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Executive Summary

NES, Inc./Integrated Environmental Services (NES/IES) performed subsurface soil
sampling at the Cabot Performance Materials Plant in Revere, PA from July 25 through
August 5, 1994, The survey was performed to confirm Ensearch Environmental's findings
from their November/December 1993 characterization and to determine the extent of the
contamination below the surface. Through trench and pit diggings and sampling it has
been determined that there is a significant amount ot slag remaining on site, individual
pieces of which, are above the NRC release criteria. It has been determined that the
radioactivity is limited to the slag and that no detectable contamination has leached into the
soil or the surrounding water flowing through the Revere site.

Description of Facility

Cabot Corporation's Revere Plant used a thermite reduction process with powdered
aluminum which produced a final product of columbium-tantalum alloy containing less
than 0.01% of uranium and thorium, and a waste slag containing 0.14% of the source
materials. The slag was stored on-site in the Old Pit and Drum Storage Areas and later
transferred to the company’s site in Boyertown, Pennsylvania, for longer-term storage.
Apart from the storage areas, the slag was handled at other specific locations on the Revere
site. It was in these following areas that subsurface sampling was performed:

Container Storage Area

Sand Blast Building's former Parking Area
Warehouse/Loading Dock Area

Building 4 & 5 Storage Area

Old Pit Area

Figure 1 shows the above five areas and their location at the Revere site.

The Cabot Corporation's Revere Plant is located in Revere, PA, 3 Y% miles south of the
Delaware River. The site is located in the Newark Basin which is a lowland extending
from New Jersey southwest into Pennsylvania with Triassic-age sedimentary rocks forming
the majority of the sequence. Elevations range from 420-520 feet above sea level. The
Delaware River is the only major surficial water body near the site, although Lake Warren
is located 2 miles due north. The Rapp Creek which flows south through the site
originates from Lake Warren. The property slopes gently to moderately in a northwesterly
direction toward Rapp Creek.
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3.0  Release Criteria

Cabot initiated decontamination activities at this site in 1988. The final release survey
reported levels below the Nuclear Regulatory Commission (NRC) unrestricted release
guidelines. Oak Ridge Institute for Science and Education (ORISE) performed a
confirmatory survey and found that although average surface activity soil concentrations
and ambient radiation levels satisfy the NRC guidelines, discrete pieces of slag remaining
above and below the soil surface were above soil guideline values for uranium and
thorium.
The NRC has set the following concentrations for unrestricted release of soil
contamination:

Kind of Material Concentration

(pCi/g)

Natural thorium (Th-232 plus Th-228) if all daughters are present 10

and in equilibrium

Depleted uranium 35

Enriched uranium 30

V4
Natural uranium ores (U-238 plus U-234) if all daughters are 10
present and in equilibrium

4.0

Characterization Survey Techniques

Ensearch Environmental then performed a characterization of the Revere facility in the fall
of 1994. The Ensearch characterization only consisted of a gamma scan and did not fully
characterize the areas where radioactive material was disposed. Therefore, NES/IES
performed subsurface surveys at Cabot. This consisted of digging trenches and pits to
determine the depth and extent of the slag deposits. Analysis was done by direct
measurements within the pits and trenches and by gamma spectroscopy on soil samples
taken from within the pits and trenches.
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4.1 Survey Instrumentation

The following table lists the instrumentation used during the subsurface sampling
at Cabot Performance Materials. Calibration data sheets are included in Appendix

B.

INSTRUMENT USE CALIBRATION CALIBRATION SERIAL NO.
DATE DUE DATE Meter/Probe

Ludlum 2221 Beta-Gamma direct 6-16-94 6-16-95 68795/066762

ratemeter/scaler | measurements and

w/ 44-9 probe scan surveys

Ludium 2220 Alpha direct 2-3-94 2-3-95 50061/407582

ratemeter/scaler | measurements and

w/ AC-3 probe | scan surveys

Bicron Exposure rate 10-12-93 10-12-54 B172G

MicroRem surveys

Canberra Series | Gamma At Use At Use 989997

20 MCA Spectroscopy

4.2  Background

A background measurement was taken in each area prior to sampling procedures.
The following table gives the results of the background measurements:

Area MicroRem Beta/Gamma Alpha
(prem/hr) (cpm) (cpm)
Container Storage Area 12 45 0.2
Sand Blast Parking Area 8 48 0.5
Building 4&5 Area 8 47 1.2
Warehouse/Loading Dock Area 10 46 0
Old Pit Area 9 84 1.6

Three soil samples were taken from outside the contaminated areas to give a
background for the nuclide concentration of soil in the area.
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MDAs

Minimal detectable activities (MDAs) were calculated for the survey
instrumentation. Calculation of the MDAs determines the instrument detection
sensitivity which gives the statistically determined quantity of radiation that can be
detected at a preselected confidence level. The MDA is a deductive estimate of the
minimum activity level which is practically measurable with a specific instrument.
The MDA was found by the following equation:

R R
271 +329 | 2.2

T
MDA - —= - S

robe area
(efficiency ) (P20
100 cm?

where,
R, = background counting rate
T, = background counting time
T, = sample count time

3

All MDA calculations are in units of dpm/100 cm®. The probe sizes of the 44-9
and AC-3 are 15 cm” and 59 cm?®, respectively, which were entered into the

equation.

Survey Results

The survey results presented here are a summary of the actual survey data sheets included
in Appendix D. The following sections provide a summary of the survey data from the
radiological survey for direct contamination and from the gamma spectroscopy of the soil.

5.1

Container Storage Area

The Container Storage Area subsurface sampling consisted ot one trench the width
of the unremediated area and three pits as seen in Figure 2, Appendix A. The area
measures approximately 19,900 ft* and consists of a mixture of soil and slag to a
depth of 4 feet.



NES Document No. 82A8373 Rev. 0

Eleven samples were counted using gamma spectroscopy from this area. These
samples consisted of slag, soil and water which flows through the area. A
summary of the gamma spectroscopy results in pCi/g can be found below. The
water sample and soil samples not containing slag were within the release criteria.
The samples which consisted of a mixture of soil and slag were also below the
release criteria but did show some evidence of elevated contamination. Individual
slag pieces which were crushed and counted were above the release criteria. Direct
readings within the trench and pits were within background levels which supports
the fact that the contamination is isolated solely within the slag.

pCi/g
Thorium Uranium Potassium

Sample Description Ac-228 | Pb-212 Ti-208 Pb-214 Bi-214 U-235 K-40
Trench Soil and Slag 1.15 1.46 <1.09 9.22 8.52 <.69 15.7
Random Slag 10.8 18.7 14.5 121 119 16.5 <12.7
Trench Soil and Slag <1.72 1.53 <1.03 9.33 9.25 <.72 6.84
Trench Soil and Slag 2.24 1.17 <1.32 <.97 <.90 <.43 19.6
Trench Soil <1.54 0.93 1.01 1.41 <.93 <.35 21.6
Clean Pile Slag 0.97 X .84 <.92 1.66 <.97 <.27 19.8
Pit #1 Soil <.58 <.29 <.40 <.36 <.37 <.19 - <.58
Pit #2 Soil 0.90 0.60 <.64 1.12 <.63 <.25 6.39
Pit #3 Soil <1.51 1.33 .98 <.68 <.83 <.38 17.7
Water <.23 <.19 <.43 <.37 <.25 <.18 <2.84
Leach Test of Slag from <.47 <.28 <.54 <.26 <.37 <.18 <3.07
Area

5.2  Parking Area

The Parking Area subsurface sampling consisted of one trench the width of the area
and four pits as seen in Figure 3, Appendix A. The area measures approximately
35,500 ft? and consists of a large amount of building rubble mixed with slag and
soil to a depth of 6 feet.
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Ten samples were counted from this area using gamma spectroscopy. A summary
of the sample results in pCi/g can be found in the table below. Direct readings
within the trench and pits were within background levels except for a red clay
which was found beneath the slag. From gamma spectroscopy it was found that
this clay contains naturally occurring isotopes which contribute to the elevated
readings.

pCi/g
Thorium Uranium Potassium
Sample Description Ac-228 Pb-212 TI1-208 Pb-214 Bi-214 U-235 K-40
Pit #1 Soil 1.50 0.95 <.97 <.68 <.79 <.30 15.3
Pit #2 Soil <.75 0.49 <.67 0.61 <.54 <.22 5.56
Pit #3 Soil 0.84 1.41 <.80 <.52 <.77 <.29 21.3
Pit #3, Red Clay 1.44 1.39 1.17 <.68 <.64 <.35 27.00
Rear Pile of Slag, Random <.86 0.74 <.70 1.03 <.67 <.26 6.68
Pit #4 Soil <1.06 0.94 0.81 <.60 <.61 <.33 7.24
Trench Soil and Slag <.80 0.74 <.4 0.32 <.52 <.26 4.33
Trench Soil and Slag 1.02 0.93 <.93 1.12 <.72 <.37 <3.20
Trench Soil and Slag 1.05 0.90 0.82 0.83 <.60 <.32 14.2

5.3

Building 4&35 Area

The Building 4&5 Area subsurface sampling consisted of one trench the length of
the area and one pit as seen in Figure 4, Appendix A. The area measures
approximately 16,000 ft* and consists of slag and rock mixed with soil to a depth
of 2 feet.

Six samples were counted from this area using gamma spectroscopy. A summary
of the results in pCi/g can be found in the table below. Direct readings revealed
areas of contamination of twice background values. This is due to the large
amount of slag deposited in the area.
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pCi/g
Thorium Uranium | Poassiom ||
Sampie Descripton Ac-228 Pb-212 T1-208 Pb-214 Bi-214 U-235 K-40
Trench Soil <1.01 0.83 <.75 <.59 <.68 <38 10.4
Pit Soil and Slag 1.35 1.5 1.05 1.5 <.85 <.43 20.4
Trench Soil and Slag 095 | Ll4 <.71 <.61 <7 <41 16.2
Trench Soil and Slag <1.28 1.19 <.87 - 0.94 <.62 <.36 19.1
Trench Soil <.81 0.50 <.59 0.40 <.50 <.26 5.7
Surtace Soil <.58 0.18 <.43 <35 <.43 <.26 <1.91

5.4  Warehouse/Loading Dock Area

The Warehouse/Loading Dock Area subsurface sampling consisted of two pits in
the non-paved grassy area to the west of the Warehouse as seen in Figure 5,
Appendix A. The subsurface sampling in this area was restricted due to the
presence of underground piping, the warehouse and an asphalt driveway which
covered a majority of the area. The warehouse covered approximately 3,100 fi?
of area with the grassy area measuring approximately 4,300 ft>. The two pits
which were dug on the west side of the warehouse did not reveal any slag.

Three samples were counted from this area using gamma specToscopy, one soil
sample from each pit and one surface sample from the gravel area to the east of the
warehouse. The following table contains a summary of the datma in pCl/g.
Although no slag pieces were found in this area direct readings of wo to three

times background were found.
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pCi/g
Thorium Uraniwm Potassium
Sample Description Ac-228 Pb-212 T1-208 Pb-214 Bi-214 U-235 K-40
Pit #1 Soil 1.78 1.45 <.89 0.94 <.73 <.36 17.8
Pit #2 Soil 1.31 0.94 <.79 <.58 <.65 <.36 14.1
Gravel, East Side of <1.38 1.7 <.93 1.06 <.89 <.44 29.3
Warehouse
5.5 Old Pit Area

The Old Pit Area subsurface sampling consisted of one trench the width of the
unremediated area and 4 pits as seen in Figure 6, Appendix A. The area measures
approximately 54,900 ft* and consists of a large amount of building rubble mixed

with slag and soil to a depth of 9 feet.

Fifteen samples from this area were counted using gamma Spectroscopy. A
summary of the data in pCi/g can be found in the following table. The pile of
rubble and slag to the rear of the area was found to contain pieces of slag of a
considerable size which were above the release criteria. Direct readings from
within the pits and trench were only elevated when taken in contact with pieces of

slag.
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pCi/g
Thorium Uranium Potassium

Sample Description Ac-228 Pb-212 T1-208 Pb-214 Bi-214 U-235 K-40
Sediment from Creek <1.00 0.69 0.69 <.56 0.52 <.33 13.2
Water trom Creek <.22 <.27 <.27 <.26 <.34 <.23 <.81
Random Slag <7.31 14.2 <4.61 147 139 <3.67 <222
Pit #1 Soil 1.13 1.2 1.11 <.61 <.74 <.36 17.5
Pit #2 Soil <1.34 1.22 1.43 <.68 <.70 <.40 25
Pit #3 Soil 0.83 1.06 1.05 <.53 <.72 <.34 17.3
Pit #4 Soil <.91 0.85 0.94 0.92 0.73 <.34 13.1
Trench Soil 0.71 0.72 <.60 < .48 <.56 <.27 10.7
Trench Soil <.68 0.44 <.48 0.5 < .41 <.26 4.76
Trench Soil <1.63 1.08 0.95 <.75 <.84 <.38 17.00
Trench Soil and Slag 1.17 1.19 <.69 0.88 <.64 <.33 25.3
Trench Soil and Slag 1.31 1.29 1.46 0.64 0.70 <.36 25.7
Trench Soil and Slag 0.76 1.29 1.11 0.64 <.66 <.36 20.3
Trench Soil and Slag <1.12 1.35 0.9 <.69 <.76 <.38 20.6
Trench Soil and Slag 1.09 1.11 0.84 <.56 <.63 <.38 19.7

5.6  Slag Tests

Tests were performed on individual pieces of slag from throughout the Revere site.
A leach test was performed on the slag which revealed that no contamination was
leaching into the test solution. Water from the area was used as the base solution
and a piece of contaminated slag was soaked in it for 24 hours. Another leach test
was performed using a contaminated piece of slag soaked in water from Rapp
Creek with an addition of salt to speed up the leaching process. This sample was
soaked for four days. Both leach tests showed no signs of contamination. The
gamma spectroscopy performed on the individual pieces of slag revealed levels

10
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of U-238 over 145 pCi/g, Th-232 over 10 pCi/g and Th-228 around 20 pCi/g.
Other pieces of slag that were tested did not reveal any contamination above release
criteria. This reinforces the fact that the contamination is isolated to select pieces
of slag, not the entire quantity of slag.
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Appendix A Cabot Site Maps
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Appendix B Calibration Sheets



RADIATION BICRON ¢ 6801 Cochran Road * Solon, Chio 44139
‘BC N ggggtj’g‘?gENT Phone: (216) 248-7400 « Fax: (216) 349-6581

CUSTOMER :

CERTIFICATE OF INSTRUMENT CALIBRATION

NUCLEAR ENERGY SYSTEMS

INSTRUMENT MODEL:

micro rem

CALIBRATION DATA

-

57338

Q#
B172G

SERIAL #

RANGE EXPOSURE RATE|INST. READING FEXPOSURE RATE | INST.. READING
& : . i { o . L RLSEs
LT . L "F’{\:-....\ )
X1000 160 mR/h 160 *J{ 40 mR/h 41
Al 1"?‘
X100 16 mR/h 16 4 mR/h 4.1
X10 1.6 mR/h 1.6 400 uR/h 400
X1 160 uR/h 160 40 uR/h 40
X0.1 16 uR/h 16

THE Cs-137 1 Ci SOURCE USED FOR THIS CALIBRATION HAS A CERTIFICATE

STATING ITS TRACEABILITY TO N.B.S.

(N.I.S

LT.)

STANDARDS.

* INSTRUMENT CALIBRATED WITH A CS-137 GAMMA SOURCE USING A CONVERSION

FACTOR OF

* CALIBRATOR

CALIBRATED BY:

1 urenm/h

1 uR/h

J.L.SHEPHERD / MODEL:

1 . /?
ﬁ}\@g@%ﬂ#«mmﬂw TGRS S 7% (e DATE :

28-6A

S.N.:10081

AQ-/2‘93




LUDLUM MEASUREMENTS, INC.

