL17 ;1 1 44 L L D< 5. I OF +Ulu LLD<5. 1OE+00 133.51
CO-60 LLD<5.03E-O1 LLD<5.03E-01 1332.50
CR-SI LLD<4.30E400 LLD<4.30E±00 320.09
CS-134 LLD<4.84E-O1 LLD<4.84[-01 795.84
CS- 117 1.19Ei02 4-2.86E±00 1.19E+02 +-2.86E+00 661.65 -0.11
EU-152 LLD<2.05E±0O LLD<2.05E±00 1408.01
EU-154 LLD<1.42E+00 LLD<1.42E±00 1274.45
EU-154H LLD<l.29E±00 LLD<1.29E+00 1274.80
[U-155 LLD<I.30E+00 LLD<1.30E+00 105.31
[E-59 LLD<9.63E-0l LLD<9.63E-01 1099.25
1-131 LLD<5.93[-O1 LLD<5.93E-01 364.48
K-401 LLD<IA.7LWitl LLD<1.47E±O1 1460.75
LA-140 LLD<B5.44L-0'i LLD<5.44E-01 1596.20
N [1- 54 LLD<4.IIE-O1 LLD<4.IIE-01 834.83
NA- 22 L L D, -5 . 5 L'- 0 LLD<5.05E-01 1274.55
NB-94 LLD<3.810E-0I LLD<3.88E-01 702.63
['B-95 LLD<4.47E-0l LLD<4.47E-01 765.78
NP-237 LLD<2.OOE+00 LLD<2.OOE+0O 86.50
PB-212 LLD<7.63E-O1 LLD<7.63E-01 239.00
PU-239 LLD<4.79EiO3 LLD<4.79E+03 129.30
PU-241 LLD<1.51Ei05 LLD<1.51Et05 148.57
RA-224 LLD<8.66E+OO LLD<8.66E±00 240.99
RA-226 LLD<8.92E±O0 LLD<8.92E+O0 186.10
RU-103 LLOD<5.42F-OI LLD<5.42E-01 497.08
RU103 LLO<5.70E-OI LLD<5.70E-O1 497.08
PR11H106 LLD<9.18E+00 LLD<9.18E+00 621.80
SB-125 LLD<l.86E+00 LLD<1.86E+00 427.89
SB-125A LLD<l.86E+00 LLD'<1.86E+00 427.89
SE-75 LLD<5.85E-01 LLD<5.85E-01 264.66
SN-113 LLD<7.78E-01 LLD<7.78E-01 391.67
SR-85 LLD<5.86E-01 LLD<5.86E-01 513.99
TH-228 LLD<2.21E+01 LLD<2.21E+01 84.37
TL-208 LLD<6.46E-01 LLD<6.46E-01 583.20
U-235 LLD<5.99E-01 LLD'<5.99E-01 185.71
Y-88 LLD<3.82E-01 LLD<3.82E-01 1836.06
ZN-65 LLD<1.27E+0O LLD<1.27E+00 1115.55
ZR-95 LLD<7.18E-O1l LLD<7.18E-01 756.73

TOTAL 1.130E+02 +-2.99E+00 1.30E+02 ±-2.99E+00

STANDAiDljqVIATION =0.04



EBAR =Ak MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.26E-08 UC/LI
TOTAL MEASURED ACTIVITY 1.30E+02 (+-2.99E+00) UC/LI
%@Hl. SPEC.=****+**)

ERROR QUOTATIONi AT 1.96 SIGMA WHC-S-WM-DRC57 REVO0
1 D CONE [FDEN1C[ LEVL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

246.01 123.02 326. 25.6 3.98E+00
2346.09 1172.78 96. 29.7 6.70E±00

PEAKS EL IMINATED BY BACKGROUND SUBTRACTION

CEN~j-FTLD ENERGY NE11 AREA ERROR GAMMAS/SEC
C HAN NE L KEV COUNTS %

1218.58 609.16 134. 32.1 5.36E+00
1322.61 911.09 97. 31.8 5.40E+00
2921.96 1460.66 521. 9.4 4.44E+01



CANAMMA SPECTRUMFV.0 OTWR AN L SSWlP05 RE*

222-S COUNTING ROOM WESTINGHOUSE HANFORD 10-NOV-93 19:11:54

A N AL YS I S P AR AM ET ER S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATIONl PERFORMED
HEASUREN ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER A.NI:
ANALYZED BY:

SAMPLE DESCRIPTION: J1287-5730
GEOMETRY DESCRIPTION: 42B47-A 22CC LIQ
SAMPLE SIZE: 1.OOOOE-03 LI /CONVERSION FACTOR: l.OOOOE-Ol
STANDARD SIZE: l.OOOOE+OO EA
ANALYSIS LIBRARY FILE: ANL205

COLLECT STARTED ON 10-NOV-93 AT 18:21:43

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3004. SECONDS
DEAD TIME: 0.13 %

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

ENERGY CALIBRATION PERFORMED 20-OCT-93

EFFICIENCY CALIBRATION PERFORMED 23-OCT-92



222-S COUNTING ROOM WESTINGHOUSE HANFORD 10-NOV-93 19:11:54

P EA K A NA L YS IS

0 'AHC-SD..WM..OP.. 57 REV 0
PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES

CHANNEL KEV KEV COUNTS COUNTS %

1 113.96 59.51 1.01 732. 1472. 7.1 AM-241,U-237,
EU- 155

2 246.03 123.03 0.89 805. 265. 31.2 EU-152,CO-57,
EU- 154A

3 1218.66 609.19 1.19 156. 131. 32.9 BI-214A,
3B 609.19 122. 21.0 RU-103
4 1323.24 661.47 1.57 206. 9085. 2.1 CS-137
4B 661.41 81. 28.8
5 1822.17 910.87 1.79 68. 74. 41.5 AC-228A
5B 910.98 84. 23.3
6 2346.19 1172.83 1.49 63. 101. 32.1 CO-6O
7 2921.17 1460.26 2.00 38. 554. 9.1 K-40
7B 1460.58 611. 5.5

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BAJjlOUnD SUBTRACTION PERFORMED USING F ILE BKO013
B/WOUND DESCRIPTION: BKG
BAG OUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
BACKGROUND LIVE TIMlE: 7000. SECONDS.
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 10-NOV-93 19:11:54

SAMPLE: J1287-5730 VVHC-SD-WM-DP-O57 REV 0
DATA COLLECTED ON 10-NOV-93 AT 18:21:43
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A DIONU C L IDE A N ALY S IS R E POR T

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT DIFF

AM-241 1.29E+01 +-9.22E-01 1.29E+01 +-9.22E-01 59.54 -0.02
AM-243 LLD<4.44E-01 LLD<4.44E-01 74.67
BA-133 LLD<8.48E-O1 LLD<8.48E-01 356.02
BA-140 LLD<1.97E+OO LLD<1.97E+0O 537.27
BI-212 LLD<3.61E±OO LLD<3.61E+00 727.20
CEPR144 LLD<5.22Ef-OO LLD<5.22E+O0 133.51
CO-60 LLD<4.92E-01 LLD<4.92E-01 1332.50
CR-5i LLD<4.921E+-O LLD<4.21E+00 320.09
CS-134 LLD<4.51E-O1 LLD<4.51E-O1 795.84
CS-137 i.23E±02 ±-2.91E±00 1.23E+02 ±-2.91E+00 661.65 -0.18
EU-152 LLDi .59E+OO LLD<1.59E±OO 1408.01
EU-154 LLD<l ..42E OO LLD<1.42E+OO 1274.45
EU-154H LLD<1.43E+OO0 LLD<1.43E+00 1274.80
EU-155 LLD<1.35E4-OO LLD'<1.35E+00 105.31
FE-59 LLD<9.40[-O1 LLD<9.40E-O1 1099.25
1-131 LLD<5.791l LL-D<5.79E-O1 364.48
K-40 LL0D-i.49EiOl LLD<1.49E+01 1460.75
LA-140 LL-Dc3.15E-01 LLD<3.15E-O1 1596.20
MN-54 LLD<-4.27L 01 LLD<4.27E-O1 834.83
NA-22 LL1D<5.05[-O1 LLD<5.05E-O1 1274.55
NB-94 LLD<4.03E-O1 LLD<4.03E-01 702.63
NB-95 LLD<4.09E-O1 LLD<4.09E-01 765.78
NP-237 LLD<1.903E±OO LLD<1.98E+0O 86.50
PB-212 LLD<u0.14E-O1 LLD<8.14E-O1 239.00
PU-239 LLD<4.78E±03 LLD<4.78E+03 129.30
PU-241 LLD<1.53E+05 LLD<1.53E+05 148.57
RA-224 LLD<9.37E+OO LLD<9.37E+00 240.99
RA-226 LLD<8.84E+OO LLD<8.84E+00 186.10
RU-103 LLD<5.58E-O1 LLD<5.58E-01 497.08
RU103 LLD<5.87E-O1 LLD<5.87E-O1 497.08
RURH106 LLD<8.39E+OO LLD<8.39E+00 621.80
SB-125 LLD<1.92E+OO LLD<1.92E+00 427.89
SB-125A LLD)<1.92E+OO LLD<1.92E+0O 427.89
SE-75 LLD<6.04E-O1 LLD<~6.04E-01 264.66
SN-113 LLD<7.81E-O1 LLD<7.81E-O1 391.67
SR-85 LLD<5.56E-O1 LLD<5.56E-O1 513.99
TH-228 LLD<2.31E+O1 LLD<2.31E+01 84.37
TL-208 LLD<6.54E-O1 LLD<6.54E-01 583.20
U-235 LLD<5.93E-O1 LLD<5.93E-O1 185.71
Y-88 LLD<4.24E-01 LLD<4.24E-01 1836.06
ZN-65 LLD<,1.41E±O00 LLD<1.41E±0O 1115.55'
ZR-95 LLD<6.99E-O1 LLD<6.99E-01 756.73

TOTAL 1.36E+02 +-3.05E±00 1.36E+02 +-3.05E-00

STANDARD DEVIATION = 0.11



EBAR NE V/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.27E-08 UC/LI
TOTAL MEASURED ACTIVITY = 1.36E+02 (+-3.05E+00) UC/LI

%J .SPEC%. ***(-**

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0% WH1C-SD-WM-DP-0,5,7 RErVO

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

246.03 123.03 265. 31.2 3.23E+00
2346.19 1172.83 101. 32.1 7.05E±00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL K[V COUNTS %

1218.66 609.19 131. 32.9 5.25E+00
1822.17 910.87 74. 41.5 4.09E+00
2921.17 1460.26 554. 9.1 4.72E+01



WESTINGHOUSE HANFORD COMPANY

WHC-SD-WM-DIP-057 REV 0 222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No. Customer ID:

Analysis: Sample Prep:

Instrument: t<- - Procedure/ Rev:\~

Technoogist~ \ y Date: \ /c(
Starting Time: Temperature ~&(

Ending Time: t, g Chemist:

Comments: IL-X 4iU94

Description Lab ID Description Lab ID

2 y', 12

3 1

6 116

7 17

8 18

9 19

10 201

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

A-6000-881 (03/92)



WHC-SD-WM-DP-057 REV 0
ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:

LA-548-121 6 DECEMBER 1993
PREPARED BY: I~J DATE COMPLETE:

P. P. BachelorYcA$ @h 6 DECEMBER 1993

UNITS: uCi/mL

SPL NAME SPL I0 ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE -2-S PREG %REC DET LIM %CT ER

STD 328351 J1301-553 CO-60 1.04E+02 102 2.9

CS-134 6.77E+01 87 2.8
____CS-137 1+37E.-02 104 2.1

BLANK J1302-563 AM-241 <S.07E-O.4 ______S07E-G4

____CO-60 <4.29E-04 4 29E-04
CS-137 <a.34E-04 6 3.4E-04

SAMPLE -2r573 AM-241 1.27E-02 1.33E-02 1.31 E-02 1.30E-02 5.OE-G4 0se0W

________ a -11-1 0-60 2.78E-03 2.59E-03 3.49E-03 2.95E-03 7.8E-04 9-Qe6?j_____
__________CS-137 1.07E-01 1.lOE-01 ICIE-Oh I Q0E-0I 2.8E-03 n 63 .2

NARRATIVE: f -NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The results tor the standard are in uCi/L.

The results tor the spike are in percent recovery.



WHC-SD-WM-DP-057 REV 0
GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE

Seral No Saemple Point Dale Timre Issued Plrorry

Deicrmralron etdSanadResult units Charge Code Reruns

GEA LA5812 EC-OVE':X E 1 ..1 57 0
Sample Size Custornef ID

? - )c )"D +S TD
RenralkS. Calcuaat Cs. Results '00o . aZj.71 IE 07 c >)v2. 1
COLX STD-3 100 'k
R90l STD VALT

RESUILT 75:E
R 0O0 STm VAL 9A

RESLT "'E B~

CA-a lyst 1 A 1s -2 Analyst .3Analyst .4Analyst 5

MrS Hi'tisMs HiS

Dale / T-or Complete ll0Ur

/9 9 3 \U 3 054-6800-11 I1 0-831)

Serial No Sample point Date Time Issued PrrOrrty

. 30.53 B3ECHTOLD 11- 8-9 8: 50 18
DeleiminatroC Method Standard Resuilt Units Charge Code Reruns5

GEA LA-548-121 uCi/ML E14157 0
Sample Size Customer 1D

? 1?LK
Rerrarks CalCrlatrOnS RestIls

COUNT AS urI /L NO PEAKS~ FOU J-
LASER PRINTOUT

Analyst - tl 2 Analyst -3 -Analyst -4 Analyst - 5

HIS Hs HsHr S

TrrrreC~M 1468 -06 10-831

BEST AVAILABLE COPY



WHC-S-WM-D-057 REV 0
GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE

Serial No Sample Pore! Date Te sud P~rt

Octemnator Method SA Cndvd ReSu't Ur.:5 Charge Cod, eie

GEA LA-..--Z 1CILE45

Sanmple Size CustOmrer ID

-V?2~-Q Q\-)zKE24A
Remarks. CalCtatircns Re '&lnPile.
COU1'NTl AS uCI 'L
LASER PRINTOU"T "'A,' .2 4E -0 L-.a C/1

60 c: BE j.

His

DaeTm ompleteed LA e'(r _

Seriat No Samrpte Point Date Turne Issiued Priorty

CT159-)7.:,o EECHTOLD 11- 4 -. 3C C) Z
Determnation Method Standard Result Units Charge Code Reruns

GEA LA-543-121 u('i/'ML E14157 0
Sample Size Customrer t0

? 1O) t QLO KE24A
Remarks, Calicutatons Result

COUNT A" uCI/ ~/s' Eu
LASER PM NT(OU(T

15q

Aenatyst -1 2 natyst -.3 Anatyst 4 Analty~ 5

HsHrS Hins His

Dare 0be Mg, Cmlee fj~

BEST AVAILABLE COPY



WHC-SD-WM-D-057 REV 0
GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE

3-70 0
Sc, al No Sameple Por~tOlI Te Issued Pr.o'.Iy

JI 1 ' 87'.573C E LECHJT L D 1)11- 9-: C)' 2, 1,
Oete- ,o Ma,,d a~a'd fl5I U 05 Cnarge Code Rcrwlns

GEA LA5311 ui/,,L E1457
Sam'ple Sz2e Customner 10

? - a) h 7 vQ 07KE24A

COUNT AS uCI/ j p
LASER PRINTOUT 214 Arn: 1.31 E 02P;/L

0~c .3. q IEc-/, -*r,

Analyst - Analyst - 2 AnAly~l 3 Analyst 4 Analyst 5

Date iiCo pe d

54-6800-61 IR-10 831

BEST AVAILABLE COPY

2C 3



2-9 COUNTING ROOM WESTI N6H(1UHF HA~NFOFRD 09-movY?2 Will

A N A L Y8TS P AR AM CT:C:R S

M CA UN IT NUMBEER : 2 AC UNIT NUMBF~RI 10
.rFTRt;TU: NUJMBER! A OHOMFTF:Y NUJMBER: 2 1.

(11 I'Flk (1 fj OF1 A O T I FUNCT ION; 5
NUMBERTF OF i*I:;fl lRF011J1 1IHANF.S; 4 ON EAC.H STrIF OFj. PFW

WNlTIFr LION F 1:1,Y ,JrNrPfli *{*- i .;0 Ky

f..VTR~ONMIENTAL RACr;NrRflUIsN SUBFTRAC~(TED

WA.:SUFREDJ ENER:GY PiI FFFRE:4:CFS L.XSTFrI

111ECTAI AT RFAQ~) D:IRECTLY FROM MUL.TI.CHANNEL. CANAIWE Y7FF''
Ai1I Y7FIO by''.

EAMPL DEiS CR:IPT~I ON; J1301-5 3
GEO7rMETRY 04CR:7ON V;:51F1l.1(W 47-A 229C LI..I

7oVL SIZ2 1 .000OF-0:; Ll ,'rONVFR;SION F'IAR OF 00F-:1
STADN 91E 1 .0000Q F+00 FA1

ANALYSI LIRARYF ITL. AN20

(()IK -I STA~RTED ON Y-N'OV,-97 AT 1 7:5015-8

(CO)LLECT LIVE TIME: 7000. SEHCONDiS

REALYi. TITME! 300Y.~ SECONDS
UEA,~D TIME! 0.23 7.

l'IUECAYEDr TO 0. DAYS, 0.0000 HOURS JNVF.OFF TH SIAR ~FT OF4 C.OILECT

ENER67.F.~ CjAL.BAF PE L (4R.FORI~MED20OC-9
EFIF I CIENCY CALIB: HRATION PERFORMEDI :;3-OC-9.'

204



22.-Rs C)Uti )'I N 6~ R(OOM WE HAN~F ORD 0 ,- ',1111)-9 y I t.;
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WESTINGHOUSE HANFORD COMPANY 7~~(~
WHC-SD-WM-DP-O57 REV 0 222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial o. Customer ID: LtiV 30.7f 'U~h+&D'

Analysis: ,/' T Sample Prep:

Instrument: Procedure/ Rev: LA Ws~ 15 6
Technologist: ~ ~ Date: u z /
Starting Time: Temperature 7ioC
Ending Time: Chemist: L ~~

C om me n ts: ')&ft "It e~l~ci CWTI wZfA Dix A ">?!

Description Lab ID Description Lab ID
1 Cvj ________ ),Z84.- v 11

2 _______NI______o 12

4_ __ _ 14

6 _ _ _ _ _ _ _ 16 _ _ _ _ _ _ _ _

7 17

8 18
9 19

10 1201

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

A-6000-881 (03/92)



WHC-SO-WM..DP..57 REV 0
ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:

LA-503-156 November 12, 1993
PREPARED BY: DATE COMPLETE:

L.L. Fritts ~ ~ 2 Z 4t //. 2.,.:?/, November 22, 1993

UNITS. u-Ci/mL
SPL NAME SPL 10 ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2'SD PREC %REC DET LIM CT ER

ST0 63843 J 1284 Pu-239/40 1.38E+2 _ ________105.7 1,45E-2 2.0

BLANK J1300 Pu-239/40 <8.46E-6 5.9 8.46E-6 100.0

KEI3A J1 285 PU-239/40 8.54E-2 6.60E-2 6.47E-2 8.54E-2 1.30E-3 2.0 2.2 6.02E-3 4.5

_____ _____________________ ____0.6 1.31 E-2 11.5
_______~~~~ -____ ____ ___6.6 6.28E-3 3.2

KEI3A J1285 239 Spike 111.5 105.9 ____24.0 8,87E-3 1.0
______12.4 8.60E-3 1.3

STD 63843 .112154 Pu-238 <6.25E-2 ____ ____ N/A 6.25E-2 1000

BLANK J1300 Pu-238 <1 528-4 59 -1.52E-4 1000

KE13A J1285 Pu-238 <& 83E-2 <3,46E-1 <2.98E-2 N/A N/A -N/A- 22 8 83E-2 1000
______________06 3 46E-1 1000

_____66 2 99E-2 1000

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

LIST SPECIFIC PROBLEMSVARIATIONS FOR THIS BATCH:
The results for the standard are in uCi/L.

The results for the spike are in percenlt recovery.

No rerun requested: Tracer recoveries are low but precision and spike recoveries are good!!



ANALYTICAL BATCH SUMMARY SHEET W CS - MD -s E.

MTO: LA-503-1 56 DTSAR:November 12, 1993
PREPARED BY: DATE COMPLETE:

L.L. Fritts November 22, 1993

UNITS: uCi/mL

SPIL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2*SD PREC "%REC GET LIM CT ER

STID 631343 J1284 Pu-239/40 1,38E-42 105.7 1 .45E-2 2.0

BLANK J1300 Pu-239/40 <8.46E-6 ______5.9 8.46E-6 100,0

KE13A J1285 Pu-239/40 6.54E-2 6.60E-2 6.47E-2 6.54E-2 1.30E-3 2.0 2.2 6.02E-3 4.5

0.6 1,31 E-2 11.5

6.6 6.28E-3 3.2

KE13A J1285 239 Spike 111.5 105.9 24.0 8.67E-3 1'0

12.4 8.60E-3 1.3

STOD 631343 Ji 284 Pu-238 <6.25E-2- N/A 6.25E-2_ 100.0

BLANK J1300 Pu-238 <1.52E-4 5.9 1 52E-4 1000

KE13A J1285 Pu-238 <8.83E-2 <3.46E-1 <2.96E-2 N/A N/A N/A 2.2 8.83E-2 100.

0 6 3 46E-1 100.0
66 2,99E-2 100.0

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH.

The results for the standard are in uCi/L.

The results tor the spike are in percent recovery.

Rerun requested: Tracer recoveries are very low.

