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NORMANDEAU ASSOCIATES

SURVEY FOR LONG-LIVED AIRBORNE
GROSS ALPHA AND BETA RADIOACTIVITY
AT
NAVAL STATION TREASURE ISLAND
HUNTERS POINT ANNEX
SAN FRANCISCO, CALIFORNIA

August 7.- September 5, 1991

1.0 INTRODUCTION

This report summarizes the results of the ambient airborne particulate
radioactivity monitoring conducted at Naval Station Treasure Island, Hunters
Point Anmex (HPA), San Francisco, CA, by Paul Blodgett, Pat Clark, and Felice
Janelle of Normandeau Associates Inc. (NAI). As requested by PRC Environmental
Management, Inc. (PRC), background air monitoring for particulate radiation was
conducted with high volume air samplers for 24 hours at each sample locationm.
Particulate air monitoring was conducted from August 7 through 11, 26 through 30,
and September 3 through 5, 1991. The purpose of this monitoring was to determine
background airborne particulate alpha and beta radiation levels prior to the soil
being sampled for radiation at and around areas immediately surrounding sites IR-
01, IR-02, and IR-05.

2.0 STUDY PROTCCOL

The method for determining the sample locations for the HPA Project was based on
the EPA report 560/5-86-017, "Verification of PCB Spill Cleanup by Sampling and

Analysis". This document has been issued to PRC.

As detailed in the Statement of Work for the HPA Project, air particulate samples
were collected over a 24-hour period for the determination of gross alpha and
beta radiation at each sample location. This procedure was performed in
accordance with EPA Method EPA-600/4-77-027a. Following laboratory analysis, if
an air sample exceeded 1 X 10-** micro curies per cubic centimeter (uCi/ec) of

alpha activity, radiochemical analysis for the isotopes 24lpm, 239py, 228Th, 226Ra,
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and 22°Ra was conducted on grouped air samples. The purpose of grouping the

samples was to increase their effective minimum detection limit concentration.

Health and Safety Procedures were followed in accordance with The Hunters Point
Project Specific Health and Safety Plan for Airborne Radiation Assessment
Activities developed by NAI and TMA/Eberline.

3.0 SUMMARY OF RESULTS

Fifty samples were collected which included three duplicate samples, four
replicate samples, and eight field blanks. Of fifty samples analyzed for gross
alpha activity, only two exceeded the critical level (L.). None of the measured
gross alpha air particulate concentrations exceeded the lower limit of detection
(LLD). Twenty six of the fifty samples analyzed for gross beta activity exceeded
the L,. Of these, nine samples had measured gross beta particulate
concentrations that exceeded the LLD. Definitions of the L, and LLD are provided
in Sections 6.2 and 6.3, respectively. All of the measured concentrations were
below the current and pending limits for airborne concentrations of radiodactive

materials in ambient air as presented in Table III.

Five sample locations were sited as control stations (A2, Bl, Cl, Dl and EL).
During the study, these locations were in a position downwind from the study site
less than 5% of the hours sampled, generally during periods of lowest observed
average wind speeds. Of the five samples obtained from the control stations;
none exceeded the gross alpha activity L. or LLD; four exceeded the gross beta

activity L,; and three of these four exceeded the gross beta activity LLD.
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4.0 FIELD AND LABORATORY METHODS
4.1 Sample Location Selection

Particulate air sampling locations were selected as prescribed in EPA report

EPA-560/5-86-017, "Verification of PCB Spill Cleanup by Sampling and Analysis®.
Particulate air sampling points were arranged in a hexagonal grid where the
distance between points was 800 feet and the distance between rows was 790 feet
as determined by Table 2 in the EPA report EPA-560/5-86-017, Appendix A. As
depicted in Figure 1, the HPA Project survey area was laid out to include zones
IR-1, IR-2, and IR-5. Since HPA was adjacent to the San Francisco Bay, 14 of the
sites originally selected would have been located in the Bay. These air sample
locations were moved to the east and west sides of HPA. 1In cases where an air
sample location was on top of or adjacent to a building, it was moved away from
the building by a distance of 1.5 times the height of the building. Four air
samples were located in "control” areas not directly influenced by wind patterns
which pass over the three contaminated zones, to determine background alpha
activity of areas outside HPA. (Refer to Figure 2 for actual air sample
locations.) A total of 35 sample locations were selected and sampled. Three
sample locations were sampled with collocated samplers and four of the sample
locations were revisited on other days. A total of 42 samples were collected,

three of which were duplicates and four of which were replicates.
4.2 Alr Sample Collection

Particulate air samples were collected as prescribed by the methods detailed
below and in accordance with good industrial hygiene practice. Ambient air
samples were collected in accordance with EPA Method EPA-600/4-77-027a, Quality
Assurance Handbook for Air Pollution Measurement Systems, Vol. II, and NAI
Standard Operating Procedures 050, 200-6, and 400-7. The EPA method describes
a general protocol for high volume sampling which determines total airborne

particulates greater than 0.3 pm diameter. Since the method does not specify
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airborne radiation analysis, the collection and analytical technique was modified

to quantify airborne gross alpha and beta activity.

Continuous 2&4-hour air samples were collected with General Metal Works, High
Volume Samplers (Model GMWL-2000H) operating at flow rates between 50 and 60
cubic feet per minute (CFM), collecting volumes of 2000 to 2800 cubic meters of
air (Refer to Appendix B for an example of sample volume calculations). High
volume air samplers were calibrated before and after sample collection using a
General Metal Works orifice calibrator and a manometer (Refer to Volume II of
this report for calibration data for all samples collected). Alr samples were
collected on #41 Whatman 8" x 10 cellulose filters contained in a two-plece
cartridge. Since the collected samples were anélyzed for gross alpha and beta
radioactivity, a cellulose filter was used in place of a glass fiber filter (as
listed in the method) to reduce attenuation of alpha radiation due to the
sampling media. Following sample collection, the filter was removed from the
filter holder and folded lengthwise with the exposed surface of the filter
jnward. The folded filter was placed in a labeled paper jacket and inserted into

a glassine bag for transport to the laboratory.

Since most air sample locations were too far removed from an accessible
electrical outlet, each high volume sampler was powered by a portable AC
generator. Additionally, in order to ensure the integrity of the remote samples
at the west side of the survey area, security guards were hired to patrol the

sample locations for the duration of the sampling period.

Particulate airborne radiation monitoring was conducted from August 7 through 11,
August 26 through August 30, and September 3 through September 5, 1991. Due to
rain on August 12, a set of six samples collected on this date were not submitted
for analysis and further particulate air sampling was postponed. Since airborne
particulates were being sampled, rain would remove particulates from the air and
bias sample results. Particulate air sampling resumed on August 26 at which time

the weather was clear and the soil was dry.
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Wind speed and direction data were obtained from the National Oceanographic and
Atmospheric Administration (NOAA) weather station located at the San Francisco
International Airport. Frequency distributions of average hourly wind
speed/direction in the form of windrose diagrams were generated from these data.

(Refer to Appendix C.)
4.3 Laboratory Analysis

The analysis for gross alpha and gross beta radioactivity was performed by
TMA/Norcal using a method developed by TMA/Norcal. A representative, two-inch
diameter section of the filter was counted in a Tennelec Proportional Counter
(Model LB4000) for 100 minutes in the alpha plateau mode followed by fifty
minutes in a Geiger-Muller beta counter. The result of the counting was provided
as net counts per minute (CPM) and corrected for detector efficiencies to yield
gross alpha and beta results in disintegrations per minute (DPM). Appendix D.1
contains radiochemistry data and Appendix D.2 contains quality control backup
information for the radiochemistry data. TMA/Norcal is certified by the State
of California for radiochemistry analysis of drinking water. There 1is no

equivalent certification for radiochemistry analysis of air or soils.
5.0 HEALTH AND SAFETY METHODS
5.1 Personal Protection

During the air particulate radiation study, personnel and equipment were
monitored with a hand-held direct-reading meter to detect surface contamination
by alpha, beta and gamma emitting radioactive materials. Since there were no
physical boundaries to distinguish the contaminated zones, J Street was used as
the boundary for IR-1 and Spear Avenue as the boundary for IR-2. Before entering
these zones, Tyvek® suits were donned. The ESP-1 was used to check hands, feet,
and truck tires for contamination upon exiting these zones. Persons entering
these zones were also issued a thermo luminescent detector (TLD) badge vwhich was

worn continuously while on the HPA site.
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5.2 Personal Monitoring

Alpha emitters on surfaces were monitored using an Eberline ESP-1 rate meter/
scaler in conjunction with an Eberline AC-3 alpha scintillation detector. Beta
and gamma emitting radiocactive materials were monitored using an Eberline ESP-1
in conjunction with an Eberline HP-210 pancake GM detector. The response of each
these detectors was checked daily (or before each use) by holding a calibrated
230Th source to the sensitive area of the probe and noting the response.
Background was measured by noting the instrument response with no source held to

the sensitive area of the probe.

The contamination survey procedure {nvolved noting the instrument response while
maintaining the sensitive area of the detector about 1 centimeter (cm) from the
surface of interest. The detector was moved along the surface at the rate of

about 1 ¢m/second.

Alpha surface contamination levels that resulted in an instrument response of 2
CPM above background were considered significant. (Refer to Appendix E for Real
Time Exposure Monitoring Data.) Beta/gamma surface contamination levels that
resulted in an instrument response of twice background were considered

significant.

6.0 DISCUSSION OF RESULTS

6.1 General

The gross alpha air sample results are presented in Table I. Gross beta air
sample results are presented in Table II. Comparable limits for airborme

radiocactive materials are presented in Table 1I11. The footnotes to Tables I and

11 list two detection limit quantities (L. and LLD) which require discussion.



TABLE 1
ATRBORNE ALPHA RADIOACTIVITY
AT
HUNTERS POINT NAVAL STATION
SAN FRANCISCO, CALIFORNIA

AUGUST 7 - SEPTEMBER 5, 1991

Sample Lo Two Sigma

Sample Sample Date Volume Concentration Concentration Concentration
Location Description (M3) uCifce uCl/ce uCifce
A2-A 123 feet from fence corner at 160° 8-26-91 2288.9 1E-15 1E-15 2E-15
A3-A Corner of Farl & LaSslle at Navy Road 8-29-91 2407.0 4E-16 1E-15 2E-15
Ab-A 137 feet from bldg. B13 at 285° 8-28-91 2206.1 1E-15 * 1E-15 1E-15

(1) As4-B ' 137 feet from bldg. 813 at 285° 8-28-91 2460.5 -7E-16 8E-16 9E-16
AS5-A 54 feet from Bldg. 302A at 15° B-7-91 1268.9 -28-15 1E-15 1E-15
A5-B 54 faet from Bldg. 302A at 15° 8-29-91 197i.3 1E-15 1E-15 2E-15
A6-A 91 feet from Bldg. 323 at 49° 9-3-91 2187.3 9E-16 1E-15 2E-15
Bl-A 40 feet from W. Fence Line & Griffith at 105° 8-8-91 1498.3 2E-16 9E-16 1E-15
B2-A 77 feet from BRldg. 816 at 323° 8-29-91 2418.4 -3E-16 8E-16 9E-16
B3-A 263 feet from Bldg. 815 at 87° 8-28-91 2205.2 0E+00 1E-15 1E-15
Bh-A 185 feet from Bldg. 810 at 84° 8-9-91 1273.2 2E-16 1E-15 2E-15

(1) B4&-B 385 feet from Bldg. 81D at 84° 8-9-91 1720.6 -2E-16 BE-16 1E-15
B5-A 29 feet from Bldg. 405 at 160° 8-11-91 2043.0 1E-15 1E-15 2E-15
B6-A 56 feet from Bldg. 410 at 184° 8-9-91 1270.5 1E-15 2E-15 2E-15
BT7-A 320 feet from Bldg. 307 at 320° 8-7-91 1573.0 -S5E-16 8E-16 9E-16
B8-A 117 feet from Bldg. 370 at 169° 8-10~91 2273.1 1E-16 7E-16 9E-16
B9-A 8388 feet from the N.W. Corner of Regunning Pier 8-26-91 2570.2 -5E-16 9E-16 1E-15
Cl-A 75 feet from N.E. Corner of Griffith & Crisp at 151° 8-27-91 2248.6 2E-16 9E-16 1E-15
C2-A 345 feet from N. Corner of IR-1 Boundry at W. Fence Line 8-26-91 2231.9 7E-16 1E-15 1E-15
C3-A 186 feet from Well IRO1BO17 at 140° 9-4-91 2215.4 8E-16 2E-15 2E-15
Ch-A 70 feet from Well I-2 at 215° 8-10-91 2259.5 SE-17 1E-15 1E-15
C5-A 380 from Bldg. 704 at 350° 8-7-91 1742.8 -2E-16 6E-16 7E-16
C6-A 119 feet from Bldg. 414 at 288° 9-4-91 2262.5 -4E-16 1E-15 2E-15

(2) C7-B 572 feet from Bldg. 408 at 159° 8-26-91 2299.7 SE-16 1E-15 1E-15
C7-A 572 feet from Bldg. 408 at 159° 8-10-91 2329.2 -4E-16 S5E-16 6E-16
C8-A 253 feet from Bldg 530 at 317° 9-4-91 2308.2 -BE-16 1E-15 1E-15
C9-A 42 feet from corner of pler at 12° B-8-91 1738.0 -2E-15 1E-15 9E-16

(1) Indicates duplicate sample (2) Indicates replicate sample

i

One asterisk beside the
and it may be concluded with 95X confidence that

Two asterisks beside the con

centration signifies that the measu
of detection (LLD) and it may be concluded withk 95% confidence that the amount of radloactivity present exceeds the
critical level.

concentration signifled that the measured result exceeds the critical level
net radiosctivity was present on the alr filter.

red result exceeds the lower limit

S3LVIDOSSY NYIANVINYON



TABLE II
AIRBORNE BETA RADIOACTIVITY
AT
HUNTERS POINT NAVA!L STATION
SAN FRANCISCO, CALIFORNIA

AUGUST 7 - SEPTEMBER 5, 1991

Sample L Two Sigma
Sample Sample Date Volume Concentration Concentration Concentration
Location Description (M3) uCilec uCifcc uCifee
A2-A 123 feet from fence corner at 160° 8-26-91 2288.9 4E-15 * 3E-15 4E-15
A3-A Corner of Earl & LaSalle at Navy Road 8-29-9) 2407.0 3E-15 * 3E-15 4E-15
Ab4-A 137 feet from bldg. 813 at 285° 8-28-91 2206.1 5E-15 #** 2E-15 3E-15
(1) As-B 137 feet from bldg. 813 at 285° 8-28-91 2460.5 SE-15 * 3E-15 4E-15
AS5-A 54 feet from Bldg. 302A at 15° 8-7-91 1268.9 S5E-15 6E-15 8E-15
A5-B 55 feet from Bldg. 302A at 159 8-29-91 1971.3 -3E-15 3E-15 &4E-15
AG-A 91 feet from Bidg. 323 at 49° 9-3-91 2187.3 3E-15 JE-15 5E-15
Bl-A 40 feet from W, Fence Line & Griffith at 105° 8-8-91 1498.3 3E-15 4E-15 6E-15
B2-A 77 feet from Bldg. 816 at 323° 8-29-91 2418. 4 3E-15 * 2E-15 3E-15
B3-A 263 feet from Bldg. B15 at a7° 8-28-91 2205.2 2E-15 2E-15 3E-15
B&-A 385 feet from Bldg. 810 at 84° 8-9-91 1273.2 -1E-15 S5E-15 6E-15
(1) Ba-B 385 feet from Bldg. 810 at 84° 8-9-91 1720.6 6E-16 5E-15 6E-15
BS5-A 29 feet from Bldg. 405 at 160° 8-11-91 2043.0 TE-15 ** 3E-15 LE-15
B6-A %6 feet from Bldg. 410 at 184° 8-9-91 1270.5 -5E-16 6E-15 8E-15
B7-A 320 feet from Bldg. 307 at 320° 8-7-91 1573.0 1E-14 * 6E-15 9E-15
B8-A 117 feet from Bldg. 370 at 169° B8-10-91 2273.1 3E-15 3E-15 4E-15
B9-A g88 feet from the N.W. Corner of Regunning Pler 8-26-91 2570.2 SE-15 * 3E-15 AE-15
Cl-A 75 feet from N.E. Corner of Griffith & Crisp at 151° 8-27-91 2248.6 1E-14 ** 3E-15 AE-15
C2-A 445 feet from N. Corner of IR-1 Boundry at W. Fence Line 8-26-91 2231.9 7E-15 #** 3E-15 SE-15
C3-A 186 feet from Well IRC1BO17 at 140° 9-4~91 2215.4 SE-15 * 3E-15 KE-15
Ca-A 70 feet from Well I-2 at 215° 8-10-91 2259.5 9E-15 ** LE-15 6E-15
C5-A 380 from Bldg. 704 at 350° 8-7-91 1742.8 9E~15 * 5E-15 7E-13
Cé6-A 119 feet from Bldg. 414 at 288° 9-4-91 2262.5 1E-15 3E-13 4E~15
(2) C7-B %72 feet from Bldg. 408 at 159° 8-26-91 2299.7 KE-15 * 3E-15 4E-15
CT-A 572 feet from Bldg. 408 at 159° 8-10-91 2329.2 5E-13 * 4E-15 6E-15
CB8-A 253 feet from Bldg 530 at 317° 9-4-91 2308.2 2E-15 3E-15 &E-15
C9-A 42 feet from corner of pier at 12° 8-8-91 1738.0 2E-15 4E-15 6E-15
(1) Indicates duplicate sample (2) Indicates replicate sample
* One asterisk beside the concentration signified that the measured result exceeds the critical level

and it may be concluded with 95% confidence that net radiocactivity is present on the alr filter.

*& Two asterisks beside the concentration signifies that the measured result exceeds the lower limit of
detection (LLD) and it may be concluded with 95% confidence that the amount of radioactivity present

exceeds the critical level.
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TABLE II
AIRBORNE BETA RADTOACTIVITY
AT
HURTERS POINT NAVAL STATION
SAN FRANCISCO, CALIFORNIA

AUGUST 7 - SEPTEMBER 5, 1991

Sample Lo Two Slgma
Sample Sample Date Volume Concentration Concentration Concentration
Location Deseription (M3) uCifee uCl/ce uClice
D1-A 435 feet from S.W. Corner of Thomas & Griffich at 304° 8-27-91 2304.4 BE-15 #* 3E-15 LE-15
D2-A 300 feet from S.W. Corner of Thomas & Griffith ar 112° 9-4-91 2277.3 6E-15 * &LE-15 6E-15
D3-A 85 feet from Well I-9 at 132° 8-27-91 2190.5 7JE-15 #* 3E-15 SE-15
D&-A 183 feet from Well IROZMW126 at 529 9-3-91 2206.6 SE-15 * 3E-15 4E-15
D4-B 183 feet from Well IR0OZMW126 at 52° 9-3-91 2367.1 &E-15 * 3E-15 4E-15
D5-A 268 feet from Bldg. 600 at 27° 8-29-91 2204.7 1E-15 3E-15 4E-15
D5-B 268 feet from Bldg. 600 at 27° 9-3-91 2241.7 3E-15 4E-15 5E-15
D6-A 190 feet from Well IR02B096 at 132° 8-10-91 1894.3 5E-15 * &4E-15 7E-15
(1) D7-A 136 feet from Well B-5 at 344° 9-4-91 2230.8 4E-15 * 3E-15 4E-15
D7-B 136 feet from Well B-5 at 344° 8-11-91 2318.8 KE-15 * 4E-15 6E-15
D8-A 184 feet from Well 1735A at 30° 8-10-91 2247.2 3E-15 4E-15 SE-15
D9-A 777 feet from north corner of pler at 126° 8-27-91 2401.3 6E-15 ** 2E-13 3E-15
(2) E1-A 90 feet from the 5.E, Corner of VanDyke at CSPSRA fence 9-3-91 2224.2 9E-15 ** 3E-15 SE-15
E2-A 286 feet from corner of VanDyke & Griffith at 140° 8-28-91 2277.7 3E-15 3E-15 LE-15
E3-A 59 feet from Well TRO2B151 at 196° 8-29-91 2188.3 3E-15 * 3E-15 AE-15
FB-1 Blank : 8-8-91 N/A 8E-08 4E-07 5E-07
FB-2 Blank 8-10-91 N/A 3E-07 SE-07 TE-07
FB-3 Blank 8-11-91 HiA 1E-07 4E-07 6E-07
FB-& Blank 8-26-91 NiA DE+00 3E-07 4E-07
FB-5 Blank 8-27-91 N/A -7E-08 3E-07 1E-07
FB-6 Blank 8-28-91 N/A -5E-08 3E~07 3E-07
FB-7 Blank 9-3-91 N/A 2F-08 3AE-07 4E-07
FB-8 Blank 9-4-91 RIA -3E-07 AE-07 4E-07
(1) Indicates dupllcate sample (2) Indicates replicate sample
- One asterisk beside the concentration signified that the messured result exceeds the eritical level
and it may be concluded with 95% confidence that net radloactivity is present on the alr filter.
** Two asterisks beside the concentration signifies that the measured result exceeds the lower limit of

detection (LLD) and it may be concluded with 951 confidence that the amount of radioactlivity present
exceeds the critical level.

SILVIDOSSY NYIANVINYON



NORMANDEAU ASSOCIATES

TABLE III

Current () and Pending ‘* Limits for Airborne Concentrations
of Radioactive Materials in Ambient Air. '

Isotope Emission Current Limit (pCi/ce) Pending Limit (pCi/ce)
Radium-226 e 9 x 1071? (insoluble)? g x 10713
Radium-228 ) 1 x 10712 (insoluble) 2 x 10712
Thorium-228 Q 2 x 10713 (insoluble) 2 x 10714 (class Y)
Uranium-235 a 4 x 10712 (insoluble) 6 x 1073 (class Y)
Plutonium-239 a 6 x 1073 (soluble) 2 x 1073
Americum-241 e 2 x 1071 (soluble) 2 x 1073

(1) California Code of Regulations, Title 17, Paragraph 30355, Appendix A,
also Code of Federal Regulations, Title 10, Part 20, Appendix B.

(2) Federal Register, Vol. 56, No. 98, page 23360, May 21, 1991 (10 CFR 20.,
Appendix B).

(3) Values provided are for the most restrictive form of the isotope
provided.
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6.2 Critical Level

The first data criterioﬁ, Critical level (L.} 1is important for evaluating
counting data (radioactivity) to determine whether it is distinguishable as
being above background. The L, is the criteria for deciding with a 95%

confidence level that net activity is present in a sample. The L. is equal to

L, = kaS,

ke -~ the value of the upper percentile of the standardized
normal variate corresponding to the preselected risk
(a¢) for concluding falsely that activity is present.
In this study, alpha was taken to be 0.05 with ke =
1.645.

S - the estimated standard error for the net sample count
rate when the sample activity is actually zero.
Usually a mean background rate from a number of
background counts is used whenever counting data are
converted to radioactivity.

Se - Ry +§2
NN T, n

1f a mean background and standard deviation have not been determined, Sy2/n
may be replaced with By/Tp.

T, - sample count times.

Ty - background count times.

By, - background count rate.

Sy - standard deviation of multiple background measurements.
n - number of background measurements in the mean value.

Values of net sample count rate above L. indicate the presence of sample
radiocactivity with a preselected risk (&).
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6.3 Lower Limit of Detection

The second criterion is more descriptive of the counting system and is termed
LLD. This measurement device describes the smallest sample count rate which
must be present in order to yield a net count sufficiently large so as to
imply the presence of radiocactivity. That is, the net count rate is greater
than the L..

Ly - (Ka + kp)S,
- 3,298,
- 2L,
kp - The value of the standardized

normal variate for a predetermined
degree of confidence (1-B) for
detecting the presence of activity.

Beta (P) was selected as 0.05 and
ka = kf = 1.645

The LLD indicates the net count rate necessary in a sample in order to detect
its presence in the sample at a 95 percent confidence level that it exceeds
the L,. The LLD and L. may be converted to activity or concentration when
multiplied by suitable factors (NCRP, 1988).

6.4 Alpha Activity

Forty-two particulate air samples and eight field blanks were collected and
analyzed for gross alpha activity. Only two of the fifty (4% of the total)
gross alpha samples exceeded the L.. This is mnot considered significant since
a five percent false positive rate is expected when the L. is used as a

detection criterion. None of the gross alpha samples exceeded the LLD.
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6.5 Beta Activity

Forty two particulate air samples and eight field blanks were collected and
analyzed for gross beta activity. Of the fifty samples that were analyzed for
gross beta activity, 26 exceeded the L. (52% of the total). Only five percent
of the samples would have been expected to have results above the L, if no net
activity were present on them. Nine of the gross beta samples exceeded the

LLD.

Positive gross beta results were obtained at HPA and off-site. The average
gross beta concentration measured off-site was 6.3 X 10735 4+ 2.6 x 107
pCi/cc, where the error term is one standard deviation. The average gross
beta concentration measured on-site was 4.0 x 10735 4 2.9 x 107*% pCi/ce, where
the error term is one standard deviation. It {s concluded that gross beta
ambient air concentrations off-site are not significantly different from those

found on-site.

6.6 Regulatory Limits

The current and pending 1imits for airborne concentrations of radioactive
materials in ambient air are provided in Table II1. The pending environmental
1imits are expected to become effective on January 1, 1993 for facilities
subject to Nuclear Regulatory Commission regulations. It is uncertain when
the State of California will update its radiation control regulations to be

" consistent with NRC regulations.

6.7 Conclusion

The gross alpha and gross beta airborne particulate concentrations measured at

HPA during this study are well below the limiting values for ambient air
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provided in Table 1II. The values reported in Tables 1 and 1I were typical of

background levels observed at many locatioms in the United States.

6.8 References

NCRP Report No. 97, (1988). Measurement of Radon and Radon Daughters in Air.
National Council on Radiation Protection and Measurements, Bethesda, MD.
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APPENDIX A

SAMPLE STRATEGY
EPA REPORT - 600/4-77-0274A
TABLE 2 '
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5.5 Step 5: Lay Out the Sampling Points on the Piagrem Constructed in

Step 2

8any ways to lay out the sampling points. Perhaps the simplest way to pro-
ceed s as follows. ODefine s to be the distance detween adjacent points and
U to be the distance between successive rows of the desfpn. The distances

$ and v are given in terms of the sampling radius, r, 1n Table 2 below for
the given number of samples defined by the radfus rule and listed n Tadble 1.

The geometric proparties of the hexagonal desTgns can be used in

Table 2. éeomotrfc Parameters of the Hexagonal Grid Designs,
for Sampling Radfus r

Distanca, s, between Distance, u, betwaen
Number of sampies adjacent sample points” - successive rows
7 i - 0.87r ' 0.7%r
19 . 0.48r  0.42r
37 0.30r 0.26r

Tha roconmendtq,;dthod for laying out the sample points of the

hexagenal grid on the scc}i'giigryi fs 11lustrated in Figure 9 and 1s de-
scribed below. . ) '

e
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APPENDIX B

SAMPLE VOLUME CALCULATION
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HIGH VOLUME SAMPLER -- SAMPLE VOLUME CALCULATION
HUNTERS POINT PROJECT
AUGUST 7 - SEPTEMBER 5, 1991

PRECALIBRATION:

Before an airborne particulate sample was collected, the high volume air sampler
was calibrated as follows:

Precal:  Iy=298, P)=760, T,=202.5, P,e76s

A B [+ D
Mancmeter Reading Flow From Orifice Corrected Flow Dickson Recorder
Plate inches H20 Calibrator Curve Orifice Calibrator Flow
# holes CFM CrM CFM
18 11.6 59.2 58.5 51.0
13 9.5 53.7 53.1 45.5
10 7.5 47.6 47.0 40.0

Manometer readings (A) and Dickson Recorder readings (D) were obtained during
pPrecalibration of the High Volume Sampler utilizing a Calibration Kit traceable
to NIST. Manometer values were converted to flow rates at standard temperature
and pressure (B) utilizing the Calibration Kit curve. These flow rates were then
converted to flow rates at pPrecalibration ambient temperature and pressure (C)
utilizing Equation 1:

eq. (1) Corrected Flow = Qi (T, * P,/T, * P,)1/2

Example: 58.5 = 39.2(292.5K * 760mmHg /298K * 764mmHg) /2

POSTCALIBRATION:

After an airborne particulate sample was collected, the high volume air sampler
was calibrated as follows:

Postcal: T,=298, Py=760, T =293, P,=766

E F G . H
Manometer Reading Flow From Orifice Corrected Flow Dickson Recorder
Plate inches H20 Calibrator Curve Orifice Calibrator Flow
# holes CFM CFM CFM
18 11.5 59.0 58.3 50.0
13 9.4 53.4 52.7 44.5
10 7.5 47.6 47.0 39.5
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and pressure (F) utilizing the Calibration Kit curve. These flow rates were then
converted to flow rates at postcalibration ambient temperature and pressure (G)
utilizing Equation 1.

Actual Corrected Regression Qutpur:
Flow Flow Constant (b) 5.298
D [+ H I J Std Err of Y Est 0.285
R Squared 0.999
No. of Observations 3
51.0 58.5 50.0 57.6 57.6 Degrees of Freedom 1

45.5 53.1 44.5 51.8 51.8

40.0 47.0 39.5 46.6 46.6 X Coefficient (m) 1.045
Std Err of Coef. 0.037

Dickson Recorder values were converted to flow rates at the precalibration
temperature and pressure (I) utilizing a calibration curve developed from the
high volume sampler precalibration results (Equation 2). These flow rates were
then converted to flow rates at postcalibration ambient temperature and pressure
J) utilizing Equation 1.
Equation 2:

eq. (2) I =mH +b, m = slope, b = Y intercept

Example: I = (50.0 * 1.045) + 5.298

SAMPLE VALIDATION:

G J 2D
58.3 57.6 -1.2
52.7 51.8 -1.7
47.0 46.86 =0.%

eq. (3) 8D = [(J-G)/J) * 100,
example: % D = [(57.6-58.3)/57.6] * 100
If & D exceeded 7%, the sample was voided, the problem corrected, the sampler

recalibrated, and the sample recollected. Those samplers that did fail sample
validation failed because of faulty Dickson Recorders.
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SAMPLE VOLUME CALCULATIONS:

1) Six values were selected from the Dickson Recorder chart by selecting one
point at random and dividing the chart into four hour increments from that
random point. The six resulting values were averaged to obtain an average
flow rate for the sample period. This flow rate was converted to a flow
rate at the precalibration temperature and pressure (I) utilizing the
calibration curve developed from the high volume sampler precalibration
results.

(2) The final volume of the sample was calculated utilizing Equation &;

eq. (4) Volume (ft?) = flow rate * time

example: Volume of sample = 55.48 CFM * 1440 min = 79891.2 ft?

(3) The final volume was converted to cubic meters utilizing Equation 5:
eq. (5) V (M%) =V (£t?) * 0.0283 M/f¢?

.example: Reported Volume = 79891.2 ft? % 0.0283 M3/ft3 - 2262.7 M?
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APPENDIX C

DAILY WINDROSE DIAGRAMS
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STATION: NSO (AV) SAN FRANCISCO, CA

DATA SOURCE: NOAA

PERIOD OF RECORD: AUGUST 7, 1991 - SEPTEMBER 5, 1991
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FIGURE C-2
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STATION: NSO (AV) SAN FRANCISCO, CA

DATA SOURCE: NOAA

PERIOD OF RECORD: AUGUST 7, 1991 - SEPTEMBER 5, 1991
TYPE OF OBSERVATION: HOURLY 0050 TO 2350 HOURS
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FIGURE C-5
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AUGUST 11,1992




STATION: NSO (AV) SAN FRANCISCO, CA

DATA SQURCE: NOAA

PERIOD OF RECORD: AUGUST 7, 1991 - SEPTEMBER 5§, 1991
TYPE OF OBSERVATION: HOURLY 0050 TO 2350 HOURS

: WINDSPEED IN MILES PER HOUR

FIGURE C-6
DAY 6 WINDROSE
HOURLY AVERAGE WINDSPEEDS
AUGUST 26, 1991
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STATION: NSO (AV) SAN FRANCISCO, CA

DATA SOURCE: NOAA

PERIOD OF RECORD: AUGUST 7, 1991 - SEPTEMBER 6, 1991
TYPE OF OBSERVATION: HOURLY 0050 TO 2350 HOURS

= WINDSPEED IN MILES PER HOUR

FIGURE C-7
DAY 7 WINDROSE
HOURLY AVERAGE WINDSPEEDS
AUGUST 27, 1991




STATION: NSO (AV) SAN FRANCISCO, CA
DATA SOURCE: NOAA

PERIOD OF RECORD: AUGUST 7, 1991 - SEPTEMBER 5,.1991
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: WINDSPEED IN MILES PER HOUR

FIGURE C-8
DAY 8 WINDROSE
HOURLY AVERAGE WINDSPEEDS
AUGUST 28, 1991
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STATION: NSO {AV) SAN FRANCISCO, CA

DATA SOURCE: NOAA

PERIOD OF RECORD: AUGUST 7, 1991 - SEPTEMBER 5, 1991
TYPE OF OBSERVATION: HOURLY 0050 TO 2350 HOURS

m WINDSPEED IN MILES PER HOUR

FIGURE C-9
DAY 9 WINDROSE
HOURLY AVERAGE WINDSPEEDS
AUGUST 29, 1991




STATION: NSO (AV) SAN FRANCISCO, CA

DATA SOURCE: NOAA

PERIOD OF RECORD: AUGUST 7. 1991 - SEPTEMBER 5, 1991
TYPE OF OBSERVATION: HOURLY 0050 TO 2350 HOURS

: WINDSPEED IN MILES PER HOUR

FIGURE C-10
DAY 10 WINDROSE
HOURLY AVERAGE WINDSPEEDS
AUGUST 30, 1991




FIGURE C-11
DAY 11 WINDROSE

HOURLY AVERAGE WINDSPEEDS
SEPTEMBER 3, 1991
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NOAA
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DATA SOURCE:
TYPE OF OBSERVATION: HOUR
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APPENDIX D.1.

RADIOCHEMISTRY DATA



ATTACHMENT 1  RESULTS TMA

Customer Aliquot TMA/Norcal Location Analysis Results
ID No. x 107 ce Group No. pCifcec £ 2 ¢
8701 .
1-1 6.332 1v A5-A Gross Alpha <1 x 10713
' Gross Beta <1 x 1073
1-2 7.849 2v B7-A Gross Alpha <1 x 10733
Gross Beta <2 x 10
1-3 © 8.698 3/ C5-A Gross Alpha <1l x 10715
Gross Beta <2 x 10714
2.1 7.475 87 Bl-A Gross Alpha < x 107
' Gross Beta. <1 x 10714
2-2 8.673 9v €9-A Gross Alpha <l x 10715
Gross Beta <l x 1074
2-3 1.0 (2) 10,/ FB-1 Gross Alpha < x 107 (1)
Gross Beta <5 x 1077 (1)
3-1 8.588 15/ B4-B Gross Alpha <1 x 10713
Gross Beta <]l x 10734
3-3 6.337 17 B6-A Gross Alpha <3 x 10733
: Gross Beta <l x 1073
3-4 6.352 18,/ B4-A Gross Alpha <2 x 10715
Gross Beta <1 x 10°1¢
4-1 - 11.34 22V BS-A Gross Alpha <1 x 10°1*
Gross Beta <1 x 10~
4-2 11.28 23V Ci-A Gross Alpha <1 x 10715
Gross Beta (8.6 £ 6.4) x 10715
4-3 11.21 . 2/ D8-A Gross Alpha <1 x 1071
Gross Beta <2 x 10714
4-4 11.62 25 v C7-A Gross Alpha <l x 10713
Gross Beta <l x 10"
4-5 9.451 26 v D6-A Gross Alpha <l x 10718
Gross Beta <l x 1071
4-6 1.0 (2) 27“// FB-2 Gross Alpha <2 x 10°® (1)
Gross Beta <9 x 1077 (1)
5-1 11.57 29 \/ D7-B Gross Alpha <1l x 1071
Gross Beta <1l x 10714
5-2 1.0 (2) 30/ FB-3 Gross Alpha <2 % 107 (1)
Gross Beta <6 x 1077 (1)

(1) Units are pCi/sample.
(2) Aliquot = 1,



TMA

ATTACHMENT 1 RESULTS

Customer Aliquot TMA/Norcal Location Analysis Results
ID No. x 107 cc Group No. pCi/cc + 2 o
8701
5-3 10.19 v BS-A Gross Alpha <3 x 10738
Gross Beta <l x 1014
6-1 12.82 36 v B9-A Gross Alpha <1 x 10715
Gross Beta <l x 10714
6-2 11.48 37 v’ C7-B Gross Alpha <2 x 10713
Gross Beta <l x 10"
6-3 11.42 38 A2.A Gross Alpha <3 x 1073
Gross Beta <l x 1073
6-4 1.0(2) 39/ FB-4 Gross Alpha <2 x 1077 (1)
Gross Beta <3 x 1077 (1)
7-1 10.93 43 v D3-A Gross Alpha <1 x 107
Gross Beta <l x 10714
7-3 - 11,98 45 v D9-A Gross Alpha <l x 1071
Gross Beta <l x 10"
7-4 11.50 46 D1-A Cross Alpha <l x 10718
Gross Beta <1l x 10°34
7-5 1.0¢2) 41V FB-5 Gross Alpha <1 x 1077 (1)
Gross Beta <3 x 1077 (1)
8-1 11.37 50,/ E2-A Gross Alpha <l x 1073
Gross Beta <1l x 1073
8-2 11.00 517 AlL-A Gross Alpha <2 x 1071
Gross Beta <l x 1014
8-3 12,28 52 v AL-B Gross Alpha <l x 10713
Gross Beta <l x 10~
8-4 11.00 53,7 B3-A Gross Alpha <l x 10738
Gross Beta <1 x 1073
8-S 11.22 54 7 Cl-A Gross Alpha <1l x 10733
Gross Beta <1l x 107
8-6 1.0(2) s5v7  FB-6 Gross Alpha <1 x 1077 (1)
Gross Beta <3 x 107 (1)
9-1 12.01 57v A3-A Gross Alpha <2 x 1073
: Gross Beta <l x 1071
9-2 9.84 58 v~ A5-B Gross Alpha <3 x 10718
Gross Beta <3 x 10713

(1) Units are pCi/sample.
(2) Aliquot = 1,
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ATTACHMENT 1 RESULTS

Customer Aliquot TMA/Norcal Location Analysis Results
ID No. x 107 cc Group No. #Cifecc £ 2 ¢
8701
9.3 12.06 59 / B2-A Gross Alpha <l x 10°1%
‘ Gross Beta <1l x 107
9-4  11.14 so/ C2-A Gross Alpha < x 1071
Gross Beta <l x 10714
9-5 11.00 - 61/  D5-A Gross Alpha <1 x 1071
Gross Beta <l x 1071
9-6 10.9 62 vV E3-A Gross Alpha <1 x 10738
: Gross Beta <l x 107
10-1 10.9 64/ A6-A Gross Alpha <2 x 10718
Gross Beta <l x 10°1
10-2 11.01 651/ D4-A Gross Alpha <3 x 10738
Gross Beta [ <1 x 10
1
10-3 11.81 66 v D4-B Gross Alpha <1 x 1071
Gross Beta <1l x 10714
10-4 11.10 67v" El-A Gross Alpha <1 x 10733
Gross Beta <1 x 107
10-5 11.19 68v"  D5-B Gross Alpha <3 x 10718
Gross Beta <l x 104
10-6 1.0(2) 69, FB-7 Gross Alpha <1 x 1077 (1)
Gross Beta <3 x 1077 (1)
11-1 11.52 v c8-A Gross Alpha <l x 10-18
Gross Beta <l x 107
11-2 11.13 72V/ D7-A Gross Alpha <1 x 10713
Gross Beta - <l x 107
11-3 11.29 - 73v" C6-A Gross Alpha <1 x 10°13
Gross Beta <l x 10714
11-4 11.36 74 v D2-A Cross Alpha <1 x 1073
Gross Beta <l x 107
11-5 11.05 75V C3-A Gross Alpha <3 x 1073
Gross Beta <l x 107
11-6 1.0(2) 76 V/ FB-8 Gross Alpha <2 x 1077 (1)
Gross Beta <3 x 1077 (1)

(1) Units are pCi/sample.
(2) Aliquot = 1.



