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EXECUTIVE SUMMARY

The contract for the expedited cleanup of Material Disposal Area (MDA) M was awarded to NES,
Inc. on October 2, 1995, through the Basic Ordering Agreement (BOA) in place for Los Alamos
National Laboratory’s (LANL) Environmental Restoration (ER) Project. The contract was
structured for a fixed price for labor and a fixed unit price for waste disposal. The objective of
the cleanup was to remove and dispose of debris and soil located within the top five (5) feet of the
surface, deposned over the 3.2 acre site. This cleanup resulted in the disposal of approximately
5460 yds® of radioactive, chemical, asbestos, hazardous and clean waste streams. The on-site
cleanup activities commenced on November 17, 1995 and were completed March 6, 1996. There
were no lost-time accidents for the duration of the project.

1.0 INTRODUCTION

Material Disposal Area (MDA) M, also known as Solid Waste Management Unit (SWMU) 9-013,
is located within the western portion of the Los Alamos National Laboratory’s (LANL) Technical
Area (TA) 9. The expedited cleanup of MDA M was proposed as part of the Resource
Conservation and Recovery Act (RCRA) Facility Investigation (RFI) process described in the
LANL Operable Unit (OU) 1157 RFI Work Plan (LANL 1993, 1230) (Reference 1). SWMU 9-
013 consisted of a former surface disposal area and satellite area approximately 3.2 acres in size.
A wide variety of materials including potentially hazardous waste, laboratory chemical waste, high
explosive (HE) and organic wastes, construction and demolition debris were disposed at this site.
The disposal area was used from 1948 to approximately 1965. Preliminary results from the RFI
sampling effort had indicated the presence of heavy metals, organics and radioactive contamination
above the LANL screening action levels (SALs). Additionally, asbestos was also visually
confirmed to be present at several locations in MDA M.

The expedited cleanup of MDA M was to be performed in two phases. Activities comprising
Phase I of the expedited cleanup included regrading the perimeter trench and diverting runoff,
removal of all surface debris, transportation and disposal of the surface debris, excavation of ‘hot
spots’ in contaminated soil, geophysical survey of the cleared areas and confirmatory sampling and
analysis to verify the nature and extent of potential residue contamination. After the surface debris
was cleared and the confirmatory sampling and analysis complete, a Phase II of the expedited
cleanup will commence. The purpose of Phase II will consist of evaluating the confirmatory
sampling results to determine if the cleanup action levels derived from the preliminary results
contained in the RFI and the LANL Expedited Cleanup Plan for SWMU 9-013 (Reference 2) are
appropriate and were met with the Phase I activities. Should LANL determine that the cleanup
levels were not met, the remaining contaminated soil is to be excavated, transported and disposed
at the appropriate facility. This report does not include Phase II activities.

NES, Inc. was awarded the contract by LANL on October 2, 1995, to perform the Phase I cleanup
activities. The project began with mobilization on November 13, 1995 and was completed with
demobilization on March 15, 1996.



Final Report for the Expedited Cleanup of Material Disposal Area (MDA) M, TA-9 Page 2 of 42

2.0 SITE DESCRIPTION

MDA M, SWMU 9-013 is a surface material disposal area located within a secured area of TA-9,
southeast of LANL Guard Station 502 and northeast of Old Anchor East (Figure 2-1). MDA M
occupies approximately 3.2 acres and is roughly circular in shape. The MDA also includes a
satellite area located approximately 750 feet northwest of the main site which occupies an area
approximately 40 feet by 60 feet (Figure 2-2). MDA M, at the western edge of the Pajarito
Plateau in Los Alamos County, lies on a mesa between Canon de Valle on the south and Pajarito
Canyon on the north. MDA M is located on United States Department of Energy (USDOE)
owned land.

NES established the site controls per the Site Specific Health and Safety Plan (SSHASP)
(Reference 3). This included the establishment of controlled areas, the setup of the NES office
and on-site laboratory and the staging of the equipment. Site setup began with the establishment
of the controlled areas. Yellow rope and ‘Construction Area’ signs were used to demarcate the
outer perimeters of the main and satellite areas (Figure 2-3) and establish these areas as work
areas. Inside the perimeter of the work areas, construction fencing and signs were used to establish
and demarcate the areas as Contamination Reduction Zones (CRZs). Inside of the CRZs, yellow
and magenta rope and signs were used to mark radiological exclusion zones (EZs). Roping and
the appropriate 29 CFR postings were used to mark hazardous EZs. The waste staging area was
located on the east side of the main area. The low level radioactive waste (LLRW) staging area
was demarcated with yellow and magenta rope and posted as ‘Radioactive Materials Management
Area’ (RMMA). The hazardous materials’ waste staging area was roped and posted as a ‘Less
Than 90 Day Storage Area’ per LANL Waste Management Group.

3.0 HEALTH AND SAFETY

Preliminary characterization data from the ‘Expedited Cleanup Plan for MDA M’ was supplied
to NES by LANL prior to the start of the project. This information was used to develop the Site
Specific Health and Safety Plan (SSHASP). This document provided the health and safety
requirements specific to MDA M. To further ensure worker safety, the NES on-site analytical
laboratory was used to identify any contaminants present on the site which were not initially
identified in the Expedited Cleanup Plan.

NES performed a more detailed characterization survey in each cell prior to the beginning of
remediation activities. One of the purposes of this survey was to identify any potential hazards
which may have existed in the cells, in order to prescribe the appropriate personal protective
equipment (PPE), if required, before the workers entered the cells. This survey also assisted in
the identification of the waste stream and appropriate disposal sites.
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Figure 2-3
Site Layout for MDA M
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3.1  Radiological Hazards

MDA M contained many noncombustibles and was suspected of being contaminated with
radioactive materials (Reference 4). However, in an October 1992 general area radiation survey
performed by LANL, no areas had registered above background. However, the presence of
Uranium-235 and -238 (U-235 and U-238) were detected above LANL SALs.

3.1.1 Radiation Work Permit

Remediation activities which occurred within radiological exclusion zones (EZs) were performed
under a Radiation Work Permit (RWP) prepared by LANL. The RWP prescribed the radiological
protection requirements for work being performed in radiological exclusion zones. The RWP used
for this project is included in Appendix A. The RWP required the use of engineering controls and
protective clothing, as necessary, to ensure that the work was accomplished in a radiologically safe
manner.

3.1.2 Radiological Contamination Control

Radiological exclusion zones were established where remediation activities involved radioactive
materials. Appropriate PPE was required, per the RWP, prior to entering the area. The main and
satellite areas of MDA M, defined as a Solid Waste Management Unit (SWMU), were demarcated
as Contamination Reduction Zones (CRZs). As remediation activities proceeded, radiological
exclusion zones were established, per the limits specified in the SSHASP, around the individual
piles of radioactive material. Prior to leaving an exclusion zone, all personnel and equipment were
monitored by Health Physics technicians to ensure that no radioactive contamination had been
transferred.

Personnel performing remediation activities in the radiological exclusion zones were required, per
the RWP, to wear personal protective equipment (PPE) prior to entering the work area. Typlcal
PPE consisted of tyvek coveralls, boot covers and gloves.

3.1.3 Airborne Radioactivity

Air sampling was performed during activities with the potential to generate airborne radioactivity.
The results of this sampling demonstrated that the radioactive contamination present at MDA M
was not transferrable, therefore, no respiratory protection for radiological contaminants was
required.

3.1.4 Radiological Postings
Transportation and disposal containers, such as B-25 boxes, 55 gallon drums and rolloff bins, used

for radioactive waste, were posted as radioactive material. The containers were stored in a posted
Radioactive Material Storage Area (RMSA) while awaiting disposal. Radiological exclusion zones
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established within the SWMU were roped off and posted as appropriate. All radiological postings
used at MDA M were provided by LANL ESH-1.

3.1.5 Radiation Exposure

Radiological hazards were identified by the use of dose rate meters, contamination surveys and
air monitoring. Thermoluminescent dosimeters (TLDs) and self-reading pocket dosimeters (SRDs)
were provided to monitor personnel exposures throughout the project. Health Physics technicians
radiologically monitored the remediation activities during the entire project to identify the presence
of radioactive material in the field.

3.1.6 Radiological Monitoring

Throughout the project, Health Physics technicians performed direct reading radiological surveys
prior to, during and after the removal of debris and soil from a cell and/or pile. These surveys
were also accompanied by the smear surveys which were performed on the different types of
debris in a cell or a pile. The smear surveys were analyzed for the presence of alpha and beta
contamination on an automatic low level alpha and beta/gamma smear counter located in the NES
on-site radioanalytical laboratory. Representative composite soil samples were obtained from each
cell. These samples were also analyzed in the on-site radioanalytical laboratory using gamma
spectroscopy.

3.2 Industrial

A Certified Industrial Hygienist (CIH) was present to identify asbestos containing material (ACM)
and provide support to the project in addressing other potential health and safety concerns. Field
instruments, such as a photo ionization detector (PID), aerosol monitors, and air particulate
samplers, were available to detect chemical and industrial airborne hazards. The on-site analytical
laboratory was used in conjunction with the field monitoring data, to identify hazardous materials
in the cells prior to workers entering the area. "

3.2.1 Industrial Hazards

During a site visit to MDA M by LANL in the spring of 1992, rusted metal cans ranging in size
from 12 ounces to 55 gallons were observed. A white fibrous substance believed to be asbestos
was visible on the ground areas. A variety of glass containers and broken glass has also been
identified at the site. Electrical wires and cables were scattered throughout the area. Other
materials, including metal and wood objects, chemical and HE laboratory appliances and fixtures,
bathroom fixtures and appliances, tree stumps, automobile parts, smudge pots, and construction
and demolition debris were disposed of at MDA M and the satellite area. Semi-volatiles (SVOCs),
metal concentrations, organachlorine pesticides and polychloronated byphenyls (PCBs) were
detected above LANL SALs. No volatiles (VOCs) or identifiable HE compounds were detected
above the SALs.
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3.2.2 Chemical/Hazardous Contamination Control

Personnel performing remediation activities in cells where either chemical, i.e., PCB, ACM,
and/or hazardous, i.e., lead and chromium, contaminants were present or were likely to be
present, were required to wear personal protective equipment (PPE) prior to entering the work
area. PPE consisted of tyvek coveralls, boot covers and gloves. In some cases, particularly when
remediating ACM, respiratory protection was also required. Personal lapel air samplers were
worn by workers remediating chemical and hazardous material. Results of personal air sampling
are contained in Appendix F. Based on these results, no worker approached or exceeded a
Permissible Exposure Level (PEL) for RCRA contaminants. Since the SWMU was controlled as
a CRZ, only authorized personnel were permitted to enter the area at any time.

3.2.3 Postings

Required site controls and postings were established per the SSHASP, Section 5.0 (Reference 3)
(Figure 2-3). Work areas were oriented such that any established EZs or regulated areas (RAs),
if necessary for lead and asbestos, were downwind, the CRZ was contiguous with any EZs or RAs
upwind of the EZs or RAs and the support zone was contiguous with the CRZ upwind of the CRZ
and any established EZs or RAs. Since lead and asbestos co-existed with other chemical
contaminants, EZs were established in place of RAs. All Occupational Safety and Health
Administration (OSHA) posting requirements per 29 CFR 1910.145, 1926.62(m) and
1926.1101(k)(7) (Reference 5) were implemented when the actions levels specified in Table 5-2
of the SSHASP (Reference 3) were exceeded. These postings were also in accordance with
LANL’s Laboratory Standard LS107-02.1 (Reference 6).

3.2.4 Dust Monitoring

The generation of nuisance dust was measured with a dust/aerosol monitor. A water truck was

‘used to wet down dry areas and also areas identified as containing ACM or hazardous

contaminants, undergoing remediation activities.
3.2.5 Asbestos Abatement

During remediation activities, a Certified Industrial Hygienist (CIH) was available to visually
identify asbestos as it was uncovered. Waste material containing greater than 1% asbestos by
volume and/or material positively identified as ACM, was classified as ACM. Full PPE and half-
face respirators were required for work involving asbestos exceeding this level. Personal lapel
air samplers were utilized to monitor the presence and amount of airborne asbestos which may
have been generated during asbestos remediation activities. Results of airborne sampling for
asbestos are included in Appendix F. Based on these results, no worker approached or exceeded
a Permissible Exposure Level (PEL) for airborne asbestos.
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3.2.6 Sample Screening

A photo ionization detector (PID) was used to detect the presence of volatile organic compounds
(VOCs) in the field. Also used were aerosol monitors and air samplers to detect the presence and
level of nuisance dusts and particulates; sound level meter to monitor the noise levels due to the
operation of heavy equipment; personal air samplers worn by workers to monitor breathing zone
air; and direct visual inspection of the work area and activities by the CIH.

3.2.7 On-Site Laboratory Screening

To compliment the portable field instruments, NES performed hazardous materials analyses within
the on-site laboratory. Material samples were analyzed for hazardous (RCRA) metals using a x-
ray fluorescent detection system (XRF); polychloronated byphenyls (PCBs); benzene, toluene,
ethylbenzene and xylene compounds (BTEX); polyaromatic hydrocarbons (PAH) and high
explosives (HE). Analytical results were used to determine potential health and safety concerns
and also to determine if PPE would be necessary.

4.0 REMEDIATION ACTIVITIES

NES began on-site remediation activities on November 17, 1995. These activities started with
piles located in the main area, on the north side. Since these piles were small in nature, they were
moved and processed to allow for the movement and staging of waste at the eastern end of the site.
Prior to the remediation of any pile, the pile was screened for radiological, HE, RCRA (Resource
Conservation and Recovery Act) metals, polychloronated byphenyls (PCBs), polyaromatic
hydrocarbons (PAH), BTEX compounds (benzene, toluene, ethylbenzene and xylene) and VOC
contaminants. This screening permitted an initial estimate of waste types and volumes and allowed
the work crews to anticipate the hazards associated with each different pile. When an individual
pile was determined to contain hazardous materials, that pile was defined as an EZ. Personal
protective equipment was prescribed per the SSHASP (Reference 3) for the remediation activities.

To effectively perform the remediation activities for MDA M, the project was broken down into
the following tasks:

. Task 1 Preparation of Site Plans
. Task 2 Mobilization

. Task 3 Characterization

. Task 4 On-Site Processing

. Task § Verification Survey

. Task 6 Demobilization

. Task 7 Prepare Final Report
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4.1 Task 1 Preparation of Site Plans

NES prepared a Site Remediation Work Plan (SRWP) (Reference 7), Spill Prevention and Control
Plan (SPCP) (Reference 8), Waste Management Plan (WMP)/Waste Characterization Strategy
Form (WCSF) (Reference 9) and Site Specific Health and Safety Plan (SSHASP) (Reference 3).
These documents incorporated the federal, state and LANL requirements for the remediation of
MDA M. '

4.1.1 Site Remediation Work Plan (SRWP)

The SRWP addressed the activities of the Phase I cleanup of MDA M which included: the removal
of all surface debris to a depth of five (5) feet from the top of an individual pile, segregation of
the waste streams, transportation and disposal of the surface debris, excavation of ‘hot spots’ in
the contaminated soil, and the confirmatory sampling to demonstrate the levels of remaining
contamination. The SRWP also identified the level of effort from mobilization, through
implementation, to the completion of the Final Report as is identified in the project schedule,
Figure 4-2.

4.1.2 Spill Prevention and Control Plan (SPCP)

The SCPC was written in accordance with the requirements specified in LANL Administrative
Requirement (LANL AR) 9.4, “Accidental Oil, Chemical and Airborne Releases” (Reference 10).
The SPCP identified the known and potential liquid hazards on-site at MDA M and addressed the
actions needed to take place in the event of a spill. The SPCP also identified the restrictions for
use and storage of liquids on the MDA M site.

4.1.3 Waste Management Plan (WMP)/Waste Characterization Strategy Form (WCSF)

The WMP/WCSF was developed to identify the known and potential waste streams at MDA M,
identify the types of analyses required for waste profiling and to identify the appropriate
Treatment/Storage/Disposal Facility (TSD) based on the results of the analyses.

4.1.4 Site Specific Health and Safety Plan (SSHASP)

The SSHASP was developed to comply with the applicable federal and state occupational health
and safety requirements, including those of the USDOE. The SSHASP included the project
organization, responsibilities and authorities; a Hazard Analysis (HA) for the project tasks for the
known and potential hazards at MDA M; site controls; exposure monitoring and corresponding
actions; personal protective equipment; decontamination; Emergency/Incident Action Plan;
training; medical surveillance; Quality Control and Quality Assurance (QC/QA); and record
keeping.
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4.1.5 Readiness Review

The Readiness Review was conducted on November 15, 1995. The purpose of the Readiness
review was for final verification by LANL ensuring the readiness of NES for field operations.
The Readiness Review also verified that NES was ready to mobilize for field work and that the
work complied with the applicable LANL and NES procedures, guidelines and federal and state
regulations. The requirements for preparation for the Readiness Review are outlined in LANL-
ER-AP-05.1, ‘Readiness Review for Environmental Restoration Project Field Activities’
(Reference 11). Contained in this procedure is the ‘Readiness Review Checklist’ which was used
to demonstrate compliance with the requirements needed for issuance to NES of the Notice to
Proceed. The completed and signed checklist is contained in Appendix B. Based on the results
of the Readiness Review, NES was issued the Notice to Proceed-Full Activation on November 16,
1995.

4.2 Task 2 Mobilization

NES began equipment and personnel procurement activities on October 2, 1995, when Task Order
B40660016-CL was issued by LANL. These activities included procurement of materials and
equipment and preparation for transportation of the materials, equipment and personnel to LANL.
NES personnel mobilized to the site on November 13, 1995.

4.2.1 Site Preparation

During the site preparation, the site control measures per the SSHASP, Section 5.0 (Reference 3),
were initiated. This included the establishment and demarcation of the controlled areas, the setup
of the on-site office/break area and laboratory and the staging of the equipment.

42.1.1 Establishment of Controlled Areas

Yellow rope and ‘Construction Area’ signs were used to demarcate the outer perimeters of the
main and satellite areas (Figure 2-3) and establish these areas as work areas. Inside the perimeter
of the work areas, construction fencing and signs were used to establish and demarcate the areas
as Contamination Reduction Zones (CRZs). Inside of the CRZs, yellow and magenta rope and
signs were used to mark radiological exclusion zones (EZs). Yellow roping and the appropriate
29 CFR postings were used to mark hazardous EZs. The waste staging area was located on the
east side of the main area. The low level radioactive waste (LLLRW) staging area was demarcated
with yellow and magenta rope and posted as ‘Radioactive Materials Management Area’ (RMMA).
The hazardous materials’ waste staging area was roped and posted as a ‘Less Than 90 Day Storage
Area’ per LANL Waste Management Group.

4.2.1.2 Establishment of Grids

LANL had established a reference grid system for the MDA M main and satellite areas (Figure
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4-1). The grid system contained 167 25 foot by 25 foot cells which were used to provide a base
map for the initial characterization performed by LANL for the Expedited Cleanup Plan
(Reference 2). NES re-established this grid system, with the assistance of a LANL land survey
team, demarcating the corners of each cell with a wooden stake and identifying the cell number
on the stakes. The distinct piles of debris were also identified using a letter or letters, and the cells
associated with these piles were cross referenced to the pile identification letter. The pile
identification letter and associated cells are contained in Table 4-1 and illustrated in Figure 4-1.
The north side of the main area did not contain many distinct piles, therefore, the cleanup of the
north side was on a cell by cell basis. The north side of the main area included cells 1 through
15, 17 through 38, 47 through 50, 62 through 64, 78 and 78A. The south side of the main area
and the satellite area contained distinct piles and the cleanup for these areas was on a pile by pile
basis. NES used the re-established grid system to characterize each of the cells and/or piles.

Table 4-1
Pile Identification and Corresponding Cells

Pile Identification I C fing Cell
123,131

122,131,138

137,142

128,129,136,141

135,140

- 134,139

119,120,130

I QMmO 60 |w|>

121

L]

103,104,117,118

g

101,102,115,116

105,106,107

92,93,108,109

114

124,125

125

97,112,113

Olwijo |z |ZX | |»®

94,94A,95,96,110,111
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R 79,80

S 65,66

T 68,69,81,82,83

U 70,71,84,85

\Y 86,87,88,89
w 58,59,72,73

X 39,40,52,53,67

Y 41,42,54,55

Z 43 .44,56,57
AA 45,46
BB 60,61,74,75
CcC 76,77,90,91
SA 163,164,165,166,167
SB 153,156,159,160
SC 157,158,161,162
SD 151,152,154,155

No piles of debris were on the following cells: 16,51,98,99,100,126,127,132,133,138A and 143
through 150.

42.1.3 Preparation of the Work Site

Preparation of the work site began with the arrival of the construction and heavy equipment; the
purchased materials; and the NES laboratory equipment. A generator was setup to provide
electrical service for the entire site. The heavy equipment was initially staged in the turnaround
area, located in the southwest corner of the MDA M main area. Parking areas were established
and marked adjacent to the trailers and the access road. Upon arrival of the office/laboratory and
support trailers, the setup of the office, radioanalytical/hazardous laboratory and the break/change
area, commenced. These trailers were positioned in the northwest corner of the MDA M main
area. Construction fencing was used to direct incoming pedestrian traffic into the project office,
where visitors were required to sign-in and obtain a briefing prior to touring the site.
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4.3 Task 3 Characterization

Prior to the commencing cleanup activities of MDA M, NES performed a characterization survey.
The purpose of the characterization survey was to identify any potential health and safety issues
and define the waste streams. Throughout the project, Health Physics technicians performed direct
reading radiological surveys prior to, during and after the removal of debris and soil from a cell
and/or pile. These surveys were also accompanied by the smear surveys which were performed
on the different types of debris in a cell or a pile. The smear surveys were analyzed for the
presence of alpha/beta contamination on the automatic smear counter located in the NES on-site
radioanalytical laboratory. Representative composite soil samples were obtained for each cell.
These samples were also analyzed in the on-site radioanalytical laboratory using gamma
spectroscopy. NES performed hazardous materials analyses within the on-site laboratory. Here,
material samples were analyzed for hazardous (RCRA) metals using a x-ray fluorescent detection
system (XRF); PCBs (polychloronated byphenyls); BTEX (benzene, toluene, ethylbenzene and
xylene) compounds; PAH (polyaromatic hydrocarbons) and HE (high explosives). Analytical
results were used to determine potential health and safety concerns and also to determine if PPE
would be necessary.

4.3.1 Radiological Surveys
43.1.1 Field Screening

Prior to the beginning of remediation activities, individual cells were radiologically surveyed by
Health Physics technicians. Hand-held direct reading instruments were used to survey the piles
for the presence of radioactive materials. Smear surveys of debris contained in the piles, were
performed to determine if loose surface contamination was present. Cells had to be radiologically
surveyed before work crew members were permitted to enter. Radiological exclusion zones and
controls were established around piles which were determined to contain radioactive materials.

As a result of the field screening, the following cells were discovered to contain debris
demonstrating direct reading results above background:

C-2 C-4 C-76 C-122
C-6 C45 C-78 C-123
C-13 C-46 C-78A C-124
C-14 C-52 C-82 C-126
C-22 C-58 C-89 C-129
C-26 C-59 C-109 C-133
C41 C-70 C-120 C-140

C42 C-72 C-121



s IR
d X+

R

Final Report for the Expedited Cleanup of Material Disposal Area (MDA) M, TA-9 Page 16 of 42

43.1.2 Gamma Spectroscopy

Composite soil samples were taken from each cell and/or pile and analyzed by the gamma
spectroscopy system. This system is capable of identifying individual isotopes in the soil. The
soil was analyzed for the presence of radioactivity above background levels. However, certain
isotopes were determined to be significant enough to track during the entire project. The isotopes
of concern were:

Cs-137
U-235 -
Ra-226
Pa-234m

These isotopes were selected based on historical documentation reviewed prior to the remediation
activities. The Operable Unit 1157 RFI Work Plan indicated the possible presence of Cs-137.
The Request For Proposal (RFP) for the Cleanup of MDA M indicated the presence of radium 226
(Ra-226), uranium 235 (U-235) and uranium 238 (U-238). The isotope protactinium 234
metastable (Pa-234m) was selected to be an isotope of concern after discussions with ESH-1.

The background soil sample used for MDA M was a composite sample taken from various
locations around the perimeter of the site (including the satellite area). From this sample, the
background levels of the isotopes of concern were determined. The background soil sample
results are presented below:

Description Activity (pCi/g)

Cs-137 | U-235 | Ra-226* | Pa-234m* | Th-234* | Pb-214* | Bi-214*

Background Soil 0.730 <1.71 <5.88 <4.34 <26.0 2.43 1.77
(10 min. count)

* J-238 daughter products

Activities for isotopes that were below the gamma spectroscopy system’s lower limit of detection
(LLD) are expressed as less than the LLD.

The characterization survey revealed U-238 as the primary radioactive contaminant of MDA M.
U-238 was identified by the presence of its daughter products: Ra-226, Th-234, Pa-234m, lead
214 (Pb-214) and bismuth 214 (Bi-214). The total activity of the U-238 daughter products was
determined for all samples with elevated amounts of Ra-226 (Section 5.1). U-235 appeared with
U-238 in some of the samples, but never by itself. The results of the gamma spectroscopy are
presented in Table 4-2. The gamma spectroscopy data collected for each cell and pile during the
characterization is included in Appendix C.



A Final Report for the Expedited Cleanup of Material Disposal Area (MDA) M, TA-9 Page 17 of 42

4.3.2 Hazardous Surveys

Composite soil samples were taken from each cell and/or pile for analysis for hazardous materials.
Each soil sample was analyzed by the NES on-site laboratory for the following constituents:

e RCRA metals

e PCBs

e BTEX compounds
e PAHs

e HE

4321 RCRA Metals

RCRA metals in the soil samples, were analyzed by use of an X-Ray Fluorescent Detector (XRF).
The XRF was capable of measuring the total RCRA metal content of a soil sample, displaying the
results in parts per million (ppm). When an XRF resuit for a metal was equal to or greater than
the total metal limit specified by the Resource Conservation and Recovery Act of 1976 (Section
6.4), the soil was initially classified as hazardous. This information was used to identify potential
health and safety concerns and initial waste stream classification. A background soil sample was

P it obtained from the surrounding areas around the main and satellite areas. The XRF results for the

background soil indicated elevated levels of arsenic, lead and mercury. The Expedited Cleanup
Plan (Reference 2) had identified the presence metals at elevated levels in the background samples.
The background results were subtracted from the soil sample results for the cells in the main and
satellite areas. The results from the XRF are presented in Table 4-3.

4.3.2.2 PCBs, BTEX Compounds and PAHs

Aminoassay test kits were used to perform field screening for PCBs, BTEX compounds and
PAHs. These kits performed by exhibiting a color change on a piece of filter paper that could be
read quantitatively with an electronic reader. The action level for BTEX compounds was any
result equal or greater than 2.5 ppm; for PCBs, any result equal to or greater than 0.5 ppm; and
for PAH, any result equal to or greater than 0.6 ppm. These results were used primarily for
identifying potential health and safety concerns and waste stream classification, associated with
the presence of these particular materials. The results of the aminoassay kits are presented in
Table 4-4.
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Table 4-2
Gamma Spectroscopy Results for the Characterization of MDA M
MCA | Pile Cell # Description Activity (pCi/gm)

1D# Pa-234m | Cs-137 U-235 Ra-226 Total

U-238
. Daughters
59 NA __| NA (NES Office) Bkg Soil <358 <0430 <1.59 <541 NA
2 NA__ | NA Bkg Soil (1 hr) <80 0.413 <0519 <1.60 NA
7 NA | NA Bk Soil (TA-9) <434 0.730 <171 <5.88 NA
34 NA_ |1 Soi <4.04 1.04 <1.86 <s NA
17 NA |2 Soil <427 0,751 <177 <544 NA
36 NA 13- Sojl <2.12 0278 <1.51 <420 NA
26 NA |4 Soil___ <2.79 0.140 <125 <385 NA
27 NA |5 Soil <326 <0330 <1.28 <405 NA
20 NA |6 Soil <2.55 <029] <1 <4.45 NA
28 NA |7 Soil <3.59 0.428 <1.66 <5.47 NA
30 NA__ |8 Soil (20 min) <5.80 <0315 <120 13.2 342
30 NA_ |8 Soil <3.89 0,400 <1.69 135 35.6
17 NA_ |9 Soil <5.18 Q.84 <2.32 <8 NA
31 NA |10 Sail <4.17 0,475 <19 <521 NA
29 NA |11 Soil <3R <0.393 <139 <524 NA
21 NA |12 Soil <276 0 <107 <339 NA
21 NA_ |12 i <32 0.530 <118 <3.84 NA
23 NA |13 Soil <2.83 <0.284 <113 <3.97 NA
15 NA |14 Soil (1br) 24.2 0716 213 382 122
15 NA |14 Soil (20 min) <1.35 <0.617 <1.59 336 877
15 NA |14 Soil <478 0.869 <225 36.4 84,5
24 NA__} 15 Soil <411 <0,449 <171 <6.63 NA
25 NA |17 ' <417 0.692 <1.80 <5.39 NA
2 NA 118 Soil _ <429 <0433 <1.57 925 239
19 NA__ |19 Soil <336 0,326 <17 <5.50 NA
10 NA__l20 Soil <301 0,478 <176 <5.62 NA
8 NA__ 21 Soil <401 <0,195 <1.84 <5.64 NA
16 NA |22 _Soil <312 <0.358 <1.60 <5.86 NA
NA 123 Soil <311 <0460 <1.53 <520 NA
11 NA |24 Soil <4 66 0.418 <166 <59 NA
13 NA 125 Sail <5.08 0,401 <1.89 <6.57 NA
NA__|26 Soil <4.24 0438 <1.87 <619 NA
76 NA |26 Soil <4.15 <0565 <2.95 <997 NA
35 NA |27 Sil <4,65 0,430 <2.00 <6.10 NA
[ 44 NA |27 Soil (recount) <351 0.618 <198 <6.87 NA
14 NA 28 Soil_ <347 <0.446 <1.66 <4.79 NA
46 NA |28 Soil (recount) <3.43 0,306 <1.50 <4,99 NA
54 NA |29 Soil <3.48 0.521 <1.68 <401 NA
57 NA |30 Soil <371 <0 <1.69 <5.10 NA
56 NA 131 Soil <3.47 <0422 <1.66 <4 NA
2 NA |3 j <3.95 0.6% <165 <4.97 NA
53 NA 133 Soil __ <4.15 <0420 <174 <531 NA
49 NA |34 _Sail <3.40 0377 <170 <6.38 NA
55 NA 135 Soil. <4.03 0710 <1.66 <5.31 NA
[ 58 NA_ |36 Soil <405 <0.385 <1 <5.49 NA
46 NA _[37 Soil (1 hr) <941 0236 <0757 3,61 13.9
46 NA |37 Soil <4.82 <0.505 <2.04 <5.90 NA
2 NA |38 Sail <357 <0338 <203 <613 NA
51 X 39 Soil <4.68 0.582 <1.65 <5.09 NA
39 X 40 Sl <471 <0591 <175 627 12.9
50 41 Soil _ <537 0.572 <19 <6.47 NA
47 Y 42 Soil <4,76 0.610 <1.86 332 10.4
[ 48 Z 43 Soil <3.09 1.23 <171 <49 NA
40 Z 44 Soil <335 0,691 <1.88 <520 NA
AA_| 45 Soil <310 <0.441 <187 <5.24 NA
101 AA 45 (nnderneath screeps) | Snil <S03 0268 <172 <SS &2 NA
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MCA | Pile Cell # Description Activity (pCi/gm)
1D¢ Pa-234m | Cs-137 | U-235 | Ra-226 Totl
U-238
Daughters
43 AA 46 Soj <4.16 0.517 <188 <5.69 NA
42 NA 47 Soil <349 0277 <1.86 <6.43 NA
13 NA 48 Sail <428 <0371 <1.83 <4.95 NA
12 NA 49 Sojl <361 0,995 <2.05 <598 NA
3 NA 50 Soil _ <355 <0.386 <178 <4.89 NA
4] NA 62 Soil <301 0516 <1.86 <5.16 NA
4 NA 63 Soil <436 124 <2.07 <6.79 NA
5 NA 64 Soil <353 <0.426 <187 <58 NA
1 [ole 77 Soil _ <0.376 <0.447 <1 <5.56 NA
6 NA 78A Soil <323 <0.556 <1.58 <523 NA
59 NA 78 Soil/Asb (1hr) 36.8 0318 3.04 517 164
_59 NA. 78 Soil/Asb 805 0.449 344 529 128.5
2 NA 78 Soi <538 <0.611 <177 118 283
77 NA 78 Soi <607 <0.781 <1.89 9,30 257
97 NA 126 Soil <4.61 0,513 <1.69 119 296
[ 98 NA 127 Soil <4.03 0.516 <1.61 <5.54 NA
60 A 123 131 Soil <4.68 0.608 <177 <4.63 NA
[ 64 B 122, 131,138 Soil <4.61 L1t <1.8S <564 NA
70 C 137. 142 Soil <422 <0.791 <1.79 <5.58 NA
71 D 128,129, 136, 141 Soil <3.60 <0299 <145 <538 NA
66 E 135, 140 Soil <5.04 <0 .867 <1.98 <620 NA
61 E 134, 139 Soil <372 <0.370 <1.70 <567 NA
94 G 119. 120, 130 Sail. <5.01 L18 <2.07 107 220
9 H 121 Sqil <443 2.24 <183 <6.40 NA
75 1 103, 104, 117, 118 Soil <3.18 <0.366 <1.87 <481 NA
74 1 101, 102, 115, 116 Soil <4.95 <0277 <1.36 <5.75 NA
65 K 105.106, 107 Soil <3.65 <0.548 <1.75 <6.59 NA
62 L 92, 93 108, 109 Soil (20 min) <7.68 L13 <153 26.8 65.2
&2 L 92, 93 108 109 Soil ] <4.48 1.08 <2.12 217 68.0
95 L 9. 93 Soil (recount) <397 0.864 <173 <581 NA
102 L 108, 109 Soil (recounn <383 0.500 <137 <4.65 NA
63 M 114 Soil <4.55 <0458 <2.02 <624 NA
93 N 124, 125 Soil__ <3.93 0292 <1.85 <532 NA
99 N 124 Soil (recount) <5.94 0,779 <2.14 17.5 451
99 N 124 Soil (20 min)_ <6.58 0.555 <129 14.5 379
29 N 124 Soil (1hn) <9.75 0511 L3 17.5 412
105 N 124 Soil (recounp <49 111 <1.91 173 409 |
105 N 124 Soil (thn <9.53 0.758 0.810 13.8 352
106 N 124 Soil (20 min) <552 0.579 <1.20 <361 NA
68 o) 125 Soil <4.55 <0477 <1lR <526 NA
&7 P 97, 112, 113 Soil <308 <0.319 <1.55 <4.80 NA
7 Q 04 94A,9596.110 111 | Soil <271 <0.281 <1.61 <499 NA
13 R 29 .80 Soil <452 <0.579 <122 132 349
3 R 79. 80 Soi <9.68 <0377 <0.591 7.94 2.4
86 S 65. 66 Soil <335 <0333 <1.44 <4.53 NA
85 T 69. 82, 83 Soil _ <4.87 <0.420 <1.81 <5.33 NA
84 U 70.71. 84 85 Soil _ <371 <0.380 <1.76 <5.60 NA
| 88 . ' 86, 87, 88 89 Sail <370 0.839 <12 <49 NA
9 A/ 89 Soil (recount) <378 <0 468 <19 <6.44 NA
87 w 58,59, 72.73 Soil <380 <0473 <1.86 <591 NA
79 X 39, 40, 52, 53.67 Soil <47 1.17 <1.88 <6 NA
80 Y 41,42, 54, 55 Soil. <487 0.313 <173 <559 NA
81 Z 43 44, 56 57 Soil _ <316 0.638 <171 927 234
83 AA 45. 46 Soil. <4.53 0.348 <1.84 <5.85 NA
82 BB 60 61.74. 75 Sail <3.93 0472 <1.61 <6.19 NA
78 cC 76, 77. 90, 91 Soi <4.11 <0.493 <1.20 <543 NA
89 S-A 163, 164, 165.166. 167 | Soil <4.95 0.810 <186 <5.51 NA
91 S-B 153, 156, 159, 160 Soil <334 0.326 <1.68 <5.39 NA
90 sC 157, 158, 161, 162 | Soil <3.40 0.453 <1.63 <5.35 NA
[+9) S-D 151152 154 158 Sail <409 111 <193 <836 NA.
NA: Not Applicable
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Table 4-3
RCRA Metal Results for the Characterization of MDA M
XRF Results (ppm)
Cell #

Arsenic | Barium | Cadmium | Chromium | Lead | Mercury | Selenium | Silver
Background 190 626 13 10 121 21 < 20 14
1 40 0 0 18 4 0 < 20 0
2 363 144 2 42 289 19 < 20 12
3 37 0 0 13 0 0 < 20 0
4 0 0 0 14 0 0 <20 0
s 0 0 0 10 0 0 <20 1
6 19 0 0 8 0 0 < 20 1
7 0 233 1 0 11 0 < 20 5
8 62 824 0 0 229 1 < 20 38
9 0 0 0 0 58 0 < 20 2
10 72 373 0 1 115 0 < 20 17
11 0 107 4 0 0 0 < 20 8
12 0 0 0 3 0 -0 < 20 0
12 0 0 0 7 0 0 <20 1
13 0 0 0 7 0 0 < 20 4
14 24 26 0 4 0 0 < 20 0
15 0 0 0 5 0 0 < 20 0
17 108 300 0 0 174 1 < 20 11
18 321 1,155 0 3 509 18 < 20 36
19 177 755 0 0 390 6 < 20 45
20 49 73 0 1 158 2 < 20 13
20 0 402 0 2 ) 0 < 20 31
21 0 0 6 0 0 0 <20 6
22 0 284 0 0 75 0 <20 29
23 0 2 0 0 0 0 <20 0
24 25 0 1 1 0 0 < 20 0
25 44 0 0 2 5 0 < 20 0
25 0 0 0 0 0 0 < 20 4
26 0 124 0 0 0 0 <20 0
27 34 39 0 7 12 0 <20 2
28 0 155 1 0 4 0 <20 5
29 0 73 0 4 0 0 <20 0
30 37 53 0 4 7 0 < 20 6
31 0 18 2 5 0 0 <20 2
32 0 0 1 3 0 0 < 20 0
33 0 0 1 1 0 0 <20 2
34 0 0 0 0 0 0 <20 1
35 0 0 1 11 0 0 <20 2
36 72 0 1 2 0 0 < 20 0
37 0 0 0 0 0 0 < 20 0
38 0 0 4 3 3 0 < 20 0
38 0 7 0 0 0 0 <20 2
X:39 0 14 0 3 0 s < 20 0
X:40 0 0 6 12 54 3 < 20 4
Y:41 54 0 0 0 11 0 < 20 3
Y:42 0 0 0 2 0 0 <20 0
Z:43 11 0 0 6 60 0 <20 3
Z:44 0 0 0 s 0 0 <2 0




Final Repon for the Expedited Cleanup of Material Disposal Area (MDA) M, TA-9

Page 21 of 42

XRF Results (ppm)

Cell #
Arsenic | Barium | Cadmium | Chromium | Lead | Mercury | Selenium | Silver
AA:45 0 267 0 0 6 0 <20 25
47 0 0 0 0 0 0 < 20 1
48 35 34 0 0 4 0 < 20 4
48 0 138 0 0 0 0 < 20 0
49 0 0 2 0 0 0 < 20 0
49 0 0 1 4 0 0 < 20 0
50 0 0 2 1 0 0 < 20 0
62 0 0 82 0 0 0 <20 0
62 81 0 0 8 2 0 < 20 0
63 0 0 0 1 0 0 < 20 0
64 0 0 3 2 0 0 < 20 0
78 0 0 3 2 10 0 < 20 3
78A 0 402 0 2 92 0 < 20 31
A: 123,131 6 0 3 s 40 0 < 20 3
B: 122, 131, 138 0 0 1 4 0 0 < 20 0
B: 122, 131, 138 0 0 0 0 0 0 < 20 0
C: 137, 142 0 0 374 0 18 0 < 20 0
C: 137, 142 44 112 0 6 54 0 < 20 1
D: 128, 129, 136, 141 s 0 0 2 6 0 < 20 0
E: 135, 140 89 0 0 0 0 0 < 20 0
F: 134, 139 1 1 114 41 0 0 < 20 0
G: 119, 120, 130 0 0 0 0 49 0 < 20 20
H: 121 0 0 0 0 0 0 < 20 0
I: 103, 104, 117, 118 0 0 0 0 0 0 < 20 0
J: 101, 102, 115, 116 0 0 0 0 0 0 <20 0
K: 105, 106, 107 0 0 3 0 0 0 < 20 3
L: 92, 93, 108, 109 0 0 635 0 144 0 < 20 13
M: 114 0 0 70 0 0 0 < 20 0
N: 124, 125 0 0 0 0 0 0 < 20 0
0: 125 0 0 0 0 9 0 < 20 0
P: 97, 112, 113 0 0 111 0 0 0 < 20 0
Q:94, 94A, 95, 96, 110, 0 0 137 0 0 0 <20 0
111
R: 79, 80 0 0 106 0 32 0 < 20 0
S: 65, 66
T: 68, 69,81, 82, 83 0 0 308 0 34 2 < 20 20
U: 70, 71, 84, 85 0 0 1,476 0 471 46 < 20 299
V: 86, 87, 88 0 0 214 29 16 0 < 20 39
V: 89 0 0 161 0 0 0 < 20 40
W: 58, 59, 72, 73 0 221 0 0 12 0 < 20 17
X: 39, 40, 52, 53, 67 91 570 0 0 177 3 < 20 13
Y: 41, 42, 54, 55 0 0 1,120 0 119 0 <20 43
Y: 41, 42, 54, 55 324 1,247 0 0 273 10 < 20 51
Z: 43, 44, 56, 57 0 0 143 220 421 15 < 20 2
Z: 43, 44, 56, 57 115 330 0 0 280 0 < 20 2
AA: 45, 46 0 418 0 2 22 0 <20 39
BB: 60, 61, 74, 75 0 115 0 0 0 3 < 20 49
CC: 76, 77, 90, 91 0 46 0 0 42 0 < 20 3
SA: 163, 164,165, 166, 0 0 0 0 0 0 < 20 0
SB: 153, 156, 159, 160 0 0 0 0 0 0 < 20 0
SC: 157, 158, 161, 162 0 0 1,639 0 0 0 < 20 0
| SD: 151, 152, 154, 155 0 0 55 7 3 4 <20 0
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DTech Aminoassay Results DTech Aminoassay Results
Cell # (ppm) Cell # (ppm)
Total Total Total Total Total Total
BTEX PAH PCBs BTEX PAH PCBs

Background < 2.5 < 0.6 < 0.5 47 <25 1.0-5.0 < 0.5
1 <25 < 0.6 < 0.5 48 <25 < 0.6 < 0.5
2 < 2.5 < 0.6 < 0.5 49 <25 < 0.6 < 0.5
3 < 2.5 < 0.6 < 0.5 50 <25 < 0.6 < 0.5
4 < 2.5 < 0.6 < 0.5 62 2.5-5.0 < 0.6 < 0.5
5 <25 < 0.6 < 0.5 63 <25 < 0.6 < 0.5
6 < 2.5 < 0.6 < 0.5 64 <25 < 0.6 < 0.5
7 <25 < 0.6 < 0.5 77 < 2.5 < 0.6 < 0.5
8 < 2.5 < 0.6 < 0.5 78 < 2.5 < 0.6 < 0.5
9 < 2.5 < 0.6 < 0.5 78A <25 < 0.6 < 0.5
10 <2.5 < 0.6 < 0.5 A: 123,131 <25 < 0.6 < 0.5
11 <25 < 0.6 < 0.5 B: 122, 131, 138 <25 < 0.6 < 0.5
12 <25 < 0.6 < 0.5 C: 137, 142 <25 < 0.6 < 0.5
13 <25 < 0.6 < 0.5 D: 128,129, 136, 141 < 2.5 < 0.6 < 0.5
14 <25 < 0.6 < 0.5 E: 135, 140 < 2.5 < 0.6 < 0.5
15 < 2.5 < 0.6 < 0.5 F: 134, 139 <25 < 0.6 < 0.5
17 < 2.5 < 0.6 < 0.5 G: 119, 120, 130 2.5-5.0 < 0.6 < 0.5
18 <2.5 < 0.6 < 0.5 H: 121 <25 06-101 1.1-4.0
19 < 2.5 < 0.6 < 0.5 I: 103, 104, 117, 118 2.5-5.0 < 0.6 < 0.5
20 <25 < 0.6 < 0.5 J: 101, 102, 115, 116 <25 < 0.6 < 0.5
21 - < 2.5 < 0.6 < 0.5 K: 105,106, 107 <25 < 0.6 < 0.5
2 < 2.5 < 0.6 < 0.5 L: 92, 93, 108, 109 <25 < 0.6 < 0.5
23 <25 < 0.6 < 0.5 L: 108, 109 <25 < 0.6 <05
24 <25 < 0.6 < 0.5 M: 114 <25 < 0.6 < 0.5
25 < 2.5 < 0.6 < 0.5 N: 124, 125 <25 <06 ]| 05-1.0
26 <25 < 0.6 < 0.5 0: 125 <25 < 0.6 < 0.5
26 < 2.5 < 0.6 < 0.5 P: 97, 112, 113 <25 < 0.6 < 0.5
27 < 2.5 < 0.6 < 0.5 Q: 94, 94A, 95, 96, <25 < 0.6 < 0.5
28 <25 < 0.6 < 0.5 110, 111
29 <25 < 0.6 < 0.5 R: 79, 80 2.5-5.0 < 0.6 < 0.5
30 < 2.5 < 0.6 < 0.5 S: 65, 66 <25 < 0.6 < 0.5
31 <25 <06 <05 T: 68, 69, 81,82, 83 2.5-5.0 < 0.6 < 0.5
32 <25 < 0.6 <0.5 U: 70, 71, 84, 85 <25 < 0.6 < 0.5
33 <25 < 0.6 <405 V: 86, 87, 88, 89 <25 < 0.6 < 0.5
34 <25 <06 < 0.5 W: 58, 59, 72, 73 <25 < 0.6 < 0.5
35 <25 < 0.6 <0.s X: 39, 40, 52, 53, 67 <251 100-2501| 1.1-40
36 <25 < 0.6 <0.5 Y: 41, 42, 54, 55 <25 < 0.6 < 0.5
37 <25 < 0.6 <05 Z: 43, 44, 56, 57 <25 0.6-1.0 < 0.5
38 <25 < 0.6 <05 BB: 60, 61, 74, 75 <25 < 0.6 < 0.5
X: 39 <25 <06 <0.5 CC: 76, 77, 90, 91 <25 < 0.6 < 0.5
X: 40 <25 06-10 <05 SA: 163-167 2.5-50 1.0-50] 0.5-1.0
Y: 41 <25 < 0.6 <0.5 SB: 153,156,159,160 2.5-5.0 < 0.6 < 0.5
Y: 42 <25 <06 <05 $C:157,158,161,162 <25 < 0.6 < 0.5
Z: 43 <25 < 0.6 <0.5 SD:151,152,154,155 2.5-5.0 < 0.6 < 0.5
Z: 44 <25 < 0.6 < 0.5 IT Van < 2.5 < 0.6 < 0.5
AA: 45 <25 < 0.6 <05 Crew Trailer <25 < 0.6 <05
AA: 46 25-50 <06 <05
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4.3.2.3 HE Survey

The HE Spot Test Kits supplied by LANL were used for field screening. The kits were capable
of producing a qualitative indication of the presence of HE. Samples of material, including soil,
were taken from each cell and/or pile and tested for HE. When a potential positive result on
debris was indicated, VOC and SVOC analyses of the debris were performed. These resuits are
contained in Appendix I. No HE was detected at MDA M. '

4324 Asbestos Survey

The majority of asbestos identification took place on site by visual inspection of the CIH. To
assist the CIH, an “Asbestos Identification Board” was provided by LANL which provided
examples of material that contained or appeared to contain asbestos. When material was
uncovered that appeared to contain asbestos, but did not appear on the board, a sample was sent
to the independent laboratory for bulk asbestos analysis. These results are contained in Appendix
E.

43.2.5 Air Monitoring

At the beginning of the project, a negative exposure assessment was performed to determine if
work activities were creating any airborne hazards. Air samples were taken from the general work
area, as well as the workers breathing zone, and sent to the independent laboratory for analysis
for asbestos, lead, chromium and cadmium. Results from the air monitoring indicated that no
airborne hazards existed during work activities. These results are located in Appendix F.

44 Task4 On-Site Processing

The on-site processing of the debris began in the main area with the debris located on the north

side. Since this debris was not in distinct piles, as in the south side, it was removed first and
processed which allowed for the movement and staging waste on the eastern side of the site. Each
cell and/or pile was initially characterized before it was processed. Sorting and segregating of
clean debris, i.e., debris whose radiological and hazardous characterization survey results
indicated the absence of the contaminants, were accomplished by first removing the large pieces
of metal and concrete from the cells and piles. This material was stockpiled for eventual
recycling. It was intended to also segregate glass and wood for recycling purposes. However,
the acceptance criteria from the glass recycler required the glass to be segregated by color. Since
most of the glass at MDA M was broken and scattered throughout the piles, the workers’ health
and safety issues associated with handling the broken glass out-weighted the benefits of recycling
the glass. Therefore, the glass was disposed at the Los Alamos (LA) County landfill. The wood
was intended to be transported to the LANL burnpit where it would be used as fuel for flashing
HE contaminated materials. However, since the wood was comprised of large tree stumps, rotted
from years of exposure to weather, LANL determined that the amount of smoke from burning the
wood could provoke concerns regarding air pollution. Therefore, the wood was also disposed at
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the LA County landfill. The next step for sorting the clean debris was to move the pile of clean
debris to sorting tables, constructed of heavy screens, located inside the CRZ. These sorting
tables allowed the clean soil to fall through, which was stockpiled for later use as backfill. The
remaining debris on the tables was containerized and disposed at the LA County landfill. The
piles and cells whose characterization results, either radiological and/or hazardous, indicated the
presence of these contaminants, were not sorted due to health and safety concerns. These piles
and cells were directly containerized for disposal.

4.4.1 Monitoring During On-Site Processing

Throughout the on-site processing, Health Physics technicians performed direct reading
radiological surveys prior to, during and after the removal of debris from a cell or pile. Each
frontend loader bucket of debris and soil was monitored for the presence of radiologically
contaminated material, prior to the bucket being emptied into the disposal containers. Also, the
CIH was present to visually inspect the debris for the presence of ACM or other hazards.

4.5 Task5 Verification Survey

For the Verification Survey, the site was re-gridded in to 100 foot by 100 foot grids. The purpose
of this survey was to demonstrate the levels of contaminants, if any, remaining on the MDA M
main and satellite areas. The Verification Survey is discussed in detail in Section 6.0 of this
report.

46 Task6 Demobilization

This was the final on-site task for the expedited cleanup of MDA M and was completed on March
15, 1996. All personnel, materials and equipment were removed from the site. Waste generated
during the cleanup activities was removed, with the exception of the low level radioactive waste
(LLRW). The LLRW was packaged and prepared for shipment, however, based on the schedule
of the LANL TA-54 Area G LLRW disposal area, the last of the LLRW left MDA M on March
20, 1996.

4.7 Task7 Final Report

This document entails a summary of the expedited cleanup of MDA M; discussions of sampling
and analyses; quantities and types of waste disposed; analytical data for the site characterization,
waste profiling and verification survey; and conclusions and lessons learned.

4.8 Schedule

NES began mobilization to thé MDA M site November 13, 1995. The characterization activities
began November 17, 1995. Site remediation began November 20, 1995 and continued until
March 6, 1996. The verification survey began March 7, 1996 and was completed on March 8,
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1996. Demobilization activities were completed on March 15, 1996. The schedule of the
remediation of MDA M is presented in Figure 4-2.

Figure 4-2
Schedule for the Expedited Cleanup of MDA M

4th Quarter 1st Quarter 2nd Quart
ID_|Task Name Duration | Oct | Nov | Dec Jan | Feb | Mar Apr | May
1 |Award of Contract od 1012 .
2 |Prepare Documents 32d
3 |Readiness Review 1d
4 | Mobilization 6d
- -
/ § |Cleanup of Cells-Sorting 67d
6 | Site Survey 2d
7 | Demobilization 5d
8 |[Prepare Final Report 30d
r ol



e

Final Report for the Expedited Cleanup of Material Disposal Area (MDA) M, TA-9 Page 26 of 42

5.0 WASTE DISPOSAL

Soil samples collected for the on-site analysis were split for off-site independent laboratory
analyses. Results from the independent laboratory were used to profile the waste for disposal
purposes. This information was incorporated into the Waste Profile Forms (WPFs) prepared by
NES for LANL. The independent laboratory analyzed the samples for the following constituents:

* Total RCRA Metals

e Total PCBs and Pesticides

e Volatile Organic Compounds (VOCs)

¢ Semi-Volatile Organic Compounds (SVOCs)

The results from the laboratory for the soil samples are included in Appendix D.

5.1 Radioactive

Per the surface contamination limits described in the SSHASP (Reference 3) and in accordance
LANL LP 107-04.1, ‘Releasing Materials and Equipment’ (Reference 13), debris was classified
as either low level radioactive waste (LLRW) or clean waste. These limits are listed in Table 5-1.
The methods used to ascertain the waste types, were by means of direct survey readings and
smears. The smears were counted in the on-site radioanalytical laboratory using an automatic low
level alpha/beta/gamma counter. When smear results were equal to or greater than the limits
specified in Table 5-1, the debris was classified and disposed as LLRW. Smears results of less
than the limits, indicated that no transferable radioactive material was present. All smear results
for the debris indicated less than detectable values for both alpha and beta; therefore, the debris
exhibited no transferrable radioactive contamination. The smear results used to document and
track the smears are contained in Appendix G. Direct survey readings were taken using a Ludlum
model 2220/2221 with a 44-9 probe. When direct readings indicated results greater than the
background direct reading result, the debris was classified and disposed of as LLRW. The LLRW
remediated at MDA M was classified as radioactive by the direct survey method results.



Final Report for the Expedited Cleanup of Material Disposal Area (MDA) M, TA-9 Page 27 of 42

Table 5-1
Summary of Surface Contamination Limits

NUCLIDE TOTAL REMOVABLE
(Fixed +Removable)

U-nat, U-235, U-238, and associated 5,000 dpm « /100 cm? 1,000 dpm «a /100 cm?
decay products ‘
Transuranics, Ra-226, Ra-228, Th- 500 dpm/100 cm’ 20 dpm/100 cm?
230, Th-228, Pa-231, Ac-227, 1-125, ,
1-129 _
Th-nat, Th-232, Sr-90, Ra-223, Ra- 1,000 dpm/100 cm? 200 dpm/100 cm?
224, U-232, 1-126, 1-131, 1-133
Beta-gamma emitters (nuclides with 5,000 dpm B-y /100 cm? 1,000 dpm B-y /100 cm?
decay modes other than alpha emission
or spontaneous fission) except Sr-90
and others noted above.

: Where surface contamination by both alpha and beta/gamma emitting nuclides exists, the limits established for alpha and beta/gamma emitting
nuclides apply independently.

As used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive material as determined by correcting the
counts per minute observed by an appropriate detector for background, efficiency, and geometric factors associated with the instrumentation.

‘ The amount of removable radioactive material per 100 cn® of surface area was determined by wiping that area with dry filter or soft absorbent
paper, applying moderate pressure, and assessing the amount of radioactive material on the wipe with an appropriate instrument of known
efficiency.

Radiological screening action levels (SALs) employed by LANL were used to classify soil as
either radioactive or non-radioactive. In addition to the SALs, NES used an action level, derived
from the United States Nuclear Regulatory Commission’s (USNRC) Branch Technical Position
(BTP) titled “NRC Disposal of On-Site Storage of Thorium or Uranium Waste from Past
Operations” (Reference 14), to prompt detailed segregation of the debris and soil in a pile, in
order to minimize the amount the LLRW. This action prevented the disposal of the entire pile as
LLRW. Only the debris and surrounding soil whose radiological monitoring results exceeded the
limits specified, were disposed as LLRW. In the event that the soil results were equal to or
greater than the LANL limit specified for soil, the soil was disposed as LLRW. The soil
contamination action levels used during the remediation of MDA M are presented in Table 5-2.
No soil was disposed as LLRW based on gamma spectroscopy results. The results of the gamma
spectroscopy of the soil are contained in Appendix C.

Table 5-2
Soil Contamination Action Levels

LANL SAL for U-238 NES Action Level for U-238*
60 pCi/g 35 pCi/g

* Based on total activity of its daughter products as measured by gamma spectroscopy.
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Low level radioactive waste (LLRW) was placed into roll-off bins, B-25 boxes and 55 gallon
drums. The drums were used exclusively for LLRW/asbestos waste. LANL maintained
possession of radioactive waste and designated TA-54, Area G as the disposal location. Area G
began accepting waste shipments from MDA M on March 7, 1996. The final shipment of LLRW
from MDA M to Area G was on March 20, 1996. A total of 199 y& of radioactive waste was
removed from MDA M. The majority of radioactive waste removed from MDA M was in the
form of LLRW. A total of 107 y& of LLRW was removed from the site. The remaining
radioactive waste was in the form of LLRW/asbestos. This was packaged in both 55 gallon drums
and roll-off bins for a total of 92 yd’. This waste was transported to Area G for disposal.

5.2 Chemical

Chemical waste was comprised of soil and debris contaminated with mainly PCBs. Since LANL
Waste Management group required all soil and debris samples be analyzed by an independent
laboratory, for waste profiling, total PCB and pesticides analyses were performed. There were
no pesticides detected. Results of the total PCB analysis are listed in Table 5-3 and are contained
in Appendix D. For disposal purposes, since the source of the PCBs was not known, i.e., no
evidence of transformers, capacitors or ballasts, the source of the PCBs had to be assumed to be
greater than 500 ppm. Therefore, waste containing any indication of PCBs had to be disposed at
a regulated facility. For site classification based on known hazards present, the site remained
classified as a non-Toxic Substance Control Act (TSCA) site. However, should a source of the
PCBs, i.e., transformer, capacitor, ballast, had been discovered in a cell or cells, then that
particular cell would have been classified as TSCA and the appropriate constraints and
requirements would be implemented for that cell. Throughout the MDA M project, no source of
the PCBs was ever discovered.

An oil drum was discovered in cell 46 which contained residual amounts of oil. An estimated five
gallons of oil was present inside the drum. This drum was placed into a drum overpack and
disposed of at Henderson of Colorado. The analytical results are contained in Appendix H.
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Table 5-3
Independent Laboratory Results for PCBs
Independent Laboratory Results
Cell # (ppm)

PCB PCB PCB PCB PCB PCB PCB

1016 1221 1232 1242 1248 1254 1260
Background ND ND ND ND ND ND ND
1 NP NP NP NP NP NP NP
2 NP NP NP NP NP NP NP
3 NP NP NP NP NP NP NP
4 NP NP NP NP NP NP NP
5 NP NP NP NP NP NP NP
6 NP NP NP NP NP NP NP
7 NP NP NP NP NP NP NP
8 ND ND ND ND ND 0.038 0.020
9 ND ND ND ND ND 0.033 0.040
10 ND ND ND ND ND 0.033 0.040
11 ND ND ND ND ND 0.16 0.13
12 ND ND ND ND ND 0.16 |  0.13
13 ND ND ND ND ND 0.16 0.13
14 ND ND ND ND ND 0.16 0.13
15 ND ND ND ND ND 0.16 0.13
17 ND ND ND ND ND 0.038 0.020
18 ND ND ND ND ND 0.033 0.040
19 ND ND ND ND ND 0.033 0.040
20 ND ND ND ND ND ND ND
21 ND ND ND ND ND ND ND
22 ND ND ND ND ND 0.16 0.13
23 ND ND ND ND ND ND ND
24 ND ND ND ND ND ND ND
25 ND ND - ND ND ND ND ND
26 ND ND ND ND ND ND ND
26 ND ND ND ND ND 0.16 0.13
27 NP NP NP NP NP NP NP
28 NP NP NP NP NP NP NP
29 NP NP NP NP NP NP NP
30 NP NP NP NP NP NP NP
31 NP NP NP NP NP NP NP
32 NP NP NP NP NP NP NP
33 NP NP NP NP NP NP NP
34 NP NP NP NP NP NP NP
35 NP NP NP NP NP NP NP
36 NP NP NP NP NP NP NP
37 NP NP NP NP NP NP NP
38 ND ND ND ND ND ND ND
X: 39 ND ND ND ND ND 0.020 0.012
X: 40 ND ND ND ND ND 0.020 0.012
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Independent Laboratory Results
Cell # (ppm)

PCB PCB PCB PCB PCB PCB PCB

1016 1221 1232 1242 1248 1254 1260
AA: 45 ND ND ND ND ND 0.16 0.13
AA: 46 ND ND ND ND ND 0.020 0.012
47 ND ND ND ND ND 0.020 0.012
43 NP NP NP NP NP NP NP
49 NP NP NP NP NP NP NP
50 NP NP NP NP NP NP NP
62 NP NP NP NP NP NP NP
63 NP NP NP NP NP NP . NP
64 NP NP NP NP NP NP NP
78 ND ND ND ND| - ND 0.16 0.13
78A ND ND ND ND ND 0.16 0.13
A: 123, 131 ND -ND ND ND ND 0.0080 0.0057
B: 122, 131, 138 ND ND ND ND ND 0.0080 0.0057
1 C: 137, 142 ND ND ND ND ND 0.020 0.012
D: 128, 129, 136, 141 ND ND ND ND ND 0.020 0.012
E: 135, 140 ND ND ND ND ND 0.020 0.012
F: 134, 139 ND ND ND ND ND 0.020 0.012
G: 119, 120, 130 ND ND ND ND ND 0.0080 0.0057
H: 121 ND ND ND ND ND 0.0080 0.0057
1: 103, 104, 117, 118 ND ND ND ND ND 0.0080 0.0057
J: 101, 102, 115, 116 ND ND ND ND ND 0.020 0.012
K:105, 106, 107 ND ND ND ND ND 0.020 0.012
L: 92, 93, 108, 109 ND ND ND ND ND 0.021 ND
L: 108, 109 ND ND ND ND ND 0.021 ND
M: 114 ~__ND ND ND ND ND 0.020 0.012
N: 124, 125 ND ND ND ND ND 0.020 0.012
0: 125 ND ND ND ND ND 0.020 0.012
P: 97, 112, 113 ND ND ND ND ND ND ND
Q: 94, 94A, 95, 96, 110, 111 ND ND ND ND ND ND ND
R: 79, 80 ND ND ND ND ND 0.014 0.029
S: 65, 66 ND ND ND ND ND ND ND
T: 68, 69, 81, 82, 83 ND ND ND ND ND 0.014 0.029
U: 70, 71, 84, 85 ND ND ND ND ND 0.042 0.051
V: 86, 87, 88, 89 ND ND ND ND ND 0.020 0.032
W: 58, 59, 72, 73 ND ND ND ND ND 0.020 0.032
X: 39, 40, 52, 53, 67 ND ND ND ND ND 0.042 0.051
ND ND ND ND ND 0.020 0.012
Y: 41, 42,54, 55 ND ND ND ND ND 0.042 0.051
ND ND ND ND ND 0.066 0.051
Z: 43, 4, 56, 57 ND ND ND ND ND 0.066 0.051
AA: 45, 46 ND ND ND ND ND 0.020 0.012
BB: 60, 61, 74, 75 ND ND ND ND ND 0.0030 0.0039
CC: 76, 77, 90, 91 ND ND ND ND ND 0.0030 0.0039
SA: 163,164,165,166,167 ND ND ND ND ND ND ND
SB: 153,156,159,160 : ND ND ND 0.044 ND ND 0.017
SC: 157,158,161,162 ND ND ND ND ND ND ND
| SD: 151,152,154.155 ND ND ND ND ND ND 0.12

Note: ND = Not Detectable NP = No pile
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5.2.1 Non-hazardous/Chemical/Non-asbestos

A total of 1,875 yd® of PCB contaminated wasté was removed from MDA M. There were no
special packaging requirements, i.e., liners, for this type of waste. This waste form was disposed
at Rio Rancho of New Mexico.

5.3 Asbestos

Asbestos containing material (ACM) was defined as any soil waste containing greater than 1% of
asbestos by volume and/or material positively identified as ACM. This criteria was based on the
definition provided by the New Mexico Environmental Department (NMED). ACM was further
characterized as friable or non-friable by either visual inspection by the CIH or the results of bulk
asbestos sampling. LANL provided the project with a display containing numerous samples which
based on visual inspection, appeared to be ACM. This display was accompanied by bulk asbestos
results for each of the material types. In some cases, even though the material appeared to be
ACM, the asbestos sample results classified the material as non-ACM. This display was used in
the field by the CIH to help identify ACM and establish asbestos exclusion zones around the cells
containing the ACM.

Packaging of friable and/or non-friable ACM required that the waste be placed into plastic liners
totally 12 mils in thickness. For MDA M, two 6 mil liners were used to line either the rolloffs
or the end dump trucks used to contain and ship the ACM to the appropriate TSD. These liners
were securely closed by using a ‘burrito wrapping’ technique and the appropriate 29 CFR 1926
labeling applied. The majority of the ACM waste was friable asbestos also containing PCB
contaminants. The packaging requirements for this type of waste stream did not change due to the
presence of the PCBs. Packaging, shipment and disposal requirements of ACM waste are more
restrictive than PCB requirements. '

5.3.1 Non-hazardous/Chemical/Asbestos (Friable)

A total of 2,220 yd® of PCB contaminated friable asbestos waste was removed from MDA M.
This waste was disposed at Butterfield of Arizona.

5.3.2 Non-hazardous/Chemical/Asbestos (Non-friable)

A total of 260 yd® of PCB contaminated non-friable asbestos waste was removed from MDA M.
This waste was disposed at Rio Rancho, New Mexico.

5.4  Hazardous
Hazardous waste was classified by the independent laboratory’s results of analysis for heavy, ie.,

RCRA metals. These RCRA metals included: arsenic, barium, cadmium, chromium, lead,
mercury, selenium and silver. The concentration limits for the RCRA metals were based on the
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Resource Conservation and Recovery Act of 1976 limits shown in Table 5-4. The RCRA action
level for total metal analysis results is twenty (20) times the RCRA leachable limit. When the
action level was meet or exceeded, a toxicity characteristic leaching procedure (TCLP) for the
metal of concern was performed by the independent laboratory. The results of the RCRA metal
analysis are listed in Table 5-5 and are contained in Appendix D. Debris and soil was disposed
as hazardous material when the TCLP results for any of the eight RCRA metals exceeded the
leachable limit for that metal, specified by the Resource Conservation Recovery Act. A total of
495 yd® of hazardous/chemical/non-asbestos waste was removed from MDA M. This waste was
packaged into rolloffs lined with one 6 mil plastic liner and disposed at Kettleman of California.

Table 5-4 Soil Concentration Limits for RCRA Metals

Soil Concentration (ppm)
Pb Hg Ba Cd Cr Se As Ag
Leachable Limit 5 0.2 100 | 1 5 1 5 5
Total Limit 100 4 2000 20 100 20 100 100

5.5 Clean

At the beginning of the project, clean waste, i.e., waste whose characterization screening results
were less than the action levels (Section 4.3) was sifted through screening tables and the work
crew sorted through the clean waste by hand. A sorting station was established at the northeastern
corner of MDA M. Soil passing through the screening tables was stockpiled at the northern end
of the site. Waste remaining on top of the screens, was sorted into concrete, metal and remaining
debris. A total of 411 yd of clean waste was removed from MDA M.

5.5.1 Clean Debris

This waste consisted mainly of non-recyclable building debris. A total of 166 yd® was shipped to
the Los Alamos County Landfill.

5.5.2 Scrap Metal

Metal from MDA M was segregated from each pile and cell for recycling. A total of 160 yd of
scrap metal was removed by the metal recycler.

5.5.3 Concrete
Concrete was also segregated from the piles and cells. This concrete was transferred to S-Site to

be pulverized at a later date for recycling. A total of 85 yd of concrete was removed for
recycling.
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5.6 Mixed Waste

No mixed waste was encountered during the remediation of MDA M. However, during the initial
in-situ characterization of cell 26, direct radiation surveys of the debris demonstrated readings
above background and the XRF of the soil demonstrated elevated lead levels. The gamma
spectroscopy of the soil indicated radioactivity levels less than background. Debris from cell 26,
containing non-transferrable radioactive material, was packaged exclusively in ten B-25 boxes.
In order to verify that the in-situ sampling results yielding this mixed waste, were applicable to
the actual containerized waste, resampling and reanalysis of the containerized waste in the B-25s
was performed. TCLP lead results indicated lead levels below the RCRA limit; gamma
spectroscopy results of the soil remained less than background; and direct radiation readings
remained above background. Therefore, the waste contained in the B-25 boxes was classified as
LLRW only. These results are contained in Appendix J.

5.7  High Explosives (HE)

The HE Spot Test Kits supplied by LANL provided qualitative results for the presence of high
explosives on debris or in soil. The presence of HE was indicated by a color change on a piece
of filter paper. The absence of this color change was regarded as a negative indication of HE.
In the case of positive indications for HE, LANL DX-2 was notified to perform a quantitative
analysis. Positive HE results were demonstrated for the wood stumps which were located on the
north side of the main area. DX-2 reviewed the data and the stumps and determined that the
positive results were due to the nitrates in the decayed wood. Also, there were two cells which
tested positive for HE using the Spot Test Kit. Material samples from these cells were analyzed
by DX-2 to determine the concentrations of explosives present in the material. Samples containing
greater than 5% HE were classified as HE waste by LANL. These analytical results demonstrated
the presence of TNT at less than 5%. At the request of LANL DX-2, analysis for volatiles
(VOCs) and semi-volatiles (SVOCs) was also performed. These analyses were performed to rule
out the presence of these compounds which can result in a false positive for the HE Spot Test.
The results of the VOC and SVOC analyses are contained in Appendix I. These results indicated
the absence of VOCs and SVOCs and therefore, the cells were reclassified as non-explosive.
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Table 5-5
Independent Laboratory Results for RCRA Metals
Independent Laboratory Results (ppm)
Cell #
Arsenic | Barium | Cadmium | Chromium | Lead | Mercury | Selenium | Silver
Background ND 1.6 ND ND ND ND ND ND
1 NP NP NP NP NP NP NP NP
2 NP NP NP NP NP NP NP NP
3 NP NP NP NP NP NP NP NP
4 NP NP NP NP NP NP NP NP
s NP NP NP NP NP NP NP NP
6 NP NP NP NP NP NP NP NP
7 NP NP NP NP NP NP NP NP
8 6.90 792 2.48 35.4 388 0.22 ND 32.6
9 ND 1,040 4.35 33.6 686 ND ND 58.7
10 ND 1,040 4.35 33.6 686 ND ND 58.7
11 ND 1,040 4.35 33.6 686 ND ND 58.7
12 NT 1150 23.8 19.8 1860 2.88 10.3 12.8
13 NT 1150 23.8 19.8 1860 2.88 10.3 12.8
14 NT 1150 23.8 19.8 1860 2.88 10.3 12.8
15 NP NP NP NP NP NP NP NP
17 6.90 792 2.48 35.4 388 0.22 ND 32.6
18 ND 1,040 4.35 33.6 686 ND ND 58.7
19 ND 1,040 4.35 33.6 686 ND ND 58.7
20 ND 1.6 0.036 ND ND ND ND ND
20 ND 1.6 0.036 ND ND ND ND ND
21 ND 1.6 0.036 ND ND ND ND ND
22 NT 1150 23.8 19.8 1860 2.88 10.3 12.8
23 ND 1.6 0.036 ND ND ND ND ND
24 ND 1.6 ND i ND ND ND ND
25 ND 1.6 ND 'ND ND ND ND ND
25 ND 1.6 ND ND ND ND ND ND
26 ND 1.6 ND ND ND ND ND ND
28 NP NP NP NP NP NP NP NP
28 NP NP NP NP NP NP NP NP
29 NP NP NP NP NP NP NP NP
30 NP NP NP NP NP " NP NP NP
31 NP NP NP NP NP NP NP NP
32 NP NP NP NP NP NP NP NP
33 NP NP NP NP NP NP NP NP
34 NP NP NP NP NP NP NP NP
35 NP NP NP NP NP NP NP NP
36 NP NP NP NP NP NP NP NP
37 NP NP NP NP NP NP NP NP
38 ND 1.6 ND ND ND ND ND ND
38 ND 1.6 ND ND ND ND ND ND
X:39 ND 472 3.92 13.4 511 ND ND 10.9
X:40 ND 472 3.92 13.4 511 ND ND 10.9
Y:41 ND 115 ND 6.56 22.6 ND ND ND
Y:42 ND 115 ND 6.56 22.6 ND ND ND
Z:43 ND 115 ND 6.56 22.6 ND ND ND
Z:44 ND 115 ND 6.56 22.6 ND ND ND
AA:4S NT 1150 23.8 19.8 1860 2.88 10.3 12.8
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Independent Laboratory Results (ppm)
Cell #
Arsenic | Barium | Cadmijum | Chromium | Lead | Mercury | Selenium | Silver
47 NP NP NP NP NP NP NP NP
48 NP NP NP ‘ NP NP NP NP NP
48 NP NP NP NP NP NP NP NP
49 NP NP NP NP NP NP NP NP
49 NP NP NP NP NP NP NP NP
50 NP NP NP NP NP NP NP NP
62 NP NP NP NP NP NP NP NP
62 NP NP NP NP NP NP NP NP
63 NP NP NP NP NP NP NP NP
64 NP NP NP NP NP NP NP NP
78 NT 1150 23.8 19.8 1860 2.88 103 [ 128
78A NT 1150 23.8 19.8 1860 | . 2.88 10.3 12.8
A: 123,131 NT 26.3 0.88 13.2 95.8 ND 7.9 12.6
B: 122, 131, 138 NT 26.3 0.88 13.2 95.8 ND 7.9 12.6
C: 137, 142 ND 127 ND 6.67 27.7 ND ND ND
D: 128, 129, 136, 141 ND 127 ND 6.67 2.1 ND ND ND
E: 135, 140 ND 127 ND 6.67 27.7 ND ND ND
F: 134, 139 ND 127 ND 6.67 2.7 ND ND ND
G: 119, 120, 130 NT 26.3 0.88 13.2 95.8 ND 7.9 12.6
H: 121 NT 26.3 0.88 13.2 95.8 ND 7.9 12.6
1: 103,104, 117, 118 NT 26.3 0.88 13.2 95.8 ND 7.9 12.6
J: 101,102, 115, 116 ND 127 ND 6.67 21.1 ND ND ND
K: 105,106, 107 ND 127 ND 6.67 21.7 ND ND ND
L: 92,93, 108, 109 NT 754 1.27 14.6 151 ND 4.6 18.1
M: 114 ND 127 ND 6.67 21.7 ND ND ND
N: 124, 125 ND 127 ND 6.67 21.7 ND ND ND
0: 125 ND 127 ND 6.67 21.7 ND ND ND
P:97,112,113 ND 148 ND 6.14 15.0 ND ND ND
Q:94, 944, 95, 96, 110, ND 148 ND 614 | 150 ND ND ND
11
R: 79, 80 ND 343 1.10 13.9 108 ND ND 6.66
S: 65, 66 ND 148 ND 6.14 15.0 ND ND ND
T: 68, 69, 82, 83 ND 343 1.10 13.9 108 ND ND 6.66
U: 70, 71, 84, 85 ND 472 3.92 13.4 511 ND ND 10.9
V: 86, 87, 88 NT 576 4.44 12.3 387 0.43 4.6 85.9
V: 89 ND 472 3.92 13.4 511 ND ND 10.9
W: 58, 59, 72, 73 NT 576 4.44 12.3 387 0.43 4.6 859
X: 39,40,52,5367 ] . ND 472 3.92 13.4 511 ND ND 10.9
Y: 41, 42, 54, 55 ND 115 ND 6.56 22.6 ND ND ND
Y: 41, 42, 54, 55 ND 115 ND 6.56 226 ND ND ND
2:43, 44, 56, 57 ND 115 ND 6.56 226 ND ND ND
Z: 43,44, 56,57 ND 115 ND 6.56 22.6 ND ND ND
AA: 45,46 NT 810 3.77 12.8 213 ND 4.5 64.1
BB: 60, 61,74, 75 ND 272 ND 9.46 | 4,160 ND ND 19.7
CC: 76, 77, 90,91 ND 272 ND 9.46 | 4,160 ND ND ND
SA: 163-167 ND 114 ND 5.5 18.7 ND ND ND
SB: 153, 156, 159, 160 ND 137 0.48 7.7 34.4 ND ND ND
SC: 157, 158, 161, 162 ND 553 ND 5.5 26.5 ND ND ND
SD: 151, 152, 154, 155 ND 155 0.42 9.0 35.0 ND ND ND

Note: ND = Not Detectable NP = No Pile NT =Not Tested

-~
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5.8  Additional Sampling

During the remediation activities, material samples were sent to the independent laboratory on an
as-needed basis. Whenever closed containers were encountered, they were collected and opened
by LANL Emergency Management Operations (EMO) and the containers and any liquids were
sampled and analyzed for VOCs, pH and RCRA metals. Waste material from the B-25 boxes,
initially classified as mixed waste was sampled separately for RCRA metals.

5.8.1 Closed Containers

When closed containers were discovered in the field, they were left undisturbed. The initial
assessment of a closed container implied the potential for explosive characteristics. Because of
this possibility, Emergency Management Operations (EMO) was notified to retrieve, open the
bottles and sample the contents for VOCs. On December 1 and 21, 1995, EMO was requested
to retrieve and open several containers in the field. EMO used a puncturing device to open the
closed containers. The site was secured and all non-essential personnel were evacuated from the
site, due to the possibility of an explosion. The access road to MDA M was block to prevent
inadvertent access of non-essential personnel. EMO retrieved and punctured a total of 69 closed
bottles and cans, allowing NES to send samples of the contents to the independent laboratory. All
containers tested less than the regulatory limits for VOCs and pH. Results of the off-site analysis
are included in Appendix N. The containers were then disposed by the independent laboratory.

5.8.2 B-25 Boxes

Waste material within the B-25 boxes was initially characterized by a composite soil sample from
cell 26. This sample indicated both radioactive and lead contamination. Since the original sample
was a composite, LANL requested NES to sample both soil and cable from boxed waste. A
preliminary analysis showed no presence of lead contamination, indicating that the lead may have
been from a portion of cell 26 not packaged as radioactive waste. On February 24, 1996, NES
took composite core samples from all ten B-25 boxes. Independent laboratory results indicated
that the radioactive material did not contain any lead contamination. Results from the laboratory
are included in Appendix J. All material within the boxes was classified as LLRW for disposal
at area G.

5.8.3 Representative Material Samples

LANL Waste Management Group requested that NES submit samples from the recyclable material
for total metals, PCB, pesticides, VOC and SVOC analysis. The purpose of these samples was
to determine if hazardous materials were present in the material sent off-site for recycling. Four
composite samples were collected consisting of wood, glass, concrete and metal. These samples
were composited from material located throughout the site. The results of these samples indicated
that the recyclable material did not contain hazardous materials. The laboratory results are
included in Appendix M.
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6.0 VERIFICATION SURVEY

As remediation activities were completed, verification sampling began. The purpose of the
verification sampling was to identify the presence of any remaining contaminants on the site for
determination of the need for Phase II cleanup activities. The verification analyses performed for
MDA M, consisted of the following for the composite soil samples:

. Gamma Spectroscopy

. Direct Radiation Readings
. Total RCRA Metals

. Total PCBs

. Asbestos

Total VOC analysis was performed on the soil samples obtained from the center of each of the
verification survey grids. A grid was defined as a survey unit measuring 100 feet on each side
The main and satellite areas combined, resulted in thirteen (13) verification survey grids. A map

of the verification survey grids is shown in Figure 6-1.

The verification survey began on March 6, 1996. Representatives from LANL’s survey and
sampling field unit were present to split the soil samples. Two samples were pulled from each
grid: one composite and one center location. The composites were analyzed for radioactive
isotopes, total RCRA metals, total PCBs and asbestos. The centers were analyzed for VOCs. All
samples taken were split between NES, LANL and the New Mexico Environmental Department
(NMED). The results of the verification survey for RCRA metals, PCBs and VOCs are contained
in Appendix L.
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6.1 Gamma Spectroscopy

The results of the gamma spectroscopy for the verification survey are included in Appendix K and
shown in Table 6-1.

Table 6-1 Gamma Spectroscopy Results for the Verification Survey

MCA Grid # Description Activity (pCi/g)

D # Pa-234m Cs-137 - U-235 Ra-226
107 G-1 Soil composite <37 < 0.420 < 1.54 < 4.23
108 G-2 Soil composite < 3.51 < 0.318 < 1.52 < 4.53
109 G-3 Soil composite < 2.98 < 0.410 < 1.66 < 5.95
110 G-4 Soil composite < 3.4 < 0.312 < 147 < 4.66
111 G-5 Soil composite < 3.89 < 0.298 < 1.47 < 4.96
112 G-6 Soil composite < 3.03 < 0.305 < 1.55 <54
113 G-7 Soil composite <432 < 0.348 < 1.40 < 5.51
114 G-8 Soil composite < 2.61 < 0.315 < 1.63 < 5.44
115 G-9 Soil composite < 3.71 < 0.332 < 1.58 <5.20
116 G-10 Soil composite < 3.79 < 0.363 < 1.70 < 5.79
117 G-11 Soil composite < 3.53 < 0.340 <17 < 4.59
118 G-12 Soil composite < 2.98 0.591 < 1.7 <522
119 G-13 Soil composite <412 < 0.351 < 1.53 < 5.15

6.2  Direct Radiation Readings

Direct beta/gamma radiation readings were obtained for the surface areas of the main and satellite
areas. All direct readings were at background levels of 9 microRem/hour. These results are
documented in the NES Radioanalytical Logbook.

6.3  Total RCRA Metals

The results of the metals analysis for the verification survey are shown in Table 6-2.
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Table 6-2  Total RCRA Metal Results for the Verification Survey
Independent Laboratory Results (ppm)

Grid # Arsenic | Barium | Cadmium | Chromium | Lead Mercury | Selenium | Silver
G-1 ND 233 0.57 11.1| 354 ND ND| 1.6
G-2 ND 137 0.35 7.3 21.8 ND ND ND
G-3 ND 146 0.55 7.6 21.5 ND ND ND
G4 -ND 157 0.33 9.4 20.7 ND ND ND
G-5 ND 185 0.58 10.8 40.2 ND ND 1.7
G-6 ND 188 0.77 105 | 31.7 ND ND | 3.3
G-7 ND 182 3.14 105 313 ND ND | 104
G-8 ND 168 0.26 99 20.8 ND ND ND
G-9 ND 206 0.28 10.7 13.9 ND ND ND

G-10 ND 132 0.34 9.7 13.4 ND ND ND

G-11 ND 136 0.24 9.8 12.8 ND ND ND

G-12 ND 84.0 ND 77| 15.8 ND ND | ND

G-13 ND 60.2 ND 6.7 11.1 ND ND ND

6.4  Total PCBs

Note: ND = Not Detectable

The results of the PCBs analysis for the verification survey are shown in Table 6-3.
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Table 6-3 Total PCB Results for the Verification Survey

Independent Laboratory Resuits (ppm)

Grid # PCB PCB PCB PCB PCB PCB PCB

1016 1221 1232 1242 1248 1254 1260
G-1 ND ND ND ND ND ND ND
G-2 ND ND ND ND ND ND 0.010
G-3 ND ND ND ND 0.008 0.012 0.008
G4 ND ND ND ND 0.064 ND ND
G-5 ND ND ND ND 0.005 0.030 0.017
G-6 ND ND ND ND ND ND ND
G-7 ND ND ND ND 0.003 0.014 0.010
G-8 ND ND ND ND 0.006 0.029 ND
G-9 ND ND ND ND ND ND ND
G-10 ND ND ND ND ND ND ND
G-11 ND ND ND ND ND ND ND
G-12 ND ND ND ND ND ND ND
G-13 ND ND ND ND ND '0.005 0.003

Note: ND = Not Detectable

6.5 Asbestos

The composite soil samples from each grid were also analyzed for asbestos by the independent
laboratory. Results of the analysis indicated that all grids contained less than 1% asbestos by
volume. The sample results are contained in Appendix L.

6.6 VOCs

Soil samples taken from the center of each grid were sent to the independent laboratory for
detection of VOCs only. Results from the laboratory indicated VOCs were Not Detectable (ND)
in any of the grids. These results are contained in Appendix L.

7.0 QUALITY ASSURANCE

The NES Project Management Plan (PMP) (Reference 15) was implemented for the duration of
the project. The purpose of the PMP was to implement the NES Quality Assurance Manual and -
the quality requirements for the project activities and data. An on-site audit of NES’ project
records was performed January 17-19, 1996, by the NES Quality Assurance Department. The
audit was completed with no significant findings.
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8.0

CONCLUSIONS AND LESSONS LEARNED

The expedited cleanup of MDA M resulted in the packaging and disposal of approximately 5460
yds® of debris and soil. The various types of waste streams have been identified in this report.
Although on several occasions, on-site work was suspended due to snow, ice and/or high winds,
the remediation activities continued throughout the winter season. As a consequence of the ice and
snow, remediation activities were hampered by the resulting mud. Again, measures were taken
to alleviate the hazards resulting from the mud. Based on the results of the verification survey,
the MDA M site appears to be free of hazardous contaminants. Lessons learned have proven that
prompt, complete characterization and completion and approval of LANL required disposal

‘documentation need to be the first priority prior to mobilization of work crews and heavy

equipment.
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RWP 09-ER-95-001
ATTACHMENT 1

The Action Levels specified in SSHASP #79 Section 6.0, Table 6.1 are
mandatory and shall be used to determine any upgrade or downgrade of PPE
requirements. Any upgrade or downgrade to this RWP shall be made by ESH-1.

Hold Points are defined in Table 6.1 of the SSHASP.

Health Physics Monitoring Instructions (Table 6.1) Action Levels for soil are
based on dry soil. Please be aware that in of wet conditions contaminated soil
may adhere to personnel clothing, tires, etc. Any activity on personal clothing
including shoe or boots is considered a radiological incident.

Any skin or personal clothing contamination shall be reported to the ESH-1
Oversight RCT immediately.

All material and equipment leaving a controlled area shall be surveyed and
tagged in accordance with LP107-04.1, Releasing Material and Equipment.

Showers are mandatory of contamination is found on personnel but otherwise
optional.

Air sampling shall be performed during excavation activities downwind from the
work area.

Posting shall be maintained by NES. Posting and barricade rope or ribbon that
has fallen down due to weather, etc. shall be put back in place as soon as it is
found. ESH-1 shall be notified of any degraded posting.

For ESH-1 Health Physics assistance the first primary contact is Clarita R. Trullio
(7-3999/104-6663). Clarita's backup is Marty Peifer (7-0083/104-6649). If they
are unavailable please contact Pat LaFrate at 7-8366/104-7262.
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Field Unit:. MDA (M)

PRS Types:

a3 .

TA(s): .09

Description of Field Activity: _Expedited Cleanup

Applicable

pe e

Applicable

Fbe e

alalals

Applicable

pebebepebee e

Applicable

pebepebebe pebebepebee e

Complete
X v
x7

Complete

-~

X
x-
x7
x-

i
X7

Complete

(*) Scheduled for 11/16/95

R/A Assignment
_LANL .
—NES _ _

R/A Assignment

_LANL __
__LANL |
—LANL
_LANI.

_LANI.
_ LANIL
R/A Assignment
__NES/LANL

. NES
_.-NES

R/A Assignment
_NES ..

Los Alamos National Laboratory Environmental Restoration Project
READINESS REVIEW CHECKLIST

Date: 11/15/95

1. GENERAL
A) Scope of Activity Defined
B) Site Remediation Plan Completed

2. ENVIRONMENTAL AND CULTURAL
PROTECTION (Section 5.1.1)

A) ES&H Questionnaire Submitted and Approved

B) Appropriate NEPA Approval is Received

C) Flood Plains/Wetlands Assessment Performed

D) Threatened and Endangered Species Assessment
Performed

E) Cultural Resources Assessment Performed

F) NESHAP Evaluated

G) NPDES Evaluated

3. HEALTH & SAFETY (Section 5.1.2)
A) Site-Specific H&S Plan Approval

B) Contractor H&S Program Approved

C) Medical Monitoring Established

D) Health Physics Checklist Completed

4. WASTE MANAGEMENT (Section §.1.3)
A) Site-Specific Waste Management Plan Completed
& Waste Characterization Checklist Approved
B) On-Site Waste Storage Areas Arranged
C) Trained Waste Coordinator Assigned
D) Trained Waste Generator Assigned 1R ¥raast~ 1CMa
E) Spill Prevention Plan Completed
F) Waste Profile Forms Completed
G) Trained Waste Coordinator Assigned

S. TRAINING (Section 5.1.4)

A) HAZWOPER

B) GET

C) First Aid and CPR

D) On-Site Orientation

E) Site Specific Training

F) Radiation Worker Training

G) Respirator Training and Fit Test

H) Lockout/Tagout Training

I) Asbestos Awareness

J) HE Corridor Training

K) Lead Awareness

L) RSAA Training

M) Documentation of Personnel Training Forwarded
to the ER Training Coordinator
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X
X
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Applicable
X
X

X .
X
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Los Alamos National Laboratory Environmental Restoration Project

READINESS REVIEW CHECKLIST (continued)

Complete

X
X

Ndn

Complete

Complete

Complete

pepee b

Complete

R/A Assignment

NES.
LANL __

__LANL

R/A Assignment

R/A Assignment

6. WORK REQUESTS AND PERMIT
REVIEWS (Section 5.1.5)
A) Fencing

B) Excavation/Fill
C) Special Work — ROAA
D) Confined-Space
E) Radiation Work
F) Burn/Hot Work

7. SUPPORT AND EQUIPMENT (Section
5.1.6)

A) Support Services Arranged

B) Subcontractors Identified

C) Utilities Located and Marked

D) Sanitation Facilities Arranged

E) Communications Equipment Obtained

F) Sampling and Survey Equipment and Supplies
Obtained

G) H&S Equipment and Supplies Obtained

H) Copies of Applicable Procedures, H&S Plan,

etc. on Site

8. SAMPLE PLANNING (Section 5.1.7)

A) Data Quality Objectives Prepared

B) Sample Documentation Database Prepared

C) Field Implementation Plan and Other Appropriate
Plans Prepared and Approved

D) Sampling and Analysis Plan Approved by
NMED and/or EPA as Appropriate

E) SOPs and Forms Prepared and/or Obtained

F) FIMAD Location Numbers Obtained

G) Transport of Hazardous Materials Arranged for
Samples

9. SAMPLE COORDINATION AND
MANAGEMENT (Section §.1.8)

A) SMO or Analytical Laboratory Notified of
Analytical Requirements

B) Mobile Chemistry Laboratory

C) Mobile Radiation Laboratory

D) SMO or Analytical Laboratory lnstructed on
Sample Analysis Requirements

10. SAMPLE PLANNING (Section 5.1.9)
A) Drilling Package Submined

B) Drilling Scheduled

C) Geophysical Contractor Scheduled



LA

e

Applicable Complete R/A Assignment 11. LABORATORY AND SITE ACCESS
(Section 5.1.10)

X X . LANL A) Operating Group Interface Established

X X . . LANL ___ B) Site Access Coordinated

X. X . _LANL _ C) Access Agreement and Other Permissions

Obtained

X X ——LANL D) Site Control and Security Planned and Arranged

X _ X _NES/LANL E) Laboratory Identification Badges Issued
Applicable Complete R/A Assignment 12. NOTIFICATIONS (Section 5.1.11)

. Gl X _ . LANI A) ES&H Office(s), Group Leader(s), and Facility

Managers at Affected TA(s)

_____ — — B) Non-DOE Property Owners

—_ I — C) Los Alamos County

X X —LANL D) Regulatory Compliance Manager

. G X — LANL E) Policy and Public Involvement Representative
Applicable Complete R/A Assignment 11.3 OTHER (Section 5.1.12)

X X - NES A) Hazardous Waste Disposal Contractor in Place

X X — NES . B) Asbestos Waste Contractor in Place

X . ——NES C) Clean/Recycle Waste Disposal in Place

. X — NES D) HP Technicians in Place

X X ___NES E) CIH in Place

X X _ NES F) Escorts in Place

Signature confirms that all actions for readiness review have been completed.

SR C
Sigmmremw,ach Date: [(9@"0&5
FPL, Field Unit MDA (M) ?\
Fu s
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GAMMA SPECTROSCOPY FOR THE CHARACTERIZATION OF MDA M




GAMMA SPECTROSCOPY RESULTS FROM 11/21/95
FOR

CELLS 77,78,63,64,78A,50
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- GAMMA SPECTRUM RECALIBRATION .
R%***********************************:
CANBERRA SPECTRAN-AT V4.2a
hgtrw 21-NOV-95 09:11:07

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels from MCA Region FULL
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

Multiplet Analysis Performed.
Regular Output.

“mectral data read directly from Multichannel Analyzer ANO
lyzed by: dlv

I

|

Sample Description: Eu-152 Standard
COLLECT started on 21-NOV-95 at 08:39:46

COLLECT Live Time: 1200. sec.



hgtrw

PK

1C
2C
3$
43
5%
67?
77?

8?

9?
10
117
127

13
14C
15
16
17
18
9
0
21
2272
237
24
25
267
277
28?
29
30C
31C
32C
337
347
35
36C
37
38?
39?

40C
41C
42

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

Centroid
channel

78

167
173
235

243.

481.
489.
591.
680.
688.

735.
.18
.79
.31

822
887
977

1128.
.51
.24
.23
.84
.46
.90
.83
.84
.46
.18
.43
.22
.88

1172
1357
1377
1438
1550
1557
1620
1734
1920
1928
1933
2010
2163

2171.
.34
.92
.35
.93
.31

2179
2216
2224
2425
2549

2598.
2808.
.55

2816

2915
2922
3059

.89

90.
149.
.66
.76
.85

67
27

25
44
23
74
58
47

36

01

88

59
69

.64
.16
.51

Energy
keV

39
45
74
83
87
118

240
244
295
340

344.

367
411
443
488
563
586
678
688

719.
.19
.91
.38
.40

775
778
810
867

960.
.09
.72
.13

964
966
1005

1081.
.99
.72
.52

1085
1089
1108

1112.
.08
.81
.47

1213
1274
1299

1404.
1408.

1458.
1461.
.12

1530

.61
.50
.78
.97
.02
.04
121.

74

.77
.67
.90
.30

24

.68
.08
.88
.63
.96
.21
.57
.57

37

23

99

24

60
53

12
38

PEAK

FWHM Backgnd

keV

FRWWHRR
<N W

NNNNNNNNNNHEHUNNNNNNHERONNREHEPBPRNORERAERBRN HBRRPR R
00 <3 -J

UNpERRRWWWWWoOoONNNOXEFE RENWOUWWO OO

N
oo U1

ANALYSTIS

counts

34777.
28374.
22013.
90490.
101047.
40454.
38607.

15156.
15615.
11001.

9381.
10455.

6780.
5956.
6503.
4939.
6475.
4628.
4864.
4958.
5217.
4688.
4881.
4224 .
4651.
2331.
2287.
2257.
2038.
2010.
2042.
2072.
2019.
2254,
1272.
675.
537.
430.
575.

83.
67.
76.

Net Area

counts

5336.
2162.
. 750.
2108.
3473.
9139.
181497.

1328..
34165.

1810.

3694.
90393.

2851.
5673.
7927.
892.
1256.
976.
606.
1369.
397.
622.
18877.
387.
5173.
988.
18107.
1017.
906.
577.
12003.
2345.
834.
15279.
1532.
309.
1410.
912.
19134.

456.
308.
497.

21-NOV-95 09:11:07
Error Nuclides
14.7
20.6
57.0 PB-214
29.0
21.7 PB-214
75.1
3.8 SE-75,SCL-000,
CO-57
87.3 RA-224
3.9
19.0 PB-214
59.2 (S-136
2.6 BA-141,
SCM-000
9.7
8.3 AU-198
3.9
24.7
21.5 (CS-134,58B-122
22.0
37.4 AGliOM
17.5
59.9
55.6
2.9
55.4 1I-132,C0-58
5.1
22.2
2.9 EU-152
33.6
17.8
27.1
3.2 EU-152
9.7
29.1
2.6 TE-129,EU-152
9.4
30.1 NA-22
7.5
25.8
1.9 EU-152,BI-214,
SCH-000
11.3 I-135
13.6 K-40
10.7 KR-88



12 Multiplets processed.
C - Multiplet Analysis converged normally

M. - Multiplet Analysis Terminated because of no CHI-SQ improvement
- - Multiplet Analysis converged but GFIT > 4

‘wvr

ENERGY RECALIBRATION REPORT

0ld Calibration Coefficients:

Energy = 1.386496E-07*Ch"2 + 4.996305E-01*Ch + 1.981197E-01

New Calibration Coefficients:

Energy = 2.502645E-07*Ch"2 + 4.990701E-01*Ch + 5.515613E-01

0t©
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CANBERRA SPECTRAN-AT V4.2a

hgtrw  21-NOV-95 09:25:02

ANALYSTIS PARAMETERS

MCA Unit Number: - 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
Multiplet Analysis Performed.

gular Output.
- Analysis of Spectrum saved in Disk File SD1121
Measured by: dlv

Sample Description: Eu-152 Standard

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 8.8840E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLOOO

COLLECT started on 21-NOV-95 at 09:18:27

COLLECT Live Time: 60. seconds
Real Time: 75. seconds
Dead Time: 20.00 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 21-NOV-95
Efficiency Calibration performed 21-NOV-95

wu



hgtrw

PK

Centroid
channel

233.97
243.60
489.48
678.49
688.65

822.42

887.77 .

