
.,.-
"i 

·1 

FI~AL REPORT_F@R TH~·EXKE~iF~If·ctEA.NtJ~~p.f. 
MATERIAL DISPOSAL #(Eti.ll'4D.A) M, TAf/1 .. Jt~. ~ 

:~ - ~. • • •• > 

- . . . . }::> :'. ' ::1. 
. .. . .. · 

. ·'· :• . 
ioi.:'· 

:·; ., ~ : 

NES, Inc. 

. 
" 

Danl}ury,.·CT ,.·· ,:: ,_ 

r \ ·:·· 

April1996 

·- ........ ; .... ~ 

'·· 
. ~ !:.. ·, it 

111111111111111111111111111111 
3338 

. ' 

' ! --



Final Report for the Expedited Cleanup of Material Disposal Area (MDA) M, T A-9 

TABLE OF CONTENTS 

EXECUTIVE SUMMARY ................................................ 1 

1.0 INTRODUCTION ....................................................... 1 

2.0 SITE DESCRIPTION .................................................... 2 

3.0 HEALTH AND SAFETY ................................................. 2 
3 .1 Radiological Hazards ............................................... 6 

3.1.1 Radiation Work Permit ............ , . , ........................ 6 
3 .1.2 Radiological Contamination Control ............................. 6 
3 .1.3 Airborne Radioactivity ........................................ 6 
3 .1.4 Radiological Postings ........................................ 6 
3.1.5 Radiation Exposure .......................................... 7 
3.1.6 Radiological Monitoring ...................................... 7 

3.2 Industrial ........................................................ 7 
3.2.1 Industrial Hazards ........................................... 7 
3.2.2 Chemical/Hazardous Contamination Control ...................... 8 
3 .2.3 Postings ................................................... 8 
3 .2.4 Dust Monitoring ............................................. 8 
3 .2.5 Asbestos Abatement .......................................... 8 
3 .2.6 Sample Screening ............................................ 9 
3.2.7 On-Site Laboratory Screening .................................. 9 

4.0 REMEDIATION ACTIVITIES ............................................. 9 
4.1 Task 1 Preparation of Site Plans ..................................... 10 

4.1.1 Site Remediation Work Plan (SRWP) ........................... 10 
4.1.2 Spill Prevention and Control Plan (SPCP) ....................... 10 
4.1.3 Waste Management Plan (WMP)/Waste Characterization Strategy Form 
(WCSF) ........................................................ 10 
4.1.4 Site Specific Health and Safety Plan (SSHASP) ................... 10 
4.1.5 Readiness Review .......................................... 11 

4.2 Task 2 Mobilization ............................................... 11 
4.2.1 Site Preparation ............................................ 11 

4.2.1.1 Establishment of Controlled Areas ....................... 11 
4.2.1.2 Establishment of Grids ................................. 11 
4.2.1.3 Preparation of the Work Site ............................ 13 

4.3 Task 3 Characterization ............................................ 15 
4.3.1 Radiological Surveys ........................................ 15 

4.3.1.1 Field Screening ...................................... 15 
4.3.1.2 Gamma Spectroscopy ................................. 16 

4.3.2 Hazardous Surveys .......................................... 17 



Final Report for the Expedited Cleanup of Material Disposal Area (MDA) M, T A-9 

4.3.2.1 RCRA Metals ........................................ 17 
4.3.2.2 PCBs, BTEX Compounds and PAHs ..................... 17 
4.3.2.3 HE Survey .......................................... 23 
4.3.2.4 Asbestos Survey ...................................... 23 
4.3.2.5 Air Monitoring ....................................... 23 

4.4 Task 4 On-Site Processing .......................................... 23 
4.4.1 Monitoring During On-Site Processing .......................... 24 

4.5 Task 5 Verification Survey ......................................... 24 
4.6 Task 6 Demobilization ............................................. 24 
4.7 Task 7 Final Report ............................................... 24 
4.8 Schedule ........................................................ 24 

5.0 WASTE DISPOSAL .................................................... 26 
5.1 Radioactive ..................................................... 26 
5.2 Chemical ....................................................... 28 

5.2.1 Non-hazardous/Chemical/Non-asbestos ......................... 31 
5.3 Asbestos ............................. · ........................... 31 

5.3.1 Non-hazardous/Chemical/Asbestos (Friable) ..................... 31 
5.3.2 Non-hazardous/Chemical/Asbestos (Non-friable) .................. 31 

5.4 Hazardous ...................................................... 31 
5.5 Clean .......................................................... 32 

5.5.1 Clean Debris ............................................... 32 
5.5.2 Scrap Metal ............................................... 32 
5.5.3 Concrete .................................................. 32 

5.6 Mixed Waste .................................................... 33 
5.7 High Explosives (HE) ............................................. 33 
5.8 Additional Sampling .............................................. 36 

5.8.1 Closed Containers .......................................... 36 
5.8.2 B-25 Boxes ................................................ 36 
5.8.3 Representative Material Samples ............................... 36 

6.0 VERIFICATION SURVEY ........... : ................................... 37 
6.1 Gamma Spectroscopy ............................................. 39 
6.2 Direct Radiation Readings .......................................... 39 
6.3 Total RCRA Metals ............................................. 39 
6.4 Total PCBs ...................................................... 40 
6.5 Asbestos ........................................................ 41 
6.6 VOCs .......................................................... 41 

7.0 QUALITY ASSURANCE ................................................ 41 

8.0 CONCLUSIONS AND LESSONS LEARNED ............................... 42 



Final Report for the Expedited Cleanup of Material Disposal Area (MDA) M, T A-9 

9.0 REFERENCES ........................................................ 42 

Figure 2-1 
Figure 2-2 
Figure 2-3 
Figure 4-1 
Figure 4-2 
Figure 6-1 

Table 4-1 
Table 4-2 
Table 4-3 
Table 4-4 
Table 5-1 
Table 5-2 
Table 5-3 
Table 5-4 
Table 5-5 
Table 6-1 
Table 6-2 
Table 6-3 

Appendix A 
Appendix B 
Appendix C 
Appendix D 
Appendix E 
Appendix F 
Appendix G 
Appendix H 
Appendix I 
Appendix J 
Appendix K 
Appendix L 
Appendix M 
Appendix N 

List of Figures 

MDA M, SWMU 9-013 .................................... 3 
Site Map for MDA M, SWMU 9-013 ........................... 4 
Site Layout for MDA M . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Survey Units for MDA M .................................. 14 
Schedule for the Expedited Cleanup of MDA M . . . . . . . . . . . . . . . . . . . 25 
Verification Survey Grids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38 

List of Tables 

Pile Identification and Corresponding Cells ....................... 12 
Gamma Spectroscopy Results for the Characterization of MDA M . . . . . . . . 18 
RCRA Metal Results for the Characterization of MDA M . . . . . . . . . . . . . 20 
PCB, BTEX and PAH Results for the Characterization of MDA M ....... 22 
Summary of Surface Contamination Limits . . . . . . . . . . . . . . . . . . . . . . . 27 
Soil Contamination Action Levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 
Independent Laboratory Results for PCBs . . . . . . . . . . . . . . . . . . . . . . . . 29 
Soil Concentration Limits for RCRA Metals ....... ·. . . . . . . . . . . . . . . 32 
Independent Laboratory Results for RCRA Metals . . . . . . . . . . . . . . . . . . 34 
Gamma Spectroscopy Results for the Verification Survey .............. 39 
Total RCRA Metal Results for the Verification Survey ............... 40 
Total PCB Results for the Verification Survey ..................... 41 

List of Appendices 

Radiation Work Permit 
Readiness Review Checklist 
Gamma Spectroscopy Results for the Characterization of MDA M 
Independent Laboratory Results for Waste Profiling 
Bulk Asbestos Sample Results 
Asbestos and RCRA Metal Air Results 
Radioactive Smear Results 
Oil Results 
VOC and SVOC Analyses for HE Confirmation 
Analytical Results for the B-25 Boxes 
Gamma Spectroscopy Results for the Verification Survey 
Asbestos, RCRA Meta! .nd VOC Results for the Verification Survey 
Recyclable Materials' Analytical Results 
Analytical Results for the Closed Containers 



.. ... 
,. 

lln ,;._., 

Final Report for the Expedited Cleanup of Material Disposal Area (MDA) M, TA-9 Page 1 of 42 

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, deposited over the 3.2 acre site. This cleanup resulted in the disposal of approximately 
5460 yds3 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 (T A) 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 iri 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. 
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2.0 SITE DESCRIPTION 

MDA M, SWMU 9-013 is a surface material disposal area located within a secured area ofTA-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 2-2 
Site Map for MDA M, SWMU 9-013 
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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 ofMDA M, defmed 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. Typical 
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 rolloffbins, 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 radioanalyticallaboratory. 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 (Clli) 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. 



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

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 5 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 
MDAM. 

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 WMPIWCSF 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. · 

4.2.1.1 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 fenci11g 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 (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. 

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 comers 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 
Pil ld ffi f d C e en I JCa IOD an orresi>Qn di en ng e s 

~li: ldi:miD~mi!!o Letti:r C!!a~II!!Ddioa: Cdb 

A 123,131 

B 122,131,138 

c 137,142 

D 128,129,136,141 

E 135,140 

F 134,139 

G 119,120,130 

H 121 

I 103,104,117' 118 

J 101,102,115,116 

K 105,106, 107 

L 92,93,108,109 

M 114 

N 124,125 

0 125 

p 97,112,113 

Q 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 

v 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 

cc 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. 

4.2.1.3 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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Figure 4-1 
Survey Units for MDA M 
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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 defme 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 

4.3.1.1 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-44 C-76 C-122 
C-6 C-45 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 
C-41 C-70 C-120 C-140 
C-42 C-72 C-121 
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4.3.1.2 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) 

"' U-238 daughter products 

Activities for isotopes that were below the ganuna 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 ganuna spectroscopy data collected for each cell and pile during the 

characterization is included in Appendix C. 
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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: 

• RCRA metals 
• PCBs 
• BTEX compounds 
• PAHs 
• HE 

4.3.2.1 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 result 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 
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 
G s t amma ipec roscop)'_ R Jf, bCb esu ts or t e aractenzat10n o fMDAM 

MCA Pile Cell# Description Activity (pCi/gm) 
10'1 Pa-234m Cs-137 U-235 Ra-226 Total 

U-238 
Daughters 

59 NA N A lNES Office) Blct! Soil <151! <0.430 <1.59 <541 NA 
7 NA NA Bk2 Soil Cl hr\ <1!.02 0.413 <0 ~1Q <1.60 NA 
7 NA NA Bkl! Soil IT A-9\ <4.34 0.730 <L71 <5.1!1! NA 
14 NA 1 Snil <404 1.04 <1.1!1\ <5 40 NA 
37 NA 2 Soil <4.27 0.751 <L77 <5.44 NA 
36 NA 3 . Soil <2.12 0 271! . <1 'i1 <4.20 NA 
21\ NA 4 Snil <? 79 0140 <1.25 <1 R'i NA 
27 NA 5 Soil <3.26 <0.330 <L28 <4.05 NA 
?0 NA 6 Soil <2.55 <0.291 <1.38 <4.45 NA 
21! NA 7 Snil <3.59 OA28 -~-L66 <5.47 NA 
30 NA I! Snil 120 min\ <'U\0 <0315 <1 20 13.2 34.2 
10 NA 8 Soil <3.1!9 0.409 <1.1\9 11 'i 35.6 
17 NA Q Snil <5.18 £L824 <2.32 <8.01! NA 
31 NA 10 Sni1 <4 17 0475 <1 en <5.21 NA 
?9 NA 11 Soil <3.82 <0.393 <1.39 <5 24 NA 
21 NA 12 Sni1 <' 71\ {L688_ <1 07 <3.39 NA 
?I NA 12 Soil (recount\ <1.22 0.530 < 1.11! <1 1!4 NA 
23 NA 13 Soil <2.83 <0.284 <1.13 <3.97 NA 
15 NA 14 Snil (!hr\ ?4.2 0.711\ 2.13 11!' 122. 
15 NA 14 Soill20 min) <7.35 <0.617 <1.59 33.1\ -1!7.7 
15 NA 14 Soil <471! 0.1!1\Q <2.25 11> 4 84.5 
24 NA 15 Soil <4.11 <0.449 <L71 <6.1\3 NA 
25 NA 17 Snil <4.17 0.692 <1.80 <5.39 NA 
22 NA 18 Soil <429 <0411 <L"i7 Q ?'i 23.9 
19 NA IQ Soil <1.36 0.326 <L77 <550 NA 
10 NA 20 Snil <3.01 DA18 <1.76 <5.62 NA 
I! NA 21 Soil <401 <019'1 <1.1!4 <'i fi4 NA 
16 NA 22 Soil <3.12 <0.358 <1.60 <'11!6 NA 
Q NA ?1 Snil <3.11 <041>0 <1 'i1 <5.20 NA 
11 NA 24 Soil <4.66 0.418 <1.66 <5 QQ NA 
13 NA ?'i Snil <5.08 0.401 <1.89 <6.57 NA 
1.8. NA 26 Soil <4 24 0411! <11!7 <1>.19 NA 
76 NA 26 Soil <4.15 <0.565 <2.95 <9.97 NA 
35 NA 27 Snil <4.65 .0.430 _<2.09 <6.10 NA 
44 NA 27 Soil ( recnnnt\ <1 'il 06111 <I 91! <6.87 NA 
14. NA 21! Soil <147 <0446 <1.66 <4 7Q NA 
46 NA 28 Soil (recount\ <1.43 0.306 <1.50 <499 NA 
54 NA ?Q Soil <3.48 0.521 <1.68 <4.01 NA 
51 NA 10 Snil <3.71 <0.388 <1.69 <5.10 NA 
56 NA 31 Snil <3.47 <'0412 <'I 66 <4.80 NA 
52 NA 32 Soil <1 95 0.696 <1.6'1 <4 97 NA 
53 NA 33 Soil <4.15 <0.420 <1.74 <'i 11 NA 
49 NA 14 Soil <3.40 0.377 <1.70 <6.31! NA 
55 NA 35 Snil <4Jl3 JL1lQ_ <'I 66 <5.31 NA 
'il! NA 36 Soil <405 <031!5 <1.64 <"i49 NA 
46 NA 37 Soil (1 hr) <9.41 0.236 <0.757 Hi! 13 9 
46 NA 37 Soil <4.82 <0.505 <2.04 <5.90 NA 
12 NA 38 Soil <3.57 <0.338 <2.03 <6.13 NA 
51 X 1Q Soil <4.68 0.582 <1.65 <5.09 NA 
39 X 40 Snil <4.71 <fL591 <'I 7'i 6.27 17.9 
50 y 41 Sni1 <5.37 !L512 _<1.90 <6.47 NA 
47 y 42 Sni1 <4.76 .D1i10 <'1116 3.32 10.4 
48 z 41 Soil <3.09 1.23 <1.71 <4.92 NA 
40 z 44 Snil <335 .D1i91 <1111! ~.5.70 NA 
38 AA 4'1 Snil <110 <0441 <1.1!7 <"i 24 NA 
1n1 .&.& 4'i crrPI"n<) C:nil ..-c; n'l n?~>R <I 7? <"i "' NA 
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MCA Pile Cell# Description Activity (pCi/gm) 
I Dr Pa-234m Cs-137 U-235 Ra-226 Total 

U-238 
Daughters 

43 AA 4li Soil <.:I II\ . 0 ~17 <I JUI <~~ NA 
42 NA .:17 Soil .,.~.:10 0 777 <I Ill\ <1\d~ NA 
33 NA .:Ill Soil .,.-;i 711 <0 171 < 1 111 <.:I 0~ NA 
12 NA .:10 Soil .,.~1\1 0 QQ~ <2 0~ <~ cii NA 
3 NA ~0 Soil <1 ~~ <0 1RI\ <17R <.:I 110 NA 
41 NA 62 <:nil <1.01 0 '\11\ "'"1 Ill\ "'"" 11\ NA 
4 NA 1\1 Soil <.:I 11\ -,-,4 <2 07 <~ NA 
5 NA 64 Soil <'l51 .,.o 471\ "'"I 11'7 .,.c; II? m 
1 C'C 77 <:nil .,.o 171\ <0.:1.:17 < --,--u "'"" "" NA 
6 NA 7RA Soil <~71 <:o ~~~;· <1'iR <~ NA 
~Q NA 78 <:nii/A•h (!hrl 16.R 0 '1111 '104 .. 1 7 164 
59 NA 711 SniiiA<h II 0~ 04.4Q -,44 

~' 0 .12!!.5 
1 NA 78 Soil <'i 111 .,.o 1>11 <1 77 11R 28.3 
77 NA 711 s,:;il <1\07 <0 7111 <~ 0 '10 2'1 7 
97 NA 121\ Soil <.:11\1 . 0 'i11 <169 IIQ 29.6 
9R NA 1?7 Snil <.:I 01 0 '\11\ .,.11\1 "'""""' m 
60 A 121 ill Snil <4AA o~i <I 77 <~ NA 
64 B 177 111.11R C::nil <4.1\1 111 "'"I Rc; <~ 1\.:1 NA 
70 c 117 142 Snil "'""'" .,.o 101 .,.I 70 .,.c; '\II NA 
71 n 12R 129. 136. 141 Soil <"160 <O?cii) <~ "'""'Ill NA 
66 E 135 1M) Snit <'i04 <OR/\7 <1911 <li?n NA 
61 F 134 1"19 Soil <1.72 <0 170 .,.I 70 

"'"" 1>7 NA 
94 G 110 120. 130 Snil <'iOI I"IR <--,-m 10 7 27.0 
69 H 121 Soil <44"1 7 74 <I R"' ..-1>40 NA 
7'i I 103 104 117 1111 Snit <'!Ill <0-w; <~ '<.:I Ill NA . '· 74 1 101 102. 115 116 Snit <49'i ... o 77'7 ..-1 .. ~ <~ NA 

"' .. ··,. 
'~ 

,·.·\ 
1\~ K 105 101\ 107 C::nil <11\'i <0 'i.:IR <I 7c; "'"" c;o NA 
62 t Q7 -93 lOR. IOQ Soil (20 mi,;) <7AA 1.11 "'"'"~ 7(; II 65.2 
1\1 T. 92. 91 lOR 100 Snil <.:I .:IS! 10il <7" 77 7 6&J) 
95 L Q7 03 Soil ~~~nunt). <~'i7 0111\.:1 <I 7':1. <~I NA 
102 T. lOR 109 C::nil lno<'nunt) <1.R1 0 'iOO <117 <.:11\'i NA 
63 M II .:I Snit "'""'"" <0~ .,..1m 

"'"" ?4 NA 
91 N 124 ill Soil <~9':1 0 2Q2 <I~~~ <~ NA 
99 N ""' Snil lrPt'nunt\ <'i.94 0 770 ..,., 14 17'1 45.1 
99 N 17.:1 Snil 170 min\ <f. 'ill ~ .,.-,- 70 uc; 37.9 
QQ N 124 Soil llhr\ <C17'i. 0 ~~~ ~ 17'i .:17.2 
105 N 124 C::nil ( rl"t'nnnt\ <492 Ill < 1 91 -m 40.9 
105 N 124 Soil 11hrl <CI 'i1 0 7'ill 0 RIO 11 II 3.5..2 
106 N 124 Soil 120 min\ <'i 'i7 -n~7cl <I ?n <"11\1 NA 
AA 0 125 Soil <.:l'i'i <:-o 477 <I Q2 < <;?/;" NA 
67 p 07 112 111 Snit <1.05 <0 319 <I 'ic; <4110 NA 
72 0 Q4 04A Qc; 01;_110. Ill Snit .,..7 71 <O?il <~ 

"'"""' 00 
NA 

73 R 79 RO Snit .,:;s 'i? <0 'i70 <I 77 117 149 
n R 79 RO Snit 11hrl <-Q 1\R <' 0 ':17-i <0 ~C:II 

... 704 
22.4 

Rl\ s 65 F./\ Soil <1 'I~ <'0 111 <I .:1.:1. <4 ~1 NA 
1!5 T 68 1\9 R2 111 Soil <4R1 <0420 <1111 <~ 11 NA 
84 u 70 71 84 ll'i Snit <3.71 ..-o '1RO .,..I 71\ "'"c; ,;n NA 
88 ' v Rl\ 117. 88 89 Snit <-170 ~ <' 1 '7? 

"'"""' Q7 
NA 

96 v 119 Soil I rf'rnunt) <-1'7i <:n.~AA <I en .,..1:.:~.:~. NA 
82 w 'ill 'iO 77 71 Snit ..,:~ 110 <04'71 <1 Rl\ <~Ql NA 
79 X 39 . .:10 'i? 'i':\67 Soil <.:171 117 <1RR <I\ ro NA 
RO y 41 .:12 54 'i'i C::nil <4.117 n '11'1 .,..I 7'1 "'"" c;o NA 
81 z .:1':1 44 56 57 Snil <3.76 ~ <171 077 214 
83 AA 4'i .:16 Soil .,..4 ~1 -n':I4R <I i.i <~ NA 
82 BB 60 1\1. 74 75 Snit <-~ c:i~ ·n 477 <11\1 <1\ IQ NA 
78 ("(" 76 77_ 90. 91 Snit <-4 II <0 40':1 <1 70 <~ 4~ NA 
89 S-A 161 .164. 165.166. 167 Snit <.:I 9~ 01110 <I Rl\ <~~I NA 
91 S-R 153 1~6 1~0 160 Soil <~ 14 0 ~?/\ <I 6R <' ~ 19 NA 
90 s..r l'i7 158. 161 162 Snit <~ 40 0 4'i1 <I 6~ <~ 1'1 NA 
9:'. c:.n 1'\1 I~? 1~4 ~~~ C::nil ...-4 no 1 11 "'"I 0'1 ..... c; 11> 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 I 
7 0 233 1 0 11 0 < 20 s 
8 62 824 0 0 229 I < 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 49 373 0 1 158 2 < 20 13 
20 0 402 0 2 92 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 I 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 I 0 4 0 < 20 s 
29 0 73 0 4 0 0 < 20 0 
30 37 53 0 4 7 0 < 20 6 
31 0 18 2 s 0 0 < 20 2 
32 0 0 1 3 0 0 < 20 0 
33 0 0 1 I 0 0 < 20 2 
34 0 0 0 0 0 0 < 20 I 
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 S4 3 < 20 4 
Y:41 S4 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 < 20 0 
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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 I 
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 I 4 0 0 < 20 0 
50 0 0 2 I 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 5 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 5 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 

1: 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 1TI 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 22 
Z: 43, 44, 56, 57 115 330 0 0 280 0 < 20 22 

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. ISS 0 0 ss 7 3 4 < 20 0 
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Table 4-4 
PCB, BTEX and P AH Results for the Characterization of MDA M 

DTech Aminoassay Results DTech Aminoassay Results 
Cell# (ppm) Cell# (ppm) 

Total Total Total Total Total Total 
BTEX PAH PCBs BTEX PAH PCBs 

Backl!round < 2.5 < 0.6 < 0.5 47 < 2.5 1.0- s.o < 0.5 
I < 2.5 < 0.6 < 0.5 48 < 2.5 < 0.6 < o.s 
2 < 2.5 < 0.6 < 0.5 49 < 2.5 < 0.6 < o.s 
3 < 2.5 < 0.6 < 0.5 so < 2.5 < 0.6 < o.s 
4 < 2.5 < 0.6 < 0.5 62 2.5- s.o < 0.6 < o.s 
5 < 2.5 < 0.6 < o.s 63 < 2.5 < 0.6 < o.s 
6 < 2.5 < 0.6 < 0.5 64 < 2.5 < 0.6 < o.s 
7 < 2.5 < 0.6 < 0.5 77 < 2.5 < 0.6 < o.s 
8 < 2.5 < 0.6 < 0.5 78 < 2.5 < 0.6 < 0.5 
9 < 2.5 < 0.6 < 0.5 78A < 2.5 < 0.6 < o.s 
10 < 2.5 < 0.6 < o.s A: 123, 131 < 2.5 < 0.6 < o.s 
II < 2.5 < 0.6 < 0.5 B: 122, 131, 138 < 2.5 < 0.6 < o.s 
12 < 2.5 < 0.6 < 0.5 C: 137, 142 < 2.5 < 0.6 < o.s 
13 < 2.5 < 0.6 < 0.5 D: 128,129, 136, 141 < 2.5 < 0.6 < o.s 
14 < 2.5 < 0.6 < 0.5 E: 135, 140 < 2.5 < 0.6 < o.s 
15 < 2.5 < 0.6 < 0.5 F: 134, 139 < 2.5 < 0.6 < o.s 
17 < 2.5 < 0.6 < 0.5 G: 119, 120, 130 2.5- s.o < 0.6 < o.s 
18 < 2.5 < 0.6 < 0.5 H: 121 < 2.5 0.6- 1.0 1.1 -4.0 
19 < 2.5 < 0.6 < 0.5 I: 103, 104, 117, 118 2.5- s.o < 0.6 < 0.5 
20 < 2.5 < 0.6 < o.s J: 101, 102, 115. 116 < 2.5 < 0.6 < o.s 
21 . < 2.5 < 0.6 < 0.5 K: 105,106, 107 < 2.5 < 0.6 < o.s 
22 < 2.5 < 0.6 < 0.5 L: 92, 93, 108, 109 < 2.5 < 0.6 < o.s 
23 < 2.5 < 0.6 < 0.5 L: 108, 109 < 2.5 < 0.6 < 0.5 
24 < 2.5 < 0.6 < 0.5 M: 114 < 2.5 < 0.6 < o.s 
25 < 2.5 < 0.6 < o.s N: 124, 125 < 2.5 < 0.6 o.s- 1.0 
26 < 2.5 < 0.6 < o.s 0:125 < 2.5 < 0.6 < o.s 
26 < 2.5 < 0.6 < o.s P: 97, 112, 113 < 2.5 < 0.6 < o.s 
27 < 2.5 < 0.6 < o.s Q: 94, 94A, 95, 96, < 2.5 < 0.6 < o.s 
28 < 2.5 < 0.6 < o.s 110, 111 

29 < 2.5 < 0.6 < o.s R: 79,80 2.5- s.o < 0.6 < o.s 
30 < 2.5 < 0.6 < 0.5 S: 65,66 < 2.5 < 0.6 < o.s 
31 < 2.5 < 0.6 < o.s T: 68, 69, 81,82, 83 2.5- s.o < 0.6 < o.s 
32 < 2.5 < 0.6 < o.s U: 70. 71, 84, 85 < 2.5 < 0.6 < o.s 
33 < 2.5 < 0.6 < o.s V: 86, 87, 88, 89 < 2.5 < 0.6 < o.s 
34 < 2.5 < 0.6 < o.s W: 58, 59, 72, 73 < 2.5 < 0.6 < o.s 
35 < 2.5 < 0.6 < o.s X: 39,40,52,53,67 < 2.5 10.0-25.0 1.1 - 4.0 
36 < 2.5 < 0.6 < o.s Y: 41, 42, 54, SS < 2.5 < 0.6 < o.s 
37 < 2.5 < 0.6 < o.s Z: 43, 44, 56, 57 < 2.5 0.6- 1.0 < 0.5 
38 < 2.5 < 0.6 < o.s BB: 60, 61, 74, 75 < 2.5 < 0.6 < o.s 
X: 39 < 2.5 < 0.6 < o.s CC: 76, 77, 90, 91 < 2.5 < 0.6 < 0.5 
X:40 < 2.5 0.6- 1.0 < o.s SA: 163-167 2.5- s.o 1.0- s.o o.s- 1.0 
Y: 41 < 2.5 < 0.6 < o.s SB: 153,156,159,160 2.5- s.o < 0.6 < o.s 
Y: 42 < 2.5 < 0.6 < o.s SC: 157,158,161,162 < 2.5 < 0.6 < o.s 
Z: 43 < 2.5 < 0.6 < o.s SD:151.152,1S4,1SS 2.5- s.o < 0.6 < o.s 
Z: 44 < 2.5 < 0.6 < o.s IT Van < 2.5 < 0.6 < o.s 
AA: 45 < 2.5 < 0.6 < o.s Crew Trailer < 2.5 < 0.6 < o.s 
AA: 46 2.5- s.o < 0.6 < O.S 
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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 results are 

contained in Appendix I. No HE was detected at MDA M. 

4.3.2.4 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. 

4.3.2.5 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. 

4.4 Task 4 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 Task 5 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. 

4.6 Task 6 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 T A-54 Area G LLRW disposal area, the last of the LLRW left MDA M on March 
20, 1996. 

4.7 Task 7 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 the 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 

ID Task Name 
1 Award of Contract 

2 Prepare Documents 

3 Readiness Review 

4 Mobilization 

5 Cleanup of Cells-Sorting 

6 Site Survey 

7 Demobilization 

8 Prepare Final Report 
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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 infonnation was incorporated into the Waste Profile Fonns (WPFs) prepared by 
NES for LANL. The independent laboratory analyzed the samples for the following constituents: 

• Total RCRA Metals 
• Total PCBs and Pesticides 
• 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 radioanalyticallaboratory 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. 
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Table S-1 
Summary of Surface Contamination Limits 

NUCLIDE TOTAL REMOVABLE 
(Fixed +Removable) 

U-nat, U-235, U-238, and associated 5,000 dpm a /100 cm2 1,000 dpm a /100 cm2 

decay products 

Transuranics, Ra-226, Ra-228, Th- 500 dpm/1 00 cm2 20 dpm/1 00 cm2 

230, Th-228, Pa-231, Ac-227, I-125, 
I-129 

Th-nat, Th-232, Sr-90, Ra-223, Ra- 1,000 dpm/100 cm2 200 dpm/100 cm2 

224, U-232, I-126, I-131, I-133 

Beta-gamma emitters (nuclides with 5,000 dpm P-y 1100 cm2 1,000 dpm P-Y /100 cm2 

decay modes other than alpha emission 
or spontaneous fission) except Sr-90 
and others noted above. 

Where surface contamination by bolh alpha and bela/gamma emitting nuclides exists, lhc limits established for alpha and bela/gamma emitting 
nuclides apply independently. 

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

The amount of removable radioactive material per 100 crrr of surface area was determined by wiping !hat area wilh dry filter or soft absorbent paper, applying moderate pressure, and assessing !he 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 S-2 
Soil Contamination Action Levels 

LANL SAL for U-238 NES Action Level for U-238* 

60 pCilg 35 pCilg . . * Based on total acnvJiy of 1ts 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 Gas 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 yci 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 yrf 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 yrf. 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 
I 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 O.Q38 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 O.Q38 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 Nr> 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 
48 NP NP NP NP NP NP NP 
49 NP NP NP NP NP NP NP 
so 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 
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 
I: 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, 44, 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 yd3 of PCB contaminated waste was removed from MDA M. There were no 

special packaging requirements, i.e., liners, for this type of waste. This waste fonn was disposed 

at Rio Rancho of New Mexico. 

5. 3 Asbestos 

Asbestos containing material (ACM) was defmed 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 

defmition 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 milliners 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 y<f 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 ycf 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, i.e., 

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 yd3 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 IOO I 5 I 5 5 

Total Limit IOO 4 2000 20 100 20 100 IOO 

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 
comer 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 ycf 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 yrl 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 yrl 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-S 
Independent Laboratory Results for RCRA Metals 

Independent Laboratory Results {ppm) 
Cell# 

Arsenic Barium Cadmium Chromium Lead Mercury Selenium Silver 
Background NO 1.6 NO NO NO NO NO NO 

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 
5 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 NO 32.6 
9 NO 1,040 4.35 33.6 686 NO NO 58.7 

10 NO 1,040 4.35 33.6 686 NO NO 58.7 
11 NO 1,040 4.35 33.6 686 NO NO 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 NO 32.6 
18 NO 1,040 4.35 33.6 686 NO NO 58.7 

t: .. 19 NO 1,040 4.35 33.6 686 NO NO 58.7 
20 NO 1.6 0.036 NO NO NO NO NO 
20 NO 1.6 0.036 NO NO NO NO NO 
21 NO 1.6 0.036 NO NO NO NO NO 
22 NT 1150 23.8 19.8 1860 2.88 10.3 12.8 
23 NO 1.6 0.036 NO NO NO NO NO 
24 NO 1.6 NO ··=-·- NO NO NO NO 
25 NO 1.6 NO NO NO NO NO NO 
25 NO 1.6 NO NO NO NO NO NO 
26 NO 1.6 NO NO NO NO NO NO 
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 NO 1.6 NO NO NO NO NO NO 
38 NO 1.6 NO NO NO NO NO NO 

X:39 NO 472 3.92 13.4 511 NO NO 10.9 
X:40 NO 472 3.92 13.4 511 NO NO 10.9 
Y:41 NO 115 NO 6.56 22.6 NO NO NO 
Y:42 NO 115 NO 6.56 22.6 NO NO NO 
Z:43 NO 115 NO 6.56 22.6 NO NO NO 
Z:44 NO liS NO 6.56 22.6 NO NO NO 

AA:45 JilT 1150 23.8 19.8 1860 2.88 10.3 12.8 
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Independent Laboratory Results (ppm) 
Cell# 

Arsenic Barium Cadmium 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 ll50 23.8 19.8 1860 2.88 10.3 12.8 

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 NO 7.9 12.6 

B: 122, 131, 138 NT 26.3 0.88 13.2 95.8 NO 7.9 12.6 
C: 137, 142 NO 127 NO 6.67 27.7 NO NO NO 

0: 128, 129, 136, 141 NO 127 NO 6.67 27.7 NO NO NO 
E: 135, 140 NO 127 NO 6.67 27.7 NO NO NO 
F: 134, 139 ND 127 NO 6.67 27.7 NO NO NO 

G: 119, 120, 130 NT 26.3 0.88 13.2 95.8 NO 7.9 12.6 
H: 121 NT 26.3 0.88 13.2 95.8 NO 7.9 12.6 

1: 103, 104, 117, 118 NT 26.3 0.88 13.2 95.8 NO 7.9 12.6 
J: 101, 102, 115, ll6 NO 127 NO 6.67 27.7 NO NO NO 

K: 105,106, 107 NO 127 NO 6.67 27.7 NO NO NO 
L: 92, 93, 108, 109 NT 754 1.27 14.6 lSI NO 4.6 18.1 

M:ll4 NO 127 NO 6.67 27.7 NO NO ND 
N: 124, 125 NO 127 NO 6.67 27.7 NO NO NO 

0:125 NO 127 NO 6.67 27.7 NO NO NO 
P: 97, 112, 113 NO 148 NO 6.14 15.0 NO NO NO 

Q:94, 94A, 95, 96, 110, NO 148 NO 6.14 15.0 NO ND NO 
Ill 

R: 79,80 NO 343 1.10 13.9 108 NO NO 6.66 
S:65,66 NO 148 NO 6.14 15.0 NO NO NO 

T: 68, 69, 82, 83 NO 343 1.10 13.9 108 NO NO 6.66 
U: 70, 71, 84, 85 NO 472 3.92 13.4 Sll NO NO 10.9 

V: 86, 87,88 NT 576 4.44 12.3 387 0.43 4.6 85.9 
V: 89 NO 472 3.92 13.4 511 NO ND 10.9 

W: 58, 59, 72, 73 NT 576 4.44 12.3 387 0.43 4.6 85.9 
X: 39, 40, 52, 53,67 NO 472 3.92 13.4 511 NO NO 10.9 

Y: 41, 42, 54, SS NO 115 NO 6.56 22.6 NO NO NO 
Y: 41, 42, 54, SS NO liS NO 6.56 22.6 NO NO ND 
Z:43,44,56,57 NO liS NO 6.56 22.6 NO NO NO 
Z:43,44,S6,S7 NO 115 NO 6.56 22.6 NO NO NO 

.AA: 45,46 NT 810 3.77 12.8 213 NO 4.5 64.1 
BB: 60, 61, 74,75 NO 272 NO 9.46 4,160 NO NO 19.7 
CC: 76, 77, 90,91 NO 272 NO 9.46 4,160 NO NO NO 

SA: 163-167 NO 114 NO 5.5 18.7 NO NO NO 
SB: 153, 156, 159, 160 NO 137 0.48 7.7 34.4 NO NO NO 
SC: 157, 158, 161, 162 NO 553 NO s.s 26.5 NO NO NO 
SO: 151 152 154 ISS NO ISS 0.42 9.0 35.0 NO NO NO 

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 ll 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 ganuna 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) 
ID# 

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

107 G-1 Soil composite < 3.72 < 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 < 3.44 < 0.312 < 1.47 < 4.66 

Ill G-5 Soil composite < 3.89 < 0.298 < 1.47 < 4.96 

112 G-6 Soil composite < 3.03 < 0.305 < 1.55 < 5.44 

113 G-7 Soil composite < 4.32 < 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 < 1.71 < 4.59 

118 G-12 Soil composite < 2.98 0.591 < 1.71 < 5.22 

119 G-13 Soil composite < 4.12 < 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 35.4 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 
G-4 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 10.5 31.7 ND ND 3.3 
G-7 ND 182 3.14 10.5 31.3 ND NO 10.4 
G-8 ND 168 0.26 9.9 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 NO ND ND 
G-11 ND 136 0.24 9.8 12.8 ND NO ND 
G-12 ND 84.0 ND 7.7 15.8 ND ND ND 
G-13 ND 60.2 ND 6.7 11.1 ND ND ND 

Note: ND = Not Detectable 

6.4 Total PCBs 

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 Results (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 
G-4 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 ·o.oo5 0.003 

Note: ND = Not Detectable 

6.5 Asbestos 

The composite soil samples from each grid were also analyzed for asbestos by the independent 
l~boratory. 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 
yds3 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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LOS ALAMOS 
\IATIONAL Lf.BORATORY 

1RWP Number o(\- f.fl-9S -oo\ 

RADIOLOGICAL WORK PERMIT 
ACKNOWLEDGMENT LOG 

By signing this log, I acknowledge that I have read the radiological con41tlons and protection requirements of the i RWP. 1 understand these conditions and protection requl~ents and ~~~abide by them. ' . 
~------~--------------~--------~--~----~--~---------------- i ZNUMBER NAME (Print) NAME(~ DATE TillE -~ 
~------4---------~----~------~------~~----~------~------~ ~ ~~~ ;o~r 
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1. 

2. 

3. 

4. 

5. 

6. 

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. 

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

8. · 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. 

9. 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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Los Alamos National Laboratory Environmental Restoration Project 

READINESS REVIEW CHECKLIST 

Field Unit:_ MDA (M) 
PRS Types: __ .2:013 ___ 

Description of Field Activity: 

Applicable Complete 
_x_ _x_" 
_x_ ~ 

Applicable Complete 

_x_ _x_/ 
_x___ _x_/ 
__x_ __x_./ 

_x_ x 
_x_ ~ 
_x_ _x_"" 

~ 
Applicable Complete 

_x_ _x_ 
_x_ __x_ 
_x_ _x_ 
_x_ _ _x_ 

Applicable Complete 
x_ _x_ 

_X _x__ 
_x_ _x_ 
_x__ _x_ 
_x_ __x_ 
_x_ _x_ 
_x_ _x_ 

Applicable Complete 
_x_ _x_ 
_x_ _x_ 
_x_ _x_ 
_x_ • -
__x_ • --
_x_ __x_ 
_x_ • -
_x_ • ---
_x_ __x_ 
_x_ • --
_x_ __x_ 
_x_ __x_ 

(•) Scheduled for 11116195 

TA(s): _09_ 

··---·--. -·--
Expeditc.cLCleanup_ 

RJ A Assignment 
LA~L 
NES 

RJ A Assignment 

I A~l 
IA~L 

LA~L 

IANL 

JA~L 

LANL 

RJ A Assignment 
NES/LANL 
IANL 
NES 
NES 

RJ A Assignment 
__ ..sES_ ... 

-- ~ESLI ANL 
LANL ---
LANL . --
LANL --- -
~ES 

LANL 

RJ A Assignment 
NES 
SES 

_ _liES_ ___ 

NES 
NES 
NES 
NES 
NES 
NES 
NES 
NES 
NES 

_NESLLANL_ 

Date: ll/1.5L9.5 

1. GENERAL 
A) Scope of Activity Deflned 
8) Site Remediation Plan Completed 

2. ENVIRONMENTAL AND CUL TIJiUL 

PROTECTION (Section 5.1.1) 

A) ES&H Questionnaire Submined and Approved 

8) Appropriate NEPA Approval is Received 
C) Aood Plains!W etlands Assessment Performed 

0) 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 
8) Contractor H&S Program Approved 
C) Medical Monitoring Established 
0) Health Physics Checklist Completed 

4. WASTE ~l.\.'iAGEMENT (Section 5.1.3) 

A> Site-Specific Waste Management Plan Completed 

& Waste Characterization Checklist Approved 
8) On-Site Waste Storage Areas Arranged 
C) Trained Waste Coordinator Assigned 
0) Trained Waste Generator Assigned ~.l>..a.· ·• 
E) Spill Prevention Plan Completed 
F) Waste Profile Forms Completed 
G) Trained Waste Coordinator Assigned 

5. TR.ATh1NG (Section 5.1.4) 

A) HAZWOPER 
8) GET 
C) First Aid and CPR 
0) On-Site Orientation 
E) Site Specific Tra.i.ning 
F) Radiation W or leer Training 
G) Respirator Training and Fit Test 
H) Lockout!Tagout Training 
I) Asbestos Awareness 
J) HE Corridor Training 
K) Lead .\wareness 
L) RSAA Training 
M) Documentation of Personnel Training Forwarded 

