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1.0 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 of 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.  

2.0 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 1/2 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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Figure I Cabot Performance Materials, Revere, PA
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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 

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/TES 

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 

Ludlum 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 10-12-94 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 
(Arem/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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4.3 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: 

1Rb Rb 2.71 - 3.29 ÷ 
T T T A4DA-b 

(efficiency ) (Probe area) 
100 cm 2 

where, 
RI, = background counting rate 
T) = background counting time 
T, = sample count time 

All MDA calculations are in units of dpm/100 cm2 . The probe sizes of the 44-9 
and AC-3 are 15 cm- and 59 cm 2, respectively, which were entered into the 
equation.  

5.0 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 of one trench the width 
of the unremediated area and three pits as seen in Figure 2, Appendix A. The area 
measures approximately 19,900 ft2 and consists of a mixture of soil and slag to a 
depth of 4 feet.
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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 Soi <.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 I I I I I 

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 ft2 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 TI-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 <.64 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&5 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 ft2 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.

7
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pCi/g 

Thorim Uranium Potssium 

Sample Description Ac-228 Pb-212 Th-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 [.05 1.5 <.85 <.43 20.4 

Trench Soil and Slag 0.93 L.14 <.71 <.61 <.71 <.41 16.2 

Trench Soil and Slag < 1.28 1.19 <.87 0.94 <.62 <.36 19.1 

Trench Soil <.81 0.50 <.39 0.40 <.50 <.26 5.7 

Suiace Soil <.38 0.18 <.r3 <.35 <.48 < .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 ft2 

of area with the grassy area measuring approximately 4,300 ft2 . 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 spectroscopy, 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 data in pCil/g.  

Although no slag pieces were found in this area direct readings of two to three 

times background were found.
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pCi/g 

Thorium Uranium Potassium 

Sample Description Ac-228 Pb-212 TI-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 - I 

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 ft2 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 TI-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 from Creek <.22 <.27 <.27 <.26 <.34 <.23 <.81 

Random Slag <7.31 14.2 <4.61 147 139 <3.67 <22.2 

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 01.83 1.06 1.05 <.55 <.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 (1.9 <.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.  

6.0 References 

1. "Work Plan for Subsurface Sampling at Cabot Corporation, Revere, PA;" July, 
1994.  

2. NUREG/CR-5849, "Manual for Conducting Radiological Surveys in Support of 
License Termination;" 1992.  

3. NES Procedure 82A8006, "Radiation Worker Handbook and Training Manual." 

4. Ensearch Environmental Corporation, "Radiological Characterization Survey 
Report for the Cabot Performance Materials Revere Plant;" April 1994.
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RADIATION 
MEASUREMENT 
PRODUCTS

BOM s 6801 Cochran Road * Solon, Ohio 44139 

Phone: (216) 248-7400 * Fax: (216) 349-6581

CERTIFICATE OF INSTRUMENT CALIBRATIONI

NUCLEAR ENERGY SYSTEMS
CUSTOMER

micro rem
INSTRUMENT MODEL:

57338 Q# 
B172G 

SERIAL #

CALIBRATION DATA

RANGE EXPOSURE RATE INST..AEADING EPOSURE RATE INST. READING 

X1000 160 mR/h 1607 0 40 mR/h 41 

X100 16 mR/h 16 4 mR/h 4.1 

X10 1.6 mR/h 1.6 400 uR/h 400 

Xl 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.T.) STANDARDS.  

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

FACTOR OF 1 urem/h

1 uR/h

* CALIBRATOR : J.L.SHEPHERD / MODEL: 28-6A S.N.:10081 

"CALIBRATED BY:- A TcorporationE:



S:esigrer ono Moruroctrer LUDLUM MEASUREMENTS, INC.  -r 
Scientific and Industrial POST OFFICE BOX 810 PH. 915-235-5494 

instruments CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO. 915-235-4672 
"WEETWATER, TEXAS 79556, U.S.A.  

JSTOMER NES ORDER NO. 206556 

Mfg. Ludlum Measurements, Inc. Model 2929 Serial No. , 

Mfg. Ludlum Measurements. Inc. Model 43-10-1 Serial No. `1-,, I , 

Cal. Date C • _ _-'_"_ _ I Cal Due Date !- '-" Cal. Interval 1 Year Meterface 202-014 

Check mark Eapplies to applicable instr. and/or detector lAW mfg. spec. T. 7,5 OF RH 60 % Alt 692.8 mm Hg 

[] New Instrument Instrument Received 0 Within Toler. +-10% E] 10-20% 0 Out of Tol. 0] Requiring Repair 

[ Mechanical ck. [• Window Operation 

? Audio ck.  

[f Meter Zeroed Alpha Sensitivity 175 mV Beta Sensitivity 4 mV Beta Window 50 mV 

Instrument Volt Set V = Z, L . on High Voltage dial. High Voltage set with detector connecTed.  

HV Readout (2 points) Ref./Inst. / 500 V Ref./Inst. _____/ / 2000 V 

COMMENTS: -.  

Gamme Calin Gi M de-I ponp pted pervnxi= to scums except fr M 44-9 in finct fm probe sces om.  

REFERENCE CAL POINT INSTRUMENT RECEIVED INSTRUMENT METER READING* 
Alpha Channel 

Digital Readout 400K com . • c .C' •A9961

40K cDm _______._____,___.._ 

4Kcpm ____________ m.LY5O 

400cpm ,_ 

40cpm . Lk§) 

REFERENCE CAL POINT INSTRUMENT RECEIVED INSTRUMENT METER READING* 
Beta/Gamma Channel 

Digital Readout 400K cpm 1 -T" ) 

40K cpm •-t'fr" C ___ _._ 

4K cpm ___________ _ ______ 

400 cpm !1GO 

40 cpmUrtt 1% it 2 
*Uncertainty wvithin tI 10% C.F. withint•20%

Lud•lm Meaos nt5ts, InC. certifles that the above Instrun•nt has bew calibrated by standards traceable ta the National Institute of Standards and Technology, or to the calibratio• facillites or 

other Interntional Standards Orgonbzation members, or have been derived from accepted values of natural physical constants or have been derived by the ratio type of calibration techniques.  

The calibration system conforms to the requirements of MIL-STO-45662A and ANSI N323-1978. State of Texas Calibration License No. 10-1963 

Reference Instruments and/or Sources: 

Cs-137GammarS/N [01162 0 G112 0 ]M565 0l15105 0'T1008 ET879 0 Neutron Am-241 Be S/N T-304 

9'Alpha S/N T-1 E Beta S/N C V4 (2~ M ~ T.99 (*VCbv2ý [0 Other ________ 

m 500 S/N 54680 E0 OsU oscope S/N_ E Multimeter S/N 57390613 \ € ,-? -~ 
Cibrated By: - I-A"ý/k b•j V - Date -

Reviewed By: / Date -

FORM C25 02/04/94



IhA Designer and Manufacturer 
of 

Scientific and Industrial 
Instruments

LUDLUM MEASUREMENTS, INC.  
POST OFFICE BOX 810 PH. 915-235-5494 
501 OAK STREET FAX NO. 915-235-4672 

SWEETWATER, TEXAS 79556, U.S.A.

Bench Test Data For Detector

Detector 43-10-1 Serial No. L•Ž• I.  

Customer NES 

Counter 2929 Serial No. •D•JGC) 

Count Time 1Minute 

Other

Order #. 206556 

Alpha Input Sensitivity IS ) mV 

Beta Input Sensitivity mV 

Beta Window • mV 

Distance Source to Detector t

Background 

Aloha Beta

Isotope Va- ý43ý 

Size_ 

Aloha Beta

Isotope 7c.9 
Size 

Alpha Beta

Isotope j_,.  

Size , I, 

Alpha Beta

0O7 2,~L~ 

:; i _s Z/9 1 613 

-. l~ 0 -7 0Z3L11 •coo : ? oq

Signature

FORM C46 02/23/94
s Serving The Nuclear Industry Since 1962 e

Date "-

High 
Voltage



es;gner ora MarUTOaCtfe LUDLUM MEASUREMENTS, INC.  
of POST OFFICE BOX 810 PH. 915-235-5494 Scientific ana Indust'rial 

Instruments CERTIFICATE OF CALIBRATION s01 OAK STREET FAX NO. 915-235-469 2 

SWEETWATER, TEXAS 79556, U.S.A.  

JSTOMER NUCLEAR ENERGY SERVICES ORDER NO. 206556 

Mfg. Ludlum Measurements, Inc. Model 2220 Serial No. q _ _-_ 

Mfg. Ludlum Measurements. Inc. Model 44-9 Serial No. __. ________ 

Cal. Date 06/08/94 Cal Due Date 06/08/95 Cal. Interval I Year Meterface 202-159 

Check mark gapplies to applicable instr. and/or detector lAW mfg. spec. T. 7,5 OF RH 60 % Alt 699.8 mm Hg 

LI New Instrument Instrument Received 2rWithin Toler. +-101% [] 10-20% [] Out of Tol. L] Requiring Repair 

•. Mechanical ck. Meter Zeroed ] Background Subtract L] Input Sens. Linearity 

F/S Resp. ck Reset ck. Window Operation 

Audio ck. LI Alarm Setting ck. Batt. ck. (Min. Volt) -" ,- VDC 
Threshold 

Instrument Volt Set 92D . V Input Sens. 35 mV Det. Oper. 900 V at L5 mV Dial Ratio 100 10 mV 

[6 HV Readout (2 points) Ref./Inst. 50/ 5 V Ref./Inst. _• / % / 2000 V 

COMMENTS: 

Ga~mm Cdbrýn GM declocti~bnsd p perpmnx~cua to soea=W~ fo~i r M 44-9m in t~he ft E * p1 xx femsmMs 

REEENEINSTRUMENT RE.. .STRUMENT 

RANGE/MULTIPLIER CAL. POINT A ETER READING 

X 1000 400 K CPM .1 A 

x 1000 100 KCPM 
X 00 40 K CPM __ 

X 100 10 K CPM _____"_.  

X O 4KCPM __ n_____ 

X 10 1 K CPvg 

X 1 400 CPba _ _ _ _ _ 

x 1 100 cPaw )C7)

*Uncertainty within t 10% C.F. within : 20% - ALL Range(s) Calibrated Elecfronically 

REFERENCE INSTRUMENT rNSTRUMENT REFERENCE INSTRUMENT INSTRUMENT 

CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING* 

Digital Log Readout 40 P 39CA'*' ICA91, Scale 500 K CPM ••RE 

40 K CPM 399cfl 5•qq,9 50 K CPM CIA J'-<, 
4 K CPM- 4-k ý-ýX) 5 K CPM- •,5 e 

400 CPM LkyT )C] 500 CPRM sex Si 

Ludlum Meosureenlets. Inc. cmifies that the above Instrument has been calibrated by standards traceable to the Notional instithte of Standards and Technology,. Or to the colftfotn ftcilities of 

othwg lnternatIronl Stcandd OrainIzation nlmebe or hove beel delved from aCcepted values of natural physical constants or have been delved by the ratio Iype ot cattbrtion techniques.  

The c•l•brat•on system confor•ns to the requi•ements of MIL-,1T-45662A and ANSI NI23-1 978. State of Texas Calibration License No. 10-1963 

Reforence Instruments and/or Sources: 

Cs-l37 Gaoma S/N 0 1162 0I G 112 [1 M565 0 5105 [] T1008 [ T879 LI Neutron Am-241 Be S/N T-304 

LI Alpha S/N __ Beta S/N __ Other 

. m 500 S/N 54680 LI scilloscope S/N__ _ Multimeter S/N 57390613 

Calibrated By: Date_______ _________ 

Reviewed By: L k-I Date ___________________ 

FORM C22A 02/04/94



Designer and Manufacturer 
of 

Scientific and Industrial 
instruments

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

501 OAK STREET FAX NO. 915-235-4672 

SWEETWATER. TEXAS 79556, U.S.A.

Functional Check

Customer NUCLEAR ENERGY SERVICES Order #. 206556

This Certifies that Ludlum Model 44-9 Serial No. FJn(§Ln-o1 I has been functionally checked.

Refer to applicable instrument manuals for specific operating instructions.

This Detector operates at 900 Volts, 35 mV Sensitivity.

Check performed by 

Reviewed by -

a Serving The Nuclear Industry Since 1962 *

I�I

Date 

Date

FORMCIA W103/93

m II p



Designer and Manuiacturer 
of 

Scientific and Industrial 
Instruments CERTIFICATE OF CALIBRATION

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

501 OAK STREET FAX NO. 915-235-4672 

SWEETWATER, TEXAS 79556, U.S.A.

JSTOMER NES INC ORDER NO. 206624

Mfg. Ludlum Measurements, Inc. Model 2221 Serial No. (y -71.5 

Mfg. Ludlum Measurements. Inc. Model 44-9 Serial No. R n, alz 

Cal. Date 06/16/94 Cal Due Date 06/16/95 Cal. Interval I Year Meterface 202-159 

Check mark gapplies to applicable instr. and/or detector lAW mfg. spec. T. 72 *F RH 48 % Alt 699.8 mm Hg 

[ New Instrument Instrument Received J1ithin Toler. +-10% E] 10-20% [] Out of Tol. [] Requiring Repair 

Mechanical ck. IfMeter Zeroed E] Background Subtract FfInput Sens. Linearity 

F/S Resp. ck Reset ck. Window Operation 

Audio ck. IZ Alarm Setting ck. Batt. ck. (Min. Volt) 4.4 VDC

Instrument Volt Set 900 V Input Sens. 35 mV Det. Oper. 9[0 V at
Threshold 

$5 mV Dial Ratio 100 = 10 mV

1! HV Readout (2 points) Ref./Inst. 5O L' 500 V Ref./Inst. I q / 2000 V 

COMMENTS: 

Gamma C*xv: GM defewors Dostioned Den~wdcub to morce exce;*fOr M 44 in wtIct the frmt of ccbe facs sours.  

REFERENCE INSTRUMENT REC'D INSTRUMENT 
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING* 

X IK 400 K Cpm H•o _ _ _ 

X I K100 K 1com 10_ _ __ 

X 100 40 K com _ _ 03_ ýio 

X 00 10 K cpm )cn 'ion 

X 10 4 K cpm goo too 

X 10 1 K cpm r(0 _ _ _ 

X 1 400com 100o too 

XI 100 cpm IO _ _ _ 

"Uncertainty within± 10% C.F.within±20% ALL Range(s) Calibrated Electronically 

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT 

CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING* 

Digital Log 
Readout 400 K cJ m LOZL t Scale _500 K cm sc, o LK 

40 K cor M.c.z.oo4t5 50 K cpm so V, 50 K 
4 K cgm q0 40 0, H 5 K ca~m -

400 cprm u100  "1100 500 com 5cj,.  
40 cpm 4f '-10 50 Qcpm _ So

Ludlurn Measurements, Inc. certifies that the above instrument has been calibrated by standards traceable to the National Instltute of Standards and Technology, or to te cali•ralion raclities of 

other International Standards Organization members, or have been derived from accepted values of natural physical constants or have been derived by the rotia 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 SiN [] 1162 fG1 12 E M565 0 5105 El T1008 0 T879

-' Alpha S/N 

[' m 500 S/N

Calibrated By:

[] Beta S/N

63893

E] Other

[] Oscilloscope S/N [__ Multimeter S/N 57770262

�f&��La� Date 6- 1679

Date
Reviewed By: ... 

FORM C22A 02/04/94

El Neutron Am-241 Be S/N T-304

r ,



i Designer and Manufacturer 

Scientific and Industrial 
instruments

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

501 OAK STREET FAX NO. 915-235-4672 

SWEETWATER, TEXAS 79556. U.S.A.