Cesigrer andg raanuiacturer

ot
e "% CERTIFICATE OF CALIBRATION o OAKSIREET  EAXNO, 91554672
TWEETWATER, TEXAS 79556, U.S.A.
CJSTOMER _ NES ORDER NO. 206556
Mfg. Ludlum Megsurements, Inc. Model 292 Serial No. '/(\q/p/f(_“
Mfg. Ludlum Measurements, Inc. Model 43-10-1 serial No. S RN 1,1 4
Cal. Date C - 73’—‘ Cal Due Date /L - ¥ bﬁ <> Cal. Interval 1 Year Meferface 202014

Check mark chpplies to applicable instr. and/or detector IAW mfg. spec. T. 75 __°F RH Q. % Al 46998 mmHg

[] New Instrument  Instrument Received [ Within Toler. +-10%  [J10-20% [J QutofTol. [ ]Requiing Repair

[_V_f Mechanical ck. [ﬂ Window Operation
[Zf Audio ck.
M Meter Zeroed Alpha Sensitivity 175 mV Beta Sensitivity 4 mV Beta Window ¢ mv
Instrument Vot Set ~l ’7 5 V= S (0 on High Voltage dial. High Voltage set with detector connecied.
|!j HV Readout (2 points) Ref./Inst. qq? / 500 VvV Ref./Inst. /:}Yé/ / 2000 Y
COMMENTS: - - ™~ o /1
Bigha <22, Tor Uppw = 5552 (BT 21757 ()
’ ~ -~ <19
Cete D e Cem oz W (GW AR (4

<

Gamma Caiibrstion: GM detectors positioned psrpendicuiar 10 sourca axcept for M 44-3 in whickithe front of probe faces semrce.
REFERENCE CAL POINT INSTRUMENT RECEIVED INSTRUMENT METER READING*
Alpha Channel
Digital Readout 400K cpm 990 QNoln
40K cpm YommA Yoo A
4K cpm U_L?o*o Yo
400 cpm JAS Q00
40 cpm Lo /)
REFERENCE CAL POINT INSTRUMENT RECEIVED INSTRUMENT METER READING*
Beta/Gamma Channel
Digital Readout 400K cpm 199D 399D
40K cpm Yooy Q700
400 cpm /'IO\O Ly
'8
40 cpm /O <-/O

*Uncertainty within £ 10%  C.F. within £ 20%
Ludium Measurements, inc. certifies that the above instrument has been calibrated by standards fraceable ta the Nationat Institute of Standards and Technology, or 1o the calibration facililles ot
other iIntemational Standards Organization members, or have been derived from accepted values of natural physical constants or have been derived by the ratio fype of calibration techniques.
The calibration system conforms to the requirements of MIL-STD-45662A and ANSI N323-1978. State of Texas Calibration License No. LO-1943

Reference instruments and/or Sources:

[ Neutron Am-241 Be §/N T-304

Cs-137 Gamma s/N L6z ez O msss [Isios [ noos [ 1879 -
[ Alpha /N T3ty # R [ Beta s/N ('vq(.)i%».c.‘h Teq9 (ﬁg\‘h{;w\ [] Other
!/ m 500 S/N 54680 O Osggoscope SIN ™ Muttimeter S/N 57390613
~ ) " _
Calibrated By: s (M"I L/V-’ LANEA, Date 6\ ? "C\q

i g7

Reviewed By: /7,{/.».,.,.«,(,6/
v

FORM C25 02/04/94




-—

Cesigner and Manufacturer
| of
- Scientific and indusinal

instruments

LUDLUM MEASUREMENTS, INC.

POST OFFICE BOX 810

501 OAK STREET
SWEETWATER, TEXAS

PH. 915-235-5494
FAX NO. 915-235-4672
79556, US.A.

Bench Test Data For Detector

Detector 43-10-1 Serial No. (?ROZQH,Q? Order #. 206556
Customer NES Alpha input Sensitivity ,7% mV
Counter 2929 Serial No. ZOQHQ(D Beta Input Sensitivity 9 mV
Count Time _| Minute Beta Window S0 mv
Other Distance Source to Detector J[TQM\
\)
Isotope E_z, a Isotope TCSS Isotope § 14
High Background Size _AS__S.KQM Size_)b]&i]k Size__,1 53 uc_
Voltage Alpha Beta Alpha Beta Alpha Beta Alpha Beta
ex5 &) 3 NS 203 o 28 @) HALZ
725 O 8% 0570 (Y | . 39/ O BTe
250 @) 5l 33 97 2 L 849 1 . 136/3
175 lo 7 lwsaz e [ 1 83 o 23398
0D O 16 1024 | 183 o 3 o L 3i0/)/

Date (o vg-—%

Signature &M M Q.W&)
[ /7 /

FORM C48 02/23/94
®

Serving The Nuclear Industry Since 1962 e
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Cesigner ana Manuigcturer LUDLUM MEASUREMENTS’ INC.

of
“ Scientific and industriai POST OFFICEBOX 810 PH. $15-235-54%94
Instruments CERTIFICATE OF CALIBRATION 501 OAK STREET EAX NO. 915-235-4672
SWEETWATER, TEXAS 79556, U.S.A.

"JSTOMER NUCLEAR ENERGY SERVICES ORDER NO. 206556
“Mfg. Ludium Measurements, Inc. Model 2220 Serial No. qfqoq
Mfg. Lydium Megsyrements, Inc. Model 44-9 Serial No. VRDH\_NO}
Cal. Date Q6/08/(94 Cal Due Date 06/08/95 Cal. interval | Yeqr Meterface 202-159
Check mark Mopplies to applicable instr. and/or detector IAW mfg. spec. T. I3 _°F RH 40 % Al 4998 mmHg
] New Instument  Instrument Received A WithinToler. +-10%  [J10-20% [JOutofTol. [ Requiring Repair
(j Mechanical ck. Ef Meter Zeroed [] Background Subtract (O input Sens. Linearity
F/S Resp. ck ﬂ Reset ck. Window Operation
[Zf Audio ck. O Alarm Setting ck. ET Batt. ck. {Min. Volt) /:ftﬂ vDC
instrument Vot Set 900 V input Sens. 35 mV Det. Oper. 900 vV at 35 mv To’?ﬁ’?é’%% 100 = 10 mv
¥ HV Readout (2points)  Ref./inst.__ A4 / 500 v Retsinst. IO / 2000V
COMMENTS:

Gamma Calibrstion: Gmmwwnmmuuugnmm@tmm.

REFERENCE & INSTRUMENT REGHE
RANGE/MULTIPLIER CAL. POINT % "AS FO! E
X 1000 400 K CPM > s
X 1000 100 K CPM By
X100 40KCPM 2 49
X 100 10 K CPM 100D
X 10 4AKCPM e
X 10 1 K CPM.i é :
X1 400 CPMKY 4D /
X1 100 CPf 17y |
4 .
*Uncertainty within £ 10%  C.F. within + 20% é ) - ALL Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*
Digital L
Readout _ 400 K CPM_ 1@%&_ _3393%&\__ sodle  __S00KCPM. oK SoaK
__40KCPM 3 2999 __SQKCPM SOK DK
4 K CPM (e Loy ___S5KCPM K 5K
400 CPM %y 4o 500 CPM X SY0
ble 10 the Nationat Institute of Standards and Technology, of 1o the calibration facillties of

Ludium Measurements, inc. cerifies that the above insirument has been calibrated by standards i
other iInfemational Standards Orgonization members, or have been derived from accepted values of naturat physical constants or have been derived by the ratic type of calibration techniques.
The calibration system conforms o the requirements of MIL-STD-45642A and ANSI N323-1978. State of Texas Calibration License No. LO-1963

Reference instruments and/or Sources:
cs137 Gamma s/N (11162 [J 112 O mses I sios [ rio0s [ 1879

D Neutron Am-241 Be $/N T7-304

[] Alpha $/N (] Beta$/N ] Other
f m 500 §/N 54480 ;ﬁzilloscope SIN M Multimeter S/N 57390613
Caibrated By: _ M /14 I pate 08 3 Z/
e L-8-TF
Reviewed By: > Lo anda Al o M_ o Date _ & ‘

FORM C22A 02/04/94



. LUDLUM MEASUREMENTS, INC.
M Designer cndof\;\cnufccfurer POST OFFICE BOX 810 PH. $15-235-5494
Scientific and Industrial 501 QAK STREET FAX NQ. 915-235-4472

SWEETWATER, TEXAS 79556, U.S.A.

Instruments
Functional Check
Customer NUCLEAR ENERGY SERVICES Order #. 206556
This Certifies that Ludium Model 44-9 Serial No. ?Qf)/o(o—)/{)f has been functionally checked.

Refer to applicable instrument manuals for specific operating instructions.

fL. e Csim = 48% @‘1\0 aqchﬂj

This Detector operates at 900 Volts, 33 mV Sensitivity.

Check performed by ;9\\@):«71/\4 AA/RXY(,« Date 6;57 "’Q[/
Reviewed by C‘/ Date A '_f ’9’5/

FORM C1A 11/03/93 . i
e Serving The Nuclear Industry Since 1962 e



Designer and Manuigcrurer

CERTIFICATE OF CALIBRATION

LUDLUM MEASUREMENTS, INC.
POST OFFICEBOX 810 PH. 915-235-5494

i.
of
Scientific and Industrial
Instruments

501 OAK STREET FAX NO. 915-235-4672
SWEETWATER, TEXAS 79556, U.S.A.

JSTOMER  NESINC ORDER NO. 206624
Mfg. Ludlum Measurements, Inc. Model 2221 Serial No. 6?7‘75
Mig. Lyudlym Measyrements, Inc. Model 44-9 Serial No. PR ok b2
Cal. Date 06/16/94 Cal Due Date 06/16/95 Cai. Interval 1 Year  Meterface 202-159
Check mark {Zapp!ies to applicable instr. and/or detector IAW mfg. spec. T. 72 °F RH 48 % Alt 699.8 mm Hg
{1 New instrument Instument Received  [FWithin Toler. +-10%  []10-20% [J OutofTol.  [] Requiring Repair

[ZT Mechanical ck. M Meter Zeroed D Background Subtract [Zf Input Sens. Linearity

F/S Resp. ck Reset ck. Window Operation
Audio ck. [ Alarm Setiing ck. Batt. ck. (Min. Volt} 44 VDC
Threshold
Instrument Volt Set 200 V input Sens. 35 mV Det. Oper. 900 vV at 35 mv DiLJeISRgﬁo 100 = 10 mv
] HV Readout (2 points)  Ref./inst.__ SO U / 500 Vv Ref./Inst. 199y 2000V
COMMENTS:
Gamma Calibration: GM detactors positioned oerpendicular to source axceptfor M 44-8 in which the frant of orobe faces source.
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT “AS FOUND READING" METER READING*
X 1K 400 K cpm Yo Yoo
X 1K 100 K cpm 100 180
X 100 40 K cpm NOO ‘oo
X 100 10K cpm loo Noo
X 10 4 Kcpm Yoo 100
X 10 1Kcpm 1Y) 1o
X1 400 cpm Yoo loo
X1 100 cpm loo Yoo

*Uncertainty within £ 10%  C.F. within £ 20% ALL Range(s) Calibrated Electronically

REFERENCE INSTRUMENT INSTRUMEINT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING®
Ecla%'géui _400Kcpm Yoo a2y Yoo T2y gggle 500 K cpm Sook SR
40 K cpm YogtS Moo S 50K cpm SOk ok
4Kcpm Hoead Yoo d SKecpm <k SK
400 cpm Yoo Yoo 500 cpm Soo SO0
40 cpm 40 Yo 50 cpm ) So

Ludium Measurements, Inc. certifies that the above instrument has besn calibroted by standords fraceable to the National Institute of Standards and Technalogy, or 1o the calibratlon facilities of
other Internationai Standards Organization members, or have been derived from accepied vaiues of natural physical conslants or have been derived by the ratio type‘of calibration techniques.
The calibration system conforms to the requirements of MIL-STD-45662A and ANSI N323-1978. State of Texas Calibration license No. LO-1963

Reference Instruments and/or Sources:

Cs-137 Gamma s/N [J1162 # ci12 O mses [Isios [l ricos (1879 [ Neutron Am-241 Be S/N T-304

"7 Alpha $/N [0 Betas/N 0 Other
¥ m500s/N 63893 [ Osciloscope $/N Ef Multimeter S/N 57770262

Calibrated 8y: Mool M Dot b 16-9Y

Reviewed By: : W 7%,,",‘..,;_/ Date /—Zﬁ— g

FORM C22A  02/04/94



Designer and Manuiacturer
of
Scientific and Industrial

instruments

LUDLUM MEASUREMENTS, INC.

POST OFFICEBOX 810  PH. 915-235-5494

501 OAK STREET FAX NO. 915-235-4672
SWEETWATER, TEXAS 79556, U.S.A.

CONVERSION CHART

Customer_NES INC Date 06/16/94 Order #. 206624
Model 2221 Serial No.____639S Detector Model 44-9 Serial No.____ PR obfib2
Souice Cs-137 194.6 mCi High Voltage 900 Vv
"As Found” Readings: After Adjustment Readings:
Reference Point Meter Reading Range/Scale Meter Reading Range/Scale
150 mR/hr 23137 O | pn' s 73637 o a
50 mR/hr 11396 W#L )
15 mR/hr Yybz Uybz i !
st/hr lblb i \bz_L "
1.5 mR/hr S04 . e ’
1.0 mR/hr 3 " 2 "
signature: Troeded Mae Date 6-1b-9y
27

FORM C17-1A 05/04/94 . .
e Serving The Nuclear Industry Since 1962 e



Tesigner and Manufacturer LUDLUM MEASU REMENTS, INC.

of
Scientific and Industrial POST OFFICEBOX 810  PH. 915-235-5494
instruments CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO. 915-235.4672

SWEETWATER, TEXAS 79556, U.S.A.

STOMER NUCLEAR ENERGY SERVICES ORDER NO. 206556
Mfg. Ludlum Megsurements, inc. Model 2220 seriaiNo. ___ S8 3k
Mig. Ludium Megsyrements, Inc. Model 435 serial No. __ PRORI50S
Cd. Date 06/08/%4 Cal Due Date 06/08/95 Cdl. interval 1 Yegr  Metlerface 202-159
Check mark Qfapplies to applicable instr. and/or detector IAW mfg. spec. T. 75 °F RH 0. % Al 499.8 mmHg
[ New Instrument  Instrument Received IZ/Within Toler. +-10%  []10-20% []OutofTol.  [] Requiring Repair
[Zf Mechanical ck. Ef Meter Zerced [ Background Subtract ] Input Sens. Linearity
F/S Resp. ck mf Reset ck. m’ Window Operation
Audio ck. [ Alam Setting ck. Ef Batt. ck. (Min. Volt) 4, vDC
Threshold
Instrument Voit Set 900 V Input Sens. 10 mV Det. Oper. 200 vV at 10 my DigsRc?ﬁo 100 = 19 mv
¥ Hv Readout (2points)  Refinst A3k / 500 v resnst 1994/ / 2000 vV
COMMENTS:
. 3
A %
(Gamme Caliorasion: GM detectors positioned perpandicuir 1 souroe xoagtfor M 44-9 in whictfle front of probefaces sl 3
REFERENCE % INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT EY “AS FORUND READING" METER READING®
o
X 1000 HorKepw n'6) =1a%)
X 1000 160 o : % oD 71074
X100 qp 400 s 414)
X100 o * lee) (& &)
X 10 o - : Y e
X 10 P ' 1D 100
X1 ddepus Lo g 4o 4R
X 1 o = I [lije)
*Uncertainty within £ 10%  C.F. within £ 20% (74 { { ' Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*
Digitdl Lo
Re%dout _Lﬁpl_i&\__ _33%%___ 3 993349 chle _imﬁﬂ_\__ 525K S38K
o — SR S 2= K R
o 3 8 ° SK S K
SQZX@J& 4R Yeby _ﬂ_‘m@&_ Ned) \Ya:a)

Ludium Measurements, Inc. certifies that the obove instrument has been cailbrated by standards fraceabie to the National Institute of Standards and Technology. or to the callbration facilities of
owmsmwmammmnwmmm vdmdnattmlphysiodconstomsorhov.bundoﬂvodbvmmtbwpooicauuaﬁontochnmoa

The calfbrotion system conforms to the requirements of MIL-STD-45642A and ANSI N323-1978. State of Texas Calibration License No. LO-1943
Reference Insfruments and/or Sources:
ce137 Gammas/N [J11s2 oz O mses [sios [ rioos [ 1879 [ Neutron Am-241 Be /N T-304
¥ Alphas/N __Pu-23, 8743 128Kcom [ Betas/N [] Other
i MS00S/N 54680 [] Osciloscope S/N ™ Multimeter /N 57390613

Caibrated By: QM » 3 Date éb?"w
. Date { ’f _ 7f

Reviewed By:

7 7 7

FORM C22A  02/04/94



LUDLUM MEASUREMENTS, INC.
Designer and f\?ar\ufacfurer POST OFFICEBOX 810  PH. 915-235-5494
scientific cr?d Industrial 501 OAK STREET FAX NO. 915-235-4472
SWEETWATER, TEXAS 79556, U.S.A.

Instruments
Bench Test Data For Alpha Detector
Detector 43-5 Serial No. ?KOE?%DS
Customer NUCLEAR ENERGY SERVICES Order #. 206556
Counter 2220 serial No.___ SaY3 Counter Input Sensitivity 10 mv
Count Time \ PUAL Distance Source to Detector QU.V%&Z?_

PP Cor = 212(3M)  10.5(47)

(4333

isotope ______Pu-239.8743:128Kcpm ___ Other

Alpha Scinfillation Detector

43-4/43-44 HV Adjust for Altitude HV Piateau Background Source Count
Alfitude High Voltage Vo0 O U2S
Sea Level 2050 V TS0 o) 3693
1000 foot 2025V Qe ~ 277)
2000 foot 2000V
3000 foot 1975V C;'O%’é’)\) 3/ %%;4; R
4000 foot 1950 V -
5000 foot 1925V
6000 foot 1900 V
7000 foot 1875V

Operating Voltage Set at

§28 v

Air Proportional 43-65 Background Meter Reading Range/Scale

7, o | us O 363 Jmin. o
Center Center O 377/

] Heel Other** N 3Ny

Z(Uniformity {£10%) Average Etfficiency &9/ %

* least Sensitive Position (Heel of Detector)
** Opposite Least Sensitive Position (Top of Detector)

5-319¢
)7

Date

Signature

FORM C21 02/23/94 . .
e Serving The Nuclear industry Since 1962 e



LUDLUM MEASUREMENTS, INC.