j~t4~ 1C~2 CJ~J- '~24:7~

7&~ f 226



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-D-WM-UP-Ub hEV u

~~~Tm lA
5 C~ed FPECJEY B417

Se~ a' No . sample Po-tsas

S Custcne r 

-, s a !S'-S

B Atch D -I nays -pl D2 A 101. 233 Ana - r (c39 0.474t-

____238__& 23640 LA-503-156' Val0) 3157.99 239ANDtAR0.2

11/12/93 -238 Tr>unW V/lu/9 't 3 AF C3)0490

J128-558 finee Volum inx~e -L (0ce 0.1rat (W28eMF _(-28

P2385 Trner Vo=(Itlume~zt / rat -SM) (3 10 .1 o P DcA Codd Va1426

Ju28 p VA SA Th1ArtzL/ t- *2 *u23 (2381bo Vau 322623 Ticr 41~* 238 Tracer 0~oey/1

D~at e~ Pu-236r Tm n E tl o /'d V38alu t 1 579 /u 38o 239 Conts 0100

-1/234 ILu- T.38E+0 Nau 3 F oE Traer vaue are in480L

Pu-23 pl/=m (M P - Dea 6.2E-0 Vau NOTE: Pu 238 Reore resul II aI LESSL/1 THA vaMu IusingG~d

Pu 2M dp Totia ATm Co100.0% It 2 g0Z0C I-(u-MTae au PV 0 dm = Tacr teqr Pu23 1 apl0ctvi)

ii 236 TamLr (Pu2Mer 14.6%DO/ P 3 rce -cvr /10 ZZ00dmA6

IN-239/240 pGZLDETEFIO 1.38LE + n 02 1NOE Taervlesae nd./

Pu29/4 239/240 1. E-0 u28 =62E0

Il~atav Ent b rr: 2.at:02-ov9

A 2ppve <y 6.5E0 DaE u23 eote: reul Is a ESTHNvlu sn

PlForm Rev.in 1.4o 100.0 20 Pp o heP-3 age 1ctofit1



WHC-SD-WM-DP-057 REV 0

PLUTONIUM 239\240 ANALYSIS -UNDIGESTED SAMPLE

BEST AVAILAB3LE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Y 1 WHC-SD-WM-DP-057 REV 0
Secal No Sa-nole Pont .Date T-'e iss..ed Pnor~ty

J 1300.-56811 BECHTOILD 1- 4-93 115:23 1s
Deern,nat-cn MendStanca'o Pes ,t Unts Cnarge Code P eros

P U239 /4 0 LA-503-156 u C i/ 11L E141570
Sar're S ~e C~stolner 10

6L 4 joqc,)L 7p4 'L'

REAGENT SLANK

COUN',,T AS uCI/L x 10I

Analyst I Analyst -2 s.3Analyst -4 Analyst-5

Cate Tn e Comn-ent .at -

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS BLANK
Seril o~*S: te Counted 11/13/93 lu 236 AEA Fine. (C236) 0,841

P1300-5681 1amnple Volume in niL (SS) 1 'u 2:38 AEA Fruc. (C,233) 0
ta ,t h 1b$ itnopie r.F. (HF) 1 'u 239 AEA Ft-I2. (C239) 0

2095 icer Volume in ml (ST'KV) 0.1 rotal AT Counts 483

Reniwv No:~i Di!est D. F. (DD) 1 Fime Counte-d in min OT 30

0 'mcer Dook No. 177843 l aekZrnund in cprn (I-ko) 5

4 00 n%:: raer Preparntion Date 10/12/93 lu 236 Counts 3.86

VAN SANT )u-236 Preparation Value 32261to 238 Count. 0

Vale u -236 Dfc v Cortrd Valut 3157.99 uIt 239 Counts 0

11/12/93 'u-238 TDncer Value 133 XEA Count, Time in ruin 480

Decay Ttnme = Date Counted - Tracer Preparation Date

Pu-236 Decay Corrd Value = Pu-236 Preparation Value let to the power of !(In *n Decay Tine) / 1040-95

Pu 236 Tracer Pxecowery = (Total AT Countse / TI - Bka) 2 ( 236 1100 / Pu-236 Decay Corr'd Value SS

Pu-239/2 10 iCi/L =(C239 ' Pu-236 Decay Corrd Value *SPKV DF * DDF (l1t)OmL/L)) / (f236 .S(2220000iprn/pCi))

Pu 238 dpnu = (Total AT Counts / TC) - Dkg 12 * 238: -(Pu-233 Tracer Value * SPI(V ' Pu 226 Tracer Fxcovery / 100)

Pu-238 pCi/tL = (Pu238 dpma DP DDP') / I(Pu 236 Tracer Recovery / 100) *(2220000dpmn/pCi) *S

Relative Counting Error = Square R~oot of t(1/Pu 236 Counts) +(I / Pu 238 or 239/240 Count.-)I ' 100

tu-239/240 pCi/L a< 8.46E0 NOTE: Tracer values are in dpm/mL.

r u239/240 jiCi,/L =< 8.46E-06 NOTE: Pu 239240 Reported result is a LESS THAN value

11ative, Countingl Error =100.0% .using 0.05 for the Pu-239/240 peak height.

Iiu23B piCi/mrL -< 1 .52E-04 NOTE: Pu 238 Reported result is a LESS THAN value using

~.elative Counting Err 100.0% 20 dpm for the Pu-238 sample activity.

P236 Tincer Recovery 5.9%

FF __ DETECTION LEVELS in PJi/rnl,

Pu 2391240 = 8.46E-06 Pu 238 __1.52E-04J

IlData Entry by: . .. "-7j ~ ' Date: 1 6-Nov-93

Approved by: Dae_7SI' 2,1 /ff

Form 1 Rev. 1.4' 02Page 1 of 1



WHC-SD-WM-DP-057 REV 0

PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

5 3,- WHC-WM-DP-057 REV 0
Seal No -t'leP, Ca e Tr,'.. Issued Pordy

0" te-ra: c Slaaad esj U" I Cetarge Code es

Sa-p e Sze Customer 0

7J-I-,'.

________Y D__ __

A,,ayst - 1 A'al si 2 A Arlaiyst -4 Aealyst f

HSS H's HS

Cale T,, Co'-reei LaO ,

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS SAMPLE

~mAIN ['1: )ah l Counited 11/13/93 'Iu 2:36 AEA Fie. (W236) 0.26

J1285-5781 irnpll' 1olurne in ml. lO)0.05 'ui 2:14 AEA Frare. (Q231) 0

Satch ID. 'niple 11.F. [f I) 11 'u1 239 Ah'A Fnvw. ((-2312) 0.543

2095 Fincer V'olume in nil, (1KI) 0.1 FoU AT Count, 529

Rektwi No N!Z RF (lIIC) 1 inie Counted in rmin (71 30

10 rnicr Book No. 771343 tackZiinnl in epmn (fPk) 4

Anls raer Prepanition Date 10/12193 'Iu 236 Count, 1.55

JVAN SANT 1"u-236 P'rparntion Vl 3226 'u 231) Counts 0

Da u,11-236 F r'-tx ,l V'Aufe 3157.99 'it 239 Counts 3.23

11/12/93 F-u-23(9 Ttracer Vaklue 133_ EA Count Tirn. in muin 480j

De:av Time = Date Coasted -Tracer Pr'.paralioss Date

Pu-236 Decay Cordd Value aPu-236 l'repvsration Value l e to the power of (-In2 IDecay Time) / 10410.95

Pu 236 Tracer Recovery = (Total AT Counts / TC - bkg) 2 1 236 * 100 / Pu-236 Decay Corrd Value IS

f'u-239/240 pCi/L = ((239 ' l'u-236 Deray Cort'd Value * S?'IK' DF * DDF (1000inL/L() / *C236 * (2220000,11Pm/pi))

Pu 238 dpm = [(Total AT Count, / Tr) - akg * 2 1 C238[ - (Pu-238 Tracer Value I SEE"' I Pu 230 Tracir Recovery / 100)

Pu-238 liCi/mL = (PuM3 dpm *DF I DDF) / [(Put 236 Tracer RecovePry / 100) *(22200000pmn/Ci) M

Relative! Counting Error = Square Root of [(1/Pu 236 Count-,) + (I / Pu 238 or 239/240 Counts)l 100u

pu-239/21,0 pCi/l a 6.54E0 NOTE: Tracer values are in dpm/mL.

r u239/240 Ci/mL a6.54E-02

lative Countinz Erirr 4.5%

u238 IiCi 'mnL -< 8.83E-02 NOTE: Pu 238 Reported result is a LESS THAN value using

,lative Counting Error a100.0% 20 dpm for the Pu-238 sample activity.

236 Tincer Pec-overy a2.2%

DETECTION LEVELS in yfi/niL

Pu?39/240 = 6.02E-03[ Pu 238 = 8.83E-02

JData Entry by:. Date: 1 6-Nov-93

ljApproved by: _A4_-_ Date: fI ,,ea. 74. Kr

Form 1 Rev. 1.4'4 1 Page 1 of 1



WHC-SD-WM-DP-057 REV 0

PLUTONIUM 239\240 ANALYSIS -UNDIGESTED SAMPLE

BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW Pg4!2_WRTE REV 0PC
74

Se, al No Sampie Ponht Dale Tan. Issved pnorey

J3 1285.-57,91 BECHTOLD"' 11- 4-93 8:8 1
oe~e-rlatoh P.eioc Sladaao Res,,, Unts Charge Code Ar

Pu2 39140 LA-503-156 UCij/ML E14157 0
Sa,,Pie Sze Cs~ene, 0o

-UmL-lc,-.CI~ L + . KElS3A
Pen-eks caz,"!a"-s Pes"Is ~3
COUNT AS uCI/L

6&60 X J D~

Pu ays 238ys & 23/20 AA5 - 56 tDO LIQUDS SAMPL

tea stoc:.: 7aeCutd 11/3 u36AArc (26.1

B~c D :nite Cte 11/13/9 11 236 AF.A Fr. (('236) 0.21

1209 5 nracer Volume in ml, (SP'KV) 0.1 Iotal ALT Count, 378

R wii No:: ) i_,st D.F. (POE) 1 Tine Counted in min (TO 30

10 'rwer Book No. 77B43 11[iwkgreund in epmn(it 5

AtfiWY44C rAc:xer Preparation Date 10/12/93 J'u 2:36 Count. 0.23

VAN SANT 'u-236 Preparation Value 3226 '-u 2:33 Count, 0

.. u23 .. cqv Cort'd Value 3157.99 'u 239 Counts 0.49

11/12/93 'u2383 Trac er Value 133 lEA Count Time in min 4!8 0

DecaY Tie = Date Counted - Traver Preparation Date

Pu-236 Decay Core~d Value =Pu-236 Preparation Value *le to the power of !(-Ln-9 ' Decay Time) / 1040.95 (

Pu 236 Th-acer Recovery = (Total AT Count, / TC - flkg) 2 * (236 * 100 /Pu-236 Decay Corr'd Value -1

Pu-239/240 1jCi'L = (t239 IPu-236 Decay Corrd Value *SPKV * DF * DDF )l00neL/L)) / (M-360 (2220000dpm/pCi))

Pu 238 dpm = I(Total AT Counts / TO) - [ikg * 2 (238] - (Pu-238 Tracer Value * SPEV I Pu 236 Tracer Recovery / 100)

Pu-238 liCi/mL = (Pu238 dpm *DF I DDE) / (Pu 236 Tracer Rlecover~y / 100) 1(220000dpma/lC) *',

Relative Counting Error = Square Poot orfl(/Pu 236 Counts) + (I / Pu 238 or 239/240 Counts)] 100

u-3/20 C/L =6.60OE+01 jNOTE: Tracer values are in dpm /mL.

S-239/240 jyi/mL =6.60E-02

11-ative Counting Error =11.5% 1
f u238 1Ci/mL -< 3.46E-01 jNOTE: Pu 238 Reported result is a LESS THAN value using

Iunlative Counting Error =100.0% J 20 dpm for the Pu-238 sample activity.

236 Tracer FReccery =0.6%

DETECTION lEVELS in pCi /ml,

Pu 239/240 1.31E-02 E Pu 238 = 3.46E-01_

Data Entry by: Date: 1 6-Nov-93

Il~proed y: Date:/Qjtt,,. 22. e 1-3

Form 1 Rev. 1.4' ,,. Page 1 of 1



WHC-SD-WM-DP..057 REV 0

PLUTONIUM 239\240 ANALYSIS -UNDIGESTED SAMPLE

BEST AVAILAB3LE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

IIC-SOD-W - D -
Seal No Sampole Po,rt Dale Tl" s e P~r?

Ez C25-3 H'EC70L D 11- 4-93 8:58 18

Oele',-a!vc, ve;,cc Sta~caa Rev, I Uv S Chalge Code Re' ns

P2 9_,/4 EA53-5 u/L 14 157 0
Sa-;ce Sze C,.ston'e, 10

~ ~ tt KE 13A

'QV~~6A- AXUT/

ATTACH Q..

A~~ . 1 A-alyst 2 A I t -3 Airayl -s 4 Arlalyst 5

.' ' H's H's

~~.are T -e Cor" e e 3

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS SAMPLE

N~ra Noo APe Counited 11/13/93 'u 236 AEA Frae. (C236) 0.249

J1285 5781 iample Volurne in niL ( 3) 0.05 jCi 238 AEA Frnee. (('238) 0.104

Match 1D1) i mpl 1).F. (MF) 11 'u 233 AEA Frit (W2.39) 0.515

2095 racefr Volume in mL (STKV) 0.1 Fotal AT Counts 1415

R;tws N.: )igot D. F. (DDF) 1 imne Counted in mui (TO) 30

10 rerBook No. _ 77B43 (erolin ernm (ikz) 5

* .. : 0~y// rcer I'trparation Date 10/12/93 lu 23F6 Count, 3.02

VAN SANT u-236 Preparation Value _ 3226 'u 238 Counts 1.27

</ lu-236 Denyv Con'd Value 3157.99 7'u 239 Count-, 6.26

11/12/93 1 u-238 Tint-er V'alue 133 kFA Count Timne in nuin 4810

Decay Time = Date Counted - Tracer Preparation Date

Pu-236 Decay Cmrd Value = Pu-236 Preparation Value [ e to the power of 1(-tn.9 * Decay Time) / 1040.95 j

Pu 236 Tracer Recovery = (Total AT Counts / IC - Bkg-) * 236 *100 / Pu-236 Decay Corrd Value S

Pu-239/240 pCi/L =(C12:39 * Pu-236 Decay Corr'd Value *SPKV IDF * DFlO (lOO0rnL/L)) / ((1236 * S(2220000dpn/paCi))

Pu 238 dpmi = [(Total AT Counts / if - Bkg * 2 * CI1(- (Pu-238 Tracer Value *SPKV * Pu 236 Tracer Recovery / 100)

Pu-238 )pCi/mL = (Pu238 6pmn DF DDE) / [(Pu 2J6 Tracer Recovery / 100) 1 (2220000dpm,/ri I S'

Relative Counting Error = Square Poe-t of [(I/Pu 236 Counts) + (I / Pu 238 or 239/240 Counts)[ 100

u-3 / 0 ~/L 6.47E + 01 NOTE: Tracer values are in dpm/mL.!u239/240 ptCi/mL 6.47E-02
.elative Countinz Error =3.2%

(238 pCi/mnL -< 2.98E-02 NOTE: Pu 238 Reported result is a LESS THAN value using

l(elative Counting Error 4.8% 20 dpm for the Pu-238 sample activity.

Pu236 Tracer Recovery 6.6%

DETECTION LIE ES in yiCi 'mE

Pu?39/240 6.28-031 Pu 238 29E0

Dat Enry y:Date: 1 6-Nov-93

Il~pproved by: .-~..jz/iDate: iy,,. 2
Form 1 Rev. 1.4 Page 1 ofl1



WHC-SD-WM-DP-057 REV 0

PLUTONIUM 239\240 ANALYSIS -UNDIGESTED SAMPLE

* BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

9 WHC-SD-WM-DP..057 REV 0
Se' NOSano~ ~ . C~eTn-e Issued Pronty

J 1285.5 1 sBEG-HTOLD 81 4-3 :53 18
oeter-,atro Meuhod S:ar~oald Re s ut unts C,., ge Code Rrn

Pu2:39/24 LA- 5 0."-15 6 % RECOVERY E14157 0
Sar~p-e Size 

3 4  
Customer 10

~~-e~-c ~A + .~$~+?L,~1A
Pea'ks Ca !CWa1:'s Results 61/.V9 -n v
SAM,-PLE SPIKED ID

SPIKE ID Lft GLIq
SPIKE VOLUME
COUNT AS uCI/L

Ana.'ys - An'alyst - 2 y t- 3 Analyst . 4 Analyst- 5

Dille ts T.e Con-c e~ed La

Pu 238 & 239/240: LA-503-1 56 (0-0) LIQUIDS CHK EXT NO.
No. 07 (e Counte 11/13/93 'lu 2316 AEA Fra. ((-236) 0.361

J12 85-598 1 Jaiple Volume in niL (SS) 0.05 'u 238 *,A Frc (C23B) 0.064

Batoh 10~ Kiimple O.F. (DI 11 'u 239! AEA Fran(.. (Q739) 0.56

2095 r.ace-r Volume in mL (ST1KV) 0.2 FoLd AT Counts 6407

R*ot ~.07je . F. PD F) 1 Fime Countted in min (T) 30

10 racer B~ook No. 778343 ,Ackgmrund in epri (Bkz) 4

At~ 77 rce Pearation Date- 101/3 u 236 Couint. 31.92

JVAN SANT 'u-236 Preparation Value 3226 lu 238 Count. 5.68

le, 7 u-236 De". v Coifd V'alue 3157.99 lu 239 Counts 49.54

11=/12/93 'u-2383 Tracer Vailue 133 kEA Count Time in min 480

Decay Time =Date Counted - Tracer Preparation Date

Pu-236 Decay Corred Value Pu-236 Preparation Value be tote he power of 1(-tn2 ' Decay Tmse) / 1040.95 il

Pu 236 Tracer Recovery =(Total AT Counts / '1( - Bkg) 2 1 (236 1 100 / Pu-236 Decay Cursrd Value SS

Pu-239/240 pCi/L = ((239 * Pu-236 Deray Corr'd Value SPRY * DF *DDF I (100niL/L)) / ((2136 * SS 222-0000,lprn/pCi))

Pu 238 dpm = i(Total AT Counts / TT) - Bkg * 2 1 (2381 - )Pu-238 Tracer Value I SPKV 0 Pu 236 Tracer Recovery / 100)

Pu-238 pCi/mL = (Pu2938 dpma I DF *DDE) / 1(Pu 236 Tracer Recovery / 100) *(2220000dpra/pCi) ' S!

Relative Countinig Error =Square Root of [(1/Pu 236 Counts) +(1 / Pu 238 or 239/240 Counts)] 0100

u-3/40 lCi/L =9.1E+ 0 1 NOTE: Tracer values are in dpmn/mL.

[u239/240 pCi/mL 9.71E-02
11l1ative Counting Error =1 .0%

u238 1Ci/nL -8.46E-0 
3

tULeaive Counting Error =2.1%1

[Pu_236 Tracer Pecovery =24.0%

DETECTION LEVEES in liCi/nL

Pu 239/240 8.67E-03]- Pu 238 8.27E-03

Data Entry by: - Date: 16 6-Nv-93

IlApproved by: c5a9i-Date: A ~ l- 1'-
Form 1 Rev. 1.4 Page 1 of 1



WHC-SD-WM-DP-057 REV 0

PLUTONIUM 239\240 ANALYSIS -UNDIGESTED SAM4PLE

* BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Z797 WHC-SD-WM-DP0 - pv
Ser.4r No San'p'e Po'M II Date Time lised Priority

.J 1285.-5981 BECHTOLD 1 1- 4-93 18:58 13
Denr~tn elhod Saarad PetU SCharge Code Rrn

Pu239/24 LA-503-156 RECOVERY E14157 0
Sanc~le Sze Customer 10

Re-rks Caclanons Res~ls 6 4n7a7rd
SAMPLE SPIKED ID k

SPIKE ID 0u 1. Jt\

SPIKE VOLUME b/V7,r.
COUNT AS uCI/L ~ ~ T~

_______I___L_______\/S/

A,,aljst -i Arnalyst - 2 An 1 3 Analyst - 4 Analyst

H's1 H' s SHs

Cae T ne Co'-o eed LabI

Pu 238 & 239/240: LA-503-1 56 (D-0) LIQUIDS CHK EXT NO.-
),i c t- Counted 11/13/93 'u 236 AEA Frne. (C236) 0.364

P1285-5981 -imple Volume in mL ( S) 0.05 lu 2313 AFA Fri(- (C2313) 0.065

1:. atch IKK oimple D.F. WD) 11 'u 23 E ra.(23 0.559

2 095' racer Volume in ml (SPKV) 0.2 otal AT Count. 3259

RAgN&:jest D.F. (DDF) 1 Finc Counttel in min (T) 30
0rncer Book No. 177B43 Iackznmond in cpm (Bkg )1

Aty~:0 rcr Preparntion Date 10/12/93 u 3 ons19.24

JVAN SANT lu-236 Preparation Value 3226 ?u 238 Count. 3.46

_._*___are___ u-236 Decay Cored Vlue 3157.99 lu 239 Counts 29.55

11/12193 'u-238 Tracer Value . .... 13 3 j IEA Count Time in min 480

Decay Time =Date Counted - Tracer Preparation Date

Pu-236 Decay Corred Value = Pu-236 Preparation Value *le to the power of !(-In2 " Decay Time) / 1040.95

Pu 236 Tracer Recovery =(Total AT Counts / WC - Bkg) *2 1 C236 1 100 / Pu-236 Decay Cotrd Value S

Pu-239/240 pCi/L = (C239 * Pu-236 Decay Cored Value *SPEV * OF * DDF (1 000mL/LI) / (C236 I E (2220000dpm/pCi))

Pu 238 dpm = (Total AT Count. / IC) - Bkg *2 " C2381 -(Pu-238 Tracer Value * S0KV * Pu 236 Tracer Recovery / 100)

Pu-238 pCi/nil. = (Pu23t dpm DF DDF) / [(Pu 236 Tracer Recovery / 100) (2220000dpm/iCi)IS]

Relative Counting Error = Square Root of (1/Pu '236 Counts) + (1 / Pu 238 or 239/240 Counts,)] 1 100

pu-239/240 iCi/L =9.61E0 NOTE: Tracer values are in dpm/mL.

r u239/240 Ci/mL 
9.61E-02

la'tive Counting Error 1 .3%

u-238 liCi/mL -< 1.60E-02 ]NOTE: Pu 238 Reported result is a LESS THAN value using

Ielative Counting Error =2.7% 20 dpm for the Pu-238 sample activity.

Pu 236 Tracer Recovery =12.4%

DETECTION LEXEL6 in pCi/ml,

P239/240 8.60E-03 1 - Pu 238 = 1.60E-02

Data Entry by.:.' -- Date: 16-Nov-93

ljApproved by:.-~ $ Date: In,. Y 2
Form 1 Rev. 1.4 4 dI Page 1 of 1



WHC-SD-WM-D-057 REV 0

PLUTONIUM 239\240 ANALYSIS -UNDIGESTED SAMPLE

Z3/?

* BEST AVAILABLE COPY

240



Wnstin'qLorse Hanford Co.

(i7UVRAL ALPHIA ENERG~Y AM*'7\.
Ro'v. 2.01

DAT EUCT ION REPORT WHCSD-WMDPO057 REV 0

Countecd on 11/1 3/9 3 @19:2 3
De t oc Lo r: AEA6
Geomryti nuber: I

Count time: 28801. Sec

PEAK ANALYSIS

Pun hrPinhk 1: cen te r K0101

Pea o r rn LO .U : 24

AF Pak coot rid -Count e IL'

-. 10.11 10.69( 2.1' W

n A 2. 7

7')?- -- - - --

KnI1q (= K 2 f- ( U. U (J7 )iCliann
Fnprq I flnqp (NrI): 4.102 1O 6. TH8

Efficiency = 0.1283 CPM/DP4

TOTAL, COUNT DATA:

I Uw Total 1 Rnowor';

cr v -i I.-

Analyzed byi __ ___

BEST AVAILABLE COPY E MB

1? 41



I d~ F, c , 1 2o1

VWI'C-SD-Wt-M-DP..O57 REV 0

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

. .. . . . . .

BESTAVAILABLE COPY



p7' 79.-, >~ for AA Specrum: 6a6793.CN E CS -q.FP0 ? .R V0o
o. 0.0.0. 0.0 0. 00.

2..

o. 0. 2. 1.
1. . 10. (2. 3'

0: 0. 2..
2.1 . 2. 0. 2. 1

1 3. 10. 2 . 2 . 2 . 2 . U
.2. . I . 2 3. 1. 1.

M . 9.. 92 . 1 . 1 . 05 . l 3.
'. 2-' 1. 11. 12 2. 1

7, '7 3 , 75

1. 2 1 .
1. 9 Am. 2 2. 2 . 39. 2 G.
1- '7 ''7 9 . 9:n. 32a. 151. 1590. 1

1.4 ..... ........ 16),. 12 . 201. 71K.
77' 9 19 G7 15 17 1

'. 0 '7 17 0 .1..

077 I . . 1 . 0. 1 . (1. 91. 0

i .0.0.0.I 7, 277 176
171.2 2.. 0 1 . 1.

BES AVIALECP

243



WHC-SD-MDP-015-7 REV 0

Fi j i 1: 8, 8 544 . CPPI

C')'mt ed ci 1n 1 1/13/903 n19:

r;P

a:peak fle ight Pea k center FWHM Tau
Fi i I il1 it iel I Finael Ini t ialI F ina1 1- ni t Ial § i n
1 *7 lV7 -362 0 _ 532.6 55 16.00o(o 6.9 18 .

Sn, sootn~p2202.0 100.000
cuII1-o0s itLe f it 1851.0 84 .061
R e s i (1alIs 351 .0 15.939

BEST AVAILABLE COPY

2441



Spc t ru~l 8 --8 51 .C N,'pri: p ~ Mr -l.O ced Pek
e t c-,I z a xl~

WHC-SD-WM..DP..O 57 REV 0

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

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

BESTAVAILABLE Copy

2.4 5



Ra' itVa Duimp fou TET, Spectrumn: 9a8544 .CNF li'MC-SDMDPO057 REVO0
0.0. 0. 0. 0. 0. 0. 0. 0.

0l 0 . 0. 0. . 1 . 0. 0.

C>. 0~. 1. 0.0. 0. 2. n

0. 0 . I1. 3 .
V ) .1. 3. 0. 2. 0. 0. 1. 1.

1<I.0. 0. 0. 2. 0. 0. 1 . 2 . 0.
i.2.3.0.1 1. 0. 1.0.

11.9.1. 0. 0. 1 . 0. 0. ,1. 0U.
IC 9.0 . 2 . 0. 0. 0. 0. 0.

7,C.0. 7.0. 2 . 1.

2. I 3* ,.

12 3. I

1. 24 . 2

65. 6U 4. 97 . 95. 90 1 3

I r) 28. 1 09 . 30 7 41. 3. 2

(I0 . n

0 . f). 0 1

*0 .2. (3.*C

03 .0

BESFAAILABE COP

* F ( I) .1.246



A E N/ EENE G Y ANALII
Rev. 2. 01

DAPTA REDUCTION RE PORT WHC-SD-WM-DP-057 REV 0

Counted on: 11/13/93 n819:2?'
Detector: AEA5
Geometry number: 1
Count time: 28802. Sec

PEAR ANALYSIS

PEAH RESULTS
Pe(ak Error Li1mit: 25%?0

U 'I' 'I

(r~y an30(MceV): i.110 TO 6.465
Efficiency = 0.1362 CPM/DPM

COA j,7 OUNT JT DATA:

TO ~ <0 a cv;

SMoo thed 2859.0 101jO. nun
C ompo si te f iL 2294 .3 30 .249
Re-oInaS 564.7 19.751

A nalIYzcie:d by:_

BEST AVAILABLE COPY



d -Spectrum 5a5883.CNF1 .~and Pw . .. . modeled Peaks =1,2,.., etc Display Max.: 571.7

IVHC-SD-WM',-DP-C5_;7 REV 0

: . . .. ............

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

BEST AVAILABLE COPY

4-0



3?a\: La )u Lp for AEA specLrum: 5anR83 . CrF WI O-SD-M-DP-057,, REV0
I 'o . . 0. 0. 0o.
1! 0. 0. 0. V.0. 0. U. I.

2I 01. 2 . . 0. 2. 2 .
31 1. 0. 3.0. 2. 1. 0. o.

0 . 0. 2. ..1

0 .3 I. . 1. 02. 0 .

0. 10. C). 2 .

*~~ ..1.(

* ~~ 1.I .3 . 0 .0..
321 0 0. 1. 0. 2. 0. 1 .1
13 1 3. .3 a0. 0 . 3. . 0. 0. 2.
141 2. 1. 4. 2. 3. 1.0. 0. 3.
151 0. 11.1. 0. 0. 1. 0. 2.

131. 0. 0. 0. 0. 11.2. 0. 1
0. .0. 1. 1. 1. 1. .

2: .22 2.
1 ~ . 3 22. 0. 2

:3 .. 5 0. 37.

37 .. .2 0.

P61 6. 7. G. 3. ~ .3. 11 ..
',!7 1 7 . 5. . 1.I . :3. 1. 1
231 1. 2. 5. 6. 6. 6. 2. 5.

L1. 7 5. 8. 11. 16. 10. 11. lb.

1 1 . 7 . 1 A. 1 9.

) . K17. 22. 19.

0. 1

0 2.

0..

BE2. . 31 . E 7.OP.

3:. 33 V. 1'. 29



Ws t Inhoe H 1- 2fanford Co. WHC-SD-V4MDP- 057 REV 0
E !N ,ALPH, iA I NF P GY AF~ I 1Y

F i I it-: a3 30 . C N

Counted on: 11/13/93 019:',3
Det-oc-tor*: AEA7
Geometlry nmber: 1
Count time: 2 88Rr. Sac

IAKANAl YSIS

jJ~~~al'- ka (,(,lia c te r 21
i ~ Ie n il Fta nitial. Final II.'- >11 1 1

17 12 1.()00 5.3/ 9

I i.j .

T.' 'r t' '

s . f .pa o /11 ) 2

2 3 1 F .~ C,*F

[91. 11 C 1'0P1 -ALI I ION1 11
Em n jy ( M~~F.) = '1.096 + (0.0047 * Chlannel

'r yranqe (Mel) 4 .096 TO 6 .503
E' ff icien 1c y = 0.1173 CPM/DPM

TOTA-L COUNT DATA:

t- rp1 T o Lt'

F 12 ' ' 1 F'

Analyzed by:___________

EM B

* BEST AVAILABLE COPY



........ 'vHC-SD-WM..DP057 REV 0

. . . . . .

.. .......................... ........ ... . . . . I. . . . . . .. . . . . .

BEST AVAILABLE COPY



*P>~ 22 P~Ct M'J1 7~73 CF WHC-SD-WM-DP-O57 REVO0
0. 0. 0.0.0

0. 2,0. 2. P.

0. 0.

1 .0.30. 0.1
1. 0

1. 1.1 3 4 7. 1. 3.
*.1.1 0 0. 2. 0..

. 0. 0. 0)

1/

2. 79

1 0. 0.

0. 0. 1. 0. 0. 2. o.0
. 0. 0. 0. 30. 7. 0).

0. 0

BESTAAILABE COP



I I I. (iji c h E1lan111 fo(rLd CO.

UVUFERAE ALPHA ENERGY ANALYSI1,

Rev. 2 .01

DATA REDUCTION REPORT WHC-SD-WIM-DP-057 REV 0

Co n t ed on: 11 / 1 3 i9 3 12 3
Detector: AEA4
Geometry number: 1
Couint time: 28803. Sec

PEAK ANALYSIS

F ii >0 it F ~ t r'2 rritwF!f

7 . 27-.2 d ~ 18 . 1. 0 7 7 120W9

PE AK RESULTS
1 o -I F r , imlit: 2 53

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

T Ii sI9 p -v l d p-k n y - 1 0

)) E' )C 1IiR T

Cii 11 )! 111 9

R.9w s--vtlid p583nl-- 2.03 10.0

S~ I [I oi o t I IQ + d(032.00 ) 100.000no

R ~ - e9 r up 11 a I s 286 .44.1

BES AVAILABLT COPY



EB

WHC-SD-WM-DP-057 REV 0

BEST AVAILABLE COPY



Sle(-trumr. I1 a4, 96 1.CN
= . >dld PkF- 1,2,.. t Display Max.: 1032.?2

WAHC-SD-VWM-DPC57 REV 0

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

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

2.

BEST AVAILABLE COPY



now ata uwp or A A Sp ctmm W96 .CM, VVHC-SD-WM...DP.O5 7  R V(
U. k . 10.

1. 0. 2. 0. i. 2. 2. 1. 0. o.
10..1.1. 0. 2. 0. 1.1

12. 0. 0. 1. 2. 2. 0. C,
0.3. .1.1. 2.2. 0. 2. 1

1.0.0 0. 2. 1. 1.1

1) 2 2 . 3. 2 .1. 3. P.
8~ 4 . 2 . 514 3. 2. 6 . 5 .

11 . 3. 2. 6. 6. 5. 7. 5. 7. 6.
1h 5 0. 3. 0. 8. 4. 3. 5. 3. S.

1.6. 7. 6. 7. 4. 6. 9. 6. 1
1 -.7. 51 1 7. 9. 8 12.

I i . 1(3 10.0 12. 8. 7. '

!I. W3. K . q. t1. 16. 13 7

1q21.. I n. .

4~ 7 . . 3. 3 3. 8
17 6. 9. 7. 10. 6. 5. 5. 7

02 30. 3. . 6. 8 . 8 . 12 . 1%.
K .. 20 11 . 21. 15. 26. Q3.

101 78 0 .. 56. 2 . N .

0. '21 .. 0 .()

0. 0 . 13. 0
0 . . 0 . 0 . 0 .

0 . (I 0. 0. 0 . 0 .
V 0 '. () U 0. 0 . 0

03 p,. 0 . 0 .

45 . 0. 0. 0. 0. 0. 0. .
4 (1' .i. (I. 0 . (). (1. Q .

17(1 . 0. 1* . 0. 0. 0 0.
41 n. 0. U. 0. U. 0. 0. 0.

4 10. 0. 0. 0. 51. 0. 0. 0.0.U

BEST AVAILABLE COPY



Westinghouse Hanford Co. WHCSD-WDP057 REVO0
G E NE RAL A LP HA E NE R GY A NA LY SI S

Rev. 2.01 
0

DATA REDUCTION REPORT

SAMPLE
J1285-5981

File ID: 2a2387.CNF

Counted on: 11/13/93 @19:20
Detector: AEA2
Geometry number: 1
Count time: 28806. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Taui
ID Initial Final Initial Final Initial Final Initial -:,1

1742.6 742.6 361.005 361.005 20.000 14.059 10.00( 1, ; 5
2 131.9 131.9 303.638 303.537 18.000 13.397 9.000 10
3 1224.9 1224.9 230.295 230.294 18.000 13.627 9.000 o.528

PEAK RESULTS
Peak Error Limit: 25%

PeakAEA 1Peak Centroid couint or
ID 1Isotope Frac Exp . Obs . Di f f. FWHM Rate c/n (9 ~ un

1 Cm243 0.361 5.786 5.782 0.0040.07 31.92 1.6 3812.9 .70
Cm244 5.796 5.782 0.014 279.5 .ALu

2 Am24I 0.064 5.480 5.512 -. 0320.06 5.68 3.9 52.9 0.23811-01
Pu238 5.499 5.512 -. 013 69.1 0.311E-04

3 Pu239 0.560 5.143 5.167 -. 0240.06 49.54 1.3 433.8 0.195E2-03
Pu240 5.144 5.167 -.023 433.80.15-

Totals: 0.986 <--valid peaks only--> 87.15

DETECTOR CALIBRATION
Energy(MEV) = 4.085 + (0.0047)*Chiannel

Energy range (MeV): 4.085 TO 6.491
Efficiency = 0.1142 CPM/DP1M

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 42438.0 100.000
Smoothed 42437.6 99.999
Composite fit 41838.7 98.588
Residuals 599.3 1.412

Analyzed by:___

BEST AVAILABLE COPY



Spectrum 2a2387.CNF
ILegenrl: 'Raw *. ... Modeled Peaks = 1,2,.., etc Display Max.: 9083. 4

WHC-SD-WM-D-057 REV 0

3

.................................. 3..

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

.

2

............ 1

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

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

BESTAVAILL\BLE COPY



Raw Data Dunp for AEA Spectrum: 2a2387.CN\F WHC-SD-WM-DP-057 REV 0
1 0. 0. 0. 0. 0. 0. 0. 0. U. 0

11 0. 0. 0. 0. 0. 0. 0. 1. 2. 1.
21 0. 0. 0. 3. 0. 1. 1. 1. 1. 0.
31 1. 1. 1. 1. 0. 1. 2. 0. 2. 0.
41 0. 1. 1. 1. 0. 0. 2. 3. 2. 1.
51 3. 2. 1. 2. 2. 0. 1. 1. 2.2

62.1. 2. 3. 0. 2. 1. 2. 2.

0 . 11

0.

10 . 0. 2. 2. d . 2 . 1..
01 00. 3 . 1 . 3 . 2 . 3. 1 .

121 3. 1 . 4 . 0. 1 . 2. 1 . 3 . 2 .
131 6. 0. 2. 2. 2. 3. 3. 3. 6. 2.
141 2. 3. 3. 1. 6. 4. 1. 1. 4. 4.
151 1. 5. 1. 2. 3. 2. 7. 7. 4. 5.
161 5. 8. 7. 10. 5. 5. 10. 7. 10. 4.
171 14. 4. 9. 12. 11. 7. 13. 11. 12. 17.
181 23. 17. 22. 15. 17. 18. 17. 16. 21.
I 1 23 23 . 26 . 241. 24 l. 33 . 17 . i!
21 49. 29 . 42 . 46. 51. 47 . 62 . 97 . 84.

2 1 -1 1L 361

210 .3 2 . 19 . 2 1. 1 17 ~ .

G5 . 6. 8 . 5 . 7 . 7 . 8. 5. 1
261 7. 11. 4. 3. 9. 9. 6. 10. 7. 5.
271 10. 5. 6. 9. 10. 8. 9. 7. 10. 10.
281 12. 17. 15. 17. 19. 24. 28. 34. 47.
291 5 8. 73 . 70 . 76 . 98 . 116 . 1 25 . 1212

16 1),7 1,12. 120 11. 112
5 5. 64. 6 8. 8 . 72 3.

171 1o6,) 12 . 7 . 40i. 29. 24. 14. 4

811 i 1102. 14. 10. 20. 207.0 7.

361 76. 74. 75. 72. 68. 52. 48. 01. 08.
471 12. 12. 78. 40. 29. 24. 14. 4. 1..

411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
4021 2. 0. 0. 0. 0. 0. 0. 0. 1. 0

41 0. 0. 0. 0 01 0. 0 . 0. 0

4121 0. 0 . 0. 0. 0. 0. 0. 0. 0
,63 1 0. 1. 0 . 0. 1 . 0. 1 1.

'171 3. 3. 1 . 1 . 1. 1. 2 . 2 .
l1(? 1. .0. 0. 2. 0. 0. 2. 0. 0. U.
i>- 1 0. 0. 0. 0. 0. 1. 0. 0. 0. 0.
5 11 0 . 0.

BEST AVAILABLE COPY



Westinhouse Han for-d Co. WHC-SD-WM-DP-O5 7 REV 0
E';P E R AL A L PHA E N ER GY A NA LY SI S

Rev. 2.01

D)ATA\ PI7DIJCTION REFPORT

Counted on: 11/13/93 @19:21
Detector: AEA3
Geometry number: 1
Count time: 28804. Sec

PEAK ANALYSTS

1 1a 1 22.0 1 .I H, 21 . 811 1).000 8.757 0 . U t

PEAK RESULTS

~ !5 1 5)V 5.5?21 - .04 1 2
P.12 5. 336 0.03 1.18 8.5 8 .0(

I'~~ 5 13 5. 176 -. 0330 .03 29.55 1.7 198.6
11 5. 176 -. 032 198.6 0 .08E- C

r, ta Is: 1.011 <--va-lid peak~s only--> 53.43

PP 13'' ( , 1 r) K:. i >

L I'C I' n .135 jNI'

TO0TA L C0 IIJNT DATA:

ItemTotal 0 Recovery
P0;spectrutm 25367 .0 100.000

Smoted25367 .0 100.000
Loipesitr, f it- 25652 .1 101.124

C ml' ~~~'i~ -85. 1

* BEST AVAILABLE COPY



Spectrum 3a3730.CNF
1 crer: aw=. . .. Modeled Peaks = 1,2,.., etc Display Max.: 5858.3

WHC-SD-WM-DPR057 REV 0

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

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

BEST AVAILABLE COPY



Ra DtaDmpfu AASpectrum: U23 30. F WHC-D-MP057 REV 0
0 .0. 0. 0. 0. 0. n. 0.

11 r) 0 .0. 0. 0. 20
0 i 10 0 0 1(U

10. r . 0. 0. 0. 0. 0. 0. 0
0. 1. 0. 0. 0. 0. 0. 0. 0. 0

00..0.0. 0. 0. 0. 0. 0.
* : 1 0C. 0 0. 0 0. 0 0o

1 01

1 10. 1. V0. 0. 1. 2. 0. 1

13 1 1. 3. 1. 2. 3 . 0 . 3. 3 . .
1411 4. 1. 3. 4. 0. 0. 0. 0. 0.

11. 3. 0. 0. 0. 0. 0. 0. 0.2.
101.0. 2. 1. 2. 1. 0-.2.1

171 3. 1. 0. 4. 2. 2. 1. 0. 2. 3.

7. 0 1. 2. 01 1 1

201 in, 14. 1H. 31. 27. 46. 51. 74. 101. 11
11 1'2P. 193. 337. 32M. 07, 397. 155. 531. h5,
27 AC (1 Q7 A 1Q 1 1 K . 1

213.
1 . 19. 17. 10 I.5.

.271 S. 0. 3. 1.. 1. 2. 1. 9. 5.
2M7 12. 11. 17. 18. 21. 29. 33. 48. 40.

(9<1.6 71. 83. H6. 114. 109. 116. 123. 128. iVs.

1- 1 7. 19. 1. (3. 0. 0 . .

0. 3 7 . 7. I .
1n 26 I' .I I . i 0 . 1 

il 71. 11l. l13. 3(1. MN. 331. All. 303. in,

5 ~ I0. 513. 50. 69P. 677. 6vo qK5.

3 1 30 1H. *: n. 0. 0

0 . 100. 0 0.0

1(10.0. 0. 0. 0. 0. 0. 0.U .
3100.0. 0. 0. 0. 0. 0. 0. i

710 .0 0. 0. 0. 0. 0 .
A.~~ . . 0. 0 3

45 1 0. .. 3 () 0. 0.0..
461 0. 1. 0.0. (. 1. 0.1..
17 1 2 . 0. 0 0.
40 1 0. 0. 0.0
493 0 . . 0 . 0. 0 U.
51 1 0 . 0 .

BEST AVAILABLE COPY



WESTINGHOUSE HANFORD COMPANY ( ~ ,~
WHC-SD-WM-DP-057 REV 0 222-S LABORATORY

ANALYTICAL BATCH
Lab Segment rilNo. Customer ID:

Analysis: j Sample Prep:

IntuetW 3Procedure! Rev: s /4-
Technologist: \J, h Date: p~ ~ 2

Starting Time: Temperature

Ending Time: Chemist: '

Comments:

Description Lab ID Description Lab ID

2 ________ 12

5 -~~15

8 18

9 19

10 20

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

A" -

A-6000-881 (03/92)



ANALYTICAL BATCH SUMMARY SHEET V1HC-SQ-WM-DP-o57 REVi n

MTO LA-503-156 DTSARNovember 29, 1993
PREPARED BY: DATE COMPLETE:

L.L. Fritts I~ ,jJ/ ) ' 1  December 8, 1993

_________UNITS. uCi/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2*SD PREC %REC JET LIM % CT ER

STD 63B343 J1301 Pu-239/40 1.41E+2 ___ _1038.0 1.50E-2 1.1

BLANK J1302 Pu-239/40 I<8.65E-4 28.7 8.65E-4 100.0

KE20B J1286 Pu-239/40 1.18E-2 1.15E-2 1.21E-2 1. 1 7E-2 8.43E-4 5.5 8.7 1.84E-3 2.9

________ ______ ______ ______________51.1 1.50E-3 1.5

________________ ______ ____________17.6 1.64E-3 2.1-

KE20B J1286 239 Spike 106.9 97.1 _____ _ _46.4 3.05E-3 0.9

_______________ ______ _______63.2 3.26E-3 0.7

STD 631343 J1301 Pu-238 <1.69E-2 _____N/A 1.69E-2 3.5

BLANK J1302 Pu-238- <3.45E-3 ______28.7 3 45E-3 84

KE208 J1286 Pu-238 <1.14E-2 <1.94E-3 <5,62E-3 N/A N/A N/A 8,7 1 14E-2 4.1
_____ _____51 1 1 94E-3 2 7

_____176 5 62E-3 3 7

NARRATIVE: X NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

LIST SPECIFIC PROBLEMSVARIATIONS FOR THIS BATCH:
The results for the standard are in uCi/L.

The results for the spike are in percenit recovery.



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

;Z ? / WHIC-S-M-DP..7RE
Setial No Sampl e Po~h Date Tim~e issued Priority

Determination methodi Standard Result Units Chlarge Code RewnS

S amlie San + Customrne ID

."r VAL.- /3 0 _5 EC /OF, 01 it, h'Jji

Analyst -1 Analyst -2 1-) Analyst -3 Analyst - Analyst -5

H'sHis His i HIS

Date Tene Compleled Lat,

RFsT AVAILABLE COPY
Pu 238 & 239/240: LA-503-1 56 (D-0) LIQUIDS STANDARD

eio , lafI CarolIo 11/30/93 'it 23116 AEA l'rnl. (281;) 0.473

J1301-5581 trnplp Vlutrle in nil. (,IN) 0.1 'ti :II AEA Fincl. (('2311) 0.024.
84111h 16 tllp1r IlKF (m.) 101 131 AlAT Fr".. (f : l!1) 0.469

2268 h-wlet 'Ilulile l itll, (AVf~) 0.1 X1, 'I (,lll. 5530

1ikn~ I Oloo 11k No. 177843 lwe k~tllollid inI l1 Ulk_) 7

* i-~i~ tl tI ~lill~ Ifl)i 10/12/93 10 28Tlltlrll.-i 34.4

V ANSANT tt '16 IrntfIilln Valitil 3226 in :39f ('otil. 1.77

Nf lcnv Cotl Vli3124 I:v lllna34.16

11/29/93 23I1l ITvilr VIlull 133 \EPA (Colrd in in11 ini o 480

Uyllme =i~ Date1 Cou111t6'd Ititlr PIraatju klts

Ilu-236 Decay Cot td Vau ml. II236 l'tmixation~t Value le to! Ine ( oIwer (if !(-lI2 *1lav Time) / 10 610.95 i

flu 2361 Tracer Rlecovery =(ToIa AT CICILS / TV - (1kg) 2 " (236 " 100 / 1'ii-2.i6 Decay Ialrrll Value * "';

l'u-239/240 pCi/L =(G72391 " Iu-236 Decay Corr'l Value 51KV * 1)F * UhDF * (1006inL1)) / ((-136 " 'N (22200666Ilal/1CI))

Vlu 23811m= lfa(Total AT C ounts / 'WE) - ilkg1 2 * ('23111- (Ilu-231 Tincer Value * SI 'KV " u 2316 riacer Iili~wlvriy / 1001)

lPu-231 IiCi/luL = (Pu231 1pm * 1F *DlfI') / I(I'll 236 fT-acer Ifecowry / 100) *(22261)Olfpl,/1l0) *' 53

IlehLtiv Counig Error =Square Rfoot, of (/lit 236 Counts) + (I / lu 2381 lr 239/240 C ounts)] * l100

Itt-239/240I(iI 1.41 E +02 NOTE: Tracer values are in dpm/mL.

I ?U239/240 ItCi/miL =1.41 E-0 1

(eliv IVou(ltntjinL Errr = 1.1 %

u-238 Ci/rnL < 1.69E-02 NOTE: Pu 238 Reported result is a LESS THAN value using

.ative Cotunting1 Er 3.5% J 20 dprn for the Pu-238 sample activity.

u236 Tmrcr Iff)ysse, 53.7%

MiTETMON UNKELS inpfj/nil,

Pu?39/240 1.50E-=02 Pu 238 = 1.69E-02I

Il~at Entry by $( 1 Data: 114.o-Y306-Dec-931
Appove by:. Date: 0 j ja

Form 1 Rev. 1.4 . it3Page 1 of 1



"HO -SD-WM-DP 057 REV 0
PLUTONIUM 239\240 ANALYSIS -UNDIGESTED SAMPLE

* BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Seral No 014pl Pot ate issr ed Priority

-3 1302.-561 BECHTOLD 1-8-93 3:50 1
Oelerrnnalo' Mett'odSlahoard Resulit Ur~ts Charge Code Rerns

Thj9 / 4 C LA-503-156 uCi/M1L '7l1iS15 1

S~ampeN S .Lzei Customer ID

COUINT AS T b 'L

A eY Analyst - 2 Analyst -3 Analyst - 4 Analyst - 5

HsH,5 His H. H,$

Date Trme Cornyreled LSII

BEST AVAILABLE COPY
Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS BLANK

S~I~.::::: ..ita * :: Wel Countrd 11/30/93 'ut 236 AEA Fra. (26) 0.894

J1302-5681 4implfr Volurne in nil. MS) 0.1 'it 2311 AEA Fr(. ((2 3 t 0.013-
"b~a ID: 'aunple liE. (Ill) 11 'it 239 AE\ Fri(, (('239) 0

2268 rra~rr 1'roltne in mnl, (SI1KW) 0.1 rollai AT Uotuit-i 1716

Rerurt, Nu-.. i'r-I l. F. (DP1W) 1 rime Coun ml 1 in tmi (TT') 30

1 rrarr-r Book No, 177843 Litkmund in rrn (U-0 1 7

Ahky rrmvr Iri-paralion Naire 10/12/93 'i 23(; Counts 20.6

JVAN SANT 'l-236 l'n'paralion Vauei 3226 'i 2381 Counts 0.3

ok~~s.::v "u-236 Prenv CoredI Value 3122.44 'at 239 Cotunts 0

111/29/93 J'u-238t Trncn'r Vurluic 133 NEA C'ount Tintn inin 480

Decay Time = Date Countell - Tracer Preptarat-ion Date

Pu-236 Decay Corred Value =Pu-2:16 Preparation Value leI to the power of 1(-uu2 * Decay Time) / 1040.95 (1

Pu 236 Tracer Recovery =(Total AT Counts / iT - 11kg) 2 6 C236 4 100 / Pu-236 Decay Cored Value SS

Pit-239/240 pCi/I= ((239 I Pu-236 Decay Coned Value *SPRY I DF * DDF * (1000mL/4)) / ((231 R (2220000ript/sCi))

Pu 2311 dpm = [(Total AT Counts / TIC) - 11kg * 2 * C2381 -(ilu-238 Tracer Value, S1'KV * lii 236 Trer-r Rccums-ry / 100)

Puk-231 paC/mL = (Pu238 dpm *DF *DMF) / ((Pu 236 Trltmr Recovery / 100) *(2220000dipm/iiCi) I I

RelaUve Counting Error =Squm Rotl of [(I/Pu 236 Counts) + (I / Pu 238 or 239/240 Counts)l * 100

Am-3/4 / < 8.65E-01E NOTE: Tracer values are in dpm/mL.

l u239/24O )tCi/mL =< 8.65E-04 NOTE: Pu 239/240 Reported result Is a LESS THAN value

Whyli Cxatnl±Lg rror 100.0% Jusing 0.05 for the Pu-239/240 peak height.

Su-238 pCi/niL < 3.45E-03 1NOTE: Pu 238 Reported result Its a LESS THAN value using

Ilive Counting Error =8.4% J 20 dpm for the Pu-238 sample activity.

l236 Twecr Recowiry 28.7%

II DE3TM ON 1k: VEIS in pCi/nil.

Pu239/240 __B.65 E-041 Pu 238 = 3.45E-03

IlData Entry by: cY1 5Date: 08-e-93
Approved by: ' .:Date: A- - )A 3

Form I Rev. 1.4 Page 1 of I



lWHC-SD-WM-DP-057 REV 0
PLUTONIUM 239\240 ANALYSIS -UNDIGESTED SAMPLE

* BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

5- S- - - - -0
Seiral No WHOpe oe Date 7? Time Issued Priority

S_ a I- P 0" -

"Oeier,natcor Method S'anreafd Resll Units Ch~arge Co de Re,,,,s

Sampie Sue Custom~er Io

L - L~JtTU~ 4 1

S-Analyst - 2 Analyst - 3 Analyst -4 Analyst

HIS~~~H HsHs ,

Date iflle Cornpiied L ab I

BEST AVAILABLE COPY546001 R083

Pu 238 8& 239/240:. LA-503-156 (D-0) LIQUIDS SAMPLE
Ma CounIN 11/30/93 'it 236; AEA Fnri. ((231;) 0.42

1286-5781 -Larflo( Voluio- in ri!, (IN) 0.1 111 2311 MAlA Fin. (C233) 0.111

afoh 10:~ 'lrtiplp liP. W10I 11 '1[ 23(3 l) Vn,. (7310315

2268 I'nuvr V(muro III till, (IK(U) 0.1 XI A' ( I.i 1089

) ~:.: iz)elI 1K' (owll) 1 kine ( oliritiI in nuln (I'(lt 30

1rinv r ltcxk No. 177643 1;t,'kgIIdn Ifl f8in (Ulki6 4

:AI~~ For I rpin1 on lljllt 10/1 2/93 'it 2:13 C ioi(n 5.85
J.VANSANT '1-:3)11-unp~olialk Vale 3226 'it 2311 Couts 1.55

2 Q~~:2 : 2 ~0 oI h I Yrd Vadite 3122.44 II211 (I~ 4.38

11/2993 i-31Toine Valltte 133 UIA lourd Tiriut In null1 480

D~ecay Tutne = flats Coinitcd - Tra~cer 1'rellul-t3(lt Dte

I'u-236 Decay Cord Value = 133-2363 Irepaxatioti Value le U Utoe power of (-ln2 " Decay Time) / 103)10.0)5j

hu 236 Tracer Recoyery =(Tota AT Counts / IC - likg) *2 1,(236 * 103 / 'ti-236 Decay Gorr'l Value s