to the ER Training Coordinator 



Applicable 

X 
X 

_L 

Applicable 

_x_ 
_x_ 
_x_ 
_L 
_x_ 
_x_ 

_L 

_L 

~~~.~ 
'-··,,;; Applicable 

~~:-' 

Applicable 

_x__ 

__x__ 
.X.. 
_x__ 

Applicable 

Los Alamos National Laboratory Environmental Restoration Project 
READINESS REVIEW CHECKLIST (continued) 

Complete 

.X 
_.X. __ 

_lL 

Complete 

_x__ 
__x__ 
_lL 

_x_ 
_lL 

_x_ 

_lL 

...x_ 

Complete 

Complete 

_.x._ 

_x__ 
_x_ 
_x_ 

Complete 

RJ A Assignment 

.NES. 
LANL 

__ !ANI __ 

R/ A Assi2nment 

NES 
NES 

1 ANL 
NES 
SES 
NES 

NES 
NES 

R/ A Assignment 

RJ A Assignment 

NES 

~ES ----
_ _NE,S__. 

- __ _NES__ ----

RJ A Assignment 

6. WORK REQUESTS AND PERMIT 
REVIEWS (Section 5.1.5) 

A) Fencing 
8) Excavation/Fill 
C) Special Work - ~~A"' 
D) Confined-Space 
E) Radiation Work 
F) Burn/Hot Work 

7. SUPPORT AND EQUIPMENT (Section 
5.1.6) 

A) Suppon Services Arranged 
8) 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 
8) 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 andlor Obtained 
F) FIMAD Location Numbers Obtained 
G) Transpon of Hazardous Materials Arranged for 

Samples 

9. SA.\IPLE COORDL'IA TION A.'ffi 
MANAGEMENT (Section 5.1.8) 

A) SMO or Analytical Laboratory Notified of 
Analytical Requirements 

8) Mobile Chemistry Laboratory 
C) Mobile Radiation Laboratory 
D) SMO or Analytical Laboratory Instructed on 

Sample Analysis Requirements 

10. SAMPLE PLANNING (Section 5.1.9) 
A) Drilling Package Submined 
8) Drilling Scheduled 
C) Geophysical Contractor Scheduled 



<, > 

Applicable Complete 

_x_ _x_ 
_x_ _x_ 
X_ _x__ 

_x_ _x_ 
_x__ _x_ 

Applicable Complete 
_x_ _x_ 

_x_ _x_ 
_x__ _x_ 

Applicable Complete 
_x_ _x_ 
_x_ _x_ 
x__ _x_ 
_x_ _x_ 
_x_ _x_ 
_x_ _x_ 

Rl A Assignment 

___ LANL 

- . l.ANL ___ _ 
-- _l..ANL __ 

___ --'..ANL_ _ 

NES/1 ANI 

Rl A Assignment 
__ LANL __ 

LANL 
LANL 

RJ A Assignment 
NES 

__ NES 

NES 
NES 

_ _.NES_ _ 

NES 

11. LABORATORY A..llrffi SITE ACCESS 
(~~n 5.1.10) 

A) Operating Group Interface Established 
B) Site Access Coordinated 
C) Access Agreement and Other Permissions 

Obtained 
0) Site Control and Security Planned and Arranged 
E) Laboratory Identification Badges Issued 

12. NOTIFICATIONS (~ion 5.1.11) 
A) ES&H Office(s). Group Leader(s), and Facility 

Managers at Affected T A(s) 
B) Non-DOE Property Owners 
C) Los Alamos County 
0) Regulatory ·Compliance Manager 
E) Policy and Public Involvement Representative 

It. '3 OTIIER (Section 5.1.12) 
A) Hazardous Waste Disposal Contractor in Place 
B> Asbestos Waste Contractor in Place 
C) Clean/Recycle Waste Disposal in Place 
D) HP Technicians in Place 
E) CIH in Place 
F) Escons in Place 

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

Signature~~1d~ Date: l~~-:t=l~-
FPL, Field Unit MDA (M) () 

ru. ~S 
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APPENDIXC 

GAMMA SPECTROSCOPY FOR THE CHARACTERIZATION OF MDA M 

~~:~ 
.,_,,t 

_._:;¢,.c 



GAMMA SPECTROSCOPY RESULTS FROM 11/21/95 

FOR 

CELLS 77, 78,63,64, 78A,50 



Jn,·./,~/ 

* * *' * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* -- GAMMA S P E C T R U M R E C A L I B R A T I 0 N 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 21-NOV-95 09:11:07 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels 
First channel for Search: 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

from MCA Region FULL 
0 

1.0 
1 

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. 
~J~ectral data read 
· ··~z:alyzed by: 
'~' ,,d(;o.;..·r 

directly from Multichannel Analyzer ANO 
dlv 

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

COLLECT Live Time: 1200. sec. 

-



hgtrw 21-NOV-95 09:11:07 

• P E A K ANA L Y S I s 

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

1C 78.89 39.61 1.8 34777. 5336. 14.7 
2C 90.67 45.50 1.8 28374. 2162. 20.6 
3$ 149.27 74.78 1.3 22013. 750. 57.0 PB-214 
4$ 167.66 83.97 3.6 90490. 2108. 29.0 
5$ 173.76 87.02 3.6 101047. 3473. 21.7 PB-214 
6? 235.85 118.04 1.7 40454. 9139. 75.1 
7? 243.25 121.74 1.7 38607. 181497. 3.8 SE-75,SCL-000, 

C0-57 
8? 481.44 240.77 1.7 15156. 1328. 87.3 RA-224 
9? 489.23 244.67 1.7 15615. 34165. 3.9 

10 591.74 295.90 1.1 11001. 1810. 19.0 PB-214 
11? 680.58 340.30 1.8 9381. 3694. 59.2 CS-136 
12? 688.47 344.24 1.8 10455. 90393. 2.6 BA-141, 

SCM-000 
13 735.36 367.68 2.1 6780. 2851. 9.7 
14C 822.18 411.08 1.8 5956. 5673. 8.3 AU-198 
15 887.79 443.88 1.6 6503. 7927. 3.9 
16 977.31 488.63 1.7 4939. 892. 24.7 
17 1128.01 563.96 2.0 6475. 1256. 21.5 CS-134,SB-122 
18 1172.51 586.21 1.9 4628. 976. 22.0 

·~ 
1357.24 678.57 1.3 4864. 606. 37.4 AG110M 
1377.23 688.57 1.9 4958. 1369. 17.5 

21 1438.84 719.37 1.2 5217. 397. 59.9 
22? 1550.46 775.19 2.1 4688. 622. 55.6 
23? 1557.90 778.91 2.1 4881. 18877. 2.9 
24 1620.83 810.38 1.8 4224. 387. 55.4 I-132,C0-58 
25 1734.84 867.40 2.0 4651. 5173. 5.1 
26? 1920.46 960.23 2.2 2331. 988. 22.2 
27? 1928.18 964.09 2.2 2287. 18107. 2.9 EU-152 
28? 1933.43 966.72 2.2 2257. 1017. 33.6 
29 2010.22 1005.13 1.8 2038. 906. 17.8 
30C 2163.88 1081.99 2.3 2010. 577. 27.1 
31C 2171.88 1085.99 2.3 2042. 12003. 3.2 EU-152 
32C 2179.34 1089.72 2.3 2072. 2345. 9.7 
33? 2216.92 1108.52 2.3 2019. 834. 29.1 
34? 2224.35 1112.24 2.3 2254. 15279. 2.6 TE-129,EU-152 
35 2425.93 1213.08 2.1 1272. 1532. 9.4 
36C 2549.31 1274.81 2.1 675. 309. 30.1 NA-22 
37 2598.59 1299.47 2.1 537. 1410. 7.5 
38? 2808.69 1404.60 2.5 430. 912. 25.8 
39? 2816.55 1408.53 2.5 575. 19134. 1.9 EU-152,BI-214, 

SCH-000 
40C 2915.64 1458.12 2.5 83. 456. 11.3 I-135 
41C 2922.16 1461.38 2.5 67. 308. 13.6 K-40 
42 3059.51 1530.12 3.8 76. 497. 10.7 KR-88 

• Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 



12 Multiplets processed. 

c - Multiplet Analysis converged normally 
~ - Multiplet Analys~s Terminated because of no CHI-SQ improvement 

' - Multiplet Analys1s converged but GFIT > 4 

ENERGY RECALIBRATION REPORT 

Old Calibration Coefficients: 

Energy= 1.386496E-07*ChA2 + 4.996305E-01*Ch + 1.981197E-01 

New Calibration Coefficients: 

Energy= 2.502645E-07*ChA2 + 4.990701E-01*Ch + 5.515613E-01 

OH~ 



1/j-z I 

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

G A M M A S P E C T R U M A N A L Y S I S * 
* * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 21-NOV-95 09:25:02 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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 I 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: 
Real Time: 
Dead Time: 

60. seconds 
75. seconds 

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 

• 



hgtrw 21-NOV-95 09:25:02 - p E A K ANA L y s I S 

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

1? 233.97 117.33 1.7 2015. 468. 61.8 2? 243.60 122.14 1.7 1920. 9234. 4.5 SCL-OOO,C0-57 3 489.48 244.90 1.5 850. 1637. 7.3 4$ 678.49 339.28 1.8 461. 170. 41.8 AC-228 5$ 688.65 344.35 1.8 542. 4489. 4.1 BA-141, 
SCM-000 6 822.42 411.16 1.6 246. 332. 17.9 AU-198 7 887.77 443.81 1.9 333. 358. 19.2 8 1557.69 778.56 1.7 234. 944. 8.1 M0-99 9 1734.49 866.93 1.9 229. 248. 23.0 10 1927.84 963.61 2.0 184. 850. 8.4 EU-152 11 2171.56 1085.49 2.2 302. 469. 15.3 EU-152 12 2224.02 1111.73 2.4 166. 754. 9.2 TE-129,EU-152 13 2598.52 1299.08 2.1 17. 79. 27.9 I-133 14C 2805.57 1402.70 2.5 26. 29. 31.8 15C 2815.97 1407.90 2.5 38. 1007. 6.8 EU-152,BI-214, 
SCH-000 16$ 2914.70 1457.32 1.5 13. 21. 72.1 I-135 17$ 3056.06 1528.08 1.3 0 . 15. 49.8 18$ 3061.01 1530.55 1.3 0. 10. 58.4 KR-88 

~<''·~ 
-~,_ 

··:·. 
-~~:p::r 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

4 Multjp:M:ts processed. 

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



hgtrw 21-NOV-95 09:25:02 

mple: Eu-152 Standard 
ta collected on 21-NOV-95 at 09:18:27 
cayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

NUclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
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 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<9.19E+01 
LLD<6.9SE+02 
LLD<5.71E+03 
LLD<4.14E+01 
LLD<3.46E+02 

9.73E+02 +-
3.23E+02 +

LLD<3.08E+01 
LLD<5.41E+01 
LLD<6.29E+00 
LLD<5.17E+01 
LLD<1.14E+01 
LLD<7.35E+00 
LLD<2.86E+02 
LLD<3.21E+01 
LLD<6.78E+00 
LLD<1.74E+02 
LLD<1.17E+01 
LLD<3.35E+01 
LLD<7.26E+00 
LLD<6.23E+01 
LLD<4.43E+01 
LLD<1.48E+01 
LLD<3.07E+02 
LLD<1.34E+01 
LLD<2.04E+01 
LLD<1.05E+01 
LLD<4.39E+01 
LLD<7.59E+00 
LLD<7.34E+00 
LLD<6.86E+01 

9.45E+02 +
LLD<8.68E+01 
LLD<2.23E+01 
LLD<1.11E+Ol 
LLD<9.35E+00 
LLD<9.56E+00 
LLD<1.31E+Ol 
LLD<2.22E+02 

2.32E+01 +
LLD<2.10E+01 
LLD<1.99E+03 
Lllk6. 97E+01 
LLD<t.J.43E+(}() 

-LLt><S. 7~E+00 
LL:tk1. ?8~03 

LLD<9.19E+01 
LLD<6.95E+02 
LLD<5.71E+03 
LLD<4.14E+01 
LLD<3.46E+02 

4.51E+01 9.73E+02 +- 4.51E+Ol 
1.50E+01 3.23E+02 +- l.SOE+01 

LLD<3.08E+01 
LLD<5.41E+01 
LLD<6.29E+00 
LLD<5.17E+01 
LLD<l.14E+Ol 
LLD<7.35E+OO 
LLD<2.86E+02 
LLD<3.21E+01 
LLD<6.78E+00 
LLD<l.74E+02 
LLD<1.17E+01 
LLD<3.35E+01 
LLD<7.26E+00 
LLD<6.23E+01 
LLD<4.43E+Ol 
LLD<1.48E+Ol 
LLD<3.07E+02 
LLD<l.34E+01 
LLD<2.04E+Ol 
LLD<1.05E+01 
LLD<4.39E+Ol 
LLD<7.59E+00 
LLD<7.34E+00 
LLD<6.86E+Ol 

4.17E+01 9.45E+02 +- 4.17E+01 
LLD<8.68E+01 
LLD<2.23E+Ol 
LLD<1.11E+Ol 
LLD<9.35E+00 
LLD<9.56E+00 
LLD<1.31E+01 
LLD<2.22E+02 

4.18E+00 2.32E+Ol +- 4.18E+00 
LLD<2.10E+01 
LLD<1.99E+03 
LLD<6.97E+01 
LLD<9.43E+00 
LLD<8.70B+00 
LLD<1.78E+03 



SR-85 LLD<7.80E+00 LLD<7.80E+OO 
I-133 LLD<9.68E+00 LLD<9.68E+00 
BA-140 LLD<3.41E+01 LLD<3.41E+01 

~-91M LLD<8.80E+00 LLD<8.80E+00 
,, . -207 LLD<9.96E+00 LLD<9.96E+00 

.... -208 LLD<1.26E+01 LLD<1.26E+01 
SB-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+Ol 
ZR-97 LLD<l.07E+01 LLD<l.07E+Ol 
ZR-95 LLD<2.01E+01 LLD<2.01E+Ol 
NB-95 LLD<1.05E+01 LLD<1.05E+01 
TL-210 LLD<1.48E+01 LLD<1.48E+Ol 
C0-58 LLD<1.14E+01 LLD<1.14E+01 
CS-136 LLD<1.16E+01 LLD<1.16E+01 
MN-54 LLD<1.11E+01 LLD<1.11E+01 
C0-56 LLD<1.15E+01 LLD<1.15E+01 
I-134 LLD<1.21E+01 LLD<1.21E+Ol 
TL-207 LLD<5.18E+03 LLD<5.18E+03 
Y-88 LLD<1.17E+01 LLD<1.17E+Ol 
AC-228 LLD<3.44E+01 LLD<3.44E+01 
EU-152 9.12E+02 +- 7.97E+01 9.12E+02 +- 7.97E+01 

1r.:;,-234M LLD<2.85E+01 LLD<2.85E+01 
~t·'- 91 LLD<2.97E+01 LLD<2.97E+01 

RB-89 LLD<1.70E+01 LLD<l.70E+Ol 
FE-59 LLD<1.87E+01 LLD<1.87E+Ol 
ZN-65 LLD<4.96E+01 LLD<4.96E+01 
SC-46 LLD<1.07E+01 LLD<1. OTS+Ol 
TA-182 LLD<3.19E+01 LLD<3.19E+01 
I-135 LLD<2.96E+01 LLD<2.96E+01 
CL-39 LLD<1.57E+01 LLD<l.57E+01 
NA-22 LLD<7.39E+00 LLD<7.39E+00 
AR-41 LLD<1.26E+01 LLD<1.26E+01 
C0-60 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+Ol 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 

,r 

Error Quotation at 1. 96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD1121 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

-f""entroid Energy Net Area Error Gammas/sec 
annel keV counts % 

233.97 117.33 468. 61.8 4.80E+02 
489.48 244.90 1637. 7.3 2.25E+03 
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 
3061.01 1530.55· 10. 58.4 7.26E+01 

0:© 



c -77 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* G A M M A S P E C T R U M A N A L Y S I S * 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 21-NOV-95 11:27:35 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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 SD0001 
Measured by: dlv 

Sample Description: C-77 Soil 
Geometry Description: Capsule 
Sample Size: 6.9800E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

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

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 - p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 477.86 239.09 1.0 
2 677.09 338.58 0.7 
3 704.12 352.08 1.1 
4 1021.70 510.71 1.1 

5 1166.38 583.00 0.6 
6 1218.81 609.20 1.1 
7 1822.92 911.15 0.9 
8E 2130.67 1065.04 0.6 
9 2920.92 1460.43 2.6 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

E - Multiplet Analysis ERROR 

·.~ .... ~~, 
~:J 

.,1!1-4· .. -4~-l~ 

-

21-NOV-95 11:27:35 

ANA L y s I s 
Backgnd Net Area Error Nuclides 
counts counts % 

73. 121. 28.7 PB-2.12 
18. 16. 90.2 AC-228 
23. 86. 27.5 PB-214 
15. 20. 74.3 TL-208,NA-22, 

ANN-RD 
11. 30. 51.0 TL-208 
19. 38. 49.4 BI-214 

3 . 24. 44.8 AC-228 
2. 8. 95.8 
4. 83. 23.3 K-40 



hgtrw 21-NOV-95 11:27:35 

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

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

R AD I 0 N U C L I D E ANALYS I S R E P 0 R T 

Nuclide Activity Concentration in pCi /grn 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.56E+00 LLD<3.56E+00 
TH-234 LLD<2.33E+01 LLD<2.33E+01 
TH-230 LLD<2.22E+02 LLD<2.22E+02 
XE-133 LLD<1.53E+00 LLD<1.53E+00 
CD-109 LLD<1.00E+01 LLD<1.00E+01 
SCL-000 LLD<7.00E-01 LLD<7.00E-01 
C0-57 LLD<2.32E-01 LLD<2.32E-01 
PA-234 LLD<9.50E-01 LLD<9.50E-01 
CE-144 LLD<2.05E+00 LLD<2.05E+00 
TC-99M LLD<2.12E-01 LLD<2.12E-01 
U-235 LLD<1.44E+00 LLD<1.44E+00 
CE-141 LLD<3.76E-01 LLD<3.76E-01 
KR-85M LLD<2.43E-01 LLD<2.43E-01 
XE-131M LLD<7.80E+00 LLD<7.80E+00 
BA-139 LLD<8.93E-01 LLD<8.93E-01 

\ .~ 

·-139 LLD<1.81E-01 LLD<1.81E-01 
-226 LLD<5.56E+00 LLD<5.56E+00 

BA-141 LLD<4.73E-01 LLD<4.73E-01 
KR-89 LLD<2.36E+00 LLD<2.36E+00 
TE-132 LLD<2.28E-01 LLD<2.28E-01 
XE-133M LLD<2.30E+00 LLD<2.30E+00 
TH-227 LLD<2.00E+00 LLD<2.00E+00 
PB-212 1.37E+00 +- 3.96E-01 1.37E+00 +- 3.96E-01 
RA-224 LLD<5.81E+00 LLD<5.81E+00 
XE-135 LLD<2.19E-01 LLD<2.19E-01 
XE-138 LLD<8.58E-01 LLD<8.58E-01 
SE-75 LLD<3.29E-01 LLD<3.29E-01 
NP-239 LLD<1.66E+00 LLD<1.66E+00 
HG-203 LLD<2.56E-01 LLD<2.56E-01 
IR-192 LLD<2.61E-01 LLD<2.61E-01 
CR-51 LLD<2.25E+00 LLD<2.25E+00 
SCM-000 LLD<1.07E+00 LLD<1.07E+00 
BI-211 LLD<8.61E+00 LLD<8.61E+00 
PB-214 1. 92E+00 +- 5.28E-01 1.92E+00 +- 5.28E-01 
BA-133 LLD<7.06E-01 LLD<7.06E-01 
I-131 LLD<2.77E-01 LLD<2.77E-01 
SN-113 LLD<3.42E-01 LLD<3.42E-01 
KR-87 LLD<4.33E-01 LLD<4.33E-01 
PB-211 LLD<9.80E+00 LLD<9.80E+00 
AU-198 LLD<2.62E-01 LLD<2.62E-01 4-125 LLD<7.97E-01 LLD<7.97E-01 

-212 LLD<7.51E+01 LLD<7.51E+01 
-7 LLD<2.41E+00 LLD<2.41E+00 

HF-181 LLD<2.94E-01 LLD<2.94E-01 
RU-103 LLD<2.50E-01 LLD<2.50E-01 
KR-85 LLD<7.62E+01 LLD<7.62E+01 



SR-85 LLD<3.33E-01 
I-133 LLD<3.27E-01 
BA-140 LLD<1.14E+00 

,,,..l:=~~7 LLD<2.89E-01 
LLD<2.79E-01 

.... -208 1.08E+00 +- 5.54E-01 
SB-124 LLD<3.98E-01 
CS-134 LLD<6.42E-01 
BI-214 1.23E+00 +- 6.07E-01 
RU-106 LLD<2.11E+00 
LA-142 LLD<6.10E-01 
AG-110M LLD<6.15E-01 
NB-97 LLD<6.04E-01 
CS-137 LLD<4.47E-01 
I-132 LLD<4.17E-01 
W-187 LLD<1.05E+00 
ZR-97 LLD<3.24E-01 
ZR-95 LLD<5.66E-01 
NB-95 LLD<2.79E-01 
TL-210 LLD<2.20E+00 
C0-58 LLD<3.43E-01 
CS-136 LLD<3.50E-01 
MN-54 LLD<3.33E-01 
C0-56 LLD<2.56E-01 
I-134 LLD<3.29E-01 
TL-207 LLD<3.20E+02 
Y-88 LLD<4.25E-01 
AC-228 1.64E+00 +- 7.36E-01 
EU-152 LLD<3.97E+00 

~-234M LLD<3.76E+00 
(. ··r -91 LLD<1.12E+00 _.,,~ 

'".((B-89 LLD<7.25E-01 
FE-59 LLD<6.30E-01 
ZN-65 LLD<1.13E+00 
SC-46 LLD<4.80E-01 
TA-182 LLD<1.46E+00 
I-135 LLD<1.15E+00 
CL-39 LLD<7.50E-01 
NA-22 LLD<5.37E-01 
AR-41 LLD<3.07E-01 
C0-60 LLD<3.22E-01 
NA-24 LLD<2.74E-01 
SR-92 LLD<3.41E-01 
SCH-000 LLD<1.92E+00 
CS-138 LLD<4.47E-01 
K-40 2.07E+01 +- 4.86E+OO 
KR-88 LLD<1.52E+00 
TL-209 LLD<1.09E+00 
LA-140 LLD<4.03E.,.01 
AL-26 LLD<3.36E-01 
MN-56 LLD<6.53E-01 
RB-88 LLD<2.17E+00 

--------------------
Total 2.79E+01 +- 5.03E+00 ,... 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLD<3.33E-01 
LLD<3.27E-01 
LLD<1.14E+00 
LLD<2.89E-01 
LLD<2.79E-01 

1.08E+00 +- 5.54E-01 
LLD<3.98E-01 
LLD<6.42E-01 

1.23E+00 +- 6.07E-01 
LLD<2.11E+00 
LLD<6.10E-01 
LLD<6.15E-01 
LLD<6.04E-01 
LLD<4.47E-01 
LLD<4.17E-01 
LLD<1.05E+00 
LLD<3.24E-01 
LLD<5.66E-01 
LLD<2.79E-01 
LLD<2.20E+00 
LLD<3.43E-01 
LLD<3.50E-01 
LLD<3.33E-01 
LLD<2.56E-01 
LLD<3.29E-01 
LLD<3.20E+02 
LLD<4.25E-01 

1.64E+00 +- 7.36E-01 
LLD<3.97E+00 
LLD<3.76E+00 
LLD<1.12E+00 
LLD<7.25E-01 
LLD<6.30E-01 
LLD<1.13E+00 
LLD<4.80E-01 
LLD<1.46E+00 
LLD<1.15E+00 
LLD<7.50E-01 
LLD<5.37E-01 
LLD<3.07E-01 
LLD<3.22E-01 
LLD<2.74E-01 
LLD<3.41E-01 
LLD<1.92E+00 
LLD<4.47E-01 

2.07E+01 +- 4.86E+00 
LLD<1.52E+00 
LLD<1.09E+00 
LLD<4.03E-01 
LLD<3.36E-01 
LLD<6.53E-01 
LLD<2.17E+00 

--------------------
2.79E+01 +- 5.03E+00 



Results saved in File SDOOOl 

• 

• 

• 

.....~'''\ 
J •. 



PEAKS NOT USED IN ANALYSIS 

,~~ntroid Energy Net Area Error Gammas/sec 
~nnel keV counts % 

677.09 338.58 16. 90.2 2.90E+00 
2130.67 1065.04 8. 95.8 4.68E+00 
OH~ 



C-7~ 

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

GAMMA SPECTRUM A N A L Y S I S 
* 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 21-NOV-95 11:45:46 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

411bgular Output. 
Analysis of Spectrum saved in 
Measured by: dl v 

Sample Description: C-78 Soil 
Geometry Description: Capsule 
Sample Size: 6.1900E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Disk File SD0002 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+OO 

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

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 
AI' 

p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 186.05 93.41 1.4 
2 371.57 186.03 1.9 
3 477.88 239.10 1.5 
4 591.13 295.65 1.7 
5 676.82 338.45 1.9 
6 704.81 352.43 1.7 
7 1166.75 583.18 1.1 
8 1219.28 609.43 1.7 
9 1290.37 644.95 1.4 

10 1822.00 910.69 1.7 
11E 2614.33 1307.00 0.9 
12 2921.58 1460.76 3.4 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

E - Multiplet Analysis ERROR 

~,~:r~, 
- ~-' 

21-NOV-95 11:45:46 

ANA L y s I S 

Backgnd Net Area Error Nuclides 
counts counts % 

122. 93. 42.8 TH-234 
73. 94. 35.3 U-235,RA-226 
71. 97. 33.9 PB-212 
17. 46. 39.1 PB-214 
12. 28. 53.6 AC-228 
29. 49. 43.3 PB-214 

9 . 26. 50.6 TL-208 
7. 29. 45.4 BI-214 
3 . 8 . 91.3 SB-124 
6. 25. 50.1 AC-228 
3 . 8. 109.6 
0. 67. 23.9 K-40 



hgtrw 21-NOV-95 11:45:46 

mple: C-78 Soil 
ta collected on 21-NOV-95 at 11:28:35 
cayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-8SM 
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 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<4:22E+00 
LLD<2.89E+01 
LLD<2.46E+02 
LLD<1.84E+00 
LLD<1.26E+01 
LLD<7.07E-01 
LLD<2.35E-01 
LLD<9.58E-01 
LLD<1.88E+00 
LLD<2.50E-01 
LLD<1.77E+00 
LLD<3.77E-01 
LLD<2.39E-01 
LLD<9.22E+00 
LLD<9.79E-01 
LLD<1.99E-01 

1.18E+01 +
LLD<7.07E-01 
LLD<2.23E+00 
LLD<2.57E-01 
LLD<2.40E+00 
LLD<2.11E+00 

1.25E+00 +
LLD<6.79E+00 
LLD<2.43E-01 
LLD<9.02E-01 
LLD<4.11E-01 
LLD<1.61E+00 
LLD<2·. 61E-01 
LLD<2.82E-01 
LLD<2.47E+00 
LLD<1.23E+00 
LLD<9.03E+00 

1.23E+00 +
LLD<6.47E-01 
LLD<2.78E-01 
LLD<3.58E-01 
LLD<5.21E-01 
LLD<1.10E+01 
LLD<2.49E-01 
LLD<7.39E-01 
LLD<8.22E+01 
LLD<2.29E+00 
LLD<2.96E-01 
LLD<2.65E-01 
LLD<6.69E+Ol 

LLD<4.22E+00 
LLD<2.89E+01 
LLD<2.46E+02 
LLD<1.84E+00 
LLD<1.26E+01 
LLD<7.07E-01 
LLD<2.35E-01 
LLD<9.58E-01 
LLD<1.88E+00 
LLD<2.50E-01 
LLD<1.77E+00 
LLD<3.77E-01 
LLD<2.39E-Ol 
LLD<9.22E+00 
LLD<9.79E-01 
LLD<1.99E-01 

4.18E+OO 1.18E+01 
LLD<7.07E-01 
LLD<2.23E+00 
LLD<2.57E-01 
LLD<2.40E+00 
LLD<2.11E+00 

4.25E-01 1.25E+00 
LLD<6.79E+00 
LLD<2.43E-01 
LLD<9.02E-01 
LLD<4.11E-01 
LLD<1.61E+00 
LLD<2.61E-01 
LLD<2.82E-01 
LLD<2.47E+00 
LLD<1.23E+00 
LLD<9.03E+00 

5.34E-01 1.23E+00 
LLD<6.47E-01 
LLD<2.78E-01 
LLD<3.58E-01 
LLD<5.21E-01 
LLD<1.10E+01 
LLD<2.49E-01 
LLD<7.39E-01 
LLD<8.22E+01 
LLD<2.29E+00 
LLD<2.96E-01 
LLD<2.6SE-01 
LLD<6.69E+01 

+- 4.18E+00 

+- 4.25E-01 

+- 5.34E-01 



SR-85 LLD<2.93E-01 
I-133 LLD<3.00E-01 
BA-140 LLD<1.12E+00 

,-91M LLD<3.61E-01 
/ -207 LLD<2.50E-01 

" ..... -208 LLD<1.20E+00 
SB-124 LLD<3.39E-01 
CS-134 LLD<6.11E-01 
BI-214 1.07E+00 +- 4.85E-01 
RU-106 LLD<3.11E+00 
LA-142 LLD<5.94E-01 
AG-110M LLD<4.48E-01 
NB-97 LLD<4.36E-01 
CS-137 LLD<4.04E-01 
I-132 LLD<3.36E-01 
W-187 LLD<1.17E+00 
ZR-97 LLD<3.72&-01 
ZR-95 LLD<7.07E-01 
NB-95 LLD<3.15E-01 
TL-210 LLD<2.15E+00 
C0-58 LLD<3.54E-01 
CS-136 LLD<3.83E-01 
MN-54 LLD<4.18E-01 
C0-56 LLD<3.15E-01 
I-134 LLD<3.79E-01 
TL-207 LLD<2.65E+02 
Y-88 LLD<3.46E-01 
AC-228 1.94E+00 +- 9.75E-01 
EU-152 LLD<4.23E+00 

,Jil'':~'\- 234M LLD<5.38E+00 
\ ,;.~·.:_ 91 LLD<1.08E+00 
'R'B-89 LLD<7.66E-01 

FE-59 LLD<8.78E-01 
ZN-65 LLD<1.04E+00 
SC-46 LLD<3.28E-01 
TA-182 LLD<1.37E+00 
I-135 LLD<1.34E+00 
CL-39 LLD<1.01E+00 
NA-22 LLD<5.26E-01 
AR-41 LLD<4.57E-01 
C0-60 LLD<4.05E-01 
NA-24 LLD<2.11E-01 
SR-92 LLD<5. 2.0E-01 
SCH-000 LLD<1.64E+00 
CS-138 LLD<4.77E-01 
K-40 1.87E+01 +- 4.53E+00 
KR-88 LLD<3.44E+00 
TL-209 LLD<6.12E-01 
LA-140 LLD<4.48E-01 
AL-26 LLD<2.75E-Ol 
MN-56 LLD<l.56E+00 
RB-88 LLD<1.56E+00 

--------------------
Total 3.60E+01 +- 6.30E+00 
~ 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLD<2.93E-01 
LLD<3.00E-01 
LLD<1.12E+00 
LLD<3.61E-01 
LLD<2.50E-01 
LLD<1.20E+00 
LLD<3.39E-01 
LLD<6.11E-01 

1.07E+00 +- 4.85E-01 
LLD<3.11E+00 
LLD<5.94E-01 
LLD<4.48E-01 
LLD<4.36E-01 
LLD<4.04E-01 
LLD<3.36E-01 
LLD<1.17E+00 
LLD<3.72E-01 
LLD<7.07E-01 
LLD<3.15E-01 
LLD<2.15E+00 
LLD<3.54E-01 
LLD<3.83E-01 
LLD<4.18E-01 
LLD<3.15E-01 
LLD<3.79E-01 
LLD<2.65E+02 
LLD<3.46E-01 

1.94E+00 +- 9.75E-01 
LLD<4.23E+00 
LLD<5.38E+00 
LLD<1.08E+00 
LLD<7.66E-01 
LLD<8.78E-01 
LLD<1.04E+00 
LLD<3.28E-01 
LLD<1.37E+00 
LLD<1.34E+00 
LLD<1.01E+00 
LLD<5.26E-01 
LLD<4.57E-01 
LLD<4.05E-01 
LLD<2.11E-01 
LLD<5.20E-01 
LLD<1.64E+00 
LLD<4.77E-01 

1.87E+01 +- 4.53E+00 
LLD<3.44E+00 
LLD<6.12E-01 
LLD<4.48E-01 
LLD<2.75E-01 
LLD<l.56E+00 
LLD<1.56E+00 

--------------------
3.60E+Ol +- 6.30E+00 



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 0,@ 



* * * * * * * * * 

GAMMA 
* 

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

S P E C T R U M A N A L Y S I S 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 21-NOV-95 13:17:49 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 
Detector Number: 

1 
1 

I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number:. 

1.0 
1 

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. 

411Lgular Output. 
Analysis of Spectrum saved in Disk File SD0004 
Measured by: dlv 

Sample Description: C-63 Soil 
Geometry Description: Capsule 
Sample Size: 4.9300E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+OO 

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

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 
~ 

p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.08 239.20 1.2 
2C 591.21 295.70 2.0 
3 704.61 352.32 2.2 
4 955.60 477.69 1.7 
5 1167.22 583.42 2.4 
6 1219.33 609.45 1.9 
7 1323.40 661.46 1.5 

Error Quotation at 1.00 sigma 
Peak Confidence Level at 95.0% 

ANA L 

Backgnd 
counts 

67. 
19. 
15. 
10. 
10. 
13. 
10. 

C - Multiplet Analysis converged normally 

.Jr'. ... 

21-NOV-95 13:17:49 

Y S I S 

Net Area Error Nuclides 
counts % 

71. 22.0 PB-212 
31. 27.4 PB-214 
41. 21.6 PB-214 
10. 55.6 BE-7 
20. 33.4 TL-208 
26. 29.8 BI-214 
57. 15.9 CS-137 



hgtrw 21-NOV-95 13:17:49 

~mple' C-63 Soil 
ta collected on 21-NOV-95 at 12:58:45 
cayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<4.49E+00 LLD<4.49E+00 
TH-234 LLD<3.13E+01 LLD<3.13E+01 
TH-230 LLD<2.60E+02 LLD<2.60E+02 
XE-133 LLD<2.10E+00 LLD<2.10E+00 
CD-109 LLD<1.37E+01 LLD<1.37E+01 
SCL-000 LLD<8;78E-01 LLD<8.78E-01 
C0-57 LLD<2.91E-01 LLD<2.91E-01 
PA-234 LLD<1.16E+00 LLD<1.16E+00 
CE-144 LLD<2.15E+00 LLD<2.15E+00 
TC-99M LLD<2.09E-01 LLD<2.09E-01 
U-235 LLD<2.07E+00 LLD<2.07E+00 
CE-141 LLD<4 .47E-01 LLD<4.47E-01 
KR-85M LLD<3.20E-01 LLD<3.20E-01 
XE-131M LLD<1.10E+01 LLD<1.10E+01 

_....,,, 

BA-139 LLD<1.10E+00 LLD<1.10E+00 
·-139 LLD<2.22E-01 LLD<2.22E-01 

-226 LLD<6.79E+00 LLD<6.79E+00 
BA-141 LLD<5.63E-01 LLD<5.63E-01 
KR-89 LLD<3.01E+00 LLD<3.01E+00 
TE-132 LLD<2.59E-01 LLD<2.59E-01 
XE-133M LLD<2.62E+00 LLD<2.62E+00 
TH-227 LLD<2.25E+00 LLD<2.25E+00 
PB-212 1.15E+00 +- 2.53E-01 1.15E+00 +- 2.53E-01 
RA-224 LLD<6.64E+00 LLD<6.64E+00 
XE-135 LLD<2.73E-01 LLD<2.73E-01 
XE-138 LLD<1.06E+00 LLD<1.06E+00 
SE-75 LLD<4.31E-01 LLD<4.31E-01 
NP-239 LLD<1. 9.5E+b0 LLD<1.95E+00 
HG-203 LLD<3.37E-01 LLD<3.37E-01 
IR-192 LLD<3.24E-01 LLD<3.24E-01 
CR-51 LLD<2.57E+00 LLD<2.57E+00 
SCM-000 LLD<1.18E+00 LLD<1.18E+00 
BI-211 LLD<8.46E+00 LLD<8.46E+00 
PB-214 1. 29E+00 +- 2.79E-01 1.29E+00 +- 2.79E-01 
BA-133 LLD<7.46E-01 LLD<7.46E-01 
I-131 LLD<3.47E-01 LLD<3.47E-01 
SN-113 LLD<4.98E-01 LLD<4.98E-01 
KR-87 LLD<5.36E-01 LLD<5.36E-01 
PB-211 LLD<8.38E+00 LLD<8.38E+00 -· AU-198 LLD<3.37E-01 LLD<3.37E-01 ,-125 LLD<1.05E+00 LLD<1.05E+00 

-212 LLD<8.89E+01 LLD<8.89E+01 
-7 1.40E+00 +- 7.75E-01 1.40E+00 +- 7.7SE-01 

HF-181 LLD<4.92E-01 LLD<4.92E-01 
RU-103 LLD<3.37E-01 LLD<3.37E-01 
KR-85 LLD<1.06E+02 LLD<1.06E+02 



SR-85 
I-133 
BA-140 

~-91M 
~-207 

-.u-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 
C0-58 
CS-136 
MN-54 
C0-56 
I-134 
TL-207 
Y-88 
AC-228 
BU-152 

,~.~-234M 
,,,.,.,,,,- 91 

"'""'' .fiB-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 4,... 

LLD<4.64B-01 
LLD<4.22B-01 
LLD<1.34B+00 
LLD<3.97B-01 
LLD<3.19B-01 
LLD<1.22B+00 
LLD<4.15B-01 
LLD<6.92B-01 

1.20B+00 +
LLD<4.23B+00 
LLD<6.55B-01 
LLD<1.04B+00 
LLD<9.93B-01 

1.24B+00 +
LLD<7.65B-01 
LLD<1.43B+00 
LLD<4.53B-01 
LLD<5.30B-01 
LLD<4.98B-01 
LLD<2.14B+00 
LLD<5.55B-01 
LLD<4.30B-01 
LLD<4.64B-01 
LLD<4.78B-01 
LLD<5.26B-01 
LLD<3.65B+02 
LLD<4.36B-01 
LLD<2.13B+00 
LLD<4.12B+00 
LLD<4.36B+00 
LLD<1.91B+00 
LLD<1.05B+00 
LLD<1.03B+00 
LLD<1.30B+00 
LLD<7.36B-01 
LLD<1.99B+00 
LLD<1.36B+00 
LLD<7.34B-01 
LLD<6.26B-01 
LLD<6.81B-01 
LLD<3.29B-01 
LLD<4.43B-01 
LLD<6.10B-01 
LLD<3.38B+00 
LLD<6.33E-01 
LLD<1.16B+01 
LLD<2.64E+00 
LLD<7.68E-01 
LLD<5.50E-01 
LLD<3.03B-01 
LLD<1.78B+00 
LLD<1.39E+00 

LLD<4.64E-01 
LLD<4.22E-01 
LLD<1.34E+OO 
LLD<3.97E-01 
LLD<3.19B-01 
LLD<1.22E+00 
LLD<4.15B-01 
LLD<6.92E-01 

3.57E-01 1.20E+00 +- 3.57B-01 
LLD<4.23E+00 
LLD<6.55B-01 
LLD<1.04E+00 
LLD<9.93E-01 

1.98B-01 1.24E+00 +- 1.98B-01 
LLD<7.65B-01 
LLD<1.43B+00 
LLD<4.53E-01 
LLD<5.30B-01 
LLD<4.98E-01 
LLD<2.14B+00 
LLD<5.55B-01 
LLD<4.30B-01 
LLD<4.64B-01 
LLDc::4.78E-01 
LLD<5.26B-01 
LLD<3.65E+02 
LLD<4.36B-01 
LLD<2.13E+00 
LLD<4.12E+00 
LLD<4.36E+00 
LLD<1.91B+00 
LLD<1.05B+00 
LLD<1.03E+00 
LLD<1.30B+00 
LLD<7.36B-01 
LLD<1.99B+00 
LLD<1.36E+00 
LLD<7.34E-01 
LLD<6.26B-01 
LLD<6.81E-01 
LLD<3.29E-01 
LLD<4.43E-01 
LLD<6.10E-01 
LLD<3.38B+00 
LLD<6.33E-01 
LLD<1.16E+01 
LLD<2.64E+00 
LLD<7.68B-01 
LLD<5.50B-01 
LLD<3.03E-01 
LLD<1.78E+00 
LLD<1.39B+00 

6.27B+00 +- 9.54B-01 6.27B+00 +- 9.54B-01 

Error Quotation at 1.00 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0004 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

l' '"'~ntroid Energy Net Area Error Gammas/sec 
" .annel keV counts % ",, -

591.21 295.70 31. 27.4 4.94E+00 
1167.22 583.42 20. 33.4 6.36E+00 
OH~ 



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

GAMMA SPECTRUM 
* 

c-C '7 

* * * * * * * * * 

A N A L Y S I S 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 21-NOV-95 13:37:11 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

411Lgular Output. 
Analysis of Spectrum saved in Disk File SD0005 
Measured by: dlv 

Sample Description: C-64 Soil 
Geometry Description: Capsule 
Sample Size: 6.2600E+02 grn 
Standard Size: 8.8840E+02 grn 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor~ 1.0000E+00 

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

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 ,... 
P E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 477.99 239.16 1.4 
2 704.66 352.35 1.1 
3 1166.47 583.04 1.1 
4 1219.93 609.75 1.8 
5 2922.27 1461.11 1.8 

Error Quotation at 1.00 sigma 
Peak Confidence Level at 95.0% 

~lll!f':::~-,, 
~~::~ 

21-NOV-95 13:37:11 

ANA L y s I S 

Backgnd Net Area Error Nuclides 
counts counts % 

76. 123. 14.7 PB-212 
18. 60. 17.1 PB-214 
15. 26. 30.5 TL-208 
10. 39. 20.9 BI-214 

4 . 54. 14.9 K-40 



hgtrw 2~-NOV-95 13:37:11 

mple: C-64 Soil 
ta collected on 21-NOV-95 at 13:23:09 
cayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
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 

R A D I 0 N U C L I D E A N A L Y S I S 

Activity Concentration in pCi /gm 
Decay 

R E P 0 R T 

Measured Error corrected Error 

LLD<3.51E+00 
LLD<2.52E+01 
LLD<2,24E+02 
LLD<1.74E+00 
LLD<1.17E+01 
LLD<7.07E-01 
LLD<2.35E-01 
LLD<1.04E+00 
LLD<1.95E+00 
LLD<2.28E-01 
LLD<1.87E+00 
LLD<3.60E-01 
LLD<2.59E-01 
LLD<8.26E+00 
LLD<1.05E+00 
LLD<2.13E-01 
LLD<5.82E+00 
LLD<5.18E-01 
LLD<2.37E+00 
LLD<2.22E-01 
LLD<2.10E+00 
LLD<2.07E+00 

1.55E+00 +
LLD<8.20E+00 
LLD<2.32E-01 
LLD<9.57E-01 
LLD<3.66E-01 
LLD<1.67E+00 
LLD<3.15E-01 
LLD<2.62E-01 
LLD<2.35E+00 
LLD<1.27E+00 
LLD<8.64E+00 

1. 49E+00 +
LLD<5.63E-01 
LLD<2.54E-01 
LLD<3.48E-01 
LLD<4.58E-01 
LLD<9.47E+00 
LLD<2.80E-01 
LLD<7.22E-01 
LLD<9.00E+01 
LLD<2.75E+00 
LLD<3.74E-01 
LLD<2.95E-01 
LLD<9.05E+01 

LLD<3.51E+00 
LLD<2.52E+01 
LLD<2.24E+02 
LLD<1.74E+00 
LLD<1.17E+01 
LLD<7.07E-01 
LLD<2.35E-01 
LLD<1.04E+00 
LLD<1.95E+00 
LLD<2.28E-01 
LLD<1.87E+00 
LLD<3.60E-01 
LLD<2.59E-01 
LLD<8.26E+00 
LLD<1.05E+00 
LLD<2.13E-01 
LLD<5.82E+00 
LLD<5.18E-01 
LLD<2.37E+00 
LLD<2.22E-01 
LLD<2.10E+00 
LLD<2.07E+00 

2.29E-01 1.55E+00 
LLD<8.20E+00 
LLD<2.32E-01 
LLD<9.57E-01 
LLD<3.66E-01 
LLD<1.67E+00 
LLD<3.15E-01 
LLD<2.62E-01 
LLD<2.35E+00 
LLD<1.27E+00 
LLD<8.64E+00 

2.54E-01 1.49E+00 
LLD<5.63E-01 
LLD<2.54E-01 
LLD<3.48E-01 
LLD<4.58E-01 
LLD<9.47E+00 
LLD<2.80E-01 
LLD<7.22E-01 
LLD<9.00E+01 
LLD<2.75E+00 
LLD<3.74E-01 
LLD<2.95E-01 
LLD<9.05E+01 

+- 2.29E-01 

+- 2.54E-01 



SR-85 LLD<3.96E-01 
I-133 LLD<2.88E-01 
BA-140 LLD<1.08E+00 

.,."·91M LLD<2.74E-01 
-207 LLD<2.85E-01 

l'L-208 LLD<1.19E+00 
SB-124 LLD<4.03E-01 
CS-134 LLD<6.32E-01 
BI-214 1.43E+00 +- 3.00E-01 
RU-106 LLD<3.07E+00 
LA-142 LLD<6.89E-01 
AG-110M LLD<4.37E-01 
NB-97 LLD<4.22E-01 
CS-137 LLD<4.26E-01 
I-132 LLD<4.82E-01 
W-187 LLD<1.19E+00 
ZR-97 LLD<2.66E-01 
ZR-95 LLD<6.11E-01 
NB-95 LLD<3.97E-01 
TL-210 LLD<2.06E+00 
C0-58 LLD<3.64E-01 
CS-136 LLD<3.02E-01 
MN-54 LLD<3.31E-01 
C0-56 LLD<3.96E-01 
I-134 LLD<4.63E-01 
TL-207 LLD<3.18E+02 
Y-88 LLD<3.61E-01 
AC-228 LLD<1.76E+00 
EU-152 LLD<3.29E+00 

/''~ 234M LLD<3.53E+00 t . ·_;:~;-

\.. ....~-91 LLD<1.39E+00 
"""'R.B-89 LLD<9.44E-01 

FE-59 LLD<7.52E-01 
ZN-65 LLD<1.05E+00 
SC-46 LLD<4.75E-01 
TA-182 LLD<1.57E+00 
I-135 LLD<1.33E+00 
CL-39 LLD<1.00E+00 
NA-22 LLD<4.63E-01 
AR-41 LLD<4.86E-01 
C0-60 LLD<4.76E-01 
NA-24 LLD<4.45E-01 
SR-92 LLD<6.52E-01 
SCH-000 LLD<1.63E+00 
CS-138 LLD<3.57E-01 
K-40 1. 50E+01 +- 2.24E+00 
KR-88 LLD<3.23E+00 
TL-209 LLD<1.33E+00 
LA-140 LLD<5.84E-01 
AL-26 LLD<1.94E-01 
MN-56 LLD<1.74E+00 
RB-88 LLD<3.31E+00 

--------------------
Total 1.94E+01 +- 2.29E+00 

,r 

Error Quotation at 1.00 Sigma 
LLD Confidence Level at 95.0% 

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 +- 3.00E-01 
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-Ol 
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 
LLD<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 +- 2.24E+00 
LLD<3.23E+00 
LLD<1.33E+00 
LLD<5.84E-01 
LLD<1.94E-01 
LLD<1.74E+00 
LLD<3.31E+00 

--------------------
1.94E+01 +- 2.29E+00 



Results saved in File SDOOOS 

• 

• ) 

• 



/~ntroid 
annel 

1166.47 
OU.~ 

PEAKS NOT USED IN ANALYSIS 

Energy Net Area Error Gammas/sec 
keV counts % 

583.04 26. 30.5 8.27E+00 



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

G A M M A S P E C T R U M A N A L Y S I S * 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 21-NOV-95 14:44:37 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number:· 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

tltegular Output. 
Analysis of Spectrum saved in Disk File SD0006 
Measured by : dl v 

Sample Description: C-78A Soil 
Geometry Description: Capsule 
Sample Size: 7.2000E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+OO 

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

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

r p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.11 239.22 1.7 
2 704.62 352.33 1.7 
3 1021.74 510.73 1.5 

4 1166.84 583.23 1.9 
5 1219.85 609.72 1.6 
6 1822.95 911.16 0.9 
7 2921.80 1460.87 2.0 

Error Quotation at 1.00 sigma 
Peak Confidence Level at 95.0% 

21-NOV-95 14:44:37 

ANA L y s I S 

Backgnd Net Area Error Nuclides 
counts counts % 

86. 128. 14.7 PB-212 
23. 78. 15.0 PB-214 
18. 16. 49.2 TL-208,NA-22, 

ANN-RD 
7 . 36. 20.4 TL-208 
9 . 52. 16.2 BI-214 

11. 31. 25.4 AC-228 
0 . 79. 11.3 K-40 



hgtrw 21-NOV-95 14:44:37 

mple: C-78A Soil 
ta collected on 21-NOV-95 at 13:42:00 
cayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

R AD I 0 N U C L I D E ANA L Y S I S R E p 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.40E+00 LLD<3.40E+00 
TH-234 LLD<2.64E+01 LLD<2.64E+01 
TH-230 LLD<2.29E+02 LLD<2.29E+02 
XE-133 LLD<1.47E+00 LLD<1.47E+00 
CD-109 LLD<1.10E+01 LLD<1.10E+01 
SCL-000 LLD<6.96E-01 LLD<6.96E-01 
C0-57 LLD<2.31E-01 LLD<2.31E-01 
PA-234 LLD<9.88E-01 LLD<9.88E-01 
CE-144 LLD<1.60E+00 LLD<1.60E+00 
TC-99M LLD<2.17E-01 LLD<2.17E-01 
U-235 LLD<1.58E+00 LLD<1.58E+00 
CE-141 LLD<3.61E-01 LLD<3.61E-01 
KR-85M LLD<2.53E-01 LLD<2.53E-01 
XE-131M LLD<8.27E+00 LLD<8.27E+00 
BA-139 LLD<9.00E-01 LLD<9.00E-01 

·-139 LLD<1.83E-01 LLD<1.83E-01 
-226 LLD<5.23E+00 LLD<5.23E+00 

BA-141 LLD<4.46E-01 LLD<4.46E-01 
KR-89 LLD<2.32E+00 LLD<2.32E+00 
TE-132 LLD<2.41E-01 LLD<2.41E-01 
XE-133M LLD<2.30E+00 LLD<2.30E+00 
TH-227 LLD<2.06E+00 LLD<2.06E+00 
PB-212 1. 41E+00 +- 2.08E-01 1.41E+00 +- 2.08E-01 
RA-224 LLD<5.64E+00 LLD<5.64E+00 
XE-135 LLD<2.13E-01 LLD<2.13E-01 
XE-138 LLD<7.79E-01 LLD<7.79E-01 
SE-75 LLD<2.98E-01 LLD<2.98E-01 
NP-239 LLD<1.51E+00 LLD<1.51E+00 
HG-203 LLD<2.49E-01 LLD<2.49E-01 
IR-192 LLD<2.19E-01 LLD<2.19E-01 
CR-51 LLD<2.14E+00 LLD<2.14E+00 
SCM-000 LLD<1.04E+00 LLD<1.04E+00 
BI-211 LLD<8.01E+00 LLD<8.01E+00 
PB-214 1.69E+00 +- 2.54E-01 1.69E+00 +- 2.54E-01 
BA-133 LLD<6.27E-01 LLD<6.27E-01 
I-131 LLD<2.78E-01 LLD<2.78E-01 
SN-113 LLD<4.17E-01 LLD<4.17E-01 
KR-87 LLD<4.96E-01 LLD<4.96E-01 
PB-211 LLD<9.25E+00 LLD<9.25E+00 
AU-198 LLD<2.33E-01 LLD<2.33E-01 «-125 LLD<7.55E-01 LLD<7.55E-01 

-212 LLD<7.24E+01 LLD<7.24E+01 
E-7 LLD<2.25E+00 LLD<2.25E+00 

HF-181 LLD<2.40E-01 LLD<2.40E-01 
RU-103 LLD<2.56E-01 LLD<2.56E-01 
KR-85 LLD<7.57E+01 LLD<7.57E+01 



SR-85 LLD<3.31E-01 
I-133 LLD<3.15E-01 
BA-140 LLD<9.65E-01 

,v -91M LLD<3.1SE-01 
-207 LLD<2.62E-01 

J.L-208 1.29E+00 +- 2.64E-01 
SB-124 LLD<2.97E-01 
CS-134 LLD<6.23E-01 
BI-214 1.65E+00 +- 2.68E-01 
RU-106 LLD<2.71E+00 
LA-142 LLD<4.66E-01 
AG-110M LLD<6.99E-01 
NB-97 LLD<6.50E-01 
CS-137 LLD<5.56E-01 
I-132 LLD<5.34E-01 
W-187 LLD<1.23E+00 
ZR-97 LLD<3.24E-01 
ZR-95 LLD<5.59E-01 
NB-95 LLD<3.86E-01 
TL-210 LLD<2.00E+00 
C0-58 LLD<2.99E-01 
CS-136 LLD<2.76E-01 
MN-54 LLD<3.88E-01 
C0-56 LLD<3.89E-01 
I-134 LLD<4.24E-01 
TL-207 LLD<2.47E+02 
Y-88 LLD<3.28E-01 
AC-228 2.01E+00 +- 5.10E-01 
EU-152 LLD<4.01E+00 

'""''" 234M LLD<3.23E+00 
( !'~:=91 LLD<1.14E+00 
""""''" LLD<6.94E-01 RB-89 

FE-59 LLD<8.52E-01 
ZN-65 LLD<1.16E+00 
SC-46 LLD<5.96E-01 
TA-182 LLD<1.69E+00 
I-135 LLD<1.33E+00 
CL-39 LLD<1.09E+00 
NA-22 LLD<5.68E-01 
AR-41 LLD<3.49E-01 
C0-60 LLD<3.65E-01 
NA-24 LLD<3.76E-01 
SR-92 LLD<3.62E-01 
SCH-000 LLD<3.26E-01 
CS-138 LLD<4.10E-01 
K-40 1. 89E+01 +- 2.16E+00 
KR-88 LLD<1.47E+00 
TL-209 LLD<2.37E-01 
LA-140 LLD<3.62E-01 
AL-26 LLD<1.69E-01 
MN-56 LLD<6.33E-01 
RB-88 LLD<4.31E-01 

--------------------
Total 2.70E+01 +- 2.28E+00 

,-

Error Quotation at 1.00 Sigma 
LLD Confidence Level at 95.0% 

LLD<3.31E-01 
LLD<3.15E-01 
LLD<9.65E-01 
LLD<3.15E-01 
LLD<2.62E-01 

1.29E+00 +- 2.64E-01 
LLD<2.97E-01 
LLD<6.23E-01 

1.65E+00 +- 2.68E-01 
LLD<2.71E+00 
LLD<4.66E-01 
LLD<6.99E-01 
LLD<6.50E-01 
LLD<5.56E-01 
LLD<5.34E-01 
LLD<1.23E+00 
LLD<3.24E-01 
LLD<5.59E-01 
LLD<3.86E-01 
LLD<2.00E+00 
LLD<2.99E-01 
LLD<2.76E-01 
LLD<3.88E-01 
LLD<3.89E-01 
LLD<4.24E-01 
LLD<2.47E+02 
LLD<3.28E-01 

2.01E+00 +- 5.10E-01 
LLD<4.01E+00 
LLD<3.23E+00 
LLD<1.14E+00 
LLD<6.94E-01 
LLD<8.52E-01 
LLD<1.16E+00 
LLD<5.96E-01 
LLD<1.69E+00 
LLD<1.33E+00 
LLD<1.09E+00 
LLD<5.68E-01 
LLD<3.49E-01 
LLD<3.65E-01 
LLD<3.76E-01 
LLD<3.62E-01 
LLD<3.26E-01 
LLD<4.10E-01 

1.89E+01 +- 2.16E+00 
LLD<1.47E+00 
LLD<2.37E-01 
LLD<3.62E-01 
LLD<1.69E-01 
LLD<6.33E-01 
LLD<4.31E-01 

--------------------
2.70E+01 +- 2.28E+00 



Results saved in File SD0006 
\ 

• Ot@ 
ALL PEAKS USED IN ANALYSIS 

• 

• 



C-SO 

~~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* GAMMA S P E C T R U M 

* 
A N A L Y S I S * 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 21-NOV-95 12:56:35 

A N A L Y S I S P A R A M E T E R S 

I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

MCA Unit Number:· 
Detector Number: 

1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
~ .... -. 

i '!._'!f: 

\.,."""'i~gular Output. 
Analysis of Spectrum saved in 
Measured by: dlv 

Sample Description: C-50 Soil 
Geometry Description: Capsule 
Sample Size: 6.5600E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Disk File SD0003 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

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

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

• p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 477.84 239.09 2.1 
2 590.95 295.57 2.4 
3 704.44 352.24 1.4 
4 1021.19 510.46 2.7 

5 1166.55 583.08 2.0 
6 1218.60 609.09 1.1 
7 1322.79 661.15 2.4 
8 1938.55 968.97 2.3 
9 2921.56 1460.75 2.1 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

:e 

• 

21-NOV-95 12:56:35 

ANA L y s I S 

Backgnd Net Area Error Nuclides 
counts counts % 

62. 128. 26.0 PB-212 
27. 48. 42.5 PB-214 
11. 70. 27.4 PB-214 
5. 24. 48.5 TL-208,NA-22, 

ANN-RD 
7 . 40. 37.3 TL-208 

23. 25. 71.3 BI-214 
11. 24. 60.7 CS-137 
3. 19. 54.6 AC-228,RU-J.OS 
8 . 79. 25.2 K-40 



hgtrw 21-NOV-95 12:56:35 

-~mple: C-50 Soil 
\ ta collected on 21-NOV-95 at 11:49:44 
'"'~ecayed to 0. days, 0. 0000 hours BEFORE the start of COLLECT. 

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 
BA-139 , ~;c .... ... :-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 

R A D I 0 N U C L I D E A N A L Y S I S 

Activity Concentration in pCi /gm 
Decay 

R E P 0 R T 

Measured Error corrected Error 

LLD<3.35E+00 
LLD<2.60E+01 
LLD<2.16E+02 
LLD<1.54E+00 
LLD<1.03E+01 
LLD<8.02E-01 
LLD<2.66E-01 
LLD<1.02E+00 
LLD<1.82E+00 
LLD<2.31E-01 
LLD<1.78E+00 
LLD<4.23E-01 
LLD.<2. 40E- 01 
LLD<8.89E+00 
LLD<1.17E+00 
LLD<2.38E-01 
LLD<4.89E+00 
LLD<4.60E-01 
LLD<2.34E+00 
LLD<2.22E-01 
LLD<2.06E+00 
LLD<1.90E+00 

1.55E+00 +
LLD<5.95E+00 
LLD<2.46E-01 
LLD<8.SOE-01 
LLD<3.94E-01 
LLD<1.54E+00 
LLD<2.52E-01 
LLD<2.85E-01 
LLD<2.14E+00 
LLD<1.27E+00 
LLD<7.94E+00 

1.65E+00 +
LLD<6.82B-01 
LLD<2.96B-01· 
LLD<3.52B-01 
LLD<4.29B-01 
LLD<7.73B+00 
LLD<2.51B-01 
LLD<7.69B-01 
LLD<7.40B+01 
LLD<2.83B+00 
LLD<3.51B-01 
LLD<2.92B-01 
LLD<7.90B+01 

LLD<3.35B+00 
LLD<2.60B+Ol 
LLD<2.16B+02 
LLD<1.54B+00 
LLD<1.03B+01 
LLD<8.02B-01 
LLD<2.66B-01 
LLD<1.02B+00 
LLD<1.82B+00 
LLD<2.31B-01 
LLD<1.78B+00 
LLD<4.23B-01 
LLD<2.40B-01 
LLD<8.89B+00 
LLD<1.17B+00 
LLD<2.38B-01 
LLD<4.89B+00 
LLD<4.60B-01 
LLD<2.34B+00 
LLD<2.22B-01 
LLD<2.06B+00 
LLD<1.90B+00 

4.06B-01 1.5SE+00 
LLD<5.95E+00 
LLD<2.46E-01 
LLD<8.50E-01 
LLD<3.94E-01 
LLD<1.54E+00 
LLD<2.52E-01 
LLD<2.85E-01 
LLD<2.14E+00 
LLD<1.27E+00 
LLD<7.94E+00 

4.53E-01 1.65E+00 
LLD<6~82E-01 
LLD.<2. 96E-01 
LLD<3.52E-01 
LLD<4.29E-01 
LLD<7.73E+00 
LLD<2.51E-01 
LLD<7.69B-01 
LLD<7.40B+01 
LLD<2.83E+00 
LLD<3.51E-01 
LLD<2.92B-01 
LLD<7.90E+01 

+- 4.06B-01 

+- 4.53B-01 



SR-85 LLD<3.45E-01 LLD<3.45E-01 
I-133 LLD<2.87E-01 LLD<2.87E-01 
BA-140 LLD<1.06E+00 LLD<1.06E+00 .91M LLD<2.79E-01 LLD<2.79E-01 

-207 LLD<3.14E-01 LLD<3.14E-01 
L-208 1.58E+00 +- 5.88E-01 1. 58E+00 +- 5.88E-01 

SB-124 LLD<4.07E-01 LLD<4.07E-01 
CS-134 LLD<6.37E-01 LLD<6.37E-01 
BI-214 8.52E-01 +- 6.07E-01 8.52E-01 +- 6.07E-01 
RU-106 LLD<2.93E+00 LLD<2.93E+00 
LA-142 LLD<5.02E-01 LLD<5.02E-01 
AG-110M LLD<4.96E-01 LLD<4.96E-01 
NB-97 LLD<4.81E-01 LLD<4.81E-01 
CS-137 3.86E-01 +- 2.34E-01 3.86E-01 +- 2.34E-01 
I-132 LLD<3.65E-01 LLD<3.65E-01 
W-187 LLD<1.02E+00 LLD<1.02E+00 
ZR-97 LLD<3.18E-01 LLD<3.18E-01 
ZR-95 LLD<5.74E-01 LLD<5.74E-01 
NB-95 LLD<3.74E-01 LLD<3.74E-01 
TL-210 LLD<2.11E+00 LLD<2.11E+00 
C0-58 LLD<3.09E-01 LLD<3.09E-01 
CS-136 LLD<3.43E-01 LLD<3.43E-01 
MN-54 LLD<3.28E-01 LLD<3.28E-01 
C0-56 LLD<3.53E-01 LLD<3.53E-01 
I-134 LLD<4.22E-01 LLD<4.22E-01 
TL-207 LLD<2.98E+02 LLD<2.98E+02 
Y-88 LLD<3.68E-01 LLD<3.68E-01 
AC-228 LLD<1.45E+00 LLD<1.45E+00 
EU-152 LLD<4.31E+00 LLD<4.31E+00 .. "", .. .- ~ 

·-234M LLD<3.55E+00 LLD<3.55E+00 
-91 LLD<1.25E+00 LLD<1.25E+00 

RB-89 LLD<7.52E-01 LLD<7.52E-01 
FE-59 LLD<1.02E+00 LLD<1.02E+00 
ZN-65 LLD<1.17E+00 LLD<1.17E+00 
SC-46 LLD<4.86E-01 LLD<4.86E-01 
TA-182 LLD<1.44E+00 LLD<1.44E+00 
I-135 LLD<1.46E+00 LLD<1.46E+00 
CL-39 LLD<8.92E-01 LLD<8.92E-01 
NA-22 LLD<3.89E-01 LLD<3.89E-01 
AR-41 LLD<3.83E-01 LLD<3.83E-01 
C0-60 LLD<3.56E-01 LLD<3.56E-01 
NA-24 LLD<3.17E-01 LLD<3.17E-01 
SR-92 LLD<2.60E-01 LLD<2.60E-01 
SCH-000 LLD<2.18E+00 LLD<2.18E+00 
CS-138 LLD<5.91E-01 LLD<5.91E-01 
K-40 2.08E+01 +- 5.29E+00 2.08E+01 +- 5.29E+00 
KR-88 LLD<3.54E+00 LLD<3.54E+00 
TL-209 LLD<1.32E+00 LLD<1.32E+00 
LA-140 LLD<2.58E-01 LLD<2.58E-01 
AL-26 LLD<2.27E-01 LLD<2.27E-01 
MN-56 LLD<8.53E-01 LLD<8.53E-01 
RB-88 LLD<4.73E-01 LLD<4.73E-01 

-------------------- --------------------
Total 2.68E+01 +- 5.40E+00 2.68E+01 +- 5.40E+00 

• 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0003 



PEAKS NOT USED IN ANALYSIS 
~~--

.ntroid Energy Net Area Error Gammas/sec 
1annel keV counts % 

590.95 295.57 48. 42.5 7.76B+00 
1938.55 968.97 19. 54.6 9.56:8+00 

Ot@ 

I 

• / 

• 



GAMMA SPECTROSCOPY RESULTS FROM 11/22/95 

···~ 



1/ /-z- "l.. 

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

• GAMMA S P E C T R U M R E C A L I B R A T I 0 N 
* 
* 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 22-NOV-95 08:52:27 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels 
First channel for Search: 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

from MCA Region FULL 
0 

1.0 
1 

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 

\ P E A K ANA L y s I s 
"""' PK Centroid Energy FWHM Backgnd Net Area Error Nuclides 

channel keV 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 149.47 75.15 1.5 23506. 783. 64.5 PB-214 
4$ 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 
7? 234.98 117.84 1.7 40139. 8525. 47.3 
8? 243.35 122.02 1.7 38775. 181719. 2.3 SE-75,SCL-000, 

C0-57 
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 
11? 480.44 240.38 1.7 15144. 1620. 37.5 RA-224 
12? 489.25 244.78 1.7 14430. 35282. 3.8 
13? 494.27 247.29 1.7 14023. 1634. 39.6 
14 591.+:3 295.95 1.5 9:344. 1522. 19 . 8 -PB=--2--1-4 
15? 679.66 339.87 1.8 9361. 3527. 36.9 CS-136 
16? 688.43 344.24 1.8 10449. 90162. 1.7 BA-141, 

SCM-000 
17 735.38 367.69 1.5 6631. 2905. 9.4 

... ::·18C 822.13 411.02 1.8 6037. 5820. 7.4 AU-198 
·· .. ''J 887.75 443.80 1.7 6498. 7722. 4.0 \ , ... , 

'"'·*'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 AG110M 
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,!-131 
27? 1549.17 774.30 2.1 4509. 787. 30.3 TE131M 
28? 1557.52 778.47 2.1 4297. 19408. 2.9 M0-99 
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? 1919.05 959.22 2.2 2436. 868. 24.5 
34? 1927.76 963.57 2.2 2414. 18417. 2.7 EU-152 
35? 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 1089.19 2.2 1871. 2293. 8.7 
40? 2215.84 1107.64 2.3 2108. 633. 32.9 
41? 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 I-133 
-? 2807.45 1403.64 2.5 390. 874. 17.0 \; ::>. 

'""--!6? 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 I-135 
48C 2921.24 1460.59 2.4 67. 281. 15.6 K-40 



49 3058.30 1529.20 3.8 

~ror Quotation at 1.96 sigma 
~ak Confidence Level at 95.0% 

15 Multiplets processed. 

88. 

C - Multiplet Analysis converged normally 

494. 11.1 KR-88 

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

ENERGY RECALIBRATION REPORT 

Old Calibration Coefficients: 

Energy= 2.502645E-07*ChA2 + 4.990701E-01*Ch + 5.515613E-01 

New Calibration Coefficients: 

Energy= 2.466724E-07*ChA2 + 4.992438E-01*Ch + 4.585697E-01 

Ot© 

• 

• 



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* GAMMA S P E C T R U M 

* 
A N A L Y S I S * 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 22-NOV-95 09:00:01 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
' • <---~· 

\~gular 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 I Conversion Factor: 1.0000E+OO 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

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

COLLECT Live Time: 
Real Time: 
Dead Time: 

60. seconds 
75. seconds 

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 22-NOV-95 09:00:01 

• p E A K ANA L y s I s 

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

1? 235.97 118.28 1.6 1941. 464. 43.9 
2? 243.60 122.09 1.6 1640. 9221. 4.3 SE-75,SCL-000, 

C0-57 
3? 248.84 124.70 1.6 1434. 329. 57.2 
4 489.42 244.86 1.5 814. 1688. 7.0 
5$ 680.01 340.06 1.7 456. 187. 38.2 CS-136 
6$ 688.54 344.33 1.7 508. 4384. 4.1 BA-141, 

SCM-000 
7 735.29 367.68 2.3 226. 180. 28.0 
8 822.12 411.06 1.5 323. 307. 21.7 AU-198 
9 887.61 443.79 2.0 292. 401. 16.7 

10 1557.36 778.56 1.8 301. 950. 8.7 M0-99 
11 1733.91 866.84 2.2 231. 277. 21.4 
12 1927.34 963.59 2.0 189. 892. 8.3 EU-152 
13 2170.88 1085.42 1.7 258. 550. 13.0 EU-152 
14 2223.52 1111.76 2.1 171. 770. 9.0 TE-129,EU-152 
15 2597.85 1299.09 2.1 36. 82. 32.9 I-133 
16C 2815.16 1407.87 2.4 18. 924. 6.9 EU-152,BI-214, 

SCH-000 
17 2913.70 1457.20 2.8 8. 33. 44.8 I-135 '·""- ...... -··' 

.8 3058.84 1529.87 2.0 0. 32. 34.6 KR-88 

Error Quotation at 1. 96 sigma 
Peak Confidence Level at 95.0% 

3 Multiplets processed. 

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

• 



hgtrw 22-NOV-95 09:00:01 

-~"lmple: 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. 

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 
BA-139 
~-139 1 ,-.'.:-

,.., ... ~-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 
.~·CB-125 

-212 
.oB-7 
HF-181 
RU-103 
KR-85 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<9.59E+01 
LLD<7.16E+02 
LLD<5.71E+03 
LLD<4.18E+01 
LLD<3.45E+02 

9.72E+02 +-
3.23E+02 +

LLD<3.00E+01 
LLD<5.02E+01 
LLD<6.24E+00 
LLD<5.02E+01 
LLD<1.14E+01 
LLD<7.31E+00 
LLD<2.87E+02 
LLD<3.09E+01 
LLD<6.53E+00 
LLD<1.70E+02 
LLD<1.22E+01 
LLD<3.47E+01 
LLD<7.02E+00 
LLD<6.07E+01 
LLD<4.44E+01 
LLD<1.53E+01 
LLD<3.15E+02 
LLD<1.36E+01 
LLD<2.00E+01 
LLD<1.07E+01 
LLD<4.37E+01 
LLD<8.12E+00 
LLD<7.28E+00 
LLD<6.33E+01 

9.23E+02 +
LLD<9.55E+01 
LLD<2;09E+01 
LLD<1.03E+01 
LLD<9.09E+00 
LLD<9.32E+00 
LLD<1.28E+01 
LLD<2.48E+02 

2.15E+01 +
LLD<2.15E+01 
LLD<1.89E+03 
LLD<6.51E+01 
LLD<9.28E+00 
LLD<8.64E+00 
LLD<1.91E+03 

LLD<9.59E+01 
LLD<7.16E+02 
LLD<5.71E+03 
LLD<4.18E+01 
LLD<3.45E+02 

4.33E+01 9.72E+02 +- 4.33E+01 
1.44E+01 3.23E+02 +- 1.44E+01 

LLD<3.00E+01 
LLD<5.02E+01 
LLD<6.24E+00 
LLD<5.02E+01 
LLD<1.14E+01 
LLD<7.31E+00 
LLD<2.87E+02 
LLD<3.09E+01 
LLD<6.53E+00 
LLD<1.70E+02 
LLD<1.22E+01 
LLD<3.47E+01 
LLD<7.02E+00 
LLD<6.07E+01 
LLD<4.44E+01 
LLD<1.53E+01 
LLD<3.15E+02 
LLD<1.36E+01 
LLD<2.00E+01 
LLD<1.07E+01 
LLD<4.37E+01 
LLD<8.12E+00 
LLD<7.28E+00 
LLD<6.33E+01 

4.04E+01 9.23E+02 +- 4.04E+01 
LLD<9.55E+01 
LLD<2.09E+01 
LLD<1.03E+01 
LLD<9.09E+00 
LLD<9.32E+00 
LLD<1.28E+01 
LLD<2.48E+02 

4.68E+00 2.15E+01 +- 4.68E+00 
LLD<2.15E+01 
LLD<1.89E+03 
LLD<6.51E+01 
LLD<9.28E+00 
LLD<8.64E+00 
LLD<1.91E+03 



SR-85 LLD<8.34E+00 LLD<8.34E+00 
I-133 LLD<9.88E+00 LLD<9.88E+00 
BA-140 LLD<3.23E+01 LLD<3.23E+01 

4191M LLD<8.65E+00 LLD<8.65E+00 
-207 LLD<9.67E+00 LLD<9.67E+00 
-208 LLD<1.28E+01 LLD<1.28E+01 

SB-124 LLD<9.05E+00 LLD<9.05E+00 
CS-134 LLD<8.86E+00 LLD<8.86E+00 
BI-214 LLD<1.90E+01 LLD<1.90E+01 
RU-106 LLD<9.56E+01 LLD<9.56E+01 
LA-142 LLD<1.73E+01 LLD<1.73E+01 
AG-110M LLD<1.06E+01 LLD<1.06E+01 
NB-97 LLD<1.01E+01 LLD<1.01E+01 
CS-137 LLD<1.08E+01 LLD<1.08E+01 
I-132 LLD<9.25E+00 LLD<9.25E+00 
W-187 LLD<3.46E+01 LLD<3.46E+01 
ZR-97 LLD<1.12E+01 LLD<1.12E+01. 
ZR-95 LLD<2.04E+01 LLD<2.04E+01 
NB-95 LLD<1.05E+01 LLD<1.05E+01 
TL-210 LLD<1.59E+01 LLD<1.59E+01 
C0-58 LLD<1.06E+01 LLD<1.06E+01 
CS-136 LLD<1.07E+01 LLD<1.07E+01 
MN-54 LLD<1.15E+01 LLD<1.15E+01 
C0-56 LLD<1.22E+01 LLD<1.22E+01 
I-134 LLD<1.28E+01 LLD<1.28E+01 
TL-207 LLD<4.88E+03 LLD<4.88E+03 
Y-88 LLD<1.25E+01 LLD<1.25E+01 
AC-228 LLD<3.95E+01 LLD<3.95E+01 ') 
EU-152 9.56E+02 +- 8.29E+01 9.56E+02 +- 8.29E+01 .·• -... · .. :~' 

·-234M LLD<2.89E+01 LLD<2.89E+01 
-91 LLD<2.91E+01 LLD<2.91E+01 

RB-89 LLD<1.81E+01 LLD<1.81E+01 
FE-59 LLD<1.79E+01 LLD<1.79E+01 
ZN-65 LLD<4.98E+01 LLD<4.98E+01 
SC-46 LLD<1.26E+01 LLD<1.26E+01 
TA-182 LLD<3.37E+01 LLD<3.37E+01 
I-135 LLD<2.69E+01 LLD<2.69E+01 
CL-39 LLD<1.78E+01 LLD<1.78E+01 
NA-22 LLD<7.23E+00 LLD<7.23E+00 
AR-41 LLD<1.35E+01 LLD<1.35E+01 
C0-60 LLD<3.99E+00 LLD<3.99E+00 
NA-24 LLD<4.38E+00 LLD<4.38E+00 
SR-92 LLD<4.60E+00 LLD<4.60E+00 
SCH-000 9.03E+02 +- 6.83E+01 9.03E+02 +- 6.83E+01 
CS-138 LLD<3.29E+00 LLD<3.29E+00 
K-40 LLD<4.96E+01 LLD<4.96E+01 
KR-88 LLD<4.43E+01 LLD<4.43E+01 
TL-209 LLD<3.14E+00 LLD<3.14E+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<8.06E+00 LLD<8.06E+00 

-------------------- --------------------
Total 4.10E+03 +- 1.24E+02 4.10E+03 +- 1.24E+02 

• 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD1122 



PEAKS NOT USED IN ANALYSIS 

.ntroid Energy Net Area Error Gammas/sec 
annel keV counts % 

235.97 118.28 464. 43.9 4.71E+02 
248.84 124.70 329. 57.2 3.18E+02 
489.42 244.86 1688. 7.0 2.31E+03 
680.01 340.06 187. 38.2 3.41E+02 
735.29 367.68 180. 28.0 3.53E+02 
887.61 443.79 401. 16.7 9.52E+02 

1557.36 778.56 950. 8.7 3.97E+03 
1733.91 866.84 277. 21.4 1.28E+03 
2597.85 1299.09 82. 32.9 5.21E+02 
2913.70 1457.20 33. 44.8 2.25E+02 
3058.84 1529.87 32. 34.6 2.23E+02 
0~@ 

• 

• 



GAMMA SPECTROSCOPY RESULTS FROM 11/22/95 

FOR 

CELLS 23,BACKGROUND,20,24,49,25 



,; I?.../ 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

• GAMMA S P E C T R U M R E C A L I B R A T I 0 N 
* 
* 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 27-NOV-95 10:04:12 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels 
First channel for Search: 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

from MCA Region FULL 
0 

1.0 
1 

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 27-NOV-95 10:04:12 
_, 

p E A K ANA L y s I s 
PK Centroid Energy FWHM Backgnd Net Area Error Nuclides 

channel keV keV counts counts % 

1C 79.19 40.00 1.8 33119. 5392. 14.5 
2C 91.02 45.90 1.8 26954. 2222. 20.3 
3$ 149.28 74.99 1.6 36071. 1615. 39.4 PB-214 
4$ 168.66 84.67 3.0 76748. 2985. 21.9 
5$ 175.42 88.04 3.0 85211. 2992. 21.9 PB-214,CD-109 
6? 235.10 117.84 1.7 39142. 9179. 51.7 
7? 243.53 122.05 1.7 36453. 183887. 2.7 SE-75,SCL-000, 

C0-57 
8? 480.83 240.57 1.7 14762. 1491. 45.4 RA-224 
9? 489.43 244.86 1.7 14024. 35482. 4.0 

10? 494.66 247.48 1.7 13575. 1581. 43.2 
11 592.10 296.15 1.7 8586. 1752. 16.2 PB-214 
12 658.14 329.14 1.4 8420. 243. 114.5 LA-140 
13? 679.87 340.00 1.7 9303. 3312. 39.9 CS-136 
14? 688.57 344.34 1.7 10522. 90322. 1.7 BA-141, 

SCM-000 
15 735.40 367.73 1.8 7239. 2630. 11.0 
16 822.23 411.12 1.6 6450. 5685. 5.1 AU-198 
17 887.93 443.95 1.6 6472. 7684. 4.0 
18 977.31 488.61 1.8 4411. 798. 25.4 

l ..,:!':-t9 1127.61 563.72 1.6 5166. 1010. 22.4 CS-134,SB-122 
,lt!;~to 1172.41 586.11 2.1 4713. 870. 24.7 

21 1356.75 678.26 1.6 4644. 526. 41.0 I-134,AG110M 
22 1377.25 688.51 2.1 5070. 1398. 17.4 
23C 1438.60 719.18 1.8 4237. 476. 40.6 
24C 1446.12 722.94 1.8 4160. 358. 43.3 SB-124,!-131 
25? 1549.14 774.45 2.0 4481. 727. 31.8 TE131M 
26? 1557.68 778.72 2.0 4653. 19292. 2.5 M0-99 
27 1620.79 810.27 1.3 4263. 413. 52.3 I-132,C0-58 
28 1734.59 867.18 2.0 4706. 5441. 4.9 
29 1838.90 919.35 1.6 2838. 608. 29.5 
30? 1919.48 959.66 2.1 2672. 809. 25.7 
31? 1927.91 963.87 2.1 2935. 18116. 2.3 EU-152 
32 2010.11 1004.99 2.2 1761. 983. 14.9 
33C 2163.33 1081.64 2.3 1942. 613. 16.0 
34C 2171.44 1085.70 2.3 1918. 12097. 2.8 EU-152 
35C 2179.05 1089.51 2.3 1895. 2347. 6.3 
36? 2216.12 1108.05 2.3 1984. 904. 24.0 
37? 2223.90 1111.95 2.3 2158. 15355. 2.5 TE-129,EU-152 
38 2426.00 1213.08 2.3 1284. 1495. 9.4 
39 2598.13 1299.22 2.0 548. 1445. 7.4 I-133 
40? 2807.29 1403.92 2.4 423. 841. 19.5 
41? 2815.88 1408.23 2.4 652. 19127. 1.7 EU-152,BI-214, 

SCH-000 
42C 2915.05 1457.87 2.5 97. 451. 13.2 I-135 
43C 2921.27 1460.99 2.5 89. 298. 16.9 K-40 

4 3058.91 1529.91 3.1 110. 474. 11.9 KR-88 
"' 45 3211.11 1606.13 2.3 18. 19. 90.8 



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 

Old Calibration Coefficients: 

Energy= 2.466724E-07*ChA2 + 4.992438E-01*Ch + 4.585697E-01 

New Calibration Coefficients: 

Energy= 2.506734E-07*ChA2 + 4.992493E-Ol*Ch + 3.714042E-Ol 

Q;@ 

• 

• 



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

* 
GAMMA S P E C T R U M A N A L Y S I S * 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 27-NOV-95 10:12:52 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
Rultiplet Analysis Performed. 

"3-; 
''·; 

~gular 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 grn I Conversion Factor: 1.0000E+00 
Standard Size: 8.8840E+02 grn 
Analysis Library file: ANLOOO 

COLLECT started on 27-NOV-95 at 10:08:39 

COLLECT Live Time: 
Real Time: 
Dead Time: 

60. seconds 
75. seconds 

20.00 % 

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 27-NOV-95 10:12:52 

• p E A K ANA L y s I S 

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

1? 233.69 117.05 1.6 1896. 419. 62.9 
2? 243.50 121.96 1.6 1823. 9122. 4.3 SE-75,SCL-000, 

C0-57 
3 489.41 244.77 1.6 817. 1653. 7.1 
4$ 678.96 339.46 1.8 475. 169. 39.3 
5$ 688.46 344.20 1.8 577. 4434. 4.1 BA-141, 

SCM-000 
6 822.24 411.04 1.6 222. 309. 17.7 AU-198 
7 887.84 443.82 1.9 273. 398. 16.2 
8 1557.54 778.58 2.2 257. 932. 8.4 M0-99 
9 1734.30 866.97 2.1 233. 276. 21.5 

10 1927.75 963.73 2.0 198. 849. 8.5 EU-152 
11 2170.99 1085.42 2.4 246. 515. 13.5 EU-152 
12 2223.33 1111.61 2.5 157. 795. 8.7 TE-129,EU-152 
13N 2718.27 1359.32 3.9 5. 9. 107.9 
14C 2805.75 1403.11 2.4 22. 37. 36.1 
15C 2815.24 1407.87 2.4 34. 987. 6.8 EU-152,BI-214, 

SCH-000 

·~~ 

) 

4ltror Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

3 Multiplets processed. 

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 27-NOV-95 10:12:52 

.,..<"',mple: Eu-152 Standard 
ta collected on 27-NOV-95 at 10:08:39 

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

R A D I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

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 
C0-57 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+OO 
U-235 LLD<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+C.:C 
XE-131M LLD<2.88E+02 LLD<2.88E+02 
BA-139 LLD<3.22E+01 LLD<3.22E+01 
-~0-139 LLD<6.82E+00 LLD<6.82E+OO 

:,, __ ;i-;1- 2 2 6 
;~<•?A..<r LLD<1.63E+02 LLD<1.63E+02 
BA-141 LLD<1.05E+01 LLD<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 L·LD<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+01 
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 
..CB-125 LLD<2.27E+01 LLD<2.27E+01 

-212 LLD<1.87E+03 LLD<1.87E+03 
o£-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 LLD<8.08E+00 LLD<8.08E+00 
I-133 LLD<9.19E+00 LLD<9.19E+00 

' BA-140 LLD<3.48E+01 LLD<3.48E+01 491M LLD<9.22E+00 LLD<9.22E+00 
-207 LLD<9.54E+00 LLD<9.54E+00 

L-208 LLD<1.37E+01 LLD<1.37E+01 
SB-124 LLD<9.13E+00 LLD<9.13E+00 
CS-134 LLD<8.89E+00 LLD<8.89E+00 
BI-214 LLD<1.99E+01 LLD<1.99E+01 
RU-106 LLD<9.12E+01 LLD<9.12E+01 
LA-142 LLD<1.76E+01 LLD<1.76E+01 
AG-110M LLD<1.04E+01 LLD<1.04E+01 
NB-97 LLD<9.95E+00 LLD<9.95E+00 
CS-137 LLD<1.07E+01 LLD<1.07E+01 
I-132 LLD<9.57E+00 LLD<9.57E+00 
W-187 LLD<3.42E+01 LLD<3.42E+01 
ZR-97 LLD<1.16E+01 LLD<1.16E+01 
ZR-95 LLD<2.10E+01 LLD<2.10E+01 
NB-95 LLD<1.14E+01 LLD<1.14E+01 
TL-210 LLD<1.38E+01 LLD<1.38E+01 
C0-58 LLD<1.02E+01 LLD<1.02E+01 
CS-136 LLD<1.05E+01 LLD<1.05E+01 
MN-54 LLD<1.08E+01 LLD<1.08E+01 
C0-56 LLD<1.07E+01 LLD<1.07E+01 
I-134 LLD<1.21E+01 LLD<1.21E+01 
TL-207 LLD<4.97E+03 LLD<4.97E+03 
Y-88 LLD<1.19E+01 LLD<1.19E+01 
AC-228 LLD<3.92E+01 LLD<3.92E+01 \ 

l 
EU-152 9.10E+02 +- 8.07E+01 9.10E+02 +- 8.07E+01 . "' ,;,.'~-· 

·-234M LLD<2.89E+01 LLD<2.89E+01 
-91 LLD<3.33E+01 LLD<3.33E+01 

RB-89 LLD<1.46E+01 LLD<1.46E+01 
FE-59 LLD<1.85E+01 LLD<1.85E+01 
ZN-65 LLD<5.57E+01 LLD<5.57E+01 
SC-46 LLD<1.23E+01 LLD<1.23E+01 
TA-182 LLD<3.20E+01 LLD<3.20E+01 
I-135 LLD<2.50E+01 LLD<2.50E+01 
CL-39 LLD<1.51E+01 LLD<1.51E+01 
NA-22 LLD<6.45E+00 LLD<6.45E+00 
AR-41 LLD<1.19E+01 LLD<1.19E+01 
C0-60 LLD<5.44E+00 LLD<5.44E+00 
NA-24 LLD<3.83E+00 LLD<3.83E+00 
SR-92 LLD<6.09E+00 LLD<6.09E+00 
SCH-000 9.64E+02 +- 7.26E+01 9.64E+02 +- 7.26E+01 
CS-138 LLD<4.10E+00 LLD<4.10E+00 
K-40 LLD<5.06E+01 LLD<5.06E+01 
KR;,.88 LLD<5.25E+01 LLD<5.25E+01 
TL-209 LLD<2.64E+00 LLD<2.64E+00 
LA-140 LLD<2.44E+00 LLD<2.44E+00 
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 4.11E+03 +- 1.25E+02 4.11E+03 +- 1.25E+02 

• 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD1127 



PEAKS NOT USED IN ANALYSIS 
~-- ... ,, 

.ntroid Energy Net Area Error Garmnas/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 

Ot@ 

• 

• 



,r- * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

GAMMA S P E C T R U M 
* 

A N A L Y S I S 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 27-NOV-95 10:44:54 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: . 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

-~~-gular Output. 
Analysis of Spectrum saved in Disk File SD0009 
Measured by: dlv 

Sample Description: C-23 Soil 
Geometry Description: Capsule 
Sample Size: 6.6000E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

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

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

• p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 477.36 238.75 1.9 
2 676.75 338.35 1.1 
3 704.09 352.01 1.0 
4C 1166.13 582.90 1.3 
5 1218.79 609.22 1.2 
6 1822.15 910.91 2.7 
7 2921.51 1461.07 1.4 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

1 Multiplets processed. 

ANA L 

Backgnd 
counts 

62. 
29. 
21. 
2. 
5. 
6 . 
7. 

c - Multiplet Analysis converged normally 

• 

• 

27-NOV-95 10:44:54 

y s I s 

Net Area Error Nuclides 
counts % 

102. 31.2 PB-212 
23. 86.0 AC-228 
41. 46.2 BI-211,PB-214 
38. 37.3 TL-208 
41. 34.9 BI-214 
21. 56.0 AC-228 
58. 30.0 K-40 



hgtrw 27-NOV-95 10:44:54 

~mple: C-23 Soil 
ta collected on 27-NOV-95 at 10:29:31 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
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 
.oE-7 
HF-181 
RU-103 
KR-85 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<2.85E+00 LLD<2.85E+00 
LLD<2.16E+01 LLD<2.16E+01 
LLD<1.88E+02 LLD<1.88E+02 
LLD<1.50E+00 LLD<1.50E+00 
LLD<9.50E+00 LLD<9.50E+00 
LLD<7.06E-01 LLD<7.06E-01 
LLD<2.34E-01 LLD<2.34E-01 
LLD<9.88E-01 LLD<9.88E-01 
LLD<1.76E+00 LLD<1.76E+00 
LLD<1.88E-01 LLD<1.88E-01 
LLD<1.53E+00 LLD<1.53E+00 
LLD<3.73E-01 LLD<3.73E-01 
LLD<2.53E-01 LLD<2.53E-01 
LLD<7.61E+00 LLD<7.61E+00 
LLD<8.77E-01 LLD<8.77E-01 
LLD<1.78E-01 LLD<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 
LLD<2.51E+00 LLD<2.51E+00 
LLD<1.55E+00 LLD<1.55E+00 

1.23E+00 +- 3.84E-01 1.23E+00 +- 3.84E-01 
LLD<5.06E+00 LLD<5.06E+00 
LLD<2.22E-01 LLD<2.22E-01 
LLD<7.95E-01 LLD<7.95E-01 
LLD<3.59E-01 LLD<3.59E-01 
LLD<1.73E+00 LLD<1.73E+00 
LLD<2.79E-01 LLD<2.79E-01 
LLD<2.46E-01 LLD<2.46E-01 
LLD<1.80E+00 LLD<1.80E+00 
LLD<1.17E+00 LLD<1.17E+00 

8.26E+00 +- 3.82E+00 8.26E+00 +- 3.82E+00 
9.64E-01 +- 4.46E-01 9.64E-01 +- 4.46E-01 

LLD<5.86E-01 LLD<5.86E-01 
LLD<2.43E-01 LLD<2.43E-01 
LLD<3.36E-01 LLD<3.36E-01 
LLD<3.60E-01 LLD<3.60E-01 
LLD<7.89E+00 LLD<7.89E+00 
LLD<1.83E-01 LLD<1.83E-01 
LLD<7.56E-01 LLD<7.56E-01 
LLD<6.75E+01 LLD<6.75E+01 
LLD<2.83E+00 LLD<2.83E+00 
LLD<2.92E-01 LLD<2.92E-01 
LLD<2.83E-01 LLD<2.83E-01 
LLD<6.14E+01 LLD<6.14E+01 



SR-85 LLD<2.69E-01 LLD<2.69E-01 
I-133 LLD<2.60E-01 LLD<2.60E-01 
BA-140 LLD<9.27E-01 LLD<9.27E-01 

-91M LLD<3.16E-01 LLD<3.16E-01 
-207 LLD<2.23E-01 LLD<2.23E-01 
-208 LLD<1.09E+00 LLD<1.09E+00 

SB-124 LLD<3.66E-01 LLD<3.66E-01 
CS-134 LLD<5.34E-01 LLD<5.34E-01 
BI-214 1.43E+00 +- 4.99E-01 1. 43E+00 +- 4.99E-01 
RU-106 LLD<2.45E+00 LLD<2.45E+00 
LA-142 LLD<6.00E-01 LLD<6.00E-01 
AG-110M LLD<4.75E-01 LLD<4.75E-01 
NB-97 LLD<4.78E-01 LLD<4.78E-01 
CS-137 LLD<4.60E-01 LLD<4.60E-01 
I-132 LLD<4.15E-01 LLD<4.15E-01 
W-187 LLD<1.08E+00 LLD<1.08E+00 
ZR-97 LLD<3.44E-01 LLD<3.44E-01 
ZR-95 LLD<6.37E-01 LLD<6.37E-01 
NB-95 LLD<3.95E-01 LLD<3.95E-01 
TL-210 LLD<1.35E+00 LLD<1.35E+00 
C0-58 LLD<3.68E-01 LLD<3.68E-01 
CS-136 LLD<3.01E-01 LLD<3.01E-01 
MN-54 LLD<3.07E-01 LLD<3.07E-01 
C0-56 LLD<2.62E-01 LLD<2.62E-01 
I-134 LLD<3.34E-01 LLD<3.34E-01 
TL-207 LLD<3.22E+02 LLD<3.22E+02 
Y-88 LLD<4.73E-01 LLD<4.73E-01 