CERTIFICATE OF CALIBRATION POST OFFICE BOX 810 PH. 815-235-5494

501 OAK STREET FAX NO. (915) 235-4672
e . SWEETWATER, TEXAS 79558, U. S. A.

CUSTOMER N uclear T ermu %QNKQ.QS ORDER NO_ Y 9%

Mtg. Loadluwn Megs. o~ ModeL_la 20 Seriat No._ Mg}

Mfg‘,_L_LAdiuA Meas, Det. Modsl —~AC-R Serial No 401533

cal. Date_ 2= 3-34 Cal. Due Date__ =31 Cal. Interval /4 METERFACE_G03~19P

Sheck mark (=) applies to applicable instr. and/or detector IAW mfg. spec. Tjj___ oF RHfé__.% Al > m Hg

77 F/S Resp. ck [ Reset ck. [3/ Audio ck. [~ Meter Zerosed @~ Window Operation O Background subtract

< Alarm Setting ck. £{ Mechanical ck. P Bat. ck. (Min. Voi)_L:d___ vDG Det. Oper. V133D yat 35 v

Instrument Volt Set_199D Threshold Dial XYM input Sena_ 35 mV. . Input Sens Linearity

Instrument Received: z/ Within Toler. + -10% O 10-20% [J Out Toler.J Requiring Repair
13K /__doz> v

7] New Instrument
" HV Readout (2 points)  Ref./Inst 4X8 / S \' Ref./Inst

COMMENTS:

Gamma Calibration: Gummwmmu&smmimm

RANGE MULTIPLIER ... REFERENEE % INSTRUMENT
<~ CAL. POANT LMETER READIN
_x__IX e ﬂn&e& #Ltan
X n YRS s o
X__ ko Seyire 4o
X u o v n \OO
_x__ 1O g Yon
X n | Sl 8]
s Ly
X v B10)
X
X
X
«Uncertainty within + -10% C. F. within + 2% Al Range(s) Calibrated Electronically
( MmcoCaLPo? rg Instruraent Meter Reading S “As Found Reading™
F - G 2 P 20
Digital P, - 5 - &\Q g T & $
Readout /\>/\>~/§;~/§9/ / ™/ v/ /->§) / /Py ™y Py /
¥ rd
s, 2908 | ds $5 &
scale /& /8 1D /3 / /)31 & /a~/ / / /Q/u/ﬁ /

Ludium mmmummumm-mmmmhe—amu standards traceabie to the National Institete of Standarde sod Techmology,
mwmd-:muMmIM¢hn

nmmmmmmmdmmmmmwmmuuumw
been derived by the ratio type of calibration techniques. The calibration systema cenforms 0 the requirements of MII- STD-45662A ANSI N3y-1978 @ ... ..

{J Cs137 Gamma 8/n 1162, G112, M565,5105, 5604, T879 (] Neutron Am-241 Be 8/n  T-304 state of Texas Calibration License No. LO-1363

[Z/Alpha 8/n_Ta 28, 125k (B T4 (] Beta 8/n [J Other.
z/ M-500 s/n 6RO O Osc:i/c;ﬁs/n & Muitimeter s/n BYAY 2%
Calibrated By: /Z A Date =3 "9 47/

Reviewed By: QM 7 rvizsg, pate. 2 -4~ 7%

Porm 3 — 129




LUDLUM MEASUREMENTS, INC.

501 CAK ST./PO BOX 810
SWEETWATER, TEXAS 79558

DESIGNER AND MANUFACTURER
or
@ éatmafu and Tedustnial

Phone: 915/235-5494 800/622-0828(USA) O stmuments
Fax: 915/235-4672

BENCH TEST DATA FOR DETECTOR AL 3 S/N_ 025,
CUSTOMER:.MCJ@LEA&%M__—_ Order No. &04395'

Counter____ 3D SN_ S Distance-Source to Dem_ﬁa_('?&.&__

Count Time___ ] suJn . Counter Input Sensitivity__ 30 ml/

Other
High Isotope I« 239 Isctope Isctope
Volt Background Size_ 1.8 Kcam Size 3
o O 1857
NSO O 953
1500 O 2743
1850 @) 2907
V207 ] FD
135 i HWo
DO Q ollo
e X SR
Data ’:2 — 5 v% — Signa L M UM/\
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Appendix C MDA Calculations



R

Bd

MDA CALCULATION SHEET

METER £2272/ SERIAL #_6%795

TS: | TB:__{O RB: 43 EFF:__.25  PpROBESIZE: /5cm*
MDA =271 +329 43 + 43
/ /0 /
.25 ( I5¢m 100 cm2)
MDA = (11 &gm/lOOCf*“l
METER_L2220 SERIAL #:_45%0%
TS| TB:__/0 RB: 52 EFF._.27 _ PROBESIZE: /Scm®
MDA = 271 +32% 52 +S2.)%
/ /o /
.27 (/5em®/ 100 cm2)
MDA 5 (%) dpw [ic00m"
METER_£2220 SERIAL #: 48407~ 52836
5./ tg: /0 RB:. 0.3 EFF._-/0 _ PROBE SIZE: S%cm >
MDA =271 + 3.290 03 + 0.3
/ /0 /
¥ {e) (59C2 +/ 100 cm2)
MDA = 1 dpren 1000
METER L2220 SERIAL #:_3006 ¢
TS:__{ TB:__ /O RB:_ O:& EFF:__- /0 PROBE SIZE: J7¢u ¥
MDA =271 +329 0.6 + O.2)%
/ e /
.Jo  (S9ewt 100 cmd)
[ MDA = I\ dpr/ 100 ™
Technician: /—/ Uam 1&*’{ Date: 7’25‘?5[

Reviewed by: /ﬂ % Date: 7'2<_ 9‘/



R

B¥

B

MDA CALCULATION SHEET

METER £ 222/ SERIAL #: (8795

1s: [/ TB:__ /O RB: 45  EFF:.__.Z9 PROBE SIZE: /5em*

MDA = 271 +329% 45 + Y5

f 10 !
.25 (j5em ™7 100 cm2)
MDA = (A0 dpm [IOO L
METER L2220 _ SERIAL # _ 4§%09
s/ B:_/° RB:_5/  EFF:_-27 PROBE SIZE: /Sem
MDA = 271 +32% 9/ + 91w
/ /o /
.27 (/5em?/ 100 cm2)
MDA = (TS dayen /100 e
METER L2220 SERIAL # 52830
TS:__ / TB:_/0 RB: ©:% EFp._ {0 PROBE SIZE: Sfem *
MDA = 271 +329(0:2 + O 24
/ /10 /
.10 (59ca +/ 100 cm2)
MDA = 72 dprm Jlooewe”
METER L2220 SERIAL #:_500G/ '
TS:__ [ TB:_/O Rp: 0.4 _ EFF._./0 PROBE SIZE:_ D724 =
MDA = 271 +329 0¥ + O£ W%
/ /0 /
/o ( 59¢s * 100 cm2)

MDA = %531;1*\/\000"‘1

Technician: /Z: Date: _7-26+7Y%

A
/QM Date: 7126/9(/

Reviewed by:

v



B

MDA CALCULATION SHEET

METERL 222/ SERIAL #:_6879S
s. [ TB:__/0 rB: 7§ EFF.__-2S PROBE SIZE: [Sem *
MDA = 271 +3.29( 4§ + Y48 yu
[ T j
.25  (I5em %/ 100 cm2)
MDA = O dpm 100>

METER L2220 SERIAL #: ﬁf&;
TB:_ /0 RB: 5¢ EFF: 27 PROBE SIZE: / Yam®

Reviewed by:

Ts:  {
MDA = 271 +329 959 + SY ya
{ fo '
Bd /
.27 (/Sap -/ 100 cm2)
MDA = (32 dpm /100"
METER L222¢C SERIAL #: 5283
Ts: /[ TB: /D re: O/ grr._.10 PROBE SIZE: 57 am =
MDA =271 +329 2 + 0.y
/ JoJ
A
/o (55 ae ¥/ 100 cm2)
MDA = oY AW/'OQOT*}
METER_L 2220 SERIAL #:_5006 ( '
1s: { TB:_(©O RB: EFF:_ .10 PROBE SIZE: 27 em™
MDA = 271 +32% 6.5 + ©:5
/ /0 /
. /o (5%az -/ 100 cm2)

Z1 dpre JIOO oM™

Technician: C%Le/ndﬂu M-DA = Date:, 7-27-9¢

Date: 7/ 27’4‘/




MDA CALCULATION SHEET

METER £222¢ SERIAL # 68795

s/ TB._/0 _ RB:_ 90 EFF.__.25 __ PROBE SIZE:/3Cm*
MDA = 271 +3.2950 + 50 )%
/ /0 /
23 25 (JSemT / 100 com2)
T
MDA = 123 évPJW\/K)OQ/m
METER L22zc SERIAL #: 49409
TS/ TB:_/ 9 RB: 5 EFF.__-27  PROBE SIZE:/Sem™
MDA =271 +32956 + 56y
/ /o /
MDA = 104 cl_orm/ O0Lm”
METER L2220 SERIAL #: 52836
1s.__/ TB:_ /0 RB: O:5  EFF._- /0 PROBE SIZE: 2fcm &
MDA = 271 +329 25 + 0.5
/ 10 /
oL
o (Sfam >/ 100 cm2)
MDA = 37 dpm\/ l@(lm?‘
METER 42220 SERIAL #:_500% /
Ts: | TB: /0 RB: O-&  EFF:_./0 PROBE SIZE: SYem &

271 + 329 0-& + 0.0
/ ‘o /

MDA

oL
.lo (59¢m ¥ 100 cm2)

z
MDA = 9 dgym /N0

Technician: G%Kﬂw : Date: 7-2% - 7 '7/
ol Date: 7"7/ ¢ 4‘7/

Reviewed by: p 4



MDA CALCULATION SHEET

METER 222/ SERIAL #: 8795

TS/ TB:_/6 RB: 6% EFF. 225 pROBESIZE: /S CM*
MDA = 271 +329 68 + &%y
{ /0 /
By
2
MDA = X3 d@m‘/iOOUm
METER L2220 SERIAL #: fgeigg
TS/ TB:_/© RB: S0 EFF:_.17 PROBE SIZE: [S¢um +
MDA = 271 + 329 30+ 80 y
/ /0 /
BJ .27 (Scm/ 100 cm2)
MDA = $ 2.4 Apm\/ L OO
METER 42220 SERIAL #:_52836

TS: _/ TB: /D RB: ©-9 EFF:_./0 pROBESIZE:gff’c»:‘

MDA = 271 + 3.29 0'£+ 0.9y

/ /o /
o~
Jo  (S5%mz! 100 cm2)
MDA = _L@Am)IOOWZ

METER L2220 SERIAL #:_Soo( ¢
5. ! TB: [0 ge: /¥ EFF. /0 PROBE SIZE: S7¢m*

MDA

271 #3290 L.Y + 1€

[0 /
o (Sfemr! 100 cm2)
7/ MDA = 3\5;19@[\00%1
Technician: «— af(.!U)'\ :

— : Date: 7-2 g- 9(/
Reviewed by: p aﬁ%/’ '\// Date: 7“29“q(f

e

Pt




MDA CALCULATION SHEET

METERL222 1 seriar 4 ©8793
rs. | A re: 73 err:_- 2S5 propesizE/SCM*
MDA = 271 +320 Y3 + 43 i,

/ P /

RY
.29 (/5¢pq ¥/ 100 cm2)

MDA = (G dom 1000w

METER L2220 SERIAL #:_48%09

/¢ RB:_¥7 _ EFR.__-27 PROBESIZE:_’Q_"@

TS:___/ TB:
MDA = 271 +329 Y7 + ¥7
{ /o /
75& .27 (JSenn ¥/ 100 cm2)
MDA = (S| dpm /IO’
METER L2220 SERIAL #: 52534
1s:__ [  TB:_ /O RB: /-2 gFF. .10 PROBE SIZE: 27cu *
MDA = 271 +32% [ Z+ [.2)w%
/ /o {
o
/o (5%F¢44/ 100 cm2)
MDA = L v Odm.\/nooWz
METER L2220 SERIAL #: 504G /
TS/ TB:__ /o RB: /.0  EFF:._./¢ PROBE SIZE: Ofemt
MDA =271 +329 10 + 10
y; /0 /
(o 8

./0 (554> / 100 cm2)

MDA = \ofmm/lwm

Technician /?/ () pue: _7-30-5¢

Reviewed by: P Qf/‘% Date: 7’3‘9"4y




MDA CALCULATION SHEET

VETER 4222/ SERIAL #: 68775

15[ 1B:_ /0O rp. 68 Epp. .25 PROBE SIZE: (S am*
MDA = 271 +32% 68 1 68 )4
/ TR
BY
,Zj/ (/SCML/ 100 cm2)
MDA = 2\ dW/\OOWE

METER_ L2210 SERIAL #: 151-@2
TS:___/ TB: /O RB: g4 EFF: .27 PROBE SIZE: /Sen

Mpa = 271 +32% SY + 5’% Y4
/o /

B ’
27 ((5em® /100 cm2)
MDA = J[UY A{:fm/L@OQN"\I
METER L2225 SERIAL #: 5283L
s (B Lo re:_ (& err_./0 PROBE SIZE: 57 cm*
MDA =271 +329 L& + _1b)in
/ /0 /
. 1o (56 oy 3 100 c2)
MDA = \ZC)&Q,Q\ S 100 coon®
METER_L22290 SERIAL #:_5¢0C ( ’

1./ ™:_ [0 _ ®B:_ [/ _EFF._./0 PROBE SIZE: S feam &

271 +32% L+ 1w
/ /o /

/o (5?@‘»/ 100 cm2)

ﬁ MDA = J
Technician: /\ %Ln Date: g‘/ - 7’/ :
Reviewed by: P _!%/ Date: g - / - ;?L

MDA

P8




MDA CALCULATION SHEET

METER 222/ SERIAL # G874S
Ts. | T8: (O rB: 50 EFF- .25 PROBE SIZE: [9am*

MDA = 271 +3.29( 96 + So %
b { {0 /
.25 (Sems /100 cm2)
MDA = 123 do /JLOOOML
METER L2220 SERIAL #:_4$§499
s [ TB_lO r: 5%  Err. 271 pRrosE sizE: (SCu*
MDA = 271 +329 58 + S€ )%
Y / /0 /
.21 (Sem / 100 cm2)
MDA = G dpm]{00wm"

METER _£2220 SERIAL #:_52%36
s | om0 re:; 0% grr_./0  proBEsize:Sfem™

MDA 271 +.3.29( 0.8 + 6.8 yy

/ /6 /
> Jo  (Sau 100 cm2)
MDA = 94 é‘og“/\OOCmL
METER L2220 SERIAL #: 500 /
18| ™: /o  RB:O.S EFr:_.lo PROBE SIZE: 27 ¢m ¥
MDA = 271 +32% Q-5+ _Gf_b_’)v;
' / (o /
A s (Soemtl 100 cad)
MDA = 1 éwtoOmz
Technician: (=, (Ot () ( pue:_§-2-F¢

B 1ary _ .
Reviewed by: /} d L{y{ﬁu/ Date: &~ 2~ i‘/



MDA CALCULATION SHEET

METER L 222/ SERIAL #: 8 795/
TS/ TB: [0 RB: #n  EFF._«25 PROBE SIZE: /SCH >

MDA = 271 +329 4p + Ya 4
/

/ /0

P 25 (/Ses/ 100 cmd)
MDA = (54 d(}fm/lOOCnmz

METER /2220 SERIAL #:_4%%05
1s:_/ TB: /0O re: Y7  ErF._+27 _ pROBE SiZE:/Samt

MDA = 271 +320 47 + Y7

/ /o0 /
By 29 (Geyr/100cmd)

MDA = S | dam J100e"
METERLZZ222{ _ SERIAL #_5283C

Ts:__/ TB:__ /O RB: O %  EFF:.___«/0 PROBE SIZE: 5%+

MDA =271 +3290:2Z + 8.25%
/ /o /
= .0 (Seur 100 cm2)
MDA = 12 dom /1 00um®
METER 22220 SERIAL #:_5006 {
1./ TB._/O RB:_O-S  EFF:_.[0 PROBE SIZE: 5fcm ™
MDA = 271 +329% 0.5 + 0.5

{ /e /

s /) (570, 100 cm2)

K MDA = <1 ém/l@Ooml
Technician:j/ oy Date: __§-3-9 Sl
Reviewed by: %ﬂvﬂﬁj/ Date: _8 ’3"7?/



MDA CALCULATION SHEET

METERL222/  SERIAL #6875
TS| TB:_ /O RB:_37  EFF:__‘%5  proBE SIZE.(Sem?*

MDA =271 +32%37 + 37 %
{ to /
E21 26 (Sepr) 100 cmD)
MDA = @Zdw/\ooml
METER (2220 SERIAL #: 48949
1s: [ TtB:_{lo _ RB:_5p  EFF_+27 _ proBE siz:/Scu*
MDA =271 +32% 50 + 50
/ {0 /
BY .27 (Sea s | 100 cm2)
MDA = (0 A dprn /IO
METERLZ220 _ SERIAL #_ 52830

TS:__ [ 18: [0 RB: O.( _ EFF: .o PROBESIZE:Sngl’

271 +329¢ 0.4 + Ol yy

MDA =
/ /0 /
= ./o (Ferr /100 cm2)
MDA = (D L“ dbm/lOOCzrwl

METER /2220 SERIAL #:_S004 /
Ts:___/ 18:_[0 RB: 0% _ EFF:_./0 PROBE SIZE: 9 7Cu ©

271 + 329 0% + OF
/ /o {

* .o (59 ¢ 5 >/ 100 cm2)