1557.69
1734.49
1927.84
2171.56
2224.02
2598.52
2805.57
2815.97

2914.70
3056.06
3061.01

Energy
keV

117.33
122.14
244 .90
339.28
344 .35

411.16
443.81
778.56
866.93
963.61
1085.49
1111.73
1299.08
1402.70
1407.90

1457.32
1528.08
1530.55

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

4 Multiplets processed.

C - Multiplet Analysis converged normally

$ - Multiplet Analysis Terminated becaus
? - Multiplet Analysis converged but GFI

L T

21-NOV-95 09:25:02
PEAK ANALYSTIS

FWHM Backgnd Net Area Error Nuclides

keV  counts counts %

1.7 2015. 468. 61.8

1.7 1920. 9234. 4.5 SCL-000,C0-57

1.5 850. 1637. 7.3

1.8 461. 170. 41.8 AC-228

1.8 542, 4489. 4.1 BA-141,
SCM-000

1.6 246, 332. 17.9 AU-198

1.9 333. 358. 19.2

1.7 234. 944. 8.1 MO-99

1.9 229. 248. 23.0

2.0 184. 850. 8.4 EU-152

2.2 302. 469. 15.3 EU-152

2.4 166. 754, 9.2 TE-129,EU-152

2.1 17. 79. 27.9 I-133

2.5 26. 29. 31.8

2.5 38. 1007. 6.8 EU-152,BI-214,
SCH-000

1.5 13. 21. 72.1 1I-135

1.3 0. 15. 49.8

1.3 0. 10. 58.4 KR-88

€ of no CHI-SQ improvement
T > 4



hgtrw

ecayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M
BA-139
-139
-226
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-1892
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198

B-125
-212
-7

HF-181
RU-103
KR-85

ample: Eu-152 Standard
ta collected on 21-NOV-95 at 09:18:27

to

RADIONUCLTIDE

0. days,

21-NOV-95 09:25:02

0.0000 hours BEFORE the start of COLLECT.

ANALYSIS REPORT

Activity Concentration in pCi /gm
Decay
Error corrected

Measured

LLD<9
LLD<6
LLD<S
LLD<4
LLD<3

3
LLD<3
LLD<5

LLD<6.
.17E+01

LLD<5

LILD<1.
.35E+00

LLD<7

LLD<2.
.21E+01
.78E+00
LLD<1.
LLD<«1.
.35E+01
.26E+00
.23E+01

LLD«<3
LLD<6

LLD<3
LLD<7
LID<«6

LLD<4.
LLD<1.
.07E+02
.34E+01
.04E+01

LLD<3
LLD<1
LLD<2

LILD<1.
.39E+01
.59E+00
.34E+00
.86E+01
9.
.68E+01
.23E+01

LLD<4
LLD<7
LLD<7
LLD<6

LLD<8
LLD<2

LLD<1.
.35E+00
.56E+00
.31E+01
.22E+02
.32E+01
.10E+01

LLD<9
LLD<9
LLD<«1
LLD<2

2
LLD<2

LID<1.
.97E+01

t1beY.
-LID<8.
"LLD<1

L¥D<6

.19E+01
.95E+02
.71E+03
.14E+01
.46E+02
9.
.23E+02
.08E+01
.41E+01

73E+02

29E+00
14E+01

86E+02

74E+02
17E+01

43E+01
48E+01

05E+01

45E+02

11E+01

99E+03

43E+00
76B+00

. 78E+03

LLD<9.
LLD«<6.
LLD<5.
LLD<4
LLD<3.
+- 4 .51E+01 9
+- 1.50E+01 3
LLD<3
LLD<5
LLD<6.
LLD<5
LLD<1.
LLD<7
LLD<2
LLD<3
LLD<6
LLD<1.
LLD<1.
LLD<3
LLD<7
LLD<6
LLD<4
LLD<1.
LLD<3
LLD<1.
LLD<«2
LLD<1
LLD<4
LLD<7
LLD<7
LLD<6
+- 4.17E+01 9.
LLD<«8
LLD<2
LLD<1.
LLD<9
LLD<«9
LLD<1.
LILD<2.
+- 4 .18E+00 2
LLD<«2
LLD<1
LLD<6
LLD<9.
LLD<8
LLD<1

19E+01
95E+02
71E+03

.14E+01

46E+02

.73E+02
.23E+02
.08E+01
.41E+01

29E+00

.17E+01

14E+01

.35E+00
.86E+02
.21E+01
.78E+00

74E+02
17E+01

.35E+01
.26E+00
.23E+01
.43E+01

48E+01

.07E+02

34E+01

.04E+01
.05E+01
.39E+01
.59E+00
.34E+00
.86E+01

45E+02

.68E+01
.23E+01

11E+01

.35E+00
.56E+00

31E+01
22E+02

.32E+01
.10E+01
.99E+03
.97E+01

43E+00

.70B+00
.78E+03

Error

+- 4.51E+401
+- 1.50E+01

+- 4.17E+01

+- 4.18E+00



SR-85 LLD<7.80E+00 LLD<7.80E+00

I-133 LLD<9.68E+00 LLD<9.68E+00
BA-140 LLD<3.41E+01 LLD<3.41E+01
4"_Y—91M LLD<8.80E+00 LLD<8.80E+00
«77 - 2207 LLD<9.96E+00 LLD<9.96E+00
%, . ..-208 LLD<1.26E+01 LLD<1.26E+01
~ 8B-124 LLD<9.25E+00 LLD<9.25E+00
CS-134 LLD<9.16E+00 LLD<9.16E+00
BI-214 LLD<2.00E+01 LLD<2.00E+01
RU-106 LLD<9.74E+01 LLD<9.74E+01
LA-142 LLD<1.66E+01 LLD<1.66E+01
AG-110M LLD<9.55E+00 LLD<9.55E+00
NB-97 LLD<9.08E+00 LLD<9.08E+00
CS-137 LLD<1.08E+01 LLD<1.08E+01
I-132 LLD<9.46E+00 LLD<9.46E+00
W-187 LLD<3.80E+01 LLD<3.80E+01
ZR-97 LLD<1.07E+01 LLD<1.07E+01
ZR-95 LLD<2.01E+01 LLD<2.01E+01
NB-95 LLD<1.05E+01 LLD<1.05E+01
TL-210 LLD<1.48E+01 LLD<1.48E+01
CO-58 LLD<1.14E+01 LILD<1.14E+01
CS-136 LLD<1.16E+01 LLD<1.16E+01
MN-54 LLD<1.11E+01 LID<1.11E+01
CO-56 LLD<1.15E+01 LLD<1.15E+01
I-134 LILD<1.21E+01 LLD<1.21E+01
TL-207 LLD<5.18E+03 LLD<5.18E+03
Y-88 LLD<1.17E+01 LLD<1.17E+01
AC-228 LLD<3.44E+01 LLD<3.44E+01
EU-152 9.12E+02 +- 7.97E+01 9.12E+02 +- 7.97E+01
HAQZ§;234M LLD<2.85E+01 LLD<2.85E+01
% 4-91 LLD<2.97E+01 LLD<2.97E+01
“RB-89 LLD<1.70E+01 LLD<1.70E+01
FE-59 LLD<1.87E+01 LLD<1.87E+01
ZN-65 LLD<4.96E+01 LLD<4 .96E+01
SC-46 LLD<1.07E+01 LLD<1.07E+01
TA-182 LILD<3.19E+01 LLD<3.19E+01
I-135 LLD<2.96E+01 LLD<2.96E+01
CL-39 LLD<1.57E+01 LLD<1.57E+01
NA-22 LLD<7.39E+00 LLD<7.39E+00
AR-41 LLD<1.26E+01 LLD<1.26E+01
CO-60 LLD<5.31E+00 LLD<5.31E+00
NA-24 LLD<3.45E+00 LLD<3.45E+00
SR-92 LLD<4 .17E+00 LLD<4.17E+00
SCH-000 9.84E+02 +- 7.40E+01 9.84E+02 +- 7.40E+01
CS-138 LLD<4.61E+00 LLD<4.61E+00
K-40 LLD<4 .47E+01 LLD<4 .47E+01
KR-88 LLD<4.22E+01 LLD<4 .22E+01
TL-209 LLD<3.44E+00 LLD<3.44E+00
LA-140 LLD<6.14E-01 LLD<6.14E-01
AL-26 LLD<6.17E-01 LLD<6.17E-01
MN-56 LLD<2.27E+00 LLD<2.27E+00
RB-88 LLD<2.96E+00 LLD<2.96E+00
Total 4 ,16E+03 +- 1.26E+02 4 .16E+03 +- 1.26E+02

g

Error Quotation at 1.96 Sigma
LLD Confidence Level at 95.0%



Results saved in File SD1121



PEAKS NOT USED IN ANALYSIS

-~Mentroid Energy Net Area Error Gammas/sec

annel keVv counts %

233.97 117.33 468 . 61.8 4 .80E+02

489.48 244 .90 1637. 7.3 2.25E+403

678.49 339.28 170. 41.8 3.09E+02

887.77 443 .81 358. 19.2 8.49E+02

1557.69 778 .56 944 . 8.1 3.95E+03
1734.49 866.93 248, 23.0 1.15E+03
2598.52 1299.08 79. 27.9 5.06E+02
2805.57 1402.70 29. 31.8 1.94E+02
2914 .70 1457.32 21. 72.1 1.45E+02
3056.06 1528.08 15. 49.8 1.02E+02
4 7.26E+01

3061.01 1530.55- 10. 58.
0se ’
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CANBERRA SPECTRAN-AT V4.2a

hgtrw 21-NOV-95

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
Multiplet Analysis Performed.

‘gul ar Output.

Analysis of Spectrum saved in Disk File SD0001
Measured by: dlv

Sample Description: C-77 Soil
Geometry Description: Capsule Type Marinelli Beaker

* % * % *

11:27:35

Sample Size: 6.9800E+02 gm / Conversion Factor: 1.0000E+00

Standard Size: 8.8840E+02 gm
Analysis Library file: ANLO0O0OO

COLLECT started on 21-NOV-95 at 10:36:13

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 21-NOV-95
Efficiency Calibration performed 21-NOV-95



hgtrw 21-NOV-95 11:27:35

-~

PEAK ANALYSTIS

PK Centroid Energy FWHM Backgnd Net Area Error Nuclides

channel keVv keV counts counts %

1 477 .86 239.09 1.0 73. 121. 28.7 PB-212

2 677.09 338.58 0.7 18. 16. 90.2 AC-228

3 704.12 352.08 1.1 23. 86. 27.5 PB-214

4 1021.70 510.71 1.1 15. 20. 74.3 TL-208,NA-22,
ANN-RD

5 1166.38 583.00 0.6 11. 30. 51.0 TL-208

6 1218.81 609.20 1.1 19. 38. 49.4 BI-214

7 1822.92 911.15 0.9 3. 24. 44 .8 AC-228

8E 2130.67 1065.04 0.6 2. 8. 95.8

9 2920.92 1460.43 2.6 4. 83. 23.3 K-40

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

E - Multiplet Analysis ERROR




hgtrw

¢

Nuclide

cayed

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M
BA-139
-139
-226
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198

-125
-212
-7

HF-181
RU-103
KR-85

to

RADIONUCLTIDE

mple: C-77 Soil
ta collected on 21-NOV-95 at 10:36:13

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

21-NOV-95 11:27:35

ANALYSTIS REPORT

Activity Concentration in pCi /gm
Decay
Error corrected

Measured

LLD<3
LLD<2
LLD<2

LLD<1.
LLD<1.
.00E-01

LLD<7

LLD<2.
.50E-01
.05E+00
.12E-01

LLD<9
LLD<2
LLD<2

LLD<1.
.76E-01
.43E-01
.80E+00
.93E-01

LLD<3
LLD«<?2
LLD<7
LLD<8

LLD<1.
.56E+00

LLD<5

LLD<4.
.36E+00
.28E-01
.30E+00
.00E+00

LLD<2
LLD<2
LLD<2
LLD<2

1.
.81E+00
.19E-01
.58E-01
.29E-01

LLD<5S
LLD<2
LLD<8
LLD<3

LLD<1.
.56E-01
.61E-01
.25E+00

LLD<2
LLD<2
LLD<2

LLD<1.
.61E+00

LLD<8

1.
.06E-01
.77E-01
.42E-01
.33E-01
.80E+00

LLD<7
LLD<2
LLD<3
LLD<«4
LLD<«9

LLD<2.
.97E-01

LLD<7

LLD<7.
.41E+00
.94E-01
.50E-01
.62E+01

LLD<2
LLD<2
LLD<2
LLD<7

.56E+00
.33E+01
.22E+02

53E+00
00E+01

32E-01

44E+00

81E-01

73E-01

37E+00

66E+00

07E+00

92E+00

62E-01

51E+01

LLD<3
LLD<2
LLD<2
LLD<1
LLD<1
LLD<7
LLD<2
LLD<9
LLD<2
LLD<2
LLD<1.
LLD<3
LLD<2
LLD<7
LLD<«8
LLD<1.
LLD<5
LLD<4
LLD<2
LLD<2
LLD<2
LLD<2
+- 3.96E-01 1
LLD<5
LLD<2
LLD<«8
LLD<3
LLD<1.
LLD<2
LLD<2
LLD<2
LLD<1
LLD<8
+- 5.28E-01 1
LLD<7
LLD<2
LLD<3
LLD<4
LLD<S
LLD<2
LLD<«7
LLD<7
LLD<2
LLD<2
LLD<2
LLD<7.

.56E+00
.33E+01
.22E+402
.53E+00
.00E+01
.00E-01
.32E-01
.50E-01
.05E+00
.12E-01

44E+00

.76E-01
.43E-01
.80E+00
.93E-01

81E-01

.56E+00
.73E-01
.36E+00
.28E-01
.30E+00
.00E+00
.37E+00
.81E+00
.19E-01
.58E-01
.29E-01

66E+00

.56E-01
.61E-01
.25E+00
.07E+00
.61E+00
.92E+00
.06E-01
.77E-01
.42E-01
.33E-01
.80E+00
.62E-01
.97E-01
.51E+01
.41E+00
.94E-01
.50E-01

62E+01

Error
+- 3.96E-01
+- 5.28E-01



A--207

5
e

SR-85
I-133
BA-140

oL-91M

. .-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
wW-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207

SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total

Error Quotation at 1.

LLD<3

LLD<3.
.14E+00
.89E-01
.79E-01

LLD<1
LLD<2
LLD<2

1.
.98E-01
.42E-01
.23E+00

LLD<3
LLD<6
1

LLD<2.
.10E-01

LLD<#6

LLD<6.
.04E-01
.47E-01
.17E-01

LLD<6
LLD<4
LILD<4

LLD<1.
.24E-01
.66E-01
.79E-01
.20E+00

LLD<3
LLD<5
LLD<2
L1D<2

LLD<3.
.50E-01
.33E-01
.56E-01
.29E-01
.20E+02
.25E-01
.64E+00
.97E+00

LLD<3
LLD<3
LLD<2
LLD<3
LLD<3
LLD<4

1
LLD<3

LLD<3.
.12E+00

LLD<1

LLD<7.
.30E-01

LI.D<6

LLD<1.
.80E-01

LLD<4

LLD<1.
LLD<1.
.50E-01
.37E-01
.07E-01
.22E-01

LLD<7
LLD<5
LLD<3
LLD<3

LLD<2.
.41E-01

LLD<3

LLD<1.
.47E-01
.07E+01
.52E+00

LLD<4
2
LLD<1

LLD<1.
.03E-01
.36E-01

LLD<4
LLD<3

LLD<6.
.17E+00

LLD<2

.33E-01

27E-01

08E+00

11E+00

15E-01

05E+00

43E-01

76E+00
25E-01
13E+00

46E+00
15E+00

74E-01

92E+00

09E+00

53E-01

+- 5.54E-01

+_

+_

+
'

6.07E-01

7.36E-01

4 .86E+00

.79E+01

LLD Confidence Level

96
at

5.03E+00

Sigma
95.0%

LLD<3
LLD<3
LLD<1.
LLD<2
LLD<2

1
LLD<3
LLD<6.

1
LLD<2
LLD<6
LLD<6
LLD<6
LLD<4
LLD<4
LLD<1.
LLD<3
LLD<5
LLD<2
LLD<2
LLD<3
LLD<3
LLD<3
LLD<2
LLD<3
LLD<3
LLD<4

1
LLD<3
LLD<3
LLD<1
LLD<?7
LLD<6
LID<1.
LLD<4.
LLD<1.
LLD<1.
LLD<7.
LLD<S5.
LLD<3.
LLD<3.
LLD<2.
LLD<3.
LLD<1.
LLD<4.

2
LLD<1.
LLD<1.
LLD<4.
LLD<3.
LLD<6.
LLD<2.

.33E-01
.27E-01

14E+00

.89E-01
.79E-01
.08E+00
.98E-01

42E-01

.23E+00
.11E+00
.10E-01
.15E-01
.04E-01
.47E-01
.17E-01

05E+00

.24E-01
.66E-01
.79E-01
.20E+00
.43E-01
.50E-01
.33E-01
.56E-01
.29E-01
.20E+02
.25E-01
.64E+00
.97E+00
.76E+00
.12E+00
.25E-01
.30E-01

13E+00
80E-01
46E+00
15E+00
50E-01
37E-01
07E-01
22E-01
74E-01
41E-01
92E+00
47E-01

.07E+01

52E+00
09E+00
03E-01
36E-01
53E-01
17E+00

+- 5.54E-01
+- 6.07E-01
+- 7.36E-01

+- 4.86E+00

.79E+01

+- 5.03E+00



Results saved in File SD000O1

A’i)@aq?\
3



PEAKS NOT USED IN ANALYSIS

~~=ntroid - Energy Net Area Error Gammas/sec

! annel keV counts %
677.09 338.58 16. 90.2 2.90E+00
2130.67 1065.04 8. 95.8 4 .68E+00
019




(-7 ¢

Ii**********************************

GAMMA SPECTRUM ANALYSIS
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CANBERRA SPECTRAN-AT V4.2a

hgtrw 21-NOV-95 11:45:46

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
Multiplet Analysis Performed.

gular Output.
Analysis of Spectrum saved in Disk File SD0002
Measured by: dlv

Sample Description: C-78 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 6.1900E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLOOO

COLLECT started on 21-NOV-95 at 11:28:35

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 21-NOV-95
Efficiency Calibration performed 21-NOV-95



hgtrw ‘ 21-NOV-95 11:45:46

-
PERAK ANALYSTIS

PK Centroid Energy FWHM Backgnd Net Area Error Nuclides

channel keV kev counts counts %
1 186.05 93.41 1.4 122. 93. 42 .8 TH-234
2 371.57 186.03 1.9 73. 94 . 35.3 U-235,RA-226
3 477.88 239.10 1.5 71. : 97. 33.9 PB-212
4 591.13 295.65 1.7 17. 46. 39.1 PB-214
5 676.82 338.45 1.9 12, 28. 53.6 AC-228
6 704 .81 352.43 1.7 29. 49, 43.3 PB-214
7 1166.75 583.18 1.1 9. 26. 50.6 TL-208
8 1219.28 609.43 1.7 7. 29. 45.4 BI-214
9 1290.37 644 .95 1.4 3. 8. 91.3 8SB-124
10 1822.00 910.69 1.7 6. 25. 50.1 AC-228
11E 2614.33 1307.00 0.9 3. 8. 109.6
12 2921.58 1460.76 3.4 0. 67. 23.9 K-40

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

E - Multiplet Analysis ERROR




hgtrw

mple: C-78 Soil
ta collected on 21-NOV-95 at 11:28:35
e

cayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M
BA-139
-139
-226
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198

-125
-212
E-7

HF-181
RU-103
KR-85

to

RADIONUCLTIDE

0. days,

21-NOV-95 11:45:46

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Activity Concentration in pCi /gm

Measured

LLD<4
LLD«<2
LLD<2
LLD<1
LLD<1
LLD<«7
LLD<2
LLD<9S
LLD<1
LLD<2
LLD<1.
LLD<3
LLD<2
LLD<9
LLD<9
LLD<1

1
LLD<7
LLD<2
LLD<?2
LLD<2
LLD<2

1
LLD<6
LLD<«2
LLD<9
LLD<4
LLD<1
LLD<2..
LLD<2
LLD<2
LLD<1.
LLD<9

1
LLD<6
LLD«<2
LLD<3
LLD<5
LLD<1.
LLD<«2
LLD<7
LLD<8
LLD<2
LLD<2
LLD<2
LLD«<6.

.22E+00
.89E+01
.46E+02
.84E+00
.26E+01
.07E-01
.35E-01
.58E-01
.88E+00
.50E-01

77E+00

.77E-01
.39E-01
.22E+00
.79E-01
.99E-01
.18E+01
.07E-01
.23E+00
.57E-01
.40E+00
.11E+00
.25E+00
.79E+00
.43E-01
.02E-01
.11E-01
.61E+00

61E-01

.82E-01
.47E+00

23E+00

.03E+00
.23E+00
.47E-01
.78E-01
.58E-01
.21E-01

10E+01

.49E-01
.39E-01
.22E+01
.29E+00
.96E-01
.65E-01

69E+01

Decay

Error corrected

LLD<4
LLD<2
LLD<2
LLD<1

LLD<1.

LLD<7
LLD<2

LILD<9.

LLD<1
LLD<2

LLD<1.

LLD<3
LLD<2
LLD<9

LLD<9.
LLD<1.
+- 4.18E+00 1.

LLD<7
LLD<2
LLD<2
LLD<2
LLD<2

+- 4.25E-01 1.

LLD<6
LLD<2
LID<9
LLD<4

LLD<1.

LLD<2
LILD<2
LLD<2
LLD<1
LLD<9

+- 5.34E-01 1.

LLD<6
LLD<2
LLD<3
LLD<5
LLD<1
LLD<2
LLD<7
LLD<8
LLD<2
LLD<2
LLD<2
LLD<6

.22E+00
.89E+01
.46E+02
.84E+00
26E+01
.07E-01
.35E-01
58E-01
.88E+00
.50E-01
77E+00
.77E-01
.39E-01
.22E+00
79E-01
99E-01
18E+01
.07E-01
.23E+00
.57E-01
.40E+00
.11E+00
25E+00
.79E+00
.43E-01
.02E-01
.11E-01
61E+00
.61E-01
.82E-01
.47E+00
.23E+00
.03E+00
23E+00
.47E-01
.78E-01
.58E-01
.21E-01
.10E+01
.49E-01
.39E-01
.22E+01
.29E+00
.96E-01
.65E-01
.69E+01

Error

+- 4.18E+00

+- 4 .25E-01

+- 5.34E-01



SR-85 LLD<2.93E-01 LLD<2.93E-01

I-133 LLD<3.00E-01 LLD<3.00E-01
BA-140 LLD<1.12E+00 LLD<1.12E+00
#¥-91M  LLD<3.61E-01 LLD<3.61E-01
A _207 LLD<2.50E-01 LLD<2.50E-01
\uw. .w-208 LLD<1.20E+00 LLD<1.20E+00
SB-124 LLD<3.39E-01 LLD<3.39E-01
CS-134 LLD<6.11E-01 LLD<6.11E-01 .
BI-214 1.07E+00 +- 4.85E-01 1.07E+00 +- 4.85E-01
RU-106 LLD<3.11E+00 LLD<3.11E+00
LA-142 LLD<5.94E-01 LLD<5.94E-01
AG-110M LLD<4.48E-01 LLD<4 .48E-01
NB-97 LLD<4.36E-01 LLD<4.36E-01
CS-137 LLD<4.04E-01 LLD<4 .04E-01
I-132 LLD<3.36E-01 LLD<3.36E-01
W-187  LLD<1.17E+00 LLD<1.17E+00
ZR-97 LLD<3.72E-01 LLD<3.72E-01
ZR-95 LLD<7.07E-01 LLD<7.07E-01
NB-95 LLD<3.15E-01 LLD<3.15E-01
TL-210 LLD<2.15E+00 LLD<2.15E+00
CO-58  LLD<3.54E-01 LLD<3.54E-01
CS-136 LLD<3.83E-01 LLD<3.83E-01
MN-54 LLD<4.18E-01 LLD<4.18E-01
CO-56  LLD<3.15E-01 LLD<3.15E-01
I-134 LLD<3.79E-01 LLD<3.79E-01
TL-207 LLD<2.65E+02 LLD<2.65E+02
Y-88 LLD<3.46E-01 LLD<3.46E-01
AC-228 1.94E+00 +- 9.75E-01 1.94E+00 +- 9.75E-01
EU-152 LLD<4.23E+00 LLD<4.23E+00
ggﬁfa-234m LLD<5.38E+00 LLD<5.38E+00
\_ #~91  LLD<1.08E+00 LLD<1.08E+00
“RB-89  LLD<7.66E-01 LLD<7.66E-01
FE-59 LLD<8.78E-01 LLD<8.78E-01
ZN-65  LLD<1.04E+00 LLD<1.04E+00
SC-46  LLD<3.28E-01 LLD<3.28E-01
TA-182 LLD<1.37E+00 LLD<1.37E+00
I-135 LLD<1.34E+00 LLD<1.34E+00
CL-39 LLD<1.01E+00 LLD<1.01E+00
NA-22 LLD<5.26E-01 LLD<5.26E-01
AR-41 LLD<4.57E-01 LLD<4 .57E-01
CO-60  LLD<4.05E-01 LLD<4.05E-01
NA-24 LLD<2.11E-01 LLD<2.11E-01
SR-92 LLD<5.20E-01 LLD<5.20E-01
SCH-000 LLD<1.64E+00 LLD<1.64E+00
CS-138 LLD<4.77E-01 LLD<4.77E-01
K-40 1.87E+01 +- 4.53E+00 1.87E+01 +- 4.53E+00
KR-88  LLD<3.44E+00 LLD<3.44E+00
TL-209 LLD<6.12E-01 LLD<6.12E-01
LA-140 LLD<4.48E-01 LLD<4 .48E-01
AL-26 LLD<2.75E-01 LLD<2.75E-01
MN-56 LLD<1.56E+00 LLD<1.56E+00
RB-88 LLD<1.56E+00 LLD<1.56E+00
Total 3.60E+01 +- 6.30E+00 3.60E+01 +- 6.30E+00
r

Error Quotation at 1.96 Sigma
LLD Confidence Level at 95.0%



Results saved in File SD0002




PEAKS NOT USED IN ANALYSIS

~entroid Energy Net Area Error Gammas/sec

annel keV counts %
186.05 93.41 93. 42.8 1.38E+01
591.13 295.65 46. 39.1 7.44E+00
676.82 338.45 28. 53.6 5.01E+00
1166.75 583.18 26. 50.6 8.24E+00
1290.37 644 .95 8. 91.3 2.87E+00
2614.33 1307.00 8. 109.6 5.11E+00
010
5 2



C-63
Otva .

.**********************************

GAMMA SPECTRUM ANALYSTIS

*
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* % * ¥ *

CANBERRA SPECTRAN-AT V4.2a

hgtrw : 21-NOV-95 13:17:49

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: - 1
Spectrum Size: 4096 channels.

First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.00 sigma uncertainty.

LLD Calculation Performed. S,
Multiplet Analysis Performed. i

gular Output.
Analysis of Spectrum saved in Disk File SD0004
Measured by: dlv

Sample Description: C-63 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 4.9300E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLO0O0O

COLLECT started on 21-NOV-95 at 12:58:45

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 21-NOV-95
Efficiency Calibration performed 21-NOV-95

Ay



hgtrw 21-NOV-95 13:17:49

_—
i PEAK ANALYSTIS
PK Centroid Energy FWHM Backgnd Net Area Error Nuclides
channel keV keV  counts counts %

1 478.08 239.20 1.2 67. 71. 22.0 PB-212
2C 591.21 295.70 2.0 19. 31. 27.4 PB-214
3 704 .61 352.32 2.2 15. 41. 21.6 PB-214
4 955.60 477.69 1.7 10. 10. 55.6 BE-7
5 1167.22 583.42 2.4 10. 20. 33.4 TL-208
6 1219.33 609.45 1.9 13. 26. 29.8 BI-214
7 1323.40 661.46 1.5 10. 57. 15.9 (Cs-137

Error Quotation at 1.00 sigma
Peak Confidence Level at 95.0%

C - Multiplet Analysis converged normally




hgtrw

mple: C-63 Soil
ta collected on 21-NOV-95 at 12:58:45
e

cayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M
BA-139
-139
-226
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198

-125
-212
E-7

HF-181
RU-103
KR-85

to

RADIONUCLTIDE

0. days,

21-NOV-95 13:17:49

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Activity Concentration in pCi /gm
Decay
Error corrected

Measured

LLD<4
LLD<3
LLD<2
LLD<2

LLD<1.
.78E-01
.91E-01

LLD<8
LLD<2

LLD<1.
.15E+00
.09E-01
.07E+00
.47E-01
.20E-01

LLD<2
LLD<2
LLD<2
LLD<4
LLD<3

LLD<1.
.10E+00
.22E-01
.79E+00
.63E-01
.01E+00
.59E-01
.62E+00
.25E+00
.15E+00
.64E+00
.73E-01

LLD<1
LLD<2
LLD<6
LLD<5
LLD<«3
LLD<2
LLD<2
LLD<2

1
LLD<6
LLD<2

LLD<1.
.31E-01

LLD<4

LLD<1.
.37E-01
.24E-01
.57E+00

LLD<3
LLD<3
LLD<2

LLD<1.
.46E+00

LLD<8

1.
.46E-01
.47E-01
.98E-01
.36E-01
.38E+00
.37E-01

LLD<?
LLD<3
LLD<4
LLD<5
LLD<«8
LLD<3

LLD<1.
.89E+01

LLD<8

1.
LLD<4.
.37E-01

LLD<3

LLD<1.

.49E+00
.13E+01
.60E+02
.10E+00

37E+01

16E+00

10E+01

06E+00

95E+00

18E+00

29E+00

05E+00

40E+00
92E-01

06E+02

LLD<4
LLD<3
LLD<2
LLD<2
LLD«<1.
LLD<8
LLD<2
LI.D<1.
LLD<2
LLD<2
LLD<2
LLD<4
LLD<3
LLD<1.
LLD<1.
LLD<2
LLD<6
LLD<5.
LLD<«3
LLD<2
LLD<2
LLD<2
+- 2.53E-01 1.
LLD<6
LLD<2
LILD<1
LLD<4
LLD<1.
LI.D<3.
LLD<3
LLD<2.
LLD<«1.
LLD<8
+- 2.79E-01 1
LLD<7
LLD<3
LLD<4
LLD<5
LLD<8
LLD<3
LLD<1
LLD<8
+- 7.75E-01 1
LLD<4
LLD<3
LLD<1.

.49E+00
.13E+01
.60E+02
.10E+00

37E+01

.78E-01
.91E-01

16E+00

.15E+00
.09E-01
.07E+00
.47E-01
.20E-01

10E+01
10E+00

.22E-01
.79E+00

63E-01

.01E+00
.59E-01
.62E+00
.25E+00

15E+00

.64E+00
.73E-01
.06E+00
.31E-01

95E+00
37E-01

.24E-01

57E+00
18E+00

.46E+00
.29E+00
.46E-01
.47E-01
.98E-01
.36E-01
.38E+00
.37E-01
.05E+00
.89E+01
.40E+00
.92E-01
.37E-01

06E+02

Error

+- 2.53E-01

+- 2.79E-01

+- 7.75E-01



SR-85 LLD<4.64E-01 LLD<4.64E-01

I-133 LLD<4 .22E-01 7 LLD<4.22E-01
BA-140 LLD<1.34E+00 LLD<1.34E+00
oL-91M LLD<3.97E-01 LLD<3.97E-01
7 "-207 LLD<3.19E-01 LLD<3.19E-01
% - -0=-208 LLD<1.22E+00 LLD<1.22E+00
SB-124 LLD<4.15E-01 LLD<4.15E-01
CS-134 LLD<6.92E-01 LLD<6.92E-01
BI-214 1.20E+00 +- 3.57E-01 1.20E+00 +- 3.57E-01
RU-106 LLD<4.23E+00 LLD<4.23E+00 .
LA-142 LLD<6.55E-01 LLD<6.55E-01
AG-110M LLD<1.04E+00 LLD<1.04E+00
NB-97 LLD<9.93E-01 LLD<9.93E-01
CS-137 1.24E+00 +- 1.98E-01 1.24E+00 +- 1.98E-01
I-132 LLD<7.65E-01 LLD<7.65E-01
W-187 LLD<1.43E+00 LLD<1.43E+00
ZR-97 LLD<4.53E-01 LLD<4 .53E-01
ZR-95 LLD<5.30E-01 LLD<5.30E-01
NB-95 LLD<4 .98E-01 LLD<4 .98E-01
TL-210 LLD<2.14E+00 LLD<2.14E+00
CO-58 LLD<5.55E-01 LLD<5.55E-01
CS-136 LLD<4.30E-01 LLD<4 .30E-01
MN-54 LLD<4.64E-01 LLD<4 .64E-01
CO-56 LLD<4.78E-01 LLD<4 .78E-01
I-134 LLD<5.26E-01 LLD<5.26E-01
TL-207 LLD<3.65E+02 LLD<3.65E+02
Y-88 LLD<4.36E-01 LLD<4 .36E-01
AC-228 LLD<2.13E+00 LLD<2.13E+00
LLD<4.12E+00 LLD<4 .12E+00
LLD<4 .36E+00 LLD<4.36E+00
LLD<1.91E+00 LLD<1.91E+00
LLD<1.05E+00 LLD<1.05E+00
LLD<1.03E+00 LLD<1.03E+00
ZN-65 LLD<1.30E+00 ‘ LLD<1.30E+00
SC-46 LID<7.36E-01 LLD<7.36E-01
TA-182 LLD<1.99E+00 LLD<1.99E+00
I-135 LLD<1.36E+00 LLD<1.36E+00
CL-39 LLD<7.34E-01 LLD<7.34E-01
NA-22 LLD<6.26E-01 LLD<6.26E-01
AR-41 LLD<6.81E-01 LLD<6.81E-01
CO-60 LLD<3.29E-01 LLD<3.29E-01
NA-24 LLD<4 .43E-01 LLD<4.43E-01
SR-92 LLD<6.10E-01 LLD<6.10E-01
SCH-000 LLD<3.38E+00 LLD<3.38E+00
CS-138 LLD<6.33E-01 LLD<6.33E-01
K-40 LLD<1.16E+01 LLD<1.16E+01
KR-88 LLD<2.64E+00 LLD<2.64E+00
TL-209 LLD<7.68E-01 LLD<7.68E-01
LA-140 LLD<5.50E-01 LLD<5.50E-01
AL-26 LLD<3.03E-01 LLD<3.03E-01
MN-56 LLD<1.78E+00 LLD<1.78E+00
RB-88 LLD<1.39E+00 LLD<1.39E+00
Total 6.27E+00 +- 9.54E-01 6.27E+00 +- 9.54E-01
A

o

s

Error Quotation at 1.00 Sigma
LLD Confidence Level at 95.0%



Results saved in File SD0004

s
AR \
{

e



PEAKS NOT USED IN ANALYSIS

. "=ntroid  Energy Net Area Error Gammas/sec

# .annel keV counts %
"fruk - )
591.21 295.70 31. 27.4 4.94E+00
1167.22 583.42 20. 33.4 6.36E+00
0t©
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'**********************************

Otva

GAMMA SPECTRUM ANALYSTIS

*
***********************************

* % o o *

CANBERRA SPECTRAN-AT V4.2a

hgtrw 21-NOV-95 13:37:11

ANALYSTIS PARAMETERS

MCA Unit Number: 1 -/ ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.00 sigma uncertainty.

LLD Calculation Performed.
Multiplet Analysis Performed.

gular Output.
Analysis of Spectrum saved in Disk File SD0005
Measured by: dlv

Sample Description: C-64 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 6.2600E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLOOO

COLLECT started on 21-NOV-95 at 13:23:09

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 21-NOV-95
Efficiency Calibration performed 21-NOV-95




hgtrw 21-NOV-95 13:37:11

i PEAK ANALYSTIS

PK Centroid Energy FWHM Backgnd Net Area Error Nuclides

channel keV keVv counts counts %
1 477.99 239.16 1.4 76. 123. 14.7 PB-212
2 704 .66 352.35 1.1 18. 60. 17.1 PB-214
3 1166.47 583.04 1.1 15. 26. 30.5 TL-208
4 1219.93 609.75 1.8 10. 39. 20.9 BI-214
5 2922.27 1461.11 1.8 4. 54. 14.9 K-40

Error Quotation at 1.00 sigma
Peak Confidence Level at 95.0%




hgtrw

ecayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M
BA-139
-139
-226
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198

-125
-212
-7

HF-181
RU-103
KR-85

ample: C-64 Soil
ta collected on 21-NOV-95 at 13:23:09

to

RADIONTUCLTIDE

0. days,

21-NOV-95 13:37:11

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Activity Concentration in pCi /gm

Measured

LLD<3
LLD<2

LLD<2.
LLD<1.
LLD<1.
.07E-01
.35E-01
.04E+00

LLD<7
LLD<2
LLD<1

LLD<1.
.28E-01

LILD<2

LLD<1.
.60E-01
.59E-01
.26E+00

LLD<3
LLD<2
LLD<8

LLD<1.
.13E-01
.82E+00
.18E-01
.37E+00
.22E-01
.10E+00
.07E+00
.55E+00

LLD<2
LLD<5
LLD<5
LLD<2
LLD<2
LLD<2
LLD<2

-1

LLD<8.
.32E-01
.57E-01
.66E-01

LLD<2
LLD<9
LLD<3

LLD<1.
.15E-01

LLD<3

LLD<2.
.35E+00

LLD<2

LLD<1.
.64E+00

LLD<8

1.
LLD<5.
.54E-01
.48E-01
.58E-01
.47E+00

LLD<2
LLD<3
LLD<4
LLD<9

LLD<2.
.22E-01

LLD<?7

LLD<9.
.75E+00
.74E-01
.95E-01

LLD<2
LLD<3
LLD<2

LLD<9.

.51E+00
.52E+01

24E+02
74E+00
17E+01

95E+00

87E+00

05E+00

20E+00

67E+00
62E-01
27E+00

49E+00
63E-01

80E-01

00E+01

0S5E+01

Decay

Error corrected

LLD<3
LID<2
LLD<2

LLD<1.
LLD<1.

LLD<«7
LLD<«?2

LILD<1.
LLD<1.

LLD<2

LLD<1.

LLD<3
LLD<2

LLD<8.
LLD<1.

LLD<2
LLD<5

LLD<5.

LLD<2
LLD<2
LLD<2
LLD<2

+- 2.29E-01 1.

LLD<8
LLD<2

LLD<9.

LLD<«3
LLD<1
LLD<3
LLD<?2
LLD<2
LLD<1
LLD<8

+- 2.54E-01 1.

LLD<5
LLD<2
LLD<«3
LLD<4

LLD<9.

LLD<2
LLD<7
LLD<9
LLD<2
LLD<3
LLD<2
LLD<9

.51E+00
.52E+01
.24E+02
74E+00
17E+01
.07E-01
.35E-01
04E+00
95E+00
.28E-01
87E+00
.60E-01
.59E-01
26E+00
05E+00
.13E-01
.82E+00
18E-01
.37E+00
.22E-01
.10E+00
.07E+00
55E+00
.20E+00
.32E-01
57E-01
.66E-01
.67E+00
.15E-01
.62E-01
.35E+00
.27E+00
.64E+00
49E+00
.63E-01
.54E-01
.48E-01
.58E-01
47E+00
.80E-01
.22E-01
.00E+01
.75E+00
.74E-01
.95E-01
.05E+01

Error
+- 2.29E-01
+- 2.54E-01



SR-85
I-133
BA-140

-7 -91M

¢
3

-207
“-TL-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
EU-152
7 4%-234M
. %-91
““RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
C0-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total

-

Error Quotation at 1.

LLD<3.96E-01
LLD<2.88E-01
LLD<1.08E+00
LLD<2.74E-01
LLD<2.85E-01
LLD<1.19E+00
LLD<4.03E-01
LLD<6.32E-01

1.43E+00
LLD<3.07E+00
LLD<6.89E-01
LLD<4.37E-01
LLD<4.22E-01
LLD<4.26E-01
LLD<4 .82E-01
LLD<1.19E+00
LLD<2.66E-01
LLD<6.11E-01
LLD<3.97E-01
LLD<2.06E+00
LLD<3.64E-01
LLD<3.02E-01
LLD<3.31E-01
LLD<3.96E-01
LLD<4 .63E-01
LLD<3.18E+02
LLD<3.61E-01
LLD<1.76E+00
LLD<3.29E+00
LLD<3.53E+00
LLD<1.39E+00
LLD<9.44E-01
LLD<7.52E-01
LLD<1.05E+00
LLD<4.75E-01
LLD<1.57E+00
LLD<1.33E+00
LLD<1.00E+00
LILD<4.63E-01
LLD<4.86E-01
LLD<4.76E-01
LLD<4 .45E-01
LLD<6.52E-01
LLD<1.63E+00
LLD<3.57E-01

1.50E+01
LLD<3.23E+00
LLD<1.33E+00
LLD<5.84E-01
LLD<1.94E-01
LLD<1.74E+00
LLD<3.31E+00

+- 3.00E-01

- LLD<2

2.24E+00

1.94E+01

LLD Confidence Level

00
at

2.29E+00

Sigma
95.0%

LILD<3
LLD<2
LLD<1.
LLD<2

LLD<1.
LLD<4
LLD<6

1.
LLD<3
LLD<6
LLD<4
LLD<4
LLD<4
LLD<4
LLD<1.
LLD<2.
LLD<6
LLD<3
LLD<2
LLD<3
LLD<3
LLD<3
LLD<3
LLD<4
LLD<3
LLD<3
LLD<«1.
LLD<3
LLD<3
LLD<1.
LLD<9
LLD<7
LLD<1
LLD<4
LLD<1
LLD<1.
LLD<1.
LLD<4
LLD<4
LLD<4.
LLD<4.
LLD«<6.
LLD<1.
LLD<3.

1
LLD<3.
LLD<1.
LLD<5.
LLD<1.
LLD<1.
LLD<3.

.94E+01 +- 2.29E+00

.96E-01
.88E-01

08E+00

.74E-01
.85E-01

19E+00

.03E-01
.32E-01

43E+00 +- 3.00E-01

.07E+00
.89E-01
.37E-01
.22E-01
.26E-01
.82E-01

19E+00
66E-01

.11E-01
.97E-01
.06E+00
.64E-01
.02E-01
.31E-01
.96E-~01
.63E-01
.18E+02
.61E-01

76E+00

.29E+00
.53E+00

39E+00

.44E-01
.52E-01
.05E+00
.75E-01
.57E+00

33E+00
O0E+00

.63E-01
.86E-01

76E-01
45E-01
52E-01
63E+00
57E-01

.50E+01 +- 2.24E+00

23E+00
33E+00
84E-01
94E-01
74E+00
31E+00



Results saved in File SD000S




PEAKS NOT USED IN ANALYSIS

o entroid Energy Net Area Error Gammas/sec

annel keVv counts %
1166.47 583.04 26. 30.5 8.27E+00
039




C-7&4

0tva
.***********************************
¥*
* GAMMA SPECTRUM ANALYSIS *
* *
* * *k * * * * * *k *k %k %k *k *k Kk * *k *k * * * * *k k *k * % * * * * * * * * *
CANBERRA SPECTRAN-AT V4.2a
hgtrw 21-NOV-95 14:44:37

ANALYSTIS PARAMETERS

MCA Unit Number: - 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.00 sigma uncertainty.

LLD Calculation Performed.
Multiplet Analysis Performed.

egular Output.
Analysis of Spectrum saved in Disk File SD0006
Measured by: dlv

Sample Description: C-78A Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 7.2000E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLOOO

COLLECT started on 21-NOV-95 at 13:42:00

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 21-NOV-95
Efficiency Calibration performed 21-NOV-95



hgtrw ‘ 21-NOV-95 14:44:37

e PEAK ANALYSTIS
PK Centroid Energy FWHM Backgnd Net Area Error Nuclides
channel keV . keVv counts counts %

1 478.11 239.22 1. 86. 128. 14.7 PB-212

2 704.62 352.33 1.7 23. 78. 15.0 PB-214

3 1021.74 510.73 1. 18. 16. 49.2 TL-208,NA-22,
ANN-RD

4 1166.84 583.23 1.9 7. 36. 20.4 TL-208

5 1219.85 609.72 1.6 9. 52. 16.2 BI-214

6 1822.95 911.16 0.9 11. 31. 25.4 AC-228

7 2921.80 1460.87 2.0 0. 79. 11.3 K-40

Error Quotation at 1.00 sigma
Peak Confidence Level at 95.0%




hgtrw

C-78A

Soil

ample:
ta collected on 21-NOV-95 at 13:42:00

ecayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M
BA-139
-139
-226
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198

B-125
-212
E-7

HF-181
RU-103
KR-85

to

RADIONUCLTIDE

0. days,

21-NOV-95

ANALYSTIS REPORT

Activity Concentration in pCi /gm
Decay
Error corrected

Measured

LLD<3.
LLD<2
LLD<2
LLD<1.
LLD<1.
LLD<6
LLD<2
LLD<9
LLD<1.
LLD<2
LLD<1.
LLD<3
LLD<2
LLD<8
LLD<9
LLD<1.
LLD<5
LLD<4.
LLD<2
LLD<2
LLD<2
LLD<2

1.
LLD<S5S.
LLD<2
LLD<«7
LLD<2.
LLD<1.
LLD<2
LLD<2.
LLD<2
LLD<1.
LLD<8

1.
LLD<6.
LLD<2.
LLD<4
LLD<4
LLD<9
LLD<2
LLD<7
LLD<7
LLD<2
LLD<2.
LLD<2
LLD<7.

40E+00

.64E+01
.29E+02

47E+00
10E+01

.96E-01
.31E-01
.88E-01

60E+00

.17E-01

58E+00

.61E-01
.53E-01
.27E+00
.00E-01

83E-01

.23B+00

46E-01

.32E+00
.41E-01
.30E+00
.06E+00

41E+00
64E+00

.13E-01
.79E-01

98E-01
51E+00

.49E-01

19E-01

.14E+00

04E+00

.01E+00

69E+00
27E-01
78E-01

.17E-01
.96E-01
.25E+00
.33E-01
.55E-01
.24E+01
.25E+00

40E-01

.56E-01

57E+01

LLD<3.
LLD<2
LLD<2
LLD<1
LLD<1
LLD<6
LLD<2.
LLD<9
LLD<1
LLD<2
LLD<1.
LLD<3
LLD<2
LLD<8
LLD<9
LLD<«1.
LLD<5
LLD<4
LLD<2
LLD<2.
LLD<2
LLD<2
+- 2.08E-01 1.
LLD<5
LLD<2
LLD<7
LLD<2
LLD<1.
LLD<2
LLD<2
LLD<2
LLD<1.
LLD<«8
+- 2.54E-01 1.
LLD<6
LLD<2
LLD<4
LLD<4
LLD<9
LLD<2
LLD<7
LLD<7
LLD<2
LLD<2
LLD<2
LLD<7

40E+00

.64E+01
.29E+02
.47E+00
.10E+01
.96E-01

31E-01

.88E-01
.60E+00
.17E-01

58E+00

.61lE-01
.53E-01
.27E+00
.00E-01

83E-01

.23E+00
.46E-01
.32E+00

41E-01

.30E+00
.06E+00

41E+00

.64E+00
.13E-01
.79E-01
.98E-01

51E+00

.49E-01
.19E-01
.14E+00

04E+00

.01E+00

69E+00

.27E-01
.78E-01
.17E-01
.96E-01
.25E+00
.33E-01
.55E-01
.24E+01
.25E+400
.40E-01
.56E-01
.57E+01

Error
+- 2.08E-01
+- 2.54E-01

14:44:37

0.0000 hours BEFORE the start of COLLECT.



SR-85 LLD<3.31E-01 LLD<3.31E-01

I-133 LLD<3.15E-01 LLD<3.15E-01
BA-140 LLD<9.65E-01 LLD<9.65E-01
#7-91M LLD<3.15E-01 LLD<3.15E-01
: -207 LLD<2.62E-01 LLD<2.62E-01
ey 1,=-208 1.29E+00 +- 2.64E-01 1.29E+00 +- 2.64E-01
SB-124 LLD<2.97E-01 LLD<2.97E-01
CS-134 LLD<6.23E-01 LLD<6.23E-01
BI-214 1.65E+00 +- 2.68E-01 1.65E+00 +- 2.68E-01
RU-106 LLD<2.71E+00 , LLD<2.71E+00
LA-142 LLD<4.66E-01 LLD<4.66E-01
AG-110M LLD<6.99E-01 LLD<6.99E-01
NB-97 LLD<6.50E-01 LLD<6.50E-01
CS-137 LLD<5.56E-01 LLD<5.56E-01
I-132 LLD<5.34E-01 LLD<5.34E-01
W-187 LLD<1.23E+00 LLD<1.23E+00
ZR-97 LLD<3.24E-01 LLD<3.24E-01
ZR-95 LLD<5.59E-01 LLD<5.59E-01
NB-95 LLD<3.86E-01 LLD<3.86E-01
TL-210 LLD<2.00E+00 LLD<2.00E+00
CO-58 LLD<2.99E-01 LLD<2.99E-01
CS-136 LLD<2.76E-01 LLD<2.76E-01
MN-54 LLD<3.88E-01 LLD<3.88E-01
CO-56 LLD<3.89E-01 LLD<3.89E-01
I-134 LLD<4.24E-01 LLD<4 .24E-01
TL-207 LLD<2.47E+02 LLD<2.47E+02
Y-88 LLD<3.28E-01 LLD<3.28E-01
AC-228 2.01E+00 +- 5.10E-01 2.01E+00 +- 5.10E-01
EU-152 LLD<4.01E+00 LLD<4.01E+00
A% 234M LLD<3.23E+00 LLD<3.23E+00
=91 LLD<1.14E+00 LLD<1.14E+00
RB-89 LLD<6.94E-01 LLD<6.94E-01
FE-59 LLD<8.52E-01 LLD<8.52E-01
ZN-65 LLD<1.16E+00 LLD<1.16E+00
SC-46 LLD<5.96E-01 LLD<5.96E-01
TA-182 LLD<1.69E+00 LLD<1.69E+00
I-135 LLD<1.33E+00 LLD<1.33E+00
CL-39 LLD<1.09E+00 LLD<1.09E+00
NA-22 LLD<5.68E-01 LLD<5.68E-01
AR-41 LLD<3.49E-01 LLD<3.49E-01
CO-60 LLD<3.65E-01 LLD<3.65E-01
NA-24 LLD<3.76E-01 LLD<3.76E-01
SR-92 LLD<3.62E-01 LLD<3.62E-01
SCH-~000 LLD<3.26E-01 LLD<3.26E-01
CS-138 LLD<4.10E-01 LLD<4.10E-01
K-40 1.89E+01 +- 2.16E+00 1.89E+01 +- 2.16E+00
KR-88 LLD<1.47E+00 LLD<1.47E+00
TL-209 LLD<2.37E-01 LLD<2.37E-01
LA-140 LLD<3.62E-01 LLD<3.62E-01
AL-26 LLD<1.69E-01 LLD<1.69E-01
MN-56 LLD<6.33E-01 LLD<6.33E-01
RB-88 LLD<4.31E-01 LLD<4.31E-01
Total 2.70E+01 +- 2.28E+00 2.70E+01 +- 2.28E+00
~

Error Quotation at 1.00 Sigma
LLD Confidence Level at 95.0%



Results saved in File SD0006

0t©

ALL PEAKS USED IN ANALYSIS




C-S06

Otva

et Rk ok k ok ok ok ok ok ok ok ok ok ok ok Kk k% Kk ok ok ok Kk ok ok k kK ok ok Kk ok Kk k&
* GAMMA SPECTRUM ANALYSTIS :
:**********************************:
CANBERRA SPECTRAN-AT V4.2a
hgtrw 21-NOV-95 12:56:35

ANALYSTIS PARAMETERS

MCA Unit Number:- 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
_Multiplet Analysis Performed.

imwﬁggular Output.
Analysis of Spectrum saved in Disk File SD0003
Measured by: dlv

Sample Description: C-50 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 6.5600E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLOOO

COLLECT started on 21-NOV-95 at 11:49:44

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 21-NOV-95
Efficiency Calibration performed 21-NOV-95



hgtrw

PK Centroid
channel

477
590
704

W

1218
1322
1938
2921

O ow-~Jown

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

1021.

1166.
.60
.79
.55
.56

.84
.95
.44

i9

55

Energy
keV

239.09
295.57
352.24
510.46

583.08
609.09
661.15
968.97
1460.75

FWHM

NNDMNRN

NE NN
R

HWwihRo

PEAK

ANALYSTIS

Backgnd

counts

62.
27.
11.

5.

7.
23.
11.

3.
8.

counts

128.
48.
70.
24.

40.
25.
24.
19.
79.

%

26.
42.
27.
48.

37.
71.
60.
54.
25.

Net Area Error

b o

NI WW

21-NOV-95 12:56:35

Nuclides

PB-212

PB-214

PB-214
TL-208,NA-22,
ANN-RD

TL-208

BI-214

CS-137
AC-228,RU-105
K-40

Y s



hgtrw

““mple: C-50 Soil
ta collected on 21-NOV-95 at 11:49:44

("
““ecayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR- 85M
XE-131M
BA-139

©TREl139

X226
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198
~3-125

212

Yy »;BE - 7
HF-181
RU-103
KR-85

to

RADIONUCLTIDE

0. days,

21-NOV-95 12:56:35

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Activity Concentration in pCi /gm
Decay
Error corrected

Measured

LLD<3
LLD<2
LLD<2
LLD<1

LLD<1.
.02E~-01
.66E-01
.02E+00

LLD<8
LLD<2
LLD<1

LLD<1.
.31E-01

LLD<2

LLD<1.
.23E-01
.40E-01
.89E+00

LLD<4
LLD<2
LLD<«8

LLD<1.
.38E-01
.89E+00
.60E-01
.34E+00
.22E-01
.06E+00
.90E+00
1.
.95E+00
.46E-01
.50E-01
.94E-01
.54E+00
.52E-01
.85E-01
.14E+00
.27E+00
.94E+00
1.
.82E-01

.96E-01"
.52E-01

.29E-01

.73E+00

.51E-01

.69E-01

.40E+01

.83E+00

.51E-01

LLD<2
LLD<4
LLD<4
LLD<2
LLD<2
LLD<2
LLD<1

LLD<5
LLD<2
LLD<8
LLD<3
LLD<1
LLD<2
LLD<2
LLD<2
LLD<1
LLD<?7

LLD<6
LLD<2
LLD<3
LLD<4
LLD<«7
LLD<2
LLD<7
LLD<«7
LILD<2
LLD<3

LLD<2.
.90E+01

LLD<?7

.35E+00
.60E+01
.16E+02
.54E+00

03E+01

82E+00

78E+00

17E+00

55E+00

65E+00

92E-01

LLD<3
LLD<2
LLD<2
LLD<1
LLD<1
LLD<8
LLD<2
LLD<1
LLD<1
LLD<2
LLD<1
LLD<4
LLD<2
LLD<8
LLD<1.
LLD<2
LLD<4
LLD<4
LLD<2
LLD<2
LLD<2
LLD<1.
+- 4.06E-01 1
LLD<5
LLD<2
LLD<«8
LLD<3
LLD<1
LLD<2
LLD<2
LLD<2
LLD<1
LLD<7
+- 4 .53E-01 1.
LLD<6.
LLD<2
LLD<3
LLD<4
LLD<7
LLD<2
LLD<7
LLD<7
LLD<2
LLD<3.
LLD<2
LLD<7.

.35E+00
.60E+01
.16E+02
.54E+00
.03E+01
.02E-01
.66E-01
.02E+00
.82E+00
.31E-01
.78E+00
.23E-01
.40E-01
.89E+00

17E+00

.38E-01
.89E+00
.60E-01
.34E+00
.22E-01
.06E+00

90E+00

.55E+00
.95E+00
.46E-01
.50E-01
.94E-01
.54E+00
.52E-01
.85E-01
.14E+00
.27E+00
.94E+00

65E+00
82E-01

.96E-01
.52E-01
.29E-01
.73E+00
.51E-01
.69E-01
.40E+01
.83E+00

51E-01

.92E-01

90E+01

+ -

+—

Error

4.06E-01

4 .53E-01



SR-85
I-133
BA-140

-91M
-207
L-208

SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
EU-152
-234M
-91
RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total

Error Quotation at 1.

LLD<3
LLD<2

LILD<1.
.79E-01
.14E-01
.58E+00
.07E-01
.37E-01
.52E-01
.93E+00
.02E-01
.96E-01
.81E-01
.86E-01
.65E-01

LLD<2
LLD<3

1
LLD<4
LLD<6

8
LLD<2
LLD<5
LLD<4
LLD<4

3
LLD<3

LLD<1.
.18E-01
LLD<5.
.74E-01
.11E+00
.09E-01
L43E-01
.28E-01
.53E-01
.22E-01
.98E+02
.68E-01

LLD<3

LLD<3
LLD<2
LLD<3
LLD<3
LLD<3
LLD<3
LLD<4
LLD<2
LLD<3

LLD<«1.
.31E+00
.55E+00

LLD<4
LLD<3

LLD<1.
.52E-01

LLD<7

LLD<1.
LLD<1.
.86E-01
.44E+00

LLD<4
LLD<«1

LLD<1.
.92E-01
.89E-01
.83E-01
.56E-01
.17E-01
.60E-01
.18E+00
.91E-01
.08E+01
.54E+00

LLD<8
LLD<3
LLD<3
LLD<«3
LLD<3
LLD<2
LLD<2
LLD<5

2
LLD<3

LLD<1.
.58E-01
.27E-01
.53E-01
.73E-01

LLD<2
LLD<2
LLD<8
LLD<4

.45E-01
.87E-01

06E+00

02E+00

74E-01

45E+00
25E+00
02E+00

17E+00

46E+00

32E+00

+—

+- 6.07E-01

+—

5.88E-01

2.34E-01

5.29E+00

.68E+01

LLD Confidence Level

96
at

5.40E+00

Sigma
95.0%

LLD<3

LLD<2.
LLD<1.
.79E-01
.14E-01
.58E+00
.07E-01
LLD<6.

LLD<2
LLD<3

1
LLD<4

8
LLD<2
LLD<5
LLD<4
LLD<4

3
LLD<3

LLD<1.
.18E-01
LLD<5.
.74E-01
.11E+00
.09E-01
.43E-01
.28E-01
.53E-01
.22E-01
LLD<2.

LLD<3

LLD<3
LLD<2
LLD<3
LLD<3
LLD<3
LLD<3
LID<4

LLD<3

LLD<1.
.31E+00
.55E+00
LLD<1.
.52E-01

LLD<4
LID<3

LLD<7

LLD<1.
LLD<1.
.86E-01
.44E+00
LLD<1.
LLD<8.
.89E-01
.83E-01
.56E-01
.17E-01
.60E-01
.18E+00
.91E-01
.08E+01
.54E+00

LLD<4
LLD<1

LLD<3
LLD<3
LLD<3
LLD<3
LLD<2
LLD<2
LLD<5

2
LLD<3

LLD<1.
.58E-01
.27E-01
.53E-01
.73E-01

LLD<«2
LLD<2
LLD<«8
LLD<4

.45E-01

87E-01
06E+00

37E-01

.52E-01
.93E+00
.02E-01
.96E-01
.81E-01
.86E-01
.65E-01

02E+00

74E-01

98E+02

.68E-01

45E+00
25E+400
02E+00

17E+00

46E+00
92E-01

32E+00

+- 5.88E-01
+- 6.07E-01
+- 2.34E-01

+- 5.29E+00

.68E+01

+- 5.40E+00



,f

Results saved in File SD0003



entroid
‘1annel
590.95

1938.55
0:9

PEAKS NOT USED IN ANALYSIS

Energy Net Area Error Gammas/sec

keV counts %
295.57 48 . 42 .5 7.76B+00
968.97 19. 54.6 9.56B+00



GAMMA SPECTROSCOPY RESULTS FROM 11/22/95
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***********************************

‘l' GAMMA SPECTRUM RECALIBRATION

* % * * *

***********************************

CANBERRA SPECTRAN-AT V4.2a

hgtrw 22-NOV-95 08:52:27

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels from MCA Region FULL
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

Multiplet Analysis Performed.
Regular Output. —
.ectral data read directly from Multichannel Analyzer ANO

alyzed by: dlv
Sample Description: Eu-152 Standard
COLLECT started on 22-NOV-95 at 08:17:28

COLLECT Live Time: 1200. sec.



hgtrw 22-NOV-95 08:52:27
;’ PEAK ANALYSTIS
PK Centroid Energy FWHM Backgnd Net Area Error Nuclides
channel keVv keV  counts counts %
1C 78.98 39.97 1.8 33394. 5500. 14.0
2C 90.64 45.79 1.8 27618. 2218. 18.6
3C 145.47 75.15 1.5 23506. 783. 64.5 PB-214
43 168.83 84 .81 3.4 87375. 3475. 34.2
5% 173.85 87.32 3.4 92970. 3205. 41.3 PB-214,CD-109
6% 178.62 89.70 3.4 98288. 2395. 54.6
77? 234 .98 117.84 1.7 40139. 8525. 47 .3
87? 243 .35 122.02 1.7 38775. 181719. 2.3 SE-75,SCL-000,
CO-57
9C 295.63 148.11 1.5 22614, 614. 61.4 PU-241
10C 300.44 150.51 1.5 22941. 579. 61.9 TE-131,KR-85M
117 480.44 240.38 1.7 15144. 1620. 37.5 RA-224
127 489.25 244.78 1.7 14430. 35282. 3.8
137 494 .27 247 .29 1.7 14023. 1634. 39.6
14 591.73 295.95 1.5 9344, 1522, 19.8 PB-214
152 679.66 339.87 1.8 9361. 3527. 36.9 (CS8-136
167 688.43 344 .24 1.8 10449. 90162. 1.7 BA-141,
SCM-000
735.38 367.69 1.5 6631. 2905. 9.4
822.13 411.02 1.8 6037. 5820. 7.4 AU-198
887.75 443.80 1.7 6498. 7722. 4.0
- 977.02 488.39 1.6 5389. 905. 26.0
21 1127.17 563.41 1.7 6113. 1222. 21.1 (CS-134,SB-122
22 1172.32 585.97 1.6 5804. 715. 34.6
23C 1357.23 678.37 1.3 4422, 233, 87.2 AGl10M
24 1377.10 688.29 1.7 4338. 1483. 14.7 :
25C 1438.48 718.97 1.7 3938. 426. 45.1
26C 1446.13 722.80 1.7 3949. 308. 48.1 SB-124,I-131
27?7 1549.17 774.30 2.1 4509. 787. 30.3 TE131M
28? 1557.52 778.47 2.1 4297, 19408. 2.9 MO-99
29? 1563.80 781.61 2.1 4139. 778. 32.3
30 1620.84 810.12 2.2 3528. 651. 29.3 'I-132,C0-58
31 1734 .42 866.90 2.0 4935, 5449. 5.0
32 1838.36 918.87 2.2 3159. 526. 36.6
33?7 1919.05 959.22 2.2 2436. 868. 24.5
34?7 1927.76 963.57 2.2 2414. 18417. 2.7 EU-152
35?2 1934.27 966.83 2.2 2397. 622. 36.9
36 2009.61 1004.50 2.0 2104. 958. 17.1
37C 2163.09 1081.26 2.2 1787. 576. 23.0
38C 2171.34 1085.38 2.2 1831. 12126, 3.1 EU-152
39C 2178.95 1089%9.19 2.2 1871. 2293. 8.7
40? 2215.84 1107.64 2.3 2108. 633. 32.9
41?2 2223.80 1111.62 2.3 2268. 15273. 2.5 TE-129,EU-152
42 2425.52 1212.53 2.1 1312. 1443. 9.8
43C 2548.85 1274.23 1.8 669. 331. 28.2 NA-22
. 4 2598.01 1298.83 2.2 557. 1382. 7.6 1I-133
« _,5? 2807.45 1403.64 2.5 390. 874. 17.0
“afcy 2815.82 1407.83 2.5 603. 19108. 1.7 EU-152,BI-214,
' SCH-000
47C 2914.99 1457 .46 2.4 77. 412. 12.8 1I-135
48C 2921.24 1460.59 2.4 67. 281. 15.6 K-40



49 3058.30 1529.20 3.8 88. 494. 11.1 KR-88

Qror Quotation at 1.96 sigma
eak Confidence Level at 95.0%

15 Multiplets processed.
C - Multiplet Analysis converged normally

$ - Multiplet Analysis Terminated because of no CHI-SQ improvement
? - Multiplet Analysis converged but GFIT > 4

ENERGY RECALIBRATION REPORT

0l1d Calibration Coefficients:

Energy = 2.502645E-07*Ch"2 + 4.990701E-01*Ch + 5.515613E-01

New Calibration Coefficients:

Energy = 2.466724E-07*Ch"2 + 4.992438E-01*Ch + 4.585697E-01

019
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*****************************'*****

T GAMMZA SPECTRUM ANALYSIS

*

* o ¥ ¥ *

***********************************

CANBERRA SPECTRAN-AT V4.2a

hgtrw 22-NOV-95 09:00:01

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
Multiplet Analysis Performed.
%mwgggular Output.
Analysis of Spectrum saved in Disk File SD1122
Measured by: dlv

Sample Description: Eu-152 Standard

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 8.8840E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLO0OO

COLLECT started on 22-NOV-95 at 08:56:07

COLLECT Live Time: 60. seconds
Real Time: 75. seconds
Dead Time: 20.00 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 22-NOV-95
Efficiency Calibration performed 21-NOV-95



hgtrw

PK

1?
2?

3?
4
. 5$
6%

7

8

9
10
11
12
13
14
15
16C

17
@

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

Centroid
channel

235
243

248
489
680

688.

735

822.
887.

1557
1733
1927
2170
2223
2597
2815

2913
3058

.97
.60

.84
.42
.01
54

.29
12
61
.36
.91
.34
.88
.52
.85
.16

.70
.84

Energy
keVv

118.28
122.09

124.70
244 .86
340.06
344 .33

367.68
411.06
443.79
778.56
866.84
963.59
1085.42
1111.76
1299.09
1407.87

1457.20
1529.87

PEAK

FWHM Backgnd

kev

B
[e) ¢

< N U oy

B R

NNOMNNMNERENMNDP NP
SR QONODOULTW

NN
o

3 Multiplets processed.

C - Multiplet Analysis converged normally
$ - Multiplet Analysis Terminated because of no CHI-SQ

ANALYSTIS

counts

1941.
1640.

1434.
814.
456.
508.

226.
323.
292.
301.
231.
189.
258.
171.

36.

18.

8.
0.

Net Area

counts

464.
9221.

329.
1688.
187.
4384.

180.
307.
401.
950.
277.
892.
550.
770.

82.
924.

33.
32.

? - Multiplet Analysis converged but GFIT > 4

22-NOV-95 (09:00:01

Exror Nuclides
%
43.9
4.3 SE-75,SCL-000,
CO-57
57.2
7.0
38.2 (CS-136
4.1 BA-141,
SCM-000
28.0
21.7 AU-198
16.7
8.7 MO-99
21.4
8.3 EU-152
13.0 EU-152
9.0 TE-129,EU-152
32.9 1I-133
6.9 EU-152,BI-214,
SCH-000
44.8 TI-135
34.6 KR-88
improvement



hgtrw 22-NOV-95 09:00:01

-"ample: Eu-152 Standard

ta collected on 22-NOV-95 at 08:56:07
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT.

RADIONUCLTIDE ANALYSTIS REPORT

Nuclide Activity Concentration in pCi /gm
Decay
Measured Error corrected Error
AM-241 LLD<9.59E+01 LLD<9.59E+01
TH-234 LLD<7.16E+02 LLD<7.16E+02
TH-230 LLD<5.71E+03 LLD<5.71E+03
XE-133 LLD<4.18E+01 LLD<4.18E+01
CD~-109 LLD<3.45E+02 LLD<3.45E+02
SCL-000 9.72E+02 +- 4.33E+01 9.72E+02 +- 4.33E+01
CO-57 3.23E+02 +- 1.44E+01 3.23E+02 +- 1.44E+01
PA-234 LLD<3.00E+01 LLD<3.00E+01
CE-144 LLD<5.02E+01 LLD<5.02E+01
TC-99M LLD<6.24E+00 LLD<6.24E+00
U-235 LLD<5.02E+01 LLD<5.02E+01
CE-141 LLD<1.14E+01 LLD<1.14E+01
KR-85M LLD<7.31E+00 LLD<7.31E+00
XE-131M LLD<2.87E+02 LLD<2.87E+02
BA-139 LLD<3.09E+01 LLD<3.09E+01
*3-139 LLD<6.53E+00 LLD<6.53E+00
.4%-226 LLD<1.70E+02 LLD<1.70E+02
BA-141 LLD<1.22E+01 LLD<1.22E+01
KR-89 LLD<3.47E+01 LLD<3.47E+01
TE-132 LLD<7.02E+00 LLD<7.02E+00
XE-133M LLD<6.07E+01 LLD<6.07E+01
TH-227 LLD<4.44E+01 LLD<4 .44E+01
PB-212 LLD<1.53E+01 LLD<1.53E+01
RA-224 LLD<3.15E+02 LLD<3.15E+02
XE-135 LLD<1.36E+01 LLD<1.36E+01
XE-138 LLD<2.00E+01 LLD<2.00E+01
SE-75 LLD<1.07E+01 LLD<1.07E+01
NP-239 LLD<4.37E+01 LLD<4.37E+01
HG-203 LLD<8.12E+00 LLD<8.12E+00
IR-192 LLD<7.28E+00 LLD<7.28E+00
CR-51 LLD<6.33E+01 LLD<6.33E+01
SCM-000 9.23E+02 +- 4.04E+01 9.23E+02 +- 4.04E+01
BI-211 LLD<9.55E+01 LLD<9.55E+01
PB-214 LLD<2:.09E+01 LLD<2.09E+01
BA-133 LLD<1.03E+01 LLD<1.03E+01
I-131 LILD<9.09E+00 LLD<9.09E+00
SN-113 LLD<9.32E+00 LLD<9.32E+00
KR-87 LLD<1.28E+01 LLD<1.28E+01
PB-211 LLD<2.48E+02 LLD<2 .48E+02
AU-198 2.15E+01 +- 4.68E+00 2.15E+01 +- 4.68E+00
~98-125 LLD<2.15E+01 LLD<2.15E+01
: -212 LLD<1.89E+03 LLD<1.89E+03
-1 R LLD<6.51E+01 LLD<6.51E+01
HF-181 LLD<9.28E+00 LLD<9.28E+00
RU-103 LLD<8.64E+00 LLD<8.64E+00

KR-85 LLD<1.91E+03 LLD<1.91E+03



SR-85
I-133
BA-140

91M
@
-208

SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
Cs-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
EU-152
-234M
-91
RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total

LLD<8.
LLD<9.
LLD<3.
LLD<8.
LLD<9.
LLD<1
LLD<9
LLD<8
LLD<1
LLD<9
LLD<1
LLD<«1
LLD<«1
LLD<1.
LLD<9
LLD<3
LLD<1.
LLD<2
LLD<1.
LLD<1
LLD<1.
LLD<1
LLD<1.
LLD<1
LLD<«1
LLD<4
LLD<1
LLD<3

9
LLD<2
LLD<2
LILD<1
LLD<1
LLD<4
LLD<1.
LLD<3
LLD<2
LLD<1.
LLD<7
LLD<1
LLD<3
LLD<4
LLD<4

9
LLD<3
LLD<4
LLD<4
LLD<3
LLD<6
LLD<6
LLD<2
LLD<8.

.10E+03 +- 1.24E+02

34E+00
88E+00
23E+01
£5E+00
57E+00

.28E+01
.05E+00
.86E+00
.90E+01
.56E+01
.73E+01
.06E+01
.01E+01

08E+01

.25E+00
.46E+01

12E+01

.04E+01

05E+01

.59E+01

06E+01

.07E+01

15E+01

.22E+01
.28E+01
.88E+03
.25E+01
.95E+01
.56E+02 +- 8.29E+01
.89E+01
.91E+01
.81E+01
.79E+01
.98E+01

26E+01

.37E+01
.69E+01

78E+01

.23E+00
.35E+01
.99E+00
.38E+00
.60E+00
.03E+02 +- 6.83E+01
.29E+00
.96E+01
.43E+01
.14E+00
.14E-01
.17E-01
.27E+00

06E+00

Error Quotation at 1.96 Sigma
LLD Confidence Level at 95.0%

LLD<8.34E+00
LLD<9.88E+00
LLD<3.23E+01
LLD<8.65E+00
LLD<9.67E+00
LLD<1.28E+01
LLD<9.05E+00
LLD<8.86E+00
LLD<1.90E+01
LLD<9.56E+01
LLD<1.73E+01
LLD<1.06E+01
LLD<1.01E+01
LLD<1.08E+01
LLD<9.25E+00
LLD<3.46E+01
LLD<1.12E+01,
LLD<2.04E+01
LLD<1.05E+01
LLD<1.59E+01
LLD<«1.06E+01
LLD<1.07E+01
LLD<1.15E+01
LLD<1.22E+01
LLD<1.28E+01
LLD<4 .88E+03
LLD<1.25E+01
LLD<3.95E+01 _ ‘”3
9.56E+02 +- 8.29E+01 ;

LLD<2.89E+01

LLD<2.91E+01

LLD<1.81E+01

LLD<1.79E+01

LLD<4.98E+01

LLD<1.26E+01

LLD<3.37E+01

LLD<2.69E+01

LLD<1.78E+01

LLD<7.23E+00

LLD<1.35E+01

LLD<3.99E+00

LLD<4 .38E+00

LLD<4.60E+00

9.03E+02 +- 6.83E+01

LLD<«3.29E+00

LLD<4.96E+01

LLD<4 .43E+01

LLD<3.14E+00

LLD<6.14E-01

LLD<6.17E-01

LLD<2.27E+00

LLD<8.06E+00

4.10E+03 +- 1.24E+02



Results saved in File SD1122

p w‘» 'w \

LP




ntroid
annel

235
248
489
680
735
887
1557
1733
2597
2913
3058
0:©

.97
.84
.42
.01
.29
.61
.36
.91
.85
.70
.84

PEAKS NOT USED IN ANALYSIS

Energy Net Area

keVv

118.

124
244
340
367

443,

778
866
1299
1457
1529

28
.70
.86
.06
.68
79
.56
.84
.09
.20
.87

counts

464 .
329.
1688.
187.
180.
401.
950.
277.

82.

33.

32.

%

43.
57.

7.
38.
28.
16.

8.
21.
32.
44.
34.

OO JINONONY

NNMNUOERE WOWWND Wb

Error Gammas/sec

.71E+02
.18E+02
.31E+03
.41E+02
.53E+02
.52E+02
.97E+03
.28E+03
.21E+02
.25E+02
.23E+02




GAMMA SPECTROSCOPY RESULTS FROM 11/22/95
FOR

CELLS 23,BACKGROUND,20,24,49,25
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‘ GAMMA SPECTRUM RECALIBRATION *

***********************************:

CANBERRA SPECTRAN-AT V4 .2a

hgtrw 27-NOV-95 10:04:12

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels from MCA Region FULL
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

Multiplet Analysis Performed.
Regular Output.
‘ectral data read directly from Multichannel Analyzer ANO
alyzed by: dlv

Sample Description: Eu-152 Standard
COLLECT started on 27-NOV-95 at 09:26:10

COLLECT Live Time: 1200. sec.




hgtrw

PK

1C
2C
38
4$
5%

7?

87?

9?
107
11
12
132
1472

23C
24C
25?2
26?2
27
28
29
307
317
32
33C
34C
35C
367
3772
38
39
40?
417

42C
43C

45

Centroid
channel

79.19

91.02
149.28
168.66
175.42
235.10
243.53

480.83
489 .43
494.66
592.10
658.14
679.87
688.57

735.40

822.23

887.93

977.31
1127.61
1172.41
1356.75
1377.25
1438.60
1446.12
1549.14
1557.68
1620.79
1734.59
1838.90
1919.48
1927.91
2010.11
2163.33
2171.44
2179.05
2216.12
2223.90
2426.00
2598.13
2807.29
2815.88

2915.05
2921.27
3058.91
3211.11

Energy
keVv

40.00
45.90
74.99
84.67
88.04
117.84
122.05

240.57
244 .86
247.48
296 .15
329.14
340.00
344 .34

367.73
411.12
443.95
488.61
563.72
586.11
678.26
688.51
719.18
722.94
774 .45
778.72
810.27
867.18
919.35
959.66
963.87
1004.99
1081.64
1085.70
1089.51
1108.05
1111.95
1213.08
1299.22
1403.92
1408.23

1457.87
1460.99
1529.91
1606.13

PEAK

FWHM Backgnd
kev counts

33119.
26954 .
36071.
76748.
85211.
39142.
36453.

PHWWRE R
NuNoOoOomm

14762.
14024.
13575.
8586.
8420.
9303.
10522.

PRRERBR
RN I R R

7239.
6450.
6472,
4411.
5166.
4713 .
4644 .
5070.
4237.
4160.
4481.
4653 .
4263.
4706.
2838.
2672.
2935,
1761.
1942.
1918.
1895.
1984.
2158.
1284.
548.
423.
652.

NNNNNNNNNNNNRENBONRPRNRNRE R R R
PROWWWWWWNHHAMANOWOO®®KH MK G ®OAOA N ®

97.
89.
110.
18.

NWNDN
wWrE v

ANALYSTIS

27-NOV-95

Net Area Error

counts

5392.
2222.
1615.
2985.
2992.
9179.
183887.

1491.
35482,
1581.
1752.
243.
3312.
90322.

2630.
5685.
7684.
798.
1010.
870.
526.
1398.
476.
358.
727.
19292.
413.
5441.
608.
809.
18116.
983.
613.
12097.
2347.
904.
15355.
1495.
1445.
841.
19127.

451.
298.
474 .

19.

%

14.
20.
39.
21.
21.
51.

2.

45.
4.
43.
l6.
114.
39.
1.

11.
5.
4.

25.

22.

24.

41.

17.

40.

43.

31.
2.

52.
4.

29.

25.
2.

14.

16.
2.
6.

24.
2.
9.
7.

19.
1.

13.
16.
11.
90.

NNWOR WL

NSO O R

NUBRBUIOWROVWNUNIVWUIDWAROIDADOR O

WY OUN

10:04:12

Nuclides

PB-214
PB-214,CD-109

SE-75, SCL-000,
CO-57
RA-224

PB-214
LA-140
CS-136
BA-141,
SCM-000

AU-198

CS-134,8B-122
I-134,AG110M
SB-124,I-131
TE131M

MO-99
I-132,C0-58

EU-152

EU-152

TE-129,EU-152
I-133

EU-152,BI-214,
SCH-000

I-135

K-40

KR-88



Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

’12 Multiplets processed.

- Multiplet Analysis converged normally
$ - Multiplet Analysis Terminated because of no CHI-SQ improvement
? - Multiplet Analysis converged but GFIT > 4

ENERGY RECALIBRATION REPORT

0l1d Calibration Coefficients:

Energy = 2.466724E-07*Ch"2 + 4.992438E-01*Ch + 4.585697E-01

New Calibration Coefficients:
Energy = 2.506734E-07*Ch"2 + 4.992493E-01*Ch + 3.714042E-01

0:©
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Tk GAMMA SPECTRUM ANALYSTIS

*

***********************************

CANBERRA SPECTRAN-AT V4.2a

hgtrw 27-NOV-95

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.

Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.
Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.

Multiplet Analysis Performed.

“h

ﬂuMéﬁular Output.

Analysis of Spectrum saved in Disk File SD1127
Measured by: dlv

Sample Description: Eu-152 Standard

Geometry Description: Capsule Type Marinelli Beaker
Sample Size: 8.8840E+02 gm / Conversion Factor:
Standard Size: 8.8840E+02 gm

Analysis Library file: ANL0OO

COLLECT started on 27-NOV-95 at 10:08:39
COLLECT Live Time: 60. seconds

Real Time: 75. seconds
Dead Time: ©20.00 %

**********************************

Ve

* % % # F

10:12:52

1.0000E+00

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

Energy Calibration performed 27-NOV-95
Efficiency Calibration performed 21-NOV-95



hgtrw

PK

.xror Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

VN Z N

1?
2?

Centroid
channel

233
243

489.
.96
.46

678
688

822

1557
1734
1927
2170
2223

2718.
2805.
.24

2815

.69
.50

41

.24
887.
.54
.30
.75
.99
.33

84

27
75

Energy
kev

117

121.

244.

339
344

411
443
778
866

963.

1085
1111
1359
1403
1407

.05
96

77
.46
.20

.04
.82
.58
.97
73
.42
.61
.32
.11
.87

PEAK

FWHM Backgnd
keV counts

1.6 1896.
1.6 1823.
1.6 817.
1.8 475,
1.8 577.
1.6 222.
1.9 273.
2.2 257.
2.1 233.
2.0 198.
2.4 246.
2.5 157.
3.9

2.4 22.
2.4 34.

3 Multiplets processed.

Multiplet Analysis converged normally
Multiplet Analysis did NOT converge

5.

ANALYSIS

Net Area

counts

419.
9122.

1653.
169.
4434.

309.
398.
932.
276.
849.
515.
795.
9.
37.
987.

17.
16.
8.
21.
8.
13.
8.
107.
36.
6.

W

27-NOV-95

Error

ORPRWOUIVTUULIE N

10:12:52

Nuclides

SE-75,SCL-000,
CO-57

BA-141,
SCM-000
AU-198

MO-99
EU-152

EU-152
TE-129,EU-152

EU-152,BI-214,
SCH-000

Multiplet Analysis Terminated because of no CHI-SQ improvement
Multiplet Analysis converged but GFIT > 4

e



hgtrw 27-NOV-95 10:12:52

..~"ample: Eu-152 Standard
ta collected on 27-NOV-95 at 10:08:39
*-pecayed to 0. days, 0.0000 hours BEFORE the start of COLLECT.

RADIONUCLTIDE ANALYSTIS REPORT

-

Nuclide Activity Concentration in pCi /gm
Decay
Measured Error corrected Error
AM-241 LLD<9.27E+01 LLD<«9.27E+01
TH-234 LLD<7.13E+02 LLD<7.13E+02
TH-230 LLD<5.81E+03 LLD<5.81E+03
XE-133 LLD<4.07E+01 LLD<4.07E+01
CD-109 LLD<3.47E+02 LLD<3.47E+02
SCL-000 9.61E+02 +- 4.34E+01 9.61E+02 +- 4.34E+01
CO-57 3.19E+02 +- 1.44E+01 3.19E+02 +- 1.44E+01
PA-234 LLD<3.00E+01 LLD<3.00E+01
CE-144 LLD<5.31E+01 LLD<5.31E+01
TC-99M LLD<6.20E+00 LLD<6.20E+00
. U-235 LI.D<4 .97E+01 LLD<4 .97E+01
CE-141 LLD<1.16E+01 LLD<1.16E+01
KR-85M LLD<7.39E+00 LLD<7.39E+(";
XE-131M LLD<2.88E+02 LLD<2.88E+02
BA-139 LLD<3.22E+01 LLD<3.22E+01
# T32-139 LLD<6.82E+00 LLD<6.82E+00
n?i-226 LLD<1.63E+02 LLD<1.63E+02
BA-141 LLD<1.05E+01 LILD<1.05E+01
KR-89 LLD<3.39E+01 LLD<3.39E+01
TE-132 LLD<6.60E+00 LLD<6.60E+00
XE-133M LLD<6.16E+01 LLD<6.16E+01
TH-227 LLD<4.47E+01 LLD<4.47E+01
PB-212 LLD<1.55E+01 LLD<1.55E+01
RA-224 LLD<3.09E+02 LLD<3.09E+02
XE-135 LLD<1.34E+01 LLD<1.34E+01
XE-138 LLD<2.12E+01 LLD<2.12E+401
SE-75 LLD<1.01E+01 LLD<1.01E+01
NP-239 LLD<4.30E+01 LLD<4 .30E+01
HG-203 LLD<7.95E+00 LLD<7.95E+00
IR-192 LLD<7.50E+00 LLD<7.50E+00
CR-51 LLD<6.39E+01 LLD<6.39E+01
SCM-000 9.34E+02 +- 4.10E+01 9.34E+02 +- 4.10E+01
BI-211 LLD<8.38E+01 LLD<8.38E+01
PB-214 LLD<2.23E+01 LLD<2.23E+01
BA-133 LLD<1.06E+01 LLD<1.06E+01
I-131 LLD<9.11E+00 LLD<9.11E+00
SN-113 LLD<1.03E+01 LLD<1.03E+01
KR-87 LLD<1.28E+01 LLD<1.28E+01
PB-211 LLD<2.35E+02 LLD<2 .35E+02
AU-198 2.17E+01 +- 3.86E+00 2.17E+01 +- 3.86E+00
£8B-125 LLD<2.27E+01 LLD<2.27E+01 :
-212 LLD<1.87E+03 LLD<1.87E+03
Moy -7 LLD<7.06E+01 LLD<7.06E+01
HF-181 LLD<8.81E+00 LLD<8.81E+00
RU-103 LLD<8.24E+00 LLD<8.24E+00

KR-85 LLD<1.85E+03 LLD<1.85E+03



SR-85
I-133
BA-140

-91M
-207
L-208

SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
Cs-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
EU-152
-234M
-91
RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total

LLD<8.
.19E+00
.48E+01
.22E+00
.54E+00

LLD<9
LLD<3
LLD<9
LLD<9

LLD<1.
LLD<«9.
.89E+00

LLD<8

LLD<1.
LLD<9.
LLD<1.
.04E+01
.95E+00

LLD<«1
LLD<9

LLD<1.
LLD<9.
.42E+01

LLD<3

LLD<1.
.10E+01

LLD<2

LLD<1.
LLD<1.
LLD<1.
LLD<1.
LLD<1.
LLD<1.
.21E+01

LLD<1

LLD<4.
LLD<1.
.92E+01
9.
.89E+01
.33E+01

LLD<3

LLD<2
LLD<3

LLD<1.
LLD<1.
.B7E+01

LLD<5

LLD<1.
.20E+01
.50E+01
.51E+01
.45E+00

LLD<3
LLD<2
LLD<1
LLD«<6

LLD<1.
.44E+00
.83E+00

LLD<5
LLD<3

LLD<6.
9.
.10E+00

LLD<4

LLD<5.
LLD<5.
.64E+00

LLD<2

LLD<2.
LLD<6.
.27E+00
.96E+00

LLD<2
LLD<2

08E+00

37E+01
13E+00

99E+01
12E+01
76E+01

07E+01
57E+00
16E+01
14E+01
38E+01
02E+01
05E+01
08E+01
07E+01

97E+03
19E+01

10E+02
46E+01
85E+01

23E+01

19E+401
09E+00
64E+02

06E+01
25E+01

44E+00
17E-01

+- 8.07E+01

+- 7.26E+01

.11E+03

+- 1.25E+02

Error Quotation at 1.96 Sigma
LLD Confidence Level at 95.0%

LLD<8.08E+00
LLD<9.19E+00
LLD<3.48E+01
LLD<«9.22E+00
LLD<9.54E+00
LLD<1.37E+01
LLD<9.13E+00
LLD<8.89E+00
LLD<1.99E+01
LLD<9.12E+01
LLD<1.76E+01
LLD<1.04E+01
LLD<9.95E+00
LLD<1.07E+01
LLD<9.57E+00
LLD<3.42E+01
LLD<1.16E+401
LLD<2.10E+01
LLD<1.14E+01
LLD<1.38E+01
LLD<1.02E+01
LLD<1.05E+01
LLD<1.08E+01
LLD<1.07E+01
LLD<1.21E+01
LLD<4.97E+03
LLD<1.19E+01
LLD<3.92E+01

9.10E+02
LLD<2.89E+01
LLD<3.33E+01
LLD<1.46E+01
LLD<1.85E+01
LLD<5.57E+01
LLD<1.23E+01
LLD<3.20E+01
LLD<2.50E+01
LLD<1.51E+01
LLD<6.45E+00
LLD<1.19E+01
LLD<5.44E+00
LLD<3.83E+00
LLD<6.09E+00

9.64E+02
LLD<4.10E+00
LLD<5.06E+01
LLD<5.25E+01
LLD<2.64E+00
LLD<2.44E+00
LLD<6.17E-01
LLD<2.27E+00
LLD<2.96E+00

4.11E+03

Lo

+- 8.07E+401 g

+- 7.26E+01

+- 1.25E+02



Results saved in File SD1127




PEAKS NOT USED IN ANALYSIS

‘ntroid Energy Net Area Error Gammas/sec

annel keV counts %

233.69 117.05 419, 62.9 4 . 30E+02

489 .41 244 .77 1653. 7.1 2.26E+03

678.96 339.46 169. 39.3 3.06E+02

887.84 443 .82 398. 16.2 9.44E+02
1557 .54 778.58 932. 8.4 3.90E+03
1734.30 866.97 276. 21.5 1.28E+03
2718.27 1359.32 9. 107.9 5.72E+01
2805.75 1403.11 37. 36.1 2.46E+02
010
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CANBERRA SPECTRAN-AT V4.2a

hgtrw

27-NOV-95 10:44:54

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0

Detector Number:

Spectrum Size:

1 / Geometry Number: 1
4096 channels.

First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.

9hﬂ£égular Output.

ultiplet Analysis Performed.

Analysis of Spectrum saved in Disk File SD0009

Measured by:

dlv

Sample Description: C-23 Soil
Geometry Description: Capsule Type Marinelli Beaker

Sample Size:

6.6000E+02 gm / Conversion Factor: 1.0000E+00

Standard Size: 8.8840E+02 gm
Analysis Library file: ANLOO0OO

COLLECT started on 27-NOV-95 at 10:29:31

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 27-NOV-95
Efficiency Calibration performed 21-NOV-95



hgtrw 27-NOV-95 10:44:54

‘l'l PEAK ANALYSTIS
PK Centroid Energy FWHM Backgnd Net Area Error Nuclides
channel kev keVv counts counts %

1 477.36 238.75 1.9 62. 102. 31.2 PB-212

2 676.75 338.35 1.1 29. 23. 86.0 AC-228

3 704.09 352.01 1.0 21. 41. 46.2 BI-211,PB-214
4C 1166.13 582.90 1.3 2. 38. 37.3 TL-208

5 1218.79 609.22 1.2 5. 41. 34.9 BI-214

6 1822.15 910.91 2.7 6. 21. 56.0 AC-228

7 1.4 7. 58. 30.0 K-40

2921.51 1461.07

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

1 Multiplets processed.

C - Multiplet Analysis converged normally



hgtrw 27-NOV-95 10:44:54
_~ample: C-23 Soil
- ta collected on 27-NOV-95 at 10:29:31
. pecayed to 0. days, 0.0000 hours BEFORE the start of COLLECT.

RADIONUCLTIDE ANALYSTIS REPORT

Nuclide Activity Concentration in pCi /gm
Decay
Measured Error corrected Error

AM-241 LLD<2.85E+00 LL.D<2.85E+00
TH-234 LLD<2.16E+01 . LLD<2.16E+01
TH-230 LLD<1.88E+02 LLD<1.88E+02
XE-133 LLD<1.50E+00 LLD<1.50E+00
CD-109 LLD<9.50E+00 LLD<9.50E+00
SCL-000 LLD<7.06E-01 LLD<7.06E-01
CO-57 LLD<2.34E-01 LLD<2.34E-01
PA-234 LLD<9.88E-01 LLD<9.88E-01
CE-144 LLD<1.76E+00 LLD<1.76E+00
TC-99M LLD<1.88E-01 LLD<1.88E-01
U-235 LLD<1.53E+00 LLD<1.53E+00
CE-141 LLD<3.73E-01 LLD<3.73E-01
KR-85M LLD<2.53E-01 LLD<2.53E-01
XE-131M LLD<7.61E+00 LLD<7.61E+00
LLD<8.77E-01 LLD<8.77E-01
LLD<1.78E-01 LILD<1.78E-01
LLD<5.20E+00 LLD<5.20E+00
LLD<4.53E-01 LLD<4 .53E-01
LLD<2.21E+00 LLD<2.21E+00
LLD<1.70E-01 LLD<1.70E-01
XE-133M LLD<2.51E+00 LLD<2.51E+00
TH-227 LLD<1.55E+00 LLD<1.55E+00

PB-212 1.23E+00 +- 3.84E-01 1.23E+00 +- 3.84E-01
RA-224 LLD<5.06E+00 LLD<5.06E+00
XE-135 LLD<2.22E-01 LLD<2.22E-01
XE-138 LLD<7.95E-01 LLD<7.95E-01
SE-75 LLD<3.59E-01 LLD<3.59E-01
NP-239 LLD<1.73E+00 LLD<1.73E+00
HG-203 LLD<2.79E-01 LLD<2.79E-01
IR-192 LLD<2.46E-01 LLD<2.46E-01
CR-51 LLD<1.80E+00 LLD<1.80E+00
SCM-000 LLD<1.17E+00 LLD<1.17E+00

BI-211 8.26E+00 +- 3.82E+00 8.26E+00 +- 3.82E+00

PB-214 9.64E-01 +- 4.46E-01 9.64E-01 +- 4.46E-01
BA-133 LLD<5.86E-01 LLD<5.86E-01
I-131 LLD<2.43E-01 LLD<2.43E-01
SN-113 LLD<«<3.36E-01 LLD<3.36E-01
KR-87 LLD<3.60E-01 LLD<3.60E-01
PB-211 LLD<7.89E+00 LLD<7.89E+00
AU-198 LLD<1.83E-01 LLD<1.83E-01
~LB-125 LLD<7.56E-01 LLD<7.56E-01
: -212 LLD<6.75E+01 LLD<6.75E+01
Yo pB-T7 LLD<2.83E+00 LLD<2.83E+00
HF-181 LLD<2.92E-01 LLD<2.92E-01
RU-103 LLD<2.83E-01 LLD<2.83E-01

KR-85 LLD<6.14E+01 LLD<6.14E+01



SR-85
I-133
BA-140

=91M
-207
L-208

SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
wW-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
EU-152
-234M
-91
RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total

LLD<2

LLD<2.
LLD<9.
.16E-01
.23E-01

LLD<3
LLD<2

LLD<1.
.66E-01
.34E-01

LLD<3
LLD<5

1.
.45E+00
.00E-01
.75E-01
.78E-01
.60E-01

LLD<2
LLD<6
LLD<4
LLD<«4
LLD<4

LLD<4.
LLD<1.
.44E-01
.37E-01
.95E-01

LLD<3
LLD<6
LLD<3

LLD<1.
.68E-01
.01E-01
.07E-01
.62E-01
.34E-01
.22E+02

LLD<3
LLD<3
LLD«<3
LLD<2
LLD<3
LLD<3

LLD<4.

1.
.70E+00
.11E+00

LLD<2
LLD<3

LLD<1.
.03E-01
.78E-01

LLD<9
LLD<5S

LLD<1.
LLD<5.
LLD<1.
.45E+00
.49E-01
.93E-01
.68E-01
.46E-01
.81E-01

LLD<1
LLD<9S
LLD<4
LLD<3
LLD<2
LLD<«2

LLD<5.
LLD<1.
.42E-01
.53E+01

LLD<2
1

LLD<1.
LLD<1.
.84E-01

LLD<2

LLD<8.
LLD<1.
.01E+00

LLD<2

.69E-01

60E-01
27E-01

09E+00

43E+00

15E-01
08E+00

35E+00

73E-01
50E+00

0SE+00

04E+00
00E-01
38E+00

07E-01
79E+00

97E+00
26E+00

31E-02
26E+00

+-

+_

+
}

4.99E-01

8.41E-01

4.62E+00

Error Quotation at 1
LLD Confidence Level

.96
at

6.10E+00

Sigma
95.0%

LLD<2.69E-01
LLD<2.60E-01
LLD<«9.27E-01
LLD<3.16E-01
LLD<2.23E-01
LLD<1.09E+00
LLD<3.66E-01
LLD<«5.34E-01
1.43E+00 +- 4.99E-01
LLD<2.45E+00
LLD<6.00E-01
LLD<«4.75E-01
LLD<4.78E-01
LLD<4.60E-01
LLD<4.15E-01
LLD<1.08E+00
LLD<3.44E-01
LLD<6.37E-01
LLD<3.95E-01
LLD<1.35E+00
LLD<3.68E-01
LLD<3.01E-01
LLD<3.07E-01
LLD<2.62E-01
LLD<3.34E-01
LLD<3.22E+02
LLD<«4.73E-01
1.50E+00 +- 8.41E-01
LLD<2.70E+00
LLD<3.11E+00
LLD<1.05E+00
LLD<9.03E-01
LLD<5.78E-01
LLD<1.04E+00
LLD<5.00E-01
LLD<1.38E+00
LLD<1.45E+00
LLD<9.49E-01
LLD<4.93E-01
LLD<3.68E-01
LLD<2.46E-01
LLD<2.81E-01
LLD<5.07E-01
LLD<1.79E+00
LLD<2.42E-01
1.53E+01 +- 4.62E+00
LLD<1.97E+00
LLD<1.26E+00
LLD<2.84E-01
LLD<8.31E-02
LLD<1.26E+00
LLD<2.01E+00

2.87E+01 +- 6.10E+00



Results saved in File SD0009

Nistascidn”
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.***********************************
*
* GAMMA SPECTRUM ANALYSIS *
* *
* % * *x % %k * * % * * * * % % * * * * & *x % * * % * * * * * * *x % % * &
CANBERRA SPECTRAN-AT V4.2a
hgtrw 27-NOV-95 11:01:14

ANALYSTIS PARAMETERS

MCA Unit Number:’ 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
iultiplet Analysis Performed.

gular Output.
Analysis of Spectrum saved in Disk File SD0007
Measured by: dlv

Sample Description: Background Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 7.0400E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLOOO

COLLECT started on 27-NOV-95 at 10:45:51

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 27-NOV-95
Efficiency Calibration performed 21-NOV-95



hgtrw
o~
PK Centroid
channel
1 477 .58
2 591.06
3 676.41
4 704.23
5 944 .68
6 961.60
7 1166.65
8 1219.09
9 1322.86
10 1821.89
11 1936.55
12 2921.40

Energy
keV

238.86
295.54
338.18
352.08

472 .23

480.68
583.16
609.37
661.25
910.78
968.13
1461.02

PEAK

FWHM Backgnd
. kev counts

106.
41.
26.
18.