l'u-239/240 pCi/I. = (C(1391 l'u-236 Decay Oonid Value " SPKV * DFI' DDFI " (l0lOntuL/L)) / ((236;I (2221011lprIl/pC)

lu 2331 dpitt = TAn] AT Cnts / '1,) - 3ikg I * 2(2:1111 - (l'it2 aver Value I 9KV * Ilt 236 Thucw-r U,,o vrty / 10)

Pu-231 pCi/nil. = (l'u23l t4pu * FI * IIDI') / [(lu 236) Tracer Icovery / 100)* (2220000pi/liCi) * N

IRelaLjve Countiai Error = Square l~Nx] of (I/lu 236 Counts) + (I / lut 238 or 23.9/240 Counts)) 1 1003

'lh2!) /40 C/I.1.16E0 NOTE: Tracer values are in dpm/mL.

S'-239/240 )iCi/fliL =1. 16E-02

Ceai ouning6 I'rror - 2.9%
jhu-231 1 iCi/raL -< 1. 14E-02 NOTE: Put 238 Reported result is a LESS THAN value using

jkteativp Coutntingt Errr 4.1% 20 dpm for tile Pu-238 sample activity.

111236 Trnenr Recoviry 8.7%

l*IK1EC(TION 1IIV[S in iF i/mil

Pu 239/240 = 1.84E=03 FPu 238 = 1.14E-02

Data Entry by: Date: 4 4 06-Dec-93

IjApproved by: Date: Det .-M~ 01 Y/ if
Form 1 Rev. 1.4 Page 1 of 1



WHC-SD-WM-DP-057 REV 0
PLUTONIUM 239\240 ANALYSIS -UNDIGESTED SAMPLE

3Z)

* BEST AVAILABLE COPY

270



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WVHG-5D_-WMA-DP_057 REV 0
Seral No Sample Po~nl Date n.ISud roit

J 2 6 - 7 1 BECHTOLD 1 - 4-9 e Is:ue 16nl

oelemination MelhodSlandard e,,,, Unts Charge Code Reruns

-u394 LA-5 03- 15 6 _( ui,/XL E141572
Sample Size Customer 10

' 62, 1--~ D I(2\ ; M KE20B
Perna hSCaC ol R I>

'* aylAnalyst -2 A lstAnalyst . 4 Analyst -

H's /1.11 Hrs H's

Date Tn e Conmpled La

BEST AVAILA4 ECOPY 5 8001At 3

Pu 238 & 239/240: LA-503-1 56 (D-0) LIQUIDS SAMPLE

~~I , hitp, Cottntd 11/30/93 'it 236; AEA F'int. (C 16) 0.515

J1286-5781 - lnhIll V(,Itiiiti ill nil, (") 0.1 'it 2:M1 AE;A I* (18)0.077

11'1 'V At;A 11.u!t0.382

22 6E8 :: It'i,,r \ioluni in, nil, (SIEXV) 0.1 ltdal XI' ("'Izlt. 4676

1Rvturs N6. 11111.1A RIII (lilt*) 1 my liCllnlhfI in, flut (TI) 30

11 1 I lok M. 1771343 [ik-'IloinI ilp (M-,) 1

AoIy~:: N- It'tll -ptt l j ionl tlnt 10/12/93 'u 23G IIIIIIL 22.34

J .V ANSA NT 1112t 2 ,1 ptainost u V"Ittte 3226 it TM111111 L; 3.34

't1,-26 [t(4-,Y Co~l V1111 3122.44 'i 2:1 - ts. 16.55

Der'liy Tilli = Dab! DUunte - ti tir Ir'ligiatioll fato!

t'u-233 Decay Gurr'd Valut. zo Il-t 1lna~o Value [v to Lhe ri. ower of (-Iis2 * Ievy Tune) / 10I 10.113

lui 236 Tracer Recovery =(Tot Kr ATcounts / '11 - ukg) *2 , (-236 * In0 / hu-23O Decay 17on~d Vzilue *''

lfu-23iJ/240 i,i/L = ((39 - l'tj-236 Decay Corred Valdue * SI'KV I IJF * [IDF * (1011k td/I)) / (,3 *- (22200111 /11(l ))

l'u 2381 1pmi = [(To~al KT Gounts / '11) - [1kg * 2 * Gt23111 - (I'u-Ml1t Tnacer Vau 4 SIVKV 4 ll 236 Tr;,er tl'vory / 1(11)

t'u-230 pCi/noL = (PsL:tU dpmkI * 1 DDF) / I(Ilu 2:16 Trcr lsccowvry / 100) *22)tOlt*[li

NRclative Countig Error = Sqiuarcel ot.o 1(1/1u 236 Counts) + (I / l'u 238 or 235/2,10 ittsI1001

'ti,-231t/240 (i/I, 1.15E+01 :1NOTE: Tracer values are in dpm/mL.

L23/2 / pinL =1. 15E-02
IslveCunigErnnr 1.5%

')u-238 pCi/niL -< 1 .94E-03 NOTE: Pu 238 Reported result is a LESS THAN value using

6-lative Countina Error 2.7% 20 dpm for the Pu-238 samnple activity.

236 Tinwr Mecoverv 51.1%/

A- i

I IData Entry by: r. Date: jj-Z4 06-Dec93 I
jApproved by Date: J~t& be' 3e
Form 1 Rev. 1.'4 'Page 1 of 1



WHC-SD-WM-DP-057 REV 0
PLUTONIUM 239\240 ANALYSIS -UNDIGESTED SAMPLE

* BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

1 Z I-51I-3 VHC-SD-WM-DP..057 REV 0
Serial No San'pie Pon Date Time Issued Priority

Deierm-nalicnr Melhod Standard Res,~Il Unis Charge Code Reruns

Sampl SizeCustomer 10

Pe,6 7a-il42 ll-w s~

AnaI ~ n.,,, 32~t. Analyst cayi4 Analyst - 5

H's H, S HrS His

Date T-ne Curntleied LaS

RI(~ .I 10-83)

BEST AVAILABLE COPY

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS SAMPLE

.Nr~o:-. )aiA ,tji ~ 11/30/93 111 21l; AEA Fine. (120)0.472

J1286-5781 aIrnltr Vohirit' in nil. ('\N) 0.1 'i1Til AE:A Fro. (':1 0.078

2268 hnwr V11ui11'. l SIEV 0.1 VIII~ VT (ms1870

,mRqti N f% igO:: D.F. (lilil) 1 Vinti (ounhiI7 i iini (11 (I 30
hnwr Iid, N. 1771343 4IZtllII .1 _______________

.Aytil rviwer Pwimoi:l ion 16uIe 10/12/93 'it:31; 10.67

JVANSANT '11-2311; I'ellim VdIwt 3226 2:1 ,,uil 1.77

11/29/93 '-2:111 Iwor V\Iue 133 \I;\ h*oun 'limil innm 480

[llCay Tunte = Dole m trdmmal - Tracrr l'r-clalitmm 11111

Ilu-M3 [Decay Cut-rd Value = 111-2:16 l'repa.lon Value le to I l10 liowyr of (X-hi2 ' Decay lumut) / 10 1-95 0

Pu 236 Tr-acer llcomory = (ToUa AT Eounts / W - [1kg) * 23: * 100) / llu-23 Decay Owedl Value i

f1u-239/Z40 pCi/L =(G239 * fIu-236 Decay Gorr'd Value * S1KV * IF * DDF * (lllllnil./L)) / (2315 * Si~ (2220000(lll/lICI))

Ilu 2381 ipmin = [(Total AT Counts / 11) - hkg * 2 ' ~l - (Pu-2:lll bhecer Value * idKV * lu1 2:16 Iracir lcovory / 100)

lPu-2311 jiCimL = (IluZ31 dipn I 11F I [)ill) / i(lu 236 TI'taei llecevey / 1001) I(22OlJUdilm/ml() I *i

Mivel Counting Error = Square IkaiL of [(l/Ilu 2:16 CoumeLs) + (I / lut 2311 or 2:19/2.10 CountS); 100(

'~m2:9/4I)i(j/ =1.21 E +01-1 NOTE: Tracer values are in dpm/mL.

u-239/2,10 jimi/raL =1.21E-02

loaeCouning) Err 2.1% 1
~ e238 jiCi/niL -< 5.62E-03 1NOTE: Pu 238 Reported result is a LESS THAN value using

!i,.lative Counting) Error =3.7% J 20 dpm for the Pu-238 samrple activity.

P 2:16 Tioteer Pvx,"ery o 17.6%

II7F110N LEVEIS; in (ii/id

Pu 239/240 1.64E-031 Pu 238 5.62E-03

DataEnty b: 
Dte:t- e ?06-Dec-93d

Aproe b:Date: a'e1;yF .P; / _

Form 1 Rev. 1.4 rPage 1 of1



WVHC-SD-WM-DP-057 REV 0
PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

P 76-

BEST AVAILABLE COPY

'2.74



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

AWH - ON M- n - r, - P/r
Serial No SapeP~tDale TI ied Priority1

J -,I 3 (I-I 'ECHTOjLD 1-1- *.-93 B :IS 18
D-Wreat'on Me~d Standard Resurlt units Charge Code eruns

7-:3,"~ LA-53-71 0 RBT,(CV7FY E 115 7
Sample Size ~t Customrnc I0

R k s C a lc u la t o r ' s p A
11K1 ID TD 7 .-S

SlP I KE VOLU/7T
COUN4T ASl UGIY,'L -05M2O'n---

4Ma slYN Anast 2 Aast. Analyst 4 Analyst- 5

His His ~ ' HisH5

Date T me Corny C Cd Lab

BESTAVAILABLE COPY

Pu 238 & 239/240: LA-503-1 56 (D-0) LIQUIDS CHK EXT NO.

~ I ~;A arCotnb-I I 11/30/93 'i 3I IAFi. (3)0.5s08

J1286-5981 'Imnplt Volitrnr in nil. NN~) 0.1 'uill8( AlA 11:11. (31)0

it) :: -4ryipl, Dl.. (1)1',) 11 I2l) Al-A FDII. ((': 19) 0.44

2268 hnivi. %Vuil in 1!1l, )Sl'K\') 0.2 IlT lt. 8580

Refurv NoA. )ig, .F. Mhl-() 1 11,ir, o l lur 'd ill tii (I)11 30

1 l m-r Hillk No. 177843 ihI -ni ourIllill ( 11 lki ) 1 ,

Analyst Pwpainlni .11 le 10/12/93 Ii 236'M Cou,lll 55.74

VAN SANT tIu-231; Pipaul in Vallie 3226 Ill 21311 )otink. 0
11":36 D)1-v Ciln-Il VlIuI' 3122.44 'Il 239 Coulnts 48.25

112/3t v-i8(ner Vlull, 133 1l 1,E hi8 Timin itlif 480

Decaiy Tneo = atx Iwitnl - Tnacer I-oiLlant Date oii, oe ((-IL jcyTie I) :

l'-3 ecyCr'dVle= l'-3 'ili-tonVleIe.uteflwroJXt lca ite
lu 236 Tracer Itecowry = (Total Al C ouats / )T - lik) *2 * 236 * 100 / lu-2:tt Decauy Crdd V'alue *

l't-239/240 pCi/L =((239 1 flu-236 Decay C orr'II Value * sKV * DF * IMF( t i/))/(21 . 2260It/I)

htl 2311 dpit, [(Toit;l AT Woillis /PI) - [jkg , 2 , (23t1[- (l'ii-2 313 (nI-er Vlue * SI'RV ' PI' 236s *lil ) - cll-r ,o y /100) N

l'u-28 11/nil, = (1'tlu3ll Ijini, DF lI *11) / [(l~u 236 Tnicer l14l!clwry / 1060) 0(Z22600061tpi) I l

lciative Counting Error =Square Pix4L of I(I/flu 236 CownLs) + (I / l'u 2311 or 239/2 10 towiL)) , 100 U

u-8924 Ii/A 2.6BE±+01 NOTE: Tracer values are in dpmn/mL.

'u m.939/2 40 IiC i/n tL 2 .6 8 E -0 2

)elaItiw Counlina Emrto 0.9%1j 2361 jiCi/nIL. < 2.14E-03 NOTE: Pun 238 Reported result is a LESS THAN value using

-oltve Countina Er-or 100.0% J 20 dpin for the Pu-238 samiple activity.

lu 23G3 Tnvar IO~ow-v 46.4%

l)ETCIOfN lJ-;VIS in (i/nil,

Pu 239/240 3.05E-03 Pu 238 = 2.14E-03

Dat Enry y: l Date: 06-Dec-93

j~provd b: ~Date: bete ? lu i' 1 *
Form 1 Rev. 1.4 .Page 1 of 1



WHC-SD-WM-DP-057 REV 0
PLUTONIUM 239\240 ANALYSIS -UNDIGESTED SAMPLE

* BESTAVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

S'iSa-eple Po~nt Ove T-ne Issued pi~ornty

OLE I26-~s BBC-HT-OLD 1i 4- 3O~4 I
DFete-naion Method Standard Result tun is Charge Code Reruns

Pu2:39,27,4 LA-SO3- 156- 'Q EO Ey E45
San'pie S ueOEY r--.5

- I - la ):t3LA- Kf7 - --4

leeaks Cal-tte 
U

lBEUT ST AVALALEOP

Dal Tlp Cotintrd 113/3La28AA tw (28 .7

1286598 'splc olue i ml,(~ 0. 'ii231 5R 6800-06 ((3 10.

a . tch 10/ 'wipln D.. (Id) 11 23!)M ARAi lou'. ((':!.N) 0.388

2268 I'nuvr Volinme in ml. (SIRPV) 0.2 81*T(;dMirilf. 12679

1nv l0,c hok No 177843 1-~toneil in JIt Mkg) 7

r in-er hypaa I io~nt k( tl 1 0 /12/93 'it 216 (Ct in Is 92.69

JVAN S ANT lii-23G 8 i 'ptndion Vaueit 3226 't :2311 Coonts 1 2.0 1
_______________ 1i-231; IlestV ConuI Vallo 3122.44 'it 239 Cotrit 75.81

11/29/93 '11-23B1'[o Vatll'...... 1_33 j\E'A ConITrim in inin 480

Dlecay Tine = D~ate Counted -1t-acer P'reparation Ijito -

flu-236 Decay Corr'd Value = Vu-236 Prepmaiion Value leI to the power of j(-hi? ' Dlecay Tmic) / lo040.95 -'-

Pu 236 Thracer Recotiery = (ToLal AT Counits / TC - [tkp.) 2 ' (236 * 100 / Pu-236 Dccay Corred Value Si

Pu-239/240 pCi/L =((239 1 ['u-233 Decay Core~d Value * Sl'KV * DF * DDF * (1000mL/L)) / ((236 iS (2220001tlpin/t(1))

lu 230 1pma =(Total AT Counts / iTQ. - 0lkg * 2 * M2111 - (lii-2311 Tracer Value * SPKY * lu 236 Tracer liecoery / l0)

Pu-231 pCi/ral, = (l'u23 dpin D F 1)01 / [(lu 236 'racer Recovery / 100) *(2220000dpin/iCi) * S)

Relative Counting Error =Square Hoot, of 1(1/Pu 236 Counts) + (I / Pu 2311 or 239/240 Couuts)l * 100

'u-239/240 ItCi/l. - - 2. -53E+01 -1NOTE: Tracer values are in dpm/mL.

u-239/240 oiCi/mnL =2.53E-02
lative Ccounting Ermr =0.7%

238 llCi/rmL -2.72E-03

Uelative Counting Ermyr =1.4%

Pu 236 Tincer Recovery =63.2%

11,,l,,'II11N lFVElS in jil/i/ L

Pu 239/240 = 3.26E-03][ Pu 238 1.57E-03

IlData Entry by: ,~ ~('L-CDate: 06-Dec-93

Approved by: i. Date: w~y g,,,z
Form 1 Rev. 1.4' . (' Page 1 of 1



WHC-SD-WM-DP-057 REV 0
PLUTONIUM 239\240 ANALYSIS -UNDIGESTED SAMPLE

* BEST AVAILABLE COPY



Westinghouse Hanford Co.

GE NE R AL AL P HA E NE R GY A NA LY SI S
Rev. 2. 01

DATA REDUCTION REPORT

SAMPLE
J 1301-5581 /

File ID: 2a2431.CNF ' ,14 -D W -PC5 E

Counted on: 11/30/93 @ 3:30
Detector: AEA2
Geometry number: 1
Count time: 28804. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial. Finell
1 774.0 774.0 359.493 359.493 20.000 15.278 10.000 6uf
2 28.6 28.6 300.723 300.035 22.000 21.220 11.000 4
3 29.9 29.9 261.779 261.572 24.000 17.984 12.000 L_31
4 822.3 822.3 228.705 228.689 20.000 13.649 10.000 5.9410

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err AcLivitv
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/rn @95 d/rn uCi./ea W
I Cm243 0.473 5.786 5.761 0.0250.07 34.40 1.5 402.7 0.18[E--03
Pu236 5.756 5.761 -.005 300.0 0.1351-03,

2 Am241 0.024 5.480 5.481 -.0010.10 1.77 7.8 16.1 0.726E-05
Pu238 5.499 5.481 0.018 21.1 0.948E-O5

3 Am243 0.021 5.276 5.300 -.0240.08 1.55 8.3 13.4 0.603E-US
Pu240 5.144 5.300 -.156 13.2 0.597E-05

4 Pu239 0.469 5.143 5.146 -.0030.06 34.16 1.5 292.0 0.132E-03
Pu240 5.144 5.146 -.002 292.0 0.132E-03

Totals: 0.988 <--valid peaks only--> 71.89 BSAALBECP
DETECTOR CALIBRATION

Energy(MEV) = 4.071 + (0.0047)*Channel
Energy range (MeV): 4.071 TO 6.477

Efficiency = 0.1170 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 34936.0 100.000
Smoothed 34936.0 100.000
Composite fit 34509.9 98.780
Residuals 426.1 1.220

Analyzed by:__



Spectrum 2a2431.CNF
1 Legend: Raw =. . .. Modeled Peaks =1,2,.., etc Display Max.: 6346.9

WvHC-SD-M-DP0U57 REV 0

.4

.............. 4

........................................ 4..

.. ......... .......4.
3.
.3
3.
3
2
2
.2
2.
2 BEST AVAILABLE COPY
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R -aw Data Dump for AEA Spectrum: 2a2431.CNF VWHC-SDWM-DPp057 REVO0
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 1. 3. 1. 0.
21 2. 1. 1. 2. 1. 0. 0. 2. 0. 1.
31 0. 0. 0. 2. 0. 0. 1. 0. 1. 2.
41 2. 1. 2. 2. 2. 0. 2. 1. 0. 0.
51 2. 1. 2. 0. 2. 0. 2. 3. 3. 4.0
61 0. 1. 2. 1. 2. 1. 0. 1. 2. 0.
71 1. 0. 1. 3. 0. 1. 1. 2. 3. 3
81 1. 4. 2. 1. 1 .1 .2
91 1. 1. 2. 1. 1. 2. 0. 0. 1

ill 3. 11. 2. 5. 3. 2. 1. 1. 2.
121 1. 2. 2. 4. 2. 1. 2. 0. 1. 3.
131 2. 2. 1. 0. 3. 2. 3. 3. 2. 3.
141 6. 5. 2. 1. 2. 2. 3. 3. 7. 3.
151 2. 4. 5. 4. 6. 7. 4. 1. 7. 2.
161 6. 7. 2. 10. 4. 7. 7. 6. 10. 3.
171 2. 5. 10. 8. 5. 9. 12. 8. 13. 9.
181 15. 7. 7. 14. 13. 20. 22. 13. 17. 141.
191 19. 15. 20. 27. 21. 28. 18. 28. 19.
201 30. 46. 45 . 43 . 49. 55. 78. 92. 10 7 .
211 142. 166. 181. 238. 280. 305. 338. 377. 453. 412.
221 550. 603. 614. 706. 857. 858. 876. 890. 833. 81/3 .
231 798. 746. 683. 646. 431. 425. 307. 271. 185. 141Il.
24 1 114 . 60. 49. 45. 26. 15. 27. 17 . 16. 1 ().
251 24. 22. 12. 16. 26. 26. 22. 28. 31. 36.
261 34. 37. 35. 30. 27. 28. 28. 22. 21. 2'2.
271 19. 23. 20. 12. 12. 16. 15. 10. 6. 5.
281 10. 14. 14. 8. 17. 16. 12. 21. 16. 17.
291 21 . 21 . 26. 32. 34 . 17. 26. 30. 33 .
301, 36. 25. 32. 28. 26. 25. 27. 1.5. 31.
31 1 17. 19. 13. 13. 15. 12. 1 1. 14 . I.
321 20. 27 . 19. 18. 21 . 20. 35. 30. "3.
331 43. 36. 54 . 68. 4 1. 60. 76 . 87 . 8. 2
341 120. 172. 177. 226. 247. 294. 351. 351. 423. '17
351 488. 600. 617. 651. 693. 729. 826. 834. 798. 806.
361 782. 751. 700. 698. 570. 480. 433. 346. 244. 158.
371 99. 113. 65. 44. 27. 21. 11. 7. 1. 1.
381 0. 2. 0. 0. 0. 0. 0. 0. 0. 1.
391 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
401 0. 0. 0. 1. 0. 0. 0. 0. 0. 1.
411 0. 0. 0. 0. 0. 0. 1. 1. 0. 0.
421 0. 0. 0. 1. 0. 0. 0. 1. 1. 1.
431 0. 1. 2. 0. 0. 0. 1. 0. 1. 0
441 0. 0. 0. 0. 0. 0. 0. 1. 1.
451 0. 0. 0. 0. 1. 1. 0. 0. 0. 1.
461 0. 0. 0. 1. 2. 3. 3. 1. 0. 1.
471 0. 2. 1. 0. 3. 2. 2. 1. 1. 2.
481 1. 4. 1. 1. 1. 1. 0. 0. 0. 0.
491 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.
511 0. 0.

BEST AVAILABLE COPY



Westinghouse Hanford Co. WHCSD.WM..DPR57 REV 0

CGE NE R AL A LP H A E NE R GY A NA LY S IS
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE ~-
J 1302-5681

File ID: 6a6836.CNF

Counted on: 11/30/93 @ 3:34
Detector: AEA6
Geometry number: 1
Count time: 28803. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tr
ID initial Final Initial Final Initial Final Initial Final
1 354.2 354.2 358.050 358.050 26.000 26.159 13.000 7.921
2 10.4 10.4 296 .307 295 .877 32.000 8 .654 16.000 136.3>
3 11.6 11.6 282.-583 281 .969 16.000 6.794 0.0(3 "I.>)
41 .28.4 28.4 258.547 258.535 22 .000 20 .488 1 1 . 0 .)
5? 6.6 6.6 251.526 250 .351 6.000 0.666 3.000 0.18?

PEAK RESULTS
Peak Error Limit: 2 53

AEA Peak Centroid Count % e rr Ac t vi t V
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/in @95 d ITI I uC 1,/

I Cm243 0.894 5.786 5.769 0.0170.12 20.60 2.0 216.7 0.976 o04
P Li2 36 5.756 5.769 -.013 161.4 0 .7 27!'- 01

2 Am241 0.013 5.480 5.477 0.0030.04 0.30 22.8 2.5 0.1121::0
Pu238 5 .499 5.477 0.022 3 .2 0.1 (,

3 Th 2 28 0.013 5 .4 30 5.411 0.0190.03 0. 30 22.8 3 . 0. 1 17>' _-
41 Aii2143 0.081 5 .276 5 .301 -. 0250. 10 1 .87 7 .0 1I'll,'i~

ll11240 5. 111 5 .301 -157 14.
5 ???? 5.263 0.10 98.9

TotaIs: 1.002 <--valid peaks only--> 23.08 BEST AVAILABLE COPY
DETECTOR CALIBRATION

Energy(MEV) = 4.086 + (0.0047)*Channel
Energy range (MeV): 4.086 TO 6.493

Efficiency = 0.1302 CPM/DPM

TOTAL COUNT DATA:

Item Total Recovery~
Raw spectrum 11056.0 100.000
Smoothed 11059.3 100.030
Composite fit 11125.1 100.625
Residuals -69.1 -0.625



Analyzed by: ___________

MB

'vHC..SD..WI-D~P 0C57 REV 0

BEST AVAILABLE COPY



Spectrum 6a6836.CNF
1 Legend: Raw =. ... Modeled Peaks =1,2,.., etc Display Max.: 2661.8

VHCSD.VV~J.DP 57 REV 0

..4.

3 .
3 .
2 . BEST AVAILABLE COPY

........... 1

.........................1

....................................................... 1

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



Ra w Data Dump for AEA Spectrum: 6a6836.CNF WHC-SD-WM-DP-057 REVO0
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
21 0. 1. 0. 1. 0. 0. 0. 0. 1. 0.
31 1. 0. 0. 0. 0. 0. 0. 1. 3. 0.
41 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
51 0. 0. 0. 1. 0. 0. 0. 0. 1. 0.
61 0. 0. 0. 0. 0. 0. 0. 0. 0. 0
71 0. 1. 1. 0. 0. 0. 1. 1. 0. 9
01 1. 0. 0. 2. 0. 0. 1. 0. 0.
(10. 0. 0. 0. 0. 1. 0. 0. 1.

101 1. 1. 1. 0. 0. 0. 1. 0. 0.
ill 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.
121 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
131 0. 0. 0. 0. 0. 1. 0. 0. 1. 0.
141 0. 0. 1. 1. 0. 0. 0. 0. 0. 0.
151 1. 0. 2. 1. 0. 1. 3. 0. 2. 1.
161 0. 3. 2. 0. 2. 3. 3. 0. 1. 0.
171 2. 0. 0. 1. 0. 0. 1. 0. 1.2
181 1 . 0. 1 . 2 . 1 . 0. 0. 2 . 0. 0
191 2. 2. 0. 2. 2. 2. 3. 0. 1. 1
201 2 . 2. 2. 3. 2. 0. 0. 2. 1 .
211 2. 2. 2. 2. 2. 1. 4. 2. 8. 1
22 1 8. 1 . 4 . 4 . 4 . 4 . 6. 7 . 3 .
231 S. . 6. 7. 4. 7. 13. 13. 19.
24 1 15. 16. 20. 17. 18. 18. 21 . I1H. 2 9.
251 37. 27. 28. 19. 26. 28. 23. 29. 3)2.
261 21 . 24 . 15. 19. 19. 22 . 18. 15. 12 . 10
271 11 . 11 . 9. 5. 7 . 8. 9. 17 . 9 .
281 13. 15. 15. 12. 11 . 11I. 11 . 12. 9 . 1
291 16. 10. 10. 8. 12. 13. 17. 10. 9. 12.
301 '1. 8. 6. 7. 11. 11. 5. 7. 7.
3 11 9 . 10. 14 . 13. 14 . 13. 11 . 10. 22 .
321 25. 21. 17. 25. 24 . 33. 33 . 34 . 40 .
331 417. 73. 53. 70. 75. 67. 96. 103. 98. 1
341 127. 145. 166. 172. 197. 193. 241. 267. 257. 2-l.
351 315. 319. 310. 329 . 336. 34 1. 353. 391 . 354 . F)".
361 299. 298. 302. 248. 254. 220. 229. 182. 173. 1I
371 123. 104 . 105. 64 . 55. 32 . 32. 20 . 23.
381 8. 5. 6. 2. 1. 3. 3. 2. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0
401 1. 0. 0. 0. 0. 0. 1. 0. 0.
411 1. 0. 0. 0. 1. 0. 0. 0. 0. 0
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 2.
431 0. 0. 3. 0. 1. 0. 1. 0. 0. 0.
44 1 0. 0. 1. 1 .. 0. 0. 0. 1 . 0. 0.
451 0. 1. 0. 0. 0. 1. 0. 1. 1. 1.
461 0.0. 0. 0. 1. 0. 2. 0. 5. 4.
471 4. 5. 4. 0. 3. 2. 2. 1. 0. 0
481 0. 0. 0. 0. 0. 0. 0. 0. 2. 1.
491 0. 0. 0. 3. 3. 13. 16. 1. 0. 0.
511 0. 0.

BEST AVAILABLE COPY



Westinghouse Hanford Co.

G E N ERAL AL P HA E NE RG Y A NA LY S IS
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
1 1286-5781 /

File ID: 5a5928.CNF
W7,C-SD-VfM..DP.0 57 REV 0

Counted on: 11/30/93 @ 3:33
Detector: AEAS
Geometry number: 1
Count time: 28803. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM >
iD initial Final Initial Final I nit ial. F ia I In It~ I c,, I
1 119.0 119.0 361.765 362.092 20.000 13.405 10.(00 3
2 21.0 21.0 305. 074 303.446 26.000 25.960 13 .000 .7
3 12.6 12.6 264.769 263.529 18.000 10.992 9.000 1. v10
4 103.7 103.7 231.399 230.157 16.000 11.476 8.000 Z1.058
5 5.7 5.7 152.481 154.883 18.000 64.722 9.000 7.436

PEAK RESULTS
Peak Error Limit: 2

Li. AEA Peak Centroid count e r r1
ID Isotope Frac Exp. Obs. Diff. FVWHM Rate c/rn 095 (/1 li2

I Cif2 43 0.420 5.786 5.786 0.0000.06 5.85 3.7 57 .0 0 .257kC
Cm244 5.796 5.786 0.010 41 .6 0. 187ik '04

2 Amn241 0.111 5.480 5.510 -.0300.12 1.55 8.1 11.7 0.528E-05
Pu238 5 .499 5.510 -.011 15.3 0.68917-05

3 Am243 0.082 5.276 5.323 -.0470.05 1.14 9.8 8.2 0.367F-05
4 Pu239 0.315 5 .143 5.166 -. 0230.05 4.38 4 .6 31 .2 0. 1401-01

Pu24O 5. 144 5. 166 -. 022 31.2 0 . 14 01- 0,
5 Np237 0.046 4 .640 4.812 -. 1720.30 0.65 13.8 76. 7 0. 3,l5 E- (J

Np237 4 .781 4 .812 -. 031 5.3 0 . 2!38 E-0

Totals: 0.975 <--valid peaks only--> 13.56 BESTAVAILABLE COPY
DETECTOR CALIBRATION

Energy(MEV) = 4.084 + (0.0047)*Channel
Energy range (MeV): 4.084 TO 6.491

Efficiency = 0.1406 CPM/DPM

TOTAL COUNT DATA:

Item Total SRecovery
Raw spectrum 6680.0 100.000
Smoothed 6680.0 100.000
Composite fit 6510.6 97.465
Residuals 169.4 2.535



Analyzed by: ______ _____

MB

d'C3-W~D..57REV 0

BEST AVAILABLE COPY



Spectrum 5a5928.CNF
i Legend: Raw =. .. . Modeled Peaks =1,2,.., etc Display Max.: 805.4

v HC-"SD-WA-DPr05 REVO0
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flaw Data Dump for AEA Spectrum: 5a5928.CNF VvHC-SDWM-DPR057 REVO0
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 1. 2. 1. 1.
21 0. 1. 1. 4. 2. 2. 0. 2. 1. 1.
31 2. 0. 1. 1. 2. 1. 0. 0. 1. 0.
41 2. 0. 1. 0. 1. 0. 1. 0. 3. 1.

51 0. 0. 3. 0. 1. 1. 1. 1. 0. 0.
71 0. 0. 2. 1. 0. 1. 1. 2. 3. 0.
71 0 0. 3 . 1. 2. 4. 2 . 2. 0. :1.
81 2. 1. 1. 2. 2. 1. 2. 0. 31. 25.
13 2. 4. 2.1. 2. 2. . 2. 5.

101 3. 0. 1. 2. 5. 2. 1. 3. 1. 2.
121 43. 1. 6. 4. 6. 3. 3. 2. 2. 4.
131 4,. 1. 1. 6. 3. 3. 3. 1. 3. 4.
141 5. 8. 6. 5. 6. 5. 8. 3. 5. 5.
151 7. 9. 4. 5. 6. 5. 5. 7. 2. 2.
161 2. 0. 5. 6. 5. 9. 5. 2. 8. 6.
171 7. 6. 5. 7. 6. 6. 5. 4. 13. 5.
171 10. 5. 7. 4. 5. 9. 9. 10. 14. 9.
191 10. 5. 9. 9. . 9. 8 . 13. 2. 12. 9
201 13. 10. 14. 13. 19. 12. 17. 22. 18. 1.
201 23. 26. 32. 13. 26. 44. 37. 41. 46. 51().
221 53 6. 68. 83. 7 6. 9148. 102. 1. 113. 1.
231 129. 100. 97. 89. 81. 70. 672. 485. 13. .
241 120. 230. 12. 12. 81. 10. 10. 38. 39. 17.
2511 10. 11. 14. 10. 14. 20. 70. 15. 18. In.
261 14. 12. 15 . 20. 16 . 20. 17. 14. 17. P9.
271 14. 10. 85. 60. 16. 82. 87. 74. 47.
2781 14 . 60 . 6. 1 6. 9. 1. 11. 10. 15. 1)
291 16. 10. 21. 20. 12. 17. 21. 0. 25. 28
201 13. . 24. 24. 12. 20. 20. 20. 1.
31 1 18. 15 . 15 . 211. 8. 80. 80. 13. 1
321 14. 10. 15. 11 . 12. 8. 13. 13. 14. 12
331 16. 14. 23. 12. 16. 20. 1 3. 23. 25. 12.
3431 24. 14. 21. 42. 34. 44. 43. 58 . 68. 28.
351 281. 89. 21. 80. 95. 105. 117. 112. 139. 12.
361 99. 139. 100. 115. 101. 835. 887. 662. 39. 20.
371 31. 1. 100. 105. 60. 53. 38. 46. 53. 1.
381 01. 01. 0. 10. 0. 0. 1. 0. 0.
391 0. 0. 0. 0. 1. 0. 0. 0. 0
401 0. 0. 0. 0. 0. 0. 0. 1. 0
411 0. 0. 0. 1. 0. 1. 0. 0.0..
421 0. 0. 0. 0. 0. 0. 0. 1. 0. u
431 1. 0. 1. 1. 0. 0. 0. 1. 2. 1
441 0. 0. 0. 1. 0. 0. 1. 0. 0. 1.
451 2. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 1. 0. 1. 0. 0.
471 1. 0. 1. 0. 0. 0. 2. 1. 2. 1.
481 0. 0. 2. 0. 1. 0. 0. 1. 0. 1.

491 0. 0. 0. 1. 0. 0. 0. 0. 0. 0.
511 0. 0.

BEST AVAILABLE COPY



Westinghouse Hanford Co. WC-SDWMN-057 REVO0
G E N ERAL A LP HA E NE R GY A N AL YS I S

Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
1 1286-5781

File ID: 4a4005.CNF

Counted on: 11/30/93 @ 3:33
Detector: AEA4
Geometry number: 1
Count time: 28802. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Fina -l

1556.3 556.3 362.203 362.203 12.000 5.241 6.000 1.1>)
2 72.4 72 .4 305.024 304.817 12 .000 4 .256 6.000 9 1

3462.5 162.5 230.978 230.975 14.000 6.322 7.000 .7

PEAK RESULTS
Peak Error Limit: 25%

P I AEA Peak Centroid Cot i 1!
Isotope Frac Exp. Obs. Diff. FW11M Rate c/rn _ 29 d 1

1 1nni
W Cm244 0.515 5.796 5.782 0.0140.02 22 .34 1.9 265 .3 0 .120Q6-93

Crn24 3 5.786 5.782 0.004 363 .5 0 .16z6E- 03
2 Pt1238 0.077 5.499 5.512 -. 0130.02 3.34 5.3 55.1 0.2 4817- 04/

Am241 5.480 5.512 -.032 42.2 0.190E-041
3 Pu239 0.382 5.143 5.165 -.0220.03 16.55 2.2 196.5 0.885E-01

Pu 2 40 5 .144 5.-165 -.021 196.5 0 . 8 8 C1r

Totals: 0.974 K--valid peaks only--> 42 .23 BEST AVAILABLE COPY
DETECTOR CALIBRATION

Energy(MEV) = 4.080 + (0.0047)-Channiel
Energy range (MeV): 4.080 TO 6.486

Efficiency = 0.0842 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 20813.0 100.000
Smoothed 20813.0 100.000
Composite fit 20272.2 97.402
Residuals 540.8 2.598

Analyzed by:___________

MB

'2 30



Spectrum 4a4005.CNF
1 Legend: Raw =. . .. Modeled Peaks = 1,2,.., etc Display Max.: 3528.3

WHCO-WM-DP-57 REV 0
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Rlaw Data Dump for AEA Spectrum: 4a4005.CNF WVHC-SD-WM-DP-O57 REVO0
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 1. 1. 2. 0.
21 2. 0. 0. 1. 3. 0. 0. 1. 0. 0.

0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
S 0. 0. 0. 0. 0. 1. 1. 0. 0. 1.
P 1. 0. 1. 2. 0. 0. 1. 0. 0. 0

61 1. 0. 1. 1. 0. 0. 1. 0. 0.
71 0. 0. 1. 0. 0. 1. 1. 0.

0.1. 1. 0.1..
910 .0. 1. 0. 1. 2. u

101 2. 0. 2. 1. 1. 1. 2. 0. 1.
111 0. 0. 1. 0. 1. 1. 1. 2. 2. 3.
121 1. 2. 2. 1. 2. 0. 2. 1. 1. 4.
131 1. 2. 0. 5. 2. 2. 1. 4. 3. 4.
14.1 8. 2. 4. 3. 5. 4. 9. 4. 10. 5.
151 1. 3. 3. 6. 4. 6. 3. 1. 3. 1.
161 6. 4. 5. 4. 9. 7. 6. 3. 4. 0.
171 3. 10. 1. 5. 7. 7. 7. 6. 6. 0
181 11. 13. 5. 11. 9. 14. 11. 15. -7.
11)1 19. 22 . 10. 24z1. 24.- 28 . 33 . 91
2 01 36. 44 . 4 1. 4 5. 55. 39. 49 . 5.
'211 7. 74 . 88. 100. 117. 109. 143. 118. 109
221 208. 245. 234. 286. 340. 347. 392. 383. 161.
2-31 515. 503. 4415. 371. 300. 204. 131. 93. .
2411 12 . 5 . 4 . 6. 4 . 5. 4 . 7 . 6. J
251 14. 9. 14. 15. 18. 13. 13. 12. 9. 17.
261 19. 14. 32. 16. 36. 24. 25. 37. 27. 7.
271 14. 17. 10. 11. 6. 6. 16. 13. 13. 15.
281 12. 21. 22. 18. 23. 23. 24. 27. 24. I11.
29 1 35. 37 . 60. 36 . 51 . 70. 61 . 63. 07 . .

71 . 79 . 72 . 73 . 84 . 102 . G06.
22 11 . 17 . 1 1 16 . ..

3 z 12 . 25 . 23 . 23 . 22 . 28 . 28 . ~ .
331 38. 49. 40. 57. 60. 68. 68. 83. 7/7.
341 100. 115. 111. 114. 147. 163. 160. 218. 2141. 253.
351 309. 362. 401. 385. 384. 415. 467. 432. 441. 1513.
361 620. 599. 627. 562. 473. 354. 214. 130. 39. 22.
371 10. 0. 2. 0. 0. 0. 0. 0. 0. U.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 9
42 1 1 . 0. 0. 0. 0. 0. 0. 0. 0.
131 0 . 0. 0. 0. 0. 0. 1 . 0. 0
44 1 1 . 0. 0. 0. 0. 0. 0.0..
451 0. 0. 0. 0. 0. 0. 1 . 0. 0. 0
461 0. 0. 0. 1. 1. 0. 1. 0. 0. 0.
4171 0. 0. 1 . 0. 0. 2. 0. 0. 0. 0.
481 1. 0. 1. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

BEST AVAILABLE COPY(



Westinghouse Hanford Co.

G EN E RAL AL P HA E NE R GY A NA LY S IS
Rev. 2.01 VM0H-SD-WM-DP..c57 REVN0

DATA REDUCTION REPORT 7
SAMPLE

J 1286-5781
File ID: 8a8583.CNF

Counted on: 11/30/93 @ 3:35
Detector: AEA8
Geometry number: 1
Count time: 28803. Sec

PEAK ANALYSIS

P ea k Peak- hieight Peak center FWHM TOlLl
I D Initial Final Initial Final Initial Final 11ni t ia I Fi i1.
1 315.7 315.7 362.894 362.894 14 .000 6 .604 7.000 l
2 49.3 49.3 304.965 304.932 12.000 6.132 6.000)
-3 24.3 24.3 264.493 264.406 16.000 7.350 8.0( 0 ;
1 260. 5 260.5 231.461 231.442 16.000 6 .725 8.000 .17

PEAK RESULTS
Peak Error Limit: 2596

P caIk AEA Peak Centroid Count1 (-, I
ID Isotope Frac Exp. Ohs. Diff. FWHM Rate c/inC @9 5 l

I Cm 2 41 0 .472 5 .796 5 .793 0.0030.03 10.67 2 .7 83.6 0. 37- f0,
Cm2413 5.786 5.793 -.007 114.6 0.5161 0'1

2 Pu238 0.078 5.499 5.521 -. 0220.03 1.77 6.8 19.3 0.868E-05
Am241 5.480 5.521 -. 041 14.8 0.66SF 0%'-

3 Ain243 0.048 5.276 5.331 -. 0550.03 1.09 9.0 8.6 0.38)1-05
4 Pt1239 0. 369 5.143 5.176 -. 0330.03 8.35 3.1 65.5 n.29K 1

Pu240 5.144 5. 176 -. 032 65. 0. 9

Totals: 0.967 <--valid peaks only--> 21.89 BETA IL LECP
DETECTOR CALIBRATION

Energy(MEV) = 4.088 + (0.0047)*Channel
Energy range (MeV): 4.088 TO 6.494

Efficiency = 0.1276 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 10866.0 100.000
Smoothed 10866.0 100.000
Composite fit 10505.9 96.686
Residuals 360.1 3.314

Analyzed by:___________

MB



Spectrum 8a8583.CNF
iLegend: Raw =. ... Modeled Peaks =1,2,.., etc Display Max.: 2163 .4

IvHC-SD-WM-DP-057 REV 0
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Raw Data Dump for AEA Spectrum: 8a8583.CNF WHC-SD-WM-DP-057 REVO0
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 2. 3. 6.
21 2. 1. 5. 1. 5. 6. 4. 6. 3. 2.
31 0. 0. 1. 0. 2. 0. 2. 3. 0. 0.
41 0. 1. 1. 0. 0. 1. 1. 1. 0. 1.
51 0. 3. 1. 0. 3. 0. 1. 0. 0. 1.
61 1. 0. 1. 0. 0. 1. 0. 0. 0. 1.
71 0. 1. 3. 2. 2. 0. 1. 1. 0. 0.

01. 2. 0. 1. 0. 2. 1 . 0..
91 '. 0. 2. 0. 0. 0. 0. 0

101 1. 4. 1. 1. 1. 0. 1. 2. 0. 3.
ill 1. 0. 0. 0. 1. 0. 3. 0. 2. 0.
121 0. 1. 1. 3. 1. 0. 1. 0. 3. 2.
131 2. 2. 2. 1. 1. 3. 1. 2. 3. 2.
141 2. 1. 0. 4. 1. 4. 2. 2. 6. 4.
151 7. 4. 5. 3. 1. 1. 4. 0. 3. 4.
161 1. 5. 2. 6. 2. 4. 0. 2. 2. 4.
171 1. 0. 4. 5. 4. 5. 8. 2. 4. 5.
181 3. 2. 8. 4. 2. 6. 8. 3. 5. 5.
191 6.- 12. 7 . 6. 7 . 8. 11. 4 . 7 . 10.)201 17. 15. 10. 14 . 13. 12. 12. 20 . 22 . 20.
211 28. 21. 20. 17. 36. 33. 55. 53. 62.
22 1 96. 101 . 116. 136. 175. 190. 229. 2 1. 20
2 31 30(0. 279. 273. 243. 197. 138. 92. 77. 2
241 23. 8. 5. 6. 8. 6. 7. 8. 12.
251 11. 16. 11. 9. 13. 16. 12. 17. 10. 17.
261 17. 21. 32. 30. 28. 26. 20. 23. 15. 18.
271 8. 11. 1. 5. 3. 6. 2. 5. 6. 5.
281 4. 6. 5. 9. 7. 7. 9. 9. 14. i: .
291 .19. 12. 22. 33. 27. 28. 21. 22. -34.
301 1!. 42 . 49 . 44 . 72 . 38 . 46 . I2 1
31 1 1 3. 10. 12 . 7 . 7 . 6. 3 .
32 1 9 9. 3. 8. 8 . 9. 5. l 0
3 31 5 . 9. 9. 15 . 25. 11 . 20 . 2. 2.
31 1 2 1. 29. 25 . 40. 47 . 42 . 55. o. 9.
351 117. 123. 134. 168. 161. 222. 204. 219. 2541. 260.
361 320. 336. 373. 331. 284. 239. 229. 168. 95. 60.
371 23. 11. 4. 6. 1. 1. 0. 0. 0. U.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 1. 0. 0. 0. 0. 0. 0. 0
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0
-41 1.- 0. 0. 0. 0. 0. 0. 0. 0. 0
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0
461 0. 1. 0. 0. 0. 0. 0. 0. 0. 0
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
481 1. 0. 0. 0. 0. 0. 0. 2. 1. 0.
491 1. 0. 1. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

BEST AVAILABLE COPY



Westinghouse Hanford Co.

G ENE R AL AL P HA E NE R GY A NA LY S IS

Rev. 2.01

DATA REDUCTION REPORT41

SAMPLE
J 1286-5981

File ID: 7a7370.CNF VI;C-SD-WM-DP-0,7R

Counted on: 11/30/93 @ 3:35
Detector: AEA7
Geometry number: 1
Count time: 28800. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Ti u
IDF Initial Final Initial Final Initial Final Tla_ -Iia1 2 i1

1665.8 665.8 350.960 351.264 28.000 27.862 1!1.000)
2 566.6 566.6 220.362 219.535 26.000 27.440 1.t

8.7 8.7 73.740 73.309 128.000 1.000 .w
1?7.1 7.1 27.596 25.877 12.000 14.917 6.000 1 '.

PEAK RESULTS
Peak Error Limit: 25%c

AEA Peak Centroid Count e cr
* Iooe Frac Exp. Obs. Diff. FWHM Rate c/n 095 cd/111 n
I Ra224 0.508 5.680 5.704 -. 0240.13 55.74 1.2 606.3) 0.271

Pu236 5.756 5 .704 0.052 581.6 0 .2)6,)1. a
2 Pu239 0.440 5. 143 5 .098 0.0450. 13 48. 25 1.3 493 .4 0. 2 22)E 13

P u2 40 5 .144 5 .098 0.046 493 .4 0. '22?'r'E 0 -
3 ??4.426 0.61 13.0
4 ???? 4.208 0.27 241.9

Totals: 0.948 <--valid peaks only--> 103.99 BESTAVAILABLE COPY
DETECTOR CALIBRATION

Energy(MEV) = 4.089 + (0.0046)*Channel
Energy range (MeV): 4.089 TO 6.444

Efficiency = 0.0978 CPM/DPM

TOTAL COUNT DATA:

Iten Total %c Recovery,
Raw spectrurn 52630.0 100.000
Smoothed 52626.0 99.992
Composite fit 50340.3 95.649
Residuals 2289.7 4.351

Analyzed by:___________

MB



Spectrum 7a7370.CNF
ILegend: Raw =. . .. Modeled Peaks =1,2,.., etc Display Max.: 5220.1

3
4
4

WHCSD-M-P..57REV 0

3

2.
2..
.2.

.

.........

.......... .. 2

..........................
................................ 2..
............................................ 2...
...................................................... ..2..
.. . . . . ............................................2..
.............2 . . . . . . . . . . . . .2

1.2.

.......... 1 ... BEST AVAILABLE COPY(

.......... 1

...................
..........................1
......................................
................ ................................ 1......
......................................................................
.............................................................. 1

......... .... .... ...1

19



Raw Data Dump for AEA Spectrum: 7a7370.CNF V:CSD-WM-DP-057 REVO0
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 1. 4. 4. 12.
21 5. 10. 11. 7. 9. 8. 13. 8. 4. 8.
* 6. 4. 7. 9. 10. 18. 4. 14. 10. 7.

4. 6. 6. 13. 6. 9. 6. 8. 9. 7.
08. 11. 13. 13. 11. 4. 10. 9. 10. 9.

61 10. 13. 7. 14. 7. 9. 10. 12. 11. 7/.
71 i1. 12. 12. 11. 12. 12. 10. 7. 6. irl.
831 12. 11. 7. 10. 14. 16. 9. 17. 1I

i1IF 7. 14. 18. 14. 15. 13. 2 K
101 17. 14. 18. 18. 11. 23. 16. 20. 22.
111 24. 19. 18. 18. 23. 25. 23. 20. 24. 17.
121 24. 33. 32. 34. 27. 27. 33. 34. 33. 25.
131 31. 37. 27. 32. 30. 29. 32. 20. 32. 37.
141 52. 34. 39. 38. 39. 39. 47. 39. 45. 44.
151 54. 48. 54. 50. 67. 60. 66. 49. 56. 58.
161 67. 59. 70. 76. 78. "78. 79. 95. 70. 79.
171 95. 107. 125. 106. 105. 120. 102. 133. 118. 125.
181 131. 157. 162. 157. 163. 168. 171. 216. 200. 19 4 .
191 216. 205. 228. 227. 238. 265. 281. 288. 2973
201 356 . 369. 348 . 365 . 363 . 4 13. 405. 4 0 7. 44 1 2).
2 11 510 . 495. 524 . 520 . 530 . 580. 544 . (502 . 5,7.
,22! 571. 551. 529. 523. 475. 460. 420. 370. 327(.
231 25. 234 . 193. 167 . 128 . 109. 97. 67 . 37
24 1 13. 35. 49 . 46 . 39. 51. 51 . 40. 51.
251 4 0. 56. 48. 53. 54 . 45. 51. 66. 46 0.
261 63. 52 . 51. 42. 53. 65. 53. 57. 52. -57
271 70. 50. 64. 64. 57. 72. 77. 75. 78. 67.
281 81. 97. 87. 87. 101. 97. 95. 89. 113. 105.
291 118. 117. 117. 116. 109. 113. 101. 127. 114. 117.

31 113. 138. 106. 137. 1'26. 122. 105. Ill. 13
* 128 . 159. 139 . 174 . 149 . 157 . 156 . 18. H 01 K
30 224. 251 . 278 . 27 1. 274 . 258 . 266. 3 083. 3 3.

231 357. 365. '392. 444. 458. 422. 458. 4197. 57
341 569. 567. 588. 623. 642. 691. 708. 67. 639.
351 688. 660. 644. 629. 610. 568. 545. 509. 4176. 3(1".
36 1 '35 9. 330. 243 . 222 . 160. 146. 110. 69. 57. 3.
37 1 19. 12. 5 . 1 . 2. 0. 1 . 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 1. 0. 0. 0.
4 11 0. 0. 0. 0. 0. 0. 1 . 0 . 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 1 .
14-1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0.. 1. 0. 0. 0. 1. 1. 0 .
481 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
5S11 4. 0.

BEST AVAILABLE COPY



Westinghouse Hanford Co.

GE NE R AL AL P HA E N E RGY A NA LY S IS
Rev. 2. 01

DATA REDUCTION REPORT

SAMPLE
1 1286-5981

File ID: 3a3496.CNF

W HC-S-WM-DP-057 REV 0
Counted on: 11/30/93 @ 3:32
Detector: AEA3
Geometry number: 1
Count time: 28805. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ED Initdal Final Initial Final Initial Final Initial Lvm
1 2793.1 2793.1 365.090 365.090 14.000 5.743 7.0()0
2 244 .0 244 .0 307 .229 307 .153 16.000 1:1. 77 7
3 72.3 72.3 268.925 268.241 16.000 7.30L 80KW
4 2466.3 2466.3 233.153 233.146 14.000 6.131 7.000
5? 21.4 21.4 131.713 131.706 146.000 1.000 73.000 0.100
6? 1.1 1.1 116.278 115.133 6.000 0.000 3.000 5.637
7? 2.7 2.7 95.408 93.685 6.000 1.077 3.000 0.279

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count '0cr r
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/rn @95 cl//in

I Cm244 0.475 5.796 5.778 0.0180.03 92.69 0.9 6241.6 U2l-
Cm243 5.786 5.778 0.008 855.6 0.8 (_

2 Am241 0.062 5.480 5.506 -. 0260.06 12.01 2 .7 86.1 0.388E-0/1
Pu238 5.499 5.506 -. 007 112.4 0.506E-0/1

3 Am243 0.020 5.276 5.323 -. 0470.03 3.86 5.3 26.3 0.118E-04
4 Pu239 0.388 5.143 5.158 -. 0150.03 75.81 1.0 510.9 0.230E-03

Pu240 5.144 5. 158 -. 014 510.9 0 .23 0E- 0 3
5 ???? 4.681 1.68 6.9
6 ???? 4.603 0.00 1000.
7 ???? 4.503 0.09 82.8

Totals: 0.9.44 (--valid peaks only--> 184 .37 BEST AVAILABLE COPY
DETECTOR CALIBRATION

Energy(MEV) = 4.062 + (0.0047)*Channel
Energy range (MeV): 4.062 TO 6.469

Efficiency = 0.1484 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 93737.0 100.000
Smoothed 93737.0 100.000



Composite fit 89362.3 95.333
Residuals 4374.7 4.667

Analyzed by: ___________

MB

VMC'-D-M-DPO057 REV 0