€2 dpwm /1000

Technician: OY/OMJ'\/) A0 M'DA = pae: _9-¥-94
Reviewed by: p &%} Dm:f’ 5/' 4 V

MDA




pY

MDA CALCULATION SHEET

METER L2929 sERIAL # 8 LW 0
Ts: \ 8 VO re: 0.4 Err Y0 propE size: N/A

MDA = 271 +329Q. 4 + 04w
\ \Q \

40 (W/a /100 cm2)
MDA = 12 dgom~ [100 0

METER L2929 SERIAL #: G (0O
Ts: L 8: 'O re: WO  EFE. 272 PROBE SIZE:_NY/A

——

MDA = 271 +3.29 L0 + 0y
\ VO \
22 (DA /100 cm2)
MDA = V34 dw‘rf\/ 1O0LE
METER SERIAL #:
TS: TB: RB: EFF: PROBE SIZE:
MDA = 271 + 3.2% + NG
L/ / 100 cm2)
MDA = s 2
METER SERIAL #:____~
TS: TB: : EFF: PROBE SIZE:
= 271 + 3.29( + )4

MDA

( / 100 cm2)

MDA =
7({)\_2/)’\ C)‘i&\/‘/# Date: —I-—z%’qq

Technician: O C :
Reviewed by: A ﬁw Date: 725 ~ 7'%

4




MDA CALCULATION SHEET

METER L2929 SERIAL # (090 (0

Ts:  \ 8: \O rB: O  EFF._MO PROBE SIZE:_WN(A
MDA = 271 +32%_0 +_O
1 VO \
.HO (N/a /100 cm2)
. Z
MDA = 1 Ar‘;-m\/kCI)Uw
METER L1 29 SERIAL # (9660
Ts: 8. \O RB: (60O EFF: -Z7 _ PROBESIZE: N/A
MDA = 271 +3.29 GO + 00y
VO \
e 22 (N[~ /100 cm2)
r
MDA = \ D1 dvm;\OQm
METER SERIAL #:
TS: TB: RB: EFF: PROBE SIZE:

METER
TS: TB: EFF: PROBE SIZE:
= 2.71 + 3.2% + 14
/ 100 cm2)
7 i i MDA =

YL
Technician: A Om pae: __1-20 9 L
Reviewed by - Date: 726 4/'?[




A

MDA CALCULATION SHEET

vETER L2972 seriar # (04666
5.\ TB:__\O re: 0.1 Err: o« 50O prOBE SIZE: MZA

MDA =271 +329 0.1 + 0y
\ \O \

LU0 (Wb /100 cm2)
MDA = |4 dbmllowv:
METER L2323 SERIAL # G4 GG0
TS\ . \O  re_ O EFF: 272  prOBESIZE_N/A

MDA =271 +329 L0 + GO
\ \O \
L2 ( NP/ 100 cm2)
MDA = V34 dem /lOOUm?'
METER SERIAL #:
TS: TB: RB: EFF: PROBE SIZE:
MDA = 2.71' _+ 3.29( + YA
( //m’ cm2)
MDA = a
”/ ,
METER SERIAL #: A
TS: TB: RB: EFF: PROBE SIZE:
=271 #329(__ _+___)A
( / 100 cm2)
Technician: N Ad4s Date: 1-2 7~9 Y
Reviewed by: Date: 7" 27 - ??[




METER L2924

TS: \ TB:

MDA CALCULATION SHEET

SERIAL #: 09 (L0
VO Re:Owlo EFr. «HO  propesize: NIA

MDA = 271 +3.29%0.%0 +0.6 ),
\ VO \

.40 HG (/A 7100 em2)

MDA = 1 2dam [ 1 O0wm"
METER L2329 SERIAL #: (9GO

\O RB: (b EFF: 2 & PROBE SIZE:_M

Ts: _\ TB:
MDA = 271 +3.29 3 + (3,
\ \Q 1
.21 (Nja /100 cm2)
MDA = 12V dom [ 1DQow™
METER SERIAL #:
TS TB: RB: EFF: PROBE SIZE:
MDA = 271 + 3.2 + Y4
/‘&) cm2)
_ MDA = '
N_
METER SERIAL #: S A
TS: TB: RB: EFF: PROBE SIZE:

Technician:

Reviewed by:

271 4329 ____+___ )
{ / 100 cm2)
MDA =
Date: 7’28 - qq_

Date: 7-2 f'?%




MDA CALCULATION SHEET

METER L2929 sEriAL # (04 @O
TS\ m: ‘O g 0.5 EFF:

.40 propE size: N/A

MDA =271 +3290.2 + 0.5,
= o v

A \

0

MDA =

(WN/A /100 cm2)
| 3 dpm [LOOOM®

METER L2929 SERIAL #: (034600
s\ m: \O  rB:. DY EFFE:

Py PROBE SIZE: N/ A

MDA = 271 +3.29( DM + D4 )
\ \O \
.22 (N)A /100 cm2)
MDA = V2% dpm [ 100 em?
METER SERIAL #:
TS: TB: RB: EFF: PROBE SIZE:
MDA = 271 +329%___+___)

TS: TB:

p MDA =
Technician: C%}Lﬂ/h A LL&/

{ / 100 cm2)

pae: 7/29 /94

Date: 7-2 ?"; (QL

Reviewed by: é; C )Z 2 f?‘



n
1

)
o
s
D

4
m
_4
m

F5.,0%

Sensi v1+y‘ 3

Lticn Tnergy Window: +- 1.00 keV.
ripn: .00 sigma uncertainty.

D malculaticn Ferformed.

“iltiglet Analysis Performed.

-
Ui
-t
il
I W I K K

1R-ALG~F4 0F:479:53

-ﬂels, 4 on each side of peak.

“ample Description: C.8.8 Trench
jecratry Descriphbicas 500 ML MARINELLI
Zampie Sizes 7.A4A4TOE+C2 gram / Ponverslon Fagtor: 1.0000E+00
Stamdard Size: B.8SS84CE+0Z GRAM .
yralyeis Library file: ANLOOO T
) ;.‘ _"f&"“‘“’":' LYY
“LLECT staried on 04-AUG~94 at 10:04:43 ;- g
OLLECT Live Time: 600, seconds 6
Real Time: 401. seconds i
Dead Time: 0.17 %
Nacaved to 9, days, 0.0000 hours SEFORE the start of COLLECT
tmergy Dalibra tion performed D4vQUG-94
Tftimimncy Calibvration performed OZ—-JuUN-94




T e e cmd e L T e S ‘ 12=-Aaln-3a D149 57
- - o oay s p o e
- . e} el b - P .

2a Ervror Nuclides

1
e 1
i
x

U-275.RA-2264

: L 154, 16.5

e L. E 143, 1i.6 FB-Z12

Rty .= 16 11.0 FBp-214

4 a4 =48, 2.7 rFp-214

= 1.3 477, 3.4 BI-211.FB-214
£ 1.4 I9. 19.46 TL-208B

T 1.2 TRE. 4.3 XE-135.BI1-214
2 - TET LA ) 41. 19.3 BRI-Z14

o LR7E.IR SR O 9. 48.7
i DEA0.ED 111w 4 b, 13.Z BI-214
A 247478 L2IT7 .62 = 18. 32.4 BI-214,C0-%4
12 2922.8%9  144K0.47 2.3F 2. 22.7 K—-40
13 INE9.68 174423 1.7 1. 22.0 RI-214

Trror Quotation at 1,00 sigma
"eak Confidence Level at 95.0%

1 Multiplets processed.

s -
Do Multinlet Analvsis converged normally .
A

H
i
j
;

5D0103 p. 2.
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: Cimtateoan L Taumesn. 6 24-AUB-94  19:26:176

SRS LY 3 I5 FPAROMETERTS

A1 linit Number: 1.0
Gaometry Mumber: 1

4 on sach side of peak.

£ b 2 tar: 95,0%

Maltiplet &Er51+1 vitvs A
gntification Energy Window: +- 0,50 ke,

Zrror Guotation: 1,00 sigma uncertainty.

% vaels of Spectrum saved in Disk File SDG104
Medsired hy: 0

Farole Descrigtion: C.8.A CLEAN S0IL FRD

Zrometry Doscrintion: 500 ML MARINELL T

Gample Sizes 4.95ROE+02 GRAM . {. Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 GRAM

Aralysis Library file: ANLOOO

TOLLECT started on 26-JUL-94 at 12425:00

"DLLECT Live Time: A00,. seconds

' Real Time: 400, seconds -
Dead Tims: CO.00 %

Ratayed o O days, 0000 hours REFORE the start of COLLECT

@rgy Calibration pnrformed 20~-JUL. - 94
Tfficiency Calibration nerformed. 02 JUN~94




z *d v0104ds

FuswaAoAdWT B5-IH0D Cu 4o SSNeI80 LEJeUTE.LS] STSATRUY 331dT3 T - §

"pessenosd spetdiaing T

AOTGE IE TsAsT
.

BWLTS G0t T 3E

kS

4
£}
o

o
v
. 1 =
A,
By L) -
FE “
£ é -t -
i
P




A
HE~2OF

FE-n1z
TH-227
Fifv- 224
HE~135
XE-138
SE-75
239

TR-192
TR-51

LD "t,l,:r-+ T
L;D42.115+QU
LLDATE, Z4HE~OL
WL D4 E8E-01
LLDY2.98E-01
LiD4L.04E+01
LLD<L, 20E+00
LLDL2.44E-01
LD, 26E~0]
LEOE7 L A9E+CO
LLD8.785-01
LD 2  AZE+00
LLDT1L.93E~-01
LLBI4 LTEHQO
1.17E+0D
LLDI2.31E+00

LLD<1.12E+01

LLD{2.31E~01

LLD<8.44E-01

LLLD<4.04E~0O1

LiD<1 . Z3E400

LLD<2.537E~01
LD 2.4BE-01
LLD<L.98E+00
LLD<B. L1EE+0D
LLD4? . 48E~01
LiDAE.34E-0L
LLDL2  ACE~-OL
LLDCE . 32E~01
LLDOB.22E-01
LLDES L 4EES00
LLDZ2.188~-01
LLD<7 . 68E-01

LLDYB . B4E+D L
]!L’J-L4“+GF
LLDE2.76E~-01
LIDC2.9215-01
LuDOs, ICE<O]
LLD<2 Z2E~-G]L
LLD<2, 7BE~01

2.28E-01

oy b 3 i FOOT
lesa
rorrec hoo

PR SR
LLD-d

Py
Cro b 3 e,

LD
1D

&L, E0OEF00
LLDCZ L OBE-0]

LLDC1 OZE+00
LLDC2, L1E+O0
LiDa2,36E~01
LLD<4,.25E~-01
LLD<2.98E~01
LLD<1.04E+01
LLD<1 . 20E+00
1LLD<2.44E~0O1
LLD<4.26E~01
LLD<7 19E+00
LLD5.78E-01
LLDZ2.13E+00
LLD<1.93E-01
LLD<4, L7E+O0

1.17E+00
LLD<2, ILE+QO
LLD<1.12E+01
LLDY2.31E-01
LLD<8.44E~01
LLD%4.08E-01
LLD<L . 3IE+00
LLD<2.57E-01
LLD<2.48E~-01
LLD<1.98E+0C
LLD<B. 15E+00
LLD<9.45E-01
LLD<3I, 36E~01
LLD<2. &0E-01
LLD<3,. Z2E-01
LLD<S.22E=01
LLD<9 ., 45E+00
LLD”“'lBEnﬁ‘
LLD<7 ., 65E~01
LLD$5.54E+01
LI D2, LAE+D0
LLD<2. 76E-01
LLD<2.91E-01
LLD<S ., 30E+01
LLDCZ.32E~-01
LLD<2. 78E-0O1L

o

$D0104 p. 3
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LA
LD 2. 82E~-0L
i DCR.9SE-OQL
DO ATE~OL
LLD<4.98E+02
LLDes . 21E-01

2 28E+00
1LLD<3E . Z8E+O0
LLDY 4 . 47E+OQO
LLD<1 . O3E+00
LiD<2,.07E-OL
LLD<S.&7E-01
LiD48.14E-01
LiDa3,.6BE-01
LLDI9 . 272-01
LD, 48E+00
L DO7 . ETE-OL
LLD<4.2BE-0OL
LLD4E.24E-01
L DS, 01E-0O)
LioD<4.5Q0E~01
L1 De2.27E~-01
LLDo4 , 83E~-O1L

1. 96E+01
LLLDE4 . 21E4+00
LLDC7.20E-01
LLDE2 . 84E-01
P DE1l L 0PE~-O]L
LiD44,08E~-01
LLDOL . E7E+00

!
»

DLEOEHDL

- @

el bl al

Suotation
LA Donfidance

pa—vey

=

-

at 1.00
Lavel at

4 . 39E~0O1

2.352E+00

Sigma
FT.0U

|1
LiD®
LLD44,43E~-01
1L DT 14E-0L
LLDY2.08E+00
LD 0BE-01
LLLD4Z.65E-01
Li.D<2.82E~01
LLDL2.95E-01
LLD<T,.47E-01
LLD{4. 58BE+02
LLD<6.21E~0O1
2.24E+00
LLD<Z.3I8E+QO
LLD<4.,47E+QO
LLD<1.03E+00
LLD49.07E~0OL
D415, £7E-01
LLD8.14E-0OL
LLD<3.65E-01
LLD%9.27E-0O1
LLD<1.4BE+0DO
LLD<K7.87E~01
LLD<4,.2B8E-0L
LLD<S.24E-01
LLD<3.01E-O1
LLD<4.50E-01
LLD<Z2.27E-01
LLD<4.83E-01
1.96E+01
LLD<4.21E+0D0O
LLD<7.20E~01
LLD<2.84E-01
LID<L.09E-O1
LLD<4.0BE-O1
LLD1.37E+0C

SD0104 p.

- 4 F9E-01

4 2. B2E+00
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T 4.8
Tt Desemememeat lee . Doymes, PO D242 )E-F4 19:2F1 24

AN ALYSIS FPARAMETEIZRS

EN

o 1 / D0 Urlt 57 y
o Murnber: i ! Geometrv Mumbar s b
=y am Higes LO% 4 crannsls. )
Tirst channel for Search: £

Order of Smoothing Function: &

sumber of Rackground Channels: 4 on each side of peak.
Tank Confidence Factors:s 95.0%

Multiplet Sensitivity: 3

Identification Energy Windows +— 0.50 keV.

Error Duotation: 1.00 sigma uncertainty.

-
!

i i.D Calsulation Ferformed.

Miltiplet Analysis FPerformed.

“esiiar Qutput.

Y ,.ysis of Spsctrum saved in Disk File SDO10OS5
Moasured by ke

Sample Descriphtion: Random Sample from
Geometry Description: 3S00 ML MARINELLI
Sanple Size: 6£.2870E+02 gram / Conversion Factor: 1.0000E+00
Standard 3ize: 8.8840E+02 GRAM .
Smalysis Library file: ANLOOO
SOLLEST started on 28-JUL~-94 at 12:56:41
TOLLECT Live Time: 600, seconds
: Real Time: 600, seconds
Dead Time: D0.00 4
Dacaved to 0. days, 0.0000 hpurs_BEFDRE the start of COLLECTY

Frargy Calibration performed 20-JUL-94
Tfficiency Calibration performed 02-JUN-%4
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SN ALY 5 1 5 Fa4RAMETERS

“2ﬁ Uit Nembeso: 1 s ADE nit Marber: 1.0

Nebtgotor NMumber: i / Geometry Number: i
Srecteun Sice: 4094 zharnzls
wivat channel for Search: O

Drder of Smoothing Function: 3

sMumber of Background Channels: 4 on sach side of peak.
Zmay Donfidence Factors 93.0%

Multiplet Sensitivity: z

identification Energy Window: +— 0,50 keV.
Zrrcy Quotation: 1.00 sigma uncertainty.

LD Zalculation Performed.
Multiplet Analysis Ferformed.

crplar Outpoth.
< vais of Spectrum saved in Disk File SDOLG6
Measured by:s ke

Rample Description: "Clean Pile" Rardom

Beonetry Descripticn: 500 ML MARINELLI .