AC-228 1. 50E+00 +- 8.41E-01 1.50E+00 +- 8.41E-01 
EU-152 LLD<2.70E+00 LLD<2.70E+00 

·-234M LLD<3.11E+00 LLD<3.11E+00 
-91 LLD<1.05E+00 LLD<1.05E+00 

RB-89 LLD<9.03E-01 LLD<9.03E-01 
FE-59 LLD<5.78E-01 LLD<5.78E-01 
ZN-65 LLD<1.04E+00 LLD<1.04E+00 
SC-46 LLD<5.00E-01 LLD<5.00E-01 
TA-182 LLD<1.38E+00 LLD<1.38E+00 
I-135 LLD<1.45E+00 LLD<1.45E+00 
CL-39 LLD<9.49E-01 LLD<9.49E-01 
NA-22 LLD<4.93E-01 LLD<4.93E-01 
AR-41 LLD<3.68E-01 LLD<3.68E-01 
C0-60 LLD<2.46E-01 LLD<2.46E-01 
NA-24 LLD<2.81E-01 LLD<2.81E-01 
SR-92 LLD<5.07E-01 LLD<5.07E-01 
SCH-000 LLD<1.79E+00 LLD<1.79E+00 
CS-138 LLD<2.42E-01 LLD<2.42E-01 
K-40 1.53E+01 +- 4.62E+00 1.53E+01 +- 4.62E+00 
KR-88 LLD<1.97E+00 LLD<1.97E+00 
TL-209 LLD<1.26E+00 LLD<1.26E+00 
LA-140 LLD<2.84E-01 LLD<2.84E-01 
AL-26 LLD<8.31E-02 LLD<8.31E-02 
MN-56 LLD<1.26E+00 LLD<1.26E+00 
RB-88 LLD<2.01E+00 LLD<2.01E+00 

-------------------- --------------------
Total 2.87E+01 +- 6.10E+00 2.87E+01 +- 6.10E+00 

• 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0009 



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

G A M M A S P E C T R U M A N A L Y S I S 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 27-NOV-95 11:01:14 

A N A L Y S I S P A R A M E T E R S 

I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

1 
1 

MCA Unit Number:. 
Detector Number: 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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 . 

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

Sample Description: Background 
Geometry Description: Capsule 
Sample Size: 7.0400E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Soil 
Type Marinelli Beaker 

I Conversion Factor: 1.0000E+OO 

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

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

Decayed to 0. days, 0. 0000 hours BEFORE the start o·f COLLECT 

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

• 



hgtrw 

~ p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 477.58 238.86 1.4 
2 591.06 295.54 1.6 
3 676.41 338.18 0.7 
4 704.23 352.08 2.3 
5 944.68 472.23- 0.8 
6 961.60 480.68 1.3 
7 1166.65 583.16 1.3 
8 1219.09 609.37 1.9 
9 1322.86 661.25 1.6 

10 1821.89 910.78 1.3 
11 1936.55 968.13 1.3 
12 2921.40 1461.02 1.4 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

1 Multiplets processed . 

27-NOV-95 11:01:14 

ANA L y s I S 

Backgnd Net Area Error Nuclides 
counts counts % 

106. 153. 25.7 PB-212- r 
41. 53. 46.5 PB-214~ ~N -zzz. 
26. 45. 46.4 AC-228~ 
18. 110. 22.3 PB-214- 0vzl 2 

9. 13. 85.5 
8. 15. 79.3 

28. 30. 64.8 TL-208 c;--
10. 55. 31.4 BI-214·~tZ 
18. 48. 3 9. 4 ~ ::----__··--·--
1. 29. 38.7 A- 8~ ~ 
9 . 19. 71 : 0 AC- 2 2 8<!:::- · -, -;:::; 2. 
4. 73. 25.0 K-40 /' '--

.. ,~- Multiplet Analysis Terminated because of no CHI-SQ improvement 



hgtrw 27-NOV-95 11:01:14 

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

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

R AD I 0 N U C L I D E ANA L Y S I S R E p 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.61E+00 LLD<3.61E+00 
TH-234 LLD<2.60E+01 LLD<2.60E+01 
TH-230 LLD<2.48E+02 LLD<2.48E+02 
XE-133 LLD<1.81E+00 LLD<1.81E+00 
CD-109 LLD<1.21E+01 LLD<1.21E+01 
SCL-000 LLD<7.06E-01 LLD<7.06E-01 
C0-57 LLD<2.34E-01 LLD<2.34E-01 
PA-234 LLD<9.58E-01 LLD<9.58E-01 
CE-144 LLD<2.12E+00 LLD<2.12E+00 
TC-99M LLD<2.40E-01 LLD<2.40E-01 
U-235 LLD<1.71E+00 LLD<1.71E+00 
CE-141 LLD<4.15E-01 LLD<4.15E-01 
KR-85M LLD<2.74E-01 LLD<2.74E-01 
XE-131M LLD<9.82E+00 LLD<9.82E+00 
BA-139 LLD<1.01E+00 LLD<1.01E+00 ' 

·-139 LLD<2.05E-01 LLD<2.05E-01 ··~~· 
r 

-226 LLD<5.88E+00 LLD<5.88E+00 
BA-141 LLD<5.22E-01 LLD<5.22E-01 
KR-89 LLD<2.66E+00 LLD<2.66E+00 
TE-132 LLD<2.29E-01 LLD<2.29E-01 
XE-133M LLD<3.02E+00 LLD<3.02E+00 
TH-227 LLD<2.02E+00 LLD<2.02E+00 
PB-212 1.72E+00 +- 4.47E-01 1.72E+00 +- 4.47E-01 
RA-224 LLD<6.74E+00 LLD<6.74E+00 
XE-135 LLD<2.48E-01 LLD<2.48E-01 
XE-138 LLD<8.07E-01 LLD<8.07E-01 
SE-75 LLD<3.43E-01 LLD<3.43E-01 
NP-239 LLD<1.43E+00 LLD<1.43E+00 
HG-203 LLD<2.82E-01 LLD<2.82E-01 
IR-192 LLD<2.82E-01 LLD<2.82E-01 
CR-51 LLD<2.64E+00 LLD<2.64E+00 
SCM-000 LLD<1.06E+00 LLD<1.06E+00 
BI·-211 LLD<8.65E+00 LLD<8.65E+00 
PB-214 2.43E+00 +- 5.43E-01 2.43E+00 +- 5.43E-01 
BA-133 LLD<7.59E-01 LLD<7.59E-01 
I-131 LLD<3.18E-01 LLD<3.18E-01 
SN-113 LLD<3.89E-01 LLD<3.89E-01 
KR-87 LLD<5.28E-01 LLD<5.28E-01 
PB-211 LLD<1.13E+01 LLD<1.13E+01 
AU-198 LLD<2.64E-01 LLD<2.64E-01 41-125 LLD<8.86E-01 LLD<8.86E-01 

-212 LLD<9.01E+01 LLD<9.01E+01 
-7 LLD<2.87E+00 LLD<2.87E+00 

HF-181 LLD<2.99E-01 LLD<2.99E-01 
RU-103 LLD<3.30E-01 LLD<3.30E-01 
KR-85 LLD<8.00E+01 LLD<8.00E+01 



SR-85 LLD<3.50E-01 
I-133 LLD<2.93E-01 
BA-140 LLD<1.07E+00 

. .-~91M LLD<3.23E-01 
·207 LLD<3.10E-01 

.l..u-208 LLD<1.37E+00 
SB-124 LLD<3.52E-01 
CS-134 LLD<5.82E-01 
BI-214 1.77E+00 +- S.SSE-01 
RU-106 LLD<3.43E+00 
LA-142 LLD<4.92E-01 
AG-110M LLD<7.15E-01 
NB-97 LLD<7.20E-01 
CS-137 7.30E-01 +- 2.88E-01 
I-132 LLD<4.13E-01 
W-187 LLD<1.17E+00 
ZR-97 LLD<3.32E-01 
ZR-95 LLD<5.97E-01 
NB-95 LLD<3.48E-01 
TL-210 LLD<2.52E+00 
C0-58 LLD<3.23E-01 
CS-136 LLD<2.62E-01 
MN-54 LLD<3.63E-01 
C0-56 LLD<3.46E-01 
I-134 LLD<4.23E-01 
TL-207 LLD<2.19E+02 
Y-88 LLD<2.72E-01 
AC-228 1.92E+00 +- 7.43E-01 
EU-152 LLD<4.87E+00 

·~-234M •'··~ 
LLD<4.34E+00 

\ ,.:> 91 LLD<1.06E+00 
""··R"B-89 LLD<7.86E-01 

FE-59 LLD<8.14E-01 
ZN-65 LLD<9.77E-01 
SC-46 LLD<4.21E-01 
TA-182 LLD<1.01E+00 
I-135 LLD<1.36E+00 
CL-39 LLD<6.42E-01 
NA-22 LLD<3.03E-01 
AR-41 LLD<4.22E-01 
C0-60 LLD<4.68E-01 
NA-24 LLD<1.86E-01 
SR-92 LLD<4.64E-01 
SCH-000 LLD<1.65E+00 
CS-138 LLD<2.78E-01 
K-40 1. 78E+01 +- 4.51E+00 
KR-88 LLD<4.00E+00 
TL-209 LLD<1.54E+00 
LA-140 LLD<3.61E-01 
AL-26 LLD<4.39E-01 
MN-56 LLD<1.37E+00 
RB-88 LLD<2.16E+00 

--------------------
Total 2.64E+Ol +- 4.66E+00 

~ 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLD<3.50E-01 
LLD<2.93E-01 
LLD<1.07E+00 
LLD<3.23E-01 
LLD<3.10E-01 
LLD<1.37E+00 
LLD<3.52E-01 
LLD<5.82E-01 

1.77E+00 +- S.SSE-01 
LLD<3.43E+00 
LLD<4.92E-01 
LLD<7.15E-01 
LLD<7.20E-01 

7.30E-01 +- 2.88E-01 
LLD<4.13E-01 
LLD<1.17E+00 
LLD<3.32E-01 
LLD<5.97E-01 
LLD<3.48E-01 
LLD<2.52E+00 
LLD<3.23E-01 
LLD<2.62E-01 
LLD<3.63E-01 
LLD<3.46E-01 
LLD<4.23E-01 
LLD<2.19E+02 
LLD<2.72E-01 

1.92E+00 +- 7.43E-01 
LLD<4.87E+00 
LLD<4.34E+00 
LLD<1.06E+00 
LLD<7.86E-01 
LLD<8.14E-01 
LLD<9.77E-01 
LLD<4.21E-01 
LLD<1.01E+00 
LLD<1.36E+00 
LLD<6.42E-01 
LLD<3.03E-01 
LLD<4.22E-01 
LLD<4.68E-01 
LLD<1.86E-01 
LLD<4.64E-01 
LLD<1.65E+00 
LLD<2.78E-01 

1.78E+01 +- 4.51E+00 
LLD<4.00E+00 
LLD<1.54E+00 
LLD<3.61E-01 
LLD<4.39E-01 
LLD<l.37E+00 
LLD<2.16E+00 

--------------------
2.64E+Ol +- 4.66E+00 



Results saved in File SD0007 

• 

• ···" . 

• 



PEAKS NOT USED IN ANALYSIS 

""~ntroid Energy Net Area Error Gammas/sec 
.innel 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 

Ot@ 
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.* 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* 
GAM M.A s P E C T R U M ANALYS I s * 

* * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
CANBERRA SPECTRAN.-AT V4.2a 

hgtrw 27-NOV-95 14:04:12 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

41agular Output. 
Analysis of Spectrum saved in Disk File SD0010 
Measured by: dlv 

Sample Description: C-20 Soil 
Geometry Description: Capsule 
Sample Size: 6.1100E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

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

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 ,........ 
Gammas/sec 1troid Energy Net Area Error 

_ .. !annel keV counts % 

676.84 338.43 38. 42.6 6.93E+00 
1167.25 583.48 24. 49.4 7.57E+00 

OJ@ 



~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* 
* 

GAMMA SPECTRUM A N A L Y S I S 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 28-NOV-95 13:17:40 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number:. 1.0 
Geometry Number: 1 

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. 
411ftiplet Analysis Performed. 

Regular Output. 
Analysis of Spectrum saved in Disk File SD0032 
Measured by: dlv 

Sample Description: C-38 Soil 
Geometry Description: Capsule 
Sample Size: 6.5200E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

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

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

• 

I I 



SR-85 LLD<3.39E-01 LLD<3.39E-Ol 
I-133 LLD<4.01E-01 LLD<4.01E-Ol 
~140 LLD<l.38E+00 LLD<l.38E+00 

,. 1M LLD<3.95E-01 LLD<3.95E-Ol 
---207 LLD<2.84E-01 LLD<2.84E-01 

TL-208 LLD<l.08E+00 LLD<l.OBE+OO 
SB-124 LLD<3.24E-Ol LLD<3.24E-01 
CS-134 LLD<6.48E-Ol LLD<6.48E-Ol 
BI-214 1.44E+00 +- 5.59E-01 1.44E+00 +- 5.59E-01 
RU-106 LLD<2.58E+00 LLD<2.58E+00 
LA-142 LLD<6.79E-Ol LLD<6.79E-01 
AG-llOM LLD<6.93E-01 LLD<6.93E-01 
NB-97 LLD<6.99E-Ol LLD<6.99E-01 
CS-137 4.38E-Ol +- 2.26E-01 4.38E-01 +- 2.26E-Ol 
I-132 LLD<4.30E-01 LLD<4.30E-Ol 
W-187 LLD<l.lBE·+OO LLD<l.l8E+00 
ZR-97 LLD<3.80E-Ol LLD<3.80E-Ol 
ZR-95 LLD<6.12E-Ol LLD<6.12E-01 
NB-95 LLD<3.28E-01 LLD<3.28E-01 
TL-210 LLD<2.05E+00 LLD<2.05E+00 
C0-58 LLD<4.63E-Ol LLD<4.63E-01 
CS-136 LLD<3.58E-Ol LLD<3.58E-01 
MN-54 LLD<4.97E-01 LLD<4.97E-01 
C0-56 LLD<3.14E-Ol LLD<3.14E-01 
I-134 LLD<3.96E-Ol LLD<3.96E-01 
TL-207 LLD<3.00E+02 LLD<3.00E+02 
Y-88 LLD<4.53E-Ol LLD<4.53E-01 
AC-228 2.21E+00 +- 8.90E-01 2.21E+00 +- 8.90E-01 

~-:152 LLD<3.67E+00 LLD<3.67E+00 
~;::-234M LLD<4.24E+00 LLD<4.24E+00 

s'R.-91 LLD<l.33E+00 LLD<l.33E+00 
RB-89 LLD<8.67E-Ol LLD<8.67E-01 
FE-59 LLD<8.95E-01 LLD<8.95E-Ol 
ZN-65 LLD<l.02E+00 LLD<l.02E+00 
SC-46 LLD<5.31E-Ol LLD<5.31E-01 
TA-182 LLD<l.54E+00 LLD<l.54E+00 
I-135 LLD<l.73E+00 LLD<l.73E+00 
CL-39 LLD<l.l9E+00 LLD<l.l9E+00 
NA-22 LLD<5.52E-01 LLD<5.52E-01 
AR-41 LLD<5.34E-01 LLD<5.34E-Ol 
C0-60 LLD<3.78E-01 LLD<3.78E-01 
NA-24 LLD<2.62E-01 LLD<2.62E-01 
SR-92 LLD<6.09E-01 LLD<6.09E-Ol 
SCH-000 LLD<l.96E+00 LLD<l.96E+00 
CS-138 LLD<5.19E-Ol LLD<5.19E-01 
K-40 2.37E+Ol +- 5.50E+00 2.37E+Ol +- 5.50E+00 
KR-88 LLD<4.95E+00 LLD<4.95E+00 
TL-209 LLD<l.27E+00 LLD<l.27E+00 
LA-140 LLD<3.83E-Ol LLD<3.83E-01 
AL-26 LLD<2.99E-Ol LLD<2.99E-01 
MN-56 LLD<2.04E+00 LLD<2.04E+00 
RB-88 LLD<l.87E+00 LLD<l.87E+00 

-------------------- --------------------
-~tal 3.06E+Ol +- 5.65E+00 3.06E+Ol +- 5.65E+00 

'· 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



I I 

Results saved in File SD0018 

• 

• 

• 



~rw 
:\¥'' ~ 

\, P E A K 

PK Centroid. Energy FWHM 
channel keV keV 

1 477.97 239.09 1.2 
2 676.84 338.43 2.2 
3 704.27 352.13 2.8 
4 1167.25 583.48 1.7 
5 1218.79 609.24 1.8 
6 1324.28 661.97 0.9 
7 1822.50 911.09 1.8 
8 2921.85 1461.19 1.7 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

1 Multiplets processed. 

ANA 

Backgnd 
counts 

80. 
14. 
19. 
5. 
6 . 
7 . 
1. 
2 . 

N - Multiplet Analysis did NOT converge 

~-' l;;.i 

28-NOV-95 13:03:19 

L Y S I S 

Net Area Error Nuclides 
counts % 

92. 36.8 PB-212 
38. 42.6 AC-228 
55. 36.1 PB-214 
24. 49.4 TL-208 
36. 38.9 BI-214 
23. 51.7 CS-137 
27. 40.2 AC-228 
78. 22.9 K-40 



hgtrw 28-NOV-95 13:03:19 

~ple: C-26 Soil 
~ta collected on 28-NOV-95 at 12:41:06 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
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 

t -198 
-125 
-212 

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

R A D I 0 N U C L I D E A N A L Y S I S 

Activity Concentration in pCi /gm 
Decay 

R E P 0 R T 

Measured Error corrected Error 

LLD<3.93E+00 
LLD<3.15E+01 
LLD<2.27E+02 
LLD<1.72E+00 
LLD<1.22E+01 
LLD<8.89E-01 
LLD<2.95E-01 
LLD<1.16E+00 
LLD<2.10E+00 
LLD<2.58E-01 
LLD<1.87E+00 
LLD<4.41E-01 
LLD<2.71E-01 
LLD<1.04E+01 
LLD<1.20E+00 
LLD<2.43E-01 
LLD<6.19E+00 
LLD<5.19E-01 
LLD<2.97E+00 
LLD<2.52E-01 
LLD<2.82E+00 
LLD<2.15E+00 

1.29E+00 +
LLD<6.58E+00 
LLD<2.64E-01 
LLD<8.64E-01 
LLD<3.70E-01 
LLD<1.66E+00 
LLD<3.21E-01 
LLD<3.00E-01 
LLD<2.56E+00 
LLD<1.48E+00 
LLD<9.33E+00 

1.51E+00 +
LLD<6.72E-01 
LLD<3.20E-01 
LLD<4.19E-01 
LLD<S.SOE-01 
LLD<1.00E+01 
LLD<2.80E-01 
LLD<9.84E-01 
LLD<8.81E+01 
LLD<2.74E+00 
LLD<3.78E-01 
LLD<3.29E-01 
LLD<7.75E+01 

LLD<3.93E+00 
LLD<3.15E+01 
LLD<2.27E+02 
LLD<1.72E+00 
LLD<1.22E+01 
LLD<8.89E-01 
LLD<2.95E-01 
LLD<1.16E+00 
LLD<2.10E+00 
LLD<2.58E-01 
LLD<1.87E+OO 
LLD<4.41E-01 
LLD<2.71E-01 
LLD<1.04E+01 
LLD<1.20E+00 
LLD<2.43E-01 
LLD<6.19E+00 
LLD<5.19E-01 
LLD<2.97E+00 
LLD<2.52E-01 
LLD<2.82E+00 
LLD<2.15E+OO 

4.75E-01 1.29E+00 
LLD<6.58E+00 
LLD<2.64E-01 
LLD<8.64E-01 
LLD<3 .70E-01 
LLD<1.66E+00 
LLD<3.21E-01 
LLD<3.00E-01 
LLD<2.56E+00 
LLD<1.48E+00 
LLD<9.33E+00 

5.46E-01 1.51E+00 
LLD<6.72E-01 
LLD<3.20E-01 
LLD<4.19E-01 
LLD<S.SOE-01 
LLD<1.00E+01 
LLD<2.80E-01 
LLD<9.84E-01 
LLD<8.81E+01 
LLD<2.74E+00 
LLD<3.78E-01 
LLD<3.29E-01 
LLD<7.75E+01 

+- 4.75E-01 

+- 5.46E-01 

I I 



PEAKS NOT USED IN ANALYSIS 

,I" . d , 1tro1. Energy Net Area Error Gammas/sec 
_ .... annel keV 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 

o;g 



~* * * * * 

* 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* GAMMA S P E C T R U M 

* 
A N A L Y S I S * 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 28-NOV-95 13:03:19 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
~tiplet Analysis Performed. 

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

Sample Description: C-26 Soil 
Geometry Description: Capsule 
Sample Size: 5.6900E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

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

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

• 

I I 



SR-85 LLD<3.42E-01 LLD<3.42E-01 
I-133 LLD<3.10E-01 LLD<3.10E-01 

?-140 5.19E-01 +- 4.07E-01 5.19E-01 +- 4.07E-01 
" HM LLD<4.17E-01 LLD<4.17E-01 

J ... -207 LLD<3.42E-01 LLD<3.42E-01 
TL-208 LLD<1.28E+00 LLD<1.28E+00 
SB-124 LLD<3.90E-01 LLD<3.90E-01 
CS-134 LLD<6.72E-01 LLD<6.72E-01 
BI-214 1.20E+00 +- 7.22E-01 1.20E+00 +- 7.22E-01 
RU-106 LLD<3.47E+00 LLD<3.47E+00 
LA-142 LLD<6.07E-01 LLD<6.07E-01 
AG-110M LLD<7.98E-01 LLD<7.98E-01 
NB-97 LLD<8.04E-01 LLD<8.04E-01 
CS-137 8.69E-01 +- 2.76E-01 8.69E-01 +- 2.76E-01 
I-132 LLD<4.66E-01 LLD<4.66E-01 
W-187 LLD<1.11E+00 LLD<1.11E+00 
ZR-97 LLD<4.09E-01 LLD<4.09E-01 
ZR-95 LLD<5.65E-01 LLD<5.65E-01 
NB-95 LLD<4.50E-01 LLD<4.50E-01 
TL-210 LLD<2.52E+00 LLD<2.52E+00 
C0-58 LLD<3.82E-01 LLD<3.82E-01 
CS-136 LLD<3.97E-01 LLD<3.97E-01 
MN-54 LLD<3.72E-01 LLD<3.72E-01 
C0-56 LLD<3.25E-01 LLD<3.25E-01 
I-134 LLD<3.53E-01 LLD<3.53E-01 
TL-207 LLD<2.77E+02 LLD<2.77E+02 
Y-88 LLD<3.87E-01 LLD<3.87E-01 
AC-228 1.32E+00 +- 7.95E-01 1.32E+00 +- 7.95E-01 

,.,e::T-152 LLD<3.32E+00 LLD<3.32E+00 , ;·t<·~:, 

LLD<4.78E+00 LLD<4.78E+00 ··.. ::::-234M 
'""'"SR-91 LLD<1.30E+00 LLD<1.30E+00 

RB-89 LLD<6.21E-01 LLD<6.21E-01 
FE-59 LLD<8.04E-01 LLD<8.04E-01 
ZN-65 LLD<1.26E+00 LLD<1.26E+00 
SC-46 LLD<4.29E-01 LLD<4.29E-01 
TA-182 LLD<1.32E+00 LLD<1.32E+00 
I-135 LLD<1.67E+00 LLD<1.67E+00 
CL-39 LLD<6.66E-01 LLD<6.66E-01 
NA-22 LLD<4.70E-01 LLD<4.70E-01 
AR-41 LLD<5.45E-01 LLD<5.45E-01 
C0-60 LLD<3.93E-01 LLD<3.93E-01 
NA-24 LLD<2.79E-01 LLD<2.79E-01 
SR-92 LLD<5.43E-01 LLD<5.43E-01 
SCH-000 LLD<1.56E+00 LLD<1.56E+00 
CS-138 LLD<5.31E-01 LLD<5.31E-01 
K-40 2.19E+01 +- 4.92E+00 2.19E+01 +- 4.92E+00 
KR-88 LLD<3.28E+00 LLD<3.28E+00 
TL-209 LLD<1.40E+00 LLD<1.40E+00 
LA-140 LLD<3.95E-01 LLD<3.95E-01 
AL-26 LLD<2.42E-01 LLD<2.42E-01 
MN-56 LLD<7.40E-01 LLD<7.40E-01 
RB-88 LLD<1.37E+00 LLD<1.37E+00 

-------------------- --------------------
;rotal 6.52E+01 +- 7.50E+00 6.52E+01 +- 7.50E+00 

..... 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SDOOlS 

• 

• 

~; ';' 

• 



,rrw 
~", p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 127.62 64.12 1.5 
2 150.13 75.36 1.2 
3 186.28 93.41 1.4 
4 372.68 186.50 1.5 
sc 478.38 239.29 1.4 
6 591.61 295.85 1.2 
7 677.57 338.79 1.0 
8 704.87 352.43 1.3 
9 1074.19 536.97 2.7 

10 1166.62 583.17 1.8 
11 1218.97 609.33 0.7 
12 1322.99 661.33 1.4 
13 1821.50 910.59 2.5 
14 2001.52 1000.63 1.6 
15 2021.67 1010.71 1.2 
16 2920.34 1460.43 1.1 

~~ror Quotation at 1.96 sigma 
, :fak Confidence Level at 95.0% 

1 Multiplets processed. 

ANA L 

Backgnd 
counts 

106. 
190. 
226. 

76. 
56. 
39. 
30. 
24. 
3. 

15. 
24. 
6. 
4. 
4. 
0. 
0. 

C - Multiplet Analysis converged normally 

r·· 

28-NOV-95 12:39:46 

y s I s 

Net Area Error Nuclides 
counts % 

120. 31.0 TH-234 
47. 92.6 PB-214 

449. 14.1 TH-234 
287. 14.9 U-235,RA-226 
104. 37.3 PB-212 
19. 111.3 PB-214 
18. 104.5 AC-228 
67. 33.0 PB-214 
10. 78.3 BA-140 
24. 63.5 TL-208 
32. 60.3 BI-214 
50. 31.6 CS-137 
17. 60.2 AC-228 
22. 50.6 PA234M 

6. 80.0 
78. 22.2 K-40 



I I 

----
hgtrw 28-NOV-95 12:39:46 

_-#YV'' "\_ 

~ple: C-14 Soil 
ta collected on 28-NOV-95 at 12:25:48 

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

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<6.35E+00 LLD<6.35E+00 
TH-234 LLD<3.60E+01 LLD<3.60E+01 
TH-230 LLD<3.58E+02 LLD<3.58E+02 
XE-133 LLD<2.35E+00 LLD<2.35E+00 
CD-109 LLD<2.26E+01 LLD<2.26E+01 
SCL-000 LLD<9.88E-01 LLD<9.88E-01 
C0-57 LLD<3.28E-01 LLD<3.28E-01 
PA-234 LLD<1.24E+00 LLD<1.24E+00 
CE-144 LLD<2.43E+00 LLD<2.43E+00 
TC-99M LLD<3.11E-01 LLD<3.11E-01 
U-235 LLD<2.25E+00 LLD<2.25E+00 
CE-141 LLD<5.09E-01 LLD<5.09E-01 
KR-85M LLD<3.54E-01 LLD<3.54E-01 ,A,. 

XE-131M LLD<1.08E+01 LLD<1.08E+01 t 

·-139 LLD<1.34E+00 LLD<1.34E+00 
-139 LLD<2.73E-01 LLD<2.73E-01 

RA-226 3.64E+01 +- 5.49E+00 3.64E+01 +- 5.49E+00 
BA-141 LLD<9.78E-01 LLD<9.78E-01 
KR-89 LLD<2.91E+00 LLD<2.91E+00 
TE-132 LLD<2.75E-01 LLD<2.75E-01 
XE-133M LLD<2.86E+00 LLD<2.86E+00 
TH-227 LLD<2.00E+00 LLD<2.00E+00 
PB-212 1.33E+00 +- 4.99E-01 1. 33E+00 +- 4.99E-01 
RA-224 LLD<6.91E+00 LLD<6.91E+00 
XE-135 LLD<3.02E-01 LLD<3.02E-01 
XE-138 LLD<1.21E+00 LLD<1.21E+00 
SE-75 LLD<3.76E-01 LLD<3.76E-01 
NP-239 LLD<1.80E+00 LLD<1.80E+00 
HG-203 LLD<3.34E-01 LLD<3.34E-01 
IR-192 LLD<2.86E-01 LLP<2.86E-01 
CR-51 LLD<2.50E+00 LLD<2.50E+00 
SCM-000 LLD<1.34E+00 LLD<1.34E+00 
BI-211 LLD<8.51E+00 LLD<8.51E+00 
PB-214 1.69E+00 +- 5.57E-01 1.69E+00 +- 5.57E-01 
BA-133 LLD<6.58E-01 LLD<6.58E-01 
I-131 LLD<3.06E-01 LLD<3.06E-01 
SN-113 LLD<4.07E-01 LLD<4.07E-01 
KR-87 LLD<5.71E-01 LLD<5.71E-01 
PB-211 LLD<1.08E+01 LLD<1.08E+01 f-198 LLD<2.85E-01 LLD<2.85E-01 

-125 LLD<8.28E-01 LLD<8.28E-01 
-212 LLD<8.92E+01 LLD<8.92E+01 

BE-7 LLD<3.01E+00 LLD<3.01E+00 
HF-181 LLD<3.18E-01 LLD<3.18E-01 
RU-103 LLD<3.04E-01 LLD<3.04E-01 
KR-85 LLD<7.83E+01 LLD<7.83E+01 



PEAKS NOT USED IN ANALYSIS 

"' 

.,....._ 
ntroid Energy Net Area Error Gammas/sec _.,annel 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 
ou~ 



~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* 
* 

GAMMA S P E C T R U M A N A L Y S I S 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 28-NOV-95 12:39:46 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

~ 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 
Sample Size: 6.1600E+02 gm~ 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+OO 

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

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 
'~11M 

.--207 
TL-208 
SB-124 
CS-134 
BI-214 
RU-106 
LA-142 
AG-llOM 
NB-97 
CS-137 
I-132 
W-187 
ZR-97 
ZR-95 
NB-95 
TL-210 
C0-58 
CS-136 
MN-54 
C0-56 
I-134 
TL-207 
Y-88 
AC-228 

-~.-152 
./ :.:~:,..234M 
' !'·'·' 
"'"S'R.-91 

LLD<3.37E-01 
LLD<2.69E-01 
LLD<l.08E+00 
LLD<2.95E-01 
LLD<2.84E-Ol 
LLD<1.18E+00 
LLD<3.23E-01 
LLD<5.07E-01 
LLD<l.lOE+OO 
LLD<3.27E+00 
LLD<5.69E-Ol 
LLD<3.91E-01 
LLD<3.93E-01 
LLD<3.58E-01 
LLD<3.54E-01 
LLD<9.60E-01 
LLD<3.17E-01 
LLD<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-Ol 
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 
LLD<3.22E-01 
LLD<4.97E-Ol 
LLD<3.33E-01 
LLD<1.86E+00 
LLD<4.90E-01 

LLD<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-Ol 
LLD<5.07E-01 
LLD<l.lOE+OO 
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 
LLD<3.17E-01 
LLD<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-Ol 
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-Ol 
LLD<4.55E-01 
LLD<4.56E-01 
LLD<3.22E-01 
LLD<4.97E-01 
LLD<3.33E-01 
LLD<1.86E+00 
LLD<4.90E-01 

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 

1. 84E+Ol +
LLD<2.04E+00 
LLD<1.62E+00 
LLD<2.95E-Ol 
LLD<3.99E-01 
LLD<1.82E+00 
LLD<1.67E+00 

4.64E+00 1.84E+Ol +- 4.64E+00 

~tal 2.18E+Ol +- 4.68E+00 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLD<2.04E+00 
LLD<l.62E+00 
LLD<2.95E-01 
LLD<3.99E-01 
LLD<1.82E+00 
LLD<l.67E+00 

2.18E+Ol +- 4.68E+00 



Results saved in File SD0016 

• 

• 

·~ . 

• 



h¢:rw 

p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.39 239.30 1.2 
2 591.43 295.76 2.9 
3 676.85 338.43 1.2 
4 704.53 352.26 2.2 
5 1022.24 511.01 2.7 

6 2921.33 1460.93 1.8 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

28-NOV-95 12:05:52 

ANA L y s I S 

Backgnd Net Area Error Nuclides 
counts counts % 

55. 130. 24.0 PB-212 
21. 51. 38.2 PB-214 
25. 21. 82.5 AC-228 
10. 71. 27.1 PB-214 
10. 20. 65.5 TL-208,NA-22, 

ANN-RD 
2. 68. 24.9 K-40 



,{!1f'li'!~ 

hgtrw 28-NOV-95 12:05:52 

~ple: C-22 Soil 
ata collected on 28-NOV-95 at 11:51:44 

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

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.52E+00 LLD<3.52E+00 
TH-234 LLD<2.68E+01 LLD<2.68E+01 
TH-230 LLD<2.30E+02 LLD<2.30E+02 
XE-133 LLD<1.71E+00 LLD<1.71E+00 
CD-109 LLD<1.11E+01 LLD<l.11E+01 
SCL-000 LLD<7.54E-01 LLD<7.54E-01 
C0-57 LLD<2.50E-01 LLD<2.50E-01 
PA-234 LLD<1.05E+00 LLD<1.05E+00 
CE-144 LLD<1.92E+00 LLD<1.92E+00 
TC-99M LLD<2.17E-01 LLD<2.17E-01 
U-235 LLD<1.60E+00 LLD<1.60E+00 
CE-141 LLD<3.71E-01 LLD<3.71E-01 
KR-85M LLD<2.69E-01 LLD<2.69E-01 ; ""'"' 

LLD<8.77E+00 ,-131M LLD<8.77E+00 l 
LLD<8.49E-01 LLD<8.49E-01 

,. 

-139 
~. 

-139 LLD<1.72E-01 LLD<1.72E-01 
RA-226 LLD<5.86E+00 LLD<5.86E+00 
BA-141 LLD<5.51E-01 LLD<5.51E-01 
KR-89 LLD<2.41E+00 LLD<2.41E+00 
TE-132 LLD<2.26E-01 LLD<2.26E-01 
XE-133M LLD<2.70E+00 LLD<2.70E+00 
TH-227 LLD<2.07E+00 LLD<2.07E+00 
PB-212 1. 62E+00 +- 3.92E-01 1.62E+00 +- 3.92E-01 
RA-224 LLD<6.84E+00 LLD<6.84E+00 
XE-135 LLD<2.74E-01 LLD<2.74E-01 
XE-138 LLD<7.85E-01 LLD<7.85E-01 
SE-75 LLD<3.32E-01 LLD<3.32E-01 
NP-239 LLD<1.71E+00 LLD<1.71E+00 
HG-203 LLD<3.09E-01 LLD<3.09E-01 
IR-192 LLD<2.69E-01 LLD<2.69E-01 
CR-51 LLD<2.07E+00 LLD<2.07E+00 
SCM-000 LLD<1.19E+00 LLD<1.19E+00 
BI-211 LLD<7.97E+00 LLD<7.97E+00 
PB-214 1.74E+00 +- 4.74E-01 1. 74E+00 +- 4.74E-01 
BA-133 LLD<6.30E-01 LLD<6.30E-01 
I-131 LLD<2.88E-01 LLD<2.88E-01 
SN-113 LLD<3.65E-01 LLD<3.65E-01 
KR-87 LLD<5.03E-01 LLD<5.03E-01 '. -~; 

PB-211 LLD<7.86E+00 LLD<7.86E+00 ,-198 LLD<2.76E-01 LLD<2.76E-01 
-125 LLD<8.18E-01 LLD<8.18E-01 
-212 LLD<7.14E+01 LLD<7.14E+01 

BE-7 LLD<2.62E+00 LLD<2.62E+00 
HF-181 LLD<2.78E-01 LLD<2.78E-01 
RU-103 LLD<2.98E-01 LLD<2.98E-01 
KR-85 LLD<7.70E+01 LLD<7.70E+01 



PEAKS NOT USED IN ANALYSIS 

.1troid Energy Net Area Error Ganunas/sec 
..,, cnannel 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 
Ot@ 

' ~~~j 
~ 7'<:, 
'·~~·,·>ik~ 



~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* 

* 
* 

GAMMA S P E C T R U M A N A L Y S I S * 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 28-NOV-95 12:05:52 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

1 
1 Detector Number: 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
411ftiplet Analysis Performed. 

Regular Output. 
Analysis of Spectrum saved in Disk File SD0016 
Measured by: dlv 

Sample Description: C-22 Soil 
Geometry Description: Capsule 
Sample Size: 6.3600E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+OO 

COLLECT started on 28-NOV-95 at 11:51:44 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 
1-133 LLD<2.61E-01 

.r'"'-140 LLD<8.45E-01 
31M LLD<2.62E-01 

' ...:.:-207 LLD<2.32E-01 
TL-208 1.02E+00 +- 5.32E-01 
SB-124 LLD<3.16E-01 
CS-134 LLD<5.74E-01 
B1-214 1.87E+00 +- 5.20E-01 
RU-106 LLD<2.74E+00 
LA-142 LLD<4.58E-01 
AG-llOM LLD<4.12E-01 
NB-97 LLD<4.15E-01 
CS-137 LLD<4.46E-01 
1-132 LLD<3.54E-Ol 
W-187 LLD<9.25E-01 
ZR-97 LLD<3.98E-Ol 
ZR-95 LLD<4.12E-01 
NB-95 LLD<3.01E-01 
TL-210 LLD<2.21E+00 
C0-58 LLD<3.01E-01 
CS-136 LLD<2.52E-01 
MN-54 LLD<3.45E-01 
C0-56 LLD<2.78E-01 
1-134 LLD<3.63E-01 
TL-207 LLD<2.84E+02 
Y-88 LLD<4.01E-01 
AC-228 LLD<l.44E+00 

''~'-152 LLD<3.04E+00 
; ;2d:..234M LLD<3.47E+00 "'0,,,,,,., 

LLD<l.27E+00 SR-91 
RB-89 LLD<6.81E-01 
FE-59 LLD<9.00E-01 
ZN-65 LLD<l.03E+00 
SC-46 LLD<4.24E-01 
TA-182 LLD<l.l7E+00 
1-135 LLD<l.44E+00 
CL-39 LLD<7.21E-01 
NA-22 LLD<4.37E-01 
AR-41 LLD<4.51E-01 
C0-60 LLD<3.83E-01 
NA-24 LLD<3.08E-01 
SR-92 LLD<4.69E-01 
SCH-000 LLD<l.79E+00 
CS-138 LLD<5.42E-Ol 
K-40 1. 86E+Ol +- 4.47E+00 
KR-88 LLD<6.21E-01 
TL-209 LLD<8.29E-Ol 
LA-140 LLD<2.43E-01 
AL-26 LLD<2.99E-01 
MN-56 LLD<2.67E-01 
RB-88 LLD<l.89E+00 

--------------------
/""<'tal 2.30E+Ol +- 4.55E+00 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLD<3.17E-01 
LLD<2.61E-01 
LLD<8.45E-01 
LLD<2.62E-01 
LLD<2.32E-01 

1.02E+00 +- 5.32E-01 
LLD<3.16E-01 
LLD<5.74E-01 

1.87E+00 +- 5.20E-01 
LLD<2.74E+00 
LLD<4.58E-01 
LLD<4.12E-01 
LLD<4.15E-01 
LLD<4.46E-01 
LLD<3.54E-01 
LLD<9.25E-01 
LLD<3.98E-01 
LLD<4.12E-01 
LLD<3.01E-01 
LLD<2.21E+00 
LLD<3.01E-01 
LLD<2.52E-01 
LLD<3.45E-01 
LLD<2.78E-01 
LLD<3.63E-01 
LLD<2.84E+02 
LLD<4.01E-01 
LLD<l.44E+00 
LLD<3.04E+00 
LLD<3.47E+00 
LLD<l.27E+00 
LLD<6.81E-01 
LLD<9.00E-01 
LLD<l.03E+00 
LLD<4.24E-01 
LLD<l.l7E+00 
LLD<l.44E+00 
LLD<7.21E-01 
LLD<4.37E-Ol 
LLD<4.51E-01 
LLD<3.83E-01 
LLD<3.08E-01 
LLD<4.69E-01 
LLD<l.79E+00 
LLD<5.42E-Ol 

1.86E+Ol +- 4.47E+00 
LLD<6.21E-01 
LLD<8.29E-01 
LLD<2.43E-01 
LLD<2.99E-01 
LLD<2.67E-01 
LLD<l.89E+00 

--------------------
2.30E+Ol +- 4,55E+00 



Results saved in File SD0014 

• 

• 

• 



.~rw 
p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1C 477.68 238.94 1.4 
2C 483.85 242.02 1.4 
3 590.99 295.54 1.1 
4 1021.81 510.79 1.3 

5 1165.62 582.67 1.3 
6 1218.87 6{)9.28 1.6 
7 1454.62 727.13 0.6 
8 2920.04 1460.28 2.5 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

1 Multiplets processed. 

ANA L 

Backgnd 
counts 

50. 
47. 
24. 
14. 

15. 
6 . 
6 . 
6 . 

C - Multiplet Analysis converged normally 

;l~w 
\,., ,jf;i 

28-NOV-95 11:16:42 

y s I S 

Net Area Error Nuclides 
counts % 

140. 26.9 PB-212 
31. 61.5 PB-214 
32. 56.3 PB-214 
22. 65.3 TL-208,NA-22, 

ANN-RD 
31. 51.9 TL-208 
63. 27.7 BI-214 
17. 65.2 BI-212 
83. 23.7 K-40 



hgtrw 28-NOV-95 11:16:42 -~ 

~ple: C-28 Soil 
~ata collected on 28-NOV-95 at 10:49:36 
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

R AD I 0 N U C L I D E ANALYS I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.56E+00 LLD<3.56E+00 
TH-234 LLD<2~SSE+01 LLD<2.55E+01 
TH-230 LLD<2.27E+02 LLD<2.27E+02 
XE-133 LLD<1.51E+00 LLD<1.51E+00 
CD-109 LLD<1.08E+01 LLD<1.08E+01 
SCL-000 LLD<7.19E-01 LLD<7.19E-01 
C0-57 LLD<2.39E-01 LLD<2.39E-01 
PA-234 LLD<9.43E-01 LLD<9.43E-01 
CE-144 LLD<l. 74E+00 LLD<1.74E+00 
TC-99M LLD<2.04E-01 LLD<2.04E-01 
U-235 LLD<1.66E+00 LLD<1.66E+OO 
CE-141 LLD<3.61E-01 LLD<3.61E-01 
KR-85M LLD<2.51E-01 LLD<2.51E-01 
XE-131M LLD<8.20E+00 LLD<8.20E+OO 

·-139 LLD<1.10E+00 LLD<1.10E+00 
-139 LLD<2.23E-01 LLD<2.23E-Ol 

RA-226 LLD<4.79E+00 LLD<4.79E+00 
BA-141 LLD<4.33E-01 LLD<4.33E-01 
KR-89 LLD<2.46E+00 LLD<2.46E+OO 
TE-132 LLD<2.20E-01 LLD<2.20E-01 
XE-133M LLD<2.33E+00 LLD<2.33E+00 
TH-227 LLD<1.75E+00 LLD<1.75E+00 
PB-212 1.44E+00 +- 3.91E-01 1.44E+00 +- 3.91E-01 

RA-224 LLD<5.40E+00 LLD<5.40E+00 
XE-135 LLD<2.42E-01 LLD<2.42E-01 
XE-138 LLD<7.24E-01 LLD<7.24E-01 
SE-75 LLD<2.80E-01 LLD<2.80E-01 
NP-239 LLD<1.37E+00 LLD<1.37E+OO 
HG-203 LLD<2.41E-01 LLD<2.41E-01 
IR-192 LLD<2.36E-01 LLD<2.36E-01 
CR-51 LLD<1.92E+00 LLD<1.92E+00 
SCM-000 LLD<1.14E+00 LLD<1.14E+OO 
BI-211 LLD<7.18E+00 LLD<7.18E+00 
PB-214 LLD<8.44E-01 LLD<8.44E-01 
BA-133 LLD<5.32E-01 LLD<5.32E-01 
I-131 LLD<2.77E-01 LLD<2.77E-01 
SN-113 LLD<3.71E-01 LLD<3.71E-01 
KR-87 LLD<4.87E-01 LLD<4.87E-01 
PB-211 LLD<8.26E+00 LLD<8.26E+00 ,-198 LLD<2.23E-01 LLD<2.23E-01 

-125 LLD<7.73E-01 LLD<7.73E-01 
-212 LLD<5.47E+01 LLD<5.47E+01 

BE-7 LLD<2.56E+00 LLD<2.56E+00 
HF-181 LLD<2.89E-01 LLD<2.89E-01 
RU-103 LLD<2.48E-01 LLD<2.48E-01 
KR-85 LLD<7.25E+01 LLD<7.25E+01 



PEAKS NOT USED IN ANALYSIS 
-·- :1troid Energy Net Area Error Gammas/sec 

~~,, '-•1annel keV 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 

-'1:,425 .27 1212.63 705. 14.6 4.28E+02 
~,~1397 .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 
OH~ 



~* * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* 
* 

GAMMA S P E C T R U M A N A L Y S I S 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 28-NOV-95 11:16:42 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 
Detector Number: 

1 
1 

I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
41Jltiplet Analysis Performed. 

Regular Output. 
Analysis of Spectrum saved in Disk File SD0014 
Measured by: dlv 

Sample Description: C-28 Soil 
Geometry Description: Capsule 
Sample Size: 7.7000E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+OO 

COLLECT started on 28-NOV-95 at 10:49:36 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 
I-133 LLD<3.11E+00 

,~-140 LLD<1.06E+01 
91M LLD<3.06E+00 

·~., .ci-207 LLD<2.96E+00 
TL-208 LLD<1.04E+01 
SB-124 LLD<2.67E+00 
CS-134 LLD<2.74E+00 
BI-214 LLD<7.72E+00 
RU-106 LLD<2.96E+01 
LA-142 LLD<5.49E+00 
AG-110M LLD<3.16E+00 
NB-97 LLD<3.23E+00 
CS-137 LLD<3.27E+00 
I-132 LLD<3.17E+00 
W-187 LLD<1.11E+01 
ZR-97 LLD<3.36E+00 
ZR-95 LLD<6.03E+00 
NB-95 LLD<3.36E+00 
TL-210 LLD<2.26E+01 
C0-58 4.55E+00 +- 1. 58E+00 
CS-136 LLD<3.34E+00 
MN-54 LLD<3.41E+00 
C0-56 LLD<3.55E+00 
I-134 LLD<4.24E+00 
TL-207 LLD<3.22E+03 
Y-88 LLD<3.97E+00 

.)~~=~;~ LLD<1.23E+01 
9.86E+02 +- 3.98E+01 

,.,.,;i:;;;_ 234M LLD<4.51E+01 
SR-91 LLD<8.54E+00 
RB-89 LLD<6.54E+00 
FE-59 LLD<5.26E+00 
ZN-65 LLD<1.75E+01 
SC-46 LLD<3.33E+00 
TA-182 LLD<9.21E+00 
I-135 LLD<8.12E+00 
CL-39 LLD<5.38E+00 
NA-22 LLD<2.26E+00 
AR-41 LLD<4.04E+00 
C0-60 LLD<1.46E+00 
NA-24 LLD<1.42E+00 
SR-92 LLD<1.31E+00 
SCH-000 9.14E+02 +- 3.62E+01 
CS-138 LLD<1.46E+00 
K-40 LLD<1.21E+01 
KR-88 LLD<7.43E+00 
TL-209 LLD<1.56E+00 
LA-140 LLD<5.53E-01 
AL-26 LLD<4.35E-01 
MN-56 LLD<9.27E-01 
RB-88 LLD<1.26E+00 

--------------------
~tal 4.11E+03 +- 7.45E+Ol 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLD<2.46E+00 
LLD<3.11E+00 
LLD<1.06E+01 
LLD<3.06E+OO 
LLD<2.96E+00 
LLD<1.04E+01 
LLD<2.67E+00 
LLD<2.74E+00 
LLD<7.72E+00 
LLD<2.96E+01 
LLD<5.49E+00 
LLD<3.16E+00 
LLD<3.23E+00 
LLD<3.27E+00 
LLD<3.17E+00 
LLD<1.11E+01 
LLD<3.36E+00 
LLD<6.03E+00 
LLD<3.36E+00 
LLD<2.26E+01 

4.55E+OO +- 1.58E+00 
LLD<3.34E+00 
LLD<3.41E+00 
LLD<3.55E+00 
LLD<4.24E+00 
LLD<3.22E+03 
LLD<3.97E+00 
LLD<1.23E+01 

9.86E+02 +- 3.98E+01 
LLD<4.51E+01 
LLD<8.54E+00 
LLD<6.54E+00 
LLD<5.26E+00 
LLD<1.75E+01 
LLD<3.33E+00 
LLD<9.21E+00 
LLD<8.12E+00 
LLD<5.38E+00 
LLD<2.26E+00 
LLD<4.04E+00 
LLD<1.46E+00 
LLD<1.42E+00 
LLD<1.31E+00 

9.14E+02 +- 3.62E+01 
LLD<1.46E+00 
LLD<1.21E+01 
LLD<7.43E+00 
LLD<1.56E+00 
LLD<5.53E-01 
LLD<4.35E-01 
LLD<9.27E-01 
LLD<1.26E+00 

--------------------
4.11E+03 +- 7.45E+01 



Results saved in File SD1128 

• 

• 

• 



'h~ ... rw 

- p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1C 79.23 39.96 1.8 
2C 90.59 45.63 1.8 
3? 239.50 119.99 1.4 
4? 243.66 122.07 1.4 

5? 485.56 242.88 1.5 
6? 489.52 244.85 1.5 
7 592.00 296.04 1.6 
8? 682.67 341.34 1.7 
9? 688.54 344.27 1.7 

10? 694.15 347.08 1.7 
11 735.54 367.75 1.6 
12 822.25 411.08 1.6 
13 887.85 443.85 1.5 
14 977.01 488.41 1.6 
15 1127.89 563.81 1.6 
16 1172.56 586.14 1.6 
17 1356.71 678.19 1.6 ; ~*-8 1377.28 688.47 1.8 

"'*'''~~'9$ 1552.00 775.82 1.9 
20$ 1557.40 778.52 1.9 
21 1620.61 810.13 2.5 
22 1734.33 866.99 2.0 
23 1837.91 918.79 1.9 
24? 1921.21 960.46 2.0 
25? 1927.50 963.60 2.0 
26 2009.48 1004.61 2.4 
27? 2170.99 1085.40 2.2 
28? 2178.51 1089.16 2.2 
29 2223.52 1111.69 2.2 
30 2425.27 1212.63 2.1 
31 2597.46 1298.81 1.9 
32C 2808.74 1404.56 2.3 
33C 2815.23 1407.81 2.3 

34 2914.58 1457.55 2.3 
35C 3054.71 1527.71 2.2 
36C 3059.10 15.29.90 2.2 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

9 Multiplets processed. 

ANA L 

Backgnd 
counts 

15666. 
13264. 
16586. 
16017. 

6389. 
6224. 
5645. 
3623. 
3449. 

3283. 
3307. 
3088. 
3180. 
2464. 
3115. 
2653. 
2714. 
2350. 
2092. 
2141. 
1464. 
2266. 
1249. 
1105. 
1185. 
1095. 
1008. 

917. 
1254. 

682. 
319. 
197. 
276. 

96. 
36. 
31. 

C - Multiplet Analysis converged normally 

28-NOV-95 09:12:01 

y s I S 

Net Area Error Nuclides 
counts % 

2199. 22.6 
1131. 27.3 
6271. 51.0 

87697. 3.8 SE-75,SCL-000, 
C0-57 

1262. 33.7 PB-214 
16774. 4.7 

829. 29.6 PB-214 
2694. 39.0 CS-136 

45262. 3.2 BA-141, 
SCM-000 

1533. 59.4 
1352. 14.2 
2882. 7.0 AU-198 
3886. 5.6 

458. 34.0 
742. 25.5 CS-134,SB-122 
373. 43.9 
295. 58.6 l-134,AG110M 
675. 24.0 
467. 34.6 BR-82 

9489. 3.3 M0-99 
342. 34.5 l-132,C0-58 

2757. 6.7 
247. 46.0 
636. 29.1 

9195. 3.3 EU-152 
432. 27.1 

6335. 4.1 EU-152 
1138. 15.4 
8119. 2.6 TE-129,EU-152 

705. 14.6 
742. 11.0 l-133 
577. 20.7 

9355. 2.4 EU-152,BI-214, 
SCH-000 

292. 16.3 I-135 
125. 23.7 
129. 23.2 KR-88 

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



hgtrw 28-NOV-95 09:12:01 

~ple: Eu-152 Standard 
ata collected on 28-NOV-95 at 08:41:04 

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

R A D I 0 NU c L I D E ANA L Y S I s R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<2.87E+01 LLD<2.87E+01 

TH-234 LLD<2.19E+02 LLD<2.19E+02 

TH-230 LLD<1.83E+03 LLD<1.83E+03 

XE-133 LLD<1.31E+01 LLD<1.31E+01 

CD-109 LLD<1.10E+02 LLD<1.10E+02 

SCL-000 9.24E+02 +- 3.66E+01 9.24E+02 +- 3.66E+01 

C0-57 3.07E+02 +- 1.21E+01 3.07E+02 +- 1.21E+01 

PA-234 LLD<9.37E+00 LLD<9.37E+00 

CE-144 LLD<1.63E+01 LLD<1.63E+01 

TC-99M LLD<1.97E+00 LLD<1.97E+00 

U-235 LLD<1.57E+01 LLD<1.57E+01 

CE-141 LLD<3.59E+00 LLD<3.59E+00 

KR-85M LLD<2.36E+00 LLD<2.36E+OO I 

XE-131M LLD<8.79E+01 LLD<8.79E+01 \ 

·-139 LLD<1.07E+01 LLD<1.07E+01 

-139 LLD<2.15E+00 LLD<2.15E+00 

RA-226 LLD<S.32E+01 LLD<5.32E+01 

BA-141 LLD<4.48E+00 LLD<4.48E+00 

KR-89 LLD<2.77E+01 LLD<2.77E+01 
TE-132 LLD<2.19E+00 LLD<2.19E+00 
XE-133M LLD<1.90E+01 LLD<1.90E+01 
TH-227 LLD<1.41E+01 LLD<1.41E+01 

PB-212 LLD<4.98E+00 LLD<4.98E+00 

RA-224 LLD<9.89E+01 LLD<9.89E+01 
XE-135 LLD<4.27E+00 LLD<4.27E+00 
XE-138 LLD<8.35E+00 LLD<8.35E+00 
SE-75 LLD<3.05E+00 LLD<3.05E+00 
NP-239 LLD<1. 3.9E+01 LLD<1.39E+01 
HG-203 LLD<2.53E+00 LLD<2.53E+00 
IR-192 LLD<2.43E+00 LLD<2.43E+00 
CR-51 LLD<1.92E+01 LLD<1.92E+01 
SCM-000 9.53E+02 +- 3.40E+01 9.53E+02 +- 3.40E+01 

BI-211 LLD<8.21E+01 LLD<8.21E+01 
PB-214 LLD<7.54E+00 LLD<7.54E+00 
BA-133 LLD<3.14E+00 LLD<3.14E+00 

I-131 LLD<2.79E+00 LLD<2.79E+00 

SN-113 LLD<3.03E+00 LLD<3.03E+00 
KR-87 LLD<4.27E+00 LLD<4.27E+00 

PB-211 LLD<8.14E+01 LLD<8.14E+01 f-198 2.02E+01 +- 1.47E+00 2.02E+01 +- 1.47E+00 

-125 LLD<7.10E+00 LLD<7.10E+00 
-212 LLD<6.58E+02 LLD<6.58E+02 

BE-7 LLD<2.16E+01 LLD<2.16E+01 
HF-181 LLD<2.74E+00 LLD<2.74E+00 

RU-103 LLD<2.66E+00 LLD<2.66E+00 

KR-85 LLD<5.62E+02 LLD<5.62E+02 



".?' .... ror Quotation at 1. 96 sigma 
· ~k Confidence Level at 95.0% 

10 Multiplets processed. 

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 

ENERGY RECALIBRATION REPORT 

Old Calibration Coefficients: 

Energy = 2.506734E-07*ChA2 + 4.992493E-01*Ch + 3.714042E-01 

New Calibration Coefficients: 

Energy = 2.388365E-07*ChA2 + 4.992538E-01*Ch + 4.032655E-01 

,..~ 
-,~~~· 

do> .... 



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

* 
* 

GAMMA S P E C T R U M A N A L Y S I S * 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 28-NOV-95 09:12:01 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number:. ~.0 
Geometry Number: 1 

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. 
41tltiplet 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 I 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: 
Real Time: 
Dead Time: 

600. seconds 
757. seconds 

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 

• 



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

* 
* 

GAMMA S P E C T R U M R E C A L I B R A T I 0 N * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 28-NOV-95 08:23:17 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels 
First channel for Search: 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

from MCA Region FULL 
0 

1.0 
1 

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 

t~\ \. ~;;,jular Output. 
~ectral data read 

Analyzed by: 

Performed. 

directly from Multichannel Analyzer ANO 
dlv 

Sample Description: Eu-152 Standard 
COLLECT started on 28-NOV-95 at 07:56:07 

COLLECT Live Time: 1200. sec. 



.-\;. 

.rw 
28-NOV-95 08:23:17 

p E A K AN A L Y S I s 

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

1C 79.06 39.84 1.7 30073. 4481. 16.5 
2C 90.93 45.77 1.7 25061. 2151. 21.7 
3$ 148.22 74.37 4.2 43401. 2053. 36.8 PB-214 
4N 168.85 84.68 3.6 90485. 4284. 11.8 
SN 174.62 87.56 3.6 97696. 4277. 11.9 PB-214,CD-109 
6N 180.97 90.73 3.6 105638. 2117. 15.3 
7? 237.40 118.91 1.5 35907. 10346. 53.4 
8? 243.45 121.93 1.5 34289. 179928. 3.1 SE-?S,SCL-0.00, 

C0-57 
9? 485.31 242.72 1.5 12725. 2264. 34.9 PB-214 

10? 489.40 244.76 1.5 12326. 34070. 3.9 
11? 494.20 247.16 1.5 11859. 1524. 40.9 
12 591.95 295.99 1.5 11329. 1417. 24.4 PB-214 
13 658.79 329.38 1.7 9081. 432. 69.0 LA-140 
14? 682.08 341.02 1.7 7486. 4937. 35.4 CS-136 
15? 688.51 344.23 1.7 7140. 91092. 2.7 BA-141, 

SCM-000 

16? 693.91 346.92 1.7 6850. 3194. 52.3 
~ .. , 

17 735.49 367.70 1.9 6576. 2740. 9.9 I 

·~ 
822.22 411.03 1.7 6265. 5906. 4.9 AU-198 ~~ .. ,:~ .-- "·' 

887.95 443.88 1.7 6255. 8051. 3.8 
20 977.30 488.53 1.9 4888. 1037. 21.3 
21 1127.97 563.83 1.3 6585. 931. 29.1 CS-134,SB-122 
22 1172.51 586.09 1.8 5185. 802. 28.7 
23 1357.01 678.32 1.6 5227. 578. 41.5 l-134,AG110M 
24 1377.03 688.33 1.8 5063. 1399. 17.3 
25 1438.24 718.93 1.0 4450. 331. 63.3 
26? 1551.47 775.55 2.0 3855. 1251. 23.0 BR-82 
27? 1557.63 778.63 2.0 3858. 19244. 2.9 M0-99 
28? 1563.37 781.50 2.0 3860. 663. 41.3 
29 1620.72 810.17 1.7 3640. 334. 56.9 l-132,C0-58 
30 1734.57 867.11 1.9 4686. 5469. 4.9 
31 1838.07 918.87 2.1 2613. 598. 28.3 
32? 1921.88 960.80 2.0 2476. 1047. 28.6 
33? 1927.91 963.81 2.0 2621. 17933. 2.5 EU-152 
34 2010.27 1005.01 2.0 1886. 964. 15.9 
35? 2171.46 1085.65 2.2 2251. 12023. 3.0 EU-152 
36? 2179.11 .1089.48 2.2 1988. 2239. 10.7 
37? 2217.51 1108.69 2.1 1660. 1145. 18.7 
38? 2223.90 1111.89 2.1 1708. 15226. 2.8 TE-129,EU-152 
39? 2229.67 1114.78 2.1 1752. 480. 43.9 ZN-65 
40 2425.66 1212.85 2.2 1316. 1451. 9.9 
41 2499.85 1249.98 1.7 956. 229. 47.6 
42 2548.70 1274.44 2.4 596. 426. 21.3 NA-22 .......,,, 

- 2597.99 1299.11 2.0 570. 1500. 7.3 1-133 
2815.99 1408.24 2.3 652. 19862. 1.5 EU-152,BI-214, 

SCH-000 
45C 2915.00 1457.81 2.3 80. 456. 11.3 I-135 
46C 2921.66 1461.15 2.3 68. 330. 13.1 K-40 
47 3059.08 1529.96 3.2 67. 507. 10.4 KR-88 



PEAKS NOT USED IN ANALYSIS 

.~'""ntroid Energy Net Area Error Gammas/sec 
mnel 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 

01@ 

--· 



• 

• 

• 

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<4.82E-01 
I-133 LLD<4.43E-01 
BA-140 LLD<1.45E+00 

#-91M LLD<4.48E-01 
' . ·207 LLD<3.35E-01 

··.,,. ;j.~-208 LLD<1.57E+00 
SB-124 LLD<4.08E-01 
CS-134 LLD<7.78E-01 
BI-214 1.60E+00 +- 6.12E-01 
RU-106 LLD<4.17E+00 
LA-142 LLD<6.47E-01 
AG-110M LLD<8.50E-01 
NB-97 LLD<8.57E-01 
CS-137 4.01E-01 +- 3.03E-01 
I-132 LLD<5.34E-01 
W-187 LLD<1.55E+00 
ZR-97 LLD<4.42E-01 
ZR-95 LLD<5.84E-01 
NB-95 LLD<3.04E-01 
TL-210 LLD<2.34E+00 
C0-58 LLD<4.56E-01 
CS-136 LLD<3.84E-01 
MN-54 LLD<4.20E-01 
C0-56 LLD<5.07E-01 
I-134 LLD<5.90E-01 
TL-207 LLD<2.68E+02 
Y-88 LLD<3.53E-01 
AC-228 LLD<2.33E+00 
~-152 LLD<4.86E+00 

.;1 '"-'234M LLD<5.08E+00 
"-· c,:,:;-:91 LLD<1.26E+00 
'"'"R"B-89 LLD<8.96E-01 

FE-59 LLD<1.12E+00 
ZN-65 LLD<1.11E+00 
SC-46 LLD<5.24E-01 
TA-182 LLD<1.46E+00 
I-135 LLD<1.99E+00 
CL-39 LLD<8.53E-01 
NA-22 LLD<3.55E-01 
AR-41 LLD<5.05E-01 
C0-60 LLD<6.72E-01 
NA-24 LLD<3.85E-01 
SR-92 LLD<3.54E-01 
SCH-000 LLD<2.50E+00 
CS-138 LLD<8.43E-01 
K-40 1.77E+01 +- 5.49E+00 
KR-88 LLD<3.95E+00 
TL-209 LLD<1.42E+00 
LA-140 LLD<4.22E-01 
AL-26 LLD<4.54E-01 
MN-56 LLD<2.67E+00 
RB-88 LLD<3.03E+00 

--------------------Total 3.05E+01 +- 7.61E+00 
Ill" 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLD<4.82E-01 
LLD<4.43E-01 
LLD<1.45E+00 
LLD<4.48E-01 
LLD<3.35E-01 
LLD<1.57E+00 
LLD<4.08E-01 
LLD<7.78E-01 

1.60E+00 +- 6.12E-01 
LLD<4.17E+00 
LLD<6.47E-01 
LLD<8.50E-01 
LLD<8.57E-01 

4.01E-01 +- 3.03E-01 
LLD<5.34E-01 
LLD<1.55E+00 
LLD<4.42E-01 
LLD<5.84E-01 
LLD<3.04E-01 
LLD<2.34E+00 
LLD<4.56E-01 
LLD<3.84E-01 
LLD<4.20E-01 
LLD<5.07E-01 
LLD<5.90E-01 
LLD<2.68E+02 
LLD<3.53E-01 
LLD<2.33E+00 
LLD<4.86E+00 
LLD<5.08E+00 
LLD<1.26E+00 
LLD<8.96E-01 
LLD<1.12E+00 
LLD<1.11E+00 
LLD<5.24E-01 
LLD<1.46E+00 
LLD<1.99E+00 
LLD<8.53E-01 
LLD<3.55E-01 
LLD<5.05E-01 
LLD<6.72E-01 
LLD<3.85E-01 
LLD<3.54E-01 
LLD<2.50E+00 
LLD<8.43E-01 

1.77E+01 +- 5.49E+00 
LLD<3.95E+00 
LLD<1.42E+00 
LLD<4.22E-01 
LLD<4.54E-01 
LLD<2.67E+00 
LLD<3.03E+00 

--------------------
3.05E+01 +- 7.61E+00 



Results saved in File SD0013 

• 

• 

• 



hgtrw 

p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 477.97 239.05 1.6 
2 590.67 295.35 2.1 
3 676.56 338.26 1.4 
4$ 703.50 351.72 1.4 
5 1166.37 583.02 1.1 
6 1218.24 608.95 1.3 
7 1323.53 661.58 2.0 
8 1454.96 727.29 0.6 
9 2919.34 1459.99 2.1 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

1 Multiplets processed. 

27-NOV-95 15:00:30 

ANA L Y S I S 

Backgnd Net Area Error Nuclides 
counts counts % 

65. 102. 31.7 PB-212 
18. 36. 48.1 PB-214 
18. 39. 45.2 AC-228 
11. 30. 63.0 BI-211,PB-214 
12. 28. 53.3 TL-208 

4 . 34. 38.2 XE-135,BI-214 
12. 18. 75.4 CS-137 
5. 14. 75.7 BI-212 
4. 49. 30.8 K-40 

$ - Multiplet Analysis Terminated because of no CHI-SQ improvement 

,:~~~~ 
··~ ~'.)' 

1V'Yl"" 



hgtrw 27-NOV-95 15:00:30 

t mple: C-25 Soil 
ta collected on 27-NOV-95 at 14:42:17 
cayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
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 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<4.39E+00 LLD<4.39E+00 
LLD<3.14E+01 LLD<3.14E+01 
LLD<2.66E+02 LLD<2.66E+02 
LLD<1.99E+00 LLD<1.99E+00 
LLD<1.43E+01 LLD<1.43E+01 
LLD<9.00E-01 LLD<9.00E-01 
LLD<2.99E-01 LLD<2.99E-01 
LLD<1.05E+00 LLD<1.05E+00 
LLD<2.35E+00 LLD<2.35E+00 
LLD<2.81E-01 LLD<2.81E-01 
LLD<1.89E+00 LLD<1.89E+00 
LLD<4.52E-01 LLD<4.52E-01 
LLD<2.73E-01 LLD<2.73E-01 
LLD<9.49E+00 LLD<9.49E+00 
LLD<1.31E+00 LLD<1.31E+00 
LLD<2.67E-01 LLD<2.67E-01 
LLD<6.57E+00 LLD<6.57E+00 
LLD<6.10E-01 LLD<6.10E-01 
LLD<2.70E+00 LLD<2.70E+00 
LLD<2.76E-01 LLD<2.76E-01 
LLD<2.90E+00 LLD<2.90E+00 
LLD<2.43E+00 LLD<2.43E+00 

1. 68E+00 +- 5.35E-01 1. 68E+00 +- 5.35E-01 
LLD<6.94E+00 LLD<6.94E+00 
LLD<2.85E-01 LLD<2.85E-01 
LLD<1.18E+00 LLD<1.18E+00 
LLD<5.20E-01 LLD<5.20E-01 
LLD<1.85E+00 LLD<1.85E+00 
LLD<4.21E-01 LLD<4.21E-01 
LLD<3.15E-01 LLD<3.15E-01 
LLD<3.61E+00 LLD<3.61E+00 
LLD<1.65E+00 LLD<1.65E+00 

8.20E+00 +- 5.17E+OO 8.20E+00 +- 5.17E+00 
9.58E-01 +- 6.03E-01 9.58E-01 +- 6.03E-01 

LLD<7.23E-01 LLD<7.23E-01 
LLD<3.64E-01 LLD<3.64E-01 
LLD<5.01E-01 LLD<5.01E-01 
LLD<5.94E-01 LLD<5.94E-01 
LLD<1.23E+01 LLD<1.23E+01 
LLD<3.54E-01 LLD<3.54E-01 
LLD<9.92E-01 LLD<9.92E-01 
LLD<9.98E+01 LLD<9.98E+01 
LLD<3.19E+00 LLD<3.19E+00 
LLD<3.56E-01 LLD<3.56E-01 
LLD<3.91E-01 LLD<3.91E-01 
LLD<1.10E+02 LLD<1.10E+02 

\ 



- 'l"ltroid 
.innel 

676.44 
01@ 

~f~1 
'~"' 

PEAKS NOT USED IN ANALYSIS 

Energy Net Area Error Gammas/sec keV counts % 

338 . .20 24. 64.1 4.30E+00 



C-65 

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

G A M M A S P E C T R U M A N A L Y S I S 

* 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 27-NOV-95 15:00:30 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

411lgular Output. 
Analysis of Spectrum saved in Disk File SD0013 
Measured by: dlv 

Sample Description: C-25 Soil 
Geometry Description: Capsule 
Sample Size: 4.8100E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+OO 

COLLECT started on 27-NOV-95 at 14:42:17 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

• 



SR-85 LLD<4.32E-01 
I-133 LLD<3.87E-01 
BA-140 LLD<1.58E+00 

,91M LLD<3.58E-01 
i 207 LLD<3.04E-01 

.L-208 LLD<1.27E+00 
SB-124 LLD<4.22E-01 
CS-134 LLD<7.79E-01 
BI-214 1.01E+00 +- 7.90E-01 
RU-106 LLD<3.10E+00 
LA-142 LLD<7.07E-01 
AG-110M LLD<8.25E-01 
NB-97 LLD<8.31E-01 
CS-137 9.95E-01 +- 3.17E-01 
I-132 LLD<5.01E-01 
W-187 LLD<1.26E+00 
ZR-97 LLD<4.99E-01 
ZR-95 LLD<6.33E-01 
NB-95 LLD<3.45E-01 
TL-210 LLD<2.69E+00 
C0-58 LLD<4.34E-01 
CS-136 LLD<2.79E-01 
MN-54 LLD<4.86E-01 
C0-56 LLD<4.49E-01 
I-134 LLD<4.95E-01 
TL-207 LLD<3.25E+02 
Y-88 LLD<4.94E-01 
AC-228 LLD<1.95E+00 

~;~~:M 
LLD<4.88E+00 
LLD<3.61E+00 

' . .<:':':~91 LLD<1.82E+00 -···· LLD<1.15E+00 RB-89 
FE-59 LLD<8.58E-01 
ZN-65 LLD<1.52E+00 
SC-46 LLD<6.96E-01 
TA-182 LLD<1.73E+00 
I-135 LLD<1.12E+00 
CL-39 LLD<1.14E+00 
NA-22 LLD<4.39E-01 
AR-41 LLD<5.17E-01 
C0-60 LLD<7.39E-01 
NA-24 LLD<5.56E-01 
SR-92 LLD<3.07E-01 
SCH-000 LLD<1.86E+00 
CS-138 LLD<5.30E-01 
K-40 LLD<9.86E+00 
KR-88 LLD<3.67E+00 
TL-209 LLD<1.48E+00 
LA-140 LLD<3.85E-01 
AL-26 LLD<3.50E-01 
MN-56 LLD<1.31E+00 
RB-88 LLD<2.72E+00 

--------------------
Total 2.04E+01 +- 4.87E+00 

II!' 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0\ 

LLD<4.32E-01 
LLD<3.87E-01 
LLD<1.58E+00 
LLD<3.58E-01 
LLD<3.04E-01 
LLD<1.27E+00 
LLD<4.22E-01 
LLD<7.79E-01 

1.01E+00 +- 7.90E-01 
LLD<3.10E+00 
LLD<7.07E-01 
LLD<8.25E-01 
LLD<8.31E-01 

9.95E-01 +- 3.17E-01 
LLD<5.01E-01 
LLD<1.26E+00 
LLD<4.99E-01 
LLD<6.33E-01 
LLD<3 .45E-01 
LLD<2.69E+00 
LLD<4.34E-01 
LLD<2.79E-01 
LLD<4.86E-01 
LLD<4.49E-01 
LLD<4.95E-01 
LLD<3.25E+02 
LLD<4.94E-01 
LLD<1.95E+00 
LLD<4.88E+00 
LLD<3.61E+00 
LLD<1.82E+00 
LLD<1.15E+00 
LLD<8.58E-01 
LLD<1.52E+00 
LLD<6.96E-01 
LLD<1.73E+00 
LLD<1.12E+00 
LLD<1.14E+00 
LLD<4.39E-01 
LLD<5.17E-01 
LLD<7.39E-01 
LLD<5.56E-01 
LLD<3.07E-01 
LLD<1.86E+00 
LLD<5.30E-01 
LLD<9.86E+00 
LLD<3.67E+00 
LLD<1.48E+00 
LLD<3.85E-01 
LLD<3.50E-01 
LLD<1.31E+00 
LLD<2.72E+00 

--------------------
2.04E+01 +- 4.87E+00 



Results saved in File SD0012 

• 

• 

• 



hgtrw 

-· p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 477.43 238.78 1.7 
2 676.44 338.20 1.0 
3 704.06 352.00 2.3 
4N 1218.06 608.86 1.5 
5 1322.85 661.24 1.9 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

ANA 

Backgnd 
counts 

36. 
16. 
10. 
19. 
4. 

N - Multiplet Analysis did NOT converge 

27-NOV-95 14:41:17 

L y s I S 

Net Area Error Nuclides 
counts % 

90. 28.7 PB-212 
24. 64.1 AC-228 
55. 31.3 BI-211,PB-214 
22. 77.9 XE-135,BI-214 
45. 31.7 CS-137 



hgtrw 27-NOV-95 14:41:17 

t mple: C-49 Soil 
ta collected on 27-NOV-95 at 14:28:20 
cayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-8SM 
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 
-7 

HF-181 
RU-103 
KR-85 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<4.33E+00 LLD<4.33E+00 
LLD<3.27E+01 LLD<3.27E+01 
LLD<2.46E+02 LLD<2.46E+02 
LLD<1.92E+00 LLD<1.92E+00 
LLD<1.17E+01 LLD<1.17E+01 
LLD<9.28E-01 LLD<9.28E-01 
LLD<3.08E-01 LLD<3.08E-01 
LLD<1.05E+00 LLD<1.05E+00 
LLD<2.07E+00 LLD<2.07E+00 
LLD<2.22E-01 LLD<2.22E-01 
LLD<2.05E+00 LLD<2.05E+00 
LLD<4.63E-01 LLD<4.63E-01 
LLD<3.20E-01 LLD<3.20E-01 
LLD<9.53E+00 LLD<9.53E+00 
LLD<1.30E+00 LLD<1.30E+00 
LLD<2.63E-01 LLD<2.63E-01 
LLD<5.98E+00 LLD<5.98E+00 
LLD<6.14E-01 LLD<6.14E-01 
LLD<3.43E+00 LLD<3.43E+00 
LLD<3.12E-01 LLD<3.12E-01 
LLD<3.19E+00 LLD<3.19E+00 
LLD<2.38E+00 LLD<2.38E+00 

1.47E+00 +- 4.24E-01 1.47E+00 +- 4.24B-01 
LLD<7.10E+00 LLD<7.10E+00 
LLD<2.80E-01 LLD<2.80E-01 
LLD<1.02E+00 LLD<1.02E+00 
LLD<4.86E-01 LLD<4.86E-01 
LLD<1.84E+00 LLD<1.84E+00 
LLD<3.71E-01 LLD<3.71E-01 
LLD<3.1SE-01 LLD<3.15E-01 
LLD<2.51E+00 LLD<2.51E+00 
LLD<1.38B+00 LLD<1.38E+00 

1.51E+01 +- 4.74E+00 1.51E+01 +- 4.74E+00 
1.76E+00 +- 5.53B-01 1.76E+00 +- 5.53B-01 

LLD<8.23E-01 LLD<8.23E-01 
LLD<3.52E-01 LLD<3.52E-01 
LLD<4.18E-01 LLD<4.18E-01 
LLD<6.70E-01 LLD<6.70E-01 
LLD<1.05E+01 LLD<1.05E+01 
LLD<3.11E-01 LLD<3.11E-01 
LLD<1.08E+00 LLD<1.08E+00 
LLD<1.06E+02 LLD<1.06E+02 
LLD<3.43E+00 LLD<3.43E+00 
LLD<3.SSE-01 LLD<3.55E-01 
LLD<3.91E-01 LLD<3.91E-01 
LLD<9.88B+01 LLD<9.88E+01 



~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

GAMMA S P E C T R U M 
* 

A N A L Y S I S 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 27-NOV-95 14:41:17 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
~:Ultiplet Analysis Performed. 

,.Jttltr, .::.., 
,,,~,;1 

",o~.i;gular Output. 
Analysis of Spectrum saved in 
Measured by: dlv 

Sample Description: C-49 Soil 
Geometry Description: Capsule 
Sample Size: 4.8700E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Disk File SD0012 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

COLLECT started on 27-NOV-95 at 14:28:20 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 ·,, 

.ntroid 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 

0~@ 

• 

• 



Results saved in File SDOOll 



•
ntroid 
annel 

591.00 
1166.37 

OH}) 

• 

• 

PEAKS NOT USED IN ANALYSIS 

Energy Net Area Error Gammas/sec 
keV counts % 

295.51 32. 57.9 5.06E+00 
583.02 39. 35.3 1.24E+01 



hgtrw 27-NOV-95 14:27:30 

,--,mple: C-24 Soil 
ta collected on 27-NOV-95 at 14:05:05 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-BSM 
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 
:dE-7 
HF-181 
RU-103 
KR-85 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<3.64E+00 LLD<3.64E+00 
LLD<2.60E+01 LLD<2.60E+01 
LLD<2.39E+02 LLD<2.39E+02 
LLD<1.68E+00 LLD<1.68E+00 
LLD<1.08E+01 LLD<1.08E+01 
LLD<6.72E-01 LLD<6.72E-01 
LLD<2.23E-01 LLD<2.23E-01 
LLD<9.61E-01 LLD<9.61E-01 
LLD<2.06E+00 LLD<2.06E+00 
LLD<2.27E-01 LLD<2.27E-01 
LLD<1.66E+00 LLD<1.66E+00 
LLD<3.80E-01 LLD<3.80E-01 
LLD<2.24E-01 LLD<2.24E-01 
LLD<7.68E+00 LLD<7.68E+00 
LLD<1.08E+00 LLD<1.08E+00 
LLD<2.19E-01 LLD<2.19E-01 
LLD<5.99E+00 LLD<5.99E+00 
LLD<4.82E-01 LLD<4.82E-01 
LLD<2.54E+00 LLD<2.54E+00 
LLD<2.23E-01 LLD<2.23E-01 
LLD<2.83E+00 LLD<2.83E+00 
LLD<1.79E+00 LLD<1.79E+00 

1.44E+00 +- 3.74E-01 1.44E+00 +- 3.74E-01 
LLD<5.80E+00 LLD<5.80E+00 
LLD<2.29E-01 LLD<2.29E-01 
LLD<7.75E-01 LLD<7.75E-01 
LLD<4.19E-01 LLD<4.19E-01 
LLD<1.30E+00 LLD<1.30E+00 
LLD<2.85E-01 LLD<2.85E-01 
LLD<2.35E-01 LLD<2.35E-01 
LLD<2.02E+00 LLD<2.02E+00 
LLD<1.18E+00 LLD<1.18E+00 

1.04E+01 +- 3.43E+00 1. 04E+01 +- 3.43E+00 
1.22E+00 +- 4.00E-01 1.22E+00 +- 4.00E-01 

LLD<5.95E-01 LLD<5.95E-01 
LLD<2.69E-01 LLD<2.69E-01 
LLD<4.02E-01 LLD<4.02E-01 
LLD<S.OSE-01 LLD<5.05E-01 
LLD<8.98E+00 LLD<8.98E+00 
LLD<2.13E-01 LLD<2.13E-01 
LLD<8.81E-01 LLD<8.81E-01 
LLD<7.59E+01 LLD<7.59E+01 
LLD<2.33E+00 LLD<2.33E+00 
LLD<2.76E-01 LLD<2.76E-01 
LLD<2.75E-01 LLD<2.75E-01 
LLD<8.25E+01 LLD<8.25E+01 



SR-85 LLD<3.61E-01 LLD<3.61E-01 
I-133 LLD<3.03E-01 LLD<3.03E-01 
BA-140 LLD<9.79E-01 LLD<9.79E-01 
··-91M LLD<3.05E-01 LLD<3.05E-01 

·-207 LLD<3.17E-01 LLD<3.17E-01 
-208 LLD<1.07E+00 LLD<1.07E+00 

SB-124 LLD<3.33E-01 LLD<3.33E-01 
CS-134 LLD<5.86E-01 LLD<5.86E-01 
BI-214 1.11E+00 +- 6.22E-01 1.11E+00 +- 6.22E-01 
RU-106 LLD<3.13E+00 LLD<3.13E+00 
LA-142 LLD<5.98E-01 LLD<5.98E-01 
AG-110M LLD<4.86E-01 LLD<4.86E-01 
NB-97 LLD<4.90E-01 LLD<4.90E-01 
CS-137 4.18E-01 +- 2.25E-01 4.18E-01 +- 2.25E-01 
I-132 LLD<2.99E-01 LLD<2.99E-01 
W-187 LLD<1.24E+00 LLD<1.24E+00 
ZR-97 LLD<2.68E-01 LLD<2.68E-01 
ZR-95 LLD<7.37E-01 LLD<7.37E-01 
NB-95 LLD<3.35E-01 LLD<3.35E-01 
TL-210 LLD<1.74E+00 LLD<1.74E+00 
C0-58 LLD<3.55E-01 LLD<3.55E-01 
CS-136 LLD<3.63E-01 LLD<3.63E-01 
MN-54 LLD<3.20E-01 LLD<3.20E-01 
C0-56 LLD<3.04E-01 LLD<3.04E-01 
I-134 LLD<3.76E-01 LLD<3.76E-01 
TL-207 LLD<3.62E+02 LLD<3.62E+02 
Y-88 LLD<4.99E-01 LLD<4.99E-01 
AC-228 LLD<1.25E+00 LLD<1.25E+00 ~l~~ l ·. 

EU-152 LLD<3.61E+00 LLD<3.61E+00 

·-234M LLD<4.66E+00 LLD<4.66E+00 
-91 LLD<1.19E+00 LLD<1.19E+00 

RB-89 LLD<7.88E-01 LLD<7.88E-01 
FE-59 LLD<6.12E-01 LLD<6.12E-01 
ZN-65 LLD<9.38E-01 LLD<9.38E-01 
SC-46 LLD<4.77E-01 LLD<4.77E-01 
TA-182 LLD<1.27E+00 LLD<1.27E+00 
I-135 LLD<1.68E+00 LLD<1.68E+00 
CL-39 LLD<8.02E-01 LLD<8.02E-01 
NA-22 LLD<4.58E-01 LLD<4.58E-01 
AR-41 LLD<4.52E-01 LLD<4.52E-01 
C0-60 LLD<2.61E-01 LLD<2.61E-01 
NA-24 LLD<3.09E-01 LLD<3.09E-01 
SR-92 LLD<3.87E-01 LLD<3.87E-01 
SCH-000 LLD<1.51E+00 LLD<1.51E+00 
CS-138 LLD<6.20E-01 LLD<6.20E-01 
K-40 2.07E+01 +- 5.14E+OO 2.07E+01 +- 5.14E+00 
KR-88 LLD<2.64E+00 LLD<2.64E+00 
TL-209 LLD<7;89E-01 LLD<7.89E-01 
LA-140 LLD<4.24E-01 LLD<4.24E-01 
AL-26 LLD<8.15E-02 LLD<8.15E-02 
MN-56 LLD<3.06E-01 LLD<3.06E-01 
RB-88 LLD<1.97E+00 LLD<1.97E+00 

-------------------- --------------------
Total 3.53E+01 +- 6.23E+OO 3.53E+01 +- 6.23E+00 

• 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* GAMMA S P E C T R U M 

* 
ANALYSIS * 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 27-NOV-95 14:27:30 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
~ 

, . ';i;;gular Output. 
~~alysis of Spectrum saved in 

Measured by: dlv 

Sample Description: C-24 Soil 
Geometry Description: Capsule 
Sample Size: 6.7300E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Disk File SD0011 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

COLLECT started on 27-NOV-95 at 14:05:05 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

• p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 477.24 238.69 1.6 
2 591.00 295.51 1.4 
3 704.18 352.06 1.7 
4 1166.37 583.02 1.9 
5 1218.38 609.02 1.4 
6 1322.71 661.17 1.2 
7 2920.01 1460.32 2.8 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0\ 

• 

• 

27-NOV-95 14:27:30 

ANA L Y S I S 

Backgnd Net Area Error Nuclides 
counts counts % 

58. 122. 25.8 PB-212 
23. 32. 57.9 PB-214 
11. 53. 32.8 BI-211,PB-214 
4. 39. 35.3 TL-208 

21. 33. 56.0 XE-135,BI-214 
10. 26. 53.8 CS-137 

7. 80. 24.6 K-40 



Results saved in File SDOOlO 



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 
Ot@ 

• 

• 



hgtrw 27-NOV-95 14:04:12 

,. ~"''lmple: C-20 Soil 
ta collected on 27-NOV-95 at 13:41:29 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 
BA-139 

,, ....,.?-139 

'""~ ~~- 2 2 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 
AU-198 
'"''9-125 

.-212 

HF-181 
RU-103 
KR-85 

RADIONUCLIDE A N A L Y S I S 

Activity Concentration in pCi /gm 
Decay 

REPORT 

Measured Error corrected Error 

LLD<3.42E+00 
LLD<2.58E+01 
LLD<2.05E+02 
LLD<1.78E+00 
LLD<1.15E+01 
LLD<7.55E-01 
LLD<2.51E-01 
LLD<1.06E+00 
LLD<2.17E+00 
LLD<2.36E-01 
LLD<1.76E+00 
LLD<3.86E-01 
LLD<2.58E-01 
LLD<8.34E+00 
LLD<1.05E+00 
LLD<2.13E-01 
LLD<5.62E+00 
LLD<4.90E-01 
LLD<2.43E+00 
LLD<2.05E-01 
LLD<2.88E+00 
LLD<1.80E+00 

1.53E+00 +
LLD<6.56E+00 
LLD<2.73E-01 
LLD<9.96E-01 
LLD<3.42E-01 
LLD<1.49E+00 
LLD<2.84E-01 
LLD<2.74E-01 
LLD<2.29E+00 
LLD<1.22E+00 
LLD<8.17E+00 
LLD<9.45E-01 
LLD<5.86E-01 
LLD<2.77E-01 
LLD<3.91E-01 
LLD<5.20E-01 
LLD<9.32E+00 
LLD<2.33E-01 
LLD<8.48E-01 
LLD<7.91E+01 
LLD<2.90E+00 
LLD<3.56E-01 
LLD<2.47E-01 
LLD<8.41E+01 

LLD<3.42E+00 
LLD<2.58E+01 
LLD<2.05E+02 
LLD<1.78E+00 
LLD<1.15E+01 
LLD<7.55E-01 
LLD<2.51E-01 
LLD<1.06E+00 
LLD<2.17E+00 
LLD<2.36E-01 
LLD<1.76E+00 
LLD<3.86E-01 
LLD<2.58E-01 
LLD<8.34E+00 
LLD<1.05E+00 
LLD<2.13E-01 
LLD<5.62E+00 
LLD<4.90E-01 
LLD<2.43E+00 
LLD<2.05E-01 
LLD<2.88E+00 
LLD<1.80E+00 

4.02E-01 1.53E+00 
LLD<6.56E+00 
LLD<2.73E-01 
LLD<9.96E-01 
LLD<3.42E-01 
LLD<1.49E+00 
LLD<2.84E-01 
LLD<2.74E-01 
LLD<2.29E+00 
LLD<1.22E+00 
LLD<8.17E+00 
LLD<9.45E-01 
LLD<5.86E-01 
LLD<2.77E-01 
LLD<3.91E-01 
LLD<5.20E-01 
LLD<9.32E+00 
LLD<2.33E-01 
LLD<8.48E-01 
LLD<7.91E+01 
LLD<2.90E+00 
LLD<3.56E-01 
LLD<2.47E-01 
LLD<8.41E+01 

+- 4.02E-01 



SR-85 LLD<3.68E-01 LLD<3.68E-01 
I-133 LLD<3.25E-01 LLD<3.25E-01 
BA-140 LLD<1.31E+00 LLD<1.31E+00 

.91M LLD<2.87E-01 LLD<2.87E-01 
-207 LLD<2.68E-01 LLD<2.68E-01 

TL-208 LLD<1.16E+00 LLD<1.16E+00 
SB-124 LLD<3.16E-01 LLD<3.16E-01 
CS-134 LLD<5.48E-01 LLD<5.48E-01 
BI-214 9.52E-01 +- 5.43E-01 9.52E-01 +- 5.43E-01 
RU-106 LLD<2.96E+00 LLD<2.96E+00 
LA-142 LLD<5.28E-01 LLD<5.28E-01 
AG-110M LLD<5.96E-01 LLD<5.96E-01 
NB-97 LLD<6.00E-01 LLD<6.00E-01 
CS-137 4.78E-01 +- 2.46E-01 4.78E-01 +- 2.46E-01 
I-132 LLD<4.76E-01 LLD<4.76E-01 
W-187 LLD<1.00E+00 LLD<1.00E+00 
ZR-97 LLD<3.65E-01 LLD<3.65E-01 
ZR-95 LLD<6.49E-01 LLD<6.49E-01 
NB-95 LLD<3.51E-01 LLD<3.51E-01 
TL-210 LLD<1.84E+00 LLD<1.84E+00 
C0-58 LLD<3.59E-01 LLD<3.59E-01 
CS-136 LLD<2.75E-01 LLD<2.75E-01 
MN-54 LLD<3.87E-01 LLD<3.87E-01 
C0-56 LLD<2.41E-01 LLD<2.41E-01 
I-134 LLD<3.16E-01 LLD<3.16E-01 
TL-207 LLD<2.86E+02 LLD<2.86E+02 
Y-88 LLD<3.81E-01 LLD<3.81E-01 
AC-228 LLD<1.65E+00 LLD<1.65E+00 t-152 LLD<3.98E+00 LLD<3.98E+00 

-234M LLD<3.01E+00 LLD<3.01E+00 
-91 LLD<1.11E+00 LLD<1.11E+00 

RB-89 LLD<8.49E-01 LLD<8.49E-01 
FE-59 LLD<9.24E-01 LLD<9.24E-01 
ZN-65 LLD<9.46E-01 LLD<9.46E-01 
SC-46 LLD<5.55E-01 LLD<5.55E-01 
TA-182 LLD<1.48E+00 LLD<1.48E+00 
I-135 LLD<1.57E+00 LLD<1.57E+00 
CL-39 LLD<1.11E+00 LLD<1.11E+00 
NA-22 LLD<3.64E-01 LLD<3.64E-01 
AR-41 LLD<5.50E-01 LLD<5.50E-01 
C0-60 LLD<4.93E-01 LLD<4.93E-01 
NA-24 LLD<4 .. 90E-01 LLD<4.90E-01 
SR-92 LLD<3.08E-01 LLD<3.08E-01 
SCH-000 LLD<2.01E+00 LLD<2.01E+00 
CS-138 LLD<6.15E-01 LLD<6.15E-01 
K-40 2.46E+01 +- 5.24E+00 2.46E+01 +- 5.24E+00 
KR-88 LLD<2.13E+00 LLD<2.13E+00 
TL-209 LLD<1.18E+00 LLD<1.18E+00 
LA-140 LLD<3.57E-01 LLD<3.57E-01 
AL-26 LLD<4.22E-01 LLD<4.22E-01 
MN-56 LLD<1.65E+00 LLD<1.65E+00 
RB-88 LLD<2.78E+00 LLD<2.78E+00 

-------------------- --------------------
Total 2.76E+01 +- 5.29E+00 2.76E+01 +- 5.29E+00 

• 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



,~ntroid 
· :mnel 

- 676.75 
1166.13 

Ot@ 

PEAKS NOT USED IN ANALYSIS 

Energy Net Area Error Gammas/sec 
keV counts % 

338.35 23. 86.0 4.12E+00 
582.90 38. 37.3 1.20E+01 



hgtrw 

• p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 477.71 238.93 1.2 
2 589.89 294.96 0.9 
3 676.73 338.34 2.1 
4 1020.98 510.36 1.2 

5 1218.12 608.89 1.1 
6 1323.77 661.70 1.0 
7 2919.87 1460.25 2.7 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

1 Multiplets processed. 

ANA 

Backgnd 
counts 

49. 
29. 
19. 

8 . 

11. 
9 . 
0 . 

N - Multiplet Analysis did NOT converge 

• 

• 

27-NOV-95 14:04:12 

L Y S I S 

Net Area Error Nuclides 
counts % 

118. 26.0 PB-212 
19. 96.0 PB-214 
21. 77.7 AC-228 
25. 52.7 TL-208,NA-22, 

ANN-RD 
26. 57.0 XE-135,BI-214 
27. 51.5 CS-137 
87. 21.0 K-40 



PEAKS NOT USED IN ANALYSIS 
~ . 

ntro~d Energy Net Area Error Garmnas/sec .... .... dannel 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+Ol 
1968.02 983.87 6. 80.0 3.10E+00 

Ol@ 



~* * * * * 

* 

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

GAMMA S P E C T R U M 

* 
A N A L Y S I S * 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 28-NOV-95 13:32:20 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 
Detector Number: 

1 
1 

I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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 
Sample Size: 4.5300E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+OO 

COLLECT started on 28-NOV-95 at 13:18:43 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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<3.58E-01 
I-133 LLD<3.50E-01 

IJ!!!Iii' -14 0 LLD<l.l6E+00 
-• . 31M LLD<2.85E-01 
""·"~'"-'.I.- 207 LLD<2.83E-01 

TL-208 LLD<l.llE+OO 
SB-124 LLD<2.25E-01 
CS-134 LLD<5.31E-01 
BI-214 1.59E+00 +- 5.53E-01 
RU-106 LLD<2.99E+00 
LA-142 LLD<6.17E-01 
AG-llOM LLD<4.00E-01 
NB-97 LLD<4.03E-01 
CS-137 LLD<3.38E-01 
I-132 LLD<3.18E-01 
W-187 LLD<l.l8E+00 
ZR-97 LLD<3.63E-01 
ZR-95 LLD<6.18E-01 
NB-95 LLD<3.46E-Ol 
TL-210 LLD<2.43E+00 
C0-58 LLD<3.61E-01 
CS-136 LLD<3.80E-01 
MN-54 LLD<2.95E-01 
C0-56 LLD<3.22E-01 
I-134 LLD<4.03E-01 
TL-207 LLD<2.96E+02 
Y-88 LLD<4.03E-01 

~~;=~;~ 2.61E+00 +- 9.16E-01 
LLD<5.39E+00 

. ;;~~-234M LLD<3.57E+00 """ ,, ..• 
~-SR-91 LLD<l.22E+00 

RB-89 LLD<7.86E-01 
FE-59 LLD<6.67E-Ol 
ZN-65 LLD<l.34E+00 
SC-46 LLD<5.62E-01 
TA-182 LLD<l.45E+00 
I-135 LLD<l.54E+00 
CL-39 LLD<9.80E-01 
NA-22 LLD<5.07E-01 
AR-41 LLD<4.23E-01 
C0-60 LLD<4.62E-01 
NA-24 LLD<3.84E-01 
SR-92 LLD<2.89E-01 
SCH-000 LLD<2.35E+00 
CS-138 LLD<4.78E-01 
K-40 1.80E+Ol +- 4.86E+00 
KR-88 LLD<l;63E+00 
TL-209 LLD<7.13E-01 
LA-140 LLD<3.33E-01 
AL-26 LLD<l.86E-01 
MN-56 LLD<6.99E-01 
RB-88 LLD<l.29E+00 

--------------------
~tal 2.51E+01 +- 5.02E+00 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLD<3.58E-01 
LLD<3.50E-Ol 
LLD<l.l6E+00 
LLD<2.85E-01 
LLD<2.83E-01 
LLD<l.llE+OO 
LLD<2.25E-01 
LLD<5.31E-01 

1.59E+00 +- 5.53E-Ol 
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<l.l8E+00 
LLD<3.63E-01 
LLD<6.18E-01 
LLD<3.46E-01 
LLD<2.43E+00 
LLD<3.61E-01 