BEST AVAILABLE COPY

300



Spectrum 3a3496.CNF
1 Legend: Raw =.. .. Modeled Peaks =1,2,.., etc Display Max.: 20017.2
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Raw Data Dump for AEA Spectrum: 3a3496.CNF WVHC-SD-WM-,-DP-057 REVO0
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 1. 5. 2.
21 9. 4. 5. 5. 3. 4. 3. 7. 0. 4.

3. 3. 0. 1. 4. 6. 3. 5. 5. 7.9. 4 2. 2. 3. 2. 0. 4. 6. 1.
15. 46. 7. 2. 3. 5. 4. 5. 0.

61 6. 7. 4. 4. 6. 8. 9. 7. 2. 4.
71 9. 4. 9. 3. 8. 3. 6. 7. 4. 6.
81 11. 12. 5. 6. 5. 10. 10. 12. 5 .
91 7. 10. 9. 8. 16. 3. 13. 1n. 1

101 9. 10. 15. 10. 10. 10. 11. 11. 12. .
111 10. 10. 13. 14. 17. 17. 12. 20. 9. 10.
121 15. 19. 13. 24. 15. 16. 14. 18. 15. 23.
131 20. 21. 18. 22. 17. 10. 10. 22. 25. 23.
141 19. 28. 21. 25. 23. 28. 18. 39. 28. 35.
151 30. 40. 35. 39. 39. 36. 50. 28. 35. 27.
161 42. 37. 34. 44. 48. 32. 49. 41. 42. 46.
171 47. 51. 46. 55. 49. 61. 60. 64. 57. 66.
181 72. 58. 68. 70. 78. 81. 85. 69. 74. 78.
191 91. 89. 90. 94. 87. 114. 91. 103. 94. 95.
201 110. 114. 119. 125. 133. 135. 138. 171. 179. 16
211 180. 204. 227. 215. 287. 281. 328. 386. 46,1. 21
22 1 6 0 8. 696. 812 . 916. 1113. 1240 . 1460 . 1728.) 112. -1)
23 1 2505. 2700. 2794 . 2709. 2407 . 2109 . 1663. 1 14 /1
24 1 269. 143. 96. 43. 21. 24 . 27 . 2 1. 2,,),.
251 35. 28. 36. 47. 43. 44. 38. 48. 13. '15.
261 54. 40. 64. 66. 72. 103. 91. 98. 86. 99.
271 85. 80. 58. 53. 48. 49. 33. 39. 40. 35.
281 35. 62. 52. 65. 57. 70. 59. 87. 78. 76.
291 89. 89. 91. 98. 119. 114. 156. 155. 168. 161.

164 . 181,I. 186. 260. 257 . 216 . 266 . 287 . :39 . 1') .
17. 159. 1 06. 97. 75. 80. 82. 69. 88. .

30, 14 98. 98. 101 . 90. 97. 111 . 95. 1 "). 12
-33 1 118. 123. 150. 152. 139. 1418. 177. 18 1. 16) 7 .
341 175. 188. 200. 234. 258. 298. 376. 368. 159. Y~i
351 .674. 857. 999. 1144. 1363. 1409. 1537. 1715. 1786. 1927.
361 2189. 2390. 2774. 3121. 3116. 3070. 2716. 2336. 1757. 1180.
371 686. 358. 206. 80. 39. 10. 4. 2. 0. 0
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 5

401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0
411 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.
421 0. 1. 0. 0. 0. 0. 1. 0. 0. 0.
431 0. 0. 1. 0. 0. 0. 0. 1. 0. C.
44 1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 1. 0. 0. 0. 0. 2. 1. 0. 0. 2.
471 1. 3. 4. 1. 2. 4. 1. 2. 2. 3.
481 4. 1. 1. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
511 0. 0.

BEST AVAILABLE COPY



WHC-SD-WMCP-057 REVC0 WESTINGHOUSE HANFORD COMPANY /ic/
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No. Customer ID:

Analysis: Sample Prep: ~

Instrument: Procedure! Rev: LA- 'L ~9-

Technologist: Date:-

Starting Time: Temperatr

Ending Time: \3 0Chemist: L Tc
Comments: 

4
C., IT for-' 11L'

Description Lab ID Description Lab ID
1 j k--1 11

2 Llz< 12

2 C32> 13

5 pc 4  7 151
6 16
7 u ~ 17
8 18
9 1

10 20

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

g~Z~CIS

A-6000-881 (03192)



WHC-SD-WM-DP-057 REV G *
ANALYTICAL BATCH SUMMARY SHEET

MTO: LA-503-1 56 DTSAR:November 10, 1993
PREPARED BY: DATE COMPLETE:

L.L. Fritts 7 f 'tZ 1 )"November 22, 1993

UNITS. uCi/mL

SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2'SD PREC ;REC DET LIM CT ER

STD 63B43_ J1301 Pu-239/40 1.35E+2 103.4 1 68E-2 1 9

BLANK J1302 Pu-239/40 2.58E-3 25.7 1.89E-3 4.0

KE20B J1286 Pu-239/40 1 .28E-2 1. 21 E-2 1.26E-2 1.25E-2 7.21 E-4 5.8 12.3 2.65E-3 3.0

______ ______17.5 2.45E-3 2.5_
_____9.9 2.66E-3 3.4

KE20B J1286 239 Spike 104.1 98.2 45.6 3.94E-3 1.1
____________69.9 13.72E-3 1.1

STD 631343 21301 Pu-238 <5.53E-2 _____N/A 5 53E-2 3 0

BLANK 21 302 Pu-238 .<7 72E-3 ____ _25 7 7 72E-3 3 7

KE20B 126 Pu-238 <1 61E-2 <1 13E-2 <1.99E-2 N/A N/A N/A 12 3 1 61E-2 30

________175 1 13E-2 52

9.9 1 99E7-2 6H3

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The results for the standard are in uCi/L.

The results for the spike are in percent recovery.

Rerun requested: There appears to be some contamination in the blank.



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE
. I '?_ WHU- .6-WM-tJP-057 REV 0

Ser,3l No Sample Po~,ht DaeT,r,e Issued Poty

ee-ral~'on ptet'hco Sla,,a,d Result u"Its Charge Code Plerts

S'E Cultorer I

*cap"S 
Cu .......

's

OUT FOR RERUN

Aoa;VSI . I AtylSt -2 AhalySl 3 AhalySt - Ahl i

SSTAVAILABLECP

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS STANDARD

75:o~d~N ; )ate Counted 11/11/93 )%u 23G AEA Fnic- (C236) 0.428

J1301-5581 imple Volume in nil. (.%) 0.1 Ili 2311 AEA Fmr ((2311) 0.11
8at~tID a'mple 1) F. (1)101 'u 23!) AEA Frae_ (M239) 0.401

2096 (r'icmr Volume in mi. (M1KV) 0.1 F(alI AT C,ttnLs 1975

)eu ~ igrt D.F. (1MW) 1 rime Cotintiil in min (T) 30

0 'rover Rook No, 7843 lai.kgmitnt in eprn (1U'g) 5

< na~ .d .. mner 1repasion Dnte 10112/93 'u 236 Counmts 1.

JVAN SANT lu-23G Prepanstion Value 3226 '%1 2311 C ounUs 2.99

111. -236 1k,"-y Core'd Value 3162.20 lu 239 CoiLs; 10.88

11/10/93 Fst-238 Tnicer Value 133 EA Count, Time in min 480

Dreny TIme = Date Counted - Tracer Piln-pulin Date

Pu-236 lka-.y Goed Vaue = pu-236 lwrpam~ion Value (eC to te power of )(-Wn * Decaiy Thine) / 1040.95 1

Pu 236 Trar Retovury = (Total AT Counts / TE - Bkg) Z * C236 * 100 / Pu-236 Decay Corurd Value *S

Pu-239/240 pCiA= ((239 * Pu-236 Decay Carrd Value * SPI(V * OF * DDF 0 (1000in"1) / (C236 4 & (2220000dipra/pCi))

Pu Z311 lpm = i(Totrl AT Counts / TC) - 11kg * 2 * C2311 - (P-31Tracer Value * S1K'V * Pu 236 TrhE Cr R~ecovery / 100)

Pu-231 iCi/mL. = (PuZ3ll dpm * F' DIm / ((Pu 236 Ti-acr Recovery / 100) 1(2220000dpui/pai) * N

Relativ Couning Error = Square lint. af ((/Pu 236 Counts) + (1 / Pu 2381 or 239/240 Counts)] ' 100

~u23/40 C/L 1 1.35 E+0 2 NOTE: Tracer values are in dpm/mL.

Su-239/240 iCi/mL =1.35E-01 1
.Iative Counting FXror =1.9%

Su-2383 pCi/mL =< 5.53E-02 NOTE: Pu 238 Reported result Is a LESS THAN value using

Intive Counting Frmr 3.0% 20 dpmn for the Pu-238 sample activity.

u236 TI or Recovery 16.5%

IWE1ON lEVElS in pCi/mL

Pu 39/240 = 1.68E-02 Pu 238 5,S53E-02

DataEnty b: ~Date: 1 2-Nov-93

I~~Approved by: ~ Date:a- 4..2 ,i
Form 1 Rev. 1.4 Page l ot 1



WHC-D-WM-DP-057 REV 0

PLUTONIUM 239\240 ANALYSIS -UNDIGESTED SAMPLE

* BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW--DO NOT WRITE IN SPACE

Id -, WH-M-WMC.P-057 REV 0
Se,,al No Sanpe Point Dale Tithe Issued Priority

J1302--5681 1 1 i- 0-93 1 :0 1
Deetieralion Method Standard ReStill Units charge Code Reruns

o-2- /4 I -5- 1 17- C i/ML El 419 r-0 94- A5D-"
Sao S-0. -e~;~ '(cc1/,/ Cwsonrer 10

C- IV,~L TFL K

31-4 1 A2 0,LG 5jAT r

r)T~4

OUT FOR RERUN

Analyst - 1 Aayst.~~ 2.~i2 Anls I nls

BEST AVAILABLE COPY

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDSBLN
: rilNp. rl)nte Counli'd 11/11193 Ai 238 AEA Frmv- ((2.36) 0.827

J130 2-5681 J ''iniplc Volume in mL 0 ,) 0.05 !u 2311 AE~A Frw- (C236) 0

BaStch ID [Jr~ O. (D)11 i 239 AEA Firv- (C(239) 0.068

2096 TrcTVolume in niL (S1'IKV) 0.1 roHa AT Couints 1503

flerun No, Ffigcst O.F. (DOVM 1 rime Counted in min (TO 30

Book No, 7143 1b'kground in opm (Mkg) 1-
Analpst rwer Propirntion batIe 10/12/93 Il 236 Counts 17.33

JVAN SANT -238 Prq,nrntin V,-dun 3226 ti2,38 Counts 1.71

Date Pu-23r, DecayCored Value 3162.20 Nts 239 Gmnnta 1.42

11/10/93 Ni-2.38 Trncer V.-due 133 kFA Couri. Time in min 480

Decay Tim = Dae Comiste - Tacer Preparatio Dae

Pu-238 Deca Cord Vitus Pu-238 Preparatio Value Is to the poxer of X-hIo * Decay rims) / 1040.75 11

Pu Z38 Tracr Rucoveq =(Thta Ar Optu " / IC - 3W) 2 0 UM3 I 1GO / Pts-238 Decay cox'd Vahe *S

Pij-23Sg41) 14/ = ((239 I Pa-Z35 Dwca Oed Vahm SMV I Dr 0 DDF I(1000mLA / (C235 I SS* (U220000dp./i4

PU 238 dpm =(Thtal Ar Cnat / 1tQ - Mkg 0 Z 0 (238 - (PU-238 Tracr Value I S'KV * Pu Z38 Tracer W~coliry / 100)

Pu-238 p1/rL =(PuZl8 dpen * F * DDY) / (Pu Z38 Trar Recowry / 100) 4 (ZZZG00Odpm/pJJ 4 S

Relat~v [bmutill &nr Sqturs Iki of (IA'u 235 lut" + (I / Pu 238 or =3A40 COL" 0 100

-29/40 ~L =2.58E + 00 NOTE: Tracer values are in dpm/mL.

~239/240 pGL/znL 2.58E-03

:eitive Counting Errr 4.0%

F -238 P13/nL < 7.72E-03 NOTE: Pu 238 Reported result is a LESS THAN value using

tehive Counting Error 3.7% 20 dpm for the Pu-238 sample activity.

hi 236 Trwff Peqi 25.7%

DETECMlN lEVELS in p13/mL

P239/240 = 1.89E-03 Pu 238 = 7,72E03

Il~aa Etryby:(~$9L4i2,Date: 22-Nov-93

pprve b: -Date: z' 12 3
Form 1 Rev. f.4 -307 Page 1 of 1



PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE
!vHC-SD-WM-DP-057 REV 0

* BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WvHC-S D-W' -

Serat No samotle Po-t oawe Tn~e Issued P'.ot"ty

j3 j2.36.-5781 BECHTCLD 1-4-9 6:51 16-
Deie-nhal.of Method Standard Result U-15 ~ a; Cd

P u2 9 / 4 0 LA-5~ 1'3 u~/IILE14157
Sarn'ie Stze /_- / / -2

,-OI*T A.3 'u0 ,L it. 'ALy

BESTAATJ ALE COPYd

ReunN. DgetDe (D'l)1im outdinm ()3

1:1-3 V)k R3 B3hkgon nept(~~

SAtal No. Daterted la 10/12/93 'u 238 AEAnl 7r.(26 .812

VAN6-78 SANT rnp Volume6 Pr in ml 3226 0.0 I 238 AEAFr-vnt (211 0.627

2096 -238~c Vo nyJVlume 3l ( )12 Foa 239 Counta 190

11/10/93 , fi-2 Rt~c Value(M 1 rime Countl Timin mmt 480

Acalys Dte ,tx~d h Prepankto Date 1/29 i26Cut .1

VAN23 SeANT CNudVia~=-23 Ptparo Vale 322 lu 23B Cont 0o.62 - DcyThw 1

PU 238 Tracer ecovery = (Ibta AT Couxta / IC - MWa Z I CZ (25 100 / Pu-235 Dway Cored Valim SS

Pik-M3Q/ pCVL = (Ma I Pkt-=3 Decay Cored Value 9 V W D 0 F (1000u4
4 / (M23 I SS (Z20000pm/i.A

Pu 238 lp = (ToWa AT ClxmLa / K)~ - Mg I Z I(238 - (Pua-238 Tracer Value I S'l( I PU 238 Tracer Retcovery / 100)

Ptj-Z38 pJ/mL =(EtZM lp *F 0f DDl') / (N 235 Tracer Recovery / 100) 0 (22000dpon/v3 I

ReIau totm~tf Error = Sq~re Roo* t f ru 23 CounWL + (I / Pu 238 or Z3%'A40 CouroW 1 100

!-239/240 )iC-/L =1.28E +0= NOTE: Tracer values are in dpm/mL.

239/240 pfa/rL =1.28E-02

lative Counling Error 3.0%1

-23B Wm/tL =< 1.61 E-02 NOTE: Pu 238 Reported result Is a LESS THAN value usisig

Ppnal~ve Counting Error =6.0% 20 dpm for the Pu-23 sample activty.

236 Tmoterlivyer 12.3%

DEMFON IEVEIS in pO/nL

P239/240 = 2.65E-03 Pu 238 1 1.61 E-02

Dat Enry y:Date: 22-Nov-93

Aproe by ate: /'44 2"f / I?-
Form 1 Rev. 1.4 Page 1 of 1



WJHC-SD-WM-DP-057 REV 0
PLUTONIUM 239\240 ANALYSIS -UNDIGESTED SAMPLE

* BEST AVAILABLE COPY

'310



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

? - --- ,, Zvp "I C-SD -M -057 REV 0

Serial No Sample Point * DateTrnIsud rort

J3 128G.-57811 BECHT=L 1.- 4-93 8:519 1is
Determination Method. Standard Resuit jots Charge Code Reruns

Pu239/40 LA-0 15 D ~ ,M EI-41570
Sample Size I_/ Customer 10

? 1 C>5 M"'k KE2013
Remarks, CalCorat-Ons. Results '__/1..- ;~i-
COUNT AS uCI/L

OUT FOR RERUN
nalyst -I Analyst -2 Analyst -3 Analyst .4 Analyst -

Da T-e Completed Lab .rI (

54S 68 -061 .10 031

BEST AVAILABLE COPY

Pu 238 & 239/240: LA-503-1 56 (D-0) LIQUIDS SAMPLE
.Da 6 N, ~ te Counted 11/12/93 'u1238 AEA Frac. (C236) 0.638

M286-5781 funple Volume in m.L (S& 0.05 )u238 AEA Frwn ((238) 0.044
: Batch lID s mple D.Y ONi) - 1 "11 239 AEA hran (C239) 0.247

2096 Trrsof Volume in ml, IqK) 0.1 7ota AT Counts 1448
Rerun No, k)i"L D.F. (DDF) 1 'ueCounted in min (M) 30

-Analyst Preparation Dnte 10/12/93 lu238 Cou 12.03
VAN SANT P-36 Preparation Value 3226 "a238 Coulnts 0.84

Dae Pu-236 Decay Con'd Value 3160.09 'u239 Counts 4.66
111093-238 Tracer Value 133 qACountLTime in min 480

Decay lme = Date Caled - Tracer Preation Data

Pur-Z35 Decay Core'd Vaue Pu--235 Preparmtkn Vaue Is to the power of K-uZ~ I Decay Tim) / 1040.295(

Put 238 Tracer 1Rcovery = (Thtal AT Coutit / 1T - IRaJ 2 1 C=3 a IG0 / pu--23a Decay Cored Yak.l *s

Pts-239/ta0 pCIL (C232 I Pa-Z35 Decay Cored Vaue " S *V D0 *DI (10G0O44M / ((28 s SS (2220000dpe/a

Pu 238 dpax = (ibtal AT Corstt / 1To - Mg 2 0 (2381 - (Pa-238 Tracer Value * *P Pu 238 Tracer Recovery / 100)

Pu-Mll pr/mL = (Pt238 dpm *DF *DDF) / (Pu 238 Tracer Recovery / 100) * (2220000dpoll/" *

Relive Couritir Erw = Square Rott of (I /Pu 238 COm"l + (I / Pu 238 or 23g1240 Coll"is 4 100

F7239/240 pGL -1.21E+01 NOTE: Tracer values are in dpm/mL.

-239/2to P(3/rL 1.21E-02

Ware Counting Error 2.5%
r. -238 pF3/mL -< 1. 13E-02 NOTE: Pu 238 Reported result Is a LESS THAN value using

J Intve Clounting Error 5.2% 20 dism for the Pu-238 sample act~vty.

, a236 Tmoff Recovery 17.5%

DETECIIN LEVELS in p(3/mL

Pu 239/240 = 2.45E-03J Pu 238 = 1. 13E-02

II~ata Entry by: Date: 22-Nov-93
Approved by: -Da. te: k, JZ, / ';3

Form 1 Rev. 1.4 Lin Page 1 of 1



WHC-SD-WM-DP-057 REV 0
PLUTONIUM 239\240 ANALYSIS -UNDIGESTED SAMPLE

* BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

SeraI No sa,,woe Po,, t Date IrwS% d Psordy

3 ~ ~ ~ CH7 LEB.~ . B H TLD .I -3 Jb 1
D e er e at , M t'' da d p esit U Is Cha ge od e eron

Sample Sze / /0- Customefc I D

Pen'a~r aos Pesl~is

CUT FCR RERUN
Analyst I Analysl 2 Analysf 3 Analyst 4 Analyst 5

H's H's HS H's H's

Date Tn-e Completed LbI

BEST AVAILABLE COPY
Pu 23 8 & 239/240: LA-503-1 56 (D-0) LIQUIDS SAMPLE

Date~o:: eCounted 11/12/93 u238 AEA Frac (236) 0.589

J1286-5781 imple Volume in miL ( ~ 0.05 lu 238 AEA Frm- ((238) 0.045

B atc ID smple rd. 0D) 11 lu239 AEA Fin(. (C23.9) 0.237

2096 insLw Volume in mal, (Sl'RV) .0.1 'olal AT Counis 830

Rrun No. IfgeL D.Y. (DDVF) 1 inic Counted in mui (IT.) 30

0 rcr1-iook No, 7B43 - uiekd in cpm (Dkg) 1

To Pnmptuaio Dntr 10/12/93 su236 Counls 6.43

VAN SANT P-236 Prption Value 3226 238 tiunts 0.49
Date P-236 Bftmy Ccorrd Vrluf! 3160.09 Itu 23q Cmints 2.59

11/10/93 Pu-238 Tr Value 133 FEA Gtount Time in min 480

Decay Thaue = Dae aunWie - Tnacer Preparatot Dte

Ptj-Z35 Decay Godrd Value Pu-234 Prparkmn Value I l to the powe af X-lnZ *Docay Thue) / 1040.25 1

Pu Z38 Touar Rtecovery = (Thba AT Coiznta / ~T - [MW Z I MM 128 100 / PuV-28 ecay cored Value I*S

Pu-.239t4o pia/ = *C3 I u-225 Decay Gord Value *M a'K *F * [XF * (1000MIM. / (MM3 * SS* (ZUMG00dp/i

Pu Z38 dprn = (ibtal AT Cowsi / K)~ - 114 * 2 12MM) - (Pa-Z38 Tracer Value I SPV 4 Pu Z:1 Tracer Recoviery / 100)

%u-Z35 p/rL = (PuM~3 dprn D F * DUO' / (Pu Z38 Tracer Recoer / 100) * (2 Z00dpm/p1) I*

Relatim Gbmtkg Eror = Squre RooL of (1/Vu 238 CtmWt + (I / Pu 238 or Z3U/2Al Ccexit) 0 100

-29/40 1/L 1.26E-l01 1 NOTE: Tracer values are in dpm/mL.

- 239/240 P1/ro. 
1.26E-02

-2- Qm < 1 .99E-02 NOTE: Pu 238 Reported result is a LESS THAN value ushig

Pelative Counting Error =6.8% 20 dpm f or the Pu-238 sample activity.

hi238 Taoe Recovery 9.9%

DETEIIN LEVELS in p(I/mL

Pu239/240 = 2. 66E-03 Pu 238 = 1.99E-02

ateEnry y:Date: 22-Nov-93

Il~pproved by: ~ Date: nl~4',- 4  , 1;, AI
Form 1 Rev. 1.4 31sPage 1 of 1



PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

i.,H5w-sfl-wm-fP-n57 REV 0

* BEST AVAILABLE COPY

1731,4



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

\5L - - -II-57Rr
Sell No Sample Po,nt [aeT, Issued PF.......y

J3 1286.-5 01311 nECI-TOLD I I- 4- S)3 16
Determintation Method- Standard ResuIt Untts Charge Code Reruns

Pu3/4 LA- 3-156S RECOVERY E14 157 0"
Sal-pie Sue /-u 6ii~customner ID

? c~ \ + K-s. E 21 K23;
RenatkS Cacta:,os Results

SDAMLPLE 'SPIKED 1D L - \ \\9

SPIKE ID T 79i41_
SPIKE VOLUM1E ~o
COUNT AS uCI/L D~,, 13 0 5 2Z

C~~ ~ 7- Z ./ &

X ayt-IAnalyst - 2 Analyst -3 Analyst 4Analyst - 5

Date T-e Comoeted LaU

BEST AVAILABLE COPY
Pu 238 & 239/240: LA-503-1 56 (D-0) LIQUIDSCH EXNO

a tBr&N"':: )te Counted 11/12/93 u236 AEA Frvn- (C236) 0.397

J1286-5981 itmple Voume- in mL (~)0.05 1h 238 AFA Fw- ((23B) 0.032

Bath I mkOF D)11 ti2.39 AFA Fnw_ (MI3D) 0.538

2096 Prof Vourtw in ml ( PKN) 0.1 rotaI AT Cousnts 5563

Noerun No. I. F. (w) 1 rint GauntMd in min (TOL 30

0m Tr [l ook %o 7B43 lackground in opm (Bkg) 4
Aly t I. Pcrnto ~t 10/12/93 23 OmA32.32

JVAN SANT P-236 Prep'rntion Vtalue 3226 u238 Counla 2.57
<Date. P-236 Berny Cored Value~ 3160.09 " i239 GCotil 43.81

111/10/93 Pu-238 Trotti VtlIue 133 9.A Count Tlne. in nin 480

Decay DIne = Data Cotuted - Tracer Preparatict Dae

Rr-238 Decay Coed Value = Pur-Z38 Prepeata Vlue0 * to the powr of X-InZ * DecaY Die) / 1040.95 1

Pu Z38 Tracer Iecovey =(Total AT' Countz / 7C - U~a * Z I MW * 100 / Puk-23 Decay Coced Vlue *S

Pu,-2/Qt4t CIi/L = ((Z1M I Puk-=3 Decay Cmr'd Vlue I *PK If D DDF I (1000mL/tj / ((238 " SS (ZZZGOOGdra/i4

Pu Z38 dpen = (Total. AT 0""ut / 11) - Mug * Z * (2211 - (Pur-238 Tracer Vlue * SPKV * Pu 38 Tracer Recowry / 100)

Pik-238 pa/L = (PUM3 dpaa * F 0 DDO) / (Pu 238 Trar Recover / 100) 1 (2220100cipat/A3 I*S

Reatlu outio rlS Sure Riot of (1Pu 238 CmxsLW + (I / Pu 238 or 23gt4O Coun~ts) 0 100

-23/20 IL 4.24E017 NOTE: Tracer values are in dpm/mL.

1-239/240 pL3/mL 4.24E-02

intve Counting Error 1.1%

~ 238 P13/rL -< 4.35E-0 NOTE: Pu 238 Reported result is a LESS THAN value using

ntive Counfing Error 3.0% J 20 dpm for the Pu-238 sample activity.

F236 Trwa Rewyery =45.6%

DEEC11N LEVELS in p13/mL

Pu239/240 = 3.94E-03F Pu 238 = 4.35E-03]

I~at Enry y: ~2~&Y~,/4Date: 22-Nov-93
pprvedby:Date: I"// 1-22.. I115r6

Form 1 Rev. 1.4 0JJPage 1 of 1



PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-057 REV 0

~j //-o-9 Jl-

SS~ 3' ~ - 9/

BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Setal No Sam~ple Point Dale Tim~e Issued Pr.ordy

J3 1 23; 6.5 1 BE K _ cLT- ~- -93: 1 : 1j
Dele-,nallon Method Slanda~d Result Units Cha,ge Code Refons

U1239/24 C)53-5 0~FEOEY E45

Sample Size /,11 ,,4i (c _173"i3 Custorne, I D

Remarihs Calciinai,cns Pesulits AFt -2.tI I j I

S7AMPLE -PIKED ~ ;

S-PIKE I D 'fl Q 63

SP TKE VOLUMcE
COUNT AS uClT/ L130

C/~~c:f~ 7. zz6 g )2Z' 3

Analyst - I Analyst - 2 Analyst -3 Analyst - 4 Analyst - 5

i-s I-is Hi-s His Hi

Dale Time Conmpleted La)'' .

BEST AVAILABLE COPY(
Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS CHK EXT NO.

-:5.r~t fi--tnte Courird 11/11/93 )u238 AKA Frme. (C2.36) 0.421

J1286-5981 1 rmpk- Volume in mL ()0.05 "a23B AFA Frm- (C2.38) 0.034

Batch 10 'strtple DF. (DI) 11 hu 239 AEA Frtw ((239) 0.537
2096 Trtsce Volume in mL. (Sil1y) 0.1 rotal AT CountA 7994

Perun No. F)igt3t D.F. (Df)t) 1 rime CounWd in min (1To 30

0 ra ook No, 7B43 irutnl in qjm (11kg) 41

.;LAnZalyt Trof Prepmntiou hate 10/12/93 lu238 Counla 30.77

VAN SANT Pt-236 Prepatlition Vtalue 3226 lu238 Cot s 2.46

Date -236 DelnyCond Valle 316.2 239 Counta 3928

11/10/93 P-238 Trwff Value 133 IEA Count Time in nin 480

Decay Ti = Dtat Cautedt - Tacer Prepmmtko Deta

Pu-238 Decay Corrf Value = Pu-238 Peparabtim V"i I s to the powr of X-hn2 I Decay Thai) / 1040 (5

Pu Z38 hc Plec 1aq = (Total. AT CuoU / 7C - OWJ Z 0 C238 9 10 / Put-23 Decay 03red value s

Pu-=/t4l) p44 = (MU3 * Pu-238 Decay Caremd Vii. S'KV * DW * I* (1000ro4i ![ / ((238 * SS (ZZZ000dpm/Q
Pu Z38 dpm = (Thta Ar Countz / TC) - Mgi 0 2 I2381 - (Pa-235 Tracer Vlue * S.KV I Pu Z38 Tracer ecovery / 100)

Pu-=3 pa/mL = (Pan8 dpaa 0 DW a D0F) / (Pu 238 Tracer Plecowry / 100) 0 (2 20G0dixn/AJ I *

%lative Camtkig Eh = Squave Fwtt of (Iftu 238 Comzi + (I / Pu 238 or 2394A0 Camzi 1 100

-239/240 O/L 4.OOE +01 NOTE: Tracer values are in dpm/mL.

r- -239/240 pf/mL 4.OOE-02
Pelaiv Contn 1.1% 1F 213 a/L< 2.84E-03 1NOTE: Pu 238 Reported result is a LESS THAN value using

Pp~ative Counting Errr 3.0% J 20 dpm for the Pu-238 sample activity.
a236 Tracer Rawery =69.9%

DETECIN LEVEIS in pl/mL

Pu 239/240 = 3.72E -03 Pu 238 2.84E-03

I~aa nty y:W Date: 22-Nov-93

'V7ove by: Date: ' Zj. 22 .3
Form 1 Rev. 1.4 3117 Page lot 1



PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-057 REV 0

BEST AVAILABLE COPY

..3 t s



Westinghouse Hanford Co.

GENERAL A L PH1A E NE R GY A NA1,Y S IS
Rev. 2.01

IITA~(Fi(jf6PJREPORT

S ;1 D, Pa -0CT C-DVDp5 7 1RE V 0

Counted on: 11/11/93 @19:25
Detector: AEA9
Geometry number: 1
Count time: 28803. Sec

7 773 3530. s.)35) 10.0()0 3.901)

61 7. 6. 50 2 7 .>39) 10.000 L . 58 5 . U 0
3009.7 30)0). 7 232.26) 22 . 2 57 12 .000 -3. 32 5 6 .00

PEAK RESULTS

I~ va: i:. Is II ;f 3i t 2 5

.6f
5(. 7 86 7 9 -', ,

P2 ! 2 11 0. 110 5 .,100 5 .529 -. 0402.23 2.99 11.4 22.7 0 .lI0(,2E
5.499 5.529 -. 030 29.7 0.134E1

0.015 5.345 0.01 0.40 22.9 2.9 0. 13(sf-
0101 5.111 5 .1I03 90 .0. 02 10.88 2 .7 7 7 .6 i3.

r).-)4 -- ~a i p~fl.SniIl-> 2587BEST AVAILABLE COPY
DETECTOR CALl IRAT ION

Ew ii r(j(M EV) = '1 5 + (0.0046(3 -;inF
V n>~ ane(freV?) 1 115 TO1 6 .1 170
F f fic ioncy = 0.1402 CPm/DPfM

TOTAL, COUNT DATA:

Item Total 0 Recovery
Raw spectrum 13015.0 100.000
Smoothed 13015.0 100.000
Composite lit 12120.6 95 .433
Res idual S 594 .4 1 .567

Analyzed by,:



Sp( c-trum 9 a135 8 CNF
M rvri .i I (1 11rcc P1 ,2, e t- ec 1 s p1 a y MaIx. 21 31.

.... ... .... ... ... 4I l .

BEST AVAILABLE COPY

1 . .....

.. . .. .. .. .. ... .. .. . .. .. ..1

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



1, 11j 'Sp> fol ron 0 5.W C -WtA-DP-o57 REV 0
0.0. 0. U. 0. 00

11.1. 2. 1. 0. 2. 0. 0. 0.2
0.0. 1. 0. 0. 0. 0. 0. 0. 1.
0.2. 1. 1. 0. 0. 0. 0. 1. 1.
.0. 1. 0. 0. 1. 2. 0. 0. 2.

11.2. 0. 0. 0. 0. 0. 0. 0. 0.
01. 2. 0. 2. 0. 2. 2. 1.

0.2. 3. 3. 2. 7. 4 3.
VI'.5. 0. 1. 3. 6. 4. 4. 3. 8.
11.4. 6. 2. 2. 3. 7. 6. 4 . 5.
15.4. 3. 3. 4. 6. 3. 4 . 10. 9.
IC . 11. 4. 8. 7. 6. 8. 5. 7. 5
17 . 12. 12. 14. 12. 7. 6. 13. 9. 1.
10 . 22. 8. 10. 13. 19. 16. 15. 21.

7 12. 2. 23. 2. 27. 20.4

33.~~ . ,

2 0. 2 3 7.
3' i . 351 , .' 1 . 3 3. '5

7. I. 1. 1. 1. 11. 02. 1

V. 11 6 7n2 . 0 3.20. 0.

6.. 8. 6.0. 4. 6. 8
10 . 7. 10. 8. 12. 10. 0.

S1 . f). 0 . 0. 10. .

0.L

1(. 10. 16 10. 021. 03. 10. 097.

C.0. 0. 0. 0. 0. 0. 0.

3 'K 0. 0. 0. 0. 0. 0. 0.PY



Westinghouse Hanford Co.

(VNERAL ALPHA ENERGY ANALYSIS
Rev. 2.01

DATA REDUiT EON REPORT

WHC-O-w'ADc57REV 0

Counted on: 11/11/93 @19:25
Detector: AEA10
Geometry number: 1
Count time: 28802. Sec

PEAF ANALYSTS

1- 1 i 1 Ini I ! A

PEAK RESULTS
Peak Error Limit: 25%

iK).97 2 5. 7 5. 1 0.9 1.71 V n

I pu)] 0.068 5.14 5.~151 00LOHO.04 1.42 8.3 11.1 UV
FW A 3J5114151 -A&I 1. i

To3c .977 <- va i peas only-I-> 0.47 BESTAVAILABLE CO PY
DETMTV'7OP CALTBRATION

-~~~ TO ir: . ,, " .13 N ' i )

TOTAL. MU LNT DATA:

I tori Trotal1 Recovery
Raw spectrum 10059.0 100.000
Smoothed 10059.0 100.000
Composite L 9824.7 97.671
Residuals 234.3 2.329

Tqn3y cr2 by~:



Spcictru -ii 10 a2 2 6 1 (ThE 17
:~cr: Paw . . .. lMadeled Peaks 1, 2, etc Display Max.: 2 117 C .7

~iH~OOVfli-DC57REVOU

BEST AVAILABLE COPY(

........................... I
.......................................................

.................................. ... ................ ... 1...



mp f A!C *r~r t ~I ~ 2?r~ ThE WHC-SD-WM-DP-057 REV 0
1 5 0. 20..

: .0. 0. 1. i. 0. 0. 1.1
C. 0. 1. 1. 0. 2. 2. 0. 1.

1. 0. 0. 0. 0. 0. 0. 0. 0.
*1. 0. 1. 0. 0. 0. 0. 0. i

.. 1* 0. 0. 0. 1. 0..

2. 2. 1. i. 2. 3. 1.

2 .-. 1. 12 4.
0. . 0. . 2. 1. 1 .1

1612 1. 2 . 2. 1 1. 2. 3. 1 3

17 4. 1. 1. 3. 2. 3. 3. 0. 3.2
2 .4. 6. 7. 4. 6. 1 4.

'~117 1

19. 1

* 16 18. 15. 20. 16. 14. 1.3
I<2 11 1B. 12. 17. 10. 8 14. 11.
11 15 12. 12. 17. 15. 19. 19. 19.

7). 12. 16. 17. 17. 22. 21. 16. 19.

'2,

2; 1 2. 17.

0 0 0 1 . 0. 0. 00

1 05. 29.01. 01. 0I. 0. 0 0.
Q 03 . 0. 1. 1o. 0~. 07. 0.

-. 0 0.u . ~ . 0. U.

V . 8 8.o. 0. 0. .8

111V 0 8. 0. 8. 0 0. .0
A(1 Fl0. 0.1. .0. 0.0..

0. 8 .8

*~~8S AVILBL COPY . . .



Westi(foIVse Hanford CO.

GE'NERAL ALPHA ENERGY ANALYSIS
Rev. 2.01

DATA REDUWCTION REPORT

1V'qCSDWI _D'C57 RCV 0

Counted on: 11/11/93 @19:26
Detector: AEA1l
Geometry number: 1
Count time: 28802. Sec

PEAK ANALYSIS

Peak heih Peak~ ra1nter U
in t a A P ] i itia FiVnal1 In & i inn iK

A [(' i ( naw

16 -- n w I I

PEAK RESULTS
Peak Error LMLn t: 2 5 0

nj9 7.&1 W

5.79PI .SO - :

o.n77 5352 U.01 1.01P.
0.242 5.91 0.02 3.19 .

0.957 <--valf~id peaks only--> 12.64 8ESAALBEc y
DETECTOR CALIBRATION

Energy(NEV) = 4.122 + (0.0046)*Channel
Energyv range ( eW : 4 .122 TO 6.,177

ft c iny -' 0.1135 CMlL 01'

TOTAL (:GUMT DATA:

Item Total n Recovery
Raw spectrumn 6338.0 100.000
Smoothed 6338.0 100.000
composite fit 6068.3 95.744
Residuals 269.7 4.256

/\ni1yerI by:_



Spectrum 11a3242.CNF
>q r!I d: Raw . . .. Miodeled Peaks =1,2,.., etc Display Max.: 2208.6

W11C-SD-1W1'-DP-57 REV 0

BEST AVAILABLE COPY

...............
........................................................................ 1



F)IIIp for AELA Sp-CLtrurn: 1 i 3 2112 .CNF WHC-SD-WM-DP-o57 REVO0
C.cl. 0. 0. U.0. 0. 0. U

e. 2. 1.. 0. 3. .

0. ('. 0.0.C

'.1 ~~0. 0. 0. .U .U
1<. .U.U0U . 0. 0. 0

* 0.0. . .0. 0. 1.U

0.0 .(110

0.1U0 . 0. 0. 0. 0.
0. 0. 1. 2 0. 1. 1. 2

0. 0. 1. 2. 1.0.. J

2.0. 0. 0

1212 (1U 0. o.0:0:0
0..

12 . 0 1 .2 2. 3.2.5

151 232 . .1 1. 0. 2f)U
0. 1.03..0 0. 0.i

. 0. 0. 0. 2. 0. 1.10.1
4 2.0 0. 0. 0. 2. 1. 0. 0.

0. 0 . 0. 0. 0. 0. 0. 0.

1.K 0. 3. 0. 0.

0 2.o. 0. 0 . 0. 0. U
2"' ~ .0. 3.0. 0. . 5. 3

Un

0.1

BETAALAL COPY1

32



q/ I1
Westinghouse. Hanford Co. /- Y

GEFN E R AL A LPH11A E NE R GY A NA LY S IS
Rev. 2.01

DATA REDUCTION REPORT

p WH-SD-M.DpC57 RE1V C
J 1'2 6-2 78 1

File ID: 10a2265.CNF

Counted on: 11/12/93 @ 5:34
Detector: AEA10
Geometry number: 1
Count time: 28800. Sec

PEAK ANALYSIS

P~e 1 1, Pea--k height Peak centeor
I D I n itialI F InaI 11 i t ial1 Fina I11 nitial F inal In 1i t K

S531.4 5 31 .1 3 641.4 83 36/4183 12 .000 2.918 6.u. U 01
35.1 35.1 306.433 306.431 10.000 3.079 5 .Oi 000
35.6 35.6 267.575 267.569 10.000 3.347 5.000

4201.1 201.1 233.130 233.125 12 .000 3.740 6 .000 .5>C

PEAK RESULTS
Peak Etror Li1111t: 25),

xV/\ 8ei 'Se1i" 1K nii i (
W I e Fra c I xp . 1)s . [)Di I . , IE 1 a to1 c/r I995il

<iH 0.638 5.786 5.8317 -. 0310.01 12 .03 2 . 6 11. <<

CTQ15.796 5.817 -. 021 99.7 L. >8-
20.044 5 .544 0.01 0.84 9.8 6.9 0.3 13 -0

3 0.051 5.361 0.02 0.97 9.1 8.0 0.361E-05

'0 0.247 5. 199 0.02 4 .66 4 .2 38. 6 0 .17 11E-U

To51:0.900 <--valid peaks onty--) 18 .49 BEST AVAILABLE COPY(
[DETECTO(R CALI BRAT ION

Energy (MEv) = -. 104(D + (0.0047 )*Channel
Enecq ig' ange (IY : . 104 TO 6. "1)

E ff iciency 0 0. 12 06 C PM //D1,

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 9054.0 100.000
Smoothed 9054.0 100.000
Composite fit 8874.7 98.020
R e s id tIaIs 179.3 1.980

An aIy ze d hy: _



Spectrum 1Oa2265.C'NF
1 Legend!: Raw =. .. . Modeled Peaks =1,2,.., etc Display max.: 3366.7

;"HCSV~~DP REV

....................... I

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



Ra'!!DJ. a !Dump for- AFA SpecLruin: i0a2265 .CNF VC-SD-WM-P.057 REVO0
0. .0. 0. 0. 0. 0. 0.

ii 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
21 n. 0. 0. 1. 0. 1. 0. 0. 2. 0.

* 2. 2. 1. 0. 0. 0. 0. 1. 0. 0.

0~ . 0. 0. 0. 0. 0. 0. 1. 0. 0

I1 * . 0. 0. 0 . 0. 01. 0.

0 . 1 . 0. 0

121 0. 0. 1. 0. 0. 0. 0. 0. 1.
1_31 0. 0. 0. 1. 1. 0. 0. 0. 2. 3
14 1 1. 0. 0. 2. 0. 1 1 1. 1. 3.
151 3. 2. 1. 1. 0. 1. 1. 0. 0. 0.
161 0. 0. 0. 1. 0. 0. 1. 0. 0. 0.
171 H.0. 1. 0. 0. 1. 2. 0. 0. 1.

1 * 0. 2 . 0. 2 . 1 . 1 . 0. 0

18. 2. 9. 16. 18. 1. 9. 13

271 12.2. 2. 1 2 . 0.0..
I .?. 2.

0. . 9. 3 .. 2. .
2 . . 12. 9. 16 18. 13. 96. 1.

37 71. 1. 261. 276. 1. 057. 075. 0. 0.I
378 1 . 10 0. 1. 1. 2 . 3. .

0 . 2 . 01. 7. 0. 1 0. 13. 16. 16.
1210.0 .0. 17. 0. 0 .

r) 0 . . . 0. 0 . 0 .0

0. 137.1. 97. 09 0. 0)

371 17 1 . 1. 0. 0 . 0. 0 . 0. 1
30. 0. 0. 0. 0. 0. 010

49 ~ . 0. 0. 0. 0. 0. 0

1210. 00. 0. 0. 0. 1
0.~r o. 0 . 0 .

0. 1 . I. . 0. 0

I. . 2 . 2. . 0. 0. 0. 0.
0. . (9. 0.. 0. 0. 0. 0. U.

10. 0.

BEST AVAILABLE COPY



Westinghouse Hanford Co.

GE N ER AL A L PHA E NE R GY A NA LY S IS
Rev. 2. 01

DATA REDUCTION REPORT

FieID; 1a3244 .CMJ ~i

Counted on: 11/12/93 @ 5:35
Detector: AEA11
Geometry number: 1
Count time: 28801. Sec

PEAK ANALYSIS

Peak P TeakA he i gh Peak centPer FINE!)
if, nitil Final Initial Final initial Final ini! 1.

277.) 277.2 361. 716 161.716 1000 2.852 36H

1J9 L9.9 700.51b !U6.545 10.000 2.806 4.45M
40.8 10.R 266.431 266.430 10.000 3.020 5.000 .3
13.2 13.2 255.855 255.058 10.000 1.699 5.000 03

5114.3 114.3 232.563 232.552 10.000 3.607 5.000 2.561

PEAK RESULTS
P 'A 17tiuy Wit: 25-

!\EA P~eak M.ne1 ro D1Ucount P a
roov 'ac CLxp. Ohs . Di P . PSIID Rate a/ jQ)

1 ID... 0.589 5 0.78 .9 -. 0100.016.3 .54.
CM24-1 5.796 5.796 0.000 50.1 0.2>1)-''

2 M~218 0.045 5.499 5.529 -. 0300.01 0.49 12.8 5.3 0.238E-05
0.073 5.344 0.01 0.79 10.1 6.2 0.270E-83

i AMV? 0.026 5.276 5.292 -. 0160.01 0.29 22.1 2.3 0.1028-05
0.237 5.188 0.02 2.59 5.6 20.1 0.1h7F-0O5

Totals: 0.970 <--valid peaks only--> 10.5 9 BESTAVAILABLE COPY
DETECTORI CALIBRATION!

Energy (MEV ) = . 119 + (0.0046) *Channel
Energy range (May): 4.119 TO 6.474

Efficiency = 0.1285 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 5238.0 100.000
Smoothed 5238.0 100.000
Composite fit 5082.9 97.039
Residuals 155.1 2.961

Analyzed by:_____
VR



Spectrum 11a3244.CNF
I ry~.~ Paw = . odeled Peaks =1,2,.., etc Display Max.: 1735.6

.. .........

BEST AVAILABLE COPY

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

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



R'iDa-ta Duimp for AEA Spectrum: 1 1a-3 24 1 .C1F WUHC-SD-WM-DP057 REVO0
0. 0. 0. 0. 0. 0. 0. C0.

iT1. 0. 0. 0. i. 1. 3. 1. 0. 1.
21 1 . 1 . 2 . 1 . 1. 3. 2 . 1 . 0. 0.
21 0). 0. 0. 0. 0. 0. 0. 0. 0. 0.

0. 0. 0. 0. 0. 0. 0. 0. 0

00

0. 0 .0

121 0. 0. 0. 0. 1. 0. 0. 0. 0
121 0. 0. 0. 0. 2. 1. 2. 1. 0. U.
I'll0 1. 4. 2. 1. 3. 1. 3. 6. 1.
151 2. 0. 0. 0. 0. 0. 0. 0. 0. 0.
1(1i 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.

17 .2. 0. 0. 0. 0. 0. 0. 1.
13 . 1. 0 0. 2. 0. 0. 1. 0.

V: ~ a. C). 2. 1. 2. 2. 1

23 1 1 2. 12. 2. 0. 16 1. 1
2~ 110. 18. 15. 40. 5 . 45. 5 . 43 3--)

2!; 1 . 3. 0D. 12. 27. 15. 12. 11. 10.
2? I . 18. 15. 40. 50. 45. 52. 4. 33. 13.

5/ 5 3. 0. 1. 0. 2. 2 . 0 . 1
1. 2. 2. 3. 1. 02. i5 . 4. 5

2 1 5. 5. 52. 1 6. 9. 3.2 7.
36 11. 1 . 26 . 3 . 367. 25. 229 112. 1.

3~1 72. .00 0

93Q . 0. 0. 0. 0 7.0 1

0 (. 2. 0. 11. 10. 11. 102. 0.0..

07 .1. 1 . 0. 0. 0. 0. C).0
0) C) . 0. 0. 0. 0. 0. 0.

32 )0. 0. 0. 0). 0. 0. 0 .0..
V(.0.. 0. 0. 0 . 0 . 0. 0 )

C) J. 0 C. 0 0. 0. 0.
4 5 . 0. 0. 0. 0.0. 0. 0 )
16 0 . 0. 0. 0) . 0. 0 )

47 1 0. 0. 0. 0. 2 .
I2 1. 0 . 0 . 1. 0. 0. 0. C).

491 0. 0. 0. 0. 0. 0. 0. 0. 0. C
511 9 0.

RETAVAILAB3LE COPY

S3,3Z3



WesLinjlouse Hanford Co. /(i 5

EN E RA L A LP HA N E RG Y A NA L Y 1I
Rev. 2.01

DATA REDUCTION REPORT WC-DW D05RE0

File 1D: 9a1360.CHF

Counted on: 11/12/93 @ 5:33
Detector: AEA9
Geometry number: 1
Count time: 28802. Sec

PEAK ANALYSIS

Polk~ Peak height Peak center FWHM T a,,
I I i t i al 1 ing! Initial Final Initial F inal Initn ii

0 7 1 .1 1 701. 3!.7V 231.155 10U. 00 U0 .n

PEAK RESULTS
Peak Error Limit: 250,

AEA Pea% Centre id Count enrr
FrcEx. Ohs. Di Of. FW.HM Rate c/n 09

1 .97 5.7965.8 0 , 0n07 0. 01 32.32 1.0 29.

(1.12 .19 5.1 .9220.01 2 .57 5kp,

Ap 5, 1 n.17 3 , M H 17.81 1. 1M .

Pu15. 111 K :13 .0

Tot 1 sI I.978 <--valrd peaks only--> 79 .58 BESTAVAILABLE COPY
DETECTOR CALIBRATION

Energy(HEV) = 4.112 + (0.0046)*Channel
Energy range (Me?'): 4.112 TO 6.468

Efficiency = 0.1408 CPM/DPM

TOTAL COUNT DATA:

I Lem Total peacVe: iv
Raw spectrum 39059.0 100.000
Smoothed 39059.0 100.000
Composite fit 38203.3 97.809
Residuals 855.7 2.191

Analyzed b~y:

:33 4



Spectrum 9al360.CNF
I ~cjel 1 a . . . . Modeled Peaks 1,2, . ., etc Display Max. Lii

W4HO SD4VM..DPR57 REV 0

BEST AVAILABLE Copy

. 1. .. . . .. . . .

. . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . 1 . . . . . . . . . . . . . . . .



Raiw !Mt-a Dump for- AEA Spectrum: 9a1360.CNF WHC-S-WMA-D-057 R EVO0
00.0.00.0. 2.

38.0. 0. 1. 2. 0. 0. 2. 1. )
2 .0.0. 0. 1 . 2 . I1. 3. 3.

1.8 0. 1. . 1. 0. 0. 0.
0.0 . 0. 0) 0. 1.n

(.1. 0. 1. 0. 0.1 )

8. 7 2.2. t.
C).2. 1. 8.

VS 'K 8. 1~. 1I . 4.1.0 )
li10.1. 0. 1. 2. 2. 0. 0. )

121 0. 2. 1. 1. 2. 1. 0. 2. 0. 8
131 0. 2. 0. 0. 1. 3. 1. 1. 0. 1
111 2. 1. 0. 0. 2. 4. 2. 5.1
151 4.2. -1 1. 11. 2. 2. 1.1
I6 1 . 2. 2. 4 . I) 1. 2. 4 . 7.

-7 7. '1. 1. 1. 2. 4. 1. 6. 3)
17.3. 12. 10. 2 2. 1 . 7 . 7 .

13 u 7 17. 14 1.8. 7. 1 1 . 1
27 . 1) 21. 29 . 22 . 37. 26. 32 . 31. V.

PK . .5785. . 12 1. 15'1. 1 52 . 7)
07) 81C 61. 761 . 961 . 1V'3% 17

V~~~~~~ 63 33 . 81 11 . 637. 297 78

1. 12 .) 77 1.1.

21 '. 16. 23. 20. 31 . 10. 15. 2) .

77)I. 5. 23. 1. 2 . I
12). 12. 58. 3 73. I5 2.

272 12. 28. '39 12. 52. 1. -

5. . 7 1. 7 2. 7II.7.

18 i. 19. 17 17. 20. 20). 27
7)8 .. 40 . 53 . 51 . 78. 95. 1 27. V

296. 3 875. 197 . 589 . 589. 579. 555. 54A,6 . 7
-3 _N5 1050. 13907. 1587. 1665. 1471. 978. 572. 191.

2. 0). 0 . 8 . 0 . 0. 8
0) 1 . . o. 0 . 0.

311 ".1.). . 8.0 0. 8
8. U. ~~ 0. 7 ) .

0 0. 0) 0. 0. 0. 0. 0
4?21) 0. 0. 0. 0. 0. 0. 1.1.8

3.0. 1. 0. 0. 0. 0. 0. 0. 8.
A' .1 . 0. 0. 0. 0. 0. 0. 0.

8.0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 1 . 0. .

/171 0. 0. 0. 0. 1 . I1.
07 7.9 . 0. 0. 0. 0. 8.

48 '.08. 0. 0. 0. 0. 08.

511 7. 0.

BEST AVAILABLE COPY



Westingjhouse Hanford Co. '-/'

G EN E RAL A LPHIfA E NE R GY A NAL YS I S
Rev. 2.01

DATA REDUCTION REPORT

Vd'CADW PP F 17 REV c
Fil ID ~: ijt19V3.Ci!F

Counted on: 11/11/93 @10:52
Detector: AEA4
Geometry number: 1
Count time: 28804. Sec

PEAK ANALYSIS

Vnpt k Peak ho ighk L Ma cnnRer: FUMHTnN
n i Iia 1 Man!I Tn l ! Final initi. al Fi a Tai Al Ia:A
38.5 8 30.7 &2.51! >>'7UJ 1.000 K.31577 ~ 17

12.1 1:2. 1 A M M.IM.I 20.000 7.511 In.
11209.6 1209.6 231.170 231.167 14.000 0.80 7.uK.;;.1

PEAK RESULTS
Peak' Error Limit: 25%

AL a ~ CIt *.p 010.] PO.MT xtaCMn i
II)2 5. 9 r.M FU(: )cxp 0 .7 3<7 . 1 : .I j, I

11 5.7bQ 1.77 uI0, 7 . M -

2 1P2!: 0.031 5.499 5.510 .0110.02 2.46 6.1 38.7 O.MK-b
AM~I 5.480 5.510 -. 030 29.7 0. 134-u,!

3 JAmM1 0.013 5.276 5.325 -. 0190.04 0.94 10.5 10.8 0.47E-M:
1 P229 0.537 5.143 5.166 -. 0230.03 39.28 1.4 445.8 I.201E.<

M!21 5. 141 5. 166 -022 445.8 0.20IL--,

1.00 K-vali pei~s n~y> ~BEST AVAILABLE COPY
DETECT OR CALI.1BRAT ION

Energy ( NE'9  = 1.94 (0.0047) kClaIIIei
EnergJy ranrj (M1V) : 4.080 TO 6.186

Efficiency = 0.0881 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 35102.0 100.000
Smoothed 35102.0 100.000
Composite fit 35256.6 100.410
Residuals .- 154.6 -0.410

A a L y ze by: L



Spectrum 4a4953.CNF
I cen: aw =. ... Modeled Peaks 1,2,.., etc Display Max.: 8233 .4

WH71-C-D-MDP.05 7 REVO0

3 ..........I

3....................... .......

.1 BEST AVAILABLE COPY

............ 1
.................................. 1...
............................................ 1



R~PL:P! wp for ,.FA Spoctruln: la4953.CNF WvHC-SD-WM-DP-057 REVO0
(K0. 0. 0. 0. 0. 0. 0. 0. 0.

0 . 0. . 0. 0. 0. 1 a.
1 .0. 1. 1. 1. 0. 0. 1. 0.

0 1 . 1. 0. 0. 1.I.0 .i
.1 .0. 1. 0. 0. 0. 0. 0. 0. 0.

51 1.1. 0. 1. 0. 0. 0. 1. 1. 0.
("1 5.0. 0. .1.2. 0. 2. 1.
7 1 .. 0. . K0. 0. 0. 5