CALIBRATION DF GROSS BETA AND GROSS ALPHA COUNTERS

The calibration of the LBG (CE-$4) detector system for
Sr~-Y-90 and the Gak (17,21, 24) for Am—241 on 2" filter
papers was performed to provide a base calibration for
the counting of air filters using the "EPA" basis.

To perform this calibration several 2" filters were
prepared. Five (%) were prepared with a solution of
Sr-Y-90 in equalibrium and three (3) were prepared
using Am—241. The Sr-Y-90 planchets were counted on
the LBG (CE-14) beta counters and the Am—241 filters
were counted on the GAW gross alpha counters,

For reasons not explained here the alpha (GAW) calculation
procedure has factor of ~3 built into the procedure. No
provisions have been made in the calculation procedures

to correct for the alpha contribution to the beta counters.

A& summary of the Calibration follows:

Am-241 GAlW eff.

 eAU 17 GAW 21 cAW 24
W/sf W0 of W/sf W/O sf W/sf W/D sf
1 . 678 196 . L92 . 207 . 533 . 195
o 631 197 .716 . 214 . &56 . 198
3 709 298 .B14 . 243 . 656 . 239
avy A L1207 . 740 .222  .57& . 211
Sr-Y-90 | DG eff.
1 2 3 4 +] avg
LBG eff 2614 . 2550 .2537 . 2924 L2700 . 2665

P~factor = 1/EFff = 1/,2&6% = 3.752



19-5EF-91

8701- 1
. 08:45:30 Graoss Alpha Data 1-1 AS—-A
AUTOB V 1.03
i Reviewed ] Datej’{?
0
! Counter GAW 21
Length of count 203.2 Min.
Gross counts = : 6.
5
NO SAMPLE WEIGHT
Zero time 236. 851 91
Separation time 0.000 O
¢ Total ash weight: 0.0000 mgs
GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED
i TIME COUNT TIME CPM BKGD CPM CPM CPM
| 240. 693 6.  203.2 0.03 0.0%& -0. 07 -0.23 -0.23
_ Elapsed time (days) = 3. 842
i Lambda = 0. O00E-01 Reciprocal days
" exp(—~lambda X t) (1)= 1. GOOE+0Q
Chemical yield (2)= 1. 0000
: PPT. correction (3)= 0. 7400 (recovery = 0. 0000 mgs)
'Aliquot (4)= 6. 3320E+07 cc
. Product (1X2X3X4) = 4. 685480E+07
1 sigma
C-zero P-factor dpm/cc dpm error percent sigma
-4  8999E-09 1. 0000 -4  8999E-09 -1. 2291E-0% 25.08 %
‘ uCi /cc
i -2. 2072E-15 =5. 5365E-16
- DPM OF ALIGUOT  -3. 103E-01
|saved answer = -3. 103e-01 -25. 08% (DPM[ﬁoF aliquot)

TMA Corporation

_'e —'S
[+ €5x 5-54 xi6 =L 0-A%I0

< I rd

55
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19-SEP-71 TMA Corporation 8701- 1 55
08:19:11 Beta Counting Data 1-1 AS—~A
AUTOB V 1.03
Reviewed q/bate_j'ﬁl?
0
Counter LBG g
Length of count 27.5 Min. )
Gross counts = 18.
)
NO SAMPLE WEIGHT
Zero time 222. 940 91
Separatien time 0.600 O
Total ash weight: 0.0000 mgs
GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED
TIME COUNT TIME CPM BKGD cPM CPM CPM '
222. 940 18. 27. 5 0.65 0.460 0.19 0.19 0.19
Elapsed time (days) = 0. 000 . '
Lambda = 0. O00E-0! Reciprocal days
exp{(—~lambda X t}) (1)= i. 000E+0O
Chemical yield (2)= 1. 0000
PPT. correction (3= 1. 0600 {recovery = 0. 0000 mgs }
Aliquot (4)= & 3320E+07 cc
Product {1X2X3X4) = &. 332000E+Q7
1 sigma
€C—-z2eTo P—-factor dpm/cc dpm error percent sigma
2. 9682E-0%9 3. 7520 1. 1137E-08 ?. 4222E-09 84. 61 %
uCi /cc
5. O164E-15 4. 2442E-15
DPM OF ALIGUOT 7.052E-01 f>
Saved answer = 7.052E-01 84.&1% (DPM of aliquot) '
~\
~-\5
. 0
QGGX‘C"Q‘{-—'— 5’.01))00 = < 1.2 X1 v
1%
N/‘){lb .
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19-SEP-91 g701i- 2 S5
{(! 08: 27: 05 Gross Alpha Data 1-2 B7-A
, AUTOB V 1.03 v’
: Reviewed Date 2 ~/ 7
A 0 :
:,g Counter GAW 17
( Length of count 94.6 Min.
| , Gross counts = 2.
D¢
(“
o NO SAMPLE WEIGHT
I 3
-
Zero time 241. 762 2%
( 4 Separation time 0.000 O
&
!(§ Total ash weight: ©0.0000 mgs
‘ GMT GROSS COUNTING TOTAL NET ADJUSTED.CDRRECTED
f(i TIME COUNT TIME cPM BKGD CPM CPM cPM
241, 762 2. 4. & 0.02 0.041 =0. 02 -0. 06 -=0. 06
. Elapsed time (days) = 0.000 °
| | Lambda = 0.000E-01 Reciprocal days
' exp(—lambda X t) (1)= 1. O00E+00Q
{  Chemical yield (2)= 1.0000
.+ PPT. correction (3)= 0. 6620 (recovery = 0. 0000 mgs)
!,! Aliquot (4)= 7.8490E+07 cc
%
v Product (1X2X3X4) = 5. 19603BE+07
T’! 1 sigma
< C~zero P-factor dpm/cc dpm errvor percent sigma
. =1, 2267E-09 1. 0000 -1. 2267E-09 -9. T236E-10 79.27 %
1' uCi /cc
;wi -5. 5255E-16 ~4. 3800E-16
l DPM OF ALIQUOT -9. 628E-02 éﬂi)
, lili Saved answer = -9. 628E-02 -79.27% (DPM of aliquot)
}
. b -\
l‘i 6Gx4-38 *16 =L +-TXIb s
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19~SEP-91 TMA Corporation 8701- 2 55
08:19: 205 Beta Counting Data 1-2 B7-A
AUTOB V 1.03
Reviewed Q: Date 7‘_/?
0

Counter LRBG 10

Length of count 27.% Min.

Gross counts = - 28

NO SAMPLE WEIGHT

Zero time 222. 940 91

Separaticen time 0.000 O

Total ash weight: ©. 0000 mys

GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED
TIME COUNT TIME CPM BKGD CPM ceM CPM

222. 240 28, 27. 5 1.02 0.576 0. 44 0. 47 0. 47
Elapsed time (days) = 0. 000 ’ .
Lambda = 0. ODOE-01 Reciprocal days

exp{=lambda X t) (1)= 1. Q00E+00

Chemical yield (2)= 1. 0000
PPT. correction (3)= 1. 0000 {recovery = 0. 0000 mgs)

Aliguot {4)= 7. B49QE+07 cc

Product (1X2X3X4) = 7. 849000E+07

1 sigma
C—zero P—factor dpm/cc dpm error percent sigma
&. 0140E-09 3.7520 2. 2564E-08 1. 0460E-08 446, 36 %
uwCi /cc
1. 0144E-14 4. 7119E-15
ST
DPM OF ALIGUOT 1. 771E+00
Saved answer = 1,771E+0Q0 46. 367 {(DPM of aliquot)
tostby =15 ot
. e R %
Q.g; Xxd- 712+ xﬁj xto =71
‘Y

o <<:;17¢H;

»
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TMA Corporation

19-SEP-91 B701- 3 55
08: 27: 24 Gross Alpha Data 1-3 CS5-A
AUTOB V 1.03
Reviewed Q Date 2’/7
0
Counter GAW 17
lLength of count 144. 7 Min.
Gross countsg = : 4.
NO SAMPLE WEIGHT
Zero time 240.9346 1
Separation time 0.000 O
Total ash weight: 0O.0000 mgs
eMT GROSE COUNTING TOTAL NET ADJUSTED CORRECTED
TIME COUNT TIME CPM BKGD CcPM CPM CPM
240, 936 4. 144 7 0.03 0.037 -0. 01 =0. 03 -0. 03
Elapsed time (days) = 0. 000 _
Lambda = O. OCOOE-01 Reciprocal days
exp(—lambda X t) (1)= 1. O00E+00O
Chemical yield (2)= 1. 00CO0
FPT. correction (3)= 0. 6620 (recovery = 0. 0000 mgs)
Aliquot (4)= 8. 698B0E+07 cc
Product (1X2X3X4) = 5. 75807 6E+07
1 sigma
C-zero P~-factor dpm/cc dpm error percent sigma
-5. 2177E-10 1. 0000 -5. 2177E-10 -8. 09556E-10 155.16 %
uCi /cc
—-2. 3503E-164 -3. G467E-16
e —
DPM OF ALIGUOT -4, S38E-02
Saved answer = —4. 53I8BE-02 =155. 16% (DPM of aliquot)
16 ~16
[-6SXZ-LyF X0 = ¢ 6K
S
—:—é-é x 1o
13

~ LAX it
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19-SEP-91 TMA Corporation 8701- 3 55
08:19: 41 Bete Counting Data 1-3 C5-A
AUTOB V 1.03
Reviewed U Date__?’/?
0 : —_—
Counter LBG 11
Length of count 27.9% Min.
Gross counts = 26.
ND SAMPLE WEIGHT
Zero time 222. 940 91
Separation time 0.000 O
Total ash weight: 0. 0000 mgs
GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED
TIME COUNT TIME CPM BKGD CPM CPM CPM
222. 940 26. 27. %5 0. 94 0.495 0. 45 0. 45 0.45
Elapsed time (days) = 0. 000 .
Lambda = 0. O0O0E-01 Reciprocal days
exp(—lambda X ¢t} (1)= 1. OOOE+00
Chemical yield (2)= 1. 0000C
PPT. correction (3)= 1. 0000 {recovery = 0. 0000 mgs)
Aliquot (4)= 8. 69BOE+07 cc
Product (1X2X3X4) = 8. 678000E+07
1 sigma
C-zero P-factor dpm/cc dpm error percent sigma
5. 12B81E-09 3. 7520 1. 9241E-08 8. 3346E-09 43.32 %
uCi /cc
8. &670E-15 3. 7543E-15
DPM OF ALIQUOT 1. 674E+00 /43
Saved answer = 1. 674E+00 43. 327 (DPM of aliquot)

-1

~15
QBS;«;-?S + Sré"?)xro = 148 x10

1
~ L2 *° 4

3

=
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19-SEP-91 TMA Corporatiaon B701- 8 5
12:57:.17 Gross Alpha Data 2-1 Bi-A
AUTOB V 1.03
Reviewed__\/ Date_f"/z
0

Counter GAW 24

L.ength of count 144, 7 M™Min.

Gross counts = 7.

NO SAMPLE WEIGHT

Zero time 240C. 936 <1

Separation time 0.000 ©

Total ash weight: ©O.0000 mys

oMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED
TIME COUNT TIME CPM BKGD CPM CPM CPM

240. 934 7. 144 7 0. 0% 0. 041 0. 01 0. 02 0. 02
Elapsed time (days) = 0. 000

Lambda = 0. O00E-01 Reciprocal days

exp{—lambds X t?}) (1)= 1. OQ0E+QO

Chemical yield (2)= 1. 0000

PPT. correction (3)= 0. 57460 (recovery = 0. 0000 mgs)

Aliquot {(4)= 7.4750E+D7 cc

Product (1X2X3X4) = 4. 305&00E+07

1 sigma
C-zero P-factor dpm/cc dpm error percent sigma
4. 7179E-10 1. 0000 4. 7179€-10 1. 2111E-09 256. 71 %
uCi /cc
2. 1252E-16 5. 4555E-16

, —— ‘

DPPM OF ALIQUOT 3. 527E-02 é%::)
Saved answer = 3. S27E-02 256.71% (DPM of aliquot) l§

0o =
\I65’< 54;—+;Ll2:)*' <‘

LN R
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19-SEFP-91 TMA Corporation g701- 8 55
08: 20: 27 Beta Counting Data 2-1 Bl-A
AUTOB V 1.02
Reviewed V’ Date___q'/7
0

Counter LBG 11
Length of caount 43. 7 Min.
Gross counts = 27
NO SAMPLE WEIGHT
Zero time 234. 240 91
Separation time 0.000 O
Total ash weight: ©. 0000 mgs

GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED

TIME COUNT TIME CPM BKGD CPM CPM CPM
234, 240 27. 43. 7 0. 62 0.489 0.13 0.13 0.13
Elapsed time (days) = 0. 000 -
lLambda = 0. O00OE-~01 Reciprocal days
exp (—lambda X t) (1)= 1. OOQE+QO
-Chemical yield (2)= 1. 0000
PPT. correction (3)= i. 0000 (recovery = 0. 0000 mgs )
Aliquot (4)Y= 7.4750E+07 cc
Product (1X2X3X4) = 7. 475000E+Q7

1 sigma
C-zero P-factor dpm/cct dpm error percent sigma
1. 7223E-09 3. 7520 6. 4622E-09 6. 63B0E-09 102.72 %
uCi /cc
2.92109E-15 2. 9901E~-15

DPM OF ALIGUQT 4. 830E-01 /C)

Saved answer = 4. 830E-01 102.727% (DPM of aliqueat)
-1 -1 5
Q.(,gx:l-‘ﬂ—l— 2-41)x10 =L F 8 X0
-4
S 4.?—8" 0
~iy
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TMA Corporation

19-SEP-21 B701- @ 55
08: 45: 09 Gross Alpha Data 2-2 Co~-A
AUTOB V 1.03
Reviewed H Date_i?—'/f
0o
_Counter GAW 21
Length of count 98.3 Min.
Gross counts = A 2.
NO SAMPLE WEIGHT
Zerao time 23&. 743 91
Separation time . 000 O
Total ash weight: 0O.0000 mgs
GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED
TIME COUNT TIME CPM BKGD CPM CPM CPM
240. 201 2. 8.3 0.02 0.099 -0. 08 -0. 27 -0. 27
Elapsed time (days) = 3. 4358 '
L.ambda = Q. O00E-01 Reciprocal days
exp{(~lambda X t} (1)= 1. 000E+00
Chemical yield (2)= i. 0000
PPT. correction (3= 0. 7400 (recovery = 0. 0000 mgs)
Aliquot (4)= 8. 6730E+07 cc
Product (1X2X3X4) = 6. 418020E+07
1 sigma
C-zero P-factor dpm/cc dpm error percent sigma
-4, 2231E-09 1. 0000 -4, 2251E-09 -1. 0026E-0% 23.73 %
uCi /cc
-1. ?032E~15 -4 D142E-16
DPM OF ALIQUOT  -3. 6464E-01 —
f -6
= 45 X\
) Sk xte = 3
§-6Gx 4-5! -5
o [ xNe
-5

NL\Y-\"
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19-SEP-21 TMA Corporation 8701- @9 55
08: 20: 45 Beta Counting Data 2-2 C9-A
AUTOER V 1.03
Reviewed SI Date 7'-/f
0

Counter LBG iz
Length of count 43. 7 Min.
Gross counts = 30
NO SAMPLE WEIGHT
Zero time 234. 240 91
Separation time 0.000 O
Total ash weight: 0. 0000 mgs

GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED .

TIME COUNT TIME CPM BKGD CPM CPM CPM
234. 240 30. 43.7 0. 4% 0.584 0.10 0.10 0.10
Elapsed time (days) = 0. 000 .
Lambda = 0. OOOE-Q1 Reciprocal days
exp{-lambda X t) (1)= 1. O00E+QO
Chemical yield (2)= 1. 0000
FPPT. correction (3)= 1. 0000 {recovery = 0. 0000 mgs)
Aliquot (4)= 8. 6730E+07 cc :
Product (1X2X3X4) = 8. 673000E+07

1 sigma
C~zero P—factor dpm/cc dpm error percent sigma
1. 1712E-09 3. 7520 4. 3744E-0%9 6. 1398E-09 139.72 %
uCi /cc
1. 9795E-15 2. 7657E-15
DPM OF ALIGQUOT 3. 811E-01
Saved answer = 3. 811E-0i1 139. 727 (DPM of aliquot)
ng;b:ﬂﬂ-l"iﬁ xe =
-\
_ ,_,/\.éé%“’
~r LA XNO

o
1
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' 19-SEP-91 TMA Corporation 8701~ 10 55
08: 27: 43 Gross Alpha Data 2-3 FB-1
AUTOB V 1.03
Reviewed___ Date ?//7
0
Counter GAlW 17
Length of count 106. 0 Min.
Gross counts = . 8.
NO SAMPLE WEIGHT
Zero time 242. 031 91
Separation time 0.000 O
Total ash weight: ©. 0000 mgs
GMT GROSS COUNTING TOTAL NET ADJUSTED'CDRRECTED',
TIME COUNT TIME CPM BKGD CPM CPM CPM
242. 031 8. 106. 0 0.08 0.04%1 0. 03 0. 11 0.11
Elapsed time (days) = 0. 000 -
Lambdds = 0. O0O0OE-01 Reciprocal days
expf(~lambda X t) (1)= 1. O0O0E+00
Chemical yield (2)= 1. 0000
PPT. correction (3)= 0. 6620 {recovery = 0. 0000 mgs)
Aliquot (4)= 1. 000 __smpl
Product (iX2X3X4) = &. 620000E-01
1 sigma
C-zero P—factor dpm/smpl dpm error percent sigma
1. &715E-01 1. 0000 1. 6715E-01 1. 3157E-01 78.71 %
~—————
*##% UNITS CONVERSION FAILED — INCOMPATIBLE UNITS ##s
Check units of aliquot and final answer
DPM OF ALIQUOT 1. 472E-01
Saved answer = 1. 672E-01 78.71% (DPM of aliquot)
_é .
%0 e
v éex 0132 +0- 163 =a<:(}(f ?éﬁﬁ :
> Scxwufv& ,?Z?_‘l}"'l
- 0. (8 )( \O
=4 Sa.w*-g-L
1 e
— : 10 e
_ /18 X =

N.éi?ﬁ'.‘;? "
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19-SEF—-91 TMA Corporation 870i- 10 55
08: 21: 02 Beta Counting Data 2-3 FB—-1
AUTOB V 1.03
‘ Reviewed V’Date Cf’/(7
0

Counter LBG 13
Length of count 432.7 Min.
Gross counts = . 24
NO SAMPLE WEIGHT
Zero time 234. 240 91
Separation time 0.000 O
Total ash weight: O.0000 mgs

GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED

TIME COUNT TIME CPM BXGD CPM cPM CPM
234. 240 24. 43. 7 0.5% 0. 499 0. 05 0.05 0. 05
Elapsed time (days) = 0. 000 ‘
Lambda = 0. O00E-QO1 Reciprocal days
exp(-lambda X ¢t) (1)= 1. O00E+QO
Chemical yield (2)= 1. 0000
PPT. correction (3)= 1. 0000 {recovery = 0. 0000 mgs)
Aliquot (4)= 1. 000 smp 1
Product (1X2X3X4) = 1. 000000E+0Q0O

1 sigma
C-zeTo P—factor dpm/smpl dpm ertor percent sigma
5. 3za5E-02 3. 7520 1. 9970E-01 9. 0327E-01 252.01 %

##4# UNITS CONVERSION FAILED - INCOMPATIBLE UNITS dess

Check units of aliquet and final answer

DPM OF ALIGUOT 1. 997E-01

Saved answer = 1.997E-01 252. Q1%

L

(DPM of aliquot)

Picc
6 e
- 40-%7"0 %\a—#&
= LLI'C %10 '
A

P
_ .02dbre Pec o _pr&
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19-8EP-91 TMA Corporation 8701~ 135
12:57:31 Gross Alpha Data 3-1
AUTDB V 1.03
Reviewed Q D
0

Counter GalW 24
Length of count 106. 0 Min,
Gross counts = 4.
NO SAMPLE WEIGHT
Zero time 242. 031 21
Separatiaon time C.000 ©0©
Total ash weight: ©. 0000 mgs

GMT GROESS COUNTING TOTAL NET

TIME COUNT TIME CPM BKGD CPM CPM
242. 031 4, 106. 0 0. 04 O0.046 =-0. 01 -0. 02
Elapsed time (days) = 0. 000 '
Lambda ‘ = 0. O00E~QO1 Reciprocal days
exp{—lambda X t) (1)= 1. O0O0E+DQ
Chemical yield (2)= 1. 0000
PPT. correction (3)= 0. 5760 {recovery = 0. Q000 mgs)
Aliquot (4)= 8. 9880E+07 cc
Product {(1X2X3X4) = 4, 94448BE+07

1 sigma

C—zeT0 P-factor dpm/cc dpm error percent sigma

-4, $S9359E~10 1. 0000 -4, S9S9E-10 -1. 0933E-09 237. 88
uCi /cc
-2. 0702E-16 ~4. Q247E~-16

DPM OF ALIQUOT -3. 947E-02 —— e

Saved answer =

~3. 947E-02 -237. 88% 2552 of aliquot?
~tL

~l6 |3 X10

(LS x gaq247 10 = L8N o
= 4,%7(\0

A5

~ L1
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19-SEP-91 TMA Corporation 8701- 15 S5

08:22: 14 Beta Counting Data 3-1 B4-B '
AUTOE V 1.03
Reviewed rDate ?’[7
O 1]
Counter LBE 14
Length of count 43.7 Min. )
Grosg counts = - 27.
i )

NO SAMPLE WEIGHT

Zero time 234. 240 91

Separation time 0.000 ©
Total ash weight: 0. 0000 mgs
GMT GROSS COUNTING TOTAL NET ADJUSTED 'CORRECTED
TIME  COWNT TIME CcPM BKGD CPM CPM CPM !
234. 240 27. 43. 7 0. 62 0,591 0. 03 0. 03 0. 03
Elapsed time (days) = C. 000 .
Lambda = 0. OQ0E-01 Reciprocal days
exp{(—-lambda X t) (1)= 1. 00QE+00
Chemical yield {2)= 1. 0000
PPT. correction (3)= 1. 0000 (recovery = 0. 0000 mgs)
Aliquot (4)= B. 58BOE+Q7 cc
Praoduct (1X2X3X4!} = 8. S88000E+0Q7
1 sigma
C-z2ero P—factor dpm/cc dpm error percent sigma
3. 4278E-10 3. 7520 1. 2861E-09 &. S650E-09 510.45 %
uCi /cc
5. 7933E-1& 2. 9572E-15
DPM OF ALIQUDT 1. 105E-01
Saved answer = 1. 100E-0O1 510. 45% (DPﬂ/ii aliquot? \$

- 0
\Y'_ LS’S)"

Qa sx 296+ 0-SB)IRD ,% -
Y ¢

4.;97‘\0
= ~ Y

/\/Z—\%\U (



19-SEP-91
08: 46: 34

TMA Corporation
Gross Alpha Data

8701~ 17
3-3

Reviewed !Z Datej;[_?_

0

! Counter GAlW 21

Length of count 101.8 Min.

Gross counts = 13

.

NDO SAMPLE WEIGHT
" Zero time 241.141 91
. Separation time 0.000 O
gTotal ash weight: 0O.0000 mgs

GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED‘W

% TIME  COWNT TIME CPM BKGD CPM CPM CPM )

241. 141 13. 101. 8 0. 13 0.098 0. 03 0. 11 0.11

Elapsed time (days) = . 000 ' '
; Lambda = 0. OOOE-01 Reciprocal days
“exp(-lambda X t) (1)= 1. OOOE+Q0

Chemical yield (2)= 1. 0000
iPPT. torrection (3)= 0.7400 (recovery = 0. 0000 mgs)
* Aliquot (4)= & 3370E+07 cc
. Product (1X2X3X4) = 4. 6893B80E+07

1 sigma
C-zero . P—factor dpm/cc dpm error percent sigma

2. 3350E-09 1. 0000 2. 3350E-09 2. 7433E-09 117.49 %

i uCi /cc
1. 0518E-15 1. 2357E-15
f

DPM OF ALIQUOT 1. 480E-01

iSaved answer = 1. 480E-0O1 117.49% ( of aliquot? Y

wrw—e-i

e

b 1 %10

@vazse 4165 )%10 = 3
)
~ L3



19-SEP-31 TMA Corporation 8701- 17 55

08: 22: 41 Beta Counting Data 3-3 B4-A
' AUTOB V 1.03
! Reviewed Q Date ?"’/7

0

g Counter LBG 15

Length of count 43,7 Min.

Gross counts = 246.
:

NDO SAMPLE WEIGHT
;
~ Zero time 234.240 91
I Separation time 0.000 O
i Total ash weight: 0.0000 mgs

GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED

l TIME COUNT TIME CPM BKGD CPM CPM CPM
- 234. 240 24, 43. 7 0.460 0. 612 -0. 02 -0. 02 -0. 02
~Elapsed time (days) = 0. 000

LLambda = 0. OO0E-01 Reciprocal days
: exp(—-lambda X t) (L)= i. O00OE+0O

Chemical yield (2)= 1. 0000 _
. PPT. correction (3)= 1. 0000 (recovery = 0. 0000 mgs)
| Aliquot {(4)= & 3370E+07 cc

Product (1X2X3X4) = &. 337000E+07

1 sigma
C~zero P-factor dpm/cc dpm error percent sigma

-2. 7615E-10 3.7520 -1. 0361E-09 -8. B250E-09 822.79 %
! vCi /cc
, -4, 6671E-16 -3. 8401E~15
l mmmr——————

DPM OF ALIQUAT -4&. S66E-D2 /C9
iSaved answer = =—b, D&46E-02 -822.79% (DPM of aliquot)
‘ ' AT

~ts (o
— '3.%

é [-65x3-54 X1 = LE Y
}

L3371
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19-5eF-91 TMA Corporation 8701- 18 55 _
12:57: 47 Gross Alpha Data 3-4 B4-A)
AUTOBE V¥ 1,03
Reviewed SZ Date ’/2
0
Counter GAW 24
Length of caunt 101.8 Min. )
Gross counts = : 9.
)
NO SAMPLE WEIGHT
Zero time 241. 141 931
Separation time 0.000 0O
Total ash weight: 0.0000 mgs
eMT GROSS COUNTING TOTAL NET ADJUSTED.CDRRECfED
TIME COUNT TIME- CPM BKGD CPM CPM CPM
‘241,141 5. 101.8 0. 05 0.041 0. 01 0. 02 0. 02
Elapsed time (days) = 0. 000
Lambda = 0. 000E-01 Reciprocal days
exp(—lambda X t) (1)= 1. 000E+00
Chemical yield (2= 1. 0000
PPT. correction (3)= 0. 5740 (recovery = 0. 0000 mgs)
Aliquot (4)= 4 3S520E+07 ce
Product (1x2xX3x4) = 3. 658752E+07
1 sigma
C~zero P~factor dpm/cc dpm error Percent sigma
6. 1090E-10 1. 0000 6. 1090E-10 1. 6943E-09 a277.35 %
uCi /cc
. 751BE-14 7. 6321E-16
——
DPM OF ALIGUOT 3. BBOE~Q2
Saved answer = 3. 880E-02 277. 35% (an’ aliquot)
-5
-:,LS)N;,L—- £ 163 %10 r
1-65 %763 + 2 =
-5
~ 27" »
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19-5EP-291 TMA Corporation 8701- 18 55
0B: 22: 55 Bets Counting Data 3-4 B4-o
AUTOBR V 1.03
Reviewed V_ Date 2'”/?
0
Counter LBG 146
Length of count 43.7 Min. )
Gross counts = 20.
)
NO SAMPLE WEIGHT
Zero time 234. 240 91
Separation time 0.000 O
Total ash weight: ©.0000 mgs ;
GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED —
TIME COUNT TIME CPM BKED CPM CPM CcPM !
234. 240 20. 43. 7 0.46 0.492 ~0. 03 -0. 04 -0. 04
Elapsed time (days) = 0.000 - E
Lambda = 0. O0OE-01 Reciprocal days
exp{(—lambda X t) (1)= 1. O00E+00 -
Chemical yield (2)= 1. 0000 -
PPT. correction (3)= 1. 0000 (recovery 0. 0000 mgs)
Aliquot (4)= & 3520E+07 cc
Product (1Xx2X3x4) = 6. 352000E+07
1 sigma
C-zero P-factor dpm/ce dpm error percent sigma
-9. O495E-10 3. 7520 -2. 0B22E~09 =7. 2115E-09 346.34 %
uCi /cc '
~9. 3792E-1¢4& ~3. 2484E-~15
S o —
DPM OF ALIQUOT —-1. 323E-01
Saved answer = -1, 323E-01 =346.34% (DPM of aliquot) O
|-65x 325 %10 — Qg'gf‘ of
—_— 4,S£‘*Y‘ o '

~ LV < 1° 8
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TMA Corporation

19-SEP-91 8701~ 22 55
08:.28:17 Gross Alpha Data 4-1 BB-A

AUTOB V 1.03 G

Reviewed (Date i'/l
0
Counter GAW 17
Length of count ?1.3 Min.
Gross counts = 4,
NO SAMPLE WEIGHT
Zero time 220. 292 91
Separation time 0.000 ©
Total ash weight: 0. 0000 mgs
GMT GROSS COUNTING TOTAL NET ADJUSTED'CORRECTED_W
TIME COUNT TIME CPM BKED CPM CPM CcPM .
241 219 4 91. 0. 04 0.037 0. 01 0. 02 0. 02
Elapsed time (days) = 20. 927 '
‘Lambda = 0. 000E-01 Reciprocal days
exp(—lambda X t) (1)= 1. OOQE+DO
Chemical yield (2)= 1. 0000
PPT. correction (3= 0. 6620 (recovery = 0. 0000 mgs)
Aliquot (4)= 1. 1340E+0B cc
Product (1X2x3x4) = 7. 507080E+07
1 sigma
C-zero P—-factor dpm/cc dpm error percent sigma
2. 9238E-10 1. 0000 2. 9238E-10 ?. S453E~10 327.15 %
uCi /cc
1. 3170E~-16 4. 3087E-16
DPM OF ALIGQUOT 3. 3146E-02 -
Saved answer = 3. 316£-02 327. 15% (DPM%liquot) .
-1
26 {0
44X
2} :)XJU =><.g
QQSXA'SD‘H 1313 ~IS
= (& %10
~15
|0
~ 7 | X
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19-8SEP-91 TMA Corporation 8701~ 22 55
0B: 23: 33 Beta Counting Data 4-1 Bg~-a !
AUTOB WV 1.03
Reviewed J Date 7 ” (2
(o]
Counter LBG 9 .
Length of count 31.4 Min. )
; Gross counts = 21.
1 .-»’
NO SAMPLE WEIGHT
Zero time 220. 292 91
_' Separation time 0.000 0O
J Total ash weight: 0. 0000 mgs
GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED
l TIME COUNT TIME CPM BKGD CPM CPM CPM
. 234. 249 21. 31. 4 0. 47 0. 481 0. 19 0. 18 0. 18
Elapsed time (days) = 13. 957
Lambda . = 0. O00E-01 Reciprocal days
exp(—lambda X ¢t) (1)= 1. O00E+DO _
Chemical yield (2)= 1. 0000 !
PPT. correction (3)= 1. 0000 (recovery = 0. 0000 mgs)
Aliquot (4)= 1. 1340E+0B cc
Product (1X2x3X4) = 1. 134000E+08
1 sigma
C-zero P-factor dpm/ce dpm error percent sigma
1. S764E-09 3.7520 9. P1446E-09 4. P472E-09 83. 64 %
uCi /cc
2. 6642E-15 2. 2285E~15
.
DPM OF ALIGUOT 6. 707E-01 p
Saved answer = 6. 707E-01 B3. 647 (DPM of aliquot)
-y i |
.3Xxjoe o
5 QC§X2'23 +2'6C) Xiv =< 63 o d 4 .
Z b xrie
| . ]
! ~ LNPIO
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19-SEP-91 TMA Corporation 8701~ 23 55
08: 44: 49 €ross Alpha Data 4-2 Ca-4p
AUTOB V 1.03
Reviewed u Date z ’7;
0
Counter GAW 21
Length of count 1.3 Min.
y Gross counts = e.
NO SAMPLE WEIGHT
lero time 220, 292 93
:i Sepsration time 0.000 o
| Total ash weight: 0. 0000 mgs
GMT GROSS COUNTING TOTAL NET ADJUSTED CDRRECTED
i TIME COWNT TIME CPM BKGD CPM CPM CPM
241, 219 9. 91.3 0.10 0. 096 0. 00 0. 01 0. 01
Elapsed time (days) = 20. 927
;i lLambds = Q. 0Q0E~D1 Reciprocal daus
exp(-lambda X t) (i)= 1. OOOE+00
Chemical yield (2)= 1. 0000
EPPT. correction (3)= 0.7400 (recovery = 0. 0000 mgs )
i Aliquot (4)= 1. 1280E+0B cc
Product (1x2x3x4) = 8. 347200E+Q7
1 sigma
C-zero P-factor dpm/cc dpm error percent sigma
1. 0883E-10 1. 0000 1. 08B3E-10 1. 4415E-09 1324.52 %
' vCi /cc
i 4. F024E-17 6. 4933E-16
DPM OF ALIGUOT 1. 2o8E-02 ~ S
iSaved snswer = 1, 22PBE-Q2 1324, 527 (DPWdZiizliquot) L
, ~\
o Z e
{ @gx (4T + 0. Ha)Xiwo = T
é\'\ *\0
| Ay
X 0

~ L
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19-SEP-91 TMA Corporation 8701- 23 55
08: 23: 50 Beta Counting Data 4-2 C4-A
AUTOB V 1.03
Reviewed 9 Date_qi" /7
o]
Counter LBG 10
Length of count 31.4 Min.
: Gross counts = © 36
. NO SAMPLE WEIGHT

Zero time 220. 292 91
Separation time 0.000 O
Total ash weight: 0. 0000 mgs

GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED

TIME COUNT TIME CPM BKGD cPM cPM CPM
234. 249 36. 31. 4 1.15 0.593 0. 55 0. 58 0. 58
Elapsed time (days) = 13. 957
Lambda = 0. 00QE-0O1 Reciprocal days
exp(-lambda X t) (1)= 1. 0OO00E+00
Chemical yield {(2)= 1. 0000
PPT. correction (3= 1. 0000 (recovery = 0. 0000 mgs)
Aliquot (4)= 1. 12B0E+0B cc
Product (1Xx2x3xa) = 1. 128000E+08

1 sigma
C-zero P—-factor dpm/ce dpm error percent sigma
5. 0998E-09 3. 7520 1. 2134E-08 7. 0514E-09 36.85 %
uCi /ec
B. 6191E-15 3. 1764E~15

DPM OF ALIGQUOT 2. 158E+00
Saved answer = 2. 158E+00 346.85% (DPM of aliquot)

(B¢269) 55"



19~8EP-9}

TMA Corporation

B701- 24 E]
12: 58: 01 Grossg Alpha Data 4-3 Dg~;
AUTOE v 1.02 -
Reviewegd E__ Date z /2
0
Caounter GAl 24
Length of Caount ?1.3 Min.
Gross Counts = 2.
NO SAMPLE WEIGHT
Zero time 220. 292 94
Separation time 0.000 o
Tetal ash weight: 0. 0000 mgs
GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED
TIME COUNT TIME CPM BKGD CPM CPM CPM
241. 219 3. ?1.3 0.03 0.041 =0. 0t ~0. 02 =0. 02
Elapsed time (days) = 20. 927 .
Lambda = 0. 000E-01 Reciprocal days
exp(~lambdas x t) (1)= 1. COOE+00
Chemical yield (2)= 1. 0000
PPT. €orrection (3)= 0. 5760 (recoverg = 0. 0000 mgs)
Aliquot (4)= 1. 1210E+08 cc
Product (1X2X3X4) = &. 456960E+07
1 sigma
C-zero P—factor dem/cc dpm error Percent sigma
=3. 4647E-10 1. 0000 ~3. 4647E-10 —8. 3634E-1¢ 241.39 ¥«
uCi /e
~1. 560714 =3. 7673E-14
DPM OF ALIGUOT  -a 884E-02 ﬂ
Saved answer = —3. B84E-02 €41, 397 ¢ M of éliquot)
16 |_‘
- . x 0
165X 3347 x10 "= ¢ (-2
S
= -6 %10 ¢
Y

(\/‘ﬁiJ baS ‘D ﬂ
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19-SEP~91 TMA Corporation 8701- 24 55

08: 24: 08 Beta Counting Data , 4-3 DB-—F
AUTOB Vv 1.03 «
Reviewed rDate__Z ~/y
0 i
Counter LBG 3
Length of count 28. 0 Min.
Gross countg = - 1B

NO SAMPLE WEIQHT

Zero time 220. 292 91

Separation time 0.000 o
Total assh weight: 0. 0000 mgs
eMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTFE
TIME COUNT TIME CPM BKeD CPM CPM CPM
235. 251 18. 8. 0 0.64 0 437 0. 19 0. 20 b.zc

Elapsed time (days) = 14. 959
Lambda = 0. O00E~01 Reciprocal days
exp(—lambda X t) (1)= 1. OCOE+00
Chemical yield (2)= 1. 0000
PPT. correction (3)= 1. 0000 {(recovery = 0. 0000 mgs)
Aliquot (4)= 1. 1210E+08 c¢
Product (1X2X3X4) = 1. 121000E+08 _
1 sigma _
C-zerp P-—factor dpm/cc dpm error Percent sigma
1. 8225E-09 3. 7520 &. B379€E-09 S. 6310E-09 82.35 %
vCi /¢c

3. 0BO1E-15 2. 5365E-15

DPM OF ALIGuUOT 7. 665E-01 Jﬁ:)
Saved answer = 7. 665E-01 B2. 35% (DFM of aliquot)

— s'?
Q‘:SXQ'ST:} +308)Xiv = 3267

L%
~ L
('\/Z."L (o
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19-SEP-91
08: 28: 32

Counter
Length of count

TMA Corporation
Gross Alpha Data
AUTOB V 1.03

GAW 17
102. 0 Min.

Gross counts = 2.