Zample Size: 7 . 6LL0E+OGZ gram / Conversion Factor: 1.0000E+00
Standard Size: D.8840E+02 GRAM

*nalysis Library file: ANLOOO

TOLLECT started on 28-JUL-94 at 13:146:22

TOLLECT Live Time: 600, seconds

Real Tims: 600. seconds _ .
Dead Time: 00.00 % ’ : ’
Daraved to 0. days, 0.0000 hours BEFORE the start of COLLECT

margy Calibration performed 20-JUL-94
ffiriency Calibration performed 02-JUN-54

SD0106 p. 1




P o b e
e Tyl LT
|

crmARhTas

L
i1}
o}

]
|+
e
Q0
[

i Multipiets

Leval

g
4o

o
L B
ol all

at 1.00 sigma

processed.

at 95.0%

L - Multinlet Analysis zcnverged normally

s
PR
N

SD0106. p. 2

£

a u e . -

AL e 00 W@ e

=
1
%
9
O
1
O

N
}
1
i
1
1
i
=
<
b
as
-
R

N




«

Ldga

L2005 45

TO-3A%967 1

’

TO-366°T

Wi

LS

1
AR}

Pk S et

G EGE

¢ *d 9010dS
TO-2CL EATS
10-399°T>a 771
TO+I6L TGV
TO-3bT Z:E T
10-39T° 25077
O0+3TF " 12T

103089770

TO-326"9>A 11
TO-FTVEEA
QO+I2L 79T
TO-3P0" &>d 1M

TO-FLy"ExATT
TOo-3aT*2»Ad7T1

TO-3£2"2>d7
00+399° 7

OO+3Sy 9 aT
GO+3£2° 7>
TO-300Z>dT
TO-399Z>dM
QO+ILE" T
TO-3L0° >0
TO-382"9>d7T1
T0~-3E6" T3
00+388° 8077
OO+3ASE T TX>A T
TQ-38s 8

OO+38E £xA T
TO-3pZ A1
0O+360° AT
TO-3FP vrd1
OO+39L 50T
TO-32L°Z>011
TO-3£6°2>dT
OO+35Z " T2017
OO+30% " 6>dT
TO-36% T
TO-329 £>d T
TO-3TT2>A11
QO+398* 1471
TO-3L8 LA
TO-3F4" 7077
OO+RLF AT
TO-Frs Fram
TO+EsE " 50
QO+3ET L
TO-ITy L3770

3 oy T 1
i 53 " Y

TO-396°T —+

TO-3SE"°T —+

FO-35L0E0T1
1C~-399 177
TO+IEL T>CTT
T0~-3LT &0 17
TO-39T =371
GO+ZATF T -0
TO+300"9»GT

TO-326 AT

TO-31T 271
OQ+2LL PG
TO-3F0 #0871
TO-3Ly 2000

TO-IBL 2>

TO-Fae " 20710
OO+399 1
QO+3ALH " F+0™17
0O+3e9 15071
TO-300 >3
TO-399 " &-aA™ 1M
OO+3£° T>A™T
TO-3L0°%=Q717
To-38&9>C717
TO~-326" 10171
QO+38B8 5011
OO+38E " T4
To-32BL S
CO+38E "G
TO-3T ">
OO+36C -
TO-3¢S " +>CG71
QO+AGLTSFGTT
TO-3AZTL " TxA7T
TO-3£G " &>A"T1
OO+3CZ " T-d1
OO+309 " 6-T1
TO-3&z "Z>Q7
TO=-3A29 =011
TO-IAZTT =810
QO+AFE T4

Fraet o
M

TO~-3L8" L0
TO-Ipe T
(SRR It S

LLT el
§L-38
BET -3k
SET-3%
YT~
LT
ETE~da
WEET~3X
TET-3L
&8
T T~ca
FTT 5
SEE-1
ET—Z0
EET-98
WTZT-3X
WEE -5
THT-Z3
Wbl
v T-30




v *d 9070aS

P AR TN L =T aDUEP?#QUjK%@“
ewbTs O0°T 3® UOTIEIONY) 40447

QO+3BO"E —+ TO+IEE"Z QO+3BQ"E —+ TO+3Ln & 1250,

B Gty o s Snot LS SIS GRS Gl ST Bt R PR Y T bt Semid Db Sar

TO-36& 21
TO-3LT L£-AT1
TO-3T9 >0
TO-318"Z-a 11
. TO-392°8>aT7
TO-398"8>d T

QO+RPO " —+ TO+386°1T o0+3Y0 &

TOo-3xe " v-01
) SO-IFER"9-A1
TO~308"2>aM
TO-3¥9 a1
T0-3T0°£>aqT11
10370+ >0
TO-3A2:8x07171
OO+3FP " TG
TO~-348"8>d717
T0-326 -0
TO-JAFT"2-A
TO-3BH -0
TOo-3adce " L2071
TO-3s¥ " 65617
OO+3TY " TFAT
UQ+38T':>011
TO-3L0° % -+ TO-3EL" 4

TO-3A6b " -A77
SO+ITE Z>AT
TO-2T8" a7
TO-36E 2010
TQ-F40 071
TO-3a88"Z:>CT17
TO-AZY "S>
OO+3TE " T 40T
TO-F0p " 237
TO-3T9 " 5:G711
TC—3 5%‘3}677

Sy

TO-3L07 2

—

TO—-3h6e >0
TO“ELT“L"GW?
TO~-3ve =717
TO*:TE"WCTT
TO-32z B3
TO-398" 501
TO+3aABLET
TO-JcT -0
SO-3c9 93717
10-302Z-a1
To~-399" gﬁGTT
TO-3IT0 =1
TO-IF0 #-a 1N
TO-39L"8x0T1
QCG+3IFY " T>ATT
TO-3L8°8-d77
TG-AT6 >0
TO=-3IPT 907
TO-38y “2-d71
TO-3GE LA
TO-3cy 620771
OO+3TE " T
Oa+rdgT T EaTTl
TO-3TL" 6
TO-F&b "G
ZO+3ATE 2=
TOo-3TE LA
TO~36€’”PLT“
TO—-d6C "2
TO-388 T -CT
TG-3IZE o xCn

- P
IR FASE S U

B PT

e T
AR LS I B

3T G0




3z
o

P~

s
'~

5

SD0106 p.




" j’

i & &% K £ XA X & K K ¥ ¥ X F &£ £ K X X ¥ K kK % %
¥ '
& T4 oMoF & oo | s BN OS LY B’ T
% .
£ 2 ¥ 0% & X ¥ X & X ¥ ¥ & ¥ i oz % K % & £ X ¥ & x
PIEARLY ) o] op Al M Ea
LEioE sz At lon., A ~JUL.-24  13:4%:3s
SOMOA LY B T FPARAMETERS
b / ADC Unit Number: 10
1 : Beomet-y Numbers 1
40%45 channels.,
=hannel for Ssarch: O
4LAD Ave smoothing performed.
Number of Background Channels: 4 on each side of peak.
meak Confidence Factor: 95.0%
Multiplet Sensitivity: =
identification Energy Window: +— 1.00 keV.
Err-or duotation: 1.00 sigma uncertainty.
LLD Calculation FPerformed.
Multipliet Analysis FPerformed.
Fegular Output. _
fnalysis of Spectrum saved in Disk Fils SDOID7
Mzasured by: K
Sample Description: C.S.A. PIT 1, 2FT DO
Gaometry Description: 500 ML MARINELLI
Sample Size: 7. SZ10E+02 BRAM / Conversion Factor: 1.0000E+00
Standard Size: 5.8B4CE+07 GRAM

Analysis Library files ANLOOQ .

COLLECT started on 28-JUL-94 at 13:35:47
COLLECT Live Time: &00. seconds
Real Time: 600, seconds
Dead Time: 00.00 % .
Derayed to 0. days, 0000 hours BEFORE
Energy Calibration perfarmed Z20-JUL- Qﬂ
Effiziency Calibration performed n”—JUN -4
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the start of COLLECT




R

at L.00 sigma

LBl

at

25.04

~p P
! -
.

det Sves

CoUnTs

12.

13.




SEiavinT

< -A

] A AN

ST
o i
2L

¢ *d Z010aGS

TO-32z "sxaT

To-39pCTIATT

TO-360" 1A

TO+30% " 2>A7

To~-361* T>07T)

ZO-38T 6>ATT

O0+380" 1>
CTO+3TLe>dT

TO-320 <>

TO-FLT T>ATT

00+3Z0 F>A T

T0-38% " >4 77
TO-36Z" T>A717
zo-3T18° 6011
TO-36Z°1>011
TOS3TP £>a T

- 00+3946°2>a1
- T0-320"8>011

O T 6>aA T
TO-30F * T>A1
TO-3H0°8>aA T
TO~-ILY " T>a 1
TO-3rs£>AM
TO-3LZ"6>AT
O0+3BE " ¥>ATT
To-326° >
OO+3BC* T>A7
ZO-3FT 9>a17
TO-386" 6>
TO-2TS"Z>dT
00+39T *£>a 1
TO-3IZ&6°T>ATT
TO-39Z°1>0771
T0-30Z9>A717
0O+3FT "S>
TO-30Z " T>A717
TO-386" T>A7T1
Zo-3BL " 6xAT
TO-388° 4>
To-3ve =xd1
TO-390° 10T
OO+3CK " TFATT
TQ-3TO T>AT
TO+302° 120710
OO+ITS " T:A7T0
TO-31%° 1070

C@Y &4 ADT
AeDnac

TO-32L AT

TO=A9F " T>a
TO~-360° T4
TO+30E 2™
TO-FAT*T>01
CO-38T 6071

O0+3B0 " T

TO+3EL 517
TO=-AL0" =07
TO-3LT"
0O+3TO >0
TO-38Y >0 7
TO-352°
ZOo-3T86>A11
TO-368* T>AT
TO-319 2017
00+396°Z>0 11
T0-320°8>a 1
ZO-3LT 62077
TO-30¢ " T>A711
TO-3b0 8011
TO-3Lp " T2
TO-3PE " >0
ZO-3LZ " 6>AT1
OO+38L " >a T
TO-326°E>q1
OO+3BL 1011
ZO-ALT9>017
TO-386"46>077
TO=-3TS* >3
00+39Z " =>d
TO-326° 10T
TO-398° 1>
T0-302"9:a717
00+39T " S>d T
TO-308 T>a17
TO0~-3AB6 1>

&,

]

CZO-3BLT&xd

TO-388" 2> T
TO-3b6 " C>aTT
10-390° 13077
OO+FLY * T
TO-3TOZ-E7
TO+ICLE 7507
GO+ATE* T>a7
LG-ETF T AT

T4 UT HOT3E4JUSIUST ATTATIO
E A T K H ¥ T QIO
AMOSTS SoN0U Q0000 FEAED
LFEGRIEY 3® pe~-TWN0-8D L
e - B ;
A .L.:{"__v : A
i PERAEASEW ST TIEACDI

FETT

AT

o 1-vd
b O
cg-H5
SE-MM

TOT~M

18T -4

=38

ZIe-14

[ S (=

26T~

TTe~8d
LB

ST T~NS
T£3-1

T -8g

yio~-da

T18-14
T5~-4T

TET-M1

SOI—9H
TE~dN
c/-38

g5 T-3X

coT-3X

YEE -~

ZIT-Hd

Mo T—3X

ToT-34
68—

THT~9d

QET—Y
g~

6T T~30

LET-9E

WTET~3X

WES-M

T¥T-30

W&és-TL

o T35

prE—-td

xxxxx




g0

L -4

LI N, N

y *d £0104S

T0-300°0 -+ TO-F00"0
TO-390" £>d T
10-366°S>ATT
TO-386°T>0717
ZO-3LB 9>A T

- TO=-3rT XA
T0-3£678>AT1
T0-384"G>AT]
T0-382°£>AT7
ZO-3rL 9> T
T0-320°Z>aT
TO-3LL™S>A T
Zo-388°6>0 17
TO-3%£° T>aT

TO-30v T p>ATT
10-3v6"9>A 11
T0-371Z £>d M
TO-3TTT>a717
T0-30Z " Z>a 1
TO-3£0"£»A T
TO-38Z " T>a1
TO-36¢ " T>a711
QO+30 " T>0T7
00+36%° T>a 717
TG-382°5>d T
10-3TZ"E>a7
ZO+3E9 " T>AT1
ZO-308 " ¥»G17
ZO-30 ">
TO-365* 120717
TO=3L0" T>A7T

TO-31Z° 10T

g1
ats

TO-3ABL”
SO-36%9 L0

TO-AGQ*Z-A11
Yﬁ “r"?*”ﬂ*

LOTOAS @TT4 UT paAERsS S3[NSay

R Ao Nt =7 S £ 4 taAaj szuapTiucy g7l
ewﬁts QO*T 1¥ uUOoTIeIoN] 40443

TO-3J00 0 —+ TO-3I00°0
TO-390"+>C17
TO-356°5>AT7
TO~-385"T>0717
Z20-3£8"9>0717
T10-3¢T° >0
TO-3L&"E>QT
TO-3825>0T1
TOo-384°€xaT11
ZO-3kL 90711
TO-3Z0Z>d1
ZO-324°6>0M
Zo-388 cx»d1l
TO-3vL " TXA71
TO-30y " >a1
TO-3H6 0T
TO-3TZ£>a11
TO-3ZT*T>A11
TO-302 "> T
TO-35C"2>aTT
TO-35T 2>
TO-3SF T
QO+3£0* T>d T
OO+365 " T>A1
TO-38L°8>d7
TO-3T&"E>a
ZO+3ACS T T>aT
ZO-308 a7
TO-TAT0 H I
TO-365 " T>CT
TO-340°T+A70
TO-3TE T
TO-38L 78071
TO-36F 7D

i - -

Tel0]

88-—-d4

FE-NiW

A v
O T
60OE-T1L

88~

Ot—a
8ZT-83

SH—-uS

YN

0e-00

Tr—uk

ZE-EN

&2~-"10

GET-I
bat= R R AN

FP-0S

G9-NZ

&£5-34

6£8-d4

T6-MG

Wi &~

ZeT-N3

g~

28-A
LOT-T14
+ET~1
ge-0
G- P
QLT-81




n
Q-
1
e
1%
0
N

~i

SD0107 p. 5




é
;
:
é
|
|
1

« % % % £ % F ¥ % % ¥ & X ¥ K x € ¥ % X F ¥ F LR UK K K X KKK K X

Y
gomh Toenoeetior . Revers, o TaA-AIG-94 0 19:42:2

apNMNs LY S IS5 FARAMETERE

mogmiEr 1 / ADD timit Number: 1.0
Mumber s i £ Secmetrv Numbsrs i
4095 chanrels.

3

3 for Search: &
Siprder of Smoothing Functicon: 5

Noambar of Sackgroumd Channels: 4 on sach side of peak.
Tmak Confidernce “actor: 93.0%

Multiplet Sensitivity: =

Tdortification Energy Window: +- 0,50 keV.
Error Quotation: 1.00 sigma wncertainty.

o

WD Calculation Performed.

Multiplet Analysis Performed.

m~ulay Dutput.

. lysis of Spactrum saved in Disk File SDO108

Measured by: ¥C

Sample Description: C.8.A. PIT 2, 2 FT D

Seometry Description:  S00 ML MARINELLI

Sample Size: 7. 7470E+02 GRAM / Conversion Factor: 1.0000E+00
Standard Size: B8.8840E+0Z GRAM

Aralvsis Library file: ANLOOO

~CULECT started on 28-JUL-94 at 13:53:43
600. seconds

500, seconds : ,
00.00 %

COLLECT Live Time
: ' Real Time
Dead Time

Jmraved to 0. days, O.0000 hours BEFCRE the start of COLLECT

Erergy Calibration performed 20-JUL~-%4
Efficiency Calibration performed 02-JUN-94

st
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My e 1 / ALC Umit Number: 1.0
maugrlier i 7 Geometry Number: 1
Hize=i 4094 charnels.
el for Searchs L

Ordear of Bmooithing Function: &

“imbar of Bazhkground Channels: 4 on =ach side of peak.
Tmak Confidense Factor: 95.0% '
Multiplet Sensitivity: =

Identification Energy Window: +- 0,50 LeV.
Teror (uotation: 1.00 sigma uncertainty.

D Calculation Ferformed.

Multiplet Analysis Performed.

Fegular Dutput.
o ~Tygis of Spectrum saved in Disk File 8DO109
o sured Dy: KC

Bample Descripticn:s C.8.4. PIT 2 1 FT DO

Jeometry Description: 500 ML MARINELLI

Sample Size: 5.6730E+02 GRAM / Conversion Factor: 1.0000E+00
HStandard Size: 8.8840E+02 GRAM

Sralysis Library file: ANLOOO

SOLLECT started on 28-JUL-94 at 14:21:13

OOLLECT Live Time: 600. seconds
Real Time: 600. seconds
Dead Time: 00,00 % ‘
necaved ko O days; 0.0000 hours BEFORE the start of COLLECT

Energy CaliBration performed 20-JUL-94
Fficiency Calibration performed 02-JUN-24
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AR

aL-1.78
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_L3.4.24E -3 1
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LLDE2.17E~OL
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L.LA.) ‘u ‘ =
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L D2 07E-0L
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ADC Linit Number: 1.0
GCeometry Number: 1

4
1 7
L0745 chanrels.

First channel for S=zarch: O
Adaptive smocthing performed.
Moamber of Background Channels: 4 on each side of peak.

Frak Confidencs

Multiplet Sensitivity: =

Facteor: 95.0%

-

Identification Energy Window: +— 1.00 keV.

Zrror Quotation:

1.00 sigma uncertainty.

LD Calculation Ferformed.

Re=slar Ouitput.

Multiplet Analysis FPerformed.

A ysis of Spectrum saved in Disk File SDO110

Measured by:

KEC

Sample Description: £.5.A8. WATER SAMFLE
Geometry Description: 500 ML MARINELLI
Sample Bize: 5.0290E+02 GRAM / Conversion Factor: 1.0000E+00

Standard Size: 8.

Sralysis Library

8840E+02 GRAM
file: ANLOOO

ZOLLECT started on 28-JUL-%4 at 14:46:82

TINLLECT Live Time: 600, seconds
Real Time: £00. seconds .
Dead Time: O0.00 %

Decaved to

0. days, 0.0000 hours BEFORE the start of COLLECT

“mergy Calibration performed 20-JUL-94
Tfficiency Calibration performed 02-JUN-%4
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Calculation FPerformed.

Ferformad.

P

C.5.A. Leach Test

gram
GRAM
ANL.OOO

29-JUL_-94 at 18:

&GO,
600 .
00.00

days,

seconds
seconds
y

38:

1.00 sigma uncertainty.
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/S Conversion
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Factor:
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0.0000 hours BEFORE the start of COLLECT




T 4 111688

L
e
AR UET)

= et

5.

P

AN

3
20 4
noE Tl
< X is H

i)

&

4
wend

p
Ay
A
‘

0]

e

UM

il

&g

AT
e

z
o

] b
b it
f aald e
i o
in i
o e



¢ d 1i1ds

TO=JZT " ¥>a1
TO-38£ 1A
T0-3Z9 T -3
TO+I0LS>ATT

T0-3TZ° 13077
TO-392°T>@T1 .