9.
8.
28.
10.
18.
1.
9.
4.

HFRRPRERPHEONOR R
P WWAOYWWWOWIOo b

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

1 Multiplets processed.

ANALYSTIS

Net Area

counts

153.
53.
45.

110.
13.
15.
30.
55.
48.
29.
19.
73.

#™- Multiplet Analysis Terminated because of no CHI-SQ

27-NOV-95 11:01:14
Error Nuclides

$

25.7 PB-212 - .

46.5 PB-214i224 AN-222
46.4 AC-228€—

22.3 PB-214-fy,;2

85.5

79.3

64.8 TL-208<—

31.4 BI-214-Ky z22

39.4 S-137 )&=
38.7 AC-228<— P
71.0 AC-228&— 2232
25.0 K-40 e

improvement



hgtrw

mple: Background Soil
ta collected on 27-NOV-95 at 10:45:51
e

cayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M
BA-139
-139
-226
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198

cp_125
-212
-7

HF-181
RU-103
KR-85

to

RADIONUCLTIDE

0. days,

27-NOV-95 11:01:14

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Activity Concentration in pCi /gm

Measured

LLD<3.
LLD<2.
LLD«<2
LLD<1.
LILD<1
LLD<7
LLD<2
LLD<9
LLD<«2
LLD<2
LLD<1.
LLD<4
LLD<«2
LLD<«9
LLD<1.
LLD<2
LLD<S5.
LLD<5
LLD<2
LLD<2
LLD<3
LLD<2

1
LLD<6
LLD<2
LLD<8
LLD<3
LLD<1.
LLD<2
LLD<2
LLD<2
LLD<1.
LLD<8

2
LLD<7.
LLD<3
LLD<3
LLD<5
LLD<1.
LLD<2
LLD<8
LLD<9.
LLD<2.
LLD<2.
LLD<3.
LLD<8.

61E+00
60E+01

.48E+02

81E+00

.21E+01
.06E-01
.34E-01
.58E-01
.12E+00
.40E-01

71E+00

.15E-01
.74E-01
.82E+00

01E+00

.05E-01

88E+00

.22E-01
.66E+00
.29E-01
.02E+00
.02E+00
.72E+00
.74E+00
.48E-01
.07E-01
.43E-01

43E+00

.82E-01
.82E-01
.64E+00

06E+00

.65E+00
.43E+00

59E-01

.18E-01
.89E-01
.28E-01

13E+01

.64E-01
.86E-01

01E+01
87E+00
99E-01
30E-01
00E+01

Decay

Error corrected

LLD<3
LLD<2
LLD<2

LLD<1.

LLD<1
LLD<7
LLD<2
LLD<9
LLD<2
LLD<2

LLD<1.

LLD<4
LLD<2
LLD<9

LLD<1.

LLD<2
LLD<5S

LLD<5.

LLD<2
LLD<2
LLD<3
LLD<2
+- 4.47E-01 1
LLD<6
LLD<2
LLD<8
LLD<3
LLD<1
LLD<2
LLD<2
LLD<2
LLD<1
LLD<8
+- 5.43E-01 2
LLD<7
LLD<3
LLD<3
LLD<5
LLD<1
LLD<2
LLD<8
LLD<9
LLD<?2
LLD<2
LLD<3
LLD<8

.61E+00
.60E+01
.48E+02
81E+00
.21E+01
.06E-01
.34E-01
.58E-01
.12E+00
.40E-01
71E+00
.15E-01
.74E-01
.82E+00
01E+00
.05E-01
.88E+00
22E-01
.66E+00
.29E-01
.02E+00
.02E+00
.72E+00
.74E+00
.48E-01
.07E-01
.43E-01
.43E+00
.82E-01
.82E-01
.64E+00
.06E+00
.65E+00
.43E+00
.59E-01
.18E-01
.89E-01
.28E-01
.13E+01
.64E-01
.86E-01
.01E+01
.87E+00
.99E-01
.30E-01
.00E+01

Error

+- 4.47E-01

+- 5.43E-01



SR-85
I-133
BA-140
< 91M
- -207
Y 1-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
EU-152
LT™-234M
i%wﬁﬁ‘9l
"RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total

R

4.

Error Quotation at 1.

LLD«<3
LLD<2
LLD<1
LLD<3
LLD<3
LLD<1
LLD<3
LLD<5

1
LLD<3
LLD<4

LLD<7.
.20E-01
.30E-01
.13E-01

LLD<7
7
LLD<4

LLD<1.
.32E-01
.97E-01
.48E-01
.52E+00
.23E-01
.62E-01
.63E-01
.46E-01
.23E-01
.19E+02

LLD<3
LLD<5
LLD<3
LLD<2
LLD<3
LLD<2
LLD<3
LLD<3
LLD<4
LLD<2

LLD<2.
.92E+00
.87E+00
.34E+00

1
LLD<4
LLD<4

LLD<1.
.86E-01
.14E-01
.77E-01
.21E-01

LLD<7
LLD<8
LLD<9
LLD<4

LLD<1.
LLD<1.
.42E-01
.03E-01
.22E-01
.68E-01

LLD<6
LLD<3
LLD<4
LLD<4

LLD<1.
.64E-01
.65E+00
.78E-01

LLD<4
LLD<1
LLD<2

1.
LLD<4.
LLD<1.
.61E-01
.39E-01

LLD<3
LLD<4

LLD<1.
.16E+00

LLD<2

.50E-01
.93E-01
.07E+00
.23E-01
.10E-01
.37E+00
.52E-01
.82E-01
.77E+00
.43E+00
.92E-01

15E-01

17E+00

72E-01

06E+00

01E+00
36E+00

86E-01

78E+01
O00E+00
S54E+00

37E+00

+ -

+—

+—

+
]

LLD<3
LLD<2

LLD<3
LLD<3

LLD<1.

LLD<3

5.58E-01

2.88E-01

7.43E-01

4 .51E+00

LLD Confidence Level

96
at

4.66E+00

Sigma
95.0%

LLD<5

LLD<3
LLD<4
LLD<7
LLD<7

7

LLD<3
LLD<5
LLD<3
LLD<2
LLD<3
LLD<2
LLD<3
LLD<3

LLD<2
LLD<2

LLD<4
LLD<«1
LLD<7
LLD<8
LLD<9S
LLD<4

LLD<3
LLD<4
LLD<4

LLD<1.
.64E-01

LLD<4

LLD<1.

LLD<2

LLD<4

LLD<1.

LLD<3
LLD<4

LLD<1.
.16E+00

LLD<2

.50E-01
.93E-01
LLD<1.
.23E-01
.10E-01

07E+00

37E+00

.52E-01
.82E-01
1.
.43E+00

.92E-01

.15E-01

.20E-01

.30E-01 +-
LLD<4.
LLD<1.
.32E-01
.97E-01
.48E-01
.52E+00
.23E-01
.62E-01
.63E-01
.46E-01
LLD<«4.

77E+00 +~

13E-01
17E+00

23E-01

.19E+02
.72E-01

1.
LLD<4.

92E+00 +-
87E+00

.34E+00
.06E+00
.86E-01
.14E-01
.77E-01
.21E-01
LLD<1.
LLD<1.
LLD<6.
.03E-01"
.22E-01

.68E-01

01E+00
36E+00
42E-01

86E-01

65E+00

.78E-01
1.
.00E+00

78E+01 +-

54E+00

.61E-01
.39E-01

37E+00

5.58E-01

2.88E-01

7.43E-01

4 .51E+00

.64E+01 +-

4 .66E+00



Results saved in File SD00O0O7

LR



PEAKS NOT USED IN ANALYSIS

~~ontroid Energy Net Area Error Gammas/sec

annel keV counts %

591.06 295.54 53. 46 .5 8.54E+00

676.41 338.18 45, 46 .4 8.15E+00

944 .68 472.23 13. 85.5 3.28E+00

961.60 480.68 15. 79.3 3.83E+00
1166.65 583.16 30. 64.8 9.57E+00
1936.55 968.13 19. 71.0 9.49E+00
01©
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'**********************************

GAMMNA SPECTRTUM ANALYSTIS
*
* * Kk k Kk *k Kk Kk Kk kK Kk *k k Kk k *k *k * k *k * * * k *k * * *k * *k *k * *k * *

* 4 % % *

CANBERRA SPECTRAN-AT V4.2a
hgtrw 27-NOV-95 14:04:12

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.

First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed. 7
Multiplet Analysis Performed. |

gular Output.
Analysis of Spectrum saved in Disk File SD0010
Measured by: dlv

Sample Description: C-20 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 6.1100E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLOOO

COLLECT started on 27-NOV-95 at 13:41:29

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 27-NOV-95
Efficiency Calibration performed 21-NOV-95



PEAKS NOT USED IN ANALYSIS

e

N
5 -itroid Energy Net Area Error Gammas/sec

Y. —uannel keV counts %
676 .84 338.43 38. 42 .6 6.93E+00
1167.25 583.48 24, 49 .4 7.57E+00
0:©

e



(38
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.’********************************i**
*
* GAMMA SPECTRUM ANALYSTIS *
* *
* % % * %k * % *x Kk *k *k Kk * * * * *k * * % * * Kk * % * * * * * * * * * * %
CANBERRA SPECTRAN-AT V4.2a
hgtrw | 28-NOV-95 13:17:40

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
.ltiplet Analysis Performed.

Regular Output.
Analysis of Spectrum saved in Disk File SD0032

Measured by: div

Sample Description: C-38 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 6.5200E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLO0OOO

COLLECT started on 28-NOV-95 at 13:04:13

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 28-NOV-95
Efficiency Calibration performed 21-NOV-95



SR-85
I-133
-140

A& Hm

i

T,

..-207
TL-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88

SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

tﬂqtal

LLD<3
LLD<4
LLD<1.
LLD<3
LLD<2
LLD<1.
LLD<«3
LLD<6

1.
LLD<2
LLD<6.
LLD<6.
LLD<6

4
LLD<«4
LLD<1.
LLD<3
LLD<6
LLD<3
LLD<2
LLD<4.
LLD<3
LLD<4
LLD<3
LLD<3
LLD<3
LLD<4

2
LLD<3
LILD<4
LLD<1.
LLD<8.
LLD<8.
LLD<1.
LLD<S.
LLD<1.
LLD<1.
LLD<1.
LLD<5.
LLD<5.
LLD<3.
LLD<2.
LLD<«6.
LILD<1.
LLD<5.

2
LLD<«4.
LLD<1.
LLD<3.
LLD<2.
LLD<2.
LLD<1.

.39E-01
.01E-01

38E+00

.95E-01
.84E-01

08E+00

.24E-01
.48E-01

44E+00

.58E+00

79E-01
93E-01

.99E-01
.38E-01
.30E-01

18E+00

.80E-01
.12E-01
.28E-01
.05E+00

63E-01

.58E-01
.97E-01
.14E-01
.96E-01
.00E+02
.53E-01
.21E+00
.67B+00
.24E+00

33E+00
67E-01
95E-01
02E+00
31E-01
54E+00
73E+00
19E+00
52E-01
34E-01
78E-01
62E-01
09E-01
96E+00
19E-01

.37E+01

95E+00
27E+00
83E-01
99E-01
04E+00
87E+00

+—

+—

+—

5.59E-01

2.26E-01

8.90E-01

5.50E+00

.06E+01

Error Quotation at 1
LLD Confidence Level

.96

at

5.65E+00

Sigma
95.0%

LLD<3.
LLD<«4.
LILD<1.
LLD<3
LLD<2
LLD<1.
LLD<3
LLD<6

1
LLD<2
LLD<6
LLD<6
LLD<6.

4
LLD<4
LLD<1.
LLD«<3
LLD<6
LLD<3
LLD<2
LLD<4
LLD<3
LLD<4
LLD<3
LLD<3
LLD<3
LLD<4

2
LLD<3
LLD<4
LLD<1.
LLD<8.
L1D<8
LLD<1.
LLD<5
LLD<1.
LLD<1
LLD<1.
LLD<5.
LLD<5
LLD<3
LLD<2
LLD<6.
LLD<1.
LLD<5

2
LLD<4
LLD<1.
LLD<3
LLD<2
LLD<2
LLD<1.

.06E+01 +- 5.65E+00

39E-01
01E-01
38E+00

.95E-01
.84E-01

08E+00

.24E-01

.48E-01

.44E+00 +- 5.59E-01
.58E+00 -

.79E-01

.93E-01

99E-01

.38E-01 +- 2.26E-01
.30E-01

18E+00

.80E-01
.12E-01
.28E-01
.05E+00
.63E-01
.58E-01
.97E-01
.14E-01
.96E-01
.00E+02
.53E-01
.21E+00 +- 8.90E-01
.67E+00
.24E+00

33E+00
67E-01

.95E-01

02E+00

.31E-01

54E+00

.73E+00

19E+00
52E-01

.34E-01
.78E-01
.62E-01

09E-01
96E+00

.19E-01
.37E+01 +- 5.50E+00
.95E+00

27E+00

.83E-01
.99E-01
.04E+00

87E+00



Results saved in File SD0018



parrw 28-NOV-95 13:03:19
PEAK ANALYSTIS '

PK Centroid Energy FWHM Backgnd Net Area Error Nuclides

channel - keV keV counts counts %

1 477 .97 239.09 1.2 80. 92. 36.8 PB-212
2 676 .84 338.43 2.2 14. 38. 42.6 AC-228
3 704 .27 352.13 2.8 19. 55. 36.1 PB-214
4 1167.25 583.48 1.7 5. 24. 49.4 TL-208
5 1218.79 609.24 1.8 6. 36. 38.9 BI-214
6 1324.28 661.97 0.9 7. 23. 51.7 C(CS-137
7 1822.50 911.09 1.8 1. 27. 40.2 AC-228
8 2921.85 1461.19 1.7 2. 78. . 22.9 K-40

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

1 Multiplets processed.

N - Multiplet Analysis did NOT converge




hgtrw

Decayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M
-139
-139
RA-226
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211

-198
-125
-212

BE-7
HF-181
RU-103
KR-85

!‘nple: C-26 Soil
ta collected on 28-NOV-95 at 12:41:06

to

RADIONUCLIDE

0. days,

28-NOV-95 13:03:19

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Activity Concentration in pCi /gm

Measured

LLD<3
LLD<3
LLD<2
LLD<1
LLD<1
LLD<«8

LILD<2.
LLD<1.
.10E+00
.58E-01
.87E+00
.41E-01
.71E-01
.04E+01

LLD<2
LLD<2
LLD<1
LLD<4
LLD<2
LLD<1

LLD<1.
.43E-01

LLD<2

LLD<6.
.19E-01
.97E+00
.52E-01
.82E+00

LLD<5
LLD<2
LLD<2
LLD<2

LLD<2.
.29E+00
.58E+00
.64E-01

1
LLD<6
LLD<2

LLD«<8.
.70E-01

L1D<3

LLD<1.
.21E-01
.00E-01
.56E+00
.48E+00
.33E+00

LLD<3
LLD<«3
LLD<2
LLD<1
LLD<9

1.
.72E-01
.20E-01

LLD<6
LLD<3

LLD<4.
LLD<5.
.00E+01
.80E-01
.84E-01
.81E+01
.74E+00
.78E-01
.29E-01
.75E+01

LLD<1
LLD<2
LLD<9
LLD<8
LILD<2
LLD<3
LLD<3
LLD<7

.93E+00
.15E+01
.27E+02
.72E+00
.22E+01
.89E-01

95E-01
16E+00

20E+00

19E+00

15E+00

64E-01

66E+00

51E+00

19E-01
50E-01

Decay

Error corrected

LLD<3
LLD<3
LLD<2

LLD<1.

LLD<1
LLD<8
LLD<2

LLD<1.

LLD<2
LLD<2

LID<1.

LLD<4
LLD<2
LLD<1

LLD<1.

LLD<2
LLD<6
LLD<5
LLD<2
LLD<2

LLD<2.

LLD<2
+- 4.75E-01 1
LLD<6
LLD<2

LLD<8.

LLD<3
LLD<1
LLD<3
LLD<3
LLD<2
LLD<1
LLD<9

+- 5.46E-01 1.

LLD<6
LLD<3
LLD<4
LLD<5
LLD<1
LLD<2
LLD<9
LLD<8
LLD<2
LLD<3
LLD<3
LLD<7

.93E+00
.15E+01
.27E+02
72E+00
.22E+01
.89E-01
.95E-01
16E+00
.10E+00
.58E-01
87E+00
.41E-01
.71E-01
.04E+01
20E+00
.43E-01
.19E+00
.19E-01
.97E+00
.52E-01
82E+00
.15E+00
.29E+00
.58E+00
.64E-01
64E-01
.70E-01
.66E+00
.21E-01
.00E-01
.56E+00
.48E+00
.33E+00
S1E+00
.72E-01
.20E-01
.19E-01
.50E-01
.00E+01
.80E-01
.84E-01
.81E+01
.74E+00
.78E-01
.29E-01
.75E+01

Error

+- 4.75E-01

+- 5.46E-01

AN




PEAKS NOT USED IN ANALYSIS

/77 1troid Energy Net Area Error Gammas/sec
“s..cuannel keVv counts %
127.62 64.12 120. 31.0 5.19E+01
150.13 75.36 47. 92.6 1.20E+01
186.28 93.41 449. 14.1 6.64E+01
591.61  295.85 19. 111.3 3.04E+00
677.57 338.79 18. 104.5 3.22E+00
1166.62 583.17 24. 63.5 7.49E+00
2001.52 1000.63 22. 50.6 1.17E+01
2021.67 1010.71 6. 80.0 3.17E+00
0:©
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*
¥ ok k k k k Kk *k * *k * *k Kk k Kk *k Kk * * * *x * * * %k *k * *k * * *k * * *k *

* % % * *

CANBERRA SPECTRAN-AT V4.2a
hgtrw 28-NOV-95 13:03:19

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.

First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed. ’ 3
tiplet Analysis Performed.

Regular Output.
Analysis of Spectrum saved in Disk File SD0018
Measured by: dlv

Sample Description: C-26 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 5.6900E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLOOO

COLLECT started on 28-NOV-95 at 12:41:06

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 28-NOV-95
Efficiency Calibration performed 21-NOV-95




SR-85
I-133
140
ABA?IM
‘e -a-207
TL-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
Cs-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
Co-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
L AT7-152
[ il234M
‘“gR-91
RB- 89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB- 88

Aotal

LILD<3.42E-01
LLD<3.10E-01

5.19E-01
LLD<4.17E-01
LLD<3.42E-01
LLD<1.28E+00
LLD<3.90E-01
LLD<6.72E-01

1.20E+00
LLD<3.47E+00
LID<6.07E-01
LLD<7.98E-01
LLD<8.04E-01

8.69E-01
LID<4.66E-01
LLD<1.11E+00
LLD<4.09E-01
LLD<5.65E-01
LLD<4 .50E-01
LLD<2.52E+00
LLD<3.82E-01
LLD<3.97E-01
LLD<3.72E-01
LLD<3.25E-01
LLD<3.53E-01
LLD<2.77E+02
LLD<3.87E-01

1.32E+00
LLD<3.32E+00
LLD<4.78E+00
LLD<1.30E+00
LLD<6.21E-01
LLD<8.04E-01
LLD<1.26E+00
LLD<4 .29E-01
LLD<1.32E+00
LLD<1.67E+00
LLD<6.66E-01
LLD<4.70E-01
LLD<5.45E-01
LLD<3.93E-01
LLD<2.79E-01
LLD<5.43E-01
LLD<1.56E+00
LLD<5.31E-01

2.19E+401
LLD<3.28E+00
LLD<1.40E+00
LLD<3.95E-01
LLD<2.42E-01
LLD<7.40E-01
LLD<1.37E+00

Error Quotation at 1
LLD Confidence Level

+- 4.07E-01
+- 7.22E-01
+- 2.76E-01
+- 7.95E-01
+- 4.92E+00
+- 7.50E+00
.96 Sigma

at 95.0%

LLD<3
LLD<3

5
LLD<4
LLD<«3
LLD<1
LLD<3

LLD<«3
LLD<6
LLD<7
LLD<8

8
LLD<4

LLD<«1.
.09E-01

LLD<4

LLD<5.
.50E-01
.52E+00
.82E-01
.97E-01
.72E-01
.25E-01
.53E-01
.77E+02
.87E-01
1.

LLD<4
LILD<2
LLD<3
LLD<3
LLD<3
LLD<3
LLD<3
LLD<2
LLD<3

LLD<3
LLD<4

LLD<8
LLD<1
LLD<4

LLD<6
LLD<4
LLD<%
LLD<3
LLD<2
LLD<5

LLD<1.
.31E-01
.19E+01 +- 4.92E+00
.28E+00

LLD<5
2
LLD<3

LLD<1.
.95E-01
.42E-01
.40E-01

LLD<3
LLD<2
LLD<«7

LLD<«1.

.52E+01 +- 7.50E+00

.42E-01

.10E-01

.19E-01 +- 4.07E-01

.17E-01

.42E-01

.28E+00

.90E-01

LLD<6.
1.

.47E+00

.07E-01

.98E-01

.04E-01

.69E-01 +- 2.76E-01

.66E-01

72E-01
20E+00 +- 7.22E-01

11E+00

65E-01

32E+00 +- 7.95E-01

.32E+00
.78E+00
LLD<1.
LLD<6.
.04E-01
.26E+00
.29E-01
LLD<1.
LLD<1.
.66E-01
.70E-01
.45E-01
.93E-01
.79E-01
.43E-01

30E+00 .
21E-01

32E+00

67E+00

56E+00

40E+00

37E+00



Results saved in File SDO0015



rrw 28-NOV-95 12:39:46
' PEAK ANALYSTIS

PK Centroid Energy FWHM Backgnd Net Area BError Nuclides

channel keV kev counts counts %

1 127.62 64.12 1.5 106. 120. 31.0 TH-234
2 150.13 75.36 1.2 190. 47 . 92.6 PB-214
3 186.28 93.41 1.4 226. 449, 14.1 TH-234
4 372.68 186.50 1.5 76. 287. 14.9 U-235,RA-226
5C 478.38 239.29 1.4 56. 104. 37.3 PB-212
6 591.61 295.85 1.2 39. 19. 111.3 PB-214
7 677.57 338.79 1.0 30. 18. 104.5 AC-228
8 704.87 352.43 1.3 24 . 67. 33.0 PB-214
9 1074.19 536.97 2.7 3. 10. 78.3 BA-140
10 1166.62 583.17 1.8 15. 24 . 63.5 TL-208
11 1218.97 609.33 0.7 24. 32. 60.3 BI-214
12 1322.99 661.33 1.4 6. 50. 31.6 (CS8-137
13 1821.50 910.59 2.5 4, 17. 60.2 AaC-228
14 2001.52 1000.63 1.6 4. 22. 50.6 PA234M
15 2021.67 1010.71 1.2 0. 6. 80.0

16 2920.34 1460.43 1.1 0. 78. 22.2 K-40

~M2ror Quotation at 1.96 sigma
i, «ak Confidence Level at 95.0%

1 Multiplets processed.

C - Multiplet Analysis converged normally



hgtrw

%nple . C-14 Soil
t

a collected on 28-NOV-95 at 12:25:48

Decayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M
-139
-139
RA-226
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211

-198
-125
-212

BE-7
HF-181
RU-103
KR-85

to

0. days,

RADIONUCLIDE

28-NOV-95 12:39:46

0.0000 hours BEFORE the start of COLLECT.

ANALYSIS REPORT

Activity Concentration in pCi /gm
Decay
Exrror corrected

Measured

LLD<6
LLD<3
LLD<3
LLD<«2
LLD<2
LLD<9
LLD<3.
LLD<1.
LLD<2
LLD<3
LLD<2
LLD<5
LLD<3
LLD<1.
LLD<1.
LLD<2

3
LLD<9
LLD<2
LLD<2
LLD<2
LLD<«2

1
LLD<6
LLD<3
LLD<1
LLD<3
LLD<1.
LLD<3
LLD<2
LLD<2
LLD<1
LLD<8

1.
LLD<6
LLD<3
LLD<4
LLD<5
LLD<1.
LLD<2
LLD<8.
LLD<8.
LLD<3.
LLD<3.
LLD<3.
LLD<7.

.35E+00
.60E+01
.58E+02
.35E+00
.26E+01
.88E-01

28E-01
24E+00

.43E+00
.11E-01
.25E+00
.09E-01
.54E-01

08E+01
34E+00

.73E-01
.64E+01
.78E-01
.91E+00
.75E-01
.86E+00
.00E+00
.33E+00
.91E+00
.02E-01
.21E+00
.76E-01

80E+00

.34E-01
.86E-01
.50E+00
.34E+00
.51E+00

69E+00

.58E-01
.06E-01
.07E-01
.71E-01

08E+01

.85E-01

28E-01
92E+01
01E+00
18E-01
04E-01
83E+01

LLD<6.
LLD<3.
LLD<3.
LLD<2
LLD<2
LLD<9
LLD<3.
LLD<1.
LLD<2
LLD<3
LLD<2
LLD<5
LLD<3
LLD<1.
LLD<1.
LLD<2
+- 5.49E+00 3
LLD<9
LLD<2
LLD<2
LLD<2
LLD<2
+- 4.99E-01 1.
LLD<6
LLD<3
LLD<1
LLD<3
LLD<1.
LLD<3
LLD<2
LLD<2
LLD<1.
LLD<«8
+- 5.57E-01 1
LLD<6
LLD<3
LLD<4
LLD<5
LLD<1.
LLD<2
LLD<8
LLD<«8
LLD<3
LLD<3
LLD<3
LLD<7

35E+00
60E+01
58E+02

.35E+00
.26E+01
.88E-01

28E-01
24E+00

.43E+00
.11E-01
.25E+00
.09E-01
.54E-01

08E+01
34E+00

.73E-01
.64E+01
.78E-01
.91E+00
.75E-01
.86E+00
.00E+0Q0

33E+00

.91E+00
.02E-01
.21E+00
.76E-01

80E+00

.34E-01
.86E-01
.50E+00

34E+00

.51E+00
.69E+00
.58E-01
.06E-01
.07E-01
.71E-01

08E+01

.85E-01
.28E-01
.92E+01
.01E+00
.18E-01
.04E-01
.83E+01

Error

+- 5.49E+00

+- 4,99E-01

+- 5.57E-01



PEAKS NOT USED IN ANALYSIS

ntroid Energy Net Area Error Gammas/sec
%

--iannel keV counts
591.43 295.76 51. 38.2 8.23E+00
676.85 338.43 21. 82.5 3.85E+00

1022.24 511.01 20. 65.5 5.55E+00

0:9
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’o**********************************
*

* GAMMA SPECTRUM ANALYSIS *

* *

************************************

CANBERRA SPECTRAN-AT V4.2a
hgtrw 28-NOV-95 12:39:46

ANALYSIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.
Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%
Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.
Error Quotation: 1.96 sigma uncertainty.

LD Calculation Performed.

tiplet Analysis Performed.

Regular Output.

Analysis of Spectrum saved in Disk File SD0015
Measured by: dlv

Sample Description: C-14 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 6.1600E+02 gm, / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLO0OO

COLLECT started on 28-NOV-95 at 12:25:48

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to . 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 28-NOV-95
Efficiency Calibration performed 21-NOV-95



SR-85
I-133
-140
A T91M
. 2=207
TL-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
Cs-136
MN-54
CO-56
I-134
TL-207
Y-88

SCH-000
Cs-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Agptal

Error Quotation at 1.

LLD<3
LLD<2
LLD<1.
LLD<2
LLD<2.
LLD<1.
LLD<3
LLD<5
LLD<1.
LLD<3
LLD<5
LLD<3
LLD<3
LLD<3
LLD<3.
LLD<9
LLD<3
LLD«<6.
LLD<3
LLD<1.
LLD<3
LLD<3
LLD<2
LLD<3
LLD<4
LLD<2
LLD<4
LLD<1.
LLD<3
LLD<3
LLD«<1.
LLD<«7
LLD<9
LLD<1.
LLD«<6.
LLD<1.
LLD<1.
LLD<7
LLD<4
LLD<4
LLD<3
LLD<4.
LLD<«3
LLD<1.
LLD<4.

1
LLD«<2
LLD<1
LLD<2
LLD<3
LLD<1.
LLD<1.

.37E-01
.69E-01

08E+00

.95E-01

84E-01
18E+00

.23E-01
.07E-01

10E+00

.27E+00
.69E-01
.91E-01
.93E-01
.58E-01

54E-01

.60E-01
.17E-C1

12E-01

.25E-01

69E+00

.26E-01
.83E-01
.86E-01
.64E-01
.23E-01
.93E+02
.09E-01

94E+00

.75E+00
.12E+00

28E+00

.66E-01
.95E-01

27E+00
07E-01
74E+00
92E+00

.11E-01
.55E-01
.56E-01
.22E-01

97E-01

.33E-01

86E+00
90E-01

.84E+01
.04E+00
.62E+00
.95E-01
.99E-01

82E+00
67E+00

4.64E+00

.18E+01

LLD Confidence Level

96
at

4.68E+00

Sigma
95.0%

LILD<3.37E-01
LLD<2.69E-01
LLD<1.08E+00
LLD<2.95E-01
LLD<2.84E-01
LLD<1.18E+00
LLD<3.23E-01
LLD<5.07E-01
LLD<1.10E+00
LLD<3.27E+00
LLD<5.69E-01
LLD<3.91E-01
LLD<3.93E-01
LLD<3.58E-01
LLD<3.54E-01
LLD<9.60E-01
LILD<3.17E-01
LID<6.12E-01
LLD<3.25E-01
LLD<1.69E+00
LLD<3.26E-01
LLD<3.83E-01
LLD<2.86E-01
LLD<3.64E-01
LLD<4 .23E-01
LLD<2.93E+02
LLD<4.09E-01
LLD<1.94E+00
LLD<3.75E+00
LLD<3.12E+00
LLD<1.28E+00
LLD<7.66E-01
LLD<9.95E-01
LLD<1.27E+00
LLD<6.07E-01
LLD<1.74E+00
LLD<1.92E+00
LLD<7.11E-01
LLD<4 .55E-01
LLD<4 .56E-01
LILD<3.22E-01
LLD<4.97E-01
LLD<3.33E-01
LLD<1.86E+00
LLD<4.90E-01
1.84E+01 +-
LLD<2.04E+00
LLD<1.62E+00
LLD<2.95E-01
LILD<3.99E-01
LLD<1.82E+00
LLD<1.67E+00

2.18E+01 +-

4.64E+00

4.68E+00



Results saved in File SD001l6



hatrw 28-NOV-95 12:05:52

“ PEAK ANALYSTIS

PK Centroid Energy FWHM Backgnd Net Area Error Nuclides
channel kev keVv counts counts %

1 478.39 239.30 1.2 55. 130. 24.0 PB-212

2 591.43 295.76 2.9 21. 51. 38.2 PB-214

3 676.85 338.43 1.2 25. 21. 82.5 AC-228

4 704 .53 352.26 2.2 10. 71. 27.1 PB-214

5 1022.24 511.01 2.7 10. 20. 65.5 TL-208,NA-22,

ANN-RD
6 2921.33  1460.93 1.8 2. 68. 24.9 K-40

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%




hgtrw

Decayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M

E-131M
-139
-139

RA-226
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211

-198
-125
I-212

BE-7
HF-181
RU-103
KR-85

,nple: C-22 Soil
ata collected on 28-NOV-95 at 11:51:44
0.0000 hours BEFORE the start of COLLECT.

to

0. days,

RADIONUCLTIDE

28-NOV-95 12:05:52

ANALYSIS REPORT

Activity Concentration in pCi /gm
Decay
corrected

Measured

LLD<3
LLD<2
LLD<2

LLD<1.
LLD<1.
.54E-01

LLD<7

LLD<2.
LLD<1.
LLD<1.
.17E-01

LLD<2

LLD<1.
.71E-01
.69E-01
.77E+00
L49E-01
.72E-01

LLD<3
LLD<2
LLD<8
LLD<8
LLD<1

LLD<5.
.51E-01
.41E+00
.26E-01
.70E+00
.07E+00

LLD<5
LLD<2
LLD<2
LLD<2
LLD<2

1.
LLD<6.
.74E-01
.85E-01

LLD<«2
LLD<?7

LLD<3.
LLD<«1.
.09E-01
.69E-01
.07E+00

LLD<3
LLD<2
LLD<2

LLD<1.
.97E+00

LLD<7

1.
.30E-01
.88E-01

LLD<6
LLD<2

LLD<3.
.03E-01
.86E+00
.76E-01
.18E-01
.14E+01
.62E+00
.78E-01
.98E-01
.70E+01

LLD<5
LLD<7
LLD<2
LLD<8
LLD<?
LLD<2
LLD<2
LLD<2
LLD<?7

.52E+00
.68E+01
.30E+02

71E+00
11E+01

50E-01
05E+00
92E+00

60E+00

86E+00

62E+00
84E+00

32E-01
71E+00

19E+00

74E+00

65E-01

+—

-+ -

Error

3.92E-01

4.74E-01

LLD<3.
LLD<2
LLD<2
LLD<1.
LLD<1.
LLD<7
LLD<2.
LLD<1.
LLD<1.
LLD<2
LLD<1.
LLD<3
LLD<2
LLD<8.
LLD<8
LLD<1.
LLD<5
LLD<5
LLD<2
LLD<2
LLD<2
LLD<2

1.
LLD<6
LLD<2
LLD<7
LLD<3
LLD<1.
LLD<3
LLD<2
LLD<2.
LLD<1.
LLD<7.

1.
LLD<6.
LILD<2.
LLD<3.
LLD<5.
LLD<7.
LLD<2.
LLD<8.
LLD<7.
LLD<2.
LLD<2.
LLD<2.
LLD<7.

52E+00

.68E+01
.30E+02

71E+00
11E+01

.54E-01

S0E-01
05E+00
92E+00

.17E-01

60E+00

.71E-01
.69E-01

77E+00

.49E-01

72E-01

.86E+00
.51E-01
.41E+00
.26E-01
.70E+00
.07E+00

62E+00

.84E+00
.74E-01
.85E-01
.32E-01

71E+00

.09E-01
.69E-01

07E+00
19E+00
97E+00
74E+00
30E-01
88E-01
65E-01
03E-01
86E+00
76E-01
18E-01
14E+401
62E+00
78E-01
98E-01
70E+01

Error

+- 3.92E-01

+- 4.74E-01

e



PEAKS NOT USED IN ANALYSIS

atroid Energy Net Area Error Gammas/sec

% eriannel keV counts %
483.85 242 .02 31. 61.5 4.12E+00
590.99 295.54 32. 56.3 5.16E+00
1454 .62 727.13 17. 65.2 6.66E+00

019
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Otva

‘t*********************************

* GAMMA SPECTRUM ANALYSTIS

*

************_***********************

CANBERRA SPECTRAN-AT V4.2a

hgtrw _ 28-NOV-95

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
.ltiplet Analysis Performed.

Regular Output.
Analysis of Spectrum saved in Disk File SDO0016
v Measured by: dlv

Sample Description: C-22 Soil
Geometry Description: Capsule Type Marinelli Beaker

* % % ¥ *

12:05:52

Sample Size: 6.3600E+02 gm / Conversion Factor: 1.0000E+00

Standard Size: 8.8840E+02 gm
Analysis Library file: ANLOOO

COLLECT started on 28-NOV-95 at 11:51:44

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 28-NOV-95
Efficiency Calibration performed 21-NOV-95



SR-85 LLD<3.17E-01 LLD<3.17E-01

I-133 LLD<2.61E-01 LLD<2.61E-01
/7-140 LLD<8.45E-01 LLD<8.45E-01
’ 3IM LLD<2.62E-01 LLD<2.62E-01
"«..21-207 LLD<2.32E-01 LLD<2.32E-01
TL-208 1.02E+00 +- 5.32E-01 1.02E+00 +- 5.32E-01
SB-124 LLD<3.16E-01 LLD<3.16E-01
CS-134 LLD<5.74E-01 LLD<5.74E-01
BI-214 1.87E+00 +- 5.20E-01 1.87E+00 +- 5.20E-01
RU-106 LLD<2.74E+00 LLD<2.74E+00
LA-142 LLD<4.58E-01 LLD<4 .58E-01
AG-110M LLD<4.12E-01 LLD<4.12E-01
NB-97 LLD<4.15E-01 LLD<4.15E-01
CS-137 LLD<4.46E-01 LLD<4.46E-01
I-132 LLD<3.54E-01 LLD<3.54E-01
W-187 LLD<9.25E-01 LLD<9.25E-01
ZR-97 LLD<3.98E-01 LLD<3.98E-01
ZR-95 LLD<4.12E-01 LLD<4.12E-01
NB-95 LLD<3.01E-01 LLD<3.01E-01
TL-210 LLD<2.21E+00 LLD<2.21E+00
CO-58 LLD<3.01E-01 LLD<3.01E-01
CS-136 LLD<2.52E-01 LLD<2.52E-01
MN-54 LLD<3.45E-01 LLD<3.45E-01
CO-56 LLD<2.78E-01 LLD<2.78E-01
I-134 LLD<3.63E-01 LLD<3.63E-01
TL-207 LLD<2.84E+02 LLD<2.84E+02
Y-88 LLD<4.01E-01 LLD<4.01E-01

AC-228 LLD<1.44E+00 LLD<1.44E+00
R LLD<3.04E+00 LLD<3.04E+00

o LLD<3.47E+00 LLD<3.47E+00
"S8R-91 LLD<1.27E+00 LLD<1.27E+00
RB-89 LLD<6.81E-01 LLD<6.81E-01
FE-59 LLD<9.00E-01 LLD<9.00E-01
ZN-65 LLD<1.03E+00 LLD<1.03E+00
SC-46 LLD<4.24E-01 LLD<4.24E-01
TA-182 LLD<1.17E+00 LLD<1.17E+00
I-135 LLD<1.44E+00 LLD<1.44E+00
CL-39 LLD<7.21E-01 LLD<7.21E-01
NA-22 LLD<4.37E-01 LLD<4.37E-01
AR-41 LLD<4.51E-01 LLD<4.51E-01
CO-60 LLD<3.83E-01 LLD<3.83E-01
NA-24 LLD<3.08E-01 LLD<3.08E-01
SR-92 LLD<4.69E-01 LLD<4.69E-01
SCH-000 LLD<1.79E+00 LLD<1.79E+00
CS-138 LLD<5.42E-01 LLD<5.42E-01

K-40 1.86E+01 +- 4.47E+00 1.86E+01 +- 4.47E+00
KR-88 LLD<6.21E-01 LLD<6.21E-01
TL-209 LLD<8.29E-01 LLD<8.29E-01
LA-140 LLD<2.43E-01 LLD<2.43E-01
AL-26 LLD<2.99E-01 LLD<2.99E-01
MN-56 LLD<2.67E-01 LLD<2.67E-01
RB-88 LLD<1.89E+00 LLD<1.89E+00

~tal 2.30E+01 +- 4.55E+00 2.30E+01 +- 4.55E+00

Error Quotation at 1.96 Sigma
LLD Confidence Level at 95.0%



Results saved in File SD0014

Fdad



gg;rw 28-NOV-95 11:16:42

ot CN

PEAK ANALYSTIS

PK Centroid Energy FWHM Backgnd Net Area Error Nuclides

channel keVv keV counts counts %

1C 477 .68 238.94 1.4 50. 140. 26.9 PB-212

2C 483.85 242.02 1.4 47 . 31. 61.5 PB-214

3 590.99 295.54 1.1 24. 32. 56.3 PB-214

4 1021.81 510.79 1.3 14. 22. 65.3 TL-208,NA-22,
ANN-RD

5 1165.62 582.67 1.3 15 31. 51.9 TL-208

6 1218.87 609.28 1.6 6. 63. 27.7 BI-214

7 1454 .62 727.13 0.6 6. 17. 65.2 BI-212

8 2920.04 1460.28 2.5 6 83. 23.7 K-40

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

1 Multiplets processed.

C - Multiplet Analysis converged normally




Decayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M
-139
-139
RA-226
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211

-198
-125
I-212

BE-7
HF-181
RU-103
KR-85

.mple : C-28 Soil
wata collected on 28-NOV-95 at 10:49:36

to

RADIONUCLTIDE

0. days,

28-NOV-95 11:16:42

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Activity Concentration in pCi /gm
Decay
Error corrected

Measured

LLD<3.
LLD<2 N
LLD<2.
LLD<1.
LLD<1.
LLD<7.
LLD<2.
LLD<9.
LLD<1
LLD<2
LLD<1.
LLD<3.
LLD<2
LLD<8
LLD<1.
LLD<2
LLD<4.
LLD<4
LLD<2
LLD<2
LLD<2
LLD<1.

1.
LLD<5.
LLD<2
LLD<7.
LLD<2
LLD<1.
LLD<2.
LLD<2
LLD<1.
LLD<1.
LLD<7.
LLD<8.
LLD<5.
LLD<2
LLD<3.
LLD<4.
LLD<8.
LLD<2.
LLD<7
LLD<5.
LLD<2
LLD<2
LLD<2
LLD<7

56E+00
55E+01
27E+02
51E+00
08E+01
19E-01
39E-01
43E-01

.74E+00
.04E-01

66E+00
61E-01

.51E-01
.20E+00

10E+00

.23E-01

79E+00

.33E-01
.46E+00
.20E-01
.33E+00

75E+00
44E+00
40E+00

.42E-01

24E-01

.80E-01

37E+00
41E-01

.36E-01

92E+00
14E+00
18E+00
44E-01
32E-01

.77E-01

71E-01
87E-01
26E+00
23E-01

.73E-01

47E+01

.56E+00
.89E-01
.48E-01
.25E+01

LLD<3
LLD<2
LLD<2

LLD<1.

LLD<1.
LLD<7
LLD<2
LLD<«9
LLD<1.
LLD<2
LLD<1.
LLD<3
LLD<2
LLD<8
LLD<1.
LLD<2
LLD<4
LLD<4
LLD<2
LLD<2
LLD<«2
LLD<1.
+- 3.91E-01 1.
LLD<5
LLD<2
LLD<7.
LLD<2
LLD<1.
LLD<2
LLD<2
LLD<1.
LLD<1
LLD<7
LLD<8
LLD<5
LLD<2
LLD<3
LLD<4
LLD<«8
LLD<2
LLD<7
LLD<5
LLD<2
LLD<2
LLD<2
LLD<7.

.56E+00
.55E+01
.27E+02

51E+00
08E+01

.19E-01
.39E-01
.43E-01

74E+00

.04E-01

66E+00

.61E-01
.51E-01
.20E+00

10E+00

.23E-01
.79E+00
.33E-01
.46E+00
.20E-01
.33E+00

75E+00
44E+00

.40E+00
.42E-01

24E-01

.80E-01

37E+00

.41E-01
.36E-01

92E+00

.14E+00
.18E+00
.44E-01
.32E-01
.77E-01
.71E-01
.87E-01
.26E+00
.23E-01
.73E-01
.47E+01
.56E+00
.89E-01
.48E-01

25E+01

Error

+- 3.91E-01

Pl =

iy i

N i



PEAKS NOT USED IN ANALYSIS

-

"atroid Energy Net Area Error Gammas/séc

% lannel keVv counts %
79.23 39.96 2199. 22.6 8.48E+03
90.59 45.63 1131, 27.3 2.15E+03
239.50 119.99 6271. 51.0 6.27E+02
485.56 242.88 1262, 33.7 1.70E+02
489.52 244 .85 16774. 4.7 2.30E+03
592.00 296.04 829. 29.6 1.33E+02
682.67 341.34 2694 . 39.0 4.92E+02
694 .15 347.08 1533, 59.4 2.85E+02
735.54 367.75 1352, 14.2 2.66E+02
887.85 443 .85 3886. 5.6 9.21E+02
977.01  488.41 458, 34.0 1.20E+02
1127.89 563.81 742, 25.5 2.25E+02
1172.56 586.14 373, 43.9 1.18E+02
1356.71 678.19 295, 58.6 1.08E+02
1377.28 688.47 675. 24.0 2.51E+02
1552.00 775.82 467. 34.6 1.95E+02
1557.40 778.52 9489. 3.3 3.97E+03
1734.33 866.99 2757. 6.7 1.27E+03
1837.91 918.79 247. 46.0 1.20E+02
1921.21 960.46 636. 29.1  3.22E+02
2009.48 1004.61 432, 27.1  2.27E+02
2178.51 1089.16 "1138. 15.4 6.38E+02
oo ™425 .27  1212.63 705 . 14.6 4.28E+02
N 597.46 1298.81 742 . 11.0 4.72E+02
“2808.74 1404.56 577. 20.7 3.85E+02
2914.58 1457.55 292, 16.3 1.99E+02
3054.71 1527.71 125. 23.7 8.74E+01
3059.10 1529.90 129. 23.2 9.03E+01

020



(-7.6

0t1va
.***********************************
*
* GAMMA SPECTRUM ANALYSIS *
* B *
************************.************
CANBERRA SPECTRAN-AT V4.2a
hgtrw 28-NOV-95 11:16:42

ANALYSIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
ltiplet Analysis Performed.

g

Regular Output.
Analysis of Spectrum saved in Disk File SD0014

Measured by: dlv

Sample Description: C-28 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 7.7000E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLOOO

COLLECT started on 28-NOV-95 at 10:49:36

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 28-NOV-95 -
Efficiency Calibration performed 21-NOV-95



SR-85 LLD<2.46E+00 LLD<2.46E+00

I-133  LLD<3.11E+00 LLD<3.11E+00
.#2-140 LLD<1.06E+01 LLD<1.06E+01
{ 91M  LLD<3.06E+00 LLD<3.06E+00
“pl-207 LLD<2.96E+00 LLD<2.96E+00

TL-208 LLD<1.04E+01 LLD<1.04E+01

SB-124 LLD<2.67E+00 LLD<2.67E+00

CS-134 LLD<2.74E+00 LLD<2.74E+00

BI-214 LLD<7.72E+00 LLD<7.72E+00

RU-106 LLD<2.96E+01 LLD<2.96E+01

LA-142 LLD<5.49E+00 LLD<5.49E+00

AG-110M LLD<3.16E+00 LLD<3.16E+00

NB-97  LLD<3.23E+00 LLD<3.23E+00

CS-137 LLD<3.27E+00 LLD<3.27E+00

I-132 LLD<3.17E+00 LLD<3.17E+00

W-187  LLD<1.11E+01 LLD<1.11E+01

ZR-97  LLD<3.36E+00 LLD<3.36E+00

ZR-95  LLD<6.03E+00 LLD<6.03E+00

NB-95  LLD<3.36E+00 LLD<3.36E+00

TL-210 LLD<2.26E+01 LLD<2.26E+01

CO-58 4 .55E+00 +- 1.58E+00 4.55E+00 +- 1.58E+00

CS-136 LLD<3.34E+00 LLD<3.34E+00

MN-54  LLD<3.41E+00 LLD<3.41E+00

CO-56  LLD<3.55E+00 LLD<3.55E+00

I-134  LLD<4.24E+00 LLD<4.24E+00

TL-207 LLD<3.22E+03 \ LLD<3.22E+03

Y-88 LLD<3.97E+00 LLD<3.97E+00

4C-228 LLD<1.23E+01 LLD<1.23E+01
»7N-152 9.86E+02 +- 3.98E+01 9.86E+02 +- 3.98E+01
A2~ 234M LLD<4.51E+01 LLD<4.51E+01

SR-91  LLD<8.54E+00 LLD<8.54E+00

RB-89  LLD<6.54E+00 LLD<6.54E+00

FE-59  LLD<5.26E+00 LLD<5.26E+00

ZN-65  LLD<1.75E+01 LLD<1.75E+01

SC-46  LLD<3.33E+00 LLD<3.33E+00

TA-182 LLD<9.21E+00 LLD<9.21E+00

I-135 LLD<8.12E+00 LLD<8.12E+00

CL-39  LLD<5.38E+00 - LLD<5.38E+00

NA-22  LLD<2.26E+00 LLD<2.26E+00

AR-41  LLD<4.04E+00 LLD<4.04E+00

CO-60  LLD<1.46E+00 LLD<1.46E+00

NA-24  LLD<1.42E+00 LLD<1.42E+00

SR-92  LLD<1.31E+00 LLD<1.31E+00

SCH-000 9.14E+02 +- 3.62E+01 9.14E+02 +- 3.62E+01

CS-138 LLD<1.46E+00 LLD<1.46E+00

K-40 LLD<1.21E+01 LLD<1.21E+01

KR-88  LLD<7.43E+00 LLD<7.43E+00

TL-209 LLD<1.56E+00 LLD<1.56E+00

LA-140 LLD<5.53E-01 LLD<5.53E-01

AL-26  LLD<4.35E-01 LLD<4.35E-01

MN-56  LLD<9.27E-01 LLD<9.27E-01

RB-88  LLD<1.26E+00 LLD<1.26E+00

;motal 4.11E+03 +- 7.45E+01 4.11E+03 +- 7.45E+01

w5

Error Quotation at 1.96 Sigma
LLD Confidence Level at 95.0%



Results saved in File SD1128




et rw 28-NOV-95 09:12:01
e PEAK ANALYSTIS
PK Centroid Energy FWHM Backgnd Net Area Error Nuclides
channel keV keV  counts counts %
1C 79.23 39.96 1.8 15666. 2199. 22.6
2C 90.59 45.63 1.8 13264. 1131. 27.3
3? 239.50 119.99 1.4 16586. 6271. 51.0
47 243 .66 122.07 1.4 16017. 87697. 3.8 SE-75,S8SCL-000,
CO-57
5? 485.56 242 .88 1.5 6389. 1262, 33.7 PB-214
6? 489 .52 244 .85 1.5 6224. 16774. 4.7
7 592.00 296.04 1.6 5645. 829. 29.6 PB-214
8? 682.67 341.34 1.7 3623. 2694 . 39.0 (Cs-136
9? 688.54 344.27 1.7 3449. 45262. 3.2 BA-141,
SCM-000
107 694.15 347.08 1.7 3283. 1533. 59.4
11 735.54 367.75 1.6 3307. 1352. 14.2
12 822.25 411.08 1.6 3088. 2882. 7.0 AU-198
13 887.85 443 .85 1.5 3180. 3886. 5.6
14 977.01 488.41 1.6 2464. 458. 34.0
15 1127.89 563.81 1.6 3115. 742. 25.5 (CS-134,8B-122
16 1172.56 586.14 1.6 2653, 373. 43.9
17 1356.71 678.19 1.6 2714. 295, 58.6 I-134,AG110M
© 8 1377.28  688.47 1.8 2350. 675. 24.0
w98 1552.00 775.82 1.9 2092. 467. 34.6 BR-82
208 1557.40 778.52 1.9 2141. 9489. 3.3 MO-99
21 1620.61 810.13 2.5 1464. 342. 34.5 1I-132,C0-58
22 1734.33 866.99 2.0 2266. 2757. 6.7
23 1837.91 918.79 1.9 1249. 247. 46 .0
24? 1921.21 960.46 2.0 1105. 636. 29.1
25? 1927.50 963.60 2.0 1185. 9195. 3.3 EU-152
26 2009.48 1004.61 2.4 1095. 432, 27.1
27? 2170.99 1085.40 2.2 1008. 6335. 4.1 EU-152
28? 2178.51 1089.16 2.2 917. 1138. 15.4
29 2223.52 1111.69 2.2 1254. 8119. 2.6 TE-129,EU-152
30 2425.27 1212.63 2.1 682. 705. 14.6
31 2597.46 1298.81 1.9 319. 742. 11.0 1I-133
32C 2808.74 1404.56 2.3 197. 577. 20.7
33C 2815.23 1407.81 2.3 276. 9355. 2.4 EU-152,BI-214,
SCH-000
34 2914 .58 1457.55 2.3 96. 292, 16.3 I-135
35C 3054.71 1527.71 2.2 36. 125. 23.7
36C 3059.10 1529.90 2.2 31. 129. 23.2 KR-88
Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%
9 Multiplets processed.
it
C - Multiplet Analysis converged normally
$ - Multiplet Analysis Terminated because of no CHI-SQ improvement

? - Multiplet Analysis converged but GFIT > 4



hgtrw

Decayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M
‘-139
-139
RA-226
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211

-198
-125
-212

BE-7
HF-181
RU-103
KR-885

’mple : Eu-152 Standard
ata collected on 28-NOV-95 at 08:41:04

to

RADIONUCLTIDE

0. days,

28-NOV-95 09:12:01

0.0000 hours BEFORE the startrof COLLECT.

ANALYSTIS REPORT

Activity Concentration in pCi /gm
Decay
Error corrected

Measured

LLD<2.
LLD<2.
LLD<1.
LLD<1.
LLD<1.

9.

3
LLD<9.
LLD<1.
LLD<1.
LLD<1.
LLD<3.
LLD<2.
LLD<8.
LLD<1.
LLD<2
LLD<5.
LLD<4
LLD<2
LLD<2
LLD<1.
LLD<1.
LLD<4.
LLD<9.
LLD<4.
LLD<«8
LLD<3
LLD<1.
LLD<2
LLD<2.
LLD<1.

9.
LLD<«8
LLD<7
LLD<3
LLD<2
LLD<3
LLD<4
LLD<8.

2
LLD<7.
LLD<6.
LLD<2
LLD<2
LLD<2
LL.D<5.

87E+01
19E+02
83E+03
31E+01
10E+02
24E+02

.07E+02

37E+00
63E+01
97E+00
57E+01
59E+00
36E+00
79E+01
07E+01

.15E+00

32E+01

.48E+00
.77E+01
.19E+00

90E+01
41E+01
98E+00
89E+01
27E+00

.35E+00
.05E+00

39E+01

.53E+00

43E+00
92E+01
S3E+02

.21E+01
.54E+00
.14E+00
.79E+00
.03E+00
.27E+00

14E+01

.02E+01

10E+00
58E+02

.16E+01
.74E+00
.66E+00

62E+02

- LLD<2
LLD<2
LLD<1.
LLD<1.
LLD<1.

+- 3.66E+01 9.
+- 1.21E+01 3
LLD<9
LLD<1.
LLD<1.
LLD<1.
LLD<3
LLD<2
LLD<8
LLD<1.
LLD<2
LLD<5.
LLD<4
LLD<2
LLD<2
LLD<1
LLD<1
LLD<4
LLD<9
LLD<4
LLD«<8
LLD<3
LLD<1.
LLD<2
LLD<2
LLD<1
+- 3.40E+01 9
LLD<«8
LLD<7
LLD<3
LLD<2
LLD<3
LLD<4
LLD<8
+- 1.47E+00 2
LLD<7
LLD<6
LLD<2
LLD<2
LLD<2.
LLD<5.

.87E+01
.19E+02

83E+03
31E+01
10E+02
24E+02

.07E+02
.37E+00

63E+01
97E+00
57E+01

.59E+00
.36E+00
.79E+01

07E+01

.15E+00

32E+01

.48E+00
.77E+01
.19E+00
.90E+01
L41E+01
.98E+00
.89E+01
.27E+00
.35E+00
.05E+00

39E+01

.53E+00
.43E+00
.92E+01
.53E+02
.21E+01
.54E+00
.14E+00
.79E+00
.03E+00
.27E+00
.14E+01
.02E+01
.10E+00
.58E+02
.16E+01
.74E+00

66E+00
62E+02

Error

+- 3.66E+01
+- 1.21E+01

+- 3.40E+01

+- 1.47E+00



~~°~ror Quotation at 1.96 sigma

ak Confldence Level at 95.0%

%,

10 Multiplets processed.

Multiplet Analysis converged normally

Multiplet Analysis did NOT converge

Multiplet Analysis Terminated because of no CHI-SQ 1mprovement
Multiplet Analysis converged but GFIT > 4

Vw2 N
]

ENERGY RECALIBRATION REPORT

01d Calibration Coefficients:

Energy = 2.506734E-07*Ch"2 + 4.992493E-01*Ch + 3.714042E-01

New Calibration Coefficients:
Energy = 2.388365E-07*Ch"2 + 4.992538E-01*Ch + 4.032655E-01

0t
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*
* GAMMA SPECTRUM ANALYSTIS *
* *
* k *k Kk k K* *k Kk k Kk Kk k *k k % *k *k * k *k * * *k Kk * * * *k * *k *k *k *k * * %
CANBERRA SPECTRAN-AT V4.2a
hgtrw _ 28-NOV-95 09:12:01

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.
Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%
Multiplet Sensitivity: 3
Identification Energy Window: +- 1.00 keV.
Error Quotation: 1.96 sigma uncertainty.
P
LLD Calculation Performed. !
ltiplet Analysis Performed.

Regular Output.
Analysis of Spectrum saved in Disk File SD1128
Measured by: dlv

Sample Description: Eu-152 Standard

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 8.8840E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLOOO

COLLECT started on 28-NOV-95 at 08:41:04

COLLECT Live Time: 600. seconds
Real Time: 757 . seconds
Dead Time: 20.74 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 28-NOV-95
Efficiency Calibration performed 21-NOV-95



'///Z_,

0tva
i*’”m'**********************************
T GAMMA SPECTRUM RECALIBRATTION :
:**********************************:
CANBERRA SPECTRAN-AT V4.2a
hgtrw 28-NOV-95 08:23:17

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels from MCA Region FULL
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

Multiplet Analysis Performed.

e “jular Output.
“sSpectral data read directly from Multichannel Analyzer ANO
Analyzed by: dlv

Sample Description: Eu-152 Standard
COLLECT started on 28-NOV-95 at 07:56:07

COLLECT Live Time: 1200. sec.



1C
2C
3%
4N
5N
6N
77
8?

9?
107
11°?
12
13
142
157

167
17

20
21
22
23
24
25
267
277?
287
29
30
31
327
337
34
357
367
377
387
397
40
41
42

45C
46C
47

Centroid
channel

79.06
90.93
148.22
168.85
174.62
180.97

237.40

243 .45

485.31
489.40
494.20
591.95
658.79
682.08
688.51

693.91

735.49

822.22

887.95

977.30
1127.97
1172.51
1357.01
1377.03
1438.24
1551.47
1557.63
1563.37
1620.72
1734.57
1838.07
1921.88
1927.91
2010.27
2171.46
2179.11
2217.51
2223.90
2229.67
2425.66
2499.85
2548.70
2597.99
2815.99

2915.00
2921.66
3059.08

Energy
keVv

39.84
45.77
74 .37
84 .68
87.56
90.73
118.91
121.93

242.72
244.76
247.16
295.99
329.38
341.02
344 .23

346.92
367.70
411.03
443 .88
488.53
563.83
586.09
678.32
688.33
718.93
775.55
778.63
781.50
810.17
867.11
918.87
960.80
963.81
1005.01
1085.65

.1089.48

1108.69
1111.89
1114.78
1212.85
1249.98
1274 .44
1299.11
1408.24

1457.81
1461.15
1529.96

PEAK

FWHM Backgnd
keV counts

30073.
25061.
43401.
90485.
97696.
105638.
35907.
34289.

RFRWWWhRP
MU GONIN

12725.
12326.
11859.
11329.
9081.
7486 .
7140.

PRRPRRPRP e
S9Nuueu;

6850.
6576.
6265.
6255.
4888.
6585.
5185.
5227.
5063.
4450.
3855.
3858.
3860.
3640.
4686.
2613.
2476.
2621.
1886.
2251.
1988.
1660.
1708.
1752.
131e.

956.

596.

570.

652.

MONNENNNMNNNMNOMNMNNREFRNNNRPRRERRPRPRRPR
WOBRNNRPPENNOOORFRWUNOOOOOMNMNMOMWWYJIJIW

80.
68.
67.

wWwNN
N W W

28-NOV-95

ANALYSTIS

Net Area Error

counts %
4481. 16.5
2151. 21.7
2053. 36.8
4284. i11.8
4277 . 11.9
2117. 15.3
10346. 53.4
179928. 3.1
2264. 34.9
34070. 3.9
1524. 40.9
1417. 24 .4
432. 69.0
4937. 35.4
91092. 2.7
3194. 52.3
2740. 9.9
5906. 4.9
8051. 3.8
1037. 21.3
931. 29.1
802. 28.7
578. 41.5
1399. 17.3
331. 63.3
1251. 23.0
19244. 2.9
663. 41.3
334. 56.9
5469. 4.9
598. 28.3
1047. 28.6
17933. 2.5
964 . 15.9
12023. 3.0
2239. 10.7
1145. 18.7
15226. 2.8
480. 43.9
1451. 9.9
229. 47 .6
426. 21.3
1500. 7.3
19862. 1.5
456. 11.3
330. 13.1
507. 10.4

08:23:17

Nuclides

PB-214

PB-214,CD-109

SE-75,SCL-000,
CO-57
PB-214

PB-214
LA-140
CS-136
BA-141,
SCM-000

AU-198

CS-134,8B-122

I-134,AG110M

BR-82
MO-99

I-132,C0O-58

EU-152

EU-152

TE-129,EU-152
ZN-65

NA-22

I-133
EU-152,BI-214,
SCH-000

I-135

K-40

KR-88



PEAKS NOT USED IN ANALYSIS

~#~ntroid Energy Net Area Error Gammas/sec

{ nnel keV counts %
590.67 295.35 36. 48 .1 5.78E+00
676 .56 338.26 39. 45 .2 7.09E+00
1166.37 583.02 28. 53.3 8.78E+00
1454.96 727.29 14. 75.7 5.38E+00

019




GAMMA SPECTROSCOPY RESULTS FROM 11/28/95
FOR

CELLS 28,22,14,26,38,27,28,48,9,19,6,12,18,13,15,BACKGROUND



SR-85 LLD<4

I-133 LLD<4.
BA-140 LLD«<1.
.48E-01
.35E-01
.57E+00
.08E-01
.78E-01

-91M LLD<4
;“?£-207 LLD<3
*%« +a-208 LLD<1

SB-124 LLD<4
CS-134 LLD«7

BI-214 1.
RU-106 LLD<4.
LA-142 LLD<6.
.50E-01

AG-110M LLD<8

NB-97 LLD<8.
.01E-01
.34E-01
.55E+00
.42E-01

CS-137 4
I-132 LLD<5
W-187 LLD<1
ZR-97 LLD<4

ZR-95 LLD<5.
NB-95 LLD<3.
.34E+00
.56E-01
.84E-01
.20E-01
.07E-01
.90E-01
.68E+02
.53E-01
.33E400

TL-210 LLD<2
CO-58 LILD<4
CS-136 LLD<3
MN-54 LLD<4
CO-56 LLD<5
I-134 LLD<5
TL-207 LLD<2
Y-88 LLD<3
AC-228 LLD<2

U-152 LLD<4.
.08E+00
.26E+00
.96E-01
.12E+00

A" .-234M LLD<5
RB-89 LLD<8
FE-59 LLD<1

ZN-65 LLD<1.
.24E-01
TA-182 LLD<1.
I-135 LLD<1.
.53E-01
.55E-01
.05E-01
.72E-01
.85E-01
.54E-01
.50E+00
.43E-01

SC-46 LLD<5

CL-39 LLD<«8
NA-22 LLD<3
AR-41 LLD<5
CO-60 LLD<6
NA-24 LLD<3
SR-92 LLD<3
SCH-000 LLD<2
CS-138 LLD<8

K-40 1.
KR-88 LLD<3.
.42E+00

TL-209 LILD<1

LA-140 LLD<4.
AL-26 LLD<4.
MN-56 LLD<2.
.03E+00

RB-88 LLD<3

.82E-01

43E-01
45E+00

60E+00
17E+00
47E-01

57E-01

84E-01
04E-01

86E+00

11E+00

46E+00
99E+00

77E+01
95E+00

22E-01
54E-01
67E+00

+_

+_

+
'

6.12E-01

3.03E-01

5.49E+00

Total 3.

-~

i g

O5E+01

Error Quotation at 1
LLD Confidence Level

.96

at

7.61E+00

Sigma
95.0%

LLD<«4
LLD<4

LLD<4
LLD<«3
LLD<1
LLD<4
LLD<7

1
LLD<4
LLD<6
LLD<«8
LLD<8

4
LLD<5
LLD<1
LLD<4
LLD<5

LLD<2
LLD<4
LLD<3
LLD<4
LLD<5
LLD<5

LLD<3
LLD<2
LLD<4
LLD<5
LLD<1
LLD<«8
LLD<1
LLD<1
LLD<5
LLD<1

LLD<8
LLD<3
LLD<5
LLD<6
LLD<3
LLD<3
LLD<2
LLD<«8

1.
.95E+00
.42E+00
.22E-01
.54E-01
.67E+00
.03E+00

LLD<3
LLD<1
LLD<4
LLD<4
LLD<2
LLD<3

.05E+01 +- 7.61E+00

.82E-01
.43E-01
LLD<1.
.48E-01
.35E-01
.57E+00
.08E-01
.78E-01
.60E+00 +- 6.12E-01
.17E+00
.47E-01
.50E-01
.57E-01
.01E-01 +- 3.03E-01
.34E-01
.55E+00
.42E-01
.84E-01
LLD<3.
.34E+00
.56E-01
.84E-01
.20E-01
.07E-01
.90E-01
LLD<2.
.53E-01
.33E+00
.86E+00
.08E+00
.26E+00
.96E-01
.12E+00
.11E+00
.24E-01
.46E+00
LLD<1.

45E+00

04E-01

68E+02

99E+00

.53E-01
.55E-01
.05E-01
.72E-01
.85E-01
.54E-01
.50E+00
.43E-01

77E+01 +- 5.49E+00

e s Es e e e e



Results saved in File SD0013



hgtrw 27-NOV-95 15:00:30
' PEAK ANALYSTIS

PK Centroid Energy FWHM Backgnd Net Area Error Nuclides

channel keV kev counts counts %

1 477 .97 239.05 1.6 65. 102. 31.7 PB-212

2 590.67 295.35 2.1 18. 36. 48.1 PB-214

3 676 .56 338.26 1.4 18. 39. 45.2 AC-228

43 703.50 351.72 1.4 11. 30. 63.0 BI-211,PB-214
5 1166.37 583.02 1.1 12. 28. 53.3 TL-208

6 1218.24 608.95 1.3 4. 34. 38.2 XE-135,BI-214
7 1323.53 661.58 2.0 12. 18. 75.4 (CS-137

8 1454 .96 727.29 0.6 5. 14. 75.7 BI-212

9 2919.34 1459.99 2.1 4, 49, 30.8 K-40

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

1 Multiplets processed.

$ - Multiplet Analysis Terminated because of no CHI-SQ improvement




hgtrw

cayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M
BA-139
‘-139
-226
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
1-131
SN-113
KR-87
PB-211
AU-198

-125
-212
E-7

HF-181
RU-103
KR-85

mple: C-25 Soil
ta collected on 27-NOV-95 at 14:42:17
e

to

RADIONUCLTIDE

0. days,

Activity Concentration in pCi /gm

Measured

LLD<4
LLD<3
LLD<2

LLD<1.
LLD<1.
.00E-01
.99E-01

LLD<9
L1D<2

LLD<1.
.35E+00
.81E-01

LLD<2
LLD<2

LLD<1.
.52E-01
.73E-01

LLD<4
LLD<2

LLD<9.
LLD<1.
.67E-01

LLD<2

LLD<6.
LLD<6.
.70E+00
.76E-01
.90E+00
.43E+00

LLD<2
LLD<2
LLD<2
LLD<2

1.
LLD<6.
.85E-01

LLD<2

LLD<1.
.20E-01

LLD<5

LLD<1.
.21E-01
.15E-01
.61E+00

LLD<4
LLD<3
LLD<3

LILD<1.
.20E+00

8

9.
.23E-01
.64E-01

LLD<7
LLD<3

LLD<5.
LLD<5.
.23E+01
.54E-01

LLD<1
LLD<3

LLD<9.
.98E+01
.19E+00
.56E-01

L1LD<9
LLD<3
LLD<3

LLD<3.
LID<1.

.39E+00
.14E+01
.66E+02

99E+00
43E+01

05E+00

89E+00

49E+00
31E+00

57E+00
10E-01

68E+00
94E+00

18E+00

85E+00

65E+00

58E-01

01E-01
94E-01

92E-01

91E-01
10E+02

Decay
Error corrected

LLD<4
LLD<3
LLD<2
LLD<1.

LLD<1.

LLD<«9.
LLD<2
LLD<1.
LLD<2
LLD<2
LLD<1.
LLD<4
LLD<2
LLD<9
LLD<1.
LLD<2
LLD<6
LLD<6
LLD<2
LLD<2
LLD<2
LLD<2
+- 5.35E-01 1.
' LLD<6
LLD<2
LLD<1.
LLD<5
LLD<1.
LLD<4
LLD<3
LLD<3
LLD<1.
+- 5.17E+00 8
+- 6.03E-01 9
LLD<?7
LLD<3
LLD<S5.
LLD<5
LLD<1.
LLD<3
LLD<«9
LLD<9
LLD<3
LLD<3
LLD<3
LLD<1.

.39E+00
.14E+01
.66E+02

99E+00
43E+01
00E-01

.99E-01

05E+00

.35E+00
.81E-01

89E+00

.52E-01
.73E-01
.49E+00

31E+400

.67E-01
.57E+00
.10E-01
.70E+00
.76E-01
.90E+00
.43E+00

68E+00

.94E+00
.85E-01

18E+00

.20E-01

85E+00

.21E-01
.15E-01
.61E+00

65E+00

.20E+00
.58E-01
.23E-01
.64E-01

0l1E-01

.94E-01

23E+01

.54E-01
.92E-01
.98E+01
.19E+00
.56E-01
.91E-01

10E+02

+—

+-.
+—

27-NOV-95 15:00:30

0.0000 hours BEFORE the start of COLLECT.

ANALYSIS REPORT

Error

5.35E-01

5.17E+00
6.03E-01



PEAKS NOT USED IN ANALYSIS

-~

ntroid Energy Net Area Error Gammas/sec

- annel keV counts %
676 .44 338.20 24, 64.1 4 .30E+00
0:0©

W&‘-; .
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Otva

***********************************

GAMMA SPECTRUM ANALYSTIS

*

***********************************

CANBERRA SPECTRAN-AT V4.2a

hgtrw 27-NOV-95

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
Multiplet Analysis Performed.

‘gul ar Output.

Analysis of Spectrum saved in Disk File SDO0013
Measured by: dlv

Sample Description: C-25 Soil
Geometry Description: Capsule Type Marinelli Beaker

* F * * %

15:00:30

Sample Size: 4.8100E+02 gm / Conversion Factor: 1.0000E+00

Standard Size: 8.8840E+02 gm
Analysis Library file: ANLOOO

COLLECT started on 27-NOV-95 at 14:42:17

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 27-NOV-95
Efficiency Calibration performed 21-NOV-95

Souuinl?”



SR-85 LLD<4.32E-01 . LLD<4.32E-01

I-133 LLD<3.87E-01 LLD<3.87E-01
BA-140 LLD<1.58E+00 LLD<1.58E+00
«A?“91M LLD<3.58E-01 LLD<3.58E-01
; 207 LLD<3.04E-01 LLD<3.04E-01
w . l=-208 LLD<1.27E+00 LLD<1.27E+00
SB-124 LLD<4.22E-01 LLD<4.22E-01
CS-134 LLD<7.79E-01 LLD<7.79E-01
BI-214 1.01E+00 +- 7.90E-01 1.01E+00 +- 7.90E-01
RU-106 LLD<3.10E+00 LLD<3.10E+00
LA-142 LLD<7.07E-01 LLD<7.07E-01
AG-110M LLD<8.25E-01 LLD<8.25E-01
NB-97 LLD<8.31E-01 LLD<8.31E-0Q1
CS-137 9.95E-01 +- 3.17E-01 9.95E-01 +- 3.17E-01
I-132 LLD<5.01E-01 LILD<5.01E-01
W-187 LLD<1.26E+00 LLD<1.26E+00
ZR-97 LLD<4.99E-01 LLD<4 .99E-01
ZR-95 LLD<6.33E-01 LILD<6.33E-01
NB-95 LLD<3.45E-01 LLD<3.45E-01
TL-210 LLD<2.69E+00 LLD<2.69E+00
CO-58 LLD<4 .34E-01 LLD<4.34E-01
CS-136 LLD<2.79E-01 LLD<2.79E-01
MN-54 LLD<4 .86E-01 LLD<4 .86E-01
CO-56 LLD<4 .49E-01 LLD<4 .49E-01
I-134 LLD<4.95E-01 LLD<4.95E-01
TL-207 LLD<«<3.25E+02 LILD<3.25E+02
.94E-01 LLD<4.94E-01
.95E+00 LLD<1.95E+00
.88E+00 LLD<4.88E+00
.61E+00 LID<3.61E+00
.82E+00 LLD<1.82E+00
.15E+00 LLD<1.15E+00
FE-59 LLD<«8.58E-01 LLD<8.58E-01
ZN-65 LLD<1.52E+00 LLD<1.52E+00
SC-46 LLD<6.96E-01 LLD<6.96E-01
TA-182 LLD<1.73E+00 LLD<1.73E+00
I-135 LLD<1.12E+00 LLD<1.12E+00
CL-39 LLD<1.14E+00 LLD<1.14E+00
NA-22 LLD<4 .39E-01 LLD<4 .39E-01
AR-41 LLD<5.17E-01 LLD<5.17E-01
CO-60 LLD<7.39E-01 LLD<7.39E-01
NA-24 LLD<5.56E-01 LLD<5.56E-01
SR-92 LLD<3.07E-01 LLD<3.07E-01
SCH-000 LLD<1.86E+00 LLD<1.86E+00
CS-138 LLD<5.30E-01 LLD<5.30E-01
K-40 LLD<9.86E+00 LLD<9.86E+00
KR-88 LLD<3.67E+00 LLD<3.67E+00
TL-209 LLD<1.48E+00 LLD<1.48E+00
LA-140 LLD<3.85E-01 LLD<3.85E-01
AL-26 LLD<3.50E-01 LLD<3.50E-01
MN-56 LLD<1.31E+00 LLD<1.31E+00
RB-88 LLD<2.72E+00 LLD<2.72E+00
Total 2.04E+01 +- 4.87E+00 2.04E+01 +- 4.87E+00

~

o

Error Quotation at 1.96 Sigma
LLD Confidence Level at 95.0%



Results saved in File SD0012



hgtrw

-

JTIg

PK Centroid

channel
1 477 .43
2 676 .44
3 704.06
4N 1218.06
5 1322.85

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

N - Multiplet Analysis did NOT converge

Energy
keV

238.78
338.20
352.00

608.86

661.24

PEAK

FWHM Backgnd

keV

RN R
VUIWOo

ANALYSIS

counts

36.
16.
10.
19.

4.

counts

90.
24.
55.
22.
45.

%

28.
64.
31.
77.
31.

Net Area Error

NSO WER 3

27-NOV-95 14:41:17

Nuclides

PB-212
AC-228
BI-211,PB-214
XE-135,BI-214
CS-137



hgtrw

cayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M

A-139
-139
-226

BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198

-125
-212
E-7

HF-181
RU-103
KR-85

mple: C-49 Soil
ta collected on 27-NOV-95 at 14:28:20
e

to

RADIONUCLTIDE

0. days,

27-NOV-95 14:41:17

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Activity Concentration in pCi /gm
Decay
Error corrected

Measured

LLD<4
LLD<3
LLD<2
LLD«<1.
LLD<1.
LLD<S
LLD<3
LLD<1.
LLD<2
LLD<2
LLD<2
LLD<4
LLD<3
LLD<9
LLD<«1.
LLD<2
LLD<5
LLD<6
LLD<3
LLD<3
LLD<3
LLD<2

1.
LLD<7
LLD<2
LLD<«1
LLD<4
LLD<1.
LLD<3
LLD<3
LLD<2
LLD<1.

1.

1.
LLD<«8
LLD<3
LLD<4
LLD<6
LLD<1.
LLD<3.
LLD<1.
LLD<1.
LLD<3
LLD<3
LLD<3
LLD<9.

.33E+00
.27E+01
.46E+02

92E+00
17E+01

.28E-01
.08E-01

05E+00

.07E+00
.22E-01
.05E+00
.63E-01
.20E-01
.53E+00

30E+00

.63E-01
.98E+00
.14E-01
.43E+00
.12E-01
.19E+00
.38E+00

47E+00

.10E+00
.80E-01
.02E+00
.86E-01

84E+00

.71E-01
.15E-01
.51E+00

38E+00
S1E+01
76E+00

.23E-01
.52E-01
.18E-01
.70E-01

05E+01
11E-01
08E+00
06E+02

.43E+00
.55E-01
.91E-01

88E+01

LLD<4.
LLD<3.
LLD<2.
LLD<1.
LLD<1.
LLD<9.
LLD<3.
LLD<1.
LLD<2.
LLD<2.
LLD<2.
LLD<4.
LLD<3
LI.D<9
LLD<1.
LLD<2
LLD<5
LLD<6.
LLD<3
LLD<3
LLD<«3
LLD<2
+- 4.24E-01 1.
LLD<7
LLD<2
LLD<1
LLD<4
LILD<1
LLD<3
LLD<3
LLD<«2
LLD<1.
+- 4.74E+00 1.
+- 5.53E-01 1
LLD<«8
LLD«<3
LLD<4
LLD<6
LLD<1.
LLD<3
LLD<1.
LLD<1.
LLD<3
LLD<3
LLD<3
LLD<S

33E+00
27E+01
46E+02
92E+00
17E+01
28E-01
08E-01
0S5E+00
07E+00
22E-01
0SE+00
63E-01

.20E-01
.53E+00

30E+00

.63E-01
.98E+00

14E-01

.43E+00
.12E-01
.19E+00
.38E+00

47E+00

.10E+00
.80E-01
.02E+00
.86E-01
.84E+00
.71E-01
.15E-01
.51E+00

38E+00
51E+01

.76E+00
.23E-01
.52E-01
.18E-01
.70E-01

0S5E+01

.11E-01

08E+00
06E+02

.43E+00
.58E-01
.91E-01
.88E+01

Error

+- 4.24E-01

+- 4.74E+00
+- 5.53E-01
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- GAMMA SPECTRUM ANALYSIS

*

* % Kk * Kk * k Kk Kk * *k % * Kk Kk * * * * *k *k *x %k *k *k * *k *k ¥ Kk * * * * *

CANBERRA SPECTRAN-AT V4.2a

hgtrw 27-NOV-95

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
Multiplet Analysis Performed.

w, fJular Output.
‘Analysis of Spectrum saved in Disk File SD0012
Measured by: dlv

Sample Description: C-49 Soil
Geometry Description: Capsule Type Marinelli Beaker

* % % % *

14:41:17

Sample Size: 4.8700E+02 gm / Conversion Factor: 1.0000E+00

Standard Size: 8.8840E+02 gm
Analysis Library file: ANLOOO

COLLECT started on 27-NOV-95 at 14:28:20

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 27-NOV-95
Efficiency Calibration performed 21-NOV-95



PEAKS NOT USED IN ANALYSIS

."elntroid Energy Net Area Error Gammas/sec

annel keV counts %

601.26 300.43 13. 97.7 2.17E+00

677.54 338.55 20. 78.4 3.58E+00
03Q



Results saved in File SD0011

.




PEAKS NOT USED IN ANALYSIS

‘ntroid Energy Net Area Error Gammas/sec

annel keV counts %

591.00 295.51 32. 57.9 5.06E+00
1166.37 583.02 39. 35.3 1.24E+01
0:©



hgtrw

~
\

“mple: C-24 Soil

ta collected on 27-NOV-95 at 14:05:05

= Jecayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M

’BA 139
. 0-139

;%Z.A-226
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198

~]-125
-212
wopE-7
HF-181
RU-103
KR-85

to

RADIONUCLTIDE

0. days,

Activity Concentration in pCi /gm

Measured

LLD<3
LLD<2
LLD<2

LLD<1.
.08E+01
.72E-01
.23E-01
.61E-01
.06E+00
.27E-01

LLD<1
LLD<6
LLD<2
LLD<9
LLD<2
LLD<2

LLD<1.
LLD<3.
.24E-01
.68E+00

LLD<2
LLD<7

LLD<1.
.19E-01
.99E+00

LLD<2
LLD<5

LLD<4.
.54E+00

LLD<2

LLD<2.
.83E+00

LLD<2

LLD<1.

1.
.80E+00
.29E-01
.75E-01
.19E-01

LLD<5
LLD<2
LLD<7
LLD<4

LLD<1.:
.85E-01
.35E-01
.02E+00

LLD<2
LLD<?2
LLD<2

LLD<1.

1.

1.
LLD<5.
.69E-01
.02E-01
.05E-01
.98E+00

LLD<2
LLD<4
LLD<5
LLD<8

LLD<2.
LLD<S8.
.59E+01
.33E+00

LLD<7
LLD<2

LLD<2.
.75E-01

LLD<2

LLD<8.

.64E+00
.60E+01
.39E+02

68E+00

66E+00
80E-01

08E+00

82E-01
23E-01

79E+00
44E+00

30E+00

18E+00
04E+01
22E+00
95E-01

13E-01

81E-01

76E-01

25E+01

Decay

Error corrected

LLD<3
LLD<2
LLD<2

LLD<1.
LID<1.

LLD<6
LLD<2
LLD<«9
LLD<2
LLD<«2
LLD<1
LLD<3
LLD<2
LLD<?7

LLD<1.

LLD<2
LLD<5
LLD<4
LLD<2
LLD<2
LLD<2

LLD<1.
+- 3.74E-01 1.

LLD<5
LLD<2
LLD<«7
LLD<4
LLD<1
LLD<2
LLD<2
LILD<2

LLD<1.
+- 3.43E+00 1.
+- 4 _00E-01 1.

LLD<5
LLD<2
LLD<4
LLD<5

LLD<8.

LLD<2
LLD<«8
LLD<?7
LLD<2
LLD<2
LLD<2
LLD<«8

.64E+00
.60E+01
.39E+402
68E+00
08E+01
.72E-01
.23E-01
.61E-01
.06E+00
.27E-01
.66E+00
.80E-01
.24E-01
.68E+00
08E+00
.19E-01
.99E+00
.82E-01
.54E+0Q0
.23E-01
.83E+00
79E+00
44E+00
.80E+00
.29E-01
.75E-01
.19E-01
.30E+00
.85E-01
.35E-01
.02E+00
18E+00
04E+01
22E+00
.95E-01
.69E-01
.02E-01
.05E-01
98E+00
.13E-01
.81E-01
.59E+01
.33E+00
.76E-01
.75E-01
.25E+01

+—

+-
+—

27-NOV-95 14:27:30

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Exrror

3.74E-01

3.43E+00
4.00E-01



SR-85
I-133
BA-140

s O 1M
@
-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
Cs-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CsS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
EU-152
-234M
-91
RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total

Error Quotation at 1.

LLD<3
LLD<3
LLD<9

LLD<3.
.17E-01

LLD<3

L1LD«<1.
.33E-01

LLD<3

LLD<5.

1.
.13E+00
.98E-01
.86E-01
.90E-01

LLD<3
LLD<5
LLD<4
LLD<4

4.
.99E-01
.24E+00

LLD<2
LLD<1

LLD<2.
LLD<7.
.35E-01

LLD<3

LI.D<1.
.55E-01
.63E-01
.20E-01
.04E-01
.76E-01
.62E+02

LLD<3
LLD<«3
LLD<3
LLD<3
LLD<3
LLD<3

LLD<4.
LLD<1.
.61E+00

LLD<3

LLD<4.
LLD<1.
LLD<7.
LLD<6.
.38E-01

LLD<9

LLD<4.
LLD<1.
LLD<1.
.02E-01
.58E-01
.52E-01
.61E-01
.09E-01

LLD<«8
LLD<4
LLD<4
LLD<2
LLD<3

LLD<3.
LLD<1.
.20E-01
2.
.64E+00
:89E-01
LLD<4.
.15E-02

LLD<6

LLD<2
LLD<7

LLD<8

LLD<3.
LLD<1.

.61E-01
.03E-01
.79E-01

0SE-01
07E+00

86E-01
11E+00

18E-01
68E-01
37E-01

74E+00

99E-01
25E+00

66E+00
19E+00
88E-01
12E-01

77E-01

27E+00
68E+00

87E-01
51E+00

07E+01

24E-01

06E-01
97E+00

+—

+- 2.25E-01

+
|

6.22E-01

5.14E+00

.53E+01

LLD Confidence Level

96
at

6.23E+00

Sigma
95.0%

LLD<3.
LLD<3.
LLD<9.
LLD<3.
LLD<3
LLD<1.
LLD<3
LLD<5.

1.
LLD<3
LLD<5
LLD<4
LLD<4

4
LLD<2
LLD<1
LLD<2
LLD<7
LLD<3
LLD<1.
LLD<3
LLD<3
LLD<3
LLD<3
LLD<3
LLD<3
LLD<4.
LLD<1.
LLD<3
LLD<4
LLD<1.
LLD<7
LLD<6
LLD<9
LLD<4
LLD<1.
LLD<1.
LLD<8
LLD<4
LLD<4
LLD<2
LLD<3
LLD<3
LLD<1.
LLD<6

2
LLD<2
LLD<7
LLD<4
LLD<8.
LLD<3.
LILD<1.

61E-01
03E-01
79E-01
05E-01

.17E-01

07E+00

.33E-01

86E-01
11E+00 +-

.13E+00
.98E-01
.86E-01
.90E-01
.18E-01 +-
.99E-01
.24E+00
.68E-01
.37E-01
.35E-01

74E+00

.55E-01
.63E-01
.20E-01
.04E-01
.76E-01
.62E+02

99E-01
25E+00

.61E+00
.66E+00

19E+00

.88E-01
.12E-01
.38E-01
.77E-01

27E+00
68E+00

.02E-01
.58E-01
.52E-01
.61E-01
.09E-01
.87E-01

51E+00

.20E-01
.07E+01 +-
.64E+00
.89E-01
.24E-01

15E-02
06E-01
97E+00

6.22E-01

2.25E-01

5.14E+00

.53E+01 +-

6.23E+00
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CANBERRA SPECTRAN-AT V4.2a

GAMMA SPECTRUM ANALYSTIS

* % % ¥ *

hgtrw : 27-NOV-95 14:27:30

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: it / Geometry Number: . 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.

Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.
Error Quotation: 1.96 sigma uncertainty.

LILD Calculation Performed.
Multiplet Analysis Performed.

_ﬂgular Output.

V

”ﬁnaly51s of Spectrum saved in Disk File SD0011
Measured by: dlv

Sample Description: C-24 Soil
Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 6.7300E+02 gm / Conversion Factor:

Standard Size: 8.8840E+02 gm
Analysis Library file: ANLOOO

COLLECT started on 27-NOV-95 at 14:05:05
COLLECT Live Time: 600. seconds

Real Time: 601. seconds
Dead Time: 0.17 %

1.0000E+00

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

Energy Calibration performed 27-NOV-95
Efficiency Calibration performed 21-NOV-95



hgtrw

PK Centroid
channel

477
591

1166
1218
1322
2920

NovUi b w

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

704.
.37
.38
.71
.01

.24
.00

18

Energy
keV

238
295
352
583
609

661.

1460

.69
.51
.06
.02
.02
17
.32

PEAK

FWHM Backgnd
ev

P

NHBRR PR
© N RO IO

ANALYSTIS

counts

58.
23.
11.

4.
21.
10.

7.

Net Area

counts

122.
32.
53.
39.
33.
26.
80.

%

25.
57.
32.
35.
56.
53.
24.

Error

OO OWOmWom

27-NOV-95 14:27:30 -~

Nuclides

PB-212

PB-214
BI-211,PB-214
TL-208
XE-135,BI-214
CS-137

K-40



Results saved in File SD0010

Ll A

S

S



PEAKS NOT USED IN ANALYSIS

‘ntroid Energy Net Area Error Gammas/sec

annel keV counts %

589.89 294 .96 19. 96 .0 3.06E+00

676.73 338.34 21. 77.7 3.90E+00
1020.98 510.36 25. 52.7 6.77E+00
010



hgtrw

“secayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M
_BA-139
T -139
nih=226
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198
+"3.3125
n .-212
“=SE-7
HF-181
RU-103
KR-85

to

RADIONUCLTIDE

~"ample: C-20 Soil
ta collected on 27-NOV-95 at 13:41:29

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

27-NOV-95 14:04:12

ANALYSTIS REPORT

Activity Concentration in pCi /gm

Measured

LLD<3
LLD<2
LLD<2
LLD<1.
LLD<1
LLD<7
LLD«<2
LLD<1.
LLD<2
LLD<2
LLD<1
LLD<3
LLD<2
LLD<8
LLD<«1.
LLD<2
LLD<5
LLD<4
LLD<«2
LLD<2
LLD<2
LLD<1.

1.
LLD<6
LLD<«2
LLD<«9.
LLD<3
LLD<1.
LLD<2
LLD<2
LLD«<2
LLD<1.
LLD<8
LLD<9
LLD<5
LLD<2
LLD<3
LLD<5
LLD<9
LLD<2
LLD<8.
LLD<«7
LLD<2
LLD<3.
LLD<2
LLD<8.

.42E+00
.58E+01
.05E+02

78E+00

.15E+01
.55E-01
.51E-01

06E+00

.17E+00
.36E-01
.76E+00
.86E-01
.58E-01
.34E+00

05E+00

.13E-01
.62E+00
.90E-01
.43E+00
.05E-01
.88E+00

80E+00
53E+00

.56E+00
.73E-01

96E-01

.42E-01

49E+00

.84E-01
.74E-01
.29E+00

22E+00

.17E+400
.45E-01
.86E-01
.77E-01
.91E-01
.20E-01
.32E+00
.33E-01

48E-01

.91E+01
.90E+00

S6E-01

.47E-01

41E+01

Decay

Error corrected

LLD<3
LLD<2
LLD<2

LLD<1.
LLD<1.

LLD<7
LLD<2

LLD<1.

LLD<2
LLD<2

LLD<1.

LLD<3
LLD<2

LLD<8.
LLD<1.

LLD<2
LLD<5
LLD<4
LLD<2
LLD<2
LLD<2

LLD<1.
+- 4,02E-01 1.

LLD<6
LLD<2
LLD<9
LLD<3

LLD<1.

LLD<2
LLD<2
LLD<2

LLD<1.

LLD<8
LLD<9
LLD<5
LLD<2
LLD<3
LLD<5
LLD<9
LLD<2
LLD<8
LLD<7
LLD<2
LLD<3
LLD<2
LLD<8

.42E+00
.58E+01
.05E+02
78E+00
15E+01
.55E-01
.51E-01
06E+00
.17E+00
.36E-01
76E+00
.86E-01
.58E-01
34E+00
05E+00
.13E-01
.62E+00
.90E-01
.43E+00
.05E-01
.88E+00
80E+00
S3E+00
.56E+00
.73E-01
.96E-01
.42E-01
49E+00
.84E-01
.74E-01
.29E+00
22E+00
.17E+00
.45E-01
.86E-01
.77E-01
.91E-01
.20E-01
.32E+00
.33E-01
.48E-01
.91E+01
.90E+00
.56E-01
.47E-01
.41E+01

+_

Error

4.02E-01



SR-85
I-133
BA-140

91M
.-207
TL-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
. CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228

-152
-234M
-91

RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total

Error Quotation at 1.

LLD<3
LLD<«3

LLD<1.
.87E-01
.68E-01

LLD<2
LLD<2

LLD«<1.
.16E-01

LLD<3

LLD<5.

9.
.96E+00
.28E-01

L1LD<2
LLD<5

LLD<5.
.00E-01
.78E-01

LLD<6
4

LLD<4.
LLD<1.
.65E-01

LLD<3

LLD<6.
.51E-01

LLD<3

LLD<1.
.59E-01
.75E-01
.87E-01
.41E-01
.16E-01
.86E+02
.81E-01
.65E+00
.98E+00

LLD<3
LLD<2
LLD<3
LLD<2
LLD<3
LLD<2
LLD<3
LLD<1
LLD<3

LLD<3.
LLD<1.
LLD<8.
.24E-01

LLD<9

LLD<9.
LLD<S5.
LLD<1.
LLD<1.
LLD<1.
.64E-01
.50E-01
.93E-01

LLD<3
LLD<5
LLD<4

LLD<4.
.08E-01
.01E+00

LLD<3
LLD<2

LLD<6.
.46E+01
.13E+00

2
LLD<2

LLD<1.
.57E-01

LLD<3

LLD<4.
LLD<1.
.78E+00

LLD<2

.68E-01
.25E-01

31E+00

16E+00
48E-01
52E-01
96E-01
76E-01
00E+00
49E-01

84E+00

01E+00
11E+00
49E-01

46E-01
55E-01
48E+00

57E+00
11E+00

90E-01

15E-01

18E+00

22E-01
65E+00

+-.

+_

+
1

5.43E-01

2.46E-01

5.24E+00

.76E+01

LLD Confidence Level

96
at

5.29E+00

Sigma
95.0%

LLD<3
LLD<3

LLD<1.
.87E-01
.68E-01

LLD<«2
LLD<2

LLD<1.
LLD<3.
.48E-01

LLD<«5

9.
.96E+00
.28E-01
.96E-01
.00E-01

LLD<2
LLD<5
LLD<5
LLD<6

4.
.76E-01

LLD<4

LLD<1.
.65E-01
.49E-01
.51E-01
.84E+00
.59E-01
.75E-01
.87E-01
.41E-01
.16E-01
.86E+02
.81E-01

LLD<3
LLD<6
LLD<3
LLD<1
LLD<3
LLD<2
LLD<3
LLD<2
LLD<3
LLD<2
LLD<3

LLD<1.
.98E+00
.01E+00

LLD<3
LLD<3

LLD<1.
.49E-01
.24E-01

LLD<8
LLD<9

LLD<9.
.55E-01

LLD<5

LLD<1.
LLD<1.
.11E+00
.64E-01

LLD<«1
LLD<3

LLD<5.
.93E-01
.90E-01
.08E-01
.01E+00
.15E-01
2.
.13E+00

LLD<4
LLD<4
LLD<«3
LLD<2
LLD«<§

LLD<2

LLD<1.
.57E-01
.22E-01

LLD<3
LLD<4

LLD<1.
.78E+00

LLD<2

.76E+01 +- 5.29E+4+00

.68E-01
.25E-01

31E+00
16E+00
16E-01

52E-01 +- 5.43E-01

78E-01 +- 2.46E-01

00E+00

65E+00

11E+00

46E-01

48E+00

57E+00

S50E-01

46E+01 +- 5.24E+00

18E+00

65E+00



PEAKS NOT USED IN ANALYSIS

Introid Energy Net Area Error Gammas/sec

7" annel keV counts %
 676.75  338.35 23.  86.0 4.12E+00
1166.13 582.90 38. 37.3 1.20E+01
010




hgtrw

PK Centroid
channel

477
589
676
1020

B W NP

1218

~N o in

2919

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

.71
.89
.73
.98

.12
1323.
.87

77

Energy
keVv

238
294
338
510

608

661.

1460

.93
.96
.34
.36

.89
70
.25

PEAK

FWHM

~
<

1 Multiplets processed.

N - Multiplet Analysis did NOT converge

BNOR
NEWON

(N
Sopr

ANALYSIS

Backgnd

counts

49.
29.
19.

counts

118.
19.
21.
25.

26.
27.
87.

%

26.
96.
77.
52.

57.
51.
21.

27-NOV-95 14:04:12

Net Area Error

N3O Oo

owumno

Nuclides

PB-212

PB-214

AC-228
TL-208,NA-22,
ANN-RD
XE-135,BI-214
CS-137

K-40



PEAKS NOT USED IN ANALYSIS

ntroid Energy Net Area Error Gammas/sec

% ciuannel keV counts %
591.61 295.85 43. 49.5 6.89E+00
677.02 338.52 24 . 87.8 4 .40E+00
926.37 463.10 17. 80.0 4.12E+00
1937.40 968.55 21. 63.1 1.08E+01
1968.02 983.87 6. 80.0 3.10E+00
019



C - 27 “r />

Qtve

’**********************************

* GAMMA SPECTRUM ANALYSTIS

*

***********************************

CANBERRA SPECTRAN-AT V4.2a

hgtrw 28-NOV-95

ANALYSIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

. LLD Calculation Performed.
' .ltiplet Analysis Performed.

Regular Output.
Analysis of Spectrum saved in Disk File SD0044

Measured by: dlv

Sample Description: C-27 Soil
Geometry Description: Capsule Type Marinelli Beaker

* % % ¥ %

13:32:20

Sample Size: 4 .5300E+02 gm / Conversion Factor: 1.0000E+00

Standard Size: 8.8840E+02 gm
Analysis Library file: ANLOOO

COLLECT started on 28-NOV-95 at 13:18:43

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 28-NOV-95
Efficiency Calibration performed 21-NOV-95



SR-85
I-133
-140
: 1M
Runara =207
TL-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CsS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CsS-136
MN-54
CO-56
I-134
TL-207
Y-88

A

"SR-91
RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

APotal

Ry

E

Error Quotation at 1.

LLD<3
LLD<3

LLD<1.
.85E-01
.83E-01

LLD<2
LLD<2

LLD<1.
.25E-01
.31E-01
.59E+00
.99E+00
.17E-01

LLD<2
LLD<5

1
LLD<2
LLD<6

LLD<4.
.03E-01
.38E-01
.18E-01

LLD<4
LLD<3
LLD<3

LLD<1.
.63E-01

LLD<3

LLD<6.
.46E-01
.43E+00
.61E-01
.80E-01
.95E-01
.22E-01
.03E-01
.96E+02
.03E-01
.61E+00
.39E+00
.B7E+00

LLD<3
LLD<2
LLD<3
LLD<3
LLD<2
LLD<3
LLD<4
LLD<«2
LLD<4

2
LLD<5
LLD<3

LLD<1.
.86E-01
.67E-01

LLD<7
LLD<6

LLD<1.
.62E-01

LLD<5

LLD<1.
LLD<1.
LLD<9.
LLD<5.
.23E-01
.62E-01
.84E-01
.89E-01
.35E+00
.78E-01

LLD<4
LLD<4
LLD<3
LLD<2
LLD<2
LLD<4

1.
.63E+00
.13E-01
.33E-01

LLD<1
LLD<7
LLD<3

LLD<1.
.99E-01

LLD<6

LLD<1.