NO SAMPLE WEIGHT

Zero time 220. 292 94

Separation time 0.000 O
Total ash weight: 0.0000 mgs

8701- 25 55
4-4 C7-A

Reviewed u Datej// E

GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED

TIME COUNT TIME CPM BKGD cPM cPM cPM
242. 111 2. 102. 0 0.02 0.041 -0. 02 =0. 07 -0. 07
Elapsed time (days) = 21. 819
Lambda = 0. 000E-01 Reciprocal days
exp(—lambda X t) (1)= 1. 000E+0Q0O
Chemical yield (2)= 1.0000
PPT. correction (3)= 0. 6620 (recovery = 0. 0000 mgs)
Aliquot (4)= 1. 14620E+0B cc
Product (1X2X3x4) = 7. 692430E+07

1 sigma

C-zero P—-factor dpm/ce dpm ervor percent sigma

-8. 9252E-10 1. 0000 -8. 9252E-10 -6, 1402E-10 68.80 %
vCi /ce
—4. 0204E-1¢ —2. 7459E-14
—_— .
DFM OF aALIQUOT -1. 037E-01 Eééz:)
Saved answer = —-1. O37E-01 —68. 807 (D ef aliquot) |G
(6 L %10
- - H,
|-bsx 2-F6 6 %10 & —\5
)
— /. ub*!
5



19-SEP-91 TMA Corporation 8701~ 25 S5 N
08: 24: 24 Beta Counting Data 4-4 C7-A
AUTOB V t.03
Reviewed y Datej"'/z
o)
Counter LBG 4
Length of count 28.0 Min. )
Gross counts = 27.
)
NO SAMPLE WEIGHT
Zero time 220. 292 91
Separation time C.000 O
‘ Total ash weight: 0.0000 mgs
GMT GROSS COUNTING TOTAL NET ADJUSTED 'CORRECTED _
i TIME COUNT TIME CPM BKGD CPM CPM CPM ‘
- 235. 251 27. 28.0 0.96 0.630 0. 33 0.33 0.33
Elapsed time (days) = 14 959 .
Lambda = 0. OO0E-01 Reciprocal days
* exp(—lambda X t) (1)= 1. OO0E+00
Chemical yield (2)= 1.0000
PPT. correction (3)= 1. 0000 (recovery = 0. 0000 mgs)}
Aliquot (4)= 1. 1620E+08 cc
Product (1X2x3X4) = 1. 162000E+08
1 sigma
C-zero P-factor dpm/cc dpm error Percent sigma
2. B793E-0% 3. 7520 1. OB803E-08 6. 4947E-09 60.12 %
uCi /cc
4. B&4LIE-15 2. 9255E-15
DPM OF ALIGUOT 1. 255E+00
Saved answer = 1.255E+00 60.12% (DPM of aliquot)
Ry .
— ¥x1i0
. 0 = 4'?
| Qg;xﬁ'%v‘ 4-83)x10 = " -
a Ay |
{ w (0



19-85EP-9) TMA Corporation 8701~ 26 55
12: 58: 16 Gross Alpha Data 4-5 D&—-A
AUTOB V 1.03 __/
Reviewed Q Date___
0

Counter Gal 24
Length of count 102. 0 Min.
Gross counts = S.
NDQ SAMPLE WEIGHT
Zero time 220. 292 91
Separation time 0.000 O
Total ash weight: 0. 0000 mgs

eMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED

TIME COUNT TIME CPM BKGD CPM CPM CPM
242 111 5. 102, 0.05 0.045 0. 00 0. 01 0. 01
Elapsed time (days) = 21.819 .,
Lambda = 0. OO0OE-01 Reciprocal days
exp(—lambda X t) (1)= 1. OOCE+00D
Chemical yield (2)= 1. 0000
PPT. correction (3)= 0. 5780 (recovery = 0. 0000 mgs)
Aliquot (4)= © 4510E+07 cc
Product (1X2X3X4) = S. 44377&6E+07

1 sigmg
C~zero P-factor dpm/cc dpm error percent sigma
1. 5308E-10 1. 00060 1. 5308E-10 1. 1426E-09 746.42 %
uCi /cc
6. B955E-17 3. 1470E-16
DPM OF ALIQUDT 1. 447E-02 ﬂ
Saved answer = 1. 44702 746. 427  (DPPM ‘of aliquot)
~14

~16 s
|-£S X & I +Or68‘0 IO = Q‘:"W x|

-1 5
o /.9 %10

15
~ LA
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19-SEP-91 TMA Corporation B701- 24 55
08: 24: 41 Beta Counting Dats 4-5 Do6-A
AUTOB WV 1.03
Reviewed Q Date__i"/z
o

Counter LBG 3
Length of count 24.5 Min.
Gross counteg = 17.
NO SAMPLE WEIGHT

Zero time 220. 292 91

Separation time 0.000 0O
Total ash weight: 0.0000 mgs

eMT GROSS COUNTING TOTAL NET ADJUSTED 'CORRECTED

TIME COUNT TIME CPM BKGD cPM cPM CPM
236. 904 17. 24. 5 0.49 0. 347 0.2% 0. 26 0. 24
Elapsed time (days) = 16. 614 .
Lambda = 0. 000E-01 Reciprocal days

exp(—lambda X t) (1)= 1. 000E+D0O ’

Chemical yield (2)= 1. 0000
PPT. correction (3)= 1. 0000 (recovery = 0. 0000 mgs)

Aliquot (4)= 9. 4510E+07 cc

Product (1X2x3x4) = Q. 451000E+07 .

_ 1 sigma
C-zero P~¢factor dpm/cc dpm error percent sigma
2. 7235e-09 3. 7520 1. O218E-08 7. 3223E-09 71. 66 7
vCi /cc
4. 6029E-~15 3. 2983E-15
DPM OF ALIGUOT 9. 657E-01
Saved answer = 9, 457E-01 71. 667 (DPM of aliquot) AT
-—'r ‘0,07&‘0
. |0 334\
u_é sx 3-298 +4 “3))( LY
’ 7"‘0
= L)



19-SEP-91 TMA Corporation 8701- 27 55

. 08:.286:47 Gross Alpha Data 4-4 FB-2
AUTOB V 1.03 G
1 Reviewed Q Date z —7 /
! 0
Counter CAl 17
Length of count 106. 5 Min,
Gross counts = . 0.

NO SAMPLE WEIGHT

Zero time 220. 292 91
Separation time 0.000 ©
;ff Total ash weight: 0. 0000 mgse
. GMT GROSS COUNTING TOTAL NET ADJUSTED' CORRECTED
~ TIME COUNT TIME CPM BKGD CPM CPM CPM
}
242. 182 0. 1046. 5 0.0C 0. 041 =0. 04 -0.13 =0. 13
Elapsed time (days) = 21.890 .
» Lambda = 0. 000E-01 Reciprocal days
¥ expt-lambda X t) (1) 1. 00OE+00
Chemical yield (2)= 1. 0000
;. PPT. correction (3)= 0. 65620 (recovery = 0. 0000 - mgs)
| Aliquot (4)=  1.000 __ smpl
Product (1X2X3x4) = 6. 620000E-01
’ 1 sigma
C-zero P—-factor dpm/smpl dpm error percent sigma
-1. 9BB1E-O1 1. 0000 . -é;zgalE—OI -2. 3857E-02 12.00 %

«

##% UNITS CONVERSION FAILED - INCOMPATIBLE U ITS %#x
Check units of aliquot and final answer

DFM OF ALIGUOT -1.988£-0%

g Saved answer = -1. 988E-0Q1 —~12. 00% (DPM of aliquot)
e
. dw— A s M
, ['65x 0.0239 =~/ 0.039 =
i 7 & 5h*+ﬁy'gﬁzj+m -
~( i
=L 0-62% 10° M
! S
3

::{:21%'5 "
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19-SEP~-91 TMA Corporation 8701- 27 55 ‘
08: 25:10 Bets Counting Data 4-4 FB-2
AUTOB V 1.03
Reviewed / pate 7_/2
0
Counter LBG 4 .
Length of count 24.5 Min. )
Géross counts = 20.
)
NO SAMPLE WEIGHT
Zero time 220. 292 91
Separation time 0.000 o =
:f Total ash weight: 0. 0000 mgs ™
) GMT GROSS COUNTING TOTAL NET ADJUSTED 'CORRECTED o
' TIME  COWNT TIME CPM BKGD CPM CPM cPM i
2346. 904 20, 24. 5 0.82 0.630 0. 19 0. 19 0. 19
Elapsed time (days) = 16. 614
g Lambda = 0. OOOE-01 Reciprocal days '
> exp(—lambda X t) (1)= 1. O00E+QO ..
Chemical yield (2)=  1.0000 A
i PPT. correction (3)= 1. 0000 {(recovery = 0. 0000 mgs)
| aliquot ()= 1.000 smpl
A—'—'——.—_
. Product (1X2x3x4) = 1. 000000E+00
‘ 1 sigma
- C-~zero P-factor dpm/smpl dpm error percent sigma
1. 8529E-01 3. 7520 6. 9521E-01 7. 3929E-01 106.34 %
1 *## UNITS CONVERSION FAILED - INCOMPATIBLE UNITS ##x o
Check units of aliquot and final answer /4:) '
<)
DPM OF ALIGUOT 6. ?52E-01
| Ao
‘ Saved answer = 4. 952E-01 106.34% (DPM of aliquot) Bor 10 T
/ }
4\1!15&5&71241
0% +0 =TT -
i [-65 % ~b po
<&86V*‘° SontA
- A s
| /34"
= -1 N i

[V
4 "
~ <
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19-SEFP-91 TMA Corporation 8701~ 29 55
12: 58: 31 Gross Alpha Data 5-1 D7-B
AUTOB V 1.03 Ei
Reviewed Q Date —7
o]
Counter GAW 24
Length of count 106. 5 Min.
Gross counts = 1.
NG SAMPLE WEIGHT
Zero time 220. 292 91
Separation time 0.000 ©
Total ash weight: 0. 0000 mgs
GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED
TIME COUNT TIME cPM BKGD CPM cPM CPM
242. 182 1, 104. 5 0. 01 0. 04 -0. 04 -0. 10 ~0.10
Elapsed time (days) = 21. 890 .
Lambda = 0. O00E~01 Reciprocal days
exp(—lambda X t) (1)= 1. 0C0E+Q0
Chemical yield (2)= 1. 0000
PPT. correction (2)= 0. 5760 (recovery = 0. 0000 mgs )
Aliquot (4)= 1. 1570E+08 c¢
Product (1x2x3x4) = 6. 664320E+07
1 sigma '
C~1ero P-factor dpm/cc dpm error Percent sigma
=-1. 5113E-0% 1. 0000 -1. 5113E~-D9 —4. 4954E~10 2%2.75 %
uCi /ce
—6. BO78E-16 —2. 0250E-1¢&
DPM OF ALIQUOT -1. 749E~01 =
Saved answer = —1. 749E-01 =2%9.73% (DPM of aliquot)
- 16 =16
5= <34 %10
-6Sx 2-028x10 =334
- S
= -3 ®o
15
| X110

~/
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19-SEP-91 TMA Corporation 8701- 29 55
08: 25: 39 Beta Counting Data 5-1 D7-B
AUTOB V 1.03
Reviewed ﬁate 7"/2
0
Counter LBG 6
Length of count 21.9 Min.
Gross counts = . a0.
NO SAMPLE WEIGHT
Zero time 220. 292 91
Separation time 0.000 0O
Total ash weight: 0Q.0000 mgs
GMT GROSS COUNTING TOTAL NET ADJUSTED'CDRRECTED_
TIME COUNT TIME CPM BKGD CPM CPM CPM
236. 942 20. 21. 9 0.91 0. 608 0. 30 0.28 .28
Elapsed time (days) = 16. 650 .
Lambda = C. Q00E-01 Reciprocal days
exp(—lambhda X t) (1)= 1. 000E+00
Chemical yield (2)= 1. 0000
PPY. correction (3)= 1. 0000 (recovery = 0. 0000 mgs)
Aliquot (4)= 1. 1570E+08 cc
Product (1X2X3X4) = 3 1 57000E+08B
l sigma
C-zero P-factor dpm/cc dpm error percent sigma
2. 455%9E-09 3.7520 9. 2144E-09 6. 57143E-0% 71.32 %
' vCi /cc
4. 1507E~15 2. 9601E~15
DPM OF ALIQUOT 1. 0&&E+00 T
Saved answer = 1. 064E+00 71.32% (DPM o¢ aliquot)
IS
g N X0
Qésx:v% +t415)x 10 = (9-0% |
= L4 X
~\4
r“v/dilx‘o

)

S
B
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19-SEP~91
12: 58: 47
o
Counter
Length of count
Gross counts =
NO SAMPLE WEIGHT
Zero time 220. 292 9
Separation time 0]
Total aéh weight: O.
GMT GROSS COUNT
TIME COUNT TIM
243, 031 8 102

Elapsed time (days)
Lambda
exp(-lambda X t)

Chemical yield (2)=
PPT. correction {(3)=
Aliquot (4)=

Product (1X2X3x4)

P—-factor
1. 0000

C—-zero
2. 5S39BE-01

*## UNITS CONVERSION
Check unite of aliquo

DPM OF aLIQUOT 2.

Saved answer 2. 540

TMA Corporation 8701- 30

Cross Alpha Data

AUTOB V 1.03
GaW 24
102. 2 Min.
8.
1
.000 ©
0000 mgs
ING TOTAL NET
£ CPM BKGD CPM CPM
2 0.08 0.025 0. 05 0.
ed. 739
0. OD0E-01 Reciprocal days
1. O0COE+00
1. 0000
0. 5760 (recovery = 0. 0000 mgs)
1.000 smpl
5. 760000E-01
!l sigma
dpm/smpl dpm error
2. 5398E-01 1. 3269E-01
- =

FAILED - INCOMPATIBLE UNITS 4%+
t and final answer

°40E-01

E-01 o2. 247

{DFM of aliquot)

1-Lgx0- 133 —+ 0254 = 04 SQM*_QJ' 227

5-2

55
FB-3

Reviewed__ [/ Date f"’/z

ADJUSTED 'CORRECTED

CPM

15

S52.24 %

0.15

percent sigma
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19-SEP-91 TMA Corporation 8701- 30 95
08: 25: 55 Beta Counting Data 5-2 FB-3 ;
AUTOB V 1.03
Reviewed E Date_:?'fé
0
Counter LBG 3
Length of count 21.9 Min. )
Gross counts =
)
NQ SAMPLE WEIGHT
Zero time 220. 292 91
Separation time 0.000 0O
Total ash weight: O.0000 mgs
GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED .
TIME COUNT TIME CPM BKGD CPM CPM CPM ’
241. 235 11. 21.9 0.50 0. 441 0. 06 0. 058 0. 06
Elapsed time (days) = 20. 943 .
Lambda = 0. O00E~01 Reciprocal days
exp(~lambda X t) (1)= 1. 000E+00
Chemical yield (2)= 1. 0000 .
PPT. correction (3)= 1. 0000 (recovery = 0. 0000 mgs)
"Aliquot (4)= 1. 000 smpl
Product (1X2x3Xx4) = 1. O000D0E+00
' , 1 sigma
C-zero F-factor dpm/smpl dpm ervror percent sigma
6. 4513E-02 3.7520 2. 4205E-01 &. 2735E-01 259.18 %
*### UNITS CONVERSION FAILED - INCOMPATIBLE UNITS %##
Check units of aliquot and final answer
DPM OF ALIGUOT 2. 421E-01
Saved answer = 2. 421E-01 239.18% (DPM ot aliquot)
Pe— |E‘P°
+65X 0,623 +0.242 =¢_ |.28 &b~ * R .
1+65X 0,623 + S V2T S _
' .y A .
= 058 X100 P&
= L 052 - &
_<5,8)UG?
C

P e T
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5-3 B5-a

Reviewed__Jz:TDatE_JZ::iZ;

23-8EF-%1 TMA Corporation 8701
10: 52: 29 Greoss Alpha Data
AUTGE v 1.03
Q

Counter GAW 17
Length of count 99.7 Min
Gross countg = G.
NO SAMPLE WEIGHT
Zero time 220, 292 94
Separation time 0 GO0 O
Total ash weigh L G. 0000 mys

GMT GROSS COUNTING TOTAL NET

TIME COUNT TIME CPmM BKED cPM
261,181 ¢ o%. 7 Q10 0.042 0. 06
Elapsed time (days) = 40. g89
Lambds = 0. 000E~01 Reciprocal days
exp(=lambda X t) (i)= 1. Q00E4+ 4D
Chemical yield (2)= 1. 0000
PPT. correction (3)= 0. 6620 (recovery = 0. 0000 m
Aliquot (4)= 1. 01%90E+08 cc
Product (1X2x3x4) = & 745780407

1 ¢

C-zero P-{factor dpm/cc dpm error

2. 7821E-0% 1. 0000 2. 7821E-0% 1. R656E~09
uGi /ce
1. &#5386-15 B. 8540E-164

DPM OF ALIGLOT 2 N

Saved answer

[

2. B2YE~01

835E~01

PE= = 2t
({.cﬂgx‘&"ss 4 12:5 )X

O

{)
70. &5%  (DPM 8¢ é@liquot)

~16

)
)
ADJUSTED CORRECTED
CPM " CPM
!
0. 19 0. .19
i
gs) f}
igma
Percent sigma 7
70. 65 % L
-
|
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23-SEF-91 ' TMA Corporation 8701~ 31 55

10:46: 11 Beta Counting Data 5-3 B5-A
AUTDB V¥ 1.03 PN
Reviewed Q Date_/— ¢ Y
0
Counter LBG 4
Length of count 60. 35 Min.
Gross counts = s8. )
NO SAMPLE WEIGHT »
Zero time 220. 292 91 ' M
Separation time 0.000 o0
Total ash weight: 0.0000 mgs
GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED
TIME COUNT TIME CPM BKGD CPM CPM - CPM
263. 236 58. &0.5 0.94 0.504 0.45 0. 43 0.43
' Elapsed time (days) = 42. 944 )
Lambda = 0. O0O0E-0O1 Reciprocal days ‘
exp(—lambda X t) (1)= 1. COOE+00 '
Chemical yield (2)= 1. 0000
PPT. correction (3= 1. 0000 (recovery = 0. 0000 mgs)
Aliquot (4)= 1. 0190E+0B cc
Product (1X2x3x4) = 1. 019000E+0B
1 sigma
C-zero P-factor dpm/cc dpm error percent sigma
4. 2478E-09 3. 7520 ' 1. 5938E-08 4. 8954E~0%9 30.72 %4
uCi /cc
7. 1792E-15 2. 2051E-15
DPM OF ALIGQUOT 1. 624E+Q0 o
Saved answer = 1. 624E+00 30.72%Z (DPM of aliquot)

f) Becnuse oF SMALL CeuvnTt POTE

kess TrHnan VALUE (5 RerlTeDd

-5
(184 41) XIo Q‘ S X 2-205( +7 . 1752)E 15 = o527

el =15 B
. Xt =11 X0

~(F2rul)

(1
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24-SEF-91% TMA Corporstion 8701- 36 5%
L 11: 8147 Groes Alpha Data 6~1 Bo-A
‘ AUTDOB V 1.03
! Reviewed % Date__/‘%;?‘
4] —
f g Counter GAl 24
.. Length of count 3%. 7  Min
|, Gross counts = 3
"
" ND SAMPLE WEIGHT
3
“ ¥
Zevo time 220. 292 9 (
i Separation time 0. Co0 0O
; i Totzl ach weight: © 000D mgs
I *

GMT - GROBS  COUNTING TOTAL NET ADJUSTED 'CORRECTED
| TIME COUNT TIME CPM BKED CPM CPM CPM '
|

261. 121 3. &g 7 0.05 C.079 -C. 03 -0. 08 -0. 08
-
Elarsed time (days) = 40. 889 .
oL Lambda = 0. 000E~01 Keciprocal days
| expi-lambda X €) (1)= 1. O00E+QN
Chemical yield (2)= 1. 0000
| FRT. correction (3= 0. 57460 {recovery = 0. 0000 mgs)
i 4 Aliguot (4)=" 1, 2820E+08 c¢c
\ Product (1X2X3X4) = 7. 384320E+07
? § I sigma
: C—-zero P-factor dpm/cc dpm error percent sigma
1. Ce&QE-09 1. 0000 -1. 0&&0E-0O9 =-1. 1323E-09 106. 22 %
! ! uCi /cc
' =4,  B020E—-16 =5. 1005E-16
| ittt s
- DPM OF ALIGUIN -1. 3L7E-Q!
| | Seved answer = -1.367E-01 ~106. 22% (DPM of aliquot) 5
|
. -t
w (resx 51) €16 =cgumi®
~1
| S T

~ Z/;uo"'\.
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£3-8EP-91

TMA Corporation 8701- 36 55
10: 446: 30 Beta Counting Data 6~1 B?-A
AUTGB V 1.03 , <
Revi d Dat -2 f
o iewe E e ; Z |
Counter LBG 10
Length of count 60. 5 Min
Gross counts = 58. )
NO SAMPLE WEIGHT )
Zero time 220. 292 91
Separation time 0.000 O
Total ash weight: 0.0000 mgs _
GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED
TIME CAOUNT TIME CPM BKGD CPM CPM " CPM
263, 236 58. &60. 5 0.96 0.5B9 0. 37 0. 38 0. 3B
Elapsed time (days) = 42. 944
Lambda = 0. OO0OE-01 Reciprocal days
exp(—lambda X t) (1)= 1. COQE+00
Chemical yield (2)=  1.0000
PPT. correction (3)= 1. 0000 (recovery = 0. 0000 mgs) !
Aliquot (4)= 1, 2B20E+0B cc (2-82 x0T
Product (1X2x3x4) = 1. 282000E+08
1 sigma
C~-zero P—-factor dpm/ce dpm error percent sigma
2. 9672E-09 3. 78520 1. 1133E-08 4. 3477E-09 37.05 %
vCi /cc
5. 014%9E-15 1. 9584E~-15
——'-—_—-__—_-\—_-,
DPM OF ALIQUOT 1. 427E+00 Uéit)
Saved answer = 1. 427E+00 37.05% (DPM of aliquot)
_ RBeenvSc oF Smalr Guny RATE
Qs.o;aer)E"“) Less rwan vakuve  1s Kepogren
-
Q«&s'xl: 958445 ol&ff)esu‘
~
=s.§x6 M [ 8
~ Lixic't

&
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O3-CEF-G] TMA Corporation 8701- 37 55
10: 52 52 tross Alpha Data &~2 C7-B
AUTOLE V 1. 03
Reviewed Y Datq__i"lz
0
Counter GAtd 17
Length of count 57.7 Min,
Gress counts = 4,
NO SAMPLE WEIGHT
Zero time 220. 292 91
Separation time 0 000 O
Total ash weight: 0.0000 mq s
GMT GROSS - COUNTING TOTAL _ NET ADJUSTED CORRECTED
TIME COUNT TIME CPM BKED CPM CPM " CPM .
a61. 223 4. 57.7 0.07 0.042 0.03 0. 0% 0. 0%
Elapsed time (days) = 40, 931
Lambda = 0. O00E~01 Reciprocal days
expl(—lambda X t) (1)= 1. 000E+0Q
Chemical yield (2)= 1 Q000
PPT. correction ()= . &&20 —__{necavery = 0. 0000 mgs)
Aliquot (4)= w\_)ema ) st e
Product (1X2x3x4) = 7. 5R9760E+Q7
1 sigma
C-zero F-factor dpm/cc dpm error percent sigma
1. 1556E-09 1. 0000 1. 1556E~09 1. 4793E~-09 128. 02 %
wCi /cc
5. 2053E-16 b. LE3LE-14
DPM OF ALIQUOT 1. 327E-01
Saved answer = 1. 327E-01 1#8. 02% (DPM/;F aliqueot? it
L +s5-20) e = 15
/'é'gX€' /0
= L6
‘ by

,\/Zz’uo
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23—-SEF-%1 TMA Corporation 8701- 37 29
. 10: 4647 Beta Counting Data &6-2 C7-B
. AUTOB V 1.03 & 3
I Reviewed Date /’ZL ]
i+ Counter L.BG 13
T Length of count &0. 5 Min.
Gross counts = 47. )
4
*
NO SAMPLE WEIGHT )
3 Zero time 220. 292 91
Separation time 0.000 0
i Total ash weight: 0.0000 mgs
’ GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED
TIME COUNT TIME CPM BKGD CPM CPM " CPM
! 263. 236 47. &0. 5 .78 0.503 0.27 0. 29 0. 29
Elspsed time (days) = 42944
., Lambda = 0. 000E-C1 Reciprocal days
! exp(-lambda X t) (1)= 1. 000E+00
Chemical yield (2)= 1.0000
PPT. correction (3)= 1. 0000 (recovery = 0. 0000 mgs) S
i Aliquot (4)= § 1480E+08 cc
Product (1X2X3X4) = 1. 14BC0O0OE+OB
1 sigma
C-zero P—-factor dpm/cc dpm ertor percent sigma :
2. D2&3E-09 3. 7520 Q9. 4784E~0% 4. 4437E-09 44.88 % i
’ ‘ uCi /cc
4. 2696E~15 2. 0017E-15
.' DPM OF ALIGUOT 1. 088E+00 P
e |
, Saved answer = 1. 088E+00 46. BBXL ¢4DPM of aliquot)
-5 .
-5 L x1°
L/,55X;¢,o0 4-,1.,4.’)_:,1))'/0 = (7 15
/ | 3
0
4
| NZ'% AW t



24-SEF-91 TMA Corporation 8701~ 38 55

11:52: 11 Gross Alpha Data &6-3 A2-A
AUTOEB V 1.03
] Reviewedfgégg Date_{gg if
0
|
l « Counter GAl 24
' Length of count S7.7 Min.
. . @ross counts = . e.
B
NO SAMPLE WEIGHT ‘ <:$/
Zero time 220. 292 91
;i Separation time G. o000 O
‘ Total ash weight: 0. 0000 mgs
GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED
i TIME COUNT TIME CPM BKGD CPM CPM CPM
J
261. 223 B. 27.7 0.14 0. 079 0. 06 0. 16 0. 16
. Elapsed time (days) = 40. 931 .
i 1 Lambda = 0. COOE-01 Reciprocal days
Y eyp(-lambda X t) (1)= 1. 000E+00
Chemical yield (2)= 1. Cco00 -
: PPT. correction (3)= 0. 5760 (recovery = 0. 0000 mgs)
1 Aliquot (4)= 1. 1420E+08 cc
Product (iX2x3x4) = 6. O77920E+07
1 sigma
5 C-zera P~factor dpm/cc dpm error percent sigma
e. 4887E-09 1. 0000 2. 4887E-0% 2. 0BO7E-09 83. 61 %
uCi /ce
1.1210E~-15 . 3725E~14
‘_-\—\,_-.__
DPM DOF ALIGUOT 2. B42E-01 e i:i:)
Saved answer = 2 B42E-01 83. 61%Z (DPM of aliquot)
! . -3

Qé';xci-’nzs +1-218) 16 = » Z.TIxl0
<
(5
/\/4 3x 1o
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23-5EP-91 THMA Corporation 8701- 38
10:47:0C3 Beta Counting Data &=3
AUTOB V 1. 03 o
7
Reviewed E Date_/ "~ 2
o)
Counter LBG 14
Length of count 60.5 Min.
Gross counts = 53.
NO SAMPLE WEIGHT
Zero time 220. 292 91
Separation time 0.000 0
Total ash weight: 0. 0000 mgs
GMT GROS5 COUNTING TOTAL NET
TIME COUNT TIME CPM BKGD CPM CPHM
253, 236 S53. &0. 5 0.88 0.95%96 0.28 0. 30
Elapsed time (days) = 42. 944
Lambda = 0. O0OE-O1 Reciprocal days
expl(~lambda X ¢t} (1)= 1. DOOE+QO
Chemical yield (2)= 1. 0000
PPT. correction (3)= 1. 0000 (recovery = 0. 0000 mgs )
Aliquot (4)= 1. 1420E+28 cc H-42xi107
Product (1X2xX3X%4) = 1. 142000E+08
1 sigma
C-zero P—-factor dpm/cc dpm error percent sigma
2. 6581E-09 3. 7520 9. 9732E-09 4. 9854E-09 49. 99
vCi Jce
4. 4924E-15 2. 2457E-15
DPM OF ALIGQUOT 1. 139E+00 o
Saved answer = 1. 139E+00 49. 99 (éZ;)oF aliquot)
-5
Qégx 2-244+ 4.u92)E 15 =L 82 E
IV
~4
ALK

-
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23-SEF-91 TM4 Corporation 8701- 39 55
10:53:12 Gross Alpha Data 6-4 FB-4

AUTUD ¥ 1.03 .
Reviewed Q Date {"bq

0
Counter Gal 17
Length of count ?2.8 Min.
Gross counts = 7.

NO SAMPLE WEIGHT

Zero time 220. 292 91

Separation time C.000 O
Total ash weight: ©.0000 ngs
GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED
TIME COUNT TIME CPM BKGD CPM CPM " CPM
2462. 0&5 7. 92. 8 0.08 0.040 0. 04 0.11 0. 11

Elapsed time (days) = 41.773
LLambda = 0. OO0OE-01 Reciprocal days
exp(-lambda X t) (i)= 1. QO0E+00
Chemicsl yield ()= 1. 0000
PPT. correction (3= 0. 6620 (recavery = 0. 0000 mgs)
Aliquot (4)= 1. 000 ampl
Product (1X2X3X4) = 6. 420000E~D1
1 sigma
C-zero P-factor dpm/smpl dpm error percent sigma
1. 7175E-01 1. 0000 1. 7175E-01 1. 4015E-01 B81.60 %
—— e ——

### UNITS CONVERSION FaAILED - INCOMPATIDLE UNITS ##s
Check units of aliqueot and final answer

DPM OF ALIQUOT 1.717E-01 éz:)

Saved answer = 1.717E-01 Bi. 607 (DPM of aliquot)

dpm LI 5P
Q,ggx/-zfo +1-72)E-01 =L yE-0/ Sarfle  z22dprt fe

-/ - 2%
=2/ 07%:,«_&_

NZZ)CI;?' i
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23-GEP-91 TMA Corporation 8701- 39 55
10 47: 25 Beta Counting Data ‘ 6~-4 FB—-4
AUTOB V 1.03
& 7
Reviewed Y Date [~ "7
0
Counter LBG @
Length of count 59.2 Min.
Gross counts = 30
NO SAMPLE WEIGHT
Zero time 220. 2892 91
Separation time 0.000 O
Total ash weight: ©.0000 mgs
GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED
TIME COUNT TIME CPM BKGD CPM CPM " CPM
264. 924 30. 5%. 2 0.51 0©0.504 0. 00 0. 00 0. 00
Elapsed time (days) = 44 4632
Lambda = 0. OOOE-01 Reciprocal days
exp{~lambda X t) (1)= 1. OO0E+00
Chemical yield (2)= 1. 00C0
PPT. correction (3)= 1. 0000 (recovery = 0. 0000 mgs)
Aliquot (4)= 1. 000 smpl
Product (1X2X3X4) = 1. CO00QOE+0Q0O
1 sigma
C—-2ero P-factor dpm/smpl dpm error . percent s igma
2. 3011E-03 3. 7520 © B. &337E-03 3. ?505E~01 43575. 63 %
~ —
##& UNITS CONVERSION FAILED - INCOMPATIBLE UNITS te4s
Check units of aliquot and final answer
DPM DF ALIGUOT 8. 634E~03
Saved answer = 8. 634E-03 4375. 63% (DPM of aliquot) ¢
N
- —CJ/:éEF_X oiller | fe-
Q.esxsf‘h F007)E-0) =L 6 CE-CIZET X ol

{217£6-07 o
<3 X/c;'? "
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24-SEP-91 TMA Corporation 8701~ 43 55
08:11:43 Gross Alpha Data 7-1 D3-A

AUTOB V 1.03
Reviewed Q Date i";({

0O
Counter GAlW 21
Length of count 2.8 Min.
Gross counts = 6.
NO SAMPLE WEIGHT
Zero time 220. 292 <91
Separation time 0.000 O
Total ash weight: 0.0000 mgs
GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED
TIME COUNT TIME CPM BKGD CPM CPM CPM
262. G&5 6. 2. 8 0.0&6 0.084 =0. 02 =0. 06 =0. 04
Elapsed time (days) = 41. 773
Lambda = 0. 000E-01 ‘Reciprocal days
exp(~lamhda X t) (1)= 1. O00E+00Q
Chemical yield (2)= 1, 0000
PPT. correction (3)= 0. 7400 (recovery = 0. 0000 "mgs )
Aligquot (4)= 1. O30E+08 cc
Proeduct (1X2Xx3x4) = 8. OBB200E+07
1 sigma
C=z1era P—-factor . dpm/cc dpm error percent sigma
~8. 0075E-10 1. 0000 -8. 0075E-10 =1. 1696E-09 1446. 06 %
uCi /cc
~3. 6070E-16 -5. 2683E-16

DPM OF ALIQUOT -B. 752E-02
SBaved answer = -8. 752g-02 -146. 06% (DHQ:EL aliquot)

W s eIk

(Lesx 5271t =L 87 .
. -87¢€ !

/\/A’E"g



oy

23-SEP-91 TMA Corporation 8701- 43 55 S
10:47:51 Beta Counting Data 7-1 D3-aA i
AUTODR V 1,03 < B
o Reviewed ﬂ Date /"ZA/ !
Counter LBG 10
Length of count 59.2 Min.
Gross counts = 61, )
NO SAMPLE WEIGHT '}
Zero time 220. 292 91 -
Separation time 0.000 ©
Total ash weight: 0. 0000 mgs
GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED
TIME COUNT TIME CPM BKGD CPM CPM . CPM
264. 924 &1, 59.2 1.03 0. 589 0. 44 0. 45 0. 45
Elapsed time (days) = 44, 632 A
Lambdea = Q. 000E-01 Reciprocal days o
exp(~—~lambda X t) (1)= 1. 000E+Q0D
Chemical yield (2)= 1. 0000
PPT. correction (3)= 1. 0000 (recovery = 0. 0000 mgs)
Aliquot (4)= 1 O0930E+08 cec
Product (1X2X3x4) = 1. 093000E+08
1 sigma
C-zero P-factor dpm/cc dpm error percent sigma
4. 1531E-09 3. 7520 1. 5582E~08 5. 2892E-09 33. 94 %
uCi /ce
7. 01%91E-15 2. 3825E~-15
DPM OF ALIGUOT 1. 703E+00 7 '
Saved answer = 1. 703E+00 33.94% (DFM of aliquot) _
~— Guwnt RATE .
BECAVSE of SMALL ¢ i
(7,@:“-{’8)E"5 Less Tunn vabvE 15 REPok7ep
1'657(23825_1_7'0“’06-_'5 - |
-y |
__-—_L/-/ Xto ti
¢
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24-SEP-91 TMA Corpoaration B701- 45 S5

11:82:38 Gross Alpha Data 7-3 De-A
AUTOB V 1.03
Reviewed % Date /0447"
0
Counter CAW 24
Length of count 2.8 Min.
Gross counts = ) 2.
NO SAMPLE WEICHT : (
Zero time 220, 292 91
Separation time 0.000 ©
Total ash weight: 0.0000 mgs
GHMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED
TIME COUNT TIME CPM BKGD CPM CPM CPM
262. 065 S. 2. € 0. 05 0.097 =0. 04 0. 12 -0. 12
Elapsed time (days) = 41.773 .
Lambda = 0. O00E-01 Reciprocal days
exp{(—lambda X t) (1)= 1. COOE+00
Chemical yield (2)= 1. 0000
PPT. correction (3)= 0. 5760 (recovery = 0. 0000 mgs)
Aliquot (4)= 1. 1980E+08 cc
Product (1x2X3x4) = 6. Y004230E+07
1 sigma
C-zero P-factor dpm/cc dpm error percent sigma
~1. 71146E-0% 1. 00C0 -1. 7116E-09 —1. 0622E-09 &2. 06 %
uCi /cc
-7.709BE-1& -4, 7B456E-1&
\; —
DFM OF ALIGUQT -2. 050E~01 R 6:)
Saved answer = -2 050E-01 —&42. 06% (DPM of aliquot)
, 16
Q-&Sx4-'—i8%)£-lc = £.3-9%10
-15
= £.3a x>0

~ it
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o3-SEF-91 TMA Corporation 8701- 45 85
10: 48: 21 Bets Counting Data -3 D9-A
AUTOE V 1.03

7
Reviewed (Datej" & Z
O

Counter LBG 1
Length of count 102. 2 Min.
GTross counts = 102

NO SAMPLE WEIGHT

Zero time 220. 292 91
Separation time G.000 ©
Total ash weight: O.0000 mys
GMT GRDS§%:CDUNTING TOTAL NET ADJUSTED CORRECTED
TIME CDUNT/ TIME CPM BKGD CcPM CPM - CPM
264, 944 102. 10z2. 2 1.00 0. 537 0. 44 0. 44 0. 44

Elapsed time (days) = 44 654
Lambda = 0. COOE-01 Reciprocal days
exp{(—lambda X €) (i)= 1. O00E+0O
Chemical yield (2)= 1. 0000
PPT. corrvection (3)= 1. 0000 (recovery = 0. 0000 mgs)
Aliquot (4)= 1. 1980E+08 cc If 98 X107
e ey
Product (1X2X3x4) = 1. 178000E+08
1 sigma
C-zero P-factor dpm/cc dpm error percent sigma
3. 6352E-09 3. 7520 1. 3639E~-08 3. 4887E-09 25. 88 %
uCi /cc
&. 143%9E-15 1.5715g~-15
— e —_—
DPM OF ALIGUOT 1. 634E+00
Saved answer = 1.634E+00 25. aB%L (DP%?E? aliquot)

, BEcrse or SMPLL  CeudT RATE
N+£34) E 1S
(é ) Lless Tian vawe (£ Refpercd

(I'GS')& 1-S7 15 £ 6 1439) € IS
= q%fEJ%

/\/-['XIGJq
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. Saved answer

23-8EF-91 TMA Corporation B701- 44 55
10: 48: 43 Beta Counting Data 7=-4 Di~a
AUTOE WV 1.03 V*’
Reviewed Date 2"’%
0 .
Counter LDG 2
Length of count 102.2 Min.
Greoss caounts = 117
NO SAMPLE WEIGHT
Zero time 220. 292 91
Separation time 0.000 ©
Total ash weight: 0.0000 mgs
GMT GROSS COUNTING TOTAL NET ADJUSTED_CDRRECTED
TIME COUNT TIME CFM BKGD CPM CPH CPM
264. 944 117, 102. 2 1. 1% 0.582 0. 56 0. 57 0. 57
Elapsed time (days) = 44 £54
l.Lambda = 0. O00E-Q1 Reciprocal days
exp{(—lambhda X t) (1)= 1. 000E+00Q
Chemical yield (2)= 1. 0000
PPT. correction (3)= 1. 0600 (recovery = 0. 0000 mgs)
Aliquot (4)= 1. 1500E+08 cc
Product (1XoXx23X4) = 1. 150C00E+08
1 sigma
C-zero0 P-factor dpm/cc dpm error PeTcent sigma
4. FRA4QE-09 3. 7520 1. 8741E-08 4. 2207E~-09 22. 52 %
wCi /cc
B. 4419E--15 1. 9012E-15
DPM OF ALIGUOT 2. 155E+00

2. 155E+00

22, 5% (DPé of aliquot)

BEenvse o Smaw c,unr Rarc

Q'kis—a) £-1> Less rynn VALYE IS Lepoered
QSX {9012+ § Wk /8‘)6—!)"
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23-SEP-91 TMA4 Corporation 8701~ 46 55
10: 53: 30 Gross Alpha Data 7-4 Di1-4
AUTOB V 1.03 :

Reviewed Q Date i"Ly.

o)
Counter GAW 17
‘Length of count 60. 5 Min. .
Cross counts = 1. )
NO SAMPLE WEIGHT _ )
Zero time 220. 292 91
Separation time 0.000 O
Total ash weight: 0. 0000 mgs
GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED
TIME COUNT TIME CPM BUGD CPM CPHM CPM
262. 130 1. 60. 5 0.02 0.040 =0. 02 ~-0.08 -0. 08
Elapsed time (days) = 41. 833
Lambda = 0. O0CE-01 Reciprocal days
exp(—lambda X t) (i)= 1. O0OE+00
Chemical yield (2)r= 1. 0600
PPT. correction (3)= 0. 6620 (recovery = 0. 0000 mgs)
Aliquot (4)= 1. 1500E408B c¢
PFroduct (1X2X3X4) = 7. 613C00E+07
1 sigma
C-zero P-factor dpm/cc dpm error . percent sigma
~9. 8946E-10 1. 0000 ~9. 89446E-10 ~7. 253%9E-10 73.31 %
ulCi /cc
-4. 4570E-16 -3, 2675E~14
e
DFM OF ALIGQUOT -1, 13e£-01
Saved answer = -1. 138E-01 -73.31%Z (DPM of aliquot) _
[~ .~
Qésx'}?—?)g"‘e =l S5y E-I6
- 5
~ L )Xo




T

23-5EF-%1 TMA Corporation 8701- 47 55
10: 49:01 Beta Counting Data 7-5 FB-5
AUTOB V 1,03 &
! Reviewed Uﬂ,bate Z-l/H/
: 0 .
E Counter LBG 3
E Length of count BE. 1 Min,
Gross countgz = 37.