CONVERSION CHART

Customer NES INC Do 

Model 2221 Serial No. (______ __ Detectc 

Source Cs-137 194.6 mCi

te 06/16/94 Order #. 206624 

r Model 44-9 Serial No. P0, 0 69•) (Z

High Voltage 900 V

Reference Point Meter 

150 mR/hr Z 

50 mR/hr 

15 mR/hr 

5 mR/hr 

1.5 mR/hr 

1.0 mR/hr 3 

jignature:

"As Found" Readings: 

Reading Range/Scale

,-, ___ O .l__, _', 

2-__ _ __ __ _

-I-

+

+

f

After Adjustment Readings: 

Meter Reading Range/Scale

16_ L " 

&'i0

__________________________________________________ 4

__________________________________________________ 4

__________________________________________________ 4

__________________________________________________ 4

Date 0~ b- I Y

FORM C17-)A 05/04194
* Serving The Nuclear Industry Since 1962 *

I

C--ý2 -ý7



Designer and Manufacturer 
of 

Scientific and Industrial 
Instruments

CERTIFICATE OF CALIBRATION

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

501 OAK STREET FAX NO. 915-235-4672 

SWEETWATER, TEXAS 79556, U.S.A.

.TOMER NUCLEAR ENERGY SERVICES ORDER NO. 206556 

Mfg. Ludlum Measurements, Inc. Model 2220 Serial No. S 1,Y 3I,• 

Mfg. Ludlum Measurements, Inc. Model 43-5 Serial No. _____" ___,.)_ 

Cal. Date 06108/94 Cal Due Date 06/08/95 Cal. Interval 1 Year Meterface 202-159 

Check mark gapplies to applicable instr. and/or detector IAW mfg. spec. T. . 75 F RH 60 % Alt 699.8 rnm Hg 

[ New Instrument Instrument Received EVWithin Toler. +-10% [j 10-20% fl Out of Tol. [] Requiring Repair 

Mechanical ck. Meter Zeroed I Background Subtract -- Input Sens. Linearity 

F/S Resp. ck Reset ck. Window Operation 

Audio ck. [] Alarm Setting ck. Batt. ck. (Min. Volt) IIL. VDC 
Threshold

Instrument Volt Set 900) 

1ý HV Readout (2 points)

V InputSens. 10 mV Det. Oper. 900 V at L0 mv LDialKRatO 12V -= i I 

Ref./Inst. _ _q_ _ _ _ / 500 V Ref./Inst. 1J9.•L-" . / 2000 V

COMMENTS: 

G.wm Cdb-,on: GM p-. r -psed t-•-- , t,-io s i ---- t. r M 44-9 in -4 f tof a e ,a 

REFERENCE \ INSTIJMENT RECD INSTRUMENT 

RANGE/MULTIPLIER CAL. P01INT &"AS FOUND READING' METER READING* 

X 1000 io'n _________________ 

X 100 __4 ___)__ ___ 

X 100 IC) L I_ _ _ _ _ _ _.) 

X 10 quZ) __ __ __ __ __ _ 

X 10 __ "Id_ _ _ _ 

x I lilt 1 •00 ion 

"*Uncertainty within ± 10% C.F. within ± 20% r It Range(s) Calibrated Electronically 

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT 

CAL. POINT RECEIVED METER READING* CAC POINT RECEIVED METER READING* 

oigitai , Log r 

Readout 32~ 3 93 Scale SSa 

qz toIN! " -l - -

- *.. S4 K..~h.I fr, .14. <

Ludkum Measxeernents. Inc. cortfies that the above inslkumet has been clibroted by standards troceabe to me National Institute of Srandaoro and ,.. ....-.-.... ....... -.  

other internattonal Standards Organizaton members. or have been deried from accepted values of natural phys•:c• constants or hove been derved by the ratio type of calibration techniques.  

The -- •abration system conforms to the requliremonts of KIL.-ST•-4S•62A and ANS11 N323-1978. State of Texas Calibration Ucense No. LO-1963 

Reference Insftumenti and/or Sources: 

Cs-137GarvmnS/N 011162 E]G112 SM565 [15105 L1T1008UIT879 0I Neutron Am-241 Be S/N T-304 

-Rf Alpha S/N PU-239. 8743112.8 K com [] Beta S/N [1 Other

m 500 S/N 

Calbrated By: 

Reviewed By:

54680 [E Oscillo pe S/N 2f Multimeter S/N 57390613 

• L•,• • •.• (V •Date d -)(

Date -

FORM C22A 02/04/94

mv



Designer ana Manufacturer 
of 

Scientific and Industrial 
Instruments

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

501 OAK STREET FAX NO. 915-235-4672 

SWEETWATER, TEXAS 79556, U.S.A.

Bench Test Data For Alpha Detector

Detector 43-5 Serial No. 27 )km

Customer NUCLEAR ENERGY SERVICES Order #. 206556

Counter 2220 Serial No. _ _ _-_ _ _ _ _

Count Time I V-j V'i

Counter Input Sensitivity 10 mV 

Distance Source to Detector LA.r'-

Pti-239. 8743: 1 2. K com Other Qo &1207 10 -Is (1 IT)

43-4/43-44 HV Adjust for Altitude 

Altitude High Voltage 

Sea Level 2050 V 

1000 foot 2025 V 

2000 foot 2000 V 

3000 foot 1975 V 

4000foot 1950 V 

5000 foot 1925 V 

6000 foot 1900 V 

7000 foot 1875 V

Alpha Scintillation Detector 

HV Plateau Background Source Count 

C~o 3693 'ýM •37'71 
qso ý33, 

iot~'3 35

Operating Voltage Set at i'o V

Air Proportional 0 43-65 Background Meter Reading Range/Scale 

Toe L/S* iL 
Center Center 03T)/__? 

Heel Other**, 3-q I__.

21/Uniformity ( ± 10%) Average Efficiency C2 % /

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

Signature 

FORM C21 02123194
e Serving The Nuclear Industry Since 1962 *

Isotope

Date



CERTIFICATE OF CALIBRATION

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

501 OAK STREET FAX NO. (915) 235-4672 

SWEETWATER, TEXAS 79556, U. S. A.

CUSTOM ER 1~ ORDER NO J64 2U 

Mfg.- l_. Model _QX;)n Serial No- 'L I 

Mfg.~ULiL~~\O~ Dot. ModeL, C-- Serial No--q0ýý 

Cal. Date __ _ Cal. Due Date 1ý-3 Cal. Interval JL".I . METERFAC L4Qn1-..5 

3heck mark (-) applies to applicable instr. and/or detector lAW mfg. spec. T7 5  OF RHi421 ... 01% Alt .07.-1 nm Hg 

SF/S Resp. ck Fr Reset ck. ET Audio ck. [ Meter Zeroed 0[ Window Operation E] Background subtract 

7 Alarm Setting ck. f5 Mechanical ck. e Bat ck. (Min. Volt) q-..I VOC Det Oper. V Iat MV 

Instrument Volt Set 13 56 V Threshold Dial YYJ-ICA.•_ Input Sens-3 .-. inmV. a-Input Sons Unearity 

7 New Instrument Instrument Received: 0' Within Toler. + -10% ] 10-20% C] Out Toler.Q] Requiring Repair 

,7 HV Readout (2 points) Ref./lnst- l l X / -1 V Ref./Inst I. I.... t/ jdm V 

COMMENTS:

4 w 

Gamma Calibratlon: GM deteegem Po~tonetlor peiniaestaz la ~a. foe9 r F4 In wlopdaý ad 

RANGE MULTIPLIER REFERE4ME I iNSTRUMRiT 
CAL. POINT IMETER READING•f': "A 

x i~ 

x ________. % •,• L'• ) : • 

_ x 
U__>_ 

_-_.-, 

._ _ _ ______i < _ .• 0 

• U,,,rtajz, with + -10% C. F. wihi + -20% '-,•iji . RII ange(s) 

Readout / , I I • 

I L

S FOUND READING" 

q-7

Calibrated Electronically 
"As Found Deedtet 

~Op \f

Log A/ /~.>~ 
Lu.dl- Meanurements. 1= certffue that the above Inmto t bas bees • asllbsted by standards traceabie to be NadozmlW 1xtt o fitandardf and Teum0ollU.  
or to th esallbraton fad"ti of other Internatlseai Rtandarde Orsanirno memfers, or have been de-vd• fr accepted values o uem l p obaeshme or ave 
been derived by the ratio 4p of caJbratlos atechnie Tbe calHbeates 1 ceaforms to te requirements of NH. STD"M . nA Nmd N l1 ....N..  

0] Cs137 Gamma 9/n 1162, Gl1,Z M565,5105, 5604. T879 [] Neutron Amn-241 Be s/n T-304 state ot Texan camlatlon Ucenne No. LO-IS1 

0...[Alpha s/ru •i z-•t, ! & ?7•) [] Beta S/in ] Other 

0[•M-500 s/n. % 3 , j Osc~iloscops/n dMultlmeter s/n rL3/2J ý 

Calibrated By*- at 

Reviewed By*- 7 Date ______ ______ 
74 2- 1VU

101



LUDLUM MEASUREMENTS, INC.
501 OAK ST./PO BOX 810 
SWEETW~ATER, TEXAS 79556 
Phone: 915/235-5494 
Fax: 915/235-4672

Iii
800/622-0828(USA)

DIMGNER AND MANUFACTURER 

oiw

BENCH TEST DATA FOR DETCTOR S sJ-23

CUSTOMER: 4~ ~-i A e-1r!(~ Order �z2z4�

SIN..'::M l. Dfisfnc&-Sourm toDectL2....

fl,-.iiyit rNv,,A I o -I,. Conter Input Sesuitivity 36 M4L/

0te

High 
volt Background

SI,*w P, zz
size

*L~~LY(~~' LE_ _ __ _ _

n04•
7ý4
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Appendix C MDA Calculations
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MDA CALCULATION SHEET

METER . 2

TS: I

13 "

SERIAL #: _______

TB: ! 0 RB: 4'13_ EFF:_ 2__ _ PROBE SIZE:______ 

MDA = 2.71 +3.29( q-3 + q3 )1/ 

.2" ( /57e- 100 cr2)

MDA =

METER L.ZZZO SERIAL #: Y Q., 

TS: ±. TB: 0 . RB: !_____ EFF: Z -7 PROBE SIZE: 5-C(Z 7

MDA = 2.71 + 3.29( •7Z + 5-_)'/2 
/ (0 / 

.Z?7 (/1e"l100 cra2) 

M DA = ( ,o ý m h co m C r 

METER L 22 SERIAL # 4 

TS: / TB: /0 RB: 0,3 EFF: , /0 PROBE SIZE: 5 "ca m 

MDA = 2.71 + 3.29( 0-3 + 0-3)th 

-/0 ( 19C.. -.-/ 100 cm2) 

MDATR 22 SIA#O.( 

METER- 2 220 SERIAL#: 5&49 1

TS: t TB: L/ RB: 0' - EFF: - /0 PROBE SIZE:- 5qotA 2

MDA = 2.71 + 3.29( , (o + .. Qa)½ / /0 /

( 5em ",4 100 cm 2)

3\ ý41oo. (

Technician:

Reviewed by:

Date: 

Date:

2/

(o ý ý 1ýý ý I Co cm,



MDA CALCULATION SHEET

METER 1- i L.Z../ SERIAL #:_______

TB: /0 RB:_____ EFF: ° PROBE SIZE:______

MDA = 2.71 + 3.29( #f + q5_)-/ 

1 100 er2)

MDA = (o 9C VDA. I zo-

METER LZZý 

TS: /

SERIAL #: qV9'So -'-

TB: /0 RB: 5-/ EFF: - 2-7 PROBE SIZE: ___e__ _ 

MDA = 2.71 + 3.29(fL + t)A 
/ /o /

131 .Z7 

MDA =

(15e!-I 100 cm2)

METER -_22 2 0 SERIAL #: 5Z?-3_ _ 

TS: L TB: (_ RB: 0, 2- EFF: PROBE SIZE: 5_____ 

MDA 2.7.1 + 3.29( + 0,27)1A 
/ /c / 

./o0 (5 7M-/ 100 Cer 2 ) 

MDA= 1 2.. ~A

METER _Z2o SERIAL #: 5"00 (,,I

TB: /0 RB: _, _ _ EFF: -/0 PROBE SIZE:______ 

MDA = 2.71 + 3.29( + 1/2 

/ /0

./o

MDA =

Výfl ,
I I Technician:

Reviewed by:

(5~ 7-Y 100 cm2) 

Da•e: 7-z4-,94 
Date: 1-2 _ _

TS: /

,.j'

0_t



MDA CALCULATION SHEET

MIETER L 222 /

TS: [ TB: /0

SERIAL #:.Z895SL
RB: ____•_ EFF:_o__- PROBE SIZE:______

MDA = 2.71 + 3.29( L/ + q9  )I/ 
( /1 0

MDA =

METERS L 

TS:Lý

Th t -,•1 2wcr-'

SERIAL

TB: / 0 RB: 5'y EFF: .- 22 PROBE SIZE: _____L 

MDA = 2.71 +3.29( 5Y/ +5 )/2 
( IO/i

MDA =

(/Sm -1-/ 100 cm2) 

091 / C y.

METER 4222W SERIAL #: 523•,.3 

TS:L . TB: /L RB: 0, / EFF: 16__ PROBE SIZE:S 9eA2 

MDA = 271 + 3.29( t + 

! 10 / 

MD /= (A 5•,•/ oo Cm2)

METER LZ2 

TS: / 

Technician:

0o SERIAL #: 5-A 6 1/

"TB: / 0 RB: EFF:____ PROBE SIZE:______ 

MDA = 2.71 + 3.29( 0.5" + 6.__i

/

.1I0L

Reviewed by:

/o /

(S 4 7-./oo100 cm2) 

, t <l Am )oo o,,,-r

Date: 7-27- 9 
Date: 7_ __7_q_

L6



MDA CALCULATION SHEET

METER LZ22 

TS: /

t SERIAL #: 07975-

TB: /0 RB: "0 EFF: . PROBE SIZE: f(A • 

MDA = 2.71 + 3.29( +570 )/2 

/ 0o / 

.2Z5" (/6•M 7../ 100cm2 )

MDA =

METER L-7-2c 

TS: I TB:

SERIAL #:'ffO

/0 RB:__"__ EFF: .2.7 PROBE SIZE:______M _I

MDA = 2.71 + 3.29( ,+ 5(o )t/A 
/ /0

.2-1 
MDA =

Q10 X4z, / 100 cm2)

METER /.. 22

TS: /

SERIAL #: -5-2 U3to

TB: /__ RB: 0, 5 EFF: ° /0 PROBE SIZE: -?es 7.

MDA = 2.71 + 3.29( 0,5" + 0,5-_)_/2 

/o (5ý ,1,, 10o rcm2)

MDA =

METER _.22_ 

TS: / 

Technician: (-

Reviewed by:

.0 SERIAL #:..0_t_..

TB: /o RB: O0,( EFF: __/_0 PROBE SIZE: ______m 

MDA = 2.71 + 3.29( 0,,, + 0-&)1/2 
/ /o

./o (5qet 1o00 cm 2 )

Date: 1-2 -

Date:

Z3 • W•1Cb'

ty)\ 
77--



MDA CALCULATION SHEET

METER LZZ/ SERIAL #:_68 _._5

TB: / 6 RB:__ EFF: " 'I-5_ PROBE SIZE: (,-ZA..

MDA = 2.71 + 3.29( 4 + _)t/ 

.25 1/ 

., 2 5 (!5",4 ' 100 cru2)

MDA =

METER I2-2_ 

TS:L

SERIAL #: '7(8'IQ

TB: J R B: :o EFF: •.Z7 PROBE SIZE: /5___ 

MDA = 2.71 + 3.29( ý_o + so )½ 

i 100 t 

. Z7 (5••1oc2

MDA = s~ 2L9 AC4I- z CouL

METER 4=2202 SERIAL #: 52-,34, 

TSL. TB: Q/ RB: L. EFF: /0 PROBE SIZE: -.  

MDA = 2.71 + 3.29( _ + ph ) 
/ /o / 

.to ( 5 2./100 cm2) 

MDA =, ý2m1

METER.7.2.2-2 

TS: /

-0 SERIAL #: 500 ( p(

TB: (V RB: _ _ EFF: /0 PROBE SIZE: "9CPE " 

MDA = 2.71 + 3.29(Lq +_.')½ 

/ (0 /

./0

MDA =

Technician: .