.58E-01
.50E-01

16E+00

11E+00

00E-01

18E+00

18E-01

22E+00

34E+00
45E+00
54E+00

80E-01
07E-01

80E+01

86E-01

29E+00

+_

+—

+
'

5.53E-01

9.16E-01

4.86E+00

.51E+01

LLD Confidence Level

96
at

5.02E+00

Sigma
95.0%

LLD<3.58E-01
LLD<3.50E-01
LLD<1.16E+00
LLD<2.85E-01
LLD<2.83E-01
LLD<1.11E+00
LLD<2.25E-01
LLD<5.31E-01
1.59E+00 +- 5.53E-01
LLD<2.99E+00
LLD<6.17E-01
LLD<4.00E-01
LLD<4.03E-01
LLD<3.38E-01
LLD<3.18E-01
LLD<1.18E+00
LLD<3.63E-01
LLD<6.18E-01
LLD<3.46E-01
LLD<2.43E+00
LLD<3.61E-01
LILD<3.80E-01
LLD<2.95E-01
LLD<3.22E-01
LLD<4.03E-01
LLD<2.96E+02
LLD<4 .03E-01
2.61E+00 +- 9.16E-01
LLD<5.39E+00
LLD<3.57E+00
LLD<1.22E+00
LLD<7.86E-01
LLD<6.67E-01
LLD<1.34E+00
LLD<5.62E-01
LLD<1.45E+00
LLD<1.54E+00
LLD<9.80E-01
LLD<5.07E-01
LLD<4 .23E-01
LLD<4 .62E-01
LLD<3.84E-01
LLD<2.89E-01
LLD<2.35E+00
LLD<4.78E-01
1.80E+01 +- 4.86E+00
LLD<1.63E+00
LLD<7.13E-01
LLD<3.33E-01
LLD<1.86E-01
LLD<6.99E-01
LLD<1.29E+00

2.51E+01 +- 5.02E+00



Results saved in File SD0032



et : ' 28-NOV-95 13:17:40

E PEAK ANALYSTIS
PK Centroid Energy FWHM Backgnd Net Area Error Nuclides
channel keVv kev counts counts %

1 478.38 239.29 1.2 97. 95. 38.5 PB-212

2 591.61 295.85 1.9 30. 43. 49.5 PB-214
3 677.02 338.52 1.9 36. 24. 87.8 AC-228

4 704.93 352.46 1.3 15. 71. 28.6 PB-214
5 926.37 463.10 2.1 12. 17. 80.0 (CS-138
6 1219.49 609.59 2.5 8. 46. 34.6 BI-214
7 1822.23 910.95 1.6 2. 36. 35.0 AC-228
8 1937.40 968.55 2.0 10. 21. 63.1 AC-228,RU-105
9 1968.02 983.87 0.7 0. 6. 80.0

10 2920.85 1460.69 1.2 6. €68. 26.7 K-40

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%




hgtrw

’mple: C-38 Soil
ata collected on 28-NOV-95 at 13:04:13

Decayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M

.-139

:-139
RA-226
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211

-198
-125
I-212

BE-7
HF-181
RU-103
KR-85

to

RADIONUCLTIDE

0. days,

Activity Concentration in pCi /gm

Measured

LLD<3
LLD<2
LLD<2
LLD<1.
LLD<«1
LLD<8
LLD<2
LLD<9
LLD<2
LLD<2
LLD<2
LLD<3
LLD<2
LLD<8

LLD<1.

LLD<2.
LLD<«6
LLD<4
LLD<2
LLD<2
LLD<2
LLD<2

1.
LLD<5.
LLD<2
LLD<8.
LLD<3
LLD<1.
LLD<2
LLD<2
LLD<2
LLD<1.
LLD<8

1.
LLD<5.
LLD<3
LID<3
LLD<6.
LLD<1.
LLD<2
LLD<«8
LLD<7
LLD<2
LLD<3
LLD<2
LLD<8.

.49E+00
.44E+01
.19E+02

62E+00

.12E+01
.20E-01
.72E-01
.47E-01
.22E+00
.13E-01
.03E+00
.54E-01
.92E-01
.95E+00

06E+00
14E-01

.13E+00
.83E-01
.39E+00
.63E-01
.31E+00
.02E+00

16E+00
91E+00

.46E-01

72E-01

.97E-01

66E+00

.66E-01
.68E-01
.02E+00

31E+00

.16E+00

69E+00
94E-01

.13E-01
.83E-01

08E-01
09E+01

.37E-01
.29E-01
.10E+01
.43E+00
.25E-01
.45E-01

19E+01

Error co

LLD<3

LLD<2.

LLD<2
LLD<1

LLD<1.

LLD<8

LLD<2.

LLD<9
LLD«<2
LLD<2
LLD«<2
LLD<3
LLD<2
LLD<8

LLD<1.

LLD<2
LLD<6
LLD<4
LLD<2
LLD<2

LLD<2.

LLD<2

+- 4.48E-01 1.

LLD<5
LLD<2
LLD<8
LLD<«3

LLD<1.

LLD<2
LLD<2
LLD<2

LLD<1.

LLD<8

+- 4.83E-01 1.
LLD<«5.

LLD<3
LLD<3
LLD<6
LLD<1
LLD<2
LLD<8
LLD<7
LLD<2
LLD<3
LLD<2
LLD<8

Decay
rrected

.49E+00
44E+01
.19E+02
.62E+00
12E+01
.20E-01
72E-01
.47E-01
.22E+00
.13E-01
.03E+00
.54E-01
.92E-01
.95E+00
06E+00
.14E-01
.13E+00
.83E-01
.39E+00
.63E-01
31E+00
.02E+00
16E+0Q00
.91E+00
.46E-01
.72E-01
.97E-01
66E+00
.66E-01
.68E-01
.02E+00
31E+00
.16E+00
69E+00
94E-01
.13E-01
.83E-01
.08E-01
.09E+01
.37E-01
.29E-01
.10E+01
.43E+00
.25E-01
.45E-01
.19E+01

+-

+—

28-NOV-95 13:17:40

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Error

4.48E-01

4.83E-01



o rw 28-NOV-95 13:32:20
PEAK ANALYSTIS

PK Centroid Energy FWHM Backgnd Net Area Error Nuclides

channel keV kev counts counts %
1 478.24 239.22 1.1 49. 102. 28.4 PB-212
2 1021.51 510.65 2.3 8. 13. 89.0 TL-208,NA-22,

ANN-RD
3 1167.25 583.48 1.6 4. 41. 34.3 TL-208
4 1324 .35 662.01 1.3 7. 26. 48.9 CS-137
5 2921.57 1461.05 2.2 0 64. 24.5 K-40

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%



hgtrw

..nple : C-27 Soil

Data collected on 28-NOV-95 at 13:18:43

Decayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M

-131M
139
-139

RA-226
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
‘-198
-125
Bi-212
BE-7
HF-181
RU-103
KR-85

to

RADIONUCLTIDE

0. days,

28-NOV-95 13:32:20

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Activity Concentration in pCi /gm

Measured

LLD<4.
LLD<2.
LLD<2.
.06E+00
.23E+01
.72E-01
.56E-01
.13E+00
.26E+00
.28E-01

LLD<2
LLD<1
LLD<7
LLD<2
LLD<1
LLD<2
LLD<2

LLD<1.
.68E-01
.73E-01

LLD<4
LLD<2

LLD<1.
LLD<1.
.79E-01
.87E+00
.81E-01
.99E+00
.55E-01
.28E+00
.45E+00

LLD<?2
LLD<6
LLD<6
LLD<2
LLD<2
LLD<3
LLD<2

1.
.50E+00
.62E-01
.47E-01
.69E-01
.10E+00
.40E-01
.98E-01
.77E+00

LLD<7
LLD<2
LLD<9
LLD<3
LLD<2
LLD<3
LLD<2
LLD<2

LiD<1.
.03E+01

LLD<1

LLD<1.
.67E-01
.93E-01

LLD<7
LLD<3

LLD<4.
.52E-01

LLD<6

LLD<«1.
.88E-01
.68E-01
.30E+01
.18E+00
.80E-01
.58E-01
L42E+01

LLD<2
LLD<8
LLD<9
LLD<3
LLD<4
LLD<3
LLD<9

31E+00
98E+01
88E+02

98E+00

16E+01
38E+00

79E+00

27E+00

27E+00

46E-01

22E+01

Decay

Error corrected

LLD<4.

LLD<2
LLD<2
LLD<2

LLD<«1.

LLD<7
LLD<«2
LLD<«1
LLD<2
LLD<2
LLD<1
LLD<4
LLD<2

LLD<1.
LLD<1.

LLD<2
LLD<6
LLD<6
LLD<«2
LLD<2
LLD<3
LLD<2
+- 5.11E-01 1
LLD<7
LLD<2
LLD<9
LLD<3
LLD<2
LLD<3
LLD<2
LLD<2
LLD<1

LLD<1.

LLD<1
LLD<7
LLD<3
LLD<4

LLD<6.
LLD<1.

LLD<2
LLD<8
LLD<9
LLD<3
LLD<4
LLD<3
LLD<9

31E+00
.98E+01
.88E+02
.06E+00
23E+01
.72E-01
.56E-01
.13E+00
.26E+00
.28E-01
.98E+00
.68E-01
.73E-01
16E+01
38E+00
.79E-01
.87E+00
.81E-01
.99E+00
.55E-01
.28E+00
.45E+00
.79E+00
.50E+00
.62E-01
.47E-01
.69E-01
.10E+00
.40E-01
.98E-01
.77E+00
.27E+00
03E+01
.27E+00
.67E-01
.93E-01
.46E-01
52E-01
22E+01
.88E-01
.68E-01
.30E+01
.18E+00
.80E-01
.58E-01
L42E+01

Error

+- 5.11E-01



SR-85
I-133

7~ -140

J1M

-2 .=-207

TL-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CsS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228

, ,;;,‘_‘:7._?,‘- 15 2

B
«

4i-234M

“SR-91

RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

/tal

AR

Error Quotation at 1.

LLD<4.
LLD<S5.
LLD<1.
LLD<4.
LLD<4.

2
LLD<4.
LLD<8§.
LLD<1.
LLD<3
LLD<S.
LLD<9.
LLD<9.

6.
LLD<5
LLD<1
LLD<3
LLD<7
LLD<3
LLD<2
LLD<5
LLD<4.
LLD<4
LLD<3
LLD<5
LLD<3
LLD<4
LLD<2
LLD<4
LLD<3.
LLD<1.
LLD<1.
LLD<9
LLD<1
LLD<6
LLD<1.
LLD<1
LLD<1
LLD<5
LLD<6.
LLD<3
LLD<5
LLD<5
LLD<2
LLD<6

2
LLD<6
LLD<1
LLD<6
LLD<5.
LLD<1.
LLD<1.

12E-01
00E-01
50E+00
53E-01
32E-01

.34E+00

54E-01
14E-01
54E+00

.72E+00

53E-01
63E-01
70E-01
18E-01

.89E-01
.29E+00
.88E-01
.70E-01
.60E-01
.85E+00
.03E-01

49E-01

.95E-01
.96E-01
.04E-01
.39E+02
.71E-01
.01E+00
.76E+00

51E+00
73E+00
48E+00

.35E-01
.57E+00
.44E-01

76E+00

.48E+00
.47E+00
.79E-01

25E-01

.58E-01
.14E-01
.88E-01
.13E+00
.88E-01
.44E+01
.38E+400
.29E+00
.08E-01

08E-01
84E+00
86E+00

+—

+—

+
|

8.04E-01

3.02E-01

6.04E+00

.91E+01

LLD Confidence Level

96
at

6.13E+00

Sigma
95.0%

LLD<4.
LLD<S.
LLD<1.
LLD<4.
LLD<4.

2
LLD<4.
LLD<8.
LLD<1.
LLD<3.
LLD<5.
LLD<9
LLD<9

6.
LLD<«5
LLD<1
LLD<3
LLD<7
LLD<3
LLD<2
LLD<5
LLD<4.
LLD<4
LLD<3
LLD<5
LLD<3
LLD<4
LLD<2
LLD<4
LLD<3
LLD<1
LLD<1.
LLD<«9S
LLD<1
LLD<6
LLD<1.
LLD<1.
LLD<1
LLD<5
LLD<6
LLD<3
LLD<5
LLD<5
LLD<2
LLD<6

2
LLD<6
LLD<1
LLD<6.
LLD<5.
LLD<1.
LLD<1.

.91E+01 +- 6.13E+00

12E-01
00E-01
50E+00
53E-01
32E-01

.34E+00 +- 8.04E-01

54E-01
14E-01
54E+00
72E+00
53E-01

.63E-01
.70E-01

18E-01 +- 3.02E-01

.89E-01
.29E+00
.88E-01
.70E-01
.60E-01
.85E+00
.03E-01

49E-01

.95E-01
.96E-01
.04E-01
.39E+02
.71E-01
.01E+00
.76E+00
.51E+00
.73E+00

48E+00

.35E-01
.57E+00
.44E-01

76E+00
48E+00

.47E+00
.79E-01
.25E-01
.58E-01
.14E-01
.88E-01
.13E+00
.88E-01
.44E+01 +- 6.04E+00
.38E+00
.29E+00

08E-01
08E-01
84E+00
86E+00



Results saved in File SD0044

0:9

ALL PEAKS USED IN ANALYSIS

ARG



cC-27) 77

Otva
,w’\t************************>**********

* GAMMA SPECTRUM ANALYSTIS :

:******';***************************:

CANBERRA SPECTRAN-AT V4.2a

hgtrw 28-NOV-95 13:59:51

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
mltiplet Analysis Performed.

s
s

‘w.xegular Output.
Analysis of Spectrum saved in Disk File SD0035
Measured by: dlv

Sample Description: C-27

Geometry Description: Capsule Type Marinelli Beaker

Sample Size:  5.4800E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLO0OO0O

COLLECT started on 28-NOV-95 at 13:33:25

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 28-NOV-95
Efficiency Calibration performed 21-NOV-95

S



‘rw

PK Centroid
channel

1323

[S NS I

$ 478.

704 .
.89
1823.
2921.

18
79

17
85

Energy

keV

239
352

661.
911l.
1461.

.19
.39

78
42
18

PEAK ANALYSTIS

28-NOV-95 13:59:51

FWHM Backgnd Net Area Error Nuclides

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

1 Multiplets processed.

$ - Multiplet Analysis Terminated because of

keV counts counts %
1.2 32. 87. 36.
0.9 31. 52. 43,
3.2 12. 22. 64.
1.1 3. 13. 65.
2.2 2. 67. 24.

no CHI-SQ

PB-212
PB-214
CS-137
AC-228
K-40

AN ONPRN

improvement



w,.-ata collected on 28-NOV-95 at 13:33:25

hgtrw
¥ nple: C-27
Decayed to

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M
=139
i %-139
“eRA-226
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
-198
=125
g 2 12
BE-7
HF-181
RU-103
KR-85

RADIONUCLTIDE

0. days,

Activity Concentration in pCi /gm

Measured

LLD<4
LLD<2
LLD<2

LLD<1.
.11E+01
.43E-01
.47E-01

LILD<«1
LLD<7
LLD<2

LLD<1.
.04E+00
.26E-01
.09E+00
.53E-01
.79E-01

LLD<2
LLD<2
LLD<2
LLD<4
LLD<2

LLD<S.
LLD<1.
.28E-01
.10E+00
.91E-01

LLD<2
LLD<6
LLD<5

LLD<3.
.44E-01
.84E+00

LLD<2
LLD<2

LLD<1.

1.
LLD<6.
.74E-01
.27E-01
.49E-01
.65E+00
.07E-01

LLD<2
LLD<9
LLD<3
LLD<1
LLD<3

LLD<2.
.53E+00
.08E+00
.92E+00

LLD<2
LLD<1
LLD<9

1.
LLD<6.
.79E-01
.43E-01
.32E-01

LLD<2
LLD<4
LLD<6

LLD<9S.
.82E-01

LLD<2

LLD<1.
.61E+01
.93E+00

LLD<8
LLD<2

LLD<3.
.62E-01
.85E+01

LLD<2
LLD<7

.08E+00
.73E+01
.52E+02

96E+00

05E+00

69E+00
12E+00

01E+00

80E+00
25E+00
73E+00

67E-01

48E+00
S3E-01

81E+00

00E+00

45E-01

Decay
Error corrected

LLD<4
LLD<2
LLD<2
LILD<1.
LLD<1.
LLD<«?7
LLD<2
LLD<«1.
LLD<2
LLD<2
LLD<2
LLD<4
LLD<2
LLD<«9.
LLD<1.
LLD<2
LLD<6
LLD<5
LLD<3
LLD<2
LLD<2
LLD<1.
+- 4.60E-01 1.
LLD<6
LLD<«2
LLD<9
LLD<3
LLD<1.
.LD<3
LLD<2
LLD<2
LLD<1
LLD<9
+- 6.41E-01 1.
LLD<6
LLD<2
LLD<4
LLD<6.
LLD<9S.
LLD<2.
LLD<«1.
LLD<8.
LLD<2.
LLD<3.
LLD<2.
LLD<7.

.08E+00
.73E+01
.52E+02

96E+00
11E+01

.43E-01
.47E-01

05E+00

.04E+00
.26E-01
.09E+00
.53E-01
.79E-01

69E+00
12E+00

.28E-01
.10E+00
.91E-01
.01E+00
.44E-01
.84E+00

80E+00
25E+00

.73E+00
.74E-01
.27E-01
.49E-01

65E+00

.07E-01
.67E-01
.53E+00
.08E+00
.92E+00

48E+00

.53E-01
.79E-01
.43E-01

32E-01
81E+00
82E-01
00E+00
61E+01
93E+00
45E-01
62E-01
85E+01

+_

+—

28-NOV-95 13:59:51

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Error

4.60E-01

6.41E-01



SR-85
I-133

-140
91M
I-207

TL-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88

C-228
-152
-234M

SR-91
RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CsS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

o

LILD<3
LLD<3

LLD<1.
.87E-01

LLD<2

LLD<4.
LLD<1.
.89E-01

LLD<3

LLD<6.
LLD<1.
.94E+00
.68E-01
.79E-01
.84E-01
.30E-01
.69E-01

LLD<3
LLD<6
LLD<6
LLD<«6

4
LLD<4

LLD<1.
.45E-01
.87E-01
.92E-01
.17E+00
.05E-01
.18E-01
.13E-01
.65E-01

LLD<3
LLD<8
LLD<3
LLD<2
LLD<3
LLD<3
LLD<3
LLD<3

LLD<4.
.97E+02
.90E-01

LLD<2
LLD<3

1.
.27E+00

LLD<4

LLD<4.
LLD<1.
.78E-01
.78E-01

LLD<9
LLD<5

LLD<1.
.37E-01
.25E+00

LLD<4
LLD<1

LLD<1.
LLD<«1.
.83E-01
.42E-01
.35E-01
.82E-01
.76E-01

LLD<5
LLD<5
LLD<4
LLD<5
LLD<4

LLD<1.
.40E-01
.12E+01
.37E+00
.48E-01
.84E-01
LLD<3.
.05E+00

LLD<7

2
LLD<2
LLD<«8
LLD<4

LLD<2

LLD<1.

.43E-01
.44E-01

37E+00

04E-01
34E+00

43E-01
16E+00

20E+00

02E-01

14E+00

65E+00

44E+00

38E+00

87E+00
01E+00

95E+00

11E-01

25E+00

+- 2.76E-01

+-

+_

7.51E-01

5.28E+00

.55E+01

Error Quotation at 1
LLD Confidence Level

.96
at

5.40E+00

Sigma
95.0%

LLD<3.43E-01 , L
LLD<3.44E-01 o
LLD<1.37E+00 it
LLD<2.87E-01
LLD<4.04E-01
LLD<1.34E+00
LLD<3.89E-01
LLD<6.43E-01
LLD<1.16E+00
LLD<3.94E+00
LLD<6.68E-01
LLD<6.79E-01
LLD<6.84E-01

4.30E-01 +- 2.76E-01
LLD<4.69E-01
LLD<1.20E+00
LLD<3.45E-01
LLD<8.87E-01
LLD<3.92E-01
LLD<2.17E+00
LLD<3.05E-01
LLD<3.18E-01
LLD<3.13E-01
LLD<3.65E-01
LLD<4.02E-01
LLD<2.97E+02
LLD<3.90E-01 o

1.14E+00 +- 7.51E-01 ;
LLD<4.27E+00
LLD<4 .65E+00
LLD<1.44E+00
LLD<9.78E-01
LLD<5.78E-01
LLD<1.38E+00
LLD<4.37E-01
LLD<1.25E+00
LLD<1.87E+00
LLD<1.01E+00
LLD<5.83E-01
LLD<5.42E-01
LLD<4.35E-01
LLD<5.82E-01
LLD<4.76E-01
LLD<1.95E+00
LLD<7.40E-01

2.12E+01 +- 5.28E+00
LLD<2.37E+00
LLD<8.48E-01
LLD<4.84E-01
LLD<3.11E-01
LLD<2.05E+00
LLD<1.25E+00

2.55E+01 +- 5.40E+00



Results saved in File SD0035

- ALL PEAKS USED IN ANALYSIS
019




C’Z J/ # )

Otva
.t**********************************
*
* GAMMA SPECTRUM ANALYSTIS *
* *
************************************
CANBERRA SPECTRAN-AT V4.2a
hgtrw 28-NOV-95 14:14:24

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
.ltiplet Analysis Performed.

Regular Output.
Analysis of Spectrum saved in Disk File SD0046
Measured by: dlv

Sample Description: C-28

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 7.7800E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLOOO

COLLECT started on 28-NOV-95 at 14:00:44

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 28-NOV-95
Efficiency Calibration performed 21-NOV-95



gggfw

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

C - Multiplet Analysis converged normally
N - Multiplet Analysis did NOT converge

PK Centroid
channel

0

\OCZD\IO\U'IvbbJNH

e

477.
590
704
1166
1219
1323.
1538
1937
2922

80

.90
.23
.21
.16

04

.95
.48
.25

Energy
keV

239.00
295.50
352.11
582.97
609.43
661.35
769.29
968.59
1461.39

PEAK

FWHM Backgnd

keV

HPOOOKRKFENO
W UTAWWONNN

ANALYSTIS

counts

84.
31.
30.
14.
10.
10.
2.
7.
0.

Net Area

counts

131.
50.
70.
29.
50.
22.

9.
10.
100.

28-NOV-95

Error

%

28.
44 .
33.
52.
34.
60.
77.
105.
19.

ANIDNOAAID OO

14:14:24

Nuclides

PB-212

PB-214

PB-214

TL-208

BI-214

Cs-137

BI-214
AC-228,RU-105
K-40



hgtrw

C-28

q!hmﬂe:
ata collected on 28-NOV-95 at 14:00:44

Decayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M
139
-139
RA-226
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211

-198
-125
-212

BE-7
HF-181
RU-103
KR-85

to

RADIONTUCLTIDE

0. days,

28-NOV-95 14:14:24

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Activity Concentration in pCi /gm

Measured

LLD<3
LLD<2
LLD<2
LLD<1

LLD<1.
.22E-01
.40E-01
.94E-01

LLD<7
LLD<2
LLD<8

LLD<1.
LLD<1.
LLD<1.
.28E-01
.45E-01

LLD<3
LLD<2

LLD<9.
LLD<1.
.13E-01
.99E+00
.51E-01

LLD<2
LLD<4
LLD<4

LLD<1.
LLD<1.
.38E+00
.52E+00

LLD<2
LLD<1

1.
.02E+00

LLD<5

LLD<1.
.19E-01
.03E-01

LLD<8
LLD<3

LLD<1.
.32E-01
.19E-01

LLD<2
LLD<2

LLD<1.
LLD<1.
.82E+00

LLD<6

1.
.90E-01
.10E-01
.94E-01
.37E-01
.77E+00

LLD<5
LLD<2
LLD<2
LLD<4
LLD<7

LLD<1.
LLD<8.
.30E+01

LLD<7

LLD<1.
.52E-01

LLD<2

LLD<2.
.22E+01

LLD<6

.00E+00
.39E+01
.05E+02
.51E+00

01E+01

76E+00
90E-01
50E+00

09E+00
05E+00

94E+00
99E-01
34E+00

93E-01

39E+00

96E+00

14E+00

39E+00

98E-01
21E-01

84E+00

29E-01

Decay

Error corrected

" LLD<3
LLD<2
LLD<2

LLD<1.
LILD<1.

LLD<7
LLD<2
LLD<8
LLD<1

LLD<1.
LLD<1.

LLD<3
LLD<2
LLD<9

LLD<1.

LLD<2
LLD<4
LLD<4

LLD<1.

LLD<1
LLD<2
LLD<1

+- 3.77E-01 1.

LLD<5

LLD<1.

LLD<8

LLD<3.
LLD<1.

LLD<2
LLD<2

LLD<1.

LLD<1
LLD<6

+- 4.66E-01 1.

LLD<5
LLD<2
LLD<2
LLD<4
LLD<7
LLD<1
LLD<«8
LLD«<«7

LLD<1.

LLD<2
LLD<2
LLD<6

.00E+00
.39E+01
.05E+02
51E+00
01E+01
.22E-01
.40E-01
.94E-01
.76E+00
90E-01
S50E+00
.28E-01
.45E-01
.09E+00
05E+00
.13E-01
.99E+00
.51E-01
94E+00
.99E-01
.38E+00
.52E+00
34E+00
.02E+00
93E-01
.19E-01
03E-01
39E+00
.32E-01
.19E-01
96E+00
.14E+00
.82E+00
39E+00
.90E-01
.10E-01
.94E-01
.37E-01
.77E+00
.98E-01
.21E-01
.30E+01
84E+00
.52E-01
.29E-01
.22E+01

Error

+- 3.77E-01

+- 4.66E-01



SR-85
I-133
/" -140
M
“ewI-207

TL-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
- AC-228
A-152
aww*5234M
SR-91
RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
C0-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

#mtal

i

LLD<2.
LLD<2.
LLD<9.
LLD<2.
LLD<2.
LLD<9.
LID<2.
LLD<S.

1.
LLD<2.
LLD<4.
LLD<4.
LLD<4.

3.
LLD<2.
LLD<1.
LLD<3.
LLD<5.
LLD<3.
LLD<2
LLD<2.
LLD<2
LLD<2
LLD<3
LILD<4
LLD<2
LLD<4
LLD<1.
LILD<2.
LLD<3
LLD<1.
LLD<7
LILD<9
LLD<8
LLD<3
LLD<1.
LLD<1.
LLD<8
LLD<3
LLD<4
LLD<3
LLD<3
LLD<5
LLD<1
LILD<3

2
LLD<2
LLD<2
LLD<2
LLD<2
LLD<1.

LLD<1.

72E-01
71E-01
04E-01
47E-01
16E-01
73E-01
87E-01
01E-01
47E+00
71E+00
48E-01
78E-01
82E-01
06E-01
86E-01
09E+00
12E-01
25E-01
16E-01

.11E+400

42E-01

.89E-01
.94E-01
.59E-01
.32E-01
77E+402
.11E-01

61E+00
56E+00

.43E+00

O05E+00

.99E-01
.11E-01
.34E-01
.75E-01

21E+00
57E+00

.05E-01
.28E-01
.32E-01
.27E-01
.76E-01
.41E-01
.49E+00
.68E-01
.22E+01
.86E+00
.20E-01
.61E-01
.95E-01

07E+00
24E+00

+ -

+ -

+
|

5.11E-01

1.87E-01

4 .42E+00

.67E+01

Error Quotation at 1
LLD Confidence Level

.96

at

4.50E+00

Sigma
95.0%

LLD<2.
LLD<2.
LLD<9
LLD<«?2
LLD<2
LLD<9
LLD<2
LLD<5

1.
LLD<2
LLD<4.
LLD<4
LLD<4

3
LLD<2
LLD<1.
LLD<3
LLD<5
LID<3
LLD<2
LLD<2
LLD<2
LLD<2
LLD<3
LLD<4
LLD<2
LLD<4
LLD<1.
LILD<2
LLD<3
LLD<1.
LLD<7
LLD<9
L1D<8.
LLD<3
LLD<1.
LLD<1.
LLD<8
LLD<3
LLD<4
LLD<3
LLD<3
LLD<5
LLD<1
LLD<3

2
LLD<2
LLD<2
LLD<2
LLD<2
LLD<1.
LLD<1

72E-01
71E-01

.04E-01
.47E-01
.16E-01
.73E-01
.87E-01
.01E-01

47E+00 +-

.71E+00

48E-01

.78E-01
.82E-01
.06E-01 +-
.86E-01

09E+00

.12E-01
.25E-01
.16E-01
.11E+00
.42E-01
.89E-01
.94E-01
.59E-01
.32E-01
.77E+02
.11E-01

61E+00

.56E+00
.43E+00

05E+00

.99E-01
.11E-01

34E-01

.75E-01

21E+00
57E+00

.OSE-Ol
.28E-01
.32E-01
.27E-01
-76E-01
L41E-01
.49E+00
.68E—01
22E+01 +-
.86E+00
.20E-01
. 61E_01
.95E_01

07E+00

.24E+00

5.11E-01

1.87E-01

4.42E+00

.67E+01 +-

4 .50E+00



Results'saved in File SD0046

)

fm b



PEAKS NOT USED IN ANALYSIS

troid Energy Net Area Error Gammas/sec

“woar@annel keV counts %

590.90 295.50 50. 44 .8 8.02E+00
1166.21 582.97 29. 52.7 9.18E+00
1538.95 769.29 9. 77.2 3.88E+00
1937.48 968.59 10. 105.7 5.35E+00

019
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0iva S~
.*********************************** ‘

* GAMMA SPECTRTUM ANALYSTIS :

:* * * * * % k *k * Kk *k *k *k %k *k * Kk * * *k * * *k *k * *k * *k * * * * * *:

CANBERRA SPECTRAN-AT V4.2a

hgtrw 28-NOV-95 14:28:33

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.

Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed. SR
ltiplet Analysis Performed.

Regular Output.
Analysis of Spectrum saved in Disk File SD0033

Measured by: dlv

Sample Description: C-48 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 6.9300E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLOOO

COLLECT started on 28-NOV-95 at 14:15:31

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 28-NOV-95
Efficiency Calibration performed 21-NOV-95



il

B

PK Centroid
channel

O JOWUd WN

0
W

e
o

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

477.
.73

590

Q-

1166

1218.
1420.
.16
1939.
2921.

1823

677.
704 .
S01.
.58
16

58
44
60
27
05

17
49

Energy
keV

238
295

338.
352.
450.

583

608.

709

911.
969.

1461

.89
.41
73
30
56
.15
93
.85
41
44
.01

P EAK

FWHM Backgnd
ev

e

1 Multiplets processed.

Multiplet Analysis converged normally
:- Multiplet Analysis Terminated because of no CHI-SQ improvement

HFPHOOKRKRBNHBR
WOWWWKR O®WE GO

ANALYSTIS

counts

S1.
26.
21.
36.
4.
13.
10.
2.
1.
11.
4.

Net Area

counts

117.
44 .
34.
43.

7.
36.
50.

6.
21.
11.
83.

28-NOV-95 14:28:33
Error Nuclides
%
31.6 PB-212
45.4 PB-214
55.2 AC-228
53.1 PB-214
107.9
45.6 TL-208
34.0 XE-135,BI-214
110.6
44 .5 AC-228
108.6 AC-228,RU-105
23.2 K-40



hgtrw

Decayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M
‘-139
-139
RA-226
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211

-198
-125
v.=-212

BE-7
HF-181
RU-103
KR-85

,‘nple: C-48 Soil
£ca collected on 28-NOV-95 at 14:15:31

to

RADIONUCLTIDE

0. days,

28-NOV-95 14:28:33

0.0000 hours BEFORE the start of COLLECT.

ANALYSIS REPORT

Activity Concentration in pCi /gm

Measured

LLD<3.
LLD<2.
LLD<2.
LLD<1.
LLD<1.
LLD<7.
LLD<2.
LLD<1.
LLD<1.
LLD<2.
LLD<1.
LLD<3.
LLD<2
LLD<8
LLD<1.
LLD<2
LLD<4
LLD<4
LLD<2
LLD<2
LLD<2
LLD<1.

1.
LLD<5
LLD<2
LLD<8.
LLD<3
LLD<1.
LLD<2
LLD<2
LLD<2
LLD<1.
LLD<7.

9
LLD<5
LLD<2
LLD<2
LLD<4.
LLD<9
LLD<2.
LLD<8
LLD<5
LLD<2
LLD<2
LLD<3
LLD<7

37E+00
37E+01
49E+02
E9E+00
02E+01
30E-01
42E-01
06E+00
63E+00
18E-01
83E+00
65E-01

.75E-01
.68E+00

06E+00

.15E-01
.95E+00
.93E-01
.47E+00
.30E-01
.59E+00

80E+00
34E+00

.63E+00
.05E-01

20E-01

.78E-01

54E+00

.69E-01
.80E-01
.17E+400

19E+00
83E+00

.69E-01
.38E-01
.33E-01
.85E-01

83E-01

.31E+00

44E-01

.12E-01
.59E+01
.35E+00
.94E-01
.03E-01
.80E+01

Decay

Error corrected

LLD<3
LLD<2
LLD<2

LLD<1.
LLD<1.

LLD<7
LLD<2
LLD<1
LLD<1
LLD<2

LLD<1.

LLD<3
LLD<2
LLD<8

LLD<1.

LLD<2
LLD<4
LLD<4
LLD<2
LLD<2
L1LD<2

LLD<1.
+- 4 .25E-01 1.

LLD<5
LLD<2
LLD<8
LLD<3

LLD<1.

LLD<2
LLD<2
LLD<2

LLD<1.

LLD<7
+- 5.14E-01 ")
LLD<5
LLD<2
LLD<2
LLD<4
LLD<9
LLD<2
LID<8
LLD<5
LLD<2

- LLD<2
LLD<3
LLD<7

.37E+400
.37E+01
.49E+02
59E+00
02E+01
.30E-01
.42E-01
.06E+00
.63E+00
.18E-~01
83E+00
.65E-01
.75E-01
.68E+00
06E+00
.15E-01
.95E+00
.93E-01
.47E+00
.30E-01
.59E+00
80E+00
34E+00
.63E+00
.05E-01
.20E-01
.78E-01
S54E+00
.69E-01
.80E-01
.17E+00
19E+00
.83E+00
.69E-01
.38E-01
.33E-01
.85E-01
.83E-01
.31E+00
.44E-01
.12E-01
.59E+01
.35E+00
.94E-01
.03E-01
.80E+01

Error

+- 4.25E-01

+- 5.14E-01



SR-85
1-133
BA-140
7 91M
, -207
“TL-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88

SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total
2~

LLD<3.
.72E-01
.03E+00
.64E-01
.54E-01

LLD<2
LLD<1
LLD<2
LILD<2

LLD<1.
.84E-01
.69E-01
.65E+00
.65E+00
.83E-01
.47E-01
.50E~01
.71E-01
.94E-01

LLD<2
LLD<5

1
LLD<2
LLD<5
LLD<4
LLD<4
LLD<3
LLD<3

LLD<9.
.22E-01
.89E-01
.84E-01
.92E+00
.05E-01
.58E-01
.03E-01
.22E-01
.72E-01
.58E+02
.62E-01

LLD<3
LLD<5
LLD<3
LLD<1
LLD<3
LLD<3
LLD<4
LLD<3
LLD<3
LLD<2
LLD<3

1.
.20E+00
.28E+00

LLD<4
LLD<4

LLD<«8.
.90E-01
.73E-01
.58E+00
.87E-01
.28E+00

LLD<?7
LLD<7
LLD<1
LLD<4
LLD<1

LLD<1.
LLD<1.
.18E-01

LLD<4

LLD<5.
.37E-01

LLD<3

LLD<6.
.40E-01

LLD<4

LLD<1.
.50E-01
.06E+01
LLD<1.
.47E-01
.98E-01
.94E-01

LLD<4
2

LLD<2
LLD<3
LLD<2

LLD<1.
.45E+00

LLD<2

41E-01

11E+00

82E-01

43E+00

57E-01

51E+00
08E+00

71E-01
93E-02

26E+00

53E+00

72E+00

+ -

+—

+
1

5.64E-01

6.35E-01

4.84E+00

.60E+01

Error Quotation at 1
LLD Confidence Level

.96
at

4.96E+00

Sigma
95.0%

LLD<3.
LLD<2.
LLD<1.
LLD<2.
LLD<2.
LLD<1.
LLD<2.
LLD<5.

1.
LLD<2.
LLD<5.
LLD<4
LLD<4
LLD<3
LLD<3
LLD<9
LLD<3
LLD<5
LLD<3
LLD<1
LLD<3
LLD«<3
LLD<4
LLD<3
LLD<3
LLD<2
LLD<3

1
LLD<4
LLD<4
LLD<8.
LLD<7.
LLD<7
LLD<1.
LLD<4
LLD<1.
LLD<«1.
LLD<1.
LLD<4
LLD<5
LLD<3
LLD<6
LLD<4
LLD<1.
LLD<4

2
LLD<1
LLD<2
LLD<3
LLD<2
LLD<«1.
LLD<2

41E-01
72E-01
03E+00
64E-01
54E-01
11E+00
84E-01
69E-01
65E+00 +-
65E+00
83E-01

.47E-01
.50E-01
.71E-01
.94E-01
.82E-01
.22E-01
.89E-01
.84E-01
.92E+00
.05E-01
.58E-01
.03E-01
.22E-01
.72E-01
.58E+02
.62E-01
.43E+00 +-
.20E+00
.28E+00

57E-01
90E-01

.73E-01

58E+00

.87E-01

28E+00
51E+00
08E+00

.18E-01
.71E-01
.37E-01
.93E-02
.40E-01

26E+00

.50E-01
.06E+01 +-
.53E+00
.47E-01
.98E-01
.94E-01

72E+00

.45E+00

5.64E-01

6.35E-01

4 .84E+00

.60E+01 +-

4.96E+00



Results saved in File SD0033

AN



PEAKS NOT USED IN ANALYSIS

° 'ntroid Energy Net Area Error Gammas/sec
%

_.annel kev counts
590.73 295 .41 44. 45.4 7.00E+00
677.44 338.73 34. 55.2 6.17E+00
901.27  450.56 7. 107.9 1.81E+00
1166.58 583.15 36. 45.6 1.13E+01
1420.05 709.85 6. 110.6 2.20E+00
1939.17 969.44 11. 108.6 5.61E+00
019



C-7

Otva

.**********************************

* GAMMA SPECTRUM ANALYSTIS

*

***********************************

CANBERRA SPECTRAN-AT V4.2a

hgtrw T 28-NOV-95

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
’hziplet Analysis Performed.
e

gular Output.
Analysis of Spectrum saved in Disk File SD0017
Measured by: dlv

Sample Description: C-9 Soil
Geometry Description: Capsule Type Marinelli Beaker

* A * % *

14:44:23

Sample Size: 4.0300E+02 gm / Conversion Factor: 1.0000E+00

Standard Size: 8.8840E+02 gm
Analysis Library file: ANLO00O

COLLECT started on 28-NOV-95 at 14:29:26

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 28-NOV-95
Efficiency Calibration performed 21-NOV-95



EgErw

PK Centroid

channel
1 477.99
2 677.54
3 704.65.
4 1021.72
5 1123.20
6 1167 .45
7 1323.65
8E 1639.67
9 1822.66
10 2921.62

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

OB O i

PRrORNMR
NOoONWWo

E - Multiplet Analysis ERROR

$ - Multiplet Analysis Terminated because of no CHI-SQ

ANALYSTIS

Backgnd
counts

Net Area
. counts

70.
34.
21.
14.

7.
32.
31.

7.
25.
37.

28-NOV-95 14:44:23

Error Nuclides
%
44 .5 PB-212
43.0 AC-228
71.0 PB-214
88.7 TL-208,NA-22,
ANN-RD
109.9 Y-92
39.9 TL-208
51.0 CSs-137
114.8
48.0 AC-228
36.5 K-40

improvement



hgtrw
mple:

Decayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M

-139
-139
-226

BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198
-125
-212
BE-7
HF-181
RU-103
KR-85

C-9 Soil
ta collected on 28-NOV-95 at 14:29:26

to

RADIONUCLTIDE

0. days,

28-NOV-95 14:44:23

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Activity Concentration in pCi /gm
Decay
Error corrected

Measured

LLD<5
LLD<3
LLD<3
LLD<2

LLD<1.
.70E-01
.22E-01

LLD<9
LLD<3

LLD<1.
.92E+00
.73E-01
.32E+00

LLD<2
LLD<2
LLD<2

LLD<4.
.54E-01

LLD<3

LLD<1.
.31E+00
.67E-01

LLD<1
LLD<2

LLD<8.
LLD<é6.
.34E+00
.44E-01
.50E+00
.41E+00

LLD<3
LLD<3
LLD<3
LLD<2

1.
LLD<1.
.10E-01

LLD<3

LLD<1.
.46E-01
.08E+00
.70E-01
.75E-01
.70E+00

LLD<4
LLD<2
LLD<3
LLD<3
LLD<2

LLD<1.
LLD<1.

8.
.05E-01
.84E-01

LLD<7
LLD<3

LLD<5.
.35E-01

LLD<?7

LILD<1.
.37E-01

LLD<3

LLD<1.
LLD<1.
.45E+00

LLD<3

LLD<4.
LLD<4.
LID<1.

.45E+00
.25E+01
.24E+02
.48E+00

58E+01

36E+00

74E-01

13E+01

08E+00
33E-01

38E+00
12E+01

17E+00

85E+00
08E+01
28E-01

73E-01

40E+01

00E+00
20E+02

68E-01
31E-01
16E+02

LLD<5.
LLD<3.
LLD<3.
LLD<2.
LLD<1.
LLD<9.
LLD<3.
LLD<1.
LLD<2
LLD<2
LLD<2
LLD<4.
LLD<3
LLD<1.
LLD<1.
LLD<2
LLD<8
LLD<6
LLD<3
LLD<3
LLD<3
LLD<2
+- 6.15E-01 1.
LLD<1.
LLD<3
LLD<1.
LLD<4
LLD<2
LLD<3
LLD<3
LLD<2
LLD<1.
LLD<1.
+- 5.88E-01 8
LLD<?7
LLD<3
LLD<5
LLD<7
LLD<1.
LLD<3
LLD<1.
LILD<1.
LLD<3
LILD<4
LLD<4
LLD<1.

45E+00
25E+01
24E+02
48E+00
58E+01
70E-01
22E-01
36E+00

.92E+00
.73E-01
.32E+00

74E-01

.54E-01

13E+01
31E+00

.67E-01
.08E+00
.33E-01
.34E+00
.44E-01
.50E+00
.41E+00

38E+00
12E+01

.10E-01

17E+00

.46E-01
.08E+00
.70E-01
.75E-01
.70E+00

85E+00
08E+01

.28E-01
.05E-01
.84E-01
.73E-01
.35E-01

40E+01

.37E-01

00E+0Q0
20E+02

.45E+00
.68E-01
.31E-01

16E+02

Error

+- 6.15E-01

+- 5.88E-01



SR-85
I-133
BA-140
#~ 91M
o -207
el L-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
wW-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
U-152
A-234M
%91
RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CsS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total
-,

Error Quotation at 1.

LLD<5
LLD<4

LLD<3
LLD<4

2
LLD<«4
LLD<5

LLD<1.
.17E+00
.39E-01

LLD<4
LLD<8

LLD<1.
.11E+00
.24E-01
.19E-01
.58E+00
.25E-01
.27E-01
.94E-01
.16E+00
.54E-01
.17E-01
.77E-01
.29E-01
.87E-01
.34E+02
.80E-01
.94E+00
.01E+00
.18E+00
.53E+00
.80E-01

LLD<1

8
LLD<6
LLD<1
LLD<4
LLD<8
LLD<4
LLD<3
LLD<4
LLD<5S
LLD<5
LLD<4
LLD<4
LLD<3
LLD<3

2
LLD<5
LLD<5
LLD<1
LLD<8

LLD<1.
LLD<1.
.78E-01

LLD<S

LLD<1.
.47E+00
.07E+00
.52E-01
.03E-01
.12E-01
.89E-01
.78E-01
.83E+00
.96E-01
.60E+01
.23E+00

LLD<1
LLD<1
LLD<5
LLD<6
LLD<6
LLD<4
LLD<8
LLD<2
LLD<3

1
LLD<3

LLD<4.
.21E-01
.70E-01

LLD<4
LLD<3

LID<1.
.39E+00

LLD<2

.09E-01
.67E-01
LLD<1.
.99E-01
.61E-01
.06E+00
.89E-01
.65E-01

32E+00

39E+00

10E+00

0S5E+00
07E+00

65E+00

24E-01

39E+00

-+ -

+ -

+—

8.23E-01

4.21E-01

1.41E+00

5.85E+00

.40E+01

LLD Confidence Level

96
at

6.15E+00

Sigma
95.0%

LLD<S
LLD<«4
LLD<1
LLD<3
LLD<4

2
LLD<4
LLD<5
LLD<1.
LLD<4
LLD<8
LLD<1.
LLD<1

8.
LLD<6
LLD<«1
LLD<4
LLD<8.
LLD<4
LLD<3
LLD<4
LLD<5S
LLD<5.
LLD<4
LLD<4
LLD<3
LLD<3

2
LLD<5
LLD<5
LLD<«1.
LLD<«8
LLD<1.
LLD<1.
LLD<5
LLD<1.
LLD<1.
LLD<1
LLD<5
LLD<6
LLD<6
LLD<4.
LLD<8
LLD<2
LLD<3

1
LLD<3
LLD<4
LLD<4
LLD<3.
LLD<1.
LLD<2.

.40E+01 +- 6.15E+00

.09E-01
.67E-01
.32E+00
.99E-01
.61E-01
.06E+00 +- 8.23E-01
.89E-01
.65E-01

39E+00

.17E+00
.39E-01

10E+00

.11E+00

24E-01 +- 4.21E-01

.19E-01
.58E+00
.25E-01

27E-01

.94E-01
.16E+00
.54E-01
.17E-01

77E-01

.29E-01
.87E-01
.34E+02
.80E-01
.94E+00 +- 1.41E+00
.01E+00
.18E+00

53E+00

.80E-01

0SE+00
07E+00

.78E-01

65E+00
47E+00

.07E+00
.52E-01
.03E-01
.12E-01

89E-01

.78E-01
.83E+00
.96E-01
.60E+01 +- 5.85E+00
.23E+00
.24E-01
.21E-01

70E-01
39E+00
39E+00



Results saved in File SD0017

T,
¢

TG



PEAKS NOT USED IN ANALYSIS

ntroid Energy Net Area Error Gammas/sec

. —iannel keV counts %

677.54  338.78 34. 43.0 6.15E+00
1123.20 561.47 7. 109.9 2.00E+00
1639.67 819.66 7. 114.8 3.18E+00

00
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.**********************************

Otva

GAMMA SPECTRUM ANALYSIS

*
* % * * *k k k *k Kk Kk *k * * Kk *k * * *k *x *x *x * * *x Kk * *x * Kk * %k % * * *

* % * * %

CANBERRA SPECTRAN-AT V4.2a

hgtrw 28-NOV-95 14:58:17

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
iultiplet Analysis Performed.

gular Output.
Analysis of Spectrum saved in Disk File SD0019
Measured by: dlv

Sample Description: C-19 Soil .

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 6.4800E+02 gm - / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm '

Analysis Library file: ANLO0O0O

COLLECT started on 28-NOV-95 at 14:45:20

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 28-NOV-95
Efficiency Calibration performed 21-NOV-95



hgtrw

PK Centroid
channel

185
477
676
704
1165
1189

1323
1571

WoOoONaUdWN

10 1823

11 2922,

1218.
.05
.29

.83
.90
.55
.16
.54
.09

53

.60

11

Energy
kev

93.19
239.05
338.28
352.07
582.63
594 .40
609.11
661.36
785.47

911.63
1461.32

28-NOV-95 14:58:17

PEAK ANALYSTIS

FWHM Backgnd Net Area Error

kev counts counts %

0.7 87. 42, 75.2
2.2 75. 108. 31.6
1.3 10. 21. 61.6
1.1 34. 58. 41 .1
3.2 7. 36. 39.9
0.6 1. 13. 61.9
2.4 13. 42. 40.3
1.0 12. 20. 72.5
0.7 1. 7. 86.8
1.6 9. 15. 80.0
2.8 2. 89. 21.4

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

Nuclides

TH-234,TH-234
PB-212

AC-228

PB-214

TL-208

I-134

BI-214

CS-137
BI-212,PB-214,
PA234M
AC-228

K-40



hgtrw

cayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M

A-139
@
-226
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198

-125
-212
E-7

HF-181
RU-103
KR-85

mple: C-19 Soil
ta collected on 28-NOV-95 at 14:45:20
e

to

RADIONUCLTIDE

0. days,

28-NOV-95 14:58:17

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Activity Concentration in pCi /gm
‘ Decay
Error corrected

Measured

LLD<3.
.67E+01
.03E+02

LLD<2
LLD<2

LLD<«1.
LLD<1.
.47E-01
.48E-01
.62E-01

LLD<7
LLD<2
LLD<9

LLD<1.
.41E-01

LLD<2

LLD<«1.
.08E-01
.69E-01
.91E+00

LLD<4
LLD<2
LLD<8

LLD<1.
.08E-01
.50E+00
.58E-01

LLD<2
LLD<5
LLD«5

LLD<2.
.22E-01
.58E+00
.09E+00

LLD<2
LLD<2
LLD<2

1.
LLD<5.
.22E-01
.84E-01
.52E-01

LLD<2
LLD<9
LLD<3

LLD<1.
.12E-01
.09E-01
.70E+00

LLD<3
LLD<3
LLD<1

LLD<1.
.95E+00

LLD<8

1.
.84E-01
.67E-01
.44E-01
.72E-01

LLD<6
LLD<2
LLD<3
LLD<4

LLD<8.
.67E-01
.49E-01
.69E+01
.59E+00
.40E-01
.79E-01
.18E+01

LLD<2
LLD<«8
LLD<«8
LLD<2
LLD<3
LLD<2
LLD<7

32E+00
60E+00

07E+01

91E+00

77E+00

03E+00

40E+00

32E+00
86E+00

47E+00

08E+00

39E+00

07E+00

LLD<3.
LLD<2.
LLD<2.
LLD<1
LLD<1.
LLD<7
LLD<2
LLD<9
LLD«<1.
LLD<2
LLD<1.
LLD<4
LLD<2
LLD<«8.
LLD<1.
LLD<2.
LLD<5
LLD<5
LLD<2
LLD<2
LLD<2
LLD<2
+- 4.20E-01 1.
LLD<5.
LLD<2.
LLD<9
LLD<3
LLD<1.
LLD<3
LLD<3
LLD<1.
LLD<1.
LLD<8
+- 5.71E-01 1.
LLD<6
LLD<2
LLD<3
LLD<4
LLD<8.
LLD<2
LLD<«8
LLD<8
LLD<«2
LLD<3.
LLD<2
LLD<7

32E+00
67E+01
03E+02

.60E+00

07E+01

.47E-01
.48E-01
.62E-01

91E+00

.41E-01

77E+00

.08E-01
.69E-01

91E+00
03E+00
08E-01

.50E+00
.58E-01
.40E+00
.22E-01
.58E+00
.09E+00

32E+00
86E+00
22E-01

.84E-01
.52E-01

47E+00

.12E-01
.09E-01

70E+00
08E+00

.95E+00

39E+00

.84E-01
.67E-01
.44E-01
.72E-01

07E+00

.67E-01
.49E-01
.69E+01
.59E+00

40E-01

.79E-01
.18E+01

Error

+- 4.20E-01

+- 5.71E-01



SR-85
I-133
BA-140
#<-91M
: -207
1L-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
EU-152
555}-234M
91
‘RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KRrR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total

f o

Y

LLD<3.
LLD<2.
LLD<1.
LLD<2.
LLD<3.
LLD<1.
LLD<3.
LLD«<6.

1.
LLD<2.
LLD<6.
LLD<5.
LLD<S.

3
LLD<3.
LLD<1.
LLD<3.
LLD«<6.
LLD<3.
LLD<1.
LLD<3
LLD<3
LLD<3.
LLD<2
LLD<3.
LLD<3
LLD<4

1.
LLD<4
LLD<3
LLD<9
LLD<8
LLD<6
LLD<9
LLD<5
LLD<1
LLD<«1
LLD<8.
LLD<4.
LLD<4
LLD<3
LLD<4
LLD<1
LLD<1.
LLD<6

2
LLD<3
LLD<8
LLD<2
LLD<3
LLD<1.
LLD<1

14E-01
25E-01
19E+00
74E-01
34E-01
07E+00
16E-01
01E-01
49E+00
83E+00
45E-01
62E-01
66E-01

.26E-01

B9E-01
15E+00
75E-01
49E-01
79E-01
77E+00

.45E-01
.35E-01

59E-01

.94E-01

44E-01

.08E+02
.26E-01

09E+00

.10E+00
.36E+00
.50E-01
.09E-01
.08E-01
.23E-01
.21E-01
.33E+00
.40E+00

80E-01
75E-01

.48E-01
.67E-01
.73E-01
.88E-01

24E+00

.93E-01
.38E+01
.12E+00
.19E-01
.29E-01
.74E-01

36E+00

.49E+00

+- 6.00E-01

+-

+—

2.37E-01

8.74E-01

5.15E+00

.94E+01

Error Quotation at 1
LLD Confidence Level

.96
at

5.31E+00

Sigma
95.0%

LLD<3
LLD<2

LLD<«2
LLD<3

LLD<«1.
.16E-01
.01E-~01

LLD<3
LLD<6

1.
.83E+00
.45E-01
.62E-01
.66E-01
.26E-01 +- 2.37E-01

LLD<2
LLD<6
LLD<5
LLD<5

3

LLD<3.
LLD<1.
.75E-01
.49E-01
.79E-01

LLD<«3
LLD<6
LLD<3

LLD<1.
.45E-01
.35E-01
.59E-01
.94E-01
.44E-01
.08E+02
.26E-01

LLD<3
LLD<3
LLD<3
LLD<2
LLD<3
LLD<3
LLD<«4

1.
.10E+00
.36E+00
.50E-01
.09E-01
.08E-01
.23E-01
.21E-01

LLD<4
LLD<3
LLD<9
LLD<8
LLD<6
LLD<9
LLD<5

LLD<1.
.40E+00
.80E-01
.75E-01
.48E-01
.67E-01
.73E-01
.88E-01
.24E+00
.93E-01
.38E+01 +- 5.15E+00
.12E+00
.19E-01
.29E-01
.74E-01

LLD<1
LLD<«8
LLD<4
LLD<4
LLD<3
LLD<4
LLD<1
LLD<1
LLD<6

2
LID<3
LLD<8
LLD<2
LLD<3

LLD<1.
LLD<1.

.94E+01 +- 5.31E+00

.14E-01
.25E-01
LLD<1.
.74E-01
.34E-01

19E+00

07E+00

49E+00 +- 6.00E-01

89E-01
15E+00

77E+00

09E+00 +- 8.74E-01

33E+00

36E+00
49E+400



Results saved in File SD0019

P



PEAKS NOT USED IN ANALYSIS

~ ~utroid Energy Net Area Error Gammas/sec

innel keV counts %

185.83 93.19 42, 75.2 6.24E+00

676.55 338.28 21. 61.6 3.81E+00
1165.54 582.63 36. 39.9 1.14E+01
1189.09 594 .40 13. 61.9 4 .04E+00
1571.29 785.47 7. 86.8 2.90E+00
0tO
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* GAMMA SPECTRUM ANALYSTIS
*
X % k * Kk k Kk k kK * k Kk Kk k Kk k Kk k Kk * *k * k * k Kk * ¥ ¥ * ¥ *k *

* % * * F

CANBERRA SPECTRAN-AT V4.2a

hgtrw : . 28-NOV-95 15:18:21

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.

First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed. L
iultiplet Analysis Performed. ' g

gular Output.
Analysis of Spectrum saved in Disk File SD0020
Measured by: dlv

Sample Description: C-6 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 8.2900E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANL0OO

COLLECT started on 28-NOV-95 at 14:59:12

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 28-NOV-95
Efficiency Calibration performed 21-NOV-95



hgtrw
Y &

PK Centroid
channel

477.

703
1166.
1218
1822
2921.
3528.

NSOk WM
2z w»n

85

.67

66

.30
.69

11
80

Energy
keV

239

351.

583
609

911.

1460
1765

.03
83
.19
.00
18
.82
.15

PEAK

FWHM Backgnd

keVv

RWoRNE
O W WUl

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

N - Multiplet Analysis did NOT converge
$ - Multiplet Analysis Terminatéd because of no CHI-SQ

ANALYSTIS

counts

60.
23.
11.
10.
10.

2.

0.

Net Area
counts

113.
48.
33.
28.
10.

102.

7.

28-NOV-95 15:18:21

Error Nuclides
%
28.6 PB-212
42.2 BI-211,PB-214
45.7 TL-208
49.7 XE-135,BI-214
117.1 AC-228
20.1 K-40
74.1 BI-214
improvetieht



hgtrw

ample: C-6 Soil
ta collected on 28-NOV-95 at 14:59:12

cayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M
BA-139
-139
-226
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198

B-125
-212
-7

HF-181
RU-103
KR-85

to

RADIONUCLTIDE

0. days,

28-NOV-95 15:18:21

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Activity Concentration in pCi /gm

Measured

LLD<2.
LLD<1.
LLD<1.
LLD<1.
LLD<8.
LLD<5.
LLD<1.
LLD<7.
LLD<1.
LLD<1.
LLD<1.
LLD<3.
LLD<1.
LLD<6.
LLD<«8.
LLD<1.
LLD<4.
LLD<3.
LLD<1.
LLD<1.
LLD<2.
LLD<1.

1
LLD<4.
LLD<1.
LLD«<6.
LLD<2.
LLD<1.
LLD<2.
LLD<1.
LLD<1.
LLD<8.

7

9
LLD<5.
LLD<2.
LLD<3.
LLD<4.
LLD<7.
LLD<1.
LLD<7.
LLD«<4.
LLD<1.
LLD<2.
LLD<2.
LLD<5.

98E+00
86E+01
83E+02
21E+00
97E+00
28E-01
75E-01
59E-01
54E+00
74E-01
38E+00
05E-01
99E-01
65E+00
39E-01
70E-01
45E+00
S80E-01
76E+00
76E-01
18E+00
38E+00

.08E+00

65E+00
72E-01
29E-01
45E-01
24E+00
10E-01
96E-01
73E+00
28E-01

.74E+00
.03E-01

20E-01
25E-01
07E-01
18E-01
58E+00
92E-01
30E-01
79E+01
66E+00
45E-01
30E-01
11E+01

Decay

Error corrected

LLD<2

LLD<1.

LLD<1

LLD<1.

LLD<8
LLD<5
LLD<1
LLD<7

LLD<1.

LLD<1

LLD<1.

LLD<3
LLD<1
LLD<6
LLD<8

LLD<1.

LLD<4
LLD<3

LLD<1.
LLD<1.

LLD<2

LLD<1.
+- 3.10E-01 1.

LLD<4
LLD<1
LLD<6
LLD<2

LLD<1.

LLD<2
LLD<1

LLD<1.

LLD<8
+- 3.27E+00 7
+- 3.82E-01 9
LLD<5
LLD<2
LLD<3
LLD<4
LLD<7
LLD<1
LLD<7
LLD<4

LLD<1.

LLD<2
LLD<2
LLD<5

.98E+00
86E+01
.83E+02
21E+00
.97E+00
.28E-01
.75E-01
.59E-01
54E+00
.74E-01
38E+00
.05E-01
.99E-01
.65E+00
.39E-01
70E-01
.45E+00
.80E-01
76E+00
76E-01
.18E+00
38E+00
08E+00
.65E+00
.72E-01
.29E-01
.45E-01
24E+00
.10E-01
.96E-01
73E+00
.28E-01
.74E+00
.03E-01
.20E-01
.25E-01
.07E-01
.18E-01
.58E+00
.92E-01
.30E-01
.79E+01
66E+00
.45E-01
.30E-01
.11E+01

Error

+- 3.10E-01

+- 3.27E+00
+- 3.82E-01

=T,



SR-85 LLD<2.24E-01 LLD<2.24E-01

I-133 LLD<2.40E-01 LLD<2.40E-01
BA-140 LLD<8.18E-01 LLD<8.18E-01
& 91M  LLD<2.67E-01 LLD<2.67E-01
: 207 LLD<1.92E-01 LLD<1.92E-01
“eyn-208 LLD<9.40E-01 LLD<9.40E-01
SB-124 LLD<2.11E-01 LLD<2.11E-01
CS-134 LLD<4.45E-01 LLD<4 .45E-01
BI-214 7.66E-01 +- 3.82E-01 7.66E-01 +- 3.82E-01
RU-106 LLD<2.10E+00 LLD<2.10E+00
LA-142 LLD<4.94E-01 LLD<4 .94E-01
AG-110M LLD<3.64E-01 LLD<3.64E-01
NB-97 LLD<3.66E-01 LLD<3.66E-01
CS-137 LLD<2.91E-01 LLD<2.91E-01
I-132 LLD<3.16E-01 LLD<3.16E-01
W-187 LLD<9.20E-01 LLD<9.20E-01
ZR-97 LLD<2.56E-01 LLD<2.56E-01
ZR-95 LLD<5.42E-01 LLD<5.42E-01
NB-95 LLD<2.80E-01 LLD<2.80E-01
TL-210 LLD<1.48E+00 LLD<1.48E+00
CO-58 LLD<2.97E-01 LLD<2.97E-01
CS-136 LLD<3.16E-01 LLD<3.16E-01
MN-54 LLD<1.99E-01 LLD<1.99E-01
CO-56 LLD<2.74E-01 LLD<2.74E-01
I-134 LLD<3.05E-01 LLD<3.05E-01
TL-207 LLD<1.86E+02 LLD<1.86E+02
Y-88 LLD<3.05E-01 LLD<3.05E-01
AC-228 5.97E-01 +- 7.00E-01 5.97E-01 +- 7.00E-01
EU-152 LLD<2.95E+00 LLD<2.95E+00
£ 234M LLD<2.55E+00 LLD<2.55E+00
w91  LLD<1.24E+00 LLD<1.24E+00
"KB-89 LLD<6.74E-01 LLD<6.74E-01
FE-59 LLD<6.25E-01 LLD<6.25E-01
ZN-65 LLD<1.02E+00 LLD<1.02E+00
SC-46 LLD<4.92E-01 LLD<4 .92E-01
TA-182 LLD<1.38E+00 LLD<1.38E+00
I-135 LLD<1.04E+00 LLD<1.04E+00
CL-39 LLD<5.21E-01 LLD<5.21E-01
NA-22  LLD<3.57E-01 LLD<3.57E-01
AR-41 LLD<3.13E-01 LLD<3.13E-01
CO-60 LLD<2.92E-01 LLD<2.92E-01
NA-24  LLD<2.51E-01 LLD<2.51E-01
SR-92 LLD<3.89E-01 LLD<3.89E-01
SCH-000 LLD<1.23E+00 LLD<1.23E+00
CS-138 LLD<3.76E-01 LLD<3.76E-01
K-40 2.12E+01 +- 4.33E+00 2.12E+01 +- 4.33E+00
KR-88 LLD<2.92E+00 LLD<2.92E+00
TL-209 LLD<7.70E-01 LLD<7.70E-01
LA-140 LLD<2.79E-01 LLD<2.79E-01
AL-26 LLD<1.80E-01 LLD<1.80E-01
MN-56 LLD<1.06E+00 LLD<1.06E+00
RB-88 LLD<8.29E-01 LLD<8.29E-01
Total 3.23E+01 +- 5.51E+00 3.23E+01 +- 5.51E+00
~

S

Error Quotation at 1.96 Sigma
LLD Confidence Level at 95.0%



Results saved in File SD0020

. R



PEAKS NOT USED IN ANALYSIS

#~ntroid Energy Net Area Error Gammas/sec

nnel keV counts %
 1166.66 583.19 33.  45.7  1.04E+01
3528.80 1765.15 7. 74 .1 5.19E+00
0:©
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CANBERRA SPECTRAN-AT V4.2a

hgtrw 28-NOV-95 15:35:30

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: = 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
Multiplet Analysis Performed.

gular Output.
Analysis of Spectrum saved in Disk File SD0021
Measured by: dlv

Sample Description: C-12 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 9.6000E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLOOO

COLLECT started on 28-NOV-95 at 15:19:54

COLLECT Live Time: 600. seconds

Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 28-NOV-95
Efficiency Calibration performed 21-NOV-95



hgtrw 28-NOV-95 15:35:30

P EAK ANALYSTIS

B e

PK Centroid Energy FWHM Backgnd Net Area Error Nuclides

channel keV keV counts counts %

1 478.14 239.17 1.2 48. 68. 39.5 PB-212

2 591.81 295.95 0.9 21. 41, 46.2 PB-214

3 677.06 338.54 1.6 15. 22. 68.1 AC-228

4 704.12 352.06 1.9 24. 50. 39.7 BI-211,PB-214
5 1218.98 609.34 1.7 16. 28. 58.7 BI-214

6 1323.65 661.66 1.5 19. 47 . 41.0 CS-137

7 1534.59 767.11 1.4 1. 8. 80.7 PA234M,I-134
8 2921.31 1460.92 2.3 2. 92. 21.0 K-40

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

! e
Rogggrpede "



hgtrw 28-NOV-95 15:35:30
ple: C-12 Soil
a collected on 28-NOV-S95 at 15:19:54

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

RADIONUCLTIDE ANALYSTIS REPORT

Nuclide Activity Concentration in pCi /gm
Decay
Measured Error corrected Error

AM-241 LLD<1.93E+00 ' LLD<1.93E+00
TH-234 LLD<1.63E+01 LLD<1.63E+01
TH-230 LLD<1.40E+02 LLD<1.40E+02
XE-133 LLD<1.05E+00 LLD<1.05E+00
CD-109 LLD<6.88BE+00 LLD<6.88E+00
SCL-000 LLD<5.22E-01 LLD<5.22E-01
CO-57 L1D<1.73E-01 LLD<1.73E-01
PA-234 LLD<6.61E-01 LLD<6.61E-01
CE-144 LILD<1.27E+00 LLD<1.27E+00
TC-99M LLD<1.34E-01 LLD<1.34E-01
U-235 LLD<1.18E+00 LILD<1.18E+00
CE-141 LLD<2.46E-01 LLD<2.46E-0Q1
KR-85M LLD<1.61E-01 LID<1.61E-01
XE-131M LLD<6.75E+00 LLD<6.75E+00
A-139 LLD<7.01E-01 LLD<7.01E-01
é-139 LILD<1.42E-01 LLD<1.42E-01
-226 LLD<3.84E+00 - LLD<3.84E+00
BA-141 LLD<3.41E-01 LID<3.41E-01
KR-89 LLD<1.62E+00 LLD<1.62E+00
TE-132 LLD<1.21E-01 LLD<1.21E-01
XE-133M LLD<1.28E+00 LLD<1.28E+00
TH-227 LLD<9.96E-01 LLD<9.96E-01

PB-212 5.61E-01 +- 2.22E-01 5.61E-01 +- 2.22E-01
RA-224 LLD<3.48E+00 LLD<3.48E+00
XE-135 LLD<1.42E-01 LLD<1.42E-01
XE-138 LLD<5.03E-01 LLD<5.03E-01
SE-75 LLD<2.16E-01 LLD<2.16E-01
NP-239 LLD<1.09E+00 LLD<1.09E+00
HG-203 LLD<1.85E-01 LLD<1.85E-01
IR-192 LLD<1.77E-01 LLD<1.77E-01
CR-51 LLD<1.47E+00 LLD<1.47E+00
SCM-000 LLD<7.90E-01 LLD<7.90E-01

BI-211 6.96E+00 +- 2.77E+00 6.96E+00 +- 2.77E+00

PB-214 8.12E-01 +- 3.23E-01 8.12E-01 +- 3.23E-01
BA-133 LLD<4.49%9E-01 LLD<4 .48E-01
I-131 LLD<1.79E-01 LLD<1.79E-01
SN-113 LLD<2.77E-01 LLD<2.77E-01
KR-87 LLD<3.70E-01 LLD<3.70E-01
PB-211 LLD<6.20E+00 LLD<6.20E+00
AU-198 LLD<1.75E-01 LLD<1.75E-01
-125 LLD<5.61E-01 LLD<5.61E-01
?-212 LLD<5.67E+01 'LLD<5.67E+01
E-7 LLD<1.52E+00 LLD<1.52E+00
HF-181 LLD<1.94E-01 LLD<1.94E-01
RU-103 LLD<1.81E-01 LLD<1.81E-01

KR-85 LLD<5.25E+01 LLD<5.25E+01



SR-85
I-133
BA-140
i 91 M
Ll 207
. «-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
Cs-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
U-152
o9
S xB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total

Error Quotation at 1.

LLD<2.
LLD<2.
LLD<6.
LLD<2.
LLD<2.
LLD<7.
LLD<2.
LLD<3.

6
LLD<2.
LLD<3.
LLD<5.
LLD<5S.

5
LILD<3.
LLD<6.
LLD<1.
LLD<3.
LLD<1.
LLD<1.
L.LD<2
LLD<2
LLD<2
LLD<3
LLD<3
LLD<1.
LLD<1.
LLD<1.
LLD<2
LLD<3
LLD<1
LLD<6
LLD<3
LLD<7
LLD<3
LLD<1
LLD<1
LLD<6
LLD<3
LLD<2
LLD<«3
LLD<3.
LLD<3
LLD<1
LLD<3

1
LLD<1.
LLD<1
LLD<2
LLD<5
LLD<2.
LLD<«8

29E-01
02E-01
46E-01
17E-01
20E-01
00E-01
31E-01
61E-01

.68E-01

25E+00
43E-01
85E-01
90E-01

.30E-01

21E-01
62E-01

+_

+- 2.18E-01

97E-01 .

30E-01
94E-01
22E+00

.33E-01
.03E-01
.55E-01
.05E-01
.50E-01

34E+02
85E-01
17E+00

.75E+00
.22E+00
.10E+00
.10E-01
.46E-01
.54E-01
.49E-01
.06E+00
.05E+00
.92E-01
.15E-01
.87E-01
.37E-01

23E-01

.18E-01
.58E+00
.25E-01
.66E+01

55E+00

.78E-01
.41E-01
.71E-02

14E-01

.79E-01

3.92E-01

3.53E+00

LLD Confidence Level

96
at

4 .53E+00

Sigma
95.0%

LLD<2
LLD<2
LLD<6
LLD<2
LLD<2
LLD<7
LLD<2
LLD<3

6
LLD<2
LLD<3
LLD<5
LLD<5

5
LLD<3
LLD<é

LLD<3
LLD<«1
LLD<1
LLD<2
LLD<2
LLD<2
LLD<3
LLD<3
LLD<1

LLD<2
LLD<3

LLD<6
LLD<3

LLD<3

LLD<1
LLD<6
LLD<3
LLD<2
LLD<3
LLD<3
LLD<3

LLD«<1.

LLD<3

LLD<1
LLD<2
LLD<5
LLD<2
LLD<8

.29E-01
.02E-01
.46E-01
.17E-01
.20E-01
.00E-01
.31E-01
.61E-01
.68E-01 +-
.25E+00
.43E-01
.85E-01
.90E-01
.30E-01 +- 2.18E-01
L21E-01
.62E-01
LLD<1.
.30E-01
.94E-01
.22E+00
.33E-01
.03E-01
.55E-01
.05E-01
.50E-01
.34E+02
LLD<1.
LLD<1.

97E-01

85E-01
17E+00

.75E+00
.22E+00
LLD<1.

10E+00

.10E-01
.46E-01
LLD<«7.

54E-01

.49E-01
LLD<1.

06E+00

.05E+00
.92E-01
.15E-01
.87E-01
.37E-01
.23E-01
.18E-01

58E+00

.25E-01
1.
LLD<1.

66E+01 +-
S5E+00

.78E-01
.41E-01
.71E-02
.14E-01
.79E-01

3.92E-01

3.53E+00

.61E+01 +-

4 .53E+00



Results saved in File SD0021



Ss=ntroid
- el
591.81
677.06
1534.59
0:©

YA

i

PEAKS NOT USED IN ANALYSIS

Energy Net Area Error Gammas/sec

keV counts %

295.95 41 . 46.2 6.57E+00
338.54 22. 68.1 3.97E+00
767.11 8. 80.7 3.50E+00
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CANBERRA SPECTRAN-AT V4.2a
hgtrw 28-NOV-95 15:50:48

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.

First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed. s
Multiplet Analysis Performed. ' K

gular Output.
Analysis of Spectrum saved in Disk File SD0022
Measured by: dlv

Sample Description: C-18 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 7.1100E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANL00O

COLLECT started on 28-NOV-95 at 15:38:00

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 28-NOV-95
Efficiency Calibration performed 21-NOV-95



hgtrw 28-NOV-95 15:50:48
PEAK ANALYSTIS

PK Centroid Energy FWHM Backgnd Net Area Error Nuclides

channel keVv kev counts counts %

1 372.45 186.38 1.9 33. 84. 28.8 U-235,RA-226

2 477.90 239.05 1.4 62. 100. 31.7 PB-212

3 591.75 295.92 0.8 28. 30. 65.5 PB-214

4 704 .45 352.22 1.4 32. 28. 73.4 PB-214

5 1021.51 510.65 2.6 18. 30. 57.1 TL-208,NA-22,
ANN-RD

6 1167.74 583.73 2.6 7. 28. 47.3 TL-208

7 1218.83 609.26 2.8 16. 34. 50.4 BI-214

8 1822.48 911.08 1.0 3. 16. 61.3 AC-228

9 2921.68 1461.10 1.7 3. 85. 22.4 K-40

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%




hgtrw

mple: C-18 Soil
ta collected on 28-NOV-95 at 15:38:00

Decayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M

-139
: -139
-226

BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198
-125
-212
BE-7
HF-181
RU-103
KR-85

to

0. days,

RADIONUCLIDE

28-NOV-95 15:50:48 i

0.0000 hours BEFORE the start of COLLECT.

ANALYSIS REPORT

Activity Concentration in pCi /gm

Measured

LLD<3
LLD<2

LLD<2.
LLD<1.
LLD<1.
.40E-01
.46E-01
.70E-01

LLD<7
LLD<2
LLD<7

LLD<1.
.19E-01

LLD<2

LLD<1.
LLD<3.
.62E-01

LLD<2

LLD<8.
LLD<1.
.15E-01
.25E+00

LLD<2
9

LLD<5.
.50E+00
.18E-01
.33E+00

LLD<2
LLD<2
LLD<2

LLD<«1.
' 1.
.03E+00

LLD<5

LLD<1.
.39E-01
.67E-01

LLD<7
LLD<2

LLD<«1.
.25E-01
.40E-01

LLD<2
LLD<2

LLD<1.
LLD<1.
.74E+00
J22E-01

LLD<6
6

LLD<5.
.93E-01
.65E-01

LLD<2
LLD<3

LLD<4.
.41E+00
.27E-01
.83E-01
.56E+01

LLD<«8
LLD<2
LLD<7
LLD<«7

LLD<2.
.87E-01
.49E-01

LLD<2
LID<2

LLD<8.

.42E+00
.42E+01

43E+02
63E+00
23E+01

97E+00

57E+00
32E-01

12E+00
06E+00

53E-01

60E+00
12E+00
88E-01

30E+00

87E+00
10E+00

10E-01

32E-01

39E+00

86E+01

Decay

Error corrected

LLD<3
LLD<2
LLD<2

LLD<1.
LLD<1.

LLD<7
LLD<2
LLD<7

LLD<1.

LLD<2

LLD<1.

LLD<3
LLD<2

LLD<8.

LLD<1
LLD<2
+- 2.67E+00 9

LLD<5.

LLD<2
LLD<2
LLD<2

LLD<1.
+- 3.55E-01 1.

LLD<5

LLD<1.

LLD<7
LLD<2
LLD<1
LLD<2
LLD<2

LLD<1.
LLD<«1.

LLD<6
+- 4.57E-01 6

LLD<S.

LLD<2
LLD<3
LLD<4
LLD<8
LLD<2
LLD<?7
LLD<7
LLD<2
LLD<2
LLD<2

LLD<8.

.42E+00
.42E+01
.43E+02
63E+00
23E+01
.40E-01
.46E-01
.70E-01
97E+00
.19E-01
57E+00
.32E-01
.62E-01
12E+400
.06E+00
.15E-01
.25E+00
53E-01
.50E+00
.18E-01
.33E+00
60E+00
12E+00
.03E+00
88E-01
.39E-01
.67E-01
.30E+00
.25E-01
.40E-01
87E+00
10E+00
.74E+00
.22E-01
10E-01
.93E-01
.65E-01
.32E-01
.41E+00
.27E-01
.83E-01
.56E+01
.39E+00
.87E-01
.49E-01
86E+01

Error

+- 2.67E+00

+- 3.55E-01

+- 4.57E-01

il



SR-85
I1-133
BA-140
A 91M
b 207
et =208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I1-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
U-152
A -234M
a4 91
“RB-89
FE-59
ZN-65
SC-46
TA-182
I1-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total

S

Error Quotation at 1.

LLD<3

LLD<2.
.03E+00
.21E-01
.69E-01

LLD<1
LLD<3
LLD<2

1.
.94E-01
.03E-01

LLD<2
LLD<5

1.
.82E+00
.02E-01
.75E-01
.80E-01
.33E-01
.91E-01

LLD<2
LLD<6
LLD<5
LLD<5
LLD<«4
LLD«<3

LLD<1.
.33E-01
.34E-01
.40E-01

LLD<3
LLD<4
LLD<3

LLD<1.
.65E-01
.66E-01
.78E-01
.74E-01
.22E-01
.62E+02
.35E-01

LLD<2
LLD<2
LLD<2
LLD<3
LLD<4
LLD<2
LLD<3

1.
.87E+00
.29E+00

LLD<3
LILD<4

LLD<1.
.52E-01
.94E-01
.91E-01
.18E-01
.19E+00

LLD<«9
LLD<7
LLD<9
LLD<4
LLD<1

LLD<1.
LLD<1.
.59E-01
.65E-01
.58E-01
.92E-01
.98E-01

LLD<3
LLD<3
LLD<3
LLD<3
LLD<2

LLD<1.
.91E-01
.08E+01
.40E+00
.25E-01
.09E-01
.23E-01
.41E-01

LLD<4

2
LLD<3
LLD<8
LLD<2
LLD<3
LLD<6

LLD<1.

.87E-01

96E-01

02E+00

09E+00

14E+00

79E+00

04E+00

29E+00

41E+00
02E+00

36E+00

86E+00

+-

+- 5.52E-01

+—

4.84E-01

6.41E-01

4.70E+00

.49E+01

LLD Confidence Level

96
at

5.53E+00

Sigma
95.0%

LLD<3
LLD<2

LLD<3
LLD<2

LLD<2
LLD<5
1

LLD<5
LLD<5
LLD<4
LLD<3

LLD<3
LLD<4
LLD<3

LLD<1.
.65E-01
.66E-01
.78E-01
.74E-01
.22E-01
.62E+02
.35E-01

LLD<2
LLD<2
LLD<2
LLD<3
LLD<4
LLD<2
LLD<3

1.
.87E+00
.29E+00
.29E+00
.52E-01
.94E-01
.91E-01
.18E-01
LLD<1.
LLD<1.
LLD<1.
.59E-01
.65E-01
.58E-01
.92E-01
.98E-01
.36E+00
.91E-01
.08E+01 +- 4.70E+00
.40E+00
.25E-01
.09E-01
.23E-01
.41E-01
.86E+00

.49E+01 +- S5.53E+00

LLD<3
LLD<4
LLD<1
LLD<«9
LLD<7
LLD<9
LLD<4

LLD<3
LLD<3
LLD<3
LLD<3
LLD<2
LLD<1
LLD<4

2
LLD<3
LLD<8
LLD<2
LLD<3
LLD<6
LLD<1

.87E-01
.96E-01
LLD<1.
.21E-01
.69E-01
1.
.94E-01

.03E-01

.09E+00 +- 5.52E-01
LLD<2.
LLD<6.
.75E-01
.80E-01
.33E-01
.91E-01
LLD<1.
.33E-01
.34E-01
.40E-01

03E+00

02E+00 +- 4.84E-01

82E+00
02E-01

14E+00

79E+00

04E+00 +- 6.41E-01

19E+00
41E+00
02E+00



Results saved in File SD00Q22

o
e

e,



PEAKS NOT USED IN ANALYSIS

-~ ~utroid Energy Net Area Error Gammas/sec

annel keV counts %
591.75 295.92 30. 65.5 4.87E+00
010

g
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.**********************************

* GAMMA SPECTRUM ANALYSTIS

*

* % % % % * % % * * * * * *x *x *x % * *x *x *k *k *k * *k *k *k Kk %k *k *x *x % * *

CANBERRA SPECTRAN-AT V4.2a

hgtrw 28-NOV-95

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0

Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
6ltiplet Analysis Performed.
e

gular Output.
Analysis of Spectrum saved in Disk File SD0023
Measured by: dlv

Sample Description: C-13 Soil
Geometry Description: Capsule Type Marinelli Beaker

* * % % *

16:05:25

Sample Size: 9.1800E+02 gm / Conversion Factor: 1.0000E+00

Standard Size: 8.8840E+02 gm
Analysis Library file: ANLO0OO

COLLECT started on 28-NOV-95 at 15:52:04

COLLECT Live Time: 600. seconds

Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 28-NOV-95
Efficiency Calibration performed 21-NOV-95

,;2%*2:5'



hgtrw
-~
PK Centroid
channel
1 478.20
2 1132.85
3 1218.58
4 2921.72

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

";:;_\

S

Energy
keV

239.20
566.29
609.14
1461.12

PEAK

FWHM

=
<

WHOOo
w0

ANALYSTIS

Backgnd
counts

50.

4.
10.
11.

Net Area
counts

65.

7.
28.
80.

28-NOV-95 16:05:25

Error

%

40.2
116.4
49 .4
26.0

Nuclides

PB-212

BI-214
K-40



hgtrw

ecayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M
BA-139
-139
-226
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CrR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198

-125
-212
E-7

HF-181
RU-103
KR-85

mple: C-13 Soil
a collected on 28-NOV-95 at 15:52:04

to

RADIONUCLIDE

0. days,

28-NOV-95 16:05:25

0.0000 hours BEFORE the start of COLLECT.

ANALYSIS REPORT

Activity Concentration in pCi /gm

Measured

LLD<2.
LLD<1.
LLD<1
LLD<1
LLD<7
LLD<5.
LLD<1.
LLD<7
LLD<1.
LLD<«1.
LLD<1
LLD<2
LLD<1.
LLD<6
LLD<7
LLD«<1.
LLD<3
LLD<3
LLD<1
LLD<1
LLD<1.
LLD<1.

5
LLD<3
LLD<1.
LLD<5
LLD<2
LLD<9
LLD<1
LLD<1.
LLD<1
LLD<8
LLD<5
LLD<6.
LLD<3
LLD<1.
LLD<1.
LLD<2
LLD<6
LLD<1.
LLD<5.
LLD<4
LLD<1.
LLD<2.
LLD<1.
LLD<6

32E+00
72E+01

.45E+02
.01E+00
.61E+00

64E-01
87E-01

.23E-01

33E+00
35E-01

.13E+00
.71E-01

91E-01

.00E+00
.58E-01

54E-01

.97E+00
.21E-01
.87E+00
.51E-01

43E+00
21E+00

.60E-01
.70E+00

70E-01

.76E-01
.22E-01
.94E-01
.91E-01

87E-01

.25E+00
.26E-01
.03E+00

06E-01

.55E-01

81E-01
98E-01

.96E-01
.24E+00

83E-01
99E-01

.79E+01

82E+00
38E-01
92E-01

.86E+01

Error co

LLD<2

LLD<1.
LLD<1.
LLD<1.

LLD<7
LLD<5
LLD<1
LLD<7

LLD<1.
LLD<1.
LLD<1.

LLD<2
LLD<1
LLD<6
LLD<7
LLD<1
LLD<3
LLD<3

LLD<1.
LLD<1.
LLD<1.

LLD<1
+- 2.26E-01 5
LLD<3
LLD<1
LLD<5
LLD<2
LLD<9

LLD<1.

LLD<1

LLD<1.

LLD<«8
LLD<5
LLD<6
LLD<3

LLD<1.

LLD<1
LLD<2
LLD<6

LLD<1.

LLD<5S
LLD<4

LLD<1.

LLD<2
LLD<1
LLD<6

Decay
rrected

.32E+00
72E+01
45E+02
01E+00
.61E+00
.64E-01
.87E-01
.23E-01
33E+00
35E-01
13E+00
.71E-01
.91E-01
.00E+00
.58E-01
.54E-01
.97E+00
.21E-01
87E+00
51E-01
43E+00
.21E+00
.60E-01
.70E+00
.70E-01
.76E-01
.22E-01
.94E-01
91E-01
.87E-01
25E+00
.26E-01
.03E+00
.06E~-01
.55E-01
81E-01
.98E-01
.96E-01
.24E+00
83E-01
.99E-01
.79E+01
82E+00
.38E-01
.92E-01
.86E+01

Error

+- 2.26E-01



SR-85

I-133

BA-140
i 207

'“M».;L:-?..OB

i

SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
EU-152
A 234M
. 91
“RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total
<

Wi

LLD<3
LLD<2
LLD<«7.
LLD<1
LLD<1.
LLD<7
LLD<2
LLD<3

7
LLD<1.
LLD<4
LLD<2.
LLD<2
LLD<2
LLD<2
LLD<7.
LLD<2
LLD<4
LLD<2
LLD<1.
LLD<2
LLD<2
LLD<2
LLD<2
LLD<2
LLD<1
LLD<2
LLD<1
LLD<2
LLD<2
LLD<1.
LLD<5
LLD<4
LLD<7
LLD<3
LLD<9.
LLD<1.
LLD<7
LLD<3
LLD<2.
LLD<2
LLD<2.
LLD<3.
LLD<1.
LLD<2.

1
LLD<1.
LLD<4.
LLD<1.
LLD<1.
LLD<9.
LLD«<1.

.00E-01
.08E-01

86E-01

.65E-01

88E-01

.77E-01
.17E-01
.77E-01
.01E-01

97E+00

.13E-01

92E-01

.94E-01
.84E-01
.77E-01

66E-01

.39E-01
.24E-01
.53E-01

23E+00

.11E-01
.49E-01
.20E-01
.01E-01
.34E-01
.58E+02
.45E-01
.27E+00
.33E+00
.83E+00

11E+00

.23E-01
.55E-01
.85E-01
.09E-01

41E-01
29E+00

.24E-01
.22E-01

92E-01

.34E-01

38E-01
93E-01
11E+00
43E-01

.51E+01

79E+00
12E-01
85E-01
32E-01
06E-01
16E+00

+- 3.47E-01

+
1

3.97E+00

.64E+01

Error Quotation at 1
LLD Confidence Level

.96
at

3.99E+00

Sigma
95.0%

LLD<3.
LLD<2
LLD<7
LLD<1
LLD<1.
LLD<7
LLD<2
LLD<3.

7
LLD<1
LLD<4
LLD<2
LLD<2
LLD<2
LLD<2
LLD<7
LLD<2
LLD<4.
LLD<2
LLD<1
LLD<2
LILD<2
LLD<2
LLD<2.
LLD<2
LLD<1.
LLD<2
LLD<1
LLD<2
LLD<2
LLD<1.
LLD<5
LLD<4
LLD<7.
LLD<3.
LLD<9.
LLD<1.
LLD<7.
LLD<3.
LLD<2.
LLD<2.
LLD<2.
LLD<3.
LLD<1.
LLD<2.

1.
LLD<1.
LLD<4.
LLD<1.
LLD<1.
LLD<«9.
LLD<1.

.64E+01 +~- 3.99E+00

00E-01

.08E-01
.86E-01
.65E-01

88E-01

.77E-01
.17E-01

77E-01

.01E-01 +- 3.47E-01
.97E+00
.13E-01
.92E-01
.94E-01
.84E-01
.77E-01
.66E-01
.39E-01

24E-01

.53E-01
.23E+00
.11E-01
.49E-01
.20E-01

ClE-01

.34E-01

58E+02

.45E-01
.27E+00
.33E+00
.83E+00

11E+00

.23E-01
.55E-01

85E-01
0SE-01
41E-01
29E+00
24E-01
22E-01
92E-01
34E-01
38E-01
93E-01
11E+00
43E-01
51E+01 +- 3.97E+00
79E+00
12E-01
85E-01
32E-01
06E-01
16E+00



Results saved in File SD0023



PEAKS NOT USED IN ANALYSIS

..~ ~mtroid Energy Net Area Error Gammas/secC

‘ innel keV counts %
1132.85 566.29 7. 116.4 2.09E+00
0:©
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I**********************************

Oiva

GAMMA SPECTRTUM ANALYSTIS
*
* * *k * % *k %k % *k *k *k k *k Kk * *k * * * *k * *x * k *x * k *k * *k * * k Kk *

CANBERRA SPECTRAN-AT V4.2a

* F * *

hgtrw 28-NOV-95 16:19:49

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
Multiplet Analysis Performed.

.gular Output.

Analysis of Spectrum saved in Disk File SD0024
Measured by: dlv

Sample Description: C-15 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 5.7400E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLOOO

COLLECT started on 28-NOV-95 at 16:06:45

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 28-NOV-95
Efficiency Calibration performed 21-NOV-95



hgtrw
PK Centroid
channel
1 478.38
2 704 .40
3E 839.09
4 1022.01
5 1219.25
6 1823.09
7 2306.63
8 2921.37

Energy
keV

239.29
352.19
419.49
510.90

609.47
911.38
1153.27
1460.95

PEAK

FWHM
keVv

ON P
O = Oou

HWwR e
Wb W

Error Quotation at 1.96 sigma

Peak Confidence Level at 95.0%

E - Multiplet Analysis ERROR

‘ai\ .
Vi

ANALYSTIS

Backgnd

counts

45.
29.
13.

6.

oOwerER g

Net Area

counts

147.
54.
le6.
30.

33.
27.
13.
63.

%

21.
41.
90.
43.

42.
39.
68.
24.

Error

0w

~N W oW

28-NOV-95 16:19:49

Nuclides

PB-212
PB-214

GE-75
TL-208,NA-22,
ANN-RD
BI-214
AC-228

K-40



hgtrw

a collected on 28-NOV-95 at 16:06:45

Qré\ple : C-15 Soil
ecayed to 0. days,

RADIONUCLIDE

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M
BA-139
-139
-226
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CrR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198

-125
-212
E-7

HF-181
RU-103
KR-85

28-NOV-95 16:19:49

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Activity Concentration in pCi /gm
Decay
Error corrected

Measured

LLD<3
LLD<2
LLD<2
LLD<1

LLD<1.
.45E-01
.47E-01
.03E+00
.10E+00
.38E-01

LLD<7
LLD<2
LLD<1
LLD<2
LLD<2

LLD<1.
.61E-01
.69E-01
.25E+00
.14E+00
.32E-01
.63E+00
.84E-01
.53E+00
.58E-01
.99E+00
.06E+00
.03E+00
.43E+00
.72E-01
.33E-01
.48E-01

LLD<4
LLD<2
LLD<9
LLD<1
LLD<2
LLD<6
LLD<4
LLD<2
LLD<2
LLD<2
LLD<2

2
LLD<6
LLD<2
LLD<9
LLD<3

LLD<1.
.34E-01
.03E-01
.50E+00

LLD<3
LLD<3
LLD<2

LLD<1.
LLD<9.

1.
.98E-01
.06E-01
.58E-01
.16E-01

LLD<6
LLD<3
LLD<3
LLD<6

LLD<1.
.47E-01

LLD<2

LLD<1.
.30E+01
.61E+00
.26E-01
.67E-01

LLD<«8
LLD<2
LLD<3
LLD<3

LLD<8.

.89E+00
.69E+01
.54E+02
.83E+00

23E+01

71E+00

85E+00

47E+00
17E+00
45E+00

13E+01

06E+00

60E+01

LLD<3
LLD<2.
LLD<2
LLD<1.
LLD<1.
LLD<7
LLD<2
LLD<1
LLD<2
LLD<2
LLD<1.
LLD<4
LLD<2
LLD<9
LLD<1.
LLD<2
LLD<6.
LLD<4
LLD<2
LLD<2
LLD<2
LLD<2
+- 4.47E-01 2
LLD<6.
LLD<2
LLD<9S
LLD<3
LLD<1.
LLD<3
LLD<3
LLD<2
LLD<1.
LLD<9.
+- 6.06E-01 1.
LLD<«6
LLD<3.
LLD<3.
LLD«<6.
LLD<1.
LLD<2.
LLD<1.
LLD<«8.
LLD<2.
LLD<3.
LLD<3.
LLD<8.

.89E+00

69E+01

.54E+02

83E+00
23E+01

.45E-01
.47E-01
.03E+00
.10E+00
.38E-01

71E+00

.61E-01
.69E-01
.25E+00

14E+00

.32E-01

63E+00

.84E-01
.53E+00
.58E-01
.99E+00
.06E+00
.03E+00

43E+00

.72E-01
.33E-01
.48E-01

85E+00

.34E-01
.03E-01
.50E+00

47E+00
17E+0Q00
45E+00

.98E-01

06E-01
58E-01
16E-01
13E+01
47E-01
06E+00
30E+01
61E+00
26E-01
67E-01
60E+01

Error

+- 4.47E-01

+- 6.06E-01



SR-85
I-133
BA-140
LY 91M
oy L,-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
EU-152
75 234M
TR by 91
RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total

C

LLD<3.
LLD<2.
LLD<1
LLD<2
LLD<2.
LLD<1
LLD<2
LLD<5

1
LLD<3
LLD<6
LLD<5
LLD<5
LLD<4
LLD<4
LLD<1
LLD<3
LLD<6.
LLD<3
LLD<2
LLD<2
LLD<3
LLD<3.
LLD<4
LLD<4
LLD<3
LLD<4

2
LLD<5
LLD<4
LLD<1.
LLD<1.
LLD<1.
LLD<1
LLD<5S
LLD<1.
LLD<1.
LLD<8
LLD<5
LLD<5
LLD<4
LLD<2
LLD<3
LLD<2
LLD<?7

1.
LLD<2
LLD<1
LLD<2
LLD«5
LLD<2
LLD<2.

76E-01
40E-01

.17E+00
.98E-01

87E-01

.27E+00
.95E-01
.73E-01
.32E+00
.84E+00
.41E-01
.25E-01
.29E-01
.49E-01
.08E-01
.24E+00
.14E-01

78E-01

.47E-01
.38E+00
.91E-01
.03E-01

26E-01

.25E-01
.84E-01
.18E+02
.45E-01
.26E+00
.04E+00
.11E+00

26E+00
03E+00
06E+00

.28E+00
.04E-01

53E+00
45E+00

.21E-01
.15E-01
.41E-01
.70E-01
.28E-01
.69E-01
.13E+00
.82E-01

90E+01

.27E+00
.45E+00
.95E-01
.57E-01
.30E+00

43E+00

.60E+01

Error Quotation at 1
LLD Confidence Level

+- 5.61E-01
+- 9.02E-01
+- 4.73E+00
+- 4.91E+00
.96 Sigma
at 95.0%

LLD<3.
LLD<2.
LLD<1.
LLD<2.
LLD<2.
LLD<1.
LLD<2.
LLD<5.

1.
LLD<3.
LLD<6.
LLD<5.
LLD<5.
LLD<4
LLD<4
LLD<1.
LLD<3
LLD<6
LLD<3
LLD<2
LLD<2
LLD<3
LLD<3
LLD<4
LLD<4
LLD<3
LLD<4

2
LLD<5
LLD<4
LLD<1
LLD<1.
LLD<1
LLD<1
LLD<5
LLD<1.
LLD<1.
LLD<«8
LLD<5
LLD<5
LLD<4
LLD<2
LLD<3
LLD<2
LLD<7

1.
LLD<2
LLD<1
LLD<2
LLD<5
LLD<2
LLD<2

.60E+01 +- 4.91E+00

76E-01
40E-01
17E+00
98E-01
87E-01
27E+00
S5E-01
73E-01
32E+00 +- 5.61E-01
84E+00
41E-01
25E-01
29E-01

.49E-01
.08E-01

24E+00

.14E-01
.78E-01
.47E-01
.38E+00
.91E-01
.03E-01
.26E-01
.25E-01
.84E-01
.18E+02
.45E-01
.26E+00 +- 9.02E-01
.04E+00
.11E+00
.26E+0Q0

03E+00

.06E+00
.28E+00
.04E-01

53E+00
45E+00

.21E-01
.15E-01
.41E-01
.70E-01
.28E-01
.69E-01
.13E+00
.82E-01

90E+01 +- 4.73E+00

.27E+00
.45E+00
.95E-01
.57E-01
.30E+00
.43E+00



Results saved in File SD0024

P



PEAKS NOT USED IN ANALYSIS

{Pentroid Energy Net Area Error Gammas/sec

annel keV counts %
©839.09  419.49 16. 90.3  3.64E+00
1022.01  510.90 30. 43.8  8.22E+00
2306.63 1153.27 13. 68.3  7.61E+00
010
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Otva
‘***********************************
*
* GAMMA SPECTRTUM ANALYSIS *
* *
¥ ok ok ok x k k k k Kk ok ok ok k Kk x Kk K K k Kk * kK *k k Kk *x * *k * * *k ¥ * * %
CANBERRA SPECTRAN-AT V4.2a
hgtrw 29-NOV-95 07:36:18

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
iultiplet Analysis Performed.

gular Output.
Analysis of Spectrum saved in Disk File SD0007
Measured by: dlv

Sample Description: Background Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 7.0400E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLOOO

COLLECT started on 28-NOV-95 at 16:24:55

COLLECT Live Time: 3600. seconds
Real Time: 5036. seconds
Dead Time: 28.51 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 28-NOV-95
Efficiency Calibration performed 21-NOV-95



hgtrw

PK

14$

Centroid
channel

150
155

591

704

1167
1219

1323.
.65
.40

1454
1822

1937.
2239.
2921.
3459.

.68
.16
478.
.41
677.
.52
1022.

01

11

41

.08
.13

77

79
04
75
91

Energy
keV

75.
.87
239.
.75
.56
.26

77

295
338
352

511.