LLD<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<l.22E+00 
LLD<7.86E-01 
LLD<6.67E-01 
LLD<l.34E+00 
LLD<5.62E-01 
LLD<l.45E+00 
LLD<l.54E+00 
LLD<9.80E-01 
LLD<5.07E-01 
LLD<4.23E-01 
LLD<4.62E-Ol 
LLD<3.84E-Ol 
LLD<2.89E-01 
LLD<2.35E+00 
LLD<4.78E-01 

1.80E+Ol +- 4.86E+00 
LLD<l.63E+00 
LLD<7.13E-01 
LLD<3.33E-01 
LLD<l.86E-01 
LLD<6.99E-01 
LLD<l.29E+00 

--------------------
2.51E+Ol +- 5.02E+00 



Results saved in File SD0032 

• 

• 

• 



~rw 

p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.38 239.29 1.2 
2 591.61 295.85 1.9 
3 677.02 338.52 1.9 
4 704.93 352.46 1.3 
5 926.37 463.10 2.1 
6 1219.49 609.59 i.5 
7 1822.23 910.95 1.6 
8 1937.40 968.55 2.0 
9 1968.02 983.87 0.7 

10 2920.85 1460.69 1.2 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

28-NOV-95 13:17:40 

ANA L Y S I S 

Backgnd Net Area Error Nuclides 
counts counts % 

97. 95. 38.5 PB-212 
30. 43. 49.5 PB-214 
36. 24. 87.8 AC-228 
15. 71. 28.6 PB-214 
12. 17. 80.0 CS-138 

8 . 46. 34.6 BI-214 
2. 36. 35.0 AC-228 

10. 21. 63.1 AC-228,RU-105 
0 . 6 . 80.0 
6 . 68. 26.7 K-40 



hgtrw 28-NOV-95 13:17:40 

•
mple: C-38 Soil 

ata collected on 28-NOV-95 at 13:04:13 
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
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 

R A D I 0 N U C L I D E A N A L Y S I S 

Activity Concentration in pCi /gm 
Decay 

R E P 0 R T 

Measured Error corrected Error 

LLD<3.49E+00 
LLD<2.44E+01 
LLD<2.19E+02 
LLD<1.62E+00 
LLD<1.12E+01 
LLD<8.20E-01 
LLD<2.72E-01 
LLD<9.47E-01 
LLD<2.22E+00 
LLD<2.13E-01 
LLD<2.03E+00 
LLD<3.54E-01 
LLD<2.92E-01 
LLD<8.95E+00 
LLD<1.06E+00 
LLD<2.14E-01 
LLD<6.13E+00 
LLD<4.83E-01 
LLD<2.39E+00 
LLD<2.63E-01 
LLD<2.31E+00 
LLD<2.02E+00 

1.16E+00 +
LLD<5.91E+00 
LLD<2.46E-01 
LLD<8.72E-01 
LLD<3.97E-01 
LLD<1.G6E+00 
LLD<2.66E-01 
LLD<2.68E-01 
LLD<2.02E+00 
LLD<1.31E+00 
LLD<8.16E+00 

1. 69E+00 +
LLD<5.94E-01 
LLD<3.13E-01 
LLD<3.83E-01 
LLD<6.08E-01 
LLD<l. 09E+01 
LLD<2.37E-01 
LLD<8.29E-01 
LLD<7.10E+01 
LLD<2.43E+00 
LLD<3.25E-01 
LLD<2.45E-01 
LLD<8.19E+01 

LLD<3.49E+00 
LLD<2.44E+01 
LLD<2.19E+02 
LLD<1.62E+00 
LLD<1.12E+01 
LLD<8.20E-01 
LLD<2.72E-01 
LLD<9.47E-01 
LLD<2.22E+00 
LLD<2.13E-01 
LLD<2.03E+00 
LLD<3.54E-01 
LLD<2.92E-01 
LLD<8.95E+00 
LLD<1.06E+00 
LLD<2.14E-01 
LLD<6.13E+00 
LLD<4.83E-01 
LLD<2.39E+00 
LLD<2.63E-01 
LLD<2.31E+00 
LLD<2.02E+00 

4.48E-01 1.16E+00 
LLD<5.91E+00 
LLD<2.46E-01 
LLD<8.72E-01 
LLD<3.97E-01 
LLD<1.66E+00 
LLD<2.66E-01 
LLD<2.68E-01 
LLD<2.02E+00 
LLD<1.31E+00 
LLD<8.16E+00 

4.83E-01 1.69E+00 
LLD<5.94E-01 
LLD<3.13E-01 
LLD<3.83E-01 
LLD<6.08E-01 
LLD<1.09E+01 
LLD<2.37E-01 
LLD<8.29E-01 
LLD<7.10E+01 
LLD<2.43E+00 
LLD<3.25E-01 
LLD<2.45E-01 
LLD<8.19E+01 

+- 4.48E-01 

+- 4.83E-01 

.\ 



~rw 

p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.24 239.22 1.1 
2 1021.51 510.65 2.3 

3 1167.25 583.48 1.6 
4 1324.35 662.01 1.3 
5 2921.57 1461.05 2.2 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

28-NOV-95 13:32:20 

ANA L y s I S 

Backgnd Net Area Error Nuclides 
counts counts % 

49. 102. 28.4 PB-212 
8. 13. 89.0 TL-208,NA-22, 

ANN-RD 
4. 41. 34.3 TL-208 
7. 26. 48.9 CS-137 
0. 64. 24.5 K-40 



hgtrw 28-NOV-95 13:32:20 

~nple: C-27 Soil 
Data collected on 28-NOV-95 at 13:18:43 
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<4.31E+00 LLD<4.31E+00 
TH-234 LLD<2.98E+01 LLD<2.98E+01 
TH-230 LLD<2.88E+02 LLD<2.88E+02 
XE-133 LLD<2.06E+00 LLD<2.06E+00 
CD-109 LLD<1.23E+01 LLD<1.23E+01 
SCL-000 LLD<7.72E-01 LLD<7.72E-01 
C0-57 LLD<2.56E-01 LLD<2.56E-01 
PA-234 LLD<1.13E+00 LLD<1.13E+00 
CE-144 LLD<2.26E+00 LLD<2.26E+00 
TC-99M LLD<2.28E-01 LLD<2.28E-01 
U-235 LLD<1.98E+00 LLD<1.98E+00 
CE-141 LLD<4.68E-01 LLD<4.68E-01 
KR-85M LLD<2.73E-01 LLD<2.73E-01 

*131M LLD<1.16E+01 LLD<1.16E+01 l 
'•, 

139 LLD<1.38E+00 LLD<1.38E+00 
139 LLD<2.79E-01 LLD<2.79E-01 

RA-226 LLD<6.87E+00 LLD<6.87E+00 
BA-141 LLD<6.81E-01 LLD<6.81E-01 
KR-89 LLD<2.99E+00 LLD<2.99E+OO 
TE-132 LLD<2.55E-01 LLD<2.55E-01 
XE-133M LLD<3.28E+00 LLD<3.28E+00 
TH-227 LLD<2.45E+00 LLD<2.45E+OO 
PB-212 1.79E+00 +- 5.11E-01 1.79E+00 +- 5.11E-01 
RA-224 LLD<7.50E+00 LLD<7.50E+00 
XE-135 LLD<2.62E-01 LLD<2.62E-01 
XE-138 LLD<9.47E-01 LLD<9.47E-01 
SE-75 LLD<3.69E-01 LLD<3.69E-01 
NP-239 LLD<2.10E+00 LLD<2.10E+00 
HG-203 LLD<3.40E-01 LLD<3.40E-01 
IR-192 LLD<2.98E-01 LLD<2.98E-01 
CR-51 LLD<2.77E+00 LLD<2.77E+00 
SCM-000 LLD<1.27E+00 LLD<1.27E+00 
BI-211 LLD<1. ·o3E+01 LLD<1.03E+01 
PB-214 LLD<1.27E+00 LLD<1.27E+00 
BA-133 LLD<7.67E-01 LLD<7.67E-01 
I-131. LLD<3.93E-01 LLD<3.93E-01 
SN-113 LLD<4.46E-01 LLD<4.46E-01 
KR-87 LLD<6.52E-01 LLD<6.52E-01 
PB-211 LLD<1.22E+01 LLD<1.22E+01 

·-198 LLD<2.88E-01 LLD<2.88E-01 
-125 LLD<8.68E-01 LLD<8.68E-01 

EI-212 LLD<9.30E+01 LLD<9.30E+01 
BE-7 LLD<3.18E+00 LLD<3.18E+00 
HF-181 LLD<4.80E-01 LLD<4.80E-01 
RU-103 LLD<3.58E-01 LLD<3.58E-01 
KR-85 LLD<9.42E+01 LLD<9.42E+01 



SR-85 LLD<4.12E-01 
I-133 LLD<5.00E-01 

r"'-140 LLD<1.50E+00 
J1M LLD<4.53E-01 

;'l· ---207 LLD<4.32E-01 
TL-208 2.34E+00 +- 8.04E-01 
SB-124 LLD<4.54E-01 
CS-134 LLD<8.14E-01 
BI-214 LLD<1.54E+00 
RU-106 LLD<3.72E+00 
LA-142 LLD<5.53E-01 
AG-110M LLD<9.63E-01 
NB-97 LLD<9.70E-01 
CS-137 6.18E-01 +- 3.02E-01 
I-132 LLD<5.89E-01 
W-187 LLD<1.29E+00 
ZR-97 LLD<3.88E-01 
ZR-95 LLD<7.70E-01 
NB-95 LLD<3.60E-01 
TL-210 LLD<2.85E+00 
C0-58 LLD<5.03E-01 
CS-136 LLD<4.49E-01 
MN-54 LLD<4.95E-01 
C0-56 LLD<3.96E-01 
I-134 LLD<5.04E-01 
TL-207 LLD<3.39E+02 
Y-88 LLD<4.71E-01 

,Ls~:~;~ LLD<2.01E+00 
LLD<4.76E+00 

. .~:..234M LLD<3.51E+00 
SR-91 LLD<1.73E+00 
RB-89 LLD<1.48E+00 
FE-59 LLD<9.35E-01 
ZN-65 LLD<1.57E+00 
SC-46 LLD<6.44E-01 
TA-182 LLD<1.76E+00 
I-135 LLD<1.48E+00 
CL-39 LLD<1.47E+00 
NA-22 LLD<5.79E-01 
AR-41 LLD<6.25E-01 
C0-60 LLD<3.58E-01 
NA-24 LLD<5.14E-01 
SR-92 LLD<5.88E-01 
SCH-000 LLD<2.13E+00 
CS-138 LLD<6.88E-01 
K-40 2.44E+01 +- 6.04E+00 
KR-88 LLD<6.38E+00 
TL-209 LLD<1.29E+00 
LA-140 LLD<6.08E-01 
AL-26 LLD<5.08E-01 
MN-56 LLD<1.84E+00 
RB-88 LLD<1.86E+00 

--------------------
/""'"'-tal 2.91E+01 +- 6.13E+00 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLD<4.12E-01 
LLD<5.00E-01 
LLD<1.50E+00 
LLD<4.53E-01 
LLD<4.32E-01 

2.34E+00 +- 8.04E-01 
LLD<4.54E-01 
LLD<8.14E-01 
LLD<1.54E+00 
LLD<3.72E+00 
LLD<5.53E-01 
LLD<9.63E-01 
LLD<9.70E-01 

6.18E-01 +- 3.02E-01 
LLD<5.89E-01 
LLD<1.29E+00 
LLD<3.88E-01 
LLD<7.70E-01 
LLD<3.60E-01 
LLD<2.85E+00 
LLD<5.03E-01 
LLD<4.49E-01 
LLD<4.95E-01 
LLD<3.96E-01 
LLD<5.04E-01 
LLD<3.39E+02 
LLD<4.71E-01 
LLD<2.01E+00 
LLD<4.76E+00 
LLD<3.51E+00 
LLD<1.73E+00 
LLD<1.48E+00 
LLD<9.35E-01 
LLD<1.57E+00 
LLD<6.44E-01 
LLD<1.76E+00 
LLD<1.48E+00 
LLD<1.47E+00 
LLD<5.79E-01 
LLD<6.25E-01 
LLD<3.58E-01 
LLD<5.14E-01 
LLD<5.88E-01 
LLD<2.13E+00 
LLD<6.88E-01 

2.44E+01 +- 6.04E+00 
LLD<6.38E+00 
LLD<1.29E+00 
LLD<6.08E-01 
LLD<5.08E-01 
LLD<1.84E+00 
LLD<1.86E+00 

--------------------
2.91E+01 +- 6.13E+00 



Results saved in File SD0044 

• ALL PEAKS USED IN ANALYSIS 
0:@ 

• 

• 



c-27 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* * 
* 

GAMMA S P E C T R U M A N A L Y S I S * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 28-NOV-95 13:59:51 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
~Jtiplet Analysis Performed. 

' ' ,;, 
""~:i.'(egular Output. 

Analysis of Spectrum saved in Disk File SD0035 
Measured by: dlv 

Sample Description: C-27 
Geometry Description: Capsule 
Sample Size: 5.4800E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+OO 

COLLECT started on 28-NOV-95 at 13:33:25 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 



.rw 
p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1$ 478.18 239.19 1.2 
2 704.79 352.39 0.9 
3 1323.89 661.78 3.2 
4 1823.17 911.42 1.1 
5 2921.85 1461.18 2.2 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

1 Multiplets processed. 

28-NOV-95 13:59:51 

AN A L y s I S 

Backgnd Net Area Error Nuclides 
counts counts % 

32. 87. 36.6 PB-212 
31. 52. 43.4 PB-214 
12. 22. 64.2 CS-137 
3. 13. 65.8 AC-228 
2 . 67. 24.6 K-40 

$ - Multiplet Analysis Terminated because of no CHI-SQ improvement 

• 

• 

-~~\ 



hgtrw 28-NOV-95 13:59:51 

.. ""' nple: C-27 

.,.,,, ..... ta collected 
Decayed to 

on 28-NOV-95 at 13:33:25 
0. days, 0.0000 hours BEFORE the start of COLLECT. 

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 

~.,-139 
I ~~,·-139 
"""'AA-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 

R A D I 0 N U C L I D E A N A L Y S I S 

Activity Concentration in pCi /gm 
Decay 

R E P 0 R T 

Measured Error corrected Error 

LLD<4.08E+00 
LLD<2.73E+01 
LLD<2.52E+02 
LLD<1.96E+00 
LLD<1.11E+01 
LLD<7.43E-01 
LLD<2.47E-01 
LLD<1.05E+00 
LLD<2.04E+00 
LLD<2.26E-01 
LLD<2.09E+00 
LLD<4.53E-01 
LLD<2.79E-01 
LLD<9.69E+00 
LLD<1.12E+00 
LLD<2.28E-01 
LLD<6.10E+00 
LLD<5.91E-01 
LLD<3.01E+00 
LLD<2.44E-01 
LLD<2.84E+00 
LLD<1.80E+00 

1.25E+00 +
LLD<6.73E+00 
LLD<2.74E-01 
LLD<9.27E-01 
LLD<3.49E-01 
LLD<1.65E+00 
LLD<3.07E-01 
LLD<2.67E-01 
LLD<2.53E+00 
LLD<1.08E+00 
LLD<9.92E+00 

1.48E+00 +
LLD<6.53E-01 
LLD<2.79E-01 
LLD<4.43E-01 
LLD<6.32E-01 
LLD<9.81E+00 
LLD<2.82E-01 
LLD<1.00E+00 
LLD<8.61E+01 
LLD<2.93E+00 
LLD<3.45E-01 
LLD<2.62E-01 
LLD<7.85E+01 

LLD<4.08E+00 
LLD<2.73E+01 
LLD<2.52E+02 
LLD<1.96E+00 
LLD<1.11E+01 
LLD<7.43E-01 
LLD<2.47E-01 
LLD<1.05E+00 
LLD<2.04E+00 
LLD<2.26E-01 
LLD<2.09E+00 
LLD<4.53E-01 
LLD<2.79E-01 
LLD<9.69E+00 
LLD<1.12E+00 
LLD<2.28E-01 
LLD<6.10E+00 
LLD<5.91E-01 
LLD<3.01E+00 
LLD<2.44E-01 
LLD<2.84E+00 
LLD<1.80E+00 

4.60E-01 1.25E+00 
LLD<6.73E+00 
LLD<2.74E-01 
LLD<9.27E-01 
LLD<3.49E-01 
LLD<1.65E+00 
:.LD<3.07E-01 
LLD<2.67E-01 
LLD<2.53E+00 
LLD<1.08E+00 
LLD<9.92E+00 

6.41E-01 1.48E+00 
LLD<6.53E-01 
LLD<2.79E-01 
LLD<4.43E-01 
LLD<6.32E-01 
LLD<9.81E+00 
LLD<2.82E-01 
LLD<1.00E+00 
LLD<8.61E+01 
LLD<2.93E+00 
LLD<3.45E-01 
LLD<2.62E-01 
LLD<7.85E+01 

+- 4.60E-01 

+- 6.41E-01 



SR-85 LLD<3.43E-01 
I-133 LLD<3.44E-01 ,-140 LLD<1.37E+00 

91M LLD<2.87E-01 
-207 LLD<4.04E-01 

TL-208 LLD<1.34E+00 
SB-124 LLD<3.89E-01 
CS-134 LLD<6.43E-01 
BI-214 LLD<1.16E+00 
RU-106 LLD<3.94E+00 
LA-142 LLD<6.68E-01 
AG-110M LLD<6.79E-01 
NB-97 LLD<6.84E-01 
CS-137 4.30E-01 +- 2.76E-01 
I-132 LLD<4.69E-01 
W-187 LLD<1.20E+00 
ZR-97 LLD<3.45E-01 
ZR-95 LLD<8.87E-01 
NB-95 LLD<3.92E-01 
TL-210 LLD<2.17E+00 
C0-58 LLD<3.05E-01 
CS-136 LLD<3.18E-01 
MN-54 LLD<3.13E-01 
C0-56 LLD<3.65E-01 
I-134 LLD<4.02E-01 
TL-207 LLD<2.97E+02 
Y-88 LLD<3.90E-01 ,-228 1.14E+00 +- 7.51E-01 

-152 LLD<4.27E+00 
-234M LLD<4.65E+00 

SR-91 LLD<1.44E+00 
RB-89 LLD<9.78E-01 
FE-59 LLD<5.78E-01 
ZN-65 LLD<1.38E+00 
SC-46 LLD<4.37E-01 
TA-182 LLD<1.25E+00 
I-135 LLD<1.87E+00 
CL-39 LLD<1.01E+00 
NA-22 LLD<5.83E-01 
AR-41 LLD<5.42E-01 
C0-60 LLD<4.35E-01 
NA-24 LLD<5.82E-01 
SR-92 LLD<4.76E-01 
SCH-000 LLD<1.95E+00 
CS-138 LLD<7.40E-01 
K-40 2.12E+Ol +- 5.28E+00 
KR-88 LLD<2.37E+00 
TL-209 LLD<8.48E-01 
LA-140 LLD<4.84E-01 
AL-26 LLD<3.11E-01 
MN-56 LLD<2.05E+00 
RB-88 LLD<l.25E+00 

--------------------
.tal 2.55E+01 +- 5.40E+00 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLD<3.43E-01 
LLD<3.44E-01 
LLD<1.37E+00 
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 ~'\ 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+Ol +- 5.28E+00 
LLD<2.37E+00 
LLD<8.48E-01 
LLD<4.84E-01 
LLD<3.11E-01 
LLD<2.05E+00 
LLD<l.25E+00 '-, --------------------

2.55E+Ol +- 5.40E+00 



Results saved in File SD0035 ,...... 
ALL PEAKS USED IN ANALYSIS 



C-2~ 

~ * * * * 

* 

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

GAMMA S P E C T R U M 

* 
A N A L Y S I S * 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 28-NOV-95 14:14:24 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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 
Sample Size: 7.7800E+02 grn 
Standard Size: 8.8840E+02 grn 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+OO 

COLLECT started on 28-NOV-95 at 14:00:44 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

~ 



~rw 

p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 477.80 239.00 0.9 
2 590.90 295.50 2.2 
3 704.23 352.11 1.4 
4C 1166.21 582.97 1.6 
5 1219.16 609.43 1.9 
6 1323.04 661.35 0.9 
7 1538.95 769.29 0.6 
8N 1937.48 968.59 0.5 
9 2922.25 1461.39 1.8 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

ANA L 

Backgnd 
counts 

84. 
31. 
30. 
14. 
10. 
10. 

2. 
7 . 
0 . 

C - Multiplet Analysis converged normally 
N - Multiplet Analysis did NOT converge 

28-NOV-95 14:14:24 

y s I s 

Net Area Error Nuclides 
counts % 

131. 28.0 PB-212 
50. 44.8 PB-214 
70. 33.4 PB-214 
29. 52.7 TL-208 
50. 34.6 BI-214 
22. 60.9 CS-137 

9. 77.2 BI-214 
10. 105.7 AC-228,RU-105 

100. 19.6 K-40 



hgtrw 28-NOV-95 14:14:24 """"'', 

~ple: C-28 
a collected on 28-NOV-95 at 14:00:44 

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

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.00E+00 LLD<3.00E+00 
TH-234 LLD<2.39E+01 LLD<2.39E+01 
TH-230 LLD<2.05E+02 LLD<2.05E+02 
XE-133 LLD<1.51E+00 LLD<1.51E+00 
CD-109 LLD<1.01E+01 LLD<1.01E+01 
SCL-000 LLD<7.22E-01 LLD<7.22E-01 
C0-57 LLD<2.40E-01 LLD<2.40E-01 
PA-234 LLD<8.94E-01 LLD<8.94E-01 
CE-144 LLD<1.76E+00 LLD<1.76E+00 
TC-99M LLD<1.90E-01 LLD<1.90E-01 
U-235 LLD<1.50E+00 LLD<l.SOE+OO 
CE-141 LLD<3.28E-01 LLD<3.28E-01 
KR-85M LLD<2.45E-01 LLD<2.45E-01 
XE-131M LLD<9.09E+00 LLD<9.09E+00 

.139 LLD<1.05E+00 LLD<1.05E+00 
139 LLD<2.13E-01 LLD<2.13E-01 

RA-226 LLD<4.99E+00 LLD<4.99E+00 
BA-141 LLD<4.51E-01 LLD<4.51E-01 
KR-89 LLD<1.94E+00 LLD<1.94E+00 
TE-132 LLD<1.99E-01 LLD<1.99E-01 
XE-133M LLD<2.38E+00 LLD<2.38E+00 
TH-227 LLD<1.52E+00 LLD<1.52E+00 
PB-212 1.34E+00 +- 3.77E-01 1.34E+00 +- 3.77E-01 
RA-224 LLD<5.02E+00 LLD<5.02E+00 
XE-135 LLD<1.93E-01 LLD<1.93E-01 
XE-138 LLD<8.19E-01 LLD<8.19E-01 
SE-75 LLD<3.03E-01 LLD<3.03E-01 
NP-239 LLD<1.39E+00 LLD<1.39E+00 
HG-203 LLD<2.32E-01 LLD<2.32E-01 
IR-192 LLD<2.19E-01 LLD<2.19E-01 
CR-51 LLD<1.96E+00 LLD<1.96E+00 
SCM-000 LLD<1.14E+00 LLD<1.14E+00 
BI-211 LLD<6.82E+00 LLD<6.82E+00 
PB-214 1.39E+00 +- 4.66E-01 1.39E+00 +- 4.66E-01 
BA-133 LLD<5.90E-01 LLD<5.90E-01 
I-131 LLD<2.10E-01 LLD<2.10E-01 
SN-113 LLD<2.94E-01 LLD<2.94E-01 
KR-87 LLD<4.37E-01 LLD<4.37E-01 
PB-211 LLD<7.77E+00 LLD<7.77E+00 -~' ,-198 LLD<1.98E-01 LLD<1.98E-01 

-125 LLD<8.21E-01 LLD<8.21E-01 
-212 LLD<7.30E+01 LLD<7.30E+01 

BE-7 LLD<1.84E+00 LLD<1.84E+00 
HF-181 LLD<2.52E-01 LLD<2.52E-01 
RU-103 LLD<2.29E-01 LLD<2.29E-01 
KR-85 LLD<6.22E+01 LLD<6.22E+01 



SR-85 LLD<2.72E-01 
I-133 LLD<2.71E-01 

,_ ... _140 LLD<9.04E-01 .. -.'' 
JlM LLD<2.47E-01 

..,I-207 LLD<2.16E-01 
TL-208 LLD<9.73E-01 
SB-124 LLD<2.87E-01 
CS-134 LLD<5.01E-01 
BI-214 1.47E+00 +- 5.11E-01 
RU-106 LLD<2.71E+00 
LA-142 LLD<4.48E-01 
AG-110M LLD<4.78E-01 
NB-97 LLD<4.82E-01 
CS-137 3.06E-01 +- 1.87E-01 
I-132 LLD<2.86E-01 
W-187 LLD<1.09E+00 
ZR-97 LLD<3.12E-01 
ZR-95 LLD<5.25E-01 
NB-95 LLD<3.16E-01 
TL-210 LLD<2.11E+00 
C0-58 LLD<2.42E-01 
CS-136 LLD<2.89E-01 
MN-54 LLD<2.94E-01 
C0-56 LLD<3.59E-01 
I-134 LLD<4.32E-01 
TL-207 LLD<2.77E+02 
Y-88 LLD<4.11E-01 

;'~;~i;~ LLD<1.61E+00 
LLD<2.56E+00 

', ~,~·~ 234M LLD<3.43E+00 ,.,,,, 
LLD<1.05E+00 SR-91 

RB-89 LLD<7.99E-01 
FE-59 LLD<9.11E-01 
ZN-65 LLD<8.34E-01 
SC-46 LLD<3.75E-01 
TA-182 LLD<1.21E+00 
I-135 LLD<1.57E+00 
CL-39 LLD<8.05E-01 
NA-22 LLD<3.28E-01 
AR-41 LLD<4.32E-01 
C0-60 LLD<3.27E-01 
NA-24 LLD<3.76E-01 
SR-92 LLD<5.41E-01 
SCH-000 LLD<1.49E+00 
CS-138 LLD<3.68E-01 
K-40 2.22E+01 +- 4.42E+00 
KR-88 LLD<2.86E+00 
TL-209 LLD<2.20E-01 
LA-140 LLD<2.61E-01 
AL-26 LLD<2.95E-01 
MN-56 LLD<1.07E+00 
RB-88 LLD<1.24E+00 

--------------------
;"""'"""~tal 2.67E+01 +- 4.50E+00 

,4 "·"' 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLD<2.72E-01 
LLD<2.71E-01 
LLD<9.04E-01 
LLD<2.47E-01 
LLD<2.16E-01 
LLD<9.73E-01 
LLD<2.87E-01 
LLD<5.01E-01 

1. 4 7E+00 +- 5.11E-01 
LLD<2.71E+00 
LLD<4.48E-01 
LLD<4.78E-01 
LLD<4.82E-01 

3.06E-01 +- 1.87E-01 
LLDc::2.86E-01 
LLD<1.09E+00 
LLD<3.12E-01 
LLD<5.25E-01 
LLD<3.16E-01 
LLD<2.11E+00 
LLD<2.42E-01 
LLD<2.89E-01 
LLD<2.94E-01 
LLD<3.59E-01 
LLD<4.32E-01 
LLD<2.77E+02 
LLD<4.11E-01 
LLD<1.61E+00 
LLD<2.56E+00 
LLD<3.43E+00 
LLD<1.05E+00 
LLD<7.99E-01 
LLD<9.11E-01 
LLD<8.34E-01 
LLD<3.75E-01 
LLD<1.21E+00 
LLD<1.57E+00 
LLD<8.05E-01 
LLD<3.28E-01 
LLD<4.32E-01 
LLD<3.27E-01 
LLD<3.76E-01 
LLD<5.41E-01 
LLD<1.49E+00 
LLD<3.68E-01 

2.22E+01 +- 4.42E+00 
LLD<2.86E+00 
LLD<2.20E-01 
LLD<2.61E-01 
LLD<2.95E-01 
LLD<1.07E+00 
LLD<1.24E+00 

--------------------
2.67E+01 +- 4.50E+00 



Results s~ved in File SD0046 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

/ 
.troid .~ Energy Net Area Error Gammas/sec 

.... ·~' .... 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 

Ot@ 



* 
* 

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

GAMMA S P E C T R U M A N A L Y S I S 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 28-NOV-95 14:28:33 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
4lfltiplet Analysis Performed. 

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

Sample Description: C-48 Soil 
Geometry Description: Capsule 
Sample Size: 6.9300E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Disk File SD0033 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

COLLECT started on 28-NOV-95 at 14:15:31 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

• 



,~rw 
p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 477.58 238.89 1.6 
2$ 590.73 295.41 1.4 
3C 677.44 338.73 2.3 
4 704.60 352.30 1.8 
5 901.27 450.56 1.8 
6 1166.58 583.15 1.1 
7 1218.16 608.93 0.9 
8 1420.05 709.85 0.9 
9$ 1823.16 911.41 1.3 

10 1939.17 969.44 1.0 
11 2921.49 1461.01 1.3 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

1 Multiplets processed. 

28-NOV-95 14:28:33 

ANA L y s I S 

Backgnd Net Area Error Nuclides 
counts counts % 

91. 117. 31.6 PB-212 
26. 44. 45.4 PB-214 
21. 34. 55.2 AC-228 
36. 43. 53.1 PB-214 
4. 7 . 107.9 

13. 36. 45.6 TL-208 
10. 50. 34.0 XE-135,BI-214 

2. 6. 110.6 
1. 21. 44.5 AC-228 

11. 11. 108.-6 AC-228,RU-105 
4. 83. 23.2 K-40 

,,~.::- Multiplet Analysis converged normally 
;:::. Multiplet Analysis Terminated because of no CHI-SQ improvement 

.~..::.;,. 



hgtrw 28-NOV-95 14:28:33 

~ple: C-48 Soil 
ta collected on 28-NOV-95 at 14:15:31 

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

R AD I 0 N U C L I D E ANALYS I S R E p 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.37E+00 LLD<3.37E+00 
TH-234 LLD<2.37E+01 LLD<2.37E+01 
TH-230 LLD<2.49E+02 LLD<2.49E+02 
XE-133 LLD<1.59E+00 LLD<1.59E+00 
CD-109 LLD<1.02E+01 LLD<1.02E+01 
SCL-000 LLD<7.30E-01 LLD<7.30E-01 
C0-57 LLD<2.42E-01 LLD<2.42E-01 
PA-234 LLD<1.06E+00 LLD<1.06E+00 
CE-144 LLD<1.63E+00 LLD<1.63E+00 
TC-99M LLD<2.18E-01 LLD<2.18E-01 
U-235 LLD<1.83E+00 LLD<1.83E+00 
CE-141 LLD<3.65E-01 LLD<3.65E-01 
KR-85M LLD<2.75E-01 LLD<2.75E-01 

:~ 
XE-131M LLD<8.68E+00 LLD<8.68E+00 

·-139 LLD<1.06E+00 LLD<1.06E+00 
-139 LLD<2.15E-01 LLD<2.15E-01 

RA-226 LLD<4.95E+00 LLD<4.95E+00 
BA-141 LLD<4.93E-01 LLD<4.93E-01 
KR-89 LLD<2.47E+00 LLD<2.47E+00 
TE-132 LLD<2.30E-01 LLD<2.30E-01 
XE-133M LLD<2.59E+00 LLD<2.59E+00 
TH-227 LLD<1.80E+00 LLD<1.80E+00 
PB-212 1.34E+00 +- 4.25E-01 1.34E+00 +- 4.25E-01 
RA-224 LLD<5.63E+00 LLD<5.63E+00 
XE-135 LLD<2.05E-01 LLD<2.05E-01 
XE-138 LLD<8.20E-01 LLD<8.20E-01 
SE-75 LLD<3.78E-01 LLD<3.78E-01 
NP-239 LLD<1.54E+00 LLD<1.54E+00 
HG-203 LLD<2.69E-01 LLD<2.69E-01 
IR-192 LLD<2.80E-01 LLD<2.80E-01 
CR-51 LLD<2.17E+00 LLD<2.17E+00 
SCM-000 LLD<1.19E+00 LLD<1.19E+00 
BI-211 LLD<7.83E+00 LLD<7.83E+00 
PB-214 9.69E-01 +- 5.14E-01 9.69E-01 +- 5.14E-01 
BA-133 LLD<5.38E-01 LLD<5.38E-01 
I-131 LLD<2.33E-01 LLD<2.33E-01 
SN-113 LLD<2.85E-01 LLD<2.85E-01 
KR-87 LLD<4.83E-01 LLD<4.83E-01 
PB-211 LLD<9.31E+00 LLD<9.31E+00 

--198 LLD<2.44E-01 LLD<2.44E-01 
-125 LLD<8.12E-01 LLD<8.12E-01 

_-212 LLD<5.59E+01 LLD<5.59E+01 
BE-7 LLD<2.35E+00 LLD<2.35E+00 
HF-181 LLD<2.94E-01 LLD<2.94E-01 
RU-103 LLD<3.03E-01 LLD<3.03E-01 
KR-85 LLD<7.80E+01 LLD<7.80E+01 



SR-85 LLD<3.41E-01 LLD<3.41E-01 
I-133 LLD<2.72E-01 LLD<2.72E-01 
BA-140 LLD<1.03E+00 LLD<1.03E+OO ,-.11M LLD<2.64E-01 LLD<2.64E-01 

-207 LLD<2.54E-01 LLD<2.54E-01 
TL-208 LLD<l.llE+OO LLD<l.llE+OO 
SB-124 LLD<2.84E-01 LLD<2.84E-01 
CS-134 LLD<5.69E-01 LLD<5.69E-01 
BI-214 1.65E+00 +- 5.64E-01 1.65E+00 +- 5.64E-Ol 
RU-106 LLD<2.65E+00 LLD<2.65E+00 
LA-142 LLD<5.83E-Ol LLD<5.83E-01 
AG-llOM LLD<4.47E-01 LLD<4.47E-01 
NB-97 LLD<4.50E-01 LLD<4.50E-01 
CS-137 LLD<3.71E-Ol LLD<3.71E-01 
I-132 LLD<3.94E-01 LLD<3.94E-01 
W-187 LLD<9.82E-01 LLD<9.82E-01 
ZR-97 LLD<3.22E-01 LLD<3.22E-01 
ZR-95 LLD<5.89E-01 LLD<5.89E-01 
NB-95 LLD<3.84E-Ol LLD<3.84E-01 
TL-210 LLD<1.92E+00 LLD<1.92E+00 
C0-58 LLD<3.05E-01 LLD<3.05E-01 
CS-136 LLD<3.58E-01 LLD<3.58E-01 
MN-54 LLD<4.03E-01 LLD<4.03E-01 
C0-56 LLD<3.22E-01 LLD<3.22E-01 
I-134 LLD<3.72E-01 LLD<3.72E-01 
TL-207 LLD<2.58E+02 LLD<2.58E+02 
Y-88 LLD<3.62E-01 LLD<3.62E-01 
AC-228 1.43E+00 +- 6.35E-01 1.43E+00 +- 6.35E-01 

~l-152 LLD<4.20E+00 LLD<4.20E+OO " ··¥ 3 LLD<4.28E+00 LLD<4.28E+00 ;.··2 4M 
..1~:...91 LLD<8.57E-01 LLD<8.57E-01 
RB-89 LLD<7.90E-01 LLD<7.90E-01 
FE-59 LLD<7.73E-01 LLD<7.73E-01 
ZN-65 LLD<1.58E+00 LLD<1.58E+00 
SC-46 LLD<4.87E-01 LLD<4.87E-01 
TA-182 LLD<1.28E+00 LLD<1.28E+00 
I-135 LLD<1.51E+00 LLD<1.51E+00 
CL-39 LLD<l.08E+00 LLD<l.OBE+OO 
NA-22 LLD<4.18E-01 LLD<4.18E-01 
AR-41 LLD<5.71E-Ol LLD<5.71E-01 
C0-60 LLD<3.37E-01 LLD<3.37E-01 
NA-24 LLD<6.93E-02 LLD<6.93E-02 
SR-92 LLD<4.40E-01 LLD<4.40E-01 
SCH-000 LLD<1.26E+00 LLD<1.26E+00 
CS-138 LLD<4.50E-Ol LLD<4.50E-01 
K-40 2.06E+Ol +- 4.84E+00 2.06E+Ol +- 4.84E+00 
KR-88 LLD<1.53E+00 LLD<1.53E+00 
TL-209 LLD<2.47E-01 LLD<2.47E-01 
LA-140 LLD<3.98E-Ol LLD<3.98E-01 
AL-26 LLD<2.94E-01 LLD<2.94E-01 
MN-56 LLD<1.72E+00 LLD<1.72E+00 
RB-88 LLD<2.45E+00 LLD<2.45E+00 

-------------------- --------------------Total 2.60E+Ol +- 4.96E+00 2.60E+Ol +- 4.96E+00 ~ 
,? 

" 
Error Quotation at 1. 96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0033 

• 

• 

.·~ 

• 



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+OO 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 OJ@ 



* 
* 

C-( 

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

GAMMA S P E C T R U M A N A L Y S I S 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 28-NOV-95 14:44:23 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

Yegular Output. 
Analysis of Spectrum saved in Disk File SD0017 
Measured by: dlv 

Sample Description: C-9 Soil 
Geometry Description: Capsule 
Sample Size: 4.0300E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+OO 

COLLECT started on 28-NOV-95 at 14:29:26 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

• 



~rw 
'' 

p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 477.99 239.10 1.4 
2 677.54 338.78 1.6 
3 704.65 352.32 1.4 
4 1021.72 510.75 1.0 

5 1123.20 561.47 1.8 
6 1167.45 583.58 2.3 
7$ 1323.65 661.66 1.3 
8E 1639.67 819.66 0.7 
9 1822.66 911.17 1.0 

10 2921.62 1461.07 1.7 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

E - Multiplet Analysis ERROR 

28-NOV-95 14:44:23 

ANA L Y S I S 

Backgnd Net Area Error Nuclides 
counts counts % 

70. 70. 44.5 PB-212 
8 . 34. 43.0 AC-228 

16. 21. 71.0 PB-214 
11. 14. 88.7 TL-208,NA-22, 

ANN-RD 
3. 7 . 109.9 Y-92 
4. 32. 39.9 TL-208 

13. 31. 51.0 CS-137 
4 . 7 . 114.8 
5 . 25. 48.0 AC-228 
4. 37. 36.5 K-40 

$ - Multiplet Analysis Terminated because of no CHI-SQ improvement 

IJ0:~ 



hgtrw 28-NOV-95 14:44:23 

•
mple: C-9 Soil 
ta collected on 28-NOV-95 at 14:29:26 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 

t -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 

R A D I 0 N U C L I D E A N A L Y S I S 

Activity Concentration in pCi /gm 
Decay 

R E P 0 R T 

Measured Error corrected Error 

LLD<5.45E+00 
LLD<3.25E+01 
LLD<3.24E+02 
LLD<2.48E+00 
LLD<1.58E+01 
LLD<9.70E-01 
LLD<3.22E-01 
LLD<1.36E+00 
LLD<2.92E+00 
LLD<2.73E-01 
LLD<2.32E+00 
LLD<4.74E-01 
LLD<3.54E-01 
LLD<1.13E+01 
LLD<1.31E+00 
LLD<2.67E-01 
LLD<8.08E+00 
LLD<6.33E-01 
LLD<3.34E+00 
LLD<3.44E-01 
LLD<3.50E+00 
LLD<2.41E+00 

1. 38E+00 +
LLD<1.12E+01 
LLD<3.10E-01 
LLD<1.17E+00 
LLD<4.46E-01 
LLD<2.08E+00 
LLD<3.70E-01 
LLD<3.7SE-01 
LLD<2.70E+00 
LLD<1.85E+00 
LLD<1.08E+01 

8.28E-01 +
LLD<7.05E-01 
LLD<3.84E-01 
LLD<5.73E-01 
LLD<7.35E-01 
LLD<1.40E+01 
LLD<3.37E-01 
LLD<1.00E+00 
LLD<1.20E+02 
LLD<3.45E+00 
LLD<4.68E-01 
LLD<4.31E-01 
LLD<1.16E+02 

LLD<5.45E+00 
LLD<3.25E+01 
LLD<3.24E+02 
LLD<2.48E+00 
LLD<1.58E+01 
LLD<9.70E-01 
LLD<3.22E-01 
LLD<1.36E+00 
LLD<2.92E+00 
LLD<2.73E-01 
LLD<2.32E+00 
LLD<4.74E-01 
LLD<3.54E-01 
LLD<1.13E+01 
LLD<1.31E+00 
LLD<2.67E-01 
LLD<8.08E+00 
LLD<6.33E-01 
LLD<3.34E+00 
LLD<3.44E-01 
LLD<3.50E+00 
LLD<2.41E+00 

6.15E-01 1.38E+00 
LLD<1.12E+01 
LLD<3.10E-01 
LLD<1.17E+00 
LLD<4.46E-01 
LLD<2.08E+00 
LLD<3.70E-01 
LLD<3.75E-01 
LLD<2.70E+00 
LLD<1.85E+00 
LLD<1.08E+01 

S.BBE-01 8.28E-01 
LLD<7.05E-01 
LLD<3.84E-01 
LLD<5.73E-01 
LLD<7.35E-01 
LLD<1.40E+01 
LLD<3.37E-01 
LLD<1.00E+00 
LLD<1.20E+02 
LLD<3.45E+00 
LLD<4.68E-01 
LLD<4.31E-01 
LLD<1.16E+02 

+- 6.15E-01 

+- S.BBE-01 



SR-85 LLD<5.09E-01 
I-133 LLD<4.67E-01 
BA-140 LLD<1.32E+00 .r 91M LLD<3.99E-01 

-207 LLD<4.61E-01 
.,,l·L-208 2.06E+00 +- 8.23E-01 

SB-124 LLD<4.89E-01 
CS-134 LLD<5.65E-01 
BI-214 LLD<1.39E+00 
RU-106 LLD<4.17E+00 
LA-142 LLD<8.39E-01 
AG-110M LLD<1.10E+00 
NB-97 LLD<1.11E+00 
CS-137 8.24E-01 +- 4.21E-01 
I-132 LLD<6.19E-01 
W-187 LLD<1.58E+00 
ZR-97 LLD<4.25E-01 
ZR-95 LLD<8.27E-01 
NB-95 LLD<4.94E-01 
TL-210 LLD<3.16E+00 
C0-58 LLD<4.54E-01 
CS-136 LLD<5.17E-01 
MN-54 LLD<5.77E-01 
C0-56 LLD<4.29E-01 
I-134 LLD<4.87E-01 
TL-207 LLD<3.34E+02 
Y-88 LLD<3.80E-01 
AC-228 2.94E+00 +- 1.41E+00 

R--152 LLD<5.01E+00 
.. ··234M LLD<5.18E+00 
... :::~91 LLD<1.53E+00 

'RB-89 LLD<8.80E-01 
FE-59 LLD<1.05E+00 
ZN-65 LLD<1.07E+00 
SC-46 LLD<5.78E-01 
TA-182 LLD<1.65E+00 
I-135 LLD<1.47E+00 
CL-39 LLD<1.07E+00 
NA-22 LLD<5.52E-01 
AR-41 LLD<6.03E-01 
C0-60 LLD<6.12E-01 
NA-24 LLD<4.89E-01 
SR-92 LLD<8.78E-01 
SCH-000 LLD<2.83E+00 
CS-138 LLD<3.96E-01 
K-40 1.60E+01 +- 5.85E+00 
KR-88 LLD<3.23E+00 
TL-209 LLD<4.24E-01 
LA-140 LLD<4.21E-01 
AL-26 LLD<3.70E-01 
MN-56 LLD<1.39E+00 
RB-88 LLD<2.39E+00 

--------------------
Total 2.40E+01 +- 6.15E+00 
c 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLD<5.09E-01 
LLD<4.67E-01 
LLD<1.32E+00 
LLD<3.99E-01 
LLD<4.61E-01 

2.06E+00 +- 8.23E-01 
LLD<4.89E-01 
LLD<5.65E-01 
LLD<1.39E+00 
LLD<4.17E+00 
LLD<8.39E-01 
LLD<1.10E+00 
LLD<1.11E+00 

8.24E-01 +- 4.21E-01 
LLD<6.19E-01 
LLD<1.58E+00 
LLD<4.25E-01 
LLD<8.27E-01 
LLD<4.94E-01 
LLD<3.16E+00 
LLD<4.54E-01 
LLD<5.17E-01 
LLD<5.77E-01 
LLD<4.29E-01 
LLD<4.87E-01 
LLD<3.34E+02 
LLD<3.80E-01 

2.94E+00 +- 1.41E+00 
LLD<5.01E+00 
LLD<5.18E+00 
LLD<1.53E+00 
LLD<8.80E-01 
LLD<1.05E+00 
LLD<1.07E+00 
LLD<5.78E-01 
LLD<1.65E+00 
LLD<1.47E+00 
LLD<1.07E+00 
LLD<5.52E-01 
LLD<6.03E-01 
LLD<6.12E-01 
LLD<4.89E-01 
LLD<8.78E-01 
LLD<2.83E+00 
LLD<3.96E-01 

1.60E+01 +- 5.85E+00 
LLD<3.23E+00 
LLD<4.24E-01 
LLD<4.21E-01 
LLD<3.70E-01 
LLD<1.39E+00 
LLD<2.39E+00 

--------------------
2.40E+01 +- 6.15E+00 



Results saved in File SD0017 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

ntroid Energy Net Area Error Garmnas/sec 

"'" 
-lannel 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 
OH~ 

.·~'\ 
>'._ 



c- If 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* G A M M A S P E C T R U M A N A L Y S I S * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 28-NOV-95 14:58:17 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

Wgular Output. 
Analysis of Spectrum saved in Disk File SD0019 
Measured by: dlv 

Sample Description: C-19 Soil 
Geometry Description: Capsule 
Sample Size: 6.4800E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

COLLECT started on 28-NOV-95 at 14:45:20 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 ,.._ 
p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 185.83 93.19 0.7 
2 477.90 239.05 2.2 
3 676.55 338.28 1.3 
4 704.16 352.07 1.1 
5 1165.54 582.63 3.2 
6 1189.09 594.40 0.6 
7 1218.53 609.11 2.4 
8 1323.05 661.36 1.0 
9 1571.29 785.47 0.7 

10 1823.60 911.63 1.6 
11 2922.11 1461.32 2.8 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

28-NOV-95 14:58:17 

ANA L y s I S 

Backgnd Net Area Error Nuclides 
counts counts % 

87. 42. 75.2 TH-234,TH-234 
75. 108. 31.6 PB-212 
10. 21. 61.6 AC-228 
34. 58. 41.1 PB-214 

7. 36. 39.9 TL-208 
1. 13. 61.9 I-134 

13. 42. 40.3 BI-214 
12. 20. 72.5 CS-137 
1. 7 . 86.8 BI-212,PB-214, 

PA234M 
9 . 15. 80.0 AC-228 
2. 89. 21.4 K-40 



hgtrw 28-NOV-95 14:58:17 

'

mple: C-19 Soil · 
ta collected on 28-NOV-95 at 14:45:20 

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

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.32E+00 LLD<3.32E+00 
TH-234 LLD<2.67E+01 LLD<2.67E+01 

TH-230 LLD<2.03E+02 LLD<2.03E+02 
XE-133 LLD<1.60E+00 LLD<1.60E+00 
CD-109 LLD<1.07E+01 LLD<1.07E+01 

SCL-000 LLD<7.47E-01 LLD<7.47E-01 

C0-57 LLD<2.48E-01 LLD<2.48E-01 
PA-234 LLD<9.62E-01 LLD<9.62E-01 
CE-144 LLD<1.91E+00 LLD<1.91E+00 
TC-99M LLD<2.41E-01 LLD<2.41E-01 
U-235 LLD<1.77E+00 LLD<1.77E+00 
CE-141 LLD<4.08E-01 LLD<4.08E-01 
KR-85M LLD<2.69E-01 LLD<2.69E-01 

XE-131M LLD<8.91E+00 LLD<8.91E+00 .-, ,-139 LLD<1.03E+00 LLD<1.03E+00 

-139 LLD<2.08E-01 LLD<2.08E-01 
-226 LLD<5.50E+00 LLD<5.50E+00 

BA-141 LLD<5.58E-01 LLD<5.58E-01 
KR-89 LLD<2.40E+00 LLD<2.40E+00 
TE-132 LLD<2.22E-01 LLD<2.22E-01 
XE-133M LLD<2.58E+00 LLD<2.58E+00 
TH-227 LLD<2.09E+00 LLD<2.09E+00 
PB-212 1.32E+00 +- 4.20E-01 1.32E+00 +- 4.20E-01 

RA-224 LLD<5.86E+00 LLD<5.86E+00 
XE-135 LLD<2.22E-01 LLD<2.22E-01 
XE-138 LLD<9.84E-01 LLD<9.84E-01 
SE-75 LLD<3.52E-01 LLD<3.52E-01 
NP-239 LLD<1.47E+00 LLD<1.47E+00 
HG-203 LLD<3.12E-01 LLD<3.12E-01 
IR-192 LLD<3.09E-01 LLD<3.09E-01 
CR-51 LLD<1.70E+00 LLD<1.70E+00 
SCM-000 LLD<1.08E+00 LLD<1.08E+00 
BI-211 LLD<8.95E+00 LLD<8.95E+00 
PB-214 1.39E+00 +- 5.71E-01 1.39E+00 +- 5.71E-01 

BA-133 LLD<6.84E-01 LLD<6.84E-01 
I-131 LLD<2.67E-01 LLD<2.67E-01 
SN-113 LLD<3.44E-01 LLD<3.44E-01 
KR-87 LLD<4.72E-01 LLD<4.72E-01 
PB-211 LLD<8.07E+00 LLD<8.07E+00 
AU-198 LLD<2.67E-01 LLD<2.67E-01 ,-125 LLD<8.49E-01 LLD<8.49E-01 

-212 LLD<8.69E+01 LLD<8.69E+01 
E-7 LLD<2.59E+00 LLD<2.59E+00 

HF-181 LLD<3.40E-01 LLD<3.40E-01 
RU-103 LLD<2.79E-01 LLD<2.79E-01 
KR-85 LLD<7.18E+01 LLD<7.18E+01 



SR-85 LLD<3.14E-01 
I-133 LLD<2.25E-01 
BA-140 LLD<1.19E+00 

;t-91M LLD<2.74E-01 
-207 LLD<3.34E-01 

.i.L-208 LLD<1.07E+00 
SB-124 LLD<3.16E-01 
CS-134 LLD<6.01E-01 
BI-214 1.49E+00 +- 6.00E-01 
RU-106 LLD<2.83E+00 
LA-142 LLD<6.45E-01 
AG-110M LLD<5.62E-01 
NB-97 LLD<5.66E-01 
CS-137 3.26E-01 +- 2.37E-01 
I-132 LLD<3.89E-01 
W-187 LLD<1.15E+00 
ZR-97 LLD<3.75E-01 
ZR-95 LLD<6.49E-01 
NB-95 LLD<3.79E-01 
TL-210 LLD<1.77E+00 
C0-58 LLD<3.45E-01 
CS-136 LLD<3.35E-01 
MN-54 LLD<3.59E-01 
C0-56 LLD<2.94E-01 
I-134 LLD<3.44E-01 
TL-207 LLD<3.08E+02 
Y-88 LLD<4.26E-01 
AC-228 1.09E+00 +- 8.74E-01 
EU-152 LLD<4.10E+00 

r'·s-234M LLD<3.36E+00 
,,:._91 LLD<9.50E-01 ·~· "• .. "'.RB-89 LLD<8.09E-01 

FE-59 LLD<6.08E-01 
ZN-65 LLD<9.23E-01 
SC-46 LLD<5.21E-01 
TA-182 LLD<1.33E+00 
I-135 LLD<1.40E+00 
CL-39 LLD<8.80E-01 
NA-22 LLD<4.75E-01 
AR-41 LLD<4.48E-01 
C0-60 LLD<3.67E-01 
NA-24 LLD<4.73E-01 
SR-92 LLD<1.88E-01 
SCH-000 LLD<1.24E+00 
CS-138 LLD<6.93E-01 
K-40 2.38E+01 +- 5.15E+00 
KR-88 LLD<3.12E+00 
TL-209 LLD<8.19E-01 
LA-140 LLD<2.29E-01 
AL-26 LLD<3.74E-01 
MN-56 LLD<1.36E+00 
RB-88 LLD<1.49E+00 

--------------------
Total 2.94E+01 +- 5.31E+00 

~ 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLD<3.14E-01 
LLD<2.25E-01 
LLD<1.19E+00 
LLD<2.74E-01 
LLD<3.34E-01 
LLD<1.07E+00 
LLD<3.16E-01 
LLD<6.01E-01 

1.49E+00 +- 6.00E-01 
LLD<2.83E+00 
LLD<6.45E-01 
LLD<5.62E-01 
LLD<5.66E-01 

3.26E-01 +- 2.37E-01 
LLD<3.89E-01 
LLD<1.15E+00 
LLD<3.75E-01 
LLD<6.49E-01 
LLD<3.79E-01 
LLD<1.77E+00 
LLD<3.45E-01 
LLD<3.35E-01 
LLD<3.59E-01 
LLD<2.94E-01 
LLD<3.44E-01 
LLD<3.08E+02 
LLD<4.26E-01 

1.09E+00 +- 8.74E-01 
LLD<4.10E+00 
LLD<3.36E+00 
LLD<9.50E-01 
LLD<8.09E-01 
LLD<6.08E-01 
LLD<9.23E-01 
LLD<5.21E-01 
LLD<1.33E+00 
LLD<1.40E+00 
LLD<8.80E-01 
LLD<4.75E-01 
LLD<4.48E-01 
LLD<3.67E-01 
LLD<4.73E-01 
LLD<1.88E-01 
LLD<1.24E+00 
LLD<6.93E-01 

2.38E+01 +- 5.15E+00 
LLD<3.12E+00 
LLD<8.19E-01 
LLD<2.29E-01 
LLD<3.74E-01 
LLD<1.36E+00 
LLD<1.49E+00 

--------------------
2.94E+01 +- 5.31E+00 



Results saved in File SD0019 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

/''ntroid 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 

O;@ 



c--~ 
* * * * * * * * * * * * * * * * * * * 

GAMMA SPECTRUM 

* * * * * * * * * 

A N A L Y S I S 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 28-NOV-95 15:18:21 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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 . 

• gular Output. 
Analysis of Spectrum saved in 
Measured by: dlv 

Sample Description: C-6 Soil 
Geometry Description: Capsule 
Sample Size: 8.2900E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Disk File SD0020 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+OO 

COLLECT started on 28-NOV-95 at 14:59:12 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 , 
p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 477.85 239.03 1.7 
2 703.67 351.83 1.5 
3 1166.66 583.19 2.3 
4$ 1218.30 609.00 1.3 
5N 1822.69 911.18 0.8 
6 2921.11 1460.82 3.3 
7 3528.80 1765.15 1.0 

Error Quotation at 1.96 sigma 
Peak Confid'ence iuevel at 95.0% 

28-NOV-95 15:18:21 

ANA L Y S I S 

Backgnd Net Area Error Nuclides 
counts counts % 

60. 113. 28.6 PB-212 
23. 48. 42.2 BI-211,PB-214 
11. 33. 45.7 TL-208 
10. 28. 49.7 XE-135,BI-214 
10. 10. 117.1 AC-228 

2. 102. 20.1 K-40 
0 . 7 . 74.1 BI-214 

N - Multiplet Artalysis did NOT cdnverge 
$ - Multiplet Analysis Te'rminat~d because of no CHI-SQ improvetneht 



hgtrw 28-NOV-95 15:18:21 

t mple: C-6 Soil 
ta collected on 28-NOV-95 at 14:59:12 
cayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<2.98E+00 LLD<2.98E+00 
TH-234 LLD<1.86E+01 LLD<1.86E+01 
TH-230 LLD<1.83E+02 LLD<1.83E+02 
XE-133 LLD<1.21E+00 LLD<1.21E+00 
CD-109 LLD<8.97E+00 LLD<8.97E+00 
SCL-000 LLD<5.28E-01 LLD<5.28E-01 
C0-57 LLD<1.75E-01 LLD<1.75E-01 
PA-234 LLD<7.59E-01 LLD<7.59E-01 
CE-144 LLD<1.54E+00 LLD<1.54E+00 
TC-99M LLD<1.74E-01 LLD<1.74E-01 
U-235 LLD<1.38E+00 LLD<1.38E+00 
CE-141 LLD<3.05E-01 LLD<3.05E-01 
KR-85M LLD<1.99E-01 LLD<1.99E-01 
XE-131M LLD<6.65E+00 LLD<6.65E+00 t-., 
BA-139 LLD<8.39E-01 LLD<8.39E-01 

" 
·-139 LLD<1.70E-01 LLD<1.70E-01 .. 

-226 LLD<4.45E+00 LLD<4.45E+00 
BA-141 LLD<3.80E-01 LLD<3.80E-01 
KR-89 LLD<1.76E+00 LLD<1.76E+00 
TE-132 LLD<1.76E-01 LLD<1.76E-01 
XE-133M LLD<2.18E+00 LLD<2.18E+00 
TH-227 LLD<1.38E+00 LLD<1.38E+00 
PB-212 1.08E+00 +- 3.10E-01 1.08E+00 +- 3.10E-01 
RA-224 LLD<4.65E+00 LLD<4.65E+00 
XE-135 LLD<1.72E-01 LLD<1.72E-01 
XE-138 LLD<6.29E-01 LLD<6.29E-01 
SE-75 LLD<2.45E-01 LLD<2.45E-01 
NP-239 LLD<1.24E+00 LLD<1.24E+00 
HG-203 LLD<2.10E-01 LLD<2.10E-01 
IR-192 LLD<1.96E-01 LLD<1.96E-01 
CR-51 LLD<1.73E+00 LLD<1.73E+00 
SCM-000 LLD<8.28E-01 LLD<8.28E-01 
BI-211 7.74E+00 +- 3.27E+00 7.74E+00 +- 3.27E+00 
PB-214 9.03E-01 +- 3.82E-01 9.03E-01 +- 3.82E-01 
BA-133 LLD<5.20E-01 LLD<5.20E-01 
I-131 LLD<2.25E-01 LLD<2.25E-01 
SN-113 LLD<3.07E-01 LLD<3.07E-01 
KR-87 LLD<4.18E-01 LLD<4.18E-01 
PB-211 LLD<7.58E+00 LLD<7.58E+00 
AU-198 LLD<1.92E-01 LLD<1.92E-01 

411-125 LLD<7.30E-01 LLD<7.30E-01 
-212 LLD<4.79E+01 LLD<4.79E+01 
-7 LLD<1.66E+00 LLD<1.66E+00 

HF-181 LLD<2.45E-01 LLD<2.45E-01 
RU-103 LLD<2.30E-01 LLD<2.30E-01 
KR-85 LLD<5.11E+01 LLD<5.11E+01 



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 

"'"""'".1..1-208 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 
C0-58 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 
C0-56 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 
' ,,;_ 91 LLD<1.24E+00 LLD<1.24E+00 
"T:B"-ag 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<l.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 
C0-60 LLD<2.92E-01 LLD<2.92E-01 
NA-24 LLD<2.51E-01 LLD<2.51E-01 
SR-92 LLD<3.S9E-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 

F 
~'~~. 

Error Quotation at 1. 96 Sigma 
LLD Confidence Level at 95.0% 



, I 

Results saved in File SD0020 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

""ntroid 
mnel 

Energy Net Area Error Gammas/sec 
keV counts % 

1166.66 583.19 
3528.80 1765.15 

o;@ 

11/!'. 
,!: ~·- '.'.. 

·.,,... 

33. 
7. 

45.7 
74.1 

1.04E+01 
5.19E+00 



{_--/?__ 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* G A M M A S P E C T R U M A N A L Y S I S * 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 28-NOV-95 15:35:30 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number:. 

1.0 
1 

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. 

411lgular Output. 
Analysis of Spectrum saved in Disk File SD0021 
Measured by: dlv 

Sample Description: C-12 Soil 
Geometry Description: Capsule 
Sample Size: 9.6000E+02 grn 
Standard Size: 8.8840E+02 grn 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

COLLECT started on 28-NOV-95 at 15:19:54 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

p E A K 
llt\'-o'#'..,. 

PK Centroid Energy FWHM 
channel keV keV 

1 478.14 239.17 1.2 
2 591.81 295.95 0.9 
3 677.06 338.54 1.6 
4 704.12 352.06 1.9 
5 1218.98 609.34 1.7 
6 1323.65 661.66 1.5 
7 1534.59 767.11 1.4 
8 2921.31 1460.92 2.3 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

28-NOV-95 15:35:30 

ANA L y s I S 

Backgnd Net Area Error Nuclides 
counts counts % 

48. 68. 39.5 PB-212 
21. 41. 46.2 PB-214 
15. 22. 68.1 AC-228 
24. 50. 39.7 BI-211,PB-214 
16. 28. 58.7 BI-214 
19. 47. 41.0 CS-137 
1. 8. 80.7 PA234M,I-134 
2. 92. 21.0 K-40 



, I 

hgtrw 28-NOV-95 15:35:30 

•
ple: C-12 Soil 
a collected on 28-NOV-95 at 15:19:54 

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

R AD I 0 N U C L I D E AN A L Y S I S R E P 0 R T 

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<6.88E+00 LLD<6.88E+00 
SCL-000 LLD<5.22E-01 LLD<5.22E-01 
C0-57 LLD<1.73E-01 LLD<1.73E-01 
PA-234 LLD<6.61E-01 LLD<6.61E-01 
CE-144 LLD<1.27E+00 LLD<1.27E+00 
TC-99M LLD<1.34E-01 LLD<1.34E-01 
U-235 LLD<1.18E+00 LLD<1.18E+00 
CE-141 LLD<2.46E-01 LLD<2.46E-01 
KR-85M LLD<1.61E-01 LLD<1.61E-01 
XE-131M LLD<6.75E+00 LLD<6.75E+00 .-139 LLD<7.01E-01 LLD<7.01E-01 

-139 LLD<1.42E-01 LLD<1.42E-01 
-226 LLD<3.84E+00 LLD<3.84E+00 

BA-141 LLD<3.41E-01 LLD<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<4.49E-01 LLD<4.49E-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 LLD<2.29E-01 LLD<2.29E-01 
I-133 LLD<2.02E-01 LLD<2.02E-01 
BA-140 LLD<6.46E-01 LLD<6.46E-01 
.. 91M LLD<2.17E-01 LLD<2.17E-01 
,. 207 LLD<2.20E-01 LLD<2.20E-01 

--208 LLD<7.00E-01 LLD<7.00E-01 
SB-124 LLD<2.31E-01 LLD<2.31E-01 
CS-134 LLD<3.61E-01 LLD<3.61E-01 
BI-214 6.68E-01 +- 3.92E-01 6.68E-01 +- 3.92E-01 
RU-106 LLD<2.25E+00 LLD<2.25E+00 
LA-142 LLD<3.43E-01 LLD<3.43E-01 
AG-110M LLD<5.85E-01 LLD<5.85E-01 
NB-97 LLD<5.90E-01 LLD<5.90E-01 
CS-137 5.30E-01 +- 2.18E-01 5.30E-01 +- 2.18E-01 
I-132 LLD<3.21E-01 LLD<3.21E-01 
W-187 LLD<6.62E-01 LLD<6.62E-01 
ZR-97 LLD<1.97E-01 LLD<1.97E-01 
ZR-95 LLD<3.30E-01 LLD<3.30E-01 
NB-95 LLD<1.94E-01 LLD<1.94E-01 
TL-210 LLD<1.22E+00 LLD<1.22E+00 
C0-58 LLD<2.33E-01 LLD<2.33E-01 
CS-136 LLD<2.03E-01 LLD<2.03E-01 
MN-54 LLD<2.55E-01 LLD<2.55E-01 
C0-56 LLD<3.05E-01 LLD<3.05E-01 
I-134 LLD<3.50E-01 LLD<3.50E-01 
TL-207 LLD<1.34E+02 LLD<1.34E+02 
Y-88 LLD<1.85E-01 LLD<1.85E-01 
AC-228 LLD<1.17E+00 LLD<1.17E+00 

,-152 LLD<2.75E+00 LLD<2.75E+00 
.:;:-234M LLD<3.22E+00 LLD<3.22E+00 
.'·91 LLD<1.10E+00 LLD<1.10E+00 

~..::B-89 LLD<6.10E-01 LLD<6.10E-01 
FE-59 LLD<3.46E-01 LLD<3.46E-01 
ZN-65 LLD<7.54E-01 LLD<7.54E-01 
SC-46 LLD<3.49E-01 LLD<3.49E-01 
TA-182 LLD<1.06E+00 LLD<1.06E+00 
I-135 LLD<1.05E+00 LLD<1.05E+00 
CL-39 LLD<6.92E-01 LLD<6.92E-01 
NA-22 LLD<3.15E-01 LLD<3.15E-01 
AR-41 LLD<2.87E-01 LLD<2.87E-01 
C0-60 LLD<3.37E-01 LLD<3.37E-01 
NA-24 LLD<3.23E-01 LLD<3.23E-01 
SR-92 LLD<3.18E-01 LLD<3.18E-01 
SCH-000 LLD<1.58E+00 LLD<1.58E+00 
CS-138 LLD<3.25E-01 LLD<3.25E-01 
K-40 1.66E+01 +- 3.53E+00 1.66E+01 +- 3.53E+00 
KR-88 LLD<1.55E+00 LLD<1.55E+00 
TL-209 LLD<1.·78E-01 LLD<1.78E-01 
LA-140 LLD<2.41E-01 LLD<2.41E-01 
AL-26 LLD<5.71E-02 LLD<5.71E-02 
MN-56 LLD<2.14E-01 LLD<2.14E-01 
RB-88 LLD<8.79E-01 LLD<8.79E-01 

-------------------- --------------------
Total 2.61E+01 +- 4.53E+00 2.61E+01 +- 4.53E+00 

"' 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0021 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

rntroid Energy Net Area Error Gammas/sec 
"' .nnel keV counts % 

591.81 295.95 41. 46.2 6.57E+00 
677.06 338.54 22. 68.1 3.97E+00 

1534.59 767.11 8. 80.7 3.50E+00 
Ot@ 

" 
~\t;p .(;;. 



C -IY 

* * * * * * * * * * 

GAMMA 
* 

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

S P E C T R U M A N A L Y S I S 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 28-NOV-95 15:50:48 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

41tgular Output. 
Analysis of Spectrum saved in Disk File SD0022 
Measured by: dlv 

Sample Description: C-18 Soil 
Geometry Description: Capsule 
Sample Size: 7.1100E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

COLLECT started on 28-NOV-95 at 15:38:00 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 ,. 
p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 372.45 186.38 1.9 
2 477.90 239.05 1.4 
3 591.75 295.92 0.8 
4 704.45 352.22 1.4 
5 1021.51 510.65 2.6 

6 1167.74 583.73 2.6 
7 1218.83 6.09. 26 2.8 
8 1822.48 911.08 1.0 
9 2921.68 1461.10 1.7 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

28-NOV-95 15:50:48 

ANA L y s I s 
Backgnd Net Area Error Nuclides 
counts counts % 

33. 84. 28.8 U-235,RA-226 
62. 100. 31.7 PB-212 
28. 30. 65.5 PB-214 
32. 28. 73.4 PB-214 
18. 30. 57.1 TL-208,NA-22, 

ANN-RD 
7 . 28. 47.3 TL-208 

16. 34. 50.4 BI-214 
3 . 16. 61.3 AC-228 
3. 85. 22.4 K-40 



hgtrw 28-NOV-95 15:50:48 

•
mple: C-18 Soil 
ta collected on 28-NOV-95 at 15:38:00 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 

t -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 

R A D I 0 N U C L I D E A N A L Y S I S REPORT 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<3.42E+00 
LLD<2.42E+01 
LLD<2.43E+02 
LLD<1.63E+00 
LLD<1.23E+01 
LLD<7.40E-01 
LLD<2.46E-01 
LLD<7.70E-01 
LLD<1.97E+00 
LLD<2.19E-01 
LLD<1.57E+00 
LLD<3.32E-01 
LLD<2.62E-01 
LLD<8.12E+00 
LLD<1.06E+00 
LLD<2.15E-01 

9.25E+00 +
LLD<5.53E-01 
LLD<2.50E+00 
LLD<2.18E-01 
LLD<2.33E+00 
LLD<1.60E+00 

1.12E+00 +
LLD<5.03E+00 
LLD<1.88E-01 
LLD<7.39E-01 
LLD<2.67E-01 
LLD<1.30E+00 
LLD<2.25E-01 
LLD<2.40E-01 
LLD<1.87E+00 
LLD<1.10E+00 
LLD<6.74E+00 

6 .·22E-01 +
LLD<5.10E-01 
LLD<2.93E-01 
LLD<3.65E-01 
LLD<4.32E-01 
LLD<8.41E+00 
LLD<2.27E-01 
LLD<7.83E-01 
LLD<7.56E+01 
LLD<2.39E+00 
LLD<2.87E-01 
LLD<2.49E-01 
LLD<8.86E+01 

LLD<3.42E+00 
LLD<2.42E+01 
LLD<2.43E+02 
LLD<1.63E+00 
LLD<1.23E+01 
LLD<7.40E-01 
LLD<2.46E-01 
LLD<7.70E-01 
LLD<1.97E+00 
LLD<2.19E-01 
LLD<1.57E+00 
LLD<3.32E-01 
LLD<2.62E-01 
LLD<8.12E+00 
LLD<1.06E+00 
LLD<2.15E-01 

2.67E+00 9.25E+00 
LLD<5.53E-01 
LLD<2.50E+00 
LLD<2.18E-01 
LLD<2.33E+00 
LLD<1.60E+00 

3.55E-01 1.12E+00 
LLD<5.03E+00 
LLD<1.88E-01 
LLD<7.39E-01 
LLD<2.67E-01 
LLD<1.30E+00 
LLD<2.25E-01 
LLD<2.40E-01 
LLD<1.87E+00 
LLD<1.10E+00 
LLD<6.74E+00 

4.57E-01 6.22E-01 
LLD<5.10E-01 
LLD<2.93E-01 
LLD<3.65E-01 
LLD<4.32E-01 
LLD<8.41E+00 
LLD<2.27E-01 
LLD<7.83E-01 
LLD<7.56E+01 
LLD<2.39E+00 
LLD<2.87E-01 
LLD<2.49E-01 
LLD<8.86E+01 

+- 2.67E+00 

+- 3.55E-01 

+- 4.57E-01 



SR-85 LLD<3.87E-01 LLD<3.87E-01 
I-133 LLD<2.96E-01 LLD<2.96E-01 
BA-140 LLD<1.03E+00 LLD<1.03E+00 

,,,.... 91M LLD<3.21E-01 LLD<3.21E-01 
·207 LLD<2.69E-01 LLD<2.69E-01 

' ... l"L- 208 1.02E+00 +- 4.84E-01 1.02E+00 +- 4.84E-01 
SB-124 LLD<2.94E-01 LLD<2.94E-01 
CS-134 LLD<5.03E-01 LLD<5.03E-01 
BI-214 1.09E+00 +- 5.52E-01 1.09E+00 +- 5.52E-01 
RU-106 LLD<2.82E+00 LLD<2.82E+00 
LA-142 LLD<6.02E-01 LLD<6.02E-01 
AG-110M LLD<5.75E-01 LLD<5.75E-01 
NB-97 LLD<S.SOE-01 LLD<5.80E-01 
CS-137 LLD<4.33E-01 LLD<4.33E-01 
1-132 LLD<3.91E-01 LLD<3.91E-01 
W-187 LLD<1.14E+00 LLD<1.14E+00 
ZR-97 LLD<3.33E-01 LLD<3.33E-01 
ZR-95 LLD<4.34E-01 LLD<4.34E-01 
NB-95 LLD<3.40E-01 LLD<3.40E-01 
TL-210 LLD<1.79E+00 LLD<1.79E+00 
C0-58 LLD<2.65E-01 LLD<2.65E-01 
CS-136 LLD<2.66E-01 LLD<2.66E-01 
MN-54 LLD<2.78E-01 LLD<2.78E-01 
C0-56 LLD<3.74E-01 LLD<3.74E-01 
I-134 LLD<4.22E-01 LLD<4.22E-01 
TL-207 LLD<2.62E+02 LLD<2.62E+02 
Y-88 LLD<3.35E-01 LLD<3.35E-01 
AC-228 1.04E+00 +- 6.41E-01 1.04E+00 +- 6.41E-01 

~~u::~~:M LLD<3.87E+00 LLD<3.87E+00 
LLD<4.29E+00 LLD<4.29E+00 

,,<·91 LLD<1.29E+00 LLD<1.29E+00 
"~•'fis-a9 LLD<9.52E-01 LLD<9.52E-01 

FE-59 LLD<7.94E-01 LLD<7.94E-01 
ZN-65 LLD<9.91E-01 LLD<9.91E-01 
SC-46 LLD<4.18E-01 LLD<4.18E-01 
TA-182 LLD<1.19E+00 LLD<1.19E+00 
I-135 LLD<1.41E+00 LLD<1.41E+00 
CL-39 LLD<1.02E+00 LLD<1.02E+00 
NA-22 LLD<3.59E-01 LLD<3.59E-01 
AR-41 LLD<3.65E-01 LLD<3.65E-01 
C0-60 LLD<3.58E-01 LLD<3.58E-01 
NA-24 LLD<3.92E-01 LLD<3.92E-01 
SR-92 LLD<2.98E-01 LLD<2.98E-01 
SCH-000 LLD<1.36E+00 LLD<1.36E+00 
CS-138 LLD<4.91E-01 LLD<4.91E-01 
K-40 2.08E+01 +- 4.70E+00 2.08E+01 +- 4.70E+00 
KR-88 LLD<3.40E+00 LLD<3.40E+00 
TL-209 LLD<8.25E-01 LLD<8.25E-01 
LA-140 LLD<2.09E-01 LLD<2.09E-01 
AL-26 LLD<3.23E-01 LLD<3.23E-01 
MN-56 LLD<6.41E-01 LLD<6.41E-01 
RB-88 LLD<1.86E+00 LLD<1.86E+00 

-------------------- --------------------
Total 3.49E+01 +- 5.53E+00 3.49E+01 +- 5.53E+00 

.r 
'~.,_, 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0022 

• 

• 

• 



.,-·ntroid 
..1nnel 

591.75 
Q;@ 

,!1"'·:·.,..,,2'-, 
.,_ 

.:.1-

PEAKS NOT USED IN ANALYSIS 

Energy Net Area Error Gammas/sec 
keV counts % 

295.92 30. 65.5 4.87E+00 



{_-/3 

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

* GAMMA 
* 

S P E C T R U M A N A L Y S I S * 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 28-NOV-95 16:05:25 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

~gular Output. 
Analysis of Spectrum saved in 
Measured by: dlv 

Sample Description: C-13 Soil 
Geometry Description: Capsule 
Sample Size: 9.1800E+02 grn 
Standard Size: 8.8840E+02 grn 
Analysis Library file: ANLOOO 

Disk File SD0023 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+OO 

COLLECT started on 28-NOV-95 at 15:52:04 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 ,... 
p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.20 239.20 0.8 
2 1132.85 566.29 0.6 
3 1218.58 609.14 1.7 
4 2921.72 1461.12 3.3 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

28-NOV-95 16:05:25 

ANA L y s I S 

Backgnd Net Area Error Nuclides 
counts counts % 

50. 65. 40.2 PB-212 
4. 7. 116.4 

10. 28. 49.4 BI-214 
11. 80. 26.0 K-40 



hgtrw 28-NOV-95 16:05:25 

mple: C-13 Soil 
a collected on 28-NOV-95 at 15:52:04 

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

R AD I 0 N U C L I D E ANA L Y S I S R E p 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<2.32E+00 LLD<2.32E+00 
TH-234 LLD<1.72E+01 LLD<1.72E+01 
TH-230 LLD<1.45E+02 LLD<1.45E+02 
XE-133 LLD<1.01E+00 LLD<1.01E+00 
CD-109 LLD<7.61E+00 LLD<7.61E+00 
SCL-000 LLD<5.64E-01 LLD<5.64E-01 
C0-57 LLD<1.87E-01 LLD<1.87E-01 
PA-234 LLD<7.23E-01 LLD<7.23E-01 
CE-144 LLD<1.33E+00 LLD<1.33E+00 
TC-99M LLD<1.35E-01 LLD<1.35E-01 
U-235 LLD<1.13E+00 LLD<1.13E+00 
CE-141 LLD<2.71E-01 LLD<2.71E-01 
KR-85M LLD<1.91E-01 LLD<1.91E-01 
XE-131M LLD<6.00E+00 LLD<6.00E+00 _,..,.,..,." 

BA-139 LLD<7.58E-01 LLD<7.58E-01 
·-139 LLD<1.54E-01 LLD<1.54E-01 

-226 LLD<3.97E+00 LLD<3.97E+00 
BA-141 LLD<3.21E-01 LLD<3.21E-01 
KR-89 LLD<1.87E+00 LLD<1.87E+00 
TE-132 LLD<1.51E-01 LLD<1.51E-01 
XE-133M LLD<1.43E+00 LLD<1.43E+00 
TH-227 LLD<1.21E+00 LLD<1.21E+00 
PB-212 5.60E-01 +- 2.26E-01 5.60E-01 +- 2.26E-01 
RA-224 LLD<3.70E+00 LLD<3.70E+00 
XE-135 LLD<1.70E-01 LLD<1.70E-01 
XE-138 LLD<5.76E-01 LLD<5.76E-01 
SE-75 LLD<2.22E-01 LLD<2.22E-01 
NP-239 LLD<9.94E-01 LLD<9.94E-01 
HG-203 LLD<1.91E-01 LLD<1.91E-01 
IR-192 LLD<1.87E-01 LLD<1.87E-01 
CR-51 LLD<1.25E+00 LLD<1.25E+00 
SCM-000 LLD<8.26E-01 LLD<8.26E-01 
BI-211 LLD<5.03E+00 LLD<5.03E+00 
PB-214 LLD<6.06E-01 LLD<6.06E-01 
BA-133 LLD<3.5SE-01 LLD<3.55E-01 
I-131 LLD<1.81E-01 LLD<1.81E-01 
SN-113 LLD<1.98E-01 LLD<1.98E-01 
KR-87 LLD<2.96E-01 LLD<2.96E-01 
PB-211 LLD<6.24E+00 LLD<6.24E+00 
AU-198 LLD<1.83E-01 LLD<1.83E-01 ,-125 LLD<5.99E-01 LLD<5.99E-01 

-212 LLD<4.79E+01 LLD<4.79E+01 
-7 LLD<1.82E+00 LLD<1.82E+00 

HF-181 LLD<2.38E-01 LLD<2.38E-01 
RU-103 LLD<1.92E-01 LLD<1.92E-01 
KR-85 LLD<6.86E+01 LLD<6.86E+01 



SR-85 LLD<3.00E-01 LLD<3.00E-01 
I-133 LLD<2.08E-01 LLD<2.08E-01 
BA-140 LLD<7.86E-01 LLD<7.86E-01 

, g1M LLD<1.65E-01 LLD<1.65E-01 
·' 207 LLD<1.88E-01 LLD<1.88E-01 
"v·.~L-208 LLD<7.77E-01 LLD<7.77E-01 

SB-124 LLD<2.17E-01 LLD<2.17E-01 
CS-134 LLD<3.77E-01 LLD<3.77E-01 
BI-214 7.01E-01 +- 3.47E-01 7.01E-01 +- 3.47E-01 
RU-106 LLD<1.97E+00 LLD<1.97E+00 
LA-142 LLD<4.13E-01 LLD<4.13E-01 
AG-110M LLD<2.92E-01 LLD<2.92E-01 
NB-97 LLD<2.94E-01 LLD<2.94E-01 
CS-137 LLD<2.84E-01 LLD<2.84E-01 
1-132 LLD<2.77E-01 LLD<2.77E-01 
W-187 LLD<7.66E-01 LLD<7.66E-01 
ZR-97 LLD<2.39E-01 LLD<2.39E-01 
ZR-95 LLD<4.24E-01 LLD<4.24E-01 
NB-95 LLD<2.53E-01 LLD<2.53E-01 
TL-210 LLD<1.23E+00 LLD<1.23E+00 
C0-58 LLD<2.11E-01 LLD<2.11E-01 
CS-136 LLD<2.49E-01 LLD<2.49E-01 
MN-54 LLD<2.20E-01 LLD<2.20E-01 
C0-56 LLD<2.01E-01 LLD<2.01E-01 
I-134 LLD<2.34E-01 LLD<2.34E-01 
TL-207 LLD<1.58E+02 LLD<1.58E+02 
Y-88 LLD<2.45E-01 LLD<2.45E-01 
AC-228 LLD<1.27E+00 LLD<1.27E+00 
EU-:-152 LLD<2.33E+00 LLD<2.33E+00 

r:::\234M LLD<2.83E+00 LLD<2.83E+00 
. t".:91 LLD<1.11E+00 LLD<1.11E+00 
'"!ffi-89 LLD<5.23E-01 LLD<5.23E-01 

FE-59 LLD<4.55E-01 LLD<4.55E-01 
ZN-65 LLD<7.85E-01 LLD<7.85E-01 
SC-46 LLD<3.09E-01 LLD<3.09E-01 
TA-182 LLD<9.41E-01 LLD<9.41E-01 
I-135 LLD<1.29E+00 LLD<1.29E+00 
CL-39 LLD<7.24E-01 LLD<7.24E-01 
NA-22 LLD<3.22E-01 LLD<3.22E-01 
AR-41 LLD<2.92E-01 LLD<2.92E-01 
C0-60 LLD<2.34E-01 LLD<2.34E-01 
NA-24 LLD<2.38E-01 LLD<2.38E-01 
SR-92 LLD<3.93E-01 LLD<3.93E-01 
SCH-000 LLD<1.11E+00 LLD<1.11E+00 
CS-138 LLD<2.43E-01 LLD<2.43E-01 
K-40 1.51E+01 +- 3.97E+00 1.51E+01 +- 3.97E+00 
KR-88 LLD<1.79E+00 LLD<1.79E+00 
TL-209 LLD<4.12E-01 LLD<4.12E-01 
LA-140 LLD<1.85E-01 LLD<1.85E-01 
AL-26 LLD<1.32E-01 LLD<1.32E-01 
MN-56 LLD<9.06E-01 LLD<9.06E-01 
RB-88 LLD<1.16E+00 LLD<1.16E+00 

-------------------- --------------------
Total 1.64E+01 +- 3.99E+00 1.64E+01 +- 3.99E+00 

.~ 
"'ii>· 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0023 

• 

• 

• 



P'ntroid 
1nnel 

1132.85 
0~@ 

. '·:., 
~.~~ 

PEAKS NOT USED IN ANALYSIS 

Energy Net Area Error Gammas/sec 
keV counts % 

566.29 7. 116.4 2.09E+00 



c. -Is 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* 
G A M M A S P E C T R U M A N A L Y S I S * 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 28-NOV-95 16:19:49 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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 
Sample Size: 5.7400E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+OO 

COLLECT started on 28-NOV-95 at 16:06:45 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

II"' p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.38 239.29 1.5 
2 704.40 352.19 1.9 
3E 839.09 419.49 2.1 
4 1022.01 510.90 0.9 

5 1219.25 609.47 1.2 
6 1823.09 911.38 1.3 
7 2306.63 1153.27 3.4 
8 2921.37 1460.95 1.3 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

E - Multiplet Analysis ERROR 

28-NOV-95 16:19:49 

AN A L y s I S 

Backgnd Net Area Error Nuclides 
counts counts % 

45. 147. 21.7 PB-212 
29. 54. 41.7 PB-214 
13. 16. 90.3 GE-75 

6. 30. 43.8 TL-208,NA-22, 
ANN-RD 

7. 33. 42.3 BI-214 
1. 27. 39.8 AC-228 
3 . 13. 68.3 
0. 63. 24.7 K-40 



hgtrw 28-NOV-95 16:19:49 

mple: C-15 Soil 
a collected on 28-NOV-95 at 16:06:45 

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

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.89E+00 LLD<3.89E+00 

TH-234 LLD<2.69E+01 LLD<2.69E+Ol 

TH-230 LLD<2.54E+02 LLD<2.54E+02 
XE-133 LLD<1.83E+00 LLD<1.83E+00 

CD-109 LLD<1.23E+01 LLD<1.23E+01 

SCL-000 LLD<7.45E-01 LLD<7.45E-01 

C0-57 LLD<2.47E-01 LLD<2.47E-01 
PA-234 LLD<1.03E+00 LLD<1.03E+00 

CE-144 LLD<2.10E+00 LLD<2.10E+00 

TC-99M LLD<2.38E-01 LLD<2.38E-01 

U-235 LLD<1.71E+00 LLD<1.71E+00 

CE-141 LLD<4.61E-01 LLD<4.61E-01 

KR-85M LLD<2.69E-01 LLD<2.69E-01 
XE-131M LLD<9.25E+00 LLD<9.25E+00 I 

-, 

BA-139 LLD<1.14E+00 LLD<1.14E+00 \ 

·-139 LLD<2.32E-01 LLD<2.32E-01 
· .... 

-226 LLD<6.63E+00 LLD<6.63E+00 
BA-141 LLD<4.84E-01 LLD<4.84E-01 
KR-89 LLD<2.53E+00 LLD<2.53E+00 
TE-132 LLD<2.58E-01 LLD<2.58E-01 
XE-133M LLD<2.99E+00 LLD<2.99E+00 
TH-227 LLD<2.06E+00 LLD<2.06E+00 
PB-212 2.03E+00 +- 4.47E-01 2.03E+00 +- 4.47E-01 

RA-224 LLD<6.43E+00 LLD<6.43E+00 
XE-135 LLD<2.72E-01 LLD<2.72E-01 
XE-138 LLD<9.33E-01 LLD<9.33E-01 
SE-75 LLD<3.48E-01 LLD<3.48E-01 
NP-239 LLD<1.85E+00 LLD<1.85E+00 
HG-203 LLD<3.34E-01 LLD<3.34E-01 
IR-192 LLD<3.03E-01 LLD<3.03E-01 
CR-51 LLD<2.50E+00 LLD<2.50E+00 
SCM-000 LLD<1.47E+00 LLD<1.47E+00 
BI-211 LLD<9.17E+00 LLD<9.17E+00 
PB-214 1.45E+00 +- 6.06E-01 1.45E+00 +- 6.06E-01 

BA-133 LLD<6.98E-01 LLD<6.98E-01 
I-131 LLD<3.06E-01 LLD<3.06E-01 
SN-113 LLD<3.58E-01 LLD<3.58E-01 
KR-87 LLD<6.16E-01 LLD<6.16E-01 
PB-211 LLD<1.13E+01 LLD<1.13E+01 
AU-198 LLD<2.47E-01 LLD<2.47E-01 ,-125 LLD<1.06E+00 LLD<1.06E+00 

-212 LLD<8.30E+Ol LLD<8.30E+01 
-7 LLD<2.61E+00 LLD<2.61E+00 

HF-181 LLD<3.26E-01 LLD<3.26E-01 
RU-103 LLD<3.67E-01 LLD<3.67E-01 
KR-85 LLD<8.60E+01 LLD<8.60E+Ol 



SR-85 LLD<3.76E-01 LLD<3.76E-01 
I-133 LLD<2.40E-01 LLD<2.40E-01 
BA-140 LLD<1.17E+00 LLD<1.17E+00 

,v ·91M LLD<2.98E-01 LLD<2.98E-01 c> 

-207 LLD<2.87E-01 LLD<2.87E-01 
'>c;,;L-208 LLD<1.27E+00 LLD<1.27E+00 

SB-124 LLD<2.95E-01 LLD<2.95E-01 
CS-134 LLD<5.73E-01 LLD<5.73E-01 
BI-214 1. 32E+00 +- 5.61E-01 1.32E+00 +- 5.61E-01 
RU-106 LLD<3.84E+00 LLD<3.84E+00 
LA-142 LLD<6.41E-01 LLD<6.41E-01 
AG-110M LLD<5.25E-01 LLD<5.25E-01 
NB-97 LLD<5.29E-01 LLD<5.29E-01 
CS-137 LLD<4.49E-01 LLD<4.49E-01 
I-132 LLD<4.08E-01 LLD<4.08E-01 
W-187 LLD<1.24E+00 LLD<1.24E+00 
ZR-97 LLD<3.14E-01 LLD<3.14E-01 
ZR-95 LLD<6.78E-01 LLD<6.78E-01 
NB-95 LLD<3.47E-01 LLD<3.47E-01 
TL-210 LLD<2.38E+00 LLD<2.38E+00 
C0-58 LLD<2.91E-01 LLD<2.91E-01 
CS-136 LLD<3.03E-01 LLD<3.03E-01 
MN-54 LLD<3.26E-01 LLD<3.26E-01 
C0-56 LLD<4.25E-01 LLD<4.25E-01 
I-134 LLD<4.84E-01 LLD<4.84E-01 
TL-207 LLD<3.18E+02 LLD<3.18E+02 
Y-88 LLD<4.45E-01 LLD<4.45E-01 
AC-228 2.26E+00 +- 9.02E-01 2.26E+00 +- 9.02E-01 
EU-152 LLD<5.04E+00 LLD<5.04E+00 

.~:::::,.234M LLD<4.11E+00 LLD<4.11E+00 
...... _;;'-91 LLD<1.26E+00 LLD<1.26E+00 

RB-89 LLD<1.03E+00 LLD<1.03E+00 
FE-59 LLD<1.06E+00 LLD<1.06E+00 
ZN-65 LLD<1.28E+00 LLD<1.28E+00 
SC-46 LLD<5.04E-01 LLD<5.04E-01 
TA-182 LLD<1.53E+00 LLD<1.53E+00 
I-135 LLD<1.45E+00 LLD<1.45E+00 
CL-39 LLD<8.21E-01 LLD<8.21E-01 
NA-22 LLD<5.15E-01 LLD<5.15E-01 
:AR-41 LLD<5.41E-01 LLD<5.41E-01 
C0-60 LLD<4.70E-01 LLD<4.70E-01 
NA-24 LLD<2.28E-01 LLD<2.28E-01 
SR-92 LLD<3.69E-01 LLD<3.69E-01 
SCH-000 LLD<2.13E+00 LLD<2.13E+00 
CS-138 LLD<7.82E-01 LLD<7.82E-01 
K-40 1.90E+01 +- 4.73E+00 1.90E+01 +- 4.73E+00 
KR-88 LLD<2.27E+00 LLD<2.27E+00 
TL-209 LLD<1.45E+00 LLD<1.45E+00 
LA-140 LLD<2.95E-01 LLD<2.95E-01 
AL-26 LLD<5.57E-01 LLD<5.57E-01 
MN-56 LLD<2.30E+00 LLD<2.30E+00 
RB-88 LLD<2.43E+00 LLD<2.43E+00 

-------------------- --------------------
Total 2.60E+01 +- 4.91E+00 2.60E+01 +- 4.91E+00 

(~, 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



' I 

Results saved in File SD0024 

• 

• 

) 

• 



PEAKS NOT USED IN ANALYSIS 

,C€ntroid 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 

0~@ 



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* G A M M A S P E C T R U M A N A L Y S I S * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 29-NOV-95 07:36:18 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

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

Soil Sample Description: Background 
Geometry Description: Capsule 
Sample Size: 7.0400E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

COLLECT started on 28-NOV-95 at 16:24:55 

COLLECT Live Time: 
Real Time: 
Dead Time: 

3600. seconds 
5036. seconds 
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 

• 

' I 



hgtrw ,.. 
p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1C 150.68 75.63 1.5 
2C 155.16 77.87 1.5 
3 478.01 239.11 1.6 
4 591.41 295.75 1.7 
5 677.11 338.56 1.2 
6C 704.52 352.26 1.6 
7 1022.41 511.10 2.2 

8 1167.08 583.40 1.4 
9C 1219.13 609.41 1.9 

10 1323.77 661.72 1.6 
11 1454.65 727.15 1.0 
12 1822.40 911.04 1.7 
13 1937.79 968.75 0.7 
14$ 2239.04 1119.45 1.7 
15 2921.75 1461.14 1.9 
16 3459.91 1730.64 1.2 

~l~or Quotation at 1.96 sigma 
' /,;ik Confidence Level at 95. 0% 1 ,?./.'-" 

2 Multiplets processed. 

AN A L 

Backgnd 
counts 

430. 
406. 
276. 
118. 

96. 
99. 
72. 

49. 
49. 
49. 
40. 
34. 
42. 
15. 
13. 

2. 

C - Multiplet Analysis converged normally 

29-NOV-95 07:36:18 

y s I s 

Net Area Error Nuclides 
counts % 

180. 30.3 PB-214 
136. 31.0 PB-214 
479. 14.2 PB-212 
126. 31.4 PB-214 
114. 32.3 AC-228 
167. 23.5 PB-214 
49. 60.5 TL-208,NA-22, 

ANN-RD 
142. 23.0 TL-208 
116. 25.7 BI-214 
163. 20.7 CS-137 

18. 125.1 BI-212 
70. 36.1 AC-228 
26. 86.3 AC-228,RU-105 
18. 79.8 BI-214 

192. 15.5 K-40 
6 . 117.8 

$ - Multiplet Analysis Terminated because of no CHI-SQ improvement 



hgtrw 29-NOV-95 07:36:18 ,.iiiiii;;, 

4111mple: Background Soil 
ta collected on 28-NOV-95 at 16:24:55 

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

R AD I 0 N U C L I D E ANA L Y S I s R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<1.51E+00 LLD<1.51E+00 
TH-234 LLD<9.77E+00 LLD<9.77E+00 
TH-230 LLD<8.32E+01 LLD<8.32E+01 
XE-133 LLD<5.49E-01 LLD<5.49E-01 
CD-109 LLD<3.67E+00 LLD<3.67E+00 
SCL-000 LLD<2.21E-01 LLD<2.21E-01 
C0-57 LLD<7.34E-02 LLD<7.34E-02 
PA-234 LLD<3.34E-01 LLD<3.34E-01 
CE-144 LLD<6.26E-01 LLD<6.26E-01 
TC-99M LLD<7.75E-02 LLD<7.75E-02 
U-235 LLD<5.19E-01 LLD<5.19E-01 
CE-141 LLD<1.12E-01 LLD<1.12E-01 
KR-85M LLD<8.46E-02 LLD<8.46E-02 

~. 
XE-131M LLD<2.79E+00 LLD<2.79E+00 i, t-139 LLD<4.47E-01 LLD<4.47E-01 

-139 LLD<6.80E-02 LLD<6.80E-02 
-226 LLD<1.60E+00 LLD<1.60E+00 

BA-141 LLD<4.26E-01 LLD<4.26E-01 
KR-89 LLD<5.51E+00 LLD<5.51E+00 
TE-132 LLD<7.58E-02 LLD<7.58E-02 
XE-133M LLD<8.06E-01 LLD<8.06E-01 
TH-227 LLD<5.95E-01 LLD<5.95E-01 
PB-212 9.39E-01 +- 1.37E-01 9.39E-01 +- 1.37E-01 
RA-224 LLD<1.79E+00 LLD<1.79E+00 
XE-135 LLD<7.91E-02 LLD<7.91E-02 
XE-138 LLD<8.65E-01 LLD<8.65E-01 
SE-75 LLD<9.94E-02 LLD<9.94E-02 
NP-239 LLD<4.69E-01 LLD<4.69E-01 
HG-203 LLD<8.42E-02 LLD<8.42E-02 
IR-192 LLD<7.72E-02 LLD<7.72E-02 
CR-51 LLD<6.32E-01 LLD<6.32E-01 
SCM-000 LLD<3.67E-01 LLD<3.67E-01 
BI-211 LLD<1.33E+01 LLD<1.33E+01 
PB-214 1. 32E+00 +- 3.13E-01 1.32E+00 +- 3.13E-01 
BA-133 LLD<1.73E-01 LLD<1.73E-01 
I-131 LLD<7.71E-02 LLD<7.71E-02 
SN-113 LLD<1.18E-01 LLD<1.18E-01 
KR-87 LLD<2.47E-01 LLD<2.47E-01 
PB-211 LLD<S.OSE+OO LLD<S.OSE+OO '""""" AU-198 LLD<8.77E-02 LLD<8.77E-02 

·-125 LLD<2.51E-01 LLD<2.51E-01 
-212 LLD<2.97E+01 LLD<2.97E+01 

BE-7 LLD<7.89E-01 LLD<7.89E-01 
HF-181 LLD<8.53E-02 LLD<8.53E-02 
RU-103 LLD<8.10E-02 LLD<8.10E-02 
KR-85 LLD<2.37E+01 LLD<2.37E+01 



SR-85 LLD<1.04E-01 
I-133 LLD<9.67E-02 
BA-140 LLD<2.92E-01 

..... Y -91M LLD<1.54E-01 
-207 LLD<8.72E-02 

.J..0-208 6.45E+00 +- 1.49E+OO 
SB-124 LLD<9.34E-02 
CS-134 LLD<1.51E-01 
BI-214 1.63E+00 +- 4.22E-01 
RU-106 LLD<9.79E-01 
LA-142 LLD<2.04E-01 
AG-110M LLD<2.21E-01 
NB-97 LLD<3.09E-01 
CS-137 4.13E-01 +- 8.64E-02 
I-132 LLD<1.78E-01 
W-187 LLD<3.15E-01 
ZR-97 LLD<9.62E-02 
ZR-95 LLD<1.43E-01 
NB-95 LLD<9.40E-02 
TL-210 LLD<4.72E+00 
C0-58 LLD<8.06E-02 
CS-136 LLD<8.03E-02 
MN-54 LLD<1.04E-01 
C0-56 LLD<9.47E-02 
I-134 LLD<1.81E-01 
TL-207 LLD<4.46E+02 
Y-88 LLD<9.33E-02 
AC-228 8.48E-01 +- 3.07E-01 
EU-152 LLD<1.20E+00 

·"· ::~~~234M LLD<8.02E+00 
~.:..91 LLD<3.37E-01 

.t{B-89 LLD<S.?OE-01 
FE-59 LLD<1.50E-01 
ZN-65 LLD<3.21E-01 
SC-46 LLD<1.24E-01 
TA-182 LLD<3.37E-01 
I-135 LLD<3.71E-01 
CL-39 LLD<3.40E-01 
NA-22 LLD<1.14E-01 
AR-41 LLD<1.18E-01 
C0-60 LLD<9.57E-02 
NA-24 LLD<8.03E-02 
SR-92 LLD<1.55E-01 
SCH-000 LLD<4.29E-01 
CS-138 LLD<2.83E-01 
K-40 7.85E+00 +- 1.25E+00 
KR-88 LLD<8.81E-01 
TL-209 LLD<2.22E+00 
LA-140 LLD<9.88E-02 
AL-26 LLD<1.15E-01 
MN-56 LLD<3.64E-01 
RB-88 LLD<1.46E+00 

--------------------
Total 1.95E+01 +- 2.04E+00 

, 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLD<1.04E-01 
LLD<9.67E-02 
LLD<2.92E-01 
LLD<1.54E-01 
LLD<8.72E-02 

6.45E+00 +- 1.49E+OO 
LLD<9.34E-02 
LLD<1.51E-01 

1.63E+00 +- 4.22E-01 
LLD<9.79E-01 
LLD<2.04E-01 
LLD<2.21E-01 
LLD<3.09E-01 

4.13E-01 +- 8.64E-02 
LLD<1.78E-01 
LLD<3.15E-01 
LLD<9.62E-02 
LLD<1.43E-01 
LLD<9.40E-02 
LLD<4.72E+00 
LLD<8.06E-02 