Reviewed by:

(Se-z, / 100 cm2) 

Date: 7-7

Date: 7-,79

TS:

2.  
�SS\ /�Qcrn'-

0



MDA CALCULATION SHEET

METER 122 zI SERIAL #:__7_ S7

TS: /

5t/3

TB: /0 RB: _-13 EFF: - Z___ PROBE SIZE:/5"c/ i

MDA = 2.71 + 3.29( q3 + 93 )1/2 

/ /(I6 */lO0 cm2)

MDA = G-1G A- o o, --

METER L222o SERIAL #: J-9 oY

"TB:/ / RB: 1/7 EFF: .2 7 PROBE SIZE: _____2-

MDA = 2.71 + 3.29( 7 + /7) 

z,27 (/QIo-2 100 cm2)

MDA = Ca 5j AE / co cftJ

METER L-222c

TS: TB: /0

SERIAL #: 5293(,

RB: /- 2- EFF: - (0 PROBE SIZE: 5•t, I-

MDA = 2.71 + 3.29( /.-+ /.2-)½ 
I/I /

.M o 
MDA =

METER L2220

(fpJ100 cm2) 

C 1O/ go c)'

SERIAL #:5

TS:.L TB: / RB: /,0 EFF: ./6 PROBE SIZE: _5___l

MDA = 2.71 + 3.29( 1.0 + /,.0 )A

/I /

/0 (,(59e-- / 100 cm2) 

MDA =lj o7 

Date: 7-3o- 9 
oDate: 7-_So__Reviewed by:



MDA CALCULATION SHEET

METER - 2.Z

TS: / TB: /0

SERIAL#:__7_5_

RB: (o__ EFF:__"_____ PROBE SIZE:______

MDA = 2.71 + 3.29( __ + ,, ) 
/ /0 /

,25 
MDA =

(/SCMz.I 100 cm2) 

-63ý\ 4P(nDor

METER J-2.7-7-2 SERIAL #: 4g9q6j 

TS: T TB: RB: •4 EFF: 7. PROBE SIZE:______7

MDA = 2.71 +3.29(i••+j)½A 
/ /,0: / 

.27 (/5. ooe100acm2) 

MDA= ~~C 

METER 422,6 SERIAL #: 52934, 

TS: ( TB: /0 RB: (. to EFF: -ao PROBE SIZE: 5"CM 

MDA = 2.71 + 3.29( /4 + /, 
/ /0 / 

/0 (5 J t100 cm2) 

MDA= w~

METES: R 

TS:.L. TB:_

SERIAL #: 560,(,/ 

po RB: 1./ EFF: _/_ PROBE SIZE:5 Af± 

MDA = 2.71 + 3.29( 1., + i'] )'A 
/ /0 / 

./o (., 100 cm2)

MDA =

Technician: 

Reviewed by:

Date: 

Date:/



MDA CALCULATION SHEET

METER L2 SERIAL #: 

TS:11 TB: _ _ RB: EFF: Z5- PROBE SIZE:_______

MDA = 2.71 + 3.29( 5 O + 50 )1/ 

/ /

100 cm2)

MDA =

METER1L2Z... SERIAL #: 4jqpj 

TS: / TB: !o RB: 57__ EFF: Z27 PRC 

MDA = 2.71 + 3 .2 9 (5. + -. )½ 
._/ /0 /

)BE SIZE:/("C•"

,,Z7 (6#t, / 1oo m2 ) 

MDA= (o An4=toL QfTy

METER ,2221,o SERIAL #: 52i3G 

TS:U . TB: 10 RB: __ - EFF: • 146 PROBE SIZE:_5__m 

MDA = 2.71 +.3.29( 0._ + ph)½ 
/ /6 / 

oi/ / (24 100 cm2) 

MDA = a.Z~Ži P I CoQl

METER A222,z 

TS: I TB:

SERIAL #: 60,64, 1 

6 RB: _,5 _ EFF: •/o PROBE SIZE: -5ýeft00 

MDA = 2.71 + 3.29( '_ + O,.)½ 
I 0 /

CZK, 

Technician: 

Reviewed by:

./o 
MDA =

(!9, • 2-/ 100 cm2) 

Date: 

Date: __ __-f_

73 ý



MDA CALCULATION SHEET

METER 2-22/ SERIAL #: 62 79 

) RB: Y, n EFF:_____ PROBE SIZE:____ 

MDA = 2.71 + 3.29( + _ /2 

/ /0 /

MDA = Co 54 4RLteoo7

METER/.ZZ'ZO SERIAL #: 19 q 

TS:L/ TB: 6p. RB:j7 EFF: "ZL7 PROBE SIZE:_______ 

MDA = 2.71 + 3.29(Y Z.7 +i) 
/ /0 / 

MDA=" (oc q t ,.W )o10 cm2) 
MDA co C.O loo./CGcr'

METER.L222 

TS: L

SERIAL #: 52*- 4

TB: /O RB: 0, 7- EFF: ./o PROBE SIZE: 5fCAt' 

MDA = 2.71 + 3.29(0,2- + , .)½, 
t/! /

°/o 
MDA =

METER L'2272.

(C2--1 100 cm2)

SERIAL #: 57OC' /

TB: /0 RB: O,5 EFF: - /0 PROBE SIZE: 5 f;2, Cm

MDA = 2.71 + 3.29( oS+ OS",)

(

./o

r
MDA =

/0 /

(69 fe,4 100 cm2)

Sl Aý,,)[OCAn

Date: g-3"IV 

Date: 93Reviewed by:

TS: /



MDA CALCULATION SHEET

METER 4Z224

TS: I

SERIAL #: __7__ _

TB: / C RB: 3? EFF:__ _2__ PROBE SIZE:L•2

MDA = 2.71 + 3.29(37 +J 7 )+/2 

t to 0 

•Zý- (/6C' -I-/lO 0CM2)

MDA =

METERIZZ7.  

TS: / TB: /,

SERIAL #: qgjf9 

10 RB:" EFF: .2-7 PROBE SIZE: ("C.i •

MDA = 2.71 + 3.29( _, + S ) %

/

.z7 
MDA =

/0 /

0/ 10 cm2)

METERA4222n SERIAL #: 529it, 

TS: / TB: /O RB: Q, ( EFF_ _/__ PROBE SIZE: 5 fC .  

MDA = 2.71 +3.29(, + .)' 

./*'e, 100 cm2) 

MDA= (o L' /ioc-'

METER• Z222•n SERIAL #: 5..-.L I 
Fo RB: O,__ EFF: ./o PROBE SIZE: 5"qe 

MDA = 2.71 + 3.29(,0,54 +
! /0

.to

/'

(5qdJ -x/ 100 cm2) 

4r, / ocamL
MDA =

Date:Technician: 

Reviewed by:



MDA CALCULATION SHEET

NMETER Llci 19 SERIAL #:____ (a _0 .  

TS: k TB: \C RB: i). L EFF: LA 0 PROBE SIZE: " /

MDA = 2.71 + 3.29( l),i + 
S1Q)

, (qQ ( wx. / 1oo cm2) 

MDA = \ 2AI• w •- o ,o"•'z

METER L. 7-9 2-9  SERIAL #: 9 (o (, Q 

TS:__ TB:__ 0 RB: (0 0 EFF: _ 2-_ 1_ PROBE SIZE:_____

MDA = 2.71 + 3.29( (PO + 0 ).A 

MDA= \ ( •/ /100 cm2) 

MDA = • 2LA C..•x]m CQ) C/vý,

METER _ SERIAL #: 

TS: TB: RB: EFF:

MDA = 2.71 + 3.29( - + -)/z

TS:

MDA = 2.71 +3.29( _ + )h/

' 0(" MDA =

Technician: 
Reviewed by:

( / i00 cm2) 

Date: 2 
DateD -t-e



MDA CALCULATION SHEET

METERL- 1.{- SERIAL #: CLoJ (.0 U

TS: TB: kQ RB: C) EFF: , '4 0 PROBE SIZE:___ __,

MDA = 2.71 + 3.29( )

v H 0 ( /& / lOO cm2)

MDA = -I ��Acocn'J
METER L-Lq 29 SERIAL #: (Lq(oG0

TS:__ TB:_\ 0 RB: (.o0 EFF: o •"- PROBE SIZE: NA/ 

MDA = 2.71 + 3.29( UO + ()/ 

M 7 ( 100 / ClOm2) 
MDA =-)A LIAl I'X. •__/x m (•-

METER SERIAL #: 

TS: TB: RB: ElFF: PROBE SIZE:_

MDA = 2-.71 + 3.29( - + -)'A

TS: EFF: PROBE SIZE:_

"MDA = 2.71 + 3.29( - + ___

( / 100 cm2)

DA =

Technician:
Date: 7-2 -o

Date: 724,
Reviewed by:

V7

0A OzMa



MDA CALCULATION SHEET

METER L917-9 SERIAL #: ( 0G L 

TS: TB: ___ RB: 0-1 EFF: -LHO PROBE SIZE: ,i//"

MDA = 2.71 + 3.29(.,I+ 0" )'/ 
S\~0

SLk Q 10 rJt.IOcm2) 

MDA =(3 ton

METER L"L.9Z SERIAL#: (o1 (o( O 

TS:__ TB: 0_ RB: (CO EFF:_______ PROBESIZE: , 

MDA = 2.71 + 3.29( + 

° 2_.~. ( r'J 10 oocm2) 

MDA = " _ooc.rr"

METER SERIAL #: 

TS: TB: RB: EFF: PRC 

MDA =2.71 + 3.29( + )1/2

TS:

)BE SIZE:

EFF: PROBE SIZE:

= 2.71 + 3.29( + )1/2

/ 100 acm2)

MDA =

Technician:,(.  

Reviewed by:

Date: -2 7-2-TY 

_Date: 7-27-



.MDA CALCULATION SHEET

METER L2t_7 c A SERIAL #: (o q Co 

TS: k TB: \ W RB: 0o ui EFF: - LA 0 PROBE SIZE: __ ___,

MDA = 2.71 + 3.29(0.o + 0.(a )1/2 

oqO (Q/A / 100cm2) 

MDA =" _OO " 

METERLZ• Z9- SERIAL#:L,9(•G•O 

TS:__ TB: () RB: (o 3 EFF: b 2.- PROBE SIZE:_____ 

MDA = 2.71 + 3.29( (03 + G TS 

•~~ ".- ( /p,,/ 100 era2) 

MDA= ____ _ 

,M]ETER SERIAL #: 

TS: TB: RB: EFF: PROBE SIZE:

MDA = 2.71. + 3.29( + )_/2

METER 

TS: TB:_ EFF: PROBE SIZE:

= 2.71 + 3.29( - + )- +

MDA =

Technician: L _A 

Reviewed by:

( / 100 cr2) 

Date: 7-2S-A q 
Date: -



MIA CALCULATION SHEET

METER 2 L92§\ SERILL #: (D q (.0 (()O

TS: , TB: 1.0 RB: 0__ 5 EFF: - 0 PROBE SIZE: _____

MDA = 2.71 + 3.29( , + , )1/ 
x 7 T

, Lk ( IQ/ A / loo cm2)

MDA = k3 A, umcýrr

METER LTL9 Z9 SERIAL #: (,9 (o,(PO 

TS:__ TB:__-_ RB: ____ EFF: •2_2_ PROBE SIZE: t31 A.  

MDA = 2.71 + 3.29( •- S + L) 

.2 (t.N)) IAO/10 2) 

MDA= ___ /_ L_ o___ t

METER_ SERIAL #: 

TS: TB: RB: Ef _F: PROBE SIZE:

MDA = 2.71..+ 3.29( _+ )/

TS: EFF: PROBE SIZE:.

= 2.71 + 3.29( + )_/+

( 100 cm2)

10, / MDA = 

Techniciane: au Date: 7M2L 9-.13,Y 

Reviewed by? 0___________________ Date:

61
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18-AUi6-94 09 i49: 53

P ARA M E TER S

0-r% e gv r-k-n u n, Charn e1 s 4 an each side of 

i*D, e ,t 3erns 4t 4V ity.  

f--..r~ot-at-ionl 1.00 sigmia uncertainty.

I

peak.

... -D aIC1.latir-1 Performed.  

'1:.,1,tiplet Analysis Performed.  

s oF Spectrum saved in Disk File SDO103 

v-dby: kc 

TaCDescription:. C..S.A Trench 

3ecileti'v Deqc'-ift:2 4- 0 ML MARINELLI 

3..-mple Size: 7.4430E+10'2 gram /Conversion Far-tc: 1.OOOOE+00 

':t+ardard S3.e:. 8.8840E+02 GRAM 

')r~alysis LiJbrary file- ANLOOO 

1OLLECT stari-ed on 04---UG-94 at 10:04:43

I £CT LiveTie 
Real Time: 
Dead Time: 

:!M:caved to

600. seconds 
601. seconds 
0.17 %h

days% 0.0000 hours BEFORE the startr of COLLECT

-:.ner.'~y Calibration performed 04ý-AUG-94 
:7~~~- Calibyation performed 02--JUN-94

SDO1O03 P.1

I..C T



Vol .= vi
TR~twid 

I' -ra 

77.7 

077.,, 7 

.5W.29.6

1,2 

*2.4 

1.7

71..  

73.  

36.  

5..

154.  

248.  
479.  

39.  

41.  
9.  

66.  
18.  

31.

16.5S 
11.6 
11 .0 

5.4 
19.6 
6.3 

19.3 
48.7 
13.3 
32.4 
22.7 
22.0

Nua I ides 

U-235 RA-226 
PB-212 
PB-214 
PBT-214 

BI-211 . P-214 
TL -208 
XE-135.BI-214 
BI-214 

BI1-214 
B 1-214,CO-56 
K-40 
BI-214

7rr-or Quotation at 1,00 sigma 
leak Conf~idence Level at 95.0%.  

I. Multiolets processed.

-Multiolet Analysis converged normally

-4�

SO1O3 p. 2.

*j' .77 

1764.97

IF-AUG-9A OW49:53



00+39T'T>G-ll 

TO-380'2>GIl 
T0+35'=0'L>(I7l 
TO-136L'nail 

Oo+s2Vz>u-Il 
TO+360"6>CIl'I 
O0+3toT>all 
TO 390*2>a-ii 
TO+3ZT'T>ai-i 
TO-369'9>all 
TO-3Tt"t>C-11 
TO-3T2"2XII-1 
00+360'T>ail 
00+322'6 TO-3L0'Q 
TO+366*L 00+3v2*v 
00+306'Z>Gll 
TO-3QV"2>Gll 
To-30L12>U'll 
00+BBZ"Z>G 11 
TO-389't-M-11 
O0+3VT"T>al-I 
TO-399'2>Ull 
O0+3Tt'S>G-1l 
00+329^T TO-38L'T 
00+3Lt^2>aii 
TO-38T't>all 
00+328'2,,,Gl-i 
TO-380'6> CUM., 
TO+386'T 00+3LZ'2 
TO-3ZZ*L>al-l 
TO-36V*v>aii 
0O+3TZ"z>ai-i 
TO+BLB'T>all 
TO-36C*9>a7I 
TO-386'9>a-li 
TO-330't,>G-1, "I 
00+3L6'Z>all 
00+3T9'T>C`I-i 
TO-3tIL `2'**.-',C-FI 
00+3V'1'6),'C'-I-j 
T "" G-I-i 
T0+3TT"L>Ql-I 
CjO+36T"ct>G,-I-,' 
TO-330'9XI"I";

0+39T'T>CI-I-I 

T0-38+0%--*>CI-I-I 
T (.) + 3 6' C) * L "-' (I'l -I 
T0-36L"Z>U71l 
T 0 - 3=2 C-17 

T0+36(i'6>CP-, 

TO-3-69 
TO-3TV*t.,-G-t-i 
TO-3T2'2>G'-I-I 
00+360"T'ýCFYI 
00+322 * 6 
TO+B66'L 
00+306'Z>al-% 

T 0-3917 
TO-30L 
O0+3GZ'Z>QlI 
TO-389'V>G17 

O0+3tFT'T>C-I-I 
T 0 3 9 9 '.2)- CI -" --'f 
0 0, E-1 T V * B.> (1 -1 

00+329'T 
004 3LV *'e7-'> G-1-1 
T0-38T 'i7>G.-F" 

TO-380"6.,,a-1-i 
TO+366"T 

T 0 - 3, t, 17 G 
00 ý., C, 

+ 3 T7 

T'I-)-3B6'9>CI-1-I 
1'.) - 3 8 0 t,> C 
C)0+3/- z 

3 1 T C

04-T kj,-, 

S 6 T - r.; 

L 6 - 8,:: 

T 2 T 
!22' , T -- V:: 
t, WE" 
T T Z-- 1 

T 9 
Z611.  