583

661
727

968

1119.
1461.
.64

1730

63

11

10

.40
609.
.72
.15
911.
.75

41

04

45
14

PEAK

FWHM Backgnd

keVv

NRRRPRP R
NN I U

HFRPHORRRRMRE
NOIITO MWD

#&ror Quotation at 1.96 sigma

C - Multi

#ik Confidence Level at 95.0%

2 Multiplets processed.

ANALYSTIS

counts

430.
406.
276.
118.
96.
99.
72.

49.
49.
49.
40.
34.
42.
15.
13.

2.

plet Analysis converged normally

Net Area

counts

180.
136.
479.
126.
114.
167.

49.

142.
1le6.
163.
18.
70.
26.
18.
192.
6.

$ - Multiplet Analysis Terminated because of no CHI-SQ

i

29-NOV-95 07:36:18

Error Nuclides
%
30.3 PB-214
31.0 PB-214
14.2 PB-212
31.4 PB-214
32.3 AC-228
23.5 PB-214
60.5 TL-208,NA-22,
ANN-RD
23.0 TL-208
25.7 BI-214
20.7 CSs-137
125.1 BI-212
36.1 AC-228
86.3 AC-228,RU-105
79.8 BI-214
15.5 K-40
117.8
improvement



hgtrw

mple: Background Soil
ta collected on 28-NOV-95 at 16:24:55

Decayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M

-139
-139
-226

BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CrR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198
-125
-212
BE-7
HF-181
RU-103
KR-85

to

RADIONUCLTIDE

0. days,

Activity Concentration in pCi /gm

Measured

LLD<1.
.77E+00
.32E+01

LLD<9
LLD<8

LLD<5.
.67E+00
.21E-01

LLD<3
LLD<2

LILD<7.
.34E-01
.26E-01

LLD«<3
LLD<6

LLD<7.
.19E-01

LLD<5

LLD<1.
.46E-02
.79E+00
.47E-01
.80E-02

LLD<8
LLD<2
LLD<4
LLD<6

LLD<1.
.26E-01
.51E+00
.58E-02
.06E-01
.95E-01
.39E-01

LLD<4
LLD<5
LLD<7
LLD<8
LLD<5

9

LLD<1.
.91E-02
.65E-01
.94E-02
.69E-01
.42E-02
.72E-02
.32E-01
.67E-01

LLD<7
LLD<8
LLD<9
LLD<4
LLD<«8
LLD<7
LLD<6
LLD<3

LLD<1.

1.
.73E-01
.71E-02

LLD<1
LLD<7

LLD<1.
.47E-01
.05E+00
.77E-02
.51E-01
.97E+01
.89E-01
.53E-02
.10E-02
.37E+01

LLD<2
LLD<5
LLD<«8
LLD<2
LLD<2
LLD<7
LLD<«8
LLD<8
LLD<2

51E+00

49E-01

34E-02

75E-02

12E-01

60E+00

79E+00

33E+01
32E+00

18E-01

Decay

Error corrected

LILD<1.
LLD<9S.

LLD<«8
LLD<5
LLD<3
LLD<2
LLD<7
LLD<3
LLD<6
LLD<7
LLD<5

LLD<1.

LLD<«8
LLD<2
LLD<4
LLD<6

LLD<1.

LLD<4
LLD<5
LLD<7
LLD<«8
LLD<5
+- 1.37E-01 9
LLD<1
LLD<7

LLD<«8.

LLD<9
LLD<«4

LLD<«8.

LLD<7
LLD<6
LLD<3

LLD<1.

+- 3.13E-01 1

LLD<1.

LLD<7

LLD<1.

LLD<2
LLD<5
LLD<8
LLD<2
LI.D<2
LLD<7
LLD<8
LLD<«8
LLD<2

51E+00
77E+00
.32E+01
.49E-01
.67E+00
.21E-01
.34E-02
.34E-01
.26E-01
.75E-02
.19E-01
12E-01
.46E-02
.79E+00
.47E-01
.80E-02
60E+00
.26E-01
.51E+00
.58E-02
.06E-01
.95E-01
.39E-01
.79E+00
.91E-02
65E-01
.94E-02
.69E-01
42E-02
.72E-02
.32E-01
.67E-01
33E+01
.32E+00
73E-01
.71E-02
18E-01
.47E-01
.05E+00
.77E-02
.51E-01
.97E+01
.89E-01
.53E-02
.10E-02
.37E+01

+-

+—

29-NOV-95 07:36:18

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Error

1.37E-01

3.13E-01



SR-85
I-133
BA-140
_Y-91M
S -207
voea=208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
EU-152
A= 234M
. »=91
""RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total

-~

LLD<1
LLD<9
LLD<2
LLD<1
LLD<8

6
LILD<9
LLD<1

1
LLD<9
LLD<2
LLD<2
LLD<3

4
LLD<1
LLD<3
LLD<9
LLD<1
LLD<9
LLD<4
LLD<8

LLD<«8.
.04E-01
.47E-02

LLD<1
LLD<9

LLD<1.
.46E+02

LLD<4

LLD<9.
.48E-01
.20E+00
.02E+00
.37E-01
.70E-01

8
LLD<1
LLD<«8
LLD<3
LLD<5

LLD<1.
.21E-01

LLD<3

LLD<1.
.37E-01
.71E-01
.40E-01
LLD«<1.
.18E-01
LLD<9.
LLD<«8.
.55E-01

LLD<3
LLD<3
LLD<3

LLD<1

LLD<1

LLD<4.
.83E-01
.85E+400
.81E-01
.22E+00
.88E-02
.15E-01
.64E-01

LLD<2

7
LLD<8
LLD<2
LLD<9S
LLD<1
LLD<3

LLD<1.

.04E-01
.67E-02
.92E-01
.54E-01
.72E-02
.45E+00
.34E-02
.51E-01
.63E+00
.79E-01
.04E-01
.21E-01
.09E-01
.13E-01
.78E-01
.15E-01
.62E-02
.43E-01
.40E-02
.72E+00
.06E-02

03E-02

81E-01

33E-02

50E-01

24E-01

14E-01

57E-02
03E-02

29E-01

46E+00

-+ -

+_

+ -

+ -

1.49E+00

4.22E-01

8.64E-02

3.07E-01

1.25E+00

.95E+01

Error Quotation at 1
LLD Confidence Level

.96

at

2.04E+00

Sigma
95.0%

LLD<1

LLD<2
LLD<1
LLD<«8

6
LLD<9
LLD<«1

1

LLD<2
LLD<2
LLD<3

4
LLD<1
LLD<3
LLD<9
LLD<«1
LLD«<9S
LLD<4
LLD<«8
LLD<«8

LLD<9S

LLD<1.

LLD<4
LLD<«9

8
LLD<1

LLD<3
LLD<5

LLD<3

LLD<3
LLD<3
LLD<3
LLD<1
LLD<1

LLD<8
LLD<1
LLD<4
LLD<2

7
LLD<8
LLD<2
LLD<9

LLD<3
LLD<1

.04E-01
LLD<9.

67E-02

.92E-01
.54E-01
.72E-02
.45E+00 +-
.34E-02
.51E-01
.63E+00 +-
LLD«<9.
.04E-01
.21E-01
.09E-01
.13E-01 +-
.78E-01
.15E-01
.62E-02
.43E-01
.40E-02
.72E+00
.06E-02
.03E-02
LLD<1.

79E-01

04E-01

.47E-02

81E-01

.46E+02
.33E-02
.48E-01 +-
.20E+00
LLD<8.
.37E-01
.70E-01
LLD<1,

02E+00

50E-01

.21E-01
LLD<1.

24E-01

.37E-01
.71E-01
.40E-01
.14E-01
.18E-01
LLD<9.
.03E-02
.55E-01
.29E-01
.83E-01
.85E+00 +-
.81E-01
.22E+00
.88E-02
LLD<1.
.64E-01
.46E+00

57E-02

15E-01

1.49E+00

4.22E-01

8.64E-02

3.07E-01

1.25E+00

.95E+01 +-

2.04E+00



Results saved in File SD0007



PEAKS NOT USED IN ANALYSIS

ntroid Energy Net Area Error Gammas/secC

7 "annel keV counts %

" 150.68 75.63 180. 30.3 7.55E+00
155.16 77.87 136. 31.0 5.24E+00
591.41 295.75 126. 31.4 3.36E+00
677.11 338.56 114. 32.3 3.45E+00

1454.65 727.15 18. 125.1 1.16E+00
1937.79 968.75 26. 86.3 2.21E+00
2239.04 1119.45 18. 79.8 1.73E+00
3459.91 1730.64 6. 117.8 7.98E-01
019




GAMMA SPECTROSCOPY RESULTS FROM 11/29/95
FOR

CELLS 17,37,4,78,5,14,7,11,8,10,62,47,46,1



GAMMA SPECTRUM RECALIBRATION

* % o % *

***********************************

CANBERRA SPECTRAN-AT V4 .2a

hgtrw : 29-NOV-95 08:31:27

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels from MCA Region FULL
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

Multiplet Analysis Performed.
~~2gular Output.
. actral data read directly from Multichannel Analyzer ANO
“Analyzed by: dlv

Sample Description: Eu-152 Standard
COLLECT started on 29-NOV-95 at 08:03:38

COLLECT Live Time: 1200. sec.



hgtrw

PK

1?
2?
38
4$
5%
6?
7?
87?
9?
10?
112
12
13?
142

15
16
17C
18
19

23$
24C
25C
26C
27

28

29C
308
317
32?
33

34C
35C
36C
377
38?
39¢%

41C
42

437
447

5C
6C
47

Centroid
channel

79.82

91.34
168.76
171.80
175.86
235.03
244 .02
249.33
480.68
489.90
495.14
592.48
679.63
688.97

735.87

822.64

888.25

977.49
1128.53
1172.56
1357.33
1377.47
1438.80
1549.14
1557.84
1563.86
1620.91
1734.75
1838.61
1852.52
1918.51
1927.95
2009.84
2162.65
2171.47
2179.17
2215.99
2223.91
2246.68
2425.64
2548.77
2598.04
2806.81
2815.70

2914.88
2921.41
3058.66

Energy
keV

40.25
46 .01
84 .66
86.18
88.21
117.76
122.25
124.90
240.44
245.04
247.66
296.28
339.82
344 .49

367.92
411.27
444.05
488.65
564.13
586.14
678.50
688.56
719.22
774 .39
778.74
781.75
810.28
867.20
919.14
926.10
959.11
963.83

-1004.79

1081.23
1085.64
1089.49
1107.92
1111.88
1123.27
1212.82
1274 .44
1299.10
1403.59
1408.04

1457.70
1460.97
1529.69

PEAK

FWHM Backgnd
keV counts

28404.
22625.
89442,
93315.
98470.
35439.
30319.
27290.
14197.
13558.
13195.
11125.

9256.
10512.

RPFRRERHEEPRHERPRHEWWOWRER
SNUBROONAOAWWWUIWY

7126.
6919.
6108.
4807 .
5869.
5645 .
5028.
4776.
4055.
4350.
4261.
4198.
3687.
4251.
2074.
1985.
2573.
2767.
1768.
1718.
1700.
1683.
1955.
2160.
1185.
1352.

688.

502.

356.

534.

NDNONNNNNEDDNMNDNODNNOONNEBERRNDNNOONENENDNDRERRER
BREDNDNNNUINNNNNNNDMWRRPOANODOOO0OOOHE IO IN®

69.
58.
90.

N
o O

ANALYSTIS

Net Area
counts

4014.
1876.
884.
1839.
2089.
9537.
188475.
5687.
1436.
35499.
1350.
1845.
2945,
89741.

2836.
5672.
7626.
953.
1323.
873.
439.
1441.
478.
691.
19115.
495.
352.
5515.
512.
338.
674.
18187.
1043.
648.
12326.
2336.
736.
15304.
216.
1490.
267.
1488.
815.
19031.

443.
295.
471.

29-NOV-95

Error

18.
26.
264.
123.
99.
49.

74.
51.

55.
18.
45.

NP 9RO WWOR RN

10.

22.
19.
28.
52.
l6.
48.
27.

40.
54,

27.
59.
36.
14.
22,
31.
68.
34.
21.
11.

14.
11.

Ul o ©

OCOHHOUYAOABRWRNINGAARONOUVIONOPR WREFPHENMNMWOWOWER

08:31:27

Nuclides

PB-214,CD-109
SCL-000,CO-57

RA-224

CS-136
BA-141,
SCM-000

AU-198

CS-134,SB-122
AG110M
TE131M

MO-99

I-132,C0O-58

PA-234

EU-152
EU-152

TE-129,EU-152
I-135

NA-22
I-133

EU-152,BI-214,
SCH-000

I-135

K-40

KR-88



Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

-’ 14 Multiplets processed.
C - Multiplet Analysis converged normally

$ - Multiplet Analysis Terminated because of no CHI-SQ improvement
? - Multiplet Analysis converged but GFIT > 4

ENERGY RECALIBRATION REPORT

0ld Calibration Coefficients:

Energy = 2.388365E-07*Ch"2 + 4.992538E-01*Ch + 4.032655E-01

New Calibration Coefficients:
Energy = 2.558650E-07*Ch"2 + 4.993675E-01*Ch + 9.127687E-02

010




oiva ”6"// 50 urce C4ec,< ///Zfi

’***********************************

GAMMA SPECTRUM ANALYSTIS
*
***********************************

* % * %

CANBERRA SPECTRAN-AT V4.2a

hgtrw 29-NOV-95 08:49:54

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
Multiplet Analysis Performed.

gular Output.
Analysis of Spectrum saved in Disk File SD1129

Measured by: dlv

Sample Description: Eu-152 Standard

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 8.8840E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANL00O

COLLECT started on 29-NOV-95 at 08:34:43

COLLECT Live Time: 600. seconds
Real Time: 757. seconds
Dead Time: 20.74 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 29-NOV-95
Efficiency Calibration performed 21-NOV-95



hgtrw 29-NOV-95 08:49:54
PEAK ANALYSTIS

PK Centroid Energy FWHM Backgnd Net Area Error Nuclides

channel keV kev counts counts %
1C 79.91 40.00 1.5 13878. 2157. 22.9
2C 91.49 45.78 1.5 11225. 970. 29.9
3C 171.10 85.54 2.2 25483. . 1629, 27.9
4C 176.22 88.10 2.2 26738. 1536. 27.6 PB-214,CD-109
5C 182.09 91.03 2.2 28177. 964. 32.3
67 236.19 118.05 1.6 18012. 4684. 58.8
77 244 .03 121.97 1.6 16907. 91894. 3.1 SE-75,SCL-000,
CO-57
87 481.38 240.53 1.5 7012. 574.. 76.3 RA-224
97 489.80 244 .75 1.5 6955. 17355. 3.9
10 592.36 295.99 1.8 5579. 1016. 24.1 PB-214
117 680.79 340.17 1.7 4312. 1897. 42.0 CS-136
127 688.82 344.19 1.7 4958. 44977. 2.1 BA-141,
SCM-000
735.65 367.59 2.0 3551. 1475. 13.8
822.41 410.95 1.6 3022. 2956. 6.8 AU-198
888.07 443 .77 1.6 3407. 3953. 5.7
977.48 488 .46 1.6 2104. 551. 25.8
1128.18 563.79 1.7 2431. 625. 26.4 (CS-134,8B-122
1132.61 566.01 1.7 2455, 318. 33.4
1172.41 585.91 1.8 2918. 264. 66.0
1357.35 678.38 1.5 2188. 176. 81.4 AGl110M
1376.99 688.20 1.8 2333. 776. 21.0
1549.91 774 .68 1.9 2139. 418, 36.7 TE131iM
23$ 1557.42 778 .44 1.9 2299. 9428. 3.4 MO-99
24% 1620.67 810.08 1.8 1588. 337. 52.5 1I-132,C0-58
25 1734 .26 866.90 1.9 1992. 2620. 6.5
26 1837.92 918.75 2.0 1547. 215. 60.9
27C 1919.93 959.78 2.1 1263. 405. 25.8
28C 1927.44 963.54 2.1 1331. 9154. 2.9 EU-152
29 2009.42 1004.56 2.3 954 . 550. 20.5
30C 2170.79 1085.32 1.9 2394. 4859. 4.3 EU-152
31?7 2215.95 1107.92 2.1 1006. 481. 27.8 .
32?7 2223.29 1111.59 2.1 1067. 7550. 3.4 TE-129,EU-152
33 2424 .93 1212.53 1.9 604 . 780. 12.6
34 2548.12 1274.20 2.0 370. 142. 48.8 NA-22
35 2597.20 1298.78 2.3 324. 703. 11.4 1I-133
36C 2807.02 1403.84 2.4 208. 425. 17.1
37C 2814.85 1407.76 2.4 300. 9392. 2.3 EU-152,BI-214,
SCH-000
38 2914.03 1457.43 1.9 81. 313. 15.0 1I-135
39 3057.22 1529.16 3.8 31. 294 . 13.3 KR-88

~7vror Quotation at 1.96 sigma
ik Confidence Level at 95.0%

o

11 Multiplets processed.

C - Multiplet Analysis converged normally



$ - Multiplet Analysis Terminated because of no CHI-SQ improvement
? - Multiplet Analysis converged but GFIT > 4



hgtrw

AgSample: Eu-152 Standard
4 ~a collected on 29-NOV-95 at 08:34:43

-cayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M
BA-139
AT-139
- 226
Ceup-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198
B-125
/212
Vgt 7
HF-181
RU-103
KR-85

to

RADIONUCLTIDE

0. days,

29-NOV-95

ANALYSTIS REPORT

Activity Concentration in pCi /gm
Decay
Error corrected

Measured

LLD<2
LLD<2

LLD<1.
LLD<1.
.12E+02

2

9.
.22E+02
.23E+00

3
LLD<9

LLD<1.
LLD<1.
LLD<1.
.60E+00
.34E+00
.92E+01

LLD<3
LLD<2
LLD<«8

LLD<1.
.18E+00

LLD<2

LLD<5.
.54E+00
.74E+01
.17E+00
.92E+01

LLD<4
LLD<2
LLD<2
LLD<1

LLD<1.
.06E+00
.88E+01

LLD<5
5

LLD<4.
.39E+00
.25E+00

LLD<«8
LLD<3

LLD<1.
.55E+00
.39E+00
.06E+01
9.
.58E+01
.16E+00
LLD<3.
.68E+00
.06E+00
.25E+00
.33E+401
.07E+01

LLD<2
LLD<2
LLD<2

LLD<8
LLD<7

LLD<2
LLD<3
LLD<4
LLD<8

2

LLD<7.
.66E+02 -
.12E+01
.64E+00
.60E+00

LLD<6
LLD<2
LLD<2
LLD<2

LLD<5.

.88E+01
.21E+02

94E+03
31E+01
69E+02

65E+01
97E+00
58E+01

08E+01

33E+01

40E+01

41E+00

38E+01

47E+02

11E+400

02E+00

56E+02

LLD<2
LLD<2

LLD<1.
+- 5.89E+01 2
+- 3.28E+01 9
+- 1.09E+01 3
LLD<9
LLD<1.
LLD<1.
LLD<1.
LLD<3
LLD<2
LLD<«8
LLD<1.
LLD<2
LLD<5
LLD<4
LLD<2
LLD<2
LLD<1
LLD<1
LLD<5
+- 4.49E+01 5
LLD<4
LLD<«8
LLD<3
LLD<1.
LLD<2
LLD<2
LLD<2
+- 2.51E+01 9
LLD<8
LLD<?7
LLD<3
LLD<2
LLD<3
LLD<4
LLD<«8
+- 1.46E+00 2
LLD<7
LLD<6
LLD<2
LLD<2
LLD<2.
LLD<5.

.88E+01
.21E+02
LLD<1.

94E+03
31E+01

.12E+402
.69E+02
.22E+02
.23E+00

65E+01
97E+0Q0
58E+01

.60E+00
.34E+00
.92E+01

08E+01

.18E+00
.33E+01
.54E+00
.74E+01
.17E+00
.92E+01
.40E+01
.06E+00
.88E+01
.41E+00
.39E+00
.25E+00

38E+01

.55E+00
.39E+00
.06E+01
.47E+02
.58E+01
.16E+00
.11E+00
.68E+00
.06E+00
.25E+00
.33E+01
.07E+01
.02E+00
.66E+02
.12E+01
.64E+00

60E+00
56E+02

Error
+- 5.89E+01
+- 3.28E+01

+- 1.09E+01

+- 4.49E+01

+- 2.51E+01

+- 1.46E+00

08:49:54

0.0000 hours BEFORE the start of COLLECT.



SR-85
I-133
BA-140

91M
-207
-208

SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
EU-152
-234M
-91
RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total

Error Quotation at 1.

LLD<2.
LLD<2.
LLD<1.
LLD<3
LLD<3
LLD<1
LLD<2
LLD<2
LLD<7
LLD<2.
LLD<5
LLD<«3
LLD<3
LLD<3
LLD<3
LLD<1.

LLD<3.
.20E+00
.41E+00
.22E+01
.48E+00
.33E+00

LLD<6
LLD<3
LLD<2

4
LLD<3
LLD<3.
LLD<3
LLD<4
LLD<3.
LLD<3
LLD<1.

9.
LLD<4.
LLD<9.
LLD«<6.
LLD<5
LLD<1.
LLD<3
LLD<9.
LLD<7
LLD<5.
LLD<2
LLD<4
LLD<1.
LLD<1.
LLD<1.

9.
LLD<1
LLD<1.
LLD<7
LLD<1
LLD<5
LLD<4
LLD<1.
LLD<2

43E+00
90E+00
01E+01

.10E+00
.22E+00
.05E+01
.93E+00
.87E+00
.15E+00

79E+01

.86E+00
.18E+00
.05E+00
.47E+00
.25E+00

11E+01
50E+00

45E+00

.56E+00
.00E+00

15E+03

.86E+00

26E+01
81E+02
42E+01
09E+00
42E+00

.23E+00

76E+01

.73E+00

35E+00

.86E+00

05E+00

.15E+00
.17E+00

60E+00
28E+00
45E+00
18E+02

.48E+00

38E+01

.66E+00
.87E+00
.39E-01
.35E-01

22E+00

.29E+00

.43E+03

LLD Confidence Level

+- 2.36E+00 4

+- 3.72E+01 9

+- 3.54E+01 9

+- 9.98E+01 4

96 Sigma
at 95.0%

.43E+00
.90E+00
.01E+01
.10E+00
.22E+00
.05E+01
.93E+00
.87E+00
.15E+00
.79E+01
.86E+00
.18E+00
.05E+00
.47E+00
.25E+00
.11E+01
.50E+00
.20E+00
.41E+00
.22E+01
.48E+00
.33E+00
.45E+00
.56E+00
.00E+00
.15E+03
.86E+00
.26E+01
.81E+02
.42E+01
.09E+00
.42E+00
.23E+00
.76E+01
.73E+00
.35E+00
.86E+00
.05E+00
.15E+00
.17E+00
.60E+00
.28E+00
.45E+00
.18E+02
.48E+00
.38E+01
.66E+00
.87E+00
.39E-01
.35E-01
.22E+00
.29E+00

.43E+03

+- 2.36E+00

+- 3.72E+01

+- 3.54E+01

+- 9.98E+01

.



Results saved in File SD1129

P




PEAKS NOT USED IN ANALYSIS

6ntroid Energy Net Area Error Gammas/sec

annel kev counts %
79.91 40.00 2157. 22.9 8.28E+03
91.49 45.78 970. 29.9 1.81E+03
171.10 85.54 1629. 27.9 2.94E+02
182.09 91.03 964 . 32.3 1.51E+02
236.19 118.05 4684. 58.8 4.77E+02
489.80 244 .75 17355, 3.9 2.38E+03
592.36 295.99 1016. 24.1 1.63E+02
680.79 340.17 1897. 42.0 3.46E+02
735.65 367.59 1475. 13.8 2.90E+02
888.07 443 .77 3953. 5.7 9.37E+02
977.48 488 .46 551. 25.8 1.44E+02
1128.18 563.79 625, 26.4 1.89E+02
1132.61 566.01 318. 33.4 9.68E+01
1172 .41 585.91 264 . 66.0 8.34E+01
1357.35 678.38 176. 81.4 6.45E+01
1376.99 688.20 776. 21.0 2.88E+02
1549.91 774 .68 418. 36.7 1.74E+02
1557 .42 778 .44 9428. 3.4 3.94E+03
1734.26 866.90 2620. 6.5 1.21E+03
1837.92 918.75 215. 60.9 1.05E+02
1919.93 959.78 405. 25.8 2.05E+02
2009.42 1004.56 550. 20.5 2.89E+02
2215.95 1107.92 481. 27.8 2.73E+02
424 .93 1212.53 780. 12.6 4.74E+02
548.12 1274.20 142. 48.8 8.92E+01
2597.20 1298.78 703. 11.4 4.47E+02
2807.02 1403.84 425, 17.1 2.83E+02
2914.03 1457.43 313. 15.0 2.13E+02
3057.22 1529.16 294, 13.3 2.06E+02
010



C—/7

Otva

ek k k k Kk k k Kk Kk * *k *k &k *k Kk * * * * * *k % Kk * * * * *k * * * * *x *

GAMMA SPECTRUM ANALYSIS

* ko

CANBERRA SPECTRAN-AT V4.2a

hgtrw 29-NOV-95

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels. '
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
@y:%tiplet Analysis Performed.

%wwééular Output.
Analysis of Spectrum saved in Disk File SD0025
Measured by: slv

Sample Description: C-17 Soil
Geometry Description: Capsule Type Marinelli Beaker

* *x % %k * % % Kk *k *k *k *x * * Kk Kk * *k *k Kk & * % * Kk * * * * * * *x * *

* % % * *

09:35:02

Sample Size: 6.6900E+02 gm / Conversion Factor: 1.0000E+00

Standard Size: 8.8840E+02 gm
Analysis Library file: ANLQOOO

COLLECT started on 29-NOV-95 at 09:20:46

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 29-NOV-95
Efficiency Calibration performed 21-NOV-95



hgtrw 29-NOV-95 09:35:02

‘ PEAK ANALYSTIS
PK Centroid Energy FWHM Backgnd Net Area Error Nuclides
channel keVv keV counts counts %

1 477.96 238.83 1.6 65. 121. 26.8 PB-212

2 590.75 295.18 1.9 37. 35. 62.3 PB-214

3 704 .24 351.89 2.1 23. 73. 30.6 BI-211,PB-214

4 1021.64 510.53 2.7 11. 24. 60.7 TL-208,NA-22,
ANN-RD

5 1165.93 582.67 1.1 9 41. 38.4 TL-208

6 1218.37 608.89 2.1 7. 45. 34.0 XE-135,BI-214

7 1322.98 661.19 2.0 9. 43. 36.0 (CS-137

8 2920.33 1460.59 2.4 0. 85. 21.3 K-40

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%




hgtrw

t ple: C-17 Soil
wa collected on 29-NOV-95 at 09:20:46

ﬁﬁ%cayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M

[ T

S0x-226
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211

-198
Qﬁy 125
L. 212
BE-7
HF-181
RU-103
KR-85

to

RADIONUCLTIDE

0. days,

29-NOV-95 09:35:02

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Activity Concentration in pCi /gm

Measured

LLD<3

LLD<2.
.55E+02

LLD<2

LLD<1.
.22E+01

LLD<1

LLD<6.
.31E-01

LLD<2

LLD<1.
.97E+00
.42E-01
.80E+00
.60E-01

LLD<1
LLD<2
LLD<«1
LLD<3

LLD<2.
.61E+00
.04E+00
.11E-01
.39E+00
.65E-01
.50E+00
.18E-01
.47E+00
.61E+00

LLD<9
LLD<1
LLD<2
LLD<5
LLD<5
LLD<2
LLD<2
LLD<2
LLD<1

1.
.84E+00
.49E-01
.80E-01
.67E-01
.53E+00
.08E-01
.52E-01

LLD<5
LLD<2
LLD<8
LLD<3
LLD<1
LLD<3
LLD<?2

LLD<2.
LLD<1.
.44E+01

1

1.
.68E-01

LLD<7

LLD<2.
LLD<3.
.77E-01
.08E+01
.52E-01

LLD<5
LLD<1
LLD<2

LLD<8.
.87E+01
.32E+00

LLD<8
LLD<2

LLD<2.
.89E-01
.90E+01

LLD<2
LLD<7

.19E+00

54E+01
57E+00
97E-01

02E+00

60E-01

44E+00

31E+00
04E+00

69E+00

75E-01
83E-01

46E-01

95E-01

Decay

Error corrected

LLD<3
LLD<2
LLD<2
LLD<1
LLD<1
LLD<6
LLD<2
LLD<1
LLD<1
LLD<2

LLD<1.

LLD<3
LLD<2
LLD<9

LLD<1.

LLD<2
LLD<5
LLD<5
LLD<2
LLD<2
LLD<2

LLD<1.
+- 3.87E-01 1.

LLD<5
LLD<2
LLD<8
LLD<3
LLD<1
LLD<3
LLD<2
LLD<2
LLD<1
+- 4.42E+00 1
+- 5.16E-01 1
LLD<?7
LLD<2
LLD<3
LLD<5

LLD<1.

LLD<2
LLD<8
LLD<«8
LLD<2
LLD<2
LLD<2
LLD<7

.19E+00
.54E+01
.55E+02
.57E+00
.22E+01
.97E-01
.31E-01
.02E+00
.97E+00
.42E-01
80E+00
.60E-01
.60E-01
.61E+00
04E+00
.11E-01
.39E+00
.65E-01
.50E+00
.18E-01
.47E+00
61E+00
44E+00
.84E+00
.49E-01
.80E-01
.67E-01
.53E+00
.08E-01
.52E-01
.31E+00
.04E+00
.44E+01
.69E+00
.68E-01
.75E-01
.83E-01
.77E-01
08E+01
.52E-01
.46E-01
.87E+01
.32E+00
.95E-01
.89E-01
.90E+01

Error

+- 3.87E-01

+- 4.42E+00
+- 5.16E-01



SR-85
I-133
BA-140
91M
.-207
TL-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
Cs-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228

U-152
-234M
-91

RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total

LLD<3

LLD<3.
.83E-01

LLD<9

LLD<2.
.75E-01

LLD<2

1.
.62E-01
.13E-01

LLD<3
LLD<7

1.
.99E+00
.14E-01
.81E-01

LLD<2
LLD<6
LLD<6

LLD<6.
.92E-01
.57E-01

6
LLD<3

LLD<1.
LLD<3.
.19E-01
.81E-01
.25E+00

LLD<7
LLD<3
LLD<2

LLD<3.
.97E-01
.50E-01
.28E-01
LLD<4.
.32E+02
.94E-01

LLD<2
LLD<4
LLD<4

LLD<3
LLD<4

LLD<1.
LLD<3.
.17E+00

LLD<4

LLD<1.
LLD<9.
LLD<6.
LLD<1.
LLD<4.
LLD<1.
LLD<1.
.93E-01
.92E-01
.63E-01
.90E-01
.87E-01
.42E-01

LLD<9
LLD<3
LLD<3
LLD<2
LLD<3
LLD<4

LLD<1.
LLD<5.
.19E+01
.86E+00
.93E-01
.43E-01
.23E-01
.37E-01

2
LLD<3
LLD<?7
LLD<4
LLD<2
LLD<«8

LLD<4.

.45E-01

28E-01
25E-01

57E+00

S4E+00

12E-01

08E+00
34E-01

09E-01

44E-01

72E+00
74E+00

28E+00
85E-01
24E-01
03E+00
87E-01
31E+400
72E+00

52E+00
22E-01

64E-01

+- 6.06E-01

+- 5.26E-01

+-

+
t

2.50E-01

4.73E+00

.33E+01

Error Quotation at 1
LLD Confidence Level

.96
at

6.56E+00

Sigma
95.0%

LLD<3
LLD<3

LLD«<«9.
.25E-01

LLD<2

LLD<2.
.57E+00 +- 6.06E-01

1

LLD<3.
LLD<7.

1.
.99E+00

LLD<2

LLD<6.
.81E-01
.12E-01
6.
.57E-01

LLD<6
LLD<6

LLD<3

LLD<1.
.34E-01

LLD<3

LLD<7.
LLD<3.
.25E+00
.09E-01
.97E-01

LLD<2
LLD<3
LLD<2

LLD<4.
.28E-01
.44E-01
.32E+02
.94E-01
.72E+00
.74E+00
.17E+00
LLD<1.
.85E-01
.24E-01
.03E+00
.87E-01
.31E+00
.72E+00
.93E-01
.92E-01
.63E-01
.90E-01
.87E-01
.42E-01
.52E+00
.22E-01
.19E+01 +- 4.73E+00
.86E+00
.93E-01
.43E-01
.23E-01
.37E-01
.64E-01

.33E+01 +- 6.56E+00

LLD<«4
LLD<4
LLD<3
LLD<4
LLD<1
LLD<3
LLD<«4

LLD<9
LLD<6
LLD<1
LLD<4
LLD<1
LLD<1
LLD<9
LLD<3
LLD<3
LLD<?2
LLD<3
LLD<4
LLD<1
LLD<5

2
LLD<3
LLD<7
LLD<4
LLD<2
LLD<8
LLD<4

.45E-01
.28E-01

83E-01
75E-01
62E-01
13E-01
54E+00 +- 5.26E-01

14E-01

92E-01 +- 2.50E-01
08E+00

19E-01
81E-01

50E-01

28E+00



Results saved in File SD0025

s

#

'



¢

ntroid
annel

590.75

0to

PEAKS NOT USED IN ANALYSIS

Energy Net Area Error Gammas/sec
keV counts %

295.18 35. 62.3 5.58E+00
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. GAMMA SPECTRUM ANALYSTIS
*
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* o * * F

CANBERRA SPECTRAN-AT V4.2a

hgtrw 29-NOV-95 09:49:45

ANALYSTIS PARAMETERS

MCA Unit Number: - 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
Multiplet Analysis Performed.

e T

- :sgular Output.

“safialysis of Spectrum saved in Disk File SD0046
Measured by: dlv

Sample Description: C-37 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 5.2800E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLO0O0O

COLLECT started on 29-NOV-95 at 09:36:04

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 29-NOV-95
Efficiency Calibration performed 21-NOV-95

e



hgtrw

PK Centroid
channel

N WP

O oI

477

601.
.54

677

704.
.68

1020

1166
1218
1822
2920

.90

26

22

.23
.94
.35
.66

Energy
keV

238.80
300.43
338.55
351.88
510.05

582.82
609.17
910.96
1460.76

29-NOV-95 09:49:45

P EAK ANALYSTIS

FWHM Backgnd Net Area Error

keV counts counts %

1.4 66. 115. 28.5
0.9 15. 13. 97.7
1.1 16. 20. 78.4
1.2 16. 48. 37.8
1.8 11. 28. 54.2
1.8 11. 32. 48.6
1.8 10. 37. 41.7
2.4 5. 14. 72.0
1.0 6. 65. 27.9

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

C - Multiplet Analysis converged normally

Nuclides

PB-212

PB-212

AC-228
BI-211,PB-214
TL-208,NA-22,
ANN-RD
TL-208

BI-214

AC-228

K-40



hgtrw

M=umple: C-37 Soil
‘ .a collected on 29-NOV-95 at 09:36:04

wwecayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M

ST

TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I1-131
SN-113
KR-87
PB-211
AU-198
-125
’APQ‘ZIZ
T
HF-181
RU-103
KR-85

to

RADIONUCLTIDE

0. days,

29-NOV-95 09:49:45

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Activity Concentration in pCi /gm
Decay
Error corrected

Measured

LLD<3.
LLD<2
LLD<2
LLD<1.
LLD<1
LLD<8
LLD<2
LLD<1.
LLD<2
LLD<2
LLD<2
LLD<4
LLD<2
LLD<9
LLD<1.
LLD<2
LLD<5
LLD<6
LLD<2
LLD<2.
LLD<2
LLD<2

1.
LLD<6
LLD<2
LLD<8
LLD<4
LLD<1
LLD<3
LLD<3
LLD<2
LLD<1.

1.

1.
LLD<8
LLD<3
LLD<4
LLD<5.
LLD«<1.
LLD<2
LLD<«8
LLD<«8.
LLD<2
LLD<3
LLD<3
LLD<1.

83E+00

.96E+01
.77E+02

80E+00

.41E+01
.92E-01
.96E-01

O05E+00

.33E+00
.40E-01
.04E+00
.52E-01
.63E-01
.23E+00

18E+00

.40E-01
.90E+00
.37E-01
.76E+00

98E-01

.88E+00
.32E+00

72E+00

.66E+00
.74E-01
.83E-01
.48E-01
.74E+00
.16E-01
.13E-01
.86E+00

13E+00
22E+01
43E+00

.40E-01
.45E-01
.24E-01

53E-01
02E+01

.62E-01
.96E-01

12E+01

.73E+00
.74E-01
.33E-01

17E+02

LLD<3.
LLD<2
LLD<2.
LLD<1.
LLD<1.
LLD<«8
LLD<2
LLD<1.
LLD<2
LLD<2
LLD<2
LLD<4
LLD<2
LLD<9
LLD<«1.
LLD<2
LLD<5
LLD<6
LLD<2
LLD<2
LLD<2
LLD«<2
+- 4.95E-01 1.
LLD<6
LLD<2
LLD<8
LLD<4
LLD<1
LLD<3
LLD<«3
LLD<2
LLD<1.
+- 4.63E+00 1.
+- 5.40E-01 1.
LLD<«8
LLD<3
LLD<4
LLD<5
LLD<1
LLD«<2
LLD<8
LLD<8
LLD<2
LLD<3
LLD<3
LLD<1

83E+00

.96E+01

77E+02
80E+00
41E+01

.92E-01
.96E-01

O5E+00

.33E+00
.40E-01
.04E+00
.52E-01
.63E-01
.23E+00

18E+00

.40E-01
.90E+00
.37E-01
.76E+00
.98E-01
.88E+00
.32E+00

72E+00

.66E+00
.74E-01
.83E-01
.48E-01
.74E+00
.16E-01
.13E-01
.86E+00

13E+00
22E+01
43E+00

.40E-01
.45E-01
.24E-01
.53E-01
.02E+01
.62E-01
.96E-01
.12E+01
.73E+00
.74E-01
.33E-01
.17E+02

Error
+- 4.95E-01
+- 4.63E+00

+- 5.40E-01



SR-85
I-133
BA-140

-91M
-207
-208

SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
EU-152
-234M
-91
RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
Cs-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total

LLD<5.
.83E-01
.14E+00
.34E-01
.44E-01
.53E+00
.63E-01
.11E-01
.61E+00
.72E+00
.24E-01
.43E-01

LLD<3
LLD<1
LLD<3
LLD<3

1
LLD<3
LLD<8

1
LLD<2
LLD<6
LLD<5

LLD<5.
.05E-01
.00E-01

LLD<S
LLD<5

LLD<1.
.50E-01
.33E-01
.06E-01
.04E+00
.16E-01

LLD<3
LLD<5
LLD<4
LLD<2
LLD<3

LLD<3.
.91E-01
.05E-01
.33E-01
.16E+02

LLD<4
LLD<4
LLD<4
LLD<3

LLD<4.

i.
.63E+00
.82E+00
LLD<«1.

LLD<4
LLD<4

LLD<9
LLD<8

LLD<1.
LLD<6.
LLD<1.
.86E+00

LLD<«1

LLD<1.
LLD<5.
.06E-01
.51E-01
.27E-01
.01E-01

LLD<4
LLD<4
LLD<5
LLD<4

LLD<1.
.13E-01
.11E+01
.83E+00

LLD<7
2
LLD<3

LLD<1.
.81E-01
.44E-01

LLD<2
LLD<4

LLD<1.
.46E+00

LLD<2

12E-01

17E-01

08E+00

68E-01

88E-01
26E+00

54E+00

.58E-01
.54E-01

57E+00
90E-01
94E+00

08E+00
48E-01

71E+00

37E+00

57E+00

+_

+—

+—

+
i

7.44E-01

6.74E-01

9.09E-01

5.94E+00

.09E+01

Error Quotation at 1
LLD Confidence Level

.96
at

7.69E+00

Sigma
95.0%

LLD<5
LLD<3

LLD<3

LLD<3
LLD<8

1.
.72E+00
.24E-01

LLD<2
LLD<6

LLD<5.
LLD<5.
LLD<5.
.00E-01

LLD<5

LLD<1.
.50E-01
.33E-01
.06E-01
.04E+00
.16E-01
.68E-01
.91E-01
.05E-01
.33E-01
.16E+02

LLD<3
LLD<5
LLD<4
LLD<2
LLD<3
LLD<3
LLD<4
LLD<4
LLD<4
LLD<3

LLD<4.

1.
.63E+00
.82E+00
LLD<1.
.58E-01
.54E-01

LLD<4
LLD<4

LLD<9
LLD<«8

LLD<1.
.90E-01

LLD<6

LLD<1.
LLD<1.
LLD<1.
.48E-01
.06E-01
.51E-01
.27E-01

LLD<5
LLD<4
LLD<4
LLD<5

LLD<4.
LLD<1.
.13E-01
.11E+01 +- 5.94E+00
.83E+00

LLD<7
2
LLD<3

LLD<1.
.81E-01

LLD<2

LLD<4.
LLD<1.
.46E+00

LLD<2

.09E+01 +- 7.69E+00

.12E-01
.83E-01
LLD<1.
.34E-01
LLD<3.

1.
.63E-01
.11E-01

14E+00
44E-01
53E+00 +- 7.44E-01

61E+00 +- 6.74E-01

43E-01
17E-01
05E-01

08E+00

88E-01
26E+00 +- 9.09E-01

54E+00

57E+00
94E+00

86E+00
08E+00

01E-01
71E+00

37E+00

44E-01
57E+00



Results saved in File SD0046
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CANBERRA SPECTRAN-AT V4.2a

hgtrw 29-NOV-95 10:12:27

ANALYSTIS PARAMETERS

MCA Unit Number: - 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
Multiplet Analysis Performed.

gular Output.
Analysis of Spectrum saved in Disk File SD0026
Measured by: dlv

Sample Description: C-4 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 9.6700E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLO00OO

COLLECT started on 29-NOV-95 at 09:51:41

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 29-NOV-95
Efficiency Calibration performed 21-NOV-95



hgtrw 29-NOV-95 10:12:27

o PEAK ANALYSTIS
PK Centroid Energy FWHM Backgnd Net Area Error Nuclides
channel keV kev counts counts %
1 477.90 238.80 1.1 62. 89. 34.8 PB-212
2$ 1024.75 512.08 1.0 3. 13. 63.6
3 1166.69 583.05 2.1 11. 33. 47.5 TL-208
4 1219.25 609.33 1.6 18. 20. 79.7 BI-214
5 1323.48 661.44 1.2 12, 13. 100.6 <(Cs-137
6 2920.22 1460.53 1.6 11. 78. 26.4 K-40

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

1 Multiplets processed.

$ - Multiplet Analysis Terminated because of no CHI-SQ improvement




hgtrw

mple: C-4 Soil
ta collected on 29-NOV-95 at 09:51:41
e

cayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M

-139
-139
-226

BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198
-125
-212
BE-7
HF-181
RU-103
KR-85

to

RADIONUCLTIDE

0. days,

29-NOV-95 10:12:27

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Activity Concentration in pCi /gm

Measured

LLD<2

LLD<1.
LLD<1.
LLD<1.
LLD<6.
.19E-01

LLD<5

LLD<1.
.69E-01

LLD<6

LLD<1.
LLD<«1.
LLD<1.
.69E-01

LLD<2

LLD<1.
.90E+00
.89E-01

LLD<5
LLD<5

LLD<1.
.85E+00
.68E-01

LLD<3
LLD<2

LLD<1.
.43E-01

LLD<1

LLD<1.
LLD<1.
.31E-01
.52E+00
.34E-01

7
LLD<3
LLD<1

LLD<5.
.24E-01

LLD<2

LLD<1.
LLD<1.
LLD<1.
LLD<1.
.96E-01
.23E+00
.00E-01

LLD<6
LLD<5
LLD<«6

LLD<4.
.01E-01
.58E-01
.06E-01
.10E+00

LLD<2
LLD<«2
LLD<3
LLD<6

LLD<1.
.99E-01

LLD<3

LLD<4.
LLD«<1.
.05E-01

LLD<2

LLD<1.
.44E+01

LLD<5

.11E+00

68E+01
50E+02
09E+00
78E+00
72E-01
35E+00
49E-01
25E+00

66E-01

19E-01

81E+00

S50E+00
12E+00

50E-01
16E+00
89E-01

75E-01
28E+00

46E-01

46E-01

55E+01
79E+00

85E-01

Decay

Error corrected

LLD<2

LLD<1.
LLD<1.
LLD<1.
LLD<6.

LLD<5

LLD<1.

LLD<6

LLD<1.
LLD<1.
LLD«<1.

LLD<2

LLD<1.

LLD<5

LLD<5.
LLD<1.

LLD<3
LLD<2

LLD<1.
LLD<1.
LLD<1.
LLD<1.

+- 2.55E-01 7
LLD<3

LLD<1.

LLD<5
LLD<2
LLD<1

LLD<1.
LLD<1.
LLD<1.

LLD<«6

LLD<5.

LLD<«6

LLD<4.

LLD<2
LLD<2
LLD«<3
LLD<6

LLD<1.

LLD<3

LLD<4.
LLD<1.

LLD<2

LLD<1.

LLD<5

.11E+00
68E+01
S0E+02
09E+00
78E+00
.19E-01
72E-01
.69E-01
35E+00
49E-01
25E+00
.69E-01
66E-01
.90E+00
89E-01
19E-01
.85E+00
.68E-01
81E+00
43E-01
50E+00
12E+00
.31E-01
.52E+00
34E-01
.50E-01
.24E-01
.16E+00
89E-01
75E-01
28E+00
.96E-01
23E+00
.00E-01
46E-01
.01E-01
.58E-01
.06E-01
.10E+00
46E-01
.99E-01
55E+01
79E+00
.05E-01
85E-01
.44E+01

Error

+- 2.55E-01



t

i
ki

SR-85
I-133
BA-140
91N
-207
g u-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
Cs-137
1-132
wW-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
EU-152
&-234M
s A;-’.i" 9 1
RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total

g

LLD<2

LLD<1.
.12E-01

LLD<6

LLD<1.
LLD<1.
.52E-01
.06E-01
.60E-01
.72E-01
.61E+00
.76E-01
.07E-01
.98E-01

LLD«<7
LLD<2
LLD<3

4
LLD<«1
LLD<4
LLD<3
LLD<2

1.
LLD<2.
LLD<7.
.12E-01

LLD<2

LLD<4.
.44E-01
.16E+00
.66E-01
.20E-01
.40E-01
.26E-01
.53E-01
.07E+02
.11E-01

LLD<2
LLD<1
LLD<2
LLD<«2
LLD<2
LLD<2
LLD<2
LLD<2
LLD<3

LLD<1.
.79E+00
.79E+00
.34E-01

LLD<2
LLD<2
LLD<8

LLD<6.
LLD<5.
.84E-01

LLD<7

LLD<3.
LLD<1.
LLD<1.
.36E-01
.69E-01
.14E-01
.12E-01
.20E-01

LLD<7
LLD<3
LLD<3
LLD<2
LLD<3

LLD<1.
.36E-01
.02E-01

LLD<9
LLD<4

1.
.95E-01

LLD<4

LLD<1.
.64E-02

LLD<5

LLD<1.
.60E-01
.37E+00

LLD<8
LLD<2

.38E-01

80E-01

48E-01
77E-01

40E-01
66E-01
89E-01

29E-01

10E+00

11E-01
84E-01

51E-01

11E+00
15E+00

76E-01

40E+01
77E-01

26E-01

.53E+01

Error Quotation at 1
LLD Confidence Level

+- 3.77E-01
+- 1.41E-01
+- 3.73E+00
+~- 3.76E+00
.96 Sigma
at 95.0%

LLD<2.
LLD<1.
LLD<6.
LLD<1.
LLD<1.
LLD<7
LLD<2
LLD<3

4
LLD<1
LLD<4
LLD<3
LLD<2

1.
LLD<2
LLD<7
LLD<2
LLD<4
LLD<2
LLD<1
LLD<2
LLD<2
LLD<2
LLD<2
LLD<2
LLD<2
LLD<3
LLD<1.
LLD<2
LLD<2
LLD<8
LLD<6
LLD<5S
LLD<7
LLD<3
LLD<1.
LLD<1.
LLD<7
LLD<3
LLD<3
LLD<2
LLD<3
LLD«<1.
LLD<9
LLD<4

1.
LILD<4
LLD<1.
LLD<5
LLD<1.
LLD<8
LLD<«2

38E-01
80E-01
12E-01
48E-01
77E-01

.52E-01
.06E-01
.60E-01
.72E-01
.61E+00
.76E-01
.07E-01
.98E-01

40E-01

.66E-01
.89E-01
.12E-01
.29E-01
.44E-01
.16E+00
.66E-01
.20E-01
.40E-01
.26E-01
.53E-01
.07E+02
.11E-01

10E+00

.79E+00
.79E+00
.34E-01
.11E-01
.84E-01
.84E-01
.51E-01

11E+00
15E+00

.36E-01
.69E-01
.14E-01
.12E-01
.20E-01

76E-01

.36E-01
.02E-01

40E+01

.95E-01

77E-01

.64E-02

26E-01

.60E-01
.37E+00

+- 3.77E-01

+- 1.41E-01

+- 3.73E+00

.53E+01

+- 3.76E+00



Results saved in File SD0026



PEAKS NOT USED IN ANALYSIS

~<~ntroid Energy Net Area Error Gammas/sec

annel keV counts %
1024.75 512.08 13. 63.6 3.63E+00
1166.69 583.05 33. 47 .5 1.02E+401
01O
AT
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CANBERRA SPECTRAN-AT V4.2a
hgtrw 4 29-NOV-95 11:54:52

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
Qltiplet Analysis Performed.

gular‘Output.
Analysis of Spectrum saved in Disk File SD0046
Measured by: dlv

Sample Description: C-37 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 5.2800E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLOOO

COLLECT started on 29-NOV-95 at 10:52:21

COLLECT Live Time: 3600. seconds
Real Time: 3607. seconds
Dead Time: 0.19 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 29-NOV-95
Efficiency Calibration performed 21-NOV-95



29-NOV-95 11:54:52

PEAK ANALYSTIS

PK Centroid Energy FWHM Backgnd Net Area Error Nuclides

channel keV keV counts counts %

1C 150.66 75.33 1.2 320. 167. 23.4 PB-214

2C 154.88 77.44 1.2 304. 258. 21.6 PB-214

3C 175.31 87.65 1.5 373. 119. 39.0 PB-214,CD-109
4C 186.82 93.39 1.5 337. 173. 35.6 TH-234

5 372.62 186.20 1.7 336. 147. 42.9 1U-235,RA-226
6 478.04 238.87 1.1 409. 625. 12.9 PB-212

78 591.05 295.33 1.6 129. 195. 32.2 PB-214

8 677.35 338.46 1.6 102. 118. 30.9 AC-228

9 704 .34 351.94 1.6 159. 280. 18.5 BI-211,PB-214
10 1021.86 510.64 2.0 89. 70. 49.1 TL-208,NA-22,

ANN-RD

11 1166.74 583.07 0.8 75. 159. 23.2 TL-208

12 1218.76 609.08 1.7 91. 200. 20.8 BI-214

13 1323.19 661.30 2.1 68. 70. 45.1 (CS-137

14 1454.60 727.01 1.9 35. 56. 43.2 BI-212

15 1821.91 910.74 2.0 52. 98. 30.6 AC-228

16 1937.75 968.70 2.2 47 . 54. 49.8 AC-228,RU-105
17$ 2920.67 1460.76 2.3 13. 423. 10.7 K-40

18N 3041.81 1521.44 3.9 4. 10. 96.5

TError Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

4 Multiplets processed.
C - Multiplet Analysis converged normally

N - Multiplet Analysis did NOT converge
§ - Multiplet Analysis Terminated because of no CHI-SQ improvement



hgtrw

to

ample: C-37 Soil
ta collected on 29-NOV-95 at 10:52:21

ecayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M
BA-139
-139
-226
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198

-125
-212
E-7

HF-181
RU-103
KR-85

RADIONUCLTIDE

0. days,

29-NOV-95 11:54:52

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Activity Concentration in pCi /gm
Decay.
Error corrected

Measured

LLD<1.
LLD<1.
.10E+02
.78E-01
.60E+00

LLD<1
LLD<7
4

LLD<3.
.14E-01
.57E-01
.25E-01

LLD<1
LLD<4
LLD<8

LLD<1.
.57E-01

LLD<7

LLD<1.
LLD<1.
.96E+00
.60E-01
.32E-02
.61E+00
.20E-01
.84E+00

LLD<3
LLD<5
LLD<9

3
LLD<5
LLD<5

LLD<1.
.22E+00
.59E-01

LLD<1
LLD<«8

1.
.89E+00

LLD<2

LLD<1.
LLD<9.
LLD<1.
.01E-01

LLD<7

LLD<1.
LLD<1.
LLD<1.
.16E-01
.78E+01
.38E+00
.26E-01
.28E-01
.57E-01
.16E-01
.84E+00

LLD<5

6

2
LLD<3
LLD<1
LLD<1
LLD<3
LLD<6

LLD<1.
.21E-01
.65E+01
.18E+00

LLD<3
LLD<4
LLD<1

LLD<1.
LLD<1.
.46E+01

LLD<3

59E+00
20E+01

43E-01

01E-01

76E-01
18E-01

03E-01

61E+00

05E-01
16E-01
70E-01

23E-01

18E-01
06E+00

09E-01

40E-01
22E-01

LLD<1.
LLD<1.
LLD<1.
LLD<7.
+- 1.80E+00 4
LLD<3.
LLD<1.
LLD<4.
LLD<8.
LLD<1.
LLD<7.
LLD<1.
LLD<1.
LLD<3.
LLD<5.
LLD<9.
+- 1.55E+00 3
LLD<5S.
LLD<5.
LLD<1.
LLD<1.
LLD<8.
+- 2.15E-01 1.
LLD<2.
LLD<1.
LLD<9.
LLD<1.
LLD<7.
LLD<1.
LLD<1.
LLD<1.
LLD<5.
+- 1.26E+01 6
+- 4.42E-01 2
LLD<3.
LLD<1.
LLD<1.
LLD<3.
LLD<6.
LLD<1.
LLD<3.
LLD<4.
LLD<1.
LLD<1.
LLD<1.
LLD<3.

59E+00
20E+01
10E+02
78E-01

.60E+00

43E-01
14E-01
57E-01
25E-01
01E-01
57E-01
76E-01
18E-01
96E+00

60E-01 .

32E-02

.61E+00

20E-01
84E+00
03E-01
22E+00
59E-01
61E+00
89E+00
05E-01
16E-01
70E-01
01E-01
23E-01
18E-01
06E+00
16E-01

.78E+01
.38E+00

26E-01
28E-01
57E-01
16E-01
84E+00
09E-01
21E-01
65E+01
18E+00
40E-01
22E-01
46E+01

Error

+- 1.80E+00

+- 1.55E+00

+- 2.15E-01

+- 1.26E+01
+~ 4.42E-01



SR-85
I-133
BA-140
-91M
-207
«L-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
EU-152
£ :-234M
i =91
"““RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total

‘} By

LLD<1.
LLD<1.
LLD<4.
LLD<1.
LLD<1.

6.
LLD<1.
LLD<3.

2
LLD<1.
LLD<3.
LLD<2.
LLD<2.

2
LID<1.
LLD<4.
LID<1.
LLD<2.
LLD<1.
LLD<5.
LLD<1.
LLD<1.
LLD<1.
LLD<1.
LLD<2
LLD<5.
LLD<1.

1.
LLD<1
LLD<9S
LLD<5.
LLD<«8.
LLD<3
LLD<4.
LLD<2
LLD<6
LLD<6
LLD<4
LLD<1.
LLD<2
LLD<1.
LLD<1.
LLD<2
LLD<7
LLD<2

2
LLD<1.
LLD<2
LLD<2
LLD<1.
LLD<5.
LLD<1.

51E-01
18E-01
44E-01
98E-01
34E-01
91E+00
74E-01
09E-01

.89E+00

20E+00
06E-01
15E-01
55E-01

.36E-01

90E-01
84E-01
45E-01
48E-01
40E-01
52E+00
29E-01
36E-01
80E-01
78E-01

.55E-01

85E+02
94E-01
54E+00

.95E+00
.41E+00

35E-01
99E-01

.92E-01

78E-01

.18E-01
.23E-01
.71E-01
.99E-01

73E-01

.00E-01

90E-01
36E-01

.60E-01
.49E-01
.40E-01
.31E+01

44E+00

.76E+00
.47E-01

36E-01
79E-01
58E+00

+_

+- 6.05E-01

+- 1.06E-01

+—

+
'

1.61E+00

4.74E-01

2.62E+00

Error Quotation at 1
LLD Confidence Level

.96
at

1.32E+01

Sigma
95.0%

LLD<1.
LLD<1.
LLD<4.
LLD<1.
LLD<1.

6
LLD<1.
LLD<3

2

LLD<1.
.06E-01
.15E-01
.55E-01
.36E-01 +-

LLD<3
LLD<2
LLD<2

2
LLD<1.
LLD<4.
LLD<1
LLD<2
LLD<1
LLD<5
LLD<1.
LLD<1.
LLD<1.
LLD<1.
LLD<2
LLD<5
LLD<1

1
LLD<1
LLD<9
LLD<5
LLD<8
LLD<3
LLD<4
LLD<2
LLD<6
LLD<6
LLD<4
LLD<1.
LLD<2
LLD<1.
LLD<1
LLD<2
LLD<«7.
LLD<2

2
LLD<1
LLD<2
LLD<2
LLD<1.
LLD<5
LLD<1.

51E-01
18E-01
44E-01
98E-01
34E-01

.91E+00 +-

74E-01

.0%9E-01
.89E+00 +-

20E+00

90E-01
84E-01

.45E-01
.48E-01
.40E-01
.52E+00

29E-01
36E-01
80E-01
78E-01

.55E-01
.85E+02
.94E-01
.54E+00 +-
.95E+00
.41E+00
.35E-01
.99E-01
.92E-01
.78E-01
.18E-01
.23E-01
.71E-01
.99E-01

73E-01

.00E-01

90E-01

.36E-01
.60E-01

49E-01

.40E-01
.31E+01 +-
.44E+00
.76E+00
.47E-01

36E-01

.79E-01

58E+00

1.61E+00

6.05E-01

1.06E-01

4.74E-01

2.62E+00

.15E+02 +-

1.32E+01



Results saved in File SD0046



PEAKS NOT USED IN ANALYSIS

‘g‘entr01d Energy Net Area Error Gammas/sec

innel keV counts %

150.66 75.33 167. 23.4 7.07E+00

154.88 77.44 258. 21.6 1.01E+01

186.82 93.39 173. 35.6 4.27E+00

591.05 295.33 195. 32.2 5.21E+00

677.35 338.46 118. 30.9 3.58E+00
1454 .60 727.01 56. 43.2 3.65E+00
1937.75 968.70 54. 49.8 4 .60E+00
3041.81 1521.44 10. 96.5 1.13E+400
039



C- 78  wit/kdidy (20m)

Otva cau-./.‘*‘”’%:
‘***********************************
*
* GAMMA SPECTRUM ANALYSTIS *
* *
********_****************************
CANBERRA SPECTRAN-AT V4.2a
hgtrw 29-NOV-95 12:24:51

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
ltiplet Analysis Performed.

Regular Output.
Analysis of Spectrum saved in Disk File SD0059
Measured by: dlv

Sample Description: C-78 Soil/Asbestos

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 5.6500E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLOOO

COLLECT started on 29-NOV-95 at 11:57:17
COLLECT Live Time: 1200. seconds
Real Time: 1203. seconds
Dead Time: 0.25 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 29-NOV-95
Efficiency Calibration performed 21-NOV-95



hgtrw 29-NOV-95 12:24:51
' PEAK ANALYSTIS

PK Centroid  Energy FWHM Backgnd Net Area Error Nuclides

channel keV keV counts counts %
1 127.30 63.66 1.4 306. 255, 24 .5 TH-234
2 185.83 92.90 1.5 499, 1121. 8.6 TH-234,TH-234
3 288.07 143.96 1.2 236. - 178. 31.0 U-235
4 372.05 185.92 1.5 180. 767. 9.0 U-235,RA-226
5 477.85 238.77 1.5 133. 105. 39.9 PB-212
6 704 .24 351.89 1.4 60. 73. 40.9 BI-211,PB-214
7 1167.09 583.25 3.5 19. 38. 49.4 TL-208
8 1218.73 609.06 1.3 18. 64. 32.0 XE-135,BI-214
9 1322.60 661.00 2.3 28. 47 . 45.3 (CSs-137
10 1532.61 766.03 3.1 17. 21. 76.1 NB-95,PA234M,
I-134
11 1821.53 910.55 1.6 5. 17. 62.6 AC-228
12 2000.74 1000.22 1.3 13. 32. 51.3 PA234M
13 2920.10 1460.47 2.0 6. 92. 22.6 K-40

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

ok,

RECN



hgtrw

ta collected on 29-NOV-95 at 11:57:17

qmple : C-78 Soil/Asbestos
e

cayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M
BA-139
-139
-226
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000"
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198

-125
-212
E-7

HF-181
RU-103
KR-85

to

0. days,

RADIONUCLTIDE

ANALYSTIS

29-NOV-95

Activity Concentration in pCi /gm
Decay
corrected

Measured

LLD<5

7
LLD<3
LLD«<1.
LLD<2
LLD<7
LLD<2
LLD<«9
LLD<1.
LLD<2

3
LLD<3
LLD<2
LLD<8.
LLD<1.
LLD<2

5
LLD<1.
LLD<3
LLD<1
LLD<1.
LLD<1

7
LLD<4
LLD<1.
LLD<«8
LLD<3
LLD<9.
LLD<2
LLD<2
LLD<1.
LLD<8

1.

1.
LLD<5
LLD<2
LLD<2
LLD<4.
LLD<8
LLD«<1.
LLD<6
LLD<6.
LLD<1.
LLD<2.
LLD<2.
LLD<7.

.30E+00
.30E+01
.41E+02

76E+00

.05E+01
.54E-01
.50E-01
.86E-01

75E+00

.86E-01
.44E+00
.73E-01
.33E-01

27E+00
03E+00

.01E-01
.29E+01

22E+00

.67E+00
.82E-01

76E+00

.32E+00
.42E-01
.60E+00

99E-01

.80E-01
.30E-01

43E-01

.30E-01
.08E-01

80E+00

.08E-01

65E+01
13E+00

.04E-01
.33E-01
.88E-01

26E-01

.02E+00

90E-01

.01E-01

15E+01
87E+00
39E-01
41E-01
02E+401

Error
+- 1.90E+01
+- 1.07E+00
+- 4.90E+00
+- 2.97E-01
+- 6.76E+00
+- 4.62E-01

LLD<5.

7
LLD<3.
LLD<1.
LLD<2
LLD<7.
LLD<2
LLD<9
LLD<1.
LLD<2

3
LLD<3
LLD<2
LLD<«8
LLD<1.
LLD<2

5.
LLD<1.
LLD<3
LLD<1
LLD<1.
LLD<1.

7
LLD<4
LLD<1.
LLD<8
LLD<3
LLD<9
LLD<2
LLD<2
LLD<«1.
LLD<8

1

1
LLD<5
LLD<2
LLD<«2
LLD<4
LLD<8
LLD«<1
LLD<6
LLD<6.
LLD<1
LLD<2
LLD<2
LLD<7

30E+00

.30E+01

41E+02
76E+00

.05E+01

54E-01

.50E-01
.86E-01

75E+00

.86E-01
.44E+00
.73E-01
.33E-01
.27E+00

03E+00

.01E-01

29E+01
22E+00

.67E+00Q
.82E-01

76E+00
32E+00

.42E-01
.60E+00

99E-01

.80E-01
.30E-01
.43E-01
.30E-01
.08E-01

80E+00

.08E-01
.65E+01
.13E+00
.04E-01
.33E-01
.88E-01
.26E-01
.02E+00
.90E-01
.01E-01

15E+01

.87E+00
.3%E-01
.41E-01
.02E+01

Error
+- 1.90E+01
+- 1.07E+00
+- 4.90E+00
+- 2.97E-01
+- 6.76E+00
+- 4.62E-01

REPORT

12:24:51

0.0000 hours BEFORE the start of COLLECT.



SR-85
I-133
BA-140
~-91M
H ‘207
=10L-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
wW-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
EU-152
A 234M
Y £=91
RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total
ﬁgr

e

Error Quotation at 1.

LLD<3.
LLD<2.
.62E-01

LLD<7

LID<2.
LLD<2.
LLD<1.
.28E-01

LLD<2

LLD<4.

1.
.07E+00
.57E-01

LLD<2
LLD<4

LLD<4.
LLD<4.
.49E-01
.56E-01

4
LLD<3

LLD<7.
.64E-01
LLD<4.
.12E-01
.95E+00
.47E-01

LLD<2

2
LLD<2
LLD<2

LLD<2.
.79E-01
.70E-01
.15E-01
.16E+02
.53E-01
.28E-01
.03E+00

LLD<2
LLD<2
LLD<3
LLD<4
LLD<3

7
LLD<3

8.
.50E-01

LLD<7

LLD<7.
.60E-01
.45E-01

LLD<5
LLD<7

LLD<3.
LLD<9.
LLD<1.
LLD<6.
.25E-01
.52E-01
.49E-01
.62E-01
.54E-01

LLD<3
LLD<2
LLD<2
LLD<2
LLD<1

LLD<1.
LLD<4.
.40E+01
.01E+00
.96E-01
.42E-01

1
LLD<2
LLD<9
LLD<3

LID<3.
LLD<6.
.18E+00

LLD<2

07E-01
17E-01

37E-01
60E-01
40E+00
79E-01
51E+400

70E-01
73E-01
39E-01

15E-01

19E-01

05E+00

12E-01

84E-01
37E-01
08E+00
58E-01

15E+00
25E-01

17E-01
39E-01

4.83E-01

2.04E-01

1.61E-01

4.56E-01

4.14E+00

3.20E+00

.73E+02

LLD Confidence Level

96
at

2.15E+01

Sigma
95.0%

LLD<3
LLD<2

LLD<2
LLD<2

LLD<2
LLD<4

LLD<2
LLD<«4
LLD<4
LLD<4

4
LLD<3
LLD<7
LLD<2
LLD<4

2
LLD<2
LLD<2
LLD<2
LLD<2
LLD<2
LLD<3
LLD<4
LLD<3

7
LLD<3

8
LLD«7
LLD<7
LLD<5
LLD<7
LLD<3
LLD<9
LLD<«1
LLD<#6
LLD<3
LLD<2
LLD<2
LLD<2

LLD<4

1
LLD<2
LLD<9
LLD<3
LLD<3
LLD<«6
LLD<2

.07E-01
.17E-01
LLD<7.

62E-01

.37E-01
.60E-01
LLD<1.

40E+00

.28E-01
.79E-01
1.

51E+00

.07E+00
.57E-01
.70E-01
.73E-01
.49E-01
.56E-01
.39E-01
.64E-01
.15E-01
.12E-01
.95E+00
.47E-01
.19E-01
.79E-01
.70E-01
.15E-01
.16E+02
.53E-01
.28E-01
.03E+00
.05E+00
.50E-01
.12E-01
.60E-01
.45E-01
.84E-01
.37E-01
.08E+00
.58E-01
.25E-01
.52E-01
.49E-01
.62E-01
LID<1.
LLD<1.
.25E-01
.40E+01
.01E+00
.96E-01
.42E-01
.17E-01
.39E-01
.18E+00

54E-01
15E+00

+—

4.83E-01

2.04E-01

1.61E-01

4.56E-01

4.14E+00

3.20E+00

.73E+02 +-

2.15E+01



Results saved in File SD00S9

N



1167.09
0t©

PEAKS NOT USED IN ANALYSIS

Energy Net Area Error Gammas/sec
keV counts %

583.25 38. 49.4 5.92E+00



)

0tva
.***********************************
) *
* GAMMA SPECTRUM ANALYSTIS *
* *
* % k * k * % k * * K k * *k k % % *k *k k *k * % *k *k *k * k *k * *k * *k * *k *
CANBERRA SPECTRAN-AT V4.2a
hgtrw 29-NOV-95 12:54:03

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
Q.nltiplet Analysis Performed.
e

gular Output.
Analysis of Spectrum saved in Disk File SD0027
Measured by: slv

Sample Description: C-5 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 8.7000E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLOOO

COLLECT started on 29-NOV-95 at 12:38:48

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 29-NOV-95
Efficiency Calibration performed 21-NOV-95



gctrw 29-NOV-95 12:54:03
- PEAK ANALYSTIS

PK Centroid Energy FWHM Backgnd Net Area Error Nuclides

channel keV keV counts counts %
1C 478.73 239.21 1.5 46. 94 . 34.1 PB-212
2C 705.29 352.42 1.5 15. 64. 30.7 PB-214
3 1167.10 583.25 1.3 o 29. 46.9 TL-208
4 1220.43 609.91 2.0 8 20. 62.2 BI-214
5 1823.05 911.31 2.4 3 31. 38.6 AC-228
6 2920.61 1460.73 2.5 0] 96. 20.0 K-40

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

1 Multipiets processed.

C - Multiplet Analysis converged normally



hgtrw

Decayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M
‘-139
-139
RA-226
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211

-198
-125
-212

BE-7
HF-181
RU-103
KR-85

’mple: C-5 Soil
ata collected on 29-NOV-95 at 12:38:48

to

0. days,

RADIONUCLTIDE

29-NOV-95 12:54:03

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Activity Concentration in pCi /gm

Measured

LLD<2
LLD<2
LLD<1

LLD<«1.
.55E+00
.14E-01

LLD<8
LLD<5

LLD<1.
LLD<7.
LLD<1.
LLD<1.
.28E+00
.74E-01

LLD<1
LLD<2

LLD<1.
.06E+00

LLD<7

LLD<7.
LLD<1.
.05E+00
.03E-01

LLD<4
LLD<4

LLD<1.
.90E-01

LLD<1

LLD<1.
.37E+00
8.
.66E+00

LLD<1

LLD<4

LLD<1.
LLD<7.
.70E-01

LLD<2

LLD<1.
.33E-01
.05E-01
.64E+00
.89E-01
.90E+00

LLD<2
LLD<2
LLD<1
LLD<7
LLD<5

1.
.81E-01

LLD<4

LLD<2.
.61E-01
.91E-01
.95E+00
.82E-01

LLD<?2
LLD<3
LLD<6
LLD<1

LLD<6.
LLD<5.
LLD<1.
.47E-01
.39E-01
.38E+01

LLD<2
LLD<2
LLD<5

.47E+00
.02E+01
.72E+02

16E+00

71E-01
37E-01
44E+00
71E-01
88E-01
26E-01
47E-01
92E+00
73E+00
52E-01

82E-01
22E-01

14E+00

14E+00

12E-01

02E-01
46E+01
69E+00

Decay

Error corrected

LLD<2
LLD<2

LLD<1.
LLD<1.

LLD<8

LLD<5.
LLD<1.

LLD<7

LLD<1.
LLD<1.

LLD<1
LLD<2
LLD<1
LLD<7
LLD<7
LLD<1
LLD<4
LLD<4

LLD<1.
LLD<1.

LLD<1

LLD<1.

+- 2.92E-01 8
LLD<4

LLD<1.

LLD<7
LLD<2

LLD<1.

LLD<2
LLD<2
LLD<1
LLD<7
LLD<5

+- 3.50E-01 1.

LLD<4
LLD<2
LLD<2
LLD<3
LLD<6

LLD<1.

LLD<6
LLD<5

LLD<1.

LLD<2
LLD<2
LLD<5

.47E+00
.02E+01
72E+02
16E+00
.55E+00
14E-01
71E-01
.37E-01
44E+00
71E-01
.28E+00
.74E-01
.88E-01
.06E+00
.26E-01
.47E-01
.05E+00
.03E-01
92E+00
90E-01
.73E+00
37E+00
.52E-01
.66E+00
82E-01
.22E-01
.70E-01
14E+00
.33E-01
.05E-01
.64E+00
.89E-01
.90E+00
14E+00
.81E-01
.12E-01
.61E-01
.91E-01
.95E+00
82E-01
.02E-01
.46E+01
69E+00
.47E-01
.39E-01
.38E+01

Exrror
+- 2.92E-01
+- 3.50E-01




SR-85
I-133
BA-140
A 91M
_-207
“TL-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
#FU-152
a234M
YR =91
RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total
~

LLD<2
LLD<2
LLD<7
LLD<2
LLD<2

LLD<8.
LLD<2.
.24E-01
.15E-01
.01E+00
.02E-01

LLD<3

5
LLD<2
LLD<5

LLD<3.
.59E-01
.30E-01
.62E-01
.31E-01
.56E-01

LLD<3
LLD<3
LLD<2
LLD<8
LLD<2

LLD<3.
.03E-01

LLD<3

LLD<1.
.52E-01
.54E-01
.85E-01
.51E-01
.98E-01

LLD<2
LLD<2
LLD<2
LLD<2
LLD<2

LLD<2.
.02E-01

LLD<3

1.
.56E+00
.26E+00

LLD<2
LLD<3

LLD<7.
.12E-01
.24E-01
.70E-01
.04E-01
.68E-01
.34E+00
.93E-01
.67E-01
.87E-01

LLD<5
LLD<5S
LLD<5
LLD<3
LLD<8
LLD<1
LLD<«8
LLD<3
LLD<4

LLD<2.
LLD<1.
.07E-01

LLD<4

LLD<1.
.17E-01
.91E+01
.45E+00

LLD<4
1
LLD<2

LLD<1.
.82E-01
.16E-01
.12E-01
.70E-01

LLD<4
LLD<2
LLD<«8
LLD<9

.35E-01
.17E-01
.44E-01
.03E-01
.03E-01

91E-01
57E-01

70E-01

92E-01

63E+00

14E+02

69E+00

8%E-01

78E-01
90E-01

04E+00

96E-01

Error Quotation at 1
LLD Confidence Level

+- 3.21E-01
+- 6.54E-01
+- 3.87E+00
+- 3.97E+00
.96 Sigma
at 95.0%

LLD«<2
LLD<2
LLD<«7
LLD<2
LLD<2
LLD<8
LLD<2
LLD<3

5
LLD<2
LLD<5
LLD<3
LLD<3
LLD<3
LLD<2
LLD<8
LLD<2
LLD<3
LLD<3

LLD<1.
.52E-01
.54E-01
.85E-01
.51E-01
.98E-01
.14E+02

LLD<2
LLD<2
LLD<2
LLD<2
LLD<2
LLD<2

LLD<3.
.69E+00 +- 6.54E-01
.56E+00
.26E+00
.89E-01
.12E-01
.24E-01
.70E-01
LLD<3.
.68E-01
LLD<1.
.93E-01
.67E-01
.87E-01
.78E-01
.90E-01
.07E-01
.04E+00
.17E-01
.91E+01 +- 3.87E+00
.45E+00

1
LLD<2
LLD<3
LLD<7
LLD<5
LLD<5
LLD<5

LLD<8

LLD<8
LLD«<3
LLD<4
LLD<2
LLD<1
LLD<4
LLD<1
LLD<4

1
LLD<2

LLD<1.

LLD<4
LLD<2
LLD<8
LLD<9

.35E-01
.17E-01
.44E-01
.03E-01
.03E-01
.91E-01
.57E-01
.24E-01
.15E-01 +- 3.21E-01
.01E+00
.02E-01
.70E-01
.59E-01
.30E-01
.62E-01
.31E-01
.56E-01
.92E-01
.03E-01

63E+00

02E-01

04E-01

34E+00

96E-01

.82E-01
.16E-01
.12E-01
.70E-01

.33E+01 +- 3.97E+00



Results saved in File SD0027



PEAKS NOT USED IN ANALYSIS

{ ntroid Energy Net Area Error Gammas/sec
%

.annel keV counts %
1167.10 583.25 29. 46 .9 9.18E+00
010
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* GAMMA SPECTRUM ANALYSTIS

*
***********************************

CANBERRA SPECTRAN-AT V4.2a

* % % % %

hgtrw 29-NOV-95 13:18:44

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: = 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
Q\ltiplet Analysis Performed.
e

gular Output.
Analysis of Spectrum saved in Disk File SD0015
Measured by: dlv

Sample Description: C-14 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 6.1600E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLOOO

COLLECT started on 29-NOV-95 at 12:54:58

COLLECT Live Time: 1200. seconds
Real Time: 1203. seconds
Dead Time: 0.25 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 29-NOV-95
Efficiency Calibration performed 21-NOV-95

J




J;aprw

%

PX Centroid
channel

Woo-Joamnmbd WwN R

(@]

9!

127
186
327
372

478.
591.

704
1167
1218
1323
2001
2240
2920

.80
.66
.55
.92
48
60
.51
.35
.88
.16
.04
.40
.93

Energy
keVv

63.91
93.31
163.69
186.35
239.09
295.61
352.03
583.38
609.14
661.28
1000.37
1120.16
1460.89

PEAK

FWHM Backgnd

keV

NWNRNRERNRBERP
NTJONR 0NN UGN

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

ANALYSTIS

counts

274.
505.
131.
179.
138.
64.
38.
15.
33.
22.
10.
7.
4.

Net Area
counts

191.
831.
85.
530.
264.
93.
135.
78.
87.
71.
34.
27.
132.

‘Eiw- Multiplet Analysis converged normally

pav

.

29-NOV-95 13:18:44
Error Nuclides
%
28.5 TH-234
11.0 TH-234,TH-234
45.1 U-235,XE131M
11.3 U-235,RA-226
18.6 PB-212
33.5 PB-214
21.8 BI-211,PB-214
27.0 TL-208
29.3 BI-214
30.6 (CS8-137
44 .3 PA234M
49.9 BI-214,SC-46
17.9 K-40



hgtrw

mple: C-14 Soil
ta collected on 29-NOV-95 at 12:54:58
0.0000 hours BEFORE the start of COLLECT.

Decayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M

-139
-139
-226

BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198
j-125
‘ -212
BE-7
HF-181
RU-103
KR-85

to

RADIONUCLTIDE

0. days,

Activity Concentration in pCi /gm

Measured

LLD<4
5
LLD<2

LLD<1.
LLD<1.
.34E-01

LLD<7

LLD<2.
.91E-01
.77E+00
.34E-01

LLD<«8
LLD<1
LLD<2

LLD<1.
.36E-01
.54E-01
.40E+00

LLD<3
LLD<2
8

LLD<9.
LLD<1.
.36E+01
.46E-01
.56E+00

3
LLD<9
LLD<3

LLD<1.
.98E+00

LLD<1

LLD<1.
.71E+00
.77E+00

1
LLD<4

LLD<1.
.07E-01
.95E-01

LLD<8
LLD<2

LLD<1.
.02E-01
.04E-01

LLD<2
LLD<2

LLD<1.
.34E-01
.82E+01

1.
LLD<5.
LLD<1.
.07E-01
.53E-01

LLD<8
2

LLD<3
LLD<4

LLD<8.
LLDc<2.
.50E-01

LLD<6

LLD<5.
LLD<2.
.45E-01

LLD<2

LLD<1.
.48E+01

LLD<5

.71E+00
.03E+01
.87E+02

66E+00
49E+01

44E-01

59E+00

05E-01
76E-01

97E-01

35E+00

S7E-01

27E+00

60E+00

93E+00
37E-01
96E-01

45E+00
19E-01

64E+01
08E+00

90E-01

Error

LLD<4

+- 1.50E+01 5

+_
+—

LLD<2
LLD<1

LLD<1.
LLD<7.

LLD<2
LLD<8
LLD<1
LLD<2

LLD<1.

LLD<3
LLD<2
.79E+00 8
LLD<9

LLD<1.

.86E+00 3
LLD<9
LLD<3
LLD<1
LLD<1

LLD<1.
.24E-01 1.

LLD<4

LLD<1.

LLD<8
LLD<2

LLD<1.

LLD<2
LLD<?2
LLD<1
LLD<8
.16E+00 2
.21E-01 1
LLD<5
LLD<1
LLD<3
LLD<4
LLD<8
LLD<2
LLD<6
LLD<5
LLD<2
LLD«2

LLD<1.

LLD<5

Decay

corrected

.71E+00
.03E+01
.87E+02
.66E+00
49E+01
34E-01
.44E-01
.91E-01
.77E+00
.34E-01
59E+00
.36E-01
.54E-01
.40E+00
.05E-01
76E-01
.36E+01
.46E-01
.56E+00
.97E-01
.98E+00
35E+00
71E+00
.77E+00
97E-01
.07E-01
.95E-01
27E+00
.02E-01
.04E-01
.60E+00
.34E-01
.82E+01
.93E+00
.37E-01
.96E-01
.07E-01
.53E-01
.45E+00
.19E-01
.50E-01
.64E+01
.08E+00
.45E-01
90E-01
.48E+01

ANALYSTIS

29-NOV-95

REPORT

Error

+- 1.50E+01

+—
+ -

.79E+00

.86E+00

.24E-01

.16E+00
.21E-01

13:18:44

-




%

SR-85
I-133
_RA-140

91M

Ca, U.L_207

TL-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
#1152
1.-234M

- 6R-51

RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

/Total

Error Quotation at 1.

LLD<2.39E-01
LLD<2.26E-01
LLD<9.11E-01
LLD<2.09E-01
LLD<2.86E-01
1LLD<1.54E+00
LLD<2.56E-01
LLD<5.20E-01

1.88E+00
LLD<2.06E+00
LLD<4 .40E-01
LLD<4 .95E-01
LLD<5.01E-01

6.17E-01
LLD<3.61E-01
LLD<7.51E-01
LLD<2.78E-01
LLD<4 .88E-01
LLD<3.19E-01
LLD<3.64E+00
LLD<2.70E-01
LLD<2.01E-01
LLD<2.72E-01
LLD<2.73E-01
LLD<3.41E-01
LLD<2.88E+02
LLD<2.41E-01
LLD<1.34E+00
LLD<2.46E+00
LLD<7.35E+00
LLD<8.68E-01
LLD<7.64E-01
LLD<5.60E-01
LLD<8.8%E-01
LLD<3.29E-01
LLD<9.46E-01
LLD<1.04E+00
LLD<7.29E-01
LLD<2.90E-01
LLD<2.96E-01
LLD<3.32E-01
LLD<2.17E-01
LLD<3.82E-01
LLD<7.09E-01
LLD<6.30E-01

1.85E+01
LLD<2 .27E+00
LLD<5.90E-01
LLD<2.81E-01
LLD<9.86E-02
LLD<9.05E-01
LLD<1.03E+00

LLD<2.
LLD<2.
LLD<9
LLD<2
LLD<2
LLD<1.
LLD<2
LLD<5

+- 5.53E-01 1.

+ -

+
]

1.90E-01

3.38E+00

1.45E+02

LLD Confidence Level

96
at

1.74E+01

Sigma
95.0%

LLD<2
LLD<4
LLD<4
LLD<5S

6
LLD<3
LLD<7
LLD<2
LLD<4
LLD<3
LLD<3
LLD<2
LLD<2
LLD<2
LLD<2
LLD<3
LLD<2
LLD<2
LLD<1.
LLD<2
LLD<7
LLD<8
LLD<7
LLD<5
LLD<«8
LLD<3
LLD<9
LLD<1.
LLD<«7
LLD<2
LLD<2
LLD<3.
LLD<2.
LLD<3.
LLD<7.
LLD<6.

1
LLD<2.
LLD<5.
LLD<2.
LLD<«9.
LLD<9.
LLD<1.

39E-01
26E-01

.11E-01
.09E-01
.86E-01

54E+00

.56E-01
.20E-01

88E+00 +-

.06E+00
.40E-01
.95E-01
.01E-01
.17E-01 +-
.61E-01
.51E-01
.78E-01
.88E-01
.19E-01
.64E+00
.70E-01
.01E-01
.72E-01
.73E-01
.41E-01
.88E+02
.41E-01

34E+00

.46E+00
.35E+00
.68E-01
.64E-01
.60E-01
.89E-01
.29E-01
.46E-01

04E+00

.29E-01
.90E-01
.96E-01

32E-01
17E-01
82E-01
0SE-01
30E-01

.85E+01 +-

27E+00
90E-01
81E-01
86E-02
05E-01
03E+00

5.53E-01

1.90E-01

3.38E+00

.45E+02 +-

1.74E+01



Results saved in File SD0015



PEAKS NOT USED IN ANALYSIS

ntroid Energy Net Area Error Gammas/secC

...annel keV counts %

591.60 295.61 93. 33.5 7.48E+00
1167.35 583.38 78. 27.0 1.22E+01
2001.04 1000.37 34. 44 .3 9.03E+00
2240.40 1120.16 27. 49.9 7.88E+00

010
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CANBERRA SPECTRAN-AT V4.2a
hgtrw 29-NOV-95 13:38:27

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
.ltiplet Analysis Performed.

Regular Output.
Analysis of Spectrum saved in Disk File SD0028

Measured by: div

Sample Description: C-7 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 7.1600E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLO0O0O

COLLECT started on 29-NOV-95 at 13:19:39

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 29-NOV-95
Efficiency Calibration performed 21-NOV-95



hgtrw 29-NOV-95 13:38:27
”~
PEAK ANALYSTIS

PK Centroid Energy FWHM Backgnd Net Area Error Nuclides

channel keV keV counts counts %

1 478 .42 239.06 1.0 99. 99. 37.6 PB-212
2 705.13 352.34 1.2 34. 56. 42.3 PB-214
3 926.45 462.95 0.8 9. 15. 80.0 (CS-138
4C 1219.44 609.42 2.2 15. 49, 37.2 BI-214
5 1323.82 661.61 2.0 11. 29. 52.4 (CS-137
6 1822.17 910.87 1.4 3. 30. 40.0 AC-228
7 2920.79 1460.82 0.8 0. 88. 20.9 K-40

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

C - Multiplet Analysis converged normally



hgtrw

cayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M

-13¢9
-139
-226

BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198
-125
-212
BE-7
HF-181
RU-103
KR-85

mple: C-7 Soil
Qta collected on 29-NOV-95 at 13:19:39
e

to

0. days,

RADIONUCLIDE

Activity Concentration in pCi /gm

Measured

LLD<3
LLD<2
LLD<2.
LLD<1.
LLD<9.
LLD<6
LLD<2
LLD<8
LLD<1.
LLD<2
LLD<1.
LLD<3
LLD<2.
LLD<8
LLD<9.
LLD<1.
LLD<5.
LLD<5.
LLD<2
LLD<2
LLD<2
LLD<1.
1.
LLD<6
LLD<2.
LLD<7.
LLD<3.
LLD<1.
LLD<2
LLD<2
LLD<2
LLD<1.
LLD«<6
1.
LLD<6.
LLD<2.
LLD«<3
LLD<5.
LLD<9
LLD<2.
LLD<7.
LLD<«7.
LILD<2
LLD<«3
LLD<2.
LLD<7.

.83E+00
.40E+01

38E+02
68E+00
97E+00

.94E-01
.31E-01
.45E-01

95E+00

.11E-01

66E+00

.88E-01

02E-01

.98E+00

17E-01
86E-01
47E+00
01E-01

.14E+00
.10E-01
.36E+00

66E+00
09E+00

.14E+00

18E-01
94E-01
26E-01
46E+00

.78E-01
.61E-01
.20E+00

04E+00

.68E+00

21E+00
30E-01
71E-01

.94E-01

02E-01

.03E+00

56E-01
34E-01
17E+01

.22E+00
.27E-01

90E-01
34E+01

- LLD<3

Error
+- 4.12E-01
+- 5.13E-01

29-NOV-95 13:38:27

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Decay
corrected

LLD<3.
LLD<2.
LLD<2.
LLD<1.
LLD<«9
LLD<6
LLD<2
LLD<8
LLD<1.
LLD<2
LLD<1.

LLD<2
LLD<8
LLD<9
LLD<1.
LLD<5
LLD<5
LLD<2
LLD<2
LLD<2
LLD<1.

1
LLD<6
LLD<2
LLD<7
LLD<3
LLD<1.
LLD<2
LLD<2
LLD<2
LLD<1
LLD<6

1
LLD<6
LLD<2
LLD«<3
LLD<5
LLD<9
LLD<2
LLD<7
LLD<7
LLD<2
LLD<3
LLD<2
LLD<7

83E+00
40E+01
38E+02
68E+00

.97E+00
.94E-01
.31E-01
.45E-01

95E+00

.11E-01

66E+00

.88E-01
.02E-01
.98E+00
.17E-01

86E-01

.47E+00
.01E-01
.14E+00
.10E-01
.36E+00

66E+00

.0%E+00
.14E+00
.18E-01
.94E-01
.26E-01

46E+00

.78E-01
.61E-01
.20E+00
.04E+00
.68E+00
.21E+00
.30E-01
.71E-01
.94E-01
.02E-01
.03E+00
.56E-01
.34E-01
.17E+01
.22E+00
.27E-01
.90E-01
.34E+401

Error

+- 4.12E-01

+ -

5.13E-01




SR-85
I-133
A M
. w2 =207
TL-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228

AE-152

SR-92
SCH-000
CsS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

‘g?otal
Wy,

Error Quotation at 1.

LLD<3.
LLD<3.
LLD<9.
LLD<2.
LLD<2.
LLD<1.
LLD<3.
LLD<6.

1.
LLD<2
LLD<«5S
LLD<5
LLD<5.

4
LLD<4
LLD<1.
LLD<3
LLD<6
LLD<3
LLD<1.
LLD<3
LLD<2.
LLD<3
LLD<2.
LLD<2
LLD<3
LLD<4

1.
LLD<3
LLD<3
LLD<1.
LLD<6.
LLD<6
LLD<1.
LLD<5
LLD<1.
LLD<1.
LLD<6
LLD<3.
LLD<«3
LLD<4
LLD<3
LLD<4
LLD<1
LLD<5.

2
LLD<2
LLD<1.
LLD<5
LLD<2
LLD<1
LLD<4

21E-01
49E-01
39E-01
34E-01
67E-01
18E+00
36E-01
26E-01
55E+00

.06E+00
.89E-01
.81E-01

53E-01

.28E-01
.07E-01

0%E+00

.95E-01
.27E-01
.51E-01

66E+00

.68E-01

97E-01

.30E-01

57E-01

.61E-01
.06E+02
.33E-01

98E+00

.76E+00
.59E+00

O08E+00
13E-01

.85E-01

12E+00

.20E-01

S0E+00
37E+00

.03E-01

76E-01

.85E-01
.30E-01
.62E-01
.56E-01
.49E+00

43E-01

.12E+01
.97E+00

16E+00

.39E-01
.38E-01
.62E+00
.33E-01

.75E+01

LLD Confidence Level

+- 5.79E-01
+- 2.24E-01
+- 7.92E-01
+- 4.50E+00
+~ 4.66E+00
96 Sigma

at 95.0%

LLD<3.
LLD<3.
LLD<9.
LLD<2.
LLD<2.
LLD<1.
LLD<3.
LLD<6.

1.
LLD<2.
LLD<5.
LLD<5.
LLD<S.

4
LLD<4
LLD<1
LLD<3
LLD<6
LLD<3
LLD<1.
LLD<3
LLD<2
LLD<3
LLD<2
LLD<2
LLD<3
LLD<4

1
LLD<3
LLD<3
LLD<1.
LLD<6
LLD<6
LLD<1.
LLD<5
LLD<1
LLD<1.
LLD<6
LLD<3
LLD<3
LLD<4
LLD<3
LLD<4
LLD<1
LLD<5

2
LLD<2
LLD<1.
LLD<5
LLD<2
LLD<1.
LLD<4

21E-01
49E-01
39E-01
34E-01
67E-01
18E+00
36E-01
26E-01
55E+00 +-
06E+00
89E-01
81E-01
53E-01

.28E-01 +-
.07E-01
.09E+00
.95E-01
.27E-01
.51E-01

66E+00

.68E-01
.97E-01
.30E-01
.57E-01
.61E-01
.06E+02
.33E-01
.98E+00 +-
.76E+00
.59E+00

08E+00

.13E-01
.85E-01

12E+00

.20E-01
.50E+00

37E+00

.03E-01
.76E-01
.85E-01
.30E-01
.62E-01
.56E-01
.49E+00
.43E-01
.12E+401 +-
.97E+00

16E+00

.39E-01
.38E-01

62E+00

.33E-01

5.79E-01

2.24E-01

7.92E-01

4 .50E+00

.75E+01 +-

4 .66E+00



Results saved in File SD0028



PEAKS NOT USED IN ANALYSIS

#~ ntroid  Energy Net Area Error Gammas/sec

annel kev counts %
926 .45 462 .95 15. 80.0 3.71E+00
0:©



Cc-1f

Otva
.***********************************
Cx GAMMA SPECTRUM ANALYSTIS .

:**********************************:

CANBERRA SPECTRAN-AT V4.2a

hgtrw 29-NOV-95 13:53:38

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
‘;lltiplet Analysis Performed.

egular Qutput.
Analysis of Spectrum saved in Disk File SD0029
Measured by: dlv

Sample Description: C-11 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 7.1800E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLO0OO

COLLECT started on 29-NOV-95 at 13:39:18

COLLECT Live Time: 600. seconds

Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 29-NOV-95
Efficiency Calibration performed 21-NOV-95



‘Bgtrw 29-NOV-95 13:53:38
PEAK ANALYSTIS

PK Centroid Energy FWHM Backgnd Net Area Error Nuclides

channel keVv keV counts counts %
1 478.26 238.98 1.1 -76. 80. 41.2 PB-212
2 704.61 352.08 1.3 12. 44 . 38.4 PB-214
3 1166.85 583.13 1.2 3. 32. 39.1 TL-208
4 1219.27 609.34 0.9 11. 26. 54.4 BI-214
5 2920.69 1460.77 1.7 0. 99. 19.7 K-40

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

% i



hgtrw 29-NOV-95 13:53:38
mple: C-11 Soil
ta collected on 29-NOV-95 at 13:39:18

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

RADIONUCLTIDE ANALYSTIS REPORT

Nuclide Activity Concentration in pCi /gm
Decay
Measured Error corrected Error
AM-241 LLD<2.65E+00 LLD<2.65E+00
TH-234 LLD<1.91E+01 LLD<1.91E+01
TH-230 LLD<1.75E+02 LLD<1.75E+02
XE-133 LLD<1.33E+00 LLD<1.33E+00
CD-109 LLD<9.28E+00 LLD<9.28E+00
SCL-000 LLD<6.30E-01 LLD<6.30E-01
CO-57 LLD<2.09E-01 LLD<2.09E-01
PA-234 LLD<B.08E-01 LLD<8.08E-01
CE-144 LLD<1.65E+00 LLD<1.65E+00
TC-99M LLD<1.58E-01 LLD<1.58E-01
U-235 LLD<1.39E+00 LLD<1.39E+00
CE-141 LLD<3.03E-01 LLD<3.03E-01
KR-85M LLD<2.32E-01 LLD<2.32E-01
XE-131M LLD<7.00E+00 LLD<7.00E+00
-139 LLD<8.80E-01 LLD<8.80E-01
Q-ng LLD<1.79E-01 LLD<1.79E-01
-226 LLD<5.24E+00 LLD<5.24E+00
BA-141 LLD<4.34E-01 LLD<4 .34E-01
KR-89 LLD<2.44E+00 LLD<2.44E+00
TE-132 LLD<2.00E-01 LLD<2.00E-01
XE-133M LLD<1.89E+00 LLD<1.89E+00
TH-227 LLD<1.64E+00 LLD<1.64E+00
PB-212 8.78E-01 +- 3.63E-01 8.78E-01 +- 3.63E-01
RA-224 LLD<5.86E+00 LLD<5.86E+00
XE-135 LLD<2.09E-01 LLD<2.09E-01
XE-138 LLD<6.76E-01 LLD<6.76E-01
SE-75 LLD<3.36E-01 LLD<3.36E-01
NP-239 LLD<1.30E+00 LI.D<1.30E+00
HG-203 LLD<2.67E-01 LLD<2.67E-01
IR-192 LLD<1.87E-01 LLD<1.87E-01
CR-51 LLD<1.39E+00 LLD<1.39E+00
SCM-000 LLD<8.10E-01 LLD<8.10E-01
BI-211 LLD<6.35E+00 LLD<6.35E+00
PB-214 9.43E-01 +- 3.62E-01 9.43E-01 +- 3.62E-01
BA-133 LLD<5.52E-01 LLD<5.52E-01
I-131 LLD<2.16E-01 LLD<2.16E-01
SN-113 LLD<3.70E-01 LLD<3.70E-01
KR-87 LLD<4 .20E-01 LLD<4 .20E-01
PB-211 LLD<8.20E+00 LLD<8.20E+00
AU-198 LLD<2.38E-01 LLD<2.38E-01
-125 LLD<7.36E-01 LLD<7.36E-01
-212 LLD<6.78E+01 LLD<6.78E+01
BE-7 LLD<2.32E+00 LLD<2.32E+00
HF-181 LLD<2.63E-01 LLD<2.63E-01
RU-103 LLD<2.13E-01 LLD<2.13E-01

KR-85 LLD<5.98E+01 LLD<5.98E+01



SR-85
I-133
A-140
1M
.-207
TL-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228

4 234M
SigR~-91
RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
C0-60
NA-24
SR-92
SCH-000
CsS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

’;otal
i M”

S

LLD<2
LLD<2

LLD<8.
.81E-01
.98E-01
.56E-01
.14E-01
.67E-01
.22E-01
.56E+00
.11E-01
.39E-01

LLD<2
LLD<1
LLD<8
LLD<3
LLD<5

8
LLD<2
LLD<5
LLD<S

LLD<4.
.93E-01
.65E-01
.85E-01
.45E-01
.75E-01
.14E-01
.66E+00
.76E-01
.19E-01
.68E-01

LLD<3
LLD<3
LLD<«8
LLD<2
LLD<4
LLD<3
LLD<1
LLD<2
LLD<3
LLD<2

LLD<4.
.41E-01
.26E+02
.39E-01
.44E+00
.81E+00

LLD<4
LLD<2
LLD<3
LLD<1
LLD<2

LLD<3.
LLD<1.
.54E-01
.98E-01
.60E-01
.20E-01
.40E-01
.23E+00
LLD<6.
LLD<3.
.62E-01
.55E-01
.82E-01

LLD<7
LLD<7
LLD<8
LLD<4
LLD<9
LLD<1

LLD<3
LLD<3
LLD<1

LLD<«5S.
.34E+00
.46E-01
.38E+01

LLD<1
LLD<4
2

LLD<3.
.01E+00
.60E-01
.09E-01

LLD<1
LLD<4
LLD<3

LLD<6.
.57E-01

LLD<9

.62E-01
.65E-01

67E-01

34E-01

08E-01

82E+00
26E+00

56E-01

94E-01

32E-01

49E+00

35E-01

+-

+
t

4.48E-01

4.77E+00

.65E+01

Error Quotation at 1
LLD Confidence Level

.96

at

4.82E+00

Sigma
95.0%

LLD<2
LLD<2
LLD<8
LLD<2

LLD<8
LLD<3
LLD<5S

8
LLD<2
LLD<5
LLD<5
LLD<4
LLD<3
LLD<3
LLD<8
LLD<2
LLD<4
LLD<3

LLD<2
LLD<3
LLD<2
LLD<4
LLD<«4
LLD<2
LLD<3
LLD<1
LLD<2
LLD<3

LLD<7
LLD<7
LLD<«8
L1LD<4
LLD<9

LLD<«6
LLD<3
LLD<3
LLD<3

LLD<5
LLD<1
LLD<4

2
LLD<3

LLD<4
LLD<3
LLD<6
LLD<«9

.62E-01
.65E-01
.67E-01
.81E-01
LLD<1.
.56E-01
.14E-01
.67E-01
.22E-01 +-
.56E+00
.11E-01
.39E-01
.34E-01
.93E-01
.65E-01
.85E-01
.45E-01
.75E-01
.14E-01
LLD<1.