NO SAMPLE WEIGHT

Zero time 220, 292 91
Separation time 0.000 O
Total ash weight: ©.0000 mgs
}
’ GMT GROSE COUNTING TOTAL NET ADJUSTED CORRECTED
TIME counT TIME CPM - BKGD CPM CPM " CPM
i 265. 704 37. ge. 1 0.42 0.453 -0. 03 -0. 04 -0. 04
' Elapsed time (days) = 45 412
- Lambda = 0. 000E-0! Reciprocal days
? exp(=lambda X t) (i)= 1. OO0E+00
- Chemical yield (2)= 1. 0000
PPT. correction (3)= 1. 0000 (recovery = 0. 0000 mgs)
i Aliquot (4)= 1. 000 smpl
Product (1X2X3X4) = 1. 000QO0E+00
. 1 sigma
} C-zevro P—factor dpm/smpl dpm ervror percent sigma
-3. D650E~-02 3. 7520 =1. 3376E-01 —3. 5540E-01 . 265.70 %
i ### UNITS COMVERSION FAILED - INCOMPATIBLE UNITS ##s#
- Check units of aliquot and final answer
! DPM OF ALIQUOT —1. 33BE-01 ' C?Zj
- Saved answer = ~1. 338E-01 —265. 70%  (DPM of aliqueot)
i —{ s
fc. 16 /A
. . C_ = g £-¢f 4 x —
| Q/sx 355)E-0/ =¢ 59 .;‘%&x}u#m R
b -7 me
- UL M
( .
-3 .

R
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24-8EP-T1 TMA Corporation 8701- 47 95
08:11: 56 Gross Alphs Data 7-5 FB-5
AUTDOB V 1.03 :
Reviewed 9 Datei”z’q
0
Counter GAl 21
Length of count 6C. 5 Min,
Gross counts = o, )
NO SAMPLE WEIGHT )
Zero time 220. 292 21
Separation time 0.000 ¢
Total ash weight: ©0.0000 mgs ;
1
GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED
TIME COUNT TIME CPM BKGD CPM CPM CPM _
1
262. 130 9. 60. 5 0.08 ©.084 0. 60 0. 00 0. 00
!
Elapsed time (days) = 41, 838 .
Lambda = 0. O00E-01 Reciprocal days !
exp{(-lambda X t) (1)= 1. OO0E+0O
Chemical yield (2)= i. 0000 )
PPT. correction (3)= C. 7400 (recovery = 0. 0000 mgs) :
Aliquot (4)= 1. 000 smpl
Praoduct (1X2x3X4) = 7. 400000E-0O1 '
1 sigma
C~zero P-factor dpm/smpl dpm error percent sigma
-&. 1939E-03 1. 0000 ~6. 1939E-03 =1. 7330E-0Q1 2797.88 %
— T —
*#% UNITS CONVERSION FAILED ~ INCOMPATIBLE UNITS ###
Check units of aliquot and final answer ,
DPM OF ALIQUAT -&. 194E-03 ﬁ '
Saved answer = -6. 194E-03 —2797.88% (DPM of aliquot)
-{
<
Per 1o f&
. - .q E-0l ééf X x
Q' 65X 1+ #3)E-01 =L 21 Savfls 2-22dpe r
-4
o B XI0 0 M
=13 Sa

Lixis

i
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! ! 23-SEP-91 TMA Corporation 8701~ 50 55
T 10:49:17 Beta Counting Data 8-1 E2-A
) AUTOE V 1. 03 -
l ! Reviewed qﬂfDate__z"Z 2
: 0
K¢
i Counter LBG 4
} ¥ Length of count BB . 1  Min.
I{ Gross counts = 89.
(  NO SAMPLE WEIGHT
A
{ Zero time 220. 292 91
Separation time 0.000 O
(l
|
! Total ash weight: 0©.0000 mgs
«
P GMT GROSS COUNTING TOTaAL NET ADJUSTED CORRECTED
J TIME COUNT TIME CPM BKWGD CPM CPM ' CPM
‘I
| 265. 704 a9, 88. 1 1.01 0.800 0. 21 0.21 0. 21
{ .
: Elapsed time (days) = 45. 412
'{  Lambda = 0. COOE-~01 ‘Reciprocal days
exp{—lambda X t) (1)= 1. COQE+Q0
{2 Chemicsl yield (2)= 1. 0000
N4 PPT. correction (3= i. 0000 (recovery = 0. 0000 mgs)
i = 2
| l Aliquot (4) 1. 1370E+08 cc ”'3?~Xl&?
. Product (1X2X3X4) = 1. 137000E+08
L 1 sigma
l C-zero P-tactor dpm/cc dpm error percent sigma
P 1. 8645E-09 3. 7320 6. 9955E-09 4. 7BB2E-09 68. 45 %
vCi /cc
F -
3.1511E-15 2.1568Ej;5
DPM OF ALIGUOT 7. 954E-01 p
‘ Saved answer = 7.954E-01 &8.45% (DPM of aliquot)

-
X 215343151 JE~15 = ¢ 6 TE!
- L'_] € '_““—

rx/zﬁ"Jo

Qés
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24~SEF-21 TMA Corporatien 8701- 50 55
11: 52 959 Gross Alpha Data 8-1 E2-A
: AUTDB V 1.03
Reviewed 3% Date_/ﬂéﬁf
0

Counter GAW 24
Length of count 60. 5 Min,
Gross counts = 3.
NO SAMPLE WEIGHT (
Zero time 220. 292 21
Seperation time 0.000 O
Total ash weight: 0. Q000 mgs

GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED

TIME COUNT TIME CPM BKGD CPM CPHM CPM
262. 120 3. 60. 5 0. 03 0©0.097 -0. 05 -0.13 -0.13
Elapsed time (days) = 41. 838 :
Lambda = 0. 000E-01 Reciprocal days
exp{(—lambda X t} (i)= 1. OO0E+QQ
Chemical yield (2)= 1. 0000
PPT. correction (3)= 0. 5760 (recovery = 0. 0000 mgs)
Aliquot (4)= 1. 1370E+08 cc
Froduct (1X2X3X4) = 6. DAF120E+07

: 1 sigma

C-zero P-factoer dpm/cc dpm error percent sigma

-1. 9833E-09 1. 0000 -1. 9833E-09 -1. 2923E-09 &5. 16 %
uCi /cc
~B. 9337E-16 -5. B213E~-16
la “‘*‘_-—&

DPM OF ALIQUOT -2. 255E~-01
Saved answer = -2, 255E-01 —65. 16% (DPM of aliquot)

-5
Q'[Sx 5@2:1)5—1& :L.q(, w\D

la
.

-5

~ L8
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ADJUSTED CORRECTED

CPM
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23-SeEP-71 TMA Corporation 8701~ 51
10: 49: 38 Beta Counting Data 8-2
AUTOR Vv 1.03 &
Reviewed__ Y Date 7/ —¢
0
Counter LBG 9
Length of count 87.1 Min.
Gross counts = 74.
NO SAMPLE WEIGHT
Zerao time 220. 292 91
Separation time 0.000 0O
Total ash weight: Q. 0000 mgs
GMT GROSS COUNTING TOTAL NET
TIME COUNT TIME CPM BKGD CPM cPM
269. 705 74. 87.1 0.85 0.504 0. 35 0.33
Elapsed time (days) = 45. 413
Lambda = 0. 000E-01 Reciprocal days
exp(~lambda X t) (1)= 1. CO0E+00
Chemical yield (2)= 1. 0000 :
PPT. correction ()= 1. 0000 (recovery = 0. Q000 mgs)
Aliquaot (4)= 1. 1000E+0B cc
Product (1X2X3X4) = 1. 100000E+08
‘ 1 sigma
C-zero P—factor dpm/cc dpm error percent sigma
2. 995BE-09 3.7520 1. 1240E-08 3. 7652E-09 33. 50
uCi /cc
5. 0632E~15 1. 6960E-15

DPM OF ALIGUOT 1. 236E+00

Saved answer = 1, 236E+00

e
33. 50% (DP/m)of aliquot)’

Qw:t}‘r) e

=( 11 X“;'
~ Lixio

Yy

Becavse of smpit (suny £ATE
Less 7N VALVE

QSXI' £9¢ + 5-0832)E-I5

15 KbpopreD



Trary vy

- ———

|

23-5EP~91 ThAa Corporation 8701~ 51 S5
10: 54: 36 Cross Alpha Data 8-2 Ad~A
AUTCE V 1.03
Reviewed E_ Date ? _Z’Z
0

Counter GAl 17
Length of count 73.0 Min
Gross counts = 7.
NO SAMPLE WEIGHT
Zero time 220. 292 91
Separation time 0.000 O
Total ash weight: 0. 0000 mgs

GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED

TIME COUNT TIME CPM BKED CPM CPM - CPM
262. 174 7. 730 0.10 0.040 0. 06 0.18 0. 18
Elapsed time (dsus) = 1.882
Lambda = 0. ODOE~0! Reciprocal days
expi{-lambda X t) (1)= 1. O00E+QOD
Chemical yield (2)= 1. Q0Q0
PPT. correction (3)= 0. 6620 {recovery = 0. 0000 mgs?
Aliquot (4)= 1. 1000E+0B cc I -op & +0F c<
Product {(1X2X3X4) = 7. 282000E+07

1 sigma

C-zero P-factor dpm/ce . dpm error percent sigma

2. 4612E-07 1.0000 2. 4612E-09 1. 6104E-09 65.43 %
uCi /cc
1. 1087E-15 7. 2943E-16

DFM OF ALIGUOT 2. 707E-01
Saved answer = . 707E-01 &5. 434  (DPM {; aliquot)

s} -
Qéexi-zs-}\éﬁé) E-1b =< 23 B

=( 23E —'5

Zl:ﬁlo"f
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23~-5EP-21 TMA Corporation 8701~ 52 55
10: 49 54 Beta Counting Data 8-3 A4-B
AUTOE V 1.03 & }
Reviewed YZ”Date Z - Z;
O
Counter LBG 10
Length of count B7.1 Min.
Gross counts = 80. )
NO SAMPLE WEIGHT )
Zero time 220. 292 91
Separation time 0.000 O
Total ash weight: 0.0000 mgs
GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED
TIME COUNT TIME CPHM BKGD CcPM CPM CPM
265. 705 80. 87.1 0.92 0.58%9 0. 33 0.34 0.34
Elapsed time (days) = 45. 413
Lambds = 0. OCOE-01 Reciprocal days )
exp{(—lambda X t) (1)= 1. 000E+00
Chemical yield (2)= 1. 0000 _
PPT. correction (3)= 1. 0000 (recovery 0. 0000 mgs) )
i Aliquot (4)= 1. 2280E+08 cc
Product (1X2X3X4) = 1. 228000E+08
1 sigma
C—zero F—-factor dpm/cc dpm error percent sigma
. 7654E~09 3. 7520 1. 03746E-08 3. 923BE-09 37.82 % i
uCi /cc
4. &4737E~-15 1. 7675E-15
DPM OF ALIQUOT 1. 274E+00 /0
Saved answer = 1.274E+0C0 37.82% (DPM of aliquot)
BLCAVSE OF Smbie Counr RATE
4-7‘£3‘5)Ej"15- LESS 7T,
RN VAWE 1S ferofred [ ¢
Q—crx 17675 + 4-(737 JE=1S f g4 ™

~ Lixi
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24-~SEF-91 TMA Corporation 8701~ 52 55
08: 1213 Gross Alpha Data 8-3 A4—B
AUTOB V 1.03 )
Reviewed Q Date ?‘2’:'{
0

Counter GAW 21

Length of count 73.0 Min,

Gross counts = 3.
NO SAMPLE WEIGHT

Zero time 220. 292 91

Separation time 0.000 o

Tetal ash weight: 0. 0000 mgs

GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED

TIME COUNT TIME CPM BKGD CPM CPM -+ CPM

ec. 174 3. 73.0 0.04 0.084 -0. 04 -0. 14 ~0. 14
Elapsed time {(days) = 41. 82
Lambde = 0. O00E-01 Reciprocal days

exp(—-lambda X t) (1)= 1. O00E+QO

Chemical yield (2)= 1. 0000
PPT. correction (3)= 0. 7400 (recovery = 0. 0000 mgs)

Aliquot (4)= 1. 2280E+08 cc 12:28 € +0F

Product (1X2x3x4) = 9. 0B7200E+07

1 sigma
C~zevo P-factor dpm/cc dpm error percent sigma
-1. SB13E~0% 1. 0000 -1. 5813E-09 -@. 494SE-10 &0.04 %
uCi /cc
~-7.1232E-16 -4, 2768E~14
o - T ——
DPM OF ALIGUOT -1.942E-01
Saved answer = -1 932E-0} ~&60. 04Y% (DPM‘éF aliquot)
(s xa2g)e-1e =<71€ -1
= E-IS

f\/‘<q¢5—l5—
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23- SEP-51 TH4 Corporation 8701- 53 55
10: 50: 15 Beta Counting Datg 8-4 B3-4
AUTOE vV 1.03

]! o Reviewed lz Date E ’Z’? B

i Counter LBE 11
]; Length of count 5. % Min.
" Gross counts = 52 []
1
| NO SAMPLE WEIGHT )
:! Zetro time 220 292 914
Separation time 0. 0oCc 0
3
Total ash weight: 0. 0000 mgs
‘f’ GMT GROSS COUNTING 'TDTAL NET ADJUSTED CORRECTED
TIME CouNT TIME CPM BKGCD CPHM CPM © CPM
. L]
! 2es. 705 o 85 0.62  0.507 0. 11 0.11 0.11

-
r

| Elapsed time (days) = 43,413
" Lambda = 0. O00E-0! Reciprocal days N
oexpl-lambda X t) (1)= 1. GOQE4QQ
- Chemical yield (2)= 1. 0000 _ .
| PPT. correction (3)= 1. 0500 (recoverg = 0. 0000 mgs) -
| Aliquot (4)= 1 1000E+08 cc 11-00% 107
| Product (1X2X3x%x4) = 1. 100000E+0B i
“ 1 sigma
’ C-zero F-factor dpm/cc dpm error percent sigma )
9. 9LLBE~10 3. 7520 : 3. 7395E-09 3. 5509E-09 94. 96 % !
’ _ uCi /cc
'I 1. 6B45E-~-15 1. 5995E-15
“ DPM OF alL1quoT 4. 113E~-01
Saved answer = 4. 113E-01 74. 96%Z (DPM of aliqueot)
Ii ’""S
, =\ - /Y 3E
! légxh60+V““)E‘”'—¢. .
= L
o \E*q' B
é /\a’gﬁil>&
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84-SEP-91 . TMA Corporation 8701- 53 55
11:53:18 Gross Alpha Data 8-4 B3-4

AUTOB V 1.03
Reviewed 6@ Date,_/'ﬂgéé

(o]
Counter GAW 24
Length of count 73.0 Min.
Gross counts = . 7.

NO SAMPLE WEIGHT

Zero time 220. 292 91

Separation time C.000 0
Total ash weight: ©. 0000 mgs
GMT GROSE COUNTING TOTAL NET ADJUSTED CORRECTED
TIME COUNT TIME CPM BKGD CPM CPM CPM
2&2. 174 7. 73. 0 0.10 0.097 0. 00 0. 00 0. 00

Elapsed time (days) = 41. 882
Lambda = 0. 000E-01 Reciprocal days
exp(~lambda X t) (1)= 1. O00E+0QO0
Chemical yield (2)= 1. 0000
PPT. correction (3)= 0. 5760 (recovery = 0. 0000 mgs)
Aliquot (4)= 1. 1000E+08 cc
Product (1X2x3x4) = 6. 33&000E+07
1 sigma
C-zero P-factor dpm/cc dpm error percent sigma
4. R&70E-11 1. 0000 -4, 96470E-11 =1. 6450E-09 3311.82 %
uCi /cc

-2. 2374E-17 ~7. 4098E-16
DPM OF ALIGUDT -5 ge4E~03  T———
Saved answer = ~5. 464E-03 ~3311.82%Z (DPM of aliquot) (33

(!-GS‘X'-I-LFDﬂ)G I YART
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23-8EF-91 TMA Corporation 8701~ 54 55
10: 50: 33 Beta Counting Data 8-5 Cl-a
AUTDR V 1.03 s
Reviewed Q Date ? "LE
0 .
Counter LEC 12
Length of count 85.9 Min.
Graoss counts = 10&. )
NO SAMPLE WEIGHT )
Zero time 220. 292 91
Separation time 0.000 0
Total ash weight: 0. 0000 mgs .
GMT GROES COUNTING TOTAL NET ADJUSTED CORRECTED
TIME COUNT TIME CPM BKED CPM CPM " CPM
. 1
265. 705 106. B5. 9 1.23 0. 588 0. 65 0. 64 0. 64
Elapsed time (days) = 45413 )
Lambda = 0. 000E-01 Reciprocal days g
exp{-lambda X {) (1)= 1. O00EGO
Chemical yield ()= 1. 0000 )
PPT. correction (3)= 1. 0000 (recovery 0. 0000 mgs) “
Aliquot (4)= 1 12D0E+08 cc
Product (1x2x3x4) = 1. 122000E+08 ™
1 sigma
C~zero P-factor dpm/cc dpm error percent sigma
S. &744E-09 3.7520 2. 1290E~-08 4. 5851E-09 21.54 %
uli /cc
i ?. 5902E-15 2. 0654E-15 '
—
DPM OF ALIGUOT 2. 2BTE+00 z{j o
Saved answer = 2 3R9E+00 21.94%  (DPM of aliquot)
—_—

@-étq-l)E —15

Becavse or Smmne Gunvy prre
Less Than  vale ¢ Kepeerep -
1'€S X2-04SY + F-STL)E~ /5
-’ 4
—¢/-3x15' t



! 23-SEF-51 TMA Corporation 8701- 54 55
" 10: 54: 57 Gross Alpha Data B8-5 Cl-A

AUTOE ¥V 1.03
'y,
Reviewed E Date ("Li

e

Counter GAW 17
Length of count 58. 9 Min,
Gross counts = ) )
- NO SAMPLE WEIGHT )
Zero time 220. 292 91 » ;e
Separation time 0.000 O
:
Total ash weight: O. 0000 mngs
J GMT GRO3S COUNTING TOTAL NET ADJUSTED CORRECTED
TIME  COUNT TIME CPM DKGD CPM CPM . CPM
| 262, 2ze 3. 58. ¢ 0.05 0.040 0. 01 0.04 0. 04

Elapsed time (days) = 41. 534
Lambda = 0. O00E-Q1 ﬁeciprocal days
; expl-lambda X t) (1)= 1. O0OE+DO
* Chemical yield (2)= 1. 0000
PPT. correction (3)= 0. 64620 (recovery = 0. 0000 mgs)
Aliquot (4)= 1. 1220E+08 cc []-22. € 4+0%F
Product (1X2x3x4) = 7. 427640E+07
1 sigma
; C-zero P-factor dpm/cc dpm error percent sigma
? 4. 7313E-10 1. 0000 4. 7313E-10 1. 28776-09 272.17 %
vCi /ec
2. 1312E-16 9. BOQOSE-14&
= P e
I DPM OF ALIQUOT 5. 30BE-QOP2
Saved answer = 5. 308E-02 272, 37% (DPﬁ/oF aliquot)
i = ~th
' 5x 58 +2-3)E~16 =¢ I1113E
|- 65X c
- L"‘Le ~t N
: Pl

[ #]
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S3-SEF-91 TMA Corporaetion 8701~ S5 55

10:51:00 Beta Counting Data 8-4 FB-4
AUTOD Vv 1.03
Reviewed Q Datej'z'
O
Counter Lz 13
Length of count 84 & ™Min
Cross counts = 40 )
NO SAMPLE WEIGHT )
Zero time 230, 292 94
Separation time C 000 ©
Total ash weight: 0. 0000 mye
GMT GROSS COUNTING  TOTAL NET ADJUSTED CORRECTED
TIME COUNT TIME CPM Bi{CD CPM CPM " CPM
265, 706 40. 84 & C.47 0. 503 -C. 03 -0. 03 -0. 03
Elapsed time (daus) = 45. 454 7
Lambds = 0. Q00E-01 Reciprocal days o
expi{-lambda X t) (i)= i DOOE+0D
Chemical yield {(2)= 1. 0000
PPT. correcticn (2)= 1. 0000 (recovery = 0. 0000 mgs) -
Aliquot (4= 1. 000 smp 1
Product (1X2x3x4) = 1. 0500H0IZ400
1 sigma
C-zero P-factor dpm/smpl dpm error percent sigma
-3, 1907E-02 2. 7320 ~1. 1972E-01 =3. 810&4E-01 318.30 %
### UNITS CONVEFRSION F&ILFD ~ INCOMPATIBLE UNITS ###
Check unitsg of alicuct and final answer
DPM OF ALIGuUOT =i 197F-01 :
Saved answer = —1.197E~-01 =3i8. 30% (DPM of e&liquot)
g
¢ ClY
sxa-s) el dpn o Pe i
QGSXSBH = X,’?-ZZAP"“ e
w
J §
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24~-5EP-91 TMA Corporation 8701~ 55 55
o8: 12: 28 Gross Alpha Data 8-6 FB-&

AUTOR V 1.03
Reviewed V/Date__é ’ZY

0
Counter GAW 21
Length of count SB. 9 Min.
Gross counts = e.

NO SAMPLE WEIGHT

Zero time 220. 292 91

Separation time C.000 O
Total ash weight: 0. 0000 mgs
GMT GRDSS COUNTING TOTAL NET ADJUSTED.CORRECTED
TIME COUNT TIME CPM BKGD CPHM CPM CPM
262. 226 2. °B8. 9 0.03 0.084 =-0.05 -0.17 -0.17

Elapsed time {days) = 41. 934
Lambda = 0. 000E-01 Reciprocal days
expi(—lambda X t) (1)= 1. 000E+00
Chemical yield (2)= 1. 0000
FPPT. correction (3)= 0. 7400 (recovery = 0. 0000 mgs)
Aliquot (4)= 1. 000 smpl
Product (1x2x3x4) = 7. 400000E-01
1l sigma

C-zero P~-factor - dpm/smpl dpm error Percent sigma

-2. 2636E-01 1. 0000 -2. 2636E-01 -1. 1785€E~-01 52.06 %

*#x UNITS CONVERSION FAILED - INCOMPATIBLE UNITS ###

Check unite of aliquot and final ansyer

DPM OF ALIQUOT ~d. 264E~01

Saved answer = -2. 264E-01 -52. 0&6%
Q'65x {39) € -o!

(DPM of aliquot)

/°

P (e
2-224pin f

N
=~ ¢ 1495 E~0l dpm
= 19 = %

c £ DEEXITT pL

~ !Fﬂj? >

v

3
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b z3-cER-gi TMA Corporation 8701- 57 55
Y10:51: 20 Beta Counting Datgs -1 A3-a

AUTOL Vv 1, 03

I| Reviewed Ez Date ¥-%

] 0
Counter LRe 14
i! Length of count 84.6 Min
' Gross counts = &7, )
¥ NO. SAMPLE WEIGHT )
! Zero time 220 202 o - -
" Separation time C.o00 o©
Total ach weight: 0. Q000 mys
:’ GMT GROSS COUNTING TOTAL MNET ADJUSTED CORRECTED
TIME  COUNT TIME CPM BKED CPM CPH .  CPM
b 265 704 &7, 84. & C.79 0. 594 0. 20 0. 21 0. 21

oA

Elapsed time (days) = 45. 414 -
Lambda = 0. 000E-01 Reciprocal days
exp(-lambda X t) (1)= 1. 002E+00Q -
f! Chemical yield ()= 1.0000 ‘
' PPT. correction (3)= 1. 0000 (recovery = 0. 0000 mgs) T
| Aliquot (4)= 1.2010E+0@ cc [2-01%i0F
" Product (1X2x3x4) = 1. 201000E+08
1 sigma
C-2ero P-factor dpm/cc dpm error percent sigma
! 1. 7720E-0Qv% 3. 7520 é. 6480E-09 4. OB21E-0% 61.40 %
uCi foe
J 2. 9948E--15 1.8388E-15
| DPM oF ALIGUOT 7. 985E-01 I )
f
' Saved answer = 7. 985E-01 61. 40% (DPﬁLoF aliquot)
S
oE-!
: _ n.ﬂi{) -5 = &
] Q,@sﬂf%-’*" -+2 & <
Y -
A =/ bE
! ~14 I
’ 1O
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24-SEP-91 TMA Covporation 8701- 57 55
11:53: 43 Gross Alpha Data 9~-1 A3-a
AUTOB V 1.03 /72;, /
Reviewed Date_;/&} 6‘
0
{ Counter GAW 24
* Length of count 38. 92 Min. )
Gross counts = _ 7.
]
! )
NO SAMPLE WEIGHT
i
!
Zero time 220. 292 94 <J/’
Separation time 0.000 o
I
i Total ash weight: 0. 0000 mgs
GMT GCROSS COUNTING TOTAL NET ADJUSTED "CORRECTED »
‘ TIME COUNT TIME CPM BKGD CPM CPM CPM o
262 226 7. 58. ¢ 0.12 0.097 0.o2 0. 06 0.06
f
Elapsed time (days) = 31.934 ' 7
: Lambda = 0. O00E-0O1 Reciprocal days
: exp(~lambda X t) (1)= " 1. O00E+00 _
Chemical yield (2)= 1. 0000 -3
PPT. correction (3)= 0. 5760 (recovery = 0. 0000 mgs)
P Aliquot (4)= 1. 2010E+08 cc
Product (1x2xax4) = &. 9177L0E+07
' 1 sigma )
C-zero P—-¢factor dpm/cc dpm error Percent sigma t
8. 6654E-10 1. 0000 8. 6654E-10 1, 8379E-09 212. 09 %
’ uCi /cc T
3. 9033E~16 8. 2786E-16
) —
' DPM OF AL1GUOT 1. 041E-01 B .
i Saved answer = 1. 041E-0Q1 212. 097Z (DPM of aliquot) C:}ZD
) ' AT
@ng,z:ﬁg—g{-}.qcs})e—l( = 1810 .
| |

~ 2 <1 B



23-SEP-91 TMA Carporation 8701~ 58 55
10: 51: 3% Beta Counting Datga Q-0 AS5—-p
AUTOB V 1.03 e
Reviewed /_ Date 7;'L2
(o] : '
Counter LEG 15
Length of count 83. 3 Min.
Gross counts = 41.
NO SAMPLE WEIGHT
Zero time 220. 292 91
Separation time 0. 000 0
Total ash weight; 0. 0000 mgs
GMT GRO5S COUNTING TOTAL NET -ADJUSTED CORRECTED
TiME COUNT TIME CFM BKGD CPM CPM CPM
265. 707 41. 23 0.49 0. 434 -0. 14 -0. 15 -0. 15
Elapsed time (days) = 45. 415
Lambda = Q. O0CE-01 Reciprocal days
exp(~lambda X t) (1)= 1. OCOOE+00 *
Chemical yield (2)= 1. 0000 _
PPFT. correction (3)= 1. 0000 (recovery = 0. 0000 mgs)
Aliquot (4)= 9 G3SCE+07 cc
Product (1X2X3X%4) = 7. BR3S000E+07
1 sigma
C-zero P~factor dpm/cc dpm error PeTcent sigma
=1. 4985E-09 3. 7520 -9. 6823E-09 ~4. 2B820E-09 76. 16 %

DPM OF ALIQUOT

Saved ansuwer = =5. 53IVE-01

—5. 53CE-01

uli /cc

—2. U3R6E~-15

—1.9288BE-15

—_— =
—76. 167 (DPM éZ:Zquuot)

Q.ggxl.qzss)(; ~13 =g 3.2€-1IS
-5

Né%x'u
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24-SEP-91
08: 12: 41

Counter
Length of count
Gross counts

NO SAMPLE WEIGHT

Zero time 220. 292 9

Separation time o

Total ash weight: O,
GMT GROSS COUNT
TIME COUNT TIM

263. 076 7. 61,

Elapsed time (days)
Lambda
exp{—-lambda X t)

]

(1)=

Chemical yield (2=
FPT,. correction (3)=
Aliquot (4)=
Product (1X2X3X4) =
C-zero P-factor

2. 8851E-09 1. 0000
DPM OF ALIGUODT 2.

. Saved ansuwer = 2. 837

i

Q:efsx

TMA Corporation
Gross Alpha Datas

B70t- 58 95

-2 AS-B

AUTOB V 1.03 r
Reviewed V Date__i"lq
GAW 21
é61.1 Min.
7.
1
.000 O
0000 mgs
ING TOTAL NET ADJUSTED CORRECTED
E CPM BKGD CPM CPM - - cPM
1 0. 11 0. 052 0. 06 0. 21 0. .21
4z2. 784
0. O00E-01 Reciprocal days
1. OOOE+0D0
1. 0000
0. 7400 (recovery = 0. 0000 mgs)
7. B350E+07 cec
e e
7. 277900E+07
1 sigma
dpm/cc dpm error percent sigma
2. 8851E~09 2. 0174E-09 &69. 92 %
uCi /cc
1. 2994E~-15 ?.0873E-1¢4
L i —
837E-01
E-01 &9. 92, (DPM¢§2 aliquot)

A+ 130)E 1L =€ 28E-1

‘,412436-‘5

~L3E !

<



TTRe Do Bl



+renm

[,

[T

24-SEP-91 THMA Corporation 8701~ s9 545
08: 12: 54 Gross Alpha Datga 9-3 B2-4
AUTOB v 1.03 V—’
Reviewed Datej"LI
O

Counter GAl 21
Length of count 56. 9 Min,
Gross counts = a.
NG sampPLE WEIGHT
Zero time 220. 292 91
Separation time 0.000 o
Total ash weight: 0. 0000 mgs

GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED

TIME COUNT TIME CPM BKGD CPM CPM " CPM
263 . 119 2. 9&. 9 0.04 0. 052 ~-0. 02 -0. 06 -0. 0&
Elapsed time (days) = 42. 827
Lambds = 0. 000E-01 Reciprocal days
exp(-lambdag ¥ t) (i)= 1. Q00E+00
Chemical yield (2)= 1.0000
PPT. Correction (3)= 0.7400_ (recovery = 0. 0000 mgs)
Aliquot (4)= 1. 20460E+08 cc 1206 w07

-—'_\\\
Product (1X2X3X4) = 8. 924400E+07
1 sigma

C-zero P-factor dpms/cc dpm error PeTcent sigms

~6. 3390E~10 1. 0000 ~6. 3390E~10 =%. 6349E-10 151. 99 %
vCi /e
~2. B554E-1¢ ~4. 3400E-14

DPM OF ALIGUOT -7 s45e-02 f T
Saved answer = ~7. 645E-02 =15:.99% «(pp of aliquot)

Q,égx4-34) C-16 =L 3-2E~1b

—i

M~ LR 10



P 24-SEF-91 TMA Corporation 8701- &0 55
- 0B:13:07 Gross Alphg Data Q-4 Ca-~-aA

¢ AUTOB V 1.03

'| Reviewed__ | Date_‘f"}i
: 0

C

| Counter GAlW 21

ﬂ Length of count 57.4 Min,

+/ @ross counts = 5.

NO SAMPLE WEIGHT

i Zero time 220. 292 91

Beparation time 0.000 o
Total ash weight: 0. 0000 mgs
GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED
TIME COUNT TIME CPM BWKGD CPM CPM ’ CPM
! 283, 160 5. 57. 4 0.09 0.052 0. 04 0.12 0. 12

Elapsed time (days) = 42. B&B
~ Lambda = 0. O00E-01 Recipracal days
3+ exp{-lambda X ¢t) (1)= 1. 00OE+00
' Chemical yield (2= 1. 0000

PPT. correction (2)= 0. 7400 (recovery = 0. 0000 mgs)

Aliquot (4)= 1. 1140E+08 cc ety ot
17
i Product (1X2X3%x4) = 8. 243400E+07

1 sigma
o C-zero P-factor dpm/cc dpm error percent sigma
| 1. 430%E-~09 1. 0000 1. 4305E-09 1. 6067E-0% 112. 32 %
| uCi /cc
z} ,
i 6. 4437E~146 7. 2373E-14
, \; e ——
. DPM OF ALIGUOT 1. 594E-01 /(j

i .
J Saved ansyer = 1. 594E-01 112.32% (DPM of aliquot)
| E~16 = \&39ax10
i = -8 X0

r\/'éiFLx'JJS
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o3-SEF-91 THA Carporation 8701~ 59 55
10: 52: 09 Geta Counting Data 9-3 B2-4
AUTOB V 1.073 :
Reviewed Q Date z "22
QO

Counter LR 14
Lenagth of count 823 Min.
Gross counte = S
NO SAMPLE WEIGHT
ZeTro time 20, 292 g3
Separation time O 000 0O
Tetal ash weight: 0. 0000 mgs

GMT GROSS  COUNTING TOTAL NET ADJUSTED CORRECTED

TIME COUNT TIME CPM BKECD CPM CPM - CPM
265. 707 94 &= 3 C &7 0.494 0. 18 0.18 0. 18
Elzpsed time {davus; = 45. 415
Lambda == O. O00E-01 Reciprocal days
exp(—lambda X t) (1)= 1. O00E+Q0
Chemical yield (2)= 1. 000G
PPT. correction (a3)= 1. 0000 (recovery = 0. 0000 mgs)
Aliquot (4)= 1 DOLOE+0& cc
Product (1x2x3x4) = 1. 204000E+08

1 sigma
C-zero P-factor dpm/cc dpm error . PeTcent sigma
1. 4880E-0% 3. 7520 C. DB2FE-09 3. 3745E-09 &0.44 %
ul'r /o
. 5148E-15 i. 5200E-15
A e

DPM OF ALIQUOT L. 733E~01 éﬁg

Saved answer = 6. 733E-01 60.44% «(pPM of aliquot)

L

S X162+ 25I)E-Is =L 5E-S
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- Baved answer

24-8EP-9] TMA Corporation 8701~ &1 55
08: 13: 20 Grocs Alpha Data Q-5 DS54
AUTOB V 1.03 V’
Reviewed Date_j%'f ]
o)

Counter GAlY 21
Length of count 51.3 Min.
GTross counts = 2.
NO SAMPLE WEIGHT
Zero time 220. 292 91
Separation time 0.000 o
Total ash weight: 0. 0000 mgs

eMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED

TIME COUNT TIME CPM BKG&ED CPM CPM - cpM
263. 201 2. 51 3 0.04 0.052 ~-0. 0t . —=0.04 ~0. 04
Elapsed time (days) = 42. 909
Lambda = 0. COOE-01 Reciprocal days
exp(—lambda X t) {(1)= 1. 000E+00
Chemical yield (2)= 1. 0000
PPT. correction (3= 0. 7400 (recovery = 0. 0000 mgs?
Aliquot (4)= 1. 1000E+08 cc IIXIO?CC
Product (1X2X3X4) = 8. 140000E+07

1 sigma

C-zero P-factor dpm/cc dpm error Percent sigma

=5. 3747E~10 1. 0000 =5. 3747E-10 =1. 1647E-09 216, 69 %
uCi /cc
~2. 4210E~1 ¢4 —9. 24563E-1¢4
—_— _—

DPM OF aiLrauot

=

-3 ®@12E~02

=3. QI12E-02 —21&6. 69 (DPMﬂE;)aliquot)

Q{gx 5. 24 L) —1¢

- C8FE-
= /.83 €%

rxxgiﬁez“S’
~1 5

<,\x|0
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23-SEP-91 TMHA Cerperation 8701- 60 55
15: 30: 47 Bets Counting Data -4 Ca-A

AUTDOR v 1.03 -
Reviewed Q Date 2"LZ

(o)
Counter LBRG 11
Length of count 50.3 Min.
Gross counts = 49,

NO SAMPLE WEIGHT

Zero time 220. 292 91

Separation time . 000 o
Total ash weight: 0.0000 mgs
GMT GROSS COUNTING TOTAL NET ADJJSTED CORRECTED
TIME COUNT TIME cPH BKED CPM CPM CPM
266. BY7 49, 20. 3 0.97 0. 509 0. 464 0. 46 0. 44

Elapsed time {(days) = 46. 605
Lambda = 0. O0OE-D1 Reciprocal days
! exp{~lambda X t) (1)= 1. 000E+QQ
Chemical yield (2)= 1. 6000
PPT. correction (3)= 1. 0000 (recovery = 0. 0000 mgs)
Aliquot (4)=  § 1140E+08 cc
Product (1X2x3x4) = 1. 114000E+08
; 1 sigma
C-zero P—factor dpm/cc dpm error percent sigma
4. 1595E~09 3.7520 1. 5607E-08 5. 1017E-09 32.69 %
vCi /cc
7.0300E-15 2. 2980E-15
DPM OF ALIGUOT 1. 739E+00
~ Saved answer = 1. 739E+00 32. 69% (DPrldg?aliquot)

Becavse of smpue Guwr Kare
k?.Oiq.(,)E—ls’ Less rimn VALue 1S Grpopred

Qégx 2-2980 + ?-ozoo)g- s
=L xis!t



F 23-SEP-91 TMA Corporation 8701- &2 S5

10: 55: 15 Gross Alpha Data 9-5 E3-A
AUTOR Vv 1. 03 B
. T2
Reviewed V_ Date_ /~— 7/
I’ 0 e
. Counter GAalY 17
d Length of count 61.0 Min. . |
f’ Gross counts = 3. )
" NO SAMPLE WEIGHT )
g Zero time 220. 292 94
. Separation time 0.000 o

exp(—lambda X 1) (1)= 1. O00E+00
Chemical yield (2)= 1. 0000

Total ash weight: 0. 0000 mgs
| "1
j! GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED
TIME COUNT TIME CPM BKGD CPM CPM - CPM

| 263 238 3. e1o 0.05 0 043 0. 01 0. 02 0. 02

i
’ Elapsed time (days) = 420, 94¢, .
' Lambda = 0.000E—OI‘Reciprucal days w1

. PPT. correction (3)= 0. 6620 (recovery = 0. 0000 mgs) )

i Aliquot (4)= 1. O920E+08 c¢ 10-4 x167?