0 .2. . . 12 . (

110. 0. 3 . 0. 1. 0. 1 . 0. x
121 .2. 1. 1. '2. 2. 2 . 2 . 3 .
131 1. 5. 2. 0. 1. 2. 3. 4. 2.
1'll 11. 4. 6. 1. 2. 3. 5. 1. 6. 1
151 4. 6. 2. 4. 3. 2. 4. 3. 4.
161 6. 1. 5. 6. 3. 9. 5. 7. 6. 6.
171 15. 9. 3. 9. 1. 12. 12. 6. 9. 9.

18 .9. 9. 16. 18. 10. 13. 18. 17 . 232.
12 39 3. 18. 15. 26. 25.- 2.2. 21. 4 1.

/9114. 46. 55. 52. 55. 62 . 70. 82 . .
31 19. 148H. 1 71 . 2 2. 239 . 294 . '15 . 39. C) 1

' .. 607.1 1 . 7, 1 9 -7 . 10 6 6. 1119 112 7.

2 61 1' 9. 13 . 18. 18. 15. 16. 12 . I1 3
3113. 10. 7. 2 . 4 . 8. 10. 5.
3196. 8. 13. 11. 14. 12. 17. 20. 6

39 . 29. Al2 . 13. 39. 62. 55. 56 . 3.
5 5 55. (. a 70: . 5 1 K~

31. 231. 1. .! 27
'35 1

100. 191 . 126 0 1.3 230 . 2,77. 3
1 9. 145. 52 1. 564 . I; 11 73 . 51313 . 1

3. 36. 934. 7. 3 6 15. 397 "16. 1
71~ .2. 1. 0.. 1.00..

K@0.00. .0. 0.
ma0. 0.0 0. 0. 0. 0.
19 .0 0. 0. 0. 0. 0. U
~1 K0. 0. 1.0. 0. 1. 0. 0. 0

'121 0. 0. 0. 1.0. 0. 0. 0. 2. 1
13 .1. 0. 0. 0. 0. 0. 0. 0. 9

411 0. 0. 0. 0. 0. 0. 0. 0. 99
41 0. 0. 0. 0. 0. 0. 0. 0. 0
16 1 00. 0. 0. . 1 . 0. 0.

(K~ ~~~ 0.1 .0. 0.(.
'9 .0. 0. 0. (.0. 0. 0

511 0. 0.

BEST AVMLABLE COPY



WESTINGHOUSE HANFORD COMPANY

WHC-SD-WM-DP-057 REV 0 222-S LABORATORY
ANALYTICAL BATCH

Lab Segment Serial No. CustomerID
6 __ _ __ _ _ __ _ __ _ _

Analysis: / 1'2Sample Prep:

Instrument: -~ 7 Procedure/ Rev: vW-~-
Technologist: Date:

Starting Time: C, Temperature

Ending Time: Chemist:

Comments:

Description Lab ID Description Lab ID

2 (c> 12

3_ 13

5 15

6 ',yy- 1 6

7 ~h(>UW' w 171
8 18

9 19
10 20

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

A-6000-881 (03192)



ANALYTICAL BATCH SUMMARY SHEET 1H1 C-SD-WM-D -057 REV 0
METHOD: DATE START:

PRPAE B:LA-503-156 November 11, 1993
L.L.RE FBY: t DATE COMPLETE:

L.. Frtt November 18,1993

UNITS: uCi/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 25SD PREC %REC DET LIM CT ER

STD 63643 J1305 Pu-239/40 1.30E+2 ___________996 1 45E-2 1.6

BLANK J1306 Pu-239/40 -<1.73E-3 ___ _14,6 1.73E-3 100.0

KE200 J1 287 Pu-239/40 1 .37E-2 1.41 E-2 1 .45E-2 1.41 E-2 8.OOE-4 5.7 12.1 2.58E-3 2.9
_________ ______ _______ _______ _____9.7 2.77E-3 3.4

__________________8.0 2.80E-3 3.9

KE200 J1 287 239 Spike 104.1 108.0 ____ 5 53E-3 0.8
__________ _____ ___ 5,68E-3 0,8

STD 636343 J1305 Pu-238 <3.28E-2 N/A 3 28E-2 2 4

BLANK J1306 Pu-238 <1 36E-2 146 1 36E-2 1000

KE200 J1 287 PU-238 <1 64E-2 <2 04E-2 <2 47E-2 N/A N/A N/A 121 1 64E-2 59
_____ 97 2 04E-2 6 2
______80 2 47E-2 73

NARRATIVE: E Z NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMVS/VARIATIONS FOR THIS BATCH:

The results for the standard are in uCi/L.

The results for the spike are in percent recovery.

341.



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Se nal No Sam ple Po nt D a ed

5 58 R 1. EARCG O 1,

S1C,,/~ RE2eL 
loe ern

BST~ ~7 AVALECP
Pu 238 &2920 LA5 156 (D.O LIQUIDS Y 4 ' 7

S.~*jNx. ampl S-z e l 111393stomerAL I- ID) .9

0ays - nl yst . 2 77 ays4 3 Analyst ir - pi Analys 3

[[)a ln ateu~,, Tia e Coontion Dab

Pu2384 &~/I 2392 0 L 50- 156 (D-0y LIQUVle* IY hF*[ I D(ttliLl) (3*Su(22t(itri STADAR

2094li Co ntig rr o uare lin ofi (I/u 31 Cit) 0.I/ n21o 239/2.1(1V houut4( 27511

'u-23f1;t un tNi / 0, 1. (.30E: 1 02 i hNOE: Trne value are in30/L

JVN SA T Countin G I wr anin 1.6ue 3261t:3BC k46

1u11119 j~/I <r,- 3.2BE0 13 NOTE: Poul 238 eo re renl isi 48ESTHNvlu0 sn

Pu23 a cer Reoey=(oa TCountsn /nn Ta -b 2*2% 10 / Pu 2 Dec or thl e P 
8s aml ciiy

Pu 239239240 =~/ 1. E-0 u2 8 =32 E0

Datae Eontg by: Dae: 16No-9

u-23pprvd by 3.28E-02 DOEau23 eote: rerlt is ' ES HA aleusn

Form 14 Rev.-0 1.4 Page 1.2of1



PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP.057 REV 0

BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

#44l7 WHC-SD-WM-DP-057 REV 0
No, Sample Pontl Dale Tine Issued Irlt

1306. -56811 BECHTOLD 11 -3 12: 2 18

/ !tr7ination Mehod, S an ard R eUl nIs Carge ode Reruns

/u39/40 1LA AC i-503-156 ~ iM E1,1157 0
anmple S-ze I - 10 (. o 9 fi /l 11,3 Customer ID

Anlt 1 1 Analyst -2 Analyst - 3 Analyst -4 Analyst - 5

Cale Thin Complneted

BESTAVAILABLE Cb'PY'

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS II BLANK

J1306-5681 'trttl Voltttt in ritll.(2 0.05 I 2311 AEA I. i 1) 0

blat I :: itiple D.F. (DF) 11 't 319 APA Pitt. (v2)0
2094 lt'tcvr 1,oIIinII in till, (.SIIIKV) 0.1 FoLl ',,tt. 916G

IR t*P N~:LY Igell (1IllF) 1 l'irtill CltlirlltI itk nitti ('I) 30

10 letter txk No. 1771343 1wtkgttt)tiI it) '-pill (ilk,_,) 5

.Aw~I ~ rnv:i: ltti I neittwntl 10/12/93 i l lili 6.12

PVAN SANT .11-26 I'sll oI-, ntIn \'altte 3226 it U1 Coltels 0

**.*..*. .. ~ n Petty 'd Vltile 3157.99 rit T 39 (Ilin. 0

111/3133 \I-', htil Tawt in mitn 480

Deca~ty 'pitl( = Ilala Goutilt) Ttracer lrtfkaa wi~ 11atL

flu-236 Dec~ay Utjrr'd Value ltx-236 Prliaraliou Valie it! Uo Like I)(.r tof j(-ltt' Dlecay Tatktt) / WI .l1)Aj]

lu 2:36 Tracer Recovery =(ToUa AT Couts / 'R: - likg) *2 * (236 *100) / l't-236 Decay Ccrrd Valteie

IPt-239/240 li(i/L = (M.39 *l'tt-231 lhecay Cttrrt Vailue *SIKV * Iff * [(lI * (10i iti~L/.() / (1316 1 :!2uo~l/ )

lu 23o1 lpin = i(rowa xr C:ut /w) - 11kg 1 2 1 I3l - flt -ac eor Valutet o SPV * In 2111 (1,11.1r IIvllley /11)0)
l'u-231 1jij/ttL =(Pu238l dpto DF lDt11)) / ((Its 236(inctter Ilecoutry / 1011) *(2220lJ0dIt[lu/j:) * N

NRelative Couning Error =Sqtiae ftoot. of 1(I/lu 236 Loutsds) + (I / Ilu 2381 or 239/2,10 Gousss)I 1001

tt23/41 AC/ < 1.73E±+00 NOTE: Tracer values are in dpm/mL.

1tu239/240 IiCi/nil < 1 .73E-03 NOTE: Pu 239/240 Reported result is a LESS THAN valtue

'Meativn Coutnl.ing Ermr 100.0% usitng 0.05 for the Prt-239/24O peak hreightt.

~ u238 IrCi/rrll- < 1 .36E-02 NOTE: Pu 238 Re ported restult is a LESS THAN value using

la-,tivn Counting Errnr 100.0% 20 dptn for thte Pu-238 saiple activity.

u236 Tracer Recovery 14.6%

IIETEMTON l1-VElS ink Ci/mL,

Pu?39/240 = 1.73E-03F Pu 238 1.36E- 02

IlData Entry by: ) Date: 1 6-Nov-93

Form 1 Rev. 1.4 Page 1 of 1



WHC-SD-WM-DP-057 REV 0
PLUTONIUM 239\240 ANALYSIS -UNDIGESTED SAMPLE

BESTAVAILABLE COPY

345



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

q 1,7 1 WHC-SD-WM-DP-057 REV 0
serial No Sanrple Point - Dale Time Issued Priorty

.7 -27 .-5 781 BECH TCO)L.I1-49D:2
Determination Method Standard Reut U'Ils charge Code Reruns

Pu239/40 LA-50-5 (7 i ,1L E 14157
Samrple Sze Customer 10

V-V 1 -0( L + - IEZI
Rena ks Caic,,alienS Re11S-7ns

COUNT A", uCI,/L

Anialyst - I t Arralyst *2 Anaiyst 3 Ahalyst 4 Anaiyst - 5

H'rs Hrs HS Hi-s His

Cain ~Tine Completed La c/

BESTAVA LBLE'CP

Pu 238 & 239/240: LA-503-1 56 (D-0) LIQUIDS SAMPLE
[..N Gsute 11/13/93 7i2,36 AFA Frwn (C236) 0.607

J1287-5781 ' ,imple Volurne in rut, (SS) 0.05 ',u 23B AFA Frwn ((23B) 0.049
Bawlh MD I nmpie D.F. ([)1) 11 1u 239 AFA Frwn ((239) 0.266

2094 Tv Volumoe in raL (,s1v) 0.1 Fola AT Coitnta; 973

RrnNo, Ifiiges D.F. (DII) 1 rime. Coizntal in min (TO) 30

0~ o 78343 Lktdgmund in opm (Bkg)1

Anblyst . Preparation OIA10/12/93 hi 236 Counta9 7.89

JVAN SANT -236 Preptsralon Value 3226 "u238 Counta 0.64

Date -236 Demy Corr'd Value 3157.99 lu 239 Couints 3.4

11 /1"1/93 -238 Tracer Vnlue I 133 kFA Count Tim in min 480

Decay Mhae = Dele Cotitted - flecer Preparatiou Data
Pur-238 Decay Cnn'd Value = r-235 Prepamtira, Value 0 l to Uhe pxwr of K-laz * MVca 111w) / 10C0.95

Pu 235 Tbucer ecovery = (Thia Ar CboUt / Mt - HWa 0 2 1 M2M 1 100 / Pua235 Decay cared Vhe s

Puta-3AOt paA/ = (MU3 I Pu-Mll Decay Cmezd Vahm * S'K " DF 0 DOF I (I000mLAj / ((235 I SS (ZZZG000dpu/

Pu MB5 dpxn = (7htai Ar Coudis / 1t0 - Bkg 8 Z * (2381 - (IPu-231 rracer Value 0 *M Pta 235 Tracer Rtcovry / IGO)

Pu-235 p/mL = (PruM3 dpm " DF * DIII) / (Pu 235 rracer ecovery / 100) 4 (ZZZtIOO~dpenA8SS

lkii Cbemdi Error =Squre Iaxt t (1Au 235 Coez + (I / Pu 235 or 2MA/4fl Coexsas * 100

-23/24 1 1.37+011 NOTE: Tracer values are in dpm/mL.

'i-239/240 in/L =1.37E-02

leaive Couming Frr 2.9

~n28PE/ML < 1 .64E-02 NOTE:- Pu 238 Reported result Is a LESS TrHAN value using

a 236 Trwef/awowy 12.1% --

FF_ IETFCI1N LEVELS in ;i(G/mL

Pu 239/240 2.58E-03Pu2816E2

jj~aa Etryby: S~L4 4 ~Date: 18-Nov-93

pproD a by Da: b, LS /

Form 1 Rev. 1.4 346: Page 1 of 1



PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-VVM-DP-057 REV 0

BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

5 -1/ WHC-SD-WM-DP.057 REV__
Setial No Sample Point Iat Time Issued Priority

J3 1287.-.5781 BECHTOLD 0"11- 4-93 3 : 5 13
Deteremination Method, Standarmd Result Unis Chsarge Code Retrns

Pu239/40 ILA-503-156 TuCi/ML E14157 0
Saerple Size Customer ID

Remarks Calculations Results

COUNT AS uCI/L

Analyst 1 Analyst, 2 Analyst 3Analyst -4 Analyst

H's His Hrs H, 5 His

D a te T in e C o m n le te d L aS I I 1 1

4 Vlr i -061 A-1() 31BEST AVILAL CP 5 60

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS SAMPLE
.$~iUo.:::: )fitp CotintarI 11/13/93 Iu 2:1 AEA Ftv. (('23G1) 0.565

J1287-5781 'rlreVoltirtil ill till, '5 0.05 'tt 21t1 AEA Fin,. ((':!:M) 0.059

2094 tttVirltttib itn til. I(>l'K%) 0.1 III ~lAT (uiul.i 964
M- It*mo No,~ figot DAl. (lhlhl;) 1 I' (iitttillhil ill tttiri (PI) 30

1 21 'ruir Valute 133 \lA Count Titt in ttunr 4 80]

flu-2:36 Decay Gored Value z 1'u-236 lirtllatraticn Value It Lo hi ie Iowtr tof (-lt2 I Dmeay Tinw) / 10 10.'J5 jI

lu 3 (Ifr (oud AT otLs /11) - 11kg * ? 1::fl - ( lu-21l Thter- Vaue I SIIKV * I'l tt211u :iaer I coi-m y / oo)

Pu281 /n,=(ILu23 dptn * IF * hi) / [(Pu1 236t Tracer lteiiuwry / 100ll) * * 110l1lu/ i

laveContitng Error = Sluare IttaiL tof [(1/lu 236I Cjuuh) + (I / lPu 23BI or 2:39/240) CoiuLs)I 4 1001

it-239//940 ti(i/l. 1.41E0 NOTE: Tracer values are in dpmn/mL

S2/20pCi/nil 
1.41E-02

lela.tivr- Coumnting Ermr 3.4%1

23 Ci/nlL < 2.04E0 NOTE: Pu 238 Reported result is a LESS THAN value usitng

J'-iv Coutnting Error 6.%20 dpmo for tite Pti-238 sanrple activity.

pi 3 ne evr 9.7%

ItEMTON lJ'VEIS in pi /ntl,
Pu 39/240 2. =7-03 F _ Pu 238 = 2.04E-02_

Data Entry by: Date: 1 6-Nov-93

IjApproved by: Date: agei- 1 /of
Form 1 Rev. 1.4 Pae1o1



PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE
WvHC-SD-WM-DP-057 REV 0

67~ g- /26  7f l

BESTAVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

-/ MHC-SD-WM-DIP-057 REV 0
Serial NoSa~IPoe Dale o ,,oaed Priority

e_ 127-58 CHTOLD 11- 4-03 ::59 18-

Dete-nlhalon Method Slandald 7 ResotI Ui-os Charge Code es

Pu239/40 ILA-503-1 6 uCi/,IL E14 157 0

Sameple Size Costonie, 10

'I~h -l~mL ~ rr.. ~ ,fCr&( )~ KE2OD
RernS. Calcioatons Resuls

COUNT AS uCI/L,

nayt 1Analyst-2 Ahalyst .3 Analyst - 4 Analyst - 5

H's H-Is His. His His

Date Time Conmpleted Lab lA

540 69061o i 803)

BEST AVAILABLE COPY.

Pu 238 & 239/240: LA-503-156 (0-0) LIQUIDS SML

M bt, (ounted-r 11/13/93 t 2:)3; AEA Fin. ((2:11(;) 0.558

J1287-5781 i niplvc Vohurie in nil. (NN) 0.05 it :-':M AEA Ii.(U.230t 0.055

Bf..1lttdh 10~> -'in3lll l.l. MF1) 11 'i 2_39) Al;A Vil. ((% 3 0.258

2094 rawr 'l/llinif in nd, ('TKV) 0.1 ['olal AT I l. 72

0.A Ilo Nis;jJ;ion;t. 177643 11hokgmr)I ~in llI tHLk) 3

11 1'Jl-11-4 Tnirvr Vaiiit, 3 'ilA Ct Tintoni in inin 480

Decay Tune = Date CoutiLed - Tracer lltLioin Date

l'u-23tl Decay Cerrl Value = t'u-236 Prepwia.too Value le W c In o wn'r or ((l2Decay 'Dine) / 11)01U5

Pu 236 fl-cer Rlecovery =(Total AT Counts / 'M - 11kg) a2 *t236 * 100 / M'-2363 Decay Gurrd Value Si

fPt-239/240 liCi/L = ((-239 1llu-2311i Decay Curr~d Value SPKV I 11) * D[IF I (1000 inC/C)) / ((2315 * IN 23)00~u/W)

l~u 23B uilpi = t(rToa AT Counts /,it) - l1kg * t* G-131 (t'u-2U ri-acer Value I SI'KV * ['it 236 Teiar tlccovey /100)

P'u-231 ICi/naL, (I'io23 dpm in * Din) / [(IPu 236 Tracer Recovery / 100) *(2220000tpin/lif!) 4 N

Eteta~ve Counting Errmr = Square Root of 1(1/llu 236 Counts) + (I / Pu 238 or 239n/240 Cotnte)) * 100

lbi-239/24l) tl/L =1.45E+01 NOTE: Tracer values are in dpm/mL.

r lu-239/240 ICi/mL = 1.45 E-02

31alive Couthig EID-nr 3.9%1

r u238 pCi/niL a< 2.47 E-02 1NOTE: Pua 238 Reported result is a LESS THAN value using

Rlative Counting Ltimi 7.3% J 20 dprn for the Pi,-238 samrple activity.

L~it_236 TmNver Recovry 8.0%

ltl'TEMTIN IV VEtlS in li(i/nl,

Pu?39/240 = 2.80E-03 Pu 238 = 2.47E-02

Dat Etryby -Date: 16-Nov-93

I Approved by: ,,~4Date: 115u,.'r- e 4;i3
Form 1 Rev. 1.4 3 UPage 1 of 1



PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE
IwHC-SD-WM-DP-057 REV 0

BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

5 6,0-xx VHC-5D-WMA-DP.05 7 REV 0
Serat No Samrple Poit Date ITimte Issued Pnow~y

J 1287.-5981 BECHTOLD 11- 4-93 8:59 18
Deterrr,rraton method, Standoard Result Urrsts Charge Code Reruns

Pu239/24 LA-503--156 %RECOVE~RY E14157 0
Samnple Su: wCstmrI

Remarks acaosRl,

;:AMPLE SPIKED ID

SPIKE ID

SPIKE VOLUME
COUNT AS uCI/L )~~)()lt~

A~ls~\ Analyst 2 Ana i)si - 3 Analyst- 4 An~alyst - 5

Hrs H,5 HrS H's Hrs

Date T-rre Completed Lab It P '

BEST AVAILABLE COP,(

Pu 238 &239/240: LA-503-1 56 (D-0) LIQUIDS CHK EXT NO.

1;46 ) ate Couitel 1 1/13/93 'it 231, AE~A Fine. ((C2Th3) 0.566

J1287-5981 "imple Voltnin in nil. (NN~) 0.05 'it 2381 AE;A IFtnr. (1:10.033

P3 c h 10.:v Irnplo DI'. (1)I) 11 'it :!39 AEIA Itnw. (('::19) 0.392

2094 In .1r Votlttrtit) rtld (SI'KV) 0.2 1Iolal X1' (,tttI. 95541

Kwtun >< No .tt. . (DDE) 1 [ito cotitftrd in n'tt( 30

0 [nicer Iok Nn. 771343 fitklrmdtr in ,li (14:_, 5

AloEy nK fccr Prlktiollt Dlt, 1 0/1 2/93 Ill :!1( C'ounts 76.2

JVAN SANT 1tt-236 I'runhtlfttt Vatittr 3226 'it : :ff Cotsti 4.4

S'11-23I(; 1)(4rv ltlI'd Vtaltje 31 57.99 '1t :'39~ CoutI 52.69

11/11/93 1.11-2311 Tlrs' Vaolt. 133 \],', ('trit Tirtt in mttl 480

Decay Timec [Date Coutited - [nicer 'relianatioti Date

flu-236 Decay Uortrd Value = l'u-236 Itelot-ation Value ( c Wo tie power of JU-hiZ IlDecay Tile) /l4.~
Pu 236 Trawcer Recoverty =(Tota AT Counts / IC - Dkg) *2 * (236 * [00 / l'u-236 Decay Corr'd Value I Is'

Pu-239/240 pCi/l, = ((239 * l'u-236 Decay Corr'd Value *ST'KV * DF DDF * (l00li/) / (1-236 * 1N I(222lJ000IIttpm/iCi))

Ilu 238 dpin = (Total AT Couts / II:) - 11kg * 2 * (23M11 (Put-231 'Tnicer Valtue * smv * itt !:i(; rmar Rot tey / 100)

Pu-231 ICi/al. = (Pu2311 (IIn *F lIE DDV) / I(It 2:16 Tracer Rtecovery / 10) 1 (2220000,1hptrn/pOi ' S!

Relative Counting Error =Square Rout of [(/lu 236 Counts) + (I / Vu 2311 or 2:19/240 Counts)! * 1001

iu-239/240 )t(14L 4.33E0 NOTE: Tracer values are in dpm/mL.

; 239/240 pCi/L =4.33E-02

llative Ctutnrg lrmr =0.8%3

~ u-2383 pCi/mL =< 3.53 E-03 1NOTE: Pu 238 Reported result is a LESS THAN value using

Vlative Counting Error a2.2% 3 20 dprn for the Pu-238 sample activity.

u2316 Tracer Recovery 5 56.2%

IJ IION LE itn ti(i/mI.

Pu 239/240 = 553E 03 Pu 238 3.53E-03

jData Entry by: Date: 1 6-Nov-93

I[Approved by: Date: 6 ug''1 1113
Form 1 Rev. 1.4 Z~ ~Page 1of 1



WJHC-SD-WM-DP-057 REV 0
PLUTONIUM 239\240 ANALYSIS -UNDIGESTED SAMPLE

5',I V~

B3EST AVAILABLE COPY

13,5 3



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

6-7 VVI-I-0L-MN-057 REV 0
Setal No Samtple Poati D ate Tre .ste Protty

*J12,57.-59-81 BEGHTOLD 11- 4-9, j:5 1
Dete,,nat,on Method, Standard Result uttis Charge Code Rerutns

Piu239/24 LA-503-156 %'REOVY E14157 0
Sample Sae Custoter I D

Retmarks Calct'atos Resuts ~
SAMPLE SPIKED'Ij

SPIKE ID

SPIKE VOLUME
COUNT AS uCI/L

n ay st Antalyst - 2 Antalyst 3 4~s~ Analyst-S5

H'rs Hrs H S H's H,5

Date T-e Completed a

BEST AVAILABLE COPY

Pu 238 & 239/240: LA-503-1 56 (D-0) LIQUIDS CHK EXT NO.]

N$ aeCountet.l 11/13/93 't~ 236 AEA Fin. ((3)0.551

J1287-598 1 -4miplr Volut, in itl, (1,N) 0.05 't :31 AFA Em'n. ((:!3l0I 0.04

:~ o D.K: .mb F. (IT) 11 ), :19 Al;, Ii-.v,~ w 0.394

2094 ri-or VhIirnf' in nfl, (SIEKv) 0.2 [hLl AT~l t 9663_

10-*i~ ie I F. 1I)1(F) 1 l11110 (otirll NI in Iloin ('1') 30

0 Pt-accr liook Nl. 177B343 [lak- 1ttlnt inl rpt (Ilkz) 1

.K: A~ly P rir lrpuationPt 10/12/93 'ti 31; (Atirds826

JVAN SANT 1u2:t16 I'nmpantion Vlue 3226 'it 2391 Counts 5.96

11t-23[; llrvay (:idValue 31 57.99 Il 239 Cotunts 58.85

111/11 /93 11t-231I Truvr Valtie 133 FtA Cotteit Tille itn nm I 480

Decay Timec = Date Counted - Tracer lrttjumtitu Date

ftu-236 Decay Corr'd Value = pti-23Ct Inlepriion Value leI tjo the potwer of ((-1m2 * becay Time) / 10.10[.95 J

Pu 236 Tracer Recovery = (Total AT Counts / WU - 11kg) * (236 * 100 / l'u-2L03 Decay Cordd Vaulue -

f'u-239/240 1iCi/L = (C239 * Ilu-236 Decay Condd Valtue * SI'KV * DF * DRE * (lOO0ital,/)) / ((26 ' S (2L00([pt/jC))

Pu 216 dpmu = [(Total AT Couts / 1T) - tjkg * 2 1 (23B1 - (Pti-211 Ti-aeer Value ' SPKV * fu LM! li-ccr kt-Cotry / I 00)

Pu-238 IiCi/al, a (Pu23t1 dpma DF RE *RR / I(Pu 236 Ti-acer Recovery / 100) * (2220000tlpin/Ci)* N

Relative Countiag Error = Square Root. of [(1/llu 236 Count~s) + (I / Pu 2381 or 239/240 Couts-)] ' 100

ti2924 ~/1, 4:48 E±0-1 NOTE: Tracer values are in dpm/mL.

lative Counting Ermrr 0.8%1

lu-238 liCi/mnL =< 3.54E-03 NOTE: Pu 238 Reported result is a LESS THAN value using

leative Counting Error =1 .9% J 20 dpmn for the Pu-238 sarrple activity.

Pu 236 Trocer Recovery 5 6.0%

IIEEMON IEVEIS in pCi/ntl, = 7
Pu 39/240 5 .68E-03 I -Pu 238 = 3.54E-03

Il~aa Etryby: ~ ~~ - ~ ~Date: , 16-Nov-93 I
Approved~ ~~ byoae b i '

Form 1 Rev. 1.4 '354 Page 1 of 1



PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-M.-flP-p57 REV Q

BEST AVAILABLE COPY



Westinghouse Hanford Co.

G EN E RAL A L PHA E NE R GY A NA LY S IS
Rev. 2.01

DATA REDUCTION REPORT

J-1305-558 1 I4 -DWD 7REV 0'
File ID: 2a2386.CNF

Counted on: 11/13/93 @10:58
Detector:,EA
Geometry number: 1
Count time: 28803. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID) Initial Finial Initial Final Initial Final initial 1- la1I

1416.9 416.9 360.566 360.566 20.000 15.398 10.00) i .6711
2 13.0 13.0 265.810 265.804 22 .000 23.022 I . ((I-
3 122.7 422 .7 230.11)8 230.193 16.000 1 1 .2F0t.

PEAK RESULTS
Peak Error Limit: 25%

AEA Peak Centroid Count 9err ALw

Iooe Frac Exp. Obs. Diff. FWHM Rate c/n @95 d/m1
Cm243 0 .494 5.786 5.780 0.0060.07 18.11 2.1 2 17 .2 t. 1 A-
Cn2 4 4 5.796 5.780 0.016 158.u' 0.7 11:T,

2 Th 22 8 0. 127 5.430 5.334 0.0960. 11 4 .66 4.1 57.5 0D2'-
Am 2 43 5. 276 5.334 -. 058 '11.2 .

3 Pu239 0.446 5.143 5.168 -. 0250.05 16.36 2.5 143.2 0 . 61 C-(),]
Pu240 5.144 5.168 -. 024 143.20.,

TPotas: 1 .067 <--valid peaks only--> 39 .12 BSAALBECP
DETECTOR CALIBRATION

Energy(MEV) = 4.085 + (0.0047)*Channel
Energy range (MeV): 4.085 TO 6.491

Efficiency = 0.1142 CPM/DPM

TOTAL COUNT DATA:

I tem Total Recover-y
Raw spectrum 17609.0 100.000
Smoothed 17609.3 100.002
Composite fit 18781.2 106.657
Residuals -1172.2 -6.657

Analyzed by:_________
DM



Spectrum 2a2386.CNF
I Legend- Raw =. . .. Modeled Peaks =1,2,.., etc Display Max.: 3219.9

2
2

2

2
2
2
2
2
2

2

2-

........... 3
. ....................... 3.......

.........................................................................
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BEST AVAILABLE COPY
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..................................................................
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357



Raw Data. Dump for AEA Spectrum: 2a2386.CNF WlHC-SD-WMDP- 57REV
1 C0. 0. 0. 0. 0. 0. 0..EY ~ u

11 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
21 0. 0. 0. 1. 2. 0. 0. 0. 1. 0.*1. 0. 2. 0. 0. 1. 1. 2. 0. 1

0. 0. 0. 0. 0. 2. 0. 0. 0.
0. 1. Q. 0. 1 . 0. 1 . 0.n

6)1 0. 1. 2. 1. 0. 0. 0. 0. o.
/1 0 . 0. 1. 1. 2. 1. o.

0 . 0. 0. 0. 0. 1
0. 1 . 1. 0. 0. 0.

11 . 1. 0. 0. 0. 2 . 0. 0. 0.
111 1. 0. 0. 0. 1. 1. 1. 0. 2. 0.
121 0. 2. 0. 2. 1. 0. 1. 0. 0. 1.
131 0. 1. 0. 1. 0. 0. 2. 0. 0. 2.
141 1. 1. 2. 1. 2. 0. 0. 1. 2. 2.

161 2. 1. 3. 3. 2. 0. 0. 2. 3. 3
171 6. 1. 3. 2. 2. 4. 6. 5. 3. 1.
18 1 3. 1 . 0. 2. 2 . 3 . 6. 3. 7 .

3Y 8. 3. 4. I4. 4 . 9. 11 . 9.
2(1 12. 11. 10. 19. 25. 24. 26. 26. 45.

E. C. 69. 814. 105. 118. 128. 179. 101.
ii 21 77. 7 225 . 12. 396 . 394. 1.

29 1 17 79 3777. 29%. 259. 2 10. i 173 K
21 71. 52. El). 29). 18 . 14 . 6. 7 . III

251 7. . 2. 10. 7. 8. 13. 6. i.
21 12.I 13. . 12 . 13 . 13 . 15. 1 2. 9
271 11. 13. 6. 7. 6. 6. 4. . 1
)201 0. 3. 2. 4. 3. 3. 4. 1

9! 2. 2 . 7 . 9. 7 7. 2 . '

9. 9. 3. 3. 3. 1.

*, 12. 8. 16.6.96. 1
-7. 13. Ill. 18. 18. 27. 19. 27. 33.

S47 . 57 . 77 . 81 . 106. 139 . 137. 167. )d.
351 2441. 277. 320. 296. 345. 401. 419. 407. 151. u
361 429. 435. 393. 377. 357. 361. 272. 196. 175.
-371 93. 78. 42. 34. 22. 21. 10. 6.
3 P1 0. 0. 0 . 08. 0 . 0 . 0. 0..
!3 91 0 . 0 . 00 0. 1. 0 . 0 . 0..

41 00 0. 0 . 0 . 0 . 0 . 0. ..
Ill 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 1. 0. 0. 0. 2. 1.
131 0. U. 0. 0. 0. 0. 0. 0. 0. 0.
1411 0. 0. 0. 1. 1. 0. 0. 0. 0. 0.
4151 0. 0. 0. 0. 1. 0. 2. 0. 0. 0
461 0. 0. 1 . 0. 0. 0. 2 . 0. 1 .

181 0. 0. 3. 1. 0. 2. 0. 0. 0.
-191 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

BEST AVAILABLE COPY



Westinghouse Hanford Co.

N, 7E ?A L A IPHIiA E NE RG(,Y A NAfLY S I5

I~~~ Iq~ ~~" WC-SD-WMDP057 REV 0

File ID: '1a4960.CNF

Counted on: 11/13/93 @10:59
Detector: AEA4
Geometry number-: 1
Couint time: 288n3. Soc

Fti I Ii !uII i t I in1alI Initial I-,ill n !I i
27 .2 2 27.2 361 .211,1 3 6'I . 2 5, 12.000 3.551 6 . 00 i1)3
51 r 15.6 267.520 207.520 14.000 1.970 7.

PEAK RESULTS
Pea.-k 171--o1 !llmit: 25?.

Toc) t 1 ()97 8 <--valid peaks only--> 6 .62 B S A A L B E C P
[DETECTOR CALIBRATION BSAALBECP

Ene ro(IREV) = 1 .0 81 + ( 0.0016) Ch i-ij iiel1
Hoe qy anc~ (RV): 1 .081 T'O 6. 12

1 tr ill T ) fl: a I
Raw Spec t- I IlI 3247 .0 122.001
Smoothed 3247.0 100.000
Comp~osite fit 3177.0 97.844
Residuals 70.0 2. 156

Analyzed b:



Spectrum 4a4960.CNF
1 cc i Pw 1 ode led Peaks 1. , , I , -Ii x"M~.i

WiHC-SD4WM-DP-C57 REV 0

2

BEST AVAILABLE COPY

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

............................................................ I
. . . . . . . . .. . . . . . . .. . . . . . . . ................1..
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RB1W FM( t-,r CYIrp IT r AEKA SpecLriiin: /104960.CNF WiHC-SD-WM-DP-057 REVO0
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 (.(.0. 0. 0. 0. 0. 0. 0. 1.
21 0). 0. 0. 0. 0. 1. 0. 0. 1. 0.
31 0. . 0. 0. 0. 0. 0. 0. 0) .
411 C) 0. 0. 0. 0). 1. 0. 0. j
51 1. 0.VC. 0. 0.C)0...W

I ( 0. . 0. 0. 0. 0..

01 . 0. 0. 0. 0. 0. 0. 0. 0.
131 0). 0. 0. 0. 0. 0. 0. 0. 0. 0.
131 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
151 0. 0. 0. 1. 0. 0. .0. 0. 0. 1.
151 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
171 0. 0. 0. 0. . 0. 0. 1 . 0.

171~~~ C)i. 0 . 0 0. 1.00)

2.2

2 . . 0. I. . 0

-1 6. 9. 6. 10. 1
8.1. 1. 10. 21 . 20. 15. 20 . li

71 1).. 1. 5.1 1. 0. 0. 0. 1.
221 1. 2 . 5) . 0. 1. 0.3.1

70 112 . 12 2. . I0 91. 9 . 9

I13). 208. 253). 275. 288. 207 . 164 . 100. 541 1!1
1 1 1. 1. 0. 0. 0. 0. 0. 0. u

clC) . 0. 0. 0. 0. 0. 0).
C) .0. C). 0. 0. 0. o.

10.0 .0. C). 0. 0. 01
0113 . 0. C). 0.10.

1' .0. 0. C). 0.

Dl(3 . 0. 0. 0.
12 .o. . 0. 1 0. 0. C. U

1 .0 .0. 1.0. 0. 0. 0. 0.
0.0. C. 0. 0. 0. 0. 0. 0. 0.

BEST AVAILABLE COPY



'A~~~ NKEA ALE EN RGY ANALYSIS-
Rxev. 2.01

DATA REDUCTION REPORT

1 -' 7 81 C-DWD-7EV
F iIcl !!L: )a1-366.CNV'

Cou nted on: 11/13/93 fOj11
D(Ietor: - AEA9
Geometry niumber: 1
Count time: 28804. Sec

PEAK ANALYSIS

Vel:fl h iUhVpe'd" c enter FW HM Tao
1 17,11 T In i i F no1 In t i 011 F nI 1 1 1 o I ,.

6 1 0 C

i G33.) 163. 9 2 33.1)? 233 .02 1 12.0()() ' i

p " RESULTS

Co I- a L

K' ~ ~ ~ ~ ~ ~ (h .'' f)' I1 r L 'il RnI /1 31
a 1)-7 -

7 0495.7 0

2 3i 5 9 -0 4 1 .0

.. )11 0 M) 0.0 0i .: 2 3o .L i~
'.63 -0200 3 0 463 1. 20l

15 . 144 S.16 -. 019 2 .1U9E

i0. 9(3e)ck s nlty--> 12 .59) BESTAVAILABLE COPY
DETECTOMR CALI1BRATION

Lnpcjv( NEV) 1 .0 91 4~ (0. 00 16) 'Ch1
F-: aj pa?~ 0 u' 1) 1 TO (.

f3 fc i er c J e. 1 ~/i

TOTAL, COUNT DATA:

ItemTotal 0Recovery
'pecaoo6235.0 100.000
~~r'v~I ''hd(25010.000

up'~ o e i6013 7 '96.932
i) .( .



Analyzed by: ____ __ ___

'tHC-SD-VWM..DPC5"'-7 RE'_V 0

BEST AVAILABLE COPY

363



Speccruin 9a 1366.CNF
I .cjc;<: ic~v = .. . >Io c d Feciks = 1,2, .,etc Ds pla y NMax .

!WvHC.-SD-VM-DPO057 REV 0

@ ..............

BEST AVAILABLE COPY

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



c) wAV tr~L h 1(6 tN INHC-SDM-DP-057 REV 0
0. 9.0. u.(.0. a

G9. 0. 0. 0. 1. 1.1
(3. 0.(. 0. 0. 0. 0. (9

0. 2 0. 0. 09. 0.(9

19 09 . 0.* 0.0

12 .1. 0. (.0. 1. 0.
13 9 .0. 0. 1. 0. 0. 0. 1..

11(.0. 1. 1. 0. 0. 1. 2. 2. 2.
15 .3. 2. 1. 1. 0. 0. 2. 0. 1.
1(1(.0. 0. 0. 0. 0. 0. 1. 1. 2.

171 3.0. 0. 1. 0. 1. 0. 0. 09
i .0. 0. 1..(9

1 171

. 3.5 13. 10. 17. 17. 26. 32. 23.

* (9 (9 0.1. . 7 0.7

0 0, 0 0.9 0V

0 00
0.0 0. 9

.0.0. 0. 0. 0.

(9. (9. 0. (9. 0. 0OPY



oestincjhouse Hanford Co. 1

E; PE E R AY A LP H A E NE R GY A NA L YS IS
Rev. 2.01

DATA RFIPJCTION REPORT

w:IC-SD-WM-DRO57 RE-V 0

Couinted on: 11/13/93 @11: 2
Detector: AEA8
Geometry number: 1
Count timle: 28801. Sec

89.7 897 231.236 231. 824 114.O 0100 U

PEAK RESULTS
P Q c 1 -: 5.r e i II i L : 2 5

2 1 75 - 1 2 . 3 . 56 5,,C
I 1 5.5175 -. 031

)" BESTlVyI-AB-E9C75

0 1 CDJ T (DATA:

Item Total %Recovery
Ra, Spectrum 4833.0 100.000
Smoothed 4833.0 100.000
C)m~ 2 t IT 1 i A,67 9 .8 96.829)

R s153 .2 .1



.Spec truu 8 a8 513 . CI IF
Tccca;:- aw........)c0 edPeaks 1 ,2, etc Displ ay Max. 1 7~

WvHC-SD-WiM-DP-C,57 REV 0

BEST AVAILABLE COPY

........ 1...

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

367?



* ADA V. ~ Y WH-SD-WM-DP-057 REV 0

1 0. 1 0~1

0.(. 0. 1(. . 1
9. 1 0. 1 0. 1 0. .U

22 0.0.~ :

i 5 1 0

3 1 .2 .1 . 0 . 1 . 0 . 2 . 0 .

171 .1 .1 1. 2. 2. 3. 0. 1
1 2 21.

1. .(. 1 2.2. 0. 2 . 0.

K C. I.1. (3.2. 0.0. 0 .1

1 10

7. .0. 0. . 10. 0. 1.

0. 0.I

BETVIAL COPY.



Welstinghouse Hanford Co.

C; FN Ek'AI AL P HA E NE R GY ANIIA L Y ST
R0v1 2.01

DThA PF7 1 1(71 REPORT112 WHC-SD-WADPC57 REV 0

Ki 13: 0/il 9.1212

Counted on: 11/13/93 @11: 1
Detector: AEA7
Geometry number: 1
Count time: 28803. Sec

ini; !,15 1a! 71 ! i ia nn C

23 .4 3 .722 14.000) 7%,021 7V Q

PEAKw RESULTS

_.nn P'H1 1.3d

1, 1!:)1 - ."1 () 25 17 1

0.107 5.95 -. 10.03 208 1 7.1 0.7792E-OY
~ 0.27 9. 10~ 5.10 -. 01200 .0 . 17.1 0.77M1-v

W Ws0 . 97 peaks only -- > BEST AVAILABLE COPY
DETFClTOP CALIBRATLSION

En r yI V - 1(1 f, (H M Ir C A

Ep.:17y ra:nc (WVt:V 4-.= TO6 13 w1
EffPicieancy (0. 1173 CPM/D~i 1

TOTAL COUNT DATA:

Item Total A; Recovery
Rmaw spec 111011 3739.0 1(00.000
Smoothed 3739.0 100.000
Compsite fit '3653.2 97.70'--
Radi~dual 7 2. p

Anlyedb



Spreetrumr 7 a 732 9.CHF
MadlelPoas=1,,. etc D is pIa y Max.. 981.I

%%",lC-S D-IM -D P -057 R E\!

V.......................

BESTAVAILABLE COPY

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

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

3 70



Raw. IDa La Ii p C or AV/\ SPeCUUM 7 a 7322. CHFi WHC-SD-WM-DP-057 REV 0
0.0. 0 . 0.

0i.a.a . 0. 0. 0. 0. .0
0. .1. 3. 0. 1. 1

0 . 0. 0. 0. 0. 0. 0.
0. 0. 0 .1

0. 0. 1.1.

0 (. . 2 12. 0 . 1. 3. 3.
.0.3. 1. 4. 0. 0. 0. 2. 1

16 0.0 . 0 . 0 0. 1. 0. 0. 1
171 2. 2. I. . 0 . I1. 0. 0. 1. 1

391(33 0. 0 0. 0.1..

1 3.

01 11. 20. 25. 21. 20. 34. 27. 23. 27. 20.
P : 1 . 1 . 3. 7. 5. 1. 1. 2. 2. 2.

3 .3. 2. 1. 2. 5. 3 . 4 .

A. . 6.5 6. .7.

1 5. Q . 59. 1. 72. 27 . 7 .
W I29 16 . 158. 156. 129. 117. 112. 95. 50.

31 .3 . 0 .0().U
0 *0. . 0. 0. 0 . 0 . .

0 (-0. 0 . 0 .

0 . I.

V. . 0 . 0 . 0.3

43 0 .0. 0. 0. 2 .7
,161 r) . (11. 0. 0. .

~1/ .0 .0. 0. 0. 01. 0K
11 7 .. 00. 1 . .

BEST AVAILABLE COPY
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Westinghouse Hanford Co.

(L!KILERAL ALPHA ENERGY ANALYSIS

Rev. 2 .01

['A,' P IC!Ol FF)Pj VWHC-SD-WhM-DP-05-_7 REV 0

Counted on: 11/13/93 @11: 0
Detector: AEA5
Geometry number: 1
Count time: 28803. Sec

PEAK AN1ALYSI S

'N97 .11,

M21 105. 22I .0 21. 095 22 .000 18 .0 10 MIi . 000

PEAK RESULTS
Peak Errtor Wuit: 2 50,

2 An l nIy 9. 7 1 - 5 .UQ! 0 ; ,1
MA23 5.199 5.476 0.023 sII.9 uVMA-hi

3 P~uM 0.392 5.113 5.145 -0020.08 52.69 1.2 386.9 0. iME-U3

!";M: 0.90 -olidpeas only--> 133.29 BEST AVAILABLE COPY
DETECTOR CALIBRATION1

IC ) = . n' 4- . 1)0 )I1 am.

TOTAL COUNTJ1  DATA:

I tem Total SRecovery
Rsw spectoum 64606.0 100.000
Smootched 61606.0 100.000
Compositp fit 63988.3 99.041

617.7 0.956



Spectrum 5a5882.CHF
R coni Pa, w ... Modeled Peaks 1,2,, etc Display Max.: 11379.3

,71-C-SD-WA-DP-057 REV0

.................. ~

. . . . . . . .1.. .... .

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

~373



awDa)-- Pu Dump for- AEA SpcUum :a02 Dl HC-SD-WM-DP-057 REV 0
1 4. 0. 0. 0. 0.. 0. U

11 0. 0. 0. 0. 0. 0. 1 12. 2
2 1 4. 3. 0. 5. 2. 2. 3. 0. 3... 4. 1. 5. 2. 4. 4. 4. 2. 2.

. 0. 3. 0. 2. 5. 2. 1. 2. 1.
3. 2. 2. 3. 2. 3. 4. 3. 0.

1. 2. 1. 7. 4. 1. 6. 1. 3
1 3. 3. 3.

12 1 3. 9. 7. 3 2. 2. 1 3.
131 7. 6. 6. 6. 7. 3. 3. 7. 5.
111 8. 7. 1 . 8. 7. 9. 4. 7. 12. 3.
151 6. 10. 6. 7. 7. 7. 13. 8. 7. 10.
161 9. 8. 12. 9. 12. 15. 10. 16. 16. 15.
17 1 1 5. 25 . 18. 19. 23 . 17 . 20. 26. 26 . 3.1.

2q 26. 231 3. 10.

Is; -7 25. 2l 21 6. 272.

25 i. 10 3. 27 . 30 -31 . I6 9. A

_61 25. 19. 2 3. 17. 24. 18. 22. 25. 16. 1:J.
271 25. 14. 26. 31. 22. 19. 30. 30. 26. 35.

35. 45. 36. 49. 41. 44. 50. 65. 67. 61.
57)0. 69C). 62 . 72 . 91 . 92 . 79. 30 . 75.

72 .3 8l2 . 1 . 10.
1.0 0. 1.0 0. 0. 0 .

II . .0. 0. 0. 0
Q1 .0 . 0.0. 0. 0. 1

0. 9 .0. 1 . 0. 0
'.1. 0 . 0. 1. 0. 1 . 1 .

0.0.0 . 0 . 0. .

0 0.

0.0. 01. 0. 0

511i 0. 0 .

BEST AVAILABLE COPY

~374



1oesLincjhotise H1anford Co.

G EN E RAL A LPHffA E N E RGY A NA LY SI S
Rev. 2.01

DATA REDUCTION REPORT

'V%1C-SDWM1-DPCS7 REV 0

Counted oni: 11/13/93 @11: 0
Detector: AEA6
Geometry number: 1
Count time: 28802. Sec

PEAK ANALYSIS

5 1195. 1 1 () 1 2 25. 837 225.831 22.000 19.373 11 .(3u0 .2

PEAK RESULTS

M) O 7 1  ' C 1isi: 2

501 F. 61 .f

-- ---- 

-- --
0.98" p ew a) 1,( s 11 (1 >~ 11.7BS VALBECP

(MEV ) 1- 02 +± 0 0 1 )c l; o

TOTAL COUNT DATA:

R I1t ep Total %Recovery
RI spectrum 71637.0 100.000
S iio o Lh ed 7164 1.0 100.006
Com no s ite f it 70758.7 98.774

-s5 didnl I7.



Analyzed by: _ ___ _

WHC-SD-WM-DP-057 REV 0

BEST AVAILABLE COPY

376



WICSDW.ADPO 57 RIEV 0

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

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

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

BESTAVAILABLE COPY

.............. 2... . . . . . ..

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

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



Ravi 1at-:- !)ump for AEA Spectrum:, 6a6792 .CNF WHC-SD-WM-DP-057 REVO0
1 .0 .0. 0. 0. 0. 0.u

1 .0. 0. 0. 0. 0. 0. 3. 3.I

21 1 . 0. 2 . 3 . . 0 . 3. 0.
2. 0. 2 4 1. 2. 2. 1. 2

1 21 152

lii. 6. 6. 3. 8. 4 2..
121 V .5.~ 8. 9. 3. 3. 8..
131 2. 8. 8. 4. 4. 9. 6. 9. 7.
141l S. 10. 9. 10. 10. 7. 9. 3. 6. 3.
151 1. 8 . 7 . 13. 11 . 10. 13 . 14 . 13. i%
161 1(). 18. 10. 18. 21. 17. 10. 20. 11.
17 1 2 . 17 . 2.. 1. 11). 15. 23 . 17 . 27 .

1<~ . 7 3. K 6. 38 3.

0 . 1. 1. 27 29. 410. 34i. ,

26 2 7. 27 31. 26. 33 . 27. 29 . 24 . 3 2. 28
27 5, . 2. . 32 . 25 . 26 . 29 . 45. -15

.76 . 6 ,l9

(1.0 1 356 . 13 6 6. 15 16. 1415. 1522. 1 /1 Li 'I
12. 16 1 132 . 1275. 1204 . 1 124 . 1034 . 880. R062 .

37 ,0 71. 10. 367 . 275 . 2 1 1. 190 . 15,1.

(' 7 .0. 1. 0. 0. 0. 2. 0.
* 0 . (6. 16. 2 . 16. 4 .

0 1.

(7378



WESTINGHOUSE HANFORD COMPANY ~ ~ ]
WHC-SDI-VM-CP-057 REV 0 222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No. Customer ID:Q 7- I_______1__?__4
Analysis: I) Sample Prep:

Instrument: ~~73 Procedure/ Rev: LA - i's to ;::0 - (
Technologist: \*SA.+Date: q:
Starting Time: 106"0Temperature '~c
Ending Time: zozo TChemist: LF13

Comments: %O '4 z 1'Zr jv..A 11k ioAT ;.,

Description Lab ID Description Lab ID

1 ________ I2 Q3- 3S 11

2 le 14

5,_ __ __ __ __ __ _ 15 1

6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 16

7 AL ~4~~ ___ 17

8 18

9 19

10 20

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

A-6000-881 (03/92)



WHC-SD-WM-DP'-057 REV 0
ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:0LA-503-156 November 11, 1993
PREPARED BY: *IDATE COMPLETE:

L.L. Fritts 114'15November 18, 1993

UNITS: uCi/mL ____

SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2*SD PREC %REC DET LIM % CT ER

STD 638343 J1303 Pu-239/40 1.37E+2 _________105.0 1.46E-2 1.0

BLANK J1304 Pu-239/40 <2.04E-3 3.4 2.04E-3 100.0

-KE24A J1 289 Pu-239/40 3.13E-2 3.18E-2 2.80E-2 3.04E-2 4.13E-3 13.6 11.0 3.83E-3 2.4
________ ____ ____________ ____________ ____ 18.9 3.66E-3 1.8

_____5.0 4.11IE-3 3.7

KE24A J1289 239 Spike 101.0 87.9 ____ ___ 4.94E-3 1.4
4.91 E-3 1.2

STD 63843 J1303 Pu-238 <1.48E-2 _____N/A 1.48E-2 5.0

BLANK J1304 Pu-238 <'5.80E-2 3.4 5.80E-2 100.0

KE24A 41 289 Pu-238 <1.80E-2 <1.05E-2 <3.97E-2 N/A N/A N/A 11.0 1.80E-2 4.2
______18.9 1.05E-2 3.4

5.0 3.97E-2 5.9

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The results for the standard are in uCi/L

The results for the spike are in percent recovery.

Results for the spike and the spike duplicate were recalculated using a tracer volume of 0.1 mL
4. Van Sant has confirmed this to be the amount added.

03



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

J 130 -5 13 1 EECH-TOLD Ii 3-: 1 47 ~

Re nrk 4aeri oharg 
lodeu

Pnls Analys 2 .3 A0ls A4 0ns -5(

,5 ' acraso, RiRS! 77M3

SEST AVAIABL CORE

Pu 238 &239/240: LA-503-156 (D-0) LIQUIDS STANDARD

S~4h~tla Cotinhle 11/1 2/93 ii 236 AI;,\ Fine. W23161 0.491

J1303-5581 'trloplr Volttani, in ril, (S N) 0.1 'it !3B1 AEA Fri. ((23(1:) 0.011

- ly ~<>'01' .1W 101 'ui '39 AEIA It. v% LI 0.467

2097 Irotfir Vollume inl rill, )81KV) 0.1 50A Al(Tin. 6073

10 [nor 11110k No. 1771343 hkritl~tlI Cl Jpil Hlk ) 5

.......... : : 'rcs tVl itlinI1l 10/12/93 'tt L3 nn 39.68

JVAN SANT 'tt-,36 I'r-paolion Valtte, 3226 'it 2138 Cottnk.- 0.85

rm *777 t1i236 I r4-tv Cttifi Vallef 3160.09 't239(1 outs 37.77

11/11/93 3B-211 Tosnwr valtue 133 \X ~tI iti li 8

Decay lune = Date Counted -Tiacer IttlaraLiots Ilte

l'u-236 Decay Corr'd Value l'11-236 Irepamtn li alic Ic le U Lit(! po~wer of )(-h2 [(Decay Rinte) / I04.9 J{1(

Pu 236 Traeer lRecoveiry =(ToWi AT Gounts / TI - 11kg) * 2 * (2.16 * 100 / Ilu-23G Deccay C orr~d Value S

Plu-239/240 1mXi/L = ((M9 I lu-236 Decay 17orr'd Value * SI'lV * 1W I [([F * (10I6)t1 .I) / (12:16; ,, (G'.20l~llplt/li)(

lu 231 djim, = t(Totali AT (:ounts / iv) - 11kg *2 i - (llit-2a Tra:r Value * YlKV * hi 236 Tiacer llccccry / 100l)

11u-238l lCi/inL =(MM~ll t1pm DF DI~lj / 1(lu 2306 Ti-acer fRecttwry / 100l) 1 )221160dpmi/jiCi)* N