98E-01

66E+00

.76E-01
.19E-01
.68E-01
.08E-01
.41E-01
.26E+02
.39E-01
.44E+00
.81E+00
.82E+00
LLD<1.

26E+00

.54E-01
.98E-01
.60E-01
.20E-01
.40E-01
LLD<1.

23E+00

.56E-01
.94E-01
.62E-01
.55E-01
LLD<1.
.32E-01
.34E+00
.46E-01
.38E+01 +-
.49E+00
LLD<1.

82E-01

01E+0Q00

.60E-01
.0%9E-01
.35E-01
.57E-01

4.48E-01

4.77E+00

.65E+01 +-

4 .82E+00



Results saved in File SD0029



PEAKS NOT USED IN ANALYSIS

1troid Energy Net Area Error Gammas/sec

‘.. ~lannel kev counts %
1166.85 583.13 32. 39.1 1.02E+01
039 '

Y e



(- &

Otva
.***********************************
* ‘GAMMA SPECTRTUM ANALYSTIS :
:**********************************:
CANBERRA SPECTRAN-AT V4.2a

hgtrw 29-NOV-95 14:29:24

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
‘ltiplet Analysis Performed.
e

gular Output.
Analysis of Spectrum saved in Disk File SD0030
Measured by: dlv

Sample Description: C-8 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 6.8100E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLO0O0O

COLLECT started on 29-NOV-95 at 13:54:30

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Décayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 29-NOV-95
Efficiency Calibration performed 21-NOV-95



T

Aggtrw

PK Centroid

channel
1 186.48
2 373.02
3 478.87
4 543.33
5 577.85
6 704.97
7 1023.17
85 1166.75
9 1219.21
10 1324.11
11$ 1819.05
126 1823.78
13 2921.10

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

mN

o
A

$ - Multiplet Analysis Terminated because of no CHI-SQ

Energy
keV

93.22
186.40
239.28
271.49
288.74
352.26
511.30

583.07
609.31
661.76
909.31
911.68
1460.98

PEAK

FWHM Backgnd

keVv

FHRRNRP R R
b NU RN WY IRT)

RRRERE e
O b OV O

1 Multiplets processed.

ANALYSTIS

counts

120.
54.
94.
15.
16.
10.

7.

ie6.
10.
i3.
1.
1.
2.

counts

150.
118.
129.
34.
14.
74.
1e6.

29.
44.
26.
10.
15.
66.

29-NOV-95 14:29:24

Net Area Error

%

27.
25.
29.
47.
101.
26.
68.

55.
37.
58.
59.
51.
25.

Nuclides

TH-234,TH-234
U-235,RA-226
PB-212

BI-212,I-135
PB-214
TL-208,NA-22,
ANN-RD
TL-208
BI-214
CS-137

AOKHSdUNON

AC-228
K-40

NoOOuUIOo v

improvement



hgtrw

mple: C-8 Soil
ta cecllected on 29-NOV-95 at 13:54:30

Decayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M

-139
-139
-226

BA-141
KR-89
TE-132
XE-133M
TH-227
PB~212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211

U-198
-125
-212

BE-7
HF-181
RU-103
KR-85

to

RADIONUCLTIDE

0. days,

29-NOV-95 14:29:24

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Activity Concentration in pCi /gm

Measured

LLD<4
LLD<2.
LLD<2.
LLD<1.
LLD<1.
LLD<6
LLD<2
LLD<9
LLD<1.
LLD<2.
LLD<1.
LLD<3.
LLD<2.
LLD<8.
LLD<9.
LLD<1.

1.
LLD<6.
LLD<2
LLD<1.
LLD<2
LLD<1

1.
LLD<7
LLD<2.
LLD<9
LLD<3.
LLD<1.
LLD<2
LLD«<2
LLD<2
LLD<1.
LLD<7

1.
LLD<6
LLD<2
LLD<3
LLD<4
LLD«8.
LLD<2.
LLD<7.
LLD<7.
LLD<2.
LLD<3.
LLD<2.
LLD<6.

.17E+00

73E+01
90E+02
65E+00
51E+01

.91E-01
.29E-01
.49E-01

76E+00
39E-01
69E+00
61E-01
47E-01
93E+00
40E-01
91E-01
35E+01
97E-01

.51E+00

99E-01

.63E+00
.75E+00

50E+00

.10E+00

73E-01

.50E-01

38E-01
S59E+00

.54E-01
.58E-01
.38E+00

10E+00

.45E+00

69E+00

.91E-01
.64E-01
.63E-01
.85E-01

31E+00
79E-01
81E-01
96E+01
45E+00
05E-01
92E-01
0S5E+01

Decay

Error corrected

LLD<4
LLD<2
LLD<2

LLD<1.
LLD<1.

LLD<6
LLD<2
LLD<9

LLD<1.

LLD<2

LLD<1.

LLD<3
LLD<2

LLD<8.

LLD<9

LLD<1.

+- 3.48E+00 1

LLD<6.

LLD<2
LLD<1
LLD<2
LID<1

+- 4.45E-01 1.
LLD<7.

LLD<2
LLD<9
LLD<3

LLD<1.

LLD<2
LLD<2
LLD<2

LLD<1.

LLD<7

+- 4.40E-01 1.

LLD<6
LLD<2
LLD<3
LLD<4
LLD<8
LLD<2
LLD<«?7
LLD<7
LLD<2
LLD<3
LLD<2
LLD<6

.17E+00
.73E+01
.90E+02
65E+00
51E+01
.91E-01
.29E-01
.49E-01
76E+00
.39E-01
69E+00
.61E-01
.47E-01
93E+00
.40E-01
91E-01
.35E+01
97E-01
.51E+00
.99E-01
.63E+00
.75E+00
50E+00
10E+00
.73E-01
.50E-01
.38E-01
59E+00
.54E-01
.58E-01
.38E+00
10E+00
.45E+00
69E+00
.91E-01
.64E-01
.63E-01
.85E-01
.31E+400
.79E-01
.81E-01
.96E+01
.45E+00
.05E-01
.92E-01
.05E+01

Error

+- 3.48E+00

+- 4.45E-01

+- 4.40E-01




SR-85
I-133
RA-140
7 91m
41'207
TL-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
#E71-152
~234M
“egR-91
RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

‘Ebtal

Error Quotation at 1.

LLD<2.
LLD<3.
LLD<9
LLD<2.
LLD<3

1
LLD<3.
LLD<6.

1
LLD<2
LLD<5
LLD<4
LLD<4

4
LLD<4
LLD<«8.
LLD<3
LLD<4.
LLD<4
LLD<2
LLD<«2
LLD<2
LLD<2
LLD<3
LLD<4.
LLD<2
LLD<3

1.
LLD<3
LLD<3
LLD<1
LLD<8
LLD<5.
LLD<1.
LLD<4
LLD<1.
LLD<1.
LLD<6.
LLD<4.
LLD<4
LLD<4
LLD<3
LLD<5
LLD<2
LLD<2

1.
LLD<1.
LLD<1.
LLD<4
LLD<3
LLD<8.
LLD<2.

64E-01
0SE-01

.56E-01

53E-01

.13E-01
.11E+00

73E-01
73E-01

.47E+00
.29E+00
.65E-01
.89E-01
.70E-01
.09E-01
.46E-01

98E-01

.33E-01

41E-01

.08E-01
.26E+00
.62E-01
.70E-01
.97E-01
.75E-01

07E-01

.79E+02
.79E-01

05E+00

.69E+00
.89E+00
.12E+00
.83E-01

21E-01
18E+0Q00

.28E-01

31E+00
63E+00
02E-01
43E-01

.66E-01
.02E-01
.55E-01
.61E-01
.15E+00
.87E-01

67E+01
56E+00
00E+00

.27E-01
.62E-01

22E-01
01E+00

+ -

+- 5.47E-01

+- 2.39E-01

+-

+
J

6.19E-01

5.45E-01

4 .26E+00

.75E+01

LLD Confidence Level

96
at

5.63E+00

Sigma
95.0%

LLD<2.
LLD<3.
LLD<9.
LLD<2.
LLD<3.

1.
LLD<3.
LLD<6.

1.
LLD<2.
LLD<5.
LLD<4.
LLD<4

4
LLD<4
LLD<8
LLD<3
LLD<4
LLD<4
LLD<2
LLD<2
LLD<2
LLD<2
LLD<3
LLD<4
LLD<2
LLD<3

1
LLD<3
LLD<3
LLD<1.
LLD<«8
LLD<«5S
LLD<1
LLD<4
LLD<1
LLD<1
LLD<6
LLD<4
LLD<4
LLD<4
LLD<3
LLD<5
LLD<2
LLD<2

1
LLD«<1.
LLD<1
LLD<4
LLD<3
LLD<«8
LLD<2

64E-01
09E-01
56E-01
53E-01
13E-01
11E+00 +-
73E-01
73E-01
47E+00 +-
29E+00
65E-01
89E-01

.70E-01
.09E-01 +-
.46E-01
.98E-01
.33E-01
.41E-01
.08E-01
.26E+00
.62E-01
.70E-01
.97E-01
.75E-01
.07E-01
.79E+02
.79E-01
.05E+00 +-
.69E+00
.89E+00

12E+00

.83E-01
.21E-01
.18E+00
.28E-01
.31E+00
.63E+00
.02E-01
.43E-01
.66E-01
.02E-01
.55E-01
.61E-01
.15E+00
.87E-01
.67E+01 +-

56E+00

.00E+00
.27E-01
.62E-01
.22E-01
.01E+00

6.19E-01

5.47E-01

2.3%E-01

5.45E-01

4.26E+00

.75E+01 +-

5.63E+00



Results saved in File SD0030

p—




PEAKS NOT USED IN ANALYSIS

# ntroid Energy Net Area Error Gammas/sec

., -annel keVv counts %
186.48 93.22 150. 27.2 2.23E+01
543.33 271.49 34. 47.4  5.05E+00
577.85 288.74 14. 101.1 2.16E+00
1819.05 909.31 10. 59.0  5.04E+00
019

¢
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.***********************************
.

* GAMMA SPECTRUM ANALYSTIS *

:******** **************************:

CANBERRA SPECTRAN-AT V4.2a

hgtrw 29-NOV-95 14:53:54

ANALYSIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed. -
’ltiplet Analysis Performed.
e

gular Output. A
Analysis of Spectrum saved in Disk File SD0031
Measured by: dlv

Sample Description: C-10 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 5.9800E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLO0OOO

COLLECT started on 29-NOV-95 at 14:40:08

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Décayed to 0. déys, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 29-NOV-95
Efficiency Calibration performed 21-NOV-95



hbﬂtrw

Centroid
channel

g
=

478.82
677.84
705.39
1167.33
1219.48
1324.69
2920.98

NOUT e W

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

L g

Energy
kev

239.26
338.70
352.47
583.37
609.44
662.05
1460.92

PEAK

FWHM Backgnd

keV

NRPHNNRB R
N UGN

ANALYSTIS

counts

70.
13.
39.
6.
1l6.
3.
2.

counts

132.
49.
44 .
35.
25.
26.
74.

29-NOV-95 14:53:54

[-3

<

26.
36.
53.
39.
62.
44 .
23.

Net Area Error

W UToo OO

Nuclides

PB-212
AC-228
PB-214
TL-208
BI-214
CS-137
K-40



hgtrw

Qmple: C-10 Soil
ta collected on 29-NOV-95 at 14:40:08

Decayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M

-139
-139
-226

BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211

U-198
-125
-212

BE-7
HF-181
RU-103
KR-85

to

RADIONUCLTIDE

0. days,

29-NOV-95 14:53:54

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Activity Concentration in pCi /gm

Measured

LLD<3

LLD<2.
.52E+02
.61E+00

LLD<2
LLD<«1

LLD<1.
.02E-01
.66E-01
.04E+00

LLD<8
LLD<2
LLD<«1

LLD<«1.
.39E-01

LLD<2

LLD<1.
.31E-01
.66E-01

LLD<4
LLD<2

LLD<8.
LLD<1.
.26E-01

LLD<2

LLD<5S.
.05E-01
.64E+00
.70E-01
.60E+00

LLD<5
LLD<2
LLD<2
LLD<2

LLD<2.
.75E+00
.53E+00
.51E-01

1
LLD<6
LLD<2

LLD<8.
.70E-01
.60E+00
.08E-01
.85E-01
.33E+00
.48E+00

LLD<3
LLD<1
LLD«<3
LLD<2
LLD<2
LLD<1

LLD<9.
' .14E+00

1

LLD«<6.
.00E-01
.10E-01

LLD<3
LLD<4

LLD<4.
LLD<9.
LLD<2.
LLD<8.
.22E+01
.58E+00
.82E-01
.89E-01
.76E+01

LID<8
LLD<2
LLD<2
LLD<2
LLD<7

.74E+00

85E+01

17E+01

93E+00

92E+00

99E+00

11E+00

21E+00

05E+00

24E-01

08E+00

92E-01

78E-01
41E+00
87E-01
16E-01

Decay

Error corrected

LLD<3.

LLD<2
LLD<2
LLD<1

LLD<1.

LLD<8
LLD<2
LLD<1

LLD<1.

LLD<2

LLD<1.

LLD<4
LLD<2
LLD<8

LLD<1.

LLD<2

LLD<5.

LLD<5
LLD<2
LLD<2
LLD<2
LLD<2

+- 4.64E-01 1.

LLD<6
LLD<2
LLD<8
LLD<3

LLD<1.

LLD<3
LLD<2
LLD<2
LLD<1
LLD<9
+- 6.16E-01 1

LLD<«6.
LLD<3.

LLD<4
LLD<4
LLD<9
LLD<2

LLD<«8.

LLD<8
LLD<2
LLD<2
LLD<2
LLD<7

74E+00
.85E+01
.52E+02
.61E+00
17E+01
.02E-01
.66E-01
.04E+00
S3E+00
.39E-01
92E+00
.31E-01
.66E-01
.99E+00
11E+00
.26E-01
21E+00
.05E-01
.64E+00
.70E-01
.60E+00
.05E+00
75E+00
.53E+00
.51E-01
.24E-01
.70E-01
60E+00
.08E-01
.85E-01
.33E+00
.48E+00
.08E+00
.14E+00
92E-01
O00E-01
.10E-01
.78E-01
.41E+00
.B7E-01
16E-01
.22E+01
.58E+00
.82E-01
.89E-01
.76E+01

Error

+- 4.64E-01

+- 6.16E-01




g

"TL-208

SR-85

I-133
BA-140

91M
.-207

SB-124
Cs-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
Cs-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228

#71-152

-234M

‘e3R-91

RB-89
FE-59
ZN-65
S5C-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
Cs-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total
P

K

Error Quotation at 1.

LLD<3.39E-01
LLD<3.76E-01
LLD<i.Z28E+00
LLD<3.09E-01
LLD<2.99E-01
LLD<1.20E+00
LLD<3.95E-01
LLD<5.59E-01

9.68E-01
LLD<2.66E+00
LLD<6.14E-01
LLD<4.72E-01
LLD<4.50E-01

4.75E-01
LLD<5.05E-01
LLD<1.19E+00
LLD<3.37E-01
LLD<7.05E-01
LLD<4.83E-01
LLD<2.09E+00
LLD<3.39E-01
LLD<2.62E-01
LLD<3.30E-01
LLD<4.44E-01
LLD<5.10E-01
LLD<2.58E+02
LLD<4.27E-01
LLD<2.09E+00
LLD<4.50E+00
LLD<4.17E+00
LLD<1.41E+00
LLD<8.97E-01
LLD<7.17E-01
LLD<8.68E-01
LLD<4.88E-01
LLD<1.38E+00
LLD<1.52E+00
LLD<1.17E+00
LLD<5.44E-01
LLD<4.97E-01
LLD<4.19E-01
LLD<4.90E-01
LLD<4.36E-01
LLD<2.12E+00
LLD<3.74E-01

2.13E+01
LLD<4.19E+00
LLD<1.14E+00
LLD<2.48E-01
LLD<3.71E-01
LLD<7.63E-01
LLD<5.19E-01

+—

+_

6.08E-01

2.11E-01

5.15E+00

2.56E+01

LLD Confidence Level

96
at

5.25E+00

Sigma
95.0%

LLD<3
LLD<3
LLD<1
LLD<3
LLD<2

LLD<3

LLD<5.

9.
.66E+00
.14E-01
.72E-01
.50E-01
.75E-01 +- 2.11E-01

LLD<2
LLD<6
LLD<4
LLD<4

4

LLD<S.
LLD<1.

LLD<3
LLD<7
LLD<4
LLD<2
LLD<3
LLD<2

LLD<4
LLD<«5S
LLD<2

LLD<4.
.09E+00
.50E+00
.17E+00
LLD<«1.
LLD<8.

LLD<2
LLD<4
LLD<4

LLD<7
LLD<8
LLD<4

LLD<1

LLD<5
LLD<4
LLD<4
LLD<4
LLD<4
LLD<2
LLD<«3

2
LLD<4

LLD<2
LLD<3
LLD<«7
LLD<5

.39E-01
.76E-01
.28E+00
.09E-01
.99E-01
LLD<1.
.95E-01

20E+00

59E-01

68E-01 +- 6.08E-01

05E-01
19E+00

.37E-01
.05E-01
.83E-01
.09E+00
.39E-01
.62E-01
LLD<3.
.44E-01
.10E-01
.58E+02

30E-01

27E-01

41E+00
97E-01

.17E-01
.68E-01
.88E-01
LLD<1.
.52E+00
LLD<1.
.44E-01
.97E-01
.19E-01
.90E-01
.36E-01
.12E+00
.74E-01
.13E+01 +-
.19E+00
LLD<1.
.48E-01
.71E-01
.63E-01
.19E-01

38E+00

17E+00

14E+00

5.15E+00

.56E+01 +-

5.25E+00



Results saved in File SD0031




PEAKS NOT USED IN ANALYSIS

‘Af ntroid Energy Net Area Error Gammas/éec

annel keV counts %

677.84 338.70 49, 36.1 8.98E+00
1167.33 583.37 35. 39.6 1.10E+01
010
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* GAMMA SPECTRUM ANALYSTIS
*
* k ok k * kK k k Kk Kk K ¥ Kk Kk k *k Kk Kk * Kk k * *k Kk *X * kK % * Kk Kk *k % * *

* % % * %

CANBERRA SPECTRAN-AT V4.2a

hgtrw ' 29-NOV-95 15:31:56

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: = 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
Q;ltiplet Analysis Performed.
e

gular Output.
Analysis of Spectrum saved in Disk File SD0030
Measured by: dlv

Sample Description: C-8 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 6.8100E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLOOO

COLLECT started on 29-NOV-95 at 14:56:45

COLLECT Live Time: 1200. seconds
Real Time: 1203. seconds
Dead Time: 0.25 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 29-NOV-95
Efficiency Calibration performed 21-NOV-95



pocrv 29-NOV-95 15:31:56
PEAK ANALYSTIS

PK Centroid Energy FWHM Backgnd Net Area Error Nuclides

channel keV keV counts counts %

1 186.71 93.34 1.5 289. 315. 20.4 TH-234,TH-234
2 372.97 186.37 1.0 169. 231. 22.0 U-235,RA-226
3C 478.49 239.09 1.5 85. 252. 18.5 PB-212

4C 485.10 242.39 1.5 60. 53. 31.7 PB-214

5 591.77 295.69 1.6 64. 59. 48 .9 PB-214

6 705.14 352.34 1.6 58. 105. 29.9 PB-214

7 1022.45 510.93 1.3 26. 33. 58.1 TL-208,NA-22,

ANN-RD

8 1166.63 583.01 1.8 21. 83. 25.4 TL-208

9 1219.13 609.26 1.4 25. 59. 35.9 BI-214
10 1390.65 695.03 1.2 13. 11. 114.6 8B-126
11 1613.67 806.57 1.4 9. 18. 69.3

12 1822.29 910.93 2.4 9. 48. 34.3 AC-228

13 2919.89 1460.37 3.1 8 K-40

9. 146. 17.

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%
fﬁsf'l Multiplets processed.

wé - Multiplet Analysis converged normally



hgtrw

Qmple: Cc-8 Soil
ta collected on 29-NOV-95 at 14:56:45

Decayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PR-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M

-139
-139
-226

BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198
-125
-212
BE-7
HF-181
RU-103
KR-85

to

RADIONUCLIDE

0. days,

29-NOV-95 15:31:56 -

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Activity Concentration in pCi /gm

Measured

LLD<2
LLD<1
LLD<2

LLD<1.
.68E+00
.22E-01

LLD<9
LLD<5S

LLD<1.
.44E-01

LLD<7

LLD<1.
LLD<1.
.20E+00
.80E-01

LLD<1
LLD<2

LLD<1.
.48E+00
.03E-01

LLD<6
LLD«<8

LLD<1.

1.
LLD«<6.
.83E+00

LLD<2

LLD<1.
LLD<1.
LLD<1.

1.
.06E+00

LLD<4

LLD<1.
.37E-01

LLD<6

LLD<2.
LLD<1.
LLD<1.
LLD<1.
LLD<1.
.24E-01

LLD<8

LLD<8.
.36E+00
.21E-01
.62E-01
.05E-01
.70E-01
.22E+00

1
LLD<4
LLD<1
LLD<3
LLD<3
LLD<7

LLD<1.
.77E-01
.67E+01
.63E+00
.26E-01

LLD<5
LLD<S

"LLD<1

LLD<2

LLD<1.
.11E+01

LLD<5

.97E+00
.95E+01
.01E+02

24E+00

73E-01

35E+00
83E-01

80E-01

56E-01
32E+01
13E-01

SO0E-01
83E+00
13E+00
48E+00

45E-01
56E-01
07E+00
83E-01
77E-01
47E+00

49E+00

73E-01

62E-01

Error Cco

LLD<2

LLD<1.

LLD<2

LLD<1.

LLD<9
LLD<5
LLD<1
LLD<7

LLD<1.

LLD<1

LLD<1.

LLD<2

LLD<1.

LLD<6
LLD<8
LLD<1
+- 2.93E+00 1
LLD<6
LLD<2

LLD<1.

LLD<1

LLD<1.

+- 2.77E-01 1
LLD<4

LLD<1.
LLD<6.

LLD<2

LLD<1.
LLD<1.
LLD<1.
LLD<«1.
LLD<8.

LLD<8

+- 4.07E-01 1.

LLD<4
LLD<1
LLD<3

LLD<3.

LLD<7

LLD<1.

LLD<5S
LLD<5
LLD<«1
LLD<2

LLD<1.

LLD<5

Decay
rrected

.97E+00
95E+01
.01E+02
24E+00
.68E+00
.22E-01
.73E-01
.44E-01
35E+00
.83E-01
20E+00
.80E-01
80E-01
.48E+00
.03E-01
.56E-01
.32E+01
.13E-01
.83E+00
50E-01
.83E+00
13E+00
.48E+00
.06E+00
45E-01
37E-01
.56E-01
07E+00
83E-01
77E-01
47E+00
24E-01
.49E+00
36E+00
.21E-01
.62E-01
.05E-01
70E-01
.22E+00
73E-01
.77E-01
.67E+01
.63E+00
.26E-01
62E-01
.11E401

Error
.m§%
+- 2.93E+00
+- 2.77E-01
+- 4.07E-01
-~



N
%

SR-85
I-133
A-140
= 91M
- -207
TL-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
£-152
’ &-234M
““*‘*.‘)R - 9 1
RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Eotal

Error Quotation at 1.

LLD<2.23E-01
LLD<2.19E-01
LLD<7.08E-01
LID<2.08E-01
LLD<2.23E~-01

3.16E+00
LLD<2.35E-01
LLD<4.21E-01

1.16E+00
LLD<1.70E+00
LLD<4.49E-01
LLD<3.82E-01
LLD<3.89E-01
LLD<3.15E-01
LLD<2.58E-01
LID<«7.89E-01
LLD<2.23E-01
LLD<4.17E-01
LLD<2.69E-01
LLD<2.92E+00
LLD<2.52E-01
LLD<2.09E-01
LLD<2.38E-01
LLD<2.53E-01
LILD<2.94E-01
LLD<2.67E+02
LLD<2.48E-01

1.69E+00
LLD<2.97E+00
LLD<5.80E+00
LLD<8.43E-01
LLD<7.53E-01
LLD<4.99E-01
LLD<«8.23E-01
LLD<3.46E-01
LLD<9.45E-01
LLD<8.28E-01
LLD<6.37E-01
LLD<2.76E-01
LILD<2.76E-01
LLD<2.42E-01
LLD<2.25E-01
LLD<3.33E-01
LLD<1.18E+00
LLD<4 .94E-01

1.85E+01
LLD<1.81E+00
LLD<1.62E+00
LLD<2.31E-01
LLD<1.81E-01
LLD<8.94E-01
LLD<1.08E+00

+—

+~ 4.17E-01

+—

+
)

8.08E-01

5.82E-01

3.36E+00

LLD Confidence Level

96
at

4.61E+00

Sigma
95.0%

LLD<2.
LLD<2.
LLD<7.
LLD<2.
LLD<2

3
LLD<2
LLD<4

1.
LLD<1.
LLD<4
LLD<3
LLD<3
LLD<3
LLD<2
LLD<7.
LLD<2
LLD<4
LLD<2
LLD<2
LLD<2
LLD<2
LLD<2
LLD<2
LLD<2
LLD<2
LLD<2

1.
LLD<2
LLD<5
LLD<8
LLD<7
LLD<4
LLD<8
LLD<3
LLD<«9.
LLD<8
LLD<6
LLD<2
LLD<2
LLD<2
LLD<2
LLD<3
LLD<1
LLD<4

1.
LLD<1
LLD<1.
LLD<2
LLD<1.
LILD<8.
LLD<1.

23E-01
1%E-01
08E-01
08E-01

.23E-01
.16E+00 +-
.35E-01
.21E-01

16E+00 +-
70E+00

.49E-01
.82E-01
.89E-01
.15E-01
.58E-01

89E-01

.23E-01
.17E-01
.69E-01
.92E+00
.52E-01
.09E-01
.38E-01
.53E-01
.94E-01
.67E+02
.48E-01

69E+00 +-

.97E+00
.80E+00
.43E-01
.53E-01
.99E-01
.23E-01
.46E-01

45E-01

.28E-01
.37E-01
.76E-01
.76E-01
.42E-01
.25E-01
.33E-01
.18E+00
.94E-01

85E+01 +-

.81E+00

62E+00

.31E-01

81E-01
94E-01
08E+00

8.08E-01

4.17E-01

5.82E-01

3.36E+00

- - e = -

.06E+01 +-

4.61E+00



Results saved in File SD0030



PEAKS NOT USED IN ANALYSIS

ntroid Energy Net Area Error Gammas/sec

‘._~annel keV counts %
186.71 93.34 315. 20.4 2.33E+01
485.10 242.39 53. 31.7 3.58E+00
591.77 295.69 59. 48.9 4.76E+00
1390.65 695.03 11. 114.6 2.15E+00
1613.67 806.57 18. 69.3 3.89E+00
0:©
wi



C-62

Otva

.**********************************

* GAMMA SPECTRUM ANALYSTIS

*

* k K * * * Kk Kk Kk * * Kk * k % *k % *k *x * * * Kk Kk % Kk * * Kk * * * k * *

CANBERRA SPECTRAN-AT V4.2a

hgtrw 29-NOV-95

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
Qltiplet Analysis Performed.
e

gular Output.
Analysis of Spectrum saved in Disk File SD0041

Measured by: div

Sample Description: C-62 Soil
Geometry Description: Capsule Type Marinelli Beaker

* o * A *

15:46:00

Sample Size: 7.1400E+02 gm / Conversion Factor: 1.0000E+00

Standard Size: 8.8840E+02 gm
Analysis Library file: ANLO0OO

COLLECT started on 29-NOV-95 at 15:32:53

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Décayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 29-NOV-95
Efficiency Calibration performed 21-NOV-95



hgtrw
-~

PK Centroid

channel
1C 478 .90
2 591.80
3 704.82
4 1023.34
5% 1167.23
6C 1219.53
7 1323.39
8 1822.57
9 2921.18

BError Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

Energy
keV

239.29
295.71
352.18
511.38

583.32
609.47
661.40
911.07
1461.02

PEAK

FWHM

2 Multiplets processed.

R HRR
0 Wb W

NNRREPN
(2N SRV N, Neo]

29-NOV-95 15:46:00

ANALYSTIS

Backgnd Net Area Error

counts counts %

47. 98. 34.8
26. 63. 34.8
19. 82. 26.6
8. 17. 70.5
28. 26. 73.9
18. 43. 43.1
15. 34. 48.6
5. 26. 46.5
2. 85. 22.0

C - Multiplet Analysis converged normally
!ﬁﬁk— Multiplet Analysis Terminated because of no CHI-SQ improvement

7:‘.
LT

Nuclides

PB-212
PB-214
PB-214
TL-208,NA-22,
ANN-RD
TL-208
BI-214
Cs-137
AC-228

K-40



hgtrw

mple: C-62 Soil ,
ta collected on 29-NOV-95 at 15:32:53

Decayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M

-139
-139
-226

BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211

U-198
-125
-212

BE-7
HF-181
RU-103
KR-85

to

RADIONUCLTIDE

0. days,

29-NOV-95 15:46:00

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Activity Concentration in pCi /gm

Measured

LLD<3

LLD<2.
LLD<2.
LLD<1.
LLD<1.
.90E-01
.29E-01

LLD<6
LLD<2

LLD<9.
LLD<1.
.02E-01

LLD<2

LLD<1.
.09E-01
.21E-01

LLD<4
LLD<2

LLD<8.
LLD<1.
.10E-01
.16E+00

LLD<2
LLD<5

LLD<5.
.31E+00
.61E-01
.38E+00

LLD<2
LLD<2
LLD<2

LLD<1.

1.
LLD<6.
.51E-01
.25E-01
.37E-01

LLD<2
LLD<8
LLD<3

LLD<1.
.79E-01
.96E-01
.27E+00

LLD<2
LLD<2
LLD<2

LLD<1.
.90E+00

LLD<7

1.
LLD<7.
.71E-01
.03E-01

LILD<2
LLD<4

LLD<S.
.57E+00
.74E-01
LLD«<8.
LLD<7.
.66E+00
.01E-01

LLD<9
LLD<2

LLD<2
LLD<3

LLD<2.
LLD<6.

.32E+00

38E+01
42E+02
S7E+00
13E+01

21E-01
82E+00

86E+00

34E+00
04E+00

22E-01

70E+00
09E+00
47E+00

42E+00

15E+00
79E+00
15E-01

25E-01

47E-01
93E+01

79E-01
17E+01

Decay

Error corrected

LLD<3
LLD<2
LLD<2

LLD<1.
LLD<1.

LLD<é6
LLD<2
LLD<9

LLD<1.

LLD<2

LLD«<1.

LLD<4
LLD<2
LLD<8

LLD<1.

LLD<2
LLD<5
LLD<5
LLD<2
LLD<2
LLD<2

LLD<1.
+- 3.79E-01 1.
LLD<6.

LLD<2
LLD<8
LLD<«3

LLD<1.

LLD<2
LLD<2
LLD<2

LLD<1.

LLD<7

+- 4.76E-01 1.

LLD<7
LLD<2
LLD<4
LLD<5
LLD<9
LLD<2
LLD<8
LLD<?7
LLD<2
LLD<3
LLD<2
LLD<6

.32E+00
.38E+01
.42E+02
57E+00
13E+01
.90E-01
.29E-01
.21E-01
82E+00
.02E-01
86E+00
.09E-01
.21E-01
.34E+00
04E+00
.10E-01
.16E+00
.22E-01
.31E+00
.61E-01
.38E+00
70E+00
09E+00
47E+00
.51E-01
.25E-01
.37E-01
42E+00
.79E-01
.96E-01
.27E+00
15E+00
.90E+00
79E+00
.15E-01
.71E-01
.03E-01
.25E-01
.57E+00
.74E-01
.47E-01
.93E+01
.66E+00
.01E-01
.79E-01
.17E+01

Error

+- 3.79E-01

+- 4.76E-01



SR-85
I1-133
BA-140
= 91M
1 -207
© TL-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88

SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
‘RB-88

Total
~

e,

LLD<2

LLD<3.
LLD<9.
.72E-01

LLD<2

LLD<3.
.43E-01
.93E-01
.28E-01

9
LLD<2
LLD<6

1.
.54E+00

LLD<2

LLD<5.
.11E-01
.07E-01

LLD<6
LLD<6

5.
LLD<«4.
LLD<1.
.12E-01
.62E-01
.25E-01
.20E+00
.64E-01
.91E-01
.31E-01
.25E-01
.80E-01
.54E+02
.49E-01

LLD<3
LLD<5
LLD<3
LLD<2
LLD<2
LLD<2
LLD<3
LLD<2
LLD<2
LLD<1
LLD<2

1.
.65E+00
.01E+00

LLD<3
LLD<3

LLD<1.
.13E-01
.62E-01

LLD<8
LID<7

LLD<1.
.43E-01

LLD<«S

LLD<1.
LLD<1.
LLD<6.
.71E-01
.86E-01
.46E-01
.06E-01
.96E-01
.94E-01

LLD<2
LLD<3
LLD<2
LLD<3
LLD<4
LLD<8

LLD<5.

2.
LLD<1.
LLD<1.
.63E-01
.45E-01
.23E+00
.26E+00

LLD<4
LLD<3
LLD<1

.70E-01

05E-01
70E-01

19E-01

37E+00
97E-01
16E-01

20E-01
10E+00

75E+00

15E+00

37E+00

54E+00
24E+00
86E-01

10E-01
06E+01
82E+00
29E+00

+—

+- 5.92E-01

+—

+—

+
}

6.97E-01

2.51E-01

8.15E-01

4.58E+00

.80E+01

Error Quotation at 1
LLD Confidence Level

.96

at

4.79E+00

Sigma
95.0%

LLD<2
LLD<3
LLD<9
LLD<«2
LLD<3

9
LLD<2
LLD<6.

1
LLD<2
LLD<5
LLD<6
LLD<6

5
LLD<4
LLD<«1
LLD<3
LLD<5
LLD<3
LLD<2
LLD<2
LLD<«2
LLD<3
LLD<2
LLD<2
LLD<1
LLD<2

1.
LLD<3
LLD<3
LLD<1.
LLD<8
LLD<7
LLD<1.
LLD<5
LLD<1.
LLD<1
LLD<6
LLD<2
LLD<3
LLD<2
LLD<3
LLD<4
LLD<8
LLD<5

2
LLD<1
LLD<1.
LLD<4
LLD<3.
LLD<1.
LLD<2.

.70E-01
.05E-01
.70E-01
.72E-01
.19E-01
.43E-01
.93E-01

28E-01

.37E+00
.54E+00
.97E-01
.11E-01
.07E-01
.16E-01
.20E-01
.10E+00
.12E-01
.62E-01
.25E-01
.20E+00
.64E-01
.91E-01
.31E-01
.25E-01
.80E-01
.54E+02
.49E-01

75E+00

.65E+00
.01E+00

15E+00

.13E-01
.62E-01

37E+00

.43E-01

54E+00

.24E+00
.86E-01
.71E-01
.86E-01
.46E-01
.06E-01
.96E-01
.94E-01
.10E-01
.06E+01
.82E+00

29E+00

.63E-01

45E-01
23E+00
26E+00

+- 6.97E-01

+- 5.92E-01

+- 2.51E-01

+- 8.15E-01

+- 4 .58E+00

.80E+01

+- 4.79E+00



Results saved in File SD0041

e



PEAKS NOT USED IN ANALYSIS

M=ntroid Energy Net Area Error Gammas/sec

annel kevVv counts %
591.80 295.71 63. 34.8 1.01E+01
010



C-v7

Otva
.***-********************************
*
* GAMMA SPECTRUM ANALYSTIS *
* *
* % % % % % % %k * Kk * *x *k * *k * *x Kk * * *x *k * * * %k *k *k * *k * * * * * &
CANBERRA SPECTRAN-AT V4.2a
hgtrw 29-NOV-95 16:09:44

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
iltiplet Analysis Performed.

gular Output.
Analysis of Spectrum saved in Disk File SD0042

Measured by: div

Sample Description: C-47 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 5.7900E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLOO0O

COLLECT started on 29-NOV-95 at 15:49:10

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 29-NOV-95
Efficiency Calibration performed 21-NOV-95



hgtrw 29-NOV-95 16:09:44
PEAK ANALYSTIS

PK Centroid Energy FWHM Backgnd Net Area Error Nuclides

channel keV kev counts counts %

1 478.45 239.07 1.4 81. 145. 25.6 PB-212
2 591.81 295.71 1.1 25. 34. 55.2 PB-214
3 677.52 338.54 0.9 26. 26. 71.0 AC-228
4 704 .81 352.18 1.1 23. 62. 34.4 PB-214
5 1167.36 583.38 1.5 7. 28. 45.3 TL-208
6 1219.45 609.42 2.4 7. 41. 36.1 BI-214
TN 1323.65 661.53 1.2 21. 15. 111.5 CS-137
8 1822.44 911.01 0.8 13. 21. 71.9 AC-228
°) 2920.95 1460.90 1.7 4., 99. 21.0 K-40

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

N - Multiplet Analysis did NOT converge




hgtrw

Decayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M

-139
-139
-226

BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198
-125
-212
BE-7
HF-181
RU-103
KR-85

‘mple: C-47 Soil
ta collected on 29-NOV-95 at 15:49:10

to

RADIONUCLTIDE

0. days,

29-NOV-95 16:09:44 R

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Activity Concentration in pCi /gm
Decay
Error corrected

Measured

LLD<3
LLD<2
LLD<2

LLD<1.
LLD<1.
.44E-01
.80E-01

LLD<8
LLD<2

LLD<1.
.03E+00
.55E-01

LLD<2
LLD<2

LLD<1.
.37E-01
.91E-01

LLD<4
LLD<2

LLD<9.
LLD<1.
LLD<2.
LLD<6.
.70E-01
.39E+00
.35E-01
.72E+00
.26E+00

LLD<5
LLD<2
LLD<2
LLD<2
LLD<2

1.
.74E+00
.38E-01

LLD<6
LLD<2

LLD<9.
.39E-01

LLD<4

LLD<1.
.80E-01
.91E-01
.31E+00

LLD<2
LLD<2
LLD<2

LLD<1.
LLD<S.

1.
.93E-01

LLD<7

LLD<3.
.42E-01

LLD<4

LLD«<6.
.15E+01

LID<1

LLD<3.
LID<1.
LLD<8.
LLD<2.
.21E-01

LLD<3

LLD<3.
LLD<8.

.86E+00
.64E+01
.65E+02

86E+00
22E+01

07E+00

86E+00

52E+00
11E+00
24E-01
43E+00

98E+00

81E-01

81E+00

35E+00
61E+00
65E+00

09E-01
50E-01
03E-01
09E+00
24E+01
04E+00

34E-01
82E+01

LLD<3.
LLD<2
LLD<2.
LLD<1.
LLD<1.
LLD<8
LLD<2
LLD<1.
LLD<2
LLD<2
LLD<1.
LLD<4
LLD<2
LLD<9
LILD<1.
LLD<2.
LLD<6
LLD<5.
LLD<2
LLD<2
LLD<2
LLD<2
+- 5.11E-01 1
LLD<6
LLD<2
LLD<9
LLD<4
LLD<1
LLD<2
LLD<2.
LLD<2
LLD<1
LLD<9
+- 5.69E-01 1.
LLD<7
LLD<3
LLD<4
LLD<6
LLD<1.
LLD<3
LLD<1.
LLD<8
LLD<2
LLD<3.
LLD<3
LLD<8.

86E+00

.64E+01

65E+02
86E+00
22E+01

.44E-01
.80E-01

07E+00

.03E+00
.55E-01

86E+00

.37E-01
.91E-01
.52E+00

11E+00
24E-01

.43E+00

70E-01

.39E+00
.35E-01
.72E+00
.26E+00
.98E+00
.74E+00
.38E-01
.81E-01
.39E-01
.81E+00
.80E-01

91E-01

.31E+00
.35E+00
.61E+00

65E+00

.93E-01
.09E-01
.42E-01
.50E-01

15E+01

.03E-01

09E+00

.24E+01
.04E+00

21E-01

.34E-01

82E+01

Error

+- 5.11E-01

+- 5.69E-01



SR-85
I-133
BA-140
91M
.-207
“TL-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88

SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total

s

LLD<3.
LLD<3.
LLD<1.
LLD<3.
LLD<4.
LLD<1
LLD<3
LLD<7

1
LLD<3
LLD<6
LLD<7
LLD<6

2
LLD<«4
LLD<1.
LLD<4
LLD<6
LLD<4
LLD<2
LLD<3
LLD<3
LLD<4.
LLD<4
LLD<4
LLD<2
LLD<3

1.
LLD<5
LLD<3
LLD<1.
LLD<9
LLD<7.
LLD<1
LLD<6
LLD<2
LLD<1.
LLD<1
LLD<5
LLD<5
LLD«<4.
LLD<4.
LLD<4
LLD<1
LLD<5

2
LLD<4
LLD<«1.
LLD<4
LLD<4
LLD<«9.
LLD<2

85E-01
51E-01
O05E+00
06E-01
02E-01

.36E+00
.18E-01
.03E-01
.61E+00
.62E+00
.64E-01
.06E-01
.49E-01
.77E-01
.39E-01

01E+00

.15E-01
.28BE-01
.24E-01
.42E+00
.34E-01
.74E-01

28E-01

.41E-01
.31E-01
.31E+02
.19E-01

70E+00

.92E+00
.49E+00

47E+00

.26E-01

51E-01

.61E+00
.89E-01
.01E+00

85E+00

.10E+00
.00E-01
.69E-01

60E-01
02E-01

.86E-01
.76E+00
.53E-01
.97E+01
.46E+00

49E+00

.68E-01
.26E-01

67E-01

.25E+00

+- 5.84E-01

+-

+—

3.09E-01

1.22E+00

6.34E+00

.69E+01

BError Quotation at 1
LLD Confidence Level

.96
at

6.53E+00

Sigma
95.0%

LLD<3.
LLD<3.
LID<1.
LLD<3.
LLD<4.
LLD<1.
LLD<3.
LLD<7.

1
LLD<3.
LLD<6.
LLD<«7.
LLD<6.

2
LLD<4
LLD<1.
LLD<4
LLD<6
LLD<4
LLD<2
LLD<3
LLD<3
LLD<4
LLD<4
LLD<4
LLD<2
LLD<3

1.
LLD<5
LLD<3
LLD<1.
LLD<9
LLD<7
LLD<1.
LLD<6
LLD<2
LLD<1.
LLD<1.
LLD<5
LLD<5
LLD<«4.
LLD<4
LLD<4
LLD<1.
LLD<5

2
LLD<4
LLD<1
LLD<4
LLD<4
LLD<9.
LLD<2

85E-01
51E-01
05E+00
06E-01
02E-01
36E+00
18E-01
03E-01

.61E+00 +-

62E+00
64E-01
06E-01
49E-01

.77E-01 +-
.39E-01

01E+00

.15E-01
.28E-01
.24E-01
.42E+00
.34E-01
.74E-01
.28E-01
.41E-01
.31E-01
.31E+02
.19E-01

70E+00 +-

.92E+00
.49E+00

47E+00

.26E-01
.51E-01

61E+00

.89E-01
.01E+00

85E+00
10E+00

.00E-01
.69E-01

60E-01

.02E-01
.86E-01

76E+00

.53E-01
.97E+01 +-
.46E+00
.49E+00
.68E-01
.26E-01

67E-01

.25E+00

5.84E-01

3.09E-01

1.22E+00

6 .34E+00

.69E+01 +-

6.53E+00



Results saved in File SD0042

.



PEAKS NOT USED IN ANALYSIS

#~>ntroid Energy Net Area Error Gammas/sec

annel keVv counts %

591.81 295.71 34 . 55.2 5.48E+00

677.52 338.54 26. 71.0 4 .69E+00
1167.36 583.38 28. 45.3 8.87E+00
0:©



C-4s

0Otva ' -

’**********************************

GAMMA SPECTRUM ANALYSTIS

*
* k k k Kk Kk Kk * Kk * *k Kk *k *k *k *k * *k *k %k Kk %k * * % * * *x *x * * * *x * *

* o F % *

CANBERRA SPECTRAN-AT V4.2a

hgtrw 29-NOV-95 16:26:49

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.

Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

PN
LLD Calculation Performed. -

&ltiplet Analysis Performed.

gular Output.
Analysis of Spectrum saved in Disk File SD0043
Measured by: dlv

Sample Description: C-46 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 6.4800E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANL0OO

COLLECT started on 29-NOV-95 at 16:12:32
COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 29-NOV-95
Efficiency Calibration performed 21-NOV-95



hgtrw 29-NOV-95 16:26:49

:‘ﬂf PEAK ANALYSTIS
PK Centroid Energy FWHM Backgnd Net Area Error Nuclides
channel keVv kev counts counts %

1 478.98 239.34 1.8 64. 127. 26.1 PB-212
2 5982.37 295.99 1.9 24 . 47 . 41.6 PB-214
3C 677.50 338.53 1.4 19. 36. 47.9 AC-228
4 705.09 352.32 1.8 16. 76. 27.8 PB-214
5 1167.26 583.33 1.6 12. 30. 49.2 TL-208
6 1219.29 609.35 1.7 5. 54. 29.3 BI-214
7 1323.98 661.69 1.8 l6. 31. 54.2 (CS-137
8 1454 .77 727.10 1.3 10. 11. 108.3 BI-212
9 1822.02 910.80 1.3 3. 35. 37.1 AC-228
10 2920.71 1460.78 2.7 4. 78. 23.6 K-40

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

C - Multiplet Analysis converged normally




hgtrw

@

Nuclide

mple:

cayed

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M

A-139
-139
-226

BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198
-125
-212
BE-7
HF-181
RU-103
KR-85

C-46 Soil

to

RADIONUCLTIDE

0. days,

ta collected on 29-NOV-95 at 16:12:32
0.0000 hours BEFORE the start of COLLECT.

29-NOV-95 16:26:49

ANALYSTIS REPORT

Activity Concentration in pCi /gm

Measured

LLD<3.
LLD<2
LLD<2
LLD<1.
LID<1.
LLD<?7
LLD<2
LLD<8
LLD<1
LLD<1.
LLD<1.
LLD<3.
LLD<2.
LLD<1.
LLD<1.
LLD<2
LLD<5.
LLD<5
LLD<2
LLD<2
LLD<2
LLD<1

1
LLD<6
LLD<2
LLD<9
LLD<3
LLD<1.
LLD<2
LLD<2
LLD<2.
LLD<1.
LLD<8.

1.
LLD«<6
LLD<2
LLD<3
LLD<5
LLD<1.
LLD<2
LLD<8
LLD<7
LLD<2
LLD<3
LLD<3
LLD<7

39E+00

.53E+01
.29E+02

72E+00
11E+01

.47E-01
.48E-01
.96E-01
.81E+00

94E-01
88E+00
56E-01
71E-01
00E+01
16E+00

.36E-01

69E+00

.41E-01
.58E+00
.39E-01
.48E+00
.94E+00
.56E+00
.34E+00
.53E-01
.09E-01
.79E-01

61E+00

.88E-01
.59E-01

40E+00
19E+00
41E+00
83E+00

.59E-01
.45E-01
.81E-01
.78E-01

02E+01

.61E-01
.22E-01
.41E+01
.50E+00
.54E-01
.07E-01
.68E+01

Decay

Erxror corrected

LLD<3
LLD<2
LLD<2

LLD<1.
LLD<1.

LLD<?7
LLD<2
LLD<8
LLD<1

LID<1.
LILD<1.

LLD<3
LLD<2

LLD<1.
LLD<1.

LLD<2
LLD<5
LLD<5S
LLD<2
LLD<2
LLD<2

LLD<1.
+- 4.10E-01 1.

LLD<6
LLD<2
LLD<9
LLD<3

LLD<1.

LLD<2
LLD<2
LLD<2

LLD<1.

LLD<8

+- 5.10E-01 1.

LLD<6
LLD<2
LLD<3
LLD<5
LLD<1
LLD<2
LLD<8
LLD<?7
LILD<2
LLD<3
LLD<3
LLD<7

.39E+00
.53E+01
.29E+02
72E+00
11E+01
.47E-01
.48E-01
.96E-01
.81E+00
94E-01
88E+00
.56E-01
.71E-01
00E+01
16E+00
.36E-01
.69E+00
.41E-01
.58E+00
.39E-01
.48E+00
94E+00
56E+00
.34E+00
.53E-01
.09E-01
.79E-01
61E+00
.88E-01
.59E-01
.40E+00
19E+00
.41E+00
83E+00
.59E-01
.45E-01
.81E-01
.78E-01
.02E+01
.61E-01
.22E-01
.41E+01
.50E+00
.54E-01
.07E-01
.68E+01

Error

+- 4.10E-01

+- 5.10E-01



SR-85
I-133
BA-140
M 91M
: -207
.L.Ll‘208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
Cs-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
-152
5}234M
4o =91
RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total
r ,'""

TP

Error Quotation at 1.

LLD<3
LLD<3
LLD<1

LLD<3.
.09E-01
.34E+00

LLD<3
LLD<1

LLD<3.
.71E-01
.89E+00
.51E+00
.85E-01
.68E-01

LLD<7

1
LLD<2
LLD<5
LLD<7

LLD<7.
.17E-01
.69E-01

5
LLD<4

LLD<1.
.97E-01
LLD<6.
.07E-01
.24E+00
.75E-01
LLD<4.
.89E-01
.00E-01
.47E-01
.38E+02
.16E-01
.58E+00
.91E+00
.16E+00

LLD<2

LLD<4
LLD<2
LLD<2

LLD<3
LLD<4
LLD<4
LLD<2
LLD<3

2
LLD<3
LLD<4

LLD<1.
.04E-01
.13E-01
.15E+00
.23E-01

LLD<9
LLD<8
LLD<1
LLD<5

LLD<1.
LLD<1.
.46E-01
.19E-01
.69E-01
.81E-01
.30E-01
.67E-01
.86E-01
.45E-01
.09E+01
.29E+00
.84E-01
.71E-01
.63E-01

LLD<9
LLD<S
LLD<4
LLD<3
LLD<4
LLD<3
LLD<9
LLD<3

2
LLD<2
LLD<«5
LLD<4
LLD<4

LLD<7.
.06E+00

LLD<1

.36E-01
.33E-01
.18E+00

25E-01

20E-01

31E-01

21E+00

94E-01

04E-01

31E+00

38E+00
51E+00

04E-01

+_

+- 2.80E-01

+_

5.56E-01 1

9.60E-01

4.99E+00

.92E+01

LLD Confidence Level

96
at

5.16E+00

Sigma
95.0%

LLD<3.
LLD<3.
LLD<1.
LLD<3.
LLD<3,
LLD<1.
LLD<3.
LLD<7.

LLD<2
LLD<5
LLD<7
LLD<7

5
LLD<4
LLD<1
LLD<2
LLD<6
LLD<4.
LLD<2
LLD<2
LLD<4
LLD<3
LLD<4
LLD<4
LLD<2
LLD<3

2
LLD<3
LLD<4
LLD<1.
LID<9
LLD<8.
LLD<1
LLD<5
LLD<1.
LLD<1.
LLD<9
LLD<5.
LLD<4.
LLD<3.
LLD<4.
LLD<3.
LLD<9.
LLD<3.

2
LLD<2.
LLD<S.
LLD<4.
LLD<4.
LLD<7.
LLD<1.

36E-01
33E-01
18E+00
25E-01
09E-01
34E+00
20E-01
71E-01

.89E+00 +- 5.56E-01
.51E+00
.85E-01
.68E-01
.31E-01
.17E-01 +- 2.80E-01
.69E-01
.21E+00
.97E-01
.94E-01

07E-01

.24E+00
.75E-01
.04E-01
.89E-01
.00E-01
.47E-01
.38E+02
.16E-01
.58E+00 +- 9.60E-01
.91E+00
.16E+00

31E+00

.04E-01

13E-01

.15E+00
.23E-01

38E+00
51E+00

.46E-01

19E-01
69E-01
81E-01
30E-01
67E-01
86E-01
45E-01

.09E+01 +- 4.99E+00

29E+00
84E-01
71E-01
63E-01
04E-01
06E+00

.92E+01 +- 5.16E+00



Results saved in File SD0043



PEAKS NOT USED IN ANALYSIS

A‘ESntroid Energy Net Area Error Gammas/sec

innel keV counts %

592.37 295.99 47, 41.6 7.57E+00

677.50 338.53 36. 47 .9 6.57E+00
1167.26 583.33 30. 49 .2 9.57E+00
1454 .77 727.10 11. 108.3 4 .50E+00
010




£~/

Otva
.***********************************

* GAMMA SPECTRUM ANALYSTIS :

:**********************************:

CANBERRA SPECTRAN-AT V4L2a

hgtrw 29-NOV-95 16:43:43

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
iultiplet Analysis Performed.

gular Output.
Analysis of Spectrum saved in Disk File SD0034
Measured by: dlv

Sample Description: C-1 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 6.1100E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLOOO

COLLECT started on 29-NOV-95 at 16:27:43

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 29-NOV-95
Efficiency Calibration performed 21-NOV-95



hgtrw

£

-

PK

O WO IAU B WK R

[

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

N - Multiplet Analysis did NOT converge

Mwﬂ
i

=z

Centroid
channel

478

677
704
1167

1219.
.60

1323

1821.
.26

2921

.51
591.
656.
.81
.41
.41

37
19

03

98

Energy
keV

239

295.

327
338

351.
583.
609.
661.
910.

i461

.10
49
.88
.69
98
41
22
50
78
.06

PEAK

FWHM Backgnd

keV

NRPNRRBB DR
FREABWNUINRW

ANALYSTIS

counts

58.
40.
9.
25.
19.
4.
14.
4.
10.
1.

Net Area

counts

174.
38.
23.
24.
48.
47.
44 .
59.
14.
77.

%

20.
59.
55.
73.
39.
31.
40.
27.
89.
22.

29-NOV-95

Error

VOV OAHWWW

16:43:43

Nuclides

PB-212

PB-214

LA-140

AC-228
BI-211,PB-214
TL-208

BI-214

Cs-137

AC-228

K-40



ta collected on 29-NOV-95 at 16:27:43

hgtrw
mple: C-1 Soil
Decayed to

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M

-139
-139
-226

BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198
-125
-212
BE-7
HF-181
RU-103
KR-85

RADIONUCLIDE

0. days,

Activity Concentration in pCi /gm

Measured

LLD<3
LLD<2
LLD<2

LLD<1.
.16E+01
.07E-01
.68E-01
.16E+00
.99E+00
.44E-01

LLD<1
LLD<8
LILD<2
LLD<1
LLD<1
LLD<2

LLD<1.
.18E-01
.66E-01

LLD<4
LLD<2

LLD<9.
LLD<1.
.68E-01
.40E+00
.64E-01
.16E+00
.71E-01
.93E+00
.12E+00
.26E+00
.96E+00
.46E-01

LLD<2
LLD<5
LLD<5
LLD<3
LLD<2
LLD<2
LLD<2

2
LLD<6
LLD<2

LLD<9.
.62E-01
.66E+00
.88E-01
.86E-01
.50E+00
.22E+00

LLD<4
LLD<1
LLD<2
LLD<2
LLD<2
LLD<1

1.
1.
.12E-01
.15E-01
.36E-01
.37E-01

LLD<7
LLD<3
LLD<4
LLD<5

LLD<1.
.04E-01

LLD<3

LLD<1.
LLD<8.
.98E+00
.18E-01
.59E-01
.09E+01

LLD<2
LLD<3
LLD<2
LLD<8

.85E+00
.88E+01
.68E+02

83E+00

86E+00

24E+00
32E+00

64E-01

06E+01
23E+00

15E+01

00E+00
63E+01

Decay
Error corrected

LLD<3
LLD<2
LLD<2
LLD<«1.
LLD<1.
LLD<8
LLD<«?2
LLD<1
LLD<«1.
LLD<2
LLD<1
LLD<4
LLD<2
LLD<9.
LLD<1.
LLD<2
LLD<5
LLD<5
LLD<3
LLD<2
LLD<2
LLD<2
+- 4.66E-01 2
LLD<6
LLD<2
LLD<9
LLD<4
LLD<1.
LLD<2
LLD<2
LLD<2
LLD<1
+- 4.21E+00 1.
+- 4.91E-01 1
LLD<7
LLD<3
LLD<4
LILD<5.
LLD<1.
LLD<3.
LLD<1.
LLD«<8.
LLD<2.
LLD<3.
LLD<2.
LLD<8.

.85E+00
.88E+01
.68E+02

83E+00
16E+01

.07E-01
.68E-01
.16E+00

99E+00

.44E-01
.86E+00
.18E-01
.66E-01

24E+00
32E+00

.68E-01
.40E+00
.64E-01
.16E+00
.71E-01
.93E+00
.12E+00
.26E+00
.96E+00
.46E-01
.64E-01
.62E-01

66E+00

.88E-01
.86E-01
.50E+00
.22E+00

06E+01

.23E+00
.12E-01
.15E-01
.36E-01

37E-01
15E+01
04E-01
00E+00
63E+01
98E+00
18E-01
59E-01
09E+01

+—

+-
+—

29-NOV-95 16:43:43

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Error

4.66E-01

4.21E+400
4.91E-01



SR-85
I-133
BA-140
£ 91M
; -207
- 'L-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CsS-137
I-132
W-187
2R-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
EU-152
"y 234M
L. w-91
RB-89
FE-59
ZN-65
SC-4¢6
TA-182
I-135
CL-39
NA-22
AR-41
Co-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total

2

'
3 e

Error Quotation at 1.

LLD<3
LLD<3
LLD<1
LLD<3.
LLD<3
LLD<1.
LLD<3
LLD<7

1.
LLD<3
LLD<6
LLD<8
LLD<7

1.
LLD<6
LLD<1.
LLD<3
LLD<5
LLD<3
LLD<2
LLD<4
LLD<3
LLD<4.
LLD<3
LLD<4
LLD<3
LLD<4.

1
LLD<4
LLD<4
LLD<1.
LLD<1.
LLD<7
LILD<1.
LLD<4
LLD<1.
LLD<1.
LLD<1.
LLD<5
LLD<4
LLD<4
LLD<4
LLD<3
LLD<1.
LLD<3

2
LLD<3
LLD<1.
LLD<4
LLD<2.
LLD<9.
LLD<1.

.54E-01
.15E-01
.07E+00

62E-01

.49E-01

21E+00

.90E-01
.42E-01

63E+00

.64E+00
.82E-01
.33E-01
.93E-01

04E+00

.17E-01

04E+00

.93E-01
.45E-01
.80E-01
.05E+00
.0%E-01
.40E-01

12E-01

.86E-01
.09E-01
.05E+02

55E-01

.12E+00
.48E+00
.04E+00

52E+00
04E+00

.20E-01

14E+00

.94E-01

39E+00
36E+00
05E+00

.14E-01
.98E-01
.04E-01
.03E-01
.89E-01

94E+00

.20E-01
.19E+01
.81E+00

18E+00

.27E-01

44E-01
16E-01
13E+00

+—

-+ -

+—

6.62E-01

2.90E-01

9.96E-01

5.06E+00

*“97E+01

LLD Confidence Level

96
at

6.73E+00

Sigma
95.0%

LLD<3.
LLD<3.
LLD<1.
LLD<3.
LLD<3.
LLD<1.
LLD<3.
LLD<7.

1.
LLD<3.
LLD<6.
LLD<8.
LLD<7.

1.
LLD<6.
LLD<1.
LLD<3.
LLD<S.
LLD<3.
LLD<2
LLD<4
LLD<3
LLD<4
LLD<3
LLD<4
LLD<3
LLD<4

1
LLD<4
LLD<4
LLD<1.
LLD<1.
LLD<7
LLD<1.
LLD<4
LLD<1.
LLD<1.
LLD<1.
LLD<5
LLD<4
LLD<4
LLD<4
LLD<3
LLD<1
LLD<«3

2
LLD<3
LLD<1
LLD<4
LLD<2
LLD<9
LLD<1.

54E-01
15E-01
07E+00
62E-01
49E-01
21E+00
90E-01
42E-01
63E+00 +-
64E+00
82E-01
33E-01
93E-01
04E+00 +-
17E-01
04E+00
93E-01
45E-01
80E-01

.05E+00
.09E-01
.40E-01
.12E-01
.86E-01
.09E-01
.05E+02
.55E-01
.12E+400 +-
.48BE+00
.04E+00

52E+00
04E+00

.20E-01

14E+00

.94E-01

3%9E+00
36E+00
05E+00

.14E-01
.98E-01
.04E-01
.03E-01
.89E-01
.94E+00
.20E-01
.19E+01 +-
.81E+00
.18E+00
.27E-01
.44E-01
.16E-01

13E+00

6.62E-01

2.90E-01

9.96E-01

5.06E+00

.97E+01 +-

6.73E+00



Results saved in File SD0034



PEAKS NOT USED IN ANALYSIS

# utroid Energy Net Area Error Gammas/sec

annel keVv counts %

591.37 295.49 38. 59.3 6.10E+00

656.19 327.88 23. 55.3 4 .05E+00

677.81 338.69 24. 73.6 4 .40E+00
1167.41 583.41 47, 31.5 1.47E+401
0:©
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& vy




c-7 & /lr recocnf~

Ol1va
‘***********************************
*
* GAMMA SPECTRUM ANALYSIS *
* *
X %k % % * * Kk Kk Kk *k Kk k k ok k Kk Kk * * k k k % *k Kk * * k k Kk * * Kk ¥ * ¥
CANBERRA SPECTRAN-AT V4.2a
hgtrw ' 30-NOV-95 07:31:12

ANALYSIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: - 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
Q.\ltiplet Analysis Performed.
e

gular Output.
Analysis of Spectrum saved in Disk File SD0059
Measured by: dlv

Sample Description: C-78 Soil/Asbestos

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 5.6500E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLOOO

COLLECT started on 29-NOV-95 at 16:44:36

COLLECT Live Time: 3600. seconds
Real Time: 3609. seconds
Dead Time: 0.25 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 29-NOV-95
Efficiency Calibration performed 21-NOV-95

s

Wil



hatrw

| PK Centroid Energy FWHM Backgnd

channel keV kev counts

1 127.54 63.79 1.5 1007.

2C 186.24 93.10 1.5 1276.

3 288.60 144.23 1.4 652.

4 327.76 163.79 1.5 577.

5 372.47 186.13 1.5 535.

6 411.90 205.83 1.2 271.

7 478.12 238.91 1.7 400.

8 590.88 295.25 2.0 177.

9 704.70 352.12 1.7 107.

10 1167 .34 583.37 1.3 76.
11 1219.24 609.32 2.2 59.
12C 1323.34 661.37 1.9 85.
13 1531.96 765.70 1.1 49.
14C 1766.35 882.95 1.7 20.
15 1821.49 910.53 2.1 43,
16 2001.45 1000.58 1.9 39.
17 2561.27 1280.78 1.7 19.
18 2920.19 1460.52 2.3 13.
1.4 7.

;° 352815 1765.12

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

2 Multiplets processed.

C - Multiplet Analysis converged normally

PEAK ANALYSTIS

counts

745.
3295.
472,
234.
2246.
121.
360.
123.
255.
100.
147.
100.
58.

19.
55.
146.
20.
350.
24.

%

15.
4.
19.
35.
5.
58.
20.
37.
17.
34.
22.
34.
44 .

71.
47.
21.
84.
11.
57.

Net Area Error

UOORROWOUPOWO D JW

O K O J0 O

30-NOV-95 07:31:12

Nuclides

TH-234
TH-234,TH-234
U-235
U-235,XE131M
U-235,RA-226

PB-212
PB-214
PB-214
TL-208
BI-214
CS-137
NB-95, PA234M,
I-134
PA-234
AC-228
PA234M
BI-214
K-40
BI-214

$ - Multiplet Analysis Terminated because of no CHI-SQ improvement
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ta collected on 29-NOV-95 at 16:44:36

qmple : C-78 Soil/Asbestos
e

cayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M

A-139
-139
-226

BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198

-125
-212
E-7

HF-181
RU-103
KR-85

to 0. days,

RADIONUC

Activity
Measured

LLD<3.01E+00
7.11E+01 +-
LLD<1.85E+02
LLD<1.05E+00
LLD<1.09E+01
LLD<4.35E-01
LLD<1.45E-01
LLD<5.42E-01
LLD<9.67E-01
LLD<1.64E-01
3.04E+00 +-
LLD<2.04E-01
LLD<1.38E-01
8.43E+00 +-
LLD<6.85E-01
LLD<1.14E-01
5.17E+01 +-
LLD<1.23E+00
LLD<5.63E+00
LLD<1.02E-01
LLD<1.04E+00
LLD<7.39E-01
8.69E-01 +-
LLD<2.62E+00
LLD<1.05E-01
LLD<9.21E-01
LLD<1.70E-01
LLD<6.77E-01
LLD<1.24E-01
LLD<1.21E-01
LI.D<8.86E-01
LLD<4.05E-01
LLD<1.50E+01
2.03E+00 +-
LLD<2.67E-01
LLD<1.21E-01
LLD<1.64E-01
LLD<2.80E-01
LLD<6.83E+00
LLD<1.15E-01
LLD<3.72E-01
LILD<4.11E+01
LLD<1.08E+00
LLD<1.34E-01
LLD<1.20E-01
LLD<2.82E+01

LIDE

Concentration in pCi /gm
Decay
corrected

Error

LLD<3
1.25E+01 7

LLD<1.
LILD<1.
.09E+01
.35E-01
LLD<1.
.42E-01

LLD<1
LLD<4

LLD<5

LLD<9.
.64E-01
.04E+00
.04E-01
.38E-01
.43E+00
.85E-01
LLD<1.
.17E+01
.23E+400
.63E+00
.02E-01
.04E+00

LLD<1
5.91E-01 3
LLD<2
LLD<1
2.96E+00 8
LLD<6

2.96E+00 5
LLD<1
LLD<5
LLD<1
LLD<1

LLD<7.
.69E-01
.62E+00

1.80E-01 8
LLD<2

LLD<1.
.21E-01
.70E-01
.77E-01
.24E-01

LLD<?9
LLD<1
LLD<6
LLD<1

LLD<1.
.86E-01
.05E-01

LLD<«8
LLD<4

LLD<1.
.03E+00
.67E-01
.21E-01
.64E-01

3.63E-01 2
LLD<2
LLD<1
LLD<1

LLD<2.
.83E+00
.15E-01
.72E-01
.11E+01
.08E+00

LLD<6
LLD<1
LLD<3
LLD<4
LLD<1

LLD<1.
.20E-01
.82E+01

LLD<1
LLD<2

.01E+00
.11E+01

85E+02
O05E+00

45E-01

67E-01

14E-01

39E-01

05E-01

21E-01

50E+01

80E-01

34E-01

ANALYSTIS

30-NOV-95

Error

1.25E+01

5.91E-01

2.96E+00

2.96E+00

1.80E-01

+- 3.63E-01

REPORT

07:31:12

0.0000 hours BEFORE the start of COLLECT.

-
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SR-85
I-133
BA-140

N-91M
z o0

. -a-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
EU-152

A -234M

91

aiH"R’B -8 9
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total

4&5

v

LLD<1.
LLD<«1.
LLD<«4.
.68E-01

LLD<1

LLD<1.
.20E+00

LLD<2

LLD<1.
LLD<2.
.98E+00
.26E+00
.90E-01
LLD<2.
.11E-01
.18E-01

1
LLD<1
LLD<2

LLD<3
3

LID<1.
.12E-01

LLD<5

LLD<1.
LLD<2.
.92E-01
.75E+00
.52E-01
.23E-01

1
LLD<4
LLD<1
LLD<1

LLD<1.
.29E-01
.04E-01
.07E+02
.50E-01

8.
LLD<1.
.68E+01
.79E-01
.24E-01
.07E-01
.52E-01

LLD«<1
LLD<2
LLD<5
LLD<1

3
LLD<4
LLD<8
LLD<3
LLD<4

LLD<1.
.34E-01
.27E-01
.41E-01
.69E-01
.78E-01

LLD<5
LLD<6
LLD<4
LLD<1
LLD<1

LLD<1.
LLD<1.
LLD<1.
.91E-01
.65E-01

LLD<4
LLD<2

1.
.21E+00
.02E+00

LLD<1
LLD<2

LLD<1.
LILD<1.
.00E-01
.84E-01

LLD<4
LLD<9

23E-01
22E-01
05E-01
12E-01

32E-01
50E-01

61lE-01
93E-01

36E-01
94E-01

41E-01

07E-01
48E+00

89E-01

36E-01
19E-01
75E-01

79E+01

83E-01
16E-01

4.51E-01

1.10E-01

8.57E-02

3.86E-01

8.01E+00

2.09E+00

.95E+02

Error Quotation at 1
LLD Confidence Level

.96

at

1.56E+01

Sigma
95.0%

LLD<«1.
LLD<1.
LLD<4
LLD<1
LLD<1.
LLD<2
LID<1
LLD<2

1.
LLD<1.
LLD<2
LLD<2
LLD<3

3
LLD<1
LLD<5
LLD<1.
LLD<2

1.
LLD<4
LLD<1
LLD<1
LLD<«1.
LLD<1.
LLD<2
LLD<5
LLD<1

8
LLD<1.

3
LLD<4.
LLD<8
LLD<3
LLD<4
LLD<«1.
LLD<5
LLD<6
LLD<4
LLD<1
LLD<1
LLD<1
LLD<1.
LLD«<1.
LLD<4
LLD<2.

1
LLD<1.
LLD<2.
LLD<1.
LLD<1.
LLD<4.
LLD<9S.

23E-01
22E-01

.05E-01
.68E-01

12E-01

.20E+00
.32E-01
.50E-01

98E+00
26E+00

.90E-01
.61E-01
.11E-01
.18E-01
.93E-01
.12E-01

36E-01

.94E-01

92E-01

.75E+00
.52E-01
.23E-01

41E-01
29E-01

.04E-01
.07E+02
.50E-01
.07E-01

48E+00

.68E+01

79E-01

.24E-01
.07E-01
.52E-01

89E-01

.34E-01
.27E-01
.41E-01
.69E-01
.78E-01
.36E-01

19E-01
75E-01

.91E-01

65E-01

.79E+01

21E+00
02E+00
83E-01
16E-01
00E-01
84E-01

+- 4 .51E-01
+- 1.10E-01
+- 8.57E-02
+- 3.86E-01
+- 8.01E+00

+- 2.09E+00

.95E+02

+- 1.56E+01



Results saved in File SD0059




PEAKS NOT USED IN ANALYSIS

fontroid Energy Net Area Error Gammas/sec
7 innel keV counts %
411.90 205.83 121. 58.0 2.11E+00
590.88 295.25 123, 37.9 3.28E+00
1167.34 583.37 100. 34.1 5.21E+00
1766.35 882.95 19. 71.6 1.46E+00
2561.27 1280.78 20. 84.6 2.07E+00
3528.15 1765.12 24 . 57.0 3.03E+00
0@



GAMMA SPECTROSCOPY RESULTS FROM 11/30/95
FOR

CELLS 29,30,12,31,32,33,34,35,36,BACKGROUND FROM NES
OFFICE,3,2,45,40,44,42,43,41,39
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***********************************
-

GAMMABAa SPECTRUM RECALIBRATION

*
***********************************

* o % ¥ %

CANBERRA SPECTRAN-AT V4.2a

hgtrw 30-NOV-95 08:05:05

ANALYSTIS PARAMETERS

MCA Unit Number: . 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels from MCA Region FULL
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

Multiplet Analysis Performed.

AL ~gular Output.
. 2ctral data read directly from Multichannel Analyzer ANO
*»fnalyzed by: dlv

Sample Description: Eu-152 Standard
COLLECT started on 30-NOV-95 at 07:37:08

COLLECT Live Time: 1200. sec.
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PK

1C
2C
3C
49
5%
6$
7?
8?

9?
107
11?
12
13?
147

15
16C
17C
8?
9?
20
21C
22C
23
24
25
26
2772
287
297
30
31
32C
33
34
35?
367
37
38
39
40
41

42C

Q3c
4

Error Quotation at 1.96 sigma

Centroid
channel

79.71
91.42
149 .44
167.98
173.94
180.16

239.01.

244 .04

485.40
489.96
495.49
592.52
683.27
689.08

736.08
822.74
832.94
883.98
888.44
977 .84
1128.55
1132.72
1172.98
1357.64
1377.92
1439.26
1552.71
1558.15
1563.81
1620.97
1735.16
1838.76
1928.40
2010.35
2171.89
2179.54
2224 .46
2246 .83
2426.22
2598.49
2816.40

2915.46
2922.01
3059.85

Energy
kev

39.89
45.75
74.72
83.98
86.96
90.07
119.46
121.97

242 .54
244 .82
247.59
296.07
341.41
344 .32

367.81
411.12
416.21
441.72
443 .95
488.64
563.98
566.06
586.19
678.52
688.67
719.34
776.08
778.80
781.63
810.22
867.34
919.17
964.03
1005.03
1085.87

.1089.70

1112.18
1123.38
1213.17
1299.42
1408.54

1458.15
1461.43
1530.48

PEAK

FWHM Backgnd

keV

PHWWWWRE R
U NN I

NNNNNNNNNRPNNNRRRRERRERREBPRERBRREBEREPE HRRpRpp
< < O\ OV O

BRPFWINDDNNPFPFRPJOWOOYWOWONAROOONANGNNIJ0

N
(VSR

ANALYSTIS

counts

30780.
25998.
48568.
76958.
83746.
90840.
34692.
32331.

13069.
12742.
12346.
9317.
8873.
9622.

6887.
5562.
5130.
4830.
4923.
4850.
5039.
5060.
5193.
4875.
4194.
4507.
3841.
3796.
3749.
2972.
4515.
2184.
3313.
1955.
2144.
2035.
2612.
1708.
1328.

557.

646.

57.
54.
65.

Net Area

counts

3679.
1859.
2455.
3278.
4465,
2695.
12541.
180737.

2686.
35072.
1214.
1695.
5005.
89095.

2994.
6334.
405.
524.
7789.
825.
923.
358.
771.
662.
1583.
395.
1263.
18888.
593.
528.
5666 .
521.
18851.
831.
12255.
2083.
16085.
327.
1540.
1531.
19720.

479.
2717.
516.

%

19.
24.
33.
29.
22.
31.
46.

3.

38.
4.
68.
17.
38.
2.

9.
7.
52.
50.
5.
26.
30.
52.
29.
34.
13.
53.
22.
2.
40.
31.
4.
44.
1.
18.
3.
12.
1.
42.
9.
7.
1.

11.
16.
10.

30-NOV-95

Error

WNNWONIND

WOoOwIdKF

NNV ORFEFNOERJVOWVWAUIAWROWOUPRPWHEOGAWWL

W

08:05:05

Nuclides

PB-214
PB-214
SE-75,SCL-000,

CO-57
PB-214

PB-214
CS-136
BA-141,
SCM-000

AU-198

CS-134,8B-122
AGl110M
BR-82

MO-99

I-132,C0O0-58

EU-152
EU-152

TE-129,EU-152
I-135

EU-152,BI-214,
SCH-000

I-135

K-40

KR-88

,M)vfﬁép\
5



Peak Confidence Level at 95.0%

12 Multiplets processed.

-

- Multiplet Analysis converged normally
$ - Multiplet Analysis Terminated because of no CHI-SQ improvement
? - Multiplet Analysis converged but GFIT > 4

ENERGY RECALIBRATION REPORT

014 Calibration Coefficients:

Energy = 2.558650E-07*Ch"2 + 4.993675E-01*Ch + 9.127687E-02

New Calibration Coefficients:

Energy = 2.408874E-07*Ch"2 + 4.992761E-01*Ch + 1.064480E-01

010




Otva
‘***********************************
*
* GAMMA SPECTRUM ANALYSTIS *
* *
* * % % *k *k * *k *k *k *k Kk * * * * %k %k * *x *x *k * *x * * * * *x * Kk * * * *x *
CANBERRA SPECTRAN-AT V4.2a
hgtrw 30-NOV-95 (08:28:51

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: - 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
‘ltiplet Analysis Performed.
e

gular Output.
Analysis of Spectrum saved in Disk File SD1130
Measured by: dlv

Sample Description: Eu-152 Standard

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 8.8840E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLO0O0O

COLLECT started on 30-NOV-95 at 08:07:28

COLLECT Live Time: 600. seconds
Real Time: 759. seconds
Dead Time: 20.95 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 30-NOV-95
Efficiency Calibration performed 21-NOV-95

Dﬂly/ S;Ju/(e Chec /( /// =9 -,
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PK

1C
2C
38
49
5%
6?
77?

8?

9?
10
117
127?

13
14
15
16
17

8
ﬂ@g%h?

LT £07?

21
22
23
24
25
26C
27C
28
29
30

31
32

Centroid
channel

79

91.
.18
.59

170
175

i81.
.78
.28

239
244

485.
490.
.72
.67
.32

592
683
689

736
823

978
1128
1378
1552
1558
1735

1839,
1928.
2010.
.29
.62
.68
.54
.87
.62

2172
2218
2224
2426
2598
2816

2915

.98

31

34

72
19

.39
.10
888.
.06
.95
.23
.69
.45
.40

71

72
71
62

.46
3058.

94

Energy
kev

40
45
85
87
90
119
122

242

344

367
411
444
488
564
688
775
778
867

963
1004
1085
1109
1112
1213
1299
1408

1457

.04
.70
.08
.78
.65
.84
.09

.67
244.
296.
341.
.38

91
12
56

.90
.23
.01
.66
.07
.68
.91
.79
.28
919.
.96
.94

.81
.00
.03
.04
.29
.29

45

.77
1529.

62

PEAK

FWHM Backgnd

keVv

HRPRNONNR R
VI ®®I

RHERPRR
NESEUECRT,

NNREFNMNNMHENNNRERNNRER R
WONHHOROROWVOKRUIJJGOM W

w N
U ©

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

C - Multiplet Anal
- Multiplet Analysis Terminated becau
# - Multiplet Analysis converged but GF

$

B i

7 Multiplets processed.

30-NOV-95 08:28:51

ANALYSTIS

counts

14662.
12286.
33853.
36177.
38648.
lé6414.
15423.

6434.
6220.
5504.
4210.
4533.

3555,
3372.
3162.
2354.
2979.
2509.
1971.
2114.
2284.
1479.
1575.

937.
2231,
1025.
1067.

692.

336.

327.

117.
58.

Net Area Error

counts %
2342. 20.3
1451. 24 .2
2186. 27.1
1894. 30.9
1277. 38.1
6906. 48 .5
89448. 3.8
1249. 45.1
17248. 4.9
965. 25.2
2660. 36.1
44838, 2.4
1555, 13.1
2988. 7.1
3977. 5.5
526. 29.1
618. 29.1
713. 24.0
662. 31.9
9415. 3.6
2880. 6.6
219. 58.5
968¢6. 2.4
558. 20.0
5497. 3.9
511. 23.6
7427 . 3.3
725. 14.3
766. 10.8
9885. 2.1
245, 19.8
267. 15.7

ysis converged normally

Nuclides

PB-214,CD-109

SE-75,SCL-000,
CO-57
PB-214

PB-214
CS-136
BA-141,
SCM-000

AU-198

CS-134,8B-122
BR-82

MO-99

EU-152

EU-152
TE-129,EU-152
I-133
EU-152,BI-214,
SCH-000

I-135
KR-88

se of no CHI-SQ improvement

IT > 4



hgtrw

Qmple : Eu-152 Standard
ta collected on 30-NOV-95 at 08:07:28

Decayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M

-139
-139
-226

BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198
-125
-212
BE-7
HF-181
RU-103
KR-85

to

RADIONUCLTIDE

0. days,

o

30-NOV-95 08:28:51

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Error

+- 8.11E+01
+- 3.81E+01
+- 1.26E+01

+- 2.72E+01

+- 1.55E+00

Activity Concentration in pCi /gm
Decay

Measured Error corrected
LLD<2.88E+01 LLD<2.88E+01
LLD<2.21E+02 LLD<2.21E+02
LLD<1.82E+03 LLD<1.82E+03
LLD<1.31E+01 LLD<1.31E+01

2.61E+02 +- 8.11E+01 2.61E+02

9.43E+02 +- 3.81E+01 9.43E+02

3.13E+02 +- 1.26E+01 3.13E+02
LLD<9.14E+00 LLD<9.14E+00
LID<1.64E+01 LLD<1.64E+01
LLD<1.97E+00 LLD<1.97E+00
LLD<1.57E+01 LLD<1.57E+01
LLD<3.60E+00 LLD<3.60E+00
LLD<2.34E+00 LLD<2.34E+00
LLD<8.85E+01 LLD<8.85E+01
LLD<1.08E+01 LLD<1.08E+01
LLD<2.18E+00 LLD<2.18E+00
LLD<5.23E+01 LLD<5.23E+01
LLD<4 .52E+00 LLD<4 .52E+00
LLD<2.77E+01 LILD<2.77E+01
LLD<2.17E+00 LLD<2.17E+00
LID<1.88E+01 LLD<1.88E+01
LLD<1.40E+01 LLD<1.40E+01
LLD<5.07E+00 LLD<5.07E+00
LLD<9.84E+01 LLD<9.84E+01
LLD<4.47E+00 LLD<4 .47E+00
LLD<8.34E+00 LLD<8.34E+00
LLD<3.24E+00 LLD<3.24E+00
LLD<1.37E+01 LLD<1.37E+01
LLD<2.52E+00 LLD<2.52E+00
LLD<2.40E+00 LLD<2.40E+00
LLD<2.03E+01 LLD<2.03E+01

9.44E+02 +- 2.72E+01 9.44E+02
LILD<9.34E+01 LLD<9.34E+01
LLD<7.01E+00 LLD<7.01E+00
LLD<3.10E+00 LLD<3.10E+00
LLD<2.77E+00 LLD<2.77E+400
LLD<3.04E+00 LLD<3.04E+00
LLD<4 .20E+00 LLD<4.20E+00
LLD<8.24E+01 LLD<8.24E+01

2.09E+01 +- 1.55E+00 2.09E+01
1L.LD<6.97E+00 LLD<6.97E+00
LLD<6.51E+02 LLD<6.51E+02
LLD<2.16E+01 LLD<2.16E+01
LLD<2.70E+00 LLD<2.70E+00
LLD<2.58E+00 LLD<2 .58E+00
LLD<5.60E+02 LLD<5.60E+02



LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
a=-152
Q ﬁ%234M
“3R-91
RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
C0-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total

LLD<2.
LLD<2.
LLD<1.
LLD<3.
LLD<2.
LLD<1.
LLD<2.
LLD<2.
LLD<7.
LLD<2.
LLD<5.
LLD<3.
LLD<3.
LLD<3.
LLD<3.
LLD«<1.
LLD<3.
LLD<6
LLD<3
LLD<2
LLD<3
LLD<3
LLD<3
LLD<«3
LLD<4.
LLD<3
LLD<3
LLD<1.

1
LLD<4
LLD<8
LLD<6
LLD<S
LLD<1.
LLD<3
LLD<9.
LLD<8
LLD<4
LLD<2
LLD<4
LLD<1
LLD<1.
LLD<1.

9
LLD<1.
LLD<1.
LLD<«9
LLD<2
LLD<5.
LLD<3
LLD<8.
LLD<1.

45E+00
84E+00
03E+01
25E+00
99E+00
10E+01
70E+00
72E+00
14E+00
77E+01
86E+00
03E+00
09E+00
46E+00
29E+00
09E+01
46E+00

.15E+00
.15E+00
.28E+01
.30E+00
.29E+00
.42E+00
.79E+00

04E+00

.38E+03
.78E+00

13E+01

.04E+03
.79E+01
.78E+00
.40E+00
.42E+00

34E+01

.52E+00

26E+00

.07E+00
.87E+00
.29E+00
.24E+00
.34E+00

29E+00
32E+00

.66E+02

16E+00
03E+01

.61E+00
.17E+00

25E-01

.02E-01

66E-01
26E+00

+- 3.53E+01

+- 3.62E+01

.49E+03

+- 1.07E+02

Error Quotation at 1.96 Sigma
LLD Confidence Level at 95.0%

LLD<2 .45E+00
LLD<2.84E+00
LLD<1.03E+01
LLD<3.25E+00
LLD<2.99E+00
LLD<1.10E+01
LLD<2.70E+00
LLD<2 .72E+00
LLD<7.14E+00
LLD<2.77E+01
LLD<5.86E+00
LLD<3.03E+00
LLD<3.09E+00
LLD<3.46E+00
LLD<3.29E+00
LLD<1.09E+01
LLD<3.46E+00
LLD<6.15E+00
LILD<3.15E+00
LLD<2.28E+01
LLD<3.30E+00
LLD<3.29E+00
LLD<3.42E+00
LLD<3.79E+00
LLD<4 .04E+00
LLD<3.38E+03
LLD<3.78E+00
LLD<1.13E+01
1.04E+03 +-
LLD<4.79E+01
LLD<«8.78E+00
LLD<6.40E+00
LLD<5.42E+00
LLD<1.34E+01
LLD<3.52E+00
LLD<9.26E+00
LLD<8.07E+00
LLD<4.87E+00
LLD<2.29E+00
LLD<4.24E+00
LLD<1.34E+00
LLD<1.29E+00
LLD<1.32E+00
9.66E+02 +-
LLD<1.16E+00
LLD<1.03E+01
LLD<9.61E+00
LLD<2.17E+00
LLD<5.25E-01
LLD<3.02E-01
LLD<8.66E-01
LLD<1.26E+00

4 .49E+03 +-

3.53E+01

3.62E+01

1.07E+02



Results saved in File SD1130

o



PEAKS NOT USED IN ANALYSIS

,Ar ‘troid Energy Net Area Error Gammas/sec
%

..annel keV counts
.98 40.04 2342, 20.3 8.93E+03
.31 45.70 1451. 24 .2 2.74E+03
.18 85.08 2186. 27.1 4 .00E+02
.34 90.65 1277. 38.1 2.01E+02
.78 119.84 6906. 48.5 6.92E+02
.72 242 .67 1249, 45.1 1.68E+02
.19 244 .91 17248. 4.9 2.36E+03
.72 296.12 965. 25.2 1.55E+02
.67 341 .56 2660. 36.1 4.87E+02
.39 367.90 1555. 13.1 3.06E+02
.71 444 .01 3977. 5.5 9.43E+02
.06 488.66 526. 29.1 1.38E+02
.95 564.07 618. 29.1 1.88E+02
.23 688.68 713. 24.0 2.65E+02
.69 775.91 662. 31.9 2.76E+02
.45 778.79 9415. 3.6 3.94E+03
.40 867.28 2880. 6.6 1.33E+03
.72 919 .45 219, 58.5 1.07E+02
.62 1004.94 558. 20.0 2.94E+02
.62 1109.00 511. 23.6 2.91E+02
.54 1213.04 725. 14.3 4.40E+02
.87 1299.29 766 . 10.8 4.87E+02
.46 1457.77 245, 19.8 1.67E+02
.94 1529.62 267. 15.7 1.87E+02




C—29

Otva
‘***********************************
*
* GAMMARA SPECTRUM ANALYSTIS *
* *
% % % K Kk Kk Kk % * Kk * Kk Kk *k * * *k *k % k *k Kk * % k *x * *k *k * *k * * *k * %
CANBERRA SPECTRAN-AT V4.2a
hgtrw 30-NOV-95 08:57:26

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

1LLD Calculation Performed.
ltiplet Analysis Performed.

Regular Output.
Analysis of Spectrum saved in Disk File SD0054
Measured by: dlv

Sample Description: C-29 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 7.4000E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLOOO

COLLECT started on 30-NOV-95 at 08:30:03

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 30-NOV-95
Efficiency Calibration performed 21-NOV-95



’hgtrw 30-NOV-95 08:57:26
PEAK ANALYSTIS

PK Centroid Energy FWHM Backgnd Net Area Error Nuclides

channel keVv kev counts counts %

18 478.59 239.11 1.6 49, 145. 26.8 PB-212

2 591.80 295.66 1.3 21. 52. 37.7 PB-214

3 704 .86 352.15 1.6 22. 76. 29.2 PB-214

4 1166.82 583.00 1.3 15. . 38. 44 .7 TL-208

5 1220.13 609.65 1.4 16. 33. 50.6 BI-214

6 1324 .54 661.84 1.6 13. 36. 45.6 (CS-137

7 1823.72 911.458 0.8 10. 16. 78.0 AC-228

8 1938.45 968.83 1.7 4. 18. 55.5 AC-228,RU-105
9 2922.79 1461.44 2.3 6. 91. 22.2 K-40

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

1 Multiplets processed.

$ - Multiplet Analysis Terminated because of no CHI-SQ improvement




hgtrw

Qmple : C-29 Soil
ta collected on 30-NOV-95 at 08:30:03

Decayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M

-139
-139
-226

BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198
-125
-212
BE-7
HF-181
RU-103
KR-85

to

RADIONUCLTIDE

0. days,

30-NOV-95 08:57:26

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Activity Concentration in pCi /gm
Decay
Error corrected

Measured

LLD<3

LLD<2.
LLD<1.
.61E+00

LLD<1

LLD<1.
.17E-01
.38E-01
.26E-01
.80E+00

LLD<7
LLD<2
LLD<9
LLD<1

LLD<1.
LLD<1.
.81E-01
.29E-01
.88E+00
.07E+00

LLD<3
LLD<2
LLD<7
LLD<1

LLD<2.
.01E+00

LLD<4

LLD<5.
.63E+00
.03E-01
.40E+00

LLD<2
LLD<2
LLD<2

LLD<1.

1.
.94E+00
.18E-01
.14E-01

LLD<5
LLD<2
LLD<7

LLD<3.
LLD<1.
.88E-01

LLD<2

LLD<2.
.30E+00
.61E-01
.72E+00

LLD<2
LLD<9
LLD<7

1.
LLD<6.
.24E-01
.19E-01
.25E-01
.11E+00
.43E-01
.94E-01

LLD<2
LLD<3
LLD<5
LLD<9
LLD<2
LLD<7

LLD<7.
.17E+00
.52E-01
.53E-01
.60E+01

LLD<2
LLD<2
LLD<2
LLD<5

.31E+400

18E+01
85E+02

06E+01

96E-01
68E+00

18E-01

07E-01

50E+00
55E+00

S55E-01
59E+00

31E-01

59E+00
41E-01

48E+01

LLD<3
LLD<2

LLD<1.

LLD<1.

LLD<1.
.17E-01
.38E-01

LLD<7
LLD<2
LLD<9.

LLD<1.

LLD<1.
LLD<«1.
LLD<3
LLD<2
LLD<?7
LLD<1.
LLD<2
LLD<«4
LLD<5.
LLD<«2
LLD<2
LLD<2
LLD<1
+- 4.18E-01 1.
- LLD<5
LLD<2
LLD<7
LLD<3
LLD<1.
LLD<2
LLD<2
LLD<2
LLD<9
LLD<7
+- 4.66E-01 1
LLD<6
LLD<2
LLD<3
LLD<5
LLD<9
LLD<2
LLD<7.
LLD<«7
LLD<2
LLD<2
LLD<2.
LLD<5.

.31E+00
.18E+01

85E+02
61E+00
06E+01

26E-01
80E+00
96E-01
68E+00

.81E-01
.29E-01
.88E+00

07E+00

.18E-01
.01E+00

07E-01

.63E+00
.03E-01
.40E+00
.50E+00

55E+00

.94E+00
.18E-01
.14E-01
.55E-01

59E+00

.88E-01
.31E-01
.30E+00
.61E-01
.72E+00
.59E+00
.41E-01
.24E-01
.19E-01
.25E-01
.11E+400
.43E-01

94E-01

.48E+01
.17E+00
.52E-01

53E-01
60E+01

Error

+- 4.18E-01

+- 4.66E-01



£

SR-85
I-133

’QA-140

21M

" 21-207

TL-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
A-152
-234M

"*gR-91

RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

ggbtal

LLD<«2
LI1D<2
LLD<8
L1LD<3
LLD<2
LLD<1
LLD<3
LLD<5

1
LLD<2
LLD<5
LLD<5

LLD<5.
.21E-01
.10E-01
.73E-01
.53E-01
.75E-01
.69E-01
.01E+00
.74E-01
.35E-01
.66E-01
.76E-01
.30E-01
.53E+02
.05E-01

5
LLD<5
LLD<8
LLD<3
LLD<S
LLD<2
LLD<2
LLD<3
LLD<3
LLD<2
LLD<2
LLD<3
LLD<2
LLD<3

1.
.82E+00

LLD<3

LLD<3.
.40E-01
.83E-01
.63E-01

LLD<9
LLD<5
LLD<6

LLD<1.
.76E-01

LLD<4

LLD<1.
LLD<1.
LLD<1.
.96E-01
.62E-01

LLD<3
LLD<3

LLD<3.
.50E-01
.42E-02

LLD<2
LLD<7

LLD<1.
.07E-01
.13E+01
.38E+00

LLD<5S
2
LLD<3

LLD<1.
.03E-01
.29E-01

LLD<5
LLD<4

LLD<9.
.14E+00

LLD<1

.45E-01
.84E-01
.92E-01
.01E-01
.76E-01
.11E+00
.19E-01
.33E-01
.03E+00
.60E+00
.48E-01
.90E-01

94E-01

04E+00

48E+00

48E+00

36E+00
63E+00
01E+00

98E-01

51E+00

55E+00

54E-01

+- 5.20E-01

+- 2.38E-01

+—

+
[}

8.08E-01

4 .81E+00

.7IE+01

Error Quotation at 1
LLD Confidence Level

.96

at

4 .95E+00

Sigma
95.0%

LLD<2.
LLD<2.
LLD<8.
LLD<«3.
LLD<2.
LLD<1.
LLD<3.
LLD<5.

1
LLD<2.
LLD<5.
LLD<5.
LLD<5.

5
LLD<5.
LLD<8.
LLD<3.
LLD<5.
LLD<2.
LLD<2.
LLD<3.
LLD<3.
LLD<2.
LLD<2.
LLD<3
LLD<2
LLD<3

1
LLD<3
LLD<3
LLD<9
LLD<5
LLD<6
LLD<1.
LLD<4
LLD<1.
LLD<1
LLD<1
LLD<3
LLD<3
LLD<3
LLD<2
LLD<7
LLD<1.
LLD<5

2
LLD<3
LLD<1.
LLD<5
LLD<4
LLD<9
LLD<1

45E-01
84E-01
92E-01
01E-01
76E-01
11E+00
19E-01
33E-01

.03E+00 +- 5.20E-01

60E+00
48E-01
90E-01
94E-01

.21E-01 +- 2.38E-01

10E-01
73E-01
53E-01
75E-01
69E-01
01E+00
74E-01
35E-01
66E-01
76E-01

.30E-01
.53E+02
.05E-01
.04E+00 +- 8.08E-01
.82E+00
.48E+00
.40E-01
.B3E-01
.63E-01

48E+00

.76E-01

36E+00

.63E+00
.01E+00
.96E-01
.62E-01
.98E-01
.50E-01
.42E-02

51E+00

.07E-01
.13E+01 +- 4.81E+00
.38E+00 '

55E+00

.03E-01
.29E-01
.54E-01
.14E+00

.71E+01 +- 4.95E+00



Results saved in File SD0054

~.

B,



PEAKS NOT USED IN ANALYSIS

~
) atroid Energy Net Area Error Gammas/sec
*g¢hannel keVv counts %

591.80 295.66 52. 37.7 8.38E+00
1166.82 583.00 38. 44 .7 1.20E+01
1938.45 968.83 18. 55.5 9.30E+00

0:©

A P
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Otva
‘***********************************-
*
* GAMMA SPECTRUM ANALYSTIS *
* *
* * Kk * * x *x *k *k Kk k % *k *k Kk * *k k *k *k * *k *k k k Kk *k *k * k *k * * * * *
CANBERRA SPECTRAN-AT V4.2a
hgtrw 30-NOV-95 10:03:54

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
Multiplet Analysis Performed.

gular Output.
Analysis of Spectrum saved in Disk File SD0052

Measured by: div

Sample Description: C-32 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 7.0000E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLO0OO

COLLECT started on 30-NOV-95 at 09:51:29

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 30-NOV-95
Efficiency Calibration performed 21-NOV-95



Prrrw

P

K

B W N R

N oo

Centroid
channel

477
677

1022
1218

1323
2922

.79
.55
704 .
.33

43

.95
.63
.50

Energy

keVv

238.
338.
351.
.78

510

609.
661.
.30

1461

71
50
93

06
38

PEAK

FWHM Backgnd

keV counts

NP R
ARV VoW

H N

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

86.
18.
31.
11.

17.
4.
6.

ANALYSTIS

Net Area

counts

147.
40.
71.
22.

65.
45.
86.

30-NOV-95 10:03:54

Error

%

25.
45.
34.
61.