' Preoduct (1X2x3x4) = 7. 229040E+07 )

j 1 sigma

‘ C~zero P-factor dpm/cc dpm error Percent sigma

! 2.73075—10 1. 0000 2. 7307E~10 1. 2B825E-09 4569. 65 % !
‘i uCi /cc

I 1. 2300E-1¢4 5. 7768E-16

! DPM OF ALIGuUOT 2. 982E--02 o

}

j Seved ansyer = . 982E-02 469. 65%  (DPM of aliquot)

-4
F3E-)

| u657<5.'?8+1f13)@-*’€ =< 103 |
; — <|’0’JE—|S—

S _ ~15
| AR AL



! 23-sep-9i
15: 31:00
i
: O
. Counter
¥ Length of count
" Gross counts =
!
' NO SAMPLE WEIGHT
Zero time 220. 292 9
Separation time QO
Total ash weight: 0.
aMT GROSS COUNT
TIME COUNT TIM
26&. B97 34. S50.

.

Elapsed time (days)
Lambda
i exp{~lambda X t)
" Chemical yield
PPT. correction
Aliquot

Product (1X2X3%4)

P—~factor
3. 7520

C—zero
7. S977E-10

' DPM OF alLIQuOT 3.

=

Saved answer 3 136

TMA Corporation 8701~ 61 S5
Beta Counting Datga -5 DS-a
AUTOB V 1.03
QCT &
Reviewed Date Z"L’Z
LRG 12
50.3 Min,
34, )
R
1
.000 o©
0000 mgs
ING TOTAL NET ADJUSTED CORRECTED
E CPM BKGD CPM CPM © CPM ~
3 0.68 0.591 0. 08 0. 08 0.08
™
46. 605 .
0. 000E-0! Reciprocal days )
1. 000E+00
1. 0000
1. 0600 (recovery = 0. 0000 mgs)
1. 1000E+08 c¢
1. 100000E+0B
1l sigma
dpm/cc dpm error PeTcent sigma
<. 8507E-09 4. 5737E-09 160,44 %
uli /cc
1.2841E-15 2. 060ZE-15
136E-01
pz
£-01 160. 447  (DPM of aliquot)
o
SIS = ¢ 4FE~IS
f4sxa-0l+1-28)E ~1S = C
= £ -47E-Y 4
-y
~ L1 XI0 3



e

24—-SEF-91 TMA Corporation B8701- &4 S5
08:13: 34 Gross Alphs Data 10-1 Ab-A
AUTOBE V t.03 .
Reviewed E Date_7—%* 1
0

Counter Gal 21
Length of count 61.0 Min.
Gross counts = &,
NO SAMPLE WEIGHT
Zero time 220. 292 94
Separation time 0.000 0
Total ash weight: 0O.0000 mgs

EMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED

TIME COUNT TIME CPM BKGD CcPM CPM © CPM
263, 238 6. &61. 0 0. 10 0.052 0. 05 0.16 C. 16
Elapsed time (days) = 42. 944
Lambda = 0. 00CE-01 Reciprocal days
exp(-lambda X ¢t) (1)= 1. 000E+00
Chemical yield (2)= 1. 0000
PPT. correction (3)= 0. 7400 (recovery = 0. 0000 mgs)
Aliquot (4)= 1 0910E+08 cc 10.q x0T
Product (1X2X3Xx4) = 8. 073400E+07

1 sigma
C~2ero P—-factor dpm/ce dpm error Percent sigma
1. 9238E-09 1. 0000 1. 9238BE~0¢% 1. 6879E-0% B87.74 %
4Ci /cc
8. 6658E-14 7. 6031E-16

DPM OF aLIguOT 2. 099E-01
Saved answer = 2. 099E-C1 87.74% «(pPmYof aliquot)

Qe§x1-£o+ 8.L¢6)E -1t

=4, 2|'2€"|é
= a- € 15

~1

Nzlfclo



22-SEP~91 TMA Corporation 8701~ 62 55
15:31.13 Beta Counting Data -5 E3-A
AUTOBE v 1.03 . )
Reviewed d Date__i " ‘{
0
Counter LBG 13
Length of count 50.3 Min.
GToss counts = 3é. )
NO SAMPLE WEIGHT )
Zeto time 220 292 94 N
Separation time 0.000 O
Total ash weight: O 00GO mgs
GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED
TIME COUNT TIME CPM BKGD CPM CPM - CPM .
2té&. BG7 6 56. 3 0.72 0.504 0. 21 0. 22 0. 22
A
Elapsed time (daus) = 44. 605
Lambda = 0. Q00E-01 Reciprocal days
exp(—lambda X t) (i)= 1. 000E+00
Chemical yield (2)= 1. 0000
PPT. correction (2)= 1. 0000 (recovery 0. 0000 mgs) !
Aliquot (4)= 1 092CE+08 cc
Product (1X2X2%x4) = 1. 022000E+08
) 1 sigma
C-zero P-factor dpm/cc dpm error . Percent sigma
2. 0445E~09 3. 7520 7. 47 10E-09 4. 8510E-09 63.24 %
uCi /cc
3. 4554E-15 2. 1851E-15
DPM OF ALIQUOT 8. 377E~-01 - ’
Saved answer = 8. 377E-01 &3, 247 (DPH/oF aliquot)
é) —_ :;l.f G-i5
Q,g_gxa-t«?s-f-?,rqg C-1s =4
= L"’G.—lq -
-4
(\a’zi‘x‘u i



o

24-5SEF~91 TMA Corporation B701- &5 55
11:54: 12 Gross Alpha Data 10-2 D4-p
AUTOB V 1.03
Reviewed 449’Date_£0[ i
0
Counter Gaw 24
Length of count 61.0 Min.
Gross counts = 0.
NG SAMPLE WEIGHT
Zero time 220. 292 91 (I//
Separstion time 0.000 0O
Total ash weight: 0. 0000 mgs
GMT GROSS COUNTING TDTAL NET ADJUSTED "CORRECTED
TIME COUNT TIME CPM BKGD CPM CPM CPM
263. 238 O. 61. C. 00 0.o087 -0. 0% -0. 24 -0. 24
Elapsed time (days) = 42. 944 .
Lambda = 0. 000E-01 Reciprocal days
exp(~lambda X t) (1)= 1. 000E+00
Chemical yield (2)= 1. 0000
PPT. correction (3)= 0. 5760 (recovery 0. 0000 mgs)
Aliquot (4)= 1. 1010E+08 cc
Product (1x2x3X4) = 6. 341760E+07 ;
1 sigma /02~
C~zero P-factor dpm/cc dpm error PeTcent sigma
~3. 7603E~-09 1. 0000 =3. 7603E-09 —4. 5123E-10 : 5
uCi /cc .
_./0441551;}57
—-1.693BE-15 2 O328E~16—
L .
DPM OF ALIGUOT  -4. 140E-01 P
Saved answer = ~4. 140E-01 —12. 00%Z (DPM of aliquot)

Ly
J6S X 1'6‘133)6 -5 :<2- 8 xlo

N43mo—'r



23-SEFP-91
15: 31: 264

-

. Counter
! Length of count
Gross tounts =

NO SAMPLE WEIGHT

+ -

Zero time

220. 292
Separation tim

9
e O
Total ash weight: 0.

GMT
TIME

GROSS
COUNT

COUNT
TIM
e&b. 897 40,

=~
U

Elapeed time (dayes)
Lambds

t expl{—-lambda X &)
" Chemical yield
PPT. correction
Aliquot

o

(1)
(2)=
(3)=
(4)=

- o

=

Product (1x2X3x4)

P—-factor

i C-zero
' 3. 7320

2. 0497E-09

| DPM OF ALIguoT 8.

Saved answer 8. 390

TMA Cerporation
Beta Counting Data

B701- 64
10-1

95
Ab—A

AUTOR V 1.03
Reviewed q:TDate 2"Li
LBG 14
50.3 Min. 3
40, )
)
1 o
000 0
Q000 mgs
ING TOTAL NET ADJUSTED CORRECTED
E CPM BKGD CPM CPM - CPM
.3 0.79 0.589 0. 21 0. 22 0. 22
4¢&. 605
O. OCDE-01 Reciprocal days
1. OOCE+CO
1. 0000
1.0000 (recovery = 0. 0000 mgs )
1.0910E+08 c¢
1. 0?1000E+08
1 sigma
dpm/ce dpm error PeTcent sigma
7. b904E-09 2. 3855E-09 70.03 %
uCi /cc
3. 4642E-15 2. 4259E-15
3F0E-03
E-O1 70. 03% (Dpﬁﬁil aliquot)
— CE -5
Qégxz-uzg + 3 Ubh)E-ix = £ 356
- {3 E-Y -
~LLE=Y t



Qc"sx 4-5)E-1t =¢ F4 E-1E
=/ L E-IS

~ZL\E -5

24~5ER-51 TMA Corperstion 8701~ 66 95
0B 13: 49 Gross Alpha Data 10-3 D4-B
AUTOB V t. 03
;' Reviewed V"£ate~jz'2’f
N 0
4 Counter GAlW 21
}? Length of count B2.5 Min.
' Gross counts = 4,
|
" NO SAMPLE WEIGHT
é Zero time  220. 292 ¢
Separation time 0.000 O
Total ash weight: ©. 0000 mgs
:! GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED
‘ TIME COUNT TIME CPH BKGD CPH CPM © CPM
i z64. 058 4, 82. 5 0.05 0.077 -0. 03 -0. 10 -0. 10
! Elspsed time (days) = 43. 766
Lambda = 0. Q00E-01 Reciprocal days
i expi-lambda X t) (1)= 1. O00E+00
I* Chemical yield {(2)= 1. 0000
" PFT. correction (3)= 0. 7400 (recovery = 0. 0000 mgs)
. Aliquet (4)= 1. 1810E+08 cc¢ 1. 81xict
i
| Product (1x2x3x4) = 8. 739400E+07
' 1 sigma
‘ C-zero P-factor dpm/cc dpm error Percent sigma
f -1. O7E5E-0% 1. 0000 -1. 0985e-09 —-9.99212E-10 90.95 %
i vCi /ce
2
; —4.9482E-1¢4 —4. S5005E-16
. — e ————
J DPM OF aALIQUOT -1 297E~-D1
) Saved enswer = =1, 297E-01 -90. ?5% (DPM of aliquot)



23-8EP-91 TMA Corporation 8701- &5 55

16: 53: 13 Bets Counting Data 10-2 D4-4 .
AUTOB V 1.03 . ' _j?“Lﬁ/ ;
o eviewed Date
Counter LBG 1
Length of count 50.0 Min. .
Cross counts = 45, )
NO SAMPLE WEIGHT )

Zero time 220. 292 91

Separation time 0.000 o
Total ash weight: 0. 0000 mgs
L]
GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED
TIME COUNT TIME CPM BKGD CPM CPM CPM .
1
266, 943 45, 50. 0 0.90 0.542 0. 3& 0. 34 C. 34

Elapsed time {days) = 46. 651 -
Lembda = 0.000E-01 Reciprocal days !
- expf(—lambda X t) (i)= 1. 000E+QQ
Chemical yield (2)= 1. 0000 .
PPT,. correction (83)= 1. 0000 {recovery = 0. 0000 mgs ) )
Aliquot (4)= 1. 1010E+08 cc N.olxiot
Product (1x2x3x4) = 1 101000E+08 ' N
‘ 1 sigma
; C-zero P-factor dpm/cc dpm error percent sigma B
3. 0712E-0%9 3. 7520 1. 1523E-08 4. 8007E-09 41. 464 % -
. uCi /cc )
! )
3. 1906E-15 2. 1625E-15
| DPM OF aLIGUOT 1. 269E+00
Saved answer = 1. 26FE+00 41. 667 (DPM of éf%iuot)

_15 |Becsuse o smp Gunr RRre
Cg‘, 2;1—_4-3))(“’ Less TrHan vewve s K’em&’rc—_o »

Qé SX R-U25+SH70)C - 15
=4 88 X’E’L}

- |
r»/gél%‘o * B




- v

—

£4-SEP-91
08: 14: 07
0
Counter
Length of count
Gross counts =
NO SAMPLE WEIGHT
Zero time 220. 292 9
Separation time 0

Tetal ash weight: 0
GMT GROSS COUNT
TIME COUNT TIM

2464 114 5. 57

Elapsed time {(days) =
Lambds =

expi-lambda X t) (1)
Chemical yield (2)=
PPT. correction (3)=
Aliquot (4)=
Product (1x2x3X4) =
C~zereo P-factor
4. 4179E-10 1. 0000

OPM OF AL1I1GUOT 4.

Saved answer = 4. 9204

TMA Corporation
Gross Alphs Data
AUTOB V 1.03

GAlW 21
7.0 Min.
S
1
.Q00 0
0000 mgs
ING TDTAL NET ADJUSTED CORRECTED
E CPM BKGD CPM CPM " CPM
.G 6. 09 0.077 0. 01 0. 04 0. 04
43. B24
0. 000E-01 Reciprocal days
1. 00DE+00
1. 0000
0. 74C0 (recovery = 0. 0000 mgs)
1. 1100E+08 cc H-iO)ﬁlbq
B. 214000E+07
1 sigma
dpm/cc dpm error  percent sigma
4. 4179E~-10 1. 6527E-0% 374.08 %
vCi /cc
1. 9900E-14& 7.48444E-1¢4
— —
F04E-02 éﬁ:)
E-02 374.08% (DPM of aliquot)

Q(—Sx 744 )E-16 =¢ 1223616

Z\2€-IS

~1
fs/zﬁ:\x\o

8701- &7

10-4

35
E1-A

Reviewed Q Date_jh’}z’



.

23-8EP-91 TMA Corporation ' 8701- 66 55
16:53: 41 Beta Counting Data 10-3 D4-B

AUTOB V 1.03 R
Reviewed 7 Date__7 -Z / j

O
Counter LBG 2
Length of count 50.0 Min. »
Gross counts = 2. )
NO SAMPLE WEIGHT )

Zero time 220. 292 91

Separation time 0.000 o
Total ash weight: 0. 0000 mygs
GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED
TIME COUNT TIME CcPH BKGD CPM cPM * CPM
2646, 943 43. 90. 0 C. 856 0.580 0. 28 0. 29 0.29

Elepsed time (days) = 46. &51
Lambda = 0.000E—OI.Reciprocal days
exp(-~lambda X t) (1)= 1. O0CGE+0Q0Q
Chemical yield (2)= 1. 0000 .
PPT. correction (3)= 1. 0000 {recovery = 0. 0000 mgs) ‘
Aliquot (4)= 1. 1B1CE+08 cc
Product (1x2x3x4) = 1. 181000E+08
1 sigma
C-zero P-factor dpm/cc dpm error percent sigma
2. 4148E-09 3. 7520 7. 0479E-09 4. BIOSE~09 53.05 %
vCi /ce
3. OB4LE-15 2. 1669E-15
. —_ N
DbPM OF ALIGUOT 1. 071E+00 /C:) _ -
Saved answer = 1.071F+00 53.05% (DPM of aliquot) |
, 15
_’__/\‘;}'J, E- 14 -
-4
AV S [ |
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24~-SEFP-91 TMA Corporation 8701- &8 SS
0B: 14: 24 Gross Alpha Data 10-5 Ds5-p
AUTOB Vv 1. 03
: >
Reviewed H Date__z" 2
0
Counter GAlW 21
Length of count S52.7 Min.
Gross counts = 7. )
NO SAMPLE WEIGHT )
Zero time 220. 292 94
Separation time 0.000 0O
Total ash weight: O, 0000 mge
GMT GROSES  COUNTING TOTAL NET ADJUSTED CORRECTED
TIME COUNT TIME cPHM BKGD CPM CPM - cPM .
]
264, 154 7. S2. 7 0. 13 0.077 0. 06 0. 19 0.19
Elapsed time (days) = 43. B&4
Lambds = 0. O0OE-01 Reciprocal days
expi~lambda ¥ t) (1)= 1. CO0E+00Q
Chemical yield (2)= 1. 0000
PPT. correction (3)= 0. 7400 (recovery = 0. 0000 mgs )
Aliquct (4)= 1. 1190E+06 c¢ 1-i19 X1oT
Product (1xox3xag) = 8. 2B0400E+07
1 sigma
C-zero P-factor dpm/cc dpm error percent sigma
e. 2673E-09 1.0000 2. 2&673E-09 2. 0743E-0%9 ?1. 49 %
uCi /cc
1. 0213E-15 7. 3436E-16
DPM OF AL1GUOT 2. 537E-01 -
Saved answer = 2. 537E-01 91.49% (Dégjgi aliquot) .
. - s.te-14 ’
(1304 02) Enrc = as
- ¥
= L 2-6E - v
N.‘ABG“{ '




e

23-5EF-91
16:54: 14

0]
Counter
Length of count
Cross counts =
NO SAMPLE WEIGHT
Zero time 220. 292 9
Separation time 0
Total ach weight: 0.

GMT
TIME

GROSS COUNT
COUNT TIM

266. 943 0.

Elapsed time
Lambda
exp{-lambda X +}
Chemical yield
PPT. correction
Aliquot

(days)

Hnon

(1)
(2r=
(2)=
(4)=
Product (1xaxaxsa) =

P~factor
3. 7520

C—~z2ero
5. 30546E-09

2.

DPM OF AL1GuUOT

Saved answer = . .210

20.

TMA Corporation 8701~ &7 55
Beta Counting Data 10-4 E1-a
AUTQE V 1.03 G L
Reviewed Q Date_ / "'2 }
o
LBG 3
0.0 Min. )
50. )
)
1
000 O
0000 mgs
ING TOTAL NET ADJUSTED CORRECTED
E CPM BKGD CPM CPM " CPM
o 1.00 0.454 0. 55 0. 59 0. 59
44, 651
0. 000E~01 Reciprocal days
1. O00E+0Q0
1. 0000
1. 0000 (recovery = 0. 0000 mgs)
1. 1100E+08 ¢c
1. 110000E+08 ‘
I sigma
dpm/cc dpm error percent sigma
1. 9906E~08 9. S265E-09 27.76 %
vCi /cc
8. P669E~15 2. 4BY4E-15
210E+00 %)
E+QOQ 27.76% (DPM of aliquot)
- Becavse GF SmpiL w
q-o:tb'o)e"f C‘w 7 E’Ar&'
Less 7uan vArve s Kepprep r
QKX 2 ¥y +8-964) € s
I

= p3x0't



£4—-SEP-91 TMA Corporation B701- &9 S5
08: 14: 53 Gross Alpha Data 10-6 FB-7

AUTBE V 1,03
Reviewed Q Date_?;'zj

0

Counter GAlW 21
Length of count 93. 4 Min
Gross counts = 3. ]
NO SAMPLE WEIGKT ¥
Zero time 220.292 9 : )
Separation time C.000 o
Total ash weight: 0. 0000 mgs

GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED

TIME COUNT TIME CPM BKED CPM CPM - CPM
264, 194 2. S2. 4 .06 ©.077 -0. 02 -0. 07 -0. 07
Elapsed time (days) = 43, 02
Lambds = 0. 000E-0O1 Reciprocal days
exp(-lambda X t) (1)= 1. O0O0E+00
Chemical yield (2)= 1. 0000
PPT. correction (3)= 0. 7400 (recovery = 0. 0000 mgs)
Aliquot (4)= 1. 000 smpl
Product (1x2x3%4) = 7. 4000Q00E-01

1 sigma

C-zero0 P-factor dpm/smpl dpm errar Ppercent sigma

-9. 4752E-02 1. 0000 =%. 4752E-02 -1. 5338E-01 161,88 %

—_—
®#4 UNITS CONVERSION FAILED - INCOMPATIBLE UNITS ##s
Check units of aliquot and final answer

DPM OF aL1GUOT -9 a75e-02 422:7
6

Saved answer = -9 475g-q2 ~161.88% (DPM of aliquot) s 10 &
. Z 2 g E—O‘ ‘&L-"—-x Q’Q_L;{,‘)W\x PCL
(l%gth34)E-°'= Samfle
-3 .
= ¢<l" ).(‘0 W—S:-:—,—w_-fi




23-5EF-9] TMA Corporation 8701- 648 55
16: 54: 33 Bets Counting Data 10-5 D5~
AUTOE V 1.03 c k
Reviewed ' V’Date__( - =7
(0]
Counter LBG 4
Length of count S0.0 Min.
Gross counts = 51. )
NO SAMPLE WEIGHT )
Zero time 220. 292 914
Separation time C. 000 O
Total ash weight: 0.0000 mgs
GMT GROSS COUNTING TOTAL NETl ADJUSTED CORRECTED
TIME COUNT TIME CPM BKED CPM CPM - CPM N
)
264, 943 S1. 50. 0 1.02 0©0.818 0. 20 0. 20 0. 20
-.'-,
Elapsed time (days) = 44, 651 .
Lambda = 0. 000E~01 Reciprocal days '
exp(~lambda X t) (1)= 1. 000E+QO
Chemical yield (2)= 1. 0000 .
PPT. correction (3)= 1. 0000 (recovery = 0. 0000 mgs) )
Aliquot (4)= 1. 1190E+08 cc
Product (1X2x3X4) = 1 119000E+08 o
1 sigma _
C-1ero P-factor dpm/cc dpm error percent sigma B
1. 8214E-0% 37520 6. B339E~09 5. B6B3E-09 85.87 % !
uCi /ec
3. 0783E-15 2. 6434E-15
DPM OF ALIQUOT 7. 4476-01 \7
Saved answer = 7. 647E-01 £5.87% (DPM of aliquot)
. .y E-IS
| 65%2€43 +3.88 ) B-is =& 34
it 4'1"* S —“1- -

I~
/\u/’<ﬁj x 10



24-g5EP-91 TMA Corporation 8701~ 73 55 .
2i:41:58 Gross Alpha Data 11-1 CcB-A
AUTOE V 1. 03
Reviewed qz%g’Date /0
0
Counter Ghl )
Length of count &8, 9 MJn
Gross counts = : 3.
)
NO SAMPLE WEIGHT
Zero time 268. 021 91
Separation time 0.000 o
Total ash weight: Q. 0000 mys '
GMT CROSS  COUNTING TOTAL NET ADJUSTED CDRRECTED -
TIME couNT TIME CPM BKGD CPM crPM cPM ’
268. 021 3. 68. ¢ .04 0 079 ~0. 04 -0. 12 =0. 12 -
Elapsed time (days) = 0. 000 ) '
Lambda = L. 000E-01 Reciprocal daysg
exp{—lambda X t) (1)= 1. 000E+00 .
Chemical yield (2)= 1. 0000 !
PPT. correction ()= 0. 57&0 (recovery = 0. 0000 mgs)
Aligquot (4)= 1. 1520E+0y cec
Product (1x2x3x4) = & 63L520E+07
1 sigma =
C—zero F-factor dpm/cc dpm error Percent sigma :
-1. 8078E-Q9 1. 06000 =1. B0O7BE-09 =1. 3877E-09 75. 65 %
uCi /cc B
—B. 1432E-1¢4 —6. 16807E-1¢4 .
—_— j L
DPM OF aLiIquOT -2 QB3E-~-01 T (:)
Saved answer = ~2. 083£-01 ~7%5. 45% (DPM of aliquot) k
-1 % ”
(;.chg-!co;)(; ~1¢ =< 1.0x16
|



23-SEP-94 THa Corporation 8701~ &9 55

16: 55: 02 Beta Counting Data 10-¢ FB-7
AUTOB Vv 1 03
5 Reviewed Y Date_?’hbl/
Counter LRG ?
Length of count 50. 4  Min.
Gross counts = 28

NO SAMPLE WEIGHT

Zero time 220. 292 94
im o)

Separstion ¢ e .000 0O
Total ash weight: 0. 0000 mgs
GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED

TIME COUNT TIME cPM BKGD CPH CPM " CPM
266. 943 26, 0. 4 0.52 0. 501 0. 01 0. 01 0. 01
Elapsed time {days) = 446, 651
Lambda = 0. O00E-O1 Reciprocal days
€xp(-lambda X ¢) (1)= 1. OQ0E+00D
Chemical yield (2)= 1. 0000
PPT. €orrection (3)= 1. 0000 (recovery = 0. 0000 mgs)
Aliquot (4)= 1. 000 smpl
Product (1X2Xx3X4) = 1. 000000E+00

1 sigma
C-zero P-factor dpm/smp 1 dpm error PeTcent sigma
1. 3847E~-Q2 3. 73520 5. 2029e-02 4. 2018E-01 807.59 %
-~ —\_
¥ UNITS CONVERSION FAILED - INCOMPATIBLE UNITS ##sx
Check units of aliquat angd finsl answer
DFM OF ALiQuDpT S. 203E~0p
Saved answer = 5. 20302 807. 59% (DPM of aliquot) 1ELQQ?
fo _x" e

A&
ag-ol dpm y
Q.gg)“i,zoz)@—ot =< 64 T
-3 )
- L3l B,

-



ﬂ {

' P4-SEF-91 TMA Corporation 8701- 72 55
21: 42 21 Gross Alpha Data 11-2 D7-A

1 AUTOB V 1. 03

K Reviewed 2/99 Date_/"f)/’%

0
* Counter Gal 21
' Length of count 42.9 Min. ly
Gross counts = : 1.

NO SAMPLE WEIGHT

b —

Zero time 268. 070 <91

‘ Separation time . 000 o
! Total ash weight: 0. Q000 my s
GMT GROSE  COUNTING TOTAL NET ADJUSTED CORRECTED -
‘; TIME COQUNT TIME CPM BKED CPM CPM CPM
£68. 070 1. 42. 9 .02 0. 079 -0. 04 -0. 19 -0. 19

Elspsed time (dayg) = 0. 000
1| Lambaa = 0.000E-01 Reciprocal days
f expi~lambda X t) (i)= 1. OO0OE+00
- Chemical yield 2= 1. 0000
‘ PPT. correction (3)= C. 5740 (recovery = 0. 0000 mgs)
|V Aliquot (4)= 1. 113CE+D8B c¢
| Product (1x2xax4) = &. 410880OE+07
] 1 sigma
C-zero P—-factor dpm/cc dpm error Percent sigma
l —&. P367E-0% 1. 0000 —2. 9367E~-09 =1. 32&42E~-09 45. 16 %
e uCi /e
|
l ~1.3228E-15 =9. 973BE-16
’ ——
. DFM OF ALIGUOT -3 245E-01 ——“_“"“““-VL:7
5 Saved answer = ~3. 269E-01 ~45. 16%  (DPM of aliquat)

—\S
Qesxs. 1338 )C~16 =¢ 94 X0

_ ~17
N PP AL



]

! A3-BEF-%1 TMA Corporation 8701- 71 55
"15:29: 24 Beta Counting Data 11-1 CB8~4
AUTOB V 1.03 .
’ Reviewed g/l)ate_z — 22
S o
 Counter LBG 1
fLength of count 5C.3 Min.
Gross counts = 35.
"NO SAMPLE WEIGHT
tZero time 2646, B®7 91
Separation time 0.000 0O
Total ash weight: 0. 0000 mgs
}

" GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED
TIME COUNT TIME CPM BKGD CPM CPM © CPM
!266.897 a5. 0. 3 0.70 0.542 0. 15 0.15 0.15

‘"Elapsed time (days) = 0. 000
Lambda = 0. O00E-01 Reciprocal days
iexp(—lambda X t) (1)= 1. O00E+0Q0D
"Chemical yield (2)= 1. 0000
PPT. correction (3)= 1. 0000 (recovery = 0. 0000 mgs)
'Aliquot (4)= 1.1520E+08 cc 1-S2. x0T
Product (1X2X3Xx4) = 1. 152000E+08
: 1 sigma
! C—~zevro P-factor dpm/cc dpm error _percent sigma
1. 259&6E-09 3. 7520 4. 725%9E-~09 4. 1354E-09 B7.50 %
' uvCi /cc
2 1288Bg-15 1. B62BE~-15
DPM OF ALIQUOT 5. 444E-01
Saved answer = 9. 444E-01 87.50%Z (DPM a¢ aliquet)

P ESx1-86342-129) E-15 =/ 52E-IS

—
—_—

~

/ncu;w

S

o



)t 24-CFEF~-c1
21: 4253

——
-

THA Corporation
Gress Alpha Data

T ‘ AUTOR vV 1. on
0

f Counter Al o
- Length of count 0.0 Min

Grose counts = 2.
| |
, NO SAMPLE wWercHiT
|
" Zero time FLT. 101 9y
‘ Separastion time O 000 ©
|
1] Tetel ash weight: 0. 0000 my &

GMT GROSE  COUNTING  TOTAL

l TIME  COUNT TI1ME CEN BKED
‘ =
| 268. 149 3, 5. 0 0.08 0,079
%

Elapced time (dasns) 0. 048R

[ expi-lambca ¥ 1) - OOOE+00

- Chemical tield (o= 1. 0000

i PPT. correction (23= C. E7&0 (recovery
FoAliquot (4= 1 I2S0E+0S ¢

i i oy

] Froduct (1X2x0%4g; = 6. SO2DA0E+07

) C—-zero P-factar dpmsiee

-9. 20&5E-10 10080

~%. Q0465E-10

'i uli /e

i -4.4634Em1§
| DPM OF ALIguoT -1 118801

i

‘ Saved answer = -3, P&2E-01 ~27. 827

. OCGE~0 Keciproca!

Q-chg-#o) E-16 =¢ -y

8701- 73 55
11-3 Cé-4A

Reviewed 255 Date_/‘)gf

NET ADJUSTED CORRECTED
CPM CPM CPM
-0. o2 -0. 06 =0. 06
days
= 0. 0000 mgs)
1 sigma
dpm error percent sigma
-1. 8650E-09 188 24 %

-B. 4007E-14&

O
v

{DPHM of eliquot)

)
w10



| 25-ger-9;

i Saved answer =

—t5
ngx244?+swmj)EA$:4qSE'
=>££‘q'E”—lq

~ L \X 10

TMA Corporation 8701~ 72 99
15: 29: 38 Beta Counting Data 11-2 D7-A
AUTOB V 1.03
! Reviewed U Date_z’l‘/
0

I Counter LBG 2
{ Length of count 50.3 Min.

Gross counts = 41.
! NO SAMPLE WEIGHT
l .
. Zero time 266. B97 94

Separation time 0.000 O
l Total ash weight: 0. 0000 mgs
’ GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED

TIME COUNT TIME CPM BKGD CPM cPM - cPM

‘ 264&. 897 41, 50. 3 0.81 0.580 0. 23 0. .24 0 24
’ Elapsed time (days) = 0. 000
. Lambda = 0. 000E~01 Reciprocal days
{ exp(—-lambda X t) (1)= 1. COOE+00

Chemical yield (2)= 1. 0000

PPT. correction (3)= 1. 0000 (recovery = 0. 0000 mgs)
i Aliquot (4)= 1. 1130E+08 cc 112 xi0F

Product (1X2X3x4) = 1. 113000E+08

1 sigma

’ C-zero P-factor dpm/cc dpm erraor Percent sigma

2. 1517E~-0% 3. 7520 8. 0731E-0%9 4. 9871E-09 &61.78 %
I uCi /sec

3. 4345E~15 2. 2465E-15
! DPM OF aLIQUOT 8 985E-01
8. 985E-01 €1.78% (DPM ot aliquot)



R I 1 7

'
!

'
1

25-8EF-9]

TMA Corporation
Gross Alpha Data
AUTUB Vv 1. 03

21

S Min,

o 0

o mgs
TOTAL
CPM BKED

0.079

0. 000
OCO0E~Q1
000E+00
0000
9740 (recovery
- 1360E+08 cc

0.
1.
1.
0.
&. 5433460E+07

dpm/cc
-2. 2847E-09

vCi /cc

—1. 0291E-15
—

8701

Reviewed

NET
CPM

-0. 04

Reciprocal days

0. 0000 m

1 s
dpm error
=1. 34612E-0%

—b. 1314E-1¢

00: 30 48
0]

Counter GAlk!
Length of count 57.
Gross counts = =
NO SAMPLE WEIGHT
Zero time 248, 185 @1
Eeparation time 0. 00
Total ash weight: 0.9000

oMT GROSE  COUNTING

TIME CourT TIME
268 185 2. 57.5
Elapsed time (days) =
lLambda =
expl~lambda X t) (1)=
Chemical yield (2)=
PPT. correction (3)=
Aliquot (4)= 1
Product (1X2X3%4) =

C-zero P-factar
—2. 2B47E-09 1. 0000
DPM OF ALIGUOT ~2. 595

Saved answyer = ~d, BFSE-0

£E~01

1 —-59. 8%

{(DPM of aliquot)

- 74 55

11-4 Da-a

/

—

- Date

ADJUSTED CORRECTED

CPM CPM
-0. 15 -0. 15
gs)
igma
peTcent sigma
59. 58 %

db

~15
_Q—és‘xé-!'il'-f) E-16 = 1-oxto

o

P



! 23-sEP-51 THA Carporation 8701- 73

15 29: 52 Beta Counting Data 11-3
AUTOE V 1.03
' Reviewed Y Date 2"1’2
0
Counter LBG 3
' Length of count 90,3 Min.
Gross counts = 26

NGO SAMPLE WEIGHT

! Zero time 266. 897 91

Separation time 0.000 0O
Total ash weight: 0.0000 mgs
[ GMT GROSE COUNTING TOTAL NET ADJUSTED CORRECTED
TIME COUNT TIME CPM BKGD CPM cPM - CPM
i 266&. 897 26. S0. 3 0.52 0.454 0. 06 0. 07 0. 07
" Elapsed time (days) = 0. 000
Lambda = 0. 000E-0O1 Reciprocal days
i exp(—lambda X t) (1)= 1. 00C0E+0Q0Q
- Chemical yield (2)= 1. 0000
PPT. correction (3)= 1. 6000 (recovery = 0. 0000 mgs )
' Aliquot (4)= 1, 1290E+06 cc I-29 Wi T
Product (1X2x3Xx4) = 1. 129000E+08
l sigma
f C-zero P—-factor dpm/c¢c dpm error percent sigma
5. 9917E-10 3. 7520 2. 24B1E-09 4. 1255E-09 183. 51 %
: uCi /cc
|
1. D124E~-15 1. B8583E-15
| DPM OF aL1auaT 2. 5386-01 - =
 Saved answer = 2. 538E-01 183. 51% (DPM*0f aliquot)
| _ i E,,lf
(esxi858 4 101B) €15 =L 1 €715
. x|
i = U
-}
. VO
/\_/LI *

55
Cé-A



b

25-GEP-9i TMA Corporation 8701~ 75 55

4,, 00: 31: 27 Gross Alpha Data 11-5 C3-aA
AUTOB Vv 1.03
Reviewed;éEEL Date;ﬁﬁéé&i_
6
g Counter GalW el
Length of count 93.5 Min
g Gross ctounts = : &.

4

NO SAMPLE WEIGHT

Zero time 268226 91

; Separation time 0.000 o
i
' Total ash weight: 0.0000 mg s
GMT GROSS  COUNTING TOTAL NET ADJUSTED CORRECTED
bOTIME  count TINE CPM  BKep cPM CPM CPM
| 268. 226 &. 53. 5 0.11 0.079 0. 03 0.11 0.11

; Elapsed time (days)

= 0. 000 ‘
- Lambda = 0. 000E-01 Reciprocal days
©, exp(~lambda X t) (1)= 1. O00E+Q0
Chemical yield (8)= 1. 0000

! PPT. correction (3)= 0. 5760 (recovery = 0. 0000 mgs)

: Aliquot (4)= 1. 1050E+08 ¢

j Product (1X2X3X4) = 6. 364B00E+07

1 sigma

| C-zero P-factor dpm/cc dpm error Percent sigma
i 1. 7593E-09 1. 0000 1. 7593E~-09 2. 432509 141. 11 %
% uCi /cc

i 7.92476~-1¢ 1. 11B2FE-15

|
| DPM OF ALIQuOT 1. 943E-01 e 343
'S(Saved answer = 1. 944g-g1 141. 11%  (DPM of aliquot)

' )

|

. - _ L K\O

: Qésxn-uezw?‘l) E-17 =¢2

1

- ~7

) r\/4<:3"'0
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23-SEP-91 TMA Corporation 8701- 74 55
15:30:07 Beta Counting Data 11-4 D2-4
AUTOB V 1.03
’ Reviewed Q Date ?"‘ ?’i
o)

Counter LBG 4
' Length of count 50.3 Min

Gross counts = 61,
' NO SAMPLE WEIGHT
' Zero time 2b6. H97 94

Separation time 0.000 o

Total ash weight: ©. 0000 mgs
’ GMT GROSS COUNTING TOTAL NET 'ADJUSTED_CORRECTED

TIME COUNT TIME CFPM BKGD CPM CPM CPM

‘ 246, 897 61, 50. 3 1.21 0.818 0. 3% 0. 40 0. 40
" Elapsed time (days) = 0. 000

Lambds = 0. 000E-01 Reciprocal days
; exp(-lambda X t) (1)= 1. OOOE+00

Chemical yield (2)= 1. 0000

PPT. correction (3)= 1. 0000 (recovery = 0. 0000 mgs)
i Aliqueot (4)= 1. 13&0E+08 cc -3¢ x 0 F

T ——
Product (1X2x3x4) = 1. 134600CE+08
1 sigma

' C-zero P-factor dpm/ec dpm error percent sigma

3. 5051E-09 3. 7520 1. 3151E-08 6. 1262E-09 46. 58 %
i uCi scc
| S. 9240E~15 2. 7595E-15
l DFM OF ALIGUOT 1. 494E+400 5¢()

~ '
i Saved answer = 1. 4%94p+00 46.58%  (DPM of aliquot) S_E;p\S'
D(
_ s=¢\
. . 14' E’—‘II — ’\L*_
|-6Sx2-F60+5 1 ) L\,OSG

Z =

A 7“‘)’“7u

i



21:30:17
0
Counter GAlW
Length of count 5z
Gross counts = 3.
NO SaMPLE WEIGHT
3
t
Zero time 270, 032 94
’ Separation time 0. 000
i Total ach weight: O 0000

*

2&E-CEF-91

w

! GMT GROSS  COounTIng
‘ TIME  coumy TInE
&7¢. 020 3. 52 1
|
i
J Elapsed time (days) =
i Lambds =
L exp(=lambdas X t) (1=
| Chemical yi1eld (2)=
( FPT. correctian (Ji=
» Aliquot (4;=
{ Product (1xoxayg) =
! C-2eTe F-factor
| -1 9710804 1. 0000

E

|

| DPM OF allguor. -

#a% UNITS CONVERS 10N FaILED -

jCheck units of

Eaved answer

—

J-Al'_j;o-an-to

dpm/esmpl
-1.9V10F-

-—

ansuer

i 971E-01

=104 Coy

QLSX 2.0 5‘18) G-ol %

dpm error

-0t —2. 0598E-01

INCOMEAT IRLE UNITS #a#%
aligquat gnd final

(DI'M of aliquot)

= Z3.4 X0
Sawpd ‘Q?