LLD<8.03E-02 
LLD<1.04E-01 
LLD<9.47E-02 
LLD<1.81E-01 
LLD<4.46E+02 
LLD<9.33E-02 

8.48E-01 +- 3.07E-01 
LLD<1.20E+00 
LLD<8.02E+00 
LLD<3.37E-01 
LLD<5.70E-01 
LLD<1.50E-01 
LLD<3.21E-01 
LLD<1.24E-01 
LLD<3.37E-01 
LLD<3.71E-01 
LLD<3.40E-01 
LLD<1.14E-01 
LLD<1.18E-01 
LLD<9.57E-02 
LLD<8.03E-02 
LLD<1.55E-01 
LLD<4.29E-01 
LLD<2.83E-01 

7.85E+00 +- 1.25E+00 
LLD<8.81E-01 
LLD<2.22E+00 
LLD<9.88E-02 
LLD<1.15E-01 
LLD<3.64E-01 
LLD<1.46E+00 

--------------------
1.95E+01 +- 2.04E+00 



Results saved in File SD0007 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

Jitfntroid Energy Net Area Error Gammas/sec 
'lnnel 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 
0~@ 



• 

• 

• 

GAMMA SPECTROSCOPY RESULTS FROM 11/29/95 

FOR 

CELLS 17 ,37,4, 78,5,14, 7,11,8,10,62,47,46,1 



o:•• 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * "' 

GAMMA S P E C T R U M 
* 

R E C A L I B R A T I 0 N * 
* 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 
29-NOV-95 08:31:27 

A N A L Y S I S P A R A M E T E R S 
MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels First channel for Search: 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

from MCA Region FULL 
0 

1.0 
1 

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. 

~i.~gular Output. 
:·.,;cctral 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 29-NOV-95 08:31:27 

• P E A K AN A L Y S I S 

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

1? 79.82 40.25 1.5 28404. 4014. 18.1 
2? 91.34 46.01 1.5 22625. 1876. 26.2 
3$ 168.76 84.66 3.3 89442. 884. 264.4 
4$ 171.80 86.18 3.3 93315. 1839. 123.1 
5$ 175.86 88.21 3.3 98470. 2089. 99.9 PB-214,CD-109 

6? 235.03 117.76 1.6 35439. 9537. 49.3 
7? 244.02 122.25 1.6 30319. 188475. 3.3 SCL-OOO,C0-57 
8? 249.33 124.90 1.6 27290. 5687. 74.6 
9? 480.68 240.44 1.6 14197. 1436. 51.0 RA-224 

10? 489.90 245.04 1.6 13558. 35499. 3.6 
11? 495.14 247.66 1.6 13195. 1350. 55.1 
12 592.48 296.28 1.4 11125. 1845. 18.7 
13? 679.63 339.82 1.7 9256. 2945. 45.1 CS-136 
14? 688.97 344.49 1.7 10512. 89741. 1.7 BA-141, 

SCM-000 
15 735.87 367.92 1.8 7126. 2836. 10.1 
16 822.64 411.27 1.6 6919. 5672. 5.3 AU-198 
17C 888.25 444.05 1.7 6108. 7626. 3.9 
18 977.49 488.65 1.9 4807. 953. 22.9 
19 1128.53 564.13 2.5 5869. 1323. 19.2 CS-134,SB-122 

-~ 
1172.56 586.14 2.4 5645. 873. 28.1 
1357.33 678.50 1.7 5028. 439. 52.1 AG110M 
1377.47 688.56 2.1 4776. 1441. 16.1 

23$ 1438.80 719.22 1.8 4055. 478. 48.3 
24C 1549.14 774.39 2.0 4350. 691. 27.4 TE131M 
25C 1557.84 778.74 2.0 4261. 19115. 2.8 M0-99 
26C 1563.86 781.75 2.0 4198. 495. 40.6 
27 1620.91 810.28 2.0 3687. 352. 54.5 I-132,C0-58 

28 1734.75 867.20 1.8 4251. 5515. 4.6 
29C 1838.61 919.14 1.5 2074. 512. 27.5 
30$ 1852.52 926.10 1.6 1985. 338. 59.4 PA-234 
31? 1918.51 959.11 2.1 2573. 674. 36.4 
32? 1927.95 963.83 2.1 2767. 18187. 2.4 EU-152 
33 2009.84 ·1004.79 2.3 1768. 1043. 14.2 
34C 2162.65 1081.23 2.2 1718. 648. 22.7 
35C 2171.47 1085.64 2.2 1700. 12326. 3.1 EU-152 

36C 2179.17 1089.49 2.2 1683. 2336. 9.3 
37? 2215.99 1107.92 2.2 1955. 736. 31.4 
38? 2223.91 1111.88 2.2 2160. 15304. 2.6 TE-129,EU-152 

39$ 2246.68 1123.27 1.5 1185. 216. 68.7 I-135 
40 2425.64 1212.82 2.2 1352. 1490. 9.8 
41C 2548.77 1274.44 2.2 688. 267. 34.1 NA-22 
42 2598.04 1299.10 2.2 502. 1488. 7.1 I-133 
43? 2806.81 1403.59 2.4 356. 815. 21.8 
44? 2815.70 1408.04 2.4 534. 19031. 1.8 EU-152,BI-214, ' SCH-000 

.5C 2914.88 1457.70 2.5 69. 443. 11.8 I-135 

6C 2921.41 1460.97 2.5 58. 295. 14.6 K-40 
47 3058.66 1529.69 4.2 90. 471. 11.5 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 

Old Calibration Coefficients: 

Energy= 2.388365E-07*ChA2 + 4.992538E-01*Ch + 4.032655E-01 

New Calibration Coefficients: 

Energy= 2.558650E-07*ChA2 + 4.993675E-Ol*Ch + 9.127687E-02 



o:•• 
f).~!J iy So "'re~ e-4l'c,{ IJ/z_1 

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

* 
GAMMA S P E C T R U M A N A L Y S I S * 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 29-NOV-95 08:49:54 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number : 
Geometry Number: 

1.0 
1 

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 I Conversion Factor: l.OOOOE+OO 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 29-NOV-95 at 08:34:43 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
757. seconds 

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 
... 

p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1C 79.91 40.00 1.5 
2C 91.49 45.78 1.5 
3C 171.10 85.54 2.2 
4C 176.22 88.10 2.2 
sc 182.09 91.03 2.2 
6? 236.19. 118.05 1.6 
7? 244.03 121.97 1.6 

8? 481.38 240.53 1.5 
9? 489.80 244.75 1.5 

10 592.36 295.99 1.8 
11? 680.79 340.17 1.7 
12? 688.82 344.19 1.7 

13 735.65 367.59 2.0 
14 822.41 410.95 1.6 
15 888.07 443.77 1.6 
16 977.48 488.46 1.6 
17$ 1128.18 563.79 1.7 
18$ 1132.61 566.01 1.7 

"~r~~~r09 1172.41 585.91 1.8 ,,, .. 
.. ;:;'0 1357.35 678.38 1.5 
21 1376.99 688.20 1.8 
22$ 1549.91 774.68 1.9 
23$ 1557.42 778.44 1.9 
24$ 1620.67 810.08 1.8 
25 1734.26 866.90 1.9 
26 1837.92 918.75 2.0 
27C 1919.93 959.78 2.1 
28C 1927.44 963.54 2.1 
29 2009.42 1004.56 2.3 
30C 2170.79 1085.32 1.9 
31? 2215.95 1107.92 2.1 
32? 2223.29 1111.59 2.1 
33 2424.93 1212.53 1.9 
34 2548.12 1274.20 2.0 
35 2597.20 1298.78 2.3 
36C 2807.02 1403.84 2.4 
37C 2814.85 1407.76 2.4 

38 2914.03 1457.43 1.9 
39 3057.22 1529.16 3.8 

.?,...ror Quotation at 1. 96 sigma 
··· .ik Confidence Level at 95.0% 

11 Multiplets processed. 

ANA L y s I s 

Backgnd Net Area 
counts counts 

13878. 2157. 
11225. 970. 
25483. 1629. 
26738. 1536. 
28177. 964. 
18012. 4684. 
16907. 91894. 

7012. 574 .. 
6955. 17355. 
5579. 1016. 
4312. 1897. 
4958. 44977. 

3551. 1475. 
3022. 2956. 
3407. 3953. 
2104. 551. 
2431. 625. 
2455. 318. 
2918. 264. 
2188. 176. 
2333. 776. 
2139. 418. 
2299. 9428. 
1588. 337. 
1992. 2620. 
1547. 215. 
1263. 405. 
1331. 9154. 

954. 550. 
2394. 4859. 
1006. 481. 
1067. 7550. 

604. 780. 
370. 142. 
324. 703. 
208. 425. 
300. 9392. 

81. 313. 
31. 294. 

C - Multiplet Analysis converged normally 

29-NOV-95 08:49:54 

Error Nuclides 
% 

22.9 
29.9 
27.9 
27.6 PB-214,CD-109 
32.3 
58.8 
3.1 SE-75,SCL-000, 

C0-57 
76.3 RA-224 
3.9 

24.1 PB-214 
42.0 CS-136 
2.1 BA-141, 

SCM-000 
13.8 
6.8 AU-198 
5.7 

25.8 
26.4 CS-134,SB-122 
33.4 
66.0 
81.4 AG110M 
21.0 
36.7 TE131M 
3.4 M0-99 

52.5 I-132,C0-58 
6.5 

60.9 
25.8 

2.9 EU-152 
20.5 
4.3 EU-152 

27.8 
3.4 TE-129,EU-152 

12.6 
48.8 NA-22 
11.4 I-133 
17.1 
2.3 EU-152,BI-214, 

SCH-000 
15.0 I-135 
13.3 KR-88 



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

• 

• 

• 



hgtrw 29-NOV-95 08:49:54 

~ample: Eu-152 Standard 
· :a collected on 29-NOV-95 at 08:34:43 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 
BA-139 

~:-139 
.. :-226 

""'"'dA-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 

....S..B-125 
,_:- -212 
\ -7 ...... 

HF-181 
RU-103 
KR-85 

R A D I 0 N U C L I D E A N A L Y S I S REPORT 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<2.88E+01 
LLD<2.21E+02 
LLD<1.94E+03 
LLD<1.31E+01 

2.12E+02 +-
9.69E+02 +-
3.22E+02 +-

LLD<9.23E+00 
LLD<1.65E+01 
LLD<1.97E+00 
LLD<1.58E+01 
LLD<3.60E+00 
LLD<2.34E+00 
LLD<8.92E+01 
LLD<1.08E+01 
LLD<2.18E+00 
LLD<5.33E+01 
LLD<4.54E+00 
LLD<2.74E+01 
LLD<2.17E+00 
LLD<1.92E+01 
LLD<1.40E+01 
LLD<5.06E+00 

5.88E+01 +
LLD<4.41E+00 
LLD<8.39E+00 
LLD<3.25E+00 
LLD<1.38E+01 
LLD<2.55E+00 
LLD<2.39E+00 
LLD<2.06E+01 

9.47E+02 +
LLD<8.58E+01 
LLD<7.16E+00 
LLD<3.11E+00 
LLD<2.68E+00 
LLD<3.06E+00 
LLD<4.25E+00 
LLD<8.33E+01 

2.07E+01 +
LLD<7.02E+00 
LLD<6.66E+02 
LLD<2.12E+01 
LLD<2.64E+00 
LLD<2.60E+00 
LLD<5.56E+02 

LLD<2.88E+01 
LLD<2.21E+02 
LLD<1.94E+03 
LLD<1.31E+01 

5.89E+01 2.12E+02 +- 5.89E+01 
3.28E+01 9.69E+02 +- 3.28E+01 
1.09E+01 3.22E+02 +- 1.09E+01 

LLD<9.23E+00 
LLD<1.65E+01 
LLD<1.97E+00 
LLD<1.58E+01 
LLD<3.60E+00 
LLD<2.34E+00 
LLD<8.92E+01 
LLD<1.08E+01 
LLD<2.18E+00 
LLD<5.33E+01 
LLD<4.54E+00 
LLD<2.74E+01 
LLD<2.17E+00 
LLD<1.92E+01 
LLD<1.40E+01 
LLD<5.06E+00 

4.49E+01 5.88E+01 +- 4.49E+01 
LLD<4.41E+00 
LLD<8.39E+00 
LLD<3.25E+00 
LLD<1.38E+01 
LLD<2.55E+00 
LLD<2.39E+00 
LLD<2.06E+01 

2.51E+01 9.47E+02 +- 2.51E+01 
LLD<8.58E+01 
LLD<7.16E+00 
LLD<3.11E+00 
LLD<2.68E+00 
LLD<3.06E+00 
LLD<4.25E+00 
LLD<8.33E+01 

1.46E+00 2.07E+01 +- 1.46E+00 
LLD<7.02E+00 
LLD<6.66E+02 
LLD<2.12E+01 
LLD<2.64E+00 
LLD<2.60E+00 
LLD<5.56E+02 



SR-85 LLD<2.43E+00 LLD<2.43E+00 
I-133 LLD<2.90E+00 LLD<2.90E+00 

~ BA-140 LLD<l.01E+Ol LLD<1.01E+01 

-91M LLD<3.10E+00 LLD<3.10E+00 
-207 LLD<3.22E+00 LLD<3.22E+00 
-208 LLD<1.05E+Ol LLD<1.05E+01 

SB-124 LLD<2.93E+00 LLD<2.93E+00 
CS-134 LLD<2.87E+00 LLD<2.87E+00 
BI-214 LLD<7.15E+00 LLD<7.15E+00 
RU-106 LLD<2.79E+01 LLD<2.79E+01 
LA-142 LLD<5.86E+00 LLD<5.86E+00 
AG-110M LLD<3.18E+00 LLD<3.18E+00 
NB-97 LLD<3.05E+00 LLD<3.05E+00 
CS-137 LLD<3.47E+00 LLD<3.47E+00 
I-132 LLD<3.25E+00 LLD<3.25E+00 
W-187 LLD<1.11E+01 LLD<1.11E+01 
ZR-97 LLD<3.50E+00 LLD<3.50E+00 
ZR-95 LLD<6.20E+00 LLD<6.20E+00 
NB-95 LLD<3.41E+00 LLD<3.41E+00 
TL-210 LLD<2.22E+Ol LLD<2.22E+01 
C0-58 4.48E+00 +- 2.36E+00 4.48E+00 +- 2.36E+00 
CS-136 LLD<3.33E+00 LLD<3.33E+00 
MN-54 LLD<3.45E+00 LLD<3.45E+00 
C0-56 LLD<3.56E+00 LLD<3.56E+00 
I-134 LLD<4.00E+00 LLD<4.00E+OO 
TL-207 LLD<3.15E+03 LLD<3.15E+03 
Y-88 LLD<3.86E+00 LLD<3.86E+00 
AC-228 LLD<l.26E+Ol LLD<l.26E+01 ,~ 

EU-152 9.81E+02 +- 3.72E+01 9.81E+02 +- 3.72E+01 
·-234M LLD<4.42E+01 LLD<4.42E+01 

-91 LLD<9.09E+00 LLD<9.09E+00 
RB-89 LLD<6.42E+00 LLD<6.42E+00 
FE-59 LLD<5.23E+00 LLD<5.23E+00 
ZN-65 LLD<1.76E+01 LLD<1.76E+01 
SC-46 LLD<3.73E+00 LLD<3.73E+00 
TA-182 LLD<9.35E+00 LLD<9.35E+00 
I-135 LLD<7.86E+00 LLD<7.86E+00 
CL-39 LLD<S.OSE+OO LLD<S.OSE+OO 
NA-22 LLD<2.15E+00 LLD<2.15E+00 
AR-41 LLD<4.17E+00 LLD<4.17E+00 
C0-60 LLD<1.60E+00 LLD<1.60E+00 
NA-24 LLD<1.28E+00 LLD<1.28E+00 
SR-92 LLD<l.45E+00 LLD<1.45E+00 
SCH-000 9.18E+02 +- 3.54E+01 9.18E+02 +- 3.54E+01 
CS-138 LLD<1.48E+00 LLD<1.48E+00 
K-40 LLD<1.38E+Ol LLD<1.38E+01 
KR-88 LLD<7.66E+00 LLD<7.66E+00 
TL-209 LLD<l .. 87E+00 LLD<1.87E+00 
LA-140 LLD<5.39E-01 LLD<5.39E-01 
AL-26 LLD<4.35E-01 LLD<4.35E-01 
MN-56 LLD<l.22E+00 LLD<1.22E+00 
RB-88 LLD<2.29E+00 LLD<2.29E+00 

-------------------- --------------------
Total 4.43E+03 9.98E+01 4.43E+03 9.98E+01 

. ........, 
+- +-

• 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD1129 

,,l!f~· 
.,-:.--;· 

-:-.-·'· 
:~1<". 



PEAKS NOT USED IN ANALYSIS _...,, 

.ntroid Energy Net Area Error Garrnnas/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 

OJ@ 

-
• 



(_ -/7 

t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* 

GAMMA S P E C T R U M 

* 
A N A L Y S I S * 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 29-NOV-95 09:35:02 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
,...et':~;'l; tiplet Analysis Performed. 

'~gular Output. 
Analysis of Spectrum saved in Disk File SD0025 
Measured by: sl v 

Sample Description: C-17 Soil 
Geometry Description: Capsule 
Sample Size: 6.6900E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+OO 

COLLECT started on 29-NOV-95 at 09:20:46 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

• p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 477.96 238.83 1.6 
2 590.75 295.18 1.9 
3 704.24 351.89 2.1 
4 1021.64 510.53 2.7 

5 1165.93 582.67 1.1 
6 1218.37 608.89 2.1 
7 1322.98 661.19 2.0 
8 2920.33 1460.59 2.4 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

• 

• 

29-NOV-95 09:35:02 

ANA L y s I s 
Backgnd Net Area Error Nuclides 
counts counts % 

65. 121. 26.8 PB-212 
37. 35. 62.3 PB-214 
23. 73. 30.6 BI-211,PB-214 
11. 24. 60.7 TL-208,NA-22, 

ANN-RD 
9 . 41. 38.4 TL-208 
7. 45. 34.0 XE-135,BI-214 
9. 43. 36.0 CS-137 
0 . 85. 21.3 K-40 



hgtrw 29-NOV-95 09:35:02 

,.. ·ple: C-17 Soil 
..... a collected on 29-NOV-95 at 09:20:46 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 

F,.-:,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 
~-198 

125 
\ ·212 
13!-7 
HF-181 
RU-103 
KR-85 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<3.19E+00 LLD<3.19E+00 
LLD<2 .. 54E+01 LLD<2.54E+01 
LLD<2.55E+02 LLD<2.55E+02 
LLD<1.57E+00 LLD<1.57E+00 
LLD<1.22E+01 LLD<1.22E+01 
LLD<6.97E-01 LLD<6.97E-01 
LLD<2.31E-01 LLD<2.31E-01 
LLD<1.02E+00 LLD<1.02E+00 
LLD<1.97E+00 LLD<1.97E+00 
LLD<2.42E-01 LLD<2.42E-01 
LLD<1.80E+00 LLD<1.80E+00 
LLD<3.60E-01 LLD<3.60E-01 
LLD<2.60E-01 LLD<2.60E-01 
LLD<9.61E+00 LLD<9.61E+00 
LLD<1.04E+00 LLD<1.04E+00 
LLD<2.11E-01 LLD<2.11E-01 
LLD<5.39E+00 LLD<5.39E+00 
LLD<5.65E-01 LLD<5.65E-01 
LLD<2.50E+00 LLD<2.50E+00 
LLD<2.18E-01 LLD<2.18E-01 
LLD<2.47E+00 LLD<2.47E+00 
LLD<1.61E+00 LLD<1.61E+00 

1.44E+00 +- 3.87E-01 1.44E+00 +- 3.87E-01 
LLD<5.84E+00 LLD<5.84E+00 
LLD<2.49E-01 LLD<2.49E-01 
LLD<8.80E-01 LLD<8.80E-01 
LLD<3.67E-01 LLD<3.67E-01 
LLD<1.53E+00 LLD<1.53E+00 
LLD<3.08E-01 LLD<3.08E-01 
LLD<2.52E-01 LLD<2.52E-01 
LLD<2.31E+00 LLD<2.31E+00 
LLD<1.04E+00 LLD<1.04E+00 

1 .. 44E+01 +- 4.42E+00 1.44E+01 +- 4.42E+00 
1.69E+00 +- 5.16E-01 1.69E+00 +- 5.16E-01 

LLD<7.68E-01 LLD<7.68E-01 
LLD<2.75E-01 LLD<2.75E-01 
LLD<3.83E-01 LLD<3.83E-01 
LLD<5.77E-01 LLD<5.77E-01 
LLD<1.08E+01 LLD<1.08E+01 
LLD<2.52E-01 LLD<2.52E-01 
LLD<8.46E-01 LLD<8.46E-01 
LLD<8.87E+01 LLD<8.87E+01 
LLD<2.32E+00 LLD<2.32E+00 
LLD<2.95E-01 LLD<2.95E-01 
LLD<2.89E-01 LLD<2.89E-01 
LLD<7.90E+01 LLD<7.90E+01 



SR-85 LLD<3.45E-01 LLD<3.45E-01 
I-133 LLD<3.28E-01 LLD<3.28E-01 ~' BA-140 LLD<9.83E-01 LLD<9.83E-01 

.91M LLD<2.25E-01 LLD<2.25E-01 
.-207 LLD<2.75E-01 LLD<2.75E-01 

TL-208 1. 57E+00 +- 6.06E-01 1.57E+00 +- 6.06E-01 
SB-124 LLD<3.62E-01 LLD<3".62E-01 
CS-134 LLD<7.13E-01 LLD<7.13E-01 
BI-214 1.54E+00 +- 5.26E-01 1.54E+00 +- 5.26E-01 
RU-106 LLD<2.99E+00 LLD<2.99E+00 
LA-142 LLD<6.14E-01 LLD<6.14E-01 
AG-110M LLD<6.81E-01 LLD<6.81E-01 
NB-97 LLD<6.12E-01 LLD<6.12E-01 
CS-137 6.92E-01 +- 2.50E-01 6.92E-01 +- 2.50E-01 
I-132 LLD<3.57E-01 LLD<3.57E-01 
W-187 LLD<1.08E+00 LLD<1.08E+00 
ZR-97 LLD<3.34E-01 LLD<3.34E-01 
ZR-95 LLD<7.19E-01 LLD<7.19E-01 
NB-95 LLD<3.81E-01 LLD<3.81E-01 
TL-210 LLD<2.25E+00 LLD<2.25E+00 
C0-58 LLD<3.09E-01 LLD<3.09E-01 
CS-136 LLD<2.97E-01 LLD<2.97E-01 
MN-54 LLD<4.50E-01 LLD<4.50E-01 
C0-56 LLD<4.28E-01 LLD<4.28E-01 
I-134 LLD<4.44E-01 LLD<4.44E-01 
TL-207 LLD<3.32E+02 LLD<3.32E+02 
Y-88 LLD<4.94E-01 LLD<4.94E-01 
AC-228 LLD<1.72E+00 LLD<1.72E+00 .~,~ f-152 LLD<3.74E+00 LLD<3.74E+00 

-234M LLD<4.17E+00 LLD<4.17E+00 
-91 LLD<1.28E+00 LLD<1.28E+00 

RB-89 LLD<9.85E-01 LLD<9.85E-01 
FE-59 LLD<6.24E-01 LLD<6.24E-01 
ZN-65 LLD<1.03E+00 LLD<1.03E+00 
SC-46 LLD<4.87E-01 LLD<4.87E-01 
TA-182 LLD<1.31E+00 LLD<1.31E+00 
I-135 LLD<1.72E+00 LLD<1.72E+00 
CL-39 LLD<9.93E-01 LLD<9.93E-01 
NA-22 LLD<3.92E-01 LLD<3.92E-01 
AR-41 LLD<3.63E-01 LLD<3.63E-01 
C0-60 LLD<2.90E-01 LLD<2.90E-01 
NA-24 LLD<3.87E-01 LLD<3.87E-01 
SR-92 LLD<4.42E-01 LLD<4.42E-01 
SCH-000 LLD<1.52E+00 LLD<1.52E+00 
CS-138 LLD<5.22E-01 LLD<5.22E-01 
K-40 2.19E+01 +- 4.73E+00 2.19E+01 +- 4.73E+00 
KR-88 LLD<3.86E+00 LLD<3.86E+00 
TL-209 LLD<7.93E-01 LLD<7.93E-01 
LA-140 LLD<4.43E-01 LLD<4.43E-01 
AL-26 LLD<2.23E-01 LLD<2.23E-01 
MN-56 LLD<8.37E-01 LLD<8.37E-01 
RB-88 LLD<4.64E-01 LLD<4.64E-01 

-------------------- --------------------
Total 4.33E+01 +- 6.56E+00 4.33E+01 +- 6.56E+00 '~ 

• 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0025 



~ntroid 
~annel 

590.75 
OH~ 

• 

• 

PEAKS NOT USED IN ANALYSIS 

Energy Net Area Error Gammas/sec 
keV counts % 

295.18 35. 62.3 5.58E+00 



c --57 

~* * * * * * * * * * * * * * * * * * * * 

GAMMA S P E C T R U M 
* 

* * * * * * * * * 

A N A L Y S I S 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 29-NOV-95 09:49:45 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number:· 
Detector Number: 

1 
1 

I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

/lt,;~lar Output. 
"'·~alysis of Spectrum saved in Disk File SD0046 

Measured by: dlv 

Sample Description: C-37 Soil 
Geometry Description: Capsule 
Sample Size: 5.2800E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

COLLECT started on 29-NOV-95 at 09:36:04 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

• p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 477.90 238.80 1.4 
2 601.26 300.43 0.9 
3 677.54 338.55 1.1 
4 704.22 351.88 1.2 
5C 1020.68 510.05 1.8 

6 1166.23 582.82 1.8 
7 1218.94 609.17 1.8 
8 1822.35 910.96 2.4 
9 2920.66 1460.76 1.0 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

ANA L 

Backgnd 
counts 

66. 
15. 
16. 
16. 
11. 

11. 
10. 

5 . 
6 . 

C - Multiplet Analysis converged normally 

• 

• 

, I 

29-NOV-95 09:49:45 ~ 

Y S I s 

Net Area Error Nuclides 
counts % 

115. 28.5 PB-212 
13. 97.7 PB-212 
20. 78.4 AC-228 
48. 37.8 BI-211,PB-214 
28. 54.2 TL-208,NA-22, 

ANN-RD 
32. 48.6 TL-208 
37. 41.7 BI-214 
14. 72.0 AC-228 
65. 27.9 K-40 

·~ . 



hgtrw 29-NOV-95 09:49:45 

~mple: C-37 Soil 
a collected on 29-NOV-95 at 09:36:04 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
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 

r-125 
' ·212 
\ 
"*·.;.~~-7 

HF-181 
RU-103 
KR-85 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<3.83E+00 LLD<3.83E+00 
LLD<2.96E+01 LLD<2.96E+01 
LLD<2.77E+02 LLD<2.77E+02 
LLD<1.80E+00 LLD<1.80E+00 
LLD<1.41E+01 LLD<1.41E+01 
LLD<8.92E-01 LLD<8.92E-01 
LLD<2.96E-01 LLD<2.96E-01 
LLD<1.05E+00 LLD<1.05E+00 
LLD<2.33E+00 LLD<2.33E+00 
LLD<2.40E-01 LLD<2.40E-01 
LLD<2.04E+00 LLD<2.04E+00 
LLD<4.52E-01 LLD<4.52E-01 
LLD<2.63E-01 LLD<2.63E-01 
LLD<9.23E+00 LLD<9.23E+00 
LLD<1.18E+00 LLD<1.18E+00 
LLD<2.40E-01 LLD<2.40E-01 
LLD<5.90E+00 LLD<5.90E+00 
LLD<6.37E-01 LLD<6.37E-01 
LLD<2.76E+00 LLD<2.76E+00 
LLD<2.98E-01 LLD<2.98E-01 
LLD<2.88E+00 LLD<2.88E+00 
LLD<2.32E+00 LLD<2.32E+00 

1.72E+00 +- 4.95E-01 1.72E+00 +- 4.95E-01 
LLD<6.66E+00 LLD<6.66E+00 
LLD<2.74E-01 LLD<2.74E-01 
LLD<8.83E-01 LLD<8.83E-01 
LLD<4.48E-01 LLD<4.48E-01 
LLD<1.74E+00 LLD<1.74E+00 
LLD<3.16E-01 LLD<3.16E-01 
LLD<3.13E-01 LLD<3.13E-01 
LLD<2.86E+00 LLD<2.86E+00 
LLD<1.13E+00 LLD<1.13E+00 

1.22E+01 +- 4.63E+OO 1.22E+01 +- 4.63E+00 
1.43E+00 +- 5.40E-01 1.43E+00 +- 5.40E-01 

LLD<8.40E-01 LLD<8.40E-01 
LLD<3.45E-01 LLD<3.45E-01 
LLD<4.24E-01 LLD<4.24E-01 
LLD<5.53E-01 LLD<5.53E-01 
LLD<1.02E+01 LLD<1.02E+01 
LLD<2.62E-01 LLD<2.62E-01 
LLD<8.96E-01 LLD<8.96E-01 
LLD<8.12E+01 LLD<8.12E+01 
LLD<2.73E+00 LLD<2.73E+00 
LLD<3.74E-01 LLD<3.74E-Ol 
LLD<3.33E-01 LLD<3.33E-01 
LLD<1.17E+02 LLD<1.17E+02 



SR-85 LLD<5.12E-01 LLD<5.12E-01 
I-133 LLD<3.83E-01 LLD<3.83E-01 .. -,,> 
BA-140 LLD<1.14E+00 LLD<1.14E+00 f91M LLD<3.34E-01 LLD<3.34E-01 

-207 LLD<3.44E-01 LLD<3.44E-01 
-208 1.53E+00 +- 7.44E-01 1.53E+00 +- 7.44E-01 

SB-124 LLD<3.63E-01 LLD<3.63E-01 
CS-134 LLD<8.11E-01 LLD<8.11E-01 
BI-214 1.61E+00 +- 6.74E-01 1.61E+00 +- 6.74E-01 
RU-106 LLD<2.72E+00 LLD<2.72E+00 
LA-142 LLD<6.24E-01 LLD<6.24E-01 
AG-110M LLD<5.43E-01 LLD<5.43E-01 
NB-97 LLD<5.17E-01 LLD<5.17E-01 
CS-137 LLD<5.05E-01 LLD<5.05E-01 
I-132 LLD<5.00E-01 LLD<5.00E-01 
W-187 LLD<1.08E+00 LLD<1.08E+00 
ZR-97 LLD<3.50E-01 LLD<3.50E-01 
ZR-95 LLD<5.33E-01 LLD<5.33E-01 
NB-95 LLD<4.06E-01 LLD<4.06E-01 
TL-210 LLD<2.04E+00 LLD<2.04E+00 
C0-58 LLD<3.16E-01 LLD<3.16E-01 
CS-136 LLD<3.68E-01 LLD<3.68E-01 
MN-54 LLD<4.91E-01 LLD<4.91E-01 
C0-56 LLD<4.05E-01 LLD<4.05E-01 
I-134 LLD<4.33E-01 LLD<4.33E-01 
TL-207 LLD<3.16E+02 LLD<3.16E+02 
Y-88 LLD<4.88E-01 LLD<4.88E-01 
AC-228 1. 26E+00 +- 9.09E-01 1.26E+00 +- 9.09E-01 ··~ " 

EU-152 LLD<4.63E+00 LLD<4.638+00 

·-234M LLD<4.82E+00 LLD<4.82E+00 
-91 LLD<1.54E+00 LLD<1.54E+00 

RB-89 LLD<9.58E-01 LLD<9.58E-01 
FE-59 LLD<8.54E-01 LLD<8.548-01 
ZN-65 LLD<1.57E+00 LLD<1.578+00 
SC-46 LLD<6.90E-01 LLD<6.90E-01 
TA-182 LLD<1.94E+00 LLD<1.94E+00 
I-135 LLD<1.86E+00 LLD<1.86E+00 
CL-39 LLD<1.08E+00 LLD<1.088+00 
NA-22 LLD<5.48E-01 LLD<5.48E-01 
AR-41 LLD<4.06E-01 LLD<4.06E-01 
C0-60 LLD<4.51E-01 LLD<4.518-01 
NA-24 LLD<5.27E-01 LLD<5.278-01 
SR-92 LLD<4.01E-01 LLD<4.018-01 
SCH-000 LLD<1.718+00 LLD<1.71E+00 
CS-138 LLD<7.13E-01 LLD<7.13E-01 
K-40 2.11E+01 +- 5.94E+00 2.11E+01 +- 5.94E+00 
KR-88 LLD<3.83E+00 LLD<3.838+00 
TL-209 LLD<1.37E+00 LLD<1.378+00 
LA-140 LLD<2.81E-01 LLD<2.818-01 
AL-26 LLD<4.44E-01 LLD<4.448-01 
MN-56 LLD<1.57E+00 LLD<1.57E+00 
RB-88 LLD<2.46E+00 LLD<2.46E+00 

-------------------- -------------------- ........ 
Total 4.09E+01 +- 7.698+00 4.098+01 +- 7.69E+00 

• 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0046 

i' .ofC'~~i 
,,,.# 



* * * * * * * * '* * * * * * * * * * * * * * * * * * * * * * * * * * 
* G A M M A S P E C T R U M A N A L Y S I S * 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 29-NOV-95 10:12:27 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number:· 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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 
Measured by: dlv 

Sample Description: C-4 Soil 
Geometry Description: Capsule 
Sample Size: 9.6700E+02 grn 
Standard Size: 8.8840E+02 grn 
Analysis Library file: ANLOOO 

Disk File SD0026 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

COLLECT started on 29-NOV-95 at 09:51:41 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

II"' p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 477.90 238.80 1.1 
2$ 1024.75 512.08 1.0 
3 1166.69 583.05 2.1 
4 1219.25 609.33 1.6 
5 1323.48 661.44 1.2 
6 2920.22 1460.53 1.6 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

1 Multiplets processed. 

29-NOV-95 10:12:27 

ANA L y s I S 

Backgnd Net Area Error Nuclides 
counts counts % 

62. 89. 34.8 PB-212 
3. 13. 63.6 

11. 33. 47.5 TL-208 
18. 20. 79.7 BI-214 
12. 13. 100.6 CS-137 
11. 78. 26.4 K-40 

$ - Multiplet Analysis Terminated because of no CHI-SQ improvement 



hgtrw 29-NOV-95 10:12:27 

'

mple: C-4 Soil 
ta collected on 29-NOV-95 at 09:51:41 

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

R AD I 0 N U C L I D E ANA L Y S I s R E p 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<2.11E+00 LLD<2.11E+00 
TH-234 LLD<1.68E+01 LLD<1.68E+01 

TH-230 LLD<1.50E+02 LLD<1.50E+02 

XE-133 LLD<1.09E+00 LLD<1.09E+00 
CD-109 LLD<6.78E+00 LLD<6.78E+00 

SCL-000 LLD<5.19E-01 LLD<5.19E-01 

C0-57 LLD<1.72E-01 LLD<1.72E-01 
PA-234 LLD<6.69E-01 LLD<6.69E-01 
CE-144 LLD<1.35E+00 LLD<1.35E+00 
TC-99M LLD<1.49E-01 LLD<1.49E-01 

U-235 LLD<1.25E+00 LLD<1.25E+00 

CE-141 LLD<2.69E-01 LLD<2.69E-01 

KR-85M LLD<1.66E-01 LLD<1.66E-01 

XE-131M LLD<5.90E+00 LLD<5.90E+00 

41-139 LLD<5.89E-01 LLD<5.89E-01 
-139 LLD<1.19E-01 LLD<1.19E-01 
-226 LLD<3.85E+00 LLD<3.85E+00 

BA-141 LLD<2.68E-01 LLD<2.68E-01 
KR-89 LLD<1.81E+00 LLD<1.81E+00 
TE-132 LLD<1.43E-01 LLD<1.43E-01 
XE-133M LLD<1.50E+00 LLD<1.50E+00 
TH-227 LLD<1.12E+00 LLD<1.12E+00 
PB-212 7.31E-01 +- 2.55E-01 7.31E-01 +- 2.55E-01 

RA-224 LLD<3.52E+00 LLD<3.52E+00 
XE-135 LLD<1.34E-01 LLD<1.34E-01 
XE-138 LLD<S.SOE-01 LLD<S.SOE-01 
SE-75 LLD<2.24E-01 LLD<2.24E-01 
NP-239 LLD<1.16E+00 LLD<1.16E+00 
HG-203 LLD<1.89E-01 LLD<1.89E-01 
IR-192 LLD<1.75E-01 LLD<1.75E-01 
CR-51 LLD<l. 28E+00 LLD<1.28E+00 
SCM-000 LLD<6.96E-01 LLD<6.96E-01 
BI-211 LLD<5.23E+00 LLD<5.23E+00 
PB-214 LLD<6.00E-01 LLD<6.00E-01 
BA-133 LLD<4.46E-01 LLD<4.46E-01 
I-131 LLD<2.01E-01 LLD<2.01E-01 
SN-113 LLD<2.58E-01 LLD<2.58E-01 
KR-87 LLD<3.06E-01 LLD<3.06E-01 
PB-211 LLD<6.10E+00 LLD<6.10E+00 
AU-198 LLD<1.46E-01 LLD<1.46E-01 

·-125 LLD<3.99E-01 LLD<3.99E-01 
-212 LLD<4.55E+01 LLD<4.55E+01 

BE-7 LLD<1.79E+00 LLD<1.79E+00 
HF-181 LLD<2.05E-01 LLD<2.05E-01 
RU-103 LLD<1.85E-01 LLD<1.85E-01 
KR-85 LLD<5.44E+01 LLD<5.44E+01 



SR-85 LLD<2.38E-01 
I-133 LLD<1.80E-01 
BA-140 LLD<6.12E-01 

",..-91M LLD<1.48E-01 
! -207 LLD<1.77E-01 

""· ..... ...-208 LLD<7.52E-01 
SB-124 LLD<2.06E-01 
CS-134 LLD<3.60E-01 
BI-214 4.72E-01 +- 3.77E-01 
RU-106 LLD<1.61E+00 
LA-142 LLD<4.76E-01 
AG-110M LLD<3.07E-01 
NB-97 LLD<2.98E-01 
CS-137 1. 40E-01 +- 1.41E-01 
I-132 LLD<2.66E-01 
W-187 LLD<7.89E-01 
ZR-97 LLD<2.12E-01 
ZR-95 LLD<4.29E-01 
NB-95 LLD<2.44E-01 
TL-210 LLD<1.16E+00 
C0-58 LLD<2.66E-01 
CS-136 LLD<2.20E-01 
MN-54 LLD<2.40E-01 
C0-56 LLD<2.26E-01 
I-134 LLD<2.53E-01 
TL-207 LLD<2.07E+02 
Y-88 LLD<3.11E-01 
AC-228 LLD<1.10E+00 
EU-152 LLD<2.79E+00 

r;.~_-234M LLD<2.79E+00 
i"' .. ::'Z-91 LLD<8.34E-01 

RB-89 LLD<6.11E-01 
FE-59 LLD<5.84E-01 
ZN-65 LLD<7.84E-01 
SC-46 LLD<3.51E-01 
TA-182 LLD<1.11E+00 
I-135 LLD<1.15E+00 
CL-39 LLD<7.36E-01 
NA-22 LLD<3.69E-01 
AR-41 LLD<3.14E-01 
C0-60 LLD<2.12E-01 
NA-24 LLD<3.20E-01 
SR-92 LLD<1.76E-01 
SCH-000 LLD<9.36E-01 
CS-138 LLD<4.02E-01 
K-40 1. 40E+01 +- 3.73E+00 
KR-88 LLD<4.95E-01 
TL-209 LLD<1.77E-01 
LA-140 LLD<5.64E-02 
AL-26 LLD<1.26E-01 
MN-56 LLD<8.60E-01 
RB-88 LLD<2.37E+00 

--------------------
Total 1.53E+01 +- 3.76E+00 

,,-.. 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLD<2.38E-01 
LLD<1.80E-01 
LLD<6.12E-01 
LLD<1.48E-01 
LLD<1.77E-01 
LLD<7.52E-01 
LLD<2.06E-01 
LLD<3.60E-01 

4.72E-01 +- 3.77E-01 
LLD<1.61E+00 
LLD<4.76E-01 
LLD<3.07E-01 
LLD<2.98E-01 

1. 40E-01 +- 1.41E-01 
LLD<2.66E-01 
LLD<7.89E-01 
LLD<2.12E-01 
LLD<4.29E-01 
LLD<2.44E-01 
LLD<1.16E+00 
LLD<2.66E-01 
LLD<2.20E-01 
LLD<2.40E-01 
LLD<2.26E-01 
LLD<2.53E-01 
LLD<2.07E+02 
LLD<3.11E-01 
LLD<1.10E+00 
LLD<2.79E+00 
LLD<2.79E+00 
LLD<8.34E-01 
LLD<6.11E-01 
LLD<5.84E-01 
LLD<7.84E-01 
LLD<3.51E-01 
LLD<1.11E+00 
LLD<1.15E+00 
LLD<7.36E-01 
LLD<3.69E-01 
LLD<3.14E-01 
LLD<2.12E-01 
LLD<3.20E-01 
LLD<1.76E-01 
LLD<9.36E-01 
LLD<4.02E-01 

1.40E+01 +- 3.73E+00 
LLD<4.95E-01 
LLD<1.77E-01 
LLD<5.64E-02 
LLD<1.26E-01 
LLD<8.60E-01 
LLD<2.37E+00 

--------------------
1.53E+01 +- 3.76E+00 



Results saved in File SD0026 

• 

• 

• 



,,;--:.ntroid 
annel 

1024.75 
1166.69 

0:© 

PEAKS NOT USED IN ANALYSIS 

Energy Net Area Error Gammas/sec 
keV counts % 

512.08 13. 63.6 3.63E+00 
583.05 33. 47.5 1.02E+01 



* 
* 

c-)/ 
* * * * * * * * * * * * * * * * * * * * * * * * * * * 

GAMMA S P E C T R U M A N A L Y S I S 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 29-NOV-95 11:54:52 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

~gular Output. 
Analysis of Spectrum saved in Disk File SD0046 
Measured by: dlv 

Sample Description: C-37 Soil 
Geometry Description: Capsule 
Sample Size: 5.2800E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+OO 

COLLECT started on 29-NOV-95 at 10:52:21 

COLLECT Live Time: 
Real Time: 
Dead Time: 

3600. seconds 
3607. seconds 
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 

• 



hgtrw 29-NOV-95 11:54:52 .,. 
p E A K AN A L y s I s 

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 U-235,RA-226 
6 478.04 238.87 1.1 409. 625. 12.9 PB-212 
7$ 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 

11£~,, 
,.\J 

o~''',c.¥'.1./·· 

Error 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 29-NOV-95 11:54:52 ~\ 

~mple: C-37 Soil 
ta collected on 29-NOV-95 at 10:52:21 
cayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

R AD I 0 N U C L I D E AN A L Y S I s R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<1.59E+00 LLD<1.59E+00 
TH-234 LLD<1.20E+01 LLD<1.20E+01 
TH-230 LLD<1.10E+02 LLD<1.10E+02 
XE-133 LLD<7.78E-01 LLD<7.78E-01 
CD-109 4.60E+00 +- 1.80E+00 4.60E+00 +- 1.80E+00 
SCL-000 LLD<3.43E-01 LLD<3.43E-01 
C0-57 LLD<1.14E-01 LLD<1.14E-01 
PA-234 LLD<4.57E-01 LLD<4.57E-01 
CE-144 LLD<8.25E-01 LLD<8.25E-01 
TC-99M LLD<1.01E-01 LLD<1.01E-01 
U-235 LLD<7.57E-01 LLD<7.57E-01 
CE-141 LLD<1.76E-01 LLD<1.76E-01 
KR-85M LLD<1.18E-01 LLD<1.18E-01 

l~:-, XE-131M LLD<3.96E+00 LLD<3.96E+00 
BA-139 LLD<5.60E-01 LLD<5.60E-01 

·-139 LLD<9.32E-02 LLD<9.32E-02 
-226 3.61E+00 +- 1. SSE+OO 3.61E+00 +- 1.55E+00 

BA-141 LLD<5.20E-01 LLD<5.20E-01 
KR-89 LLD<5.84E+00 LLD<5.84E+00 
TE-132 LLD<1.03E-01 LLD<1.03E-01 
XE-133M LLD<1.22E+00 LLD<1.22E+00 
TH-227 LLD<8.59E-01 LLD<8.59E-01 
PB-212 1. 61E+00 +- 2.15E-01 1.61E+00 +- 2.15E-01 
RA-224 LLD<2.89E+00 LLD<2.89E+00 
XE-135 LLD<1.05E-01 LLD<1.05E-01 
XE-138 LLD<9.16E-01 LLD<9.16E-01 
SE-75 LLD<1.70E-01 LLD<1.70E-01 
NP-239 LLD<7.01E-01 LLD<7.01E-01 
HG-203 LLD<1.23E-01 LLD<1.23E-01 
IR-192 LLD<1.18E-01 LLD<1.18E-01 
CR-51 LLD<1.06E+00 LLD<1.06E+00 
SCM-000 LLD<5.16E-01 LLD<5.16E-01 
BI-211 6.78E+01 +- 1.26E+01 6.78E+01 +- 1.26E+01 
PB-214 2.38E+00 +- 4.42E-01 2.38E+00 +- 4.42E-01 
BA-133 LLD<3.26E-01 LLD<3.26E-01 
I-131 LLD<1.28E-01 LLD<1.28E-01 
SN-113 LLD<1.57E-01 LLD<1.57E-01 
KR-87 LLD<3.16E-01 LLD<3.16E-01 
PB-211 LLD<6.84E+00 LLD<6.84E+00 ~ 
AU-198 LLD<1.09E-01 LLD<1.09E-01 4-125 LLD<3.21E-01 LLD<3.21E-01 

-212 LLD<4.65E+01 LLD<4.65E+01 
-7 LLD<1.18E+00 LLD<1.18E+00 

HF-181 LLD<1.40E-01 LLD<1.40E-01 
RU-103 LLD<1.22E-01 LLD<1.22E-01 
KR-85 LLD<3.46E+01 LLD<3.46E+01 



SR-85 LLD<1.51E-01 LLDc::1.51E-01 
I-133 LLD<1.18E-01 LLDc::1.18E-01 
BA-140 LLD<4.44E-01 LLDc::4.44E-01 

er-91M LLD<1.98E-01 LLD<1.98E-01 
-207 LLDc::1.34E-01 LLD<1.34E-01 

~L-208 6.91E+00 +- 1.61E+00 6.91E+00 +- 1.61E+00 
SB-124 LLD<1.74E-01 LLD<1.74E-01 
CS-134 LLD<3.09E-01 LLD<3.09E-01 
BI-214 2.89E+00 +- 6.05E-01 2.89E+00 +- 6.05E-01 
RU-106 LLD<1.20E+00 LLD<1.20E+00 
LA-142 LLD<3.06E-01 LLDc::3.06E-01 
AG-110M LLD<2.15E-01 LLD<2.15E-01 
NB-97 LLP<2.55E-01 LLDc::2.55E-01 
CS-137 2.36E-01 +- 1. 06E-01 2.36E-01 +- 1.06E-01 
I-132 LLD<l.90E-01 LLDc::1.90E-01 
W-187 LLDc::4.84E-01 LLD<4.84E-01 
ZR-97 LLD<1.45E-01 LLD<1.45E-01 
ZR-95 LLDc::2.48E-01 LLDc::2.48E-01 
NB-95 LLD<1.40E-01 LLDc::1.40E-01 
TL-210 LLDc::5.52E+00 LLDc::5.52E+00 
C0-58 LLD<1.29E-01 LLD<1.29E-01 
CS-136 LLD<1.36E-01 LLDc::1.36E-01 
MN-54 LLD<1.80E-01 LLD<1.80E-01 
C0-56 LLD<1.78E-01 LLD<1.78E-01 
I-134 LLDc::2.55E-01 LLD<2.55E-01 
TL-207 LLDc::5.85E+02 LLD<5.85E+02 
Y-88 LLDc::1.94E-01 LLD<1.94E-01 
AC-228 1.54E+00 +- 4.74E-01 1. 54E+00 +- 4.74E-01 
EU-152 LLDc::1.95E+00 LLDc::1.95E+00 

#"··':0_-234M LLDc::9.41E+00 LLDc::9.41E+00 
f :-91 LLD<5.35E-01 LLDc::5.35E-01 
"""RB-89 LLD<8.99E-01 LLD<8.99E-01 

FE-59 LLD<3.92E-01 LLD<3.92E-01 
ZN-65 LLD<4.78E-01 LLD<4.78E-01 
SC-46 LLDc::2.18E-Ol LLD<2.18E-01 
TA-182 LLD<6.23E-01 LLD<6.23E-01 
I-135 LLD<6.71E-01 LLDc::6.71E-01 
CL-39 LLDc::4.99E-01 LLD<4.99E-01 
NA-22 LLD<1.73E-01 LLD<1.73E-01 
AR-41 LLDc::2.00E-01 LLDc::2.00E-01 
C0-60 LLDc::1.90E-01 LLD<1.90E-01 
NA-24 LLD<1.36E-01 LLDc::1.36E-01 
SR-92 LLDc::2.60E-01 LLDc::2.60E-01 
SCH-000 LLD<7.49E-01 LLDc::7.49E-01 
CS-138 LLD<2.40E-01 LLDc::2.40E-01 
K-40 2.31E+01 +- 2.62E+00 2.31E+01 +- 2.62E+00 
KR-88 LLD<1.44E+00 LLDc::1.44E+00 
TL-209 LLD<2.76E+00 LLD<2.76E+00 
LA-140 LLDc::2.47E-01 LLDc::2.47E-01 
AL-26 LLDc::1.36E-01 LLDc::1.36E-01 
MN-56 LLDc::5.79E-01 LLD<5.79E-01 
RB-88 LLD<1.58E+00 LLD<1.58E+00 

-------------------- --------------------
Total 1.15E+02 +- 1.32E+01 1.15E+02 +- 1. 32E+01 

~ 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0046 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

,.,ntroid Energy Net Area Error Garmnas/sec 
, mnel 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+00 

0~@ 

..,...,, 
~·\ ... 



C--7K" 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* 
* 
* 

GAMMA S P E C T R U M A N A L Y S I S * 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 29-NOV-95 12:24:51 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
41Jltiplet 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 I Conversion Factor: 1.0000E+OO 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 29-NOV-95 at 11:57:17 

COLLECT Live Time: 
Real Time: 
Dead Time: 

1200. seconds 
1203. seconds 

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 ,... 
p E A K 

PK Centroid .Energy FWHM 
channel keV keV 

1 127.30 63.66 1.4 
2 185.83 92.90 1.5 
3 288.07 143.96 1.2 
4 372.05 185.92 1.5 
5 477.85 238.77 1.5 
6 704.24 351.89 1.4 
7 1167.09 583.25 3.5 
8 1218.73 609.06 1.3 
9 1322.60 661.00 2.3 

10 1532.61 766.03 3.1 

11 1821.53 910.55 1.6 
12 2000.74 1000.22 1.3 
13 2920.10 1460.47 2.0 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

r:/';:. 
r.~:; 

29-NOV-95 12:24:51 

ANA L y s I s 

Backgnd Net Area Error Nuclides 
counts counts % 

306. 255. 24.5 TH-234 
499. 1121. 8.6 TH-234,TH-234 
236. 178. 31.0 U-235 
180. 767. 9.0 U-235,RA-226 
133. 105. 39.9 PB-212 

60. 73. 40.9 BI-211,PB-214 
19. 38. 49.4 TL-208 
18. 64. 32.0 XE-135,BI-214 
28. 47 .. 45.3 CS-137 
17. 21. 76.1 NB-95,PA234M, 

I-134 
5. 17. 62.6 AC-228 

13. 32. 51.3 PA234M 
6. 92. 22.6 K-40 



hgtrw 29-NOV-95 12:24:51 

4mple: C-78 Soil/Asbestos 
ta collected on 29-NOV-95 at 11:57:17 

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

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<5.30E+00 LLD<5.30E+00 
TH-234 7.30E+01 +- 1.90E+01 7.30E+01 +- 1.90E+01 
TH-230 LLD<3.41E+02 LLD<3.41E+02 
XE-133 LLD<1.76E+00 LLD<1.76E+00 
CD-109 LLD<2.05E+01 LLD<2.05E+01 
SCL-000 LLD<7.54E-01 LLD<7.54E-01 
C0-57 LLD<2.50E-01 LLD<2.50E-01 
PA-234 LLD<9.86E-01 LLD<9.86E-01 
CE-144 LLD<1.75E+00 LLD<1.75E+00 
TC-99M LLD<2.86E-01 LLD<2.86E-01 
U-235 3.44E+00 +- 1.07E+00 3.44E+00 +- 1.07E+00 
CE-141 LLD<3.73E-01 LLD<3.73E-01 
KR-85M LLD<2.33E-01 LLD<2.33E-01 
XE-131M LLD<8.27E+00 LLD<8.27E+00 
BA-139 LLD<1.03E+00 LLD<1.03E+00 

·-139 LLD<2.01E-01 LLD<2.01E-01 
-226 5.29E+01 +- 4.90E+00 5.29E+01 +- 4.90E+00 

BA-141 LLD<1.22E+00 LLD<1.22E+00 
KR-89 LLD<3.67E+00 LLD<3.67E+00 
TE-132 LLD<1.82E-01 LLD<1.82E-01 
XE-133M LLD<1.76E+00 LLD<1.76E+00 
TH-227 LLD<1.32E+00 LLD<1.32E+00 
PB-212 7.42E-01 +- 2.97E-01 7.42E-01 +- 2.97E-01 
RA-224 LLD<4.60E+00 LLD<4.60E+00 
XE-135 LLD<1.99E-01 LLD<1.99E-01 
XE-138 LLD<8.80E-01 LLD<8.80E-01 
SE-75 LLD<3.30E-01 LLD<3.30E-01 
NP-239 LLD<9.43E-01 LLD<9.43E-01 
HG-203 LLD<2.30E-01 LLD<2.30E-01 
IR-192 LLD<2.08E-01 LLD<2.08E-01 
CR-51 LLD<1.80E+00 LLD<1.80E+00 
SCM-000 LLD<8.08E-01 LLD<8.08E-01 
BI-211 1.65E+01 +- 6.76E+00 1.65E+01 +- 6.76E+00 
PB-214 1.13E+00 +- 4.62E-01 1.13E+00 +- 4.62E-01 
BA-133 LLD<5.04E-01 LLD<5.04E-01 
I-131 LLD<2.33E-01 LLD<2.33E-01 
SN-113 LLD<2.88E-01 LLD<2.88E-01 
KR-87 LLD<4.26E-01 LLD<4.26E-01 
PB-211 LLD<8.02E+00 LLD<8.02E+00 

·"""""'· AU-198 LLD<1.90E-01 LLD<1.90E-01 t-125 LLD<6.01E-01 LLD<6.01E-01 
-212 LLD<6.15E+01 LLD<6.15E+01 
-7 LLD<1.87E+00 LLD<1.87E+00 

HF-181 LLD<2.39E-01 LLD<2.39E-01 
RU-103 LLD<2.41E-01 LLD<2.41E-01 
KR-85 LLD<7.02E+01 LLD<7.02E+01 



SR-85 LLD<3.07E-01 
I-133 LLD<2.17E-01 
BA-140 LLD<7.62E-01 

~r-91M LLD<2.37E-01 
-207 LLD<2.60E-01 

l'L-208 LLD<1.40E+00 
SB-124 LLD<2.28E-01 
CS-134 LLD<4.79E-01 
BI-214 1.51E+00 +- 4.83E-01 
RU-106 LLD<2.07E+00 
LA-142 LLD<4.57E-01 
AG-110M LLD<4.70E-01 
NB-97 LLD<4.73E-01 
CS-137 4.49E-01 +- 2.04E-01 
I-132 LLD<3.56E-01 
W-187 LLD<7.39E-01 
ZR-97 LLD<2.64E-01 
ZR-95 LLD<4.15E-01 
NB-95 2.12E-01 +- 1. 61E-01 
TL-210 LLD<2.95E+00 
C0-58 LLD<2.47E-01 
CS-136 LLD<2.19E-01 
MN-54 LLD<2.79E-01 
C0-56 LLD<2.70E-01 
I-134 LLD<3.15E-01 
TL-207 LLD<4.16E+02 
Y-88 LLD<3.53E-01 
AC-228 7.28E-01 +- 4.56E-01 
EU-152 LLD<3.03E+00 

~~·~,234M 8.05E+00 +- 4.14E+00 
.e:..91 LLD<7.50E-01 

RB-89 LLD<7.12E-01 
FE-59 LLD<5.60E-01 
ZN-65 LLD<7.45E-01 
SC-46 LLD<3.84E-01 
TA-182 LLD<9.37E-01 
I-135 LLD<1.08E+00 
CL-39 LLD<6.58E-01 
NA-22 LLD<3.25E-01 
AR-41 LLD<2.52E-01 
C0-60 LLD<2.49E-01 
NA-24 LLD<2.62E-01 
SR-92 LLD<1.S4E-01 
SCH-000 LLD<1.15E+00 
CS-138 LLD<4.25E-01 
K-40 1.40E+01 +- 3.20E+00 
KR-88 LLD<2.01E+00 
TL-209 LLD<9.96E-01 
LA-140 LLD<3.42E-01 
AL-26 LLD<3.17E-01 
MN-56 LLD<6.39E-01 
RB-88 LLD<2.18E+00 

--------------------
Total 1.73E+02 +- 2.15E+01 

r 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLD<3.07E-01 
LLD<2.17E-01 
LLD<7.62E-01 
LLD<2.37E-01 
LLD<2.60E-01 
LLD<1.40E+00 
LLD<2.28E-01 
LLD<4.79E-01 

1.51E+00 +- 4.83E-01 
LLD<2.07E+00 
LLD<4.57E-01 
LLD<4.70E-01 
LLD<4.73E-01 

4.49E-01 +- 2.04E-01 
LLD<3.56E-01 
LLD<7.39E-01 
LLD<2.64E-01 
LLD<4.15E-01 

2.12E-01 +- 1.61E-01 
LLD<2.95E+00 
LLD<2.47E-01 
LLD<2.19E-01 
LLD<2.79E-01 
LLD<2.70E-01 
LLD<3.15E-01 
LLD<4.16E+02 
LLD<3.53E-01 

7.28E-01 +- 4.56E-01 
LLD<3.03E+00 

8.05E+00 +- 4.14E+00 
LLD<7.50E-01 
LLD<7.12E-01 
LLD<5.60E-01 
LLD<7.45E-01 
LLD<3.84E-01 
LLD<9.37E-01 
LLD<1.08E+00 
LLD<6.58E-01 
LLD<3.25E-01 
LLD<2.52E-01 
LLD<2.49E-01 
LLD<2.62E-01 
LLD<1.54E-01 
LLD<1.15E+00 
LLD<4.25E-01 

1.40E+01 +- 3.20E+00 
LLD<2.01E+00 
LLD<9.96E-01 
LLD<3.42E-01 
LLD<3.17E-01 
LLD<6.39E-01 
LLD<2.18E+00 

--------------------
1.73E+02 +- 2.15E+01 



Results saved in File SD0059 

• 

• 

• 



Jl!"-r.ntroid 
· :mnel 

1167.09 
oH;, 

PEAKS NOT USED IN ANALYSIS 

Energy Net Area Error Gammas/sec 
keV counts % 

583.25 38. 49.4 5.92E+00 



* 
* 

* * * * 

c-s 
* * * * * * * * * * * * * * 

GAMMA S P E C T R U M 

* * * * * * * * * 

A N A L Y S I S 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 29-NOV-95 12:54:03 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

'gular Output. 
Analysis of Spectrum saved in Disk File SD0027 
Measured by: slv 

Sample Description: C-5 Soil 
Geometry Description: Capsule 
Sample Size: 8.7000E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+OO 

COLLECT started on 29-NOV-95 at 12:38:48 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

• 

~·. 



hatrw 
;' 

p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1C 478.73 239.21 1.5 
2C 705.29 352.42 1.5 
3 1167.10 583.25 1.3 
4 1220.43 609.91 2.0 
5 1823.05 911.31 2.4 
6 2920.61 1460.73 2.5 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

1 Multiplets processed. 

ANA L 

Backgnd 
counts 

46. 
15. 

9 . 
8. 
3. 
0 . 

c - Multiplet Analysis converged normally 

29-NOV-95 12:54:03 

y s I S 

Net Area Error Nuclides 
counts % 

94. 34.1 PB-212 
64. 30.7 PB-214 
29. 46.9 TL-208 
20. 62.2 BI-214 
31. 38.6 AC-228 
96. 20.0 K-40 



hgtrw 29-NOV-95 12:54:03 

... mple: C-5 Soil 
~ta collected on 29-NOV-95 at 12:38:48 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
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 

f -198 
-125 
-212 

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

R A D I 0 N U C L I D E A N A L Y S I S 

Activity Concentration in pCi /gm 
Decay 

R E P 0 R T 

Measured Error corrected Error 

LLD<2.47E+00 
LLD<2.02E+01 
LLD<1.72E+02 
LLD<1.16E+00 
LLD<8.55E+00 
LLD<5.14E-01 
LLD<1.71E-01 
LLD<7.37E-01 
LLD<1.44E+00 
LLD<1.71E-01 
LLD<1.28E+00 
LLD<2.74E-01 
LLD<1.88E-01 
LLD<7.06E+00 
LLD<7.26E-01 
LLD<1.47E-01 
LLD<4.05E+00 
LLD<4.03E-01 
LLD<1.92E+00 
LLD<1.90E-01 
LLD<1.73E+00 
LLD<1.37E+00 

8.52E-01 +
LLD<4.66E+00 
LLD<1.82E-01 
LLD<7.22E-01 
LLD<2.70E-01 
LLD<1.14E+00 
LLD<2.33E-01 
LLD<2.05E-01 
LLD<1.64E+00 
LLD<7.89E-01 
LLD<5.90E+00 

1.14E+00 +
LLD<4.81E-01 
LLD<2.12E-01 
LLD<2.61E-01 
LLD<3.91E-01 
LLD<6.95E+00 
LLD<1.82E-01 
LLD<6.02E-01 
LLD<5.46E+01 
LLD<1.69E+00 
LLD<2.47E-01 
LLD<2.39E-01 
LLD<5.38E+01 

LLD<2.47E+00 
LLD<2.02E+01 
LLD<1.72E+02 
LLD<1.16E+00 
LLD<8.55E+00 
LLD<5.14E-01 
LLD<1.71E-01 
LLD<7.37E-01 
LLD<1.44E+00 
LLD<1.71E-01 
LLD<1.28E+00 
LLD<2.74E-01 
LLD<1.88E-01 
LLD<7.06E+00 
LLD<7.26E-01 
LLD<1.47E-01 
LLD<4.05E+00 
LLD<4.03E-01 
LLD<1.92E+00 
LLD<1.90E-01 
LLD<1.73E+00 
LLD<l. 3 7E+00 

2.92E-01 8.52E-01 
LLD<4.66E+00 
LLD<1.82E-01 
LLD<7.22E-01 
LLD<2.70E-01 
LLD<1.14E+00 
LLD<2.33E-01 
LLD<2.05E-01 
LLD<1.64E+00 
LLD<7.89E-01 
LLD<5.90E+00 

3.50E-01 1.14E+00 
LLD<4.81E-01 
LLD<2.12E-01 
LLD<2.61E-01 
LLD<3.91E-01 
LLD<6.95E+00 
LLD<1.82E-01 
LLD<6.02E-01 
LLD<5.46E+01 
LLD<1.69E+00 
LLD<2.47E-01 
LLD<2.39E-Ol 
LLD<5.38E+01 

+- 2.92E-01 

+- 3.50E-01 

,r" \ 



SR-85 LLD<2.35E-01 
I-133 LLD<2.17E-01 
BA-140 LLD<7.44E-01 , 

91M LLD<2.03E-01 
_-207 LLD<2.03E-01 

TL-208 LLD<8.91E-01 
SB-124 LLD<2.57E-01 
CS-134 LLD<3.24E-01 
BI-214 5.15E-01 +- 3.21E-01 
RU-106 LLD<2.01E+00 
LA-142 LLD<5.02E-01 
AG-110M LLD<3.70E-01 
NB-97 LLD<3.59E-01 
CS-137 LLD<3.30E-01 
I-132 LLD<2.62E-01 
W-187 LLD<8.31~-01 
ZR-97 LLD<2.56E-01 
ZR-95 LLD<3.92E-01 
NB-95 LLD<3.03E-01 
TL-210 LLD<1.63E+00 
C0-58 LLD<2.52E-01 
CS-136 LLD<2.54E-01 
MN-54 LLD<2.85E-01 
C0-56 LLD<2.51E-01 
I-134 LLD<2.98E-01 
TL-207 LLD<2.14E+02 
Y-88 LLD<3.02E-01 
AC-228 1.69E+00 +- 6.54E-01 

_,.-U-152 LLD<2.56E+00 
/'~' , :,;,_:- 234M LLD<3.26E+00 

.;>i{-91 LLD<7.89E-01 
RB-89 LLD<5.12E-01 
FE-59 LLD<5.24E-01 
ZN-65 LLD<5.70E-01 
SC-46 LLD<3.04E-01 
TA-182 LLD<8.68E-01 
I-135 LLD<1.34E+00 
CL-39 LLD<8.93E-01 
NA-22 LLD<3.67E-01 
AR-41 LLD<4.87E-01 
C0-60 LLD<2.78E-01 
NA-24 LLD<1.90E-01 
SR-92 LLD<4.07E-01 
SCH-000 LLD<1.04E+00 
CS-138 LLD<4.17E-01 
K-40 1.91E+01 +- 3.87E+00 
KR-88 LLD<2.45E+00 
TL-209 LLD<1.96E-01 
LA-140 LLD<4.82E-01 
AL-26 LLD<2.16E-01 
MN-56 LLD<8.12E-01 
RB-88 LLD<9.70E-01 

--------------------
Total 2.33E+01 +- 3.97E+00 

r 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLD<2.35E-01 
LLD<2.17E-01 
LLD<7.44E-01 
LLD<2.03E-01 
LLD<2.03E-01 
LLD<8.91E-01 
LLD<2.57E-01 
LLD<3.24E-01 

5.15E-01 +- 3.21E-01 
LLD<2.01E+00 
LLD<5.02E-01 
LLD<3.70E-01 
LLD<3.59E-01 
LLD<3.30E-01 
LLD<2.62E-01 
LLD<8.31E-01 
LLD<2.56E-01 
LLD<3.92E-01 
LLD<3.03E-01 
LLD<1.63E+00 
LLD<2.52E-01 
LLD<2.54E-01 
LLD<2.85E-01 
LLD<2.51E-01 
LLD<2.98E-01 
LLD<2.14E+02 
LLD<3.02E-01 

1.69E+00 +- 6.54E-01 
LLD<2.56E+00 
LLD<3.26E+00 
LLD<7.89E-01 
LLD<5.12E-01 
LLD<5.24E-01 
LLD<5.70E-01 
LLD<3.04E-01 
LLD<8.68E-01 
LLD<1.34E+00 
LLD<8.93E-01 
LLD<3.67E-01 
LLD<4.87E-01 
LLD<2.78E-01 
LLD<1.90E-01 
LLD<4.07E-01 
LLD<1.04E+00 
LLD<4.17E-01 

1.91E+01 +- 3.87E+00 
LLD<2.45E+00 
LLD<1.96E-01 
LLD<4.82E-01 
LLD<2.16E-01 
LLD<8.12E-01 
LLD<9.70E-01 

--------------------
2.33E+01 +- 3.97E+00 



Results saved in File SD0027 

• 

• 

• 



,.. ntroid 
.annel 

1167.10 
Ol© 

PEAKS NOT USED IN ANALYSIS 

Energy Net Area Error Gammas/sec 
keV counts % 

583.25 29. 46.9 9.18E+00 



-!'I 
* * * * * * * * * * * * * * * * * * 

* GAMMA S P E C T R U M 
* 

* * * * * * * * * 

A N A L Y S I S 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 29-NOV-95 13:18:44 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

~gular Output. 
Analysis of Spectrum saved in Disk File SD0015 
Measured by: dlv 

Sample Description: C-14 Soil 
Geometry Description: Capsule 
Sample Size: 6.1600E+02 grn 
Standard Size: 8.8840E+02 grn 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

COLLECT started on 29-NOV-95 at 12:54:58 

COLLECT Live Time: 
Real Time: 
Dead Time: 

1200. seconds 
1203. seconds 

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 

• 



/Ptrw 

p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1C 127.80 63.91 1.2 
2 186.66 93.31 1.5 
3 327.55 163.69 1.2 
4C 372.92 186.35 1.6 
5 478.48 239.09 1.9 
6 591.60 295.61 2.2 
7 704.51 352.03 1.8 
8 1167.35 583.38 1.4 
9 1218.88 609.14 1.2 

10 1323.16 661.28 2.0 
11 2001.04 1000.37 2.7 
12 2240.40 1120.16 3.7 
13 2920.93 1460.89 2.2 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

ANA L 

Backgnd 
counts 

274. 
505. 
131. 
179. 
138. 

64. 
38. 
15. 
33. 
22. 
10. 

7. 
4. 

Multiplet Analysis converged normally 

29-NOV-95 13:18:44 

y s I S 

Net Area Error Nuclides 
counts % 

191. 28.5 TH-234 
831. 11.0 TH-234,TH-234 

85. 45.1 U-235,XE131M 
530. 11.3 U-235, RA-226 
264. 18.6 PB-212 

93. 33.5 PB-214 
135. 21.8 BI-211,PB-214 

78. 27.0 TL-208 
87. 29.3 BI-214 
71. 30.6 CS-137 
34. 44.3 PA234M 
27. 49.9 BI-214,SC-46 

132. 17.9 K-40 



hgtrw 29-NOV-95 13:18:44 
'""""""'' 

41tmple: C-14 Soil 
ta collected on 29-NOV-95 at 12:54:58 

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

R AD I 0 N U C L I D E ANA L Y S I s R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<4.71E+00 LLD<4.71E+00 
TH-234 5.03E+01 +- 1.50E+01 5.03E+01 +- 1.50'E+01 
TH-230 LLD<2.87E+02 LLD<2.87E+02 
XE-133 LLD<1.66E+00 LLD<1.66E+00 
CD-109 LLD<1.49E+01 LLD<1.49E+01 
SCL-000 LLD<7.34E-01 LLD<7.34E-01 
C0-57 LLD<2.44E-01 LLD<2.44E-01 
PA-234 LLD<8.91E-01 LLD<8.91E-01 
CE-144 LLD<1.77E+00 LLD<1.77E+00 
TC-99M LLD<2.34E-01 LLD<2.34E-01 
U-235 LLD<1.59E+00 LLD<1.59E+00 
CE-141 LLD<3.36E-01 LLD<3.36E-01 
KR-85M LLD<2.54E-01 LLD<2.54E-01 

'~ XE-131M 8.40E+00 +- 3.79E+00 8.40E+00 +- 3.79E+00 ,-139 LLD<9.05E-01 LLD<9.05E-01 
-139 LLD<l. 76E-01 LLD<1.76E-01 
-226 3.36E+01 +- 3.86E+00 3.36E+01 +- 3.86E+00 

BA-141 LLD<9.46E-01 LLD<9.46E-01 
KR-89 LLD<3.56E+00 LLD<3.56E+00 
TE-132 LLD<1.97E-01 LLD<1.97E-01 
XE-133M LLD<1.98E+00 LLD<1.98E+00 
TH-227 LLD<1.35E+00 LLD<1.35E+00 
PB-212 1.71E+00 +- 3.24E-01 1.71E+00 +- 3.24E-01 
RA-224 LLD<4.77E+00 LLD<4.77E+00 
XE-135 LLD<1.97E-01 LLD<1.97E-01 
XE-138 LLD<8.07E-01 LLD<8.07E-01 
SE-75 LLD<2.95E-01 LLD<2.95E-01 
NP-239 LLD<1.27E+00 LLD<1.27E+00 
HG-203 LLD<2.02E-01 LLD<2.02E-01 
IR-192 LLD<2.04E-01 LLD<2.04E-01 
CR-51 LLD<1.60E+00 LLD<1.60E+00 
SCM-000 LLD<8.34E-01 LLD<8.34E-01 
BI-211 2.82E+01 +- 6.16E+00 2.82E+01 +- 6.16E+00 
PB-214 1.93E+00 +- 4.21E-01 1.93E+00 +- 4.21E-01 
BA-133 LLD<5.37E-01 LLD<5.37E-01 
I-131 LLD<1.96E-01 LLD<1.96E-01 
SN-113 LLD<3.07E-01 LLD<3.07E-01 
KR-87 LLD<4.53E-01 LLD<4.53E-01 
PB-211 LLD<8.45E+00 LLD<8.45E+00 
AU-198 LLD<2.19E-01 LLD<2.19E-01 

·-125 LLD<6.50E-01 LLD<6.50E-01 
-212 LLD<5.64E+01 LLD<5.64E+01 

BE-7 LLD<2.08E+00 LLD<2.08E+00 
HF-181 LLD<2.45E-01 LLD<2.45E-01 
RU-103 LLD<1.90E-01 LLD<1.90E-01 
KR-85 LLD<5.48E+01 LLD<5.48E+01 



SR-85 LLD<2.39E-01 
I-133 LLD<2.26E-01 

.,...P.A-140 LLD<9.11E-01 
91M LLD<2.09E-01 

,, ... .L-207 LLD<2.86E-01 
TL-208 LLD<1.54E+00 
SB-124 LLD<2.56E-01 
CS-134 LLD<5.20E-01 
BI-214 1.88E+00 +- 5.53E-01 
RU-106 LLD<2.06E+00 
LA-142 LLD<4.40E-01 
AG-110M LLD<4.95E-01 
NB-97 LLD<5.01E-01 
CS-137 6.17E-01 +- 1. 90E-01 
l-132 LLD<3.61E-01 
W-187 LLD<7.51E-01 
ZR-97 LLD<2.78E-01 
ZR-95 LLD<4.88E-01 
NB-95 LLD<3.19E-01 
TL-210 LLD<3.64E+00 
C0-58 LLD<2.70E-01 
CS-136 LLD<2.01E-01 
MN-54 LLD<2.72E-01 
C0-56 LLD<2.73E-01 
1-134 LLD<3.41E-01 
TL-207 LLD<2.88E+02 
Y-88 LLD<2.41E-01 
AC-228 LLD<1.34E+00 

- ~ 1 -152 LLD<2.46E+00 .f ",' 
;'.-234M LLD<7.35E+00 -.,., 

S'R.-91 LLD<8.68E-01 
RB-89 LLD<7.64E-01 
FE-59 LLD<5.60E-01 
ZN-65 LLD<8.89E-01 
SC-46 LLD<3.29E-01 
TA-182 LLD<9.46E-01 
I-135 LLD<1.04E+00 
CL-39 LLD<7.29E-01 
NA-22 LLD<2.90E-01 
AR-41 LLD<2.96E-01 
C0-60 LLD<3.32E-01 
NA-24 LLD<2.17E-01 
SR-92 LLD<3.82E-01 
SCH-000 LLD<7.09E-01 
CS-138 LLD<6.30E-01 
K-40 1.85E+01 +- 3.38E+00 
KR-88 LLD<2.27E+00 
TL-209 LLD<5.90E-01 
LA-140 LLD<2.81E-01 
AL-26 LLD<9.86E-02 
MN-56 LLD<9.05E-01 
RB-88 LLD<1.03E+00 

--------------------
,Total 1.45E+02 +- 1.74E+01 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLD<2.39E-01 
LLD<2.26E-01 
LLD<9.11E-01 
LLD<2.09E-01 
LLD<2.86E-01 
LLD<1.54E+00 
LLD<2.56E-01 
LLD<5.20E-01 

1.88E+00 +- 5.53E-01 
LLD<2.06E+00 
LLD<4.40E-01 
LLD<4.95E-01 
LLD<5.01E-01 

6.17E-01 +- 1. 90E-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<8.89E-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 +- 3.38E+00 
LLD<2.27E+00 
LLD<5.90E-01 
LLD<2.81E-01 
LLD<9.86E-02 
LLD<9.05E-01 
LLD<1.03E+00 

--------------------
1.45E+02 +- 1.74E+01 



Results saved in File SD0015 

• 

• 

• 

\ 
! 



PEAKS NOT USED IN ANALYSIS 
, 

ntroid Energy Net Area Error Garmnas/sec 
.. lannel 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 

Ol@ 



C-7 
.* * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* 
* 

GAMMA S P E C T R U M A N A L Y S I S 

* * * * * * 
* 
* 
* 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
CANBERRA SPECTRAN-AT V4.2a 

hgtrw 29-NOV-95 13:38:27 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
41Jltiplet Analysis Performed. 

Regular Output. 
Analysis of Spectrum saved in Disk File SD0028 
Measured by: dlv 

Sample Description: C-7 Soil 
Geometry Description: Capsule 
Sample Size: 7.1600E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

COLLECT started on 29-NOV-95 at 13:19:39 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

" p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.42 239.06 1.0 
2 705.13 352.34 1.2 
3 926.45 462.95 0.8 
4C 1219.44 609.42 2.2 
5 1323.82 661.61 2.0 
6 1822.17 910.87 1.4 
7 2920.79 1460.82 0.8 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

ANA L Y S I S 

Backgnd Net Area 
counts counts 

99. 99. 
34. 56. 

9 . 15. 
15. 49. 
11. 29. 
3. 30. 
0 . 88. 

c - Multiplet Analysis converged normally 

29-NOV-95 13:38:27 

Error Nuclides 
% 

37.6 PB-212 
42.3 PB-214 
80.0 CS-138 
37.2 BI-214 
52.4 CS-137 
40.0 AC-228 
20.9 K-40 



hgtrw 29-NOV-95 13:38:27 

'

rnple: C-7 Soil 
ta collected on 29-NOV-95 at 13:19:39 

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

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /grn 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.83E+00 LLD<3.83E+00 
TH-234 LLD<2.40E+01 LLD<2.40E+01 
TH-230 LLD<2.38E+02 LLD<2.38E+02 
XE-133 LLD<1.68E+00 LLD<1.68E+00 
CD-109 LLD<9.97E+00 LLD<9.97E+00 
SCL-000 LLD<6.94E-01 LLD<6.94E-01 
C0-57 LLD<2.31E-01 LLD<2.31E-01 
PA-234 LLD<8.45E-01 LLD<8.45E-01 
CE-144 LLD<1.95E+00 LLD<1.95E+00 
TC-99M LLD<2.11E-01 LLD<2.11E-01 
U-235 LLD<1.66E+00 LLD<1.66E+00 
CE-141 LLD<3.88E-01 LLD<3.88E-01 
KR-85M LLD<2.02E-01 LLD<2.02E-01 
XE-131M LLD<8.98E+00 LLD<8.98E+00 ,-139 LLD<9.17E-01 LLD<9.17E-01 

-139 LLD<1.86E-01 LLD<1.86E-01 
-226 LLD<5.47E+00 LLD<5.47E+00 

BA-141 LLD<5.01E-01 LLD<5.01E-01 
KR-89 LLD<2.14E+00 LLD<2.14E+00 
TE-132 LLD<2.10E-01 LLD<2.10E-01 
XE-133M LLD<2.36E+00 LLD<2.36E+00 
TH-227 LLD<1.66E+00 LLD<1.66E+00 
PB-212 1. 09E+00 +- 4.12E-01 1.09E+00 +- 4.12E-01 
RA-224 LLD<6.14E+00 LLD<6.14E+00 
XE-135 LLD<2.18E-01 LLD<2.18E-01 
XE-138 LLD<7.94E-01 LLD<7.94E-01 
SE-75 LLD<3.26E-01 LLD<3.26E-01 
NP-239 LLD<1.46E+00 LLD<1.46E+00 
HG-203 LLD<2.78E-01 LLD<2.78E-01 
IR-192 LLD<2.61E-01 LLD<2.61E-01 
CR-51 LLD<2.20E+00 LLD<2.20E+00 
SCM-000 LLD<1.04E+00 LLD<1.04E+00 
BI-211 LLD<6.68E+00 LLD<6.68E+00 
PB-214 1.'21E+00 +- 5.13E-01 1.21E+00 +- 5.13E-01 
BA-133 LLD<6.30E-01 LLD<6.30E-01 
I-131 LLD<2·. 71E-01 LLD<2.71E-01 
SN-113 LLD<3.94E-01 LLD<3.94E-01 
KR-87 LLD<5.02E-01 LLD<5.02E-01 
PB-211 LLD<9.03E+00 LLD<9.03E+00 
AU-198 LLD<2.56E-01 LLD<2.56E-01 

·-125 LLD<7.34E-01 LLD<7.34E-01 
-212 LLD<7.17E+01 LLD<7.17E+Ol 

BE-7 LLD<2.22E+00 LLD<2.22E+00 
HF-181 LLD<3.27E-01 LLD<3.27E-01 
RU-103 LLD<2.90E-01 LLD<2.90E-01 
KR-85 LLD<7.34E+01 LLD<7.34E+01 



SR-85 LLD<3.21E-01 LLD<3.21E-Ol 
I-133 LLD<3.49E-01 LLD<3.49E-Ol 

,A-140 LLD<9.39E-01 LLD<9.39E-01 
~1M LLD<2.34E-01 LLD<2.34E-01 

..... -207 LLD<2.67E-01 LLD<2.67E-01 
TL-208 LLD<l.l8E+00 LLD<l.l8E+00 
SB-124 LLD<3.36E-01 LLD<3.36E-01 
CS-134 LLD<6.26E-01 LLD<6.26E-01 
BI-214 1.55E+00 +- 5.79E-01 1.55E+00 +- 5.79E-01 
RU-106 LLD<2.06E+00 LLD<2.06E+00 
LA-142 LLD<5.89E-01 LLD<5.89E-01 
AG-llOM LLD<5.81E-01 LLD<5.81E-Ol 
NB-97 LLD<5.53E-Ol LLD<5.53E-01 
CS-137 4.28E-01 +- 2.24E-01 4.28E-01 +- 2.24E-01 
I-132 LLD<4.07E-Ol LLD<4.07E-01 
W-187 LLD<l.09E+00 LLD<l.09E+00 
ZR-97 LLD<3.95E-01 LLD<3.95E-01 
ZR-95 LLD<6.27E-01 LLD<6.27E-01 
NB-95 LLD<3.51E-01 LLD<3.51E-01 
TL-210 LLD<l.66E+00 LLD<l.66E+00 
C0-58 LLD<3.68E-01 LLD<3.68E-01 
CS-136 LLD<2.97E-01 LLD<2.97E-01 
MN-54 LLD<3.30E-Ol LLD<3.30E-01 
C0-56 LLD<2.57E-01 LLD<2.57E-Ol 
I-134 LLD<2.61E-01 LLD<2.61E-01 
TL-207 LLD<3.06E+02 LLD<3.06E+02 
Y-88 LLD<4.33E-Ol LLD<4.33E-01 
AC-228 1.98E+00 +- 7.92E-01 1.98E+00 +- 7.92E-01 

,!t.;I.-152 LLD<3.76E+00 LLD<3.76E+00 
· iS:'- 234M LLD<3.59E+00 LLD<3.59E+00 

SR-91 LLD<l.08E+00 LLD<l.08E+00 
RB-89 LLD<6.13E-01 LLD<6.13E-01 
FE-59 LLD<6.85E-01 LLD<6.85E-01 
ZN-65 LLD<l.l2E+00 LLD<l.l2E+00 
SC-46 LLD<5.20E-01 LLD<5.20E-01 
TA-182 LLD<l.50E+00 LLD<l.50E+00 
I-135 LLD<l.37E+00 LLD<l.37E+00 
CL-39 LLD<6.03E-01 LLD<6.03E-01 
NA-22 LLD<3.76E-01 LLD<3.76E-Ol 
AR-41 LLD<3.85E-01 LLD<3.85E-Ol 
C0-60 LLD<4.30E-01 LLD<4.30E-01 
NA-24 LLD<3.62E-01 LLD<3.62E-01 
SR-92 LLD<4.56E-Ol LLD<4.56E-01 
SCH-000 LLD<l.49E+00 LLD<l.49E+00 
CS-138 LLD<5.43E-01 LLD<5.43E-01 
K-40 2.12E+Ol +- 4.50E+00 2.12E+Ol +- 4.50E+00 
KR-88 LLD<2.97E+00 LLD<2.97E+00 
TL-209 LLD<l.l6E+00 LLD<l.l6E+00 
LA-140 LLD<5.39E-01 LLD<5.39E-01 
AL-26 LLD<2.38E-01 LLD<2.38E-01 
MN-56 LLD<l.62E+00 LLD<l.62E+00 
RB-88 LLD<4.33E-Ol LLD<4.33E-01 

-----------~-------- --------------------
;i!otal 2.75E+Ol +- 4.66E+00 2.75E+Ol +- 4.66E+OO 

,,. 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0028 

• 

_:~'. 

• 

• 



#"'-' ntroid 
3nnel 

926.45 
0:@ 

PEAKS NOT USED IN ANALYSIS 

Energy Net Area Error Gammas/sec 
keV counts % 

462.95 15. 80.0 3.71E+00 



c -II 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* 
* GAMMA 
* 

S P E C T R U M A N A L Y S I S * 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 29-NOV-95 13:53:38 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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 . 

• gular Output. 
Analysis of Spectrum saved in Disk File SD0029 
Measured by: dlv 

Sample Description: C-11 Soil 
Geometry Description: Capsule 
Sample Size: 7.1800E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

COLLECT started on 29-NOV-95 at 13:39:18 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

• 

~\. 
/ 



~trw 

p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.26 238.98 1.1 
2 704.61 352.08 1.3 
3 1166.85 583.13 1.2 
4 1219.27 609.34 0.9 
5 2920.69 1460.77 1.7 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

29-NOV-95 13:53:38 

ANA L y s I S 

Backgnd Net Area Error Nuclides 
counts counts % 

76. 80. 41.2 PB-212 
12. 44. 38.4 PB-214 
3. 32. 39.1 TL-208 

11. 26. 54.4 BI-214 
0 . 99. 19.7 K-40 



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. 

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 

t -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 

R A D I 0 N U C L I D E A N A L Y S I S 

Activity Concentration in pCi /gm 
Decay 

R E P 0 R T 

Measured Error corrected Error 

LLD<2.65E+00 
LLD<1.91E+01 
LLD<1.75E+02 
LLD<1.33E+00 
LLD<9.28E+00 
LLD<6.30E-01 
LLD<2.09E-01 
LLD<8.08E-01 
LLD<1.65E+00 
LLD<1.58E-01 
LLD<1.39E+00 
LLD<3.03E-01 
LLD<2.32E-01 
LLD<7.00E+00 
LLD<8.80E-01 
LLD<1.79E-01 
LLD<5.24E+00 
LLD<4.34E-01 
LLD<2.44E+00 
LLD<2.00E-01 
LLD<1.89E+00 
LLD<1.64E+00 

8.78E-01 +
LLD<5.86E+00 
LLD<2.09E-01 
LLD<6.76E-01 
LLD<3.36E-01 
LLD<1.30E+00 
LLD<2.67E-01 
LLD<1.87E-01 
LLD<1.39E+00 
LLD<8.10E-01 
LLD<6.35E+00 

9.43E-01 +
LLD<5.52E-01 
LLD<2.16E-01 
LLD<3.70E-01 
LLD<4.20E-01 
LLD<8.20E+00 
LLD<2.38E-01 
LLD<7.36E-01 
LLD<6.78E+01 
LLD<2.32E+00 
LLD<2.63E-01 
LLD<2.13E-01 
LLD<5.98E+01 

LLD<2.65E+00 
LLD<1.91E+01 
LLD<1.75E+02 
LLD<1.33E+00 
LLD<9.28E+00 
LLD<6.30E-01 
LLD<2.09E-01 
LLD<8.08E-01 
LLD<1.65E+00 
LLD<1.58E-01 
LLD<1.39E+00 
LLD<3.03E-01 
LLD<2.32E-01 
LLD<7.00E+00 
LLD<8.80E-01 
LLD<1.79E-01 
LLD<5.24E+00 
LLD<4.34E-01 
LLD<2.44E+00 
LLD<2.00E-01 
LLD<1.89E+00 
LLD<1.64E+00 

3.63E-01 8.78E-01 
LLD<5.86E+00 
LLD<2.09E-01 
LLD<6.76E-01 
LLD<3.36E-01 
LLD<1.30E+00 
LLD<2.67E-01 
LLD<1.87E-01 
LLD<1.39E+00 
LLD<8.10E-01 
LLD<6.35E+00 

3.62E-01 9.43E-01 
LLD<5.52E-01 
LLD<:2.16E-01 
LLD<3.70E-01 
LLD<4.20E-01 
LLD<8.20E+00 
LLD<2.38E-01 
LLD<7.36E-01 
LLD<6.78E+01 
LLD<2.32E+00 
LLD<2.63E-01 
LLD<2.13E-01 
LLD<5.98E+01 

+- 3.63E-01 

+- 3.62E-01 



SR-85 LLD<2.62E-01 LLD<2.62E-01 
I-133 LLD<2.65E-01 LLD<2.65E-01 

~A-140 LLD<8.67E-01 LLD<8.67E-01 
11M LLD<2.81E-01 LLD<2.81E-01 

~-207 LLD<l.98E-01 LLD<l.98E-Ol 1'L-208 LLD<8.56E-01 LLD<8.56E-01 
SB-124 LLD<3.14E-01 LLD<3.14E-01 
CS-134 LLD<5.67E-01 LLD<5.67E-01 
BI-214 8.22E-01 +- 4.48E-Ol 8.22E-Ol +- 4.48E-01 RU-106 LLD<2.56E+00 LLD<2.56E+00 
LA-142 LLD<S.llE-01 LLD<5.11E-01 
AG-110M LLD<5.39E-01 LLD<5.39E-01 
NB-97 LLD<4.34E-01 LLD<4.34E-01 CS-137 LLD<3.93E-01 LLD<3.93E-01 
I-132 LLD<3.65E-01 LLD<3.65E-01 
W-187 LLD<8.85E-01 LLD<8.85E-01 
ZR-97 LLD<2.45E-01 LLD<2.45E-01 
ZR-95 LLD<4.75E-01 LLD<4.75E-01 
NB-95 LLD<3.14E-01 LLD<3.14E-01 
TL-210 LLD<l.66E+00 LLD<1.66E+00 
C0-58 LLD<2.76E-01 LLD<2.76E-01 
CS-136 LLD<3.19E-01 LLD<3.19E-01 
MN-54 LLD<2.68E-01 LLD<2.68E-01 
C0-56 LLD<4.08E-01 LLD<4.08E-01 
I-134 LLD<4.41E-01 LLD<4 .41E-01 
TL-207 LLD<2.26E+02 LLD<2.26E+02 
Y-88 LLD<3.39E-01 LLD<3.39E-01 
AC-228 LLD<l.44E+00 LLD<1.44E+00 

f#5~-:-152 LLD<2.81E+00 LLD<2.81E+00 
\ . :.;·234M LLD<3.82E+00 LLD<3.82E+00 
<~~"'sK-91 LLD<1.26E+00 LLD<1.26E+OO 
RB-89 LLD<7.54E-01 LLD<7.54E-01 
FE-59 LLD<7.98E-01 LLD<7.98E-01 
ZN-65 LLD<8.60E-01 LLD<8.60E-01 
SC-46 LLD<4.20E-01 LLD<4.20E-01 
TA-182 LLD<9.40E-01 LLD<9.40E-01 
I-135 LLD<1.23E+00 LLD<1.23E+OO 
CL-39 LLD<6.56E-01 LLD<6.56E-01 
NA-22 LLD<3.94E-01 LLD<3.94E-01 
AR-41 LLD<3.62E-01 LLD<3.62E-01 
C0-60 LLD<3.55E-01 LLD<3.55E-01 
NA-24 LLD<1.82E-01 LLD<1.82E-01 
SR-92 LLD<5.32E-01 LLD<5.32E-01 
SCH-000 LLD<1.34E+00 LLD<1.34E+00 
CS-138 LLD<4.46E-01 LLD<4.46E-01 
K-40 2.38E+01 +- 4.77E+00 2.38E+01 +- 4.77E+00 KR-88 LLD<3.49E+00 LLD<3.49E+00 
TL-209 LLD<1.01E+00 LLD<1.01E+00 
LA-140 LLD<4.60E-01 LLD<4.60E-01 
AL-26 LLD<3.09E-01 LLD<3.09E-01 
MN-56 LLD<6.35E-01 LLD<6.35E-01 
RB-88 LLD<9.57E-01 LLD<9.57E-01 -------------------- --------------------

F?tal 2.65E+01 +- 4.82E+00 2.65E+01 +- 4.82E+00 

\,, 

Error Quotation at 1. 96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0029 ·~\ 
'' 

• 

• 

• 



1troid 
~lannel 

1166.85 
0:@ 

PEAKS NOT USED IN ANALYSIS 

Energy Net Area Error Gammas/sec 
keV counts % 

583.13 32. 39.1 1.02E+01 



C- a 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* 
* GAMMA 
* 

S P E C T R U M A N A L Y S I S * 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 29-NOV-95 14:29:24 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
Detector Number: I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 

1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

~gular Output. 
Analysis of Spectrum saved in 
Measured by: dl v 

Sample Description: C-8 Soil 
Geometry Description: Capsule 
Sample Size: 6.8100E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Disk File SD0030 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+OO 

COLLECT started on 29-NOV-95 at 13:54:30 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

• 



;trw 

p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 186.48 93.22 1.9 
2 373.02 186.40 1.7 
3 478.87 239.28 1.5 
4 543.33 271.49 2.6 
5 577.85 288.74 1.7 
6 704.97 352.26 1.5 
7 1023.17 511.30 1.8 

8$ 1166.75 583.07 1.9 
9 1219.21 609.31 1.6 

10 1324.11 661.76 1.4 
11$ 1819.05 909.31 1.4 
12$ 1823.78 911.68 1.4 
13 2921.10 1460.98 1.6 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

11/t!-~> 1 Multiplets processed. 
~, ,J,!;· 

29-NOV-95 14:29:24 

ANA L y s I s 

Backgnd Net Area Error Nuclides 
counts counts % 

120. 150. 27.2 TH-234,TH-234 
54. 118. 25.6 U-235,RA-226 
94. 129. 29.5 PB-212 
15. 34. 47.4 
16. 14. 101.1 BI-212,1-135 
10. 74. 26.0 PB-214 

7 . 16. 68.6 TL-208,NA-22, 
ANN-RD 

16. 29. 55.9 TL-208 
10. 44. 37.0 BI-214 
13. 26. 58.5 CS-137 
1. 10. 59.0 
1. 15. 51.8 AC-228 
2. 66. 25.2 K-40 

$ - Multiplet Analysis Terminated because of no CHI-SQ improvement 



hgtrw 29-NOV-95 14:29:24 ~\ 

41Mmple: C-8 Soil 
ta collected on 29-NOV-95 at 13:54:30 

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

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<4.17E+00 LLD<4.17E+00 
TH-234 LLD<2.73E+01 LLD<2.73E+01 
TH-230 LLD<2.90E+02 LLD<2.90E+02 
XE-133 LLD<1.65E+00 LLD<1.65E+00 
CD-109 LLD<1.51E+01 LLD<1.51E+01 
SCL-000 LLD<6.91E-01 LLD<6.91E-01 
C0-57 LLD<2.29E-01 LLD<2.29E-01 
PA-234 LLD<9.49E-01 LLD<9.49E-01 
CE-144 LLD<1.76E+00 LLD<1.76E+00 
TC-99M LLD<2.39E-01 LLD<2.39E-01 
U-235 LLD<1.69E+00 LLD<1.69E+00 
CE-141 LLD<3.61E-01 LLD<3.61E-01 
KR-85M LLD<2.47E-01 LLD<2.47E-01 

~. XE-131M LLD<8.93E+00 LLD<8.93E+00 ,-139 LLD<9.40E-01 LLD<9.40E-01 
-139 LLD<1.91E-01 LLD<1.91E-01 
-226 1.3SE+01 +- 3.48E+00 1. 35E+01 +- 3.48E+00 

BA-141 LLD<6.97E-01 LLD<6.97E-01 
KR-89 LLD<2.51E+00 LLD<2.51E+00 
TE-132 LLD<1.99E-01 LLD<1.99E-01 
XE-133M LLD<2.63E+00 LLD<2.63E+00 
TH-227 LLD<1.7SE+00 LLD<1.75E+00 
PB-212 1.SOE+00 +- 4.45E-01 1.50E+00 +- 4.4SE-01 
RA-224 LLD<7.10E+00 LLD<7.10E+00 
XE-135 LLD<2.73E-01 LLD<2.73E-01 
XE-138 LLD<9.SOE-01 LLD<9.50E-01 
SE-75 LLD<3.38E-01 LLD<3.38E-01 
NP-239 LLD<1.59E+00 LLD<1.59E+00 
HG-203 LLD<2.54E-01 LLD<2.54E-01 
IR-192 LLD<2.58E-01 LLD<2.58E-01 
CR-51 LLD<2.38E+00 LLD<2.38E+00 
SCM-000 LLD<1.10E+00 LLD<1.10E+00 
BI-211 LLD<7.4SE+00 LLD<7.45E+00 
PB-214 1.69E+00 +- 4.40E-01 1.69E+00 +- 4.40E-01 
BA-133 LLD<6.91E-01 LLD<6.91E-01 
I-131 LLD<2.64E-01 LLD<2.64E-01 
SN-113 LLD<3.63E-01 LLD<3.63E-01 
KR-87 LLD<4.85E-01 LLD<4.85E-01 
PB-211 LLD<8.31E+00 LLD<8.31E+00 -~ .-198 LLD<2.79E-01 LLD<2.79E-01 

-125 LLD<7.81E-01 LLD<7.81E-01 
-212 LLD<7.96E+01 LLD<7.96E+01 

BE-7 LLD<2.45E+00 LLD<2.45E+00 
HF-181 LLD<3.05E-01 LLD<3.05E-01 
RU-103 LLD<2.92E-Ol LLD<2.92E-01 
KR-85 LLD<6.05E+Ol LLD<6.05E+Ol 



SR-85 LLD<2.64E-01 
I-133 LLD<3.09E-01 

,-l=l.A.-140 LLD<9.56E-01 
,~ ~ 91M LLD<2.53E-01 

..>.J.-207 LLD<3.13E-01 
TL-208 1.11E+00 +- 6.19E-01 
SB-124 LLD<3.73E-01 
CS-134 LLD<6.73E-01 
BI-214 1.47E+00 +- 5.47E-01 
RU-106 LLD<2.29E+00 
LA-142 LLD<5.65E-01 
AG-110M LLD<4.89E-01 
NB-97 LLD<4.70E-01 
CS-137 4.09E-01 +- 2.39E-01 
I-132 LLD<4.46E-01 
W-187 LLD<8.98E-01 
ZR-97 LLD<3.33E-01 
ZR-95 LLD<4.41E-01 
NB-95 LLD<4.08E-01 
TL-210 LLD<2.26E+00 
C0-58 LLD<2.62E-01 
CS-136 LLD<2.70E-01 
MN-54 LLD<2.97E-01 
C0-56 LLD<3.75E-01 
I-134 LLD<4.07E-01 
TL-207 LLD<2.79E+02 
Y-88 LLD<3.79E-01 
AC-228 1.05E+00 +- 5.45E-01 