31.
32.
23.

v U1 O 0 O N

Nuclides

PB-212

AC-228
BI-211,PB-214
TL-208,NA-22,
ANN-RD
XE-135,BI-214
CS-137

K-40



hgtrw

~

ecayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M
BA-139
-139
-226
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198

-125
-212
E-7

HF-181
RU-103
KR-85

C-32 Soil

to

RADIONUCLTIDE

0. days,

Activity Concentration in pCi /gm

Measured

LLD<3
LLD<2
LLD<2

LLD<1.
LLD<1.
.52E-01
.50E-01

LLD<7
LLD<2

LLD<1.
LLD<1.
.23E-01

LLD<2

LLD<1.
.06E-01
.53E-01
.51E+00

LLD<4
LLD<?2
LLD<8

LLD<1.
.19E-01

LLD<2

LLD<4.
.17E-01
.56E+00
.21E-01
.52E+00

LLD<5
LLD<2
LLD«<2
LLD<?2

LLD<1.

1.
.66E+00
.52E-01
.97E-01
.39E-01

LLD<6
LLD<2
LLD<8
LLD<4

LLD<1.
.81E-01
.64E-01
.52E+00
.24E+00

LLD<2
LLD<2
LLD<2
LID<1

1.
1.
LLD<7.
.54E-01
.85E-01
.29E-01

LLD<2
LLD<3
LLD<5

LLD<1.
.85E-01
.62E-01

LLD<2
LLD<8

LLD<6.
.49E+00
.55E-01
.48E-01

LLD<2
LLD<3
LLD<2

LLD<7.

.50E+00
.81E+01
.24E+02

SO0E+00
05E+01

04E+00
76E+00

65E+00

08E+00

97E+00

87E+00
66E+00

54E+00

35E+01
58E+00
24E-01

06E+01

97E+01

55E+01

Error co

LLD<3
LLD<2
LLD<2

LLD<1.
LLD<1.
LLD<«7.

LLD<2

LLD<1.
LLD<1.

LLD<2

LLD<1.

LLD<4
LLD<2
LLD<8

LILD<1.

LLD<2
LLD<4
LLD<5
LLD<2
LLD<2
LLD<2
LLD<1

+- 4.31E-01 1.

LLD<«6
LLD<«2
LLD<8
LLD<4

LLD<1.

LLD<2
LLD<2
LLD<2

LLD<1.
+- 4.60E+00 1.

+- 5.37E-01 1
LLD<7
LLD<2

LLD<3.

LLD<5

LLD<1.

LLD<2
LLD<8
LLD<6
LLD<2
LLD<3

LLD<2.

LLD<7

ample:
%ta collected on 30-NOV-95 at 09:51:29
0.0000 hours BEFORE the start of COLLECT.

Decay
rrected

.50E+00
.81E+01
.24E+02
50E+00
05E+01
52E-01
.50E-01
04E+00
76E+00
.23E-01
65E+00
.06E-01
.53E-01
.51E+00
08E+00
.19E-01
.97E+00
.17E-01
.56E+00
.21E-01
.52E+00
.87E+00
66E+00
.66E+00
.52E-01
.97E-01
.39E-01
54E+00
.81E-01
.64E-01
.52E+00
24E+00
35E+01
.58E+00
.24E-01
.54E-01
85E-01
.29E-01
06E+01
.85E-01
.62E-01
.97E+01
.49E+00
.55E-01
48E-01
.55E+01

+—

+—
+-

30-NOV-95 10:03:54

ANALYSTIS REPORT

Error

4.31E-01

4 .60E+00
5.37E-01

P TN



SR-85
I-133
BA-140
91M
.-207
L-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
F-152
7T -234M
S - 91
RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Y
A

Total

Error Quotation at 1.

LLD<3.
LLD<2.
LLD<9.
LLD<2.
LLD<2.
LLD<1.
LLD<3.
LLD«<6.

2
LLD<2.
LLD<5.
LLD<5.
LLD<6.

6
LLD<4
LLD<9
LLD<3
LLD<5
LLD<2
LLD<2
LLD<3
LLD<3
LLD<3
LLD<3
LLD<3
LLD<2
LLD<3
LLD<1
LLD<3
LLD<3.
LLD<1.
LLD<7.
LLD<«7
LLD<1.
LLD<4
LLD<1.
LLD<1.
LLD<5
LLD<3
LLD<5
LLD<3
LLD<4
LLD<5
LLD<1.
LLD<5

2
LLD<1
LLD<1
LLD<4
LLD<3.
LLD<7
LLD<1.

30E-01
69E-01
25E-01
72E-01
76E-01
18E+00
07E-01
97E-01

.12E+00

66E+00
57E-01
98E-01
02E-01

.96E-01
.45E-01
.07E-01
.56E-01
.08E-01
.94E-01
.28E+00
.02E-01
.44E-01
.80E-01
.17E-01
.42E-01
.77E+02
.53E-01
.77E+0Q0
.56E+00

95E+00
17E+00
49E-01

.14E-01

17E+00

.79E-01

39E+00
30E+00

.53E-01
.80E-01
.29E-01
.34E-01
.08E-01
.15E-01

49E+00

.80E-01
.11E+01
.86E+00
.17E+00
.72E-01

52E-01

.99E-01

96E+00

+—

+- 2.27E-01

6.79E-01

5.03E+00

.07E+01

LLD Confidence Level

96
at

6.88E+00

Sigma
95.0%

LLD<3.
LLD<2.
LLD<9.
LLD<2
LLD<?2
LLD<1
LLD<3
LLD<6

2
LLD<2
LLD<5
LLD<5S
LLD<6

6
LLD<4
LLD<9
LLD<3
LLD<5
LLD<2
LLD<2
LLD<3
LLD<3
LLD<3
LLD<3
LLD<3
LLD<2
LLD<3
LLD<1
LLD<«3
LLD<3
LLD<1.
LLD<7
LLD<7
LLD<1
LLD<4
LLD<1.
LLD<1
LLD<5
LLD<3
LLD<5
LLD<3
LLD<4
LLD<5
LLD<1
LLD<5

2
LLD«<1.
LLD<1.
LLD<4
LLD<3
LLD<7
LLD<1.

30E-01
69E-01
25E-01

.72E-01
.76E-01
.18E+00
.07E-01
.97E-01
.12E+00 +-
.66E+00
.57E-01
.98E-01
.02E-01
.96E-01 +- 2.27E-01
.45E-01
.07E-01
.56E-01
.08E-01
.94E-01
.28E+00
.02E-01
.44E-01
.80E-01
.17E-01
.42E-01
.77E+02
.53E-01
.77E+400
.56E+00
.95E+400

17E+00

.49E-01
.14E-01
.17E+00
.79E-01

39E+00

.30E+00
.53E-01
.80E-01
.29E-01
.34E-01
.08E-01
.15E-01
.49E+00
.80E-01
.11E+01 +-

86E+00
17E+00

.72E-01
.52E-01
.99E-01

96E+00

6.79E-01

5.03E+00

.07E+01 +-

6.88E+00



Results saved in File SD0052



PEAKS NOT USED IN ANALYSIS

1troid Energy Net Area Error Gammas/sec

‘v cilannel kev counts %
677.55 338.50 40. 45.6 7.28E+00
1022.33 510.78 22. 61.8 6.02E+00
0:0©
A
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CANBERRA SPECTRAN-AT V4.2a

hgtrw 30-NOV-95 10:55:14

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Rdaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
Multiplet Analysis Performed.

gular Output.
alysis of Spectrum saved in Disk File SDO0O053
Measured by: dlv

Sample Description: C-33 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 6.9400E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLOOO

COLLECT started on 30-NOV-95 at 10:04:46

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 30-NOV-95
Efficiency Calibration performed 21-NOV-95



hgtrw 30-NOV-95 10:55:14

‘!‘ PEAK ANALYSTIS
PK Centroid Energy FWHM Backgnd Net Area Error Nuclides
channel keV keV  counts counts %
1 477.85 238.74 1.5 93. 114. 32.4 PB-212
2 704.84 352.14 2.0 31. 106. 25.3 PB-214
3 1167.51 583.34 1.2 18. 34. 51.2 TL-208
4 1219.93 609.55 3.0 9. 42. 37.5 BI-214
5 1824 .14 911.66 2.1 3. 31. 39.9 AC-228
6 2922.34 1461.22 2.1 4. 84. 22.7 K-40

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

% o



hgtrw

mple: C-33 Soil
ta collected on 30-NOV-95 at 10:04:46
e

cayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M
BA-139
-139
-226
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198

-125
1-212
E-7

HF-181
RU-103
KR-85

to

RADIONUCLTIDE

0. days,

30-NOV-95 10:55:14

0.0000 hours BEFORE the start of COLLECT.

Activity Concentration in pCi /gm
Decay

Measured

LLD<3
LLD<2
LLD<2

LLD<1.
.03E+01
.53E-01
.50E-01
.64E-01
.14E+00
.21E-01

LLD<1
LLD<7
LLD<2
LLD<«9
LLD<2
LLD<2

LLD<1.
LLD<4.
L42E-01
.58E+00
.92E-01
.01E-01
.31E+00
.55E-01
.17E+00
.17E-01
.79E+00

LLD<2
LLD<8
LLD<9
LLD<2
LLD<5
LLD<5
LLD<2
LLD<2
LLD<2

LLD<1.
.30E+00
.77E+00
.15E-01

1
LLD<5
LLD<2

LLD<8.
.78E-01

LLD<3

LLD<1.
.72E-01
.58E-01
.27E+00

LLD<2
LLD<2
LLD<2

LLD<1.
.24E+00
.37E+00
.60E-01
.66E-01
.16E-01

LLD<9

2
LLD<7
LLD<2
LLD<3

LLD<4.
.01E+01
.82E-01

LLD<1
LLD<2

LLD<«9.
.45E+01
.57E+00
.28E-01
.44E-01
.57E+01

LLD<7
LLD<2
LLD<3
LLD<2
LLD<7

.25E+00
.52E+01
.21E+02

64E+00

74E+00
12E-01

73E+00

34E-01

50E+00

19E+00

95E-01

05E-01

Error corrected

LLD<3.
LLD<2
LLD<2
LLD<1.
LLD<1.
LLD<7
LLD<2
LLD<9S.
LLD<2
LLD<2.
LLD<1.
LLD<4
LLD<2
LLD<8
LLD<«9
LLD<2
. LLD<5
LLD<5
LLD<2
LLD<2
LLD<2
LLD<1.
+- 4.25E-01 1.
LLD<5.
LLD<«2
LLD<8
LLD<3
LLD<1.
LLD<2
LLD<2
LLD<2
LLD<1.
LLD<9
+- 6.01E-01 2
LLD<7
LLD<2
LLD<«3
LLD<4.
LLD<1.
LLD<2
LLD<9.
LLD<7.
LLD<2
LLD<3
LLD<2
LLD<7.

25E+00

.52E+01
.21E+02

64E+00
03E+01

.53E-01
.50E-01

64E-01

.14E+00

21E-01
74E+00

.12E-01
.42E-01
.58E+00
.92E-01
.01E-01
.31E+00
.55E-01
.17E+400
.17E-01
.79E+00

73E+00
30E+00
77E+00

.15E-01
.34E-01
.78E-01

50E+00

.72E-01
.58E-01
.27E+00

19E+00

.24E+00
.37E+00
.60E-01
.66E-01
.16E-01

95E-01
01E+01

.82E-01

05E-01
45E+01

.57E+00
.28E-01
.44E-01

57E+01

xﬂ\)
ANALYSTIS REPORT
Error
-~
+- 4.25E-01
+- 6.01E-01
~



SR-85  LLD<3.
I-133  LLD<3.
BA-140 LLD<1.
~7 91M  LLD<3.
. -207 LLD<3.
~ IL-208 LLD<1.
SB-124 LLD<3.
CS-134 LLD<S5.
BI-214 1.
RU-106 LLD<2.
LA-142 LLD<4.
AG-110M LLD<4.
NB-97  LLD<4.
CS-137 LLD<4.
I-132  LLD<4
W-187  LLD<8
ZR-97  LLD<3
ZR-95  LLD<4
NB-95  LLD<3.
TL-210 LLD<2
CO-58  LLD<3.
CS-136 LLD<2
MN-54  LLD<3
CO-56  LLD<4
I-134 LLD<4

TL-207 LLD<3
Y-88 LLD<3
AC-228 2

EU-152  LLD<3
' -234M LLD<4
. X-91 LLD<1.

RB-89 LLD<1
FE-59 LLD<6
ZN-65 LLD<8
SC-46 LLD<3.
TA-182 LLD<1.
I1-135 LLD<1.
CL-39 LLD<8.
NA-22 LLD<3
AR-41 LLD<4.
CO-60 LLD<3.
NA-24 LLD<3
SR-92 LLD<3
SCH-000 LLD<1.
CS-138 LLD<3
K-40 2
KR-88 LLD<1.
TL-209 LLD<1.
LA-140 LLD<3
AL-26 LLD<2
MN-56 LLD<8
RB-88 LLD<1.

31E-01
80E-01
11E+00
15E-01
03E-01
32E+00
43E-01
47E-01
37E+00
80E+00
55E-01
65E-01
68E-01
20E-01

.01E-01
.69E-01
.63E-01
.68E-01

25E-01

.37E+00

39E-01

.65E-01
.35E-01
.17E-01
.40E-01
.00E+02
.76E-01
.14E+00
.28E+00
.15E+00

44E+00

.14E+00
.42E-01
.04E-01

40E-01
12E+00
31E+00
22E-01

.89E-01

34E-01
67E-01

.79E-01
.51E-01

93E+00

.56E-01
.10E+01

87E+00
51E+00

.60E-01
.15E-01
.06E-01

22E+00

+—

+—

5.16E-01

8.56E-01

4.82E+00

Total 2

V4

Error Quotation at 1.

.82E+01

LLD Confidence Level

96
at

4.97E+00

Sigma
95.0%

LILD<3.31E-01
LLD<3.80E-01
LLD<1.11E+00
LLD<3.15E-01
LLD<3.03E-01
LLD<1.32E+00
LLD<3.43E-01
LILD<5.47E-01
1.37E+00 +- 5.16E-01
LLD<2.80E+00
LLD<4 .55E-01
LLD<4.65E-01
LLD<4.68E-01
1.LLD<4 .20E-01
LLD<4 .01E-01
LLD<8.69E-01
LLD<3.63E-01
LLD<4.68E-01
LLD<3.25E-01
LLD<2.37E+00
LLD<3.39E-01
LLD<2.65E-01
LLD<3.35E-01
LLD<4.17E-01
LLD<4 .40E-01
LLD<3.00E+02
LLD<3.76E-01
2.14E+00 +- B8.56E-01
LLD<3.28E+00
LLD<4.15E+00
LLD<1.44E+00
LLD<1.14E+00
LLD<«6.42E-01
LLD<8.04E-01
LLD<3.40E-01
LLD<1.12E+00
LILD<1.31E+00
LLD<8.22E-01
LLD<3.89E-01
LLD<4.34E-01
LLD<3.67E-01
LLD<3.79E-01
LLD<3.51E-01
LLD<1.93E+00
LILD<3.56E-01
2.10E+01 +- 4.82E+00
LLD<1.87E+00
LLD<1.51E+00
LILD<3.60E-01
LLD<2.15E-01
LLD<«8.06E-01
LLD<1.22E+00

2.82E+01 +- 4.97E+00



Results saved in File SD0O053




PEAKS NOT USED IN ANALYSIS

ntroid Energy Net Area Error Gammas/secC

innel keV counts %
1167.51 583.34 34, 51.2 1.07E+01
09
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0tva
‘***********************************
4
* GAMMA SPECTRUM ANALYSTIS *
* *
************************************
CANBERRA SPECTRAN-AT V4.2a
hgtrw | 30-NOV-95 12:01:31

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: . 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
ﬁultiplet Analysis Performed.

gular Output.
Analysis of Spectrum saved in Disk File SD0049

Measured by: dlv

Sample Description: C-34 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 6.3200E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLOOO

COLLECT started on 30-NOV-95 at 11:45:00

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 30-NOV-95
Efficiency Calibration performed 21-NOV-95



hgtrw

o~

PK

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

=W

© 3 oW

fro

Centroid
channel

478

677

1022.

1167.
1219.
.20
.57

1323
2922

.14
591.
.38

65

05

19
59

Energy
keVv

238.88
295.59
338.41
510.64

583.19
€09.38
661.17
1461.33

PEAK

FWHM

NP R
N U oy

N NP
Uaww

ANALYSTIS

Backgnd

counts

84.
20.
21.

7.

11.
8.
16.
0.

Net Area

counts

122.
46.
32.
22.

23.
49.
22.
86.

30-NOV-95

Error

%

29.
40.
54.
53.

62.
33.
71.
21.

woow

R WN o

12:01:31

Nuclides

PB-212
PB-214
AC-228
TL-208,NA-22,
ANN-RD
TL-208
BI-214
CS-137

K-40



hgtrw

to

mple: C-34 Soil
ta collected on 30-NOV-95 at 11:45:00
e

cayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M
BA-139
-139
-226
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198

-125
-212
-7

HF-181
RU-103
KR-85

RADIONUCLTIDE

0. days,

30-NOV-95 12:01:31

0.0000 hours BEFORE the start of COLLECT.

ANALYSIS REPORT

Activity Concentration in pCi /gm
Decay
Error corrected

Measured

LLD<3.
LLD<2
LLD<2
LLD<1
LLD<1.
LLD<«8
LLD<2
LLD<9
LLD<1.
LLD<2
LLD<1.
LLD<4
LLD<2.
LLD<7
LLD<1
LLD<2
LLD<6
LLD<5
LLD<2
LLD<2
LLD<2
LLD<1.

1.
LLD<6
LLD<2
LLD<«8
LLD<3
LLD<1
LLD<2
LLD<3
LLD<2
LLD<1
LLD<«8
LLD<8
LLD<7
LLD<2
LLD<3
LLD<5
LLD<7
LLD<2.
LLD<9
LLD<7
LLD<2
LLD<3
LLD<«2
LLD<7

69E+00

.83E+01
.31E+02
.64E+00

16E+01

.39E-01
.79E-01
.38E-01

84E+00

.16E-01

70E+00

.11E-01

82E-01

.73E+00
.09E+00
.21E-01
.38E+00
.18E-01
.68E+00
.31E-01
.57E+00

94E+00
53E+00

.58E+00
.55E-01
.29E-01
.75E-01
.37E+00
.47E-01
.02E-01
.63E+00
.30E+00
.88E+00
.84E-01
.62E-01
.81E-01
.53E-01
.06E-01
.78E+00

42E-01

.10E-01
.14E+01
.87E+00
.44E-01
.86E-01
.34E+01

LLD<3
LLD<2
LLD<2
LLD<1.
LLD<1.
LLD<«8
LLD<«2
LLD<9
LLD<1.
LLD<2
LLD<1
LLD<4
LLD<2
LLD<7
LLD<1
LLD<2
LLD<6
LLD<5
LLD<2
LLD<2
LLD<2
LLD<1.
+- 4.50E-01 i.
LLD<6
LLD<2
LLD<8
LLD<3
LLD<1.
LLD<2
LLD<3
LLD<2
LLD<1
LLD<«8
LLD<8
LLD<7
LLD<2
LLD<3
LLD<5
LLD<«7
LLD<2
LLD<9
LLD<«7
LLD<2
LLD<3
LLD<2
LLD<7.

.69E+00
.83E+01
.31E+02

64E+00
16E+01

.39E-01
.79E-01
.38E-01

84E+00

.16E-01
.70E+00
.11E-01
.82E-01
.73E+00
.09E+00
.21E-01
.38E+00
.18E-01
.68E+00
.31E-01
.57E+00

94E+00
53E+00

.58E+00
.55E-01
.29E-01
.75E-01

37E+00

.47E-01
.02E-01
.63E+00
.30E+00
.88E+00
.84E-01
.62E-01
.81E-01
.53E-01
.06E-01
.78E+00
.42E-01
.10E-01
.14E+01
.87E+00
.44E-01
.86E-01

34E+01

Error

+- 4.50E-01



SR-85
I-133
BA-140
£¥:91M
, 207
e .-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
EU-152
,.;5-5234M
91
“KB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
C0-60
NA-24
SR-92
SCH-000
CsS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total

‘g:

%

L

LLD<3
LLD<2
LLD<9
LLD<3.
LLD<3

9
LLD<3.
LLD«<6.

1
LLD<2
LLD<5
LLD<4
LLD<4

3
LLD<3
LLD<1.
LLD<3.
LLD<5
LLD<2
LLD<2
LLD<3
LLD<2
LLD<3
LLD<4
LLD<4
LLD<3
LLD<4
LLD<1.
LLD<4
LLD<3
LLD<1.
LLD<1
LLD<8
LLD<1
LLD<4
LLD<1.
LLD<1
LLD<8
LLD<4
LLD<4
LLD<2
LLD<3
LLD<4
LLD<1
LLD<4

2
LLD<3.
LLD<2.
LID<2,
LLD<2.
LLD<1.
LLD<2.

.21E-01
.75E-01
.63E-01

53E-01

.14E-01
.14E-01

42E-01
48E-01

.75E+400
.72E+00
.52E-01
.92E-01
.96E-01
.77E-01
.87E-01

21E+00
12E-01

.85E-01
.86E-01
.25E+00
.20E-01
.27E-01
.92E-01
.40E-01
.45E-01
.56E+02
.28E-01

80E+00

.01E+00
.40E+00

39E+00

.18E+00
.13E-01
.22E+00
.66E-01

33E+00

.36E+00
.54E-01
.88E-01
.24E-01
.78E-01
.46E-01
.04E-01
.38E+00
.67E-01
.35E+01

82E+00

70E-01

68E-01
36E-01
39E+00
17E+00

+_

+_

+—

+
t

5.74E-01

5.83E-01

2.69E-01

5.04E+00

.81E+01

Error Quotation at 1
LLD Confidence Level

.96
at

5.13E+00

Sigma
95.0%

LLD<3
LLD<2
LLD<S.
LLD<3
LLD<3

9
LLD<3
LLD<6

1
LLD<2
LLD<5
LLD<4
LLD<4

3
LLD<3
LLD<1.
LLD<3
LLD<«5
LLD<2
LLD<2
LLD<3
LLD<2
LLD<3
LLD<4
LLD<4
LLD<3
LLD<4
LLD<1.
LLD<4
LLD<3.
LLD<1.
LLD<1.
LLD<«8.
LLD<1.
LLD<4.
LLD<1.
LLD<1.
LLD<8.
LLD<4.
LLD<4.
LLD<2.
LLD<3.
LLD<4.
LLD<1.
LLD<4.

2
LLD<3.
LLD<2.
LLD<2.
LLD<2.
LLD<1.
LLD<2.

.21E-01
.75E-01

63E-01

.53E-01
.14E-01
.14E-01 +- 5.74E-01
.42E-01
.48E-01
.75E+00 +- 5.83E-01
.72E+00
.52E-01
.92E-01
.96E-01
.77E-01 +~- 2.69E-01
.87E-01 ,

21E+00

.12E-01
.85E-01
.86E-01
.25E+00
.20E-01
.27E-01
.92E-01
.40E-01
.45E-01
.56E+02
.28E-01

80E+00

.01E+0Q0

40E+00
39E+00
18E+00
13E-01
22E+00
66E-01
33E+00
36E+00
54E-01
88E-01
24E-01
78E-01
46E-01
04E-01
38E+00
67E-01

82E+00
70E-01
68E-01
36E-01
39E+00
17E+00

.35E+01 +- 5.04E+00

.81E+01 +-

5.13E+00



Results saved in File SD0049



~ ntroid

‘ .annel

591.65
677.38
0¢©

PEAKS NOT USED IN ANALYSIS

Energy Net Area Error Gammas/sec

keV counts %
295.59 46 . 40.6 7.36E+00
338.41 32. 54 .6 5.87E+00
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.***********************************
*
* GAMMA SPECTRUM ANALYSTIS *
* *
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CANBERRA SPECTRAN-AT V4.2a
hgtrw 30-NOV-95 12:25:52

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
iltiplet Analysis Performed.

gular Output.
Analysis of Spectrum saved in Disk File SDOO055

Measured by: dlv

Sample Description: C-35 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 6.8600E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLOOO

COLLECT started on 30-NOV-95 at 12:02:25

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 30-NOV-95
Efficiency Calibration performed 21-NOV-95



hgtrw

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

Centroid
channel

478.53
678.23
704 .95
1167.67
1219.53
1279.72
1324.37
1824.01
1938.66
2294 .59
2922.04
3530.60

Energy
keV

239.08
338.84
352.19
583.43
609.35
639.43
661.75
911.59
968.94
1147.01
1461.07
1765.85

P EAK

FWHM Backgnd

keVv

WHORNNRRRRHNPR
RFNAOAGOULIUINWOND -

1 Multiplets processed.

o

<

g

ANALYSTIS

counts

67.
13.
24.
13.
13.

QoMb

Multiplet Analysis converged normally

Net Area

counts

138.
30.
81.
32.
58.
13.
45.
25.
13.

9.
79.
9.

%

25.
49.
29.
49.
32.
85.
33.
50.
65.
100.
22.
65.

Error

WRAANRFRPOOMAD OND R

30-NOV-95 12:25:52

Nuclides

PB-212
AC-228
PB-214
TL-208
BI-214

CS-137
AC-228
AC-228,RU-105

K-40



hgtrw

Decayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M
‘-139
-139
RA-226
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211

17-198
-125
I-212

BE-7
HF-181
RU-103
KR-85

’mple: C-35 Soil
ata collected on 30-NOV-95 at 12:02:25

to

RADIONUCLTIDE

0. days,

Activity Concentration in pCi /gm

Measured

LLD<3.
LLD<2.
LLD<2.
LLD<1.
LLD<1.
LLD<7.
LLD<2
LLD<1.
LLD<1.
LLD<2
LLD<1.
LLD<3
LLD<2
LLD<8
LLD<1.
LLD<2
LLD<5
LLD<5.
LLD<2
LLD<2
LLD<2
LLD<1.

1.
LLD<5
LLD<2
LLD<8
LLD<3
LLD<1.
LLD<2.
LLD<2
LLD<2
LLD<1
LLD<8

1
LLD<7.
LLD<2
LLD<3
LLD<5S
LLD<1.
LLD<2
LLD<8
LLD<7
LLD<2
LLD<3.
LLD<3.
LLD<7.

85E+00
61E+01
21E+02
S9E+00
06E+01
18E-01

.39E-01

04E+00
98E+00

.12E-01

66E+00

.69E-01
.45E-01
.23E+00

10E+00

.23E-01
.31E+00

15E-01

.20E+00
.19E-01
.44E+00

78E+00
60E+00

.77E+00
.39E-01
.36E-01
.94E-01

55E+00
82E-01

.78E-01
.18E+00
.15E+00
.46E+00
.82E+00

02E-01

.91E-01
.71E-01
.48E-01

02E+01

.73E-01
.77E-01
.98E+01
.56E+00

16E-01
09E-01
98E+01

Decay
Error corrected

LLD<3.
LLD<2
LLD<«2
LLD<1.
LLD<1.
LLD<7
LLD<2.
LLD<1.
LLD<1.
LLD<2
LLD<1.
LLD<3.
LLD<2
LLD<8.
LLD<1.
LLD<2
LLD<5
LLD<5.
LLD<«2
LLD<2
LLD<2
LLD<1.
+- 4,04E-01 1.
LLD<5.
LLD<2
LLD<«8
LLD<3
LLD<1.
LLD<2
LLD<2
LLD<2
LLD<1.
LLD<8
+- 5.34E-01 1.
LLD<?7
LLD<2
LLD<3
LLD<5
LLD<1.
LLD<2
LLD<8.
LLD<«7
LLD<2
LLD<3.
LLD<3.
LLD<«7.

85E+00

.61E+01
.21E+02

59E+00
06E+01

.18E-01

39E-01
04E+00
98E+00

.12E-01

66E+00
69E-01

.45E-01

23E+00
10E+00

.23E-01
.31E+00

15E-01

.20E+00
.19E-01
.44E+00

78E+00
60E+00
77E+00

.39E-01
.36E-01
.94E-01

S55E+00

.82E-01
.78E-01
.18E+00

15E+00

.46E+00

82E+00

.02E-01
.91E-01
.71E-01
.48E-01

02E+01

.73E-01
77E-01
.98E+01
.56E+00

16E-01
09E-01
98E+01

ANALYSTIS

30-NOV-955

Error

+- 4.04E-01

+—

5.34E-01

REPORT

12:25:52

0.0000 hours BEFORE the start of COLLECT.



SR-85
I-133
BA-140
Ap=91M
207
. .--208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88

SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total
y

LLD<3
LLD<3
LLD<1
LLD<3
LLD<2

LLD<1.
.48E-01
.44E-01
.92E+00
.68E+00
.43E-01
.77E-01
.82E-01

LLD<3
LLD<6

1
LLD<2
LLD<6
LLD<6
LLD<6

7.
LLD«<6.
LLD<1.
.21E-01
.28E-01

LLD<3
LLD<5

LLD<3.
LLD<1.
.49E-01
.72E-01
.02E-01
.80E-01
.01E-01
.99E+02
.88E-01

LLD<3
LLD<3
LLD<3
LLD<2
LLD<3
LLD<?2
LLD<3

1.
.70E+00
.03E+00

LLD<3
LLD<4

LLD<1.
.44E-01

LLD<5

LLD<5.
.93E-01
.24E-01

LLD<8
LLD<3

LLD<1.
LLD<1.
.02E+00
.83E-01
.91E-01
.53E-01
.53E-01

LLD<1
LLD<4
LLD<«3
LLD<3
LLD<3

LLD<1.
LLD<1.
.42E-01

LLD<4

1.
.39E+00

LLD<2

LLD<1.
.73E-01
.00E-02
.00E-01

LLD<2
LLD<8
LLD<«3

LLD<1.

.49%E-01
.82E-01
.12E+00
.29E-01
.70E-01

10E+00

10E-01
02E-01
03E+00

41E-01
80E+00

75E+00

12E+00

92E-01

02E+00
67E+00

77E-01
79E+00

99E+01

39E+00

23E+00

+—

+-

+_

6.24E-01

2.35E-01

8.80E-01

4.44E+00

Error Quotation at 1
LLD Confidence Level

.96

at

4.63E+00

Sigma
95.0%

LLD<3
LLD<3
LLD<«1
LLD<3
LLD<?2
LLD<1
LLD<3
LLD<6

1
LLD<2
LLD<«6
LLD<6
LLD<6

7
LLD<6
LLD<1.
LLD<3
LLD<«5
LLD<3
LLD<1.
LLD<3
LLD<3
LLD<3
LLD<2
LLD<3
LLD<2
LLD<3

1
LLD<3
LLD<4
LLD<1.
LLD<5
LLD<5
LLD<8
LLD<3
LLD<1
LLD<1.
LLD<1
LLD<4
LLD<3
LLD<3
LLD<3
LLD<1.
LLD<1.
LLD<4

1.
LLD<2
LLD<1.
LLD<2
LLD<8.
LLD<3.
LLD<1.

.77E+01 +- 4.63E+00

.49E-01
.82E-01
.12E+00
.29E-01
.70E-01
.10E+00
.48E-01
.44E-01
.92E+00 +- 6.24E-01
.68E+00
.43E-01
.77E-01
.82E-01
.10E-01 +- 2.35E-01
.02E-01

03E+00

.21E-01
.28E-01
.41E-01

80E+00

.49E-01
.72E-01
.02E-01
.80E-01
.01E-01
.99E+02
.88E-01
.75E+00 +- 8.80E-01
.70E+00
.03E+00

12E+00

.44E-01
.92E-01
.93E-01
.24E-01
.02E+00

67E+00

.02E+00
.83E-01
.91E-01
.53E-01
.53E-01

77E-01
79E+00

.42E-01

99E+01 +- 4.44E+00

.39E+00

39E+00

.73E-01

00E-02
00E-01
23E+00



Results saved in File SD0O055



PEAKS NOT USED IN ANALYSIS

~~ ntroid Energy Net Area Error Gammas/sec

; annel kev counts %

678.23 338.84 30. 49 .4 5.54E+00
1167.67 583.43 32. 49.8 1.00E+01
1279.72 639.43 13. 85.6  4.48E+00
1938.66  968.94 13. 65.5 6.59E+00
2294.59 1147.01 9. 100.6 5.32E+00
3530.60 1765.85 9. 65.3 6.68E+00

010
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GAMMA SPECTRUM ANALYSTIS
*
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CANBERRA SPECTRAN-AT V4.2a

hgtrw 30-NOV-95 12:46:25

ANALYSTIS PARAMETERS

MCA Unit Number: - 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
Multiplet Analysis Performed.

gular Output.
Analysis of Spectrum saved in Disk File SD0058
Measured by: dlv

Sample Description: C-36 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 7.0000E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANL00O

COLLECT started on 30-NOV-95 at 12:27:27

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 30-NOV-95
Efficiency Calibration performed 21-NOV-95



hgtrw 30-NOV-95 12:46:25

~ PEAK ANALYSTIS

oy

PK Centroid Energy FWHM Backgnd Net Area Error Nuclides

channel keV keV counts counts %

1C 478.53 239.08 1.3 36. 169. 20.8 PB-212
2C 484 .89 242 .26 1.3 27. 38. 45.1 PB-214
3 591.73 295.63 1.6 33. 35. 60.7 PB-214
4 678.32 338.89 0.7 17. 29. 55.1 AC-228
5 705.56 352.50 1.4 21. 66. 32.3 PB-214
6 885.40 442 .36 1.3 12. 11. 114.1

7 1220.10 609.63 1.6 10. 54. 32.8 BI-214
8 1759.74 879.45 0.7 0. 8. 69.3

9 1823.79 911.48 1.8 3. 37. 35.9 AC-228
10C 2923.18 1461.64 2.5 9. 100. 22.1 K-40

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

1 Multiplets processed.

C - Multiplet Analysis converged normally




hgtrw

cayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M
BA-139
-139
-226
BA-141
KrR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198

-125
-212
E-7

HF-181
RU-103
KR-85

mple: C-36 Soil
ta collected on 30-NOV-95 at 12:27:27
e 0.0000 hours BEFORE the start of COLLECT.

to

0. days,

RADIONUCLTIDE

30-NOV-95 12:46:25

ANALYSTIS REPORT

Activity Concentration in pCi /gm
Decay
corrected

Measured

LLD<3
LLD<2

LLD<1.
LLD<1.
LILD<1.
.40E-01
.46E-01
.04E+00

LLD<7
LLD<2
LLD<1

LLD<1.
LLD<2.
LLD<1.
.44E-01
.76E-01
.15E+00

LLD<3
LLD<2
L.I.D<8

LLD<1.
LLD<2.
.49E+00

LLD<5

LLD<5.
.01E+00

LLD<2

LLD<2.
.45E+00

LLD<2

LLD<1.
1.
.08E+00

LLD<6

LLD<2.
.41E-01
.45E-01

LLD<8
LLD<3

LLD<1.
.84E-01
.86E-01

LLD<2
LLD<2

LLD<2.
LLD<1.
.87E+00

LLD<7

1.
LLD<6.
.63E-01
.38E-01
.88E-01
.53E+00

LLD<2
LLD<3
LLD<4
LLD<9

LLD<2.
.64E-01
.28E+01
.37E+00
.22E-01
.27E-01
.20E+01

LLD<8
LLD<6
LLD<2
LLD<3
LLD<2
LLD<7

.28E+00
.43E+01

97E+02
64E+00
17E+401

91E+00
26E-01
64E+00

02E+00
06E-01

40E-01
28E-01

79E+00
91E+00

01E-01

S55E+00

29E+00

21E+00

46E+00
10E-01

32E-01

+_

+—

Error

4.02E-01

4.74E-01

LLD<3.
LLD<2.
LLD<1.
LLD<1.
LLD<1.
LLD<7.
LLD<2.
LLD<1.
LLD<1.
LLD<2.
LLD<1.
LLD<3.
LLD<2.
LLD<8.
LLD<1.
LLD<2.
LLD<5.
LLD<5.
LLD<2.
LLD<2.
LLD<2.
LLD<1.

1
LLD<6.
LLD<2.
LLD<8.
LLD<3.
LLD<1.
LLD<2.
LLD<2.
LLD<2.
LLD<1.
LLD<«7.

1.
LLD<6.
LLD<2.
LLD<3.
LLD<«4.
LLD<9.
LLD<2.
LLD<8.
LLD«<6.
LLD<2.
LLD<3.
LLD<2.
LLD<7.

28E+00
43E+01
97E+02
64E+00
17E+01
40E-01
46E-01
04E+00
91E+00
26E-01
64E+00
44E-01
76E-01
15E+00
02E+00
06E-01
49E+00
40E-01
01E+00
28E-01
45E+00
79E+00

.91E+00

08E+00
01lE-01
41E-01
45E-01
55E+00
84E-01
86E-01
29E+00
21E+00
87E+00
46E+00
10E-01
63E-01
38E-01
88E-01
53E+00
32E-01
64E-01
28E+01
37E+00
22E-01
27E-01
20E+01

Error

e,

+- 4.02E-01

+- 4.74E-01



SR-85

I-133
BA-140

91M
207

. a=208

¢
§

SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
1-134
TL-207
Y-88
AC-228
EU-152
£ -234M
. .-91
“KB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total

5

Error Quotation at 1.

LLD<3.
LLD<3.
LLD<1.
LLD<2
LLD<2.
LLD<1.
LLD<3
LLD<5

1.
LLD<2
LLD<5
LLD<«4
LLD<4
LLD<3
LLD<3.
LLD<9
LLD<3
LLD<5
LLD<3
LLD<1
LLD<3.
LLD<4
LLD<4
LLD<2
LLD<2.
LLD<2
LLD<3

2
LLD<3
LLD<4
LLD<1.
LLD<9.
LLD<8
LLD<1.
LLD<5S
LLD<1
LLD<1.
LLD<«8
LLD<4
LLD<5
LLD<5
LLD<2
LLD<4
LLD<1
LLD<4

2
LLD<3
LLD<1.
LLD<3
LLD<4
LLD<1
LLD<1.

15E-01
01E-01
01E+00

.79E-01

90E-01
21E+00

.19E-01
.85E-01

77E+00

.82E+00
.41E-01
.03E-01
.06E-01
.85E-01

64E-01

.86E-01
.47E-01
.67E-01
.20E-01
.90E+00

47E-01

.02E-01
.13E-01
.88E-01

86E-01

.46E+02
.22E-01
.53E+00
.77E+00
.05E+00

20E+00
15E-01

.12E-01

01E+00

.52E-01
.48E+00

58E+00

.56E-01
.53E-01
.05E-01
.25E-01
.89E-01
.09E-01
.45E+00
.22E-01
.46E+01
.80E+00

28E+00

.87E-01
.15E-01
.26E+00

65E+00

+ -

+-

5.82E-01

9.08E-01

5.51E+00

.22E+01

LLD Confidence Level

96
at

5.65E+00

Sigma
95.0%

LLD<3
LLD<3
LLD<1
LLD<2
LLD<2

LLD<3
LLD<5

1
LLD<2
LLD<5
LLD<4
LLD<4
LLD<«3
LLD<3
LLD<9
LLD<3
LLD<5
LLD<3

LLD<3
LLD<4
LLD<4
LLD<2
LLD<«2
LLD<2
LLD<3

2
LLD<3
LLD<4

LLD<9
LLD<8

LLD<5
LLD<1

LLD<1.

LLD<8
LLD<4
LLD<5
LLD<5
LLD<2
LLD<4
LLD<1
LLD<4

2
LLD<3

LLD<1.
.87E-01
.15E-01
.26E+00

LLD«<3
LLD<4
LLD<1

LLD<1.

.15E-01
.01E-01
.01E+00
.79E-01
.90E-01
LLD<1.

21E+00

.19E-01
.85E-01
.77E+00
.82E+00
.41E-01
.03E-01
.06E-01
.85E-01
.64E-01
.86E-01
.47E-01
.67E-01
.20E-01
LLD<1.

90E+00

.47E-01
.02E-01
.13E-01
.88E-01
.86E-01
.46E+02
.22E-01
.53E+00
.77E+00
.05E+00
LLD<1.

20E+00

.15E-01
.12E-01
LLD<1.
.52E-01
.48E+00

01E+00

58E+00

.56E-01
.53E-01
.05E-01
.25E-01
.89E-01
.09E-01
.45E+00
.22E-01
.46E+01
.80E+00

28E+00

65E+00

+- 5.82E-01

+- 9.08E-01

+- 5.51E+00

.22E+01

+- 5.65E+00



Results saved in File SD0058



PEAKS NOT USED IN ANALYSIS

ntroid Energy Net Area Error Gammas/secC

- nnel keV counts %

" 484.89 242.26 38. 45.1  5.16E+00
591.73  295.63 35. 60.7 5.60E+00
678.32  338.89 29. 55.1 5.36E+00
885.40  442.36 11. 114.1 2.60E+00

1759.74  879.45 8. 69.3 3.75E+00
010
"
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CANBERRA SPECTRAN-AT V4 .2a

hgtrw 30-NOV-95 13:00:41

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
Multiplet Analysis Performed.

‘gular Output.

Analysis of Spectrum saved in Disk File SD0059
Measured by: dlv

Sample Description: Bkg Soil (NES L.A. ©

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 6.2600E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLO0OO

COLLECT started on 30-NOV-95 at 12:47:17

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 30-NOV-95
Efficiency Calibration performed 21-NOV-95



ey

PK Centroid

channel
1 478 .69
2 556.93
3 705.4¢6
4 1022.50
5 1167.72
6 1220.03
7 2923.09

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

Enerqgy
keV

239.16
278 .24

352.45
510.87

583.45
609.59
1461.59

PEAK

FWHM Backgnd

keVv

1.6
2.1

NN
129

ANALYSTIS

counts

44 .
17.

19.
7.

11.
10.
6.

Net Area

counts

115.
16.

61.
22.

30.
46.
82.

30-NOV-95 13:00:41

Error

%

25.
88.

33.
55.

51.
35.
24.

N WO o

Nuclides

PB-212
TL-208,NP-239,
HG-203

PB-214
TL-208,NA-22,
ANN-RD

TL-208

BI-214

K-40



hgtrw

ecayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M
BA-139
-139
-226
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198

-125
-212
E-7

HF-181
RU-103
KR-85

to

RADIONUCLTIDE

mple: Bkg Soil (NES L.A. o
ta collected on 30-NOV-95 at 12:47:17

0. days,

Activity Concentration in pCi /gm

Measured

LLD<3
LLD<2
LLD<2

LLD<1.
LLD<1.
.59E-01
.52E-01
.86E-01

LLD<7
LLD<2
LLD<9

LLD<1.
.00E-01

LLD<2

LLD«<1.
.29E-01
.39E-01

LLD<3
LLD<?2

LLD<9.
LLD<1.
.26E-01
.41E+00

LLD<2
LLD<5

LLD<4.
.33E+00
.68E-01
.29E+00

LLD<2
LLD<2
LLD<2

LLD<1.
1.
.62E+00

LLD<?7

LLD<2.
.94E-01

LLD<8

LLD<3.
LLD<1.

1.
.67E-01
.19E+00

LLD<2
LLD<2

LLD<1.
.20E+00

LLD<«8

1.
LLD«<6.
.02E-01

LLD<3

LLD<3.
LLD<5.
.27E+00
.66E-01

LLD<8
LLD<2

LLD<9.
.98E+01
.85E+00
.80E-01
.04E-01
.69E+01

LLD<7
LLD<2
LLD<2
LLD<3
LLD<7

.54E+00
.33E+01
.07E+02

72E+00
10E+01

95E+00

59E+00

61E+00
11E+00

71E-01

77E+00
45E+00

19E-01
61E-01
49E+00
40E-01
19E+00

52E+00
68E-01

52E-01
21E-01

26E-01

Decay
Error corrected

LLD<3
LLD<2
LLD«<2
LLD<1.
LLD<1.
LLD<7
LLD«<2
LLD<9
LLD<«1.
LLD<2
LLD<1
LLD<3
LLD<2
LLD<9
LLD<1
LLD<«2
LLD<5.
LLD<4
LLD<«2
LLD<2
LLD<2
LLD<1.
+- 3.70E-01 1
LLD<7
LLD<2
LLD<8
LLD<3
LLD<1.
+- 1.25E-01 1.
LLD<2
LLD<2
LLD<1.
LLD<8
+- 5.17E-01 1.
LLD<6
LLD<3
LLD<3
LLD<5.
LLD<8.
LLD<2.
LLD<9.
LLD<7.
LLD<2.
LLD<2.
LLD<3.
LLD<7.

.54E+00
.33E+01
.07E+02

72E+00
10E+01

.59E-01
.52E-01
.86E-01

95E+00

.00E-01
.59E+00
.29E-01
.39E-01
.61E+00
.11E+00
.26E-01

41E+00

.71E-01
.33E+00
.68E-01
.29E+00

77E+00

.45E+00
.62E+00
.19E-01
.94E-01
.61E-01

49E+00
40E-01

.67E-01
.19E+00

19E+00

.20E+00

52E+00

.68E-01
.02E-01
.52E-01

21E-01
27E+00
66E-01
26E-01
98E+01
85E+00
80E-01
04E-01
69E+01

ANALYSTIS

+—

+—

+—

30-NOV-95

Error

3.70E-01

1.25E-01

5.17E-01

REPORT

13:00:41

0.0000 hours BEFORE the start of COLLECT.

AN,
N



SR-85
I-133
BA-140
~ 91M
) 207
.iL-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228

\@m,;» T

SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total

LLD<3
LLD<3
LLD<«8
LLD<3.
LLD<2

1
LLD<3
LLD<5

1.
.85E+00
.49E-01
.91E-01

LLD<2
LLD<6
LLD<3
LLD<3.
LLD<4
LLD<3
LLD<1.
LLD<3
LLD<7
LLD<4
LLD<2
LLD<3
LLD<3.
LLD<4.
LLD<4
LLD<4.
LLD<2
LLD<3
LLD<1
LLD<3
LLD<3.
LLD<1
LLD<1.
LLD<6.
LLD<1
LLD<5
LLD<1.
LLD<1
LLD<1.
LLD<5
LLD<3.
LLD<2
LLD<3
LLD<4.
LLD<2.
LLD<4.

2.
LLD<3.
LLD<1.
LLD<3.
LLD<2.
LLD<1.
LLD<2.

.36E-01
.50E-01
.65E-01

04E-01

.65E-01
.21E+00
.48E-01
.80E-01

68E+00

94E-01

.30E-01
.86E-01

11E+00

.46E-01
.09E-01
.23E-01
.32E+00
.38E-01

53E-01
13E-01

.28E-01

56E-01

.52E+02
.01E-01
.74E+00
.64E+00

58E+00

.20E+00

20E+00
77E-01

.27E+00
.49E-01

83E+00

.92E+00

17E+00

.67E-01

07E-01

.59E-01
.87E-01

87E-01
42E+00
98E-01
25E+01
0SE+00
13E+00
80E-01
38E-01
80E+00
19E+00

+..

6.17E-01

+- 6.04E-01

+
i

5.51E+00

Error Quotation at 1
LLD Confidence Level

.96

at

5.61E+00

Sigma
95.0%

LLD<3
LLD<3
LLD<8
LLD<3
LID<2

1.
.48E-01

LLD<3

LLD<S.

1.
.85E+00
.49E-01
.91E-01
.94E-01
.30E-01
.86E-01
.11E+00
.46E-01
.09E-01

LLD<2
LLD<«6
LLD<3
LLD<3
LLD<4
LLD<3
LLD<1
LLD<3
LLD<7

LLD<4.
.32E+00
.38E-01
.53E-01
.13E-01
.28E-01
.56E-01
.52E+02
.01E-01

LLD<2
LLD<3
LLD<3
LLD<4
LLD<4
LLD<4
LLD<2
LLD<3

LLD<1.
.64E+00
.58E+00

LLD<3
LLD<3

LLD<1.
LLD<1.
.77E-01

LLD<6

LLD<1.
.49E-01

LLD<5

LLD<1.
.92E+00
LLD<1.
.67E-01
.07E-01
.59E-01
.87E-01
.87E-01
.42E+00
.98E-01
.25E+01 +-
.05E+00

LLD<«1

LLD<5
LLD<3
LLD<2
LLD<3
LLD<4
LLD<2
LLD<4

2
LLD«<3

LLD<1.
.80E-01
.38E-01
.80E+00
.19E+00

LLD<3
LLD<2
LLD<1
LLD<2

.36E-01
.50E-01
.65E-01
.04E-01
.65E-01

21E+00 +- 6.17E-01

80E-01

68E+00 +~ 6.04E-01

23E-01

74E+00
20E+00
20E+00
27E+00
83E+00

17E+400

13E+00

5.51E+00

.85E+01 +-

5.61E+00



Results saved in File SD0059

, ALL PEAKS USED IN ANALYSIS
10
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N GAMMA SPECTRUM ANALYSTIS

*
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CANBERRA SPECTRAN-AT V4.2a

hgtrw 30-NOV-95 13:19:47

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
Multiplet Analysis Performed.
o~

gular Output.
Analys1s of Spectrum saved in Disk File SD0036
Measured by: dlv

Sample Description: C-3 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 8.6700E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLO0O0O

COLLECT started on 30-NOV-95 at 13:01:46

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 30-NOV-95
Efficiency Calibration performed 21-NOV-95



hgtrw

PK Centroid
channel

478

1167

1324

O d whopR

2922

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

590.
705.
.34
1220.
.59
1823.
.49

.19

85
13

15

02

Energy
keVv

238

295,

352

583.
609.
661.
911.

1461

.91
19
.28
26
66
86
10
.29

PEAK

FWHM Backgnd

keVv

WWNOOR N K
OB HOWNJO

1 Multiplets processed.

$ - Multiplet Analysis Terminated because of no CHI-SQ

ANALYSTIS

counts

69.
30.
11.
11.
i6.
6.
3.
4.

Net Area

counts

133.
46.
73.
42.
41.
22.
26.
89.

S

30-NOV-95 13:19:47

Error Nuclides

%

25.0 PB-212
46.9 PB-214
26.5 PB-214
38.5 TL-208
43.9 BI-214
54.8 C(CS-137
43.6 AC-228
22.0 K-40

improvement




hgtrw

M nple: C-3 Soil
’ .a collected on 30-NOV-95 at 13:01:46

= .ecayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M

TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198

=125

212
“q,‘_-,-7

HF-181

RU-103
KR-85

to

0. days,

RADIONTUCLTIDE

Activity Concentration in pCi /gm

Measured

LLD<2
LLD<2

LLD<1.
.31E+400
.12E+00
.81E-01
.26E-01
.14E-01
.46E+00

LLD<1
LLD<9
LLD<6
LLD<2
LLD<«8
LLD<1

LLD<1.
LLD<1.
.28E-01
.06E-01

LLD<3
LLD<2

LLD<7.
.86E-01

LLD<8

LLD<1.
.20E+00
.11E-01
.93E+00
.19E-01
.10E+00

LLD<4
LLD<4
LLD<1
LLD<2
LLD<2

LLD<1.
.22E+00
.07E+00
.12E-01
.87E-01
.93E-01
.28E+00
.30E-01
.15E-01

1
LLD<5
LLD<2
LLD<7
LLD<2
LLD<1
LLD<2
LLD<2

LLD<1.
.13E-01
.17E+00
.30E+00
.34E-01
.04E-01
.64E-01
.76E-01
.40E+00

LLD<«9
LLD<6

1
LLD<5
LLD<2
LLD<2
LLD<3
LLD<7

LiD<1.
.57E-01
.14E+01
.11E+00
.80E-01
.69E-01

LLD<5
LLD<5
LLD<2
LLD<2
LLD<2

LLD<5.

.65E+00
.16E+01

80E+02

84E-01
51E+00

28E+00

80E-01

59E+00

96E+00

S2E-01

96E+01

Error

30-NOV-95 13:19:47

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

co

LLD<2
LLD<2

LLD<1.
LLD<1.

LLD<«9
LLD<6
LLD<2

LLD<8.
LLD<1.

LLD<«1
LLD<1
LLD<3
LLD<2
LLD<7
LLD<8

LLD<1.

LLD<4
LLD<4

LLD<1.

" LLD<2

+- 3.06E-01

+- 3.46E-01

LLD<2

LLD<1.
1.

LLD<5
LLD<2
LLD<7
LLD<2
LLD<1
LLD<2
LLD<2

LLD<1.

LLD<9
LLD<6

1
LLD<5
LLD<2
LLD<2
LLD<3
LLD«<7

LLD<1.

LLD<5
LLD<5
LLD<2
LLD<2
LLD<2
LLD<S

Decay
rrected

.65E+00
.16E+01
80E+02
31E+00
.12E+00
.81E-01
.26E-01
14E-01
46E+00
.84E-01
.51E+00
.28E-01
.06E-01
.28E+00
.86E-01
80E-01
.20E+0Q0
.11E-01
93E+00
.19E-01
.10E+00
59E+00
22E+00
.07E+00
.12E-01
.87E-01
.93E-01
.28E+00
.30E-01
.15E-01
96E+00
.13E-01
.17E+00
.30E+00
.34E-01
.04E-01
.64E-01
.76E-01
.40E+00
92E-01
.57E-01
.14E+01
.11E+00
.80E-01
.69E-01
.96E+01

Error

+- 3.06E-01

+—

3.46E-01



SR-85
I-133
BA-140
91M
-207
TL-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228

-152
-234M
-91

RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total

Error Quotation at 1.

LLD<2
LLD<2
LLD<7
LLD<2
LLD<2
LLD<9
LLD<2
LLD<4

1
LLD<2
LLD<3
LLD<3
LLD<3

2
LLD<3
LLD<8
LLD<3
LLD<5.
LLD<2
LLD<1.
LLD<2
LLD<2
LLD<2
LLD<2
LLD<2
LLD<2
LLD<3

1.
LLD<2
LLD<2
LLD<1.
LLD«<6
LLD<6
LLD<8
LLD<4
LLD<1.
LLD<1.
LLD<5
LLD<3
LLD<2
LLD<2
LLD<2
LLD<3
LLD<9.
LLD<4

1.
LLD<2.
LLD<«8
LLD<2
LLD<«1.
LLD<5.
LLD<1.

.61E-01
.34E-01
.89E-01
.34E-01
.36E-01
.87E-01
.43E-01
.78E-01
.07E+00
.39E+00
.95E-01
.32E-01
.35E-01
.78E-01
.13E-01
.23E-01
.05E-01

05E-01

.73E-01

62E+00

.34E-01
.81E-01
.82E-01
.56E-01
.88E-01
.51E+02
.12E-01

41E+00

.57E+00
.12E+00

15E+00

.11E-01
.03E-01
.12E-01
.16E-01

03E+00
54E+00

.85E-01
.38E-01
.64E-01
.94E-01
.84E-01
.90E-01

30E-01

.03E-01

78E+01
69E+00

.59E-01
.16E-01

40E-01
26E-01
58E+00

+- 4.69E-01

+-

+-

1.52E-01

6.18E-01

3.96E+00

.31E+01

LLD Confidence Level

96
at

4.06E+00

Sigma
95.0%

LLD<2.
LLD<2
LLD<7
LLD<2
LLD<2
LLD<9
LLD<?2
LLD<4

1
LLD<2
LLD<3
LLD<3
LLD<3

2
LLD<3
LLD<8
LLD<3
LLD<5.
LLD<2
LLD<1.
LLD<2
LLD<2
LLD<2
LLD<2
LLD<2
LLD<2
LLD<3

1.
LLD<2
LLD<2
LLD<1.
LLD<6
LLD«<6
LLD<8.
LLD<4
LLD<1.
LLD<1.
LLD<5
LLD<3
LLD<2
LLD<2
LLD<2
LLD<3
LLD<9.
LLD<4

1
LLD<2.
LLD<8
LLD<2
LLD<1.
LLD<5
LLD<1.

.31E+01 +- 4.06E+00

61E-01

.34E-01 .
.89E-01
.34E-01
.36E-01
.87E-01
.43E-01
.78E-01
.07E+00 +- 4.69E-01
.39E+00
.95E-01
.32E-01
.35E-01
.78E-01 +- 1.52E-01
.13E-01
.23E-01
.05E-01

05E-01

.73E-01

62E+00

.34E-01
.81E-01
.82E-01
.56E-01
.88E-01
.51E+02
.12E-01 =

41E+00 +- 6.18E-01 S

.57E+00
.12E+00

15E+00

.11E-01
.03E-01

12E-01

.16E-01

03E+00
54E+00

.85E-01
.38E-01
.64E-01
.94E-01
.84E-01
.90E-01

30E-01

.03E-01
.78E+01 +- 3.96E+00

69E+00

.59E-01
.16E-01

40E-01

.26E-01

S8E+00



Results saved in File SD0036

-

LN



PEAKS NOT USED IN ANALYSIS

6ntroid Energy Net Area Error Gammas/sec

annel keV counts %

590.85 295.19 46 . 46.9 7.35E+00
1167.34 583.26 42. 38.5 1.32E+01
0:©
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CANBERRA SPECTRAN-AT V4.2a

hgtrw 30-NOV-95 13:33:40

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.

Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.
Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.

#"ltiplet Analysis Performed.

‘wuééular Output.

Analysis of Spectrum saved in Disk File SD0037
Measured by: dlv

Sample Description: C-2 Soil
Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 6.4700E+02 gm / Conversion Factor:

Standard Size: 8.8840E+02 gm
Analysis Library file: ANL00O

COLLECT started on 30-NOV-95 at 13:20:50
COLLECT Live Time: 600. seconds

Real Time: 601. seconds
Dead Time: 0.17 %

1.0000E+00

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

Energy Calibration performed 30-NOV-95
Efficiency Calibration performed 21-NOV-95

Mot



o)

trw ' 30-NOV-95 13:33:40
6 PEAK ANALYSTIS

PK Centroid Energy FWHM Backgnd Net Area Error Nuclides

channel keV keV counts counts %
1 478.14 238.88 1.1 60. 108. 28.3 PB-212
2 591.55 295.54 1.1 27. 25. 71.8 PB-214
3 1167.90 583.54 0.8 13. 29. 52.8 TL-208
4 1324.38 661.76 2.3 10. 45. 35.7 (CS8-137
5 1821.45 910.31 1.2 2. 19. 49.2 AC-228
6 2922.18 1461.14 2.0 2. 64. 25.9 K-40

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%



hgtrw

-
: ple:

Decayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M
M:%t139
Qm =139
RA-226
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
Aﬁ”—l98
; ‘125
gy 212
BE-7
HF-181
RU-103
KR-85

C-2 Soil
“wwata collected on 30-NOV-95 at 13:20:50
0.0000 hours BEFORE the start of COLLECT.

to

0. days,

RADIONUCLTIDE

30-NOV-95 13:33:40

ANALYSTIS REPORT

Activity Concentration in pCi /gm

Measured

LLD<3
LLD<2
LLD<2

LLD<1.
.21E+01
.55E-01
.51E-01
.82E-01

LLD<1
LLD<7
LLD<2
LLD<9

LLD<1.
.28E-01
.77E+00
.57E-01
.62E-01
.21E+00

LLD<2
LLD<1
LLD<3
LLD<2
LLD<9

LLD<1.
.25E-01
.44E+00
.92E-01
.26E+00
.22E-01
.48E+00

LLD<2
LLD<5
LLD<5
LLD<2
LLD<2
LLD<2

LLD<1.

1.
.95E+00
.37E-01
.56E-01
.42E-01

LLD<5
LLD<2
LLD<9
LLD<3

LLD<1.
.75E-01
.86E-01

LLD<2
LLD<2

LLD<2.
LLD<1.
.70E+00
.17E-01
.85E-01
.69E-01
.84E-01

LLD<?7
LLD<9
LLD<6
LLD<2
LLD<3

LLD<5.
.28E+00
.74E-01
.69E-01
.02E+01
.47E+00
.45E-01
.43E-01

LLD<«9
LLD<2
LLD<7
LLD<9
LLD<2
LLD<3
LLD<2

LLD<8.

.46E+00
.61E+01
.15E+02

65E+00

95E+00

11E+400

81E+00
32E+00

585E+00

42E+00
14E+00

02E-01

03E+01

+—

Error

3.76E-01

Decay

corrected

LLD<3
LLD<2
LLD<2

LLD<1.

LILD<1
LLD<7
LLD<2
LLD<9

LLD<1.

LLD<2
LLD<1
LLD<3
LLD<2
LLD<9

LLD<1.

LLD<2
LLD<5
LLD<5
LLD«<«2
LLD<2
LILD<2

LLD<1.
1.

LLD<5
LLD<2
LLD<9
LLD<3

LLD<1.

LLD<2
LLD<2
LLD<2

LLD<1.

LLD<7

LLD<9.

LLD<6
LLD<«2
LLD<3
LLD<5

LLD<9.

LLD<2
LLD<7
LLD<9
LLD<2
LLD<3
LLD<2
LLD<8

.46E+00
.61E+01
.15E+02
65E+00
.21E+01
.55E-01
.51E-01
.82E-01
95E+00
.28E-01
.77E+00
.57E-01
.62E-01
.21E+00
11E+00
.25E-01
.44E+00
.92E-01
.26E+00
.22E-01
.48E+00
81E+00
32E+00
.95E+00
.37E-01
.56E-01
.42E-01
55E+00
.75E-01
.86E-01
.42E+00
14E+00
.70E+00
17E-01
.85E-01
.69E-01
.84E-01
.02E-01
28E+00
.74E-01
.69E-01
.02E+01
.47E+00
.45E-01
.43E-01
.03E+01

Error

+- 3.76E-01



SR-85
I-133
-140
91M
BI-207
TL-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88

C-228
-152
-234M

SR-91
RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

‘Irtal

LLD<3
LLD<3

LLD<8.
.38E-01

LLD<3

LLD<2.
LLD<1.
LLD<3.
.12E-01

LLD<4

LLD<1.
.93E+00

LLD<2

LLD<5.
.67E-01

LLD<7

LLD<7.
.51E-01
.28E-01
.99E-01
.05E-01

.
LLD<6é
LLD<9
LLD<3

LLD«<5.
.31E-01
.00E+00
.34E-01
.85E-01
.60E-01
.66E-01
.70E-01
.20E+02
.12E-01
.41E+00
.37E+00
.27E+00

LLD<3
LLD<2
LLD<3
LLD<2
LLD<3
LLD<3
LLD<3
LILD<3
LLD<4

1
LLD<3
LLD<4

LLD<1.
.05E-01

LLD<9

LLD<6.
LLD<1.
.67E-01

LLD<4

LLD<1.
LLD<1.
LLD<6.
.67E-01
.91E-01

LLD<4
LLD<4

LLD<3.
.05E-01

LLD<3

LLD<5.
.83E+00
.40E-01

LLD<1
LLD<5

1.
LLD<1.
.85E-01
.14E-01
.62E-01

LLD<5S
LLD<3
LLD<3

LLD<1.
.80E-01

LLD<4

.51E-01
.14E-01

94E-01
81E-01
19E+00
45E-01
00E+00
67E-01

73E-01

14E-01

31E+00

37E-01
09E+00

56E+00
59E+00
99E-01
94E-01
46E-01

70E+01
64E+00

43E+00

+- 2.69E-01

+- 6.95E-01

+
'

4 .45E+00

.05E+01

Error Quotation at 1
T.T.D Confidence Level

.96
at

4 .53E+00

Sigma
o5 0%

LLD<3.51E-01
LLD<3.14E-01
LLD<8.94E-01
LLD<3.38E-01
LLD<2.81E-01
LLD<1.19E+00
LLD<3.45E-01
LLD<4 .12E-01
LLD<1.00E+00
LLD<2.93E+00
LLD<5.67E-01
LILD<7.67E-01
LLD<7.73E-01
7.51E-01 +-
LLD<6.28E-01
LLD<9.99E-01
LLD<3.05E-01
LLD<5.14E-01
LLD<3.31E-01
LLD<2.00E+00
LLD<3.34E-01
LILD<2.85E-01
LLD<3.60E-01
LLD<3.66E-01
LLD<3.70E-01
LLD<3.20E+02
LLD<4 .12E-01
1.41E+00 +-
LLD<3.37E+00
LLD<4.27E+00
LLD<1.31E+00
LLD<9.05E-01
LLD<6.37E-01
LLD<1.09E+00
LLD<4 .67E-01
LLD<1.56E+00
LLD<1.59E+00
LLD<6.99E-01
LLD<4 .67E-01
LLD<4.91E-01
LLD<3.94E-01
LLD<3.05E-01
LLD<5.46E-01
LLD<1.83E+00
LLD<5.40E-01
1.70E+01 +-
LLD<1.64E+00
LLD<5.85E-01
LLD<3.14E-01
LLD<3.62E-01
LLD<1.43E+00
LLD<4 .80E-01

2.05E+01 +-

P N

2.69E-01

6.95E-01

4 .45E+00

4 .53E+00



Results saved in File SD0037

-




PEAKS NOT USED IN ANALYSIS

ntroid Energy Net Area Error Gammas/sec

channel keV counts %
591.55 295.54 25. 71.8 4 .08E+00
1167.90 583.54 29. 52.8 9.26E+00
010

pe
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CANBERRA SPECTRAN-AT V4.2a

GAMMA SPECTRUM ANALYSTIS

* o4 ¥ *

hgtrw 30-NOV-95 13:50:09

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: . 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.

Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.
Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.

‘Egltiplet Analysis Performed.

éﬁular Output.

M%halysis of Spectrum saved in Disk File SD0038

Measured by: div

Sample Description: C-45 Soil
Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 6.3900E+02 gm / Conversion Factor:

Standard Size: 8.8840E+02 gm
Analysis Library file: ANLO0OO

COLLECT started on 30-NOV-95 at 13:34:29
COLLECT Live Time: 600. seconds

Real Time: 601. seconds
Dead Time: 0.17 %

1.0000E+00

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

Energy Calibration performed 30-NOV-95
Efficiency Calibration performed 21-NOV-95

[

L



hgtrw _ 30-NOV-95 13:50:09

‘l.) PEAK ANALYSTIS
PK Centroid Energy FWHM Backgnd Net Area Error Nuclides
channel keVv keV counts counts %

1 478 .16 238.90 1.3 66. 90. 33.7 PB-212
2 591.54 295.53 0.7 23. 42 . 46.4 PB-214
3 677.52 338.48 2.6 15. 26. 58.3 AC-228
4 704.97 352.20 1.9 30. 60. 38.0 PB-214
5 1167.77 583.47 1.4 8. 40. 38.0 TL-208
6 1219.41 609.29 1.3 5. 56. 28.9 BI-214
7 1821.71 910.44 0.7 7. 32. 43.8 AC-228
8 2922.60 1461.35 1.3 6. 65. 27.5 K-40

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%



hgtrw

s mple: C-45 Soil
" :a collected on 30-NOV-95 at 13:34:29

-« secayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M
BA-139

2226
T BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198
R-125
- 212

;*4,,,,,“,, 3‘7
HF-181
RU-103
KR-85

to

RADIONUCLIDE

0. days,

Activity Concentration in pCi /gm

Measured

LLD<3.
LLD<2.
LLD<2.
LLD<1.
LLD<1.
LLD<7.
LLD<2
LLD<1.
LLD<1
LLD<2
LLD<1.
LLD<4
LLD<«2
LLD<8
LLD<1
LLD<2
LLD<S.
LLD<5.
LLD<2
LLD<?2
LILD<2
LLD<1.

1.
LLD<5
LLD<2
LLD<9
LLD<3
LLD<1
LLD<3
LLD<2
LLD<2
LLD<1.
LLD<8

1.
LLD<6
LLD<2.
LLD<3
LLD<5
LLD<1.
LLD<2
LLD<8
LLD<8.
LLD<2
LLD<3
LLD<2
LLD<7

30E+00
66E+01
30E+02
62E+00
04E+01
58E-01

.52E-01

00E+00

.84E+00
.22E-01

87E+00

.07E-01
.54E-01
.73E+00
.01E+00
.06E-01

24E+00
31E-01

.51E+00
.32E-01
.35E+00

79E+00
11E+00

.94E+00
.61E-01
.37E-01
.44E-01
.60E+00
.01E-01
.02E-01
.33E+00

09E+00

.57E+00

46E+00

.87E-01

73E-01

.63E-01
.18E-01

10E+01

.84E-01
.06E-01

67E+01

.56E+00
.25E-01
.42E-01
.74E+01

Decay
Error corrected

LLD<3.
LLD<2.
LLD<2.
LLD<1.
LLD<1.
LLD<7
LLD<2
LLD<1.
LLD<1
LLD<2
LLD<1.
LLD<4
LLD<2
LLD<8
LLD<1
LLD<2
LLD<5.
LLD<5S
LLD<2
LLD<2
LLD<2
LLD<1
+- 3.77E-01 1.
LLD<5
LLD<2
LLD<9
LLD<3
LLD<1.
LLD<3
LLD<2
LLD<2
LLD<1.
LLD<«8
+- 5.54E-01 1.
LLD<6
LLD<2
LLD<3
LLD<5
LLD<1
LLD<2
LLD<8
LLD<8
LLD<2
LLD<3
LLD<2
LLD<7

30E+00
66E+01
30E+02
62E+00
04E+0Q1

.58E-01
.52E-01

00E+00

.84E+00
.22E-01

87E+00

.07E-01
.54E-01
.73E+00
.01E+00
.06E-01

24E+00

.31E-01
.51E+00
.32E-01
.35E+00
.79E+00

11E+00

.94E+00
.61E-01
.37E-01
.44E-01

60E+00

.01E-01
.02E-01
.33E+00

09E+00

.57E+00

46E+00

.87E-01
.73E-01
.63E-01
.18E-01
.10E+01
.84E-01
.06E-01
.67E+01
.56E+00
.25E-01
.42E-01
.74E+01

-+ -

+-

30-NOV-95 13:50:09

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Error

3.77E-01

5.54E-01



SR-85

133
-140
-91M

BI-207
TL-208
SB-124
Cs-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
-228
-152
PA-234M
SR-91
RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
Cs-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

‘l'mal

LLD<3
LLD<3
LLD<1

LLD<3.
LLD<3.
LLD<1.
.23E-01

LLD<3

LLD<6.
.01E+00 +- 5.83E-01
.26E+00

2
LLD<3

LLD<5.
.23E-01

LLD<4

LLD<4.
.41E-01
.21E-01

LLD<4
LLD<4

LLD<1.
.91E-01
.95E-01
.89E-01

LLD<3
LLD<4
LLD<3

LLD<1.
.37E-01
.19E-01
.37E-01
.27E-01
.51E-01
.03E+02

LLD<3
LLD<3
LLD<4
LLD<3
LLD<3
LLD<3

LLD<3.
.36E+00 +- 1.04E+00
.76E+00
.10E+00

2
LLD<3
LLD<3

LLD<1.
.33E-01
.62E-01

LLD<9
LLD<9

LLD<1.
.69E-01

LLD<4

LLD<1.
LLD<1.
.80E-01

LLD<S

LLD<4.
LLD<6.
.40E-01
.85E-01
.42E-01
.54E+00

LLD<«4
LLD<3
LLD<3
LLD<2

LLD<3.
1.
.41E+00

LLD<4

LLD<1.
.53E-01
.47E-01
.14E-01

LLD<3
LILD<3
LLD<7

LLD<1.

.38E-01
.36E-01
.17E+00

18E-01
09E-01
30E+00

56E-01

93E-01

26E-01

24E+00

99E+00

94E-01

22E+00

03E+00

34E+00
38E+00

59E-01
04E-01

50E-01
76E+01 +-

11E+00

08E+00

4.87E+00

.45E+01 +-

5.06E+00

Error Quotation at 1.96 Sigma

LLD<3.38E-01
LLD<3.36E-01
LLD<1.17E+00
LLD<3.18E-01
LLD<3.09E-01
LLD<1.30E+00
LLD<3.23E-01
LLD<6.56E-01
2.01E+00 +-
LLD<3.26E+00
LLD<5.93E-01
LLD<4.23E-01
LLD<4.26E-01
LLD<4 .41E-01
LID<4 .21E-01
LLD<1.24E+00
LLD<3.91E-01
LLD<4.95E-01
LLD<3.89E-01
LILD<1.99E+00
LLD<3.37E-01
LLD<3.19E-01
LLD<4.37E-01
LLD<3.27E-01
LLD<3.51E-01
LLD<3.03E+02
LLD<3.94E-01
2.36E+00 +-
LLD<3.76E+00
LLD<3.10E+00
LLD<1.22E+00
LLD<9.33E-01
LLD<9.62E-01
LLD<1.03E+0Q0
LLD<4 .69E-01
LLD<1.34E+00
LLD<1.38E+00
LLD<9.80E-01
LLD<4 .59E-01
LLD<«6.04E-01
LLD<4 .40E-01
LLD<3.85E-01
LLD<3.42E-01
LLD<2 .54E+00
LLD<3.50E-01
1.76E+01 +-
LLD<4 .41E+00
LLD<1.11E+00
LLD<3.53E-01
LLD<3.47E-01
LLD<7.14E-01
LLD<1.08E+00

2.45E+01 +-

5.83E-01

1.04E+00

4 .87E+00

5.06E+00



Results saved in File SD0038



PEAKS NOT USED IN ANALYSIS

‘ntroid Energy Net Area Error Gammas/sec

annel keV counts %

591.54 295.53 42 . 46 .4 6.66E+00

677.52 338.48 26. 58.3 4 .71E+00
1167.77 583.47 40. 38.0 1.25E+401
01© .



c-40
AR 2

**********************************

GAMMA SPECTRUM ANALYSTIS

* F * %
* o * % *

**********************************

CANBERRA SPECTRAN-AT V4.2a

hgtrw 30-NOV-95 14:08:24

ANALYSIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

#7710 Calculation Performed.
. ~tiplet Analysis Performed.

Regular Output.
Analysis of Spectrum saved in Disk File SD0039
Measured by: dlv

Sample Description: C-40 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 5.8800E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLO0OO

COLLECT started on 30-NOV-95 at 13:51:02

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 % ‘
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 30-NOV-95
Efficiency Calibration performed 21-NOV-95

~



hgtrw

PK

owoo~JoaundbwWwnR

[

Centroid
channel

373
478
592

704
1167
1220

1541.
1822.
.65

2922

.06
.67
.23
678.
.97
.76
.23

40

82
24

Energy
keV

186.
239.
295.
.93
.20
583.
609.
770.
910.
1461.

338
352

40
15
88

47
70
47
71
37

30-NOV-95 14:08:24

PEAK ANALYSTIS

FWHM Backgnd Net Area Error
%

keV counts counts

1.2 39. 47 . 48.1
1.2 58. 108. 29.2
1.4 37. 21. 103.6
1.1 12. 32. 47 .0
1.5 16. 60. 32.2
1.8 13. 23. .64.4
0.9 11. 33. 45.7
3.2 6. 15. 75.1
1.3 3. 18. 56.2
2.3 6. 54. 31.3

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

N - Multiplet Analysis did NOT converge

Nuclides

U-235,RA-226
PB-212
PB-214
AC-228
PB-214
TL-208
BI-214

AC-228
K-40



“.yata collected on 30-NOV-95 at 13:51:02

hgtrw
aple: C-40 Soil
Decayed to

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
E-131M
e -139
=139
RA-226
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
1-198
-125
%%QL-le
BE-7
HF-181
RU-103
KR-85

RADIONUCLTIDE

0. days,

30-NOV-95 14:08:24

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Activity Concentration in pCi /gm
Decay
Error corrected

Measured

LILD<3
LLD<2
LLD<2
LLD<1.
LLD<1.
LLD<8.
LLD<2
LLD<1.
LLD<1
LLD<2
LLD<1.
LLD<4
LLD<2
LLD<9
LLD<1
LLD<2

6
LLD<6
LILD<2
LLD<2
LLD<2
LLD<1.

1.
LLD<6
LLD<2
LLD<9.
LLD<3
LLD<1.
LLD<3
LLD<2
LLD<2
LLD<1.
LLD<«8

1
LLD<«7
LLD<2
LLD<3
LLD<4
LLD<1.
LLD<3.
LLD<8.
LLD<«8.
LLD<3.
LLD<3.
LLD<3.
LLD<8.

.70E+00
.48E+01
.30E+02

79E+00
15E+01
60E-01

.85E-01

17E+00

.88E+00
.41E-01

75E+00

.01E-01
.91E-01
.60E+00
.09E+00
.21E-01
.27E+00
.06E-01
.46E+00
.27E-01
.56E+00

89E+00
46E+00

.27E+00
.31E-01

27E-01

.60E-01

67E+00

.05E-01
.97E-01
.54E+00

38E+00

.49E+00
.S58E+00
.40E-01.
.96E-01
.81E-01
.50E-01

21E+01
0O0E-01
52E-01
36E+01
20E+00
58E-01
05E-01
33E+01

LLD<3
LLD<2
LLD<2
LLD<1
LLD<1.
LLD<«8
LLD<2
LLD<1
LLD<1
LLD<«2
LLD<1.
LLD<4
LLD<2
LLD<9
LLD<1
LLD<2
+- 3.02E+00 6
LLD<6
LLD<2
LLD<2
LLD<2
LLD<1
+- 4.30E-01 1.
LLD<6
LLD<2
LLD<9
LLD<3
LLD<1.
LLD<3
LLD«<2
LLD<2
LLD<1.
LLD<8
+- 5.08E-01 1.
LLD<7
LLD<2
LLD<3
LLD<4
LLD<1
LLD<3
LLD<8
LLD<S8.
LLD<3.
LLD<3.
LLD<3.
LLD<8.

.70E+00
.48E+01
.30E+02
.79E+00

15E+01

.60E-01
.85E-01
.17E+00
.88E+00
.41E-01

75E+00

.01E-01
.91E-01
.60E+00
.09E+00
.21E-01
.27E+00
.06E-01
.46E+00
.27E-01
.56E+00
.89E+00

46E+00

.27E+00
.31E-01
.27E-01
.60E-01

67E+00

.05E-01
.97E-01
.54E+00

38E+00

.49E+00

58E+00

.40E-01
.96E-01
.81E-01
.50E-01
.21E+01
.00E-01
.52E-01

36E+01
20E+00
58E-01
05E-01
33E+01

Error

+- 3.02E+00

+- 4.30E-01

+- 5.08E-01



SR-85 LLD<3.64E-01 LLD<3.64E-01

133  LLD<3.12E-01 LLD<3.12E-01
‘—140 LLD<1.10E+00 LLD<1.10E+00
91M  LLD<3.33E-01 LLD<3.33E-01
BI-207 LLD<3.40E-01 LLD<3.40E-01
TL-208 LLD<1.20E+00 LLD<1.20E+00
SB-124 LLD<3.33E-01 LLD<3.33E-01
CS-134 LLD<5.49E-01 LLD<5.49E-01
BI-214 1.27E+00 +- 5.82E-01 1.27E+00 +- 5.82E-01
RU-106 LLD<2.71E+00 LLD<2.71E+00
LA-142 LLD<6.54E-01 LLD<6.54E-01
AG-110M LLD<7.01E-01 LLD<7.01E-01
NB-97 LLD<7.07E-01 LLD<7.07E-01
0S-137 LLD<5.91E-01 LLD<5.91E-01
I-132 LLD<6.41E-01 LLD<6.41E-01
W-187 LLD<1.08E+00 LLD<1.08E+00
7R-97 LLD<3.06E-01 LLD<3.06E-01
ZR-95  LLD<6.52E-01 LLD<6.52E-01
NB-95 LLD<4.38E-01 LLD<4.38E-01
TL-210 LLD<1.61E+00 LLD<1.61E+00
CO-58  LLD<3.03E-01 LLD<3.03E-01
CS-136 LLD<3.31E-01 LLD<3.31E-01
MN-54 LLD<3.67E-01 LLD<3.67E-01
CO-56  LLD<3.85E-01 LLD<3.85E-01
I-134 LLD<4.16E-01 LLD<4.16E-01
TL-207 LLD<3.33E+02 LLD<3.33E+02
Y-88 LLD<4.52E-01 LLD<4.52E-01
-228 1.48E+00 +- 8.34E-01 1.48E+00 +- 8.34E-01
’-152 LLD<3.07E+00 LLD<3.07E+00
A-234M LLD<4.71E+00 LLD<4.71E+00
SR-91  LLD<1.42E+00 LLD<1.42E+00
RB-89  LLD<9.22E-01 LLD<9.22E-01
FE-59 LLD<7.57E-01 LLD<7.57E-01
ZN-65 LLD<9.92E-01 LLD<9.92E-01
SC-46  LLD<4.29E-01 LLD<4 .29E-01
TA-182 LLD<1.42E+00 LLD<1.42E+00
I-135 LLD<1.08E+00 LLD<1.08E+00
CL-39  LLD<1.06E+00 LLD<1.06E+00
NA-22  LLD<4.47E-01 LLD<4.47E-01
AR-41 LLD<5.92E-01 LLD<5.92E-01
CO-60  LLD<3.10E-01 LLD<3.10E-01
NA-24  LLD<4.12E-01 LLD<4.12E-01
SR-92  LLD<6.26E-01 LLD<6.26E-01
SCH-000 LLD<2.22E+00 LLD<2.22E+00
CS-138 LLD<6.90E-01 LLD<6.90E-01
K-40 1 .58E+01 +- 4.97E+00 1.58E+01 +- 4.97E+00
KR-88  LLD<2.53E+00 LLD<2.53E+00
TL-209 LLD<1.33E+00 LLD<1.33E+00
LA-140 LLD<5.34E-01 LLD<5.34E-01
AL-26 LLD<3.99E-01 LLD<3.99E-01
MN-56 LLD<1.50E+00 LLD<1.50E+00
RB-88 LLD<3.08E+00 LLD<3.08E+00
.tal 2.78E+01 +- 5.94E+00 2.78E+01 +- 5.94E+00

Error Quotation at 1.96 Sigma

= e e e o ew . = A ~r~ O



Results saved in File SD0039
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PEAKS NOT USED IN ANALYSIS

‘elntroid Energy Net Area Error Gammas/sec

annel keV counts %

592.23 295.88 21. 103.6 3.30E+00

678.40 338.93 32. 47.0 5.90E+00
1167.76 583.47 23. 64 .4 7.22E+00
1541.82 770.47 15, 75.1 6.21E+00
0:0© ’
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Ve GAMMA SPECTRUM ANALYSTIS *
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 * % * * %k * * * Kk *k *k k * * *k * *x * *k *k %k Kk *k Kk Kk * % * * *x Kk * * * *
CANBERRA SPECTRAN-AT V4.2a
hgtrw 30-NOV-95 14:25:40

ANALYSTIS PARAMETERS

MCA Unit Number: - 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
Multiplet Analysis Performed.
*‘M"‘»
“o.rJular Output.
Analysis of Spectrum saved in Disk File SD0040
Measured by: dlv

Sample Description: C-44 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 6.3200E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLOOQO

COLLECT started on 30-NOV-95 at 14:09:15

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of ' COLLECT

Energy Calibration performed 30-NOV-95
Efficiency Calibration performed 21-NOV-95



hgtrw

PK Centroid

channel
i 478.93
2 591.92
3 704.99
48 1022.70
5 1219.80
6 1324.26
7 1823.51 -
8N 1938.90
9 2241.58
10 2922.25

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

N - Multiplet Analysis did NOT converge
$ - Multiplet Analysis Terminated because of no CHI-SQ

Energy
keV

239

295.
352.
.97

510

609.
661.
911.
.06

969

1120.

1461.

.28

72
21

48
70
34
48

18

ANALYSIS

Backgnd

counts

93.
45.
24.
14.

4.
8.
11.
9.
1.

2.

Net Area

counts

128.
32.
73.
23.

55.
41.
19.
13.
21.

85.

30-NOV-95 14:25:40

Error Nuclides

%

29.4 PB-212

73.6 PB-214

31.5 PB-214

62.1 TL-208,NA-22,

ANN-RD

28.9 BI-214

37.4 (CS-137

74.7 AC-228

90.4 AC-228,RU-105

45.8 BI-214,SC-46,
- TA-182

22.1 K-40
improvement ‘



hgtrw 30-NOV-95 14:25:40
~-mple: C-44 Soil
) a collected on 30-NOV-95 at 14:09:15
*uecayed to 0. days, 0.0000 hours BEFORE the start of COLLECT.

RADIONUCLIDE ANALYSTIS REPORT

Nuclide Activity Concentration in pCi /gm
Decay
Measured Error corrected Error
AM-241 LLD<3.44E+00 LLD<3.44E+00
TH-234 LLD<2.94E+01 LLD<2.94E+01
TH-230 LLD<2.26E+02 LLD<2.26E+02
XE-133 LLD<1.66E+00 LLD<1.66E+00
CD-109 LLD<1.09E+01 LLD<1.09E+01
SCL-000 LLD<8.39E-01 LLD<8.39E-01
CO-57 LLD<2.79E-01 LLD<2.79E-01
PA-234 LLD<1.04E+00 LLD<1.04E+00
CE-144 LLD<2.09E+00 LLD<2.09E+00
TC-99M LLD<2.14E-01 LLD<2.14E-01
U-235 LLD<1.88E+00 LLD<1.88E+00
CE-141 LLD<4.11E-01 LLD<4.11E-01
KR-85M LLD<2.59E-01 LLD<2.59E-01
XE-131M LLD<9.33E+00 LLD<9.33E+00
£BQ—139 LLD<1.14E+00 LLD<1.14E+00
#7°%-139 LLD<2.31E-01 LLD<2.31E-01
‘w..#t226 LLD<5.70E+00 LLD<5.70E+00
BA-141 LLD<4.88E-01 LLD<4.88E-01
KR-89 LLD<2.90E+00 LLD<2.90E+00
TE-132 LLD<2.52E-01 LLD<2.52E-01
XE-133M LLD<2.54E+00 LLD<2.54E+00
TH-227 LLD<1.94E+00 : LLD<1.94E+00
PB-212 1.61E+00 +- 4.76E-01 1.61E+00 +- 4.76E-01
RA-224 LLD<6.18E+00 LLD<6.18E+00
XE-135 LLD<2.60E-01 LLD<2.60E-01
XE-138 LLD<8.69E-01 LLD<8.69E-01
SE-75 LLD<3.82E-01 LLD<3.82E-01
NP-239 LLD<1.58E+00 LLD<1.58E+00
HG-203 LLD<2.69E-01 LLD<2.69E-01
IR-192 LLD<2.91E-01 LLD<2.91E-01
CR-51  LLD<2.29E+00 LLD<2.29E+00
SCM-000 LLD<1.18E+00 LLD<1.18E+00
BI-211 LLD<8.77E+00 LLD<8.77E+00
PB-214 1.78E+00 +- 5.63E-01 1.78E+00 +- 5.63E-01
BA-133 LLD<7.51E-01 LLD<7.51E-01
I-131 LLD<2.54E-01 LLD<2.54E-01
SN-113 LLD<3.81E-01 LLD<3.81E-01
KR-87 LLD<4.88E-01 LLD<4 .88E-01
PB-211 LLD<1.03E+01 LLD<1.03E+01
AU-198 LLD<2.89E-01 LLD<2.89E-01
»E-125 LLD<9.03E-01 LLD<9.03E-01
4 -212 LLD<9.06E+01 LLD<9.06E+01
Mg =T LLD<2.80E+00 LLD<2.80E+00
HF-181 LLD<3.61E-01 LLD<3.61E-01
RU-103 LLD<2.47E-01 LLD<2.47E-01

KR-85 LLD<«<8.32E+01 LLD<8.32E+01



SR-85

-133
-140
-91M

BI-207
TL-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
-228
-152
PA-234M
SR-91
RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

‘I.}tal

LLD<3

LLD<3.
.10E+00
.05E-01
.20E-01
.39E+00
.13E-01
.32E-01
99E+00 +- 5.77E-01
.63E+00
.09E-01
.18E-01
.23E-01
91E-01 +- 2.59E-01
.72E-01
.27E-01
.55E-01
.51E-01
.35E-01
.88E+00
.41E-01
.22E-01

LLD<1
LLD<3
LLD<3
LLD<«1
LLD<3
LLD<6

1.

LLD<3
LLD<6
LLD<7
LLD<7

6.

LLD<5
LLD<9S
LLD<2
LLD<5
LLD<3
LLD<1
LLD<3
LLD<3

LLD<3.
.27E-01
.46E-01
.76E+02
.00E-01

LLD<3
LLD<3
LLD<3
LLD<5

1.
.05E+00
.35E+00
.62E+00
.27E-01
.61E-01

LLD<4
LLD<3
LLD<1
LLD<9
LLD<8

LLD<1.
.64E-01

LLD<5

LLD<1.
LLD<1.
.83E-01
.21E-01
.90E-01
.39E-01
.46E-01
.37E-01

LLD<6
LLD<4
LLD<5
LLD<4
LLD<3
LLD<4

LLD<1.
LLD<5.
.32B+01 +-
.82E+00

2
LLD<3

LLD<1.
.23E-01
.90E-01

LLD<5
LLD<3

LLD<8.
LLD<1.

.64E-01

23E-01

98E-01

40E+00 +-

73E+00

52E+00
55E+00

48E+00
18E-01

24E+00

85E-01
09E+00

1.05E+00

5.19E+00

.07E+01 +-

5.38E+00

Error Quotation at 1.96 Sigma

LLD<3.64E-01
LLD<3.23E-01
LLD<1.10E+00
LLD<3.05E-01
LLD<3.20E-01
LLD<1.39E+00
LLD<3.13E-01
LLD<6.32E-01
1.99E+00 +-
LLD<3.63E+00
LLD<6.09E-01
LLD<7.18E-01
LLD<7.23E-01
6.91E-01 +-
LLD<5.72E-01
LLD<9.27E-01
LLD<2.55E-01
LLD<5.51E-01
LLD<3.35E-01
LLD<1.88E+00
LLD<3.41E-01
LLD<3.22E-01
LLD<3.98E-01
LLD<3.27E-01
LLD<3.46E-01
LLD<3.76E+02
LLD<5.00E-01
1.40E+00 +-
LLD<4 .05E+00
LLD<3.35E+00
LLD<1.62E+00
LLD<9.27E-01
LLD<8.61E-01
LLD<1.73E+00
LLD<5.64E-01
LLD<1.52E+00
LLD<1.55E+00
LLD<6.83E-01
LLD<4.21E-01
LLD<5.90E-01
LLD<4.39E-01
LLD<3.46E-01
LLD<4 .37E-01
LLD<1.48E+00
LLD<5.18E-01
2.32E+01 +-
LLD<3.82E+00
LLD<1.24E+00
LLD<5.23E-01
LLD<3.90E-01
LLD<8.85E-01
LLD<1.09E+00

3.07E+01 +-

5.77E-01

2.59E-01

1.05E+00

5.19E+00

5.38E+00



Results saved in File SD0040




%ntroid
annel
591.92
1022.70
1938.90

2241.58
010

PEAKS NOT USED IN ANALYSIS

Energy Net Area Error Gammas/sec

keV

295.72
510.97
969.06
1120.48

counts

32.
23.
13.
21.

%

73.6
62.1
90.4
45.8

5.12E+00
6.37E+00
6.75E+00
1.23E+01
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CANBERRA SPECTRAN-AT V4.2a

hgtrw 30-NOV-95 14:47:37

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +~ 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
"»ltiplet Analysis Performed.

¥,

k“ﬁggular Output.
Analysis of Spectrum saved in Disk File SD0047
Measured by: dlv

Sample Description: C-42 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 6.2300E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLOOO

COLLECT started on 30-NOV-95 at 14:26:34

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to . 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 30-NOV-95
Efficiency Calibration performed 21-NOV-95



hgtrw

PK Centroid
channel

478
677
704
1167
1220

1823
1938
2923

WO JOUTbd WK

W)

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

373.
.62
.10
.93
.53
.35
1324.
.63
.87
.27

71

54

Energy
kevV

186.
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47.
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19.
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Net Area

counts

26.
156.
25.
41 .
33.
38.
35.
23.
16.
65.

%

85.
23.
67.
44 .
52.
44.
43.
45.
72.
28.

Error

oWk UtoVUIL B

et

30-NOV-95 14:47:37 )

Nuclides

RA-226

PB-212

AC-228

PB-214

TL-208

BI-214

CS-137

AC-228
AC-228,RU-105
K-40



hgtrw 30-NOV-95 14:47:37
mple: C-42 Soil
7 za collected on 30-NOV-95 at 14:26:34
.. ecayed to 0. days, 0.0000 hours BEFORE the start of COLLECT.

RADIONUCLTIDE ANALYSTIS REPORT

Nuclide Activity Concentration in pCi /gm
Decay
Measured Error corrected Error

AM-241 LLD<3.49E+00 LLD<3.49E+400
TH-234 LLD<2.76E+01 LLD<2.76E+01
TH-230 LLD<2.29E+02 LLD<2.29E+02
XE-133 LLD<1.66E+00 LLD<1.66E+00
CD-109 LLD<1.15E+01 LLD<1.15E+01
SCL-000 LLD<7.77E-01 LLD<7.77E-01
CO-57 LLD<2.58E-01 LLD<2.58E-01
PA-234 LLD<1.06E+00 LLD<1.06E+00
CE-144 LLD<1.90E+00 LLD<1.90E+00
TC-99M LLD<2.19E-01 LLD<2.19E-01
U-235 LLD<1.86E+00 LLD<1.86E+00
CE-141 LLD<4.42E-01 LLD<4 .42E-01
KR-85M LLD<2.50E-01 LLD<2.50E-01
XE-131M LLD<7.32E+00 LLD<7.32E+00
LLD<1.13E+00 LLD<1.13E+00
LLD<2.29E-01 LLD<2.29E-01

3.32E+00 +- 2.83E+00 3.32E+00 +- 2.83E+00
LLD<5.44E-01 LLD<5.44E-01
LLD<2.50E+00 LLD<2.50E+00
TE-132 LLD<2.56E-01 LLD<2.56E-01
XE-133M LLD<2.33E+00 LLD<2.33E+00
TH-227 LLD<2.18E+00 LLD<2.18E+00

PB-212 1.98E+00 +- 4.69E-01 1.98E+00 +- 4.69E-01
RA-224 LLD<6.59E+00 LLD<6.59E+00
XE-135 LLD<2.68E-01 LLD<2.68E-01
XE-138 LLD<9.93E-01 LLD<9.93E-01
SE-75 LLD<3.80E-01 LLD<3.80E-01
NP-239 LLD<1.68E+00 LLD<1.68E+00
HG-203 LLD<2.75E-01 LLD<2.75E-01
IR-192 LLD<2.73E-01 LLD<2.73E-01
CR-51 LLD<2.18E+00 LLD<2.18E+00
SCM-000 LLD<1.16E+00 LLD<1.16E+00
BI-211 LLD<7.84E+00 LLD<7.84E+0Q0

PB-214 1.03E+00 +- 4.64E-01 1.03E+00 +- 4.64E-01
BA-133 LLD<6.21E-01 LLD<6.21E-01
I-131 LLD<3.02E-01 LLD<3.02E-01
SN-113 LLD<3.75E-01 LLD<3.75E-01
KR-87 LLD<4.74E-01 LLD<4.74E-01
PB-211 LLD<1.06E+01 LLD<1.06E+01
AU-198 LLD<2.60E-01 LLD<2.60E-01
‘gﬁB-IZS LLD<9.11E-01 LLD<9.11E-01
7 -212 LLD<8.59E+01 LLD<8.59E+01
Sttt =7 LLD<2.56E+00 LLD<2.56E+00
HF-181 LLD<3.84E-01 LLD<3.84E-01
RU-103 LLD<«3.40E-01 LLD<3.40E-01

KR-85 LLD<8.18E+01 LLD<8.18E+01



SR-85
I-133
BA-140

-91M
o
L-208

SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
EU-152
-234M
-91
RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total

LLD<3
LLD<3
LLD<1
LLD<3
LLD<2
LLD<1.
LLD<3
LLD<6.

1.
.99E+00
.60E-01
.37E-01

LLD<2
LLD<5
LLD<7
LLD<7.

6
LLD<6
LLD<1.
LLD<3
LLD<#&
LLD<3
LLD<2
LLD<3
LLD<3
LLD<3
LLD<3
LLD<3
LLD<1.
LLD<2

1.
LLD<3
LLD<4

LLD<1.
.89E-01

LLD<9
LLD<6.
LLD<1.
LLD<5
LLD<1.
LLD<1.
LLD<5
LLD<4
LLD<5
LLD<4.
LLD<4
LLD<6
LLD<1.
LLD<5

1.
LLD<3
LLD<1.
LLD<4.
LLD<1.
LLD<1.
LLD<1.

.58E-01
.08E-01
.05E+00
.76E-01
.40E-01

27E+400

.61E-01

25E-01
38E+00

43E-01

.10E-01
.17E-01

03E+00

.29E-01
.74E-01
.34E-01
.14E+00
.32E-01
.34E-01
.86E-01
.57E-01
.59E-01

38E+02

.24E-01

75E+00

.89E+00
.76E+00

27E+00

89E-01
30E+00

.48E-01

65E+00
42E+00

.81E-01
.10E-01
.49E-01

79E-01

.59E-01
.24E-01

45E+00

.25E-01

80E+01

.74E+400

69E+00
35E-01
95E-01
33E+00
85E+00

+- 6.14E-01 1.
.99E+00

+- 2.65E-01

+-

+
]

7.93E-01

5.17E+00

.81E+01

Error Quotation at 1
LLD Confidence Level

.96
at

6.02E+00

Sigma
95.0%

LLD<3

LLD<3
LLD<2

LLD«<1.
.61E-01
.25E-01

LLD<3
LLD<6

LLD<2

LLD<5.
.37E-01

.43E-01

.10E-01 +-
LLD<6.
.03E+00
.29E-01
LLD<6.
LLD<3.
.14E+00
.32E-01
.34E-01
.86E-01

LLD<7
LLD<7
6

LLD<1
LLD<3

LLD<2
LLD<3
LLD<3
LLD<3

LLD<3.
.59E-01

LLD<3

LLD<1.
LLD<2.

1.
.89E+00
.76E+00
.27E+00
.89E-01
.89E-01
.30E+00
.48E-01

LLD<3
LLD<4
LLD<1
LLD<9
LLD<6
LLD<1
LLD<5S

LLD<1.
.42E+00
.81E-01
.10E-01
.49E-01

LLD<1
LLD<5
LLD<4
LLD<5

LLD<4.
.59E-01
.24E-01

LLD<4
LLD<6

LLD«<1.
.25E-01
.80E+01 +-
.74E+00
.69E+00
.35E-01

LLD<5

1
LLD<3
LLD<1
LLD<4

LLD<1.
.33E+00

LLD<1

LLD<1.