~ T0-3067934T1
TO+30¥ " e>aTT

TO-3S0 " ¥>0T

STO-3EL T TXAFT
QO+3ZZ L oxdT

TO-380 " ZAA T
| Z0-320°63AT
“TO-3¢T 1A
TO-3%v " T>a17
10-309'Z>a 711
00+326 " Z>a T
00+3S0" T>A 11
TO-3F T T>a 711
TO-3%Z° T>a17
10-3718"v>GT1
TO-36T " 1>AT1
10-318°Z>011
10-3p0°T:a1
00+3rB*Z>AT11
10-318°Z>a71]
10-3£6°8>017
TO-3/t T>aT1
00+3Z%* T>AT
T0~-307 "£»a 1
00+369 *Z>A 11
10-3r8" 13a1
T0-3%T 15011
10-309 " 5>AT11
00+386 " ¥>A11
10-3Z " 1A
10-352°2>a1
T0-30" T>a17
00+3ZT 1A
TO-3TL " b3aTT
ZO-38L° LA
00O+3TT Z>a 71
10-385° 2077
TO+306 " T>aT
OO+3EL 1A
TO-3L5 " T>AT

Tt"? qi:T 'b*ﬁ'TT
TG—E'“‘T;G'{"&‘

TO=-3E7 " T>a1%

TO+30L7EXATY
T0-31Z° 13071

To+30Y" v«011;i

TO~-380" v T

tn~33;'tvcﬂ1 T”

To-3vb 1;611
T0-309°Z>a717 -
- 00+328°2:0771 -
OO+IT0" THATT
TO-3¥F " THaTT

TO-3PZ " T>AT7
TO-318 " ¥:-a 1
TO-36T"T>a11

T0-3TB >0 8

TO=-F0 T3
QO+3r8Z-a17
TO-318" 2>
T0-3L6"8>0T

TQ—BL#‘T>011;\
00+329* T>Q 1T

TO-30T"£>a13
00+369 " T>A11
TO-3¥8" T>a711
TO-34T°Txa1
TO-309"5>011
00+386 " v»d 11
TO-326° 1A

To-3sge=dt |

TO-3T0T>A 7171
OO+3FSTT>G11
T('! ~ATL 0713
TO-IGL L30T
OoFaTT L G"f i
TO-3BE T E-amT
TC+308° 7 =471

WGB-M¥

TYT-30
Wésb=1
Pr1-IL
YIT~be

LS-Ci

00+ 3ZE- 12077 w2

ST T
T .‘-“_'l.r_ T b

ey

AT AT N S T 1= PO Lo T T

LEITISED
Aeas(
wedby 54 WUl UDTTWAIURIULN AGTSILoy EDTT LTI
. . - - e e = we ey L,
iLd0d 3= 8§18 A8 NY =4 I TOn MOl 08 H

TLUATIO0 40 34€3S U3 IHOIEE S




Hreror au
- f:._.-r;‘f

LLD{4.72c—ul
LLLDCL L 4ZE QO
LADEZ L QLEAHQD
LLDE2..00E-01
D1, 30E-01
LIDO1 . 22E-01
L DB 49E-31
LLD<4H.9BE-02
LDl .99E-01
LLDE2.67E-OL
LLDOL L 6FE~DL
LLDE7 ,7TOE-CGD2
DAL 59E-01
LLD<1.76E~-01
LLD<Z.60E-01
LLDIR 28602
LLD1.22E~01
LLD<Z.07E+00
LLD2.93E+00

LLD<3.7
L1D4L.28

crtation at 1.00 Sigma
idence Level at

2iE—-01
ﬂ%E—nﬂ
TOE-G2
ORESG2
—-31
7ZE-OL
47E+G0
QLE+OD
OOE-Q1
40E—-01
LiD41.22E-01
LLDS ., 49E~01
LILDC&.98E~O2
LLD41.99E-01
LLD=Z2.67E-01
LLDE1.63E-01
LEDA7 J70E-O2
LLD<Z.539E-01
LED+%1.76E-01
LLD<Z.60E-01
LLDC9 . 2BE~-02
LLDA1 . 22E-01
LLDZE.07E+00C
LLD<Z . 95E+0D0D
LLD<2.95E-01
LLDC9.47E-02
LLDC? . 88E--02
LLD<Z.70E-0OL
LLDZ1.24E+00

D111 p. 4

0.00E-01




£
s
st
-

.
hA

m
iz

around CThannels
s Factar: 95000
s itivitvs o

iorn Enesrgy Window: +- 0.50 kaV.

atiorm: 1.00 sigma ancertainty.

ion Ferformed.
veis Farformed.

"
|\.—-

#

C

L PARKING AREA, FIT 1L,

scripbion: 500 ML MARINELLI

: 7. 1420E+0E GRAM /
ze: B8.8340E+02 CRAM

ralvsis Library file: ANLOOO

Time: &00 . seconds
Time: &C0. seconds

SDO112 p. 1

/ Conversion

A0 init dMumbers
el

sty Nanbee:

Factor:

1 . OOOOE+OOD

B3

M

YT



=

Ereme fmotatlion

o

confidence

-

p—
s

)

bl I

at 1.20 sigma
Laval at 25.0%

s
9 2

L
I
Ll
r

s

SDO112 p. 2

i

2]

]

i

[

[H

3t

1
&
4
4
2
,‘_:'

X8 |

]
~d
n

:
3
S
=

1

8

©

orroe
ay
fa
F
kS =

AN L O R

©

O I S A R
u *
EONE S (B

ar-214.5p-124
AC-228

K—40




D1 ,P7E-01
V07 L 7CE+O0
Dt O0E+GO
<2.04E-01

S OOE SO0

T [_.‘ AT
: Al s
Bo-224

AE~1EE

CEBE+D0
P LOREFGO
11.74E-01
Ha.DRE-GL
CIL61E~-OL
g L 44E~0OL
"il Q*E 01

FLATE~0] +- 1.453E-01

x»_)“h+w
ILD 1.951E-01
LLDC6.87E-01
LLDC1l . 738400
LLD<1.95E-01
LLD<1.42E+00
LLD<E.41E-01
LLDE1.97E-01
LLD«7 . 70E+00
LD . O0E+00
LLD<2.04E-0L
LLD<4 , 9TE+CO
LEDE4,.77E~0OL
LLDZ2 . QOE+OO0
LLD<1.70E-01L
LLDAZ L E7E+00

?.47E-01
LD 1 28E+00
LLD<F.0BE+D0

SLLDIL . 74E-0L

LLD& . 0ZE~0L
LLD<Z.61E~QL
LLD<?.44E-01
LLD<1.93E-C1
LLD<C1.76E-0L

e

LLD<1.39E+00 .

LD 3. 9BE+O0C
LD 76E~-DT
LLDE2.92E-01
LLDI2.34E~-01
LLD2.53E~01
LLDE3.84E-01
LLDOS . 7E+00
LD L. S57E-0OL
LLDOAGOE~OL
D&, 08E+01
DY L. &0E+Q0
LiD41l . 946E~-0L
LED<1.79E-D1
L DaZE,.77E5+01
,.._.:) l M Dt‘lE"\_)l
LD ORE-DL

SD0122 p. 3

1.45E-01




ied

c SEEROY
7701
SOE4AO0 -
TOE+FOQO
FLE4+OO
1ZE-01
TIE-O1
S R !
RZE~01
FYE—-01
G8E—01
21E+00
TiE~-01
L8E-01
F4E-01
128~-01
7AHE-01
S7E~01
D7E-01
AZIE+FOL 4+
LLD«2 . Z4E+0Q0
LLDS7 .OLE40]

3 b =
. o

¥
k.
.

F.68E-0OL

1 91E+O0

1.95E+00

Sigma

GFaO.0%

LD
LL D

LLD«Z

LLD

LD
Li_D4

e e

Q1E4-O0
13E-01
FFE-O1
SHAE-01
8oE-01
FTE~DO1
OBE-O1
FLE4OD
7LE-01
ABE-01
TAE-01
12E~-01
2. 76E-0O1
1.57E-01
2.07E-01
1.5TE+0L +=
2, ZAELO0
7.01E-01 7

TOE~01

1.78E+01 +-

SDO112 p. &

I.4HBE-OL

1.91E+QQ

%



[




%7 E % E £ EO CA O T O A

: 4
S T A B B RN k] ST 5 %

¥

£ 0K & ¥ K ¥ X ¥ ¥ %

Y
13

g “'ﬂ"Tl winh
Channels: 4 on each side of peak.

ke FELOA
Sensitivitys A
tiorn Energy Window: +- =2V.

DA :
tation: 1.00 sigma uncertainty.

"5 Caloulation Ferformed.
uitiplest Analysis Ferformed.

put '
Euectrum saved in Disk File SDO113
: Ko
nle Description: FARKING AREA, FIT 2,
etry Description: 300 ML MARINELLI
e Size:s 7 . 7BR30E+02 BRAM / Conversion Factor: 1.0000E+00
dard Size: 3.8840E+02 GRAM
vsis Librarvy file: ANLOOO
started on 28-JUL-94 at 15:35:41
ive Times &00. seconds
Real Time: &00. seconds

BOOO hours BEFORE the start of COLLECT

ped 02-JUN-94

e

ain

SDO113 p. 1



i 472 1i 0.9
z =4, Al 1.7
LR RS Lai
4 M PR LTS
b R b SR R G.6
& TROD, I8 i.0

e taktion at 1.00 sigma

Tmak Corfidence Level at 95,04

o~

SDAI13 p. 2

[ ~y
o 4 LR

LAl
4

s

ig.4
41.3

e
P

19.2

Nuclides

FE-2172

Ry g Y
FE

el |




L AEE~O]
LR ZEADO
A SOE-OY
LTRE~OL
cAOHE-D1

Db ABE-O1
1 EZE-OL
L2, 19E-01
LI HTE+QD
LRLRTE-OL
o LPE+OO
L 19E-01
 ZEEFOO
. 88E-01
2EE+O0
. B8E+Q0
LZBE~O]
. 98E-01
LPOE-DL
ThE-01
LS1IE-OL
< 16E-01
L 20E+0

%)

PR S I S

1
i

CRGE AR e et iE R,

sl L
AL-198 L

3
4

BEEFOL
. PRE+DO
A1E-O
SATE-D]
L2 APEHDL
S 1BE-01
SBLE-OL

I T I

[

+—

Conzenthtral, or

oy

L IBE--OL
Tk 1aHE-01

LLDZ1.44E-01
LLDY S BOE+0O0
LiD<&.48E-01
LLD<1..32E-01
LLD<2.19E~01
LLDIE . 67E+00
LR, 97E-01
LD L 19E+GO
LLD<1..19E~01
LLD2 . 36E+00

4,38E-01
LLDY1 . 2AE+00
LD 5. 88E+00
LLD<1.28E-01
LLD<4.S8E~O1
LLD«L . .90E-01
LLD=8,26E~01
LLD«1.61E-01
tLD<1. t6E-01
LLD41 . 20E+00
LLD=Z.87E+00

&L OFE~-01
LLD<1.34E-01
LLDZL . F1E-OL

1.18E-01

1 11E-01

LLDE 8201

LD

LD
LD
LD
LLD<
LD

SD0113 p. 3

-+ —

[y

= oshart

.

1.18E-01

1.12E-01




-.uﬂE~Jl
2, RA4E-01

Zoa gl 7Y

-
2 “__Lt--*\).i

-
RS

{ 21 PRE-0L
LLLDCR2.2F9E-01

CRL2IEFDE
J O3E-01
47 «A0E-DL
1 BEEACD
LR 06E+DO
“4,I8E-01
I.94E-01
3L 44E-D]
T4, 68E-01
)12, 1FE-0L
ChHLOFE-OL
D47 LEBE-OL
D A7E-OL
T1.93E-01
T1.77E-01
“1.24E-01
<1.93E-01
L2.34E-01
12, 34E-01
5. 56E+00
{1.58E+OU

SRR
MN-56
228

atal

Guotation at 1.

LA D /BE—UL
LD, 03E-01
LiDalJ04E-01L
LEDC2, Z22E-01
LEDCL92E-O1
LEDCZ2.29E-01
LLDe2 2FE+02
LLDCS.03E-OL
LLDC7 . 50E-0)
LiD+1.33E+00
LLDI2.06E+Q0
LLDE4EZ8E-01
LLDE . 24E-01
LLD<Z.44E-01
LLD4.68BE-01L
LLDE2.13E-01
LLLD<a . 0FE-~01
LLDC7..23E-01
LLD<E,.B7E-0L
LLD<1.93E-01
LLDCY .. 77E~01
LiD41.24E-01
LLD<1.55E-01
LLD<2.34E-0O1
LLDC2.34E-01

3. 86E+00
LLD1 . 38E+QO
LLR<S.65E-01
LLD<Z2.48E-01
LLD<6.94E~02
LLDCZ.51E-0L
LLD<E.95E-01

1.07E+00

Sigma
A~ Donfidence Lavel at 93.0%

SDO113 p. 4

4

1

~OT7E+OO

. OBE+O0




s *d ¢170as’

|
_

wif

» ey 3 Y -,
Sl FETZ09
0 .
o

2T Ly 9LE

=R
=




SR S ST D T O T A S S S S S S N A S T S S S S S S S A S A T A O
\

B St o B N £ s - e - i

5 G &8 MM A S B N : S A= S %

a :k
2K % FOo8 X X X X X ¥ ¥ X ¥ ¥ X ¥ ¥ £ X K ¥ kK K ¥ k ¥ ¥ K K ¥ X ¥ %

TRAN-AT V4,78

o T e R - e 1
z o 5 2 s0s 1l
N LY 5 18 FAaRAMAMETERES
DL Hnit Mumber: 1.0
Gzometry NMunber: i

@
1
£ 0 L Funoition: 5
5 Hackground Channe2ls: 4 on each side of peak.
Famak Donfildence Factor:s 25.0%
Miitizlet Sensitivity: =

iderntificaticn Energy Window: +- O.50 keV.
Zyror Guotation: 1.20 sigma uncertainty.

W

Spectrum saved in Disk File SD0114
eV kKC

Descripticon: PARKING AREA, FIT I,
metry Description: 500 ML MARINELLI

mpig Size: 8.4070E+02 GRAM -/ Conversion Factor: 1.0000E+00
SZtandard Size: H5.8840E+02 GRAM

Sralveis Library file: ANLOOO

SELLEDT started on 28-JUL-94 at 15:59:28 .

000 hours BEFORE the start of COLLECT

SDO114 p. 1



Tt T
AR
..... orae " N Tins
DE Eyeor Muclides
ny
e
: 1.5 7. LL.7 FPE-212
7 0.9 2. 26,2 NP--Z3ER
i 1.1 . 4 . T4 R FR-T14
= 1.2 o . Ti.8
1.4 3. 32 14.8
= .9 4, a. 4% .5
7 1.2 1. 17. 26.8 AC-228
g% EL.2 7. 15. 9.3
| 7 2.5 D 112, 2.4 K40

Yrror Guotation at 1,00 sigma
Peak Confidence Level at 935.0%

% - Multiplet Analysis Términated hecause of no CHI-SA improvement




u

3

QUE—-OY
DEE Q0
D7E4+00
L7E~-D1
Ga4T~01
IRESOD
ThHE-DL
1OE+CO
REE-01
R L ETEADO
1.41E+00
L 2REAQD
AHIE+GDO
PE—~01
BEE~01
F8E-0O1
DOl L OSEEFDO
T2 02E-01

a u @ o = EY w »

13

N S 4 S A

'..;..
5 B N
. . s

¥

. ‘4;%E
,‘-: 5—; 3 Tevy .

2 LO7E-OL
SRE-401

£1.74E~OL
2 1+ SQE+PE”

LLDL . 46E+00
LLD01.80E-01
LLD<E . 53E-01
LLDCZ.00E-01
LLLD<7 . Q5E+0Q0
LDE1 . O7E+00
LLD2.17E-QL
LLDZ2.924E-01
LLD<4 . IRE+Q0
LLD<4 . 36E-01
LLDC2 . 10E+00
LLD<C1 . 92E-0L
LLDE .. 67E+00

LLDC1 . 28E+00
L D49 .61IE+DD
LLDY1 .99E~-0OL
LED<4.83E-01
LLD<Z.98E~-01
LLD<1 . O&E+QO
LLD<2.02E-0OL
LLD%1,.74E-01
LLB<1.59E+00
LLD<4 . 48E+00
LA DS . 20E-01
LLD2.44E-01
LLD<l ., 6868~01
D41 .87E~-01
LLDUI .. FRE-0L
LI D96 14E+0D
LEDC1.51E-DL
LLDOs . 44E-01
D4 99E+01
LD L ASEHDO
LLD<1.82E-01
LLEO2.07E-01
LILDCE L B9E+0OL
LLDCL . B7E-G]

LILDC2,02E-01

SDO114 p. 3

1.41E+00 +-

s -
o= P
- b -

1.65E-01

.

sl



TrpEE -t
n#F—Ul
LOTE-DY
EE~01
F-«ﬁ-EH;()

“1c9:~“)1

LiDUE 77E-01
g.-L_D L3 ETE-OL
LDERLTOE+RQR
LLDaE.ch—Ol
B.43E-01L
D<1.65E+00
LLD<E. 11E+Q0
LED7 . 453E-01
LD 3-:6&*”1

RIS R /-»F ~{31
LMD 7L A4E-OL
LLD46.32E~-0L
LLDE1.93E-01
LLDYE ., 60E-01
LLDC2.68BE-01
LLDY2.56E~01
D2, 618-01
LD+ '.L&E~Oi

2.IEEFGL 4

RS TIE

icn at 1.