<;|~5$J317ﬁ:i;

‘K:Q,xuyj

TMa Corporation 8701~ 76 S5 .
Gross Alpha Data 11-4 FB-g 1
AUTODR vV 1. 03
Reviewed Date_zg f 2 .
21 ’
Min. 6;/ )
2 ,
c
my«
TOTAL " NET ADJUSTED ‘CORRECTED
CFM DKCD CPM CPHM CPM
C. 04 0,091 ~0. 03 -0. 11 -0.11
0. 000 .
. 000E-01 Reciprocal days
- GODErQQ ‘
. CS06 '
. 98740 (recovery = 0. 0000 mgs)
Qoo smpl
- 7 E0000E~01
1 sigma

percent sigma

104. 50 %

_t
lJﬁm,‘ﬂl e M o
Sawmple 2.21 ..

&
Sop.

C



.
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a3-8EP-91 TMA Corporatien 8701- 75 55
15: 30: 20 Beta Counting Data 11~-5 C3-A
: AUTOR V 1.03 !

Reviewed V’Datej’ ¢ 2

0
Counter LBG g
Length of count 50.3 Min. )
Gross counts = 41, ‘)
NO SAMPLE WEIGHT 8 )

Zero time 266. B97 91

Separation time 0.000 ©
Total ash weight: ©O.0000 mgs o
1
GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED
TIME COUNT TIME CPM BKGED CPM CPM - + CPM
i
266. BT7 41, 50. 3 0.81 0. 501 0. 31 0. 30 0. 30

Elapsed time (days) = 0. 000
Lambda = 0. 000E-01 Reciprocal days
exp(—lambda X ¢t) (1)= 1. 0O0E+0Q
Chemical yield (2)= 1. 0000 :
PPT. correction (3= 1. 0000 {recavery = 0. 0000 mgs)
Aliquot (4)= 1. 1050E+08 cc H-6Swio T
Product (1X2X3X4) = 1. 105000E+08
1 sigma
C~-zero P—-factor dpm/cc dpm error  percent sigma
2. 7034E-09 3. 7520 1. 0143E~-08 4. 53493E-09 44 8% %
uCi /cc
4. 5690E~-15 2. 0492E-15
DPM OF ALIQUAT 1. 121E+00 g
Saved answer = 1. 121E+00 44.85% (DPM of aliquot)
— ) E_JS
@sx 2.6ut4 4-5€a JE-1T = F-4
- — Y -
A - /.79€
~LZ 1€ L
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23-8EP-51 THA Corporation 8701~ 7% 55
15:30: 34 Beta Counting Datga 11-4 FB-8
AUTOB v 1.03
. 2
Revieweg ' Date 2 - Y
0
Counter LBG 10
Length of count 20.3  Min, )
Gross counts = 21. )
NO SAMPLE wElgHT )
Zero time 266. 897 93
Separation time 0.000 o
Total ash weight: 0. 0000 mgs
GMT GROSS COUNTING TOTAL NET ADJUSTED CORRECTED
TIME COUNT TIME CPM BKGD CPM cP " CPM .
2646. B97 21, oG, 3 C. 42 0. 591 Q.17 -0. 18 -0. 18
Elapsed time (days) = 0. 000 -
Lambda = 0. C00E-01 Reciprocal days .t
exp(-lambda x t) (1)= 1. 000E+00
Chemical yield (o). 1. 0000 -
PPT. correction (3)= 1. 0000 (recovery = 0. 000g mgs) e
Aliquot (4)= 1.000 smpl
Product (1xaxaxgy - 1. 00000COE+00D o
1 sigma
C-zero P-factor dpm/smp ] dpm error Percent sigma .
=1.7871E-0; 3. 7520 —5  7051E-01 -4.45645-01 &b. 44 % -
#3#% UNITS CONVERSION FAILED - INCDMPATIBLE UNITS ##su )
Check unitg of aliquot 2nd final ansyer A
DPM OF aLIGUOT -4 705E-01 W 2
Saved d4Nswer = ~&. 705E-01 =66, 4467, {DPM of aliquot)
f 16'4/‘““' .
1,45%4-45'() G -0l = L;"L‘ E-ol %‘ s G x .-
Soamfle” 2.2245~ y
=t
==<f237“°



NORMANDEAU ASSOCIATES

APPENDIX D.2.

Q.C. BACKUP FOR RADIOCHEMISTRY DATA



Interpretation of "Gross Counter Q.C. Status" Sheets

These sheets consist of two sections. The first is the status of the Q.C> parameters at the
time the sheet is printed (date shown on the top line) and the second is a listing of all Q.C.
counts taken since the last time the sheet was printed.

"Status at this time" section

This section has columns for instrument ID (first column) and four QC parameters: The
efficiency check (called the "Standard Factor"} in the second column, the standard instrument
background in the third column, an instrument background utilizing a 4.75 mg/cm? tantalum
absorber and a background utilizing a 6.49 mg/cm? absorber. The standard background is
used for all but special cases. Each QC parameter column consists of the value of the
parameter and the decimal day of year (in Greenwich Mean Time) of the last count of that
particular parameter (each parameter value is the average of all acceptable data in the
previous ten counts). The two spaces between the value and the date of each value will be
"NG" if the last count did not meet the acceptance criteria or "FC" if it did not meet the
acceptance criteria but was manually. forced to be accepted.

"Recent Q.C. counts" section

This section lists the data for individual Q.C. counts which have been taken since the previcus
time this sheet was printed. There are 9 columns as shown:

Column 1 Detector ID

Column 2 Identification of the type of QC. SFis a standard factor and BK is a standard
background.

Column 3 The date the count was taken {in decimal day of year, Greenwich Mean Time).

Column 4 Gross counts collected

Column § Length of count in minutes.

Column 6 The value of the QC parameter.

Column 7 The one sigma error in the determined QC value. '

Column 8 The acceptance control limits determined from the previous ten counts.

Column 9 A message will appear here if the QC value does not meet the acceptance
criteria {FAIL) or of it does not meet the acceptance criteria but was manually
forced to be accepted (FORCE).



- —— ——

R R R R S R N R RN R R R AR F R O F SR L R BB R B E R R RSB 223205 R 2 R g4
Gross Counter Q.C. SBtstus 05:31: 50 24-SEP-91
B e e T ¥ VAT A

7? THU
Etatus at this tims ) )Zé;
Detector SF GMT K MT BKR4. 753 GMT, BKé6. 49

LBG 1 0. 47 248 Q0042 R4S, 0. 258 185 3. 605 297
LBG pa. 1. 020 248. 0,330 2865, 0.&72 185 0. 650 297
LBG 3 1, 074 26%. Q. 452MG248. 0. 571 1835 0. 482 297
LBG 4 1. 009 247, S SLITNGZEB. 0.782 185 0.752 297
ot 3 1. 0886 248, GB&0 0 267 ¢.854 185 0. 578 281
.BG ) 1. 003 248 S 510 247 Q. 770 185 0. 665 281
LB¢& 9 0. 932 243, 20301 245, 0.574 185 0.591 297
LB& 10 1,33 2s&8. 591 2465, 0.489 185 0.677 297
LBG 11 0. ¥97 2&8, Q. B0 265, 0. 599 185 0. 572 297
LBG 12 8. 987 248 0. 5921 R2&5. 0.6%92 185 0. 601 297
LBG 13 1. 057 248, G 503 245, 0.822 185 0.574 297
L2 14 1. 0831 Za8. C.32T 2465, 0.736 185 0.633 297
LBG 15 1042 Z&8. G &3T 243 . 746 185 0.877 297.
LBG 1& 1,011 Z2s8. & 302 245 3.605 185 0. 579FC297.
Gal 17 o222 213, G040 &8 2. 000 0 0. 000 .
MEW 19 O 938y ZaE 13 37% 268 C.¢b&b6 123 0.777 123.
Al 21 3. D2ENGS2AE. SO07E 2488 2, QC0 Q. 0. 000 0.
2RI 22 2. 148 2s8. w227 248, 0. 000 0. 0. C0O 0.
GFald 23 3. 2A0E FC. 0Z 1 Q. 2. GO0 0. 0. 000 0.
GAN 24 2. 73% 2493, G, 0%4 248 0. 000 0. 0. ¢00 0.
ZPI =25 = 0872 118 O, 5. 118 Q. 000 0. 0. 000 0.
=PI 26 2. .32¢&  1:iB. 0. 113. 0. 000 0. 0. 000 0.
{.5C 4 0 CCo C. C. Q. 8. 000 0. 0. 000 0.
i.8C S G000 0. C, 0. 0. 000 0, 0. 000 0.
VLB 1 o108 1=0. O 120, C. 000 0. 0. D00 0.
VLB 2 LoA3G 1920 Z. 170. 9. 600 0. 0. 000 0.
WL 2 RS e ) 193, Q. 600 Q. 0. 000 0.
VLS 4 SR ol {70, O. 000 0. 0. 00C Q.
VLB S LDET 1RO, o 170, Q. 000 Q. 0. 000 0.
LB & Po0ES 19, 3. 129, 2. 000 0. 0. 000 0.
Vi3 7 P A 115G 3 150, 0. GO0 0. Q. 000 0.
VB ) LIS T e G ; 123G, 2. 000 0. ©. 000 0.
Thl 1301 oo Zs2. QU O%G Z46&. 0. 0006 0. 3. 000 0.
3l 1302 O A e COOTL 2355, G. 006 0. Q. 000 0.
il AR ioEs 288, TO0TE 0 2448, 0. 000 &, 0. 6C0 0.
FRl 104 10928 2zs. 0. 077 284, g. 000 0. 0. 000 0.
iy 135 .02 2538, D48 244, 2. CDO 0. 0. 000 0.
GAW 106 I G42 Zs8. C 128 248 0. 800 0. 0. 500 0.
wald 107 1.28% 255 . i12 285 G. 000 0. 0. 000 0.
Géld 108 19284 258, Coi23 268 9. 000 0. 0. 800 0.
GAlW 109 1. 08689 Z2&8. O, 08L 284 9. 000 Q. 0. 000 0.
SAl 110 i. 8258 2&B. 0,074 206 0. 000 Q. 0. 000 0.
GAl 111 i 974 258, G142 286 0. Q00 Q. 0. 000 Q.
AL 112 i.G36 248, G CB4 28& 0. 000 C. 0. 000 0.
GAW 113 1. 079 248. C.130 0 2468 0. 000 Q. 0. 000 0.
CAW 1i4d {029 2s8. G777 256 0. 000 0. 0. 000 0.
SAW 115 i. 846 248, G3.13C 288 0. 000 Q. 0. 000 0.
AW 11é 1000 243 0,083 264 D. 000 O. 0. 000 0.
SRR 101 O FE&  2a8. C. P2 284 0. 600 Q. a. 000 0.
wRE 102 S, 79T 248 i. 348 3260 G. 060 0. 0. 000 Q.
GRB 103 2978 248, 1. 879 246, Q. 000 0. 0. 000 0.
GRE 102 0. 973 258, C. 50 254, Q. 000 0. 0. 000 0.
GREA 1035 1. 007 Z53. 1. 2525 26&6. 0. 000 0. 0. 000 Q.
GRB 106 1 22 258, 1. 147 248. C. 000 0. 0. 000 0.
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Gross Counter @.C. Status 05:33:24 24-SEP-91

FEEEHEREFRSLFRE AR LE S FH R E RS FE e B b 8 R 3 SR 30 40 3640 30 S S0 L B H K 2 4 3630 2 S R e o

Status at this time ? ;7

Detactor SF GMT B¥ GMT BK4. 75 GMT BK&. 4%

LBG 1 Q. 945 2446, C. 542 245 0.%248 185 0.&05 297
LBG 2 1. 020 255, 0. 580 245 0.4672 185 0. 650 297
LBG 3 1. 079 246, 0.4%4 265 0. 571 185 0.482 297
LBG 4 1. 610 246 0. 818 2&5. 0.782 185 0.752 2%7
LBG 5 0. BP0NG244. C. 533 244 0.854 185 0.578 281
LBG & 0. 50FC245s, 0. SOONG266. 0.770 185 0. 665 281
LBG 9 0. 9352 2b6, €. 501 265. 0.574 185 ‘0. 591 297
BC 10 1. 029 246, Q. 591 265. 0. 489 185 Q. 877 297
3G 11 C. 97 246, €. 509 2&S. 0. 599 185 0.572 297
LBG i2 O. 987 2546. 0. 591 26&S5. D. 492 185 0. 601 297
LBG 13 1. 086 288&. C. 504 245 0.B22 185 0.574 297
LBG 14 1. 086 2546, 0. 589 2685, 0.736 185 0.633 297.
LBC 15 1. 040 2464, 0. A37 26&5. 0. 746 185 0. 677 297.
i36G 16 1. 012 2as. 0. 502 245. 0. 605 185 0. S79FC2%7.
GAW 17 3219 2&6. €. 037 265. 0. 000 0 0. 0600. 0.
MEW 19 Q. T84 246. 13. 427 265, 0. 666 123. 0.777 123,
caW 21 3. 380 244, 0. 078 2645. 0. 000 0. 0. 000 0.
=PI 2 2148 2456, C. 225 245. C. 60Q 0. C. CO0 0.
SAk 23 3. 208 20. . 021 0. 0. 000 0. 0. 000 0.
GaW 24 2. 741 246, 0. 0B84 265. 0. 000 0. 0. 000 0.
2Pl 25 2982 11i.. G. 105 {18 0. 000 0. 0. 000 0.
2PI 24 2. 324 118, 0.223 113 0. 000 0. 0. 000 0.
LSC 4 ¢. 000 Q. G. 000 0. 0. 000 0. 0. 000 0.
LsC S C. 000 0. G. 0CO 0. 0. CQO 0. 0. 000 0.
VL.B 1 1. 100 190, 0. 289 190. 0. GO0 0. 0. 000 0.
VLE 2 1.13¢ 1290, C. 244 19G. 0. 000 C. 0. 000 0.
VLB 3 1. 10SFC1%0. 0. 23& 190. 0. 000 0. 0. 000 0.
VLB 4 1.10%9 120, G 291 190. 0. 000 0. 0. 000 0.
VLE S 1. 057 120, 0,219 190. 0. 000 0. 0. 000 0.
VLB & 1. 068 190, 0. 2845 190, 0. 000 0. 0. 000 0.
VLB 7 1. 091 190. G, 124 190. 0. 000 0. 0. 00 0.
VLB =] 1.212 120, 0. 251 190, 0. 000 0. 0. 000 0.
AW 101 1. 148 244, C. D83NG264. 0. 000 0. 0. 000 0.
GAW 102 1. 120 246, G 070 264, 2. 000 0. 0. 000 0.
Al 103 1. 080 2&4. 0. 071 266. 2. 000 0. C. 000 0.
GAN 104 1. 834 2446, G 079 244, <. 000 0. 0. 000 0.
GalW 105 1.211 244, G, 15334NG284. 0. 000 O, 0. 000 0.
GAL 104 1.0435 244. G237 264, 0. 000 0. 0. 000 0.
Sal 107 1. BB 254, O, 102NG244. G. 000 0. 0. 000 0.
AW 108 1. 087 246, C. 118 246. 0. 000 0. 0. 000 0.
GAW 109 1. 066 2484, 2.083 244, 0.000 @ 0. 0. 000 0.
Al 110 1. 024 256, 0. G72NG264. 0. 000 0. 0, 000 0.
CAN 111 1995 254, 0. 1486 246, 0. 000 0. 0. C00 0.
Gaild 112 1.081 266. 0. 087 24&4. C. 000 0. 0. 000 0.
GalW 113 1. 075 2544, 0. 131ING24&6. 0. 000 0. 0. 000 0.
GAl 114 1. 027 244, 0.072 264, G. 000 0. Q. 000 0.
GAW 115 1. 044 244 G127 264, G. 000 0. C. 000 0.
GAW 114 1. 000 2484, 3. 0BS 244. g 000 0. 0. 000 0.
GRE .101 0. 987 244, Q972 24664 C. 000 0. 0. C00o 0.
GRE 102 0. P98 2456. 1. 341NG2&E. 0. 000 0. Q. 000 0.
GRE 103 0. 979 2L5 1. 579 266, 0. GO0 0. 0. 000 0.
GREB 104 C. 274 2ad. C. 6 266. 0. 000 Q. 0. 000 0.
GRE 1095 1. 008 254 1. 267 2484, 0. 000 0. 0. 000 0.
GRE 106 1. 025 2s6. 1.173 2664, 0. 000 0. C. 000 0.
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GRE

ZR8 108
GRE 109
GRB 110
GRE 111
GRE 112
GRE 113
GRE 114
GRE 115
GRE 116
Recent Q.
Detector
LBG 1
LBG <
LBG 3
LBG 4
LBG 9
LBG 10
LBG 11
LB 12
LBG 13
LBG 14
LBG 15
LBG 16
MEL 19
Gal 17
GAW 21
2P1I 22
Al 24
GRE 109
@AW 109
GRE 110
cAlW 110
GRp 111
GAW 111
GRB 112
GAW 112
GRE 113
GAW 113
GRB 114
GAW 114
GRB 115
GAW 115
GRB 11&
CAb 114
GRB 101
GAW 101
GRB 102
CAW 102
GRR 103
GAW 103
GRB 104
AW 104
GRBE i0S
GAW 105
GRR 106
GAW 10&
GRE 107
GAYW 107

107

C.

~FOH R OORMOO

T

92

. 001
. 603
. 988
P4

044

. 014
. 984
. 035

counts

=r 0. 943
255, 1. 249
2&46. 0. 23%
2586. 1. 717
254, 1,015
266. 1.1795
=54, G. 909
244, C. 958
2heq. 0. 941
2&4d. Q. 280
Gross
Date Counts
262, 769 &25.
253, 789 &631.
28%. 789 $20.
2&5. 769 1084.
285, 759 S5&8.
255. 747 &68.
2865, 789 572
2635, 749 700.
265 7869 S560.
265, 7489 =433,
265, 769 742
283 7469 &29,
265, 001 33320.
25653, 001 1.
265. 001 176.
265. &O1 453.
265. 001 213.
c2béd. 558 99.
286 5EB 11.
=64, 558 183.
285, 558 11,
258&. 558 104,
255, 558 12
266 558 127,
2&&. 598 12,
Zbks. SEB 7.
258, 558 23
2ab 558 123,
2&5 588 6.
2&6. 558 104,
255, 35 15
265, 558 11
265, 358 i
Zhd, 558 107.
2bh&. D58 22.
284, 388 153,
254 358 é.
245 558 189.
2&5. 5E8 7.
2586, 588 4,
2455, 3E8 11,
2584, 558 144
26&. 588 22
255, 358 123,
2bé. 558 16,
254, 558 120
255 9558 22.

NG264. 0. 000
2664, 0. 000
266, 0. 000
24&6. 0. 000
266, 0. 600
264, 0. Q00
244, 0. 000

NG24&6. 0. 000
264, " 0.000
286, 0. 000

Q. C.
Min Value

1119 &0 0. 358

1119. &0 0. 5464

1119. &0 0. 444

111%. 60 0. 968

1119 &0 0. 507

1119 60 0. 597

1119 &0 0. 511

1119. 60 0. 625

1119. &0 0. 500

1119. &0 0. 574

1119. 60 0. 6463

1117, 60 0. 562

2122. 40 15. &99

2122. 90 0. 043

2122. 90 0. 083

2122. 90 0.213

2122. 20 0.100
100. 00 0. 990

100. 00 G. 110
100. 0O 1. 830
100. 00 0.110
100. 00 1. 040
100. 00 0.120
100. 00 1.270
1G0C. 00 0.120
100. 00 0. 970
106. 00 0. 230
10C. 00 1. 230
100. 00 Q. 0460
100. 00 1. 040
100. Q0 0.150
100. 00 1. 140
100. 00 0.100
100. 00 1. 070
100. 00 0. 220
100. 00 1. 590
10G. 00 0. 050
10G. OO 1.890
100. 00 0. 070
1¢Q. ¢0 0. 940
100. 00 0.110
190. 00 1. 4560
100. 00 0. 220
106. QO 1. 200
100. 00 0. 160
10Q. 00 1. 200
1¢0. 00 0. 220

D000 0N00NO000000C00000C0000000000000000000000000

©CO0000OO00O0D0

- D o s o o S T S Sy S

[y

POOrOr000"0r00000000000+000+000000,000000000000

. 000
. 000
. 000
000

. 000
. 000
000
. 000
. 000

O0000CO0000D0

Control

000

ocpoooo00000

limits

-

ProroOrOrOHOrO0-0rO0rOrO000~0OH 0000000 r00000000~000

FAIL

FAIL
FAL

FAIL
FAIL

FAI.

FAI_.
FAIL
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GAW
ZRB
GAlW
GRB
GAW
GRB
LLBG
GAW
LBRE
LBG
LBG
LBG
LBG
LBG
LBG
LBG
LBG
LBG
LBG
MEW
GRB
Al
GRB
GAW
GRB
Ak
GAW
2P1
GAW
cAal
GRB
GAU
G@RB
GAW
GRD
GCAY
GRB
AL
GREB
GARK
GRE
Al
LBG
(M cle
LBG
LEG
LSC
L.SC
LRG
LBG
LBG
LBG

i0o8&
108
101
101
102
102
103

—

SR AN

10
11

12

]
1-.'

14
13
14
12
104
104
105
103
104
17

21

22

24
106
107
107
108
108
109
109
11G
110
111
111

112

[y
-
LU

oAb b

BK
BK
SF
sSF
SF
SF
SF
=1
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
sF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
sF
BK
BR
SF
SF
Ni
]n
SF
SF
BK
B

LSC
LsC

286
256,
264,
266.
26¢.
286,
256.
265,
268
266.
266.
266
268,
266.
206,
268,
286,
288,
266,
266,
206,
266,
268,
266.
268,
266,
260,
268,
26¢.
266.
266,
266,
266,
266,
5. 633
5. 433
. 633
. 633
. 433
. &33
L 633

. L33

DRI R NI PRI FI M PRI PRI DI PO NI
L o R NV N Y 1 S S
ua oG- 0o o

LU A

533
636
633
£386
836
636
©36
&35
636
634
&36
&36
6346
&36
&36
633
633
&33
&33
5323
638
b3
&38
&£38
&33
633
&33
£33

633

. 021

G211

. 876
5. 876
254,
267,
258&.
=256.
266,
2566,

52
038
8386
88s
B9
854

118.
8.
13793,
119,
13662
0473,
13288.
304653,
2886.
31426,
232464,
24615,
33953.
31852,
27324.
27959,
25440,
22852.
26492,
26730,
244103.
13153.
10482,
12886.
7391,
12560,
10C720.
73248.
80959.
F21353.
7331.
13921,
8839.
13308.
8125,
13332,
7071,
143554,
13790,
13132
TE10.
14353.
3941,
1562,
0.
20435,
22598,
10000,
=78.
23562,
25332,
S59.
44.

100.
100.
. 00
. 00
. 00
. 00
. 00
. 34
. Q0
.34
.34
. 34
. 34
.34
.34
. 34
.34
. 34
.34
. 34
.34
. 00
. 00
. 00
.00
. 00
.98
. 98
.98
. 98
. 00
. 00
. 00
. 00
. 00
. 00
.00
. 00
. 00
. 00
.00
. 00
. 00
2260.
2260.

10.

10.

1
-

Q0
00

S0
S0
31
31

2. 35425
100.
. B8

11.
100.
100.

00

88
01
0l

OHHHHOHHOHHHHOOHOHOOH

P OO O O M L L L OO RN WL~ -~ ~o

OO0

. 180
. 080
. 979

133
991
131
65

. 960

093

. 019
. 0B7
- 013
. 9592
. 023
. 0oz

794
054

. 065
. 043
. 046
. 986
. 974
- Q44

012

. 018

024

. 199
. 382
. 153

744
0ag
Q80
08¢
Y88

. 094

001

. 083
. 004
. 022
. 977
. 087
. 968

103

. 603

000

228

.12
. 320
. 980

221

. 005

570

. 450

0000000000000 0000000OO00OG

NOOOOOOODODOOOOOOOOOOOOBOG

©ooooo0

. 109
. 028
. 008

012
008
014
co8
005
012
006
007
004
005
006
00&
004
004
007
0064
006
001
008
010
009
012
0079

.010

011

008
009
012
008
011

0097
012
009
013
008
010
ees
Q13
008
014
016
000
009
007
553
173
008
0046
o777

. 068

. 992
. 053
. 956
110

968

. 072

946

. 915

038

. 989
. 046
. 979
. 924
. 999
. 968
. 957
. 02%
. 053
. 007
. 952
. 956
. 945
. 002
. 978

980
991
121
274
083
658
015
956
044

. 965
. 052
. 964

oz9

. 958
. 993
. 260

057

. 738

043

. 441
. 469

850

. 912
. 673

881

. 847

710

. 453
. 460

HHHMHHHOHHHMOHMHHHOH

OOOOJ:\JOOOOMHHMHHHHHHMMHMDJ&]LJHHHHHH

. 9862
. 190
. 019
191 .
. 028
. 164
. 011
. 972
. 118
. 050
. 110
. 040
. 981
. 061
. 028
. 016
. 0B8
119
. 070
. 0863
. 015
. 003
. D85
. 038
. Q40
. 061
. 314
. 476
. 212
. 823

077

. 015
. 127
. 025
. 119
. 038
. 098
. 043
. 054
. 019
. 135
. 006
. 114
. bb4
. 790
. 937
. 973
. 970
. 257
. 937
. 974
. 648
. 732

FAIL
FAI_.
FAIL
FAIL

FAIL
FORCE

FAIL
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§****************************#**#**#****ﬁ#************************#********

Gross Counter Q. C. Status 05:30: 837 23-SEP-91
******f%**********ﬁ***********************#************************** 3t 964t 3¢ 3
v—j MON
Status at this time 7 25
Detector SF GMT BK GMT BX4. 75 ©MT BK6. 49
LBG 1 0. 943 2&5. C. 537 29%8. 0.948 185 0. 605 297
LBG 2 1. 020 . 265. 0. 582 258. 0.672 185 0. 650 297
iLBG 3 1. 078 2&5S. 0.453 258. 0.571 185 0.482 297
LBG 4 1. 009 265. 0. 800 258 0. 782 185. 0.752 297
LBG 5 0. 894NG244. 0. 553 264. 0. 854 185. 0.578 281
LBG b 0. 943NG264. 0. 610NG264. 0.770 185 - 0.665 281
LBG 9 0. 953 245. C. 504 258. 0. 574 185 0.591 297
LBG 10 1.030 2&5. 0. 589 258. 0.689 185 0.&77 297
LBG 11 0. 998 265. 0. 507 2s58. 0. 599 185 0.572 297
LBG 12 0. 986 265. 0. 588 258 0. 692 185 0. 601 297
LB¢G 13 1. 057 2&5. 0. 503 258, 0.822 185 0. 574 297
LBG 14 1. 086 2&5. 0. 596 258, 0.736 185 0.4633 297
LBG 15 1. 038 245. 0. 634 258 0.744 185 0. 677 297.
L.BG 16 1. 008 2¢&5. 0. 494 260. 0. 605 185 0. 579FC297.
cAW 17 3.217 264 0.0239 264. 0. 000 0 0. 000 0.
MEW 19 0. 9846 244, 15. 427 264, 0. 6466 123, 0.777 123.
GAW 21 3.375 264. 0. 079 264, 0. 000 0. 0. 000 0.
pel R 22 2.147 253, 0. 226 264. 0. 000 0. 0. 000 0.
GAl 23 3. 208 90. 0. 021 90, 0. 00Q. 0. 0. 000 0.
GAW 24 2.741 264, C. 081 26&4. 0. 000 0. 0. 000 0.
2P1 25 2.083 118. . 105 118 0. 000 0. 0. 000 0.
2P1 26 2.326 118, C.233 113 0. 000 0. 0. 000 0.
LSC 4 0. 000 0. 0. 000 0. 0. 000 0. 0. 000 0.
LsC 5 0. 000 0. 0. 000 0. 0. 000 0. 0. 000 0.
VLB 1 1. 100 190. 0.289 190. 0. 000 0. 0. 000 0.
VLB 2 1. 130 190. G. 246 190. 0. 000 0. 0. 000 0.
VLB 3 i. 108%FC190. 0. 236 190. 0. 000 0. 0. 000 0.
VLB 4 1. 109 190. 0. 291 190. 0. 000 0. 0. 000 0.
VLB 5 1. 057 190. 0.219 190. 0. 000 0. 0. 000 0.
VLB & 1. 068 190, 0. 246 190. 0. 000 0. 0. 000 0.
VLE 7 1. 071 190, 0. 196 190, 0. 000 0. 0. 000 0.
VLB 8 1.213 1%0. C 251 190. 0. 000 0. 0. 000 0.
GAW 101 1. 150 2&4. C. 090 264, 0. 000 0. 0. 000 0.
GAW 102 1. 118 264, 0. 069 264, 0. 000 0. 0. 000 0.
GAW 103 1. 078 264. 0. 070 244, 0. 000 0. 0. 000 0.
GAW 104 1. 033 24, 0. 073 R264. 0. 000 0. 0. 000 0.
GAW 105 1. 010 264, 0. 154 244, 0. 000 0. 0. 000 0.
GAlW 106 1. 046 244, 0 242 264, 0. 000 O: 0. 000 0.
GaW 107 1. 085 244, 0. 101 264, 0. 000 0. 0. 000 0.
GAW 108 1. 085 244, 0. 121 254. 0.000 . oO. 0. 000 0.
GAW 109 1. 063 244, 0. 0B0 244, 0. 000 0. 0. 000 0.
GaW 110 1. 023 2s4. 0. 072 264, 0. 000 0. 0. 000 0.
GAaW 111 1. 096 264, 0. 144 244, 0. 000 0. 0. 000 0.
GAW 112 1. 079 244, 0. 083 264. 0. 000 0. 0. 000 0.
GAW 113 1. 075 26&4. 0. 133 284, 0. 000 C. 0. 000 0.
GAW 114 1. 027 244, 0.077 264, 0. 000 0. 0. 000 0.
GAW 115 1. 044 24, G. 125 264, 0. 000 0. 0. 000 0.
GalW 116 1. 000 284, C. 0B7 264, 0. 600 0. 0. 000 0.
GR3 101 0. 988 264. C.951 264, 0. 000 0. 0. 000 0.
GRB 102 0. 998 264, 1.341 264, 0. 000 0. 0. 000 0.
GRB 103 0. 979 244, 1.380 264, 0. 000 0. 0. 000 0.
GRB 104 0. 974 264, 1. 004 254, 0. 000 0. 0. 000 0.
GRE 105 1. 008 244, 1. 243 264, 0. 000 0. 0. 000 0.
GRE 106 1. 026 264. 1. 178  264. 0. 000 0. 0. 000 0.



G6RB 107 0. 983 244, 0. 240 244, 6. 000 Q. 0. 000 0.
GRB 108 0. 795NG2s4. 1. 277 244, 0. 000 0. 0. 000 0.
GRB 109 C. 999 2644. 0. 928 244, 0. 000 . 0. 000 0.
GRB 110 1. 001 264, 1. 713 264, 0. 000 0. C. 000 0.
GRB 111 0. 989 264, 1. Q0PNG244. 0. 000 0. 0. 000 0.
GRB 112 0. 972 244, 1. 159 264, 0. 000 0. 0. 000 0.
GRB 113 1.044 244, 0. 207 284. 0. 000 0. G. 000 0.
GRB 114 1. 014 2464, 0. 956 264, 0. 000 0. Q. 000, Q.
GRB 115 0. 984 244 0. 937 264, 0. 000 (o} 0. 000 0.
GRB 1164 1. 056 244, 0. 967 2644. 0. 000 O. 0. 000 0.
Recent Q. C. counts
: Gross Q. C.

Detector QC Date Counts Min. Valuve Sigma Control limits
LBG 1 SF 2465. 686 27155. ?.81 0.937 0. 0064 0.916 ~ 0.972
LBG 2 S&F 265. 486 28141, 10. 12 1.015 0.00& 0.990 -~ 1.051
LBG 2 SF 245. &85 21008, 10. 12 1.074 0. 007 1.046 - 1,110
LBG 4 SF 265, 686 21814, 10. 12 1.020 0. 007 0.978 - 1.039
LBG ? GSF 265. 486 30375. i0.12 0. 9?50 0. 005 0.924 - 0.981
LBG 16 SF 265. 486 28083. 10. 12 1. 035 0. 006 0.999 - 1,061
LBG 11 sF 265. 686 25008. 10. 12 0.995 0. 006 0.968 - 1,028
LBG 12 SF 2695, 6B& 25233. 10.12 0.983 0.00s4 0.958 = 1.017
LBG 13 sF 2465. 686 23796, 10.12 1.046 0. 007 1.027 - 1.090
LBG 14 GF 265, 686 20110. 10. 12 1.080 0.008 1.054 -~ 1. 119
LBG 15 §SF 265, 686 23778 10,12 1.037 0.007 1.007 - 1.070
LBG 16 ¢SF =69. 686 25003. 10. 12 0.999 . 0. 004 0.950 - 1,068
LSC 5 Ni LBC 265 414 2897. 200.00 14.485 0. 269 -8. Q00 - 2B. B&s

2.980 0Q.173 1.902 - 4 275

LSC 4 Rn LBC 267.038 278. 100. 0O

———
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Gross Counter Q.C. Status 05:30: 52 19-SEP-91
*********************4444*****************************4********************
THU
Status at this time
Detector SF GMT BK GMT BK4. 75 GMT BK&. 49
LBG 1 0.945 241 0. 537 258 C.968 185, 0. 605 297.
LBG 2 1. 018 241 0. 582 258 0.672 185. 0. 650 297
LBG 3 1. 075 261. 0.453 258 0.571 185. 0.482 297
LBG 4 1. 008 261. C. 800 258 0.782 18s. 0.752 297
LBG S 0. 893NG257. 0. 551 258 0. 854 185. 0.578 281
LBG 6 0. 943NE257. 0. 608 258 C. 770 185, 0. 665 281
LBG 9 0. 953 2641. 0. 504 258 0. 574 {85. 0. 591 297
LBG i0 1. 029 261. 0. 589 2s8. 0. 689 18B5. 0. 677 297
LBG 11 0. 9968 2&61. 0. 507 258. 0. 599 185. 0. 572 2%7.
LBG 12 0. 989 261. 0. 588 258. 0. 692 185. 0. 601 297.
LBG 13 1. 058 261. 0. 503 258. 0.B22 185. 0.574 297
LBG 14 1.084 261, 0. 596 258 0.736 185, 0.633 297,
LBG 15 1.038 261. C. 634 258 0.746 185, 0.677 297.
LBG 16 1. 007 261. 0. 494 240 0. 605 185, 0. 579FC297.
GAW 17 3. 209 261. 0.041 241 0. 000 0. 0. 000 0.
MEW 19 0. 986 261. 15. 343 261 0. 666 123. 0.777 123.
GAW 21 3. 348 261, 0. 088 261 0. 000 0. 0. 000 0.
2P1 22 2. 147 261. 0215 261 0. 000 0. 0. 000 0.
GAW 23 3. 208 20. 0. 021 20 0. 00C Q. 0. 000 0.
GAW 24 2. 739 261. €. 074 261 0. 0G0 0. 0. 000 0.
2P 25 2.083 118. 0.105 118 0. 000 0. 0. 000 0.
2P1 26 2. 326 118, 0.233 113 0. 000 0. C. 000 0.
LSC 4 0. 000 0. 0. 000 0 0. 600 0. 0. 000 0.
LSC S 0. 000 0. C. 000 0. 0. 000 0. 0. 000 0.
VLB 1 1. 100 190. 0.289 190. 0. 000 0. 0. 000 0.
VLB 2 1. 130 190, 0.246 190. 0. 000 0. 0. 000 0.
VLB 3 1. 105FC190. 0.236 190, 0. 000 0. 0. 000 0.
VLB 4 1. 109 190, 0.291 190. 0. 00 0. 0. 000 0.
VLB S 1. 057 190, 0. 219 190, 0. 000 0. 0. 000 0.
VLE & 1. 068 190. 0. 246 190. 0. 000 0. 0. 000 0.
VLB 7 1.091 190, 0.196 190. C. 000 0. 0. 000 0.
VLB g 1. 213 190. 0.251 190. 0. 000 0. 0. 000 0.
GAW 101 1. 145 261, 0. O76NG261. 0. 000 0. . 0. 000 0.
GAW 102 1.114 261, 0. 072 261, Q. 000 0. 0. 000 0.
GAlW 103 1. 071 261. 0. 074 261. 0. 000 0. 0. 000 0.
GAW 104 1. 029 261, 0. 075 261. 0. 000 0. 0. 000 0.
GAW 105 1.01Q 26&1. 0.148 261. C. 000 0. 0. 000 0.
GAW 1064 1. 044 261, 0. 127NG261, 0. 000 0. 0. 000 0.
GAW 107 1. 080 261. 0. 087 261. 0.000 - oO. 0. 000 0.
GAW 108 1.083 261, 0.118 261. 0. 000 0. C. Q00 0.
cAlW 109 1. 068 261. 0. 065 261. 0. 000 0. Q. 000 0.
GAW 110 1. 019 261. 0. 066 261. 0. 000 0. 0. 000 0.
GAalW 111 1. 089 261. 0.135 261. 0. 000 0. 0. 000 0.
GAW 112 1,083 261. 0. 082 261. 0. 000 0. 0. 000 0.
GAW 113 1. 077 261. 0.134 261. 0. 000 0. 0. 000 0.
GAW 114 1. 029 261. 0. 078 261. 0. Q00 0. 0. 000 0.
GAW 115 1.045 261. 0.114 261. 0. 000 0. 0. 000 0.
GAW 116 1. 000 261. 0. 092 241, 0. 000 0. 0. 000 0.
GRB 101 0. 986 261. 0. 943 261. 0. 000 0. 0. 000 0.
GR3 102 Q. 997 2641. 1.328 261. 0. 000 0. 0. 600 0.
GRB 103 0. 978 261. 1.913 261, 0. 000 0. 0. 000 0.
GRB 104 0. 971 261. 1. 002 261. 0. 000 0. 0. 000 0.
GR3 105 1. 006 261. 1.256 261. 0. 000 0. 0. 000 0.
GRB 106 1.024 261. 1. 239 261, Q. 000 0O 0 000 0



[E——
- ——

GRB 107
GRE 108
GRB 109
GRB 110
GRE 111
GRB 112
GRB 113
GRB 114
GRB 115
GRB 114
Recent Q.
Detector
MEW 19
SAW 17
GAUW 21
eP1I 22
GAW 24
GRE 101
GAW 101
GRB 102
GAW 102
GRB 103
GAW 103
GRB 104
GAW 104
GRB 109
GAW 109
GRE 110
GAW 110
GRB 111
GAW 111
GRB 112
GAW 112
GRB 113
GAW 113
GRB 114
GAW 114
GRB 115
GAW 115
GRB 114
GAW 114
GRB 105
GAW 105
GRB 106
GAW 106
GRB 107
GAlW 107
GREB 108
GAW 108
LBG 1
LBG e
LB& 3
LEG 4
LBG b
LBG 10
LBG 11
LBG 12
LBG 13
LBG 14

C.