C) Ej 

6 T-* 21' d 
9L-3E

e :z I., 
Z 

Z Z 

W227-3X 
Z2-

6b 
T t-T - ký 

6 21 3 Z 
6 T 

WT27-3x 

V-.- 6 6 Z.'; 211.  

17 V T

To-3/_0 119 
00+3t,2 * 17

TO-38L'T -+

.A 0 -ý Xn p a q n ýI 0:j 

wv

S '11, S ý, , .: ý,-- i, z.,

1. 3 3 -1 -10 :,L C -4 -1 e `4 s Eý 01. 4 3 .6 Ci s J 'n i

E * d Col OaS



-'L- laAa-I aDUaPT:ýUO.D 
ewbts OCI-T 4e uo-r4?4orlci

00+30L'g -+ ZO+3LI--'l 00+30L*g -+ ZO+3A/-Z'T 

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

00+32L'ZI>all 00+3':C--'L ' Z '1.- (1-1 -1 
TO-3ZL'Z>all TO-3ZL'Z>Cl-J'-i 
TO-3TB'Z>G-ll TO-3TB'Z>Ul-l 

TO-36Z*t>Gl-l TO-36Z-V>G-ll 
TO-362'6>ai 

00+36V*2>Gll 00+3617 *:ZX17-1 

00+30.6--T -+ 00+3te'g 00+399'T -+ oo+Btgg 

TO-3BL'Q>Cll 
TO-366"i7 > ain -T0-366*i7>C-1-l' 

TO-30tr I 12>a-ll T 0-3017 ' C-1-1 

10-396'2>G-1--i T0-396*i">CI-1-1 
TO-390 " 9 XI-Fl T-0-390'G>all 

TO--3TO't>G-1-1 TO-3T0't>U-Inf 
00+3tT, T>a*i-, 00+3tT'T'.11 CI-1-1 
00+382'T> a-1-1 O0+382'T>TTl 
00+3VL'T>a-11 00+3VL' 71 
TO-36Z'9>G-I-! TO-36Z'9>(I'-!7 
00+360'%Z>G-I-i 00+360 
TO-3ZO'9>Ul-I 
TO-390'L.,:.a7-, T 0 - 3 L > U I -i 

0 %',' - 3 1; Z T ý--, -C -11 -1 0 -C) + 3S ZZ -, ':. 0 7: --I 

00+3ZV'2*>G"lI-l 0 + 3 Z 17 '2> G "I"I 

O0+32T'2>G-l-'j (--) + 3'i--* T '; "ý I C. 7 

00+3-t'I'L' T >al-l 00+3ZL T ' (-I -j 
> 

To-3LV'2>GI7 
-ZO+36i7 ZO-1-36417 

T 0 - 3.2t, 2 G -1 -1 tr T 0 --3'-:-' CA' 7 1 

T 0 --:-,I L 2 G -I I 
10-37- T Q -I'-:' T -3--"Z, "P 

3 'Ll 7 

T 
0 B L T. > CIL 7 

t; CY; 

a 
G.  

+ 7: 

0-:4,1170 
-m: 

6 TO

3 ;z. .... ...

11 , d Eol O(IS

X?--ý C) 

99 

OtT--t .....  
60'L"-

as-'d> 
0 t7 - "-I.  

8.2 1ý - Ký 

C4 

09.--0-' 
Tt7_4R; 
ZZ--VN 
6 2 -

L
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Y' S* TC

... .. ... ....

24-AUG3-9~4

Y I. �z5 -CR'()M E T E R S

4D~ fr~t ~Lm H-e r: 

*-y d e, 95. 07.  

-ez~ificatjion E~nerg'y Winidow. +- 0.50 key.  
:r~rQuotation.- 1.00 sigma uncertainty.  

!.L') rPla.uatci rlormed.  
:-I.Lti]jet Analysis Performed.  

~~.sf orSt'um saveo in Disk File SDO104 
'Iesuledby!.Y 

"ce Dlescr4-j- i tor,-; C..S.A CLEAN SOIL FRO 
...,?cinet~ry Dascription: 500 ML MARINELLI 
.-*a 1 S~ize:, 4.95--0E+1)2 GRAM ./..Conversion Factor." 1.000OE+00 
".:tandard Size: 8.8840E+02 GRAM 
a3ysis Library' file: ANL-000 

-01LLECTl started' on 26-JUL-94 at 12:25:00

"CUECT Live Time: 
Rseal Time: 
D~a~d T ime i

4600. seconds 
600. seconds 

00.00 x

.days, 0.0000 hours BE-FORE the st~art of COLLECT

rvCaliibra~tion performed 20-JUL-94 
4Fici~ericv C-ýIibration performed 02-JUN-94 

0D104, p.. A,

.:� -i

.1

*

g
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B'ZT 
i"02 
9'67 
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2-81 

62Z-dN S'GZ 
W-vs 0,22 

Z'6T 
Z' L2

IT9 
M 
19Z 
1 LZ 
'9v 
"TZ 
M 
W 
M

.0

911 
Z-F 
6"0 
7 1 z 
L"b 
z - 1 
NO

90tvs? 
91,126 
vs, cia 
BZ " wAy 
So av! 
21 - oil 
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80' LOL

99'068Z 
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1 C 2061 
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7vtor oný or I, of-ý 22-;W-14 19,2117i:ý

TArola; 7-W& 7LW4 MIL FRC 

70-OL-9d at 12ANG'.-

stErt of CCULECT.

A Q C 7 C N u 7 1 -1 1) yl ANIOLYSIS P F P 0 R T

Aclivit- cmrcentraticn in PC! 
Decav 

Error acrracted

ý"-VV 
-4-271 
. -010 

VE-173 
cp-109 
CC-57 
TA-234 
CE-144 
-C-99M 
CE-141 
KR-85M 
XE-131M 
BA-139 
CE- 135 
U-235 
RA-226 
7: --'It 4 1 
ý. .19 
TE-132 
KE-133M 
?B-212 
TH-227 
RA-224 
XE-135 
XE-138 

46-203 
lR-192 
CR-51 
SI-211 
OB-214 
BA-133 
7-13t 
SN- 113 
KR-87 
PT-211 
lu-198 
EB-125 
D 1 -212 
IE-7 

F n03 
X&S 
SP-85

L.Dcz 5SE-01 
LLD= C5E+O(:,j 
MM&ME101 

LLDC6.53E-01.  
.L3 Q.70E+00 
LLD<2.*SE-01 
LLD< 1. 02EM'.), 
LLD 12. 1 MOO 
LLD<2.36E-01 
4LD<4.25E-01 
LLK219SE-01 
LLD<1,04E+01 
LLD<1.20E+00 
LLD<2.44E-W 
LLD<4.26E-01 
LLO<7.19E+00 
LLD<5.7SE-01 
LLM2.13MOO 
LLD<1.93E-01.  
ýLD<4.17E+00 

1.17EA00 
LLD<2.31E+00 
LLD<1.12E+01 
LLD<2.31E-01 
LLD<8.44E-01 
LLD<4.04E-01 
LLD<1.33E+00 
LLD<2.57E-01 
LLD<2.6BE-01 
LLD<1.98E+00 
LLD<6.15E+00 
LLD<9.65E-01 
LLD<3.36E-01 
ULD<2.60E-01 
LLD<3.32E-01 
LLD<5.22E-01 
LLD<P.45E+00 
LLDWISE-01 
LW7.65E-01 
LLD<5.54E+01 
LLD<2.14E+00 
LLD<2.76E-01 
LLD<2.91E-01 
LLD<5.30E+01 
ýLD<2,32E701

ILUMME-01 
LLDW05EM) 
LLW4A5E+0j 
LLW6.57E-01 
LLW6.30E+O0 
LLD<2.OSE-01 
LLD<1.02E+00 
LLD<2.IIE+00 
LLD<2.36E-01 
LLD<4.25E-01 
LLD<2.98E-01 
LLD<1.04E+01 
LLD<1.20E+00 
LLD<2.44E-01 
LLD<4.26E-01 
LLD<7.19E+OC) 
LLD<5.78E-01 
LLD<2.13E+00 
LLD<1.93E-01 
LLD<4.17E+00 

1.17E+00 
LLD<2.31E+00 
LLD<1.12E+01 
LLMME-01 
LLMOME-01 
LLD<4.04E-01 
LLD<1.33E+00 
LLO<2.57E-01 
LLD<2.68E-01 
LLD<1.98E+00 
LLD<8.15E+00 
LLD<V.65E-01 
LLDMME701 
LLD<2.60E-01 
LLD<3.32EnOl 
LLD<5.22E&Q1 
ULD<9.45E+00 
LUMIGE-01 
AWKWE-01 
!LDW.54E+01 
.W204MOO 
.LD<2.76E-01 
_M2.91E-01 
-LD<5.30E+Al 
-LD<2.32E-51 
-LD<2.78E-01

+- 2.25E-01 +- 2.25E-01

1-173 LLD<2,79EýOt

OP0104 v. 3



-7 F D 

6C' , 

r 

-7 le. L, 6 9 E" ().1 
j 

A - ... .....  

T\ E-01 

LLD<4.45E-01 
4 L D 14 E - () I 

D'<2.06E+00 
-S P E *3. OSE-O I 

LtD--.'2. 65E-01 

LLD,: 2) e2'----O I LI-D<2.92E-01 

LLD,`.2.95E-0l LLD -"* 2 .955E-O I 
LLD<3.47E-01 

l__LD<4.58E+O'2 IL-LD<4. 5eE+02 

LLD<6.21E-0l LLD<6.21E-01 

.".24E+00 4.39E-01 2.24E+00 4.39E-01 

I-LD<3.38E+4)0 LLD,:,3.38E+00 

LLD<4ý47E+00 L-LD<4.47E+00 
LLf)--%'1.03E+00 LLD<1.03E+00 

LLD-C"). --)7E-01 LLD<9.07E-01 

LLD<5.67E-01 LLD<5.67E-01 

ULD.,,le. JAE-01 LL-D<B. 14E-01 

U D<.3.65E-01 
LLD<9.27E-01 
L.LD<1.4eE+00 

L.LD-'*7.57E-01 LLD<7.57E-01 

LLD<4.2SE-01 LLD<4.28E-01 

'.LD<r--.24E-O' LLD<5.24E-01 

LLD<3.01E-01 LLD<3.OIE-01 

LI-0<4.50E-01 LLD<4.50E-01 

1_iD-%-'2.27E-Ol LLD<2.27E-01 

"LD"'4.83E-01 LLD-'4.e3E-01 
1,96E+01 2.52E+00 1.96E+01 2.52E+00 

LL-D<4.21E+00 LLD<4.21E+00 

LL-D<7.20E-01 LLD<7.20E-01 

LIL-D<2.84E-01 LLDý'2.84E-01 

LLD-!"1.09E-01 L.LD<1.098-01 

LLD<4.oeE-01 ILLD<4.0.GE-01 

LLD< l."37E+00 LLD<1.37E+00 

2.30E+01 2.57E+00 2.- 1 30E+01 2.57E+00

i.j 

7 
7 

I.M-54 
5 6 

TL-2017 

:'A---234M 
7- F_ý - 9 1 

rp-7:59 
5 

33 C, 6 
ý-IFJ2 

17:1-135 

AA-22 
-AR -41 
ý0-60 
A-24 

_40 
_438 

.-A-140 

""IN-56 

ta 1

at 1.00 Sigill-a 

"on-f idarce avel att 9 -. Oý.

SDO104 p. 4
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,Rv4-A- 94 .9.. ...  

AN ALYI S PAR-A'METER'-: 

IC .... .44..,.v. 1 .. ' .. ADC U.r it" . ........ ..  
7T-t.-..ctor Nu..•bera 1 ,3 eometry Number; i 

7-jrct--,r,-, S''i.zet 409"c;6 channels.  
7irst channel for Search: 10 
Order of Smoothing Function: 5 

Number Df Background Channels: 4 on each side of meak.  

F-ak Con-fidence Factor: 95.07% 
"aul tipiet Sensitivity: .3 
Identification Energy Window: +- 0.50 keV.  

Error Quotation: 1.00 sigma uncertainty.  

LLD Cal=ulation Performed.  
4ul.ti1let Analysis Performed.  

. • ar Output.  
,,..ysis of Spectrum saved in Disk File SDO105 

Measured by: kc 

Sample Description: Random Sample from T 
Geometry Description: 500 ML MARINELLI 
Sal.ple Size: 6.9870E+02 gram / Conversion Factor: 1.0000E+00 

Standard Size: 8.8840E+02 GRAM 
A'.nalysis Library file: ANLOOO 

COLLECT started on 28-JUL-94 at 12:56:41 

COLLECT Live Time: 600. seconds 
Real Time: 600. seconds 

Dead Time: 00.00 % 

Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT 

E.rnrgy Calibration performed 20-JUL-94 
-fficiency Calibration performed 02-JUN-94

SDO105 p. I



2:ý4.- &aIiF" _ý A. 1 .?n ',I1

:- ~ ~ ~ ~ 4 - C-1 , I:

VN i : r 1 . . e ar N LtiC .1 i d e

40. C, 

42" C) 

19.8 SB-124 
1C0. 5

0k:1O'ntaRt i rn 
:"acCo~nfi4denc2 L~evei at 9'--(:)

I MulItipiets processed.  

-Multiplet 'Analysis converged normally 

SDOIO.5 p.2
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tavs, D.C050 l2vrE BEFORE the stant of COLLECT

i4ý paptv, b

-tcý

A N A o Y S 1 S R E P 0 R T

A 7 t i v i t - W17sofration ir PC! /grem

LLUM27E-01 
LLD<3,70E+00 
LLDM75EfOl 
LLD<6.17E-01.  
LLD<4.64E-00 
LLD<1.82E-01.  
LLD<7.63E-01 
LLD<1.60E+00 
LLD<2.11E-01.  
LLD<3.91E-01 
LLD<2.43E-01 
LLD<3.71E+00 
LLD<1.16E+00 
LLD<2.35E-01 
LLD<3.50E-01 
LLD<5.79E+00 
LLD<4.8SE-01 
LLD<2.21E+OC) 
LLD<2.05E-01 
LLD<3.50E+00 

1.84E-01 9.33E-01 
LLD<1.25E+00 
LLb<9.40E+00 
LLD<2.12E-01 
LLD<7.83E-01 
LLD<3.64E-01 
LLD<1.31E+00 
LLD<2.46E-01 
LLD<1.91E-01 
LLD<1.64E+00 
LLD<6.79E+00 

2.OOE-01 1.41E+00 
LLD<3.!6g-Ol 
LLD<2.42E-01 
LLD<2.92E-0.1 
LLD<4.67E-01 
LLP<7.71E+00 
LLD<2.12E-01 
LLDW-55E-01 
LLDWASQ01 
LLM1.04V00 
LLD<2.37E-01 
LLD<1.79E-01 
LLD<5,33E+01 
LLD<2.33E-OJ.  
LLD12.21E-01

PA-234 
TE-144 
TI-99M 
:E-IAI 

YR-85M 
VE-11im 
OA-139 
iE-159 
j-235 
RA-226 

41 

T 
XE-133M 
09 AM 
"H-227 
NA-224 
XE-135 
X27138 
OE-75 
W-239 
AS-203 
1 R-192 
OR-51 
ýS-211 
ýS-214 
5"M 
E -131 
M-113 
m -e7 
?S-214 
nu- 198 
90-125 
"I Qt2 
70-7 

-A-05 
7-133

ýnl<3.277-01 
LLD13.705+0(-.ý 
ýIWKTSE+01 
LLWA.17E-11 

LD<4.64E-O(-.'-
LLWIME-01 
LLD<7.63E-01 
LLD<1.60E+OC, 
LLD<2.llE-01 
LLD<3.9!E-01 
LLD<2.43E-01 
LLD<8.71E+01-.' 
LLD<1.16E+00 
LLD<2.35E-01 
LLD?3.50E-01 
LLD<5.79E+00 
LLD<4.8SE-01 
LLD<2.2!E+00 
LL..D-.-.'.2.C)5E,-Ol 
LLD<3.50E+00 