2.04E+00

LLevel at

LLD<T. 19E~01
LED4R.77E-0L
LLD=3.37E~01
LLD<2.,70E+02
LLD%3 . 66E-01

8.43E-01
LLD<1.65E+00
LLD3 . L1E+00
LLD<7.45E-01
LLD<E . I6E~-0O1
LLD<3.52E-01
LiD<b.31LE-01
LLD43.533E-01
LLD9 . 26E~01
LLD«9 . 64E~01
LLD<6.B2E~OL
LLD1.93E-01
LLD«3.60E-01
LLD<2.65E-01
LLD%2.56E~01
LLD<2.61E-01
LLD<2.16E-01

2.13E+01
LLD<1.18E+00
LLD<&..S8E-01
LLD«2.29E-01
LLD<2.38E-01
LLD= 5 S4E-01
LLD<3.64E-01

+—

o

2.26E-01

2.0Z2E+00

2. 35E+01

o e

' SDO114 p. 4

2.04E4+00




SD0114 p. 5




I S A S A O T A A A - O T T A O R T S

1-4T WA, 7a

- - A 4 4
, St s oA e oa oM T oE om oo
T LY B IS B AR aMETER S
-1

4 on sach side of pesalk .,

- i1on Ferformed.
2t frnalvesis FPerformed.

1

K

actrum saved irm Disk File SDOL11S
c

LA, it 3, Red Clay
Rescription: 300 ML MARINELLI
iwes 5.1900E+G2 gram / Conversion Facitor: 1.0000E+OO0
Hire: 2.8B40E+02 GRAM
Lhrary file: ANLOOO

2 on 279-JUL-94 at 14:17:44

GEDT Live Tims: A00. seconds
Fzal Time: secmnds

rt
T
n
1
i+
n:
~
t
9]
—h
3
O
r
’q
)
~

OOG hours FEFORE

-JUL-94
eprl O2-JUN-24

SDO115 p. 1

i

et



ifli-

;

~f

o Guotati
Faak Confidence

~

-3

SDO115 p. 2

TL~208 ,Na-22,
APN--RD

TL-20R
XE-135.F

£T-2208
P20

30




e

LOE-DY
SEE-OL
O4E~-31
EFEA-O0
L EQEHCGD
8IE-01
47E~-01
2TE+Q0 .
TS5, 37E-01
LR AAKEH+DD
21E-D1
Pk

2IE+C

L HFE+O0
1L EPEHO0 L.
C2.BTE-01
T.AT7E-01

RTEFDC

TRERQD - L T7IE-CL
L AAE00
(1.85E-01
L7 L 10E~DY

FITE-OL

BHE-01
10E~O1
IIZE-O1
IEH+QO
IEE-OL
SOIE~-OL
AHFE+CO ’

44E+(C

FTIE-0L
L FEE-OL
L OSE-0
TRE-
2 RAE-TY
W AFEACO
ZE-O1
O5E-01

GEE+O1L

= 7

SRS NENE R

[T N
L

4T 40
K e
S

SO )

o

SDO115 p. 3

TRE+00 4 1.7ZE-01

FATFO0 +— 1 A&E+DO




QO+-3T8 5

% *d ¢11008

—+ TO+366 "L

UU+39_'"

To-3LE L

: OO+3I8E"

OO+E861

QO+E80 " T
TO-SrC"Tx

TO-3L9°
[0-596"

— TO+Z0LT
10-308"

TO-3ZIT " ax

TO-3LYy”

T
TO-395 T
TO-3TB T

TO-30L
10-32%
QO+3IART T
O0O+3%8
To-3Tv
TO-398
TO—-36%
TO-30%
TO-3L0
GO+ S
QO+ désE
-t OO+ At
TO-3dL8
TO+3AGT
Y362
TO-3ET
IU—EB

QU+ETB &

X
-3

oo

I v

e PO+ E&H6" L R

T\_)"r- (_.\,{_ <
TO-308" 8
TO-AST "
TQ-34%"
TO-d9u "L
TO-328

1TG-30L° 5




N
p

L




N :

M e BE
0}

X XK X X X ¥ X X X ¥ i ¥ X

s}
i

4 on

Energy Window: +- 1,00

.

1.
Multiplet Sensitivitys Z
ITdzrtification
Error Duotation:
LD lewlation Ferformad.
duiftiplzt Analysis Ferformed.

iz
Arialyeis _ibrar

cription:
Description: 300
2

y file: ANLO

mach

eV,

1.300 sigma uncertainty.

F.A Rear File Random

ML MARINELL I
B8.8840E+02 GRAM /
8.8840E+02 GRAM

OO

Conversion Factor:

COLLECT started on 29-JUL-94 at 15:14:39

COLLECT

Zné?gy ca

HO0 .,

4“-..

HOO
00,00

days,

herforme

seconds
seconds
%

3L,0000 houre BEFORE

- d 29-JUL-24
ficiency Calibration performed O2-JUN-S4

Sb0116 p. 1

r

SO e

€

oA ST g0

read directly from Multichannel Analyzer AN
koo

1 O0O0E 400




[VDe o

u DRIy 3 o] 4y
I P | EEA 3 Pkt o i
- £ W : H
; - B i b}

rror Guctation at 1.00 sigma
Feak Confidence Lavel at 95.0%

e’

H
i

SD0116 p. 2




SDLO3E~01
7LO9E 400G
349 . 0Z2E~01
“1.83FE-01
2 .AH1E-D]
4, LZE+O0

LiD<1.72E-01

LiD3,Z3E-0O1L
LLDI2.03E-01
LLDE7 . O9E+00
DY . 02E~01
LLD<1.83E-01
LLD<Z2.61E-01
LiD<4 . L2E+QO
LLD<Z ., &BE-01
LDl . 9EE4+DO
LLD“l &7E-0O1
D  AFESGO
Batht ‘.ﬁvE—Ul
LLDE3 . 71E+0D0
LILD<1.87E-01
LLD<D.653E-01
LLD<Z . 66E-01
LLD<8.89E-01
LLD<1.74E~-01
LLDC1.28E~-0Q1
LLD<1.38E+0Q0
8.77E+00
1L OZESRO0
LIDEE,.92E-01
LLD<1.58E~-01

01

LD
ilr‘)

0 S

LD

-
-

o

*i.88E-01

k.mﬂF—nl

CHL28E+0QO0
f1=755~01

L OSE-01
4_+thu1

O 3. ABRE~-OL
— 71 . FHEFCO
3l GT7E-OL
; i1 L BRESOO

FE 7 32E-01 +— 1,27
R D3, 71ERGO
XE-1. T1.6T7E-01
XE~1 + 5., 63E-01
BE-TH L D42, 66E~01
NFE—-273 LLD<8.89E-01
HE-203 LLDY1.76E-01
[R=192 LLD<1.35E-01
CR-E1 LD« 1.m8E+00

ot~ 1 17E+00
1.39E~

Li4,22z+ul
“1,37E+OD
i 1.88E-01
SR R '%lzélE“Ql
A k! LLDY4.51E+01
= AR -85 LoDe1l.F7E-01

1.78E-01

Doa OBE-O1L

s U U J

e

e
LD . 88E-01

=00

LLDw1.61E-0L

LD S1IE+OL
LLDAL.RTVE~-GL
LLOC1 . 7BE~O1
Lo L 0DE-0OL

R

SD0116 n. 3

i
o - - t
- e TSt

T omia-t oaf ToL e

+— 1.27E-0Q1

+-— 1.19E+00
+—- 1.3Z9E-01



T

hd angGas

O0+30L" T

00+30Z

T

—

—

v *d 9110aS

pAa =

o L]

ewbIg

TO+ISLT OQ+Z0L" T
TO-35v"Cx>C1
TO~-3L0 L0710
TO-FoL " ex=d1
TOo-3aT8° " T-d717
TO-3Z0 v >3
QO+3L5°T>A™1
004389‘9
TO-369"C>d707
TO-3LE HT;GWT
TO-3TS 211
TO-3s8°Z2>011
TO-3A2L8* 10710
TOo-3B8T "L>a1
TO-J98 " 2-d77
O0+3ABT " Txd1
TO-3ZZ " LA
TO-3aBs"Cxd171
TO-3LL°G>0TT
TO-3L8 2011
T0-3Ivt"£>dT
TO~-3vv " 9-A7171
QO+AY0"T>ATT
QO+3TLT>0T17
TO-385"8>d™T
TO-3e8° 1477
ZO+3y " TG
TOo-360Z-d17
T0-326" 107171
TO-359 " T-0717
TO-AFTCTATT
lnmﬁlq'T a1
SErgsdn

OO+30 T

3 TRASTT B3
G 3P LOTIERGOVE ADAATS

LA ) - Sulv i
O p>AT1T 0TI
O0+3/C " T>d™17 g8g-
o0+389°9 Q-

T0-359° 2071 BLT-83
TO-3LZ° T-A17 TE&-HS
TO-3T8 a1 BTt
TO~-3CS "= 0F-00

TO-39 T-a11 To—My
TO-38T %k
TO-398 "%k
(”)(')+3Ei T *
To-388 "
TO-3Es "
TO-FLL750:
TC—-3L5" 2
TO-3bb " Dx
TO-3tb 907 Ta—M8
OO+IE0 " THATT WEES—-bd

T

a8

T

T

OO+3ITLTTEETTT ZET-N3
To-3c5°8:-d711 822-0Y
TO-3ER° Ts :
CO+APE”
TO-3&60
TO-29&°

QO+I3ATE T
TO-3L /L7970

TO-B99




i
i
H
i

337.232
510.87
582.62
&09. 3
17464.359

[HE
ey
Lij

SD0116 p. 5

SO G PS




S g
TR A0

I wr e e e e oA = T
- J I = S SR S T L T N =)
< N * u 4
* G - " A
. 4 + -~ - PR S, i .
B T 1 1 /A Geounm vy Mumber s

n S=rformed.
Faerformed.,

HNELLT

ML MARI
gram / Conversion

Fac

21 ! 4 GRaM
Arialveis library fils: ANLOOO

atgrioad on 29-JUL-94 at 135:47 0G0

600,
&00.

seconds
seconds

SD0117 p. 1

R A T =

W

e

Lo

1. 0000E+0O0

start of COLLEDY



%

ASH R
WHMa  Abudauz

g 93 2




M

P R Fon JORURUNRRUR: ER S F
[T U W B VAR Y o LR Y

LA g

BPE-+00
I8E-0O1
QREFOD
DIE-01
O1E+QO
BLE A
44E-01
FTEFOO
SQE~-QL
F1E~-01
CBITE~-0OL
1AE+D0
87E~-01
D1E-GL
21E+00
PAELOD0
OIE~-01

STE-OL

01
LFLE-O1
angE-o1
LAE+O0
BYE-01
-1

2LE+QQ
g ot

s
o3

S
“

(= %,_.. [ i g
»

B

EIRS R

SD0117 p. 3

+—- 1.48E-01

’

= 1, 235E+00

e DB



s

v *d 11005

o

3L EATIUNG NI

ey

LGS
w5

OO+ELET =+ TO+3TE°T
OG+ETL T
TO-362° 9
TO-399" T
TO-390" 22077
TO-358°8 : T

© QO+EEET AT O0+35Z TG
QO+ILLT —+ OO+3¥E "L OO+ILETT —+ OO+IVT "4
' TO-328" $A7T7) TO-3TT
TO-3T6 " T:d17 TG-386°

T

Z’l

390+ S50
Gz ZxC1

TO-3LE"T=QTT1 TO-BLT"Tx
TO-359 =1 To-3us %
TO-3FST " L=a11 TO-3TTE
T0o-368" To-3=8
TO~-dge” ) :
To-"age”
TO-350°
Te-3cT"
T0-39T"
TO-A9% "
TO=-368 "53¢
TO~-2LL "1
OO+360"
O+38L7
OO+350"
TO-34L&°
% SO+RATL”
' TO-35T T
TO-290 "]
6 o




v g 0 i O
Ao A 3 F = '
w..,,,,(/x’
foF K kK ¥ K K K ¥ kX kX ¥ = 0% B .

. o - o s ow ET
H Al Ty

s
&
ol

et

ZD0118

LT
7. i - DRGH Converslion
3.3B840E4+07 GRAM
Tilz: ANLOODOD

~JULL-F4 st 1A:1847320

éﬁﬁ SeC
SEC

SD0118 p. 1

Factor:

1 .O000E+O0

start of COLLECT

&

ke




i
!

W

is converged normally
mis Terminated because of no CHI-SO improvemsnt

Iy




- T Tt T TR e - i
- W’ a - - e
- - N vy T g o § —
) i RS - - i L T . oo Hi
t ¥ - PR S
- - oo ry 4

R R
PR

BEE~-O1

L FRE-OL

L BEEFOD
43E~-01
LT1E-OL
6RE-OL

« SHEFOO .
ZDE-OL
AHBEFOO
SBlE-C1

L ESEFOO

« BEE+DO

L EEE-O] +— 1 ,33E-01
L SIEHQO
LS1E-OL
RIPE-0O1L
«FIE-OL

. B7E-01
~HSE-01

. SHE-0O1

« LEE+OQO <

s TOEFO0 4 1.04F+00
nLlAEE-0L - L2180
E-01

Ee-0L

E-0O4

=01

=G0

-0l

-1

04

R0

] Ty
o lead

1T
[N

J e N -

O

4

{
IR
313 E L

L83E-01

—
»
D
J i B e b b o

NI O I I QN Ny NN I T SN S SN N A
'l 1 ]

SDO118 p. 3




o FFERGO

(2L, 0PE+00
IBE~-G1
LAHFE-OL

%, 5SE-01 ‘
BLATE-O1L
IELIPE-OL
L1ZE-01
L A9E~01
LFEE-OL
. 18E~-01
2.48E~-01L
2L e6E-0L
L OBE-O1
S L EaE-O1
CATE-OZ
= L SIEHO0
L. 2HE+00 ZAHESO0 .
. 11E-D4, %,
......-............:’."i.:.....‘&:-——:f.“ i 2 et et e e e o sors s s i e st 51 st e i

= L OAE+DO TLFHRESOD - 1, OAESQO

R,

SDO118 p. 4



5




pealk .

G e b .50 keV.
a uncertainty.

i nrmed .

Farfosrned.

MARIMELILL

FoBRAM S Conversion Factors 1.0000E400
JOE+02 GRAM

AR DGO

T JUL -4

H HOO . seconds

ifi
i
3
pi
f
+
o
i
B
+
51]
-
§ A
i2
~h
!
-
r
£}
i)
-3

ibration berfcrgg§529"li

Calibration pe¥formed

SDO119 p. 1

x




e ) k
T )
o~
g
‘e
; : A
. k-4
——f
<4 " - e, a
. " nw




d

Uj%‘ﬂ}Lzhj; -

v

LAE+O0
ISE-OL

u:’ﬁ My

PFE-GL -
ZZE+00
74E~01
44501
51E-01

G7E-01
10E~01
IREAOO
HLEFGY b
1PE FO0 4
ShE - 31

SDO119 p. 3

1.37E-01




CREADG +— 2.73IE-01
CETE-DO
S 1EESDO
LHIE-GL
EZ1E-DL
H2E~-0O1
TBE-D1

IRE-OL
&5.98E-01
2.39E-01
T.EBE-OL
2.2BE-01
5

S SR R R R

. 25E-01L
GBE~C1
B1E-01
LO7E-01

4, 24E-01
43 L Z2OE+DO0
1.36E+00
£8.T1E-0L
2L ATE-GL
$1.AEE~CL
f&LLE-DL

. S4E+OC

- ATy
el - 1, 54T 400

SDO119 p. &

Svsales



g




J
g [ A 4 = B v - = 7 7
N 3 ¥ K ¥ 3 o5 oz § ¢ E OF K KX ¥ X ¥ % %k % %

Duotaticns

oA Trench Bhm Scil

ML MARIMNELLIT

L.G823E+07 gram </ Conversion Factor: 1.0000E+00
2.8840E+02 GRAM

=y filser ANLOOO

ocn 29-JUL-94 at 18:114:16

m
M
3
b}
1
m
+
e
i
ifi
i+
&
]
i+
Q
b

inration performed O2-JUN-94

SD0120 p. 1

E3




oy
4

e Quotation at 1.00 sigma
i Confidence Lavel at 25.0%

D120 p. 2

a4

A

BI-211.FR-2

TL-208 . Na-2
ANN-RD

BI-214,.8C-44
K~40




¢ *d oz100S

TO-3.L9
TO=3PT
+ TO-3TE
OO+RLT T 4. QO+3TT
LAY g e L OQH3LE

OO+ILE

. TO-3057 10710 To-30%

pe
1 1.

]
A __3 4

~

TO-3&L°

. OO+ALT

TO-31 7T

To-3T6 7

TO-2G8" T

OO+aPsE

TO-IES°T ~+ TO-386

QO+34Y

i35G

TO-35&

QO+3%6

TG—-A8%

Q0430 T*

' TO-3$E

- TO-3+ T
. OO+ El ‘?CS -
OO+Iv e

SoQ

Rk
P U N W ot Bt -




% d 0Z10dS

QO REE T T

Wﬁﬁﬁ

.,
)

QO+F[L0"
DO+3E= " T ~+ TO+3TH*
TO-30&°
TO-39"
TO-T308 ¢
TO—E#?‘
To-3e6”
TO-35¢ "
To-380"
TU—EUQ‘

P
i

.“+ TO+3TH "
T(-""‘j\ )é)

r']('y+‘317g . '[

W???Th{”f#plﬁguﬁ7ﬁ

;)
L

TO-385°
To-300"
Ta-3g&°
TO~3&L"
O0+3A6T "
OO+328"
OO+ IS0

-
i

QOe+3eT o
DO+TLE TR0

040 s

d g

Y S R




P e

RS I
£GH.T70

L1i9.21




i
A
s

P
5
s
ks
>
>
e
£
)
¥
-
Fes
Eand
i
=
4
e
2
£
to
3
*
K3
£
£
»*®
€
¥
ka3

3
e

O3
s T oo omach side of peak.

ansitivity:
Eroegy Window: +— 1.00 keV.
1.00 sigma dncertainty.

i
.