~~~.-152 LLD<3.69E+00 
,::.-234M LLD<3.89E+00 

.SR-91 LLD<1.12E+00 
RB-89 LLD<8.83E-01 
FE-59 LLD<5.21E-01 
ZN-65 LLD<1.18E+00 
SC-46 LLD<4.28E-01 
TA-182 LLD<1.31E+00 
I-135 LLD<1.63E+00 
CL-39 LLD<6.02E-01 
NA-22 LLD<4.43E-01 
AR-41 LLD<4.66E-01 
C0-60 LLD<4.02E-01 
NA-24 LLD<3.55E-01 
SR-92 LLD<5.61E-01 
SCH-000 LLD<2.15E+00 
CS-138 LLD<2.87E-01 
K-40 1.67E+01 +- 4.26E+00 
KR-88 LLD<1.56E+00 
TL-209 LLD<1.00E+00 
LA-140 LLD<4.27E-01 
AL-26 LLD<3.62E-01 
MN-56 LLD<8.22E-01 
RB-88 LLD<2.01E+00 

--------------------
rotal 3.75E+01 +- 5.63E+00 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLD<2.64E-01 
LLD<3.09E-01 
LLD<9.56E-01 
LLD<2.53E-01 
LLD<3.13E-01 

1.11E+00 +- 6.19E-01 
LLD<3.73E-01 
LLD<6.73E-01 

1.47E+00 +- 5.47E-01 
LLD<2.29E+00 
LLD<5.65E-01 
LLD<4.89E-01 
LLD<4.70E-01 

4.09E-01 +- 2.39E-01 
LLD<4.46E-01 
LLD<8.98E-01 
LLD<3.33E-01 
LLD<4.41E-01 
LLD<4.08E-01 
LLD<2.26E+00 
LLD<2.62E-01 
LLD<2.70E-01 
LLD<2.97E-01 
LLD<3.75E-01 
LLD<4.07E-01 
LLD<2.79E+02 
LLD<3.79E-01 

1.05E+00 +- 5.45E-01 
LLD<3.69E+00 
LLD<3.89E+00 
LLD<1.12E+00 
LLD<8.83E-01 
LLD<5.21E-01 
LLD<1.18E+00 
LLD<4.28E-01 
LLD<1.31E+00 
LLD<1.63E+00 
LLD<6.02E-01 
LLD<4.43E-01 
LLD<4.66E-01 
LLD<4.02E-01 
LLD<3.55E-01 
LLD<5.61E-01 
LLD<2.15E+00 
LLD<2.87E-01 

1.67E+01 +- 4.26E+00 
LLD<1.56E+00 
LLD<1.00E+00 
LLD<4.27E-01 
LLD<3.62E-01 
LLD<8.22E-01 
LLD<2.01E+00 

--------------------
3.75E+01 +- 5.63E+00 



Results saved in File SD0030 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS , '1troid Energy Net Area Error Gammas/sec 
_annel keV 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 o,g 

f' 



* 
* 

* * * * 

C-/0 
* * * * * * * * * * * * * * * * * * * * * * * * 

GAMMA S P E C T R U M A N A L Y S I S 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 29-NOV-95 14:53:54 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number:. 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

egular Output. 
Analysis of Spectrum saved in Disk File SD0031 
Measured by: dlv 

Sample Description: C-10 Soil 
Geometry Description: Capsule 
Sample Size: 5.9800E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

COLLECT started on 29-NOV-95 at 14:40:08 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

• 

-~. 

~
! 



:tv·~trw 

p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.82 239.26 1.4 
2 677.84 338.70 1.6 
3 705.39 352.47 2.2 
4 1167.33 583.37 2.7 
5 1219.48 609.44 1.5 
6 1324.69 662.05 1.1 
7 2920.98 1460.92 2.2 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

.:·· _...-

29-NOV-95 14:53:54 

AN A L y s I S 

Backgnd Net Area Error Nuclides 
counts counts % 

70. 132. 26.4 PB-212 
13. 49. 36.1 AC-228 
39. 44. 53.9 PB-214 

6. 35. 39.6 TL-208 
16. 25. 62.8 BI-214 

3 . 26. 44.5 CS-137 
2. 74. 23.9 K-40 



hgtrw 29-NOV-95 14:53:54 

4lample: C-10 Soil 
ta collected on 29-NOV-95 at 14:40:08 

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

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.74E+00 LLD<3.74E+00 
TH-234 LLD<2.85E+01 LLD<2.85E+01 
TH-230 LLD<2.52E+02 LLD<2.52E+02 
XE-133 LLD<1.61E+00 LLD<1.61E+00 
CD-109 LLD<1.17E+01 LLD<1.17E+01 
SCL-000 LLD<8.02E-01 LLD<8.02E-01 
C0-57 LLD<2.66E-01 LLD<2.66E-01 
PA-234 LLD<1.04E+00 LLD<1.04E+00 
CE-144 LLD<1.93E+00 LLD<1.93E+00 
TC-99M LLD<2.39E-01 LLD<2.39E-01 
U-235 LLD<1.92E+00 LLD<1.92E+00 
CE-141 LLD<4.31E-01 LLD<4.31E-01 
KR-85M LLD<2.66E-01 LLD<2.66E-01 '<, 

XE-131M LLD<8.99E+00 LLD<8.99E+00 ·, ,-139 LLD<1.11E+00 LLD<1.11E+00 
-139 LLD<2.26E-01 LLD<2.26E-01 
-226 LLD<5.21E+00 LLD<5.21E+00 

BA-141 LLD<S.OSE-01 LLD<5.05E-01 
KR-89 LLD<2.64E+00 LLD<2.64E+00 
TE-132 LLD<2.70E-01 LLD<2.70E-01 
XE-133M LLD<2.60E+00 LLD<2.60E+00 
TH-227 LLD<2.05E+00 LLD<2.05E+00 
PB-212 1.75E+00 +- 4.64E-01 1.75E+00 +- 4.64E-01 
RA-224 LLD<6.53E+00 LLD<6.53E+00 
XE-135 LLD<2.51E-01 LLD<2.51E-01 
XE-138 LLD<8.24E-01 LLD<.8 .24E-01 
SE-75 LLD<3.70E-01 LLD<3.70E-01 
NP-239 LLD<1.60E+00 LLD<1.60E+00 
HG-203 LLD<3.08E-01 LLD<3.08E-01 
IR-192 LLD<2.85E-01 LLD<2.8SE-01 
CR-51 LLD<2.33E+00 LLD<2.33E+00 
SCM-000 LLD<1.48E+00 LLD<1.48E+00 
BI-211 LLD<9.08E+00 LLD<9.08E+00 
PB-214 1.14E+00 +- 6.16E-01 1.14E+00 +- 6.16E-01 
BA-133 LLD<6.92E-01 LLD<6.92E-01 
I-131 LLD<3.00E-01 LLD<3.00E-01 
SN-113 LLD<4.10E-01 LLD<4.10E-01 
KR-87 LLD<4.78E-01 LLD<4.78E-01 
PB-211 LLD<9.41E+00 LLD<9.41E+00 ,-198 LLD<2.87E-01 LLD<2.87E-01 

-125 LLD<8.16E-01 LLD<8.16E-01 
-212 LLD<8.22E+01 LLD<8.22E+01 

BE-7 LLD<2.58E+00 LLD<2.58E+00 
HF-181 LLD<2.82E-01 LLD<2.82E-01 
RU-103 LLD<2.89E-01 LLD<2.89E-01 
KR-85 LLD<7.76E+01 LLD<7.76E+01 



SR-85 LLD<3.39E-01 
1-133 LLD<3.76E-01 
BA-140 LLD<:..::SE+OO 

-~ 91M LLD<3.09E-01 
_-207 LLD<2.99E-01 

TL-208 LLD<1.20E+00 
SB-124 LLD<3.95E-01 
CS-134 LLD<5.59E-01 
B1-214 9.68E-01 +- 6.08E-01 
RU-106 LLD<2.66E+00 
LA-142 LLD<6.14E-01 
AG-110M LLD<4.72E-01 
NB-97 LLD<4.50E-01 
CS-137 4.75E-01 +- 2.11E-01 
1-132 LLD<S.OSE-01 
W-187 LLD<1.19E+00 
ZR-97 LLD<3.37E-01 
ZR-95 LLD<7.05E-01 
NB-95 LLD<4.83E-01 
TL-210 LLD<2.09E+00 
C0-58 LLD<3.39E-01 
CS-136 LLD<2.62E-01 
MN-54 LLD<3.30E-01 
C0-56 LLD<4.44E-01 
1-134 LLD<5.10E-01 
TL-207 LLD<2.58E+02 
Y-88 LLD<4.27E-01 
AC-228 LLD<2.09E+00 

~TT-152 LLD<4.50E+00 
j :·~-234M LLD<4.17E+00 ' -. LLD<1.41E+00 ,..,.·sR-91 

RB-89 LLD<8.97E-01 
FE-59 LLD<7.17E-01 
ZN-65 LLD<8.68E-01 
SC-46 LLD<4.88E-01 
TA-182 LLD<1.38E+00 
1-135 LLD<1.52E+00 
CL-39 LLD<1.17E+00 
NA-22 LLD<5.44E-01 
AR-41 LLD<4.97E-01 
C0-60 LLD<4.19E-01 
NA-24 LLD<4.90E-01 
SR-92 LLD<4.36E-01 
SCH-000 LLD<2.12E+00 
CS-138 LLD<3.74E-01 
K-40 2.13E+01 +- 5.15E+00 
KR-88 LLD<4.19E+00 
TL-209 LLD<1.14E+00 
LA-140 LLD<2.48E-01 
AL-26 LLD<3.71E-01 
MN-56 LLD<7.63E-01 
RB-88 LLD<5.19E-01 

--------------------
Total r 

2.56E+01 +- 5.25E+00 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLD<3.39E-01 
LLD<3.76E-01 
LLD<1.28E+00 
LLD<3.09E-01 
LLD<2.99E-01 
LLD<1.20E+00 
LLD<3.95E-01 
LLD<5.59E-01 

9.68E-01 +- 6.08E-01 
LLD<2.66E+00 
LLD<6.14E-01 
LLD<4.72E-01 
LLD<4.50E-01 

4.75E-01 +- 2.11E-01 
LLD<S.OSE-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 +- 5.15E+00 
LLD<4.19E+00 
LLD<1.14E+00 
LLD<2.48E-01 
LLD<3.71E-01 
LLD<7.63E-01 
LLD<5.19E-01 

--------------------
2.56E+01 +- 5.25E+00 



Results saved in File SD0031 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

.r ntroid Energy Net Area Error Gammas/sec 
.annel keV counts % 

..... , 

677.84 338.70 49. 36.1 8.98E+00 
1167.33 583.37 35. 39.6 1.10E+01 
0~@ 
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.* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* 

* GAMMA S P E C T R U M A N A L Y S I S * 
* * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 29-NOV-95 15:31~56 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

~gular Output. 
Analysis of Spectrum saved in 
Measured by: dlv 

Sample Description: C-8 Soil 
Geometry Description: Capsule 
Sample Size: 6.8100E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Disk File SD0030 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

COLLECT started on 29-NOV-95 at 14:56:45 

COLLECT Live Time: 
Real Time: 
Dead Time: 

1200. seconds 
1203. seconds 

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 

• 



}?trw 

p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 186.71 93.34 1.5 
2 372.97 186.37 1.0 
3C 478.49 239.09 1.5 
4C 485.10 242.39 1.5 
5 591.77 295.69 1.6 
6 705.14 352.34 1.6 
7 1022.45 510.93 1.3 

8 1166.63 583.01 1.8 
9 1219.13 609.26 1.4 

10 1390.65 695.03 1.2 
11 1613.67 806.57 1.4 
12 1822.29 910.93 2.4 
13 2919.89 1460.37 3.1 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

,e: ·.· 1 Mul tiplets processed . . , .. 

ANA L 

Backgnd 
counts 

289. 
169. 

85. 
60. 
64. 
58. 
26. 

21. 
25. 
13. 

9. 
9. 
9. 

C - Multiplet Analysis converged normally 

29-NOV-95 15:31:56 

y s I S 

Net Area Error Nuclides 
counts % 

315. 20.4 TH-234,TH-234 
231. 22.0 U-235 I RA-22 6 
252. 18.5 PB-212 

53. 31.7 PB-214 
59. 48.9 PB-214 

105. 29.9 PB-214 
33. 58.1 TL-208,NA-22, 

ANN-RD 
93. 25.4 TL-208 
59. 35.9 BI-214 
11. 114.6 SB-126 
18. 69.3 
48. 34.3 AC-228 

146. 17.8 K-40 



hgtrw 29-NOV-95 15:31:56 
,~~,, 

~mple: C-8 Soil 
ta collected on 29-NOV-95 at 14:56:45 

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

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<2.97E+00 LLD<2.97E+00 
TH-234 LLD<1.95E+01 LLD<1.95E+01 
TH-230 LLD<2.01E+02 LLD<2.01E+02 
XE-133 LLD<1.24E+00 LLD<1.24E+00 
CD-109 LLD<9.68E+00 LLD<9.68E+00 
SCL-000 LLD<5.22E-01 LLD<5.22E-01 
C0-57 LLD<1.73E-01 LLD<1.73E-01 
PA-234 LLD<7.44E-01 LLD<7.44E-01 
CE-144 LLD<1.35E+00 LLD<1.35E+00 
TC-99M LLD<1.83E-01 LLD<1.83E-01 
U-235 LLD<1.20E+00 LLD<1.20E+00 
CE-141 LLD<2.80E-01 LLD<2.80E-01 
KR-8SM LLD<1.80E-01 LLD<1.80E-01 ---~~~, 

XE-131M LLD<6.48E+00 LLD<6.48E+00 i 

~-139 LLD<8.03E-01 LLD<8.03E-01 
-139 LLD<1.56E-01 LLD<1.56E-01 
-226 1.32E+01 +- 2.93E+00 1.32E+01 +- 2.93E+00 

BA-141 LLD<6.13E-01 LLD<6.13E-01 
KR-89 LLD<2.83E+00 LLD<2.83E+00 
TE-132 LLD<1.50E-01 LLD<1.50E-01 
XE-133M LLD<1.83E+00 LLD<1.83E+00 
TH-227 LLD<1.13E+00 LLD<1.13E+00 
PB-212 1. 48E+00 +- 2.77E-01 1.48E+00 +- 2.77E-01 
RA-224 LLD<4.06E+00 LLD<4.06E+00 
XE-135 LLD<1.45E-01 LLD<1.45E-01 
XE-138 LLD<6.37E-01 LLD<6.37E-01 
SE-75 LLD<2.56E-01 LLD<2.56E-01 
NP-239 LLD<1.07E+00 LLD<1.07E+00 
HG-203 LLD<1.83E-01 LLD<1.83E-01 
IR-192 LLD<1.77E-01 LLD<1.77E-01 
CR-51 LLD<1.47E+00 LLD<1.47E+00 
SCM-000 LLD<8.24E-01 LLD<8.24E-01 
BI-211 LLD<8.49E+00 LLD<8.49E+00 
PB-214 1.36E+00 +- 4.07E-01 1.36E+00 +- 4.07E-01 
BA-133 LLD<4.21E-01 LLD<4.21E-01 
I-131 LLD<1.62E-01 LLD<1.62E-01 
SN-113 LLD<3.05E-01 LLD<3.05E-01 
KR-87 LLD<3.70E-01 LLD<3.70E-01 
PB-211 LLD<7.22E+00 LLD<7.22E+00 "" 
AU-198 LLD<1.73E-01 LLD<1.73E-01 

·-125 LLD<5.77E-01 LLD<5.77E-01 
-212 LLD<5.67E+01 LLD<5.67E+01 

BE-7 LLD<1.63E+00 LLD<1.63E+00 
HF-181 LLD<2.26E-01 LLD<2.26E-01 
RU-103 LLD<1.62E-01 LLD<1.62E-01 
KR-85 LLD<5.11E+01 LLD<5.11E+01 



SR-85 LLD<2.23E-01 LLD<2.23E-01 
I-133 LLD<2.19E-01 LLD<2.19E-01 

,.A-140 LLD<7.08E-01 LLD<7.08E-01 
91M LLD<2.08E-01 LLD<2.08E-01 

.-207 LLD<2.23E-01 LLD<2.23E-01 
TL-208 3.16E+00 +- S.OSE-01 3.16E+00 +- S.OSE-01 
SB-124 LLD<2.35E-01 LLD<2.35E-01 
CS-134 LLD<4.21E-01 LLD<4.21E-01 
BI-214 1.16E+00 +- 4.17E-01 1.16E+00 +- 4.17E-01 
RU-106 LLD<1.70E+00 LLD<1.70E+00 
LA-142 LLD<4.49E-01 LLD<4.49E-01 
AG-110M LLD<3.82E-01 LLD<3.82E-01 
NB-97 LLD<3.89E-01 LLD<3.89E-01 
CS-137 LLD<3.15E-01 LLD<3.15E-01 
I-132 LLD<2.58E-01 LLD<2.58E-01 
W-187 LLD<7.89E-01 LLD<7.89E-01 
ZR-97 LLD<2.23E-01 LLD<2.23E-01 
ZR-95 LLD<4.17E-01 LLD<4.17E-01 
NB-95 LLD<2.69E-01 LLD<2.69E-01 
TL-210 LLD<2.92E+00 LLD<2.92E+00 
C0-58 LLD<2.52E-01 LLD<2.52E-01 
CS-136 LLD<2.09E-01 LLD<2.09E-01 
MN-54 LLD<2.38E-01 LLD<2.38E-01 
C0-56 LLD<2.53E-01 LLD<2.53E-01 
I-134 LLD<2.94E-01 LLD<2.94E-01 
TL-207 LLD<2.67E+02 LLD<2.67E+02 
Y-88 LLD<2.48E-01 LLD<2.48E-01 
AC-228 1. 69E+00 +- 5.82E-01 1. 69E+00 +- 5.82E-01 ,::·7-: 15 2 LLD<2.97E+00 LLD<2.97E+00 

·-234M LLD<5.80E+00 LLD<5.80E+00 
'-~,~if.- 91 LLD<8.43E-01 LLD<8.43E-01 

RB-89 LLD<7.53E-01 LLD<7.53E-01 
FE-59 LLD<4.99E-01 LLD<4.99E-01 
ZN-65 LLD<8.23E-01 LLD<8.23E-01 
SC-46 LLD<3.46E-01 LLD<3.46E-01 
TA-182 LLD<9.45E-01 LLD<9.45E-01 
I-135 LLD<8.28E-01 LLD<8.28E-01 
CL-39 LLD<6.37E-01 LLD<6.37E-01 
NA-22 LLD<2.76E-01 LLD<2.76E-01 
AR-41 LLD<2.76E-01 LLD<2.76E-01 
C0-60 LLD<2.42E-01 LLD<2.42E-01 
NA-24 LLD<2.25E-01 LLD<2.25E-01 
SR-92 LLD<3.33E-01 LLD<3.33E-01 
SCH-000 LLD<1.18E+00 LLD<1.18E+00 
CS-138 LLD<4.94E-01 LLD<4.94E-01 
K-40 1.85E+01 +- 3.36E+00 1. 85E+01 +- 3.36E+00 
KR-88 LLD<1 .. 81E+00 LLD<1.81E+00 
TL-209 LLD<1.62E+00 LLD<1.62E+00 
LA-140 LLD<2.31E-01 LLD<2.31E-01 
AL-26 LLD<1.81E-01 LLD<1.81E-01 
MN-56 LLD<8.94E-01 LLD<8.94E-01 
RB-88 LLD<1.08E+00 LLD<1.08E+00 

-------------------- --------------------~otal 4.06E+01 +- 4.61E+00 4.06E+01 +- 4.61E+00 

'4li;," 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0030 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

ntroid Energy Net Area Error Gammas/sec 
1:11annel 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 

OH'~ 

., 
; 



* 
* 

C-Cz_ 

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

GAMMA S P E C T R U M A N A L Y S I S 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 29-NOV-95 15:46:00 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

egular •Output. 
Analysis of Spectrum saved in 
Measured by: dlv 

Sample Description: C-62 Soil 
Geometry Description: Capsule 
Sample Size: 7.1400E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Disk File SD0041 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

COLLECT started on 29-NOV-95 at 15:32:53 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 ,... 
p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1C 478.90 239.29 1.3 
2 591.80 295.71 1.4 
3 704.82 352.18 1.3 
4 1023.34 511.38 1.8 

5$ 1167.23 583.32 2.0 
6C 1219.53 ~09.47 1.5 
7 1323.39 661.40 1.9 
8 1822.57 911.07 2.2 
9 2921.18 1461.02 2.3 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

2 Multiplets processed. 

ANA L 

Backgnd 
counts 

47. 
26. 
19. 
a. 

28. 
18. 
15. 

5. 
2. 

C - Multiplet Analysis converged normally 

29-NOV-95 15:46:00 

y s I S 

Net Area Error Nuclides 
counts % 

98. 34.8 PB-212 
63. 34.8 PB-214 
82. 26.6 PB-214 
17. 70.5 TL-208,NA-22, 

ANN-RD 
26. 73.9 TL-208 
43. 43.1 BI-214 
34. 48.6 CS-137 
26. 46.5 AC-228 
85. 22.0 K-40 

It~,'- Multiplet Analysis Terminated because of no CHI-SQ improvement 



hgtrw 29-NOV-95 15:46:00 

•
mple: C-62 Soil 
ta collected on 29-NOV-95 at 15:32:53 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
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 

,
-198 
-125 
-212 

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

R A D I 0 N U C L I D E A N A L Y S I S 

Activity Concentration in pCi /gm 
Decay 

R E P 0 R T 

Measured Error corrected Error 

LLD<3.32E+00 
LLD<2.38E+01 
LLD<2.42E+02 
LLD<1.57E+00 
LLD<1.13E+01 
LLD<6.90E-01 
LLD<2.29E-01 
LLD<9.21E-01 
LLD<1.82E+00 
LLD<2.02E-01 
LLD<1.86E+00 
LLD<4.09E-01 
LLD<2.21E-01 
LLD<8.34E+00 
LLD<1.04E+00 
LLD<2.10E-01 
LLD<S.16E+00 
LLD<S.22E-01 
LLD<2.31E+00 
LLD<2.61E-01 
LLD<2.38E+00 
LLD<1.70E+00 

1.09E+00 +
LLD<6.47E+00 
LLD<2.51E-01 
LLD<8.25E-01 
LLD<3.37E-01 
LLD<1.42E+00 
LLD<2.79E-01 
LLD<2.96E-01 
LLD<2.27E+00 
LLD<1.15E+00 
LLD<7 .. 90E+00 

1.79E+00 +
LLD<7.1SE-01 
LLD<2.71E-01 
LLD<4.03E-01 
LLD<5.2SE-01 
LLD<9.57E+00 
LLD<2.74E-01 
LLD<8.47E-01 
LLD<7.93E+01 
LLD<2.66E+00 
LLD<3.01E-01 
LLD<2.79E-01 
LLD<6.17E+01 

LLD<3.32E+00 
LLD<2.38E+01 
LLD<2.42E+02 
LLD<1.57E+00 
LLD<1.13E+01 
LLD<6.90E-01 
LLD<2.29E-01 
LLD<9.21E-01 
LLD<1.82E+00 
LLD<2.02E-01 
LLD<1.86E+00 
LLD<4.09E-01 
LLD<2.21E-01 
LLD<8.34E+00 
LLD<1.04E+00 
LLD<2.10E-01 
LLD<5.16E+00 
LLD<5.22E-01 
LLD<2.31E+00 
LLD<2.61E-01 
LLD<2.38E+00 
LLD<1.70E+00 

3.79E-01 1.09E+00 
LLD<6.47E+00 
LLD<2.51E-01 
LLD<8.25E-01 
LLD<3.37E-01 
LLD<1.42E+00 
LLD<2.79E-01 
LLD<2.96E-01 
LLD<2.27E+00 
LLD<1.15E+00 
LLD<7.90E+00 

4.76E-01 1.79E+00 
LLD<7.15E-01 
LLD<2.71E-01 
LLD<4.03E-01 
LLD<5.25E-01 
LLD<9.57E+00 
LLD<2.74E-01 
LLD<8.47E-01 
LLD<7.93E+01 
LLD<2.66E+00 
LLD<3.01E-01 
LLD<2.79E-01 
LLD<6.17E+01 

+- 3.79E-01 

+- 4.76E-01 



SR-85 LLD<2.70E-01 LLD<2.70E-01 
I-133 LLD<3.05E-01 LLD<3.05E-01 
BA-140 LLD<9.70E-01 LLD<9.70E-01 

,... 91M LLD<2.72E-01 LLD<2.72E-01 
-207 LLD<3.19E-01 LLD<3.19E-01 

TL-208 9.43E-01 +- 6.97E-01 9.43E-01 +- 6.97E-01 
SB-124 LLD<2.93E-01 LLD<2.93E-01 
CS-134 LLD<6.28E-01 LLD<6.28E-01 
BI-214 1. 37E+00 +- 5.92E-01 1.37E+00 +- 5.92E-01 
RU-106 LLD<2.54E+00 
LA-142 LLD<5.97E-01 
AG-110M LLD<6.11E-01 
NB-97 LLD<6.07E-01 
CS-137 5.16E-01 +- 2.51E-01 
I-132 LLD<4.20E-01 
W-187 LLD<1.10E+00 
ZR-97 LLD<3.12E-01 
ZR-95 LLD<5.62E-01 
NB-95 LLD<3.25E-01 
TL-210 LLD<2.20E+00 
C0-58 LLD<2.64E-01 
CS-136 LLD<2.91E-01 
MN-54 LLD<3.31E-01 
C0-56 LLD<2.25E-01 
I-134 LLD<2.80E-01 
TL-207 LLD<1.54E+02 
Y-88 LLD<2.49E-01 
AC-228 1.75E+00 +- 8.15E-01 

A-152 LLD<3.65E+00 
~ 

, :~:-234M LLD<3.01E+00 
jt{- 91 LLD<1.15E+00 
RB-89 LLD<8.13E-01 
FE-59 LLD<7.62E-01 
ZN-65 LLD<1.37E+00 
SC-46 LLD<5.43E-01 
TA-182 LLD<1.54E+00 
I-135 LLD<1.24E+00 
CL-39 LLD<6.86E-01 
NA-22 LLD<2.71E-01 
AR-41 LLD<3.86E-01 
C0-60 LLD<2.46E-01 
NA-24 LLD<3.06E-01 
SR-92 LLD<4.96E-01 
SCH-000 LLD<8.94E-01 
CS-138 LLD<5.10E-01 
K-40 2.06E+01 +- 4.58E+00 
KR-88 LLD<1.82E+00 
TL-209 LLD<1.29E+00 
LA-140 LLD<4.63E-01 
AL-26 LLD<3.45E-01 
MN-56 LLD<1.23E+00 
RB-88 LLD<2.26E+00 

--------------------
Total 2.80E+01 +- 4.79E+00 ,..... 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLD<2.54E+00 
LLD<5.97E-01 
LLD<6.11E-01 
LLD<6.07E-01 

5.16E-01 +- 2.51E-01 
LLD<4.20E-01 
LLD<1.10E+00 
LLD<3.12E-01 
LLD<5.62E-01 
LLD<3.25E-01 
LLD<2.20E+00 
LLD<2.64E-01 
LLD<2.91E-01 
LLD<3.31E-01 
LLD<2.25E-01 
LLD<2.80E-01 
LLD<1.54E+02 
LLD<2.49E-01 

1.75E+00 +- 8.15E-01 
LLD<3.65E+00 
LLD<3.01E+00 
LLD<1.15E+00 
LLD<8.13E-01 
LLD<7.62E-01 
LLD<1.37E+00 
LLD<5.43E-01 
LLD<1.54E+00 
LLD<1.24E+00 
LLD<6.86E-01 
LLD<2.71E-01 
LLD<3.86E-01 
LLD<2.46E-01 
LLD<3.06E-01 
LLD<4.96E-01 
LLD<8.94E-01 
LLD<5.10E-01 

2.06E+01 +- 4.58E+00 
LLD<1.82E+00 
LLD<1.29E+00 
LLD<4.63E-01 
LLD<3.45E-01 
LLD<1.23E+OO 
LLD<2.26E+OO 

--------------------
2.80E+01 +- 4.79E+00 



Results saved in File SD0041 

• 

• 

• 



~ntroid 
:mnel 

591.80 
Ot@ 

~~ 
\ .. ~,. .~~t 

PEAKS NOT USED IN ANALYSIS 

Energy Net Area Error Gammas/sec 
keV counts % 

295.71 63. 34.8 1.01E+01 



* 
* 

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

GAMMA S P E C T R U M A N A L Y S I S 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 29-NOV-95 16:09:44 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

1 
1 Detector Number: 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

~gular Output. 
Analysis of Spectrum saved in Disk File SD0042 
Measured by: dlv 

Sample Description: C-47 Soil 
Geometry Description: Capsule 
Sample Size: 5.7900E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+OO 

COLLECT started on 29-NOV-95 at 15:49:10 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 , 
p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.45 239.07 1.4 
2 591.81 295.71 1.1 
3 677.52 338.54 0.9 
4 704.81 352.18 1.1 
5 1167.36 583.38 1.5 
6 1219.45 609.42 2.4 
7N 1323.65 661.53 1.2 
8 1822.44 911.01 0.8 
9 2920.95 1460.90 1.7 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

ANA 

Backgnd 
counts 

81. 
25. 
26. 
23. 

7. 
7. 

21. 
13. 

4 . 

N - Multiplet Analysis did NOT converge 

29-NOV-95 16:09:44 

L y s I s 

Net Area Error Nuclides 
counts % 

145. 25.6 PB-212 
34. 55.2 PB-214 
26. 71.0 AC-228 
62. 34.4 PB-214 
28. 45.3 TL-208 
41. 36.1 BI-214 
15. 111.5 CS-137 
21. 71.9 AC-228 
99. 21.0 K-40 



hgtrw 29-NOV-95 16:09:44 

•
mple: C-47 Soil 
ta collected on 29-NOV-95 at 15:49:10 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 

,
-139 
-139 
-226 

BA-141 
I<R-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 

R A D I 0 N U C L I D E A N A L Y S I S 

Activity Concentration in pCi /gm 
Decay 

R E P 0 R T 

Measured Error corrected Error 

LLD<3.86E+00 
LLD<2.64E+01 
LLD<2.65E+02 
LLD<1.86E+00 
LLD<1.22E+01 
LLD<8.44E-01 
LLD<2.80E-01 
LLD<1.07E+00 
LLD<2.03E+00 
LLD<2.55E-01 
LLD<1.86E+00 
LLD<4.37E-01 
LLD<2.91E-01 
LLD<9.52E+00 
LLD<1.11E+00 
LLD<2.24E-01 
LLD<6.43E+00 
LLD<5.70E-01 
LLD<2.39E+00 
LLD<2.35E-01 
LLD<2.72E+00 
LLD<2.26E+00 

1.98E+00 +
LLD<6.74E+00 
LLD<2.38E-01 
LLD<9.81E-01 
LLD<4.39E-01 
LLD<1.81E+00 
LLD<2.80E-01 
LLD<2.91E-01 
LLD<2.31E+00 
LLD<1.35E+00 
LLD<9.61E+00 

1.65E+00 +
LLD<7.93E-01 
LLD<3.09E-01 
LLD<4.42E-01 
LLD<6.50E-01 
LLD<1.15E+01 
LLD<3.03E-01 
LLD<1.09E+00 
LLD<8.24E+01 
LLD<2.04E+00 
LLD<3.21E-01 
LLD<3.34E-01 
LLD<8.82E+01 

LLD<3.86E+00 
LLD<2.64E+01 
LLD<2.65E+02 
LLD<1.86E+00 
LLD<1.22E+01 
LLD<8.44E-01 
LLD<2.80E-01 
LLD<1.07E+00 
LLD<2.03E+00 
LLD<2.55E-01 
LLD<1.86E+00 
LLD<4.37E-01 
LLD<2.91E-01 
LLD<9.52E+00 
LLD<1.11E+00 
LLD<2.24E-01 
LLD<6.43E+00 
LLD<5.70E-01 
LLD<2.39E+00 
LLD<2.35E-01 
LLD<2.72E+00 
LLD<2.26E+00 

5.11E-01 1.98E+00 
LLD<6.74E+00 
LLD<2.38E-01 
LLD<9.81E-01 
LLD<4.39E-01 
LLD<1.81E+00 
LLD<2.80E-01 
LLD<2.91E-01 
LLD<2.31E+00 
LLD<1.35E+00 
LLD<9.61E+00 

5.69E-01 1.65E+00 
LLD<7.93E-01 
LLD<3.09E-01 
LLD<4.42E-01 
LLD<6.50E-01 
LLD<1.15E+01 
LLD<3.03E-01 
LLD<1.09E+00 
LLD<8.24E+01 
LLD<2.04E+00 
LLD<3.21E-01 
LLD<3.34E-01 
LLD<8.82E+01 

+- 5.11E-01 

+- 5.69E-01 

, I 



SR-85 LLD<3.85E-01 
l-133 LLD<3.51E-01 
BA-140 LLD<1.05E+00 .r 91M LLD<3.06E-01 

_-207 LLD<4.02E-01 
TL-208 LLD<1.36E+00 
SB-124 LLD<3.18E-01 
CS-134 LLD<7.03E-01 
BI-214 1.61E+00 +- 5.84E-01 
RU-106 LLD<3.62E+00 
LA-142 LLD<6.64E-01 
AG-110M LLD<7.06E-01 
NB-97 LLD<6.49E-01 
CS-137 2.77E-01 +- 3.09E-01 
I-132 LLD<4.39E-01 
W-187 LLD<1.01E+00 
ZR-97 LLD<4.15E-01 
ZR-95 LLD<6.28E-01 
NB-95 LLD<4.24E-01 
TL-210 LLD<2.42E+00 
C0-58 LLD<3.34E-01 
CS-136 LLD<3.74E-01 
MN-54 LLD<4.28E-01 
C0-56 LLD<4.41E-01 
I-134 LLD<4.31E-01 
TL-207 LLD<2.31E+02 
Y-88 LLD<3.19E-01 
AC-228 1.70E+00 +- 1.22E+00 

LLD<5.92E+00 .e"gJ-152 t ·::::_ 234M LLD<3.49E+00 
' .:;R-91 LLD<1.47E+00 

RB-89 LLD<9.26E-01 
FE-59 LLD<7.51E-01 
ZN-65 LLD<1.61E+00 
SC-46 LLD<6.89E-01 
TA-182 LLD<2.01E+00 
I-135 LLD<1.85E+00 
CL-39 LLD<1.10E+00 
NA-22 LLD<5.00E-01 
AR-41 LLD<5.69E-01 
C0-60 LLD<4.60E-01 
NA-24 LLD<4.02E-01 
SR-92 LLD<4.86E-01 
SCH-000 LLD<1.76E+00 
CS-138 LLD<5.53E-01 
K-40 2.97E+01 +- 6.34E+00 
KR-88 LLD<4.46E+00 
TL-209 LLD<1.49E+00 
LA-140 LLD<4.68E-01 
AL-26 LLD<4.26E-01 
MN-56 LLD<9.67E-01 
RB-88 LLD<2.25E+00 

--------------------
Total r 3.69E+01 +- 6.53E+00 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLD<3.85E-01 
LLD<3.51E-01 
LLD<1.05E+00 
LLD<3.06E-01 
LLD<4.02E-01 
LLD<1.36E+00 
LLD<3.18E-01 
LLD<7.03E-01 

1. 61E+00 +- 5.84E-01 
LLD<3.62E+00 
LLD<6.64E-01 
LLD<7.06E-01 
LLD<6.49E-01 

2.77E-01 +- 3.09E-01 
LLD<4.39E-01 
LLD<1.01E+00 
LLD<4.15E-01 
LLD<6.28E-01 
LLD<4.24E-01 
LLD<2.42E+00 
LLD<3.34E-01 
LLD<3.74E-01 
LLD<4.28E-01 
LLD<4.41E-01 
LLD<4.31E-01 
LLD<2.31E+02 
LLD<3.19E-01 

1.70E+00 +- 1.22E+00 
LLD<5.92E+00 
LLD<3.49E+00 
LLD<1.47E+00 
LLD<9.26E-01 
LLD<7.51E-01 
LLD<1.61E+00 
LLD<6.89E-01 
LLD<2.01E+00 
LLD<1.85E+00 
LLD<1.10E+00 
LLD<5.00E-01 
LLD<5.69E-01 
LLD<4.60E-01 
LLD<4.02E-01 
LLD<4.86E-01 
LLD<1.76E+00 
LLD<5.53E-01 

2.97E+01 +- 6.34E+00 
LLD<4.46E+00 
LLD<1.49E+00 
LLD<4.68E-01 
LLD<4.26E-01 
LLD<9.67E-01 
LLD<2.25E+00 

--------------------
3.69E+01 +- 6.53E+00 



Results saved in File SD0042 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

r"'ntroid Energy Net Area Error Gammas/sec "· ;mnel keV 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 -
* * * * * * * * * * * * * * * * * * * * * * * * * * * * 

G A M M A S P E C T R U M A N A L Y S I S 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 29-NOV-95 16:26:49 

ANALYSIS P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

Wgular Output. 
Analysis of Spectrum saved in Disk File SD0043 
Measured by: dlv 

Sample Description: C-46 Soil 
Geometry Description: Capsule 
Sample Size: 6.4800E+02 grn 
Standard Size: 8.8840E+02 grn 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

COLLECT started on 29-NOV-95 at 16:12:32 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 ,. 
p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.98 239.34 1.8 
2 592.37 295.99 1.9 
3C 677.50 338.53 1.4 
4 705.09 352.32 1.8 
5 1167.26 583.33 1.6 
6 1219.29 609.35 1.7 
7 1323.98 661.69 1.8 
8 1454.77 727.10 1.3 
9 1822.02 910.80 1.3 

10 2920.71 1460.78 2.7 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

ANA L 

Backgnd 
counts 

64. 
24. 
19. 
16. 
12. 
5. 

16. 
10. 

3. 
4. 

C - Multiplet Analysis converged normally 

29-NOV-95 16:26:49 

y s I S 

Net Area Error Nuclides 
counts % 

127. 26.1 PB-212 
47. 41.6 PB-214 
36. 47.9 AC-228 
76. 27.8 PB-214 
30. 49.2 TL-208 
54. 29.3 BI-214 
31. 54.2 CS-137 
11. 108.3 BI-212 
35. 37.1 AC-228 
78. 23.6 K-40 



hgtrw 29-NOV-95 16:26:49 
~' 

~mple: C-46 Soil 
ta collected on 29-NOV-95 at 16:12:32 

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

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /grn 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.39E+00 LLD<3.39E+00 
TH-234 LLD<2.53E+01 LLD<2.53E+01 
TH-230 LLD<2.29E+02 LLD<2.29E+02 
XE-133 LLD<1.72E+00 LLD<1.72E+00 
CD-109 LLD<1.11E+01 LLD<1.11E+01 
SCL-000 LLD<7.47E-01 LLD<7.47E-01 
C0-57 LLD<2.48E-01 LLD<2.48E-01 
PA-234 LLD<8.96E-01 LLD<8.96E-01 
CE-144 LLD<1.81E+00 LLD<1.81E+00 
TC-99M LLD<1.94E-01 LLD<1.94E-01 
U-235 LLD<1.88E+00 LLD<1.88E+00 
CE-141 LLD<3.56E-01 LLD<3.56E-01 
KR-85M LLD<2.71E-01 LLD<2.71E-01 
XE-131M LLD<1.00E+01 LLD<1.00E+01 ~ ,-139 LLD<1.16E+00 LLD<1.16E+00 

-139 LLD<2.36E-01 LLD<2.36E-01 
-226 LLD<5.69E+00 LLD<5.69E+00 

BA-141 LLD<5.41E-01 LLD<5.41E-01 
KR-89 LLD<2.58E+00 LLD<2.58E+00 
TE-132 LLD<2.39E-01 LLD<2.39E-01 
XE-133M LLD<2.48E+00 LLD<2.48E+00 
TH-227 LLD<1.94E+00 LLD<1.94E+00 
PB-212 1.56E+00 +- 4.10E-01 1.56E+00 +- 4.10E-01 
RA-224 LLD<6.34E+00 LLD<6.34E+00 
XE-135 LLD<2.53E-01 LLD<2.53E-01 
XE-138 LLD<9.09E-01 LLD<9.09E-01 
SE-75 LLD<3.79E-01 LLD<3.79E-01 
NP-239 LLD<1.61E+00 LLD<1.61E+00 
HG-203 LLD<2.88E-01 LLD<2.88E-01 
IR-192 LLD<2.59E-01 LLD<2.59E-01 
CR-51 LLD<2.40E+00 LLD<2.40E+00 
SCM-000 LLD<1.19E+00 LLD<1.19E+00 
BI-211 LLD<8.41E+00 LLD<8.41E+00 
PB-214 1. 83E+00 +- 5.10E-01 1.83E+00 +- 5.10E-01 
BA-133 LLD<6.59E-01 LLD<6.59E-01 
I-131 LLD<2.45E-01 LLD<2.45E-01 
SN-113 LLD<3.81E-01 LLD<3.81E-01 
KR-87 LLD<5.78E-01 LLD<5.78E-01 
PB-211 LLD<1.02E+01 LLD<1.02E+01 
AU-198 LLD<2.61E-01 LLD<2.61E-01 -"""" 

·-125 LLD<8.22E-01 LLD<8.22E-01 
-212 LLD<7.41E+01 LLD<7.41E+01 

BE-7 LLD<2.50E+00 LLD<2.50E+00 
HF-181 LLD<3.54E-01 LLD<3.54E-01 
RU-103 LLD<3.07E-01 LLD<3.07E-01 
KR-85 LLD<7.68E+01 LLD<7.68E+01 



SR-85 LLD<3.36E-01 LLD<3.36E-01 
I-133 LLD<3.33E-01 LLD<3.33E-01 
BA-140 LLD<1.18E+00 LLD<1.18E+00 

11!'91M LLD<3.25E-01 LLD<3.25E-01 
-207 LLD<3.09E-01 LLD<3.09E-01 

... J.J-208 LLD<1.34E+00 LLD<1.34E+00 
SB-124 LLD<3.20E-01 LLD<3.20E-01 
CS-134 LLD<7.71E-01 LLD<7.71E-01 
BI-214 1.89E+00 +- 5.56E-01 1.89E+00 +- 5.56E-01 RU-106 LLD<2.51E+00 LLD<2.51E+00 
LA-142 LLD<5.85E-01 LLD<5.85E-01 
AG-110M LLD<7.68E-01 LLD<7.68E-01 
NB-97 LLD<7.31E-01 LLD<7.31E-01 
CS-137 5.17E-01 +- 2.80E-01 5.17E-01 +- 2.80E-01 I-132 LLD<4.69E-01 LLD<4.69E-01 
W-187 LLD<1.21E+00 LLD<1.21E+00 
ZR-97 LLD<2.97E-01 LLD<2.97E-01 
ZR-95 LLD<6.94E-01 LLD<6.94E-01 
NB-95 LLD<4.07E-01 LLD<4.07E-01 
TL-210 LLD<2.24E+00 LLD<2.24E+00 
C0-58 LLD<2.75E-01 LLD<2.75E-01 
CS-136 LLD<4.04E-01 LLD<4.04E-01 
MN-54 LLD<3.89E-01 LLD<3.89E-01 
C0-56 LLD<4.00E-01 LLD<4.00E-01 
I-134 LLD<4.47E-01 LLD<4.47E-01 
TL-207 LLD<2.38E+02 LLD<2.38E+02 
Y-88 LLD<3.16E-01 LLD<3.16E-01 
AC-228 2.58E+00 +- 9.60E-01 2.58E+00 +- 9.60E-01 

lfi-152 LLD<3.91E+00 LLD<3.91E+00 
-:::r234M LLD<4.16E+00 LLD<4.16E+00 '-~ ~ 

LLD<1.31E+00 LLD<1.31E+00 ' ''- 91 1il:li'l<"''' 

LLD<9.04E-01 LLD<9.04E-01 RB-89 
FE-59 LLD<8.13E-01 LLD<8.13E-01 
ZN-65 LLD<1.15E+00 LLD<1.15E+00 
SC-46 LLD<5.23E-01 LLD<5.23E-01 
TA-182 LLD<1.38E+00 LLD<1.38E+00 
I-135 LLD<1.51E+00 LLD<1.51E+00 
CL-39 LLD<9.46E-01 LLD<9.46E-01 
NA-22 LLD<5.19E-01 LLD<5.19E-01 
AR-41 LLD<4.69E-01 LLD<4.69E-01 
C0-60 LLD<3.81E-01 LLD<3.81E-01 
NA-24 LLD<4.30E-01 LLD<4.30E-01 
SR-92 LLD<3.67E-01 LLD<3.67E-01 
SCH-000 LLD<9.86E-01 LLD<9.86E-01 
CS-138 LLD<3.45E-01 LLD<3.45E-01 
K-40 2.09E+01 +- 4.99E+00 2.09E+01 +- 4.99E+00 KR-88 LLD<2.29E+00 LLD<2.29E+00 
TL-209 LLD<5.84E-01 LLD<5.84E-01 
LA-140 LLD<4.71E-01 LLD<4.71E-01 
AL-26 LLD<4.63E-01 LLD<4.63E-01 
MN-56 LLD<7.04E-01 LLD<7.04E-01 
RB-88 LLD<1.06E+00 LLD<1.06E+00 -------------------- --------------------Total 2.92E+01 +- 5.16E+00 2.92E+01 +- 5.16E+00 
~ 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0\ 



Results saved in File SD0043 

• 

'~: 

• 

• 



PEAKS NOT USED IN ANALYSIS 

"'ntroid Energy Net Area Error Ganunas/sec 
mnel 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 

0:@ 



-I 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* 
G A M M A S P E C T R U M A N A L Y· S I S * 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 29-NOV-95 16:43:43 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
Detector Number: I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 

1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

~gular Output. 
Analysis of Spectrum saved in Disk File SD0034 
Measured by: dlv 

Sample Description: C-1 Soil 
Geometry Description: Capsule 
Sample Size: 6.1100E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+OO 

COLLECT started on 29-NOV-95 at 16:27:43 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 ,.. 
p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.51 239.10 1.9 
2 591.37 295.49 1.1 
3 656.19 327.88 2.2 
4 677.81 338.69 1.7 
5 704.41 351.98 1.2 
6 1167.41 583.41 1.3 
7 1219.03 609.22 1.4 
8 1323.60 661.50 2.4 
9N 1821.98 910.78 1.1 

10 2921.26 1461.06 2.1 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

ANA 

Backgnd 
counts 

58. 
40. 

9. 
25. 
19. 

4 . 
14. 
4. 

10. 
1. 

N - Multiplet Analysis did NOT converge 

ll!lt!:,i~~,:~~ 
')-

29-NOV-95 16:43:43 

L y s I s 

Net Area Error Nuclides 
counts % 

174. 20.3 PB-212 
38. 59.3 PB-214 
23. 55.3 LA-140 
24. 73.6 AC-228 
48. 39.9 BI-211,PB-214 
47. 31.5 TL-208 
44. 40.5 BI-214 
59. 27.7 CS-137 
14 .. 89.0 AC-228 
77. 22.8 K-40 



, I 

hgtrw 29-NOV-95 16:43:43 ~' 

41lmple: C-1 Soil 
ta collected on 29-NOV-95 at 16:27:43 

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

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.85E+00 LLD<3.85E+00 
TH-234 LLD<2.88E+01 LLD<2.88E+01 
TH-230 LLD<2.68E+02 LLD<2.68E+02 
XE-133 LLD<1.83E+00 LLD<1.83E+00 
CD-109 LLD<1.16E+01 LLD<1.16E+01 
SCL-000 LLD<8.07E-01 LLD<8.07E-01 
C0-57 LLD<2.68E-01 LLD<2.68E-01 
PA-234 LLD<1.16E+00 LLD<1.16E+00 
CE-144 LLD<1.99E+00 LLD<1.99E+00 
TC-99M LLD<2.44E-01 LLD<2.44E-01 
U-235 LLD<1.86E+00 LLD<1.86E+00 
CE-141 LLD<4.18E-01 LLD<4.18E-01 
KR-85M LLD<2.66E-01 LLD<2.66E-01 
XE-131M LLD<9.24E+00 LLD<9.24E+00 t-139 LLD<1.32E+00 LLD<1.32E+00 

-139 LLD<2.68E-01 LLD<2.68E-01 
-226 LLD<5.40E+00 LLD<5.40E+00 

BA-141 LLD<5.64E-01 LLD<5.64E-01 
KR-89 LLD<3.16E+00 LLD<3.16E+00 
TE-132 LLD<2.71E-01 LLD<2.71E-01 
XE-133M LLD<2.93E+00 LLD<2.93E+00 
TH-227 LLD<2.12E+00 LLD<2.12E+00 
PB-212 2.26E+00 +- 4.66E-01 2.26E+00 +- 4.66E-01 
RA-224 LLD<6.96E+00 LLD<6.96E+00 
XE-135 LLD<2.46E-01 LLD<2.46E-01 
XE-138 LLD<9.64E-01 LLD<.9. 64E-01 
SE-75 LLD<4.62E-01 LLD<4.62E-01 
NP-239 LLD<1.66E+00 LLD<1.66E+00 
HG-203 LLD<2.88E-01 LLD<2.88E-01 
IR-192 LLD<2.86E-01 LLD<2.86E-01 
CR-51 LLD<2.50E+00 LLD<2.50E+00 
SCM-000 LLD<1.22E+00 LLD<1.22E+00 
BI-211 1.06E+01 +- 4.21E+00 1.06E+01 +- 4.21E+00 
PB-214 1.23E+00 +- 4.91E-01 1.23E+00 +- 4.91E-01 
BA-133 LLD<7.12E-01 LLD<7.12E-01 
I-131 LLD<3.15E-01 LLD<3.15E-01 
SN-113 LLD<4.36E-01 LLD<4.36E-01 
KR-87 LLD<5.37E-01 LLD<5.37E-01 
PB-211 LLD<1.15E+01 LLD<1.15E+01 .......... 
AU-198 LLD<3.04E-01 LLD<3.04E-01 

·-125 LLD<1.00E+00 LLD<1.00E+00 
-212 LLD<8.63E+01 LLD<8.63E+01 

BE-7 LLD<2.98E+00 LLD<2.98E+00 
HF-181 LLD<3.18E-01 LLD<3.18E-01 
RU-103 LLD<2.59E-01 LLD<2.59E-01 
KR-85 LLD<8.09E+01 LLD<8.09E+Ol 



SR-85 LLD<3.54E-01 
I-133 LLD<3.15E-01 
BA-140 LLD<1.07E+00 r 91M LLD<3.62E-01 

-207 LLD<3.49E-01 
.L'L-208 LLD<1.21E+00 
SB-124 LLD<3.90E-01 
CS-134 LLD<7.42E-01 
BI-214 1.63E+00 +- 6.62E-01 
RU-106 LLD<3.64E+00 
LA-142 LLD<6.82E-01 
AG-110M LLD<8.33E-01 
NB-97 LLD<7.93E-01 
CS-137 1.04E+00 +- 2.90E-01 
I-132 LLD<6.17E-01 
W-187 LLD<1.04E+00 
ZR-97 LLD<3.93E-01 
ZR-95 LLD<5.45E-01 
NB-95 LLD<3.80E-01 
TL-210 LLD<2.05E+00 
C0-58 LLD<4.09E-01 
CS-136 LLD<3.40E-01 
MN-54 LLD<4.12E-01 
C0-56 LLD<3.86E-01 
I-134 LLD<4.09E-01 
TL-207 LLD<3.05E+02 
Y-88 LLD<4.55E-01 
AC-228 1.12E+00 +- 9.96E-01 

f~;~~~M 
LLD<4.48E+00 
LLD<4.04E+00 

"' .\.-91 LLD<1.52E+00 
RB-89 LLD<1.04E+00 
FE-59 LLD<7.20E-01 
ZN-65 LLD<1.14E+00 
SC-46 LLD<4.94E-01 
TA-182 LLD<1.39E+00 
I-135 LLD<1.36E+00 
CL-39 LLD<1.05E+00 
NA-22 LLD<5.14E-01 
AR-41 LLD<4.98E-01 
C0-60 LLD<4.04E-01 
NA-24 LLD<4.03E-01 
SR-92 LLD<3.89E-01 
SCH-000 LLD<1.94E+00 
CS-138 LLD<3.20E-01 
K-40 2.19E+01 +- 5.06E+00 
KR-88 LLD<3.81E+00 
TL-209 LLD<1.18E+00 
LA-140 LLD<4.27E-01 
AL-26 LLD<2.44E-01 
MN-56 LLD<9.16E-01 
RB-88 LLD<1.13E+00 

--------------------
Total 3.97E+01 +- 6.73E+00 r 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLD<3.54E-01 
LLD<3.15E-01 
LLD<1.07E+00 
LLD<3.62E-01 
LLD<3.49E-01 
LLD<1.21E+00 
LLD<3.90E-01 
LLD<7.42E-01 

1.63E+00 +- 6.62E-01 
LLD<3.64E+00 
LLD<6.82E-01 
LLD<8.33E-01 
LLD<7.93E-01 

1.04E+00 +- 2.90E-01 
LLD<6.17E-01 
LLD<1.04E+00 
LLD<3.93E-01 
LLD<5.45E-01 
LLD<3.80E-01 
LLD<2.05E+00 
LLD<4.09E-01 
LLD<3.40E-01 
LLD<4.12E-01 
LLD<3.86E-01 
LLD<4.09E-01 
LLD<3.05E+02 
LLD<4.55E-01 

1.12E+00 +- 9.96E-01 
LLD<4.48E+00 
LLD<4.04E+00 
LLD<1.52E+00 
LLD<1.04E+00 
LLD<7.20E-01 
LLD<1.14E+00 
LLD<4.94E-01 
LLD<1.39E+00 
LLD<1.36E+00 
LLD<1.05E+00 
LLD<5.14E-01 
LLD<4.98E-01 
LLD<4.04E-01 
LLD<4.03E-01 
LLD<3.89E-01 
LLD<1.94E+00 
LLD<3.20E-01 

2.19E+01 +- 5.06E+00 
LLD<3.81E+00 
LLD<1.18E+00 
LLD<4.27E-01 
LLD<2.44E-01 
LLD<9.16E-01 
LLD<1.13E+00 

--------------------
3.97E+01 +- 6.73E+OO 



Results saved in File SD0034 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

r ntroid Energy Net Area Error Gammas/sec 
annel keV 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+01 
0:@ 



* 
* 

* * * 

I/,,. 
* * * * * * * * * * * * * * * * * * * * * * * * 

GAMMA S P E C T R U M A N A L Y S I S 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 30-NOV-95 07:31:12 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number:· 

1.0 
1 

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. 

'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 I Conversion Factor: 1.0000E+OO 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 29-NOV-95 at 16:44:36 

COLLECT Live Time: 
Real Time: 
Dead Time: 

3600. seconds 
3609. seconds 

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 

• 



~rw 30-NOV-95 07:31:12 

p E A K AN A L y s I s 
PK Centroid Energy FWHM Backgnd Net Area Error Nuclides 

channel keV keV counts counts % 

1 127.54 63.79 1.5 1007. 745. 15.3 TH-234 
2C 186.24 93.10 1.5 1276. 3295. 4.7 TH-234,TH-234 
3 288.60 144.23 1.4 652. 472. 19.4 U-235 
4 327.76 163.79 1.5 577. 234. 35.0 U-235,XE131M 
5 372.47 186.13 1.5 535. 2246. 5.3 U-235,RA-226 
6$ 411.90 205.83 1.2 271. 121. 58.0 
7 478.12 238.91 1.7 400. 360. 20.4 PB-212 
8 590.88 295.25 2.0 177. 123. 37.9 PB-214 
9 704.70 352.12 1.7 107. 255. 17.8 PB-214 

10 1167.34 583.37 1.3 76. 100. 34.1 TL-208 
11 1219.24 609.32 2.2 59. 147. 22.6 BI-214 
12C 1323.34 661.37 1.9 85. 100. 34.6 CS-137 
13 1531.96 765.70 1.1 49. 58. 44.5 NB-95,PA234M, 

I-134 
14C 1766.35 882.95 1.7 20. 19. 71.6 PA-234 
15 1821.49 910.53 2.1 43. 55. 47.8 AC-228 
16 2001.45 1000.58 1.9 39. 146. 21.7 PA234M 
17 2561.27 1280.78 1.7 19. 20. 84.6 BI-214 
18 2920.19 1460.52 2.3 13. 350. 11.1 K-40 r.9 3528.15 1765.12 1.4 7. 24. 57.0 BI-214 

if ·: 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

2 Multiplets processed. 

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



hgtrw 30-NOV-95 07:31:12 '~,·\ 

411!mple: C-78 Soil/Asbestos 
ta collected on 29-NOV-95 at 16:44:36 

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

R AD I 0 N U C L I D E AN A L Y S I s R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.01E+00 LLD<3.01E+00 
TH-234 7.11E+01 +- 1.25E+01 7.11E+01 +- 1. 25E+01 
TH-230 LLD<1.85E+02 LLD<1.85E+02 
XE-133 LLD<1.05E+00 LLD<1.05E+00 
CD-109 LLD<1.09E+01 LLD<1.09E+01 
SCL-000 LLD<4.35E-01 LLD<4.35E-01 
C0-57 LLD<1.45E-01 LLD<1.45E-01 
PA-234 LLD<5.42E-01 LLD<5.42E-01 
CE-144 LLD<9.67E-01 LLD<9.67E-01 
TC-99M LLD<1.64E-01 LLD<1.64E-01 
U-235 3.04E+00 +- 5.91E-01 3.04E+00 +- 5.91E-01 
CE-141 LLD<2.04E-01 LLD<2.04E-01 
KR-85M LLD<1.38E-01 LLD<1.38E-01 

~' XE-131M 8.43E+00 +- 2.96E+00 8.43E+00 +- 2.96E+00 ,,l ,-139 LLD<6.85E-01 LLD<6.85E-01 
-139 LLD<1.14E-01 LLD<1.14E-01 
-226 5.17E+01 +- 2.96E+00 5.17E+01 +- 2.96E+00 

BA-141 LLD<1.23E+00 LLD<1.23E+00 
KR-89 LLD<5.63E+00 LLD<5.63E+00 
TE-132 LLD<1.02E-01 LLD<1.02E-01 
XE-133M LLD<1.04E+00 LLD<1.04E+00 
TH-227 LLD<7.39E-01 LLD<7.39E-01 
PB-212 8.69E-01 +- 1.80E-01 8.69E-01 +- 1.80E-01 
RA-224 LLD<2.62E+00 LLD<2.62E+00 
XE-135 LLD<1.05E-01 LLD<1.05E-01 
XE-138 LLD<9.21E-01 LLD<9.21E-01 
SE-75 LLD<1.70E-01 LLD<1.70E-01 
NP-239 LLD<6.77E-01 LLD<6.77E-01 
HG-203 LLD<1.24E-01 LLD<1.24E-01 
IR-192 LLD<1.21E-01 LLD<1.21E-01 
CR-51 LLD<8.86E-01 LLD<8.86E-01 
SCM-000 LLD<4.05E-01 LLD<4.05E-01 
BI-211 LLD<1.50E+01 LLD<1.50E+01 
PB-214 2.03E+00 +- 3.63E-01 2.03E+00 +- 3.63E-01 
BA-133 LLD<2.67E-01 LLD<2.67E-01 
I-131 LLD<1.21E-01 LLD<1.21E-01 
SN-113 LLD<1.64E-01 LLD<1.64E-01 
KR-87 LLD<2.80E-01 LLD<2.80E-01 
PB-211 LLD<6.83E+00 LLD<6.83E+00 ~ 
AU-198 LLD<1.15E-01 LLD<1.15E-01 ,-125 LLD<3.72E-01 LLD<3.72E-01 

-212 LLD<4.11E+01 LLD<4.11E+01 
-7 LLD<1.08E+00 LLD<1.08E+00 

HF-181 LLD<1.34E-01 LLD<1.34E-01 
RU-103 LLD<1.20E-01 LLD<1.20E-01 
KR-85 LLD<2.82E+01 LLD<2.82E+01 



SR-85 LLD<1.23E-01 LLD<1.23E-01 
I-133 LLD<1.22E-01 LLD<1.22E-01 
BA-140 LLD<4.0SE-01 LLD<4.05E-01 
"'-91M LLD<1.68E-01 LLD<1.68E-01 ,. -207 LLD<1.12E-01 LLD<1.12E-01 i 

_....~-208 LLD<2.20E+00 LLD<2.20E+00 
SB-124 LLD<1.32E-01 LLD<1.32E-01 
CS-134 LLD<2.50E-01 LLD<2.50E-01 
BI-214 1.98E+00 +- 4.51E-01 1.98E+00 +- 4.51E-01 RU-106 LLD<1.26E+00 LLD<1.26E+00 
LA-142 LLD<2.90E-01 LLD<2.90E-01 
AG-110M LLD<2.61E-01 LLD<2.61E-01 
NB-97 LLD<3.11E-01 LLD<3.11E-01 
CS-137 3.18E-01 +- 1.10E-01 3.18E-01 +- 1.10E-01 I-132 LLD<1.93E-01 LLD<1.93E-01 
W-187 LLD<5.12E-01 LLD<5.12E-01 
ZR-97 LLD<1.36E-01 LLD<1.36E-01 
ZR-95 LLD<2.94E-01 LLD<2.94E-01 
NB-95 1.92E-01 +- 8.57E-02 1.92E-01 +- 8.57E-02 TL-210 LLD<4.75E+00 LLD<4.75E+00 
C0-58 LLD<1.52E-01 LLD<1.52E-01 
CS-136 LLD<1.23E-01 LLD<1.23E-01 
MN-54 LLD<1.41E-01 LLD<1.41E-01 
C0-56 LLD<1.29E-01 LLD<1.29E-01 
I-134 LLD<2.04E-01 LLD<2.04E-01 
TL-207 LLD<5.07E+02 LLD<5.07E+02 
Y-88 LLD<1.50E-01 LLD<1.50E-01 
AC-228 8.07E-01 +- 3.86E-01 8.07E-01 +- 3.86E-01 EU-152 LLD<1.48E+00 LLD<1.48E+00 

/t:"l,-234M 3.68E+01 +- 8.01E+00 3.68E+01 +- 8.01E+00 
~.-91 LLD<4.79E-01 LLD<4.79E-01 "'"''ii3- 8 9 LLD<8.24E-01 LLD<8.24E-01 

FE-59 LLD<3.07E-01 LLD<3.07E-01 
ZN-65 LLD<4.52E-01 LLD<4.52E-01 
SC-46 LLD<1.89E-01 LLD<1.89E-01 
TA-182 LLD<5.34E-01 LLD<5.34E-01 
I-135 LLD<6.27E-01 LLD<6.27E-01 
CL-39 LLD<4.41E-01 LLD<4.41E-01 
NA-22 LLD<1.69E-01 LLD<1.69E-01 
AR-41 LLD<1.78E-01 LLD<1.78E-01 
C0-60 LLD<1.36E-01 LLD<1.36E-01 
NA-24 LLD<1.19E-01 LLD<1.19E-01 
SR-92 LLD<1.75E-01 LLD<1.75E-01 
SCH-000 LLD<4.91E-01 LLD<4.91E-01 
CS-138 LLD<2.65E-01 LLD<2.65E-01 
K-40 1.79E+01 +- 2.09E+00 1.79E+01 +- 2.09E+00 KR-88 LLD<1.21E+00 LLD<1.21E+00 
TL-209 LLD<2.02E+00 LLD<2.02E+00 
LA-140 LLD<1.83E-01 LLD<1.83E-01 
AL-26 LLD<1.16E-01 LLD<1.16E-01 
MN-56 LLD<4.00E-01 LLD<4.00E-01 
RB-88 LLD<9.84E-01 LLD<9.84E-01 -------------------- --------------------Total 1.95E+02 +- 1.56E+01 1.95E+02 +- 1. 56E+01 

1ft 
~f}, 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0059 

• 

• 

• 



~ntroid 
mnel 

411.90 
590.88 

1167.34 
1766.35 
2561.27 
3528.15 

Ot<9 

~:~::~ 
\ ~-

'%'"''" 

PEAKS NOT USED IN ANALYSIS 

Energy Net Area Error Gammas/sec 
keV counts % 

205.83 121. 58.0 2.11E+00 
295.25 123. 37.9 3.28E+00 
583.37 100. 34.1 5.21E+00 
882.95 19. 71.6 1. 46E+00 

1280.78 20. 84.6 2.07E+00 
1765.12 24. 57.0 3.03E+00 



• 

• 

• 

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 



,; I 3 o 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * """ 

GAMMA S P E C T R U M 
* 

R E C A L I B R A T I 0 N 
* 
* 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 30-NOV-95 08:05:05 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels 
First channel for Search: 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

from MCA Region FULL 
0 

1.0 
1 

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. 

~"\gular Output. 
;, \.:ctral data read directly from Multichannel Analyzer ANO .. ,..,,Ahalyzed by: dlv 

Sample Description: Eu-152 Standard 
COLLECT started on 30-NOV-95 at 07:37:08 

COLLECT Live Time: 1200. sec. 



~rw 30-NOV-95 08:05:05 

p E A K ANA L Y S I S 

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

1C 79.71 39.89 1.7 30780. 3679. 19.4 
2C 91.42 45.75 1.7 25998. 1859. 24.2 
3C 149.44 74.72 3.2 48568. 2455. 33.7 PB-214 
4$ 167.98 83.98 3. 2 76958. 3278. 29.0 
5$ 173.94 86.96 3.2 83746. 4465. 22.3 PB-214 
6$ 180.16 90.07 3.2 90840. 2695. 31.2 
7? 239.01 119.46 1.5 34692. 12541. 46.2 
8? 244.04 121.97 1.5 32331. 180737. 3.3 SE-75,SCL-000, 

C0-57 
9? 485.40 242.54 1.6 13069. 2686. 38."7 PB-214 

10? 489.96 244.82 1.6 12742. 35072. 4.1 
11? 495.49 247.59 1.6 12346. 1214. 68.7 
12 592.52 296.07 1.8 9317. 1695. 17.8 PB-214 
13? 683.27 341.41 1.7 8873. 5005. 38.0 CS-136 
14? 689.08 344.32 1.7 9622. 89095. 2.3 BA-141, 

SCM-000 
15 736.08 367.81 1.8 6887. 2994. 9.5 
16C 822.74 411.12 1.7 5562. 6334. 7.3 AU-198 
17C 832.94 416.21 1.7 5130. 405. 52.6 

.8? 883.98 441.72 1.6 4830. 524. 50.1 
9? 888.44 443.95 1.6 4923. 7789. 5.3 

20 977.84 488.64 1.6 4850. 825. 26.4 
21C 1128.55 563.98 1.8 5039. 923. 30.9 CS-134,SB-122 
22C 1132.72 566.06 1.8 5060. 358. 52.0 
23 1172.98 586.19 1.4 5193. 771. 29.8 
24 1357.64 678.52 1.6 4875. 662. 34.3 AG110M 
25 1377.92 688.67 1.7 4194. 1583. 13.6 
26 1439.26 719.34 1.9 4507. 395. 53.5 
27? 1552.71 776.08 1.9 3841. 1263. 22.6 BR-82 
28? 1558.15 778.80 1.9 3796. 18888. 2.9 M0-99 
29? 1563.81 781.63 1.9 3749. 593. 40.8 
30 1620.97 810.22 2.3 2972. 528. 31.5 I-132,C0-58 
31 1735.16 867.34 2.0 4515. 5666. 4.7 
32C 1838.76 919.17 1.7 2184. 521. 44.4 
33 1928.40 964.03 2.1 3313. 18851. 1.8 EU-152 
34 2010.35 1005.03 2.1 1955 .. 831. 18.6 
35? 2171.89 1085.87 2.2 2144 . 12255. 3.1 EU-152 
36? 2179.54 . 1089.70 2.2 2035. 2083. 12.4 
37 2224.46 1112.18 2.2 2612. 16085. 1.9 TE-129,EU-152 
38 2246.83 1123.38 2.7 1708. 327. 42.5 I-135 
39 2426.22 1213.17 2.3 1328. 1540. 9.5 
40 2598.49 1299.42 2.1 557. 1531. 7.2 
41 2816.40 1408.54 2.4 646. 19720. 1.5 EU-152,BI-214, 

SCH-000 

• 2C 
2915.46 1458.15 2.4 57. 479 . 11.7 I-135 

3C 2922.01 1461.43 2.4 54. 277. 16.2 K-40 
4 3059.85 1530.48 4.3 65. 516. 10.3 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 

Old Calibration Coefficients: 

Energy = 2.558650E-07*ChA2 + 4.993675E-Ol*Ch + 9.127687E-02 

New Calibration Coefficients: 

Energy = 2.408874E-07*ChA2 + 4.992761E-Ol*Ch + 1.064480E-01 
Q;@ 



* 
* 

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

GAMMA S P E C T R U M A N A L Y S I S 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 30-NOV-95 08:28:51 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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 . 