9.33E-01 
LLD<1.25E+00 
LLD<9.40E+00 
LLD<2.12E-01 
LLD<7.83E-01 
LLD<3.64E-01 
LLD<1.31E+00 
LLD<2.48E-01 
LLD<1.91E-01 
LLD<1.64E+00 
LLD<6.79E+00 

1.41E+00 
kLDIT.16E-01 
LLD<2.42E-01 
LLD<2.92E-01 
ULD<4.67E-01 
ULDWAIE+00 
nLD<2.lTE-0J.  
LLD<5.55E-01 
LLD<5.98E+01 
LLDW.84E+00 
LLD<2.37E-01 
U.-D<1.7qE-01 

LLM2.33E-01 
LLOWME-01

1. 84E-01 

2.OOE-01

SDO105 p! 3



XO'G6 q.-a T6Ae-l aDJaPT:ýUl", 
LzWFjTc- 0C-)'T :11? UC7114SICY10 AO-gj-

00+36Z*Z --u TO+30t-"Z 00+36Z'Z -+ 
----------------------- -----------

TO-3TL-6>a7-1 
TO-T3Tt,,`9>Qll 
TO-3TZ. * T >C177 
TO-396'Z>G77 
TO-3eg'S>a77 
TO-32t"9>G71 

00+3LZ'Z -+ TO+39T*Z 00+3LZ'Z 
TO-3V9*t>aii 
TO-386'Z>Ull 
TO-392'Z>a-11 
To-3evz >aii 
TO-3Te, z.,ý. Uti 
TO-3ZL'2>G!7 
TO-3TL'8>UT1 
00+302" T>G-11-11 
TO-3eZ'6>G-I-I 
T0-39T"lZ*>Cl-l-l 

TO-308 * VXM-l 

TO-320*6>a77 
TO-3TZ'6>Gll 
00+398'2>Cl-l-l 
00+329'Z>a77 
00+3VG'TX171 
TO-399'9>GTl 
zo+3eTt>ai-f 
TO-322'2>a-17 
TO-386'Z>a-17 
TO-300'2>G7-1 
TC)-3TO'2.'.,-- Gns-I 
TCJ-3tG"Z>a-'!-l 
C) 0 + 3 9 2* " T C -1 
T 0-31,39, Z jT 
*0-36iCt,'ýC17-1 
*:-.'-,-3,.-:CY'2,,,' 1-1 

G 7 

T Q 6 G 1 
T D T 

T.D-361-..  

0 
f-7 

3 ---3

J.To+-ZCt, - Z 

T 3T , Z.' , 6'.',- Cl 
T 00 _3T t ' 9:.%- a -1 -1 
TO-DTL "r 
TO-3G6'Z>a-,-l 
TO-389,s>a7i 
TO--32V'9X1_1_1 
TO+39T'Z 
TO-3V9'VX1_1_1 
TO-386'Z>al-l 
TO-392'Z>G7-I 
TO_3sV"Z>a-II 
TO-3TG'Z>G7-l 
TO-3ZL"2>a-11 
TO-3TZ'8,`.al-I 
00-f 302'T >C71 
TO-38Z * 6>U77 
TO-3911,121>13,77i 
TO_3T6,9>a_,71_I 
To-Bosv>ai7 
TO-320*6>C71 
T0-3TZ"6>a-l-! 
i'0+398'2i.-XI-1-1 
00+32,9, ZXI-1-1 
00+3VQ'TX171 
TO-E99 9 >a-TI 
Z04-38 T V > U-1-1 
T 0 U 7_1 
TC--386'Z,',C-I-, 
T 0 =4 00 G -3 -) 
T C, 11 T 0 Cl 7-1 

Z.:. -1 
I A M 

1 OT

6 0 
88-8.j.  

01,-- ' :ý 
82T -- S 

i7Z-V!'.  

09-0,1".' 

ZZ-VN 
62-11,-, 

ZST- V4 
9t, _3 s 

z 

68-68-1 
T6-ýS',_:: 

W VIE CZ - V;:ý 

z 4-;, T - n z
RZ, z - 3 kv 

9 T - -S 

6 -

# *d SoloaS,
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X ... ..g 

•. . -: .-. , , + .- "-"-* Z-.***--:T ": :- .-' r '.U, ..' 

A N A L Y S '-R A M C ' E R S 

.E-tor NL%:..er•" b / Geometry Number: I 
-,.ctr L o S. ze: 40q.'.6 czh*•ýP n els 

-. ''- hannel for Sea-ch., 
0Cder of Sm.othing Function- S 

•r.er of Bac-kQaround Channels: 4 on each side of peak.  
='eak Cf.nfidence Factor: 95.0% 
Mu..!tiplet Sensitivity: 3 
Tc.entification Energy Window:. +- 0.50 keV.  
E-rrcr Quotation: 1.00 sigma uncertainty.  

D..D Calculation Performed.  
Multiplet Analysis Performed.  

:--lar Output,.  
2'. ysis of Spectrum saved in Disk File SDO106 
Me1slUred by: kc 

-.).mple Description: "Clean Pile" Random 
3eometry Description: 500 ML MARINELLI 
3ample Size: 7.6660E+02 gram / Conversion Factor: 1.0000E+00 
Sta.idard Size: 9.8840E+02 GRAM 
-tnalysis Library file: ANLOO0 

C.i..-_LLECT started on 28-JUL-94 at 13:16:22 

'OLLECT Live Time: 600. seconds 

Real Time: 600. seconds 
Dead Time: 00.00 % 

:.-,cayed to 0. days, 0.0000 hours BEFORE the start of COLLECT 

.:'ergy Calibration performed 20-JUL-94 
-{ffficiency Calibration performed 02-JUN-94

SDOI06 p. 1



t24-'G.' 7:76M7C' 4 

-- , ::' '•- A ::] , W A L. Y S I S - -.... . " - N'l-de 

: Cen- i..t: n.errgy WHM ,--:ak..n Net Ar'a Errnr N.uides 

-- ara Ea. .av 
wY ulu counts~ % 

W2 .04 Z -,.7 !,a 65. So.. B7i, 

.9 -, ".3 ' ... 6 to. 89. 1113 
4 125...•:!: 76 276.0.,:1 .9 10 a! 19 .  

5C MO ! 60i= L*-.' 5 5 0:.•? 5- 2_... 29.6 

" ".- 7"9' 60'.78 0.9 5. 47. 20.1 SB-124 

7 ...1R02 ,91 0-"00.59 1.4 5. t7. 31.6 

PA 289•M:9'" 1444..B 2.5 0. 95. ... 3 

Frrcr Quotation at 1.00 sigma 

s::'.ak Cf•nfidence Level at 95.0% 

I Multiplets processed.  

C - Multiplet Analysis converged normally

SD0106. p. 2



s ,ý. E

E d gol OC[S 

TO-399,*T>aýFl 

T0-3VT'Z>a-1-1 
To-.39T `Z> .al I 
00+3T9'T:>al-l 
10+30-'-"9>a-l-l 
To-:jZ6"9>,(-11-1 

00+3LZ'9>U-I-l 
T0-3VO'V',,Gll 
TO-3LV"4XM 
T0-38T'ZX1-1-1 
To-mývz>al-l 
00+3991T 
00+32V'9>Ull 
00+329'T>Ull 
TO-300*z>al-l 
TO-399*Z>Gll 
00+3L2*T>Gll 
TO-3LO'2>all 
TO-3BZq>aii 
TO-3Z6'T>a-M
00+398'6>all 
00+392*T>Ull 

-+ TO-382'6 
00+382,2>aii 
TO--3v'%7l-l"Z>G77 
00+360',7-"> a 77 
TO-3t9"V>G!7 
00+39L*9>Ull 
TO-3ZL'Z>G-11 
TO--32G'Z>Gll 
00+39Z'T>a-1-1 
00+309'6>dll 
TO-362*Z'-CI7 
TO-329*2>all 
TO-3ZTz>a-17 
00+396*1>all 
TO-3LS'L>all 
,- T ) - 4 

00 

TO-3t6't>a-ii 
T () + -3 47 6 ' i" X-i -1 --il 

00+36t'i>Q'-!FI 
T 0 2:2 IL',- G -1

T C)--3GL'Z>G'!ý'i 
T 0-399 'T > 
T0+36L 12>G"l-l 
TO-3i7T'Z*.>C-1-' 
TC)--39T"Z>e:i-l'-: 
00+3T9'T',--C-*I--l 
T 
TO-3Z6'9>Cl'l'-i 
T0-3!T'Z>G-1-I 
0 0 + 37, L AL ' 9,- C-.-'- I -I 
TO-3to'v>G-1-1 
T 0 - 3 Z. 47 ' Z ý-, Cir -1 -1 

TO-3S!'Z>G-I7 
TO-322 'Z>C!-') 
00+399'T 
00+32t'?>G-I-l 
00+329'T>G-"-l 
TO--300*Z>all 
TO-399"Z>Gll 
00+3L2'T>a-11 
T 0-3LO " T- > CI-1-1 
TO-38Z'q>Cll 
TO-3Z6'T>Gl-l 
00+3,'=8'S"-.a!-l 
00+392 * T > 071 
TO-382'3 
00+3S2"f.>C---I-' 
TO-3t7Z ' Z"I.TTI 

00+360-fl>G-1-i 

TC)-3ZL'Z'>Cl-i-,l 
TO-3c,:g'Z>G-I-l 
00+39-'-7 "D a! I 
00+309"6,:-Cl-l-l 
TO-362'ZXIII 
TO-329'2>Cl-l-l 
T 0 - 3 Z T ' ZI:> 1ý1 -17 
C)0+398'T>LT-!-] 

-3 L 9 17 

3-i76

2'.2 T 

T 8 

86T --f i Zý 

2 T T 
!-2 T - 1 

T - Ld & 
V T "ZI 
T 

Z 6 ý.i J.' 

6 -.21 
3 E, 

62 1. -3 
--3X 

LZZ-111.  

ZTZ-&.:j 
W22 T - 3 X 

7 T I 

T t" T 

6 2- T k7 S 
WT 2T---=X 

T t, T E Z 
W 6, 6 
17 t *1 -3 

ty --Z -- ,tci 

Li

TO-396"T 

TO-399'T

FO-396'T

7;! p 

"E: Z; a L,

A-t TA'(
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%0-96 le 16Aa-l aZ)Uap-TL: -Xýll 

ewbTS 0()'T :ýe UOT4V4011E)

0+380"Z -+ T0+322-c"I" 
---------------------

TO-366'2>U!7 
TO-3LT'L>G7-l 
TO-3-i,9'Z>G'-I-l 
To-2TQIZ>C-il 
TO-392'S>G17 
TO-39819>011 

)0+3VO'Z -+ TO+386*T 
TO-32Z'tXYI"l 
ZO-3Z9'9>al7 
TO-302*Z>Gl-l 
TO-3V9'Z>Gll 
TO--3TO'2'>Gl-l 
TO-390'V>a-1-1 
TO-392"6>= 
00+399'T>Gl-l 
TO---3LS'8XI7"l 
TO-3Z6'Z"*.al-f 
TO-39*T'9>G"1-,: 
To-38t,'9>U-1'7 

TO-32t'6>a7l 
00+3-::'t,"ZX1-1-1 
("j,)+3ST'Z>U-'-1 

TO-3LO'2 TC)-32L"6 
TO-36V 't,*.>C!-I-i 

Z 0 + 3 T.2" %Z*.'-,-. G -1 --1 
TO-3 GI-I 
TO-362-Z>C-l"'..  
T 0-360`2--o C. -1 -1 

T C--- 3 tr C -1 
T Cf

.4(T 9. " 1 f; 
TO-HI-I 

-1 -7 S 1 Ci 7: 

6 

... .... ...

a 12, T - S
Z 6 
i7Z-LJ'-' 

09-011 
TV-8t 
z z 

9 2T 
-1,81 
If, -- v 

9t,ý.'OS, 
1-7 14.  

6*i5---'*-.::
6 8 - 9 
T 6 - .8 

W V 2 Z 

E3zz-3!*,-' 

LOZ-----' 

1; A.  

A 

W CYI T 

zk

00+380';ý -+ TO+3i2*Z 
-------------------

.-IO-366*2>all 
TO-3ILT"4>aii 
TO-3T9'Z>Gl-l 
-.0-3T9'Z>all 
TO-392'a>Gll 
TO-398"9>al-l 

00+3tO'Z TO+386'T 
TO-3:LZ't>al1 
ZO-3Z9*q>ai-i 
TO-302'na-n 
TO-3V9,z>aii 
10-3TO 
TO-390't>Gl-l 
TO-392'8>G-ll 
00+39?"T',*,Gl-i 
TO-3LE"e>aii 
TO-3Z6'Z>al! 
TO-39T"9>G-ll 
TO-38t * 9' 
TO-3G2'L>aii 
TO-32V'6>a-1-1 
00+3ý2V'Z>G-1-1 
00+38T*Z>Gll 

TO-3LO'2 TO-32L'6 
TO-36V'V>a-ll 
ZO+3T2*L>Ul-l 
TO-3TS"Z" 
TO-362'ZXII-I 
TO-360'2" C-7-1 
TO-396'Z>G-!*-' 
T 0 - 3Z, t, ' Z > G --l. -i 
OcD-+-3-ZQ' T)G-i-l 
T0---3()t7'Z'-, 
T o-3T 9"'=-.'.' G-1-1 
T G -316 5 G "I 

J 

T 34 L Ic G-1 F-I 

6.

O''i

V * d 90TO(jS
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AAB RR¢ -- NE --z;" •,-• ".

h I.,.i- z ... D 

- -A 

b~~Ji b.r~ 1 A DC U 'ý-i t N U.mfb e r 2.  
-3eqmE t:-V Number; 1 ~c. t.r-m L zeI 4096 charnne~is.  

sf.-O .,ot :ing performed.  
Number a Background Channels: 4 on each side of peak.  
reak Confidence Factor: 95.0% 
Multiplet Sensitivity: .-1 
Identification Energy Window: +- 1.00 keV.  
Err-or ý-uotation: 1.00 sigma uncertainty.  

LLD Calculation Performed.  
Multiplet Analysis Performed.  

,"eg.ular Output.  
Analysis of Spectrum saved in Disk File SD01'07 
Measured by: KC 

Sample Description: C.S.A. PIT 1, 2FT DO 
Geometry Description: 500 ML MARINELLI 
Sample Size: 7.5310E+02 GRAM / Conversion Factor: 1.0000E+00 
Standard Size: 8.8840E+02 GRAM 
Analysis Library file: ANLOOQ.  