HMOMROORMOO

. 982
. 926
. 001t
. 000

89

. 972

045
017

. 980

049

counts

261.
261.
261.
261,
261.
261.
261.
261.

-261.

261.

e e S e e

e s

0. 954 261.
1.385 241.
0. 950 261,
1.720 26&1.
1. O10NG2641.
1,182 241,
0. 906 261.
0. 948 261.
0. 949 261.
0. 979 261.
Gross
Counts Min
7314, 4795
19. 474
40, 474
111, 476
44, 476
441 . S5i9
70. o119
675. 519
39. 519
@56. 919
45. 519
942, 519
29 519
4391, 519
4735, o119
891, o19
34. 519
490, 519
87. 519
2. 519
41, 519
477. 519
82. 519
oe8. ol9
952. o119
444 S1%9
&9, o219
483, 519
44, 519
&51. o919
77. 519
o87. 519
202. 519
498, 219
48, o1%9
&18. 519
S4. 919.
o08i7. 18.
51929, 18.
38406. 18.
4079%. 1B.
96159. 18.
52081. 18.
446327 . 18.
45191 . 18.
43619, 18,
36855. 18.

. 000
. 000
000
. 000
. 000

000
000
000
. 000

©ooo000CO00O0

Q000 -

©oo0000000O

R e s St o s e s S s

. 000
. 000

. 000
000
000
000
000
000
000

©oooooc0o000

- 000.

©o0ovo000000

limits

FAIL

FAI_

FAI_
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LBG
LLBG
MEW
GRB
GAW
GRB
GAlW
GRB
GAW
GRB
GAW
GRB
GAW
GRB
GAW
GRB
GAW
GRB
GAW
GRB
GAW
GRB
GAW
GRB
cAlW
GRB
GAW
GRB
GAW
GRB

GAlW
GRB

GAlW
GRB

GAW
CAY
GAUW
2P1

caW

15

16

19
109
109
110
110
111
111
112
112
113
113
114
114
115
115
116
116
105
105

106

106
107
107
108
108
101
101
102
102
103
103
104
104

17

a1

22

24

SF
SF
SF
SF
SF
SF
SF
SF
SF
8F

SF

SF
SF
SF
SF
SF
SF
SF
SF
8F
SF
SF
SF

SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF

261,
261,
261.
261.
261,
261,
261,
261,
261,
261,
261,
241,
2481,
261,
261,
261,
261,
261,
261,
261,
261,
261,
261,
261,
261,
261,
261,
261,
261,
261
261,
261,
261,
261,
261,
261,
241,
261,
261,

638
&38
©38
&37
&37
&37
637
637
637
637
637

837

637
637
637
637
637
&37
637
637
&37
&37
637
637
637
637
637
637
637
637
637
&37
637
&37
637
&78
&78
678
678

43977
47444,
897798,
13257.
7135,
14431,
10870.
14787,
7452,
14423,
6048.
13012,
8482.
14362,
10203.
15474,
9799,
14337.
11056.
12932,
7434,
12675,
7337,
13811,
Bo4s,
13327.
B211.
13484,
8952.
14580.
b851.
14852,
9111,
13248,
10714,
107399,
100137,
88225,
107623,

18.
18.
lg.
10,
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10,
10.
10.
10,
10.
10.
10.
10.
10.
10.
10.

72

72

72
o0
00
Q0
00
00
00
00
oC
00
00
00
00
00
00
00
00
00
00
00
00
00
00
Q0
00
00
00
00
00
00
00
00
00
77
77
77
77

. 037
. 973
. 986
. 004
- 074

999

. 015
. 000
. 095
. 977
. 080
. 047
. 078
.014
. 026
. 989
. 048
. 060
. Q0%
. 009
.011%
. 025
. 047
. 988
. 105
. 001
. 083
. 002
. 154
. 997
. 101
. 992
. 066
. 967
. 021
. 240
. 400

133

. 005
. Q04

001
009
013
c0oB
010
008
013
008
Ot4
009
012
008
010
ooB
011
Qo9
010
009
0tz
009
012
008
012
00%
012
009

. 012

008
Q13
008
011

. 008

010
010
011

. Q07
. 008

OO0+ -HO-OOO~000m

NFJUUOO“OHOHO“OHQHQOOOH'*

. 001
. 970
. 957
. 965
. 032
. 947
. 989
. 758
. 057
. 934
. 051
. 013
. 044

. 999
. 944
. 010
. 017
. P69
. 9275
. 978

o88

. 007

954

. 019
. P64
. 042
. 956
. 111
. 965
. 081
. 944
. 023
. 941
. 997
. 110
. 240
. 088
. &34
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Gross Counter G.C. Status
********************************************************

Status at this

Detector SF
LBG i 0.
LBG 2 1.
LBG 3 5.
LBG 4 1
LBG S 0
LBG & 0
LBG 4 L
LBG i0 i
LBG 11 8}
LBG 12 0
LBG i3 1
LBG 14 1
LBG 15 1
i.BG 146 b
GAW 17 3
MEW i9 0
GAW 21 3
2P1 a2 2
GAW 23 3
GAW 24 2
2P1 25 2
2P1I 26 2
LSC 4 0
LSC e o}
VLB 1 i
VLB 2 b
VLB 3 1
VLB 4 1
vLB S i
VLB & 1
VLB 7 1
VLB 8 1
GAW 101 1
GAW 102 1
GAW 103 1
GAW 104 1
GAW 105 1.
GAW 1046 1
GAlW 107 1
GAW 108 1
GAW 109 1
GAW 110 1
GAW 111 1
GAW 112 1
GAW 113 1
GAal 114 1
GAW 115 1
GAW 1164 0
GRB 101 0
GRB 102 (0]
GRB {03 0
GRB 104 0]
GRB 105 1

1

opn 104

time
eMT
P44 - 2450,
016 260.
071 260
. 006 240.
. B93NEG257.
. P43NG257.
. 92953 260.
. 029 260.
. 997 2&0.
. 989 2&0.
. 058 26&0.
. 085 260.
. 038 26&0.
. 013 240,
. 207 240.
. 987 260,
. 342 250,
. 182 260.
. 208 0.
. 739 260.
.083 118.
. 326 118.
. 000 0.
. 000. 0.
. 100 190,
. 130 190Q.
. 105FC190.
. 109 190,
. 057 190.
. 068 190,
.091 190,
.213 190,
. 146 240.
L1159 260.
. 070 240,
. 031 24&0.
008 260.
. 043 240.
. 073 260.
. 083 280.
. 069 240,
. 019 240.
. 089 260.
. 0B3 240.
. 074 250.
. 029 240.
. 043 24&0.
. 998 2&0.
. 9285 260.
. 995 26&0.
. 975 28&0.
. 971 260,
. 005 240.
Nos  aan

GMT

537 258.
582 258.
453 258
800 258.
551 258,
608 258.
504 258.
589 25B.
507 238,
588 258,
503 258.
5946 258.
634 258.
494 240,
041 240,
338 240.
093 260.
217 240.
021 %0.
069 260,
105 118.
233 113.
000 0.
Q00 0.
289 190.
2446 190.
236 190.
291 1990,
219 190,
246 190.
196 190,
251 190.
077 257.
076 257.
071 257,
076 257.
156 257.
. 119NG257.
085 257.
116 257,
063 257.
068 257.
132 257.
084 257,
129 257.
0746 257.
111 257.
092 257,
956 257
336 257
. 926 257,
. 002 257.
. 264 257,

k=L VN

e

—— i —— ————ry fo o —

[y
n
00000WO!

7O OO0 0000000000000 000000000000000

. 000

. 000
- 000

. 000

. Q00

. 000
. 000

A I N I I IEIE I I AR
05:26: 45
396 2696 03 I 3E A0 2 30 B R

18-SEP-91

WED

6&77. 297.

. 979FC297.
. 000 -

wo

777 12
Q00
000
000
000
000

000
000
000
000
000

000
000
000
000
000
000
000
000
000
000
000
000
000

000
000
000
000

000

7P OO0 00000000000000000000000000000000
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GRE 107
GRB 108
GRB 109
GRB 110
GRB 1t1
GRB 112
GRB 113
GRB 114
GRB 115
GRB 11é&
Recent Q.
Detector
LBG 16
MEW i9
GAW 17
GAW 21
2P1 22
GAW 24
LBG 1
LBG 2
LBG 3
LBG 4
LBG 9
LBG 10
LBG 11
LBG 12
LBG 13
LBG 14
LBG 15
LBG 16
MEW i9
GaW 17
GAW 21
2P1 22
GAW 24
GRB 10:
GAW 101
GR3 102
GAW 102
GRB 103
¢GAW 103
GRB 104
GAW 104
GRB 105
GAW 105
GRB 1046
GAW 106
GRB 107
GAW 107
GRB 108
GAW 108
GRE 109
GAW 109
GRB 110
GAW 110
GRB 111
Gal 111
GRB 112
GAW 112

0. 983 240.

0. 996 2&0.

0. 999 240.

1. 001 240.

0. 987 250,

0. 972 260.

1. 044 2460.

1. 016 260.

Q. 981 2&0.

1. 049 2&0.

€. counts

GC Date-
BWK 240. 0&8
BK 260. 068
BK 260. 040
BK 260. 0460
BK 260, 0480
BK 260. 060
SF 260, 684
SF 260. 684
SF 260. 684
SF 260, 684
SF 260. 684
SF 260. 684
SF 260. &84
SF 260, 684
SF 260. 684
SF 260. 684
SF 260, 6849
SF 260. 684
&F 2460. 684
SF 260. &84
SF 260, &84
SF 260. &84
SF 260. 684
SF 260. 688
SF 260. 688
‘SF 260, 688
§F 260, 688
SF 260, 688
SF 260, 688
SF 260. 688
SF 260, 688
SF 260. 688
SF 260, 688
SF 260, 688
SF 260. 688
SF 260. 688
SF 260, 688
SF 2460, 688
&F 260, 688
SF 260, 4688
SF 260. 688
SF 260. 688
SF 260. 688
SF 260. 688
SF 260. 688
SF 260, 488
SF 260. 488

0. 950 257. 0. 000

1. 438 257. 0. 000

0. 950 257. 0. 000

1. 721 257. 0. 000

1. 009 257. 0. 000
1.183 257. 0. 000

0. 904 257. 0. 000
0. 942 257. 0. 000
0. 962 257. 0. 000
0.983 257. 0. 000

Grass Q. C.

Counts Min. Value
430. 796.70 C. 540
12432, 796.70 15. 604
34. 808. 30 0. 042
48, 808. 30 0. 059
192. 808. 30 0. 238
&4. 808. 30 0. 079
26777. Q.72 0. 942
272185, 9.72 1. 008
20580. 9.72 1. 053
21124, .72 1.012

29199, Q.72 0. 949 .
27063. .72 1. 032
23894, 9.72 1. 000
24325. Q.72 0. 979
226%9. Q.72 1. 053
19136. Q.72 1. 090
22921, Q.72 1. 033
23197. e.72 1. 034
4467140, .72 0. 984
100003, Q.94 3. 212
92883, .94 3. 383
80900. 9.94 2.147
99198. Q.94 2.735
13680, 10. 00 0. 988
g8991. 10. 00 1.149
14452. 10. 00 1. 004
6690. 10. 00 1. 094
15246. 10. 00 0. 967
8827. 10. 00 1.100
13173. 10. 00 0.972
10738. 10. 00 1.019
12980. 10. 00 1. 005
7373. 10. 00 1. 020
12475. 10. 00 1. 042
7327. 10. 00 1. 049
13872, 10. 00 0. 983
8684, 10. 00 1.100
13557. 10. 00 0. 984
8057. 10. 00 1.104
13378. 10. 00 0. 997
7326. 10. 00 1. 044
14848. 10. 00 0.984
10849, 10. 00 1.017
15039 10. 00 0. 983
73588. 10. 00 1. 076
14642, 10. 00 0. 962
60464, 10. 00 1.080

0000000000

Sigma

ooooopppopppopppoooppp00000090oppoppppppoppoooo

. 026
. 140
. 007

009
017
010

. 006

006
007
007
006
C0é&
006

. 006

007
008

. 007
. 007

001

. 010
.011
. 008
. 009
. 008
. 012

008

013

008

. 012
. 008
.010

009
012
009

. 012

008
o012
co8

. 012

009
012
008

. 010
. 008
. 012
. 008
. 014

0. 000 0.
0. 000 0.
0. 000 0.
0. 000 0.
0. 000 0.
0. 000 0.
0. 000 0.
G. 000 0.
0. 000 0.
0. 000 0.
Control limits
0.413 — 0. 562
14. 294 - 14. 327
0. 005 - 0,080
0.0092 - 0,200
0.139 - 0.283
0.028 - 0.103
0.916 — 0.973
0.980 - 1,051
1.026 - 1.117
0.974 - 1.034
0.925 - 0.983
0.998 -~ 1.08&0
0.967 -~ 1.02¢4
0.959 - 1.018
1.026 -~ 1,089
1.051 - 1. 116
0.998 - 1.075
0.976 - 1.046
0.957 - 1.01s
3.104 - 3. 303
3.241 - 3.442
2.091 - 2. 220
2. 657 - 2.821
0.955 - 1.014
1.097 - 1.187
0.963 - 1.023
1.085 - 1.153
0.946 - 1,004
1.030 - 1.101
0.943 - 1.001
0.996 - 1.074
0.975 - 1.036
0.967 - 1.041
0.984 - 1,057
1.008 -« 1,079
0.953 - 1.012
1.022 - 1.117
0.966 - 1.035
1.043 - 1.114
0.962 - 1.040
1.038 - 1.102
0.973 - 1.033
0.985 - 1.050
0.958 - 1,017
1.060 - 1.125
0.937 - 1.007
1.037 - 1.123



GRB
GAW
GRB
GAW
GRB
GAlW
GRB
cawW

113
113
114
114
115
115
115
116

SF
SF
SF
SF
SF
SF
SF
SF

260.
260,
260,
260,
250,
260,
260,
260.

4688
688
688
688
688
688
688
488

12910.

8419,
13981.
10133.
15641,

990S.
14512,
11009.

10.
10.
10.
10.
10.
10.
10.
10,

00
00
00
0o
00
00
00
00

o et ) s e e pa

. 056
. 086
. 041
. 033
. 979
. 056
. 047

007

©oo0o0o0000

. 009
. 012

00%
cio
008
O11
009
010

O HROOO MM

. 012
. 040
. 982
. 996
. 944

011

. 017
. 968

o b bt bd b ed gk s

. 074
. 104
. 043
. 057
. 018
. 073
. 080
. 028
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****************************************************

Gross Counter Q.C. Status
************&*****************************************************

Status at this time

Detector
LB¢G 1
LBG 2
LBG 3
LBG 4
LBG b
LBG é
LBG 9
LBG 10
LBG 11
LBG 12
LBG 13
LBG 14
LBG 15
LBG 16
GAW 17
MEW 19
GAlW 21
2P1I 22
Gal 23
GAW 24
2P1I 25
2P1 26
LSC 4
LeC S
VLB 1
VLB 2
VLB 3
VLB 4
VLB S
VLB &
VLB 7
VLB 8
GAW 101
GAW 102
GAW 103
GAW 104
GAW 105
GAW 1058
GAW 107
Gald 108
GAW 109
GAW 110
GAW 111
GAW 112
GAW 113
GalW 114
GAW 115
GAW 116
GRB 101
GRB 102
GRE 103
GRB 104
GRB 105
GRB 104

SF

—— . o —— - s v —

. 003
. 8?3NG257.
. P43NG257.
257.
257.
257.
237.
257.
257.
257.
. O12NG257.
. 201
. 987
. 341
. 157
. 208 0.
257.
i18.
118
€00 0.
000 0.
1290,
190.
. 105FC190.
. 109
. 057
. 048
. 091
. 213
. 144
. 118
. 061
. 036
. 001
. 041
. 067
. 076
. 070
. 019
. 090
. 080

. 997

. 083

. 083

. 026
. 040
. 997
. 985
. 994
. 973

. 004

954
030

788
056

035

738

326

100
130

072

@73

237.

257.
257.
257.
257.

170,
150,
190.
190.
190.
257.
257.
257.
257.
257.
257,
257.
257.
257.
257.
257.
2957.
257.
2357.
a57.
257.
257.
257.
257.
257.
257,
257.

M0 000000000000000000000000000

043
260
111
221

063
108
233

289
244
236
291
219
244
194
251

085
121
063
070
135
o83
128
078
111
091

250.
. 488NG257.
257.
257.
257.
257.
021 ?0.
257.
118.
113
000 0.
000 0.
170.
190.
190,
190.
1790,
190.
190,
190.
073NG257.
076 257.
. 069 257,
. O75NG257,
157 257.
. 126NG257.
257.
257.
257.
257.
257.
257,
257,
257.
257,
257.
. P44NG257.
. 335 257.
. F36NG257,
. O07NG257.
. 268 257,
. 276 257.
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.0999.0.0999.0.0999.°!°.°9.°.°.°.°9§.°.°.°!°9.°.°.°P.°9.°.°P.
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GRB

. 981
. 994

P97
003
988
971

. 041

009
981
051

107 0
GRE 108 0
GRB 109 0.
GRB 110 1.
GRB 111 0.
GRB 112 0.
GRBE 113 1
GRB 114 1.
GRB 115 0.
GRB 11& 1.
Recent G. C. counts
Detector Q¢
MEW 19 BK
GAW 17 BK
GAW 21 BK
2P1 22 BK
GAW 24 BK
LBG 1 SF
LBG 2 ©&F
LBG 3 SF
LBG 4 GF
LBG 9 &F
LLBG 10 sF
LBG 11 sF
LBG 12 ©&F
LBG 13 S&F
LBG 14 g&F
LBG 15 ©&F
LEBG 14 SF
MEW 19 S&SF
GRB 101 BK
GAW 101 BK
GREB 102 BK
GAW 102 BK
GRB 103 BK
GAW 103 BK
GRB 104 BK
GAaW 104 BU
GRB 105 BK
GAW 105 BK
GRB 1046 BK
GAW 106 BK
GRB 107 BK
GAW 107 BK
GRB 108 BK
GAW 108 BK
GRB 109 BK
GAW 109 BK
GRB 110 BK
GAW 110 BK
GRB 111 BK
GAW 111 BK
GRB 112 BK
GAW 112 By
GRB 113 BK
GAW 113 BK
GRB 114 BK
GAW 114 BK
GRB 115 BK

257.
257.
257.
257.
257.
257.
257.
257.

257,
257,

0.948 257. 0. 000
1. 501 257. 0. 000
0. 954NG257. 0. 000
1.741 257 0. 000
1. 009 257, 0. 000
1.178 257. 0. 000
0. 906 257. 0. 000
0.941 257, 0. 000
0. 967 257. 0. 000
0.992 257. 0. 000
Gross Q. C.
Counts Min. Value
39395. 1240.50 31.253
21. 476. 90 0. 044
47, 951. 40 0. 085
126. 551. 40 0. 229
31. 951. 40 0. 0546
30644, 11,13 0. 942
30854, 11. 13 1.018
23028. 11. 13 1.077
24425 11.13 1.002
332463. 11. 13 0. 954
30889. 11.13 1.035 -
27156. 11,13 1.007
27933. 11.13 0. 990
256B81. . 11.13 1. 066
22347. 11.13 1. 068
26154, 11,13 1. 037
25895. 11.13 1. 060
935114, 11.13 0. 983
410. 483, 6% 0. 848
36. 4B3. &9 0. 074
&£58. 483. &9 1. 360
34. 483. 69 0.070
935. 483. &9 1. 933
40. 483, &9 0. 083
475. 483, &9 0. 982
39. 483. 69 0. 081
&58. 499, 29 1. 318
79. 499 29 0. 158
581. 499, 29 1. 164
196, 499, 29 0. 393
475. 499. 29 0. 951
48. 49%. 29 0. 094
b48, 499 29 1. 298
S51. 499. 29 0.102
4467, 499, 32 0. 935
36. 499, 32 0.072
835. 499, 32 1. 672
34. 499, 32 0. 072
536. 499, 32 1.073
91, 499, 32 0.102
553. 499, 32 1.108
36. 499, 32 0. 072
439, 483. 91 0. 907
74, 483. 91 0.153
457. 483. 91 0.944
37. 483. 91 0. 076
489, 483. 91 1.011

0000000000

Sigma

0. 000 0.
0. 000 0.
0. 000 0.
0. 000 0.
0. 000 O.
0. 000 0.
0. 000 0.
0. 000 0.
0. 000 0.
0. 000 0.
Control limits
14.487 - 1%. 762 FaAIL
0.017 - 0.077
0.016 - 0.182
0.162 - 0.278
0.016 - 0.08B2
0.918 - 0.974
0. 976 ~ 1.042
1.021 - 1.08S5
0.971 - 1.031
0.924 - 0.981
0.998 - 1,040
0.965 - 1.024
0.9592 - 1.018B
1.021 - 1.084
1.048 - 1.113
0.996 - 1.078
0.971 - 1.045 FAIL
0.958 - 1.017
0.762 - 1.1&0
0.031 - 0.120
1.119 - 1492
0.042 - 0.132
1.818 - 2. 090
0.024 - 0.120
0.869 - 1.108
0.041 - 0.093
1.061 - 1.513
0.097 - 0.264
0.979 ~ 1.892
0.047 - 0.192 FAal.
0.887 - 1.035
0.032 - 0.154
0.926 - 2,901
0.064 - 0. 192
0.819 - 1.10%9
0.009 - 0.113
1.482 - 1.955
0.027 -~ 0.112
0.937 - 1.065 FAI.
0.100 - 0. 164
0.968 - 1.401
0.026 - 0.131
0.74%9 - 1.04%
0.068 - 0.197
0.839 - 1.065
0.045 - 0. 109
0.872 - 1.08a
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GAW
GRB
GAlW
LBG
GRB
GAW
GRB
GAW
GRB
GAW
GRB
GAW
GRB
GAW
GRB
GAW
GRB
GAW
GRB
GAW
GRB
GAW
GRE
GAW
GRB
GAR
GRB
Gal
GRB
GAW
GRB
GAW
GRB
GAlW
GRB
GaW
GAW
LSC
LSC
MEW
MEW
GAlW
GAW
2P1
AW
GRB
Gal
GRB
GAW
GRB
CAW
@RB
GAW
GREB
GAW
GRB
GAW
GRB
GAW
GRB
GAW
LBG

115
116
116

16
109
109
110
110
111
111
112
112
113
113
114
114
115
115
116
116
101
101
102
102
103
103
104
104
105
105
104
106
107
107
108
108

21

19

19

17

21

22

24
105
105
106
10&
107
107
108
108
109
109
110
110
111
111
112
112

BK
BWK
BK
SF
SF
SF
SF
SF
SF
SF
8F
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
§F
SF
SF
SF
SF
SF
8F
SF
SF
SF
SF

BK
BK
BK
BK
BK
BK
BK
BK
BK
BK
BK
BK
BK
BK
BK
BK
BK
BK
BK
BK
BWK
BK
SF

DST
DST

255,
2995,
2535.
255.
259.
255.
255.
255.
2395,
255.
255.
255.
255.
295,
259.
255.
2955,
29595.
259%.
255.
2955.
255.
255.
255,
255.
255.
255.
255.
255.
25%5.
2355.
255.
255.
255,
2995.
2585.
2595.
259.
254.
299,
256,
256.
256,
256.
256,
296.
256.
256,
254,
256.
256.
256.
256,
256,
256.
256.
256,
256.
256.
256,
256,
256.

289
289
289
&58
667
667
&&7
-1-¥4
Y4
667
667

b&7

&&7
-1.v4
&&7

667

667
1-1-¥4
&67
667
&&67
b&7
&&7
667
&67
6487
&67
667
6567
b&7
647
&b67
&&7
-Y_¥4
&&7
667
711
324
400
761
290
289
289
289
289
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
&44

38.
452.
39.
27008.
13519.
7199,
14829,
10885.
15005.
7442,
1417%.
6050.
13128.
8432.
14410,
10077.
15433.
10202.
14481,
1115%9.
13678.
g928.
14554.
6605,
15305.
F021.
13155,
10499,
12919.
7250.
125864.
7257.
139354,
8871.
13246.
8253.
111943,
837.
434,
2699,
&6708.
10.
49.
?1.
30.
621.
63.
&37.
192.
446.
47.
745.
6.
421,
33.
922.
29.
509.
78.
9576.
41,
29793.

483.
483.
483.

11.

10.

10.

10.

10.

10.

10.

10.

10.

10,
. 00
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10,
. 00

10.

10.

10.

10.

10.

10,

11,
300.
1Q0.
171,
443,
448.
448,
448.
448.
S911.
511,
911.
S11.
911,
911.
911.
o11,
511,
o11.
. B8
o11,
911.
211.
511,
511.

10.

511

?1
1
7?1
07
00
0]8)
Q0
00
Q0
00
00
00
00

00
00
00
00
00
00
Q0
00
00
00
Q0
00
00
00
00

00
00
0o
00
00
Q0
80
00
00
?0

70
70
70
70
8e
88
88
a8
88
88
88
88
a8
ae

88
88
8B
as
88
73

[

O~00O0

U(ﬂ*‘mIJF‘H"ol‘F‘Hlﬁb‘OOA()hl°|AC)O|dhAO)4h-uoﬂy-OnaC)ﬂ()H

OOFrO000HO00OROOOROROOOO

. 120
. 934

081

. 011
. 987
. 064
. 986
. 013
. 985
. 097
. 9794
. 083
. 038
. 084
. 010
. 039
. 992
. 023
. 049
. 996
. 788
. 157
. 998

108

. 964
.076 -
.974
. 042
. 010
. 037
. 032
. 059
. 977
. 077
. 008
. 077
. 333
. 790
. 340
. 701
. 044

022

. 109
. 203
. 067
. 213

127
244

. 375
. 910
. 092
. 455

109
59

. 064
. BO1

057

. 994
. 152
. 125
. 080

934

000000000000 0000000000000006

O0000000000000000000000000000000000

. 016
. 044

013
006
008
013
0]0]-]
ol10
008

. 013

008
014
009
o1z
008

. 010
. Q08
. 010
. Q0%
. 009
. 008

oiz
008
014

. 008 -

011
008
010
009
012
009

.012

oo8
011
009
o2
010
096

. 208
. 302

184

007

014
021
012
0429

;016

049
027
042
013
053
015
043
o111
059
011
044
017
047
013
005

Londll d

phmmwno~o»poooo»o~o~oo-ooo~h~o~ooo¢

OCo0oo00

000000~ 00000OO~OHOO0O

. 064
. 750
. 040

?71

. 963

024

. 973
. 989
. 997
. 052
. 939
. 011
. 008
. 034
. 979
. 994
. 749
. 009
. 019
. 970
. 708
. 099
. 263
. 0469
. 947
. 028
. 245
. 990
. 978
. 967

785

. Q03
. 990
. 028
. 963
. 036
. 232
. 403
. 883
. 950
. 389
. 016
. 020
. 162
. 019
. 094
. 100
.Q19
. 093
. 885
. 034
. 850

071

. 838
. 024
. 579

035

. 938
. 082
. 65

024

.17

[l

Qw0

&mul.hwHH#HHH;—AHHHI-HMH_“»-.»'-HMMHHHHOHI—DHW.—-Hu

OOHOHOHP'—‘OPJOMOPOHOOOO

. 152
. 158
. 143
. 045
. 033
. 110
. 033
. 050
. 016
. 123
. 997
. 120
. 071

. 098
. 039
. 056
. 016
. 072
. 0B2
. 030
. 017
. 180
. 024
. 157
. 007
. 092
. 006
. 075
. 046
. 031

. 044

. 074

. 011

. 091

. 023
.114
. 456
. 063
. 368
. 759
. 015
. 077
172
. 279
. 081

. 459
. 249
. 730
. 162
. 034
. 145
. 741

171

. 067

1064

. 888
. 108
. 056
. 175
. 369
. 128
. 974

FAI.

FAIL



LBG
LBG
LBG
LBG
LBG
LBG
LBG
LBG
LBG
LBG
LBG
MEW
GCAW
GAW
2P1
GAW
GRB
GAW
GRE
cAlW
GRB
GAW
GRB
GAW
GRB
AW
GRB
GAW
GRB
GalW
GRB
GCAW
GRB
GAW
GRB
GAalW
GRB
GAW
GRE
cAlW
GRB
GAW
GRB
cAlW
GRB
GAW
LBG
LSC
CRB
CAW
GRB
GAW
GRB
GAW
GRB
GAlW
GRB
GAlW
GRB
GAW
GRB
GAW

SgPwn

10
11

13

14

15

16

19

17

21

a2

24
109
109
110
110
111
111
112
112
113
113
114
114
115
115
116
116
102
102
103
103
104
104
105
105
106
106
107
107
108
108

146

109
109
110
110
111
111
112
112
113
113
114
114
115
115

SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
BF
8F
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
8F
8F
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
8F
SF
SF
SF
SF
Ni
BK
BK
BK
BK
BH
BK
BK
BK
BK
BK
BK
BK
BK
BK

LSC

adé6.
256,
256,
256,
256.
256.
256.
256.
206.
256,
256,
256
256.
256.
256.
254.
256.
256.
256,
256.
256,
256.
256.
a2%6.
256,
256.
256.
206.
256,
256,
256.
256,
256.
256.
256,
256.
256.
256.
256.
256.
256.
256.
256,
256,
256,
256,
296.
256.
256.
256,
256.
256.
256,
256.
256,
256.
256.
256.
256.

256.

2356,

256,

6446
646
baé&
445
646
644
&46
&46
444
b46b6
&46é
b44
647
647
647
647
&446
&46
644
&46
646
646
646
644
644
b46
b46
644
646
644
644
646
446
6446
646
&46
646
644
&46
b6
b4é6
644
646
6464
646
&46
&54
785
751
751
7351
751
751
751
751
751
751
751
751
751
751
751

29728.
21901.
23521.
32027,
30043,
26453.
26645.
25133.
21109,
25461.
25164,
513278.
125351.
119434,
102396.
124965.
13313.
7198,
14414,
10&20.
14850.
7470.
14551,
6017,
13168.
8519.
14392.
10301.
15448. .
987&.
14342,
107864.
145469,
6499,
15037.
?169.
13072,
10429.
12942,
7522.
12490,
7377.
13844,
8982.
13375.
8167,
26845,
34,
108.
3.
173.
é.
125.
15,
122.
11,
3.
10.
F2.
11.
101.
10.

10,
10.
10.
10.
10.
10.
10.
.73
10.
10.
10.
10.
ia.
12.
12.
12.
10.
10.
10.
10.
10,
10.
10.
10.
10.
10.
10.
10.
10.
.00
10.
10.
10.
10.
10.
10.
10,
10.
10.
10.
10.
10.
10.
10.
10.
10.
. 48
100.
100.
100.
100,
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.

11

73
73
73
73
73
73
73

73
73
73
73
8
58
- 8
5B
00
00
00
00
00
00
Q0
00

00
00
00
00

00
00
00
00
0o
00
00
00
00
00
00
Q0
00
00
00
00

00
00
00
00
00
00
00
00
0o
00
Q0
00
00
00
00

Ol-lHHHHO"‘O""“H"‘!U'UUUOH"HHOOHOH"‘""

SRS i ol - - e e RO R RV PP

. 018
. 092
. 003
. 955
. 025

996

. 786
. 050
. 091
. 026
. Q52
. 988
. 243
. 330
. 147

748

. Qo2
. 064
. 014
. 039
. 995
. 093
. 968
. 089
. 035
.073 -
. 012
. 016
. 990
. 059
. 059
. 030
. 998
. 126
. 981
. 059

980

. 049
. 008
. 000
. 040
. 042
. 785
. 063
. 798
. 089
. 056
. 340
. QB0
. 030
. 730
. 0460
. 250
. 150
. 220

110

. 950

100
920

. 110
.Q10
. 100

. 006
. Q07

007

. 005

00s&
006
006
Q07
008
006
007
001
009
010
Q07
008
009
013
008
010
008
013

. 008

014
Q0%

. 012

008
010
008
o11

. 009

010
oo8
014

. 008

011
Q09
010
009
012
009

o112
. 008

011
Q0%

. 012

006
306
104
017
132
o=z24
112
039
110
033
097
032
026
033
100

OO0~ O0HOr00000~OrOOr~O

OOH O~ O000O“ONNWWOOO~~G0000moO

OOQOPOOOOOOF‘OO

. 977
. 019
. 972
. 9295
. 998
. P66
. 259

023

. 047

98

. 976
. 957
. 101
. 235

094

. 655
. 961

025

. 971
. 987
. 957
. 054
. 936
. 031
. 008
. 034
. 979
. 995
. 948
. 009

o1g

. 769
. 243
. 081
. 945
. 027
. 945
. 992

Q77

. 967

988

. 009
. 949
. Q30
. 965
. 0346
. 981
. 148
. 854
. 027
. 384
. 032
. 9460
. 0Ba
. 957
. 034
. 784

070

. 877

052

. 875
. 063

mmww.‘HHHHb‘HHOMMp

.00-o--u-o-to-o-‘muww-—-»—-u»;—-o—ounuu»wn“uuuo—-uwr-

n

ov*oraor‘Ovﬂoaﬂor*OD*

. 043
. 096
. 032
. 982
. 060
. 026
. 018
. 087
. 112
. 073
. 043
. 016
. 292
.44

. 224
. 820
. 033
. 107
. 031

. 048
. 016
. 125
. 005
. 112
. 071

. 103
- 040
. 057
. 017
. 071

. 081

. 029
. 022
. 150
. 005
. 094
. 004
. Q72
. 045
. 032
. 049
. Q76
. 010
. 094
. 0295
. 114
. 042
. 479
. 061
. 105
. 710
. 1064
. 042
. 184
. 368
. 112
. Q33
. 193
. 008
. 105
. 079
. 154

FAIL

FAIL

FAIL

FAIL

FAIL

FAI_



CRB
CAW
CRB
CAW
GRB
GAW
GRB
CAW
GRB
CAW
GRB
GAW
GRB
CAW
CRB
cAW
GRB
CAW
CRB
GAW
CRB
cAW
GRB
GAW
CRB
cAW
CRB
cAW
eRB
CAW
GRE
cAW
CRB
GAW
GRB
CAW
CRB
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C. 054 0. 005
2. 025 0. o029
G. 221 o.010
3.985 0.041
C. 249 0.G10
3.113 0.036
C. 185 0©.0CS
3. 6847 (. 049
0.178 0. 009

©0o0000000

et L S ———

0. 000

0. 000
0. 000
0. 000.
0. 000

0. 000
0. 000
0. 000
G. 000
0. 000
Control
0. 424 -
C. 484 -
¢. 355 -
G. 516 ~
0.332 -~
C. 497 -
0. 354 -
C. 497 -
0. 402 -
C. 525 -
0.432 -
0. 335 -
0. 527 -
0. 422 -
13.783 -
0.805 -
0. 044 -
1. 5464 -
0.023 -
G. 937 -
0.019 -
1.015 -
-C. 028 -
G. B84 -
C. 035 -
1.284 -
G. 043 -
1.733 -
G. 014 -
. 978 -
C. 031 -
0. 895 -
C. 048 -
C. 99 -
C. 0446 -
0. 879 -
0. 031 -
0.730 -
C. 010 ~
0.916 -
0. 098 -
-2.374 -
0. 052 -
-1.743 ~
0. 052 -
0. 902 -
0. 074 -

FAIL

FAI_

FAI_

FAL .