• 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 I Conversion Factor: 1.0000E+OO 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 30-NOV-95 at 08:07:28 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
759. seconds 

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 

• 



hgtrw , 
p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1C 79.98 40.04 1.7 
2C 91.31 45.70 1.7 
3$ 170.18 85.08 2. 8. 
4$ 175.59 87.78 2.8 
5$ 181.34 90.65 2.8 
6? 239.78 119.84 1.5 
7? 244.28 122.09 1.5 

8? 485.72 242.67 1.5 
9? 490.19 244.91 1.5 

10 592.72 296.12 1.5 
11? 683.67 341.56 1.7 
12? 689.32 344.38 1.7 

13 736.39 367.90 1.9 
14 823.10 411.23 1.6 
15 888.71 444.01 1.7 
16 978.06 488.66 1.7 
17 1128.95 564.07 2.5 r.s 1378.23 688.68 2.1 

~· 1? 1552.69 775.91 1.9 
-J;:O? 1558.45 778.79 1.9 
21 1735.40 867.28 2.0 
22 1839.72 919.45 2.1 
23 1928.71 963.96 2.0 
24 2010.62 1004.94 1.8 
25 2172.29 1085.81 2.0 
26C 2218.62 1109.00 2.1 
27C 2224.68 1112.03 2.1 
28 2426.54 1213.04 1.7 
29 2598.87 1299.29 2.0 
30 2816.62 1408.29 2.3 

31 2915.46 1457.77 2.8 
32 3058.94 1529.62 3.5 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

7 Multiplets processed. 

ANA L y s I s 
Backgnd Net Area 
counts counts 

14662. 2342. 
12286. 1451. 
33853. 2186. 
36177. 1894. 
38648. 1277. 
16414. 6906. 
15423. 89448. 

6434. 1249. 
6220. 17248. 
5504. 965. 
4210. 2660. 
4533. 44838. 

3555. 1555. 
3372. 2988. 
3162. 3977. 
2354. 526. 
2979. 618. 
2509. 713. 
1971. 662. 
2114. 9415. 
2284. 2880. 
1479. 219. 
1575. 9686. 

937. 558. 
2231. 5497. 
1025. 511. 
1067. 7427. 

692. 725. 
336. 766. 
327. 9885. 

117. 245. 
58. 267. 

C - Multiplet Analysis converged normally 

30-NOV-95 08:28:51 

Error Nuclides 
% 

20.3 
24.2 
27.1 
30.9 PB-214,CD-109 
38.1 
48.5 
3.8 SE-75,SCL-000, 

C0-57 
45.1 PB-214 
4.9 

25.2 PB-214 
36.1 CS-136 
2.4 BA-141, 

SCM-000 
13.1 
7.1 AU-198 
5.5 

29.1 
29.1 CS-134,SB-122 
24.0 
31.9 BR-82 
3.6 M0-99 
6.6 

58.5 
2.4 EU-152 

20.0 
3.9 EU-152 

23.6 
3.3 TE-129,EU-152 

14.3 
10.8 I-133 
2.1 EU-152,BI-214, 

SCH-000 
19.8 I-135 
15.7 KR-88 

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



hgtrw 30-NOV-95 08:28:51 

•
mple: Eu-152 Standard 
ta collected on 30-NOV-95 at 08:07:28 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
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 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<2.88E+01 
LLD<2.21E+02 
LLD<1.82E+03 
LLD<1.31E+01 

2.61E+02 +-
9.43E+02 +-
3.13E+02 +-

LLD<9.14E+00 
LLD<1.64E+01 
LLD<1.97E+00 
LLD<1.57E+01 
LLD<3.60E+00 
LLD<2.34E+00 
LLD<8.85E+01 
LLD<1.08E+01 
LLD<2.18E+00 
LLD<5.23E+01 
LLD<4.52E+00 
LLD<2.77E+01 
LLD<2.17E+00 
LLD<1.88E+01 
LLD<1.40E+01 
LLD<5.07E+00 
LLD<9.84E+01 
LLD<4.47E+00 
LLD<8.34E+00 
LLD<3.24E+00 
LLD<1.37E+01 
LLD<2.52E+00 
LLD<2.40E+00 
LLD<2.03E+01 

9.44E+02 +
LLD<9.34E+01 
LLD<7.01E+00 
LLD<3.10E+00 
LLD<2.77E+00 
LLD<3.04E+00 
LLD<4.20E+00 
LLD<8.24E+01 

2.09E+01 +
LLD<6.97E+00 
LLD<6.51E+02 
LLD<2.16E+01 
LLD<2.70E+00 
LLD<2.58E+00 
LLD<5.60E+02 

LLD<2.88E+01 
LLD<2.21E+02 
LLD<1.82E+03 
LLD<1.31E+01 

8.11E+01 2.61E+02 +- 8.11E+01 
3.81E+01 9.43E+02 +- 3.81E+01 
1.26E+01 3.13E+02 +- 1.26E+01 

LLD<9.14E+00 
LLD<1.64E+01 
LLD<1.97E+00 
LLD<1.57E+01 
LLD<3.60E+00 
LLD<2.34E+00 
LLD<8.85E+01 
LLD<1.08E+01 
LLD<2.18E+00 
LLD<5.23E+01 
LLD<4.52E+00 
LLD<2.77E+01 
LLD<2.17E+00 
LLD<1.88E+01 
LLD<1.40E+01 
LLD<5.07E+00 
LLD<9.84E+01 
LLD<4.47E+00 
LLD<8.34E+00 
LLD<3.24E+00 
LLD<1.37E+01 
LLD<2.52E+00 
LLD<2.40E+00 
LLD<2.03E+01 

2.72E+01 9.44E+02 +- 2.72E+01 
LLD<9.34E+01 
LLD<7.01E+00 
LLD<3.10E+00 
LLD<2.77E+00 
LLD<3.04E+00 
LLD<4.20E+00 
LLD<8.24E+01 

1.55E+OO 2.09E+01 +- 1.55E+00 
LLD<6.97E+00 
LLD<6.51E+02 
LLD<2.16E+01 
LLD<2.70E+00 
LLD<2.58E+00 
LLD<5.60E+02 



SR-85 LLD<2.45E+00 LLD<2.45E+00 
I-133 LLD<2.84E+00 LLD<2.84E+00 
BA-140 LLD<1.03E+01 LLD<1.03E+01 , 

91M LLD<3.25E+00 LLD<3.25E+00 
~-207 LLD<2.99E+00 LLD<2.99E+00 

TL-208 LLD<1.10E+01 LLD<1.10E+01 
SB-124 LLD<2.70E+00 LLD<2.70E+00 
CS-134 LLD<2.72E+00 LLD<2.72E+00 
BI-214 LLD<7.14E+00 LLD<7.14E+OO 
RU-106 LLD<2.77E+01 LLD<2.77E+01 
LA-142 LLD<5.86E+00 LLD<5.86E+00 
AG-110M LLD<3.03E+00 LLD<3.03E+00 
NB-97 LLD<3.09E+00 LLD<3.09E+00 
CS-137 LLD<3.46E+00 LLD<3.46E+00 
I-132 LLD<3.29E+00 LLD<3.29E+00 
W-187 LLD<l. 09E+01 LLD<1.09E+01 
ZR-97 LLD<3.46E+00 LLD<3.46E+00 
ZR-95 LLD<6.15E+00 LLD<6.15E+00 
NB-95 LLD<3.15E+00 LLD<3.15E+00 
TL-210 LLD<2.28E+01 LLD<2.28E+01 
C0-58 LLD<3.30E+00 LLD<3.30E+00 
CS-136 LLD<3.29E+00 LLD<3.29E+00 
MN-54 LLD<3.42E+00 LLD<3.42E+00 
C0-56 LLD<3.79E+00 LLD<3.79E+00 
I-134 LLD<4.04E+00 LLD<4.04E+00 
TL-207 LLD<3.38E+03 LLD<3.38E+03 
Y-88 LLD<3.78E+00 LLD<3.78E+00 
AC-228 LLD<1.13E+01 LLD<1.13E+01 

~}\-152 1.04E+03 +"'" 3.53E+01 1.04E+03 +- 3.53E+01 
! ··'-234M LLD<4.79E+01 LLD<4.79E+01 ' " LLD<8.78E+00 LLD<8.78E+00 .sR.-91 

RB-89 LLD<6.40E+00 LLD<6.40E+00 
FE-59 LLD<5.42E+00 LLD<5.42E+00 
ZN-65 LLD<1.34E+01 LLD<1.34E+01 
SC-46 LLD<3.52E+00 LLD<3.52E+00 
TA-182 LLD<9.26E+00 LLD<9.26E+00 
I-135 LLD<8.07E+00 LLD<8.07E+00 
CL-39 LLD<4.87E+00 LLD<4.87E+00 
NA-22 LLD<2.29E+00 LLD<2.29E+00 
AR-41 LLD<4.24E+00 LLD<4.24E+00 
C0-60 LLD<1.34E+00 LLD<1.34E+00 
NA-24 LLD<1.29E+00 LLD<1.29E+00 
SR-92 LLD<1.32E+00 LLD<1.32E+00 
SCH-000 9.66E+02 +- 3.62E+01 9.66E+02 +- 3.62E+01 
CS-138 LLD<1.16E+00 LLD<1.16E+00 
K-40 LLD<1.03E+01 LLD<1.03E+01 
KR-88 LLD<9 .. 61E+00 LLD<9.61E+00 
TL-209 LLD<2.17E+00 LLD<2.17E+00 
LA-140 LLD<5.25E-01 LLD<5.25E-01 
AL-26 LLD<3.02E-01 LLD<3.02E-01 
MN-56 LLD<8.66E-01 LLD<8.66E-01 
RB-88 LLD<1.26E+00 LLD<1.26E+00 

-------------------- --------------------Total 4.49E+03 +- 1. 07E+02 4.49E+03 +- 1.07E+02 tr: 
. .., 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



, I 

Results saved in File SD1130 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS , 
.troid Energy Net Area Error Gammas/sec ... annel keV counts % 

79.98 40.04 2342. 20.3 8.93E+03 91.31 45.70 1451. 24.2 2.74E+03 170.18 85.08 2186. 27.1 4.00E+02 181.34 90.65 1277. 38.1 2.01E+02 239.78 119.84 6906. 48.5 6.92E+02 485.72 242.67 1249. 45.1 1.68E+02 490.19 244.91 17248. 4.9 2.36E+03 592.72 296.12 965. 25.2 1.55E+02 
683.67 341.56 2660. 36.1 4.87E+02 736.39 367.90 1555. 13.1 3.06E+02 888.71 444.01 3977. 5.5 9.43E+02 978.06 488.66 526. 29.1 1.38E+02 

1128.95 564.07 618. 29.1 1.88E+02 1378.23 688.68 713. 24.0 2.65E+02 
1552.69 775.91 662. 31.9 2.76E+02 
1558.45 778.79 9415. 3.6 3.94E+03 1735.40 867.28 2880. 6.6 1. 33E+03 1839.72 919.45 219. 58.5 1.07E+02 
2010.62 1004.94 558. 20.0 2.94E+02 2218.62 1109.00 511. 23.6 2.91E+02 2426.54 1213.04 725. 14.3 4.40E+02 2598.87 1299.29 766. 10.8 4.87E+02 

~15.46 1457.77 245. 19.8 1.67E+02 
::.58. 94 1529.62 267. 15.7 1.87E+02 ''" ,,A@ 



* 
* 

* * * * * * * * * 

GAMMA 

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

S P E C T R U M A N A L Y S I S 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 30-NOV-95 08:57:26 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
4i'ltiplet Analysis Performed. 

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

Sample Description: C-29 Soil 
Geometry Description: Capsule 
Sample Size: 7.4000E+02 grn 
Standard Size: 8.8840E+02 grn 
Analysis Library file: ANLOOO 

Disk File SD0054 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+OO 

COLLECT started on 30-NOV-95 at 08:30:03 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

• 



hqtrw ,. 
p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1$ 478.59 239.11 1.6 
2 591.80 295.66 1.3 
3 704.86 352.15 1.6 
4 1166.82 583.00 1.3 
5 1220.13 609.65 1.4 
6 1324.54 661.84 1.6 
7 1823.72 911.45 0.8 
8 1938.45 968.83 1.7 
9 2922.79 1461.44 2.3 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

1 Multiplets processed. 

30-NOV- 95 08:57:26 

ANA L y s I S 

Backgnd Net Area Error Nuclides 
counts counts % 

49. 145. 26.8 PB-212 
21. 52. 37.7 PB-2i4 
22. 76. 29.2 PB-214 
15. 38. 44.7 TL-208 
16. 33. 50.6 BI-214 
13. 36. 45.6 CS-137 
10. 16. 78.0 AC-228 
4. 18. 55.5 AC-228,RU-105 
6 . 91. 22.2 K-40 

$ - Multiplet Analysis Terminated because of no CHI-SQ improvement 



hgtrw 30-NOV-95 08:57:26 """"""''\ 

411tmple: C-29 Soil 
ta collected on 30-NOV-95 at 08:30:03 

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

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.31E+00 LLD<3.31E+00 
TH-234 LLD<2.18E+01 LLD<2.18E+01 
TH-230 LLD<1.85E+02 LLD<1.85E+02 
XE-133 LLD<1.61E+00 LLD<1.61E+00 
CD-109 LLD<1.06E+01 LLD<1.06E+01 
SCL-000 LLD<7.17E-01 LLD<7.17E-01 
C0-57 LLD<2.38E-01 LLD<2.38E-01 
PA-234 LLD<9.26E-01 LLD<9.26E-01 
CE-144 LLD<1.80E+00 LLD<1.80E+00 
TC-99M LLD<1.96E-01 LLD<1.96E-01 
U-235 LLD<1.68E+00 LLD<1.68E+00 
CE-141 LLD<3.81E-01 LLD<3.81E-01 
KR-85M LLD<2.29E-01 LLD<2.29E-01 ~, 

XE-131M LLD<7.88E+00 LLD<7.88E+00 t-139 LLD<1.07E+00 LLD<1.07E+00 
-139 LLD<2.18E-01 LLD<2.18E-01 
-226 LLD<4.01E+00 LLD<4.01E+00 

BA-141 LLD<5.07E-01 LLD<5.07E-01 
KR-89 LLD<2.63E+00 LLD<2.63E+00 
TE-132 LLD<2.03E-01 LLD<2.03E-01 
XE-133M LLD<2.40E+00 LLD<2.40E+00 
TH-227 LLD<1.50E+00 LLD<1.50E+00 
PB-212 1.55E+00 +- 4.18E-01 1.55E+00 +- 4.18E-01 
RA-224 LLD<5.94E+00 LLD<5.94E+00 
XE-135 LLD<2.18E-01 LLD<2.18E-01 
XE-138 LLD<7.14E-01 LLD<7.14E-01 
SE-75 LLD<3.55E-01 LLD<3.55E-01 
NP-239 LLD<1.59E+00 LLD<1.59E+00 
HG-203 LLD<2.88E-01 LLD<2.88E-01 
IR-192 LLD<2.31E-01 LLD<2.31E-01 
CR-51 LLD<2.30E+00 LLD<2.30E+00 
SCM-000 LLD<9.61E-01 LLD<9.61E-Ol 
BI-211 LLD<7.,72E+00 LLD<7.72E+00 
PB-214 1.59E+00 +- 4.66E-01 1.59E+00 +- 4.66E-01 
BA-133 LLD<6.41E-01 LLD<6.41E-01 
I-131 LLD<2.24E-01 LLD<2.24E-01 
SN-113 LLD<3.19E-01 LLD<3.19E-01 
KR-87 LLD<5.25E-01 LLD<5.25E-01 
PB-211 LLD<9.11E+00 LLD<9.11E+00 "' AU-198 LLD<2.43E-01 LLD<2.43E-01 

·-125 LLD<7.94E-01 LLD<7.94E-01 
-212 LLD<7.48E+01 LLD<7.48E+01 

BE-7 LLD<2.17E+00 LLD<2.17E+00 
HF-181 LLD<2.52E-01 LLD<2.52E-01 
RU-103 LLD<2.53E-01 LLD<2.53E-01 
KR-85 LLD<5.60E+01 LLD<5.60E+01 



SR-85 LLD<2.45E-01 LLD<2.45E-01 
I-133 LLD<2.84E-01 LLD<2.84E-01 

,~-140 LLD<8.92E-01 LLD<8.92E-01 .... 91M LLD<3.01E-01 LLD<3.01E-01 
..;>.i.-207 LLD<2.76E-01 LLD<2.76E-01 
TL-208 LLD<1.11E+00 LLD<1.11E+00 
SB-124 LLD<3.19E-01 LLD<3.19E-01 
CS-134 LLD<5.33E-01 LLD<5.33E-01 
BI-214 1.03E+00 +- 5.20E-01 1.03E+00 +- 5.20E-01 
RU-106 LLD<2.60E+00 LLD<2.60E+00 
LA-142 LLD<5.48E-01 LLD<5.48E-01 
AG-110M LLD<5.90E-01 LLD<5.90E-01 
NB-97 LLD<5.94E-01 LLD<5.94E-01 
CS-137 5.21E-01 +- 2.38E-01 5.21E-01 +- 2.38E-01 
I-132 LLD<5.10E-01 LLD<5.10E-01 
W-187 LLD<8.73E-01 LLD<8.73E-01 
ZR-97 LLD<3.53E-01 LLD<3.53E-01 
ZR-95 LLD<5.75E-01 LLD<5.75E-01 
NB-95 LLD<2.69E-01 LLD<2.69E-01 
TL-210 LLD<2.01E+00 LLD<2.01E+00 
C0-58 LLD<3.74E-01 LLD<3.74E-01 
CS-136 LLD<3.35E-01 LLD<3.35E-01 
MN-54 LLD<2.66E-01 LLD<2.66E-01 
C0-56 LLD<2.76E-01 LLD<2.76E-01 
I-134 LLD<3.30E-01 LLD<3.30E-01 
TL-207 LLD<2.53E+02 LLD<2.53E+02 
Y-88 LLD<3.05E-01 LLD<3.05E-01 
AC-228 1.04E+00 +- 8.08E-01 1.04E+00 +- 8.08E-01 

Jr""l-152 LLD<3.82E+00 LLD<3.82E+00 I ... 

LLD<3.48E+00 LLD<3.48E+00 }-234M 
"''SR-91 LLD<9.40E-01 LLD<9.40E-01 

RB-89 LLD<5.83E-01 LLD<5.83E-01 
FE-59 LLD<6.63E-01 LLD<6.63E-01 
ZN-65 LLD<1.48E+00 LLD<1.48E+00 
SC-46 LLD<4.76E-01 LLD<4.76E-01 
TA-182 LLD<1.36E+00 LLD<1.36E+00 
I-135 LLD<1.63E+00 LLD<1.63E+00 
CL-39 LLD<1.01E+00 LLD<1.01E+00 
NA-22 LLD<3.96E-01 LLD<3.96E-01 
AR-41 LLD<3.62E-01 LLD<3.62E-01 
C0-60 LLD<3.98E-01 LLD<3.98E-01 
NA-24 LLD<2.50E-01 LLD<2.50E-01 
SR-92 LLD<7.42E-02 LLD<7.42E-02 
SCH-000 LLD<1.51E+00 LLD<1.51E+00 
CS-138 LLD<5.07E-01 LLD<5.07E-01 
K-40 2.13E+01 +- 4.81E+00 2.13E+01 +- 4.81E+00 
KR-88 LLD<3.38E+00 LLD<3.38E+00 
TL-209 LLD<1.55E+00 LLD<1.55E+00 
LA-140 LLD<5.03E-01 LLD<5.03E-01 
AL-26 LLD<4.29E-01 LLD<4.29E-01 
MN-56 LLD<9.54E-01 LLD<9.54E-01 
RB-88 LLD<1.14E+00 LLD<1.14E+00 

-------------------- --------------------
~tal 2.71E+01 +- 4.95E+OO 2.71E+01 +- 4.95E+00 

\ '~" 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0054 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS , 
.1troid Energy Net Area Error Gammas/sec 

""' channel keV 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 
OH~ 



C-3'2-
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* 
G A M M A S P E C T R U M A N A L Y S I S * 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 30-NOV-95 10:03:54 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

411tgular Output. 
Analysis of Spectrum saved in Disk File SD0052 
Measured by: dlv 

Sample Description: C-32 Soil 
Geometry Description: Capsule 
Sample Size: 7.0000E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+OO 

COLLECT started on 30-NOV-95 at 09:51:29 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

•• 



y+-rw 

p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 477.79 238.71 1.4 
2 677.55 338.50 1.0 
3 704.43 351.93 1.7 
4 1022.33 510.78 2.5 

5 1218.95 609.06 1.9 
6 1323.63 661.38 2.1 
7 2922.50 1461.30 1.6 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

30-NOV-95 10:03:54 

AN A L y s I s 
Backgnd Net Area Error Nuclides 
counts counts % 

86. 147. 25.8 PB-212 
18. 40. 45.6 AC-228 
31. 71. 34.0 BI-211,PB-214 
11. 22. 61.8 TL-208,NA-22, 

ANN-RD 
17. 65. 31.9 XE-135,BI-214 
4. 45. 32.5 CS-137 
6. 86. 23.5 K-40 



hgtrw 30-NOV-95 10:03:54 

~ample: C-32 Soil 
ta collected on 30-NOV-95 at 09:51:29 

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

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.50E+00 LLD<3.50E+00 
TH-234 LLD<2.81E+01 LLD<2.81E+01 
TH-230 LLD<2.24E+02 LLD<2.24E+02 
XE-133 LLD<1.50E+00 LLD<1.50E+00 
CD-109 LLD<1.05E+01 LLD<1.05E+01 
SCL-000 LLD<7.52E-01 LLD<7.52E-01 
C0-57 LLD<2.50E-01 LLD<2.50E-01 
PA-234 LLD<1.04E+00 LLD<1.04E+00 
CE-144 LLD<1.76E+00 LLD<1.76E+00 
TC-99M LLD<2.23E-01 LLD<2.23E-01 
U-235 LLD<1.65E+00 LLD<1.65E+00 
CE-141 LLD<4.06E-01 LLD<4.06E-01 
KR-85M LLD<2.53E-01 LLD<2.53E-01 
XE-131M LLD<8.51E+00 LLD<8.51E+00 
BA-139 LLD<1.08E+00 LLD<1.08E+00 

·-139 LLD<2.19E-01 LLD<2.19E-01 
-226 LLD<4.97E+00 LLD<4.97E+00 

BA-141 LLD<5.17E-01 LLD<5.17E-01 
KR-89 LLD<2.56E+00 LLD<2.56E+00 
TE-132 LLD<2.21E-01 LLD<2.21E-01 
XE-133M LLD<2.52E+00 LLD<2.52E+00 
TH-227 LLD<1.87E+00 LLD<1.87E+00 
PB-212 1.66E+00 +- 4.31E-01 1.66E+00 +- 4.31E-01 
RA-224 LLD<6.66E+00 LLD<6.66E+00 
XE-135 LLD<2.52E-01 LLD<2.52E-01 
XE-138 LLD<8.97E-01 LLD<8.97E-01 
SE-75 LLD<4.39E-01 LLD<4.39E-01 
NP-239 LLD<1.54E+00 LLD<l.54E+00 
HG-203 LLD<2.81E-01 LLD<2.81E-01 
IR-192 LLD<2.64E-01 LLD<2.64E-01 
CR-51 LLD<2.52E+00 LLD<2.52E+00 
SCM-000 LLD<1.24E+00 LLD<1.24E+00 
BI-211 1.35E+01 +- 4.60E+00 1.35E+01 +- 4.60E+00 
PB-214 1.58E+00 +- 5.37E-01 1.58E+00 +- 5.37E-01 
BA-133 LLD<7.24E-01 LLD<7.24E-01 
I-131 LLD<2.54E-01 LLD<2.54E-01 
SN-113 LLD<3.85E-Ol LLD<3.85E-01 
KR-87 LLD<5.29E-01 LLD<5.29E-01 
PB-211 LLD<1.06E+01 LLD<1.06E+Ol 
AU-198 LLD<2.85E-01 LLD<2.85E-01 «-125 LLD<8.62E-01 LLD<8.62E-01 

-212 LLD<6.97E+01 LLD<6.97E+01 
E-7 LLD<2.49E+00 LLD<2.49E+00 

HF-181 LLD<3.55E-01 LLD<3.55E-01 
RU-103 LLD<2.48E-01 LLD<2.48E-01 
KR-85 LLD<7.55E+01 LLD<7.55E+Ol 



SR-85 LLD<3.30E-01 LLD<3.30E-01 
I-133 LLD<2.69E-01 LLD<2.69E-01 
BA-140 LLD<9.25E-01 LLD<9.25E-01 

91M LLD<2.72E-01 LLD<2.72E-01 
\ --207 LLD<2.76E-01 LLD<2.76E-01 
"~ 

f'L-208 LLD<1.18E+00 LLD<1.18E+00 
SB-124 LLD<3.07E-01 LLD<3.07E-01 
CS-134 LLD<6.97E-01 LLD<6.97E-01 
BI-214 2.12E+00 +- 6.79E-01 2.12E+00 +- 6.79E-01 
RU-106 LLD<2.66E+00 LLD<2.66E+00 
LA-142 LLD<5.57E-01 LLD<5.57E-01 
AG-110M LLD<5.98E-01 LLD<5.98E-01 
NB-97 LLD<6.02E-01 LLD<6.02E-01 
CS-137 6.96E-01 +- 2.27E-01 6.96E-01 +- 2.27E-01 
I-132 LLD<4.45E-01 LLD<4.45E-01 
W-187 LLD<9.07E-01 LLD<9.07E-01 
ZR-97 LLD<3.56E-01 LLD<3.56E-01 
ZR-95 LLD<5.08E-01 LLD<5.08E-01 
NB-95 LLD<2.94E-01 LLD<2.94E-01 
TL-210 LLD<2.28E+00 LLD<2.28E+00 
C0-58 LLD<3.02E-01 LLD<3.02E-01 
CS-136 LLD<3.44E-01 LLD<3.44E-01 
MN-54 LLD<3.80E-01 LLD<3.80E-01 
C0-56 LLD<3.17E-01 LLD<3.17E-01 
I-134 LLD<3.42E-01 LLD<3.42E-01 
TL-207 LLD<2.77E+G2 LLD<2.77E+02 
Y-88 LLD<3.53E-01 LLD<3.53E-01 
AC-228 LLD<1.77E+00 LLD<1.77E+00 

);!V-152 LLD<3.56E+00 LLD<3.56E+00 
/''"''' "-234M LLD<3.95E+00 LLD<3.95E+00 
\.., .. ~-91 LLD<1.17E+00 LLD<1.17E+00 

RB-89 LLD<7.49E-01 LLD<7.49E-01 
FE-59 LLD<7.14E-01 LLD<7.14E-01 
ZN-65 LLD<1.17E+00 LLD<1.17E+00 
SC-46 LLD<4.79E-01 LLD<4.79E-01 
TA-182 LLD<1.39E+00 LLD<1.39E+00 
I-135 LLD<1.30E+00 LLD<1.30E+00 
CL-39 LLD<5.53E-01 LLD<5.53E-01 
NA-22 LLD<3.80E-01 LLD<3.80E-01 
AR-41 LLD<5.29E-01 LLD<5.29E-01 
C0-60 LLD<3.34E-01 LLD<3.34E-01 
NA-24 LLD<4.08E-01 LLD<4.08E-01 
SR-92 LLD<5.15E-01 LLD<5.15E-01 
SCH-000 LLD<1.49E+00 LLD<1.49E+00 
CS-138 LLD<5.80E-01 LLD<5.80E-01 
K-40 2.11E+01 +- 5.03E+00 2.11E+01 +- 5.03E+00 
KR-88 LLD<1.86E+00 LLD<1.86E+00 
TL-209 LLD<1.17E+00 LLD<1.17E+00 
LA-140 LLD<4.72E-01 LLD<4.72E-01 
AL-26 LLD<3.52E-01 LLD<3.52E-01 
MN-56 LLD<7.99E-01 LLD<7.99E-01 
RB-88 LLD<1.96E+00 LLD<1.96E+00 

-------------------- --------------------
Total 4.07E+01 +- 6.88E+00 4.07E+01 +- 6.88E+00 

····"···""' 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0052 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 
, 

1troid Energy Net Area Error Gammas/sec .:.!1annel keV counts % 

677.55 338.50 40. 45.6 7.28E+00 
1022.33 510.78 22. 61.8 6.02E+00 

Ot@ 



* * * * * * * * * * * * • GAMMA 
* 

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

S P E C T R U M A N A L Y S I S 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 30-NOV-95 10:55:14 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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 SD0053 

Measured by: dlv 

Sample Description: C-33 Soil 
Geometry Description: Capsule 
Sample Size: 6.9400E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+OO 

COLLECT started on 30-NOV-95 at 10:04:46 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

r p E A K 
" ~ 

PK Centroid Energy FWHM 
channel keV keV 

1 477.85 238.74 1.5 
2 704.84 352.14 2.0 
3 1167.51 583.34 1.2 
4 1219.93 609.55 3.0 
5 1824.14 911.66 2.1 
6 2922.34 1461.22 2.1 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

.!6t~>: 
\ ,N· 

30-NOV-95 10:55:14 

AN A L y s I s 

Backgnd Net Area Error Nuclides 
counts counts % 

93. 114. 32.4 PB-212 
31. 106. 25.3 PB-214 
18. 34. 51.2 TL-208 

9. 42. 37.5 BI-214 
3. 31. 39.9 AC-228 
4. 84. 22.7 K-40 



hgtrw 30-NOV-95 10:55:14 
'~\ 

41!mple: C-33 Soil 
ta collected on 30-NOV-95 at 10:04:46 

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

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.25E+00 LLD<3.25E+00 
TH-234 LLD<2.52E+01 LLD<2.52E+01 
TH-230 LLD<2.21E+02 LLD<2.21E+02 
XE-133 LLD<1.64E+00 LLD<1.64E+00 
CD-109 LLD<1.03E+01 LLD<1.03E+01 
SCL-000 LLD<7.53E-01 LLD<7.53E-01 
C0-57 LLD<2.50E-01 LLD<2.50E-01 
PA-234 LLD<9.64E-01 LLD<9.64E-01 
CE-144 LLD<2.14E+00 LLD<2.14E+00 
TC-99M LLD<2.21E-01 LLD<2.21E-01 
U-235 LLD<1.74E+00 LLD<1.74E+00 
CE-141 LLD<4.12E-01 LLD<4.12E-01 
KR-85M LLD<2.42E-01 LLD<2.42E-01 
XE-131M LLD<8.58E+00 LLD<8.58E+00 ~ 
BA-139 LLD<9.92E-01 LLD<9.92E-01 

·-139 LLD<2.01E-01 LLD<2.01E-01 
-226 LLD<5.31E+00 LLD<5.31E+00 

BA-141 LLD<5.55E-01 LLD<5.55E-01 
KR-89 LLD<2.17E+00 LLD<2.17E+00 
TE-132 LLD<2.17E-01 LLD<2.17E-01 
XE-133M LLD<2.79E+00 LLD<2.79E+00 
TH-227 LLD<1.73E+00 LLD<1.73E+00 
PB-212 1.30E+00 +- 4.25E-01 1.30E+00 +- 4.25E-01 
RA-224 LLD<5.77E+00 LLD<5.77E+00 
XE-135 LLD<2.15E-01 LLD<2.15E-01 
XE-138 LLD<8.34E-01 LLD<8.34E-01 
SE-75 LLD<3.78E-01 LLD<3.78E-01 
NP-239 LLD<1.50E+00 LLD<1.50E+00 
HG-203 LLD<2.72E-01 LLD<2.72E-01 
I'R-192 LLD<2.58E-01 LLD<2.58E-01 
CR-51 LLD<2.27E+00 LLD<2.27E+00 
SCM-000 LLD<1.19E+00 LLD<1.19E+00 
BI-211 LLD<9.24E+00 LLD<9.24E+00 
PB-214 2.37E+00 +- 6.01E-01 2.37E+00 +- 6.01E-01 
BA-133 LLD<7.60E-01 LLD<7.60E-01 
I-131 LLD<2.66E-01 LLD<2.66E-01 
SN-113 LLD<3.16E-01 LLD<3.16E-01 
KR-87 LLD<4.95E-01 LLD<4.95E-01 
PB-211 LLD<1.01E+01 LLD<1.01E+01 
AU-198 LLD<2.82E-01 LLD<2.82E-01 ' ,-125 LLD<9.05E-01 LLD<9.05E-01 

-212 LLD<7.45E+01 LLD<7.45E+01 
-7 LLD<2.57E+00 LLD<2.57E+00 

HF-181 LLD<3.28E-01 LLD<3.28E-01 
RU-103 LLD<2.44E-01 LLD<2.44E-01 
KR-85 LLD<7.57E+01 LLD<7.57E+01 



SR-85 LLD<3.31E-01 
I-133 LLD<3.80E-01 
BA-140 LLD<1.11E+00 

,- 91M LLD<3.15E-01 
-207 LLD<3.03E-01 

fL-208 LLD<1.32E+00 
SB-124 LLD<3.43E-01 
CS-134 LLD<5.47E-01 
BI-214 1. 3 7E+00 +- 5.16E-01 
RU-106 LLD<2.80E+00 
LA-142 LLD<4.55E-01 
AG-110M LLD<4.65E-01 
NB-97 LLD<4.68E-01 
CS-137 LLD<4.20E-01 
I-132 LLD<4.01E-01 
W-187 LLD<8.69E-01 
ZR-97 LLD<3.63E-01 
ZR-95 LLD<4.68E-01 
NB-95 LLD<3.25E-01 
TL-210 LLD<2.37E+00 
C0-58 LLD<3.39E-01 
CS-136 LLD<2.65E-01 
MN-54 LLD<3.35E-01 
C0-56 LLD<4.17E-01 
I-134 LLD<4.40E-01 
TL-207 LLD<3.00E+02 
Y-88 LLD<3.76E-01 
AC-228 2.14E+00 +- 8.56E-01 
EU-152 LLD<3.28E+00 

,r , -234M LLD<4.15E+00 
-~.;.-91 LLD<1.44E+00 

RB-89 LLD<1.14E+00 
FE-59 LLD<6.42E-01 
ZN-65 LLD<8.04E-01 
SC-46 LLD<3.40E-01 
TA-182 LLD<1.12E+00 
I-135 LLD<1.31E+00 
CL-39 LLD<8.22E-01 
NA-22 LLD<3.89E-01 
AR-41 LLD<4.34E-01 
C0-60 LLD<3.67E-01 
NA-24 LLD<3.79E-01 
SR-92 LLD<3.51E-01 
SCH-000 LLD<1.93E+00 
CS-138 LLD<3.56E-01 
K-40 2.10E+01 +- 4.82E+00 
KR-88 LLD<1.87E+00 
TL-209 LLD<1.51E+00 
LA-140 LLD<3.60E-01 
AL-26 LLD<2.15E-01 
MN-56 LLD<8.06E-01 
RB-88 LLD<1.22E+00 

--------------------
Total 2.82E+01 +- 4.97E+00 

_,. 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLD<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 
LLD<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 
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 +- 8.56E-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 
LLD<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 
LLD<3.56E-01 

2.10E+01 +- 4.82E+00 
LLD<1.87E+00 
LLD<1.51E+00 
LLD<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 SD0053 

• 

• 

• 



~ntroid 
· 1nnel 

1167.51 
0:@ 

PEAKS NOT USED IN ANALYSIS 

Energy Net Area Error Gammas/sec 
keV counts % 

583.34 34. 51.2 1.07E+01 



* * * * 

* 
* 

, -
* * * * * * * * * * * * * * * * * * * * * * * * 

GAMMA S P E C T R U M A N A L Y S I S 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 30-NOV-95 12:01:31 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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 . 

• gular Output. 
Analysis of Spectrum saved in Disk File SD0049 
Measured by: dlv 

Sample Description: C-34 Soil 
Geometry Description: Capsule 
Sample Size: 6.3200E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

COLLECT started on 30-NOV-95 at 11:45:00 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

II" p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.14 238.88 1.6 
2 591.65 295.59 1.5 
3 677.38 338.41 2.1 
4 1022.05 510.64 2.7 

5 1167.19 583.19 1.3 
6 1219.59 609.38 2.3 
7 1323.20 661.17 1.7 
8 2922.57 1461.33 2.5 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

';, ,-, 

30-NOV-95 12:01:31 

ANA L y s I S 

Backgnd Net Area Error Nuclides 
counts counts % 

84. 122. 29.3 PB-212 
20. 46. 40.6 PB-214 
21. 32. 54.6 AC-228 
7. 22. 53.3 TL-208,NA-22, 

ANN-RD 
11. 23. 62.8 TL-208 
a. 49. 33.2 BI-214 

16. 22. 71.3 CS-137 
0. 86. 21.1 K-40 



hgtrw 30-NOV-95 12:01:31 
~ .. 

4
mple: C-34 Soil 
ta collected on 30-NOV-95 at 11:45:00 

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

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.69E+00 LLD<3.69E+00 
TH-234 LLD<2.83E+01 LLD<2.83E+01 
TH-230 LLD<2.31E+02 LLD<2.31E+02 
XE-133 LLD<1.64E+00 LLD<1.64E+00 
CD-109 LLD<1.16E+01 LLD<1.16E+01 
SCL-000 LLD<8.39E-01 LLD<8.39E-01 
C0-57 LLD<2.79E-01 LLD<2.79E-01 
PA-234 LLD<9.38E-01 LLD<9.38E-01 
CE-144 LLD<1.84E+00 LLD<1.84E+00 
TC-99M LLD<2.16E-01 LLD<2.16E-01 
U-235 LLD<1.70E+00 LLD<1.70E+00 
CE-141 LLD<4.11E-01 LLD<4.11E-01 
KR-85M LLD<2.82E-01 LLD<2.82E-01 
XE-131M LLD<7.73E+00 LLD<7.73E+00 
BA-139 LLD<1.09E+00 LLD<1.09E+00 

·-139 LLD<2.21E-01 LLD<2.21E-01 
-226 LLD<6.38E+00 LLD<6.38E+00 

BA-141 LLD<5.18E-01 LLD<5.18E-01 
KR-89 LLD<2.68E+00 LLD<2.68E+00 
TE-132 LLD<2.31E-01 LLD<2.31E-01 
XE-133M LLD<2.57E+00 LLD<2.57E+00 
TH-227 LLD<1.94E+00 LLD<1.94E+00 
PB-212 1.53E+00 +- 4.50E-01 1.53E+00 +- 4.50E-01 
RA-224 LLD<6.58E+00 LLD<6.58E+00 
XE-135 LLD<2.55E-01 LLD<2.55E-01 
XE-138 LLD<8.29E-01 LLD<8.29E-01 
SE-75 LLD<3.75E-01 LLD<3.75E-01 
NP-239 LLD<1.37E+00 LLD<1.37E+00 
HG-203 LLD<2.47E-01 LLD<2.47E-01 
IR-192 LLD<3.02E-01 LLD<3.02E-01 
CR-51 LLD<2.63E+00 LLD<2.63E+00 
SCM-000 LLD<1.30E+00 LLD<1.30E+00 
BI-211 LLD<8.88E+00 LLD<8.88E+00 
PB-214 LLD<8.84E-01 LLD<8.84E-01 
BA-133 LLD<7.62E-01 LLD<7.62E-01 
I-131 LLD<2.81E-01 LLD<2.81E-01 
SN-113 LLD<3.53E-01 LLD<3.53E-01 
KR-87 LLD<5.06E-01 LLD<5.06E-01 
PB-211 LLD<7.78E+00 LLD<7.78E+00 
AU-198 LLD<2 .. 42E- 01 LLD<2.42E-01 41-125 LLD<9.10E-01 LLD<9.10E-01 

-212 LLD<7.14E+01 LLD<7.14E+01 
-7 LLD<2.87E+00 LLD<2.87E+00 

HF-181 LLD<3.44E-01 LLD<3.44E-01 
RU-103 LLD<2.86E-01 LLD<2.86E-01 
KR-85 LLD<7.34E+01 LLD<7.34E+01 



SR-85 LLD<3.21E-01 LLD<3.21E-01 
I-133 LLD<2.75E-01 LLD<2.75E-01 
BA-140 LLD<9.63E-01 LLD<9.63E-01 

,..-91M LLD<3.53E-01 LLD<3.53E-01 
207 LLD<3.14E-01 LLD<3.14E-01 

--208 9.14E-01 +- 5.74E-01 9.14E-01 +- 5.74E-01 
SB-124 LLD<3.42E-01 LLD<3.42E-01 
CS-134 LLD<6.48E-01 LLD<6.48E-01 
BI-214 1.75E+00 +- 5.83E-01 1.75E+00 +- 5.83E-01 
RU-106 LLD<2.72E+00 LLD<2.72E+00 
LA-142 LLD<5.52E-01 LLD<5.52E-01 
AG-110M LLD<4.92E-01 LLD<4.92E-01 
NB-97 LLD<4.96E-01 LLD<4.96E-01 
CS-137 3.77E-01 +- 2.69E-01 3.77E-01 +- 2.69E-01 
I-132 LLD<3.87E-01 LLD<3.87E-01 
W-187 LLD<1.21E+00 LLD<1.21E+00 
ZR-97 LLD<3.12E-01 LLD<3.12E-01 
ZR-95 LLD<5.85E-01 LLD<5.85E-01 
NB-95 LLD<2.86E-01 LLD<2.86E-01 
TL-210 LLD<2.25E+00 LLD<2.25E+00 
C0-58 LLD<3.20E-01 LLD<3.20E-01 
CS-136 LLD<2.27E-01 LLD<2.27E-01 
MN-54 LLD<3.92E-01 LLD<3.92E-01 
C0-56 LLD<4.40E-01 LLD<4.40E-01 
I-134 LLD<4.45E-01 LLD<4.45E-01 
TL-207 LLD<3.56E+02 LLD<3.56E+02 
Y-88 LLD<4.28E-01 LLD<4.28E-01 
AC-228 LLD<1.80E+00 LLD<1.80E+00 
EU-152 LLD<4.01E+00 LLD<4.01E+00 

~~~234M LLD<3.40E+00 LLD<3.40E+00 
. ·91 LLD<1.39E+00 LLD<1.39E+00 

~zm:..a9 LLD<1.18E+00 LLD<1.18E+00 
FE-59 LLD<8.13E-01 LLD<8.13E-01 
ZN-65 LLD<1.22E+00 LLD<1.22E+00 
SC-46 LLD<4.66E-01 LLD<4.66E-01 
TA-182 LLD<1.33E+00 LLD<1.33E+00 
I-135 LLD<1.36E+00 LLD<1.36E+00 
CL-39 LLD<8.54E-01 LLD<8.54E-01 
NA-22 LLD<4.88E-01 LLD<4.88E-01 
AR-41 LLD<4.24E-01 LLD<4.24E-01 
C0-60 LLD<2.78E-01 LLD<2.78E-01 
NA-24 LLD<3.46E-01 LLD<3.46E-01 
SR-92 LLD<4.04E-01 LLD<4.04E-01 
SCH-000 LLD<1.38E+00 LLD<1.38E+00 
CS-138 LLD<4.67E-01 LLD<4.67E-01 
K-40 2.35E+01 +- 5.04E+00 2.35E+01 +- 5.04E+00 
KR-88 LLD<3.82E+00 LLD<3.82E+00 
TL-209 LLD<2.70E-01 LLD<2.70E-01 
LA-140 LLD<2.68E-01 LLD<2.68E-01 
AL-26 LLD<2.36E-01 LLD<2.36E-01 
MN-56 LLD<1.39E+00 LLD<1.39E+00 
RB-88 LLD<2.17E+00 LLD<2.17E+00 

-------------------- --------------------
Total 2.81E+01 +- 5.13E+OO 2.81E+01 +- 5.13E+00 

F 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0049 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

II!' '1troid Energy Net Area Error Ganunas/sec 
.annel keV counts % 

591.65 295.59 46. 40.6 7.36E+00 
677.38 338.41 32. 54.6 5.87E+00 

Ot@ 

It',~··· 
' >7", 

"'~· 



* * * * 

* 
* 

c-3S 
* * * * * * * * * * * * * * * * * * * * * * * * 

GAMMA S P E C T R U M A N A L Y S I S 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 30-NOV-95 12:25:52 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

~gular Output. 
Analysis of Spectrum saved in Disk File SD0055 
Measured by: dlv 

Sample Description: C-35 Soil 
Geometry Description: Capsule 
Sample Size: 6.8600E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+OO 

COLLECT started on 30-NOV-95 at 12:02:25 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 
...... 

p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.53 239.08 1.4 
2 678.23 338.84 2.1 
3 704.95 352.19 1.4 
4 1167.67 583.43 1.2 
5 1219.53 609.35 1.9 
6 1279.72 639.43 1.2 
7 1324.37 661.75 2.5 
8 1824.01 911.59 2.5 
9C 1938.66 968.94 1.6 

10 2294.59 1147.01 0.6 
11 2922.04 1461.07 1.2 
12 3530.60 1765.85 3.1 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

1 Multiplets processed. 

ANA L 

Backgnd 
counts 

67. 
13. 
24. 
13. 
13. 
7. 
5. 
6. 
4. 
5 . 
0 . 
0 . 

,Ill!;";]:~ Multiplet Analysis converged normally 
~*•"Y''' j?;;,• 

30-NOV-95 12:25:52 

y s I s 

Net Area Error Nuclides 
counts % 

138. 25.1 PB-212 
30. 49.4 AC-228 
81. 29.2 PB-214 
32. 49.8 TL-208 
58. 32.4 BI-214 
13. 85.6 
45. 33.0 CS-137 
25. 50.1 AC-228 
13. 65.5 AC-228,RU-105 

9. 100.6 
79. 22.1 K-40 

9. 65.3 



hgtrw 30-NOV-95 12:25:52 

~ple: C-35 Soil 
~~a collected on 30-NOV-95 at 12:02:25 

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

R AD I 0 N U C L I D E AN A L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.85E+00 LLD<3.85E+00 
TH-234 LLD<2.61E+01 LLD<2.61E+01 
TH-230 LLD<2.21E+02 LLD<2.21E+02 
XE-133 LLD<1.59E+00 LLD<1.59E+00 
CD-109 LLD<1.06E+01 LLD<1.06E+01 
SCL-000 LLD<7.18E-01 LLD<7.18E-01 
C0-57 LLD<2.39E-01 LLD<2.39E-01 
PA-234 LLD<1.04E+00 LLD<1.04E+00 
CE-144 LLD<1.98E+00 LLD<1.98E+00 
TC-99M LLD<2.12E-01 LLD<2.12E-01 
U-235 LLD<1.66E+00 LLD<1.66E+00 
CE-141 LLD<3.69E-01 LLD<3.69E-01 
KR-85M LLD<2.45E-01 LLD<2.45E-01 
XE-131M LLD<8.23E+00 LLD<8.23E+00 

·-139 LLD<1.10E+00 LLD<l.lOE+OO 
-139 LLD<2.23E-01 LLD<2.23E-01 

RA-226 LLD<5.31E+00 LLD<5.31E+00 
BA-141 LLD<5.15E-01 LLD<5.15E-01 
KR-89 LLD<2.20E+00 LLD<2.20E+00 
TE-132 LLD<2.19E-01 LLD<2.19E-01 
XE-133M LLD<2.44E+00 LLD<2.44E+00 
TH-227 LLD<1.78E+00 LLD<1.78E+00 
PB-212 1.60E+00 +- 4.04E-01 1. 60E+00 +- 4.04E-01 
RA-224 LLD<5.77E+00 LLD<5.77E+00 
XE-135 LLD<2.39E-01 LLD<2.39E-01 
XE-138 LLD<8.36E-01 LLD<8.36E-01 
SE-75 LLD<3.94E-01 LLD<3.94E-01 
NP-239 LLD<1.55E+00 LLD<1.55E+00 
HG-203 LLD<2.82E-01 LLD<2.82E-01 
IR-192 LLD<2.78E-01 LLD<2.78E-01 
CR-51 LLD<2.18E+00 LLD<2.18E+00 
SCM-000 LLD<1.15E+00 LLD<1.15E+00 
BI-211 LLD<8.46E+00 LLD<8.46E+00 
PB-214 1.82E+00 +- 5.34E-01 1. 82E+00 +- 5.34E-01 
BA-133 LLD<7.02E-01 LLD<7.02E-01 
I-131 LLD<2.91E-01 LLD<2.91E-01 
SN-113 LLD<3.71E-01 LLD<3.71E-01 
KR-87 LLD<5.48E-01 LLD<5.48E-01 
PB-211 LLD<1.02E+01 LLD<1.02E+01 ,-198 LLD<2.73E-01 LLD<2.73E-01 

-125 LLD<8.77E-01 LLD<8. 77E- 01· 
-212 LLD<7.98E+01 LLD<7.98E+01 

BE-7 LLD<2.56E+00 LLD<2.56E+00 
HF-181 LLD<3.16E-01 LLD<3.16E-01 
RU-103 LLD<3.09E-01 LLD<3.09E-01 
KR-85 LLD<7.98E+01 LLD<7.98E+01 



SR-85 LLD<3.49E-01 
I-133 LLD<3.82E-01 
BA-140 LLD<1.12E+00 

..... 91M LLD<3.29E-01 
.·· . 207 LLD<2.70E-01 
~-·208 LLD<1.10E+00 
SB-124 LLD<3.48E-01 
CS-134 LLD<6.44E-01 
BI-214 1.92E+00 +- 6.24E-01 
RU-106 LLD<2.68E+00 
LA-142 LLD<6.43E-01 
AG-110M LLD<6.77E-01 
NB-97 LLD<6.82E-01 
CS-137 7.10E-01 +- 2.35E-01 
I-132 LLD<6.02E-01 
W-187 LLD<1.03E+00 
ZR-97 LLD<3.21E-01 
ZR-95 LLD<5.28E-01 
NB-95 LLD<3.41E-01 
TL-210 LLD<1.80E+00 
C0-58 LLD<3.49E-01 
CS-136 LLD<3.72E-01 
MN-54 LLD<3.02E-01 
C0-56 LLD<2.80E-01 
I-134 LLD<3.01E-01 
TL-207 LLD<2.99E+02 
Y-88 LLD<3.88E-01 
AC-228 1.75E+00 +- 8.80E-01 
EU-152 LLD<3.70E+00 
~-234M ;>: ::;~ LLD<4.03E+00 

(' .. :'91 LLD<1.12E+00 
''"'-Ri3'~89 LLD<5.44E-01 

FE-59 LLD<5.92E-01 
ZN-65 LLD<8.93E-01 
SC-46 LLD<3.24E-01 
TA-182 LLD<1.02E+00 
I-135 LLD<1.67E+00 
CL-39 LLD<1.02E+00 
NA-22 LLD<4.83E-01 
AR-41 LLD<3.91E-01 
C0-60 LLD<3.53E-01 
NA-24 LLD<3.53E-01 
SR-92 LLD<1.77E-01 
SCH-000 LLD<1.79E+00 
CS-138 LLD<4.42E-01 
K-40 1.99E+01 +- 4.44E+00 
KR'-88 LLD<2.39E+00 
TL-209 LLD<1.39E+00 
LA-140 LLD<2.73E-01 
AL-26 LLD<8.00E-02 
MN-56 LLD<3.00E-01 
RB-88 LLD<1.23E+00 

--------------------
Total 2.77E+01 +- 4.63E+00 , 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLD<3.49E-01 
LLD<3.82E-01 
LLD<1.12E+00 
LLD<3.29E-01 
LLD<2.70E-01 
LLD<1.10E+00 
LLD<3.48E-01 
LLD<6.44E-01 

1.92E+00 +- 6.24E-01 
LLD<2.68E+00 
LLD<6.43E-01 
LLD<6.77E-01 
LLD<6.82E-01 

7.10E-01 +- 2.35E-01 
LLD<6.02E-01 
LLD<1.03E+00 
LLD<3.21E-01 
LLD<5.28E-01 
LLD<3.41E-01 
LLD<1.80E+00 
LLD<3.49E-01 
LLD<3.72E-01 
LLD<3.02E-01 
LLD<2.80E-01 
LLD<3.01E-01 
LLD<2.99E+02 
LLD<3.88E-01 

1.75E+00 +- 8.80E-01 
LLD<3.70E+00 
LLD<4.03E+00 
LLD<1.12E+00 
LLD<5.44E-01 
LLD<5.92E-01 
LLD<8.93E-01 
LLD<3.24E-01 
LLD<1.02E+00 
LLD<1.67E+00 
LLD<1.02E+00 
LLD<4.83E-01 
LLD<3.91E-01 
LLD<3.53E-01 
LLD<3.53E-01 
LLD<1.77E-01 
LLD<1.79E+00 
LLD<4.42E-01 

1.99E+01 +- 4.44E+00 
LLD<2.39E+00 
LLD<1.39E+00 
LLD<2.73E-01 
LLD<:8.00E-02 
LLD<3.00E-01 
LLD<1.23E+00 

--------------------
2.77E+01 +- 4.63E+00 



Results saved in File SD0055 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 
,- ntroid Energy Net Area Error Garrnnas/sec 

~nnel keV counts % 

678.23 338.84 30. 49.4 5.54E+OO 
1167.67 583.43 32. 49.8 1.00E+01 
1.279.72 639.43 13. 85.6 4.48E+OO 
19-3-£ .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 

Ot@ 
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S P E C T R U M A N A L Y S I S 
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* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 30-NOV-95 12:46:25 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

41tgular Output. 
Analysis of Spectrum saved in Disk File SD0058 
Measured by: dlv 

Sample Description: C-36 Soil 
Geometry Description: Capsule 
Sample Size: 7.0000E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

COLLECT started on 30-NOV-95 at 12:27:27 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 , 
p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1C 478.53 239.08 1.3 
2C 484.89 242.26 1.3 
3 591.73 295.63 1.6 
4 678.32 338.89 0.7 
5 705.56 352.50 1.4 
6 885.40 442.36 1.3 
7 1220.10 609.63 1.6 
8 1759.74 879.45 0.7 
9 1823.79 911.48 1.8 

10C 2923.18 1461.64 2.5 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

1 Multiplets processed. 

AN A L 

Backgnd 
counts 

36. 
27. 
33. 
17. 
21. 
12. 
10. 

0 . 
3 . 
9 . 

c - Multiplet Analysis converged normally 

30-NOV-95 12:46:25 

y s I s 

Net Area Error Nuclides 
counts % 

169. 20.8 PB-212 
38. 45.1 PB-214 
35. 60.7 PB-214 
29. 55.1 AC-228 
66. 32.3 PB-214 
11. 114.1 
54. 32.8 BI-214 

8 . 69.3 
37. 35.9 AC-228 

100. 22.1 K-40 



hgtrw 30-NOV-95 12:46:25 

4mple: C-36 Soil 
ta collected on 30-NOV-95 at 12:27:27 

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

R AD I 0 N U C L I D E ANA L Y S I S R E p 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.28E+00 LLD<3.28E+00 
TH-234 LLD<2.43E+01 LLD<2.43E+01 
TH-230 LLD<1.97E+02 LLD<1.97E+02 
XE-133 LLD<1.64E+00 LLD<1.64E+00 
CD-109 LLD<1.17E+01 LLD<1.17E+01 
SCL-000 LLD<7.40E-01 LLD<7.40E-01 
C0-57 LLD<2.46E-01 LLD<2.46E-01 
PA-234 LLD<1.04E+00 LLD<1.04E+00 
CE-144 LLD<1.91E+00 LLD<1.91E+00 
TC-99M LLD<2.26E-01 LLD<2.26E-01 
U-235 LLD<1.64E+00 LLD<1.64E+00 
CE-141 LLD<3.44E-01 LLD<3.44E-01 
KR-85M LLD<2.76E-01 LLD<2.76E-01 
XE-131M LLD<8.15E+00 LLD<8.15E+00 
BA-139 LLD<1.02E+00 LLD<1.02E+00 

·-139 LLD<2.06E-01 LLD<2.06E-01 
-226 LLD<5.49E+00 LLD<5.49E+00 

BA-141 LLD<5.40E-01 LLD<5.40E-01 
KR-89 LLD<2.01E+00 LLD<2.01E+00 
TE-132 LLD<2.28E-01 LLD<2.28E-01 
XE-133M LLD<2.45E+00 LLD<2.45E+00 
TH-227 LLD<1.79E+00 LLD<1.79E+00 
PB-212 1.91E+00 +- 4.02E-01 1.91E+00 +- 4.02E-01 
RA-224 LLD<6.08E+00 LLD<6.08E+00 
XE-135 LLD<2.01E-01 LLD<2.01E-01 
XE-138 LLD<8.41E-01 LLD<8.41E-01 
SE-75 LLD<3.45E-01 LLD<3.45E-01 
NP-239 LLD<1.55E+00 LLD<1.55E+00 
HG-203 LLD<2.84E-01 LLD<2.84E-01 
IR-192 LLD<2.86E-01 LLD<2.86E-01 
CR-51 LLD<2.29E+00 LLD<2.29E+00 
SCM-000 LLD<1.21E+00 LLD<1.21E+00 
BI-211 LLD<7.87E+00 LLD<7.87E+00 
PB-214 1.46E+00 +- 4.74E-01 1.46E+00 +- 4.74E-01 
BA-133 LLD<6.10E-01 LLD<6.10E-01 
I-131 LLD<2.63E-01 LLD<2.63E-01 
SN-113 LLD<3.38E-01 LLD<3.38E-01 
KR-87 LLD<4.88E-01 LLD<4.88E-01 
PB-211 LLD<9.53E+00 LLD<9.53E+00 
AU-198 LLD<2.32E-01 LLD<2.32E-01 

---125 LLD<8.64E-01 LLD<8.64E-01 
-212 LLD<6.28E+01 LLD<6.28E+01 
-7 LLD<2.37E+00 LLD<2.37E+00 

HF-181 LLD<3.22E-01 LLD<3.22E-01 
RU-103 LLD<2.27E-01 LLD<2.27E-01 
KR-85 LLD<7.20E+01 LLD<7.20E+01 



SR-85 LLD<3.15E-01 LLD<3.15E-01 
I-133 LLD<3.01E-01 LLD<3.01E-01 
BA-140 LLD<1.01E+00 LLD<1.01E+00 

,91M LLD<2.79E-01 LLD<2.79E-01 
207 LLD<2.90E-01 LLD<2.90E-01 

.... -208 LLD<1.21E+00 LLD<1.21E+00 
SB-124 LLD<3.19E-01 LLD<3.19E-01 
CS-134 LLD<5.85E-01 LLD<5.85E-01 
BI-214 1.77E+00 +- 5.82E-01 1.77E+00 +- 5.82E-01 
RU-106 LLD<2.82E+00 LLD<2.82E+00 
LA-142 LLD<5.41E-01 LLD<5.41E-01 
AG-110M LLD<4.03E-01 LLD<4.03E-01 
NB-97 LLD<4.06E-01 LLD<4.06E-01 
CS-137 LLD<3.85E-01 LLD<3.85E-01 
I-132 LLD<3.64E-01 LLD<3.64E-01 
W-187 LLD<9.86E-01 LLD<9.86E-01 
ZR-97 LLD<3.47E-01 LLD<3.47E-01 
ZR-95 LLD<5.67E-01 LLD<5.67E-01 
NB-95 LLD<3.20E-01 LLD<3.20E-01 
TL-210 LLD<1.90E+00 LLD<1.90E+00 
C0-58 LLD<3.47E-01 LLD<3.47E-01 
CS-136 LLD<4.02E-01 LLD<4.02E-01 
MN-54 LLD<4.13E-01 LLD<4.13E-01 
C0-56 LLD<2.88E-01 LLD<2.88E-01 
I-134 LLD<2.86E-01 LLD<2.86E-01 
TL-207 LLD<2.46E+02 LLD<2.46E+02 
Y-88 LLD<3.22E-01 LLD<3.22E-01 
AC-228 2.53E+00 +- 9.08E-01 2.53E+00 +- 9.08E-01 
EU-152 LLD<3.77E+00 LLD<3.77E+00 

P,,.-234M LLD<4.05E+00 LLD<4.05E+00 
I , .. ·91 LLD<l.20E+00 LLD<1.20E+00 I 

""t<:B-89 LLD<9.15E-01 LLD<9.15E-01 
FE-59 LLD<8.12E-01 LLD<8.12E-01 
ZN-65 LLD<1.01E+00 LLD<1.01E+00 
SC-46 LLD<5.52E-01 LLD<5.52E-01 
TA-182 LLD<1.48E+00 LLD<1.48E+00 
I-135 LLD<1.58E+00 LLD<1.58E+00 
CL-39 LLD<8.56E-01 LLD<8.56E-01 
NA-22 LLD<4.53E-01 LLD<4.53E-01 
AR-41 LLD<S.OSE-01 LLD<S.OSE-01 
C0-60 LLD<5.25E-01 LLD<5.25E-01 
NA-24 LLD<2.89E-01 LLD<2.89E-01 
SR-92 LLD<4.09E-01 LLD<4.09E-01 
SCH-000 LLD<1.45E+00 LLD<1.45E+00 
CS-138 LLD<4.22E-01 LLD<4.22E-01 
K-40 2.46E+01 +- 5.51E+00 2.46E+01 +- 5.51E+00 
KR-88 LLD<3.80E+00 LLD<3.80E+00 
TL-209 LLD<1.28E+00 LLD<1.28E+00 
LA-140 LLD<3.87E-01 LLD<3.87E-01 
AL-26 LLD<4.15E-01 LLD<4.15E-01 
MN-56 LLD<1.26E+00 LLD<1.26E+00 
RB-88 LLD<1.65E+00 LLD<1.65E+00 

-------------------- --------------------
Total 3.22E+01 +- 5.65E+00 3.22E+01 +- 5.65E+00 

~ 
'~c., 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0058 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

rntroid Energy Net Area Error Gammas/sec 
' mnel 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 
Ot@ 
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GAMMA S P E C T R U M A N A L Y S I S 
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* 
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* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 30-NOV-95 13:00:41 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. o 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 6.2600E+02 gm I Conversion Factor: 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 30-NOV-95 at 12:47:17 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

• 



'JI!"' -w 

p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.69 239.16 1.6 
2 556.93 278.24 2.1 

3 705.46 352.45 2.0 
4 1022.50 510.87 3.0 

5 1167.72 583.45 1.9 
6 1220.03 609.59 2.4 
7 2923.09 1461.59 2.4 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

30-NOV-95 13:00:41 

ANA L y s I s 

Backgnd Net Area Error Nuclides 
counts counts % 

44. 115. 25.3 PB-212 
17. 16. 88.8 TL-208,NP-239, 

HG-203 
19. 61. 33.8 PB-214 

7. 22. 55.9 TL-208,NA-22, 
ANN-RD 

11. 30. 51.0 TL-208 
10. 46. 35.9 BI-214 

6. 82. 24.2 K-40 



hgtrw 30-NOV-95 13:00:41 

t
mple: Bkg Soil (NES L.A. o 
ta collected on 30-NOV-95 at 12:47:17 

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

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.54E+00 LLD<3.54E+00 
TH-234 LLD<2.33E+01 LLD<2.33E+01 
TH-230 LLD<2.07E+02 LLD<2.07E+02 
XE-133 LLD<1.72E+00 LLD<1.72E+00 
CD-109 LLD<1.10E+01 LLD<1.10E+01 
SCL-000 LLD<7.59E-01 LLD<7.59E-01 
C0-57 LLD<2.52E-01 LLD<2.52E-01 
PA-234 LLD<9.86E-01 LLD<9.86E-01 
CE-144 LLD<1.95E+00 LLD<1.95E+00 
TC-99M LLD<2.00E-01 LLD<2.00E-01 
U-235 LLD<1.59E+00 LLD<1.59E+00 
CE-141 LLD<3.29E-01 LLD<3.29E-01 
KR-85M LLD<2.39E-01 LLD<2.39E-01 
XE-131M LLD<9.61E+00 LLD<9.61E+00 
BA-139 LLD<1.11E+00 LLD<1.11E+00 

·-139 LLD<2.26E-01 LLD<2.26E-01 
-226 LLD<5.41E+00 LLD<5.41E+00 

BA-141 LLD<4.71E-01 LLD<4.71E-01 
KR-89 LLD<2.33E+00 LLD<2.33E+00 
'!'E-132 LLD<2.68E-01 LLD<2.68E-01 
XE-133M LLD<2.29E+00 LLD<2.29E+00 
TH-227 LLD<1.77E+00 LLD<1.77E+00 
PB-212 1.45E+00 +- 3.70E-01 1.45E+00 +- 3.70E-01 
RA-224 LLD<7.62E+00 LLD<7.62E+00 
XE-135 LLD<2.19E-01 LLD<2.19E-01 
XE-138 LLD<8.94E-01 LLD<8.94E-01 
SE-75 LLD<3.61E-01 LLD<3.61E-01 
NP-239 LLD<1.49E+00 LLD<1.49E+00 
HG-203 1.40E-01 +- 1. 25E-01 1.40E-01 +- 1. 25E-01 
IR-192 LLD<2.67E-01 LLD<2.67E-01 
CR-51 LLD<2.19E+00 LLD<2.19E+00 
SCM-000 LLD<1.19E+00 LLD<1.19E+00 
BI-211 LLD<8.20E+00 LLD<8.20E+00 
PB-214 1. 52E+00 +- 5.17E-01 1.52E+00 +- 5.17E-01 
BA-133 LLD<6.68E-01 LLD<6.68E-01 
I-131 LLD<3.02E-01 LLD<3.02E-01 
SN-113 LLD<3.52E-01 LLD<3.52E-01 
KR-87 LLD<5.21E-01 LLD<5.21E-01 
PB-211 LLD<8.27E+00 LLD<8.27E+00 
AU-198 LLD<2.66E-01 LLD<2.66E-01 ,-125 LLD<9.26E-01 LLD<9.26E-01 

-212 LLD<7.98E+01 LLD<7.98E+01 
-7 LLD<2.85E+00 LLD<2.85E+00 

HF-181 LLD<2.80E-01 LLD<2.80E-01 
RU-103 LLD<3.04E-01 LLD<3.04E-01 
KR-85 LLD<7.69E+01 LLD<7.69E+01 



SR-85 LLD<3.36E-01 LLD<3.36E-01 
I-133 LLD<3.50E-01 LLD<3.50E-01 
BA-140 LLD<8.65E-01 LLD<8.65E-01 

J1r 91M LLD<3.04E-01 LLD<3.04E-01 
·207 LLD<2.65E-01 LLD<2.65E-01 

... L-208 1.21E+00 +- 6.17E-01 1.21E+00 +- 6.17E-01 
SB-124 LLD<3.48E-01 LLD<3.48E-01 
CS-134 LLD<5.80E-01 LLD<5.80E-01 
BI-214 1. 68E+00 +- 6.04E-01 1. 68E+00 +- 6.04E-01 
RU-106 LLD<2.85E+00 LLD<2.85E+00 
LA-142 LLD<6.49E-01 LLD<6.49E-01 
AG-110M LLD<3.91E-01 LLD<3.91E-01 
NB-97 LLD<3.94E-01 LLD<3.94E-01 
CS-137 LLD<4.30E-01 LLD<4.30E-01 
I-132 LLD<3.86E-01 LLD<3.86E-01 
W-187 LLD<1.11E+00 LLD<1.11E+00 
ZR-97 LLD<3.46E-01 LLD<3.46E-01 
ZR-95 LLD<7.09E-01 LLD<7.09E-01 
NB-95 LLD<4.23E-01 LLD<4.23E-01 
TL-210 LLD<2.32E+00 LLD<2.32E+00 
C0-58 LLD<3.38E-01 LLD<3.38E-01 
CS-136 LLD<3.53E-01 LLD<3.53E-01 
MN-54 LLD<4.13E-01 LLD<4.13E-01 
C0-56 LLD<4.28E-01 LLD<4.28E-01 
I-134 LLD<4.56E-01 LLD<4.56E-01 
TL-207 LLD<2.52E+02 LLD<2.52E+02 
Y-88 LLD<3.01E-01 LLD<3.01E-01 
AC-228 LLD<1.74E+00 LLD<1.74E+00 

J~t.U-152 LLD<3.64E+00 LLD<3.64E+00 
. ~>234M LLD<3.58E+00 LLD<3.58E+00 
'"'"'"' .. :""91 LLD<1.20E+00 LLD<1.20E+00 

RB-89 LLD<1.20E+00 LLD<1.20E+00 
FE-59 LLD<6.77E-01 LLD<6.77E-01 
ZN-65 LLD<1.27E+00 LLD<1.27E+00 
SC-46 LLD<5.49E-01 LLD<5.49E-01 
TA-182 LLD<1.83E+00 LLD<1.83E+00 
I-135 LLD<1.92E+00 LLD<1.92E+00 
CL-39 LLD<1.17E+00 LLD<1.17E+00 
NA-22 LLD<5.67E-01 LLD<5.67E-01 
AR-41 LLD<3.07E-01 LLD<3.07E-01 
C0-60 LLD<2.59E-01 LLD<2.59E-01 
NA-24 LLD<3.87E-01 LLD<3.87E-01 
SR-92 LLD<4.87E-01 LLD<4.87E-01 
SCH-000 LLD<2.42E+00 LLD<2.42E+00 
CS-138 LLD<4.98E-01 LLD<4.98E-01 
K-40 2.25E+01 +- 5.51E+00 2.25E+01 +- 5.51E+00 
KR-88 LLD<3.05E+00 LLD<3.05E+00 
TL-209 LLD<1.13E+00 LLD<1.13E+00 
LA-140 LLD<3.80E-01 LLD<3.80E-01 
AL-26 LLD<2.38E-01 LLD<2.38E-01 
MN-56 LLD<1.80E+00 LLD<1.80E+00 
RB-88 LLD<2.19E+00 LLD<2.19E+00 

-------------------- --------------------
Total 2.85E+01 +- 5.61E+00 2.85E+01 +- 5.61E+00 ,.. 

" 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



' I 

Results saved in File SD0059 

ALL PEAKS USED IN ANALYSIS 

• 

• 



C-3 
~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

GAMMA S P E C T R U M 
* 

A N A L Y S I S 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 30-NOV-95 13:19:47 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

~~- "t': 

:, _~-::fular Output. 
~Analysis of Spectrum saved in Disk File SD0036 
Measured by: dlv 

Sample Description: C-3 Soil 
Geometry Description: Capsule 
Sample Size: 8.6700E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: l.OOOOE+OO 

COLLECT started on 30-NOV-95 at 13:01:46 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

• p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.19 238.91 1.0 
2 590.85 295.19 2.7 
3 705.13 352.28 1.2 
4 1167.34 583.26 0.9 
5 1220.15 609.66 0.8 
6 1324.59 661.86 2.1 
7 1823.02 911.10 3.4 
8 2922.49 1461.29 3.0 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

1 Multiplets processed. 

30-NOV-95 13:19:47 

ANA L y s I S 

Backgnd Net Area Error Nuclides 
counts counts % 

69. 133. 25.0 PB-212 
30. 46. 46.9 PB-214 
11. 73. 26.5 PB-214 
11. 42. 38.5 TL-208 
16. 41. 43.9 BI-214 

6 . 22. 54.8 CS-137 
3. 26. 43.6 AC-228 
4. 89. 22.0 K-40 

$ - Multiplet Analysis Terminated because of no CHI-SQ improvement 

• 

• 



hgtrw 30-NOV-95 13:19:47 

~mple: C-3 Soil 
, .a collected on 30-NOV-95 at 13:01:46 
~ecayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 

/~:;i~~ 
. :0~226 
' ''.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 

r-125 
212 

HF-181 
RU-103 
KR-85 

R A D I 0 N U C L I D E A N A L Y S I S 

Activity Concentration in pCi /gm 
Decay 

R E P 0 R T 

Measured Error corrected Error 

LLD<2.65E+00 
LLD<2.16E+01 
LLD<1.80E+02 
LLD<1.31E+00 
LLD<9.12E+00 
LLD<6.81E-01 
LLD<2.26E-01 
LLD<8.14E-01 
LLD<1.46E+00 
LLD<1.84E-01 
LLD<1.51E+00 
LLD<3.28E-01 
LLD<2.06E-01 
LLD<7.28E+00 
LLD<8.86E-01 
LLD<1.80E-01 
LLD<4.20E+00 
LLD<4.11E-01 
LLD<1.93E+00 
LLD<2.19E-01 
LLD<2.10E+00 
LLD<1.59E+00 

1.22E+00 +
LLD<5.07E+00 
LLD<2.12E-01 
LLD<7.87E-01 
LLD<2.93E-01 
LLD<1.28E+00 
LLD<2.30E-01 
LLD<2.15E-01 
LLD<1.96E+00 
LLD<9.13E-01 
LLD<6.17E+00 

1.30E+00 +
LLD<5.34E-01 
LLD<2.04E-01 
LLD<2.64E-01 
LLD<3.76E-01 
LLD<7.40E+00 
LLD<1.92E-01 
LLD<5.57E-01 
LLD<5.14E+01 
LLD<2.11E+00 
LLD<2.80E-01 
LLD<2.69E-01 
LLD<5.96E+01 

LLD<2.65E+00 
LLD<2.16E+01 
LLD<1.80E+02 
LLD<1.31E+00 
LLD<9.12E+00 
LLD<6.81E-01 
LLD<2.26E-01 
LLD<8.14E-01 
LLD<1.46E+00 
LLD<1.84E-01 
LLD<1.51E+00 
LLD<3.28E-01 
LLD<2.06E-01 
LLD<7.28E+00 
LLD<8.86E-01 
LLD<1.80E-01 
LLD<4.20E+00 
LLD<4.11E-01 
LLD<1.93E+00 
LLD<2.19E-01 
LLD<2.10E+00 
LLD<1.59E+00 

3.06E-01 1.22E+00 
LLD<5.07E+00 
LLD<2.12E-01 
LLD<7.87E-01 
LLD<2.93E-01 
LLD<1.28E+00 
LLD<2.30E-01 
LLD<2.15E-01 
LLD<1.96E+00 
LLD<9.13E-01 
LLD<6.17E+00 

3.46E-01 1.30E+00 
LLD<5.34E-01 
LLD<2.04E-01 
LLD<2.64E-01 
LLD<3.76E-01 
LLD<7.40E+00 
LLD<1.92E-01 
LLD<5.57E-01 
LLD<5.14E+01 
LLD<2.11E+00 
LLD<2.80E-01 
LLD<2.69E-01 
LLD<5.96E+01 

+- 3.06E-01 

+- 3.46E-01 



SR-85 LLD<2.61E-01 LLD<2.61E-01 
I-133 LLD<2.34E-01 LLD<2.34E-01 -~--

BA-140 LLD<7.89E-01 LLD<7.89E-01 

.91M LLD<2.34E-01 LLD<2.34E-01 
-207 LLD<2.36E-01 LLD<2.36E-01 

TL-208 LLD<9.87E-01 LLD<9.87E-01 
SB-124 LLD<2.43E-01 LLD<2.43E-01 
CS-134 LLD<4.78E-01 LLD<4.78E-01 
BI-214 1.07E+00 +- 4.69E-01 1.07E+00 +- 4.69E-01 
RU-106 LLD<2.39E+00 LLD<2.39E+OO 
LA-142 LLD<3.95E-01 LLD<3.95E-01 
AG-110M LLD<3.32E-01 LLD<3.32E-01 
NB-97 LLD<3.35E-01 LLD<3.35E-01 
CS-137 2.78E-01 +- 1.52E-01 2.78E-01 +- 1.52E-01 
I-132 LLD<3.13E-01 LLD<3.13E-01 
W-187 LLD<8.23E-01 LLD<8.23E-01 
ZR-97 LLD<3.05E-01 LLD<3.05E-01 
ZR-95 LLD<5.05E-01 LLD<5.05E-01 
NB-95 LLD<2.73E-01 LLD<2.73E-01 
TL-210 LLD<1.62E+00 LLD<1.62E+00 
C0-58 LLD<2.34E-01 LLD<2.34E-01 
CS-136 LLD<2.81E-01 LLD<2.81E-01 
MN-54 LLD<2.82E-01 LLD<2.82E-01 
C0-56 LLD<2.56E-01 LLD<2.56E-01 
I-134 LLD<2.88E-01 LLD<2.88E-01 
TL-207 LLD<2.51E+02 LLD<2.51E+02 
Y-88 LLD<3.12E-01 LLD<3.12E-01 ,~). 
AC-228 1.41E+00 +- 6.18E-01 1.41E+00 +- 6.18E-01 

41-152 LLD<2.57E+00 LLD<2.57E+OO 
-234M LLD<2.12E+00 LLD<2.12E+OO 
-91 LLD<1.15E+00 LLD<1.15E+00 

RB-89 LLD<6.11E-01 LLD<6.11E-01 
FE-59 LLD<6.03E-01 LLD<6.03E-01 
ZN-65 LLD<8.12E-01 LLD<8.12E-01 
SC-46 LLD<4.16E-01 LLD<4.16E-01 
TA-182 LLD<1.03E+00 LLD<1.03E+00 
I-135 LLD<1.54E+00 LLD<1.54E+OO 
CL-39 LLD<5.85E-01 LLD<5.85E-01 
NA-22 LLD<3.38E-01 LLD<3.38E-01 
AR-41 LLD<2.64E-01 LLD<2.64E-01 
C0-60 LLD<2.94E-01 LLD<2.94E-01 
NA-24 LLD<2.84E-01 LLD<2.84E-01 
SR-92 LLD<3.90E-01 LLD<3.90E-01 
SCH-000 LLD<9.30E-01 LLD<9.30E-01 
CS-138 LLD<4.03E-01 LLD<4.03E-01 
K-40 1.78E+01 +- 3.96E+OO 1.78E+01 +- 3.96E+00 

KR-88 LLD<2.69E+00 LLD<2.69E+00 
TL-209 LLD<8.59E-01 LLD<8.59E-01 
LA-140 LLD<2.16E-01 LLD<2.16E-01 
AL-26 LLD<1.40E-01 LLD<1.40E-01 
MN-56 LLD<5.26E-01 LLD<5.26E-01 
RB-88 LLD<1.58E+00 LLD<1.58E+00 

-------------------- -------------------- ··"""""" 
Total 2.31E+01 +- 4.06E+00 2.31E+01 +- 4.06E+00 

• 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0036 

j/1;2;:::. 
·.-.-::: 



PEAKS NOT USED IN ANALYSIS 

.ntroid 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:@ 

• 

• 



c- -z_ 

""' ·. * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * 

* 
GAMMA S P E C T R U M A N A L Y S I S * 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 30-NOV-95 13:33:40 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
~·,1 tiplet Analysis Performed. 

J ..... 

\..._",_egular Output. 
Analysis of Spectrum saved in Disk File SD0037 
Measured by: dlv 

Sample Description: C-2 Soil 
Geometry Description: Capsule 
Sample Size: 6.4700E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: l.OOOOE+OO 

COLLECT started on 30-NOV-95 at 13:20:50 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 



irw 
p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.14 238.88 1.1 
2 591.55 295.54 1.1 
3 1167.90 583.54 0.8 
4 1324.38 661.76 2.3 
5 1821.45 910.31 1.2 
6 2922.18 1461.14 2.0 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

• 

• 

30-NOV-95 13:33:40 

ANA L y s I S 

Backgnd Net Area Error Nuclides 
counts counts % 

60. 108. 28.3 PB-212 
27. 25. 71.8 PB-214 
13. 29. 52.8 TL-208 
10. 45. 35.7 CS-137 

2 . 19. 49.2 AC-228 
2 . 64. 25.9 K-40 



hgtrw 30-NOV-95 13:33:40 
,r 

tple: C-2 Soil 
'"*oata collected on 30-NOV-95 at 13:20:50 

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

R A D I 0 N U C L I D E ANA L y s I s R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.46E+00 LLD<3.46E+00 
TH-234 LLD<2.61E+01 LLD<2.61E+01 
TH-230 LLD<2.15E+02 LLD<2.15E+02 
XE-133 LLD<1.65E+00 LLD<1.65E+00 
CD-109 LLD<1.21E+01 LLD<1.21E+01 
SCL-000 LLD<7.55E-01 LLD<7.55E-01 
C0-57 LLD<2.51E-01 LLD<2.51E-01 
PA-234 LLD<9.82E-01 LLD<9.82E-01 
CE-144 LLD<1.95E+00 LLD<1.95E+00 
TC-99M LLD<2.28E-01 LLD<2.28E-01 
U-235 LLD<1.77E+00 LLD<1.77E+00 
CE-141 LLD<3.57E-01 LLD<3.57E-01 
KR-85M LLD<2.62E-01 LLD<2.62E-01 
XE-131M LLD<9.21E+00 LLD<9.21E+00 

,«:;'':\ 13 9 LLD<1.11E+00 LLD<1.11E+00 
'...,>$,-' j.:: 13 9 LLD<2.25E-01 LLD<2.25E-01 

RA-226 LLD<5.44E+00 LLD<5.44E+00 
BA-141 LLD<5.92E-01 LLD<5.92E-01 
KR-89 LLD<2.26E+00 LLD<2.26E+00 
TE-132 LLD<2.22E-01 LLD<2.22E-01 
XE-133M LLD<2.48E+00 LLD<2.48E+00 
TH-227 LLD<1.81E+00 LLD<1.81E+00 
PB-212 1.32E+00 +- 3.76E-01 1. 32E+00 +- 3.76E-01 
RA-224 LLD<5.95E+00 LLD<5.95E+00 
XE-135 LLD<2.37E-01 LLD<2.37E-01 
XE-138 LLD<9.56E-01 LLD<9.56E-01 
SE-75 LLD<3.42E-01 LLD<3.42E-01 
NP-239 LLD<1.55E+00 LLD<1.55E+00 
HG-203 LLD<2.75E-01 LLD<2.75E-01 
IR-192 LLD<2.86E-01 LLD<2.86E-01 
CR-51 LLD<2.42E+00 LLD<2.42E+00 
SCM-000 LLD<1.14E+00 LLD<1.14E+00 
BI-211 LLD<7.70E+00 LLD<7.70E+00 
PB-214 LLD<9.17E-01 LLD<9.17E-01 
BA-133 LLD<6.85E-01 LLD<6.85E-01 
I-131 LLD<2.69E-01 LLD<2.69E-01 
SN-113 LLD<3.84E-01 LLD<3.84E-01 
KR-87 LLD<5.02E-01 LLD<5.02E-01 
PB-211 LLD<9.28E+00 LLD<9.28E+00 

~~TT-198 LLD<2.74E-01 LLD<2.74E-01 
,125 LLD<7.69E-01 LLD<7.69E-01 

""'.o:J.l- 212 LLD<9.02E+01 LLD<9.02E+01 
BE-7 LLD<2.47E+00 LLD<2.47E+00 
HF-181 LLD<3.45E-01 LLD<3.45E-01 
RU-103 LLD<2.43E-01 LLD<2.43E-01 
KR-85 LLD<8.03E+01 LLD<8.03E+01 



SR-85 LLD<3.51E-01 
I-133 LLD<3.14E-01 

·-140 LLD<8.94E-01 
91M LLD<3.38E-01 

BI-207 LLD<2.81E-01 
TL-208 LLD<1.19E+00 
SB-124 LLD<3.45E-01 
CS-134 LLD<4.12E-01 
BI-214 LLD<1.00E+00 
RU-106 LLD<2.93E+00 
LA-142 LLD<5.67E-01 
AG-110M LLD<7.67E-01 
NB-97 LLD<7.73E-01 
CS-137 7.51E-01 +- 2.69E-01 
I-132 LLD<6.28E;-01 
W-187 LLD<9.99E-01 
ZR-97 LLD<3.05E-01 
ZR-95 LLD<5.14E-01 
NB-95 LLD<3.31E-01 
TL-210 LLD<2.00E+00 
C0-58 LLD<3.34E-01 
CS-136 LLD<2.85E-01 
MN-54 LLD<3.60E-01 
C0-56 LLD<3.66E-01 
I-134 LLD<3.70E-01 
TL-207 LLD<3.20E+02 
Y-88 LLD<4.12E-01 --228 1.41E+00 +- 6.95E-01 

-152 LLD<3.37E+00 
-234M LLD<4.27E+00 

SR-91 LLD<1.31E+00 
RB-89 LLD<9.05E-01 
FE-59 LLD<6.37E-01 
ZN-65 LLD<1.09E+00 
SC-46 LLD<4.67E-01 
TA-182 LLD<1.56E+00 
I-135 LLD<1.59E+00 
CL-39 LLD<6.99E-01 
NA-22 LLD<4.67E-01 
AR-41 LLD<4.91E-01 
C0-60 LLD<3.94E-01 
NA-24 LLD<3.05E-01 
SR-92 LLD<5.46E-01 
SCH-000 LLD<1.83E+00 
CS-138 LLD<5.40E-01 
K-40 1.70E+01 +- 4.45E+00 
KR-88 LLD<1.64E+00 
TL-209 LLD<5.85E-01 
LA-140 LLD<3.14E-01 
AL-26 LLD<3.62E-01 
MN-56 LLD<1.43E+00 
RB-88 LLD<4.80E-01 

--------------------
.tal 2.05E+01 +- 4.53E+00 

Error Quotation at 1.96 Sigma 
r.r.n C'onfi rlPnr-P LPvel at 95. 0% 

, I 

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 
LLD<7.67E-01 
LLD<7.73E-01 

7.51E-01 +- 2.69E-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 
LLD<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 +- 6.95E-01 
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 +- 4.45E+00 
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 +- 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 

Ot© 

>. '·; 

I 

• 

• 



C.-lfs 
1/1!"'* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* GAMMA S P E C T R U M 
* 

A N A L Y S I S * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 30-NOV-95 13:50:09 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
~,~tiplet Analysis Performed. 

~ ,']Ular Output . 
~~~alysis of Spectrum saved in 

Measured by: dlv 

Sample Description: C-45 Soil 
Geometry Description: Capsule 
Sample Size: 6.3900E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Disk File SD0038 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+OO 

COLLECT started on 30-NOV-95 at 13:34:29 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

• p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.16 238.90 1.3 
2 591.54 295.53 0.7 
3 677.52 338.48 2.6 
4 704.97 352.20 1.9 
5 1167.77 583.47 1.4 
6 1219.41 609.29 1.3 
7 1821.71 910.44 0.7 
8 2922.60 1461.35 1.3 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

• 

• 

30-NOV-95 13:50:09 ~-
ANA L y s I S 

Backgnd Net Area Error Nuclides 
counts counts % 

66. 90. 33.7 PB-212 
23. 42. 46.4 PB-214 
15. 26. 58.3 AC-228 
30. 60. 38.0 PB-214 

8. 40. 38.0 TL-208 
5. 56. 28.9 BI-214 
7 . 32. 43.8 AC-228 
6 . 65. 27.5 K-40 

"'·· 



hgtrw 30-NOV-95 13:50:09 

~~mple: C-45 Soil 
· · :a collected on 30-NOV-95 at 13:34:29 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 
BA-139 

lfiL.;·:.-: 13 9 
:·,'..226 

dA-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 

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

R A D I 0 N U C L I D E A N A L Y S I S 

Activity Concentration in pCi /gm 
Decay 

R E P 0 R T 

Measured Error corrected Error 

LLD<3.30E+00 
LLD<2.66E+01 
LLD<2.30E=+-02 
LLD<1.62E+00 
LLD<1.04E+01 
LLD<7.58E-01 
LLD<2.52E-01 
LLD<1.00E+00 
LLD<1.84E+00 
LLD<2.22E-01 
LLD<1.87E+00 
LLD<4.07E-01 
LLD<2.54E-01 
LLD<8.73E+00 
LLD<1.01E+00 
LLD<2.06E-01 
LLD<5.24E+00 
LLD<5.31E-01 
LLD<2.51E+00 
LLD<2.32E-01 
LLD<2.35E+00 
LLD<l.79E+00 

l.llE+OO +
LLD<5.94E+00 
LLD<2.61E-01 
LLD<9.37E-01 
LLD<3.44E-01 
LLD<l.60E+00 
LLD<3.0iE-01 
LLD<2.02E-01 
LLD<2.33E+00 
LLD<1.09E+00 
LLD<8.57E+00 

1. 46E+00 +
LLD<6.87E-01 
LLD<2.73E-01 
LLD<3.63E-01 
LLD<5.18E-Ol 
LLD<l.lOE+Ol 
LLD<2.84E-01 
LLD<8.06E-01 
LLD<8.67E+01 
LLD<2.56E+00 
LLD<3.25E-01 
LLD<2.42E-01 
LLD<7.74E+01 

LLD<3.30E+00 
LLD<2.66E+Ol 
LLD<2.30E+02 
LLD<1.62E+00 
LLD<1.04E+Ol 
LLD<7.58E-01 
LLD<2.52E-01 
LLD<l.OOE+OO 
LLD<1.84E+00 
LLD<2.22E-01 
LLD<1.87E+00 
LLD<4.07E-01 
LLD<2.54E-01 
LLD<8.73E+00 
LLD<l.OlE+OO 
LLD<2.06E-01 
LLD<5.24E+00 
LLD<5.31E-01 
LLD<2.51E+00 
LLD<2.32E-01 
LLD<2.35E+00 
LLD<1.79E+00 

3.77E-01 l.llE+OO 
LLD<5.94E+00 
LLD<2.61E-Ol 
LLD<9.37E-01 
LLD<3.44E-01 
LLD<1.60E+00 
LLD<3.01E-01 
LLD<2.02E-01 
LLD<2.33E+00 
LLD<1.09E+00 
LLD<8.57E+00 

5.54E-01 1.46E+00 
LLD<6.87E-01 
LLD<2.73E-01 
LLD<3.63E-01 
LLD<5.18E-01 
LLD<l.lOE+Ol 
LLD<2.84E-01 
LLD<8.06E-01 
LLD<8.67E+Ol 
LLD<2.56E+00 
LLD<3.25E-01 
LLD<2.42E-01 
LLD<7.74E+Ol 

+- 3.77E-01 

+- 5.54E-Ol 



SR-85 LLD<3.38E-01 LLD<3.38E-01 ,133 LLD<3.36E-01 LLD<3.36E-01 
-140 LLD<1.17E+00 LLD<1.17E+00 
91M LLD<3.18E-01 LLD<3.18E-01 

BI-207 LLD<3.09E-01 LLD<3.09E-01 
TL-208 LLD<1.30E+00 LLD<1.30E+00 
SB-124 LLD<3.23E-01 LLD<3.23E-01 
CS-134 LLD<6.56E-01 LLD<6.56E-01 
BI-214 2.01E+00 +- 5.83E-01 2.01E+00 +- 5.83E-01 
RU-106 LLD<3.26E+00 LLD<3.26E+00 
LA-142 LLD<5.93E-01 LLD<5.93E-01 
AG-110M LLD<4.23E-01 LLD<4.23E-01 
NB-97 LLD<4.26E-01 LLD<4.26E-01 
CS-137 LLD<4.41E-01 LLD<4.41E-01 
I-132 LLD<4.21E-01 LLD<4.21E-01 
W-187 LLD<1.24E+00 LLD<1.24E+00 
ZR-97 LLD<3.91E-01 LLD<3.91E-01 
ZR-95 LLD<4.95E-01 LLD<4.95E-01 
NB-95 LLD<3.89E-01 LLD<3.89E-01 
TL-210 LLD<1.99E+00 LLD<1.99E+00 
C0-58 LLD<3.37E-01 LLD<3.37E-01 
CS-136 LLD<3.19E-01 LLD<3.19E-01 
MN-54 LLD<4.37E-01 LLD<4.37E-01 
C0-56 LLD<3.27E-01 LLD<3.27E-01 
I-134 LLD<3.51E-01 LLD<3.51E-01 
TL-207 LLD<3.03E+02 LLD<3.03E+02 i·~ 
Y-88 LLD<3.94E-01 LLD<3.94E-01 

·-228 2.36E+00 +- 1. 04E+00 2.36E+00 +- 1.04E+00 
-152 LLD<3.76E+00 LLD<3.76E+00 

PA-234M LLD<3.10E+00 LLD<3.10E+00 
SR-91 LLD<1.22E+00 LLD<1.22E+00 
RB-89 LLD<9.33E-01 LLD<9.33E-01 
FE-59 LLD<9.62E-01 LLD<9.62E-01 
ZN-65 LLD<1.03E+00 LLD<1.03E+00 
SC-46 LLD<4.69E-01 LLD<4.69E-01 
TA-182 LLD<1.34E+00 LLD<1.34E+00 
I-135 LLD<1.38E+00 LLD<1.38E+00 
CL-39 LLD<9.80E-01 LLD<9.80E-01 
NA-22 LLD<4.59E-01 LLD<4.59E-01 
AR-41 LLD<6.04E-01 LLD<6.04E-01 
C0-60 LLD<4.40E-01 LLD<4.40E-01 
NA-24 LLD<3.85E-01 LLD<3.85E-01 
SR-92 LLD<3.42E-01 LLD<3.42E-01 
SCH-000 LLD<2.54E+00 LLD<2.54E+00 
CS-138 LLD<3.50E-01 LLD<3.50E-01 
K-40 1.76E+01 +- 4.87E+00 1.76E+01 +- 4.87E+00 
KR-88 LLD<4.41E+00 LLD<4.41E+00 
TL-209 LLD<1.11E+00 LLD<1.11E+00 
LA-140 LLD<3.53E-01 LLD<3.53E-01 
AL-26 LLD<3.47E-01 LLD<3.47E-01 
MN-56 LLD<7.14E-01 LLD<7.14E-01 
RB-88 LLD<1.08E+00 LLD<1.08E+00 '· 

.tal 
-------------------- --------------------
2.45E+01 +- 5.06E+00 2.45E+01 +- 5.06E+00 

Error Quotation at 1.96 Siqma 



Results saved in File SD0038 ,... 