Ilelative Counting Error = Square NxtsL or [(/lu 2316 Counts) + (I / Pu 2:111 or 239/241 Cotuts)j * 100

't-239/240 lti/I. 1.37E0 NOTE: Tracer values are in dpm/mL.

lu-.219/240 ItCi/rnL =1.37E-01

(eilalivo, Comniing Ermrr 1.0%

llu-2311 iiCi/mL -< 1 .48E-02 NOTE: Pu 238 Reported result is a LESS THAN value using

Relive Coutning Error 5.0% 20 dam for the Pu-238 sample activity.

Vill 236 Tocer mtiiw =Y 61.4%

IIETEM~ON IJ;VELS in pCi/nil.

Pu239/240 = 1.46E-=02 Pu 238 = 1.48E-02

Il~ta ntr by - '~ r,..4rDate: 1 6-Nov-93

Approvd by:Date: A'r,', &/f hP,0 3
Form 1 Rev. 1.4'3~ Page 1 of 1



PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-057 REV 0

BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

3'?- ILC C_%'QAh~PP; AA
Serial No Sample Pomi-I atew Time Issued Prnorty

J3 1304.-5681 BECHTOLD 11- 8-93 11:438 1
Oete-hsatoh Me, hod Sta,-da'd Res tl Uhn's Charge code Rewrs

Pu3/C A-503-156 uCi,/ML E141-57 0
Sample Sze /-)D -. 0 '! CatL'C

- -4Tn u aq I I LFK14
Remarks, Cacla,s. Res,.t 715
R EAGENT BLAN'K

COUNT AS liCI/L I'~ / D A,4 3/

Ainalst.A1 -I3 Analyst 4 Arnalysi 5

H's H'S / H'S H's His

Date Tinoe Completed a I

BEST AVAILABLE COPY

Pu 238 &239/240: LA-503-1 56 (0-0) LIQUIDS BLANK

$~4a ~ ate t ne'd11/1 2/93 lu 236 AEA FeT. W2: 6 )0.6

J1304-5681 firuplt' Voluni, in nil. (NN') 0.05 tt1 231l AEA\ Frt. (23M 0

BachIf2. anpl 1. ( I)[0 11 :'it ;2:1) ,\l:A Felt. (21)0

2097 finlor \olltrtte al 111, (81Kv) 0.1 6tohl AT, Collt. 301

0--wx.w : N hgkk I lire). F. (111) 1 rnp n(.ltll infnu (11 i) 30

10 rPiocer ltok No. 177B43 lhtk~tirl in (pini (Ilk_,,) 3

I'4~: nwcer Prnptntion Dato 10/12/93 't :!3G Cotnlt. 1.48

JVAN SANT u_~2:j pr'epnI in 1/allt' 3226 u2381 Cotnil.; 0

'u1-211 ilmnly Corrl Vttlltt 3160.09 'it ;2T (tllils 0

11/11/93 j 't-231 Teller \Eta13 A U(tI 'irti iii rtuin 480

Dlecay Tizie = Date Counted - Tracer lreparatiou Date

Pu-236 Decay Curt'd Value = MU-236 Preparatin Value le Io tWe plower of !(-III Decay'Time) / 10-1005 (I

Pu 236 Traer Rlecovery =(Total AT Counts / TC - [1kg) *2 * (26 *1010 / l'u-236 Decay OrI' Value * 0

I'u-23(l/240 ;iCi/L =((239 * t,-236 Decay Gored Value * 11KV * Dl * IDFl * (10010nL/l)) / ((:!36 -SS (nz22(ldjlfIi/lCi))

Pu 23(1 tlpi =(Total AT t~unuLs /11h) - [(kg 4 2 * (231- (l'u-238 levecr Value * SPKY * Ptl 2:16 Tracer 1enevtly / 1011)

Pu-231 pCi/niL (I'Ling (pin * lIF * M11) / I(Iu 236 Thicer Recovery / lot)1) I (222000odllia(i) * 31

Ilelative Couting Error = Square Rtoot of 1(I/llu 236 Conts) + (I / lu 2318 or 239/2401 Couts)] * 1001

't.23/10i/I, < 2.04E+O00 NOTE: Tracer values are in dpmn/mL.

1111-239/240 Iidi/rL =< 2.04E-03 NOTE: Pu 239/240 Reported result is a LESS THAN value

froelauve Countina Error 100.0% using 0.05 for the Pu-239/240 peak height.

frlu238 )iCi/mil < 5.80E-02 NOTE: Pu 238 Reported result is a LESS THAN value using

frbLat:ivle Counting En-or =100.0% 20 dprn for the Pu-238 samrple activity.

P u 236 Tinver Recovry =3.4%

FF __ 14FDE(7110N I.EVl is in pilm

Pu 239/240 = 2.04E 03_] Pu 238 5.80E-02

IlData Entry by: 4 0( a~ eiu, Date: 1 6-Nov-93

Approved by: 4 Date:Ak k ISe, 1''1
Form 1 Rev. 1.4' js Page 1 of 1



PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

VWHC-SD-WM-DP-057 REV 0

-V w

BEST AVAILABLE COPY

384



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

S e r a l N o s a T P1 9 0.- D a, T n e i s s e d P r o r l y
.3 1289. -57,51 BECH TOLD -49 :3 1- ete-n"ato Method Slaoe~a'd cerI UrS Che code ~ ro

Pu239/4O LA - 50- f2/L E1 i57
Sairple S~ze c,,Si.,ner I0

trm) Q.OrL + KH24A
Re-tas CacOIO es,11s

HIJ~ S HISVIIS,/SHI

Date T-e Corroleted Lab

BEST AVAILABLE COPY '"oo'' .

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS SAMPLE

~~A~*~ie* alc Countfd 11/12/93 'u 23G1 AEA Fnwe (M2 1) 0.409

E1 289-5781 '-implv V Iune in ml, (N) 0.05 't2301 ,'EA Pur. (U231) 0.079
7::; t8, 1 1 I implv lii.1(F 11 'i !:39 AICA Fvw. (C'319) .0

2097 freeor VnIhriv, in mlf, (MKV) 0.1 Iflitl AT (Couos 1306

4!~V~ M i. d Ill' . F(1)1W) 1 rim, Cou nh d in mini (TI 30

10 frncr Illeek No. 77 B4 3 laukanrd in rpmi (I Ik,_) 1

ii ~AIYx.e r-aer I'repacal ion lp.~ 10/12/93 'i 23G, Counts 7.3
JVAN SANT 111-236; Pirvalnutior Vaillue 3226 'i '2311 Conls 1 .41

_________________ 't:~( l)rrrrV ('01'1'( Value 3160.09 'it :39 Couis 7.29

11/11/93 111-238 I(Tn'u t~dnu 133 \l.A Coldt (june i mill 4830

Dlecay Mileo = NIte Fnnuulcd - Tracer Ieplaion Dlate

l'u-2d0 Decay Coru'd Value = flu-2313 Pilanatuion Value le U) Lit Une ~r of )(-lun2 * Decay Time) / 11140.115I

l'u 2316 Traer Recovery =(Total AT GuunLs / It - 11kg) *2 * (1236 * 1110 / lu-236 Dlecay Coid Value

Pu-239/240 pCi/L. = (M239 * lu-216 Decoy COrr'd Value SIKV *DF * [lOP* (10i OunL./1)) / ((G6*N (220001i)0nu/iCi))

1'u 2311 dpuru =((Tota AT Ojurula / '11) - 11kg * 2 1 11.3111 -(Pu-231 Tracer Value I 511 . I lut 231 Tracer Ilecoecry / IOU)

Pu-238 lJCi/mL = (11u.238 dpttu *[F * DDOF) / [(flu 2361 Tracer Recovery / 100) * (2220000dpru/juCi) * "

Relative Coluitig Enla = Sluare ItuaL of 1(1/l'u 236 Fniumuts) + (I / lu 2381 or 239/240 Counta)j 1 100

ut-239/240 pCi/l = 3.13E0 NOTE: Tracer values are in dpm/mL.

u-239/240 pCi/mL 3.13E-02

Ikilative Counting Eru-or 242%20dnfothP-38smlacit.

Fu23 8 pCi/mL -< 1.80E-02 1NOTE: Pu 238 Reported result is a LESS THAN value using

uu 236 Tracer [te-ovilry 11.0%

DIETECION LEVElS in pFi/mil

Pu 239/240 = 3.83E-=03 Pu 238 __2_ E.80E02

IlData Entry by: (0~ 5~~ Date: 1 6-Nov-93
Approved by:.~ Date: 1411 b f-.IS1.

Form 1 Rev. 1.4 Z3~Page 1 of 1



PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE
AH C--VM- DP-057 REV0

BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Se,,al No San'pte Pont DalI Tsne issued P~Od

13 1289.-578-1 BECHTOLD 0"11- 4-93 9 : 2 1
Deilerm~ailon IMeth~od Slanda,dj. I esult Unos Ch'arge Code Reruns

Pu239/40 LA - 5 0'-11- uCi/ML E 141570
Samnple Suze Cuslon'er 10

7 ITIII - Mc L 4- lq rpa XL. KF"'1
RernrarkS. CaIC,,lalaanS ReSuItS / 7 'E
COUNT AS UCI/L

Analyst - I A; t-2 A aI t 3 Anal st- 4 An'alyst- 5

H's Hrs 7 H's H, S H's

Date T-ne Co-ptied LabU'

BEST AVAILABLE COPY

Pu 238 & 239/240: LA-503-1 56 (D-0) LIQUIDS SAMPLE

~fSt ),,g At, Cot nlp 11/12/93 'lt 23G; AEIA Into. (C'.(i 0.428

J128 9-5781 "nleVoltirivo in nil, lS-N) 0.05 'it 2381 i\A Fntl. (21)0.07

0~th ~ oii-II'.(li)11 'it :!2V) AC l'. n 22])) 0.435

2097 [no-e~llnlo in 111L , IIK\) 0.1 111101Al %T [1writ 2188

R*~4vN~2~ lgfeo. 1.' IlC)1 filic (olint(l i In0 1( 30

0 Enwffr llfelk No 7 7B4 3 kirkgrimn in 01 0 (Il kg) 3

:00*Iy222 [ier Ireparrilion hitlo 10 / 12/93 'it 2:1G Coutsl- 1 2.87

JVAN SANT ' I'-ll1 -nlt tionl Value 3226 'It 23B1 Counts 2.1

'11-2311; Def-ay ('ril Vlue' 3160.09 'i :2391 (olutiO 13.1

11/11/9 3 'u-211 Tnwteei Will to 133 ItlEAI Cout Tinie in ioin 480

Detcay Timne a Date! Countecd -Tracer ('replaration [Date -

llu-233 Decay Cort~d Value Ilu-2JG P'rcpairation Value le(t to the power ofI 1(-li2 *Decay Tlinc) / 10,10.95

flu 236 Tracer Rlecovery = (Total AT Counts / TIC - Ilk1 ) z * (230 * 100 / iu-236 Decay Corr'd Value SS

Pu-239/240 liCi/L = (C239 * llu-236 Decay Gorird Value SlIKV * DF * [I * (lllllmtn/I() / ((1236 * S22((10pl/N

flu 238 dprau = i(Tutal AT Willits / I*C) - Ilkg * 2 * L2311] - I'tt-231 Tracer Value *SPRY * pu 2Lh (;i~ IteOery /00
I'u-231 iti/rnL. = (l'u2311 dpu * DF * DDP) / i(lu 236 nweer Recovery / l100) - (2Z2000(ldpnI/)iCi) M

Ilelalive Counting Error = Square Root. of [(1/Plu 236 Counts) + (I / I'u 23B1 or 239/210 Counis)l * 100

't-3920 ~/L =3.18E0 NOTE: Tracer values are in dpm/mL.

l u-239/240 jiCi/riL =3.18E0

,4lalivp ounting lE'mr 1.8 -0 1
) u-2381 ItCi/mL -< 1.05E-02 ]NOTE: Pu 238 Reported result is a LESS THAN value using

oclative Countina Ercor 3.4 20 dpin for the Pu-238 sample activity.

236 Tincer Recovtzy a18.9%

IIETECTON WEIS in )iCi/mI.

Pu 239/240 = 3.66E-03 Pu 238 = 1 .05E-021

Data Entry by:.~- a Date: 16-Nv9

fjApproved by: ( Ij9ItDte , i'4 bb I~f i631
Form 1 Rev. 1.4 87Page 1 of 1



PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

WHC-SO-WM-DP..057 BLV n

BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WvHC-SD-WM-DP-057 R
Se,.al No Sample RO'h Date Tetsad PtOnty

Deiem-al-on erc Standardi Reot U Charge Code Reiuns

Pu2:39/40 7LA-503--156 RuC i','I "L E14157 0
Sample S~e Customeer 10

-' c1- L + KE2zIA

Analysl . I Analyst 2 Analyst - 3 Analyt .4 An~alyst 5

HSH's H's HS HIs

Dale Tee Completed Lab ktJo .,A

BESTAVAILABLE COPY

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS SAMPLE

$ Lia N6Y2 aUr CllintcI 11/12/93 Il 231l; AE:A Fine. (C(!31;) 0.381

J1289-5781 Itpl VoIIIrIW in ridl. ( ,) 0.05 'It TM1 AE2A Finl U:1 0.089

Bath I:/jirplt D.F. WFI) 11 'u211AI-\ Fint. W:2391) 0.341

2097 Cl-IIv VoIIIifll itl , SK)0.1 hlad AT Cliill. 771

Roui, No~§f:. [$_'('tl DF. (IlIF) 1 finie Iletril~i ill mill (fT 30

10 cuter Nooek No. 77B43 lack~ntitI ill pin~ ( I1k!, 5
inr O~pntt Dlpl 10/12/93 'u 213; Cllts, 3.14

JVAN SANT it.-9:16 P'rer[ation Value 3226 Iti :,1:1 Coutnts. 0.73

......... '11t3( 1 '(i~y (otI I Vatltt, 3160.09 'ut c1 '39 Con ts 2.81

11/11/93 't-31Trawlr Vali 133 \EA (linri Tirti' in iri 480

Decay Tinic Daly! Cototlyd -Tr-acer Itefgiration Dale

Ilu-233 Decay ContI Value 1ti-236 Preparation Valuc le to the 1Ker of 1(-Wn IlDettl Time) / 1 040.(15 ji

Pu 2363 Tracer Rlecovery = (Tota AT Counts / IC - [Ikgi) 2 * G!36 1 100 / l'ti-236 Decay Corr'd Value I *

F'u-239/240 )iCi/L = (=)3* ' u-236 Decay Con~d Value I SlIKV I [F * DUF * (Ill0liL/lI)) / (MG~ I 222* (10 1dj1 11 1 ))

I'il 2311 dpzn = i(Tolti AT counts / ir) - llkg * 2 * 123111 - )l'u-231 Tt-ier Value. * SKV * Ilu 2:111 Tnwier I lelotry / I()(t))

Pu-238 IiCinL = (f'u2311 dpn * [F I [DE) / I(Pu 236 Tracer Recovery / 100) * (22200dlkll* /pi)

Relatirs Counting Error = [uare Rloot. of Il1/llu 236 Counts) + (I / I'u 2311 otr 239/2 10 Counts)) * 1111

it23[J/24() tli/l = 2.80E0 NOTE: Tracer values are in dpmn/mL.

ju239/240 pCi/mL -2.80 E-02

I eit ittng~n Ermrr 3.7%1

Ill-238 liCi/rnL < 3.97E-02 NOTE: Pie 238 Reported result is a LESS THAN value using

it 23r, T.cer Recoivery 50

Il*fEMTON lEVElS in Ii /nil,

Pu 39/240 = 4.11 E-03 Pu 238 3.97E-02

IlData Entry by: 4 ~~(~~ Date: 16-Nov-93

IApproved by: Date: A'~,r~ai "A
Form 1 Rev. 1.4 Page 1 of 1



WvHC-SD-WM-DP-057 REV 0
PLUTONIUM 239\240 ANALYSIS -UNDIGESTED SAM'PLE

371-.1

* BEST AVAILABLE COPY

390



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

1 '3 !;'10VHC-bD-wtA-UI-F0Ob R1EV U
Serial No Samsple point Date T~n s~d Priority

J 1280-.-5'981 BECHTOLD 11- 4-93 9: 2 18
Determitnationl Mehod, Standard HesuIt Units Charge Code Reruns

Pu239/24 LA-503-156 %RECOVERY E14157 0
Sample Size ~~tncl

Rerna'KS. Catcilat,ons Resulls

SAMIPLE SPIKED ID 7rP/ /0/cc)

SPIKE ID - 0 31.
SPIKE VOLUME 1Q

COUNT AS uCI/L L 3

Analyst - 1 Aalst-2 AnalySt .3 Analyst - 4 Analyst - 5

His His His HISHI

Date T~ne Conmpleted L~b Un,?t MW

54,6800 061 10 831

BEST AVAILABLE COPY

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS CHK EXT NO.

~ek.ountGmted 11/12/93 'u238 AEA Fmt ((236) 0.317

J1289-5981 smple Volume in mL (S)0.05 Ni238 AEA F'nr (C238) 0.058

Batch ID smple DYF. (DO ~ 11 'iu 2319 AEA Frt_. (C239) 0.607
2097 Trwer Volume in ml, (S1'kV) 0.1 'olal AT C'ounts 4535

Rerun No., .0! DF 1 'ime Coirnlni in min (W) ~ 30

a-jl W)4 CIi 1) fk 7713743 tkckgmutnd in (,pm (Bkg) 1

Tre Prepantin Date 10/12/93 lu 238 CountH 22.09

JVAN SANT P-238 Prepartion Value 3226 r 23B CouintA 4.06
____. __.... ... 3 lDemy Cbrd Value 3160.09 Pit239 Counfn 42.31

11/1 1/93 IPti-218 Trmoff Value 133 kF.A Count Time in min 480

Decay Tine = Data Conted - Tacer repsrstioa [ate

Pu-Z35 Decar Card Value = Pu25Preparation Value le to the power of K-Ire * Deca True) / 1040.25 1

Pu 235 Traer lcmery = (ThtaI AT (rut / 1T - Uk) 2 1 (235 1 100 / Put-235 [kray core'd Value 4 S

Pur-2324t40 p4't = ((232 I Pa-=3 DeWa Cored Value * [ F & DIF * (1OG0mrLAU / (M235 8 S (Z22.000dpus/1

Pu 238 dpen = (Thtz A1T Count~s / 71 - Mkg 0 Z * (2381 - (Pra-238 Tracer Value I SPZV * Pu 235 Tracer Recovery / 100)

Pti-235 jp3/iL = (Pt.M3 dpin D F " DDE) / (Pu 235 Tracer Ikcrvery / 100) 1 (Z2220000dpo/pJ *

Relative Cortting &kir = &purw 1Ft of (I /s 235 Cort.") + (I / Pu 235 or 232/=0 Coras 1 100

-239/40 t3/L 6.0E4- ] NOTE: Tracer values are in dpm/mL.

23/240 pLa/L =6.OOE-02
live CotUnl~rg Err 1.2%

Fn-238 pfa/aL -< 6.58E-03 NOTE: Pu 238 Reported result is a LESS THAN value using

Plative ounting Error 2.5% 20 dpm for the Pu-238 sample activity.

~~236 Traof Recovery =30.1%

DETECTIN IEVFIS in p13/mL

Put 239/240 = 4.94E-031 Pu 238 = 6.58E-03

Ipata Entry by: Date: 18-Nov-93-]
Jpproved by: Date: Nva.mb.-./r ''
Form 1 Rev. 1.4 39:LPage 1 of 1



PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

10HC-SD-WD-057 REV 0

~~BESTAVAI////9 COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

5 y VIFHC-SD-M-DP-057 REV 0
Ser.al No Sansple Po-nt Dae Trme Issued Prtorly

.3 i12 195 .1 1BEGH TOLD 1a11- 4-93 9: ? 18e
oelerrr-alion Imethod Standard Result unts Charge Code Reruns

Pu239/24 LA-5O3'-156 %.RECOVERY E14157 0
Sanrple S-ze Cut;~- vxw

Rentarks, Caictlatons Results

.JAMPLE S iEKED ( , 3  y Ll /' c)
SPIKE ID ?7,

SPIKE VOLUME
COUNT AS uCI/L j( q .3F

Anaty - Analyst 2 It -3 Analyst - Analyst -

HsH~s Hs H,5 Hts

Date I rre Comrpleted Lab UnlM

BEST AVAILABLE COPY

Pu 238 & 239/240: LA-503-1 56 (D-0) LIQUIDS CHK EXT NO.

*::eriat N0' :...<:'- LeCun 11/12/93 'u236 AEA F,7,. (C236) 0.319

J1289-598 1 1imple Volume in mL 01) 0.05 " 238 AFA Fran. ((238) 0.056

*; 13"tch ID) Jtrnple D.F. MDi 11 t 239 AFA Fran. (C239) 0.579

2097 TrcrVolume in ml,(S1KV) 0.1 rolaI AT Gounfia 5841

Howutr No.: t D.F. (IDF) 1 rime Coisntad in ruin (T) 30

0DRok No, 7B143 1sdcgmtnd in epm (Bkg) 3
_________ Preparnfion Dnte 10/12/93 lu236 Coun[R 16.55

JVAN SANT Pl-3 Preparntion Value 3226 "a238 'ounts 2.89

Dae Pu-236 Dccny Corrd Value 3160.09 29 Coal 00

11/11/93 Pu-238 Tracer Value 133 XF.A Count, Time in min 480

DecAy Ille = WeE Canxted - Tracer Prepaatixn Date

Pu-l Decity C&df Valm Pu-238 Prepantion Value[ 'I ther poaer of X-kz 'Decay Time) / 1040.95

Pu 238 Tracer lectnery = (Thtal AT' (hxmz / Mt - BWJ 2 0 1Z380 100 / Pu,-235 Deca Coed Value 0S

P l-3/4 j41/L = (MZW 0 Pu-23 Decay Coe Vala. I SM 0 DF' NW DO (1 000rlA / ((235 0 SS (ZMMG00dpm/LCJ

Pu, 238 dpm = (lthal Ar Coutst / 70 - Ikg '2 0 2381 - (Pik-=3 Tracer Value 4 *PV PU 238 Tracer Becovery / 1001)

Pu-238 pa/mL = (Pt"3 dpra * I Dot) / (Pu 238 71acer Recovery / 100) 0 (ZZOOOGdpua,4) 6 3

Relaka uo Elmk~Bo = Square Ebot of (l/Pu 235 Quill~ + (I / Pu 238 or 232/24 (bawL 0 110

11,-239/240 113/L =5.68+O NOTE: Tracer values are in dpm/mL.

r- -239/240 p13/rL =5.68E-02 1
lJeative Counting Error 1.4%

-238 Pa/ML -< 5.12E-03 ~NOTE: Pu 238 Reported result is a LESS THAN value using

peative Counting Error =2.9% jj 20 dpm for the Pu-238 sample activity.

hi236 Tine Remaveryr 38.7%

DETECMlN LEVELS in pa3/mL

Pu 239/240 = 4.91 E-03 Pu 238 = 5.12E-03

~ ea Etryby:~~i't~& ~Date: 18-Nov-93

pproved by: Date: &\:4~j,, / f L3-
Form 1 Rev. 1.4 3 dPage 1 of 1



PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

BESTAVAILABLE COPY

394



Westinghouse Hanford Co.

G EN E RAL AL P HA E NE R GY A NA L YSI S
Rev. 2.01

DATA REDUCTION REPORT

SPLE kr~CSDV~- ~ R LV
KIP Er T: I 1a32!50.CIIF

Counted on: 11/12/93 @15:31
Detector: AEA11
Geometry number: 1
Count time: 28804. Sec

PEAK ANALYSIS

look Peak height Peak cen ter FWHM
noT iiti al F inal TALK ! Final1 In it a 1 ina! n Y 1

Z-) n .7 ) 1q nn I/

16.6 16. b 266.95G 256 .940 10.000 3.05q09d
23.2 23.2 256.138 254.812 8.000 1.670 4.000 i.5.

(1 1794.4 1791.1 231.531 231.534 10.000 3.394 5.000 ?.Sil

PEAK RESULTS BEST AVAILABLE COPY
Peak Error Limit: 259 w

pea;" AEA Peak Cintroid Count 7air
[13 isqvope Froc Exp. Ohs. MIft. P31HM Rote cm "n 94 dim

i 1 ' . ).491 ) . 706 5.796 0. 0 n0 . 01 39 .68 1 .1 105.
:9<14 ), 5.786 53.796 -. 0 10 42<3. 1 a

2 !P3 9.011 5.499 5.525 -. 0260.02 0.85 9.0 9.2 0 K

.3 ???? 5.451 0.04 104.
0.012 5 .347 0.01 1.00 9. 1 7.8 n0.5j .- ,

???5.291 0.37 19.9
6 papin n.167 5.114 5,181 .0400.02 37.77 1.5 293.9 .i.-

Towals: 0.981 <--valid peaks only--> 79.31

DETECTOR CALIBRATION
Energy (HEy) = . 119 + (0.0046) *Charinel

Energy range ( NeV ): 4 .119 TO 6.474
Efficiency = 0.1285 CPM/DIKI

TOTAL COUNT DATA:

Item Total % Recovery
Rawl spectrum 38804.0 100.000
Smoothed 38804.0 100.000
Composite fit 38274.5 98.635
Residuials 529.5 1.363



Analyzed by: _________

DM

WH11C-SD-WMA-DP-G057 REV 0

BEST AVAILABLE COPY



Spectrum 11a32!.5.CNF
e IId: RE,: . . . . Modeled Peaks =1,2,.. etc Display Max,: 051

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

.. ....................... 6.

BEST AVAILABLE COPY

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

........ 3..



1, 1,- [Dat-: Pump for- A E.? Spec tr-um:n 1 1 a3 24 5 .CNF WHCSD-WM-DP-057 REV 0
1 0. 0. 0. 0. 0. 0. 0. u.0

111. 0. 0. 0. 0. 1. 0. 1. 0. 0.
21 0. 0. 0. 1. 0. 1. 0. 1. 0. 1.

*0. 1. 1. 0. 0. 0. 0. 0. 0. 1.
70. 0. 0. 0. 0. 0. 0. 0. 0.
7.0. 0. 1. 0. 1. 0. 1. 0.

* .7*q0. 0. 0.

NI1*. 0. 0.0..

i1 .2. .1.0. 0. 0. 0. 0. .

131 0. 0. 0. 2. 1. 0. 1. 0. 0. 0.
141l 0. 0. 1. 0. 0. 0. 1. 1. 0. 0.
151 2. 1. 0. 0. 0. 3. 1. 0. 0. 3.
161 2.0. 1. 2. 0. 0. 0. 1. 0. 0.

1. 1. 2. . 1. 2. 1.1
1 2 2

10. 21. . 27 30. 17. 29. 1 7.
2.,1 14.' 19. 26. 29. 45. 50. 61. 58. 37 . 2
271 1. 6. 3 . 3. 3 . 1 . 4 . 0. 1 . 4

.1. 2. 2 .5 . 5 . 9. 7 . 10. i
27 . 6. 7 . 9. 10. .13. 13. 0 .

3.7

8 . 172 .206 . 0 :1. 896 1 00. 1 . 2 79.

0. 0. 0.- 0. u.

N-~~ - 16. 0,* . 07. 3. 60. 0 . 0 J-.

0. el. 0. U. 0. 0. 0. 0
0.0 .7 .0. 0. 0.N

IN0. 0. 0. 0. 0. 0. 0 . 0 .

41 2. 0. 0 0. 0. 0. 0. 0. 0

12~~ 7. 6. 7. 0 .. 2..
* 0. 0.7 ~~

0. 0. 0.

1.0. 0..
-1'0. 0. 0. 0. 0. 0. 0. 0. U

511 7. 0.

BEST AVAILABLE COPY



Westinghouse Hanford Co.

G EN ER AL A LP H A E NE R GY A NA LY S I S
Rev. 2.01

DATA REDUCTION REPORT WCS.V~D~ 7 RV

File ID: 12a4232.CNF'

Counted on: 11/12/93 @15:23
Detector: AEA12
Geometry number: 1
Count time: 28801. Sec

PEAK ANALYSIS

Y 1'oai he i jI1 Peak crmter 07!1111
i t 1 A11 fi a Inu~ F nal IitIial FiVnal 11
Vn 1.1) 357.1kK 159.912 12.000 K.631 n1.'~

)5 .0 U.37 1 1)7 00n .h7?

PEAK RESULTS

Peak Error Limit: 25%

KAEKA Peak Centroid Count %err

.1 < , . . . F W H R a e .

f. 7 *. 5.2R ., l n n 0.5 1 ?.P. 1. q.).I

1G1. u0' K <--val id peaks only--> 2.02 BESTAVAILABLE COPY
DETECTOR CALIBRATION

Energy(NEV) = 4.091 + (0.0046)*Channel
Energy range (MeV) : 4.091 TO 6.447

Efficiency = 0.1138 CPM/DPM

TOTAL COUNT DATA:

It or! Total K QCnevnrv'
Raw: spev~ruin 927.0 10000
Smoothed 927.0 100.000
Composite fit 969.1 104.541
Residuals -42.1 -4.541

Analyzed by:__________

DM4



Spectrum 12a4232.CNF
LOTnrri: Raw . ....... modeled Peaks =1,2,.., etc Display max.: 106 .9

'vH C..SD-WM- DP- C5r7 REV 0

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

..... ..... BESTAVAILABLE COPY

.............................................. 1

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

~400



Pinl~imp for !AF.A Spectrumn: 12a4232.CNF CSDWDP07RV
(.0. C) C. 0. 0. 0. 0. 0. 0.

I i C.0. C0 0. 0. 0. 0. 0.C)

* .0. 0). C. 0. 1 0.
0.. 0. 0. 0. 0. 1. 0.0
51 0 0. . 0.0. 0 0.).

C) .0. 0. 0. 0. 0. 0.

(1 .0 .0. 0. 0 . 0. 0. 0
0 .C. 0). 0)C. 0. C). 1

N) r}, .. 0. 2) 0. 0. 0. .

1'l0 0. 0 . 0. 2 . 0 . 0. 0. .

16' 0. 1 . 0. 0. 0. 1 . 0. 1 . C).
171 0). 0. 0. 1. 1. 1. 0. 0. 0. 1.

1 12. 0. 1. 2. 0. 0. 1. 0. 0. i

m .C.0. 0. 3. 0. 3 .

3 . .

2~ I. 0.1 .1. 4. 3 .
2" 1 ;.32. 3. 1 . 2. 6. 0. 1.

2.'.1.3 3. 0. 3. 0. 1

3. 2

10 ~~~ 0I IC. 1. I). 02 7
31 01 12 3 2 . 10

. o. 0) 0 . 0 . 0) 0. L
0) 0.C. 0. 0). 0. 0). 0 .

3' 0. . 0. 0. 0). 0. 0. 0).0
I C.0. 0 . 0. 0. 0. 0. 0 . 0.

4 11 0. 0. 0. 0. 0. 0. 0 .0..
4100.0. 0. 0. 0. 0. 0. 0 )

41 C. . .0. 0). 0. 0. 1

U. . C. 0. o). 0. 0. .1
C). 2~ C. 0.C).0. 0. .

02 ) . 0. 0. 0 .

BEST AVAILABLE COPY

41



Westinghouse Hanford Co.

GFNE PAL. ALPHA ENERGY ANALYSTS0 Rev. 2.01

DATA REDUCTION REPORT

File 11D: 9a1361.CNF

Counted on: 11/12/93 @15:22
Detector: AEA9
Geometry number: 1
Count time: 28804. Sec

PEAK ANALYSIS

Pa Pea k h e igqht P eak c--en11te r !fI"I
InAitLialI Final In i tialI F,InalI Initial iinIal 1 11
3159. 6 3 15). 0 361.799 361.799 10.000 2.571 500 1

55.5- 55 0.0 15 206.015 10.000 3.051 .00
)2 .0 52.0 267 .3 267 .334 1.0 .5 .0

333.5 333.5 232.562 232 .561 10.000 3 .737 5 .000 .5

PEAK RESULTS
Peal' Frror- kim it: 2 5~

ASA eakCentroidi Cot: eir
W ~~no Fne Ex . Oh. i f. WIMRate C/1n 095 d!

:214 0 .4109 5.796 5.790 0 .0060 .0 1 7 .30 3 . 51. 8 -

(13 5.786 5 .790 -. 0041 -7 1. 0.<L.
2 ~ P23 8 0.079 5 .499 5. 520 -. 0210.01 1.40 7 .6 13. 9 0. U'

0.062 5 .342 0.01 1 .10 8.6 7.08 0 .%v:
0).409 .14 3 5. 182 - .0390 .02 7 .29 3 .3 51 . ISV

s.4i 5 . 102, -. 020" 51 .0 8 .

TotalI 0.5P K--Validd peaks- onl y--> 17 .09 BESTAVAILABLE COPY(
DETECTOR CALIBRATION

Energy(MEV) = 4.112 + (0.0016)*Chs-nne1
Energy range (MeV): 4.112 TO 6.468

Efficiency = 0.1408 CPM/DPM

TOTAL COUNT DATA:

I tem Total SRecovery
Rwspectr-umi 8559.0 100.000

Smoothed 8559.0 100.000
Comiposite fit 8203.7 95.8018
Res iduialIs 355 .3 4 .15 2

Analyzed by:_______ _

1DMI

402



Spectrum 9a1361.CNF
1 Lc'eni Raw =. . .. Modeled Peaks =1,2, .. , etc Display max.:. 90

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

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

403



R~1% DiL-aDu~r or AEA Spectrum: 9al361.CMF VvHC-SD-WM-DP-05 7 REVO0
1.30 2. 2. 0. 1. 0. 0. 0'. 2.
2112.2. 1. 0. 0. 0. 2. 9. 4.

A2. 0. 0. 1. 0. 1. 0. 0. 0.
n0.0. 1. 0. 0. 0. 1. 0.

0 ~. 2 . 0 . 0. 1 . 0 . 0 .
Q, ).0 0. 0. 0. 0. 0. 1. 0. K

C). . 1.'9.0. 0. 2
a..

1117.1. ).0. 0. 0. 2. ..
121 C). 2. 2. 1. 0. 0. 1. 1. 2.
131 0. 1. 0. 1. 0. 2. 1. 2. 3. 3.
1411 0. 1. - 1. 3. 1. 1. 4. 6. 3. 10.
151 2. 3. 2. 1. 0. 1. 1. 1. 0. 1.
161 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
171 nl. 0.o . 0. 0. 1. 2. 0. 0. 0.

1I '9If . 2 . 1. 70 .. 3. I. 0.
I 3. 3, a.

7 .

7 '1 72. 7(7 1)2 1
3 . .~. . 2 . 37. 2 .

25 .8.(14 18. 20. 9. 14 . 13.
2 6 1 12 17. 25. 3 3. 40 . 45. 71. 70. 49.
271 10. '.3 .2. A 4 . 2 . 1 . n

28 031 5. 3 . I. 3. 8. 9 .
2') 1 13. 9. 1 1. 18. 30. 237. 27 .

3 . 13. 1*77 '. 37 ' 7
35 !2 63 9 . 1 5 13 . 124. ill. 98

36 1,1. 0 . 32 .32 . 478. 389. 26 . 1 . 57

37 1. 0.01.0 .0 .0

0 0.0..0. 0.0 0

r. . 0. 13 .. 0.9 0 .
3 3 0 0. 13. 12. 01. 08. 03.
ThI 11 27. 26. 42. 47. 08. 26. 14. 57

370. 0. 0. 0. 0. 0. 0. 0. 0. 3
-. 0 . 0 . . 0. 0

0. 0.

3..0. 0. 0. 0. 0. 0. 0. 0

4r 6 . 0. 0. 0. 1. 0. 0. 0.

471 1.- 0. 0. 0. 0). 0. 0. 0. 0).

-181 7 . 0.- 0. 0 . 0. 1. 0 . 0. 0 .

491 0 1. 0. 0. 0. 0 . 0. 0. 0 . 0 .
51 1) 0.

BEST AVAILABLE COPY

404



Westinghouse Hanford Co.

G7EN14ER AL1 A LP HA E NE R GY A NA L YSI S

Rev. 2.01

DATA REDUCTION REPORT

-- ~ F

Counted on: 11/12/93 @15:22
Detector: AEA1O
Geometry number: 1
Count time: 28803. Sec

PEAK ANALYSIS

()1 ' )r) C 176 12 .000 ) 331/!.
-,)07.757 2 6 7.7254 10.000 .. 98

0i 607. 1 2 3 2. 9 (9 232.988 12 .000 2.601 6 .2

PEAK RESULTS
Peak Error Limiit: 2 50

A FLI lak (I I "Io i Coun 00 L I F
F2 r0 rac ::p. Ohs. PDi ffI. F211111 Ra te c/in (0

(n r42,' 9.76 23.2 17 -. 0710.01 12 .0 7 -)

5r- .796 2.03 17 -. 021 10( .
S 0. 070 5.543 0.02 2.10 6.2 17.1 U

0 .040 5.362 0.01 1.19 8.2 9.9 0 . I1022
0. .1 .32 .199 0 .02 13.10 2 .5 108.60.>.-

TOq~ 1F -0.972 <-vol id pecaks only--> 29.26 BESTAVAILABLE COPY
DETECTOR CALIBRATION

Energy(MEV) = 41.104 + (0.0047)*Channel
Energy range (NoV ) -4 . 104 TO 6. 2 10

EIffi c iency = 0. 1206 CPH*/DPIM

TOTAL COUNT DATA:

Item Total b Recovery
awspectrum 14455.0 100.000

Smonothed 14455.0 100.000
Como osite fit 14048.6 - 97.188
Res idualIs 406.4 2.812

Analyzed by: -___

40,;



Spectrum l0a2266.CNF
17>;;~~~~ ov' 1m:=... odeled Peaks =1,2, . ., etc Display max.: 3 7 11

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

BEST AVAILABLE COPY

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



p. aDump for- AEA\ Sprcrum:lll lOa'2266.CNF WHC-S D-WM- D P057 REVO0
0.(1 0. 0. 0. 0.i

11 0. 0. 0.0 0. 0. .1

l 7.7. 7.2. 3.0..0..
0.0. 0. 0 .0 .0 .

7. 7 .02. 0. 0.0..
0. 0. . 0. . 0. .0.0. 0/I 0. . 0. 0. 0. 0. 0. 0.*

1-) .0. 0. 0. 2.0. 0. 0. 0. 0
0. . 0o. Ia. . 3 . 1 . 0a. 0i.

K.7 7.14. 1. 0. 0. 0.2..
11 .1 . 0. 0 . 0 . 0. 5.0

17 . . 1 0. .. I

2 0. 0 . 0 . IaI.I 0.I
0 . I

21 1 0.0.1 . - 3. 10. 0.1
1 16 1. 32 1. 22 2.0. 6

16 .7. 76. 45. 10. 04. 05. 0. 2. ..
121 0. 0. 1.0.00.00.5C.

2 . 2. 31. 2 . 3. 7. 32.
KP(. 1. 75. 31. 2. 29. 48. 32.

3 . 6

I . . 3. 12. 0I 10. I1S. 2 ).

166 ,1. (2 1. 3 9. 2. 2i5. 7 5. 3. 3(.
0.1. 1. 0 2. 19. 48. 2.

c3: . . 2. 0. 2. 2. 0.
31 '3. 0 . 0. . 01. 3. 0 .
3111. 11 . 012 1.0. 18. 1.

0(3 7.6. 1(3. 103. 20 23. 10 . 111.
466. 621 72. 71. 645. 435. 3

I 0. 0. 0.0. 0a.
0 . 0 0. . 0. 0.0..

0. 0. 0. 0. 0. 0. 0. 0. 0
46 0. 0. 0. 0. 0l. 0. 0. 01.0
171 i. 0. 0. 0. 0. 0. 0. 0. K

1010. 20. 0. 0 . 0. 0 .
43 .0. 0. 0. 0. 0. 0. 0.(.

5 1 0 . 0

BESTAVAILABLE COPY

407



Westinghouse Hanford Co. iZ-'

GE NE R AL AL P HA E NE R GY A NA L YS IS
Rev. 2.01

DATA REDUCTION REPORT 17CS-MD-5 E
SAMPLE

J1289-5781
File ID: 2a2382.CNF

Counted on: 11/12/93 @ 5:30
Detector: AEA2
Geometry number: 1
Count time: 28803. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID initial Final Initial Final Initial Final Initial Final

171.9 71.9 361.416 361.416 18.000 12.322 9.000
2 16.0 16.0 299.227 299.159 28.000 19.537 1-1.000 2-
3 24 .3 24 .3 265.327 265.279 18.000 13.411 9).()00 3>
4 72 .2 72 .2 231.482 231.361 16.000 9.210 3.000

PEAK RESULTS
Peak Error Limit: 2 5

AEA Peak Centrold Count % erLrI
Wl0soope Frac Exp. Obs. Diff. FWHM Rate c/in @95 d/m t n1

I Cm 24 3 0. 381 5.786 5.780 0.0060.06 3.14 5.0 33.1 0 .iI )
Cm244 5.796 5.780 0.016 24 .2 0 .109E-01

2 Am241 0.089 5.480 5.487 -.0070.09 0.73 10.9 6.0 0.270E-05
Pu238 5.499 5.487 0.012 7 .8 0.352E-05

3 Am2l 3 0. 170 5 .276 5 .328 -. 0520.06 1.40 7.8 10.9 0. 100 )11
A Pu239 0.341 5.143 5.169 - .0260 .04 2.81 5.7 21.6 '.>

Pu 2 1 5. 1441 5.169 -. 025 3. <>

Tota1s: 0.980 <-valid peaks onliy--> 8.07 BESTAVAILABLE COPY
DETECTOR CALIBRATION

Energy(MEV) = 4.081 + (0.0047)*Channel
Energy range (MeV): 4.081 TO 6.488

Efficiency = 0.1298 CPM/DPM

TOTAL COUNT DATA:

Item Total Recovery
Raw spectrum 3954.0 100.000
Smoothed 3954.0 1(00.000
Composite fit 3876.1 98.029
Res idualIs 77.9 1.971

Analyzed by: __________

* VR

4 C



Spectrum 2a2382.CNF
1 Lecgcnd. R aw =. . .. Modeled Peaks =1,2,.., etc Display Max.: V3.

71.)PV -; r -u~

3...........I
............................ 4.....
.......................................................... .........

.......................................... 4 ....
.........
.. . .............

.................... 3
......3.

22
.............

....... EST AVAILABLE COPY
12..

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

.......................................................... 1...

............................................................... I
.................... 1



Pa1w Data Dump for AEA Spectrum: 2a2382.CNF W-I-SD-WM-DP-057 REVO0
1 o. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 0. 2. 2.
21 0. 2. 1. 2. '3. 0. 0. 0. 2. 1.

1. 0. 0. 0. 0. 0. 0. 1. 0. 0.
1. 0. 0. 0. 0. 0. 0. 0. 0. 0

* 2. 0. 0. 0. 0. 0. 0. 1. 2.
6i1.n .1 .i

0. 1. 0. 2

0.'. 0. 0. 0. 0. 0. 0.

12 . 0. 0. 0. 0. 0. 0. 0. 0. 1.

131 1. 0. 2. 0. 2. 1. 0. 3. 3. 2.
141 4. 2. 2. 2. 6. 4. 3. 2. 4. 2
151 1. 1. 1. 2. 3. 0. 1. 2. 0. 1.
161 1. 0. 0. 0. 0. 1. 1. 0. 1.

171 i. 2. 1. 0. 0. 0. 0. 3. 0.
0 . 1. 1. 0. 0. 2. 3. 0

21 21 2. 4. . 5. . 7 .
2 '. 9. 10. 15. 1782. 27 2. 2.

. 5 5. '17. . 78. 73 . 0
71 . 8 1. 77 . 60. 419. 39. 33. 23

9. 9 . 6 . 6. 8. 7. 7 .
251 16.! 9. 13. 18. 19. 21. 15. 18. 24 . 2.
261 19. 20. 24 . 29. 23. 26. 29. 15. 26. 21.
271 17. 14. 10. 8. 8. 7. 3. 8. 7. 1.
281 3. 2. 4 . 2 . 3. 7 . 4. 6. 5 .
2 (y1 . 11 7. 11. 12. 15. . 20. 1 q

2 K . 1 
00.

79. 16. 15 . 25. 31 . 36. 32 . 30 . .

4. 54 . 49 . 40. 57 . 49. 79. 72 . 67. 2
S1 7. 82. 66. 65. 68. 58. 34. 26. 37. 2.

7 17 . 12 . 9. 5 . 4.. 1 1 0. 0.
0. 0. 0. 0 . 0. 0. 0. 0. 0 .

3. 0 0. 0. 0. 0. 0. 0. 0.
400.I. 0. 0. 0. 0. 0. 0. 0
41 . 0. 2 . o. 0. 1 . 0. 0. 0.

42 1 0. 0. 0. 0. 0. 0. 1. 0
13 1 9 0 . 0 . 2 . 0 . 1 .0 .0

4 1 0. 0. 0. 0 . o. 0 . . 0
45 1 0. 0. 0. 0 . 0. 0. 0. 1 . 0.
461 0. 0. 0. 0. 0. 0. 0. 1. 0. 1.

I0 1. 0. 1 . 0. 0. 0. 1. 0. 0. 0
91 0. 0. 0. 0. 1 . 0. 0. 0. 0. 0.
511 0. 0.

BEST AVAILABLE COPY

410



Westinghouse Hanford Co.12 I,

G E NE RAL A LP HA E N E RGY A NA LY STIS
Rev. 2. 01

DATA REDUCTION REPORT

SAMPLE liWHO C- S D -Wi A- -C, R EVO

Counted on: 11/12/93 @ 5:31
Detector: AEA3
Geometry number: 1
Count time: 28802. Sec

PEAK ANALYSIS

Pea)%I: he Iht P eakI, cen It e r EU
Ill~~~~~~~~~ I n i t Ia1 I nF1 I ia1 a1 i i 1 1ina I nir :

42.9 12.3 1'1 37 32 1200 .571 o.
41507.6 1507.6 233.614 233.640 12.000 6.207 (6.000

PEAK RESULTS
Peak Error Limit: 25%

F! r 1Lro rar Exp . Ohs. DI f 1. FVIMRate c/n 09F5 (,/1
0. I17 .7 6 '-.761 -0075 2.091 1)

m215.736 53.761 t) C 025
2 Pnt212 0.058 5.499 5 .4 93" 0.0060.03 4.06 4.5 1.7

Am 2,11 5.480 5.493 -.013 283.)
3 Am 2 z]3 0.022 5.276 5 .313 - .0370 .02 1.55 7 .3 10.5 (J.17
4 Flu 2 39 0.607 5. 143 5. 154 -. 0110.03 42 .31 1.4 282 .8 0.17->

P I 2 -0 5. 144 5. 154 -. 010 282 .8 0. 12 70-

' tals: 1 .004 <--valid peaks only--> 70.02 BESTAVAILABLE COPY
DETECTOR CALIBRATION

E110rgy(IMEV) =- 4.079 + (0.0046)*Channel
Energy, range (V):4.079 TO 6.435

r-f f c lenCICy 0 . 14,9 6 CP M/DPMH

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 33475.0 100.000
Smoothed 33475.0 100.000
Composite fit 33610.0 100.403
Residuals -135.0 -0.403

Analyzed by:

411



Spectrum 3a3725.CNF

1 Legend: Row =.... Modeled Peaks =1,2,.., etc Display Max.: 9193.6

%3D 'N-DRP0 7 REV 0

........ .................................. '.

2

............... 1..
......................................... I1
............... 1

~412



Haw~ Data F)Lmp foi- AE.IA Spectrum: 3a3725 .CNF VVHC-SD-WM-DP-O57 REVO0
0. 0. 0). 0. 0. 0. 0. 0. 0. 0.

i0.0. 0. 0. 0. 0. 0. 2 . 1

21 4. 3. 6. 2. 1. 0. 2. 3. 1
31 0. 1 . 0. 0. 0. 0. 0. 0..

01 A 0. 0. 0. 0. 0. 0. 0.~ 0 .
5 . 0. 0. 1. 0. 0. 0. 0. 0.
1 0. 0. 0. 0. 0. 0. 0. 0. 1. 2.
710. 0. 0. 1. 1. 0. 0. 0.

0. 0. 0. 0. 0 . 1*~ 0. o . 0. 0. 0. -

H 1. .0 . 0.1. . 0 .

121 u. 2. 9. 0. 1. 0. 0. 0. 0.
13 1 1. 0 . 0. 3 . 0. 1 . 3 . I1. ().
111 1. 1. 3. 2. 2. 3. 4. 6. 1.
151 3. 4 . 2 . 2 . 4 . 2. 0. 2. 1 .
161 1. 2. 1. 1. 4. 0. 0. 2. 3. 0
171 4. 1. 3. 1. 3. 1. 1. 2. 5. 3.
101 1. 5. 3. 2. 3. 4. 2. 0. 5. 1.
191 1.5. 41. 1. 2. 3. 2. 4. 5.2
201 0. 9. 5. 9. 11. 5. 12. 19. 16.

2 '. 2. 3. 11 61. 67 . 92 . 106 . 157 .

26 1 [6. 2. ).6 39. '1. 37. 15. 0
27 1 0. 32. 15 . 7 . 6 . 4 . 3. 0. 2

2h . 1 . 4. 0. 4 . 1 . 7 . 5. 3
291 1 5 19 . 17.- 17 . 40. 50 . 38. 55 . 62 .

96. 101. 116. 125. 159. 156. 139. 131.
1 70 . 47 . 3 5. 10 . 3 . 3. 1 . 3 .

-32 .1 1. 2 . 6 . 3 . 2 . 2. 3
11 .5. 7 . 9 . 8 . 0 . 7 .

1') 20). 183. 20 . 23 . 33 . ,1r 72
H 161. . 254. . 318 . 3 27 . G76. .

31 5~ 596 . 7 0 3. 933 70. 835 . 7 7 8. 29  22
371 71 116 . 72. . 12 9 . 1. 0

3 . 0. 0 . 0 . 0 . 0 . 0..
03 . 0. 0. 0. 0. 0. 0. oD. 0 .

411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0
42 1 0 . 0. 0.- 0. 0. 0 . 0. 0. 0. 2
431 '3. 0. 0. 0. 0. 0. 0. 0. 0.
4411 0. 0. 0. 0. 0. 0. 0. 0. 0.
-451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0
461 0. 0. 0. 0. 0. 0. 0. 0. 0. n.

.11.0. 0. 1. 0. 0. 2. 0. 0.
1 131 i 0. 0. 0. 0 . 0. 0. 0
I49)1 0. 0 . 1. 0. 0. 0. u
51 1 0. 0.

BEST AVAILABLE COPY

413



Westinghouse Hanford Co. "'~'

G ENE R AL A L PHA EN"E R GY A N A LYS IS
Rev. 2 .01

DATA REDUCT ION REPORT WH'C-SD-WM ,-DP-057 REV 0
SANPPE

File ID: 4a4956.CNF

Counted on: 11/12/93 @ 5:32
Detector: AEA4
Geometry number: 1
Count time: 28802. Sec

PEAK ANALYSIS

POaOL Peak heigh 9t Peak center FWHM Tai
TD Initial 1'Tal Initial Final Initial Final initial in

1680.5 680.5 364.1371 361.371 10.000 3.224 5.0099 .
2106.9 196.9 306.612 306.609 14.000 4.136 7.000

'22.9 22.9 267.572 267.515 14.000 4.191 7.090
35.9 35.9 256.580 256.080 6.000 0.085 3.00

5 1381.6 1381.6 233.178 233.173 12.000 3.912 6.000

PEAK RESULTS
Poa11 E3rror Liit: 25?:

AEA Peak Centre id Count %err Ant 1viLv

LD lontocne Era c Ex p. Ohs . 0 if . FWI I Rate c/in 09 5 (1/1"in!
I w 241 0.319 5.756 5.754 0.0021.01 16.55 2.2 212.5 0.)h4

2 PU238 0.056 5.499 5.489 0.0190.02 2.89 5.3 50.4 5. -

AMI1 5.480 5.489 -. 009 38.6 H17 -u

5.309) 0.47 13.7
4 AM241 0.062 5.276 5.256 0.0200.00 3.23 5.0 41.0
5 PAMn 0.579 5.143 5.151 -. 0080.02 30.06 1.7 378.1 Qj

Pu1014 5.141 5.151 - .007 37 .

Totals: 1.016 <-valid peaks only--> 52 .72 [BESTAVAILABLE COPY
DETECTOR CALIBRATION

Energy(MEV) = 4.078 + (0.0046)*Channel
Energy range (MeV): 4.078 TO 6.433

Efficiency = KUM79 CPM/DPM

TOTAL COUNT DATA:

Item Total A Recovery
Raw spectrum 24904.0 100.000
Smoothed 24904.0 100.000
Composite fit 25534.7 102.533
Residuals -630.7 -2.533

Analyzed by:________



VR

vVH- -S D -WMNTrD ) 07 R EV 0

BEST AVAILABLE COPY

415



Spec t rum 4 a z95 6. CNF.
I [acvi:Ra=. . .. Miodeled Peaks = ,,..,etc Display Max. 7 5 5.?7

VM'C-SD-MWP-O57 REV 0

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

BEST AVAILABLE COPY

.................. 1

............................................. 1

416



Ra~w Daf>-,, Dump for AEA Spectrum: 4a4956.CN\F W;HC-SO-WM-DP-057 REVO0
1 . .0.0 0. 0. 0. 0.

Ii r). . 0 . 0 0. 0 .0. .2
i 0.2. 1 0. 2 3.0.

30.1.0. 0. 0. 0. 0.
,1!.0.0 0. 0. 0. 2.
5 1 0.0. 2. 1 . 0. 2. 3. 1. 1
31 2.0. 0. 0. 0. 0. 0. 0.0..
7 1 0. 0. 0. 0. 0. 0. 0. 0. 10.

I1 .0.01. 0. 0. 0. 0 . 1. 0.
5 . . . .0. 0. 1. 0. 0

711 0. 0. 0. 0. 0. 0. 0. 0.1..
121. . 1 . 1. 0. 0. 0. 1.

I . 0 . 0. 21 1. 0 . 0 . 0.
15 2 2. 0. 0. .02.1I(II 0.00.3.0. 0. 0 .

171 n. 2. 1. 0. 5. 2. 2. a. 2
12 0 . 1. 0. 0. 0. 0. 3. 1.
13 .. 0. 2 . 0. . 1. Ic

151 2.5. 2. 0. 40. 1. 0. 2. 71.
2161 1 01. 05. 06. 31. 03. 03. 28. 1 . 1

171 02. 231 . 0 )I. 5 1. 274. 274. 19 . 82. 1

101 ~ KI2. 10. 23.1.23..1..
1)1 1. . 3 22. 02.3.1 .

ill2. . 7. 3. 12. 6. 6. 7.
21 8. 25. 26. 31. 33. 53. 4. 18 -0

22I. I2I-). 29. 321 37. 44. 55. 56. 11 .
162 770 1500. 1 . 1022. 158. 1 5.

125 . 2. 0. 5. . I I.

3 1 . 30. 13. 2). 35. 32. 17.I
31, 7 .. 4. 2 . 2. 30. 21. 18.

2 3 9 . 2 1. 21. 209. 058. 37 . 2.12. 21
31-. 5. 150. 794. 82. 465. 492. 57. 56l.

06 770 . 11 . 13 1. 15 2
0 . 0 . 0. 0l 01. 0. 0.

32 1 1 0. 0. 0. 0. 2. 1. 1. 0. 0 .
331 0. . 3. 0. 2. 5. 3. 1. 1. 0

3401 . 0. 3. '0. 10. 11. 10. 07.