.58E-01
LLD<3.
LLD<1.
.76E-01
.40E-01

08E-01
05E+00

27E+00

38E+00 +-

60E-01

17E-01

74E-01

34E-01

57E-01

38E+02
24E-01
75E+00 +-

65E+00

79E-01

45E+00

95E-01

85E+00

6.14E-01

2.65E-01

7.93E-01

5.17E+00

.81E+01 +-

6.02E+00



Results saved in File SDQ047

-



PEAKS NOT USED IN ANALYSIS

‘ntroid Energy Net Area Error Gammas/sec

annel keV counts %

677.10 338.28 25. 67.5 4.49E+00
1167.53 583.35 33. 52.0 1.03E+01
1938.87 969.05 -16. 72.7 8.16E+00

030
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CANBERRA SPECTRAN-AT V4.2a
hgtrw 30-NOV-95 15:05:32

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.

Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.
Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.

M »ltiplet Analysis Performed.

%“ﬁggular Output.

Analysis of Spectrum saved in Disk File SD0048
Measured by: dlv

Sample Description: C-43 Soil
Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 8.4100E+02 gm / Conversion Factor:

Standard Size: 8.8840E+02 gm
Analysis Library file: ANLO0O0O

COLLECT started on 30-NOV-95 at 14:48:27
COLLECT Live Time: 600. seconds

Real Time: 601. seconds
Dead Time: 0.17 %

1.0000E+00

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

Energy Calibration performed 30-NOV-95
Efficiency Calibration performed 21-NOV-95

~



hgtr

PK Centroid
channel

478
704
1022

wN B

1324
2124
2922

~N oYU b

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

1220.
.62
.70
.62

.60
.82
.39

50

Energy

keV

239.
352.
510.

609

661.
.01

1062

1461.

11
13
82

.83

88
36

PEAK

FWHM
kev

RS
N 0O Wb

NOK O
NoOJ®

30-NOV-95 15:05:32

ANALYSTIS

Backgnd Net Area Error

counts counts %
99. 116. 32.8
28. 61. 37.0
11. 24, 57.8
9. 53. 32.1
22. 96. 25.1
2. 6. 100.3
4, 113. 19.5

Nuclides

PB-212
PB-214
TL-208,NA-22,
ANN-RD
BI-214
CS-137

K-40



o trw 30-NOV-95 15:05:32

sample: C-43 Soil
Data collected on 30-NOV-95 at 14:48:27
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT.

RADIONUCLTIDE ANALYSTIS REPORT

Nuclide Activity Concentration in pCi /gm
Decay
Measured Error corrected Error
AM-241 LLD<3.00E+00 LLD<3.00E+00
TH-234 LLD<2.19E+01 LLD<2.19E+01
TH-230 LLD<1.85E+02 LLD<1.85E+02
XE-133 LLD<1.38E+00 LLD<1.38E+00
CD-109 LLD<9.40E+00 LLD<9.40E+0Q0
SCL-000 LLD<6.59E-01 LID<6.59E-01
CO-57 LLD<2.19E-01 LLD<2.19E-01
PA-234 LLD<8.40E-01 LLD<8.40E-01
CE-144 LLD<1.62E+00 LLD<1.62E+00
TC-99M LLD<1.96E-01 LLD<1.96E-01
U-235 LLD<1.71E+00 LLD<1.71E+00
CE-141 LLD<3.45E-01 LLD<3.45E-01
LLD<2.10E-01 LLD<2.10E-01
LLD<8.41E+00 LLD<8.41E+00
LLD<1.02E+00 LLD<1.02E+00
CE-139 LLD<2.07E-01 LLD<2.07E-01
RA-226 LLD<4.92E+00 LLD<4.92E+00
BA-141 LLD<4.17E-01 LLD<4.17E-01
KR-89 LLD<2.11E+00 LLD<2.11E+00
TE-132 LLD<1.82E-01 LLD<1.82E-01
XE-133M LLD<2.08E+00 LLD<2.08E+00
TH-227 LLD<1.49E+00 LLD<1.49E+00
PB-212 1.09E+00 +- 3.60E-01 1.09E+00 +- 3.60E-01
RA-224 LLD<5.17E+00 LLD<5.17E+00
XE-135 LLD<1.89E-01 LLD<1.89E-01
XE-138 LLD<7.12E-01 LLD<7.12E-01
SE-75 LLD<2.85E-01 LLD<2.85E-01
NP-239 LLD<1.36E+00 LLD<1.36E+00
HG-203 LLD<2.28E-01 LLD<2.28E-01
IR-192 LLD<2.15E-01 LLD<2.15E-01
CR-51 LLD<1.92E+00 LLD<1.92E+00
SCM-000 LLD<1.00E+00 LLD<1.00E+00
BI-211 LLD<6.39E+00 LLD<6.39E+00
PB-214 1.13E+00 +- 4.19E-01 1.13E+00 +- 4.19E-01
BA-133 LLD<5.55E-01 LLD<5.55E-01
I-131 LLD<2.31E-01 LLD<2.31E-01
SN-113 LLD<3.73E-01 LLD<3.73E-01
KR-87 LLD<4.5%E-01 LLD<4 .59E-01
» -211 LLD<7.92E+00 LLD<7.92E+00
' -198 LLD<2.27E-01 LLD<2.27E-01
*5B-125 LLD<6.95E-01 LLD<6.95E-01
BI-212 LLD<7.66E+01 LLD<7.66E+01
BE-7 LLD<2.15E+00 ' LLD<2.15E+00
HF-181 LLD<2.68E-01 LLD<2.68E-01
RU-103 LLD<2.46E-01 LLD<2.46E-01

KR-85 LLD<6.52E+01 LLD<6.52E+01



SR-85
I-133
BA-140

-91M
Qé-m
-208

SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
Cs-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
EU-152
-234M
Q@
RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total

LLD<2.
.59E-01
.37E-01
.15E-01
.30E-01
.90E-01

LLD<2
LLD<«8
LLD<3
LLD<2
LLD<9

LLD<3.
.38E-01
.43E+00
.32E+00
.23E-01
.86E-01
.92E-01
.23E+00
.93E-01

LLD<4

1
LLD<2
LLD<5
LLD<7
LLD<7

1
LLD<6

LID<8.
.61E-01
.86E-01
.84E-01

LLD<2
LLD<4
LLD<2

LLD<1.
.71E-01
.11E-01
.86E-01
.62E-01
.03E-01
.76E+02
.57E-01

LLD<2
LLD<3
LLD<2
LLD<2
LLD<3
LILD<2
LLD<3

LLD<1.
LLD<2.
.09E+00
.70E-01

LLD<3
LLD<8

LLD<8.
.32E-01

LLD<6

LLD<1.
.48E-01

LLD<4

LLD<1.
LLD<1.
.19E-01
.34E-01

LLD<8
LLD<4

LLD<4.
.30E-01

LLD<3

LLD<3.
.28E-01

LLD<3

LLD<1.
.89E-01
.32E+01
.07E+00
.70E-01

LLD<3

2
LLD<3
LLD<9

LLD<1.
LLD<1.
.10E+00
.17E-01

LLD<1
LLD<8

85E-01

01E-01

40E-01

49E+00

40E+00
14E+00
94E-01
06E+00
22E+00
17E+00
37E-01
17E-01

43E+00

77E-01
77E-01

+—

+—

+
1

4.61E-01

3.10E-01

4.60E+00

.80E+01

Error Quotation at 1
LLD Confidence Level

.96
at

4.66E+00

Sigma
95.0%

LLD<2.
LLD<2.
LLD<8.
LLD<3.
LLD<2.
LLD<9.
LLD<3.
LLD<4

1.
LLD<2
LLD<5
LLD«<«7
LLD<7.

1
LLD<«6
LLD<«8
LLD<«2
LLD<4.
LLD<2
LLD<1.
LLD<2
LLD<3
LLD<2
LLD<2
LLD<3
LLD<2
LLD<3
LLD<1.
LLD<«2
LLD<3
LLD<8.
LLD<«8
LLD<6
LLD<1.
LLD<4
LLD<1.
LLD<1.
LLD<8
LLD<4
LLD<4
LLD<3.
LLD<3.
LLD<3.
LLD<1.
LLD<3.

2
LLD<3.
LLD<9.
LLD<1.
LLD<1.
LILD<1.
LLD<8.

85E-01
59E-01
37E-01
15E-01
30E-01
90E-01
01E-01

.38E-01

43E+00 +- 4.61E-01

.32E+00
.23E-01
.86E-01

92E-01

.23E+00 +-
.93E-01
.40E-01
.61E-01

86E-01

.84E-01

49E+00

.71E-01
.11E-01
.86E-01
.62E-01
.03E-01
.76E+02
.57E-01

40E+00

.14E+00
.09E+00

70E-01

.94E-01
.32E-01

06E+00

.48E-01

22E+00
17E+00

.19E-01
.34E-01
.37E-01

30E-01
17E-01
28E-01
43E+00
89E-01

.32E+01 +-

07E+00
70E-01
77E-01
77E-01
10E+00
17E-01

3.10E-01

4.60E+00

.80E+01 +-

4.66E+00

RN



Results saved in File SD0048



PEAKS NOT USED IN ANALYSIS

‘ntroid " Energy Net Area Error Gammas/sec

annel keVv counts %

1022.39 510.82 24. 57.8 6.57E+00
2124 .70 1062.01 6. 100.3 3.50E+00
0:©

\‘
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/’***********************************
’ *
T GAMMA SPECTRUM ANALYSTIS *
* *
************************************
CANBERRA SPECTRAN-AT V4.2a
hgtrw ' 30-NOV-95 15:31:36

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: ' 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
‘!g&tiplet Analysis Performed.

wwwégular Output.
Analysis of Spectrum saved in Disk File SD0050
Measured by: dlv

Sample Description: C-41 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 6.5100E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLO0OO

COLLECT started on 30-NOV-95 at 15:06:22

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 30-NOV-95
Efficiency Calibration performed 21-NOV-95

| =
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hgtrw | 30-NOV-95 15:31:36 -

. PEAK ANALYSTIS
PK Centroid Energy FWHM Backgnd Net Area Error Nuclides
channel keV kev counts counts %
1 478 .51 239.07 1.3 99. 140. 28.0 PB-212
2 592.14 295.83 1.7 33. 47 . 44.7 PB-214
3 705.62 352.52 2.1 34. 63. 38.5 PB-214
4 1167.33 583.26 1.6 7. 37. 37.8 TL-208
5 1219.99 609.58 1.0 16. 56. 34.8 BI-214
6 1325.14 662.14 1.7 6. 35. 39.4 (CS-137
7 1822.75 910.96 0.8 7. 22. 54.9 AC-228
8 2922.21 1461.16 2.4 0. 94 . 20.2 K-40

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%



hgtrw

Aﬁhw@le: C-41 Soil
g .a collected on 30-NOV-95 at 15:06:22

L

- ouecayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M
BA-139
e 139
5mwé§226
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203"
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198
B-125
To.212
S oati = 1
HF-181
RU-103
KR-85

to

0. days,

RADIONUCLTIDE

30-NOV-95 15:31:36

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Activity Concentration in pCi /gm
: Decay
corrected

Measured

LLD<3
LLD<2
LLD<2
LLD<«1

LLD<1.
.39E-01
.78E-01

LLD<8
LLD<2

LILD<1.
.17E+00
.36E-01
.90E+00
.33E-01

LLD<2
LLD<2
LLD<1
LLD<4

LLD<2.
LLD<9.
LLD<1.
LLD<2.
.47E+00
.51E-01

LLD<6
LLD<5

LILD<2.
.78E-01
.80E+00

LLD<2
LLD<2

LLD<1.
1.
.96E+00

LLD<6

LLD<2.
.57E-01
.28E-01

LLD<8
LLD<4

LLD<1.5%
.11E-01
.72E-01
.71E+00

LLD<3
LLD<2
LLD<2

LLD<1.
.95E+00

LLD<8

1.
.68E-01
.24E-01
.17E-01

LLD<6
LLD<3
LLD<4

LLD<5.
LLD<1.
LLD<2.
LLD<S8.
.94E+01
.80E+00

LLD<7
LLD<2

LLD<3.
LLD<2.
.51E+01

LLD<7

.82E+00
.83E+01
.34E+02
.88E+00

19E+01

08E+00

61E-01
24E+00
18E+00
39E-01

73E+00

93E+00
70E+00

56E-01

57E+00

22E+00

50E+00

86E-01
29E+01
97E-01
55E-01

71E-01
90E-01

Error

+- 4.80E-01

+- 5.78E-01

LLD<3.
LLD<2.
LLD<2.
LLD<1.
LLD<1.
LLD<«8.
LLD<2.
LLD«<1.
LLD<2.
LLD<2.
LLD<1.
LLD<4
LLD<2
LLD<«9
LLD<1.
LLD<2
LLD<6
LLD<S.
LLD<2
LLD<2
LLD<2
LLD<1

1
LLD<6
LLD<2
LILD<«8
LLD<4
LLD<1.
LLD<3
LLD<2
LLD<2
LLD<1.
LLD<8

1.
LLD<«6
LLD«<3
LLD<4
LLD<5
LLD<1.
LLD<2
LLD<«8
LLD<7
LLD<2
LLD<3
LLD<2
LLD<7

82E+00
83E+01
34E+02
88E+00
19E+01
39E-01
78E-01
08E+00
17E+00
36E-01
90E+00

.33E-01
.61E-01
.24E+00

18E+00

.39E-01
.47E+00

51E-01

.73E+00
.78E-01
.80E+00
.93E+00
.70E+00
.96E+00
.56E-01
.57E-01
.28E-01

57E+00

.11E-01
.72E-01
.71E+00

22E+00

.95E+00

SOE+00

.68E-01
.24E-01
.17E-01
.86E-01

29E+01

.97E-01
.55E-01
.94E+01
.80E+00
.71E-01
.90E-01
.51E+01

Error
+- 4.80E-01
+- 5.78E-01



SR-85
I-133
BA-140
91M
-207
TL-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228

-152
-234M
-91

RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total

LLD<3

LLD<2.
.95E-01
.49E-01
.04E-01

LLD<9
LLD<3
LLD<3

LLD<1.
.23E-01

LLD<3

LLD<6.
1.
.68E+00

LLD<2

LLD<7.
.52E-01
.57E-01
.72E-01
.24E-01

LLD<6
LLD<6

5
LLD<6

LLD<1.
LLD<4.
.63E-01
.61E-01

LLD<6
LLD<3

LLD<1.
.84E-01

LLD<3

LLD<3.
.92E-01

LLD<3

LLD<4.
LLD<4.
.81E+02

LLD<3

LLD<5.

1.
.90E+00
.37E+00

LLD<3
LLD<5

LLD<1.
LLD<8.
LLD<8.
LLD<1.
.04E-01

LLD<5

LLD<1.
LLD<1.
LLD<5.
LLD<4.
.83E-01
.32E-01
.85E-01
.68E-01

LLD<4
LLD<4
LLD<3
LLD<4

LLD<1.
.79E-01

LLD<3

2.
LLD<4.
LLD<7.
LLD<5.
LLD<1.
LLD<«7.
LLD<1.

.28E-01

83E-01

21E+00

72E-01
96E+00

00E-01

31E+00
01E-01

83E+00
52E-01

37E-01
51E-01

02E-01
60E+00

27E+00
41E-01
03E-01
13E+00

42E+00
51E+00
13E-01
30E-01

29E+00

49E+01
65E+00
14E-01
72E-01
87E-01
00E-01
30E+00

+- 6.83E-01 1.

+- 2.26E-01

+—

+
]

8.81E-01

5.12E+00

.23E+01

Error Quotation at 1
LLD Confidence Level

.96
at

5.30E+00

Sigma
95.0%

LLD<3
LLD<2

LLD<9.

LLD<3
LLD<3

LILD<1.
LLD<3.

LLD<6

LLD<2
LLD<«7

LLD<6.

LLD<6

5.

LLD<6

LLD<1.

LLD<4
LLD<6

LLD<3.

LLD<1
LLD<3
LLD<3
LLD<3
LLD<4
LLD<4
LLD<3
LLD<5

1
LI.D<3
LLD<5
LLD<1
LLD<8
LLD<8

LLD<1.

LLD<5

LLD<1.

LLD<1
LLD<5
LLD<4
LLD<4
LLD<4
LLD<3
LLD<4
LLD<1
LLD<3

2
LLD<«4
LLD<7
LLD<5
LLD<1
LLD<7

LLD<1.

.28E-01
.83E-01
95E-01
.49E-01
.04E-01
21E+00
23E-01
.72E-01
96E+00 +- 6.83E-01
.68E+00
.00E-01
52E-01
.57E-01
72E-01 +- 2.26E-01
.24E-01
31E+00
.01E-01
.63E-01
61E-01
.83E+00
.84E-01
.52E-01
.92E-01
.37E-01
.51E-01
.81E+02
.02E-01
.60E+00 +- 8.81E-01
.90E+00
.37E+00
.27E+00
.41E-01
.03E-01
13E+00
.04E-01
42E+00
.51E+00
.13E-01
.30E-01
.83E-01
.32E-01
.85E-01
.68E-01
.29E+00
.79E-01
.49E+01 +- 5.12E+00
.65E+00
.14E-01
.72E-01
.87E-01
.00E-01
30E+00

.23E+01 +- 5.30E+00



Results saved in File SD0050

o



PEAKS NOT USED IN ANALYSIS

‘ntroid Energy Net Area Error Gammas/sec

channel keV counts %
592.14 295.83 47 . 44 .7 7 .59E+00
1167.33 583.26 37. 37.8 1.17E+01
0:t©

gy
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CANBERRA SPECTRAN-AT V4.2a

hgtrw 30-NOV-95 15:48:56

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
¢&g}tiplet Analysis Performed.

mwwééular Output.
Analysis of Spectrum saved in Disk File SD0051
Measured by: dlv

Sample Description: C-39 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 7.0800E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLOO0O

COLLECT started on 30-NOV-95 at 15:33:39

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 30-NOV-95
Efficiency Calibration performed 21-NOV-95



s

PK

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

(s IR IR AN U B NN VN oS g

Centroid
channel

478.
591.
705.
.27
.48
.73
.53
.66

1168
1220
1324
1823
2922

81
77
18

Energy
keVv

239.22
295.65
352.30
583.73
609.82
661.94
911.35
1461.38

PEAK

FWHM Backgnd

keV

MNMRPMHENDMDNDRHPR R
UbHEERERNMDMDOURBO

ANALYSTIS

counts

70.
36.
19.
10.
13.
1le6.

3.

6.

counts

148.
37.
81.
42.
48.
38.
22.
82.

30-NOV-95

%

23.
59.
26.
38.
37.
45.
49.
24.

Net Area Error

N UTONIJI®

15:48:56

Nuclides

PB-212
PB-214
PB-214
TL-208
BI-214
CS-137
AC-228
K-40



hgtrw 30-NOV-95 15:48:56
~ ~mple: C-39 Soil
' -:a collected on 30-NOV-95 at 15:33:39
wgecayed to 0. days, 0.0000 hours BEFORE the start of COLLECT.

RADIONUCLTIDE ANALYSTIS REPORT

Nuclide Activity Concentration in pCi /gm
Decay
Measured Error corrected Error
AM-241 LLD<3.64E+00 LLD<3.64E+00
TH-234 LLD<2.65E+01 LLD<2.65E+01
TH-230 LLD<2.12E+02 LLD<2.12E+02
XE-133 LLD<1.57E+00 LLD<1.57E+00
CD-109 LLD<1.07E+01 LLD<1.07E+01
SCL-000 LLD<7.55E-01 LLD<7.55E-01
CO-57 LLD<2.51E-01 LLD<2.51E-01
PA-234 LLD<«9.60E-01 LLD<9.60E-01
CE-144 LLD<1.75E+00 LLD<1.75E+00
TC-99M LLD<2.12E-01 LLD<2.12E-01
U-235 LLD<1.65E+00 LLD<1.65E+00
CE-141 LLD<3.61E-01 LLD<3.61E-01
KR-85M LLD<2.52E-01 LLD<2.52E-01
XE-131M LLD<7.59E+00 LLD<7.59E+00
LLD<9.50E-01 LLD<9.50E-01
Pl LLD<1.93E-01 LLD<1.93E-01
. %#226 LLD<5.09E+00 LLD<5.09E+00
BA-141 LLD<5.11E-01 LLD<5.11E-01
KR-89 LLD<2.48E+00 LLD<2.48E+00
TE-132 LLD<2.34E-01 LLD<2.34E-01
XE-133M LLD<2.40E+00 LLD<2.40E+00
TH-227 LLD<1.77E+00 LLD<1.77E+00
PB-212 - 1.66E+00 +- 3.99E-01 1.66E+00 +- 3.99E-01
RA-224 LLD<6.14E+00 LLD<6.14E+00
‘XE-135 LLD<2.56E-01 LLD<2.56E-01
XE-138 LLD<9.26E-01 LLD<9.26E-01
SE-75 LLD<3.53E-01 LLD<3.53E-01
NP-239 LLD<1.45E+00 LLD<1.45E+00
HG-203 LLD<3.05E-01 LLD<3.05E-01
IR-192 LLD<2.54E-01 LLD<2.54E-01
CR-51 LLD<2.26E+00 LLD<2.26E+00
SCM-000 LLD<1.12E+00 LLD<1.12E+00
BI-211 LLD<8.11E+00 LLD<8.11E+00
PB-214 1.77E+00 +- 4.75E-01 1.77E+00 +- 4.75E-01
BA-133 LLD<6.81E-01 LLD<6.81E-01
I-131 LLD<2.48E-01 LLD<2.48E-01
SN-113 LLD<3.99E-01 LLD<3.99E-01
KR-87 LLD<5.36E-01 LLD<5.36E-01
PB-211 LLD<1.23E+01 LLD<1.23E+01
AU-198 LLD<2.36E-01 LLD<2.36E-01
tf“-lzs LLD<8.23E-01 LLD<8.23E-01
‘ -212 LLD<9.36E+01 LLD<9.36E+01
gl = 7 LLD<2.85E+00 LLD<2.85E+00
HF-181 LLD<3.39E-01 LLD<3.39E-01
RU-103 LLD<2.50E-01 LLD<2.50E-01

KR-85 LLD<7.26E+01 LLD<7.26E+01



SR-85 LLD<3.18E-01 - LLD<3.18E-01

I-133 LLD<3.12E-01 LLD<3.12E-01
BA-140 LLD<1.03E+00 LLD<1.03E+00
91M LLD<2.98E-01 LLD<2.98E-01
-207 LLD<2.30E-01 LLD<2.30E-01
TL-208 LLD<1.10E+00 LLD<1.10E+00
SB-124 LLD<3.39E-01 LLD<3.39E-01
CS-134 LLD<5.21E-01 LLD<5.21E-01
BI-214 1.54E+00 +- 5.70E-01 1.54E+00 +- 5.70E-01
RU-106 LLD<2.92E+00 LLD<2.92E+00
LA-142 LLD<5.51E-01 LLD<5.51E-01
AG-110M LLD<7.01E-01 LLD<7.01E-01
NB-97 LLD<7.06E-01 LLD<7.06E-01
CS-137 5.82E-01 +- 2.65E-01 5.82E-01 +- 2.65E-01
I-132 LLD<6.48E-01 LLD<6.48E-01
W-187 LLD<1.09E+00 LLD<1.09E+00
ZR-97 LLD<2.90E-01 LLD<2.90E-01
ZR-95 LLD<6.41E-01 LLD<6.41E-01
NB-95 LLD<2.70E-01 LLD<2.70E-01
TL-210 LLD<2.28E+00 LLD<2.28E+00
CO-58 LLD<3.68E-01 LLD<3.68E-01
CS-136 LLD<3.29E-01 LLD<3.29E-01
MN-54 LLD<3.17E-01 LLD<3.17E-01
CO-56 LLD<3.43E-01 LLD<3.43E-01
I-134 LLD<3.66E-01 LLD<3.66E-01
TL-207 LLD<2.76E+02 LLD<2.76E+02
Y-88 LLD<3.76E-01 LLD<3.76E-01
AC-228 1.50E+00 +- 7.41E-01 1.50E+00 +- 7.41E-01
U-152 LLD<3.49E+00 LLD<3.49E+00 '
é-234M LLD<4.68E+00 LLD<4.68E+00
-91 LLD<1.19E+00 LLD<1.19E+00
RB-89 LLD<8.35E-01 LLD<8.35E-01
FE-59 LLD<6.36E-01 LLD<6.36E-01
ZN-65 LLD<1.14E+00 LLD<1.14E+00
SC-46 LLD<5.15E-01 LLD<5.15E-01
TA-182 LLD<1.40E+00 LLD<1.40E+00
I-135 LLD<2.04E+00 LLD<2.04E+00
CL-39 LLD<1.21E+00 LLD<1.21E+00
NA-22 LLD<4.75E-01 LLD<4.75E-01
AR-41 LLD<4.91E-01 LLD<4.91E-01
CO-60 LLD<2.89E-01 LLD<2.89E-01
NA-24 LLD<3.09E-01 LLD<3.09E-01
SR-92 LLD<3.27E-01 LLD<3.27E-01
SCH-000 LLD<1.51E+00 LLD<1.51E+00
CS-138 LLD<4.40E-01 LLD<4.40E-01
K-40 1.99E+01 +- 4.87E+00 1.99E+01 +- 4.87E+00
KR-88 LLD<1.50E+00 LLD<1.50E+00
TL-209 LLD<9.38E-01 LLD<9.38E-01
LA-140 LLD<2.65E-01 LLD<2.65E-01
AL-26 LLD<3.31E-01 LLD<3.31E-01
MN-56 LLD<7.90E-01 LLD<7.90E-01
RB-88 LLD<1.36E+00 LLD<1.36E+00
Total 2.70E+01 +- 5.01E+00 2.70E+01 +- 5.01E+00

Error Quotation at 1.96 Sigma
LLD Confidence Level at 95.0%



Results saved in File SD0051

-
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PEAKS NOT USED IN ANALYSIS

‘nt roid Energy Net Area

channel keV counts
591.77 295.65 37.
1168.27 583.73 42,
01©

Error Gammas/sec
%

59.7 5.92E+00
38.2 1.33E+01
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GAMMA SPECTRUM ANALYSIS

* % % % F

*
*
*
************'***********************

CANBERRA SPECTRAN-AT V4.2a

hgtrw 30-NOV-95 09:20:39

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

ﬁ&&p Calculation Performed.
{ .~tiplet Analysis Performed.
N

Regular Output.
Analysis of Spectrum saved in Disk File SD0057
Measured by: dlv

Sample Description: C-30 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 7.1400E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANL00O

COLLECT started on 30-NOV-95 at 08:58:17

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 30-NOV-95
Efficiency Calibration performed 21-NOV-95



hgtrw

PK Centroid
channel

703

1218

AU W

477.
$ 664.
.38
1020.
.51
2921.

17
01

10

93

Energy
keV

238.40
331.74
351.41
509.67
608.84
1461.01

PEAK ANALYSTIS

FWHM Backgnd Net Area

keV counts counts
1.0 90. 109.
1.6 22. 20.
1.5 19. 80.
1.0 11. 17.
2.2 19. 51.
2.4 7. 83.

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

$ - Multiplet Analysis Terminated because of no CHI-SQ

30-NOV-95 09:20:39

Error Nuclides
%
32.9 PB-212
80.6
27.7 BI-211,PB-214
75.7
38.1 XE-135,BI-214
24.1 K-40
improvement



hgtrw

mple: C-30 Soil
? za collected on 30-NOV-95 at 08:58:17

_cayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M
BA-139
‘ﬁ$f139
[ 226
“sA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198
-125
P 2212

to

RADIONUCLTIDE

0. days,

30-NOV-95 09:20:39

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Activity Concentration in pCi /gm

Measured

LLD<3.
LLD<2
LLD<2
LLD<1.
LLD<1.
LLD<7
LLD<2
LLD<9
LLD<2
LLD<2
LLD<1.
LLD<4
LLD<2
LLD<8
LLD<9.
LLD<1
LLD<5
LLD<5
LLD<2
LLD<2
LLD<2
LLD<1

1.
LLD<6
LLD<2
LLD<9
LLD<3
LLD<1.
LLD<2
LLD<2
LLD<2
LLD<1

1

1.
LLD<7
LLD<2
LLD<3
LLD<4
LLD<9
LLD<2
LLD<8.
LLD<6.
LLD<1.
LLD<2.
LLD<2.
LLD<7.

61E+00

.45E+01
.47E+02

57E+00
07E+01

.31E-01
.43E-01
.05E-01
.16E+00
.18E-01

69E+00

.18E-01
.44E-01
.84E+00

S53E-01

.93E-01
.10E+00
.57E-01
.21E+00
.40E-01
.84E+00
.80E+00

21E+00

.94E+00
.64E-01
.31E-01
.50E-01

49E+00

.73E-01
.85E-01
.10E+00
.05E+00
.50E+01

75E+00

.25E-01
.57E-01
.17E-01
.87E-01
.20E+00
.30E-01

51E-01
96E+01
84E+00
93E-01
43E-01
34E+01

Decay

Error corrected

LLD<3
LLD<«2
LLD<2

LLD<1.
LLD<1.

LLD<7
LLD<2
LLD<9
LLD<2
LILD<2

LID<1.

LLD<4
LLD<2

LLD<8.

LLD<9

LLD<1.

LLD<S

LLD<5.

LLD<2
LLD<2
LLD<2
LLD<1

+- 3.99E-01 1.

LLD<6
LLD<2
LLD<9
LLD<3

LLD<1.

LLD<2
LLD<2
LLD<2
LLD<1

+- 4.16E+00 1.
+- 4.85E-01 1.

LLD<7
LLD<2
LLD<3
LLD<4
LLD<9
LLD<2
LLD<«8
LLD<6
LLD<1
LLD<2
LLD<2
LLD<7

.61E+00
.45E+01
.47E+02
57E+00
07E+01
.31E-01
.43E-01
.05E-01
.16E+00
.18E-01
69E+00
.18E-01
.44E-01
84E+00
.53E-01
93E-01
.10E+00
57E-01
.21E+00
.40E-01
.84E+00
.80E+00
21E+400
.94E+00
.64E-01
.31E-01
.50E-01
49E+00
.73E-01
.85E-01
.10E+00
.05E+00
50E+01
75E+00
.25E-01
.57E-01
.17E-01
.87E-01
.20E+00
.30E-01
.51E-01
.96E+01
.84E+00
.93E-01
.43E-01
.34E+01

+ -

+_
+_.

Error

3.99E-01

4.16E+00
4.85E-01



SR-85
I-133

-140
91M
I-207

TL-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
-152
-234M
SR-91
RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

‘tal

Error Quotation at 1.

LLD<3
LLD<2

LLD<8.
.74E-01
.78E-01

LLD<2
LLD<2

LLD<1.
.44E-01
.31E-01

LLD<3
LLD<6

1.
.23E+00
.31E-01
.90E-01
.93E-01
.88E-01
.27E-01

LLD<3
LLD<6
LLD<3
LLD<3
LLD<3
LLD<3

LLD<9.
.85E-01
.07E-01

LLD<3
LLD<4

LLD<3.
LLD<1.
.63E-01
.51E-01
.26E-01
.80E-01
.93E-01
.02E+02
.83E-01

LLD<2
LLD<2
LLD<3
LLD<3
LLD<3
LLD<2
LLD<2

LLD<1.
.11E+00
.71E+00

LLD<4
LLD<3

LLD<1.
.82E-01
.91E-01

LLD<«6
LLD<7

LLD<1.
.41E-01

LLD<5

LLD<1.
LLD<1.
LLD<9.
.36E-01
.15E-01
.87E-01
.76E-01
.14E-01
.74E+00
.61E-01
.02E+01
.14E+00
.39E-01

LLD<4
LLD<5
LLD<2
LLD<2
LLD<4
LLD<1
LLD<3

2
LLD<4
LLD<2

LLD<4.
LLD<«7.
.88E-01
.10E+00

LLD<2
LLD<2

.21E-01
.72E-01

80E-01

11E+00

64E+00

96E-01

08E-01
72E+00

69E+00

08E+00

10E+00

53E+00
04E+00
48E-01

74E-01
68E-02

+- 6.25E-01

+
L}

4.91E+00

.98E+01

LLD Confidence Level

96
at

6 .50E+00

Sigma
95.0%

LLD<3.21E-01
LLD<2.72E-01
LLD<8.80E-01

LLD<2.74E-01 -

LLD<2.78E-01
LLD<1.11E+00
LLD<3.44E-01
LLD<6.31E-01

1.64E+00
LLD<3.23E+00
LLD<6.31E-01
LLD<3.90E-01
LLD<3.93E-01
LLD<3.88E-01
LLD<3.27E-01
LLD<9.96E-01
LLD<3.85E-01
LLD<4.07E-01
LLD<3.08E-01
LLD<1.72E+00
LLD<2.63E-01
LLD<2.51E-01
LLD<3.26E-01
LLD<3.80E-01
LLD<3.93E-01
LLD<2.02E+02
LLD<2.83E-01
LLD<1.69E+00
LLD<4.11E+00
LLD<3.71E+00
LLD<1.08E+00
LLD<6.82E-01
LLD<7.91E-01
LLD<1.10E+00
LLD<5.41E-01
LLD<1.53E+00
LLD<1.04E+00
LLD<9.48E-01
LLD<4 .36E-01
LLD<5.15E-01
LLD<2.87E-01
LLD<2.76E-01
LLD<4.14E-01
LLD<1.74E+00
LLD<3.61E-01

2.02E+01
LLD<4.14E+00
LLD<2.39E-01
LLD<4.74E-01
LLD<7.68E-02
LLD<2.88E-01
LLD<2.10E+00

3.98E+01

+- 6.25E-01

+- 4.91E+00

+- 6.50E+00



Results saved in File SD0OO057




PEAKS NOT USED IN ANALYSIS

Qentroid Energy Net Area Error Gammas/sec

channel keV counts %
664.01 331.74 20. 80.6 3.65E+00
1020.10 509.67 17. 75.7 4 ,65E+00
03©

oy,
. %
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CANBERRA SPECTRAN-AT V4.2a

hgtrw _ 30-NOV-95 09:37:06

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
Multiplet Analysis Performed.

« ”yéular Output.
“Analysis of Spectrum saved in Disk File SD0021
Measured by: dlv

Sample Description: C-12 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 9.6000E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLOOO

COLLECT started on 30-NOV-95 at 09:21:49

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 30-NOV-95
Efficiency Calibration performed 21-NOV-95



hgtrw

1..' PERAK ANALYSTIS

PK Centroid Energy FWHM Backgnd Net Area
channel keVv keV counts counts

1 477 .52 238.58 1.7 71. 44 .

2 526.42 263.00 1.4 19. 14.

3 590.16 294 .84 1.9 21. 34,

4 704.31 351.87 1.9 28. 43.

5 1218.83 609.00 2.0 15. 36.

6 1324.15 661.65 1.8 11. 62.

7N  1822.17 910.67 0.7 12. 12.

8 2922.29 1461.19 2.1 2. 103.

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

1 Multiplets processed.

N - Multiplet Analysis did NOT converge

$ - Multiplet Analysis Terminated because of no CHI-SQ improvement

30-NOV-95 09:37:06

Error

%

67.
109.
61.
48.
46.
30.
112.
19.

Wbk bdONRNO WK

Nuclides

PB-212
I-132

PB-214
BI-211,PB-214
XE-135,BI-214
CS-137

AC-228

K-40

ety



hgtrw

t mple: C-12 Soil
' ca collected on 30-NOV-95 at 09:21:49

”“Decayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M
RA-139
PPidiq39
e, 5—’(' 22 6
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
U-198
> _1o5
: =212
“gRE-7
HF-181
RU-103
KR-85

to

0. days,

RADIONUCLTIDE

Activity Concentration in pCi /gm

Measured

LLD<2
LLD<1.
LLD<1.
LLD<9
LLD<6
LLD<5
LLD<1.
LLD<6.
LLD<1
LLD<1.
LLD<1.
LILD<2
LLD<1
LLD<S
LLD<6
LLD<1.
LLD<3
LLD<3
LLD<1.
LLD<1.
LLD<1.
LLD<1.

3
LLD<3
LLD<«1.
LLD<6
LLD<2
LLD<1.
LLD<2.
LLD<1.
LLD<1.
LLD<7

6.

7
LLD«<4.
LLD<2
LLD<2
LLD<3
LLD<6
LLD<1.
LLD<5.
LLD<5
LLD<1.
LLD<1.
LLD<2.
LLD<5S.

.08E+00

79E+01
41E+02

.78E-01
.59E+00
.04E-01

67E-01
73E-01

.10E+00

42E-01
07E+00

.64E-01
.62E-01
.67E+00
.58E-01

34E-01

.39E+00
.44E-01

83E+00
54E-01
41E+00
13E+00

.67E-01
.73E+00

57E-01

.03E-01
.11E-01

23E+00
00E-01
63E-01
49E+00

.15E-01

01E+00

.01E-01

45E-01

.05E-01
.34E-01
.58E-01
.45E+00

69E-01
90E-01

.22E+01

45E+00
98E-01
03E-01
69E+01

Error
+- 2.47E-01
+- 2.92E+00
+- 3.41E-01

30-NOV-95 09:37:06

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Decay
corrected

LLD<2.
LLD<1.
LLD<1.
LLD<9.
LLD<6.
LLD<S.
LLD<1.
LLD<6.
LLD<1.
LLD<1.
LLD<1.
LLD<2.
LLD<1.
LLD<S5.
LLD«<6.
LLD<1.
LLD<3
LLD<3
LLD<1.
LLD<1.
LLD<1
LLD<1.

3
LLD<3
LILD<1.
LILD<6
LLD<2
LLD<1.
LLD<2
LLD<1.
LLD<1
LLD<7.

6

7
LLD<4.
LLD<2.
LLD<2.
LLD<3.
LLD«<6.
LLD<1.
LLD<5.
LLD<5.
LLD<1.
LLD<1.
LLD<2.
LLD<5.

08E+00
79E+01
41E+02
78E-01
59E+00
04E-01
67E-01
73E-01
10E+00
42E-01
07E+00
64E-01
62E-01
67E+00
58E-01
34E-01

.39E+00
.44E-01

83E+00
54E-01

.41E+00

13E+00

.67E-01
.73E+00

57E-01

.03E-01
.11E-01

23E+00

.00E-01

63E-01

.49E+00

15E-01

.01E+00
.01E-01

45E-01
05E-01
34E-01
58E-01
45E+00
69E-01
90E-01
22E+01
45E+00
98E-01
03E-01
69E+01

Error

+- 2.47E-01

+ -
+—

2.92E+00
3.41E-01



SR-85

-133
-140
-91M

BI-207
TL-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
wW-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
-228
-152
PA-234M
SR-91
RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

_4I'Ptal

LLD<2.
LLD<1.
LLD<5
LLD<2.
LLD<1
LLD<7.
LLD<2
LLD<4

8.
LLD<2
LLD<4
LLD<5
LLD<5

6
LLD<4
LLD<6.
LLD<2
LLD<3
LLD<1.
LLD<1.
LLD<2
LLD<2
LLD<2
LLD<2
LLD<2
LLD<1.
LLD<2.

5
LLD<2
LLD<2.
LLD<8.
LLD<5.
LLD<5.
LLD<7.
LLD<2.
LLD<8.
LLD<8.
LLD<5.
LLD<2.
LLD<3.
LLD<3.
LLD<2.
LLD<3.
LLD<1.
LLD<3.

1.
LLD<4.
LLD<1.
LLD<1.
LLD<5.
LLD<2.
LLD<1.

49E-01
94E-01

.88E-01

35E-01

.84E-01

65E-01

.12E-01
.21E-01
60E-01 +- 4.01E-01
.02E+00
.74E-01
.53E-01
.57E-01
.88E-01 +- 2.10E-01
.51E-01

65E-01

.02E-01
.55E-01

95E-01
28E+00

.06E-01
.51E-01
.25E-01
.22E-01
.39E-01

93E+02
46E-01

76E+00
95E-01
21E-01
16E-01
78E-01
90E-01
13E-01
04E-01
10E-01
85E-01
34E-01
43E-01
0SE-01
08E-01
06E+00
25E-01
85E+01 +-
98E-01
78E-01
S58E-01
71E-02
14E-01
56E+00

.77E-01 +- 6.49E-01
.04E+00

3.75E+00

.77E+01 +-

4 .84E+00

Error Quotation at 1.96 Sigma

LLD<«2

LLD<1.
.88E-01
.35E-01

LLD<5
LLD<2

LLD<1.
.65E-01
.12E-01
.21E-01
.60E-01
.02E+00
.74E-01
.53E-01
.57E-01
6.
.51E-01
.65E-01
.02E-01
.55E-01

LLD<?7
LLD<2
LLD<4

8
LLD<2
LLD<4
LLD<5
LLD<5

LLD<4
LLD<6
LLD<2
LLD<3

LLD<1.
LLD<1.
.06E-01
.51E-01
.25E-01
.22E-01
.39E-01

LLD<«2
LLD<2
LLD<2
LLD<2
LLD<2

LLD<1.

LILD<2

5
LLD<2
LLD<2
LLD<8
LLD<5
LLD<5

LLD<7.
.90E-01
.13E-01
.04E-01

LLD<2
LLD<8
LLD<8

LLD<5.
.85E-01
.34E-01
.43E-01

LLD<2
LLD<3
LLD<3

LLD<2.
.08E-01

LLD<3

LLD<1.
.25E-01

LLD<3

1.
.98E-01
.78E-01
.55E-01
.71E-02
.14E-01

LLD<4
LLD<«1
LLD<1
LLD<5
LLD<2

LLD<1.

.49E-01

94E-01

84E-01

88E-01

95E-01
28E+00

93E+02

.46E-01
.77E-01
.04E+00
.76E+00
.95E-01
.21E-01
.16E-01

78E-01

10E-01

05E-01

06E+00

85E+01

56E+00

)

+- 4.01E-01

+- 2.10E-01

+- 6.49E-01

+- 3.75E+00

.77E+01

+- 4.84E+00



Results saved in File SD0021

4

S
Mgy



PEAKS NOT USED IN ANALYSIS

‘ntroid Energy Net Area Error Gammas/sec

annel keVv counts %

526.42 263.00 14. 109.9 1.99E+00

590.16 294 .84 34. 61.0 5.39E+00
019
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CANBERRA SPECTRAN-AT V4.2a
hgtrw 30-NOV-95 09:50:31

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
ﬂggétiplet Analysis Performed.
‘wxégular Output.

Analysis of Spectrum saved in Disk File SD0056

Measured by: dlv

Sample Description: C-31 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 7.3300E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANL00O

COLLECT started on 30-NOV-95 at 09:37:58

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 30-NOV-95
Efficiency Calibration performed 21-NOV-95

~



hgtrw

PK Centroid
channel

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

U W
A0

O W30

477

590.
.70
.04

704
1018

1166

1217.
.43
.48

1822
2922

1021.

.45

70

77

.24

56

Energy
keV

238.54
295.11
352.06
508.64
510.50

582.71
608.36
910.80
1461.29

PEAK

FWHM

1 Multiplets processed.

PFRRRPR
oo nm

NP
noruwu

ANALYSTIS

Backgnd

counts

101.
33.
28.

7.
9.

WO J

Net Area

counts

138.
47.
59.
17.
i8.

31.
53.
12.
92.

30-NOV-95 09:50:31

Error Nuclides
%
28.5 PB-212
47.5 PB-214
37.9 BI-211,PB-214
81.4
78.5 TL-208,NA-22,
ANN-RD
55.6 TL-208
31.1 XE-135,BI-214
95.9 AC-228
22.6 K-40
improvement

$ - Multiplet Analysis Terminated because of no CHI-SQ



i,  «ta collected on 30-NOV-95 at 09:37:58
0.0000 hours BEFORE the start of COLLECT.

hgtrw

‘mple:

Decayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M

PA-139

139

" RA-226

BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198

7 -125

A

g

o .-212
BE-7
HF-181
RU-103
KR-85

C-31 Soil

to

RADIONUCLTIDE

0. days,

30-NOV-95 09:50:31

ANALYSTIS REPORT

Activity Concentration in pCi /gm

Measured

LLD<«3

LLD<2.
LLD<2.
LLD<1.
LLD<1.
.01E-01

LLD<7

LLD<2.
LLD<8.
.99E+00

LLD<1

LLD<1.
LLD<1.
.48E-01
.68E-01

LLD<3
LLD<2

LLD<9.
LLD<9.
.01E-01

LLD<2

LLD<4.
.36E-01
.42E+00

LLD<5
LLD<2

LID<2.
.98E+00

LLD<2

LLD<1.
.49E+00
LLD<6.
.17E-01

1

LLD<2

LLD<8.
LLD<3.
.30E+00
.46E-01
.28E-01

LLD<1
LLD<2
LLD<2

LLD<2.
LLD<9.
.08E+01

1

1.
.52E-01
.78E-01

LLD<6
LLD<2

LLD<4.
LLD<4.
LLD<9.
LLD<2.
.68E-01
.23E+01
.46E+00

LLD<7
LLD<7
LLD<2

LLD<3.
.85E-01
.52E+01

LLD<2
LLD<7

.29E+00

S7E+01
19E+02
56E+00
23E+01

33E-01
97E-01

91E-01
66E+00
07E+00
90E-01

80E+00

64E-01
89E+00
65E+00

70E-01
64E-01

45E+00
53E-01

26E+00
08E-01
71E-01

26E+00
54E-01

10E-01

Decay

Error corrected

LILD<3
LLD<2
LLD<2
LLD<1

LLD<1.

LLD<7
LLD<2
LLD<8
LLD<1

LLD<1.
LID<1.

LLD<3
LLD<2
LLD<9
LLD<9
LLD<2
LLD<4
LLD<5
LLD<2
LLD<2
LLD<2

LLD<1.

+- 4.28E-01 1
LLD<6
LLD<2

LLD<8.

LLD<3
LLD<1
LLD<2
LLD<2
LLD<2
LLD<9
+- 4.09E+00 1

+- 4.77E-01 1.

LLD<6
LLD<2
LLD<4
LLD<4
LLD<9
LLD<2
LLD<7
LLD<7
LLD<2
LLD<3
LLD<2
LLD<7

.29E+00
.57E+01
.19E+02
.56E+00
23E+01
.01E-01
.33E-01
.97E-01
.99E+00
91E-01
66E+00
.48E-01
.68E-01
.07E+00
.90E-01
.01E-01
.80E+00
.36E-01
.42E+00
.64E-01
.98E+00
89E+00
.49E+00
.65E+00
.17E-01
70E-01
.64E-01
.30E+00
.46E-01
.28E-01
.45E+00
.53E-01
.08E+01
26E+00
.52E-01
.78E-01
.08E-01
.71E-01
.26E+00
.54E-01
.68E-01
.23E+01
.46E+00
.10E-01
.85E-01
.52E+01

Error
+- 4.28E-01
+- 4,09E+00

+- 4.77E-01



SR-85
I-133
BA-140
91M
-207
TL-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228

U-152
-234M
-91

RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total

LLD<3.
LLD<2.
LLD<8.
LLD<3.
LLD<2.

1.
LLD<2.
LLD<5.

1
LLD<2.
LLD<6.
LLD<5.
LLD<5.
LLD<4
LLD<3
LLD<7
LLD<2
LLD<6.
LLD<2
LLD<2
LLD<3
LLD<3
LLD<4
LLD<3.
LLD<3
LLD<3
LLD<4

7
LLD<3
LLD<3
LLD<1.
LLD<7
LLD<6.
LLD<1
LLD<4
LLD<1.
LLD<1.
LLD<8
LLD<4
LLD<4
LLD<2.
LLD<3
LLD<4
LLD<1.
LLD<2

2
LLD<2
LLD<9
LLD<4
LLD<2.
LLD<8
LLD<9

29E-01
76E-01
32E-01
22E-01
68E-01
08E+00
84E-01
45E-01

.66E+00

94E+00
02E-01
27E-01
31E-01

.22E-01
.67E-01
.94E-01
.74E-01

20E-01

.92E-01
.03E+00
.46E-01
.07E-01
.23E-01

31E-01

.40E-01
.37E+02
.41E-01
.72E-01
.58E+00
.47E+00

08E+00

.15E-01

94E-01

.22E+00
.66E-01

39E+00
67E+00

.72E-01
.48E-01
.46E-01

40E-01

.69E-01
.50E-01

91E+00

.67E-01
.16E+01
.76E+00
.63E-01
.21E-01

32E-01

.72E-01
.38E-01

+-

+- 5.17E-01

+.-

+
1

6.04E-01

7.41E-01

4 .94E+00

.86E+01

Error Quotation at 1
LLD Confidence Level

.96

at

6.53E+00

Sigma
95.0%

LLD<3.29E-01
LLD<2.76E-01
LLD<«8.32E-01
LLD<3.22E-01
LLD<2.68E-01
1.08E+00 +- 6.04E-01
LLD<2.84E-01
LLD<5.45E-01
1.66E+00 +- 5.17E-01
LLD<2.94E+00
LLD<6.02E-01
LLD<5.27E-01
LLD<5.31E-01
LLD<4.22E-01
LLD<3.67E-01
LLD<7 .94E-01
LLD<2.74E-01
LLD<6.20E-01
LLD<2.92E-01
LLD<2.03E+00
LLD<3.46E-01
LLD<3.07E-01
LLD<4.23E-01
LLD<3.31E-01
LLD<3.40E-01
LID<3.37E+02
LLD<4 .41E-01
7.72E-01 +- 7.41E-01
LILD<3.58E+00
LLD<3.47E+00
LLD<«1.08E+00
LLD<«7.15E-01
LLD<6.94E-01
LLD<1.22E+00
LLD<4.66E-01
LLD<1.39E+00
LLD<1.67E+00
LLD<8.72E-01
LLD<4 .48E-01
LLD<4 .46E-01
LLD<2.40E-01
LLD<3.69E-01
LLD<4 .50E-01
LLD<1.91E+00
LLD<2.67E-01
2.16E+01 +- 4.94E+00
LLD<2.76E+00
LLD<9.63E-01
LLD<«4 .21E-01
LLD<2.32E-01
LLD<8.72E-01
LLD<9.38E-01

3.86E+01 +- 6.53E+00



Results saved in File SD005é6

e



Q;ntroid
annel
590.70

1018.04
0O

PEAKS NOT USED IN ANALYSIS

Energy Net Area Error Gammas/sec

keV counts %
295.11 47 . 47 .5 7.51E+00
508.64 17. 81.4 4 ,59E+00




GAMMA SPECTROSCOPY RESULTS FROM 12/4/95
FOR

CELLS 21,14,PILE A(123,131),PILE F(134,139),PILE L(108,109),PILE
M(114),26,78,PILEB (122,133),PILE K(106,107),PILE E(135,140),PILE
P(97,112,113),PILE O(125),PILE H(121),PILE C(137,142),PILE D(129,136,141),PILE
Q(94,94A,95,96,110,111),PILE R(79,80),PILE J(101,102,115,116)PILE
1(103,104,117,118)



Otva | ”'4)4(&/ /L/?/

***********************************
. .

. GAMMA SPECTRUM RECALIBRATTION

-

***********************************

* % ¥ % *

CANBERRA SPECTRAN-AT V4.2a

hgtrw 04-DEC-95 08:29:28

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: - 1 / Geometry Number: 1
Spectrum Size: 4096 channels from MCA Region FULL
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

Multiplet Analysis Performed.

Regular Output.
~#fmctral data read directly from Multichannel Analyzer ANO
walyzed by: dlv

L

r

Sample Description: Eu-152 Standard
COLLECT started on 04-DEC-95 at 08:03:37

COLLECT Live Time: 1200. sec.

Hig



hgtrw

PK

ic
2C
3?
4?

5?
67?
7?
8
9?
107

11
12
13C
14C
15
16
17
18
9
0?
217
228
23
24
257
267
277
28
29C
30C
31C
32C
33C
34
35$
36
37C
38C

39C
40C
41

42%

Centfoid
channel

79.56
91.17
236.96
243.81

482.95
489.70
495.12
592.17
681.60
688.80

735.87
822.48
880.89
888.13
977.46
1128.06
1172.66
1357.30
1377.41
1551.25
1557.80
1621.20
1734.67
1838.45
1921.23
01927.94
1933.49
2010.00
2163.92
2171.48
2179.28
2217.21
2223.96
2425.77
2548.63
2598.07
2808.80
2815.87

2914.97
2921.33
3059.18
3286.78

Energy
keV

39.83
45.63
118.43
121.85

241.29
244 .66
247.37
295.85
340.53
344.12

367.64
410.91
440.10
443.72
488.36
563.63
585.92
678.22
688.27
775.19
778.46
810.17
866.91
918.82
960.22
963.58
966.35
1004.63
1081.63
1085.41
1089.31
1108.29
1111.67
1212.65
1274.14
1298.89

- 1404 .38

1407.91

1457.53
1460.71
1529.73
1643.72

PEAK

FWHM Backgnd
keVv counts

30351.
24611.
37042.
34264.

Ny
A9

14034.
13522.
13111.
11388.
9010.
9812.

HRPRRR
RN Y X

7096.
6831.
5266.
5367.
5674.
6368.
5269.
5005.
4701.
4250.
4327.
3234.
4734.
3189.
2389.
2299.
2225.
1937.
1770.
1744.
1718.
1891.
2003.
1412.

479.

662.

330.

448.

NNNMNEREPNNONNONMNOMNODRPOOMMODNNNRRRERNMDNNONRRRRREPBRRPBRP
PR HEAOANMNMMMNNOMNNNORREEPOUVMOOOUMINIOUIIIJ®

99.
85.
61.
14.

NWNhN
OO WWw

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

04-DEC-95

ANALYSTIS

Net Area Error
counts %
4923, 15.5
2402. 21.5
10694. 51.0
183778. 3.0
1947. 36.8
35557. 4.0
1364. 50.7
1369. 25.3
4120. 42 .4
90781. 2.1
2754. 10.4
5834. 5.2
354, 49 .7
79009. 5.1
993. 24.9
1302. 20.7
750. 30.8
428, 53.3
1492. 15.5
1081. 31.4
19547. 2.7
580. 30.7
5360. 5.0
525. 36.8
959, 22.3
18479. 2.8
573. 42 .7
975.  16.0
806. 16.3
12434 2.8
2317. 7.7
978. 15.4
15516. 2.2
1355. 10.8
243 . 50.6
1476. 7.8
1086. 16.3
19075. 1.7
402. 13.3
269. 16.5
497, 10.4
30. 58.1

08:29:28

Nuclides

SE-75,SCL-000,
CO-57
RA-224,PB-214

PB-214
CS-136
BA-141,
SCM-000

AU-198

CS-134,SB-122
I-134,AG110M

MO-99
I-132,C0O-58

EU-152

EU-152

TE-129,EU-152

NA-22
I-133

EU-152,BI-214,
SCH-000

I-135

K-40

KR-88



12 Multiplets processed.
C - Multiplet Analysis converged normally

«% - Multiplet Analysis Terminated because of no CHI-SQ improvement
- Multiplet Analysis converged but GFIT > 4

ENERGY RECALIBRATION REPORT

0ld Calibration Coefficients:

Energy = 2.408874E-07*Ch"2 + 4.992761E-01*Ch + 1.064480E-01

New Calibration Coefficients:

Energy = 2.424686E-07*Ch"2 + 4,993353E-01*Ch + 2.041710E-01
0t©




ﬂﬁ"/f Sonre C[tJ/C /7’/1/

Energy Calibration performed 04-DEC-95
Efficiency Calibration performed 21-NOV-95

Otva
* % % % % *x *x Kk * * * * * * * * * *k *k * * * *x *k * * * * * Kk * *x * * K
¥*
‘ GAMMA SPECTRUM ANALYSTIS *
* *
* %k *k % Kk * * * % * * * * * * *k *k %k *k *k * * * *k *k * * % *k * *x *x *x *x *x *
CANBERRA SPECTRAN-AT V4.2a
hgtrw 04-DEC-95 08:50:12
ANALYSTIS PARAMETERS
MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: . 1
Spectrum Size: 4096 channels.
First channel for Search: 0
Adaptive smoothing performed.
Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%
Multiplet Sensitivity: 3
Identification Energy Window: +- 1.00 keV.
Error Quotation: 1.96 sigma uncertainty.
LLD Calculation Performed.
Multiplet Analysis Performed.
‘gular Output.
Analysis of Spectrum saved in Disk File SD1204
Measured by: dlv
Sample Description: Eu-152 Standard
Geometry Description: Capsule Type Marinelli Beaker
Sample Size: 8.8840E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm
Analysis Library file: ANLOOO
COLLECT started on 04-DEC-95 at 08:33:04
COLLECT Live Time: 600. seconds
Real Time: 760. seconds
Dead Time: 21.05 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT



hgtrw

PK

1C
2C

-
-

49
5%
6?
7?

8?

97?
107
11
127
137

14
15C
16
17
18$%
A98
21
22
23C
24C
25
26C
27C
28C
29
30C
31C
32C
33C
34
35
36C
37C

38
39
40
41N

Y. TOr Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

Centroid
channel

79
91
168

178
243
485

495
592
681
688

735
822
888
977
1128
1133
1172

1377
1551
1557
1734
1838
1921
1927
2010

2179
2217
2223
2425
2597
2808
2815

2914

3056.
.54
.48

3215
3528

.52
.27
.80
173.
.56
237.
.86

42

72

.40
489.
.13
.12
.92
.79

76

.73
.49
.15
.69
.16
.15
.46
1356.
.51
.25
.70
.64
.60
.56
.80
.25
2171.
.00
.06
.74
.53
.92
.33
.56

77

31

.90

65

Energy
keVv

39
45
84
86

118
121

242
244
247
295
340
344

367.
411.
.88
.63
563.
.34
.99
.14
.50
.38
.61
.10
.10
.60
.72
.97
.56
.41
.45

443
488

566
585
678
688
775
778
867
919
960
963
1004
1085
1089
1108

1111.
.78
.08
.41
.03

1212
1299
1404
1408

1457

1528.
.34
.12

1608
1765

.91
.78
.50
.81
89.
.92
.99

37

.64
.82
.50
.96
.82
.26

71
07

84

80

.78

76

PEAK

FWHM Backgnd

keVv

PHNOONR R
O\VO\ 00 0 ® ~J ~J

PHREP AR
NS N T

NNNVNNNONNNNENNNNNNRERBNRF R R
BEBANNNNUIRHWODOOOW®NJ B o <0

oONWN
oY Ut

12 Multiplets processed.

ANALYSTIS

counts

15786.
12837.
33931.
35991.
38276.
17755.
16614.

6575.
6375.
6129.
4239.
4425,
4803.

3385.
2815.
3232.
2920.
2422,
2489.
2291.
2630.
2164.
2069.
2014.
2392,
1575.
1292,
1348.
966.
1222.
1060.
956.
1046.
704 .
271.
148.
199.

58.
29.
0.
2.

counts

2576.
1117.
1210.
1582.
1208.
5639.
91490.

10%8.
17117.
605.
784.
2245.
44970.

1787.
2929.
4074 .
432.
626.
220.
454 .
323.
628.
538.
9675.
2653.
195.
501.
9102.
509.
6042.
1047.
543.
7598.
743.
757.
523.
9468.

350.
282.
10.
9.

%

19.
25.
41.
34.
38.
50.

3.

32.
4.
46.
25.
39.
2.

11.
10.

5.
40.
31.
47.
33.
52.
24.
26.

3.

7.
69.
27.

3.
22.

3.
11.
24.

3.
14.
10.
20.

2.

12.
13.
62.
84.

Net Area Error

WOObRKR WY

WOOKRWOAOAODHOOMPBPAWNORL WW®h U W Wih O b w

w oo

04-DEC-95 08:50:12

Nuclides

PB-214

SE-75,SCL-000,
CO-57
PB-214

PB-214
CS-136
BA-141,
SCM-000

AU-198

CS-134,SB-122

I-134,AG110M

MO-99

EU-152

EU-152

TE-129,EU-152
I-133
EU-152,BI-214,
SCH-000

I-135

KR-88

BI-214



C - Multiplet Analysis converged normally
N - Multiplet Analysis did NOT converge
- Multiplet Analysis Terminated because of no CHI-SQ improvement
‘— Multiplet Analysis converged but GFIT > 4



hgtrw 04-DEC-95 08:50:12
. “"mple: Eu-152 Standard

{ Za collected on 04-DEC-95 at 08:33:04

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

RADIONUCLIDE ANALYSIS REPORT

Nuclide Activity Concentration in pCi /gm

Decay
Measured Error corrected Error
AM-241 LLD<2.89E+01 LLD<2.89E+01
TH-234 LLD<2.36E+02 LLD<2.36E+02
TH-230 LLD<1.84E+03 LLD<1.84E+03
XE-133 LLD<1.31E+01 , LLD<1.31E+01
CD-109 LLD<1.10E+02 LLD<1.10E+02
SCL-000 9.64E+02 +- 3.37E+01 9.64E+02 +- 3.37E+01
CO-57 3.20E+02 +- 1.12E+01 3.20E+02 +- 1.12E+01
PA-234 LLD<9.18E+00 LLD<9.18E+00
CE-144 LLD<1.64E+01 LLD<1.64E+01
TC-99M LLD<1.97E+00 LLD<1.97E+00
U-235 LLD<1.56E+01 LLD<1.56E+01
CE-141 LLD<3.56E+00 LLD<3.56E+00
KR-85M LLD<2.33E+00 LLD<2.33E+00
XE-131M LLD<8.88E+01 LLD<8.88E+01
LLD<1.08E+01 LLD<1.08E+01
LLD<2.16E+00 LLD<2.16E+00
LLD<5.26E+01 - LLD<5.26E+01
LLD<4 .50E+00 LLD<4 .50E+00
LLD<2.76E+01 LLD<2.76E+01
LLD<2.18E+00 LLD<2.18E+00
XE-133M LLD<1.90E+01 LLD<1.90E+01
TH-227 LLD<1.39E+01 LLD<1.39E+01
PB-212 LLD<5.13E+00 LLD<5.13E+00
RA-224 LLD<9.84E+01 LLD<9.84E+01
XE-135 LLD<4.35E+00 LLD<4 .35E+00
XE-138 LLD<8.31E+00 LLD<8.31E+00
SE-75 LLD<3.28E+00 LLD<3.28E+00
NP-239 LLD<1.41E+01 LLD<1.41E+01
HG-203 LLD<2.54E+00 LLD<2.54E+00
IR-192 LLD<2.38E+00 LLD<2.38E+00
CR-51 LLD<2.05E+01 LLD<2.05E+01
SCM-000 9.47E+02 +- 2.62E+01 9.47E+02 +- 2.62E+01
BI-211 LLD<8.65E+01 LLD<8.65E+01
PB-214 LLD<7.11E+00 LLD<7.11E+00
BA-133 LLD<3.09E+00 LLD<3.09E+00
I-131 LLD<2.72E+00 LLD<2.72E+00
SN-113 LLD<3.00E+00 LLD<3.00E+00
KR-87 LLD<4.31E+00 LLD<4.31E+00
PB-211 LLD«<8.12E+01 LLD<8.12E+01
AU-198 2.05E+01 +- 2.18E+00 2.05E+01 +- 2.18E+00
SB-125 LLD<«6.91E+00 LLD<6.91E+00
f* -212 LLD<7.00E+02 LLD<7.00E+02
Y= LLD<2.18E+01 LLD<2.18E+01
HF-181 LLD<2.75E+00 LLD<2.75E+00
RU-103 LLD<2.66E+00 LLD<2.66E+00

KR-85 LLD<5.45E+02 LLD<5.45E+02



SR-85
I-133
BA-140

-91M
é-zm
=208

SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
wW-187
ZR-97
ZR-95
NB-S5
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
EU-152
-234M
-91
RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
Cs-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total

LLD<2.
LLD<2
LLD<«1
LLD<3
LLD<2
LLD<1.
LLD<2
LLD<2
LLD<7
LLD<2
LLD<5
LLD<3
LLD<3
LLD<3
LLD<3
LLD<1
LLD<3
LLD<6
LLD<3
LLD<2
LLD<3
LLD<3
LLD<3
LLD<3
LLD<4
LLD<3
LLD<3

LLD<1.
.76E+02
.70E+01
.41E+00
.42E+00
.30E+00

9
LLD<4
LLD<8
LLD<6
LLD<5
LLD<1.
LLD<3
LLD<9
LLD<8
LLD<5
LLD<2
LLD<4
LLD<1.
LLD<1.
LLD<1.

9.
.28E+00

LLD<1

LLD<1.
.44E+00
.37E+00°
.72E-01
.76E-01

LLD<9
LLD<2
LLD<4
LLD<3
LLD<1.

LLD<1.

38E+00

.92E+00
.09E+01
.04E+00
.98E+00

05E+01

.84E+00
.94E+00
.67E+00
.91E+01
.94E+00
.22E+00
.14E+00
.46E+00
.20E+00
.13E+01
.58E+00
.14E+00
.41E+00
.25E+01
.38E+00
.36E+00
.49E+00
.55E+00
.24E+00
.12E+03
.88E+00

20E+01

61E+01

.50E+00
.33E+00
.43E+00
.16E+00
.20E+00
.01E+00

24E+00
28E+00
25E+00
25E+02

08E+01

38E+00
79E+00

+- 3.76E+01

+- 3.61E+01

.15E+03

Error Quotation at 1
LLD Confidence Level

+- 6.83E+01

.96 Sigma
at 95.0%

LLD<2.38E+00
LLD<2.92E+00
LLD<1.09E+01
LLD<3.04E+00
LLD<2.98E+00
LLD<1.05E+01
LLD<2.84E+00
LLD<2.94E+00
LLD<7.67E+00
LLD<2.91E+01
LLD<5.94E+00
LLD<3.22E+00
LLD<3.14E+00
LLD<3.46E+00
LLD<3.20E+00
LLD<1.13E+01
LLD<3.58E+00
LLD<6.14E+00
LLD<3.41E+00
LLD<2.25E+01
LLD<3.38E+00
LLD<3.36E+00
LLD<3.49E+00
LLD<3.55E+00
LLD<4.24E+00
LLD<3.12E+03
LLD<3.88E+00
LLD<1.20E+01
9.76E+02 +- 3.76E+01
LLD<4.70E+01
LLD<8.41E+00
LLD<6.42E+00
LLD<5.30E+00
LLD<1.61E+01
LLD<3.50E+00
LLD<9.33E+00
LLD<8.43E+00
LLD<5.16E+00
LLD<2.20E+00
LLD<4.01E+00
LLD<1.24E+00
LLD<1.28E+00
LLD<1.25E+00
9.25E+02 +- 3.61E+01
LLD<1.28E+00
LLD<1.08E+01
LLD<9.44E+00
LLD<2.37E+00
LLD<4.72E-01
LLD<3.76E-01
LLD<1.38E+00
LLD<1.79E+00

4 .15E+03 +- 6.83E+01

. ;,«mm’\



Results saved in File SD1204

&1

e



PEAKS NOT USED IN ANALYSIS

entroid Energy Net Area Error Gammas/sec
annel kev counts %

79.52 39.91 2576. 19.9 1.00E+04

91.27 45.78 1117. 25.8 2.09E+03
168.80 84.50 1210. 41.1 2.25E+02
173.42 86.81 1582. 34.4 2.75E+02
178.56 89.37 1208. 38.0 1.97E+02
237.72 118.92 5639. 50.9 5.70E+02
485.40 242 .64 1098. 32.3 1.48E+02
489.76 244 .82 17117. 4.4 2.35E+03
495.13 247.50 605. 46.0 8.34E+01
592.12 295.96 784 . 25.4 1.26E+02
681.92 340.82 2245, 39.4 4.10E+02
735.73 367.71 1787. 11.3 3.51E+02
888.15 443.88 4074 . 5.4 9.66E+02
977.69 488.63 432. 40.8 1.13E+02
1128.16 563.84 626. 31.3 1.90E+02
1133.15 566.34 220. 47.3 6.71E+01
1172 .46 585.99 454. 33.1 1.43E+02
1356.77 678.14 323. 52.8 1.18E+02
1377.51 688.50 628. 24.2 2.33E+02
1551.25 775.38 538. 26.3 2.24E+02
1557.70 778.61 9675. 3.6 4.05E+03
1734.64 867.10 2653. 7.1 1.23E+03
1838.60 919.10 195. 69.1 9.50E+01
921.56 960.60 501. 27.0 2.54E+02
010.25 1004.97 509. 22.1 2.68E+02
2179.00 1089.41 1047. 11.0 5.87E+02
2217.06 1108.45 543. 24.6 3.08E+02
2425.53 1212.78 743. 14.1 4.51E+02
2597.92 1299.08 757. 10.0 4.81E+02
2808.33 1404.41 523. 20.0 3.49E+02
2914.90 1457.78 350. 12.8 2.38E+02
3056.65 1528.76 282. 13.5 1.97E+02
3215.54 1608.34 10. 62.0 7.15E+00
3528.48 1765.12 9. 84.3 6.68E+00

0:©
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CANBERRA SPECTRAN-AT V4.2a

hgtrw 04-DEC-95 09:13:56

ANALYSTIS PARAMETERS

MCA Unit Number:- 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
Multiplet Analysis Performed.

ﬂhwééular Output.
Analysis of Spectrum saved in Disk File SD0008
Measured by: dlv

Sample Description: C-21 Soil

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 6.6000E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLOOO

COLLECT started on 04-DEC-95 at 08:58:25

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 04-DEC-95
Efficiency Calibration performed 21-NOV-95



hgt

rw

PK Centroid
channel

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

C - Multiplet Analysis converged normally
$ - Multiplet Analysis Terminated because of no CHI-SQ

OO W
QW

478

591.
.40
.13
.89
.89
.48
.98

704
1167
1218
1322
1822
2920

.24

12

Energy
keV

239.06
295.46
352.06
583.32
609.20
661.20
911.04
1460.82

PEAK

FWHM Backgnd
keVv counts

1.4 69.
1.8 57.
1.8 19.
1.8 14.
2.1 10.
1.3 10.
2.1

2.2

ANALYSTIS

8.
2.

counts

166.
26.
68.
42.
45.
12.
29.
76.

Net Area Error

%

21.
97.
30.
41.
36.
95.
48.
23.

04-DEC-95 09:13:56

Nuclides

PB-212

PB-214
BI-211,PB-214
TL-208

BI-214

CS-137

AC-228

K-40

NRHROWUNWOWDWO

improvement
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hgtrw 04-DEC-95 09:13:56
fample: C-21 Soil

" za collected on 04-DEC-95 at 08:58:25
tecayed to 0. days, 0.0000 hours BEFORE the start of COLLECT.

RADIONUCLTIDE ANALYSTIS REPORT

Nuclide Activity Concentration in pCi /gm
Decay
Measured Error corrected Error
AM-241 LLD<3.68E+00 LLD<3.68E+00
TH-234 LLD<3.03E+01 LLD<3.03E+01
TH-230 LLD<2.39E+02 LLD<2.39E+02
XE-133 LLD<1.87E+00 LLD<1.87E+00
CD-109 LLD<1.23E+01 LILD<1.23E+01
SCL-000 LLD<7.27E-01 LLD<7.27E-01
CO-57 LLD<2.41E-01 LLD<2.41E-01
PA-234 LLD<1.08E+00 ' LLD<1.08E+00
CE-144 LLD<2.04E+00 LLD<2.04E+00
TC-99M LLD<2.48E-01 LLD<2.48E-01
U-235 LLD<1.84E+00 LLD<1.84E+00
CE-141 LLD<4.21E-01 LLD<4.21E-01
KR-85M LLD<2.66E-01 LILD<2.66E-01
XE-131M LLD<9.03E+00 LLD<9.03E+00
BA-139 LLD<1.23E+00 LLD<1.23E+00
o +~139 LLD<2.51E-01 LLD<2.51E-01
wm%ﬁ 226 LLD<5.64E+00 LLD<5.64E+00
BA-141 LLD<5.05E-01 LLD<5.05E-01
KR-89 LLD<2.46E+00 LLD<2 .46E+00
TE-132 LLD<2.35E-01 LLD<2.35E-01
XE-133M LLD<2.85E+00 LLD<2.85E+00
TH-227 LLD<1.95E+00 LLD<1.95E+00 v
PB-212 1.99E+00 +- 4.37E-01 1.99E+00 +- 4.37E-01
RA-224 LLD<5.76E+00 LLD<5.76E+00
XE-135 LLD<2.22E-01 LLD<2.22E-01
XE-138 LLD<8.45E-01 LLD<8.45E-01
SE-75 LLD<3.85E-01 LLD<3.85E-01
NP-239 LLD<1.56E+00 LLD<1.56E+00
HG-203 LLD<2.95E-01 LLD<2 .95E-01
IR-192 LLD<2.52E-01 LLD<2 .52E-01
CR-51 LLD<2.27E+00 LLD<2.27E+00
SCM-000 LLD<1.04E+00 LLD<1.04E+00
BI-211 1.36E+01 +- 4.21E+00 1.36E+01 +- 4.21E+00
PB-214 1.59E+00 +- 4.92E-01 1.59E+00 +- 4.92E-01
BA-133 LLD<7.68E-01 LLD<7.68E-01
I-131 LLD<2.90E-01 LLD<2.90E-01
SN-113 LLD<3.69E-01 LLD<3.69E-01
KR-87 LLD<4 .85E-01 LLD<4 .85E-01
PB-211 LLD<9.43E+00 LLD<9.43E+00
AU-198 LLD<2.36E-01 LLD<2.36E-01
~SB-125 LLD<9.45E-01 LLD<9.45E-01
-212 LLD<8.15E+01 LLD<8.15E+01
Ot LLD<2.35E+00 LLD<2.35E+00
HF-181 LLD<3.01E-01 ' LLD<3.01E-01
RU-103 LLD<2.78E-01 LLD<2.78E-01

KR-85 LLD<7.46E+01 LLD<7.46E+01



SR-85
I-133
BA-140

-91M
-207
-208

SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CsS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
EU-152
-234M
-91
RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total

LLD<3
LLD<3
LLD<9
LLD<3
LLD<3
LLD<1
LLD<3

LLD<6.

1.
.74E+00
.31E-01
.53E-01
.33E-01

LLD<2
LLD<6
LLD<4
LLD<4

1.
.70E-01
.80E-01
.05E-01
.00E-01

LLD<3
LLD<9
LLD<3
LLD<8

LLD<4.
.20E+00
.93E-01
.71E-01
.33E-01
.95E-01
.61E-01
.03E+02
.14E-01
.06E+00
.36E+00
.01E+00
.00E-01
.67E-01
.97E-01

LLD<2
LLD<2
LILD<2
LLD<3
LLD<2
LLD<3
LLD<2
LLD<3

2
LLD<4
LLD<4
LLD<9
LLD<7
LLD<8

LLD<1.
.94E-01

LLD<5

LLD<1.
LLD<1.
.41E-01
.93E-01

LLD<8
LLD<4

LLD<1.
LLD<4.
.15E-01
.62E-01

LLD<3
LLD<4

LLD<1.
.32E-01

LLD<6

1.
.53E+00
.59E-01

LLD<3
LLD<2

LLD<4.
.26E-01

LLD<2

LLD<8.
.11E+00

LLD<2

.26E-01
.38E-01
.68E-01
.49E-01
.05E-01
.25E+00
.51E-01

87E-01
56E+00

95E-01

45E-01

27E+00
58E+00
62E+00

99E-01
94E-01

82E+00

99E+01

02E-01

48E-01

+- 5.72E-01

+- 1.87E-01

+-

+
i

9.93E-01

4.69E+00

.10E+01

Error Quotation at 1
LLD Confidence Level

.96
at

6.44E+00

Sigma
95.0%

LLD<3
LLD<3
LLD<9
LLD<3
LLD<3

LLD<1.
.51E-01

LLD<3

LLD<6.

1.
.74E+00
.31E-01
.53E-01

LLD<2
LLD<6
LLD<4

LLD<4.
1.
.70E-01

LLD<3

LLD<9.
.05E-01
.00E-01
.45E-01
.20E+00
.93E-01
.71E-01
.33E-01
.95E-01
.61E-01
.03E+02
.14E-01
.06E+00
.36E+00
.01E+00
.00E-01
.67E-01

LLD<3
LLD<8
LLD<4
LLD<2
LLD<2
LLD<2
LLD<3
LLD<2
LLD<3
LLD<2
LLD<3

2
LLD<4
LLD<4
LLD<9
LLD<7

LLD<8.
.27E+00
.94E-01

LLD<1
LLD<5S

LID<1.
LLD<1.
.41E-01

LLD<8

LLD<4.
LLD<1.
.94E-01
.15E-01
.62E-01

LLD<4
LLD<3
LLD<4

LLD<1.
.32E-01

LLD<6

1.
.53E+00
.59E-01
.02E-01
.26E-01
.48E-01
.11E+00

LLD<3
LLD<2
LLD<4
LLD<2
LLD<8
LLD<2

.26E-01
.38E-01
.68E-01
.49E-01
.05E-01

25E+00

87E-01
56E+00

33E-01
95E-01

80E-01

97E-01
58E+00
62E+00

93E-01
99E-01

82E+00

99E+01

+- 5.72E-01

+- 1.87E-01

+~- 9.93E-01

+- 4.69E+00

.10E+01

+- 6.44E+00



Results saved in File SD00Q0S8



PEAKS NOT USED IN ANALYSIS

ientroid Energy Net Area Error Gammas/sec

annel keVv counts %

591.12 295.46 26. 97.9 4.16E+00
1167.13 583.32 42. 41.9 1.32E+01
010

N
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CANBERRA SPECTRAN-AT V4.2a

hgtrw 04-DEC-95 10:29:57

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
Multiplet Analysis Performed.

, géular Output.
"#nalysis of Spectrum saved in Disk File SD0015
Measured by: dlv

Sample Description: C-14

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 6.1600E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLOOO

COLLECT started on 04-DEC-95 at 09:14:53

COLLECT Live Time: 3600. seconds
Real Time: 3610. seconds
Dead Time: 0.28 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 04-DEC-95
Efficiency Calibration performed 21-NOV-95



hgtrw

PK

1
25
3
4C
5
6%
7$
8
9

10
11
12
13$

14$
15
16
17

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

Centroid
channel

127

186.
.99
.89
.61

288
372
478

591.
601.
705.
1022.

1167.
1219.
1324.
.54

1533

1537

1823.
.65

2002

2921.

.76

60

87
89
05
22

45
69
17

.12

33

71

Energy
keVv

64
93
144

239

295,
.84

300

352.
510.

583.
609.
661.
766.

768
911

.00
.39
.53
186.
.25

44

83

38
89

49
60

53

.32
.46
1001.
l461.

17
19

PEAK

FWHM Backgnd

kev

HERERRPRRPRPNOHRM
Vo bk JUNOoON

NRTENEN
oo R

NN
b B

3 Multiplets processed.

ANALYSTIS

counts

993.
1l461.
762.
515.
500.
176.
140.
172.
100.

56.
91.
96.
41.

46.
49.
41.
34.

04-DEC-95

Net Area Error

counts

630.
2474.
362.
1809.
712.
220.
70.
410.
99.

206.
225.
247.

49.

29.
113.
104.
432.

C - Multiplet Analysis converged normally

$ - Multiplet Analysis Terminated because of

%

17.

9.
26.

5.
12.
28.
45.
13.
36.

17.
18.
17.
57.

73

26.
.3

27

10.

WWHWRWOWWD

~N N1 W

.3

9

5

10:29:57

Nuclides

TH-234
TH-234
U-235,CE-141
U-235,RA-226
PB-212
PB-214
PB-212
PB-214
TL-208,NA-22,
ANN-RD
TL-208
BI-214
CS-137

NB-95, PA234M,
I-134

BI-214
AC-228
PA234M

K-40

no CHI-SQ improvement



hgtrw 04-DEC-95 10:29:57
(C:ample: C-14
;" ta collected on 04-DEC-95 at 09:14:53
=cayed to 0. days, 0.0000 hours BEFORE the start of COLLECT.

RADIONUCLTIDE ANALYSTIS REPORT

Nuclide Activity Concentration in pCi /gm
Decay
Measured Error corrected Error
AM-241 LLD<2.63E+00 LLD<2.63E+00
TH-234 LLD<1.63E+01 LILD<1.63E+01
TH-230 LLD<1.53E+02 LLD<1.53E+02
XE-133 LLD<9.89E-01 LLD<9.89E-01
CD-109 LLD<9.14E+00 LLD<9.14E+00
SCL-000 LLD<4.10E-01 LLD<4 .10E-01
CO-57 LLD<1.36E-01 LLD<1.36E-01
PA-234 LLD<5.61E-01 LLD<5.61E-01
CE-144 LLD<9.80E-01 : LLD<9.80E-01
TC-99M LLD<1.48E-01 LILD<1.48E-01
U-235 2.13E+00 +- 5.63E-01 2.13E+00 +- 5.63E-01
CE-141 4 .84E-01 +- 1.28E-01 4 .84E-01 +- 1.28E-01
KR-85M LLD<1.42E-01 LILD<1.42E-01
XE-131M LLD<4.62E+00 LLD<4 .62E+00
BA-139 LLD<6.69E-01 LLD<6.69E-01
M%-139 LLD<1.11E-01 LLD<1.11E-01
£ i-226 3.82E+01 +- 2.41E+00 3.82E+01 +- 2.41E+00
‘~-¥A-141 LLD<9.99E-01 LLD<9.99E-01
KR-89 LLD<6.06E+00 LLD<6.06E+00
TE-132 LLD<1.09E-01 LLD<1.09E-01
XE-133M LLD<1.09E+00 LLD<1.09E+00
TH-227 LLD<«<9.29E-01 LLD<«9.29E-01
PB-212 1.58E+00 +- 2.02E-01 1.58E+00 +- 2.02E-01
RA-224 LLD<2.59E+00 LLD<2 .59E+00
XE~-135 LLD<1.13E-01 LLD<1.13E-01
XE-138 LLD<«<9.81E-01 LID<9.81E-01
SE-75 LLD<1.67E-01 LILD<1.67E-01
NP-239 LLD<6.95E-01 LLD<6.95E-01
HG-203 LLD<1.28E-01 LLD<1.28E-01
IR-192 LLD<1.14E-01 LID<1.14E-01
CR-51 LLD<1.05E+00 LLD<1.05E+00
SCM-000 LLD<5.05E-01 LLD<5.05E-01
BI-211 LILD<1.56E+01 LLD<1.56E+01
PB-214 3.00E+00 +- 4.18E-01 3.00E+00 +- 4.18E-01
BA-133 LLD<3.07E-01 LLD<3.07E-01
I-131 LLD<1.25E-01 LLD<1.25SE-01
SN-113 LLD<1.76E-01 LLD<1.76E-01
KR-87 LLD<2.68E-01 LLD<2.68E-01
PB~211 LLD<6.94E+00 LLD<6.94E+00
AU-198 LLD<1.13E-01 LLD<1.13E-01
B-125 LLD«<3.83E-01 LLD<3.83E-01
-212 LLD<4.09E+01 LLD<4 .09E+01
N, aa= LLD<1.13E+00 LLD<1.13E+00
HF-181 LLD<1.51E-01 LLD<1.51E-01
RU-103 LLD<1.21E-01 LLD<1.21E-01

KR-85 LLD<3.07E+01 LLD<3.07E+01



SR-85
I-133
BA-140

-91M
-207
-208

SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
CS-137
I-132
W-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
EU-152
-234M
-91
RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total

Error Quotation at 1.

LLD<«1.
LLD<1.
LLD<5.
LLD<2.
LLD<1.

7
LLD<1.
LLD<2.

2.
LLD<1.
LLD<2.
LLD<3.
LLD<3.

7
LILD<2.
LLD<4
LLD<1.
LLD<2

1.
LLD<4
LID<1.
LLD«<1.
LLD<1
LLD<1.
LLD<2.
LLD<5
LLD<1.

1.
LLD<«1

2.
LLD<4.
LLD<8
LLD<3.
LLD<5
LLD<2
LLD<5
LLD<5
LLD<4
LLD<1.
LLD<2
LLD<1.
LLD<1
LLD«<1.
LLD<?7
LLD<3

2
LLD<1.
LLD<2
LLD<1.
LLD<1.
LLD<4.
LLD<1.

7.59E+00 1.

34E-01
24E-01
36E-01
14E-01
20E-01

.66E+00

47E-01
59E-01
79E+00
35E+00
91E-01
16E-01
75E-01

.16E-01

81E-01

.38E-01

37E-01

.69E-01

48E-01

.97E+00

45E-01
38E-01

.46E-01

52E-01
41E-01

.45E+02

72E-01
53E+00

.74E+00

42E+01
49E-01

.60E-01

04E-01

.37E-01
.03E-01
.34E-01
.84E-01
.51E-01

70E-01

.23E-01

61E-01

.38E-01

98E-01

.36E-01
.28E-01
.02E+01

07E+00

.44E+00

36E-01
17E-01
45E-01
S0E+00

.03E+02

LLD Confidence Level

96
at

.14E-01 2

.28E-01 7

.62E+00 2

2.25E+00 2

LLD<1.
LLD<1.
LLD<5.
LLD<2.
LLD<1.

.34E+00 7.

LLD<1.
LLD<2.

LLD<1.
LLD<2.
LLD<3.
LLD<3.

LLD<2.
LLD<4
LID«<1.
LLD<2

.55E-02 @ 1.
.97E+00

LLD<4
LLD<1.
LLD<1.
LLD<«1.
LLD<1.
LLD<2
LLD<5.
LLD<1.

.13E-01 1.
.74E+00
.42E+01

LLD<1

LLD<4.
LLD<8
LLD<3
LLD<5
LLD<2
LLD<5
LLD<5
LLD<4
LLD<1.
LLD<2
LLD<1.
LLD<1
LLD<1.
LLD<7
LLD<3

LLD<1.
LLD<2
LLD<1.
LLD<1.
LLD<4
LLD<1.

Sigma
95.0%

34E-01
24E-01
36E-01
14E-01
20E-01
66E+00
47E-01
S9E-01

.79E+00

35E+00
91E-01
16E-01
75E-01

.16E-01

81E-01

.38E-01

37E-01

.69E-01

48E-01

45E-01
38E-01
46E-01
52E-01

.41E-01

45E+02
72E-01
53E+00

49E-01

.60E-01
.04E-01
.37E-01
.03E-01-
.34E-01
.84E-01
.51E-01

70E-01

.23E-01

61E-01

.38E-01

98E-01

.36E-01
.28E-01
.02E+01

07E+00

.44E+00

36E-01
17E-01

.45E-01

S50E+00

+- 1.34E+00

+- 5.14E-01

+- 1.28E-01

+- 8.55E-02

+- 4.13E-01

+- 6.62E+00

+- 2.25E+00

03E+02 +- 7.59E+00

\*‘



Results saved in File SD0015



PEAKS NOT USED IN ANALYSIS

ientroid Energy Net Area Error Gammas/sec

annel keVv counts %

127.76 64.00 630. 17.4 4 .58E+01

186 .60 93.39 2474 . 9.3 6.10E+01

591.87 295.83 220. 28.9 5.87E+00

601.89 300.84 70. 45.1 1.90E+00
1537.12 768.32 29. 73.3 1.97E+00

019



Pile 4 C-123, /3y

Otva
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CANBERRA SPECTRAN-AT V4.2a

hgtrw 04-DEC-95 10:45:49-

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
Multiplet Analysis Performed.
kmwééular Output.
Analysis of Spectrum saved in Disk File SD0060
Measured by: dlv

Sample Description: Pile A C-123, 131

Geometry Description: Capsule Type Marinelli Beaker

Sample Size: 7.2300E+02 gm / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLO0O0O

COLLECT started on 04-DEC-95 at 10:32:26

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 04-DEC-95
Efficiency Calibration performed 21-NOV-95



hgt

Iw

PK Centroid
channel

1
2C

~ o\ Ul

478

705.
.91

1022

1167

1220.
.31

1325

2921.

.85

62

.59

43

99

Energy
keV

239.37
352.67
511.23

583.55
609.97
662.40
1461.33

PEAK

FWHM
keV

B
ET-IN

HNNDN
> ooN R

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

C - Multiplet Analysis converged normally
$ - Multiplet Analysis Terminated because of no CHI-SQ

ANALYSTIS

Backgnd
counts

counts

127.
57.
23.

31.
52.
47.
83.

04-DEC-95 10:45:49

Net Area Error

Nuclides

%
31.2 PB-212
40.6 PB-214
68.8 TL-208,NA-22,

ANN-RD
50.3 TL-208
31.1 BI-214
33.2 (CSs-137
22.5 K-40

improvement



hgtrw

_m>-Ample:

Pile A C-123,

131

:a collected on 04-DEC-95 at 10:32:26

g —ecayed

Nuclide

AM-241
TH-234
TH-230
XE-133
CD-109
SCL-000
CO-57
PA-234
CE-144
TC-99M
U-235
CE-141
KR-85M
XE-131M
BA-139
139

oY,

L
BA-141
KR-89
TE-132
XE-133M
TH-227
PB-212
RA-224
XE-135
XE-138
SE-75
NP-239
HG-203
IR-192
CR-51
SCM-000
BI-211
PB-214
BA-133
I-131
SN-113
KR-87
PB-211
AU-198

-125
-212
Mo =9 7

HF-181
RU-103
KR-85

to

RADIONUCLTIDE

0. days,

04-DEC-95 10:45:49

0.0000 hours BEFORE the start of COLLECT.

ANALYSTIS REPORT

Activity Concentration in pCi /gm
Decay
Error corrected

Measured

LLD<3
LLD<3
LLD<2

LLD<1.
LLD<1.
.88E-01
.28E-01
.10E-01

LLD<6
LLD<2
LLD<9

LLD<1.
LLD<1.
LLD<1.
.04E-01
.56E-01
.35E+00

LLD<«4
LLD<2
LLD<9

LLD<1.
LLD<2.
.63E+00
.93E-01

LLD<4
LLD<4

LLD<2.
.29E-01
.31E+00
.18E+00

LLD<2
LLD<2
LLD<2

1.
.68E+00
.27E-01
.86E-01
.90E-01

LLD<5
LLD<2
LLD<7
LLD<3

LLD<1.
.76E-01
.30E-01

LILD<2
LLD<2

LLD<1.
LLD<1.
LLD<7. )
.22E+00
.79E-01
.47E-01
.39E-01
.51E-01
.97E+00
.34E-01

1
LLD<5
LILD<2
LLD<3
LLD<5
LLD<8
LLD«<2

LLD<8.
LLD<8.
.29E+00
.93E-01

LLD<2
LLD<2

LLD<2.
LLD«<6.

.70E+00
.03E+01
.11E+02

40E+00
11E+01

67E+00
99E-01
77E+00

14E+00
31E-01

56E+00

39E+00

53E+00

92E+00
21E+00
63E+00

66E-01
47E+01

79E-01
99E+01

LLD<3
LLD«<3
LLD<2
LLD<1.
LLD<1.
LLD<6
LLD<2
LLD<9
LLD<1.
LLD<1.
LLD<1.
LLD<4
LLD<2
LLD<9
LLD<1
LLD<2
LLD<4
LLD<4
LLD<2
LLD<2
LLD<2
LLD<2
+- 4.36E-01 1.
LLD<5
LLD<2
LLD<7
LLD<3
LLD<1.
LLD<2
LLD<2
LLD<1.
LLD<«1.
LLD<«7
+- 4.97E-01 1
LLD<5
LLD<2
LLD<3
LLD<5
LLD<«8
LLD<2.
LLD<8.
LLD<«8.
LLD<2.
LLD<2.
LLD<2.
LLD<«6.

.70E+00
.03E+01
.11E+02

40E+00
11E+01

.88E-01
.28E-01
.10E-01

67E+00
99E-01
7T7E+00

.04E-01
.56E-01
.35E+00
.14E+00
.31E-01
.63E+00
.93E-01
.56E+00
.29E-01
.31E+00
.18E+00

39E+00

.68E+00
.27E-01
.86E-01
.90E-01

53E+00

.76E-01
.30E-01

92E+00
21E+00

.63E+00
.22E+00
.79E-01
.47E-01
.39E-01
.51E-01
.97E+00

34E-01
66E-01
47E+01
29E+00
93E-01
79E-01
99E+01

+-

+..

Error

4.36E-01

4.97E-01



SR-85
I-133
BA-140

ga- 9 1M
-207

-L-208
SB-124
CS-134
BI-214
RU-106
LA-142
AG-110M
NB-97
Cs-137
I-132
wW-187
ZR-97
ZR-95
NB-95
TL-210
CO-58
CS-136
MN-54
CO-56
I-134
TL-207
Y-88
AC-228
EU-152
-234M
-91
RB-89
FE-59
ZN-65
SC-46
TA-182
I-135
CL-39
NA-22
AR-41
CO-60
NA-24
SR-92
SCH-000
CS-138
K-40
KR-88
TL-209
LA-140
AL-26
MN-56
RB-88

Total

LLD<3.
LLD<3.

LLD<9.
.79E-01
.34E-01

LLD<2
LLD<2

1.
LLD<3
LLD<5.

1.
LLD<«2
LLD<5.
LLD<6
LLD<6

6.
LLD<6
LLD<1.
LLD<2
LLD<5
LLD<3
LLD<2
LLD<3
LLD<3
LLD<3
LLD<3
LLD<4.
LLD<«2
LLD<3
LLD<1.
LLD<3
LLD<4.
LILD<1.
LLD<8.
LLD<5.
LLD<1.
LLD<S
LLD<1.
LLD<«9.
LLD<8.
LLD<4
LLD<4.
LLD<3
LLD<2
LLD<4.
LLD<1.
LLD<4.

1.
LLD<3.
LLD<S5S.
LLD<2
LLD<«4
LLD<1.
LLD<1.

06E-01
24E-01
37E-01

11E+00

.06E-01

40E-01
65E+00

.70E+00

69E-01

.96E-01
.63E-01

98E-01

.17E-01

14E+00

.94E-01
.29E-01
.61E-01
.31E+00
.03E-01
.06E-01
.99E-01
.47E-01

01E-01

.52E+02
.40E-01

48E+00

.86E+00

68E+00
07E+00
59E-01
62E-01
01E+00

.67E-01

62E+00
79E-01
09E-01

.42E-01

21E-01

.11E-01
.73E-01

09E-01
75E+00
53E-01
98E+01
21E+00
24E-01

.59E-01
.51E-01

60E+00
17E+00

+-

+—

+—

5.60E-01

5.15E-01

2.33E-01

4 .50E+00

Error Quotation at 1
LLD Confidence Level

.96
at

4 .62E+00

Sigma
95.0%

LLD<3.06E-01
LLD<3.24E-01
LLD<9.37E-01
LLD<2.79E-01
LLD<2.34E-01
1.11E+00 +- 5.60E-01
LLD<«<3.06E-01
LLD<«5.40E-01
1.65E+00 +- 5.15E-01
LLD<2.70E+00
LLD<5.69E-01
LLD<6.96E-01
LLD<6.63E-01
6.98E-01 +- 2.33E-01
LLD<6.17E-01
LLD<1.14E+00
LLD<2.94E-01
LLD<5.29E-01
LLD<3.61E-01
LLD<2.31E+00
LLD<3.03E-01
LLD<3.06E-01
LLD<3.99E-01
LLD<3.47E-01
LLD<4.01E-01
LLD<2.52E+02
LLD<3.40E-01
LLD<1.48E+00
LLD<3.86E+00
LLD<4.68E+00
LLD<1.07E+00
LLD<8.59E-01
LLD<5.62E-01
LLD<1.01E+00
LLD<5.67E-01
LLD<1.62E+00
LLD<9.79E-01
LLD<8.09E-01
LLD<4 .42E-01
LLD<4.21E-01
LLD<3.11E-01
LLD<2.73E-01
LLD<4.09E-01
LLD<1.75E+00
LLD<4 .53E-01
1.98E+01 +- 4.50E+00
LLD<3.21E+00
LLD<5.24E-01
LLD<2.59E-01
LLD<4 .51E-0Q1
LLD<1.60E+00
LLD<1.17E+00

2.58E+01 +- 4.62E+00



Results saved in Pile SD0060

ALL PEAKS USED IN ANALYSIS

:\\



Otva

Prle F C-—/‘SY/ /39

***********************************

GAMMA SPECTRUM ANALYSTIS

*
************v***********************

* % * % ¥

CANBERRA SPECTRAN-AT V4 .2a

hgtrw 04-DEC-95 11:01:15

ANALYSTIS PARAMETERS

MCA Unit Number: 1 / ADC Unit Number: 1.0
Detector Number: 1 / Geometry Number: 1
Spectrum Size: 4096 channels.
First channel for Search: 0

Adaptive smoothing performed.

Number of Background Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.96 sigma uncertainty.

LLD Calculation Performed.
Multiplet Analysis Performed.

gular Output. :
alysis of Spectrum saved in Disk File SD006
Measured by: div

Sample Description: Pile F (C-134, C-139

Geometry Description: Capsule Type Marinelli Beaker.

Sample Size: 6.8500E+02 gm " / Conversion Factor: 1.0000E+00
Standard Size: 8.8840E+02 gm

Analysis Library file: ANLOOO

COLLECT started on 04-DEC-95 at 10:47:40

COLLECT Live Time: 600. seconds
Real Time: 601. seconds
Dead Time: 0.17 %
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT

Energy Calibration performed 04-DEC-95
Efficiency Calibration performed 21-NOV-95
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T A

PK Centroid
channel

478
677
705
1021

NIRRT

1167
1219
1938

[o o BEN I o) V)|

2921.

.48
.46
.26
.51

.25
.73
.38

95

Energy
keVv

239.18
338.59
352.49
510.53

583.38
609.62
969.02
1461.31

PEAK

FWHM Backgnd

kevVv

e
WON W

NN R
wwwowm

Error Quotation at 1.96 sigma
Peak Confidence Level at 95.0%

3 :.;§

ANALYSTIS

counts

73.
36.
16.
12.

16.
13.
12.

2.

Net Area

counts

165.
29.
57.
23.

41.
49.
15.
81.

04-DEC-95 11:01:15

Error

%

22.
74.
34.
62.

41.
36.