COLLECT started on 28-JUL-94 at 13:35:47 

COLLECT Live Time: 600. seconds 
Real Time: 600. seconds 
Dead Time: 00.00 % 

De.:ayed to 0. days, 0.0000 hours BEFORE the start of COLLECT 

Energy Calibration performed 20-JUL-94 
Efficiency Calibration performed 02-JUN-94

SDO107 p. 1
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13. 50.4
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C , d jolo(IS

TO-3Z!2"9>Cl-I-l 
TO-39i7'TXI-I-l 
TO-390'T>G11 
TO+30t'Z>a-1-1 
TO-D6T'T>G-In 
ZO-39T'6>a-11 
00+380 * T 

TO+3ZL 
TO-3LO'2>G-l! 
TO-3LT'T (I-1-1 
00+3ZO't>G!! 
TO-3lBt'Z>G7-! 
TO-3 GZ'T>a-11 
ZO-3TB'6>C-I-l 
TO--36Z'T>(II-I 
TO-3T9'2X1-17 
00+396"Z>Cll 
TO-3zole>cl-ll 
ZO-3LT*6>Cll 
TO-30t'T>all 
TO-3VO'8>C-l-l 
TO-3Lt'T>al7 
TO-3172'2XI-17 
ZO-3LZ'6>al-l 
00+382. * t)'a-17 
TO-3Z6'Z>a!7 
00+3G2'T>a-11 
ZO-3tT'9X11-'; 
TO-396'6>GI7 
TO-3TG -ZIM17 

00+39Z',z:>all 
TO-3Z6'T>a-i-i 
TO-39Z'T>G-1-l 
TO-30Z'9>UI7 
00+39T'9>U-ll 
TO-30Z'T>U-17 
TO-396'T>Cl-l 
ZC)-38L'6>all 
TO-398'L>all 
TO-3t6'2>0-17 
10-39o"T 
0 0 + E2 t7, Z, > G -1 -1 
T 0 -- 3 T C,'*'-'-! 
TO+3(-'Z.' T, G-;-
0 0 -t--A T9 - G 7 
1. c, -- 3T 9 ý T.:-. Cl .7

0i7T-VS 

T -I 

TST-JH 
L--39 

ZTZ-Ig 
9ZT-I,3s 
96T-nv 
TTZ--GJ 

J 
2TT-!qS 

T 

t, T Z - El,--.  
TTZ-IEI 

TIQ-HO 
Z6T-IJI 
2OC-1-9H 
6'-','Z-ciN 

9L-3S 
8i:*T-3X 
92T-3X 
i7zz-vl-j 

ZTZ-alq 
14':-*f- T - 3 X 

Z2T-3J
68-8N 

TtT-klg 
9ZZ-V8 

92Z-F.  
6:2 T -33 
62T-idFl 

WTT'T-3X 
w 9 9 - ITA 
T i7r --- 3 3 
W66-31 

T----33 

6 10 T -?13 
X 

'L7 

*f t- ---, --- W1

TO-3Z2*9>Gll 
TO-:29V"T>UI7ý 
,TO-3r=O'T>U-I-l 
To+30t,'Z>Ul-l 
TO-36T*T>al-i 
ZO-39T"6>.C-1-1
0()+380"T>C*I-l 
TO+3ZL'2XI7.1-1, 
TO--3LO'2>a"I-l 
TO-3LT'T>(I-I-l 
00+3zo"b>G!-l 
TO-3Bi7'Z>.Cl'l-l 
TO-39Z'T>a-11 
ZO-3TS'6XM 
TO-36Z'T>a-i-i 
TOý3T9*2>a-l-l 
00+3cWZ>C-I-l 
i 0-:3ZO - (3>G-1-1 
ZO-3L T * 6 > Cr-1-1 
TO-30ir"r>Gll 
TO-3iro * B>a-l-l 
TO-3Lt'TXM 
TO-3t,2"2>ClTl 
ZO-3LZ'6X11-1 
00+382't>01-1 
TO-3Z6't>a-11 
00+382"TXII-l 
ZO-3tT"9XM 
TO-3G6'6>a-n 
YO-3T9'Z>aj-l 
00+39z, 2XI-1-1 
TO-3Z6'T'>all 
TC)-39Z'T>(17-1 
TO-30Z'9>(I-ll 
00+39T'G>Gll 
TO-30Z'T>al-l 
TO-386*T>U-1-1 
ZC)-38L'6>al-l 
TO-3QG'/->Gll 
T0-3V6'2>Ull 
TO-390*T".G-ll 
oo+32t'Z>Gll 
TO--3TO'ý'I.Cj-!-j 

TO+3()L'I >Ul-',, 
0()-4--3Tg'T 
T T 9 ' T`

C..  
T Jj Ij U' Wj A T zý T -4. -

C.-ý4 0 c' 3 -"H T E' A

In Sýo ij'e4s aQ4 
-C- L Y-P 

i::'ý? A 

GJ a S'l 

c



# *d LOJOCES

LOTOaS aTTA uT paAL=S S-411-!Sa3jý 

%0'96 4e laAa-I aDUapT:ýUoo 01-1 

ewbTS 00'T qe UOTqe4ontD jojj3

T le -4 O.L 

es-allti 

99-NW 
9z--Ild 

OtT-kVI 
60Z--I-L 

E38-8A 
0 17 -A 

82T-SO 
Z6-6S 
trZ-'dN 
09-03 
TV-8V 

62-13 
9:2T-1 

ZBT-VI 
917--3S 
99-NZ 
69-3A 
6 8 -138 
T6-US 

W17i.'*Z.-Vd 
zgýý---n3 
ezz-ov 

88-A 
LOZ---I-L 

17 2 T -- I 
9 t-11 - C, 3 
-!79-NW 

92T-S*--[ 
89-01D, 

0 TZ -- --. I 

9 6 --- 1-Z 

L G; T 

wo
Z f 7 

v. T 7, 1 El' 

T :7,

TO-300'0 -+ TO-300'0 
-------------------

I TO-390*t>Cll 
I TO-396'9>all 

TO-389,T>01-1 
I zo-3L819>all 
I TO-3tT'Z>all 
I TO-3L6'9>G-11 
I TO-38L*9>011 
I TO-3QL'2>Gll 
I zo-3vLl9>ul-l 
I TO-3ZO'Z>Ull 
I ZO-3LL.*9>Ull 
I ZO-388'9>UI7 
I TO-3,VL'T>G-ll 

TO-30t*t>al7! 
TO-3t6'9>Gll 

1 TO-3TZ'2>U7l 
I TO-3ZT'T>Ull 
I TO-30Z"Z>G7l 
I TO-320'2>G"I-l 
I TO-39Z ' Z, > CM 

I TO-39t,'T>CI7 
1 00+320 * T > a-1-1 
I 00+362'T>all 
I To-3S!'Q>aTl 
1 TO-3TZ"Z>(]-I-l 
I ZO+3Z9'TXI-ll 

ZO-3o9't>G-1-1 
ZO-32CI't,>C 

i TO-36ý--';* T':-C-1-1 
T 3 L T> G 

ZO-36?'2- G-1-i 

T T C! -7' 
L 

Z'.- Cl -1

TO-300*0 -+ TO-300'0 
--------------------

TO-39ov>al
TO-396*9>Gl
10-389*T>Ul
ZO-3LS'9>dl
TO-3VT*Z>al
TO-3L6*9>a-l
TO-3BL"Q>al
To-aGL,.c.,>a-r 
zo-3vV9>al
TO-3ZO'Z>al
ZO-3LL'G>al
ZO-388,G>ai
T0-3VL*T>G1
TO-3017, v>a-v 

TO-3t6"9>Ul
TO-3TZ,2>ai
ýTO-3ZT'T>a-l
TO-30Z'Z>U'l
TO-320*2>G-I
TO-39Z'Z'.>G-1
TO-39t 'T>al" 
00+ 320 * T > G -1 
00+362-T>Cl-l
TO-3GL'9>a-l
T 0-3T Z * Z > CI-1
ZO+M9'TXI-1
ZO-309't,",Cl-l
ZO-3'20"i7XI-I" 
TO-369 * T)-ý(17 
TO-3LO'T:,.(I-I
T 0-31 Z" T C-1
TO--3GL'SXI-T 
ZO-369'2', a-!
T0-3c.O'Z*,-,G-I' 
TO-3,2t--i X-7-1

T*-.  

TO - t.  
10-38-f- I'>C-1
TC)-7:4 

J.  

3 
C.  

7
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- , , • • • -, :• • x : •. , i :, i , , .: * * * * * , k , -4, 

.. . . . . _ .. . . .2-." : ... ... ". " V 1, 3 .]:] ' 

AN-' .. YSIS PFAP,•t ETERS 

-,,-.. .; i .•, i:'.ter~' I. / :4DC J-' i- 1L-.•ber• I. 0: 

a"e C-. to1 NuL,- ber" : i / Geomiretrv Ni..unber; I 
S.. •... r .."•Size' 40 9 -l c hanr-el1s.  
cis cha.ncre I f zr S e a r ch 

-Order of Smoothing Function: 5 

Nu.mber of -Sackground CThannels: 4 on each side of peak.  
aPeal,.' Ccnfidence :-actor: 95.0% 
Multiplet Sensitivity: 
Tdentification Energy Window: +- 0.50 keV.  
Error Quotationi 1..00 sigma uncertainty.  

LLD Calculation Performed.  
Multiplet Analysis Performed.  

= .... u Or ut put.  

.lysis of SpeCtrLUm saved in Disk File SDO108 
Mea~sured by- KC 

Sample Description: C.S.A. PIT 2, 2 FT D 
Geometry Description: 500 ML MARINELLI 
Sample Size: 7.7470E+02 GRAM / Conversion Factor: I.OOOOE+00 
Standard Size: 8.8840E+02 GRAM 
1, nalysis Library file: ANLOOO 

XILLECT started on 28-JUL-94 at 13:53:43 

COLLECT Live Time: 600. seconds 
SRea" Time: 600. seconds 
Dead Time: 00.00 % 

0ecayed tc 0. days, 0.0000 hours BEFORE the start of COLLECT 

Energy Calibration performed 20-JUL-94 
Efficiency Calibration performed 02--ýJUN-94

SDOI08 p. 1



E- A. V \~ A 

FAHN Bw~n Net Are

,Z1.

4., 't, 

'-S -

*1

5S.  
3A, 
A0.  
21, 
32.  
31,

C.;

E:rror 

13,4 

L3.  
18.0

NuLiclide s

Swakv CWrfidence Levtel at 95.0'% 

1Multiplets processed.  

C- Aultiplet Ainalysis converged normally

SDOLO08 p. 2
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14-aUG-qZ 10M12A7 - 1 11 0 - . 0 a -e-0. pil

1 07 !'ý 

A: 57: T.", 

:'WAvac tn Q. lays, 0=00 hawr3 SETIRE the start of COLLECT, 

I : C 41 li C R. Z D E A N A L 7 S 1 S R E P 0 R T 

lztl-itv Cancertration im PC! /SRAM 
0 e c 

yeasorem Frocr cwrected Error

LLDUME-01 
ýLMWWEWD 

LLOW.21E-01 
kLM5.42E-01.  
LLD<1.05E+00 
LLD<1.34E-01 
LLM2.97E-01.  
LLD<1.72E-01 
LLD<5.91E+00 
LLD<7.62E-01 
LLD<1.55E-01 
LLD<2.47E-01 
LLD<3.96E+00 
LLD<3.17E"01 
LLD<1.69E+00 
LLD<1.70E-01 
LLW.57E+00 

6.02E-01 
LLD<1.33E+00 
LLD<6.43E+00 
LLD<1.12E-01 
LLD<4.95E-01 
LLD<2.25E-01 
LLD<8.02E-01 
LLD<1.59E-01 
LLD<1.37E-01 
LLD<1.25E+00 
LLD<5.20E+00 

1.12E+00 
LLD<1.70E-01 
LLM1,71EQ1 
LLD<2,2!E-01 
LLD<3.42E-01 
LLD<5.22E+00 
LLD<1.30E-01 
LLD<4.95E-01 
LLD<3.35E&Oi 
LLD<1.15E*OC) 
I .L I) -, 1 . 4 FE3 E - () I 
1-LD<1.50E-01 
LLD<4.35E+01 
LLb<1.90E-Ql 
LLD<1.63E-01

LLD<2.21E-01 
ULD<2.24E+00 
LLD<2.S9E+01.  
LLD<3.60E-01 
LLD<3.02E+00 
LLD<1.21E-01 
LLD<5.42E-01 
LLD<1.05E+00 
LLD<1.34E-01 
LLD<2.87E-01 
LLD<1.72E-01 
LLD<5.91E+00 
LLD<7.62E-01 
LLD<1.55E-01 
LLD<2.47E-01 
LLD<3.96E+OC) 
LLD0.17E-01 
LLD<1.69E+O() 
LLD<1.70E-01 
LLD<2.57E+00 

6.02E-01 
LLD<1.33E+00 
LLR<6.43E+00 
LLD<1.12E-01 
LLD<4.95E-01 
LLD<2.25E-01 
LLD<8.02E-01 
LLD<1.59E-01 
LLD<1.37E-01 
LLD<1.25E+00 
LLD<5.20E+00 

1.12E+00 
LLD<1.70E-01 
LLD<1.71E-01 
LLD<2.21E-01 
LLD<3.42E-01 
LLD<5.22E+00, 
LLD<1.30E-01 
LLD<4.95E-01 
LLDWA5E+01 
LLb<l.ISE+00 
LLWIABE-01 
LLD<I:SOE-01 
LLb<4.35E+01 
LLD<1.96E-01 
LLD<1.63E-01

254 
7v-Y1G 

NA-133 
:2-109 

CC-57 
41-234 
TE-W 
TC-99M 
CE-141 
KR-85M 
XE-131M 
BA-139 
CE-139 
U-235 
RQY26 

.41 
vk-Bg 
TEý132 
XE-133M 
AB-212 
TH-227 
RA-2?4 
XE-135 
XE-138 
SE-75 
NP-239 
Hs-;03 
M-192 
OR-51 
01-2il 
P9-214 
TA-13S 
v-131 
SN-M 
VR-97 
PB-211 
AU-198 
SB- 125 
PI-212 
BE-7 

81 

KR-35 
9R-85 
1-133

1.21E-01 

1. 50E-0 I

1.21E-01 

1. 50E-01

$DO108 p. 3



%0-96 4e TaAa7 
ew6TS 00'- 4E- LIOT-Illp-o-,4-ý

-r le q C,..  

es-Slb 
9 g 
9-n 

Ri T S'
Z 6 -6,'E, 
t-'Z--kdN 
09-013 
T V -

IQ 2 T 
ZBT---,-i.  

9 V --D s 
9 ci -7 

T 6-86 
W t, Z - Id d 

8 

V9 

9,j,ý

00+3LT*T -+ 00+3LT'Ir -+ C3+--ITT*P: 
- - - - - - - - - - - - - - - --- -----

TO-396 TO-396 '2XI-T-'s 
TO-36A.'

TO-3V9'T>G7! TO-3v9lT>G-1-1 

TO-38V'T>C-ll 
TO-380'Z>a"kl 

00+39T*.T 00+362'9 00+39T'T 00+362'9 

TO-376"T>all TO--3T6'T>al, 

TO-369'Z:>a-ll T(3-369'Z>Gl-ý 

TO-399'Z"al-I TO-399'Z>all 
TC)-39T"Z>all TO-39T'Z>all 

-TO-3LZ'Z>gD', TO--3LZ*Z>a*l-l 
TO-329'Z>Gll TO-329'Z>T-11-1 
TO-30T'Q>G-1-1 TO-30T"g>U11 

TO-3L2*8>all TO-3Z.2"8>al7 

TO-3tO'G>G-I-l 10 - 2- V 0 9 '.", G -11 

TO-39L'T>all TO-39L T'>C!-,-l 
TO-32L'2>U!l TO-32L'2>G-l-l 
TO-3v9"t>all TO-3t9'V>Gl-l 

TO-362-'tr>G-I"l TO-362"t>Gl I 

TO-3BB'L>all Tr,)-388'L>(1-1-1 

00+39L"Z>al7 00+39L"Z>Gll 
00+369'T>G-11 00+369'T>G-l-' 

TO-386'8*"Ull TO-3B6"G>Ql-'l 
TO-380*2>= TO-360*2""Gl-l 
ZO+38Z'Z>Gll ZO+38Z'Z>C77 

TO-399'Z>G17 T 1) - 3 G 9 - Z" G -17 
TO-3LZ'Z>Ql-l T,-j-3LZ' Zl.*-*--G-t-*, 

TO-32,-," T >U-1-1 To-*:,4,k-Cz' 

0-32:6' T > Cl-l-i T (--)-3l%--*6' T U-1

TO-302'T"'.PYTI T 0 0 2 
0 0 +3 T 2 "T> C, -1 C)C- --1 + 3 T T G- I 

T 3 L 6 T T'O 

T 0 - 3Q 0 G ....... 3:1.,2, G 

T C.) - 3 2:2, C.  

3 T tr CIL 

3

Id smas
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* 

�* * � � � & � .� �4 :� Y� i� * * � * $� * � � * * * * * t * * * *

24-AUS-94

\/�-' 
I-. � P A R a,,! E. T E R S

'.'" . / AC Unit Number, I 0 
" r',r•- - er / Geometry Number: I 

';. "t.' r m .A ize3 Z 40-96 ihair- nels.  
t:' -• .. mhr..,ei fc Search'. 0'.  