351 2. 19. 23. 31. 30. 25. 20. 03. 01. 0
361 0V. 55. 70. 79. 0. 72. 45. 50. 0
41 0. 70. 0. 0 . .0 0 . 0 . 3.0.c

1 1 . 0. (9. 0. -0. 0. 0. n

0.0.. 0. 0. o.
'K 0. 0 .0 .0 .K

All~~BS AVILBL 0. 0. 0 0P.Y.0. 3

421 .0 0. 0. . 2 0. 0.4.17



WESTINGHOUSE HANFORD COMPANY

WVvHC-SD-WM&-DP-057 REV Q 222-S LABORATORY

ANALYTICAL BATCH Z7 6:

0 -Segrrent Serial No. Customer ID:

A r-y";--s S'Imple Prep:

Instrument: LUZ z) -I Procedure/ Rev: ~ Y>~ ( ~

Starting Time: C) Temperature

Ending Time: Chemist: ~ F

Comments:

Description Lab ID Description Lai) ID

1INITIAL LMCS CHECK STD -~A _Z 1_____

2 REAGENT BLANK )112___

3 S 13

6, _ _ _ 16_ _

7 ________YY. 4 ~ 17

8 18 _ _ _ _

9 19__ _ _ _

10 20___ __

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

Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

A-6000-881 103192)



WHC-D-WM-DP-57 REV 0 "

ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:

PREPARED BY: L-0156DATE COMPLETE: 2 19

L.L. Fritts December 8, 1993

________UNITS: uC,/mL
SPL NAME SPL 10D ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2*SD PREC %REC DET LIM % CT ER

STD631343 J1 284 Am-241 3.1IE+ 1 _____116.1 1.71 E-3 4.8

BLANK J1300 Amn-241 <7.47E-4 ____ _5.7 7.47E-4 36.2

KE13A JI 285 Am-241 3.41 E-2 4.08E-2 3.75E-2 3.75E-2 6.7OE-3 17.9 6.1 7+47E-4 9.8

______2.7 7.47E-4 11.9
_____ 47.2 7.47E-4 3.3

KE13A J1285 241 Spike 205.6 182.5 ____ 1.5 1.49E-3 12.8
______4.0 1.49E-3 6.4

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMSVARIATIONS FOR THIS BATCH:

The results for the standard are in uCi/L.

The results for the spike are in percent recovery.

No rerun requested: The spike recoveries are outside of control lin"its1, however this is the third run
and values for all three runs are fairly consistent.



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Senai No San-ple Pont r~~t. T,,e iss~ed Pnrly

J1 '284.5 EE TLD.1 42 R:17 1 R
De~',-nay *., ~~cao P~.,tUr :s C~a'ge Codr' Rpt'.s

.7. 7

C-J

A ,s12Analyst . Analyst - 4 Analyst -5
LLi

H's HSHSHS H's

AM-241: LA-503-156 (D-0) LIQUIDS SADR
~ ~ 'jjlc'(TI'iwou) llmk N umlwr 781343______________

J 1 284.-5582 A~l ivily of .. tT1 ~rrv ill 7537ll _______________

VANSANT Xi-2 1 Ar-ct Irk [1right from AEIA 912_____________

112/02/93 T( otil. Time i ll e (Muk , IN (TI,() 30

An-241 I 1 i/I (((24 41 *SI A * VKV *W DI DF (1000 nL/)) /S ((* .3 ('2200001 pi /111))
11Ci/nil = pti/L / (I 00011 L/.)
'ri-dee.r % li--c ((AmIV' /MIN (,,,I - lANG) 24 ((3 / (("24 1 + (21 3)) /(NINA - SKV)) 10 0

Rclative (:uninig Error =~ iqare Root- of ((I /C24 1) + (I /M, 13)) 10

bn-241 t /I 3.1 1E+i01 1

n-24 ifi/iL -3.11 E-02

Iti'enig~n error -4.8%/

Xin-24 3 Tracer Rec(overy =32.0%

.4 
.3Data Entry by: Date: 06-Dec-93

Approved~~ by Dt e:cj /,i2~
Form 3 Rev. 1.2 4u Page 1 of 1



WHC-SD-WM-DP-057 REV 0
AMERICIUM 241 ANALYSIS -UNDIGESTED SAMPLE

BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

q WHO-S;-W~4:[DP-O57 REV 0
Serial No Sam'ple Point D 1 ate Tinme Issued Priority

Dete'rnhralon Method: Standard nes :t Unts Charge Code Rersns

T~i~

CDtoe to

Analyst *2 Analyst - 3 'lAnalysl .4 Analyst - 5

-'s His His H'S H's

Dale 7n, Cc -Vwled t'I

AM-241: LA-503-156 (D-0) LIQUIDS BLANK

I:N______________ 'piki! (TIrwvr i) I twl Numbetrr 78B43

J1300-5682 \1 tisit of .\IL'13'f~l (11411/1111 ('A -'tK.) 7537

Batch 0D pk ('I Iller) Voli in it til, (S'R) 0.1

2276 
Tolriiir rf SIllif.~ ilil 111, 0.25

.:A te.~ Aln-tiu I A ( U ii.(AiI' 9

1 2102/93 VI' Conit Timel it) NMinuh'-, (MIN (T(I) 30

Ain-24 I pCi/i = (((2--41 a SIKA " l)'KV *)1' DIII" a (1 000uull/)) / (t4: N5 (' 2000011puunjiW1))

pCi/iiuL = I iCi/l / (10001111./L)
Tracer Z lEec = ((ATO / MIN C1 - 13KG) *2 a (('243 / (C24 1 + C'243)) /(SP'KA SI)KV)) 0100

l~ative Couinting Error =Square RootA of ((I (2H1) + (1/C213)) *100

NOTE: Reported result is a LESS THAN value using
5% of the Amn-243 peak as the Amn-241 peak.

~nn-4 piI -< 7.47E-01

gnI-241 uki/niL -< 7.47E-04

~caic onig error -36.2%/

J-243 rnicr'r Renover 5.7%

IData Entry by: Date: 06-Dec-93

JApproved by D ate: be irjt- jq4 3

Formi 3 Rev. 1. Page 1 of 1



lkfC..SD-WtAM-DP-O57 REV 0
AMERICIUM 241 ANALYSIS -UNDIGESTED SAMPLE

BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE. L.9 VVSDWMDP..o57 REV 0
Ser.al No Sanrpie Po~hi I L T,he Issued Pr,Iy

J 1285.-57621 BECH-TOLD'i-49 1::81 1 "
o,'~.a C : S~aea C Charge CoacdeOh

A~ ~ ~ ~ ~ --I -F
Sa ple5,zeCustomeer ID

CDC

-4A

-LJ

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE_

$~~rpil 0N:in:r Hooke ______________78B43 ___

J 1285-5722 '\fiijV iv 75372i3____________

2276ii v o*ill of illilll.2

4_____________ _ I)igesl, I11it olt Factor 111).

~ Ai li-2" 1I Area; 1)'eak Ilcight. froln AEA 345______________

JVANSANT An-2413 Ari IPP;LIC Iltbight. froln AFEA 151___________

12/072/93 IV 0111, i'ili ill NMilitv"~ (MIN (I'd) 30

Ani-241 I 1 Ci/L -(((-), I1 * SIIKA * I'KW * UF *M [)" (I Ofl1nIL/L)) /(;1:1 ss (222.,ooo)djutti/~l ))

1pCi/nil. = p(_'i/L / (1000nd,1l/)
Tracer '/ IRcc = ((ATOT /MIN UI'd - flKG) *2 ((2,13 1 (2I + (2.13)) / (SI)KA SI'KV)) 10 0

Relative Counting Error = Square 14oot of ((1 /(241) + (1/7)43)) IL)))

Jmn-241 1 iCi/L 3.41E+01

rn-24 t~imL -3.41 E-02

Ippatjvep counting err-or -9.8%

kni-243 Tr1acer Re-covery -6.1%

Dat EtrybyDate: 06-Dec-93

Date: DAnbS q-
Form 3 Revlf" 424 Page 1 of 1



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

ivHC.SWMQPpQ5Z RE~V 0

-73

BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

VwHC-SD-M-DP-057 REV 0
Setl No Sarnple Point j T~ttne Iss~,ed Priority

Dele-nnalon SetodSandard Res.11 Units Charge Code Rr~

TP . !') : 15 " 5

Re- 6~s Caic,,Ial'css . t Aj) * S i3 .

(-I

CJ

Ak *t t, Li Aayt2Analyst -3 Analyst .4Analyst 5

L HsH1HS H'ts H,5

Date Cco;ieed iru.,1

~~r ! PAii C>1 lp IIic ail__ _ _ __ _ _ _ _ _ __ _ _ _ _

AM-41 L Al3-5 (D0 LIQ ID SAMPLE_____________

1 i' 2/0 /9 No. ('io 0jit inti' Nil Nul wr 781N34)3________________

J1285-5782~(BK(; ___1_1__213______i_11)[11/1d__53

R.1tv Couti' (ror 1) Sqar Roto262/(4) 1/24 0

VASAT lm-2411 ii/~i. -'i 11.000frm -02 9

[1 10 13 , ont ve lottin i nuh errIN -T,1)90/

Ti-ace Z Re = ((I-24MI CTdae -ReCovery-)3/ M1+C23)(SM S) 0

Dat Enry y:Date: 06-Dec-93

Form 3 Rev. 1.2 Page 1 of 1



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-0WM-DE-oS REX!- o

BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

VHC-S D-Mpeos REV 0
ea! No Saple PO',: U J li, Tse Iss~,ed P'.or.Iy

Y"5. ;e!'TDL 1-t ''g Coe P

Sa-re S'ze Cico"er ID

Lu

-J_

AM-41 LA-0315 (D0IUISSML

SNQ. piIr (1h vr) Hook Niiinlwr 781343

J1285-5782 Xcvi, of AnI i(.\,I:i1'rIor il ii/1, (A)U)\ 7537

.......... 1  iikf ('I'r (VII \'ollitoe ill till, (sI '1v) 0.1

2276 Vollitie of Soiuuiple ililld (s 0.25

.~IU' !i~ uhtol I Ir (1) 11

6 Dics, 1 lion itt ;ror (111)1

ak Vgyt: Atrt-:2 I I Arvat Pea-k f iht romt AEiiA(2I 3242

J VAr'SANT 13m-I i\r-P,i; i'k l(ight. (toin AEA (211293

* J'te l'ot Al'C(ritt. 01,01I) 18837

12102/93 '\'I (iol 'hle ilt l %fil i-s (\IIN (71'd) 30

1 IotkgrolutuuI ilk C l'\I (1)1K(;) 4

Amt-241 I jCi/L (((!'I I* PC- SIt V * 51KW "W 1)1 (I 001iittu/L) ((C243 SS (2220000dptxu/1tuI))

liti/iiiL = IiCi/L / (I 00tu,/L)
'Inicer % 1Rec =((MDLT / MIIN L-Id - 13KG) *2 *((2413 /(21 + (2143)) / (SIKA SPKV)) I()()

Reilative Counting Error =Square Root, of ((I / (241) + (17(243)) *100

Xtu-24 I pCi/I - 3.75E +01

Enu-241 pCi/niL -3.75E-02

JeIativc counting err-or -3.3%/

n-43Ta -rRecovery =47.2%

lData Entry by: Date: 06-Dec-93

Form 3 Rev. 1.2 Page 1 of 1



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

WHO-SD-Wt-,AD- - Fj-

BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WH~D~MDPO57REV 0
te,.a No Samnple PonI TeIse rot

*J 285-5~~ BCHTLD i :5. 1
Oele-nnat,o,Mxo S~arnda'd FkesWl Unds Charge Code Reruns

Sarmple S.ze x OC -- Customner 10

Reroa'ko Caca~n Fei<is 'A-.

T-, F~~I :7, I

M-C

Anayt- 1 Anal yst -3 Analyst . 4 AflaiysI - 5

cnH's H's H's H'S 's

Ca aPK-Cf IP Cv

AM-241: -LA-503-156 (D-0) LIQUIDS ________N

$ ~ ~ *Iw Chpil' (lowr) Hoo~rk NIimnhur 781343____________

J1285-5982 Arh't of ilt O'V\ 7537i~

2276 s vliif1(11 ['CII 'Illp u ill____ill[,______0.25_

2 )ige~sl. lulll Fni l op-

~ '\iii-24 I Area [Pea;k H eight if.'rnli AEA

JVAN SANT Ain-2 it1 ArI' Ifoak Iligllf. froiii AEA (21f93

K rot Ill Al 1o91

12/02/93 [1,1 ('oif, Tiiii in Minuf us (iIlIN C(OI 30

1 lwrkgroull in (M([iK'C) 7

Ani-241 jiCi/L (((211 SPKA " 1KV "L DF * O (1 000nl,/L)) /((C243 "S'S(200Il II~)

pCi/mbi, pCi/L /(1000 inL,/L)

Tracer % Recr = ((AIUT / MIN C1'd - IIKG) "2 "((2-13 / ((241 + ( 2.13)) / (SP'KA * 51K)) 11)

Relative Counting Error = Sq1ure Root of ((I / (241) + (i/M)'13)) 100

mj,;7-241 llci/l - 5.81E+01

-21 ,/m 5.8 1E-0 2

Jatl"iv colfling err)r -12.8%

4m-4 Iracr Rcovery =1 .5%

/AaaEnr y Date: 06 -D ec -23

Form 3 Rev. 1 .2' Page 1 of 1



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-057 REV 0

BEST AVALABLE COPY

431



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

.~ - - HC-SD-WM- V.--REVO
Sen-at No St,pte Pon - oM Tn-e Issued Po

r ~ ~ ~ - 5 ,CiC

oP-1p1,n~s Pc. od S'nur 1ri1,it0,5 Og Cd.

LUJ

I -/ . jA . yn i A n a ly s t . 4 A n a Iy ~l

P4, His

AM-241: LA-503-156 (D-0) LIQUIDS HEXNO

J 1285-5982 \i vii v of(kn:-~ Att1'rrri 2

2276 Voittllw of S I.Ijje ill11,02

2 I)igr'v"(I )iltttiori Factor(0 )

A .... . A i-2 I I Atr'ii Peak l iidit, frint AEA76
JVAN SANT jttt-2l I Alvat herk I Ieigt fritmt AlA 366___________
. ....... E rh AT Cout. titi.) 78

112/02/9 3 1' ot nl, Tinwi iilli Mint ties (MIN (TI) 30

kickgrtttttd ill CI'M (M1G) .

Ani-24 I pCi/L =(((2-41 * '[KA *SPKV DFI' DE (1000ndi/1) / ((C2413 SS (2220000di~pn/tf))
pCi/inL = pCi/L /(1000niiL/1)
Ticer % 11c= ((AJUT / MIN Urd - 13KG) 2 (M"43 / ((241 + M243)) / (SPt KA SI'KV)) 100

Relative Counting Error = Square R oot of ((1 /(241) + (1/1243)) 100

hn-241 pCi/I. 6.21E+01

i-241 i/i/L .6.21 E-02

Jelative eottnting error =6.4%

F --23 Tracer Reccovery 4.0%

Data Entry by: a 1aeDate: 06-Dec-93

IApproved by: c jtDate: Deeeb 1 - Y _1%lI

Form 3 Rev. 1.2 432Page 1 of I



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

tWHC-SD-WM-D -Q5 1,-,,

BEST AVAILABLE COPY



/-;2 -
Westinghouse Hanford Co.

GE N ER AL AL P HA E N E RGY A NA LY S IS
Rev. 2. 01

DATA REDUCTION REPORT

SAMPLEC-DW

J1284-5582/AM kdCS-&-P0,, REVO
File ID: 8a8593.CNF

Counted on: 12/ 4/93 @ 0:57
Detector: AEA8
Geometry number: 1
Count time: 28801. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM TYaw
ID initial Final Initial Final Initial Final 111f i L;ab 1

17115.9 745.9 298.909 298.909 22.000 15.787 1.0
778.1 778.1 254.033 253.497 16.000 10. 91: (3

?7 0.0 0.1 176.624 176.624 0.000 0. 100 0.100 f

PEAK RESULTS
Peak Error Limit: 25%

A E,, Peak1 Centroid Couint e r I
IsPp roac Exp. Ohs. Diff. FWHM Rate c/mu 05 a,)n

Tli228 0.509 5 .430 5 .461 -. 0310.07 49.60 1.3 601."
Am 24 1 5.480 5.461 0.019 454.1 0

2 Am243 0.507 5.276 5.252 0.0240.05 49.37 1.4 429.2 0.1031>>-l
3 ???? 4.898 0.00 **

Totals: 1.015 <--valid peaks only--> 98.97

DETECTOR CALIBRATION
Energy(MEV) = 4.086 + (0.0046)*Channel

Energy range (MeV): 4.086 TO 6.441
Efficiency = 0.1162 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 46783.0 100.000
Smoothed 46783.0 100.000
Composite fit 47507.1 101.548
Residuals -724.1 -1.548

Analyzed by:____
VR

4;34



Spectrum 8a8593.CNF
I Legend: R~aw =. ... Modeled Peaks =1,2,.., etc Display Max.: 6740.9

WC-SD-M-DP-057 REV 0

2
3

2

1........ 2
............. 2
................... 2
.............................. 2.....

......................................... 2..........
.I..................................................... 2..........
.................................2...........
.............. 1.....

.....................1
................................1
..................................................
........................................................... 1
............................1

4 35



Raw Data Dump for AEA Spectrum: 8a8593.CNF WHC-SD-WM-0P-057 REVO0
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0

11 0. 0. 0. 0. 0. 0. 1. 1. 1. 1.
21 1. 1. 2. 1. 3. 1. 2. 4. 0. 4.

S 3. 3. 0. 0. 1. 1. 3. 4. 2. 1.
0. 2. 3. 2. 1. 3. 2. 2. 3.1
3. 5. 1 . 3. 2. 4. 3. 2. 1..

61 1. 3. 3. 3. 3. 2. 3. 0. 0. 2.
71 i. 3. 3. 3. 0. 6. 1. 2. ..

23. 3. 5. 4. 3. 1. 1. 2
1. 2. 2. 2. 3. 2. 5.

101 1. 7 4. 4. 5. 5. 4. 6. 5.
ill 7. 3. 5. 1. 5. 6. 3. 5. 3. 8.
121 41. 3. 4. 5. 8. 7. 4. 7. 6. 6.
131 8. 5. 6. 9. 6. 7. 7. 10. 13. 8.
141 3. 6. 3. 6. 7. 11. 8. 9. 8. 5.
151 6. 8. 7. 8. 10. 11. 14. 10. 10. 3.
161 10. 11. 13. 12. 10. 18. 10. 5. 23. 17.
171 13. 13. 23. 18. 16. 21. 19. 20. 14. 19.
181 17. 19. 12. 28. 19. 29. 25. 19. 30. 26.
11) 1 29) 29. 39. 29 . 31. 34 . 31. 37 . 3).
201 55. 56. 6. 5. 59. 53. 69. 62. 70.

21 7. 96. 84. 114. 117. 114. 108. 12(. 11
221 1113. 163. 196. 180. 216. 225. 236. 265. 207C'.

3> 30 06. 359. 360. 393. 453 . 462 . 502 56"
24 5. 590. 657. 657 . >-4.6 743 . 739. 787 L)~

231 903. 907. 874. 882. <9LQ 895. 811. 716. 634. 1
261 444. 356. 275. 242. 217. 221. 214. 219. 201. 217.
271 222. 223. 233. 220. 228. 254. 277. 303. 319. 286.
201 309. 389. 395. 433. 417. 431. 494. 566- 528. 580.
291 633. 637. 673. 723. 720. 716. 734. -. ) 715. 768.

3 7-)726. 733. 690. 541. 526. 441. 351. 276. 208. 17
15. 93. 81 . 66. 40. 42 . 16. 9 . 7..

1 . 1 . 0. 0. 1 . 0. 0. 0
331 0. 1. 0. 0. 0. 0. 0. 0 .
31 0. 0. 0. 1 . 0. 1 . 1 . 1 .
351 1. 0. 0. 1. 1. 0. 0. 0. 0
361 1 . 0. 0. 1 . 0. 2. 1 . 1 . 1.
37 1 1 . 0. 0. 1 . 0. 0. 0. 0. 1 . 0 .
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0).
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 9J.
131 1. 0. 1. 0. 0. 0. 0. 1. 0.
14 1 0. 0. 0. 0. 0. 0. 0. 0. 0
4 51 0. 0. 0. 0. 0. 0. 0. 0. U..
461 0. 0. 0. 0. 0. 0. 0. 0. 0
4 71 0. 0. 0. 0. 0. 0. 0. 0. 0. 0
481 0. 0. 0. 1. 0. 0. 0. 0. 0. 9
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

436



Westinghouse Hanford Co./

G ENE R AL A LP HA E NE R GY A NA LY STIS
Rev. 2. 01

DATA REDUCTION REPORT

SAMPLE WCS.VD 7  Ev V
J1300-5682/AM

File ID: 2a2443.CNF

Counted on: 12/ 4/93 @ 0:48
Detector: AEA2
Geometry number: 1
Count time: 28805. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Taui
ID Initial Final Initial Final Initial Final Initial Final

1153.2 153.2 253.817 253.817 20.000 16.393 10.000 3.830

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity/
ID Isotope Frac Exp.- Obs. Diff. FWHM Rate c/rn @95 d/1rn tiC i/ca

I Am243 0.897 5.276 5.273 0.0030.08 8.63 3.0 74.5 O33vK
Pu240 5.144 5.273 -.129 73.8 0. 331E-0 1

Totals: 0.897 <--valid peaks only--> 8.63

DETECTOR CALIBRATION
Energy(MEV) = 4.080 + (0.0047)*Channel

Energy range (MeV): 4.080 TO 6.487
Efficiency = 0.1169 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 4619.0 100.000
Smoothed 4619.0 100.000
Composite fit 4141.9 89.671
Residuals 477.1 10.329

Analyzed by:___________
VR

4837



Spectrum 2a2443.CNF
1 Legend: Raw =. ... Modeled Peaks =1,2,.., etc Display Max.: 15.

WHC-SD-VVM.DP057 REV 0

...........

9 1..428



Raw Data Dump for AEA Spectrum: 2a2443.CNF W5H'C-SD-WMDP057 @V 01 0. 0. 0. 0. 0. 0. 0. 0. O-''0
11 0. 0. 0. 0. 0. 0. 1. 1. 1. 0.
21 3. 0. 0. 0. 0. 1. 0. 0. 0. 1.
31 1. 1. 1. 0. 1. 0. 1. 1. 1. 1.
41 0. 0. 1. 1. 2. 0. 1. 0. 1. 0.
51 0. 1. 0. 0. 2. 2. 2.. 1. 2. 1.
61 0. 2. 1. 0. 0. 3. 1. 3. 2. 2.
71 1. 0. 1. 2. 1. 0. 1. 2. 1. 1.
81 1. 2. 4. 1. 1. 0. 2. 1. 1.
91 0. 2. 0. 4. 0. 1. 3. 0. 2.

101 1. 0. 2. 5. 2. 0. 0. 1. 0.
111 2. 1. 1. 0. 0. 2. 2. 1. 3. 1
121 0. 0. 0. 1. 3. 0. 1. 1. 2. 2.
131 1-. 3. 2. 1. 4. 2. 1. 2. 3. 4.
141 6. 1. 2. 4. 1 . 4. 0. 1. 2. 1 .
151 0. 1. 1. 3. 3. 3. 1. 1. 2. 4.
161 1. 0. 2. 2. 3. 2. 5. 0. 6. 7.
171 0. 1. 5. 2. 3. 2. 4. 0. 3. 3.
181 1. 6. 2. 4. 5. 3.' 3. 6. 6. 3.
191 3. 7. 10. 5. 5. 4. 5. 7. 7.
201 8. 11. 10. 10. 9. 13. 9. 7. 7. 1.
211 12. 15. 20. 9. 17. 16. 14. 19. 13. 1.
221 11. 19. 16. 29. 24. 19. 18. 40. 40. 3.
231 37. 43. 44. 58. 62. 62. 65. 60. 72.
241 90. 81. 10-5-. 117. 105. 98. 119. 127. 153). 1106.
251 136. 153. 168' 159. 161. 153. 127. 122. 96 . 941.
261 92. 80. 65. 43. 37. 27. 28. 20. 20. 14.
271 10. 15. 6. 4. 8. 7. 0. 5. 7. 1.
281 2. 3. 1. 6. 4. ,. 2. 5. 2. 5.
291 5. 5. 7. 6. 5. t8l 2. 4. 6. 3.
301 4 . 1 . 1. 5 . 3. 2. 4 . 2. 4..
311 1 . 1. 2. 0. 0. 2. 0. 1. .K
321 0. 1. 1. 0. 2. 0. 0. 0. 2.
331 1. . 1 1. 2. 3. 1. 3. 2
341 0. 2. 1. 2. 1. 0. 1. 2. 3. 1
351 2. 2. 2. 0. 1. 1. 0. 0. 0. 1
361 1. 0. 0. 1. 0. 1. 1. 0. 0. 0.
371 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 1. 1. 0. 0. 0. 0. 0. 1. 0. 1.
431 1 . 1 . 0. 0. 0. 0. 1 . 1 . 2 . *0.
441 0. 0. 0. 0. .1. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 1. 0. 0. 0. 0. 1.
471 0. 4. 2. 1. 2. 0. 2. 1. 0. 2.
481 1. 0. 0. 0. 0. 0. 0. 0. 1. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

4Z33



Westinghouse Hanford Co. /"
G EN ER AL A LP HA E N E RGY A NA LY STIS

Rev. 2.01

DATA REDUCTION REPORT

SAMPLE EVCJ1285-5782/AM ~ CS aDrU-tRV
File ID: 6a.CNF

Counted on: 12/ 4/93 @ 0:55
Detector: AEA6
Geometry number: 1
Count time: 28803. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 318.5 318.5 299.028 299.028 28.000 28.742 14.000 6.862 '
2 112.2 112.2 253.822 253.366 20.000 18.303 10.000 3.>
3 8.3 8.3 179.380 179.161 54.000 408.696 27.000 I.D

PEAK RESULTS
Peak Error Limit: 25%

PcAEA Peak Centroid Count 0 rr
Isotope Frac Exp. Obs. Diff. FWHM Rate c/in @ 95 dl/r1

W Ain241 0.702 5.480 5.492 -.0120.14 20.74 2.0 155.1 0 .6991,'-0-1
Pu238 5.499 5.492 0.007 202.5 0 .912E-04z

2 Am243 0.244 5.276 5.277 -.0010.09 7.20 4.1 51.1 0.230E-04
Pu240 5.144 5.277 -.133 50.6 0.228E-04

3 Np237 0.056 4.781 4.928 -.1471.92 1.67 23.7 13.5 0.607E-05

Totals: 1.002 <--valid peaks only--> 29.61

DETECTOR CALIBRATION
Energy(MEV) = 4.086 + (0.0047)*Channel

Energy range (MeV): 4.086 TO 6.493
Efficiency = 0.1423 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 14179.0 100.000
Smoothed 14180.2 100.009
Composite fit 14212.4 100.236
Residuals -33.4 -0.236

Analyzed by: _________

VR
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Spectrum 6a.CNF
1 Legend: Rawi .... Modeled Peaks =1,2,.., etc Display Max.: 2466.(-

3~H-DWAo~5 ~

3
3
3
3
3
3

3.
3.

3..
32.
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31............. .
3-1................2..... .
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Raw Data Dump for AEA Spectrum: 6a.CNF WHC-SD-WM-DP-057 REVO0
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 1. 0. 4. 3.
21 2. 1. 1. 2. 4. 3. 1. 0. 0. 1.

0. 0 3.1. 0 1.2. 3 2.2.*. 1.3 0 .. 0
61 1. 1. 3. 5. 0. 2. 4. 3. 0.V
71 1. 2. 7. 1. 4. 4. 1. 2. 3..
8 1 2. 7. 3. 4. 1. 1. 53.2

2. . 4. 3. 2. 2. 3. 2. 2
101 1 2. 1. 1. 4. 5. 3. 3. ,1.
111 5. 3. 4. 5. 3. 7. 5. 8. 3. 3.
121 8. 5. 6. 10. 5. 6. 7. 4. 6. 6.
131 8. 3. 5. 4. 1. 3. 5. 2. 11. 5.
141 2. 3. 3. 5. 7. 6. 9. 6. 2. 7.
151 5. 5. 6. 4. 11. 14. 6. 8. 3. 2.
161 8. 10. 10. 7. 4. 12. 3. 9. 6. 11.
171 8. 9. 9. 6. 9. 8. 9. 7. 15. 10.
181 13. 4. 7. 11. 8. 12. 5. 16. 10.
PM 12. 10. 19. 12. 8. 16. 19. 14. 1P.
201 15. 16. 15. 15. 12. 11. 18. 18. 22.
211l 22. 13. 19. 15. 18. 24. 36. 19. 21.

22 1. 28. 27 . 32 . 40. 43. 43. 28. /1.
231 10 . 4 3. 35. 59. 51. 51. 55. 49. 52. .
11 69. 82. 91. 107. 106. 105. 106. 107. 114 . 121.I
25 1 131 . 119. 135. (71i. 133. 124. 102. 116. 99. 108.
261 100. 88. 90. 82. 82. 87. 71. 71. 82. 66.
271 71. 72. 79. 78. 73. 106. 80. 109. 119. 118.
281 107. 132. 148. 162. 168. 172. 183. 205. 209. 14
291 251 . 249 . 277. 311. 291 . 292. 319. 340 . ~4. ~
301 294. 3 12. 326 . 270. 287 . 2 14 . 247 . 2 1. 1H

155. 127 . 92 . 79. 75. 69. 11. 411 . .
8 4. 3. 8. 10. 3 . 1 . 2 .

33 1 1. 2 . 0. 0. 0. 0. 2 . 0.1
34 1 1 . 0. 1 . 3. 3. 1 . 1 . 1 . 0.1
351 1. 3. 0. 2. 5. 1. 0. 1. 2.1
361 1. 0. 0. 0. 0. 0. 4. 0. 1.1
371 1. 1. 1. 2. 0. 1. 1. 0. 0.1
331 0. 1. 0. 2. 0. 0. 0. 0. 0. 0.
391 0. 1. 1. 0. 0. 0. 0. 0. 0.0
4101 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 1. 0. 0. 0. 0. 1.
421 0. 0. 0. 0. 0. 1. 0. 0. 0.
431 0. 0. 0. 0. 0. 1. 1. 0. 0.

41 0. 0. 0. 1. 0. 0. 0. 0. 1.
451 0. 0. 0. 0. 1. 0. 0. 0. 0.
461 0. 0. 1 . 0. 1 . 1 . 0. 1 . 0..
471 1. 1. 2. 2. 0. 3. 1. 1. 1. 0.
481 1. 0. 0. 0. 0. 1. 0. 0. 0. 0.
491 0. 0. 0. 1. 1. 3. 10. 1. 1. 0.
511 0. 0.
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%0PSM-E-OPENIN, error opening _DKA300:[USER]6A6847.REP;1 as input
-RMS-E-FNF, file not found

WvHC-SD-WM-DP-057 REV 0

443



Westinghouse Hanford CO.

G E NE R AL A L PHA E NE R GY A NA L YS IS
Rev. 2.01

DATA REDUCTION REPORT
SAMPE VJ,1WHC-SD-W.DP.057 REV 0

jl285-5782/AM
File ID: 7a7379.CNF

Counted on: 12/ 4/93 @ 0:56
Detector: AEA7
Geometry number: 1
Count time: 28804. Sec

PEAK ANALYSIS

Pleak Peak height Peak center FWHMTa
Initial Final Initial Final Initial Fnl I~a
237.3 237.3 302.240 302.240 16.000 10.462 P2
79.4 79.4 257.077 257.001 16.000 11.271
10.5 10.5 208.988 208.789 12.000 19.621

PEAK RESULTS
Peak Error Limit: 25%

('akI AEA Peak, Centroid Count er r
Isotope Frac Exp. Obs. Diff. FWHM Rate c/in @95 d/iit Ic

W m241 0.661 5.480 5.472 0.0080.05 9.12 3 .0 81.6 0 . 6
P2?3 R 5.499 5.472 0.027 106.6 0 3

2 Aiii2113 0 .255 5.276 5.264 0.0120.05 3.52 5. 0 29.9) 0 -
3 0 .046 5.042 0.09 0.63 14.0 5.3 0 2

Totals: 0.962 <--valid peaks only--> 13.27

DETECTOR CALIBRATION
Energy(MEV) = 4.081 + (0.0046)*Channel

Energy range (MeV): 4.081 TO 6.437
Efficiency = 0.1188 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 6622.0 100.000
Smoothed 6622.0 100.000
Composite fit 6370.5 96.202
Residuals 251.5 3.798

Analyzed by: ___________

VR

444



Spectrum 7a7379.CNF
1 Legend: I~aw =.... Modeled Peaks =1,2,.., etc Display Max.: 176

WHC2DWM~P-57REV C
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Raw Data Dump for AEA Spectrum: 7a7379.CNF 0'PSW-P57RV0 .1 0.:. 0 0. 0. 0. 6.-OD~DO7RV 0.
110 .0 .0 .0. 1. 1. 0.

21 0 0.0. . 0.0. . 0 0.0.

70 . 2. 0. 0. 0. 0. 0. 0. 0. 1

01 1. 0. 2. 2. 0. 2. 2. 1. 1. 0.

11 2. 2. 2. 1. 1. 1. 0. 1. 0. 3.
121 2. 1. 1. 0. 2. 4. 3. 1. 3. 0
131 1. 0. 1. 1. 3. 3. 2. 4. 2. 4

142 . 2. 0. 3. 0. 5. 0. 1. 4
15 . 0. 2. 3. 4. 3. 4. 3. 3. 1

161 2 1. . 1. 0. 1. 6. 2. 6. . 0.
171 1. 5. 3. 3. 0 . 0. 2. 1. 1. 3.
121 2. 2. 3. 3. 7. 4. 2. 1. 9. 0.
131 1. 3. 6. 4. 9. 6. 3. 3. 2. 4
201 6. 6. 5. 7. 7. 11. 6. 17. 1. 4.
151 0. 10. 2. 8. 5. 9. 8. 12. 14. 1
221 7. 1. 9. 1. 1. 9. 15. 16. 15. 0

171 1. 17. 17. 12. 16. 16. 14. 2. 17. 2
2> 0. 2. 23. 27. 317 . 4 39 2.0.1

51 49 67. 89. 73 78. 84. 6. 7137
201 59. 43. 36. 25. 32. 26. 65. 23. 27.
271 22. 10. 2. 21. 32. 20. 22. 12. 28.
281 24 7. 20, 9. 12. 33. 60. 15. 54. 72.
21 7 101. 12. 12. 16. 10. 18. 13. 242.

1 30 . 24. 22. 23. 231. 172. 165. 12. 195 1 0 48. 39. 73. 78. 13 . 13. 71. 87
165. 43. 06. 15. 02. 06. 05. 03. 07.

331 22. 01. 05. 01. 02. 20. 02. 05. 08.
34 1 04. 17. 09. 05. 03. 60. 02. 04. 02. 8 .
3591 R 7. 201. 31. 1. 04. 2.5 0. 08. 9. 0 2.

365620 1 2. 12. 07. 26. 32. 0. c))
3748. 1. 08. 17. 03. 13. 0. 0.

38 0. 0 . 0. 0 . 0. 0. 0. 0. 0.
39 1 0 . 0. 0. 0. 0. 0. 0. 0. 0. 0
341 0. 0. 0. 0. 0. 0. 0. 0. 0.
311 0. 0. 0. 0. 0. 0. 0. 0. 0. 8

42 . 0. 0 . 0. 0 . 0. 1. 0 . 0. 0
371 0. 0. 0. 1 0. 0. 0 . 0. 0 .

441 1. 0. 0. 0. 0. 0. 0. 0. 0. 0
4591 0. 0. 0. 0. 0. 0. 0. 0. 0. 0
461t 0. 0. 0. 0. 0. 0. 0. 0. 0. 0
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
481 0. 0. 0. 1. 0. 0. 0. 0. 0. 0
491 0. 0. 0. 0. 0. 0. 0. 0. 0. i

451 3. 0.0.00.00..0..
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Westinghouse Hanford Co.

G E NE RAL AL P HA E NE R GY A NA L YSTIS
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE ri~~ .

J1285-5782/AM I~~)*~7R' E.
File ID: 5a5939.CNF

Counted on: 12/ 4/93 @ 0:51
Detector: AEA5
Geometry number: 1
Count time: 28806. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tati
ID Initial Final Initial Final Initial Final Initial Fni
1? 11.1 11.1 361.352 361.352 30.000 25.886 15.000 3 <

22999.5 2999.5 297.993 297.992 24.000 19.274 12.000
3 1084.6 1084.6 252.566 251.697 24.000 20.402 12.000 .2>
4? 29.3 29.3 76.494 76.453 274.000 1.000 137.000 ).1j_(;
5? 2.7 2.7 42.132 41.093 6.000 0.838 3.000 0.230)'

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Atv~
I[D Isotope Frae Exp. Obs. Diff. FWHM Rate c/rn @95 d/m tiL

I ???? 5.760 0.71 10.6
2 Am241 0.630 5.480 5.469 0.0110.09 170.31 0.7 1572.8 0.708'E-03

Pt1238 5.499 5.469 0.030 2053.3 0.925F 903
3 Am243 0.295 5.276 5.256 0.0200.09 79.68 1.2 698.6 .1

P11240 5.144 5.256 -.112 691.7 0 .> II
4 ???? 4.450 2.07 6.3
5 ???? 4.287 0.07 109.

Totals: 0.925 <--valid peaks only--> 249.99

DETECTOR CALIBRATION
Energy(MEV) = 4.098 + (0.0046)*Channel

Energy range (MeV): 4.098 TO 6.453
Efficiency = 0.1152 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 129697.0 100.000
Smoothed 129697.0 100.000
Composite fit 121390.2 93.595
Residuals 8306.8 6.405

Analyzed by:__________



VP
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Spectrum 5a5939.CNF
1 LegenC: Raw =. ... Modeled Peaks 1,2,.., etc Display Max.: 22305.6

3..
3.

* *9' 
*

... O- 3 ......- 2 .R.V.

3.... .. . . . . . .
. . . . . . . . . . . . . . . . . . . 2

. . . . . . .3 . . . . . . . . . . . . . . . . . . . . . . . . . ..2

. 2.. ................ 3.... . . . . . . . . . . . . . . . . . . . . . .2

............................. .... 2
...2........

.3......2....



Raw Data Dump for AEA Spectrum: 5a5939.CNF VVqC-SD-WM-DPO57 REVO0
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 4. 12. 5. 8.
21 6. 5. 14. 8. 10. 16. 9. 9. 12. 11.

8. 11. 9. 12. 7. 18. 11. 6. 15. 12.
13. 18. 14. 11. 12. 16. 7. 13. 10. 16.

010. 18. 11. 14. 16. 7. 19. 12. 23. 25.
61 15. 21. 20. 19. 17. 19. 22. 18. 17. 13.
71 32. 23. 24. 18. 26. 30. 27. 21. 26. 2'>
q1 17. 18. 26. 21. 35. 38. 27. 30. 34. 25.
;91 20. 35. 30. 34. 39. 39. 31. 48. 341.

101 29. 33 . 44 . 35. 32. 39. 31. 4-3. 40 . I1
ill 48. 53. 38. 45. 50. 50. 69. 53. 48. 13.
121 55. 62. 43. 65. 63. 62. 53. 56. 53. 51.
131 70. 83. 70. 69. 58. 59. 72. 65. 93. 101.
141 80. 94. 77. 79. 97. 83. 91. 86. 105. 102.
151 74. 115. 112. 110. 103. 94. 114. 88. 96. 1141.
161 117. 111. 116. 120. 113. 117. 137. 134. 122. 1410.
171 139. 141. 138. 148. 120. 152. 144. 154. 159. 171.
181 170. 165. 177. 164. 171. 177. 198. 181. 179. 193.
191 199). 206. 190. 213. 212. 203. 221. 217. 134. 230.
201 2415. 238. 222. 242. 233. 223. 268. 263. 257. 2641.
211 315. 296. 310. 285. 271. 284. .309. 323. 318. 31
221 -3465. 377. 339. 377. 365. 404. 376. 430. 4109. 7
2 31 1 1 4 82 . 483 . 523. 551 . 605. 657 . 630. 49
24 1 767. 823 . 883. 964 . 1015. 1045. 1126. 1152 . 1 11)5,.
251 12 9 1290. 1250. 1230. 1182 . 1242 . 1125. 1025 . 9A,5 .
261 797. 750. 693. 699. 636. 604. 614. 685. 576.
271 631. 606. 652. 717. 726. 751. 838. 889. 898. 1097.
281 1115. 1163. 1292. 1344. 1455. 1547. 16. 1909. 2097. 2175.
291 24193. 2567. 2653. 2838. 3027. 3046. 32-42,% 3101. 3052. 2979.

224 -5. 2612. 2479. 2215. 1996. 1724. 1465. 1165. 1029. )

612 . 495 . 422. 295. 233. 189. 125. 72 . 75. 2
4')0. 27 . 7 . 10. 7. 3. 2 . 2 . 3 .
33 . 1. 4 . 0. 3. 3. 2 . 0. 1.

311 2. 1. 6. 1. 10. 8. 6. 2. 8.
351 2. 7. 8. 6. 5. 9. 10. 10. 9).
361 13. 15. 7. 12. 4. 5. 10. 8. 12. 11.
371 0. 6. 10. 5. 3. 1 . 0. 3 . ..
381 0. 2. 0. 1 . 0. 0. 1 . 0. 0.
391 1. 1. 0. 0. 0. 0. 0. 1. 1.
401 0. 1. 0. 0. 0. 0. 1. 0. o. I.
4111 0. 0. 0. 2. 1. 1. 3. 0. 5. 3.
421 1. 3. 1. 2. 1. 2. 1. 1. 2. 3.
431 5. 2. 1. 3. 4. 3. 3. 2. 0. 1.
441 1. 1. 3. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 1. 1. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 1. 1. 1.
481 1. 0. 4. 2. 0. 0. 1. 2. 0. 0
491 1. 0. 0. 1. 0. 0. 0. 0. 0.
511 0. 0.

450



Westinghouse Hanford Co.

G E NE RAL A L PHA E NE R GY A NA LY S IS
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J1285-5982/AM -5D.wJoc7 REV

File ID:, 4a40l6.CNF

Counted on: 12/ 4/93 @ 0:50
Detector: AEA4
Geometry number: 1
Count time: 28801. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tan
IDInitial Final Initial Final I nitialI Finial I nj~s i i:>I1

161.5 161.5 303.185 303.185 14.000 6.810 .0W
2 74.6 74.6 257.881 257.875 14.000 5.82% 78.

PEAK RESULTS
Peak Error Limit: 25%

IPeak AEA Peak Centroid Count %err Atvt
ID) fsotopo Frac Exp. Ohs. Diff. FWHM Rate c/rn 095 ri/r1n1(

1, Piu238 0.651 5.499 5.508 -. 0090.03 4.72 4.08.~3
Ami24l 5.480 5.508 -.028 5 2. )

2 Am 2 43 0.291 5.276 5.295 -. 0190.03 2.11 6.2 ,2. ("Pi

Totals: 0.941 <--valid peaks only--> 6.83

DETECTOR CALIBRATION
Energy(MEV) = 4.083 + (0.0047)*Channel

Energy range (MeV): 4.083 TO 6.489
Efficiency = 0.0957 CPM/DPM

TOTAL COUNT DATA:

I t eii Total % Recovery
Raw spectrum 3485.0 100.000
Smoothed 3485.0 100.000
Composite fit 3280.1 94.121
Residuals 204.9 5.879

Analyzed by: ___________

VR

451



Spectrum 4a4016.CNF
1 Legend: Raw = .... Modeled Peaks =1,2,.., etc Display Max.: 1063.6

WHC-S-WM-.P-.57 REV 0

................. 2
............................. 2

.................... 1
......................................................................
................................................ 1



Raw Data Dump for AEA Spectrum: 4a4016.CNF WHC-SD-WM-DP-C57 REVO0
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
21 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
31 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.
41 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
51 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
61 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.
71 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.

011. 0. 0. 0. 0. 0. 0. 0. 0. 0.
A. 0. 1. 0. 1. 0. 0.0..I 0 0 0 0 0 0 0.0. 0 .

ill . 1.0. 0 0. . 0.0.1.
121 0. 0. 0. 0. 0. 0. 0-. 0. 1. 0.
131 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
121 0. 1. 1. 0. 1. 0. 0. 0. 0. 0.
131 0. 0. 0. 1. 1. 0. 0. 0. 0. 0.
141 1. 3. 2. 0. 1. 0. 0. 0. 0. 0.
151 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
161 0. 0. 1. 1. 0. 0. 1. 0. 0. 1.
171 0. 1. 0. 1. 0. 0. 0. 0. 0. 0
181 1. 2. 0. 1. 0. 0. 0. 0. 1. 2

191 2. 1. 2. 0. 1. 0. 0. 0. 0.

221 0.5. 0. 1. 1. 1. 2. 3. 2.
23.1. 4 . 2 . 4 . 2 . 6.1.3

2,11 9 . 1 1. 8. 4 . 13. 13. 27-. 23 . 3(,.
251 11D. 37. 52. 65. 65. 86. 93 7. 8.
261 70. 29. 25. 11. 10. 8. .. 5 .
271 8. 10. 5. 2. 3. 3. 8. 5. 8. P.
281 9. 5. 4. 9. 14. 20. 13. 22. 15. 23.
291 25. 3-5_. 40. 44. 73. 70. 99. 118. 124. 150.
301 171. --T-8- 181. 165. 177. 140. 88. 66. 60. 22.

311 28. . 14 . 10. 10. 6. 9. 2. 2 . )
321 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
331 0. 0. 0. 1. 0. 0. 0. 0. 0. u

310. 1. 0. 1 . 0. 03.0. 0. 1.
351 0. 0. 3. 0. 1. 0. 0. 0. 0.
36 1 0. 1. 1 . 2. 2. 1 . 1 . 2 . 0.
371 2. 0. 1. 1. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. C).
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0
471 0. 0. 0. 0. 0. 1. 1. 0. 0. 0.
481 2. 0. 0. 0. 0. 1. 0. 1. 0. 0
491 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.



Westinghouse Hanford Co. /~/ ~

G E NE R AL A L PHA E NE RG Y AN AL YSTI S
Rev. 2. 01

DATA REDUCTION REPORT ViCS-V-ADP05 REV
SAMPLE v1- ORV

J1285-5982/AM
File ID: 3a3507.CNF

Counted on: 12/ 4/93 @ 0:49
Detector: AEA3
Geometry number: 1
Count time: 28800. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Taui
ID I nit ialI Final Initial Final Initial Final I n ILici I

1716.9 716.9 305.206 305.206 18.000 12.331 9J.00
2 336.2 336.2 258.939 258.867 18.000 10.771 900

PEAK RESULTS
Peak Error Limit: 25%

Pea k AEA Peak Centroid Count %err A ctiv
TIsotope Frac Ex p. Obs. Diff. FWHM Rate c/rn @95 d/11 Ik

A11241 0.666 5.480 5.489 -.0090.06 29.01 1.7 2410.9 0') ,-~
16 Pu238 5.499 5.489 0.010 314 .5 0. 1 112-U_,
2 Am243 0.315 5.276 5.276 0.0000.05 13.74 2 .5 108.3 010>

Totals: 0.982 <--valid peaks only--> 42.74

DETECTOR CALIBRATION
Energy(MEV) = 4.085 + (0.0046)*Channel
Energy range (MeV): 4.085 TO 6.440

Efficiency = 0.1281 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 20903.0 100.000
Smoothed 20903.0 100.000
Composite fit 20516.7 98.152
Residuals 386.3 1.848

Analyzed by:___________
VR

45 ;4



Spectrum 3a3507.CNF
1 Legend: Raw =.... Modeled Peaks 1,2,.., etc Display Max.: 4726.4

2

.

.......... 2
.......................... 2..

................................... 2.
1............. 2.
2-.1.

........................... 1.
................................................................. 1...I

......................1
1..
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Raw Data Dump for AEA Spectrum: 3a3507.CNF 'W~H-S-WA-D P-057 REVO0
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 0. 0. 2.
21 1. 0. 0. 0. 0. 0. 1. 0. 1. 0.

0. 0. 0. 1. 0. 0. 0. 1. 0. 0..2. 0. 0. 0. 0. 0. 0. 1. 0. 0.
400. 0. 0. 0. 0. 0. 0. 0. 0. 0.

61 0. 0. 1. 1. 1. 0. 1. 0. 0. 1.
71 0. 1. 2. 1. 1. 0. 0. 0. 0.. 0.
q1 n3. 0. 0. 1. 0. 0. 1. 0. 2. 1
()I 2. 1. 0. 0. 1. 0. 0. 0. 1. C

101 1. 1. 1. 0. 1. 0. .2. 2. 0.
111 2. 1. 0. 1. 1. 2. 0. 2. 0. 0.
121 0. 0. 0. 1. 0. 1. 0. 0. 0. 2.
131 2. 1. 2. 2. 0. 1. 1. 1. 2. 0.
141 3. 0. 2. 0. 1. 0. 1. 1. 0. .1

151 1. 1. 11. 1. 1. -3. 0. 0. 1
161 0. 2. 11. 2. 2. 2. 1. 3. 0.
171 1. 1. 2. 2. 0. 3. 3. 1. 5. 2.
181 1. 3. 2. 2. 3. 1. 2. 6. 2. 1.
191 3. 2. 1. 5. 4. 8. 1. 3. 2. 5.
201 5. 5. 4. 2. 1. 6. 7. 5. 2. 6.
211 7. 5. 4. 11. 4. 9. 14. 12. 17. 13.
2)1 12. 20. 24 . 23. 21. 19. 26. 29. 23 . K
231 1 . 41 . 38. 37. 38. 41. 39. 36. 4Ql 0

21 1 57. 53. 70. 103. 92. 131. 139~ 120. 1 C33). I:'
251 229.1 278. 288. 303. 323. 313. Q 3 6 6K 362. 357. %.
261 340. 310. 293. 196. 168. 160. 7. 83. 67. 50
271 36. 44. 38. 45. 46. 29. 30., 34. 47. 28.
281 35. 49. 57. 54. 90. 86. 98. 107. 142. 144.
291 205. 223. 269. 323. 375. 426. 459. 510. 601. 601.
301 677. 730. 689. 760. 757. 76. 721. 667. 529. 402.

1118. 330. 243. 201. 185. 103. 97. 62. 59.
*2 7. 24. 17. 7. 3. 4. 1. 0. 1.

331 0. 0. 0. 0. 0. 0. 0. 0. 0.
341 0. 0. 0. 1. 0. 1. 2. 0. 0. 1
351 0. 0. 2. 0. 0. 0. 0. 2. 2.
361 1. 0. 3. 2. 3. 2. 3. 0. 3. 0
371 1. 3. 0. 1. 0. 0. 1. 0. 2.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0
391 0. 1. 0. 1. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 1. 0. 0. 0. 0. 0. 0. 1. 1.
441 2. 0. 1. 0. 0. 0. 1. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 1. 0. 0. 0. 0. 0. 1.
481 0. 1. 2. 0. 1. 0. 0. 0. 0. 0l.
491 0. 0. 1. 0. 0. 0. 0. 0. 0
511 0. 0.
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WESTINGHOUSE HANFORD COMPANY

E 4H C-SD-WM-DP-057 REV 0 222-S LABORATORY
ANALYTICAL BATCH --2 -2 $ -C

Lab Segment Serial No. Customer 1D: 
7

An alIy s is: 7)Sample Prep:

Instrument: '-iProcedure,/ Rev: )
Technologist: Date: LA ( t

Starting Time: (.E~c-Temperaure 
,sc

Ending lime: L4y)Chemist:

Comments:

Description Lab 1D Description Lab 1ID
SINTTIAL LMCS CHECK STD ~~-~1

2 REAGENT BLANK * j ~ j 121_ ___________