FAI
FAIL

FAIL

FAI
FAIL



RIS

{ 1 sF T3 12.08 G.938 0.005 0.921 - 0.97g
LB& & B8F =Z3 7. 12. 08 1.025 0.006& C.989 - 1. 050
LBG 3 SF =3 . 12. 089 1.057 o0.007 1.011 - 1.074
LBG 4 &F £33 7. 12. 08 1.042 0.007 1.004 - 1 04¢-
LBG 3 &F £23 3205, 1208 C.B?3 0.005 0.706 - 1.175
LBG 6 &F 2 223 235493, i2. 08 0.%944 0.006 0.893 - 0.970
LBG ? &F 231. 533  3acs7. 12.08  0.955 ©. 003 0. 719 - 0. 999
LBG 10 g 221 532 32asp. 12. 08 ‘1.037 0. 006 1.003 - 1. 114
LBG 11 &§F Z3L 233 2979, 12 08 0.994 ©. 004 0.969 - 1.029 )
LBG 12 &F <31 =23 22253 12. 08 0.9792 0.00s 0.954 - 1.014
LBG 13 &5F <21.222 22:3a. i2. 08 1.054 0.006 1.019 - 1.083
LBG 14 &SF =31. 8633 24¢00. 12. 08 1.080 0.007 1.049 - 1.114
LBG 15 F 231522 273993, 12. 08 1.03% 0.006 1.013 - 1,076
LBG 14 SF 231 433 29504, 12. 08 1.010 0. 006 0.992 - 1.080
MEW 19 srF 231 823 574572 12. 08 0. 991 0. 001 0.960 - 1.019
GalW 17 = 231. 435 245995, 24, 26 3. 142 0. 006 3.111 - 3. 303
GAl 21 sF 231 435 210317, 24. 24 4.177 0.010 3.939 - 3.758 FAIL
2P1 22 SF 2314635 197754, 2424 2. 143 0. 00% 2. 070 - 2. 248
GAW 24 gF 231. 625 239073, 24. 2% 2.77 0. 004 2. 685 - 2. 851
GRE 101 &F 231. 6548 10. 00 0. 986 0.008 0.961 - 1.02t
GAY 101 sF 231, 456 10. 00 1.132 o0.012 1.074 - 1. 140
GRE 102 sF 231 458 10. 00 0. 988 0.008 0.%967 - 1.026
GAW 10z gF 221, £54 16. 00 1.07 0.013 1.039 - 1.103
GRE 103 sF 221438 12. 00 C.9a8 0. 0608 0. 7248 - 1.007
GAW 102 sF =31 438 1G. 00 1.037 0.011 C.996 -~ 1.098
GRE 104 s5F 231, 4252 1200 6. %70 0. 008 0.942 - 1.014
GAW 104 gF 231, &S5 1006 1824 -5 610 0.992 - 1.053
GR3 105 gF =31 &7 1G. 00 L0066 0. 009 0. 767 - 1.055
GAl 108 ©=F Z31. 457 ic. D00 1.021 o0.012 0.974 - 1.034
GRE 134 oF i 10. 00 1.020 ©.go09 G. 991 - 1,052
GAN 1G4 SF 10. 00 1.6531 G. 012 1.003 - 1.077
GR2 107 s&grF 10. 00 0. 985 0. 008 C.924 - 1. 025
GAW 107 sF 1¢. 00 1.673 0.011 0.985 ~ 1.0&6 FAI
GRE 108 gF 1050 C. 29 0. 009 C.948 - 1.032
FaAli 108 sF 12,00 1.079 0.012 1.023 - 1.092
&GRZ 105 sF B LG 00 C. %91 ¢, ¢c9 0.965 - 1.024
Gak  10%  =F g i 50 1.942 0. 012 1.001 - 1.081
GRB 11z 3R I =TT TG0 1.G01 ©.gose 0. %83 - 1.023
AW 110 sF EI BN RN b 1.217 ©. 010 C. 991 - 1.058
GRB 11! goF =7 T N R C.73& 0.008 0.934 - .99z
GAlW  11: gF o N L5030 LAY o o013 0.998 - 1.060 FAIL
GRZ 1! s3F 2z ) L7700 0559 0. gos C. 937 - 0.995
ALV 11z aF N D20 1.036 0. 013 1.010 - 1,083
GRE 113 gr - L G GD 1.247 ¢ co9 1.C05 - 1.047
GAalki 113 oF ILsT ERN ol 1235 0.011 C.999 - 1.075
GRE 114 sF SO oL LYL0 0. cos 0.981 - 1.043
GRW 114 3R ST RS E 1.324 Con10 0.993 - 1.055
GR2 113 gF R S RN G. 7?79 o-.c08 0.937 - 1.011 -
AW 1Ll3 =F SIooEw L0 1 237 0.¢c10 0.988 - 1.057
GRE  1ts =F . o [ExEEls) 1 258 0. ¢qpe 1.025 - 1.o088 _
Gat 11 37 - ) L 00 1.9212 0.01 0.768 - 1.035 -
BiRl 113 24 I = GG 9720 0. 138 C. 488 - 1. 529
GAW 112 # - B I AN 18] G040 0. 028 0.049 - 0.152 FAIL
BRE 109 Bl T = Y 133G ¢ 671 .791 - 1.112 .
GAll 1D 3w 22 = i) COT3 0,019 C. 044 - 0.077
GR2 119 gx 27 S xlp; 1.%12 0 o090 1. 336 - 1.84a4
AW 110 K ) o oo T IO 0 a3s 0.022 - 0.095 FaT
SRE i1 By : i BRI L0280 ¢ooT3 0. 927 - 1.235
GaW  1l: Bk - Tl A T 8.105 ¢ o2 0. 016 - 0.097 FAIL
GRE 112 g o e at 20000 1. 225 0.073 1.014 - 1 322
SAN 14T Bi 23 = - o0 o420 ¢ ooz 0. 029 - 0.108
L.SC 3 N: LsC - I ST LD Q0 £.730 0. 295 -14. 020 - 34. 264
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L2 2 S HEI6 36 36 346 2k 5 1 ************ FE I I B L2 23 2 ***‘****************#* L S 2

Gross Counter Q.C. Status 05: 28: 189 23-AUR-91
*********'li-*-)Ht-*******«-**********************************#*******************

v\ FRI
Status at this time 6/7}

-

5} Detector SF GMT BK GMT BK4. 75 oMT BKé&. 49
I e ot P ———
LBG 1 0. 950 235 0. 521NG235. 0.968 185, 0.605 297
LB¢ 2 1.021 23s, 0. 572NG23s, 0.8672 185, 0.650 297

| LBE@ 3 1. 048 234, 0.447 233 0.571 185, 0.482 29y
" LBe 4 1. 005 234 0. 630 233, 0.782 1gs. 0.752 297
LB¢ 5 0. 210NG234. 0. 520 232 0.854 1gs. 0.578 281
| LBe 6 0. 937 234. 0. 608 232 0.770 1ss. 0. 665 281.
" LB@G 9 0. 950 234, 0. 481 229, 0.574 1@gs, - 0.591 297
LBG 10 1.038 234. 0. 593 229, 0.689 18s. 0.677 297

. LBeG 11 0. 997 234, 0. 489 229 0. 599 1gs. 0.572 297
? LBG 12 0. 987 234. 0. 584 229, 0.692 1gs. 0. 601 297
LBG 13 1. 054 234, 0.499 209 0.822 18s. 0.574 297
LBG 14 1.083 234, 0. 591 p229. 0.736 18s. 0.633 297.
| LBG 15 1.042 234, 0. 612 229 0.746 185, 0. 4677 297.
LBG 16 1.028 234, 0. 492 229, 0. 605 185, 0. 579FC297.
GCAW 17 3. 205 234, 0. 064 234, 0. 000 0. 0. 000 0.
MEW 19 0. 988 234, 14. 486 234, 0. 666 123. 0.777 123,
AW 21 3. 650NG233. 0. 103 234, 0. 000 0. 0. 000 0.
2PI 22 2. 149 234, 0. 206 234, 0. 000 0. 0. 000 0
GAW 23 3.208 99. 0. 007 133, 0. 000 o] 0. 000 0
GCAW 24 2. 763 234. 0. 203NG234. 0. 000 0 0. 000 0
2P1 25 2.083 118, 0.105 118 0. 000 o] 0. 000 o]
2P1 26 2.326 118 0.233 113 0. 000 0 0. 000 0
Lsc 4 0. 000 0. 0. 000 0. 0. 000 0 0. 000 o)
Lsc 5 0. 000 0. 0. 000 0. 0. 000 o] 0. 000 0
VLB 1 1. 100 190, 0.289 190, 0. 000 (o} 0. 000 0
VLB 2 1. 130 190, 0.246 190, 0. 000 (o} 0. 000 o

| VLB 3 1. 105FC190. 0.236 190. 0. 000 (o} 0. 600 0
' VLB q 1. 109 190. 0. 291 190, 0. 000 o] 0. 000 0
VLB 5 1. 057 190, 0. 219 190. 0. 000 0 0. 000 0
VLB & 1. 068 190, 0. 246 190, 0. 000 0 0. 000 0

. VLB 7 1. 091 190. 0. 196 190. 0. 000 0 0. 000 o)
VLB 8 1.213 190, 0.251 190 0. 000 o} 0. 000 0

1 GAW 101 1. 120 23s. 0. 078NG23s. 0. 000 o] 0. 000 0
'] GAW 102 1. 073NGC235, 0. 093 23s. 0. 000 0 0. 000 0
GAW 103 1. 060 235. 0. 06BNG23S. 0. 000 0. 0. 000 0.
. GAW 104 1. 026 23s. 0. 086 23s. 0. 000 0. 0. 000 0.
| GAW 105 1. 007 23s. 0. 190 2a3s. 0. 000 0. 0. 000 0.
l CAW 106 1. 045 235, 0.168 235 0. 000 0 0. 000 o}
AW 107 1. 032 235, 0.138 235, 0. 000 o] 0. 000 o]

| GAW 108 1. 060 23s. 0. 142 23s. 0. 000 0 0. 000 0
'} GAW 109 1.058 23s. 0. 062NG235. 0. 000 0 0. 000 0
GAW 110 1.023 235, 0. 064 235, 0. 000 o] 0. 000 o]
GAW 111 1. 068 235, 0. 094 235, 0. 000 0 0. 000 0
‘chw 112 1. 044 235 0.0B3 235, 0. 000 o] 0. 000 o]
- eAW 113 1. 047 235, 0.121 23s. 0. 000 o] 0. 000 0
GCAW 114 1. 024 2135, 0. 119 235 0. 000 0 0. 000 0

| GAW 115 1.037 235, 0.119 235 0. 000 0 0. 000 o]
,fcaw 116 1. 005 235 0. 095 23s. 0. 000 0 0. 000 o
GRB 101 0.988 235, 1. 073 235, 0. 000 0 0. 000 o]

) GRB 102 0. 996 235 1. 442 235 0. 000 o 0. 000 o
jGRB 103 0. 975 23s. 1. 975NG235. 0. 000 0 0. 000 o
“'GRB 104 0. 981 23s. 1.118 23s5. 0. 000 0 0. 000 0
GRB 105 1. 012 23s. 2. 072NG235. 0. 000 0 0. 000 0

1. 022 235, 2. 640 235 0. 000 (o] 0. 000 0

’IGRB 106



+ cbm—- — + —

——— v 1

GRB 107 0. 978 23s. 1. 408 235. 0. 000 0.
GRB 108 0. 989 23s5. 3. 142 235. 0. 000 0.
GRB 109 0. 991 235. 0. 951 235, 0. 000 0.
GRB 110 0. 987 235. 1. 622 235. 0. 000 0.
GRB 111 0. 960 235. 1.073 23s. 0. 000 0.
CRB 112 0. 265 235. 1.174 23s. C. 000 0.
GRB 113 1. 039 235, 1. 063 23s. 0. 000 0.
GREB 114 1. 009 235. 1. 255NG235. 0. 000 0.
GRB 115 0. 977 23s5. 1. 049 235, 0. 000 0.
GREB 11¢& 1. 057 23s. 1.033 23s5. 0. 000 0.
Recent Q. C. counts
) Gross Q. C.

Detector ac Date Counts Min. Value Sigma
MEW 19 BK 234, 290 6643. 463.30 14.338 0.17&
GAW 17 BK 234. 290 23. 470. 40 0.049 0.010
GAlW 21 BK 234, 290 36. 470. 40 C. 077 0.013
2P1 22 BK 234, 290 81. 470. 40 0.172 0.01%9
GAW 24 BK 234, 290 48. 470. 40 0.102 0.015
GRB 115 BK 234, 297 383. 400.00 0.957 0.049
GAW 115 BK 234. 297 47. 400,00 0.117 0.017
GRB 105 BK 234, 297 o164, 400. 00 1.290 0©.057
GAW 105 BK 234, 297 &7. 400. 00 0.168 0.020
GRB 110 BK 234. 297 &£70. 400.00 1.675 0.0465
GAW 110 BK 234, 297 24. 400. 00 0. 060 0.012
GRB 111 BK 234, 297 413, 400. 00 1.033 . 0. 031
GAW 111 BW 234. 297 48. 400. 00 0.120 0.017
GRB 101 BK 234, 297 338. 400. 00 0.845 0. 044
GAW 101 BK 234, 297 18. , 400.00 0.045 0.011
GRE 102 BK - 234, 297 543. 400. 00 1. 357 0.058
AW 102 BK 234, 297 28. 400. 00 0.070 0.013
GRB 103 BK 234, 297 780. 400.00 1.950 0.070
AW 103 BK 234, 297 37. 400.00 0.093 0.015
LBG 1 §SF 234. 643 41261, 15. 44 0.972 0. 005
LBG 2 SF 234. 443 41380. 15 46 1.055 0.005
LBG 3 SF 234. 643 32808. 15. 46 1.051 0.00¢4
LBG 4 SF 234. 643 34286, 15, 44 0. 991 - Q. 005
LB¢G 5 SF 234, 443 42707. 15. 44 0.881 0.004
LBG & SF 234, 643 37289, 15. 46 0.924 0. 005
LBG ? SF 234. 643 446711. 15. 4% 0.944 0.004
LBG 10 .sF 234. 643 43401. 15. 44 1.023 0.005
LBG 11 SF 234, 643 38211. 15. 46 0.994 0.005
LBG 12 &F 234, 643 38847, 15. 44 0.975 0.005
LBG 13 SF 234, 643 36587, 15. 46 1.03%9 0.005
LBG 14 SF 234, 643 30983. 15. 446 1.071 0.006
LBG 1% S&F 234. 643 36558. 15. 44 1.03t 0.005
LBG 16 SF 234, 643 3758%9. 15. 46 1.015 0.005
MEW 19 SF 234, 643 742670, 15. 46 0.985 0.001
GAW 17 §&F 234, 435 302757. 30. 20 3.223 0. 006
2P1 22 SF 234. 635 245115, 30. 20 2.153 0.004
LBG 1 SF 234. 655 23139. B. 49 0.952 0.006
LBG 2 SF 234, 655 28147. 8. 49 0.851 0.005
LBG S SF 234, 655 23570. 8. 49 0.876 0.006
LBG & SF 234. 655 20034, 8.49 0.944 Q. 007
6RB 101 SF 234. 668 13949, 10. 00 0.96% 0.008
GAW 101 sF 234 668 ?144. 10. 00 1.127 0.012
GRB 102 SF 234, 668 14759, 10, 00 0.985 0©.008
GAW 102 SF 234, 4468 67164, 10. 00 1.090 0.013
GRB 103 sF 234, 668 15074. 10. 00 0.978 0. 008
GAW 103 SF 234, 4468 9222. 10. 00 1.053 0.011
GRB 104 &F 234, 668 13118. 10. 00 0.977 0.009

c

CO0O0 W

|
o»o~o»oooppmuoo»-oo»oopo~ooo~o»po00030~po

0. 000 0.

0. 000 0.

0. 000 0.

0. 000 0.

0. 000 0.

0. 000 0.

0. 000 0.

0. 000 0.

0. 000 0.

0. 000 0.
ontrol limits
.B44 - 15 134
. 000 - 0.128
.069 - 0.145
.19&6 - 0. 265
.152 - 0.254 FaIL
.985 - 1,217

Q09 - 0. 198
. 605 - 2. 733 FAIL
. 120 - 0. 248

467 - 1.793
.07 - 0.113
976 - 1.195
.02% - 0.130
.829 - 1,333
Q55 - 0.098 FAl
.212 - 1,766
.032 - 0.1867
.804 - 2. 148
.009 - 0,129
.922 - 0.979
.991 - 1.052 FAI
017 - 1,079
. 948 ~ 1.077

884 - 0.939 FAl
.899 - 0.971
.924 - 0.982
.007 - 1.073
. 968 - 1,027
.958 -~ 1,017
.024 - 1, 087
.0%2 - 1.117
.012 - 1.07%
.980 - 1.087
.959 - 1.01%9
.107 - 3.300
.0B5 - 2. 214

924 - (Q.981

91 - 1.052 FAIL
.BB2 -~ 0.931 Fal
.B%6 - 0.971
.962 - 1,021
082 - 1,149
967 - 1,027

040 - 1.10%5
.946 - 1.008
.023 - 1.095
.941 - 1.016
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cAlW
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126
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1246

10600.
12878.
7548.
12537.
7430.
14246,
9140.
13468.
8319.
13593,
7119
14925,
10736,
15406.
7519,
14406,
6263.
13131,
8621,
14370.
10202.
15919,
10035.
14274,
10881.
132499,
38560.
38964,
91570.
92214. .
106.

162.

100.
12.
117.
12.
102.

87.

103.
17.
110.

112,
15.
130.

215.
15.
103.
11,
157.
19.
242.

8.
13.
330.
14

10.
10.
10,
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10.
10.
10.
10.
10.
. Q0
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10.
10.
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10.
10,
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10.
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10.
10.
13.
13.
13.
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00
Q0
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00
00
00
00
00
00

00
0o
00
00
Q0
Qo
00
00
00
00
00
00
00
00
00
35
92
92
40
40
00
00
00
00
Qo
Q0
00
o0
00
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00
Q0
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00
0o
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00
00
00
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.013
. 997
. 037
. 034
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. 045
. 992
. 069
. 781
. 076
. 979
. 027
. 759
. 085
. 978
. 046
. 038
. 060
. 013
. 026
. 962
. 042
. 064
. 021
. 751
. 937 -
. 009

942

. 022

040

. 090
. 420
. 070
. 000

120

. 170
. 120
. Q20
. Q60
. 870

090

. 030

170
100
080
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. 150
. 300
. 090
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. 150

030
110

. 970
. 190
. 420
. 090

880
130

. 300
. 140

000000000000000000000

0000000000000 O0

©00000000000000000000000000
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. 009
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009 .

o1z
oo8
013
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00%
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oo8
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010
0079
010

. 008
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003
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030
127
o026
100
035
108

. 035
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024
093

. 030
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041
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oz8
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039
114
030
147
039
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033
125
044
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094
036
182

. 037

OrO000~000~00000OONO~DO

(s HaNoNo)

|
OrO0O-00

o= 00
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. 794
. 272
. 974
. 990
. 014
. 939
. 974
. 948
. 024

963
017

. 953
. 993
. 931

P63
?37
014

. 005
.99
. 979
. 994
. 936
. 992
- Q264
. 974
. 682

P24

. 991
. 921
. 990

734
039
475

. 013
. 261
. 017
. 018

033

. 687
. 025

136

. 019
. 828
. 009
777
. 004
. 729
. 058
. 173
. 026
. 800
. 010
. 914
. 038
. 748
. 123
-1.
. 023
-1.
-0.
_2_
. 055

436

733
137
345
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. 0585
. 046
. 035
. Q51
. 076
. 023
. 081
. 031

. Q95
. 023
. 087
. 024
. 055
. 788
. 134
. 995
. 078
. 067
. 092
. 040
. 056
. 015
. 071
. 089
. 034
. B47
. 981

. 052
. 981

. 051

. 145
. 08s
. 780
. 112
. 202
. 153
. 317
121

. 452
. 225
. 393
. 253
. 325
. 197
. 241
. 195
. 399
. 098
. 772
. 143
. 147

139

. 365

126

. 464

=21

. 280
. 35995
. 970
. 394
. 6423
. 229

FalL

FAIL

FAI

FAI
FAIL

FAIL



e

GRB
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GRB
GAW
GRB
GAW
GRB
GAW
GRB
GAW
GRB
GAW
GRB
GAW
GRB
GAlW
GRB
GAW
GRB
GAW
GRB
GAW
GRB
cAlW
GRB
GAW
GRB
cAlW
GRB
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LBG
LBG

109
109
110

-110

111
111
112
112
113
113
114
114
115
115
114
116
101
101
102
102
103
103
104
104
105
105
106
106
107
107
108
108

SF
SF
SF
SF
SF
SF
SF
&F
SF
SF
SF
SF
SF
8F

SF
sF
SF
SF
SF
8F
SF
SF
SF
SF
SF
SF
SF
SF

SF
SF
BK
BK

235,
235.
2385.
235,
235.
235.
235.
235.
2335.
235.
235.
2395.
235.
- 235.
235.
235.
235,
239,
235.
235,
235,
235.
235.
235.
235.
235.
235.
235.
235.
238.
235.
235.
235.
235.

107
107
107
107
107
107
107
107
107
107
107
107
107
107
107
107
107
107
107
107
107
107
107
107
108
108
108
108
108
108
108
108
111
111

13484,
7114,
1434621,
11008.
15332.
7503.
14650.
6302.
13186.
8545.
146064,
10246,
15654,
10084.
144663,
11112,
13641.
?069.
14750.
6564.
15101.
?186.
13024.
10641,
12907.
7334.
12878.
7358.
14080.
9173. .
13573.
8357.
2110,
2208.

10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10,
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10,
10.
10.
10.
10.
10.
10.
10.
213,
213.

00
Q0
0o
00
00
Co
00
00
00
00
0o
Qo0
00
00
Q0
Qo
Q0
0o
00

00
00
00
00
00
00
0.0)
00
00
00
00
00
20
20

o.-tv-MOr-‘O.-bl-sHo

OO0r O

OD-‘HHI‘O-.-OHOHOI‘OHHUAOD-&

. 989
. 077

. 000

. 002

. 964
. 088
. 962
. 040
. 034
. 070
. 997
. 022
. 978
. 037
. 036
. 000
. 990
. 139
. 985

. 115
. 977

. 057

784
. 028

. 011

. 026

. 044
. 969
. 041
. 984
. 064
. 897
. 356

. 010 .

00000000000

000000000000000000000006

. 009
. 013
. 008

010
008
013
008
013
009
012
oo8
010

. 008

010
009
009
008
012
008

.014

008
011
009
010
009
012
Q0%
012
008
o11
008
o12
215

. 220

. 962
. 012
.99

994

. 931
. 971
. 937

O14

. 007
. 992
. 780
. 994
. 233
. 002

026

. 973

60

. 084
. 967

041

. 944
. 028
. 945
. 995
. 972
. 975
. 993

013

. 932
. 975
. 954
. 024
. 420

1. 022
1.09s
1.026
1. 056
0.
1
0
1

989

. 144
. 995
. 077
1. 069
1.097
1.041
1.055
1.014
1.048
1.090
1.034
1.019
1.151
1.027
1.104 FAIL
1. 007
1,
1
1
1
1
1
1
1
1
1
1
0
0

o092

. 015

. 056

. 044

. 035

. 054

. 077

. 027

. 088

. 029

. 097

. 616 FAI
. 637 FAIL



- b

Gross Counter Q.cC. Status 05:25:05 10-AUG-91
«-*****«-*********#******4**********************************«-****************
. SAT
Status at this time VK/?
Detector SF GMT BK GMT BW4. 75 GMT - BK&. 49
LBG 1 0. 250 221. 0.514 215 0. 9648 1BS Q.605 297
LLBG 2 1. 021 p22;. 0.5468 215 Q. 672 185 0. 650 297
LBG 3 1.039 221 0.475 215 0.571 185 0.482 297 -
LBG 4 1. 024 221. 0.683 215 0.782 185 0.752 o297 -
LBG S 0. 201 221. 0. 549NG21 7 0.854 185 0.578 281
LBG & 0.925 221, 0. 664 221 0.770 185 0. 465 281 -
LBG k4 0.972 221, 0. 460 219 0.574 1B5 0. 591 297
LBG 10 1. 071 221, 0.576 219 0. 689 185 Q.677 297
LBG 11 Q. 993 221. 0. 495 215 Q. 599 185 0.572 297
LBG 12 Q.984 221. 0.5B84 215, 0.4692 185. 0. 601 297.
"LBG 13 1. 045 221, 0.501 215, 0.822 185. 0.574 297.
LBG 14 1.084 22:. 0. 599 215 0.736 185 0. 633 297,
LBG 15 1.034 221, 0. 627 215 0.746 185 Q. 677 297.
LBG 16 1. 026 221. 0.510 215 0.4605 185 0. 579FCo97.
GAW 17 3.198 22:. 0. 068 22t 0. 000 0 0. 000" 0.
MEW 19 0. 990 221. 14, 401 220 0.666 123 0.777 123,
GAlW 21 3. 637 221. 0. 126 221 0. 000 0. 0. 000 0.
2P1I 22 2.170 221, 0. 209 221 0. 000 Q0. 0. 000 (o]
GAW 23 3. 208 0. 0.007 133 0. 000 0. Q. 000 o]
GAW 24 2. 770 221. 0.193 221 0. 000 0. 0. 000 0
2P1I 25 2.083 118 0.10%5 1t1g 0. 000 0. 0. 000 0
2P1 26 2.326 118, 0.233. 113 0. 000 0. 0. 000 (o]
LSC 4 Q. Q00 0. 0. 000 0 0. 000 0. Q. Q00 o]
LSC S 0. Q00 0. 0. 000 c 0. 000 0. 0. 000 0
VLB 1 1. 100 19Q, 0.289 190 C. 000 0. C. 000 Q
VLB =2 1. 130 190, 0. 246 190 0. 000 0. Q. 000 (o]
VLB 3 1. 105FC190. 0.23& 190, 0. 000 0. 0. 000 o
VLB 4 1,109 190, 0. 291 190 0. 000 0. Q. 000 4]
VLB b 1. 057 190, 0.219 190 0. 000 0. 0. 000 0
VLB & 1. 068 190, 0.246 190 0. 000 0. 0. 000 Q
VLB 7 1. 091 190. 0.196 190 0. 000 0. Q. 000 (o)
VLB B8 1. 213 19Q, 0. 251 190 0. 000 0. Q. 000 0]
GAW 101 1.107 221 0. 052 221t Q. 000 0. Q. 00O Q
GAW 102 1. 079 221, 0. 129 221 0. 000 0. 0. Q00 0
GAW 103 1.046 221, 0. 059 221 0. 000 0. 0. 000 0.
GAW 104 1. 019 221, 0.054 221 0. 000 0. 0. 000 0.
GAW 105 1. Q02NG221. 0.118 221 0. 000 0. C. 000 0.
GAW 104 1.032 221, 0.061 221 0. 000 0. Q. 000 0
GAW 107 1.031 221, 0.077 221 0. 000 0. 0. 000 ¢
GAW 108 1. 056 221. 0. 067 221 0.000 - 0. G. 000 0 -
GAW 109 1.036 221. 0. 057 221. 0. 000 0. 0. 000 0
GAW 110 1. 015 221. 0. 063 221. 0. 000 Q. Q. 000 0 -
GAW 111 1.028 221. 0.062 221 0. 000 0. 0. 000 0
'GAW 112 1. 036 221. 0. 067 221 0. 000 0. Q. 000 0
GAW 113 1. 044 221, 0. 092 221 0. 000 0. 0. 000 0
GAW 114 1. 015 221, 0. 081 22t 0. 000 0. Q. 000 0
GAW ti15 1. 019 221. 0.086 221 Q. 000 0. 0. 000 o}
GAW 116 0.998 221. 0.072 201 0. 000 0, 0. 000 Q
. GRB 101 0. 993 221, 1. 066 221 0. Q00 0. 0. 000 0
GREB 102 0. 996 221. 1. 418 22% 0. 000 0. 0. 000 0
GRB 103 0.980 221. 2. 007 221 C. 000 0. 0. 000 0
GRB 104 0.279 221. 1.208 221 0. 000 0. 0. 000 0
GRDB 105 1. 014 22%. 1. 6467 221 0. 000 Q. 0. Q00 0
GRB 1086 1. 017 221. 1. Q31 221 0. 000 0. 0. 000 Q

FRHE RN R Y N *************#********#**************** *********************



s -

A -

.

GRB 107
GRB 108
GRE 109
GRB 110
GRB 111
GRB 112
GRE 113
GRB 114
GRB 115
GRB 116
Recent Q.
Detector
L.BG )
LBG b
LBG 9
LBG 10
MEW 19
GAW i7
GAlW 21
2P1 22
GAlW 24
GRE 101
GAW 101
GRB 102
GAW 102
GRE 103
GAW 103
GRE 104
cCAW 104
GRB 105
GAW 105
GREB 106
AW 104
GRB 107
GAW 107
GRB 108
GAW 108
GRB 109
GAW 109
eREB 110
GAW 110
GRE 111
GAlW 111
LBG i
L.BG 2
LBG 3
LBG 4
LBG o]
LBG &
LBG @
LBG 10
LBG 11
LBG 12
LBG 13
LBG 14
LBG 15
LBG 16
MEW 19
GAW 17

0. 975 201, 0. 251NG221. 0. 000
0. 986 221. 1. 223 221, 0. 000
0. 998 z21. 0. 930NG221. 0. 000
0. 997 221. 1.729 221. €. 000
0. 960 221. 1.040 221. 0. 000
0. 9263 221. 1.132 221. 0. 000
1. Q40NG221. 1. 01&6NG221. 0. 000
1. 007 221. 1.305 221. Q. 000
0.978 221. 1. 036 221. Q. 000
1.041 221, 0.915 221. 0. 000
C. counts
: Gross Q. C.
QcC Date Counts Min. Valvue
BK 219 291 0. 474, 50 0. 000
BK 219, 291 0. 474 50 0. 0Q0
B 219, 291 230. 474, 50 0. 485
BK 219, 291 289. 474, 50 0. 609
BK 219, 291 6£893. 474.70 14, 521
BK 219. 255 &7. 524. 30 0. 128
BK 219, 264 71. 510.10 0.139
BK 219. 279 1. 4%91. 50 0. 185
BK 219, 266 104, 510. 10 C. 204
BK 2i9. 294 8562, 4792 42 1.141
BK 219. 294 19. 492 42 0. 039
BK 219. 294 &76. 492, 42 1.413 -
BK 219. 294 128. 492, 42 0. 260
BK 219, 294 1009, 492. 42 2. 049
BK 219, 294 36. - 492, 42 0. 073
BK 219, 294 603, 492, 42 1. 225
BK 219. 294 19. 492. 42 0. 039
BK 219. 294 2675. 492, 54 9. 431
BK 21%9. 294 55. 492. 54 0. 112
BK 212 294 508, 492. 54 1. 025
BK 219. 294 21. 492. 54 0. 043
BK 219, 294 4464 4792, 54 0. 942
BK 219. 294 31. 492, 54 0. 063
BK 219. 294 633. 492, 54 1. 285
BK 219, 294 36. 492 54 0. 073
BK 219. 294 472, 492, 54 0. 958
BK 219. 294 28. 492, 556 0. 057
BK 219. 294 8354, 492 54 1. 738
BK 219, 294 33. 472, 56 0. 071
BK 219, 294 547. 492. 54 1.111
BK 219, 294 27. 492. 56 0. 055
SF 21%. 647 43319. 15.83 0. 948
SF 219. 647 43849, 15.83 1.019
SF 219. 647 33802, 15. 83 1. 044
SF 21%9. 647 33944, 15, 83 1. 025
BK 219 447 0. 15.83 Q. 000
BK 219, 647 0. 15.83 0. 000
SF 219. 647 446349, 15. 83 0.974
SF 219. 647 418764, 15. 83 1. 084
SF 219, 647 39039. 15. 83 0. 997
SF 219. 647 3920%. 15.83 0. 989
SF 219 647 37379. 15.83 1.042
SF 219. 647 31343. 15.83 1. 084
SF 219, 647 36B&6. 15.83 1. 044
SF 21%9. 647 3B8B02. 15.83 1. 007
SF 219. 647 755234, 15. 83 0. 921
SF 219. 647 159742, 15.86 3. 268

©Lo00000O00

Sigma

. 000
. 000
. 032
. 036
. 175
. 0164

017
019
020

. 048

009
054
023
045
o1z
050
009
105
015
046
009
044
o11

. 051

o12
044

. 011
. 059
. 012

047
011
005

005

Q06

. 006

000
000
005
0035
005
0035
CO05S
006

0. 000 0.

0. 000 Q.

0. 000 0.

Q. 000 0.

Q. 000 Q.

0. 000 0.

0. 000 0.

0. 000 0.

0. 000 0.

0. 000 0,
Contrel limits -
0.516 -~ 0. 400 FAIL
C. 520 - 0.779 FAIL
0.392 - 0.525
0. 913 -« 0.633
13.486 ~ 15. 158
0.025 - 0.125 FAI_
0.048 - 0. 185
0.180 - 0.257
0.153 - 0.241
0.716 - 1. 202
0.044 - (©.08B7 FAIL
1.224 - 1. 4392
0.057 - 0.17&
1.805 -~ 2 229
0.034 - 0.087
0.982 - 1.523
0.026 - 0.084
0. 873 - 2. 097 FAI.

-0.020 - 0.153
0.761 - 1.223

0. 0368 - 0.106
0.830 - 1.142
0.014 - 0.121
0.896 - 1.403
0.012 - 0. 144
0.8B4s - 1.014
0.037 - ©.080
1.280 - 2.107
0.005 - 0.121
0.926 - 1.18B5
0.037 - 0.094
0.924 - (0.981
0.991 - 1.053 -
1.002 - 1.071
1.004 - 1,045 -
0. 516 - 0.600 FAT-
0.508 - 0.795 FAIL
0.945 - 1.003
1.031 - 1.094
0.963 - 1,023

C. 957 - 1.01s
1.015 - 1.078
1.051 - 1.11&8
1.003 - 1.0&5
0.994 - 1.055
0.960 - 1.019
3.103 - 3.295



GAW
2P1
GAW
GRB
GAlW
GRB
GAW
GREB
GAW
GRB
GAlW
GRB
AW
GRB
GAW
GRB
GAlW
GRB
GAW
GRB
cAlW
GRB
GalW
GRB
GAW
GRB
GAl
GRB
GalW
GR3B
GAW
GRB
GAl
GRE
GAl
GRB
GAW
GRB
GAW
GRB
GAlW
GRE
GAlW
GRE
Gal
GRB
GAW
GRB
GAW
GRB
GAW
GRB
GAW
GRB
GAW
GRB
GAW
GRB
GAl
GRB
GAW
GRB

21

22

24
101
101
102
102
103
103
104
104
105
105
106
106
107
107
108
108
109
109
110
110
111
i11
112
112
113
113
114
114
115
115
i16
116
101
101
102
102
103
103
104
104
103
105
106
106
107
107
108
108
109
109
110
110
111
111
112
112
113
113
114

SF
SF

SF

BK
BK
BK
BK

BK

BK
BK
BK
BK
BK
BK
BK
BK
BK
BK
BK
BK
BK
BK
BK
BK
BK
BK
BK
BK
BK
BK
B
BK
BK
BK
BK
SF

" BF

SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
&F
SF
SF
SF
SF

219,
219.
219,
219,
219.
219,
219.
219.
219,
219,
219,
219,
219,
219.
219
219,
219,
213,
219,
219,
219,
219
219.
219,
219,
219,
219,
219,
219,
219,
219
219,
219,
219,
219,
219
219,
219,
=19.
219,
219,
219,
219,
219,
219,
219,
219,
219,
219,
219,
219,
219,
=219,
219,
219,
219,
212,
219,
219,
219,
219,
219,

647 137223,
647 123857.
647 155425.
294 9&62.
294 19.
294 674,
274 128.
294 1009,
=294 36.
294 603.
294 19.
294 2673,
294 S5.
274 205.
294 21.
294 464,
274 31.
294 €33.
294 3.
294 472.
294 28.
294 856.
294 35.
294 547,
294 - 27,
294 544,
294 33.
295 s12.
299 3.
299 &70.
295 45.
295 480.
295 45.
295 432,
2935 24.
648 13592.
648 ?375.
648 14475,
648 6613,
648 13201,
643 ?171.
648 13023,
648 104648
648 12800.
643 7493,
648 12801,
&48 7444,
648 13814.
643 7378.
648 13448.
&£48 8450.
643 13301%.
648  7350.
643 1458¢4.
648 10994,
643 15337
648 7925,
&43 147382,
648 6343.
648 12970.
648 8681.
643 14305.

15
15.
15.
492,
492,
492.
492,
492.
492,
492,
492.
492,
492,
492,
492.
492.
492,
492.
492,
493,
492.
472,
492,
492,
492.
492,
492.
492,
492,
492,
492.
492,
4932,
492.
492,
10,
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10,
10.
10.
10.
10.
10.
10.
10.
10.
10,
10.
10.
10,
10.

86
8o
86
42
42
42
42
42
42
42
42
54
94
94
a4
54
o4
o4
54
96
56
96
96
56
96
296
56
&l
b1
61
&1
61
61
&1
&1
00
00
Q0
00
00
00
Qo
Q0
00
00
00
Q0
co
0
00
10]¢)
00
00
00
00
00
00
00
00
0]¢)
00
oo

popoo»puo»pnOwoopupppwpgoHomoﬂonmmm

l-AHl-l-MOHOHHHHHOHOHHHHD—'OI—IOHOHO

. 433
. 237
. 784

141

. 039

413

. 260
049
. Q73
. 225
. 039

431
112

. 025

043
?42
0&3

. 285

073

. 958
. 057
. 738
. 071
111

055

. 104
. 067 -
. 039

112

. 360
. 091
. 974

091

. 877

049
74
102
0
107
9?70

. 059

?84

. 027
. 019
. 004
.015
. 029
. 987
.018
. 978
. 052
. 003
. 042
. Qo2
. 003
. 964
. 030
. 953
. 033
. 051
. 033
. 004

°00 0000000000

©000000000000000000000OG

POP00000000000000000000000

. 010
. 006

007
048
oo%
0S54

. 023

065
012
050
00%
105
015
0446
009
044
011
051
012
044
011
059
o112

. 047

o11

. 047

012
046
015
053
014
044
C14
042
o10
009
011
008
014

. 008

011

elol

010
GOg
012
009
012

. 008

011
oos8
011
009
o1z
008
010
0oB
012
oos
013
009

. 011
. 008

. 739
. 234
. 850

087
510
. 345
. 216
. 090
. 520
. 085
. 161
. 168
. 229
113
143
121
. 410
148
. 012
. 078
. 081
. 123
. 199
093
. 220
101
. 133
. 133
. 804
. 114
. 147
. 101
. 120
. 132
. 026
. 139
. 028
. 123
. 011
. 073
. 011
. 043
. 043
. 030
. 051
. 065
. 009
. 055
. 017
. 100
. 030
. 073
. 027
. 043
. 991
. 042
. 994
. 075
. 074
. 076
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OHOHOHOHOI—‘
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. 286 °

FAIL

FAIL

FAI._

FAI_



. GAW

GRB
GCAW
GRB
GAal
GRB
GAW
GRB
GAal
GRB
GAW
GRB
GAW
GRB
GAW
GR3
GAlW
GRB
GAW
GR3B
cAl
GRB
GAW
GRB
GAW
GRDB
GAk
GRB
GAW
GRB
GAW
GRB
cAl
GRB
GAW
GRB
GAW
GRB
GAW
GRB

AW
GRB

GAW
GRB

Gal
GRB

GAW
GRB

CAW
GRB

GAW
GRB

GAalW
GRB

GAW
GRB

GAaW
GRB

CAW
GRB

GAW
GRB

il4

115
115
lié
116
101
101
102
102
103
103
104
104
105
105
1046
10646
107
107
108
108
109
109
110
110
111

111

112
112
113
113
114
114
115
115
116
114
113
113
114
114
11%
115
1146
116
101

101

102
102
103
103
104
104
105
105
106
106
107
107
108
108
109

e

SF
SF
SF
SF
BK
BK
BK
BK
BK
BK
BK
BK
BK
BK
BK
BK
BK
BK
BK
BK
BK
BK
BK
BH®
BK
BK
BK
BK
BK
BK
BK
BK
BiK
BK
BK
BK
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
8SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF

212,
219.
219,
219,
219,
219,
219.
219,
219,
219,
219.
219
219
219,
219,
219,
212,
219.
219.
219,
219,
219,
219,
219,
219,
219,
219,
219,
21%.
219,
219.
219,
21%.
219,
219,
219.
219,
212,
219,
219.
219,
219,
219,
219.
219,
219,
219,
219,
219,
219,
219,
219.
219,
219,
219,
219,
219,
219,
219.
219
219.
219,

&48
643
648
648
648
851
851
851
851
851
851
851
851
852
as2
852

852

852
8352
852
852
8s2
852
852
852
B32
852
852
8352
852
asz
852
8352
852
852
832
852
830
830
830
830
830
830
830
820
830
830
830
B30
830
830
830
830
830
830
830
B30
830
830
830
830
830

10349,
15&03.
10181.
14717,
11094,

112.

152.
146.
216,

131.

418.
12
1i0.

131.
128.

87.
12.
156.

83,
105.

9.
19
141,

125.

114,
13
13218,
B873%.
14438,
10459,
15&51.
10074&.
144677,
11200,
13433.
9340.
144642,
&901.
15129.
229,
13355.
10810.
13298.
7549,
12940.
7370.
13%940.
9110.
13434,
8348.
13287.

10.
10.
10.
10.
10.
100,
100.
100.
100,
100,
100.
100.
100.
100,
100.
100.
100.
100.
100.
100.
100,
100.
100.
100.
100,
1C0.
100.
100.
100.
* 100.
100.
100,
100.
100.
100,
100.
100.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10,
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.

00
00
00
00
00
00
00

00-

00
00
elo)
00
00
00
0o
00
00
00
0o
00
00
00
co
00
00
oo
00
oo
00
00
00
oo
00
00
00
00
00
00
00
00
0o
00
00
00
00
00
00
00
00
00
00
00
00
00
oo
cc
00
00
00
00
00
00

oo~

»--o-oHQHHOOHOHOHOHOOwHOHOMHOHoHOMo

OFDOQA;)Olof‘pr4ogagnPgarsopgo.uc>uuapaacpw

. 010
. 981
. 027
. 032
. 001
. 120
. 010
. 520

1460

. 160
. 030

310
030
180
120
100

. 090
. 310

050
280

. 090
. 870

120
9460

. 060

850

. 030 -
. 050

070
?90

. 190
. 410

090

. 250
. 090
. 140
. 130
. 031
. 0448
. 995
. 001
. 978
. 038
. 035
. 992
. 791
. 1046
. 993
. 061
. 975
. 052
. 959
. 012
. 981
. 996
. 004
.013

978

. 048
. 989
. 065
. 004

POO0O000000000000000000000000000G
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