Cr der of Smoothing Function: 5 
-',Iber of akround Channels: 4 on each side of peak.  

ieak Confidence 'actor: 95.0% 
Multiplet Sensitivity 3 
Identification Energy Window: +- 0.50 keV.  
E--ror Quotation: 1.00 sigma uncertainty.

Y.D Calculation Performed.  
Multiplet Analysis Performed.

Regular Output.  
ysis of SpectrLm saved in Disk File SDO109 

K. . ,ured by: KC 

Sample Description: C.S.A. PIT 3 1 FT DO 
3eometr'y Description: 500 ML MARINELLI 

Sample Size: 5.6750E+02 GRAM I Conversion Factor: 1.O000E+00 

Standard Size: 8.8840E+02 GRAM 

.'Inalysis Library file: ANLO0O 

"COLLECT started on 28-JUL-94 at 14:21:13

Energy Calib.1ration performed 20-JUL-94 
;fi4 iciency Calibration performed 02-JUN-94 

D0109 '-p 1

2OLLECT Live Time: 
Real Time: 
Dead Time: 

Decayed to 0

600..seconds 
600. seconds 

00.00 %

. days, 0.0000 hours BEFORE the start of COLLECT

.. ,.., f --.!..• S. j4:"• "" = ' t..'- ,j .-.

J.9; 54i 10



*p-g RWY BkInd Net P.Žne..

-104 w7I 

5/546 

0 L -".799 

M.41L7

21.

0.  

C-.6

7.  
17.  

23.

:E-ror Quotation at i300 sigarn 

leak Ccnfideflc& Level at 95.0%.  

14 -- Plultiplet Analysis did NOT converge

SDO1O9 p. 2

iv 
tc tt4l

"a -�

2-006-3 13 - 5,0 ;

NUC 1 ie

M 10 

.jw

?S-2.12 

CS-13E3 
TL-20E3 

BI-21 4

29.7.2 

23.6 

136.

1 AV n7 10-77 -; 7. Y - - n ZE -I ,



24-Aw?-54 !?;5010

n , -- ý' j- 0, p, L, : 1 - 7 1 07 DI:3 .  

- - ý n C V 117"ýC in ýG-jwý-54 at 14:21,Y-11 
On 1xvev Q. days, 0.0000 hours MOORE the start of CCLLECTý.  

1 14 14 L J 13 1) 3 17 A 0 C L 1 Z E R E P 0 R

7mment-ation in PC! 
Deca-y 

Error carrected

/ ORMAActLq1tv%U71 ;"---

LLW3.311-0.'.  
LýD ; 3, 70E WO 

LLD<4,04E+01 

ýM<6.24E-Cl 
LLD<4.T7E*Q0 

LLM2.07E-01 
LLD<9.19E-01.  
LLD<1.97E+00 

LLD<2.2!E-01 
LLD<4.24E-01 

LLD<2.5!E-01 
LLD<9.54EtOo 

LLD<1.26E+00 

LLD<2.56E-01 
LLD<3.82E-01 
LLD<6 59E+00 

LLD<4.62E-01 

LLD<2.42E+00 

LLD<2.17E-01 
LLD<4.33E+00 

1.33E+00 
.LLD<1.51E+00 

LLD<1.12E+01 

LLD<2.08E-01 

LLD<7.21E-01 
LLD<3.45E-01 

LLD<1.36E+00 
LLD<2.62E-01 

LLD<2.29E-01 

LLD<1.78E+00 
LLD<6,37E+00 

LLD<6.84E-01 
LLD<2.78E-01 

LLD<2.12E-01 
LLD<2.88E-01 

LLD<4ý41E-01 

'LLD<8.13E+00 

LLD<2.07E-01 

LLD<6480E-01 

LLD<6.06E+01 

LLD<I.8hE+00 
LLD<2.29E-01 

LLD<2.58E-01 

LLD,'.6. 05E+01 
LLD<2.64E-ol 

LLD<2.79E-01

L.DMME-01.  
LLD<3.70E+00 
LLD<4.04E+01 
LLD<6.24E-01' 
LLD<4.97E+00 
LLD<2.07E-01 
LLD<9.19E-01 
LLD<1.87E+OC) 
LLD<2.21E-01 
LLD<4.24E-01 
LLD<2.51E-01 
LLD<9.54E+00 
LLD<1.26E+00 
LLD<2.56E-01 
LLD<3.82E-01 
LLD<6.59E+00 
LLD<4.62E-01 
LLD<2.42E+00 
LLD<2.17E-01 
LLD<4.33E+00 

i.33E+00 
LLD<1.51E+00 
LLD<1.12E+01 
LLD<2.OSE-01 
LLD<7.21E-01 
LLD<3.45E-01 
LLD<1.36E+00 
LLD<2.62E-01 
LLD<2.29E-01 
LLD<1.78E+00 
LLD<6.37E+00 
LLD<6.84E-01 
LLD<2.78E-01 
LLD<2.12E-01 
LLD<2.,SE-01 
LLD<4.41E-01 
LLD<S.13E!00 
LLD<2.07E-O! 
LLD<6.BOE-01 
LM6io'nol 
LLDQ.S6q+00 
LLD<2.29E-01 
LLD<2.58E-01 
LLD <6105E+01 
LLD<2.64E-01 
LLD42.79E"01

ON-241 
ý--23A 
TA- 73C 
(7-113 

LE-109 

P- 234 

.0E -144 
TC-99M 
CE- 141 
KR-65M 
XE-131M 
BA- 139 
CE- 139 
U-235 
RA-226 
BA-141 
K, ag 

132 
XI-133M 
?B-212 
TH-227 
RA-224 
XE-135 
XE-138 
SE-75 
NP-239 
HG-203 
!R-192 
CR-51 

817211 
PS-214 
SA-133 
1-131 
SN-113 
KR-e7 

Au-is 
2B-125 
BI-212 
SE-7 
HT-181 
RU- 103 

__ý3 5 
i-M

+- 2.06E-01+- 2.06E-01

.SDO 109 p - 3



%0-26 4P ja^ej e3uap-r,ýuo3 
SujbTS 00'T 4s uOT4?401_'?_' -.40j.-:E

e 4 C 

9Q - N k 
9z__,W.  

Oi7T ýI 

82'T -- S ýL 

tIzvK 
09._O__.  

62-lZ 
9 2 T - I 

9 9 -- N 
69-2-1 
68-kIS 
T 6 - ý.i cS 

Z e=' T 
BZZ-3ki 

9 IS2 I 

4-6 1

0+39Z*Z -+ TO+300*Z 
-------------------

00+30Z'T',,;.U-Il 
00+3ZZ'T>G-I7 
TO-39Z"' 2>CI-I 
TO-328'Z>'G"Ll 
00+32T"T>G-'.l 
00+39L'T>Cll 

0+3VZ"Z TO+3LL'T 
TO-3tolv>C71 
T 0-326 Gil 
TO-3LV'2>GIl 
TO-380'Z>Ull 
T 0-36Z ̂  2). all 
TO-302"V>G71 
TO-306'L>C!*'!-':, 
oo+3LV'T>Gý1-1 
00+3TT'T>0-1-1 
T o - 3 6 ' V ',. G -'. -1 

TO-3VT"9>GIf_1 
TO-3GO'S` CI-1-1 
TC)-3L9'9XI'-1j7 
TO-32L * 6"'(1-1-1 
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"lon ..... ."Revsre. N-4 19-AUG-94 1007-46 

A N A L ' S I S P A R A M E T E R S 

MCA u-it N-1 ber / 1ADC Unit Number: 1,0 
Tetector Number: ! / Geometry Number: I 

:3:etru~m Size: 4096 chanrels.  
First channel for Search: 0 
Adaptive smocthing performed.  
-- mber of Background Channels: 4 on each side of peak.  
Peak Confidence Factor: 95.0% 
Multiplet Sensitivity: 3 
Identification Energy Window: +- 1.00 keV.  
Errcr Quotation: 1.00 sigma uncertainty.  

LLD Calculation Performed.  
Multiplet Analysis Performed.  

£•- lar Output.  
A._ ysis of Spectrum saved in Disk File SDOI1O 
Measured by: KC 

Sample Description: C.S.A. WATER SAMPLE 
Geometry Description: 500 ML MARINELLI 
Sample Size: 5.0290E+02 GRAM / Conversion Factor: 1.0000E+00 
Standard Size: 8.8840E+02 GRAM 
Analysis Library file: ANLO0O 

_OLLECT started on 28-JUL-94 at 14:46:52 

COLLECT Live Time: 600. seconds 
Real Time: 600. seconds 
Dead Time: 00.00 % 

Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT 

Rnergy Calibration performed 20-JUL-94 
E-fficiencry Calibration performed 02-JUN-94

0D0110 p. 1
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.~ '%~~A

AN L YS I A FRA 1'- E 7 

........ !....i.. \um er: .1 / AD" ;Jrit Number: 
O)etec -:or Number! I / Geometry Number: 
•ecrAn SiZ;e: 40O,, channels.  
:irst channel for Search: 0 
"Adaptive smoothing per-formed.  
Number of Background Channels: 4 on each side of 
Psak Confidence Factor: 95.0% 
Multiplet Sensitivity: 3 

Identification Energy Window: +- 1.00 keV.  
Error Quotation: 1.00 sigma uncertainty.  

'__.D Calculation Performed.  
Multiplet Analysis Performed.  

•? Jlar Output.  
'ysis of Spectrum saved in Disk File SDOI11 

1e'4sured by: kc

* 
* * * * *

E R S

peak.

3ample Description- C.S.A. Leach Test 
.eometry Description; 500 ML MARINELLI 
3ample Size: 5.4670E+02 gram / Conversion Factor: 1.O000E+00 
'Ztandard Size: 8.8840E+02 GRAM 
'nalysis Library file: ANLO00 

,3LLECT started on 29-JUL-94 at 18:38:09

.OLLECT Live Time: 
Real Time: 
Dead Time: 

Decayed to * 0

600. seconds 
600. seconds 

00.00 %

. days, 0.0000 hours BEFORE the start of COLLECT

.nergy Calibration performed 29-JUL-94 
.-fficiency Calibration performed 02-JUN-94

SDI01 p. 1
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Ei-rr L.ct~~n: c' sigimia -incertainty.  

4- i Anall/sis Performed.  

.-Ksi~of .SpectFLr saved in Disk Fil D-1 

-=k S UI. r e by: K'C

oeak~

* ,�
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LLD<22 0OOE+OC0 
LLD<1.70:E-01 
1-iD -31. 37E+00) 

9.47E-01 

LLD<:1 .28E+00 
LL.D<ý9.05tE+00 
.LLD(-1.74E-01 
LLD<6.02E-01 
LLD<3 .61E-01 
LLD<9.44E-C)l 
L..LD<I. .93E-01 
LL-DK."1.76E-01 
L.LD<I.ý39E+00 
LLD<"5.~98E+00 
LLD<6. 76E-0i 
LLD -."2 9'2E-0 I 
LLLY-2.34E-0I.  
L LD +-.': 5 -3E -011 
LLD- .384E-011 
LLD -`5 .7E+(0 

1D .I E-0 I 
LLD, .6.90E--C1 

D,", .60E+(:)( 
LL-D ±' 96E-COI 
LLD 1 l79E--01 
LLD "3779 +01 
ýD`1.65E-0I 
LLD U .0E--0I1

SDO112 p. 3

-~~~ 17 ,. ,- V

+- 1.45E-01



L...-D ý:ý 7 57 E 
!LDV2.AOE+OO 
!LD<4.74E-01 
.,D<2.95E-01 

757 7 

H-C 

LLW2.3EG 

L.D 1 A E OEM", LLD<1.5GE+O(:; 
iW<2.21E-3I.. LIM2.21E-O..  
LLW2.55E-01 LLD02ME-01 
LLW2.54E-01 LLD<2.54E-01 
LLD02.71E-01- LLD<2.71E-0.1 
LLD<7.20E-01. LLD<3.20E-01 
LLOY3.52E+02 LLD<3.52E+02 
LLD<4.77E-01 LLD<4.77E-01 

1.50E+00 3.62E-01 1.50E+00 3.6GE-01 
LLW2.30E+00 LLD<2.30E+O() 
LLMM91E+00 LLDW.91E+O0 
LLD<7.13E-01 LLD<7.13E-01 
LLDW77E-01. LUD<4.77E-01 
L.DMWE-01 LLD<5.64E-01 
LIM5.82E-01 LLD<5.82E-01 
LLD<2.97E-01 LLD<2.97E-01
LLDMOBE-01 ULDMOSE-01 
LýD<1.21E+00 LLD<1.2!E+00 
LLD<6.71E-01 LLD<6.7!E-01 
LLD<2.68E-01 LLD<2.68E-01 
LLD<3.34E-01 .4LD<3.34E-01 
ULDMUE-01 LLD<3.12E-01 
LLD<2.76E-01 LLD<2.76E-01 
LLV<&57E-01 LLD<1.57E-01 
LLD<2.07E-01 LLD<2.07E-01 

1.53E+01 1.91E+00 1.53E+01 1.91E+00 
LLD<2.34E+Ocj LLD<2.34E+00 
LLD<7.01$*G LLD:7.0!E-01 
LLD<2!z LLOMME-01 
LLD< LLD<2.59E-01 
LLD<'2'. -01 

LLD<2.83E 

LLD<4.29E-01 
...........  --------------------

1.78QOI 1.95E+00 1.78E+01 f- 1.95E+00

TI .210 

T-134 
TL-207 
1-28 
AC-228 
EU- 152 
PA-234M 
SR-91.  
RB-89 

-FE-5p 

ý-X-65 
Ec-A6 
TA- 182 
1-ý35 
CL-39 
NA-22 
AR-41 
CO-60 
NA-24 
SR-92 
16-138 
K-40 
KR-88 
TL-209 
LA-iM 
AL-76 
MN-56 
RR-22

Twor muntatior At 1.00 Sigma e-

NOLD Confidence Level 
at 95.0%

SDO 112 p. 4
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ID

T FPeN AT -J4 -a 

-†††††††††.~~~ C~
2

-. U '~ 4~40

g � -: N F - F

rn. I. C: -:.  

--/r-ondChannels- 4 on each side of 

-ter-iafcati.oF Energy Window: +- 5UkeY.  
rrrQUOtation: 1.00 Sigma Uncertainty.  

"-I l>cut'ation Performed.  
Mul ti plet Analysis Performed.  

lyveis o-f _ ,)etrLAM sav'ed in Disk File SD011IJ 
Nesuedby. KC

ek.

a lje )DeSC-r p t 4-r--- .FPRKINGI AŽREA, PIT 2, 
3,s-cnetry Descripti.on:, 500 ML MARINELLI 
s~ample Size: 7.71550E±02 GRAM /Conversion Factor: 1.OOO(-OE+-)f-0 

3 t a da rd C 8ze .884oE+0-2 GRAM 
a I.Ys is L-ibrary -filp: ANLOOO 

IHC started on 28-JUL-94 at 15:35-41

P..L.ECT Live Time: 
Real Time: 
Dead Tignaý, 

-Žave-J to 

.-.- r.erg-y Dal ibra-tio 
:.-.f.cec Calibr

600. seconds 
600. seconds 

)0( hours BEFORE the start of COLL.ECT 

0-J.3UL-9 4 
ed02-JUN-94

SDO113 p. 1



2 r-A S-9 fli07

-8c Wrcat:

OKCent mid 
charnel

4l72 1 

584.40 

i69 p1,9 

115.8

P E A K N A' *- Y~ S TJ S

Energy FWHM Bac- -d 

keY keY -" -t

"76. 47 

1444.0

0. 9 

0.6 
0.

7.  

2.s 

7,

Ist A Crc.a

*47.t 

3.L

Er ror 

24.2 

41.3 
22.8 
19.2

Nuc 1 ides

PB-2 12 

01-214qSiB124 
'(-40-

E-a-r Ouuitah~unf at 1.00 sigma 
:.eak Confidence L..evel at 95.0%.