~~~ ~~13J __________

4 178 5___________ 1- 1IEEE]________
9 __ _ _ _ _ __ _ _ _ _ fr, k __ ___2 19-5_ _ _ __ _ _ _ _ __ _ _ _ _ _

10 ___________r,__________I_ 2
St nd rdPrmay oo N. ec nd Bo k o. Thrd Bo k o.an Fna V l.o

Stnpar Piand Book Vo. aecnd A Biook Vo. AhirdBokNu ad Fia Vol. Sondr
Type and Aiu t. an Aliquot____ Vol. AliuotVol.Stadar

_ _ _ __ _ _ _ 1 _ _ _ .1 _ _

___ ___ ___ 1*___ 3 ___



WHC-SD-WM-DP-057 REV 0
ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:

LA-503-1 56 November 22, 1993
PREPARED BY: DATE COMPLETE:

L.L. Fritts .3 S J '~ November 29, 1993

UNITS: uCi/mL

SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2*SD PREC %REC DET LIM % CT ER

STD 631343 J1 284 Am-241 2.98E+I ____ 111.2 1.71 E-2 11.1

BLANK J1300 Am-241 1.79E-5 11.4 1.70E-4 19.4

KE13A J1285 Am-241 4.52E-2 4.77E-2 20.5 7.47E-4 4.2

______ _______ _____2.3 7.47E-4 11.6

KE13A J1285 Am-241 86.5 108.8 6.9 1 .49E-3 5.9
_____ ______8.8 1.49E-3 4.7

NARRATIVE. NN O SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

LIST SPECIFIC P ROBLE MS/VARIATI ONS FOR THIS BATCH:
The results for the standard are in uCi/L.

The results for the spike are in percent recovery.

Rerun requested: Sample blank is an actual value, tracer recovery is low on triplicate sample, and sample duplicate

cannot be found.



PLACE ANALYTICAL CARD IN BOX BELOW-DO ?"(3T WRITE IN SPACE

IWHC-SO-VVMA-DP-057 REV 0

Se,,8 No c'-n T,n e Issued P'.Orty

1T 2E4.-53 -E.CH7, TD S:? :47
VI !hccI'.'~O Sa'Oa'd Pes,;l i Cla, Co&e

0-

-LJ7

I,
LUAco '~yI.3 A~s nI~

U) ds ' '

LLCC 5 142 flylA Amyl.
____ ___ ___ 

___ ___ ___ ___ ___ __ JP

Sal8st o . mI 2 p Ik ATr r Beok Numeit rm AA

VAN4-58 SANT iil of24 AreaPea gt-wrom AEA (Ip/r (243K) 75

12293 VTolunt Tf&ime in mn.e (I r) 30

PeAtiveCutin Error4 152aeRo f ( 21 ( f4) 0

A\m-241 Ar ci -iih from AEA

J ANSAT m-2 41 raPnklegi fromm AE 2.493)-17

AT ConTi e i Mini N (rror -d 130

Trner% Rc ((TO /MIN4 CTdoe R-ovr =KG 8.0% 1+C ))/(PA* P)1

IlData Entry by: -Date: 
24-Nov91

Approved by: 'ei 
- Date A ov~" - Z'/

Form 3 Rev. 1.2k Page 1 of 1



WvHC-SD-VVMA-DP-C07 REV 0

AMERICIUM 241 ANALYSIS -UNOIGESTED SAMPLE

* BEST AVAILABLE COPY

460



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Se,.SI No Sa-pC Pomnt 0' ,m Issu~ed Pr?

j 1.00.-5682 ECHTOLD 4~ 4-23 15:22 1

oewr'-al Method Sialclald Posult j- C'ha'ge Code

LUL

11122193 T Count T-m in Minutes (MI 4Td _______-_5

Iree No Reck ((T T rc) / I Cd- K )'2 ((4 /(121+ 23)!(SK SK 10034
Reatv J ontn Erro Sqar Root o0f5 8 ((1tiit /f (241) +e (1in3) r* 100A 7 3

Xm:-Wt D pic(Tn1 r Vi/L in ml,90.1

229Vlme2of iiml in m7E-1

gesatiluntin rror - 19.4%7

J ANSAT m-24 3 Tirae co efromAE (C 11433

P04 nryb:/>$<~- -.~k Date 24-Nov-9TT)388

11/22/93 by Date:e (MN Td

Fncr 3 Rev. (TT/MNCd-DG C243/(2II+C ) SK 1. SPage 10 of



VHC-SD-WM-DP..057 REV 0

AMERICIUM 241 ANALYSIS -UNDIGESTED SAMPLE

__Z_2--/X

BEST AVAILABLE COPY

462



PLACE ANALYTICAL CARD IN BOX BELOW-DO NnT WRITE IN SPACE

171 4?iF/ WHC-SD-WM-DP..057 REV 0

12P-. -57621ECHTOLD 7 1e1- 4-93 6:7'8

s-r. S 1. Cslome9 ID

CDL/ ;
C-3
U

A~alysI A lyst 3A ' 5  Ac~Iyst

LUJ H's Hs Ws

AM-241: LA-503-156 (D-0) LIQUIDS SAMPL

Sqedal No, rpikp. (Tracer) look Number 78______4_

J1285-5782 Nelivity or Amn243 Tracer in (Ipm/til. ________7537

'Bltth IV pikc (Trnrer) Volume in ml, __________0.1

2259 Volume of &aimple in ml, ________0.25_

1160r; No, Jiul ion Factor _________11_

1 Digest Diliffon Factor (DMw) 1

Ann yst m-24 I Area Peak Height. from AEA M4)26

JVAN SANT mr-243 Area Peak Hleight from AEA (C241) 749

Total AT Count (A'm)T) 9448

11/22/93 T Couint Time in Minutes (MIN (7d) 30

Illackground in CPM (3KG) 4

Amn-241 pCi/L =((C:241 * SPKA I SPKV *DF DDF *(Ioonrl,/l)) /(((243 SS - (2220000dpmn/l))

p1i/mL = pCi/L / (10 0 0mL/L)

Traccr % Rev = ((ATOT / MINCMd- 11KG) 12 (C2 43 1(2i + C2 43))/ (SPKA * SPKV)) 10 0

Relative Counting Error = Square Root of ((I /2 241) + (1 /(2.13)) 1 100

~Irn-241 pCi/L -4.52E+01

-4I liCi/ml 4. 52E- 2

~naiecounting rror -42

m3 Tracer Recovery =20.5%

Ipproved by: (g Date: / Z, /c

Form 3 Rev. 1.2 Page 1 of 1



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE
WH-SD-WM-DP057 R;:V p

* BEST AVAILABLE COPY

464



PLACE ANALYTICAL CARD IN BOX BELOW-DO NO(T WRITE IN SPACE

I VJ:HC-SD-WM..DP.057- REV 0
SeJ 'al No Sa"'D'e PeN 'eT- Ise '0'

.31285.-5762 BECHTOLD 111- 4-93 cl: E, 18I D.1e,-, on Mhod Sla'noa,d Re,' l't Ll- Cha~ge Code p~~

Arn_-l LA-503-156 -uCi,, !L E14~157
S'-r' S~ze Cuslo-e' 10

C-) I - - 9  A

-LJ

I, Analyst 2 Analym Anlyst 4 AnalyIst
co

W's WS 's H's P4, NS

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE
Sodn N pikc (Trarer) Ilook Number 78B4 3

J1285-5782 Activity of Am.)43 Tracer in dpm/mL (SPKA) 7537

lamth''I0 pikp (Trnrer) Volume in mL.(PV 0.1

2259 Volume of Saimple in ml, ~ 0.25

Rlorun.'No. Filul ion Ficlor (DF) 1

I Digest Dilution Factor (DDW)1

Afih yst Am-241 Arma Peak Iheight from AEA ((M41) 1310__
JVAN SANT Am-243 Area Penk Hleight from AFA (C243) 97

T OL-11 AT Count (ATO)T) 1122

111/22/93 T Count ime in Minutes (M (Tn) 30

10 ickground in CPM (I]K(-)1

Am-241 pCi/L = (((2'41 1SPKA * SPKV " DF *DDF " (I000mL/.)) /(((243 SS* (22"0000dpm/nl.))

pCi/mL = ;iCi/L / (I 000mL/L)
Tracer % Rec = ((AIOT /MTN Crd - 11KG) 0 2 (C243 / (C-141 + C243)) / (SPKA *SPKV)) 100

Relative Counting Error =Square Root of ((I / C24 1) + (1/r4 3)) 1 100

m-241 1iCi/L -4.77E+01

Jm-241 i/mL. 4.77E-02 J

lteconi error 11. 6%0b _J

m-243 Tracer Recovery =2.3%

IlData Entry by:-- Date: 24-Nov-93 I
Jpproved by: Date: Z' d7

Form 3 Rev. 1.2 Page 1 of 1



WHC-SD-WM-DP-057 REV 0

AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

//2-

* BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

/kf 'HC-SDVVM.DPROS7 REV 0
Se,,Si No s.."ple Po,.,t Tim.e Issued P.,l

D.,- o ~ Me".c Sa~~d ,s.tU-Cha'ge Code -L'

C~slv-p' ID

-IJ

AM-241: LA-503-1 56 (D-0) LIQUIDS CHK EXT No.
-Sedal No, ;pikr, (Ti-aeer) Iook Nutirhr 781343

1l285-5982 Activity (of An213 Traeri in rdpi/mI. (SPIKA) 7537

..IB~tc 1 I- ;pike (Trae) Volime in ml. (SP'KV) 0.2
2259 Volime of "kimple in mL ()0.25
-. ::::Rrun No,: hut lion Factor (DF) 11

1 igrst. Diliit ion Factor (DDW) 1
.Anntyst ... m-241 Airea Peak fHeight from AEA ((--41) 824

JVAN SANT kim-243 Area Peak Height from AEA ((1243) 445

5'__1____I_____ 1('otl AT Comint (ATO)T) 4596

11/22/93 T Gomint. Time in Minuftes (MIN (i) 30

I ackgrotind in CPM (IK)4

Arn-241 10/h., (((12'41 1 S'PKA 0 SPKV 1W * DDF * (1000inL/.)) /(((-243 'S* (22'20000flpm/m))

3iCi/mL = IiCi/L /(I 0O0ml./L)

Tracer % Rec, = ((ATMT / MIN (i'd - 13KG) *2 ((2 43 / (1, + (2-4 3)) / (SPKA S'PKV)) 10 0
Relative Cotin ng Extor = Sqwuare Root of ((1/ (2 41) + (1 /(24 3)) 10 0

lm-241 pCiA/ - 5.53E+01-1

Im-7 24l pCi/rnl 5.53E-02 J

~rIa~vec Iini err-or -5.9% 1

1rn-243 Tincer Recovery = .6.9% ~

IlaaEty : ,~9.zL Date: 29-Nov-93
Jpproved by: 4 7Date: A),,lz, k-

Form 3 Rev. 1.2 Page 1 of 1



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE
VAHC--IM-DR-0.7 BF-1'I p

* BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO r 10T WRITE IN SPACE

17 _57 - AVHCSD YWM:jD_-i7K RV0
Se,,Il No SarnPJC Po,int im. Tre Issued F.~or.y

7 12C.-%62 ECHTOLfl:' , 4,13 6F: 56
M.1l'od sanda'd qp~l u', Cha'ge Code eL'

Arn ~ ~ ~ ~ ": 1 A5C.1e SVBY E14157
Si'y SinCuslomp' ID

RERUNV
SP IKE 1) '-7PM'

LU- Analyst - 2 Analyst 3 Analyst .4d Analyst -5

H's5 H . Hsf's4-

Da~~~e ~-,c CC--1,,,d .t5- '

________ Ax _ _ _ _ __ _ _ _ _ _

5- ,PC P~ IC- 83

AM-241: LA-503-1 56 (D-0) LIQUIDS CHI( EXT NO.]

Seda No. pike (Tnrrr) Ikook Nuimber 78B43
J1285-5982 ArtivitvY or Am213 Tnrer in rlprnIm. (rPKA) 7537

Bhtvh 10 . . pike (Tinver) Volume in mli.SKV 0.2
2259 Vlume ot Simple in inL ()0.25

Reron NOl P)ili ilion Fart or (DF) 11
1 ligest flilti on Factor (11111.) 1

.Annlyst .... nA-'4 1 Ara Peak Height. ttnmn AEA ((--41) 1376
JVAN SANT Am-24:1 Are-a Peak ieight. rrmm AEA ((--43) 681

O~~:::::: ro~~tal AT Connt. (AnTT) 6247

11/22/93 X T Ctnint Time in Minutes (MIN (7,d) 30

Ltaekgrounl in ('P (11G) 7

Amn-241 pCi/I, = (((-41 0 SPKA "SPKV 0 DF " DOF I (labor/.)) /(((2-431 SS I (2220000dlpm/nd))

p1i/ml, = pCi/L / (10 00 m,/I,)
Traer %Rec =((ATDT / MIN C1'rl- [1KG) *2 '( /(C2 1 43+ (24 3)) /(SPKA *SPKV)) * 10 0
Ret-alive Cot int ing Ei-inr = Sqiuare Root of ((1 / (2 41) + (1/(34)) 110 0

Ilm-241 pCi/L-.0E 1

mE--241 i1i mL -6.04E-02

rltv otinting er-ror =4.7%

\m23TrcrRecovery =8.8%

IlData Entry by:,'Jt~. Date: 29-Nov-93
pproed b: '4Date:A/df//.4A. 7,; /';1

Form 3 Rev. 1.2 Page 1 of 1



WviHC-.SD-WM-DP-057 REV 0

AMERICIUM 241 ANALYSIS -UNDIGESTED SAMPLE

* BEST AVAILABLE COPY
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Westinghouse Hanford Co.

G E NE RAL AL P HA E NE R GY A NA LY SI S
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE WCD.WD 7 REV 0
J 1 2 0' "I -5 5 82

File ID: 2a2417.CHF

Counted on: 11/23/93 @ 5:53
Detector: AEA2
Geometry number: 1
Count time: 28801. Sec

PEAK ANALYSIS

PekPeak height Peak center EWITII
11j !n it ial1 FinalI I n itialI F inaI 11 Iitial Lin11l IniL :7

134.0 131. '30 (. 10;5 3r0DA. /10 5 2 2. n0( 1.7
.55.0~ 15. 255.1 25.7 21 1 . 000 0.

3'.1 13.4 205.360 205.360 32 .000 35 86 10. (Wt

PEAK RESULTS
Peak Error Limit: 25'%

Pcn 1 I AEA Peajk Centronid Couint- (ou1
1 s t-o Pe Frac, Exp. Ohs. Iliif if. FM]IM Pate c/111o d'/ I.

i A., 72 1l 0 .370 5.480 5.489 -. 0090.08 6.55 -3.5 ,,0 V i
232 5.199 5.489) 0.010
'023 0.499 5 .276 5 .278 -. 000 .3 3.1i7

1n5.114 5 .278 -. 131 75.1
30.126 5.042 0.17 2 .22 8.5 15. >1o

Toal:0.994 <--valid peaks only--> 17.60

DETECTOR CALIBRATION
Energy(MEV) = 4.077 + (0.0047)*Channiel

Energy range (MeV): 4.077 TO 6.483
Efficiency = 0 .1177 CPN/DPPM,

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 8504.0 100.000
Smoothed 8504.0 100.000
Composite fit 8450.4 99.369
Residuals 53.6 0.631

Analyzed by:_

471



Spectrum 2a2417.CNF
1 nn": Pow = ... Modeled Peaks =1,2,.., etc Display Max.: 12(01.7

WHC-SD-WM-O P-o57 REVO0

.. . . . . . . . . . . . . 2.

........................................................... 2.
................ 2....
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[VA )>~cr~ir: 2~'1 ~ , WFC-SD-WM-DP..057,,RcV 0

i.0. C,.
0. i.2 1. 1. 3

A 0. 41. I.3.(
i. 2 5.1. 3. 2.11.7

5 1. 3*2

2.2
. 10. 75

S1 8 1 5. 1. 3. 12

717 1) 6. 12 12 8'

1 17 17. 1?. 16. !7 25. 1
* ?. 1:1. 1.6. 17. 23.

2 21. 1 9 19.'

2' 1 52 3 921

.3Q.0

* .. . - . ** 7 . 0



Bep 0 flCL(11?e~ Han fo rd Co.

N P A1, A F 11H A 1ENERGY ANALYStS

DATA MPUPIT I ON P 7POP 7

Cou:ntedr on: 11/23/93 @ 5:51
Detector: AEA3
Geometr y numher: 1
Count time: 28801. Sec

-'A ANAYSI

F inn j;I a

P -! y~ k" ).103 i

Ir Lcn PI c in

474



t r3 2 11-,P

'fO-D- cp:7 10-V o

.. .. .. .. .0.
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U LCMF WHC-SD-WM-DPR057 REV 0

Q 0 1.0. l 0. 0. 2

n . 2, 2 ~ 02 0..

r 1.3 . 2. 0. 3.

3 2..5.. 2. 4. 6.
*.1. 6. 3. 3. 1. 1..

2. 3.. 3. 6. 3. .
* 0. 7. 2. 6.. 13. 9. .6

1 2 123

2. 8. 1. 5. 2

00

0~ K0

U0 03

0. 26



Westinghouse Hanford Co.

(' HERA_, ALPHA ENERGY N lYll:

OLNERALRev. 2.01

DATA REDUCTION REPORT

k ~ ~ "" ED PP'CSDW -DPRc57 RECV 0
7,

I V. P ,u19901. i

Counted on: 11/23/93 050
Detector: AEA4
Geometry number: 1
Count time: 28801. Sec

PEAK ANALYSIS

Pea k he(ighlt Peak cen ter F WH li M
~rii1~F Ij~i Inio FIn T n it ii I FI I I

PE AK RESULTS
Peak Error Limit: 2 5o

r) 11 r) u nL ?o

I)! UTEPOR CALI RAT ION
Energy (ML7V) = 4 .079 + (0.0017 ) Channel

Energy range (MeV): 4.079 TO 6.486
Efficiency = 0.0855 CPM/DPM

,1,01,t,\[ r, COUNT DATA:

Raw2 spectrIHl 10 03.7
Sme c h1hl 1 1 09 )

ReIals 28.9 6 .7

Analyzed by:______
E MB

4??



Spe)C2 r ta V) I I mC"Iial
ITr4nK o' .l e . Md d PBek 1 12, t Display "'Ia x. J

V711C -S D -WN-D P -O57 R EV 0

0 ..........

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

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



a1;m o ALA -pctilln: '1a 0 .CIWC-SD-WMDP-057 REV 0
0.~~ 4L (. 0. 'IF0 . .1.

0. 0. :* ~

6. 12 -7 .

0.2.I 3. 1 33

V.E212 10 17 12 0i

) 2. 20. 31)5. 27. 25.
'1 . I'3 1 03' :1>

0

139



D AT A R ED UCTION1 F1- RE9T

I 2PrE H-DW~. RE/ 0)

t I

Do Sr)I-o: 1./2A5 3

C.ount, t i me: 2 8 E'.(

PEAK ANALYSIS

~,7, e P(U e ce~nter FUMTau

10 0 00'9'5' 0 7 11 .93 2 .6 A
'3W) 75 0 06 1.03 .7 25; 0. 13

TOTAL COUNT DATA:

Itm Total ciRecovery
E''Spe cLFrUI 7937 .0 100.000

r7 9' 73 7 .0 iD 0 0 .

.,. 7(5.



Spar:M V 0

.~C . . .. . . . . . . . . . . . . . .

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

........... D....D.......V.0



Po D aPmP for AEA~ Spectrum: 5a5C)15.CHF WiHC-SD-WM-DP-057 REVO0
i .0. 0. 0. 0. 0. 0. 0.0..

* 0 .. 0.0. 0. 0. 0. 0.
2. . 0. 0. C.1.

3. 0. 1. .

i. 2 .0 2 . 1.1. 10

1 20 23 A 1.

1 7. .t..

. o~

0 (. 7 . 0. 01 02 . U2 !.

0 . 0. 0. 13. 0. 1 0. 23.
3 .7. 1-i 0.1

2 . 0 . 0. 1 .*
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W,%est inghouse Hanford Co.

A 7IE2Ap AL HA F N F R Y AN L S,,

1 7

C'iiteI oil 1 1/2 3/93 255
Pe tec Lor: A EA 6
Geomnet ry ntinhe r: 1

1 -1

fic III cl 1 1 0 1 1f 11 l i !I
23 3 5 " 1 . 000 f) I1.5

1~ 1.0 2 .0 .( 0 i 2 .)

'11~~ ..i 02

qC 1 0 .7 1

TOTAL COUNT DATA:

Total I Recovery
31855.0 100.000

120 .007
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WHiljC-SD-WDPO057 REV 0
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AEA s Uvr: 62 08 2 2 .,,' 7 WHIC-SD-WM-DP-057 REV 0
U.3 . 0. 0. 1. 2. 1.

C). 0.0. 0.1 2.0
U K 2. 0. 0. .

- . 0*1. C. U

1. . 2. 2. 0. 3. 1
1.2. 1. 2. 2. 0. 3.0.3

22.1. 3. 1. 1. 3. 0. 3.

-. 2.1. 5.3. 2. 5. 1. 2.
* 3. 1 2. 10. .6 )

12*.

I . 326. 33. 2 3 . K.

11. I . 167. 159. 15 1 . 13 1 . [56
2.l1. 1. 132. 141. 175. 201. 2n

191

Io.

0 .'.IU U



,Tpstinqhouse H1anford Co.

EILEPAI, ALPHA ENERGY ANALYSIS
2~.2.01

I WH-SD*WM-D-07RIEV 0

Counted on: 11/23/93 @ 6: 0
Detector:. AEA7
Geometry number: 1
Count time: 28804. Sec

RESULTS

Ili" 0 1 2.

I1 Li 70.~ .. 37

UTi(, "()k CA1IE3BATION
V I 3 P) ( 0t3 ou --ha
I~ ~ ~ ~ P <-V .7

13~~~~1 (33 >IN ATA:

Totalecovr
rn <trnm34389.0 i0 .0(

3:>:34389.0 !00.00()
Sc' ~33733.9 9.1
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.1 T' t L s l, i

vJ1CSO-M-DP057REV 0
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* ~ **'wiHC-SD-WM-Dp-057 REV 0

0 1. 0. 0.2
. . .0. 0. 1.. 3.

0.1.0.1 0. 1. 0. 0.
0. 2 0. 0. 1.1

0. 1. o. 21

3.
1. 3.4. 6. 1..

5.3.. 9. 3. 7. 5. 3. 7.
5 9 5. 2. 6. 8. 10. .

15* . 9. 10. 10. 8. 9. 13. 6.
* 19.. ) 17. 10 . 10.

19. 17 136. . 132.
*16 80 103 . 99 . 97 . 88 . 1 )3

9 70 10 17. 19/4. 213. 219 . 20. -31

1 730. 07. 100 1 217. 12 0.

*~~~ 11.3.2

. C.



WESTINGHOUSE HANFORD COMPANY,/

222-S LABORATORY

ANALYTICAL BATCH WH11C-SDIWM~DCIP 57 REV 0
Lab Segment Serial No. Customer ID: [ -5 0 (.§

Analysis: Sample Prep:

Instrument: b- 5g3 7-/,37 Procedure/ Rev: *

Technologist:,<~' Date: /

Starting Time: /(( )Temperature

Ending Time: - Chemist:

Comments:

Description Lab ID Description Lab ID

2.~ 12

31-~ 13

41 14
51 2 , 6! 15

6 < V,?- 16

8 18

9 19

10 20

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

A-6000-881 (03/92)



ANALYTICAL BATCH SUMMARY SHEET MhU S D WM E)P-U0 REV u
MTO: LA-503-1 56 DTSAR:November 17, 1993

W PREPARED BY: L.FttDATE COMPLETE:

//L Fritt November 22, 1993

UNITS: uC'/mL

SPL NAME SPL ID ANALYTE RESULT #1 RESULT#2 RESULT #3 AVERAGE 2*SD PREC %REC DET LIM CT ER

STOD 631343 J1284 Am-241 2,91 E+t 1 ___ 1086 1. 716E-3 4 2

BLANK J1300 Am-241 <1.-70E-5 ____ 29.3 1.70E-5 16.2

KE13A J11285 Am-241 5.37E-2 4.99E-2 4.50E-2 4.95E-2 8.72E-3 17.6 6.8 3.73E-3 10.5

_______32.9 3.73E-3 3.8

7.9 3.73E-3 7.4

KE13A J1 285 241 Spike 66.5 97.8 8.0 7,47E-3 4.4

______ ______5.5 7.47E-3 5,1

NARRATIVE. NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The results for the standard are in uCi/L.

The results for the spike are in percent recovery.

Rerun requested: Spike recovery values are outside control limits.

4930



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

15 c 7 WVHOr---Mn-5 E1
Sa', a% re PO-11 tale s~

K 1 - 15

VAL; e : Cs.E I

CIOA

'a
5  

r~s 2 :A ls AH,$s -4 545

- I7

-~ K' 7'. 7

AM-241: LA-503-156 (D-0) LIQUIDS SADR

.... . K .. .... pike (Tracer) Book Number 781343

J1284-5582 Activity of Arn243 Tracer in dpm/m-L (SPKA) 7537

atth'10' 3pike (Tracer) Volume in ml, (SPKV) 0.1
2099 'olumne of Sample in ml, (S) 1

R'~ 4...ilution Factor ________101_

0 igest Dilution Factor (DDF) 1

A~n~st. Am:. -241 Area Peak Hieight from ARA (C2 41) 1063
M BIERMAN tam-243 Area Peak Height from AEA (C2 43) 1254

._._ .............otal AT Count (AMhT) 7072

Il1 17/9 3 TCount Time in Minutes (NILN CTrd) 30
$ ackground in CP.M (BEK) J16

Amn-241 pCi/L =(((241 * SPICA 0SPKV IDF * DDF *(10 0 0 L/Q) /((C2 43 SS * (2220000dprn/mI.))
pCi/ril, = pCi/L / (10 0 0mL/O
Tracer % Rec = ((ATOT / MIN CTd - 13KG) 12 * ((243 / ((241 + C243)) / (SPKA *SPKV)) 100

Relative Counting Error = Square Root of ((I /C241) + (1/C243)) 100

-241p~ib -2.91E+01J

J-241 2Ci/ml - 2.91 E-02

lpAative counti error -4.2%

J-243 Tracer Recovery =33.0% _1

jData Entry by: Date: 1 9-Nov-93

Il pproved by: D ate: 1-~k,~~ 7,i~3
Form 3 Rev. 1.2 4 1Page 1 of 1



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE
Vil-4C-S-W-P57 REV 0

BEST AVAILABLE COPY
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PLACE*ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Ii -ouvv ~-5-05 RE
Spra* No' It-l Pn a T-ne lss~,ec P,r,0

Dell," -'a'on 7 S-Od etw U'.!s C'ag;e Code Pe,u,,S

~~,241~~ i.-C-5 /11ML B45 7
Sa-~S~eC~so,e, 10

c_-)I

OUT FOR RERUN
An&aYsl . 1 Analyst - 2 Analyst - 3 Analyst .4 Analyst -5u-J

H's HIS HIs

Date T.,-e Co-. -ee Lat

AM-241: LA-503-156 (D-0) LIQUIDS
&~~a1 ~ rpike (Tracr Book Number______

130 0-5682 kctiity of An2 4 3 Tracer in dpm/mL SK)73

~~c S.. pike (Tracer) Volume in mL __________0.1

20 99 Volume of Sample in mL (S

Rerw~ ~ iution Factor _______

0 Digest Dilution Factor (DDF)1

n ........... 0". k-241 Area Peak Height from AEA (203

M BIERMAN Ai-243 Area Peak Height from AEA(C43)1 6

rotal AT Count (ATOT) 3429

11/17/93 XAT Count ime in Minutes (MIN_______30

Amn-241 PCi/L =((C241 * SPyKA a SPKV * DF *DDF *(1OOmrL/L)) /(((C243 SS * (2220000dpm/mL))

pCi/ml, pCi/L / (10O00 n-/1.)

Tracer % Re = ((ALO0T /MIN (Td - BKG) a 2 a(1C24 3 / (C124 1 + (12 43)) / (SPKA a SPKNI) *10 0

Pelative Counting Error =Square Root of ((1 /C241) + (1/11243)) * 100

NOTE: Reported result Is a LESS THAN value using
5% of the Amn-243 peak as the Amn-241 peak.

4m24 pI- < 1.70E02

-21C/L -< 1.70E-05

daiv cun error =1.2

J r-243 Tracer Recovery =29.3%

JjData Entry by: ~ -Date: 1 9-Nov-93
ppovd y:-Date: , Z ' A1

Form 3 Rev. 1.2 Page 1 of 1



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

BEST AVAILABLE COPY

494



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-057 REV 0
S,: oSalpePn Daie Tr-e tss~,ed Po

1,2J1:55. -5K 5ECTOLD 1-49 :3 1
DveC3!,d an d e.iU-'s C'aoe Code

2.1 1 16iL 1 57
sa-" e S ~e C-so-n ID

OUT FOR RERU'll
CC

AanaW sl 2 1 A; ~ ysf nJc* e j a t5 -4J Ansiysl -

AM-241: LA-503-156 (D-0) LIQUIDS SML

On~a .... pia (Trieacer) Book Number 781343 __

J1285-5782 jtivity ofAm243 Tracerin dprm/rL _______7537

sat -fe (Tra*r Voume in ml,_____

2099 Volume of Sample in ml, ________ _ _ _00

fleru~ e. uion actor

0 IDiDlution Factor(D)1

Anarn.::.. 241 Area Peak 1?iht from AEA (C241) 156
M BIERMAN A-243 Area Peak Height from AEA (C2 43) 217

bat__ :;::Total AT Count (AMT)_1433

11/17/93 TCount Troin Minutes (kN CId) 30
pagund in flPM (130 ~ 4

Am-241 pDi/L ((C241 *SPKA SPKV DlF DOI (iOD0mI/i) ((C243 SS (222OOO0dprn/rnl.))

pll/ml,= jiZ/L / (IOOOML/O
Tracer % Rec = (AMIT / MIN Cl'd - BE) 2 (C243 / ((241 + C243)) / (SPKA SPKV)) *100
Relative Crounting Error =Square Root of ((I /2 (41) + (I /C2 43))' 10 0

1r-2 41 ffa/L -5.37E+01

JFm- 241 PC/mL 5.37E-02

t~aive countjU error -10.5 %

24 h~Pecover 6.8%

U~aa Etryby:Date: 22-Nov-93
Approved by: IDate: ~ 2Zi#
Form 3 Rev. 1.2 ~' -Page 1 of 1



viF C-S D-WM.-D P-057 REV 0

AMERICIUM 241 ANALYSIS -UNDIGESTED SAMPLE

BEST AVAILABLE COPY

45C&



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

se No Sar-,*e po-1~ ,raiee iss Jd r,0iWi

De , , r ei'.on S~a ca'd Ae,.'t Ur-is Cirarg Code R'r

ArC4 LA50" - 5 6 El~ B415 7
Sar a Sze Caslone, ID

D 0KE1A
P'-a-~ Ca C, a ' Pis

OUT FOR RERUN

LJ.J Araysl -1 Aralw - 2 [Analyst -3 Aria yst - Anatyst -5

HsH'S H's H's H's

Date T-e Con-: en e

AM-241: LA-503-156 (D-0) LIQUIDS SML

S~~'~N&:k3pike (Tracer) Book Number 781343____

J1285-5782 kctivity of Am-243 Tracer in dpm/rnL SK)73

'rtc JD .pike (Tracer) V'oluime in mnl.

2099 Volumne of Sample in ral,(S 0.05___ _

R~w t F 1 .ilution Factor (F

0 Digest Dilution Factor D)

_______ -241 AreaPeakHeight fromAA.C241)17

M BIERM AN m-243 Area, Peak Height from AEA(C43)15

... otal AT Count 69
11/17/93 IT Count Tme in Minutes ( r)3

ackground in CPM (BKG) 6

Am-241 pCi/L =((C1241 * SPIKA * SPKV 0 DF * DDF (1000mL/L)) /(((1243 SS (2220000dpm/m)
pCi/ml, = pCi/L /(i000ml,/L
Tracer % Rec = ((ATOT / MIN CTd - BKG) * 2 *((243 / ((241 + C243)) / (SPKA *SPKIV)1 10 0

Relative Counting Error =Square Root of ((I / C241) + (1/C243)) C100

j-241 pCi/L 4.99E+01

km-241 pCi/ml - 4.99E-02

l 2ative countin error -3.8%

J-243 Tracer Recovery =32.9%

=Data Entry by: j~2 ~ 7Date: 19-Nov-93 I
ppoedb:Date: , Z2,4

Form 3 Rev. 1.2' Page 1 of 1



AMERICIUM 241 ANALYSIS -UNDIGESTED SAMPLE

'f34)-

BEST AVAILABLE COPY

9!3



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

/E to --347-OicICSI- CPt5 REV 0
se'-aNo s-plePC mTh-e ss.,d P"O!

2. 5J t'7lA; 1 1 - --hc.: 11 '-93 1 :~
a! e'! od Sla~card Res, ' U" Ch~arge Code e s

6 X

GO ~ s Ar-a yst 2 A"!S -s 3 A-aIysl .4 Ahlyst - 5

LUJ

AM-241: LA-503-156 (D-0) LIQUIDS SML
.. .... ..i; ~pie (Tracer) Book Number_ _ _ _ _ _

[1285-5782 ktivity of Arn243 Tracer in dpm/mL ________7537

IDc 10 pike (Tracer) Volume in ml, __________0.1

2099 Volurne of Sample in mL 0.05_____

No, flut (in Facto _______

0 Digest Dilution Factor 
(DDF)1

M BIERMAN A-243 Area Peak Height from AEA (23 8

OF.....otal AT Count ADI16

111/17/93 XkT Count Time in Minutes (E r)3

1pcgon nCM(BKG) 1

Arn-241 pCi/L = (((1241 0SPKA * SPKV * DF *DDF *(1OOmL/Q) /((C1243 SS * (2220000dpm/mL))

pCi/mL= pCi/L / (1OOOmL/L)
Tracer % Rec = ((ATOT / NUN Crd - BKG) *2 (C243 / ((1241 + C243))!/ (SPKA * SPK)* 100
Relative Counting Error = Square Root of ((I /C241) + (1/(243)) *100

Jn-241 pCi/L .4.50E+01

I m-241 pCi/m- 4.50E-02 J

Jelative counting error 7.4%

J-243 Tracer Rec overy =7.9%

ilData Entry by: A F, Date: 19-Nov-93 I
Approved by: Date: -zz,I
Form 3 Rev. 1.2' Page 1 of 1