LB Calculation Fericrmed.
Miltiplet Analysis Ferformed.

e brum saved in Disk File SDO1E)
ko

mrr Water Z2lans

iptions S00 ML MARINELLI

3.25330E+02 gram / Conversion Factor: 1.0000E+00
2R40E+0Z2 GRAM o

file: ANL OO

started on 29-JUL-94 at 19:12:07

MLECT Live Time: LHOU . seconds

0000 hours EEFORE the start of COLLECT

Spo121 p. 1 : L



SDOI21 p. 2




DT 24 g+ 1

DAYS 4L L0

-

{
i

10E-0O1
1EE+00
LORE-OL
S1lE-O1
«S2E-0OL
« 7AE4O0
«B4E-0O1
IRE-01
ATE-0O1
. AOE+O0
LAETE-CGL

[

R
:

U S O A
1

-
g

L E2E-D1

. S84, 7AEFTO
LDk .848-01
LDY1 . 39E-0O1

P

s

.
H

iy

AvivivEcRvivEvivEvivlvRelelv

. . B4E+00
i LERE-O]

RSN AR S T A

1
T

ORE+QD
LLD TE-O1
« LOE4OO
L ERE-0O1
nBl1E-0O1
R2RTE-OL
«FT7E~OL
LALE-O1
L OFE-O1
. LAE+O0
2EE+0QQ
SRE-GL
85E-01
H5iE-0F
ZBE-~01
15FE-01
OFE+OD
L ABE-01
GHBE~-O1
SBAHESGL
L LTE+CO
« SYE-OL

F7E~-0O1

~

- 2 IE-01 LLD
L9TE-D1 LLD<
LA1E~DL LD
-OFE-01 © LLDH
14E+00

G b b R

I RSy

N RN e G

i o
0

JE-0O1

TLATERQ]L
w1l . S0E-OL
LiDad., FOE-02

LLDE7 . 47E~0L

sp0121 p. 3




[1E-0L
49E-01
S4E4+00
7OE-OL
L7E=OY
H fi},t, ey ) 1

_.'7

e

L.

i

P
i t;? ‘“_,

BEE-O1
19E+01

i
—
i

‘u
»

i
e

<

FEE-01

JULI

L OT7E+OD
. 2A4E-G1
L D4E-0OL
SAPE~-O1
« 73E-GL
34E-01
~BEE-OZ2
DERE-D1
sBEE-OL
LO2E-OL
LHBE-02
LOZE~O1
FLE-02
14E-02
L OSE-0O1
L3.0DE-0OL
D=8 .97E-01
L. 2AE-01
w7 S6E-0OL
3. 98E-01
<1.11E-01
24, 17E-01
ThLI1IE-DL

<, O7E4+D0
7. 24E-01
O4E -1
L ADE-D1
FEE-0L
S4E-01
BhE-~-0O2
2EE-01
b HE-D
SRE
a.&BE-082
OEE-01
FEE-OZ
14E-~G2
D9E~-01
OERE~-O1
F7E~0L

;fntﬁhjhzbdyrjliﬁfbidxiiiﬁﬁﬁiiEﬁii""f”f"f?f"ﬁ

OOE“Oi +-- D, OOE-O1

- 4 A S —
at 1.050 Sigma
avel ah PF3.0%

+~ O,00E-0O1L

SDO121 p. 4

e R



o,
o

-
=

1.

She¥

SDO12L.p. 5




¢ow oW R K w5 o F 4R & ¥ K Y W ow K X % K ¥ K K % %k k¥ % ¥ % X % %

¥
SN X
L A A MMA g P E i g My LY B 705 %

£ 0% F F ¢ o% X ¥ K K X K X £ X ¥ &% & ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ X ¥ ¥ ¥ X X % %

J YR D AR AMETERS

Pt R ol 1.0

mibEr 1

4 zn =ach side of peak.

PE5.0%

A
IR

Wirdows: +- 1.00 weV,.
;o sigma uncertainty.

wilD Caloculaticn Fsr f: med .
1 )

2o

of Spectrum saved in Disk File SDO
B g b
psoription: Doock Fit &2

s UmccrlJt_unu G0 ML MARINELLI

iizes 7. 1310ES02 gram / Conmversion Factor: 1.0000E+00
Sizes 8 884UE+02 BRAM

Library filesi: ANLOOO

o ZO-Jul-24 at G5:02:08

S LECT Live Times 500, seconds
Real Time:
Dzad Tlme:*

5 dﬁllbratlﬂn%~.“; W B9 —IUL -4
Lo lancy allbratkdhbﬁbr' ned O2-JUN-94

SD0122 p. 1



X atuinig
. i hd 1

~3F

i =
i 1.2
s 1.5
s ia
L }. + 5
. .y
"’"i [P
[ a
= 1.4
A oy
A 2.2
L)
L=

7 .2
g 0.5
o .8
10 2.5

ror Quotation at 1.00 sigma
Faak Confidence Level at 93.0%

N

[y

e g
,;..4 l:U for

2l N D L e

[}

%

4

&

X

N,

P

B-AUB-74 1110974

a

N BN R T
Lo b iy

1
1
1
S

r
P)

s
e

20,

>

P
s

472
21.2

11.3

¥
=

Nuclides

FR-212
Po--214

AC-22
BI-211,FE-214
C5-1738
TL~-208
XE~-135,RI1-214
C5~-17

AC-228

K—-40




XE-13T1M
BA-1E9
CE-139

L

Fraicp)
ROz 228
IR P 5}
2,

=87

Ty
FE—-17352
v e

Yo 1.5.5M

FR-T10

Pl R Lo 3
B gy

8‘ - ()
CGREEOL
OIZE+OD

O7E~0D1

»

"

a

r
e
3
aiUriL%;lﬁjM

.

3 B e b
.

LPE-0L
IBE-OL
43=~-01
HOE +O0

u

> !
[

446K "—l)l
= )E-r—( 30

Y

2

NENRRepELDLANE

> 4030

,05E+uu
HRE+0D
E9E-01
25E-01
Z1E-C1
OBE+D1
T3 L O2EADO
PLDC2 . 0T7E-01
LLDIE, 61E-01
LLDYG . 44E+00
LLDEEL28E-0L
i {2 A4E+QO
. SBE-O1
L LTEROO
1.4BE+00 +-
14 . B2E+00
DE2017E-01
LT L EBE-0OL
DOEL48E-01
LD 1, £0E+00
1
1
a3
~
4

oy e

D2
LD

)2 SOE-GL
LALE-D1
. SOE+GO
L OOE4+0O0 4+~
ZSE-OL 4
SHE~O1
E4E~01
B8E-01
THE-01
PEE+00
1401
A41E-G1
Z1E+D1
BLE+0O
2BE-01
O2E-D1L
IHE+OL
TRE-
- DRE-T
GE-O1

SDO 122 p. 3

@ omnart
. o —
= o

1.565E

{.54E+00

1.8%2

~31

-1

o F

£




12E-01
EEE-OL
TRE+OZ
O5E~-O1
TBE+0O
Q1E+OO
FLE+OO
6. 48E-01
LLD5.62E-01
19E-01
2ZE-01
45E-01
RIE~0O1
44E+00
29E-01
« 2OE-O1
1Z2E-01
18E-01
12E-01

LLDC2.8TE-OL

LED<4.26E-01
+— 2.01E+00 1.78E+01
LED<1 . 40E+OO
LLD<8.10E-O1L
LLDLE.O7VE-0OL
LLD<4 ., 64E-C1
LLDCT7 . 71E-01
LLDR . 51E~-31

+— E,78E-01
D1E+00D
QIE4O0
48E~-01

e L 2PE -1
L. LBE-0O1
2.17E-01

ELD2E+01

R

de

o e

SD0122 p. 4

o]

2.78E-01

2.01E4+00

2.B2E+00

[ A




i

409 .37
B2.80
08.87

i




GoAMME SR E T T T s

S % R T X K K K K X X X K X K ¥ x5 % %X ¥ % ¥

i o T oA omoa M E T OE

metey Numbhsr s

Windnw: +— 1.50 keV.
1.00 sigma uncertainty.
=zrformed,.
sig Ferformed.

im Disk File SDOLZ3E

M e e
[ IR

Mi. MARINELLI

3.

PR RS

riptiony
: 5.5 408400
ize: R.BB40E+DZ GRAM
ihirary Tile: ANLOOO

tad on 30-JUL-24 at 07:00:42

&GO . seconds

libratiod 2gr?orﬁ§§%29~JULn94
v Dalibration performed 0Z-JUN-%4

LN

SD0123 p. 1

on 2ach side of peak.

g am -/ Conversion Factor:

o) 0000 hours BEFDRE the start

¥ % % ok ® X

Tt

j—y
1]

1

1. COODE+QO

of COLLECT

P

¥
¥
¥




m
>
=
N
’l
il
Ui

FWHM - Dac
kaV oo

3
)
PR
\
Fl

Juotation
Tornfidsnos

Q0 sigma
at P5.0%

D= Muiltiplst Analysis converged normally

Platiany

SD0123 p. 2

P

oy R R
Rl RO S

XE-173%,
aC-22E

K-G0




€ *d gz100S

DO+IATET -+ OO+3IRC
QO+H6%

. TO-384
OO+3LT
T G-3048
TO-4d9%
TO-356
GO+3TT "4, i
TO-365"T —+ TO-ZGLS" 6 TOQ-3&E"T —+
[S T S N
OO+ZTL
iITT "<

QO+ 3HS
; ‘ TO-3T%
' TO-3AGL
GO+3AFT
QO35S
TO~-Axby
TO~-38F

TO-394

g




S aatad

% ~d gzi0aS

QO4+AST S -+ TO+EG0T
T4-38

FO-32i
""(:)__'3",3-[ IS
TC-387 T
TO-3F9 T

p O0+3TH"
OO+ITF T -+ TO+ATES
) TO-38¢°"
TO-36E°

TO-35T"

TO-3T0"

TO-3E0"

To-36%"

To-3871T°

To-E2yTC

TO-352°

TO-ATLT

TO-3E0°

To-3F¥2°

' O-3ad
TO-398°
OG+ELT T
GO+dTL"

o=+ OO+3TE
TC-36%
ZO+HES6

-

& OO+3ATT 5 —4 To+IA050 [mLm

b Ep9 " 9-C1
*3TY " T+C71
TO+3ITET

TO-36
To-357
TO-3TG
To-3%
TO-369
10387 "

1 ” P

' 04 0 L

S
sAod
L Py
=371
L T
A
o7

Wi ™ Ok

i
Soioe
P O

J o

I
R

TR g

o S




-y

I.

U
Y
F.. .
ift
; .
fit

. .

ITREE S

£ .

v .

sl R : )

(i e .

[R5 RNy
S

g.
B2.71

-rer
o
=




st
»
*

o

foiay
, ‘o - v -~ [asCEL o
~ - T R SO I S &

00 keV,

Aaintv.

't e

~ar

iNELLT

2

S Conver

\1 ,{ e

,—u— QM
[-'—\QNLQI_)(_)

SPLEDT started on O2-AUNE-94 a2t B l7:
Live Time' A0, seconds
= AGO. zeconds

e;l Time
Dead Tlme.f

hulu‘rn

e 00 00

.
,;:- u.r~ -

SD0124 p. 1

File SD0O124

sion Factors; 1.

QOOOE+00

ne start of COLLECT

® € o

X




£
- = -

[T el

TR -

Energy FUWHM
keV keV

27I8.90C
295,40

-

a4 1 m
i s od
= 1.4
£ 1.4
7 3.3
= 1.7

at 1.00 sigma
&

vel at F5.04

LY 3 I8
Met Yres

SD0124 p. 2

DR SUG-TL

o
29.8
I5.2
40.8
i%.6
28.4
32.2

14,32

~J

Murlidoeg

PE-212
FE-214
AC-208

TL-208
XE-1335.
£5-1%7
K—Aa0

]

tond

~214




RSN

ORE+QO
IIEFOO
P 26E-O1

A B ks 10 R

L15E-01
L RLEFOO
. SRE-01
" ZAE+OGG
L PEE-O

~41E-GL
. 78E-01
. 2BE+OO
L1FE-0L
LHOE-GL
« 2FEHCO
L AZE+OO
LFIE-GL
L 22E-01
»F4E-01
L7BE-DO1L
L F2E-01
LATESOC
LT1E-GL
- SOE-G1
ARE+OL
L FLEEHOO
.89E-0C1
LHBE-3]

1.28E-01

s DHRECO
1GE-01 LD

ARSI p S P Y

o4 ;n L

3. ZOE-OL

T b3 U s R e R e R L R e L

SD0124 p. 3

o o

o

w ot

E~-0O1

ey




% *d %Z100S

PETOAS ST1d4 UT PEAES

L

SOG4 FEOIBAST S3UIIDTLUCT I
BWHTS 00*1 3 n E

GO+3058°T —+ TO+2RTT
oO+38F° T-J717
TO-HL : =d771

, TO-385" T EFR v
T0-398°1>d1M O T -

TO-308 ' 5:d1 TO-30B" &0
O0+328° T>ATT OO+ITT " T
OO+30S"T —+ TO+IVO"T QO+308° T —+ TO+3H0O"T
TO-3TY " T>a77 To-3TH " oxan
T0-36%° 10717 TO-3et " T
TO-309 " T>a7171 TO-307"1:
TO-390" a1 TO-390° T
TO-390 >3 TO-390 "
TO-FZH T2 TO-3T4 7
TO-3GT 9071 TO-357°5
QU+3E0 " TXd M OO+3AT0 T

ey

TO-3TL°8-G771 TO-3TLE g i
: TO-3&6T 253 TO-Z&E "D xGT G050
TO-358 " 23T TO-355° L0717 G9-NZ
TO-389 90T TO-389 9> EG-H
TC-3P0" L35G TO-350° TE&-ME
OC+3e0 "2 -0 OO+E00" PSR v

=T QO+3T8 "
I DG+3%0
#AT 0-3T9

QO+3TE" &
OO+4dT0"
TG-38F 7 ¢

CO+AFT THATT

ial

:?
T
]
L :
9 G
TO-3ZL "+ >C7 TO-JCl b
/ I
T
To-386° 7

Ee

I U T

> @~ @ Wt

HETREN RN




-t )

i

o B

G
i
Hi
i

X

Heies
¥

6 BOY
0&°2BS
105 Ve 1
&1 BED

2

R




e : A T A B R R
i - " o ~ e - - L e S
G oA oM MG IR I B

.
,,
: e s B4 amMETERS

ot

rmlms side of peak.
SRS NA

1.50 keV.
wioasrtaintyv.

[al
P
E
+
1

=]
W
i~
T
1

™

Farfarmed,

ooDatl P
itiplat Analvsis FPerformed.

izmk File 2D0OLED

GRAM

C--94 at D8:IZ0:00

zaconds
seconds

ed 02-ALE-F/
Calibration performed 0Z2-JUN-24

SD0125 p. 1

[y
ot

un

bt / Conversion Factor: 1.0000E+00

BEFORE the start of COLLECT

Treidl




Y2 105

8.
o
et

Fa.

00 sioma
1 at 95.0%

Frror Dunteation 2+ 1
BV

g
Y]
o]
&
[*5
ful
]
3
]
]
-

Toak
1 Multinlets processed.

% - Multiplet Aralysis Terminated because of no

| o 'SDO125 p.

19,3
18.4
I0.8

o

211.7E-214
TL-208 . NAa-22,
ANN-RD

200

HE-13I5 HT-714
QC-2728

K—-40

e
i




TO-366° T

QO+Z0L

TO-FL0°E

4
!

~ -
-0
'L

B R I B |
™

,
0

TO-359"
H3+306
TOo+3IRL"
QO+306 "
T0G-36C°
TO-329"
OO+3ABT
TO-36T7°
T0-319°
T0-3A8T1°
QO+Ibs”
QO+305 "

L Rl

TG-3TE -
(ST Pl
10~-378"
OO+3TE "
T0-38T
TO-3&6% "
OO+3LT
QO+305
To-386"
T0-366
To-38% "

4O OO D U O 0




% -d gz100S

OO+EYLE —+ TO+E98° L =

LS T AT
3865
TO-F59 -0
TO-316 801
T~ )"'3&_: 8 G—'_l
. TO-3009:07T1
OO+H0T S ~+ TO+3P0"O OO+30T " —+
TO-30T°8-G771
T0-3Zc -7
TO-3& -3 TO~-361 "«
TO-3AZT "= O30T
TO-30Z "7 TO~-30
TO-3LT 72070 TO~HLT
TO-3&F " L0 Tii-Fdab
DO+ErE " T3
TO-309 " L
IO—?T&'?Gulw
TO-3078
TO~-308" ¢! GW
' TO=-3SL 33717
FTO-346E" L0770
QO+ILF -3
[ST8 T 2 PRGN
TO-391*Y —+ O0G+3STT TO-325T % -+
TO-38°1-C07
SOFIAFE T AT

N

Q@AM

l
N

wtigq&




TGt &0%