WD113 p; 2

I



a-cinj PQPKýýa ýRVO, FIT 2; 

Vi i7liartmA cr 2B-jjL-94 at 151MAl 

I .. oyal to 0. days, 0.000A loirs FEMPE t"E staýt of COCLECT

7'- "1 I)TO N U C L ID E Y 2 7 9 A F P 0 R T

Concenfrot.ov to OCT 
Tecs---.: 

Ernor wrrented Error". 'Vý- SK

1LD17.02E-W, 
KLDK2.MA00 LLD<2.15E+O(:) 

LLD<2.69E+01 
!LD<3.77E-01, LLD<5.77E-01.  
LLD<2.S4E+0(-D LLD<2.84E+C-,'-) 
LLDAIASE-01 LLOWASE-01.  
LLD<6.16E-01 LLD<6.16E-01 
LLD<I.C2E+O() LLD<1.02E+0() 
LLD<1.30E-01. LLD<1.30E-01 
LLD<2.79E-01 LLD<2.79E-01 
LLD<1.46E-01 LLD<1.46E-01 
LLD<5.SOE+CC) LLD<5.BOE+00 
LLD<6.48E-01 LLD<6.48E-01 
LLD<1.32E-01 LLD<1.32E-01 
LLD<2.19E-01. LLD<2.19E-01 
LLD<3.67E+00 LLD<3.67E+O() 
LLD<2.97E-01 LLD<2.97E-01 
LLD<1.19E+00 LLD<1.19E+O(-) 
LLD<1.19E-01 LLD<1.19E-01 
LLD<2.36E+00 LLD<2.36E+O(:) 

4.8SE-01 1.18E-01 4.88E-01 
LLDII.26E+00 LLD<1.26E+O(:) 
LLD<5.BSE+00 LLD<5.BBE+O() 
LLD<1.28E-01 LLD<1.28E-01 
LLD<4.58E-01 LQ<4.5eE-01 
LLD<1.90E-01 LLD<1.90E-01 
LLD<8.26E-01 LLD<8.26E-01 
LLD<1.61E-01 LLD<1.61E-01 
LLD<1.16E-01 LLD<1.16E-01 
LLD<1.20E+00 LLD<1.20E+00 
LLD<S. LLD---`.3,87E+oo 

6. 6.09E-01 
LLDUS 1 LLD<1.34E-01 

LLDWAIE-01 
LWAS 1 '"S. LLD<1.79E-01 
LLD<3103 LLM3.03E-01.  
LLD<4.42E+00 LLD<4.42E+Ct) 
LLD<I.IIE-01 LLD<I.IIE-01 
LLD<3.82E-01. LLD<3.92E-01 
LLD<3.86E+01 LLD<3.06E+01 
LLD<1.22E+O(--', LLD<1.22EAO(:) 
LLD<1,11E-01 LLD<I.I!E-01 

D -::: 1. 4 7E 1 LLD<1.47E-01 
LLD<2.69E+01 LLD<2.69E+01 
LLDMASE-01 LLDWASE-01 
LLD<1.86E-Oi LLD<1.86E-01.

-V.7al 

-4-23A 
74-23ý 

NE-175 

71-109 
CO-57 
.02-234 

CE- 144 
TC-q9M 
CE- 141 
KR-85M 
XE-131M 
BA- 139 
CE-139 
U-235 
RA-226 
95ý141 

39 
T12132 
XE-133M 
PB-212 
TH -227 
RA-224 
XE-135 
XE-138 
SE-05 
NP-239 
AG-203 
!R-t92 
7R-51 
31-211 
PS-214 
BA-133 

-131 
SN- t 13 
KR-87 
PS-211 
AU-199 
TB-125 
eT-212 
RE-7 
HF-181 

41"0 5 
7R-95 
1-133

1. ME-01 

1. 12E-01

SDO113 p. 3

1@4 ............  Ed 
. .....................



LEU- 1512) 

RHE-499 

4 6 

N A241 

98 
2(39-7

-eE-C)I 

'ý 4E-01 

L 1 04E1 

2 9 E '1 

L L) - 2 2E 
LU 1- ,.. E. fl 3 

L-LD-: 7. 50E-01 
L LD -. 1 . -rýE +C),I 

L..LDU-`4 C) 6 E+ -0 0 
L LD -.,4 .38E- C) 
LLD< . 94E-C31 
LLD :_744E--01 
L L D,4. 68F-0C)1 
LLD<'2. 13-EC-*0.  
LLD<5 .609E--01 
U D-.`.7.25_E--01 
L L D<'. .5 7 E-- (" .  
LLD,'I. 95E--'1 
LLD<1.77E-0I 
LLD<1.24E-01l 
LLD:::1.55E-0.t 

LLD-`2.J.4E-01 

5. S6E+(OC 
LLD -' .58E+00
L L D <5..65.  
LLD<2.  
LLD'::6..9 
LLD<f.~ 
LLD'<3.9

r-D 

1 A . 3 

1-LD 1 .3 EF- i)1 

LILD 22'2 E 01 
LLD h*192E-01 
L 1-D 2 "'29 E- C- 1 

LLD ."2. _E+02 
LLD ,C)J.E-C01 
LLD '-7.50;,E-01 
LLD<1.52.E+0O 
LLD `2. ..,.6E-+00
LLD,,4.38E-01 
LLD:3 . 94E-01 
LLD<3. 44E-01 
LLD.:.4..68E--C)1 
LLD.::'2. 13E-01 
LLDK5 0(9E-01 
LLD<-7, 25E-01 
LLD<31 57E-(0I.  
LLD.1 .95E-01 
LLD<1 .77E-01 
LLD<1 .24E-'O1 
LLD<1 . SE-01 
LLD<2. 34E-01 
LLD.:'2.34E-01 

556E+00)+ 1 .07E+00) 
LLD<1.-,58E+(X) 
LLfl<5.65E-01 
LLD<2.4BE-01 
LLD<61. 94E-%02 
LLD<"2. 51E-01 
LLD<3.95E-01 

62.65E+00 +- .1 .08E+00)

CoFf iderice Level at 95.,0%

SDO113 p. 4

+- 1. 07E+OC
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j. � k ;� -. k

S. r. E -.. ,F ý ý. %' r

.)V 4* 'A *A ~ ~ ~ ~ ~ ~ :

2- 4 - '--- *11

P IR A M E T E R S

* -. -.'DI Ln~it Numnber.  
3 e e ~t r,7 NLu inmber 

-rn -.- ac j-FoL4- C hannie 1s 4 on each side of 

j.d ei tj.f4i cat2Di c-nEn e,-gy W i id ow: 4.O....5 keV.  
irr Q uo tatio r.. -) C) sigm.;-; u~ncertainty..  

LuDLacLAlna'ysi Perform-7-ed.  

ý.''alysis of Spectrium saved in Disk File SDO114 
~s !7.d y:- K~C

peak.

I

tnrl .)esctipticrn- PA~RKING ARA PIT 73 
,.Eo¶etry Description. 500 ML MARINELLI 
S'--Uipie Size: 8.4070E+02 GRAM IConversion Factor: 1.0oOOE+00 
"-indar-d Size: 8.3e40E+02 GRAM 
Aalysis Library ±ýi1e: ANL0O0 

EC tart on 2B-JUL--94 at 15:59:28

.. :~L~CTLiv~e Time: 

D.,ead Timew

Dec ved-o )0 hOr BEFORE the start of COLLECT
17 

'"g Calibratin 4bf - 0`-.JUL-94 
.::i~incyCell~bation performed 02-JUN-94

SDO114 p. I

Li H N �



PFE At K 
" -"....I - .. ,'., .:.••, .. r.:-.. :.. O

*i 4 4 i .... v S .

P C-e tid

"E7 

9

4L 

I '•5, 7 9 9 

1.9158 2{9-3,3

Energy FWHM Baei.k-nd N rt Atr2a 
k'eV k.eV C Srl.... "

-- 4.57 

'44. i2

t.5 
0,9 

2 5

13.  

I.  

-3 

4:, 

7.  
0.

3*4, 

52-.  
81 

17, 
4s.  

15. .. 4

Nuc I ides

/ 

26.8 
39.3 

9,4

P1B-2t4 

-C4220 

K--40

Error Quotation at 1.00 sigma 
Peak Confidence Level at 95.0%

$ - Multiolet Analysis Terminated because of no CHI-SO improvement
.4 

A 
'4 �:1

SDO,114 p. 2

A
4
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10 ýn7-74E AREA, Q:7 !ý 

2e-jUL-94 at jgjq,2ýý 

days, O.OOOC -7v-v V707P7 VVe slart of VCýýE7T,

R A 7 1 C N U C L 1 D E 0 4 A n V S 1 S R E p 0 p *ý*

ir OTT 

Mcm/ 
Fr-a- 7c-acted

/OpAll"

LID<2.92E-01.  

!LD"3. !CE+O(-.,' 
LLD<3.04E+01 

LLD<4.62E-0.1 

LLDA4.13MOO 

LLD<1.75E-01 

LLD<6.BIE-01 
LLD<1.46E+O(D 
LLD<I.SOE-01.  

LLD<3.53E-01 

LLD<2.OOE-01 
LLD<7.95E+OC) 

LLD<1.07E+O(:) 

LLD<2.17E-01 
LLD<2.94E-01 
LLD<4.39E+O() 
LLD<4.36E-01 
LLD<2.IOE+O(-) 

LLD<1.92E-01 
LLD<3.67E+00 

1.41E+00 

LLD<1.28E+00 

LLD<9.6!E+00 

LLD<1.99E-01 
LLD<6.83E-01 
LLD<2.98E-01 
LLD<1.06E+O() 
LLD<2.02E-01 

LLD<1.74E-01 

LL6<1.59E+00 
LLD<4.48E+00 

LLD<5.20E-01 

LLD<2.44E-01 

LLD<1.66E-01 

LLD<1.87E-01.  

LLD<3.93E-01 
LLD<6.14E+00 
LLD<1.61E-01 

LLD<6.44E-01 

LLD<4ME+01 

LLD<1.65E+O() 

LLD<1.82E-01 

LLD<2.07E-01 

LLD<3.59E+01 

LLD<1.57E-01 
LLD<2.02E-01 

SDO114 p. 3

1".701 

-V-774 
:V -033 
NE-107 
qoW9 
CO-57 
PA-234 
CE-144 
TC-99M 
CE-141 
KR-85M 
XE-131M 
BA-139 
CE-139 
U-235 
F` ý---,77.26 

KR-89 
TF-132 
XE-133M 
?B-212 
7H-227 
RA-224 
VE-135 
XV-139 
SE-75 
OP-239 
43-203 
YR-192 
"R--51 
DI-211 
RD-214 
2A-133 
1 -11:7 1 
SM-113 
KR-67 
PE-211 
AW-198 
SB-125 
91-212 
BF-7 

W 103 
YR-85 
SR-S5 
1-133

LnD<T.04E+01 

LL014.62E-01 
LLD04.13E+O-(ý', 
LLD<1.75E-01 

LLD46.8!E-01.  
LLD<1.46E+O(''' 
LUMI.BOE-01 

LLD<3.53E-01 
LLD<2.OOE-01.  

LLD<7.95E+00 

LLD<1.07E+O(D 

LLD<2.17E-01 
ýLD<2.94E-01.  
L L 9 ". 4 E + 
LLD<4.36E-01 

LLD<2.!OE+O(:) 

LLD<1.92E-01 
LLD<3.67E+C(:) 

1.41E+00 

LLD<1.28E+O() 

LLD<9.61E+OC) 

LLD<1.99E-01 

LLD<6.83E-01 
LLD<2.98E-01 

LLD<1.06E+OC) 
LLD<2.02E-01 

LLD<1.74E-01 
LLD--! 1,. 59ESP6-1ý 
LLOM"?*t, 
LLDWASIN 

LLD<2.4*e 
A 

U..D--..':1.66E 
LLMI.S79% 

LLDWME-01 
LLD?6.14E+O.') 
LLMIMIE-01 
ULM6.44E-01 

LwD<4.T9E+Q1 

LLD 11. 65E+O,,) 
LLWIME-01 

LLD<2.07E-01 

LLD<3.59E+01 

LLOMME-01.  
!LD<2.02E-01

f- 1. 65E-01 1. 65E-01



LLD -::-2 -7 1 

07" LL-D:'2 7C)E+0" 

Y ee fLD -*3.E-01 
.3 4 3E-- Ci +- 2.26E-01 

7;J 7 LLD 6 59E + () 
A. 2.-:4M LLD-,*r. 11E.+00 

I1 LLD :e7.4 E-C01 
-Z3 9 LLD r.36fz-0 1 

;9 L LD _'E - C.A 

, N02.6 LLD) *..9 'A-0 I 
465 L D 5-) 4--0 1 

9 LLD9:,64E-01 
2LLD: 6. 9 E-0 

"1LLDl =9-3E-01 

L LLD 56E-01 
22 LL '~61E-01 

3L;LD-,2 16E-01 
4n ~~2.13E+01+-' Y+O 

40ILD<2.29 -.  

Cr:0 l~ 2.04E+c00

-4 1.  

-:2 5IME e'I1 

L .D 7E-() 

LLD- '3. 37E-01 
1- LD<2.70E+02 
LLD ý..66E-01 

e.4:E-oi + 2.26E-01 
LLD<1.65E+00 
LLD::-3.11E+OC) 
LLD<'%7.45E-01 
LLD<6.36E.-O1 
LLD-'3..52E-01 
LLD<6.31E-01l 

LLD-:.9.26E-01 
LLD*(:9.64E-01 
LLD,:6.82E-01 
LLD,.'.1..93E-01 
LLD(<3.60E-01 
LLD.,%2..65E-01 
LLD <2. 56E-OI.  
LLD<:2.61E-01 
LLD <ý' 16E-01 

2.13E+01 -'-2.02E+00 

LLD<I..18E+00 
LLD-'6. 5BE-01) 
LLD :..2.29E-(01 
LLD<2.3BE-01 
LLD<6. 54E-01 
LLD -'3.64E-01 

~..5EC'1+-2.04E-+00

7 Nrck.ko ta ticl at 1-00 -Sigma 

F~nfifec~Leval at 95.0%

SDO114 p. 4

4



91 .a 

--7. M 

C40 79

* .-0., Net ivaz 

K S:..) cc.sun tsV

Z47.82 

1d, 57

2s.  
34.  
20.  

52. 1413

5. MY 00, 
4.451+00 
i 52E-C-"

2. ME-00 
7.12E*00

I- t-

<2

SDO114 p. 5

I'7 ASE W ?VALv3::"



7 4 . .. ~ .7.

.S P F

�- 1. *. * 'k ** 

*

� 1� *

-. ~ ~ ~ 4 , 2,..-.T~

T

4rz onec id e ~fok 
4. 4 7L 

4 f j. -- E rrp -I qy Wj.r~dow + 1.,.5(. keY.  

a I t f~~-i.-n 7½"rformed.  

* ~ -f 3rmsav,,Žd in Disk r7ile SD0115 
r~ v:j rj by kc 

'~Ft A . P'4 Pit 3, tRed CI 
Ct. r y esc: -~on. 50K) ML MARINELLI 

* ~. .;.. CC+O2J- a Con~versionr Fac tor~ OcE 
:dar W-e: . .6840E+02 GRAM 

S .. tr ry -fil1e: - NLOOO 

.LT a ted onn 2-9-JUL-94 at 14:17.44

CT Live Time; 
Reaz Time: 
Dead T 

V d o 

.ý ei..r b*

600. seconds 
.6 1 seconds 

00) hoLuriS E:,EFC'R.E the ita--rt of COLLECT 

ci0-CTIAN-'

SDO115 p. 1

* . ..�

A



4

S4.."ZAI .1.-- - �-d. .

E Aw2K

Energy FWHM P
k keY -v.

238e 37 1.4 

1.7

7, 

2.4

15, 

-7..  

1..37.,

404 

20 7

". ,4 
22) --

248.5 
94. 7

N k.,c I i.dess

'31 21i,- -'

TIL-2 09, NPA.-22, 
A NIN -- R 

W- 40

7-r nr CL~tt~tion 

Peak Clonfidence
a ~ ~~- q m. ~.'. ~ a.  

ý-eve1 at W5.0%

V-1

SDO115 p. 2
4..  

.s1

1 

-v .-. 7 

-5...  

- c Cr 

4-4r 

C C 

-� 

-, n 4 10 
.4.4

:4.

4. 4 

'S

.c. t 1ý:



4:.. U .. .. D..:

X~ E -1 

E- 771 

E 75 

17% 
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