PEAKS NOT USED IN ANALYSIS ,..,m.¥<>, 

.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+01 

0:@ 

• 

• 



c-'{o 

* 
* 
* 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* GAMMA S P E C T R U M A N A L Y S I S * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 30-NOV-95 14:08:24 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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 . 

.Iff!(",';-· 'f) 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 
Sample Size: 5.8800E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+OO 

COLLECT started on 30-NOV-95 at 13:51:02 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

• p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 373.06 186.40 1.2 
2 478.67 239.15 1.2 
3 592.23 295.88 1.4 
4 678.40 338.93 1.1 
5 704.97 352.20 1.5 
6 1167.76 583.47 1.8 
7 1220.23 609.70 0.9 
8N 1541.82 770.47 3.2 
9 1822.24 910.71 1.3 

10 2922.65 1461.37 2.3 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

ANA 

Backgnd 
counts 

39. 
58. 
37. 
12. 
16. 
13. 
11. 

6. 
3. 
6. 

N - Multiplet Analysis did NOT converge 

• 

• 

30-NOV-95 14:08:24 

L y s I s 

Net Area Error Nuclides 
counts % 

47. 48.1 U-235,RA-226 
108. 29.2 PB-212 

21. 103.6 PB-214 
32. 47.0 AC-228 
60. 32.2 PB-214 
23. - 64.4 TL-208 
33. 45.7 BI-214 
15. 75.1 
18. 56.2 AC-228 
54. 31.3 K-40 



hgtrw 30-NOV-95 14:08:24 r . · nple: C-40 So1l 
"'"'·.;;:~ata collected on 30-NOV-95 at 13:51:02 

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

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.70E+00 LLD<3.70E+00 
TH-234 LLD<2.48E+01 LLD<2.48E+Ol 
TH-230 LLD<2.30E+02 LLD<2.30E+02 
XE-133 LLD<1.79E+00 LLD<1.79E+00 
CD-109 LLD<l.l5E+01 LLD<1.15E+Ol 
SCL-000 LLD<8.60E-01 LLD<8.60E-01 
C0-57 LLD<2.85E-01 LLD<2.85E-01 
PA-234 LLD<l.l7E+00 LLD<1.17E+00 
CE-144 LLD<1.88E+00 LLD<1.88E+00 
TC-99M LLD<2.41E-01 LLD<2.41E-01 
U-235 LLD<1.75E+00 LLD<1.75E+OO 
CE-141 LLD<4.01E-01 LLD<4.01E-01 
KR-85M LLD<2.91E-01 LLD<2.91E-01 

~~~i~~M LLD<9.60E+00 LLD<9.60E+00 
LLD<1.09E+00 LLD<l.09E+00 

"•l~~v, ~' ~l-" 
;::.139 LLD<2.21E-01 LLD<2.21E-01 

RA-226 6.27E+00 +- 3.02E+00 6.27E+00 +- 3.02E+00 
BA-141 LLD<6.06E-01 LLD<6.06E-01 
KR-89 LLD<2.46E+00 LLD<2.46E+00 
TE-132 LLD<2.27E-01 LLD<2.27E-01 
XE-133M LLD<2.56E+00 LLD<2.56E+00 
TH-227 LLD<1.89E+00 LLD<1.89E+00 
PB-212 1.46E+00 +- 4.30E-01 1.46E+00 +- 4.30E-01 
RA-224 LLD<6.27E+00 LLD<6.27E+00 
XE-135 LLD<2.31E-01 LLD<2.31E-01 
XE-138 LLD<9.27E-01 LLD<9.27E-01 
SE-75 LLD<3.60E-01 LLD<3.60E-01 
NP-239 LLD<1.67E+00 LLD<1.67E+OO 
HG-203 LLD<3.05E-01 LLD<3.05E-01 
IR-192 LLD<2.97E-01 LLD<2.97E-01 
CR-51 LLD<2.54E+00 LLD<2.54E+00 
SCM-000 LLD<1.38E+00 LLD<1.38E+00 
BI-211 LLD<8.49E+00 LLD<8.49E+00 
PB-214 1.58E+00 +- 5.08E-01 1.58E+00 +- 5.08E-01 
BA-133 LLD<7. 40E-Ol. LLD<7.40E-01 
I-131 LLD<2.96E-01 LLD<2.96E-01 
SN-113 LLD<3.81E-01 LLD<3.81E-01 
KR-87 LLD<4.50E-01 LLD<4.50E-01 
PB-211 LLD<1.21E+Ol LLD<1.21E+Ol 

,r:T-198 LLD<3.00E-01 LLD<3.00E-01 
-125 LLD<8.52E-01 LLD<8.52E-01 

'~J.-212 LLD<8.36E+Ol LLD<8.36E+Ol 
BE-7 LLD<3.20E+00 LLD<3.20E+00 
HF-181 LLD<3.58E-01 LLD<3.58E-01 
RU-103 LLD<3.05E-01 LLD<3.05E-01 
KR-85 LLD<8.33E+01 LLD<8.33E+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 
CS-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 
ZR-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 
C0-58 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 
C0-56 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 
-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 
C0-60 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 
--- --_I!'"~ ..!"11---- ,. ____ , -'- n~ nQ.. 



Results saved in File SD0039 



PEAKS NOT USED IN ANALYSIS 
~'·. 

.ntroid 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~@ 

• 

• 



C-1(9 

~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

GAMMA S P E C T R U M 
* 

A N A L Y S I S 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 30-NOV-95 14:25:40 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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 . 

.. --~, 
\,._,.l,i~lar Output. 

Analysis of Spectrum saved in Disk File SD0040 
Measured by: dlv 

Sample Description: C-44 Soil 
Geometry Description: Capsule 
Sample Size: 6.3200E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

COLLECT started on 30-NOV-95 at 14:09:15 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

• p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.93 239.28 1.2 
2 591.92 295.72 1.8 
3 704.99 352.21 1.5 
4$ 1022.70 510.97 1.2 

5 1219.80 609.48 1.6 
6 1324.26 661.70 1.7 
7 1823.51 911.34 2.0 
8N 1938.90 969.06 0.9 
9 2241.58 1120.48 0.9 

10 2922.25 1461.18 0.9 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

ANA 

Backgnd 
counts 

93. 
45. 
24. 
14. 

4. 
8. 

11. 
9. 
1. 

2. 

N - Multiplet Analysis did NOT converge 

30-NOV-95 14:25:40 

L Y S I S 

Net Area Error Nuclides 
counts % 

128. 29.4 PB-212 
32. 73.6 PB-214 
73. 31.5 PB-214 
23. 62.1 TL-208,NA-22, 

ANN-RD 
55. 28.9 BI-214 
41. 37.4 CS-137 
19. 74.7 AC-228 
13. 90.4 AC-228,RU-105 
21. 45.8 BI-214,SC-46, 

TA-182 
85. 22.1 K-40 

$ - Multiplet Analysis Terminated because of no CHI-SQ improvement 

• 

• 

,-, 
\ 

\ 



hgtrw 30-NOV-95 14:25:40 

~~ple: C-44 Soil 
.a collected on 30-NOV-95 at 14:09:15 

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

R AD I 0 N U C L I D E ANA L Y S I s R E P 0 R T 

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 
C0-57 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 

~~-=i~~ 
LLD<1.14E+00 LLD<1.14E+00 
LLD<2.31E-01 LLD<2.31E-01 

i ..,,,~,:fb- 2 2 6 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 
~-125 LLD<9.03E-01 LLD<9.03E-01 

-212 LLD<9.06E+Ol LLD<9.06E+01 
'~,.~J..J~-7 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 LLD<3.64E-01 LLD<3.64E-01 ~' .133 LLD<3.23E-01 LLD<3.23E-01 
-140 LLD<1.10E+00 LLD<1.10E+00 
91M LLD<3.05E-01 LLD<3.05E-01 

BI-207 LLD<3.20E-01 LLD<3.20E-01 
TL-208 LLD<1.39E+00 LLD<1.39E+00 
SB-124 LLD<3.13E-01 LLD<3.13E-01 
CS-134 LLD<6.32E-01 LLD<6.32E-01 
BI-214 1.99E+00 +- 5.77E-01 1. 99E+00 +- 5.77E-01 
RU-106 LLD<3.63E+00 LLD<3.63E+00 
LA-142 LLD<6.09E-01 LLD<6.09E-01 
AG-110M LLD<7.18E-01 LLD<7.18E-01 
NB-97 LLD<7.23E-01 LLD<7.23E-01 
CS-137 6.91E-01 +- 2.59E-01 6.91E-01 +- 2.59E-01 
I-132 LLD<5.72E-01 LLD<5.72E-01 
W-187 LLD<9.27E-01 LLD<9.27E-01 
ZR-97 LLD<2.55E-01 LLD<2.55E-01 
ZR-95 LLD<5.51E-01 LLD<5.51E-01 
NB-95 LLD<3.35E-01 LLD<3.35E-01 
TL-210 LLD<1.88E+00 LLD<1.88E+00 
C0-58 LLD<3.41E-01 LLD<3.41E-01 
CS-136 LLD<3.22E-01 LLD<3.22E-01 
MN-54 LLD<3.98E-01 LLD<3.98E-01 
C0-56 LLD<3.27E-01 LLD<3.27E-01 
I-134 LLD<3.46E-01 LLD<3.46E-01 
TL-207 LLD<3.76E+02 LLD<3.76E+02 ,~,, 

Y-88 LLD<5.00E-01 LLD<5.00E-01 

·-228 1.40E+00 +- 1.05E+OO 1.40E+00 +- 1.05E+00 ''·~·~i 

-152 LLD<4.05E+00 LLD<4.05E+00 
PA-234M LLD<3.35E+00 LLD<3.35E+00 
SR-91 LLD<1.62E+00 LLD<1.62E+00 
RB-89 LLD<9.27E-01 LLD<9.27E-01 
FE-59 LLD<8.61E-01 LLD<8.61E-01 
ZN-65 LLD<1.73E+00 LLD<1.73E+00 
SC-46 LLD<5.64E-01 LLD<5.64E-01 
TA-182 LLD<1.52E+00 LLD<1.52E+00 
I-135 LLD<1.55E+00 LLD<1.55E+00 
CL-39 LLD<6.83E-01 LLD<6.83E-01 
NA-22 LLD<4.21E-01 LLD<4.21E-01 
AR-41 LLD<5.90E-01 LLD<5.90E-01 
C0-60 LLD<4.39E-01 LLD<4.39E-01 
NA-24 LLD<3.46E-01 LLD<3.46E-01 
SR-92 LLD<4.37E-01 LLD<4.37E-01 
SCH-000 LLD<1.48E+00 LLD<1.48E+00 
CS-138 LLD<5.18E-01 LLD<5.18E-01 
K-40 2.32E+01 +- 5.19E+00 2.32E+01 +- 5.19E+00 
KR-88 LLD<3.82E+00 LLD<3.82E+00 
TL-209 LLD<1.24E+00 LLD<1.24E+00 
LA-140 LLD<5.23E-01 LLD<5.23E-01 
AL-26 LLD<3.90E-01 LLD<3.90E-01 
MN-56 LLD<8.85E-01 LLD<8.85E-01 
RB-88 LLD<1.09E+00 LLD<1.09E+00 ~ 

-------------------- --------------------
.tal 3.07E+01 5.38E+00 3.07E+01 5.38E+00 

-" 

+- +-

Error Quotation at 1.96 Sigma 
-- --



Results saved in File 800040 



PEAKS NOT USED IN ANALYSIS 

.ntroid Energy Net Area Error Gammas/sec 
annel keV counts % 

591.92 295.72 32. 73.6 5.12E+00 
1022.70 510.97 23. 62.1 6.37E+00 
1938.90 969.06 13. 90.4 6.75E+00 
2241.58 1120.48 21. 45.8 1. 23E+01 

0,@ 

• 

• 



(_- '12 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* * 
* 

GAMMA S P E C T R U M A N A L Y S I S * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 30-NOV-95 14:47:37 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

1 Detector Number: 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
~~tiplet Analysis Performed. 

'· i;i ·~egular Output. 
Analysis of Spectrum saved in Disk File SD0047 
Measured by: dlv 

Sample Description: C-42 Soil 
Geometry Description: Capsule 
Sample Size: 6.2300E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+OO 

COLLECT started on 30-NOV-95 at 14:26:34 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

• p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 373.71 186.73 1.4 
2 478.62 239.12 1.5 
3 677.10 338.28 1.9 
4 704.93 352.18 1.5 
5 1167.53 583.35 1.1 
6 1220.35 609.76 2.0 
7 1324.54 661.84 1.6 
8 1823.63 911.40 1.2 
9 1938.87 969.05 0.7 

10 2923.27 1461.68 2.4 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

• 

• 

30-NOV-95 14:47:37 

ANA L Y S I S 

Backgnd Net Area Error Nuclides 
counts counts % 

47. 26. 85.4 RA-226 
73. 156. 23.5 PB-212 
21. 25. 67.5 AC-228 
19. 41. 44.9 PB-214 
16. 33. 52.0 TL-208 
15. 38. 44.5 BI-214 
10. 35. 43.4 CS-137 

2 . 23. 45.3 AC-228 
7. 16. 72.7 AC-228,RU-105 
8 . 65. 28.4 K-40 



hgtrw 30-NOV-95 14:47:37 

~mple: C-42 Soil 
, · :a collected on 30-NOV-95 at 14:26:34 
i 

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

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.49E+00 LLD<3.49E+00 
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 
C0-57 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 
BA-139 LLD<1.13E+00 LLD<1.13E+00 

lf'!:~c-:-139 LLD<2.29E-01 LLD<2.29E-01 
! ,;:,'-226 3.32E+00 +- 2.83E+00 3.32E+00 +- 2.83E+00 \ 

"'"'~A-141 LLD<5.44E-01 LLD<5.44E-01 
KR-89 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+00 
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 
~-125 LLD<9.11E-01 LLD<9.11E-01 

-212 LLD<8.59E+01 LLD<8.59E+01 
•· ....... ,.,.o- 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-Ol 
KR-85 LLD<8.18E+01 LLD<8.18E+Ol 



SR-85 LLD<3.58E-01 LLD<3.58E-01 
I-133 LLD<3.08E-01 LLD<3.08E-01 '~ BA-140 LLD<1.05E+00 LLD<1.05E+00 0 ti91M LLD<3.76E-01 LLD<3.76E-01 

-207 LLD<2.40E-01 LLD<2.40E-01 
L-208 LLD<1.27E+00 LLD<1.27E+00 

SB-124 LLD<3.61E-01 LLD<3.61E-01 
CS-134 LLD<6.2SE-01 LLD<6.25E-01 
BI-214 1.38E+00 +- 6.14E-01 1. 38E+00 +- 6.14E-01 
RU-106 LLD<2.99E+00 LLD<2.99E+00 
LA-142 LLD<5.60E-01 LLD<5.60E-01 
AG-110M LLD<7.37E-01 LLD<7.37E-01 
NB-97 LLD<7.43E-01 LLD<7.43E-01 
CS-137 6.10E-01 +- 2.65E-01 6.10E-01 +- 2.65E-01 
I-132 LLD<6.17E-01 LLD<6.17E-01 
W-187 LLD<1.03E+00 LLD<1.03E+00 
ZR-97 LLD<3.29E-01 LLD<3.29E-01 
ZR-95 LLD<6.74E-01 LLD<6.74E-01 
NB-95 LLD<3.34E-01 LLD<3.34E-01 
TL-210 LLD<2.14E+00 LLD<2.14E+00 
C0-58 LLD<3.32E-01 LLD<3.32E-01 
CS-136 LLD<3.34E-01 LLD<3.34E-01 
MN-54 LLD<3.86E-01 LLD<3.86E-01 
C0-56 LLD<3.57E-01 LLD<3.57E-01 
I-134 LLD<3.59E-01 LLD<3.59E-01 
TL-207 LLD<1.38E+02 LLD<1.38E+02 
Y-88 LLD<2.24E-01 LLD<2.24E-01 
AC-228 1.75E+00 +- 7.93E-01 1.75E+00 +- 7.93E-01 ~ EU-152 LLD<3.89E+00 LLD<3.89E+00 

·-234M LLD<4.76E+00 LLD<4.76E+00 
-91 LLD<1.27E+00 LLD<1.27E+00 

RB-89 LLD<9.89E-01 LLD<9.89E-01 
FE-59 LLD<6.89E-01 LLD<6.89E-01 
ZN-65 LLD<1.30E+00 LLD<1.30E+00 
SC-46 LLD<5.48E-01 LLD<5.48E-01 
TA-182 LLD<1.65E+00 LLD<1.65E+00 
I-135 LLD<1.42E+00 LLD<1.42E+00 
CL-39 LLD<5.81E-01 LLD<5.81E-01 
NA-22 LLD<4.10E-01 LLD<4.10E-01 
AR-41 LLD<5.49E-01 LLD<5.49E-01 
C0-60 LLD<4.79E-01 LLD<4.79E-01 
NA-24 LLD<4.59E-01 LLD<4.59E-01 
SR-92 LLD<6.24E-01 LLD<6.24E-01 
SCH-000 LLD<1.45E+00 LLD<1.45E+00 
CS-138 LLD<5.2SE-01 LLD<5.25E-01 
K-40 1. 80E+01 +- 5.17E+00 1.80E+01 +- 5.17E+00 
KR-88 LLD<3.74E+00 LLD<3.74E+00 
TL-209 LLD<1.69E+00 LLD<1.69E+00 
LA-140 LLD<4.35E,-01 LLD<4.35E-01 
AL-26 LLD<1.95E-01 LLD<1.95E-01 
MN-56 LLD<1.33E+00 LLD<1.33E+00 
RB-88 LLD<1.85E+00 LLD<1.85E+00 

-------------------- -------------------- '" Total 2.81E+01 +- 6.02E+00 2.81E+01 +- 6.02E+00 

• 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0047 



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 

Ot@ 

. ', 

• 

• 
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* 
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GAMMA 

* * * * * * * * * * 

S P E C T R U M 

* * * * * * * * * 

A N A L Y S I S 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 30-NOV-95 15:05:32 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

1 
1 Detector Number: 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
~tiplet Analysis Performed. 

~4 
'" ,:%.-1 
""~egular Output. 
Analysis of Spectrum saved in Disk File SD0048 
Measured by: dlv 

Sample Description: C-43 Soil 
Geometry Description: Capsule 
Sample Size: 8.4100E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

COLLECT started on 30-NOV-95 at 14:48:27 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

• p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.60 239.11 1.4 
2 704.82 352.13 1.8 
3 1022.39 510.82 1.2 

4 1220.50 609.83 0.8 
5 1324.62 661.88 1.7 
6 2124.70 1062.01 0.8 
7 2922.62 1461.36 2.2 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

• 

• 

~,: 
30-NOV-95 15:05:32 

ANA L y s I S 

Backgnd Net Area Error Nuclides 
counts counts % 

99. 116. 32.8 PB-212 
28. 61. 37.0 PB-214 
11. 24. 57.8 TL-208,NA-22, 

ANN-RD 
9. 53. 32.1 BI-214 

22. 96. 25.1 CS-137 
2. 6. 100.3 
4. 113. 19.5 K-40 



-"~--trw 30-NOV-95 15:05:32 
•,,, 

.::iample: 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. 

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

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+Ol LLD<2.19E+01 
TH-230 LLD<l.8SE+02 LLD<l.85E+02 
XE-133 LLD<l.38E+00 LLD<l.38E+00 
CD-109 LLD<9.40E+00 LLD<9.40E+00 
SCL-000 LLD<6.59E-Ol LLD<6.59E-01 
C0-57 LLD<2.19E-01 LLD<2.19E-Ol 
PA-234 LLD<8.40E-Ol LLD<8.40E-01 
CE-144 LLD<l.62E+00 LLD<l.62E+00 
TC-99M LLD<l.96E-01 LLD<l.96E-Ol 
U-235 LLD<l.71E+00 LLD<l.71E+00 
CE-141 LLD<3.4SE-01 LLD<3.45E-Ol 
KR-85M LLD<2.10E-01 LLD<2.10E-Ol ~ 

I'' · ··1c~ 131M LLD<8.41E+00 LLD<8.41E+00 
··"";z:..l39 LLD<l.02E+00 LLD<l.02E+00 
CE-139 LLD<2.07E-01 LLD<2.07E-Ol 
RA-226 LLD<4.92E+00 LLD<4.92E+00 
BA-141 LLD<4.17E-01 LLD<4.17E-Ol 
KR-89 LLD<2.11E+00 LLD<2.11E+00 
TE-132 LLD<l.82E-01 LLD<l.82E-01 
XE-133M LLD<2.08E+00 LLD<2.08E+00 
TH-227 LLD<l.49E+00 LLD<l.49E+00 
PB-212 1.09E+00 +- 3.60E-Ol 1.09E+00 +- 3.60E-01 
RA-224 LLD<5.17E+00 LLD<5.17E+00 
XE-135 LLD<l.89E-01 LLD<l.89E-Ol 
XE-138 LLD<7.12E-01 LLD<7.12E-01 
SE-75 LLD<2.85E-Ol LLD<2.85E-01 
NP-239 LLD<l.36E+00 LLD<l.36E+00 
HG-203 LLD<2.28E-01 LLD<2.28E-Ol 
IR-192 LLD<2.1SE-01 LLD<2.15E-01 
CR-51 LLD<l.92E+00 LLD<l.92E+00 
SCM-000 LLD<l.OOE+OO LLD<l.OOE+OO 
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<S.SSE-01 LLD<S.SSE-01 
I-131 LLD<2.31E-01 LLD<2.31E-Ol 
SN-113 LLD<3.73E-01 LLD<3.73E-Ol 
KR-87 LLD<4.59E-Ol LLD<4.59E-Ol 

,% --.-211 LLD<7.92E+00 LLD<7.92E+00 
-198 LLD<2.27E-01 LLD<2.27E-01 

'•JB-125 LLD<6.95E-01 LLD<6.95E-Ol 
BI-212 LLD<7.66E+Ol LLD<7.66E+Ol 
BE-7 LLD<2.15E+00 LLD<2.15E+00 
HF-181 LLD<2.68E-01 LLD<2.68E-Ol 
RU-103 LLD<2.46E-01 LLD<2.46E-Ol 
KR-85 LLD<6.52E+Ol LLD<6.52E+01 



SR-85 LLD<2.85E-01 LLD<2.85E-01 
I-133 LLD<2.59E-01 LLD<2.59E-01 
BA-140 LLD<8.37E-01 LLD<8.37E-01 .91M LLD<3.15E-01 LLD<3.15E-01 

-207 LLD<2.30E-01 LLD<2.30E-01 
-208 LLD<9.90E-01 LLD<9.90E-01 

SB-124 LLD<3.01E-01 LLD<3.01E-01 
CS-134 LLD<4.38E-01 LLD<4.38E-01 
BI-214 1.43E+00 +- 4.61E-01 1.43E+00 +- 4.61E-01 
RU-106 LLD<2.32E+00 LLD<2.32E+00 
LA-142 LLD<5.23E-01 LLD<5.23E-01 
AG-110M LLD<7.86E-01 LLD<7.86E-01 
NB-97 LLD<7.92E-01 LLD<7.92E-01 
CS-137 1.23E+00 +- 3.10E-01 1. 23E+00 +- 3.10E-01 
I-132 LLD<6.93E-01 LLD<6.93E-01 
W-187 LLD<8.40E-01 LLD<8.40E-01 
ZR-97 LLD<2.61E-01 LLD<2.61E-01 
ZR-95 LLD<4.86E-01 LLD<4.86E-01 
NB-95 LLD<2.84E-01 LLD<2.84E-01 
TL-210 LLD<1.49E+00 LLD<1.49E+00 
C0-58 LLD<2.71E-01 LLD<2.71E-01 
CS-136 LLD<3.11E-01 LLD<3.11E-01 
MN-54 LLD<2.86E-01 LLD<2.86E-01 
C0-56 LLD<2.62E-01 LLD<2.62E-01 
I-134 LLD<3.03E-01 LLD<3.03E-01 
TL-207 LLD<2.76E+02 LLD<2.76E+02 
Y-88 LLD<3.57E-01 LLD<3.57E-01 
AC-228 LLD<1.40E+00 LLD<1.40E+00 
EU-152 LLD<2.14E+00 LLD<2.14E+00 

·-234M LLD<3.09E+00 LLD<3.09E+00 
-91 LLD<8.70E-01 LLD<8.70E-01 

RB-89 LLD<8.94E-01 LLD<8.94E-01 
FE-59 LLD<6.32E-01 LLD<6.32E-01 
ZN-65 LLD<1.06E+00 LLD<1.06E+00 
SC-46 LLD<4.48E-01 LLD<4.48E-01 
TA-182 LLD<1.22E+00 LLD<1.22E+00 
I-135 LLD<1.17E+00 LLD<1.17E+00 
CL-39 LLD<8.19E-01 LLD<8.19E-01 
NA-22 LLD<4.34E-01 LLD<4.34E-01 
AR-41 LLD<4.37E-01 LLD<4.37E-01 
C0-60 LLD<3.30E-01 LLD<3.30E-01 
NA-24 LLD<3.17E-01 LLD<3.17E-01 
SR-92 LLD<3.2SE-01 LLD<3.28E-01 
SCH-000 LLD<1.43E+00 LLD<1.43E+00 
CS-138 LLD<3.89E-01 LLD<3.89E-01 
K-40 2.32E+01 +- 4.60E+00 2.32E+01 +- 4.60E+00 
KR-88 LLD<3.07E+00 LLD<3.07E+00 
TL-209 LLD<9.70E-01 LLD<9.70E-01 
LA-140 LLD<1.77E-01 LLD<1.77E-01 
AL-26 LLD<1.77E-01 LLD<1.77E-01 
MN-56 LLD<1.10E+00 LLD<1.10E+00 
RB-88 LLD<8.17E-01 LLD<8.17E-01 

-------------------- --------------------
Total 2.80E+01 +- 4.66E+00 2.80E+01 +- 4.66E+00 

• 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0048 

~~J 
JP 

r 



PEAKS NOT USED IN ANALYSIS 

.ntroid Energy Net Area Error Ganunas/sec 
annel keV counts % 

1022.39 510.82 24. 57.8 6.57E+OO 
2124.70 1062.01 6. 100.3 3.50E+00 

Q;@ 

• 

• 



~* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

GAMMA S P E C T R U M 
* 

A N A L Y S I S 
* 
* 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 30-NOV-95 15:31:36 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
~~tiplet Analysis Performed. 

"''~"'''i~lar Output. 
Analysis of Spectrum saved in Disk File SD0050 
Measured by: dlv 

Sample Description: C-41 Soil 
Geometry Description: Capsule 
Sample Size: 6.5100E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

COLLECT started on 30-NOV-95 at 15:06:22 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

• p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.51 239.07 1.3 
2 592.14 295.83 1.7 
3 705.62 352.52 2.1 
4 1167.33 583.26 1.6 
5 1219.99 609.58 1.0 
6 1325.14 662.14 1.7 
7 1822.75 910.96 0.8 
8 2922.21 1461.16 2.4 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

• 

• 

30-NOV-95 15:31:36 ~' ·l 

ANA L y s I S 

Backgnd Net Area Error Nuclides 
counts counts % 

99. 140. 28.0 PB-212 
33. 47. 44.7 PB-214 
34. 63. 38.5 PB-214 

7 . 37. 37.8 TL-208 
16. 56. 34.8 BI-214 

6. 35. 39.4 CS-137 
7. 22. 54.9 AC-228 
0. 94. 20.2 K-40 



hgtrw 30-NOV-95 15:31:36 

~mple: C-41 Soil 
·· .a collected on 30-NOV-95 at 15:06:22 
~ccayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 
BA-139 
~139 
.... ff226 
..,.,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 

lf!"B-125 
-212 

.f.-7 
HF-181 
RU-103 
KR-85 

R A D I 0 N U C L I D E A N A L Y S I S 

Activity Concentration in pCi /gm 
Decay 

R E P 0 R T 

Measured Error corrected Error 

LLD<3.82E+00 
LLD<2.83E+01 
LLD<2.34E+02 
LLD<1.88E+00 
LLD<1.19E+01 
LLD<8.39E-01 
LLD<2.78E-01 
LLD<1.08E+00 
LLD<2.17E+00 
LLD<2.36E-01 
LLD<1.90E+00 
LLD<4.33E-01 
LLD<2.61E-01 
LLD<9.24E+00 
LLD<1.18E+00 
LLD<2.39E-01 
LLD<6.47E+00 
LLD<5.51E-01 
LLD<2.73E+00 
LLD<2.78E-01 
LLD<2.80E+00 
LLD<1.93E+00 

1.70E+00 +
LLD<6.96E+00 
LLD<2.56E-01 
LLD<8.57E-01 
LLD<4.28E-01 
LLD<1.57E+00 
LLD<3.1iE-01 
LLD<2.72E-01 
LLD<2.71E+00 
LLD<1.22E+00 
LLD<8.95E+00 

1.50E+00 +
LLD<6.68E-01 
LLD<3.24E-01 
LLD<4.17E-01 
LLD<5.86E-01 
LLD<1.29E+01 
LLD<2.97E-01 
LLD<8.55E-01 
LLD<7.94E+01 
LLD<2.80E+00 
LLD<3.71E-01 
LLD<2.90E-01 
LLD<7.51E+01 

LLD<3.82E+00 
LLD<2.83E+01 
LLD<2.34E+02 
LLD<1.88E+00 
LLD<1.19E+01 
LLD<8.39E-01 
LLD<2.78E-01 
LLD<1.08E+00 
LLD<2.17E+00 
LLD<2.36E-01 
LLD<l.90E+00 
LLD<4.33E-01 
LLD<2.61E-01 
LLD<9.24E+00 
LLD<1.18E+00 
LLD<2.39E-01 
LLD<6.47E+00 
LLD<5.51E-01 
LLD<2.73E+00 
LLD<2.78E-01 
LLD<2.80E+00 
LLD<1.93E+00 

4.80E-01 1.70E+00 
LLD<6.96E+00 
LLD<2.56E-01 
LLD<8.57E-01 
LLD<4.28E-01 
LLD<1.57E+00 
LLD<3.11E-01 
LLD<2.72E-01 
LLD<2.71E+00 
LLD<1.22E+00 
LLD<8.95E+00 

5.78E-01 1.50E+00 
LLD<6.68E-01 
LLD<3.24E-01 
LLD<4.17E-01 
LLD<5.86E-01 
LLD<1.29E+01 
LLD<2.97E-01 
LLD<8.55E-01 
LLD<7.94E+01 
LLD<2.80E+00 
LLD<3.71E-01 
LLD<2.90E-01 
LLD<7.51E+01 

+- 4.80E-01 

+- 5.78E-01 



SR-85 LLD<3.28E-01 LLD<3.28E-01 
I-133 LLD<2.83E-01 LLD<2.83E-01 ~, 

BA-140 LLD<9.95E-01 LLD<9.95E-01 
.91M LLD<3.49E-01 LLD<3.49E-01 

-207 LLD<3.04E-01 LLD<3.04E-01 
TL-208 LLD<1.21E+00 LLD<1.21E+00 
SB-124 LLD<3.23E-01 LLD<3.23E-01 
CS-134 LLD<6.72E-01 LLD<6.72E-01 
BI-214 1.96E+00 +- 6.83E-01 1.96E+00 +- 6.83E-01 
RU-106 LLD<2.68E+00 LLD<2.68E+00 
LA-142 LLD<7.00E-01 LLD<7.00E-01 
AG-110M LLD<6.52E-01 LLD<6.52E-01 
NB-97 LLD<6.57E-01 LLD<6.57E-01 
CS-137 5.72E-01 +- 2.26E-01 5.72E-01 +- 2.26E-01 
I-132 LLD<6.24E-01 LLD<6.24E-01 
W-187 LLD<1.31E+00 LLD<1.31E+00 
ZR-97 LLD<4.01E-01 LLD<4.01E-01 
ZR-95 LLD<6.63E-01 LLD<6.63E-01 
NB-95 LLD<3.61E-01 LLD<3.61E-01 
TL-210 LLD<1.83E+00 LLD<1.83E+00 
C0-58 LLD<3.84E-01 LLD<3.84E-01 
CS-136 LLD<3.52E-01 LLD<3.52E-01 
MN-54 LLD<3.92E-01 LLD<3.92E-01 
C0-56 LLD<4.37E-01 LLD<4.37E-01 
I-134 LLD<4.51E-01 LLD<4.51E-01 
TL-207 LLD<3.81E+02 LLD<3.81E+02 
Y-88 LLD<5.02E-01 LLD<5.02E-01 
AC-228 1.60E+00 +- 8.81E-01 1.60E+00 +- 8.81E-01 ...-... 

«-152 LLD<3.90E+00 LI.D<3. 90E+00 
-234M LLD<5.37E+00 LLD<5.37E+00 
-91 LLD<1.27E+00 LLD<1.27E+00 

RB-89 LLD<8.41E-01 LLD<8.41E-01 
FE-59 LLD<8.03E-01 LLD<8.03E-01 
ZN-65 LLD<1.13E+00 LLD<1.13E+00 
SC-46 LLD<5.04E-01 LLD<5.04E-01 
TA-182 LL0<1.42E+00 LLD<1.42E+00 
I-135 LLD<1.51E+00 LLD<1.51E+00 
CL-39 LLD<5.13E-01 LLD<5.13E-01 
NA-22 LLD<4.30E-01 LLD<4.30E-01 
AR-41 LLD<4.83E-01 LLD<4.83E-01 
C0-60 LLD<4.32E-01 LLD<4.32E-01 
NA-24 LLD<3.85E-01 LLD<3.85E-01 
SR-92 LLD<4.68E-01 LLD<4.68E-01 
SCH-000 LLD<1.29E+00 LLD<1.29E+00 
CS-138 LLD<3.79E-01 LLD<3.79E-01 
K-40 2.49E+01 +- 5.12E+00 2.49E+01 +- 5.12E+00 
KR-88 LLD<4.65E+00 LLD<4.65E+00 
TL-209 LLD<7.l4E-01 LLD<7.14E-01 
LA-140 LLD<5.72E-01 LLD<5.72E-01 
AL-26 LLD<1.87E-01 LLD<1.87E-01 
MN-56 LLD<7.00E-01 LLD<7.00E-01 
RB-88 LLD<1.30E+00 LLD<1.30E+00 

-------------------- -------------------- -~ 

Total 3.23E+01 +- 5.30E+00 3.23E+01 +- 5.30E+00 

• 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SDOOSO 

.~ 
~ .:~ 

jl'; 



.ntroid 
channel 

592.14 
1167.33 

0,@ 

• 

• 

PEAKS NOT USED IN ANALYSIS 

Energy Net Area Error Gammas/sec 
keV counts % 

295.83 47. 44.7 7.59E+00 
583.26 37. 37.8 1.17E+01 



"~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
GAMMA S P E C T R U M 

* 
A N A L Y S I S 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 30-NOV-95 15:48:56 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 / 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

,,,1!"'~0n. 

,.,.,, ,j;gular Output . 
Analysis of Spectrum saved in Disk File SD0051 
Measured by: dlv 

Sample Description: C-39 Soil 
Geometry Description: Capsule 
Sample Size: 7.0800E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

COLLECT started on 30-NOV-95 at 15:33:39 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 



.rw 
p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.81 239.22 1.0 
2 591.77 295.65 1.5 
3 705.18 352.30 1.9 
4 1168.27 583.73 2.2 
5 1220.48 609.82 2.1 
6 1324.73 661.94 1.1 
7 1823.53 911.35 1.4 
8 2922.66 1461.38 2.5 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

• 

• 

30-NOV-95 15:48:56 

AN A L Y S I S 

Backgnd Net Area Error Nuclides 
counts counts % 

70. 148. 23.8 PB-212 
36. 37. 59.7 PB-214 
19. 81. 26.7 PB-214 
10. 42. 38.2 TL-208 
13. 48. 37.0 BI-214 
16. 38. 45.5 CS-137 

3. 22. 49.4 AC-228 
6. 82. 24.2 K-40 



hgtrw 30-NOV-95 15:48:56 
~-~ple: C-39 Soil 

> ~a collected on 30-NOV-95 at 15:33:39 
~ecayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 
BA-139 
~-139 
\ .. -~.:.226 

"i3A-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 

HF-181 
RU-103 
KR-85 

R A D I 0 N U C L I D E A N A L Y S I S 

Activity Concentration in pCi /gm 
Decay 

R E P 0 R T 

Measured Error corrected Error 

LLD<3.64E+00 
LLD<2.65E+01 
LLD<2.12E+02 
LLD<1.57E+00 
LLD<l.07E+01 
LLD<7.55E-01 
LLD<2.51E-01 
LLD<9.60E-01 
LLD<1.75E+00 
LLD<2.12E-01 
LLD<1.65E+00 
LLD<3.61E-01 
LLD<2.52E-01 
LLD<7.59E+00 
LLD<9.50E-01 
LLD<1.93E-01 
LLD<5.09E+00 
LLD<5.11E-01 
LLD<2.48E+00 
LLD<2.34E-01 
LLD<2.40E+00 
LLD<1.77E+00 

1. 66E+00 +
LLD<6.14E+00 
LLD<2.56E-01 
LLD<9.26E-01 
LLD<3.53E-01 
LLD<1.45E+00 
LLD<3.05E-01 
LLD<2.54E-01 
LLD<2.26E+00 
LLD<1.12E+00 
LLD<8.11E+00 

1.77E+00 +
LLD<6.81E-01 
LLD<2.48E-01 
LLD<3.99E-01 
LLD<5.36E-01 
LLD<1.23E+01 
LLD<2.36E-01 
LLD<8.23E-01 
LLD<9.36E+01 
LLD<2.85E+00 
LLD<3.39E-01 
LLD<2.50E-01 
LLD<7.26E+01 

LLD<3.64E+00 
LLD<2.65E+01 
LLD<2.12E+02 
LLD<1.57E+00 
LLD<1.07E+01 
LLD<7.55E-01 
LLD<2.51E-01 
LLD<9.60E-01 
LLD<1.75E+00 
LLD<2.12E-01 
LLD<1.65E+00 
LLD<3.61E-01 
LLD<2.52E-01 
LLD<7.59E+00 
LLD<9.50E-01 
LLD<l.93E-01 
LLD<5.09E+00 
LLD<S.llE-01 
LLD<2.48E+00 
LLD<2.34E-01 
LLD<2.40E+00 
LLD<1.77E+00 

3.99E-01 1.66E+00 
LLD<6.14E+00 
LLD<2.56E-01 
LLD<9.26E-01 
LLD<3.53E-01 
LLD<1.45E+00 
LLD<3.05E-01 
LLD<2.54E-01 
LLD<2.26E+00 
LLD<1.12E+00 
LLD<8.11E+00 

4.75E-01 1.77E+00 
LLD<6.81E-01 
LLD<2.48E-01 
LLD<3.99E-01 
LLD<5.36E-01 
LLD<l.23E+01 
LLD<2.36E-01 
LLD<8.23E-01 
LLD<9.36E+01 
LLD<2.85E+00 
LLD<3.39E-01 
LLD<2.50E-Ol 
LLD<7.26E+Ol 

+- 3.99E-01 

+- 4.75E-01 



SR-85 LLD<3.18E-01 LLD<3.18E-01 

1-133 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 

B1-214 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 

1-132 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 

C0-58 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 

C0-56 LLD<3.43E-01 LLD<3.43E-01 

1-134 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 
~ ' ' 

~-152 LLD<3.49E+00 LLD<3.49E+00 

-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 

1-135 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 

C0-60 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 SDOOSl 

.,. 

''"',·· ,)r~::-, 



PEAKS NOT USED IN ANALYSIS 

.ntroid Energy Net Area Error Gammas/sec 
channel keV counts % 

591.77 295.65 37. 59.7 5.92E+00 
1168.27 583.73 42. 38.2 1. 33E+01 

Q;@ 

.·~ 

• 

• 



C -3o 

* 
* 
* 

K * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* GAMMA S P E C T R U M A N A L Y S I S * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 30-NOV-95 09:20:39 

A N A L Y S I S P A R A M E T E R S 
MCA Unit Number: 
Detector Number: 

1 
1 

I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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 Calculation Performed. 
, ·r tiplet Analysis Performed. ''"~;« ',,~J.-s 

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

Sample Description: C-30 Soil 
Geometry Description: Capsule 
Sample Size: 7.1400E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Disk File SD0057 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+OO 

COLLECT started·on 30-NOV-95 at 08:58:17 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

• p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 477.17 238.40 1.0 
2$ 664.01 331.74 1.6 
3 703.38 351.41 1.5 
4 1020.10 509.67 1.0 
5 1218.51 608.84 2.2 
6 2921.93 1461.01 2.4 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

30-NOV-95 09:20:39 

ANA L y s I s 

Backgnd Net Area Error Nuclides 
counts counts % 

90. 109. 32.9 PB-212 
22. 20. 80.6 
19. 80. 27.7 BI-2ll,PB-214 
11. 17. 75.7 
19. 51. 38.1 XE-135,BI-214 

7. 83. 24.1 K-40 

$ - Multiplet Analysis Terminated because of no CHI-SQ improvement 

• 

• 

·~· .\ 

~. 
) 

/ 



hgtrw 30-NOV-95 09:20:39 

~mple: C-30 Soil 
~-~a collected on 30-NOV-95 at 08:58:17 
~ _cayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 
BA-139 

tfJtAfi-139 
{ ,,;.. 226 I .,, 
" l3A-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 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<3.61E+00 LLD<3.61E+00 
LLD<2.45E+01 LLD<2.45E+01 
LLD<2.47E+02 LLD<2.47E+02 
LLD<1.57E+00 LLD<1.57E+00 
LLD<1.07E+01 LLD<1.07E+01 
LLD<7.31E-01 LLD<7.31E-01 
LLD<2.43E-01 LLD<2.43E-01 
LLD<9.05E-01 LLD<9.05E-01 
LLD<2.16E+00 LLD<2.16E+00 
LLD<2.18E-01 LLD<2.18E-01 
LLD<1.69E+00 LLD<1.69E+00 
LLD<4.18E-01 LLD<4.18E-01 
LLD<2.44E-01 LLD<2.44E-01 
LLD<8.84E+00 LLD<8.84E+00 
LLD<9.53E-01 LLD<9.53E-01 
LLD<1.93E-01 LLD<1.93E-01 
LLD<5.10E+00 LLD<5.10E+00 
LLD<5.57E-01 LLD<5.57E-01 
LLD<2.21E+00 LLD<2.21E+00 
LLD<2.40E-01 LLD<2 .40E-01 
LLD<2.84E+00 LLD<2.84E+00 
LLD<1.80E+00 LLD<1.80E+00 

1.21E+00 +- 3.99E-01 1. 21E+00 +- 3.99E-01 
LLD<6.94E+00 LLD<6.94E+00 
LLD<2.64E-01 LLD<2.64E-01 
LLD<9.31E-01 LLD<9.31E-01 
LLD<3.50E-01 LLD<3.50E-01 
LLD<1.49E+00 LLD<1.49E+00 
LLD<2.73E-01 LLD<2.73E-01 
LLD<2.85E-01 LLD<2.85E-01 
LLD<2.10E+00 LLD<2.10E+00 
LLD<1.05E+00 LLD<1.05E+00 

1.50E+01 +- 4.16E+00 1.50E+01 +- 4.16E+00 
1.75E+00 +- 4.85E-01 1.75E+00 +- 4.85E-01 

LLD<7.25E-01 LLD<7.25E-01 
LLD<2.57E-01 LLD<2.57E-01 
LLD<3.17E-01 LLD<3.17E-01 
LLD<4.87E-01 LLD<4.87E-01 
LLD<9.20E+00 LLD<9.20E+00 
LLD<2.30E-01 LLD<2.30E-01 
LLD<8.51E-01 LLD<8.51E-01 
LLD<6.96E+01 LLD<6.96E+01 
LLD<1.84E+00 LLD<1.84E+00 
LLD<2.93E-01 LLD<2.93E-01 
LLD<2.43E-01 LLD<2.43E-01 
LLD<7.34E+01 LLD<7.34E+01 



SR-85 LLD<3.21E-01 
I-133 LLD<2.72E-01 

~-140 LLD<8.80E-01 
91M LLD<2.74E-01 

I-207 LLD<2.78E-01 
TL-208 LLD<1.11E+00 
SB-124 LLD<3.44E-01 
CS-134 LLD<6. 31E-01-
BI-214 1.64E+00 +- 6.25E-01 
RU-106 LLD<3.23E+00 
LA-142 LLD<6.31E-01 
AG-110M LLD<3.90E-01 
NB-97 LLD<3.93E-01 
CS-137 LLD<3.88E-01 
I-132 LLD<3.27E-01 
W-187 LLD<9.96E-01 
ZR-97 LLD<3.85E-01 
ZR-95 LLD<4.07E-01 
NB-95 LLD<3.08E-01 
TL-210 LLD<1.72E+00 
C0-58 LLD<2.63E-01 
CS-136 LLD<2.51E-01 
MN-54 LLD<3.26E-01 
C0-56 LLD<3.80E-01 
I-134 LLD<3.93E-01 
TL-207 LLD<2.02E+02 
Y-88 LLD<2.83E-01 
AC-228 LLD<1.69E+00 

·-152 LLD<4.11E+00 
-234M LLD<3.71E+00 

SR-91 LLD<1.08E+00 
RB-89 LLD<6.82E-01 
FE-59 LLD<7.91E-01 
ZN-65 LLD<1.10E+00 
SC-46 LLD<5.41E-01 
TA-182 LLD<1.53E+00 
I-135 LLD<1.04E+00 
CL-39 LLD<9.48E-01 
NA-22 LLD<4.36E-01 
AR-41 LLD<5.15E-01 
C0-60 LLD<2.87E-01 
NA-24 LLD<2.76E-01 
SR-92 LLD<4.14E-01 
SCH-000 LLD<1.74E+00 
CS-138 LLD<3.61E-01 
K-40 2.02E+01 +- 4.91E+00 
KR-88 LLD<4.14E+00 
TL-209 LLD<2.39E-01 
LA-140 LLD<4.74E-01 
AL-26 LLD<7.68E-02 
MN-56 LLD<2.88E-01 
RB-88 LLD<2.10E+00 

--------------------
.tal 3.98E+01 +- 6.50E+00 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 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 +- 6.25E-01 
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-Ol 
LLD<2.76E-01 
LLD<4.14E-01 
LLD<1.74E+00 
LLD<3.61E-Ol 

2.02E+01 +- 4.91E+00 
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 +- 6.50E+00 



Results saved in File SD0057 



.ntroid 

PEAKS NOT USED IN ANALYSIS 

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 

O;@ 

• 

• 



c- /L 

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

GAMMA S P E C T R U M 
* 

* * * * * * * * * 

A N A L Y S I S 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 30-NOV-95 09:37:06 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
~. 
. .?~~lar Output. 
"·'~"Analysis of Spectrum saved in Disk File SD0021 

Measured by: dlv 

Sample Description: C-12 Soil 
Geometry Description: Capsule 
Sample Size: 9.6000E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

COLLECT started on 30-NOV-95 at 09:21:49 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

• p E A K 

PK Centroid Energy FWHM 
channel keV kev 

1 477.52 238.58 1.7 
2 526.42 263.00 1.4 
3$ 590.16 294.84 1.9 
4 704.31 351.87 1.9 
5 1218.83 609.00 2.0 
6 1324.15 661.65 1.8 
7N 1822.17 910.67 0.7 
8 2922.29 1461.19 2.1 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

1 Multiplets processed. 

ANA 

Backgnd 
counts 

71. 
19. 
21. 
28. 
15. 
11. 
12. 

2 . 

N - Multiplet Analysis did NOT converge 

30-NOV-95 09:37:06 

L y s I S 

Net Area Error Nuclides 
counts % 

44. 67.1 PB-2;1.2 
14. 109.9 I-132 
34. 61.0 PB-214 
43. 48.6 BI-211,PB-214 
36. 46.6 XE-135,BI-214 
62. 30.4 CS-137 
12. 112.4 AC-228 

103. 19.9 K-40 

$ - Multiplet Analysis Terminated because of no CHI-SQ improvement 

• 

• 



hgtrw 30-NOV-95 09:37:06 

~ ~ple: C-12 Soil 
~a collected on 30-NOV-95 at 09:21:49 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 

~-139 
"139 ' 1·-

\, .,:g-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 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<2.08E+00 LLD<2.08E+00 
LLD<1.79E+01 LLD<1.79E+01 
LLD<1.41E+02 LLD<1.41E+02 
LLD<9.78E-01 LLD<9.78E-01 
LLD<6.59E+00 LLD<6.59E+00 
LLD<5.04E-01 LLD<5.04E-01 
LLD<1.67E-01 LLD<1.67E-01 
LLD<6.73E-01 LLD<6.73E-01 
LLD<1.10E+00 LLD<1.10E+00 
LLD<1.42E-01 LLD<1.42E-01 
LLD<1.07E+00 LLD<1.07E+00 
LLD<2.64E-01 LLD<2.64E-01 
LLD<1.62E-01 LLD<1.62E-01 
LLD<5.67E+00 LLD<5.67E+00 
LLD<6.58E-01 LLD<6.58E-01 
LLD<1.34E-01 LLD<1.34E-01 
LLD<3.39E+00 LLD<3.39E+00 
LLD<3.44E-01 LLD<3.44E-01 
LLD<1.83E+00 LLD<1.83E+00 
LLD<1.54E-01 LLD<1.54E-01 
LLD<1.41E+00 LLD<1.41E+00 
LLD<1.13E+00 LLD<1.13E+00 

3.67E-01 +- 2.47E-01 3.67E-01 +- 2.47E-01 
LLD<3.73E+00 LLD<3.73E+00 
LLD<1.57E-01 LLD<1.57E-01 
LLD<6.03E-01 LLD<6.03E-01 
LLD<2.11E-01 LLD<2.11E-01 
LLD<1.23E+00 LLD<1.23E+00 
LLD<2.00E-01 LLD<2.00E-01 
LLD<1.63E-01 LLD<1.63E-01 
LLD<1.49E+00 LLD<1.49E+00 
LLD<7.15E-01 LLD<7.15E-01 

6.01E+00 +- 2.92E+OO 6.01E+00 +- 2.92E+00 
7.01E-01 +- 3.41E-01 7.01E-01 +- 3.41E-01 

LLD<4.45E-01 LLD<4.45E-01 
LLD<2.05E-01 LLD<2.05E-01 
LLD<2.34E-01 LLD<2.34E-01 
LLD<3.58E-01 LLD<3.58E-01 
LLD<6.45E+00 LLD<6.45E+00 
LLD<1.69E-01 LLD<1.69E-01 
LLD<5.90E-01 LLD<5.90E-01 
LLD<5.22E+01 LLD<5.22E+01 
LLD<1.45E+00 LLD<1.45E+00 
LLD<1.98E-01 LLD<1.98E-01 
LLD<2.03E-01 LLD<2.03E-01 
LLD<5.69E+01 LLD<5.69E+01 



SR-85 LLD<2.49E-01 LLD<2.49E-01 ~· .133 LLD<1.94E-01 LLD<1.94E-01 
-140 LLD<5.88E-01 LLD<5.88E-01 
91M LLD<2.35E-01 LLD<2.35E-01 

BI-207 LLD<1.84E-01 LLD<1.84E-01 
TL-208 LLD<7.65E-01 LLD<7.65E-01 
SB-124 LLD<2.12E-01 LLD<2.12E-01 
CS-134 LLD<4.21E-01 LLD<4.21E-01 
BI-214 8.60E-01 +- 4.01E-01 8.60E-01 +- 4.01E-01 

RU-106 LLD<2.02E+00 LLD<2.02E+00 
LA-142 LLD<4.74E-01 LLD<4.74E-01 
AG-110M LLD<5.53E-01 LLD<5.53E-01 
NB-97 LLD<5.57E-01 LLD<5.57E-01 
CS-137 6.88E-01 +- 2.10E-01 6.88E-01 +- 2.10E-01 

I-132 LLD<4.51E-01 LLD<4.51E-01 
W-187 LLD<6.65E-01 LLD<6.65E-01 
ZR-97 LLD<2.02E-01 LLD<2.02E-01 
ZR-95 LLD<3.55E-01 LLD<3.55E-01 
NB-95 LLD<1.95E-01 LLD<1.95E-01 
TL-210 LLD<1.28E+00 LLD<1.28E+00 
C0-58 LLD<2.06E-01 LLD<2.06E-01 
CS-136 LLD<2.51E-01 LLD<2.51E-01 
MN-54 LLD<2.25E-01 LLD<2.25E-01 
C0-56 LLD<2.22E-01 LLD<2.22E-01 
I-134 LLD<2.39E-01 LLD<2.39E-01 
TL-207 LLD<1.93E+02 LLD<1.93E+02 /~ ' ,, 
Y-88 LLD<2.46E-01 LLD<2.46E-01 

·-228 5.77E-01 +- 6.49E-01 5.77E-01 +- 6.49E-01 
-152 LLD<2.04E+00 LLD<2.04E+00 

PA-234M LLD<2.76E+00 LLD<2.76E+00 
SR-91 LLD<8.95E-01 LLD<8.95E-01 
RB-89 LLD<5.21E-01 LLD<5.21E-01 
FE-59 LLD<5.16E-01 LLD<5.16E-01 
ZN-65 LLD<7.78E-01 LLD<7.78E-01 
SC-46 LLD<2.90E-01 LLD<2.90E-01 
TA-182 LLD<8.13E-01 LLD<8.13E-01 
I-135 LLD<8.04E-01 LLD<8.04E-01 
CL-39 LLD<5.10E-01 LLD<5.10E-01 
NA-22 LLD<2.85E-01 LLD<2.85E-01 
AR-41 LLD<3.34E-01 LLD<3.34E-01 
C0-60 LLD<3.43E-01 LLD<3.43E-01 
NA-24 LLD<2.05E-01 LLD<2.05E-01 
SR-92 LLD<3.08E-01 LLD<3.08E-01 
SCH-000 LLD<1.06E+00 LLD<1.06E+00 
CS-138 LLD<3.25E-01 LLD<3.25E-01 
K-40 1.85E+01 +- 3.75E+00 1.85E+01 +- 3.75E+00 
KR-88 LLD<4.98E-01 LLD<4.98E-01 
TL-209 LLD<1.78E-01 LLD<1.78E-01 
LA-140 LLD<1.55E-01 LLD<1.55E-01 
AL-26 LLD<5.71E-02 LLD<5.71E-02 
MN-56 LLD<2.14E-01 LLD<2.14E-01 
RB-88 LLD<1.56E+00 LLD<1.56E+00 """'· 

-------------------- --------------------
.tal 2.77E+01 +- 4.84E+00 2.77E+Ol +- 4.84E+00 

Error Quotation at 1.96 Sigma -- _ .... 



Results saved in File SD0021 



PEAKS NOT USED IN ANALYSIS 
~'\ 

.ntroid Energy Net Area Error Gammas/sec 
annel keV counts % 

526.42 263.00 14. 109.9 1.99E+00 
590.16 294.84 34. 61.0 5.39E+00 

0:@ 

• 

• 



~ ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* 

* 
* 

GAMMA S P E C T R U M A N A L Y S I S * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 30-NOV-95 09:50:31 

ANALYSIS P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
~~tiplet Analysis Performed. 
\ ;.;-' 
~~~egular Output. 

Analysis of Spectrum saved in Disk File SD0056 
Measured by: dl v 

Sample Description: C-31 Soil 
Geometry Description: Capsule 
Sample Size: 7.3300E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

COLLECT started on 30-NOV-95 at 09:37:58 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

• p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 477.45 238.54 1.5 
2 590.70 295.11 1.9 
3 704.70 352.06 1.5 
4$ 1018.04 508.64 1.5 
5$ 1021.77 510.50 1.5 

6 1166.24 582.71 1.5 
7 1217.56 608.36 1.1 
8 1822.43 910.80 1.0 
9 2922.48 1461.29 2.5 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

1 Multiplets processed. 

30-NOV-95 09:50:31 

ANA L y s I s 

Backgnd Net Area Error Nuclides 
counts counts % 

101. 138. 28.5 PB-212 
33. 47. 47.5 PB-214 
28. 59. 37.9 BI-211,PB-214 

7 . 17. 81.4 
9 . 18. 78.5 TL-208,NA-22, 

ANN-RD 
18. 31. 55.6 TL-208 

7 . 53. 31.1 XE-135,BI-214 
9 . 12. 95.9 AC-228 
6. 92. 22.6 K-40 

$ Multiplet Analysis Terminated because of no CHI-SQ improvement 

• 

• 

-~--



_, 

\ 

hgtrw 30-NOV-95 09:50:31 

f'l"'" nple: C- 31 Soil 
~ta collected on 30-NOV-95 at 09:37:58 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
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 
AU-198 ,.., 

-125 
_-212 

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

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<3.29E+00 LLDc::3.29E+00 
LLD<2.57E+01 LLD<2.57E+01 
LLD<2.19E+02 LLD<2.19E+02 
LLD<1.56E+00 LLD<1.56E+00 
LLD<1.23E+01 LLD<1.23E+01 
LLD<7.01E-01 LLD<7.01E-01 
LLD<2.33E-01 LLD<2.33E-01 
LLD<8.97E-01 LLD<8.97E-01 
LLD<1.99E+00 LLD<1.99E+00 
LLD<1.91E-01 LLD<1.91E-01 
LLD<1.66E+00 LLD<1.66E+00 
LLD<3.48E-01 LLD<3.48E-01 
LLD<2.68E-01 LLD<2.68E-01 
LLD<9.07E+00 LLD<9.07E+00 
LLD<9.90E-01 LLD<9.90E-01 
LLDc::2.01E-01 LLD<2.01E-01 
LLD<4.80E+00 LLD<4.80E+00 
LLD<5.36E-01 LLD<5.36E-01 
LLD<2.42E+00 LLD<2.42E+00 
LLDc::2.64E-01 LLD<2.64E-01 
LLD<2.98E+00 LLD<2.98E+00 
LLDc::1.89E+00 LLD<1.89E+00 

1.49E+00 +- 4.28E-01 1.49E+00 +- 4.28E-01 
LLD<6.65E+00 LLD<6.65E+00 
LLD<2.17E-01 LLD<2.17E-01 
LLD<8.70E-01 LLD<8.70E-01 
LLD<3.64E-01 LLD<3.64E-01 
LLD<1.30E+00 LLD<1.30E+00 
LLDc::2.46E-01 LLD<2.46E-01 
LLD<2.28E-01 LLD<2.28E-01 
LLD<2.45E+00 LLD<2.45E+00 
LLD<9.53E-01 LLD<9.53E-01 

1.08E+01 +- 4.09E+00 1.08E+01 +- 4.09E+00 
1.26E+00 +- 4.77E-01 1.26E+00 +- 4.77E-01 

LLD<6.52E.:.01 LLD<6.52E-01 
LLD<2.78E-01 LLD<2.78E-01 
LLD<4.08E-01 LLD<4.08E-01 
LLDc::4.71E-01 LLD<4.71E-01 
LLDc::9.26E+00 LLD<9.26E+00 
LLDc::2.54E-01 LLD<2.54E-01 
LLD<7.68E-01 LLD<7.68E-01 
LLD<7.23E+01 LLDc::7.23E+01 
LLD<2.46E+00 LLD<2.46E+00 
LLD<3.10E-01 LLD<3.10E-01 
LLD<2.85E-01 LLD<2.85E-01 
LLDc::7.52E+01 LLD<7.52E+01 



SR-85 LLD<3.29E-01 LLD<3.29E-01 
1-133 LLD<2.76E-01 LLD<2.76E-01 
BA-140 LLD<8.32E-01 LLD<8.32E-01 

.91M LLD<3.22E-01 LLD<3.22E-01 
-207 LLD<2.68E-01 LLD<2.68E-01 

TL-208 1.08E+00 +- 6.04E-01 1.08E+00 +- 6.04E-01 
SB-124 LLD<2.84E-01 LLD<2.84E-01 
CS-134 LLD<5.45E-01 LLD<5.45E-01 
BI-214 1.66E+00 +- 5.17E-01 1.66E+00 +- 5.17E-01 
RU-106 LLD<2.94E+00 LLD<2.94E+00 
LA-142 LLD<6.02E-01 LLD<6.02E-01 
AG-110M LLD<5.27E-01 LLD<5.27E-01 
NB-97 LLD<5.31E-01 LLD<5.31E-01 
CS-137 LLD<4.22E-01 LLD<4.22E-01 
I-132 LLD<3.67E-01 LLD<3.67E-01 
W-187 LLD<7.94E-01 LLD<7.94E-01 
ZR-97 LLD<2.74E.:.01 LLD<2.74E-01 
ZR-95 LLD<6.20E-01 LLD<6.20E-01 
NB-95 LLD<2.92E-01 LLD<2.92E-01 
TL-210 LLD<2.03E+00 LLD<2.03E+00 
C0-58 LLD<3.46E-01 LLD<3.46E-01 
CS-136 LLD<3.07E-01 LLD<3.07E-01 
MN-54 LLD<4.23E-01 LLD<4.23E-01 
C0-56 LLD<3.31E-01 LLD<3.31E-01 
I-134 LLD<3.40E-01 LLD<3.40E-01 
TL-207 LLD<3.37E+02 LLD<3.37E+02 
Y-88 LLD<4.41E-01 LLD<4.41E-01 
AC-228 7.72E-01 7.41E-01 7.72E-01 7.41E-01 ,,.. "'· +- +- l 

411-152 LLD<3.58E+00 LLD<3.58E+00 
-234M LLD<3.47E+00 LLD<3.47E+00 
-91 LLD<1.08E+00 LLD<1.08E+00 

RB-89 LLD<7.15E-01 LLD<7.15E-01 
FE-59 LLD<6.94E-01 LLD<6.94E-01 
ZN-65 LLD<1.22E+00 LLD<1.22E+00 
SC-46 LLD<4.66E-01 LLD<4.66E-01 
TA-182 LLD<1.39E+00 LLD<1.39E+00 
I-135 LLD<1.67E+00 LLD<1.67E+00 
CL-39 LLD<8.72E-01 LLD<8.72E-01 
NA-22 LLD<4.48E-01 LLD<4.48E-01 
AR-41 LLD<4.46E-01 LLD<4.46E-01 
C0-60 LLD<2.40E-01 LLD<2.40E-01 
NA-24 LLD<3.69E-01 LLD<3.69E-01 
SR-92 LLD<4.50E-01 LLD<4.50E-01 
SCH-000 LLD<1.91E+00 LLD<1.91E+00 
CS-138 LLD<2.67E-01 LLD<2.67E-01 
K-40 2.16E+01 +- 4.94E+00 2.16E+01 +- 4.94E+00 
KR~88 LLD<2.76E+00 LLD<2.76E+00 
TL-209 LLD<9.63E-01 LLD<9.63E-01 
LA-140 LLD<4.21E-01 LLD<4.21E-01 
AL-26 LLD<2.32E-01 LLD<2.32E-01 
MN-56 LLD<8.72E-01 LLD<8.72E-01 
RB-88 LLD<9.38E-01 LLD<9.38E-01 

-------------------- --------------------
Total 3.86E+01 +- 6.53E+00 3.86E+01 +- 6.53E+00 

• 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0056 

-



PEAKS NOT USED IN ANALYSIS 

.ntroid Energy Net Area Error Gammas/sec 
annel keV counts % 

590.70 295.11 47. 47.5 7.51E+00 
1018.04 508.64 17. 81.4 4.59E+00 

O;@ 

• 

• 



GAMMA SPECTROSCOPY RESULTS FROM 12/4/95 

FOR 

CELLS 21,14,PILE A(123,13l),PILE F(l34,139),PILE L(l08,109),PILE 
M(l14),26, 78,PILEB (122,133),PILE K(106,107),PILE E(l35,140),PILE 

P(97,112,113),PILE 0(12S),PILE H(l2l),PILE C(l37,142),PILE D(l29,136,14l),PILE 
Q(94,94A,95,96,110,111),PILE R(79,80),PILE J(l01,102,115,116)PILE 

1(103,104,117 ,118) 



ll-/r 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

GAMMA S P E C T R U M R E C A L I B R A T I 0 N 
* 
* 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 04-DEC-95 08:29:28 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number:· 1 I 
Spectrum Size: 4096 channels 
First channel for Search: 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

from MCA Region FULL 
0 

1.0 
1 

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 . 
.,~75;~ctral data read directly from Multichannel Analyzer ANO : j..:'dlyzed by: dl v 

Sample Description: Eu-152 Standard 
COLLECT started on 04-DEC-95 at 08:03:37 

COLLECT Live Time: 1200. sec. 



hgtrw 04-DEC-95 08:29:28 

• p E A K AN A L y s I S 

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

1C 79.56 39.83 1.7 30351. 4923. 15.5 
2C 91.17 45.63 1.7 24611. 2402. 21.5 
3? 236.96 118.43 1.6 37042. 10694. 51.0 
4? 243.81 121.85 1.6 34264. 183778. 3.0 SE-75,SCL-000, 

C0-57 
5? 482.95 241.29 1.6 14034. 1947. 36.8 RA-224,PB-214 
6? 489.70 244.66 1.6 13522. 35557. 4.0 
7? 495.12 247.37 1.6 13111. 1364. 50.7 
8 592.17 295.85 1.4 11388. 1369. 25.3 PB-214 
9? 681.60 340.53 1.7 9010. 4120. 42.4 CS-136 

10? 688.80 344.12 1.7 9812. 90781. 2:1 BA-141, 
SCM-000 

11 735.87 367.64 1.8 7096. 2754. 10.4 
12 822.48 410.91 1.7 6831. 5834. 5.2 AU-198 
13C 880.89 440.10 1.7 5266. 354. 49.7 
14C 888.13 443.72 1.7 5367. 7909. 5.1 
15 977.46 488.36 1.5 5674. 993. 24.9 
16 1128.06 563.63 1.8 6368. 1302. 20.7 CS-134,SB-122 
17 1172.66 585.92 1~7 5269. 750. 30.8 ~~!\; 

18 1357.30 678.22 1.5 5005. 428. 53.3 I-134,AG110M 

-~? 
1377.41 688.27 2.0 4701. 1492. 15.5 
1551.25 775.19 2.0 4250. 1081. 31.4 

21? 1557.80 778.46 2.0 4327. 19547. 2.7 M0-99 
22$ 1621.20 810.17 1.5 3234. 580. 30.7 I-132,C0-58 
23 1734.67 866.91 1.9 4734. 5360. 5.0 
24 1838.45 918.82 2.1 3189. 525. 36.8 
25? 1921.23 960.22 2.1 2389. 959. 22.3 
26? .1927.94 963.58 2.1 2299. 18479. 2.8 EU-152 
27? 1933.49 966.35 2.1 2225. 573. 42.7 
28 2010.00 1004.63 1.8 1937. 975. 16.0 
29C 2163.92 1081.63 2.2 1770. 806. 16.3 
30C 2171.48 1085.41 2.2 1744. 12434. 2.8 EU-152 
31C 2179.28 1089.31 2.2 1718. 2317. 7.7 
32C 2217.21 1108.29 2.2 1891. 978. 15.4 
33C 2223.96 1111.67 2.2 2003. 15516. 2.2 TE-129,EU-152 
34 2425.77 1212.65 2.2 1412. 1355. 10.8 
35$ 2548.63 1274.14 1.6 479. 243. 50.6 NA-22 
3.6 2598.07 1298.89 2.1 662. 1476. 7.8 I-133 
37C 2808.80 1404.38 2.4 330. 1086. 16.3 
38C 2815.87 1407.91 2.4 448. 19075. 1.7 EU-152,BI-214, 

SCH-000 
39C 2914.97 1457.53 2.3 99. 402. 13.3 I-135 
40C 2921.33 1460.71 2.3 85. 269. 16.5 K-40 
41 3059.18 1529.73 3.0 61. 497. 10.4 KR-88 
42$ 3286.78 1643.72 2.0 14 . 30. 58.1 

• Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 



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 

Old Calibration Coefficients: 

Energy= 2.408874E-07*Ch~2 + 4.992761E-Ol*Ch + 1.064480E-01 

New Calibration Coefficients: 

Energy= 2.424686E-07*Ch~2 + 4.993353E-Ol*Ch + 2.041710E-Ol 

0~@ 

,i'~~~::, 
cCo.f" 



* * * * * * * * * * 

GAMMA 
* 

* * * * * * * * * 

S P E C T R U M 

* * * * * * * * * 

A N A L Y S I S 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 04-DEC-95 08:50:12 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number:.· 

1.0 
1 

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 I Conversion Factor: 1.0000E+OO 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 04-DEC-95 at 08:33:04 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
760. seconds 

21. OS % 

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 04-DEC-95 08:50:12 .,. 
p E A K ANA L y s I S 

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

1C 79.52 39.91 1.7 15786. 2576. 19.9 
2C 91.27 45.78 1.7 12837. 1117. 25.8 
3$ 168.80 84.50 2.8 33931. 1210. 41.1 
4$ 173.42 86.81 2.8 35991. 1582. 34.4 PB-214 
5$ 178.56 89.37 2.8 38276. 1208. 38.0 
6? 237.72 118.92 1.6 17755. 5639. 50.9 
7? 243.86 121.99 1.6 16614. 91490. 3.3 SE-75,SCL-000, 

C0-57 
8? 485.40 242.64 1.5 6575. 1098. 32.3 PB-214 
9? 489.76 244.82 1.5 6375. 17117. 4.4 

10? 495.13 247.50 1.5 6129. 605. 46.0 
11 592.12 295.96 1.4 4239. 784. 25.4 PB-214 
12? 681.92 340.82 1.7 4425. 2245. 39.4 CS-136 
13? 688.79 344.26 1.7 4803. 44970. 2.3 BA-141, 

SCM-000 
14 735.73 367.71 1.8 3385. 1787. 11.3 
15C 822.49 411.07 1.7 2815. 2929. 10.5 AU-198 
16 888.15 443.88 1.6 3232. 4074. 5.4 
17 977.69 488.63 1.4 2920. 432. 40.8 
18$ 1128.16 563.84 1.7 2422. 626. 31.3 CS-134,SB-122 e''-9$ 1133.15 566.34 1.7 2489. 220. 47.3 ' ~:. ·~\ I ,· 

585.99 2.2 2291. 33.1 _j:;o 1172.46 454. 
21 1356.77 678.14 1.8 2630. 323. 52.8 I-134,AG110M 
22 1377.51 688.50 1.9 2164. 628. 24.2 
23C 1551.25 775.38 2.0 2069. 538. 26.3 
24C 1557.70 778.61 2.0 2014. 9675. 3.6 M0-99 
25 1734.64 867.10 2.0 2392. 2653. 7.1 
26C 1838.60 919.10 2.9 1575. 195. 69.1 
27C 1921.56 960.60 2.1 1292. 501. 27.0 
28C 1927.80 963.72 2.1 1348. 9102. 3.0 EU-152 
29 2010.25 1004.97 1.5 966. 509. 22.1 
30C 2171.31 1085.56 2.2 1222. 6042. 3.8 EU-152 
31C 2179.00 1089.41 2.2 1060. 1047. 11.0 
32C 2217.06 1108.45 2.2 956. 543. 24.6 
33C 2223.74 1111.80 2.2 1046. 7598. 3.3 TE-129,EU-152 
34 2425.53 1212.78 2.6 704. 743. 14.1 
35 2597.92 1299.08 2.4 271. 757. 10.0 I-133 
36C 2808.33 1404.41 2.4 148. 523. 20.0 
37C 2815.56 1408.03 2.4 199. 9468. 2.3 EU-152,BI-214, 

SCH-000 
38 2914.90 1457.78 2.5 58. 350. 12.8 I-135 
39 3056.65 1528.76 3.1 29. 282. 13.5 KR-88 
40 3215.54 1608.34 2.6 0. 10. 62.0 
41N 3528.48 1765.12 0.6 2. 9. 84.3 BI-214 

F' 
-,.,.,,_,." ... ·ror Quotation at 1. 96 sigma 

Peak Confidence Level at 95.0% 

12 Multiplets processed. 
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N -

•= 

• 

• 

Multiplet Analysis converged normally 
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 

. r~mple: Eu-152 Standard 
.:a collected on 04-DEC-95 at 08:33:04 

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

R A D I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

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 
C0-57 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+OO 
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 
BA-139 LLD<1.08E+01 LLD<1.08E+01 

,r·c/~";-.-139 LLD<2.16E+00 LLD<2.16E+00 
( ;}:..226 LLD<5.26E+01 LLD<5.26E+01 "~\;, .. ·• 

BA-141 LLD<4.50E+00 LLD<4.50E+00 
KR-89 LLD<2.76E+01 LLD<2.76E+01 
TE-132 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+OO 2.05E+01 +- 2.18E+00 

~B-125 LLD<6.91E+00 LLD<6.91E+00 
-212 LLD<7.00E+02 LLD<7.00E+02 

\ 
-""'-7 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 LLD<2.38E+00 LLD<2.38E+00 
I-133 LLD<2.92E+00 LLD<2.92E+00 

' \ 

BA-140 LLD<1.09E+01 LLD<1.09E+01 .91M LLD<3.04E+00 LLD<3.04E+00 
-207 LLD<2.98E+00 LLD<2.98E+00 
-208 LLD<1.0SE+01 LLD<1.05E+01 

SB-124 LLD<2.84E+00 LLD<2.84E+00 
CS-134 LLD<2.94E+00 LLD<2.94E+00 
BI-214 LLD<7.67E+00 LLD<7.67E+00 
RU-106 LLD<2.91E+01 LLD<2.91E+01 
LA-142 LLD<5.94E+00 LLD<5.94E+00 
AG-110M LLD<3.22E+00 LLD<3.22E+00 
NB-97 LLD<3.14E+00 LLD<3.14E+00 
CS-137 LLD<3.46E+00 LLD<3.46E+00 
I-132 LLD<3.20E+00 LLD<3.20E+00 
W-187 LLD<1.13E+01 LLD<1.13E+01 
ZR-97 LLD<3.58E+00 LLD<3.58E+00 
ZR-95 LLD<6.14E+00 LLD<6.14E+00 
NB-95 LLD<3.41E+00 LLD<3.41E+00 
TL-210 LLD<2.2SE+01 LLD<2.25E+01 
C0-58 LLD<3.38E+00 LLD<3.38E+00 
CS-136 LLD<3.36E+00 LLD<3.36E+00 
MN-54 LLD<3.49E+00 LLD<3.49E+00 
C0-56 LLD<3.55E+00 LLD<3.55E+00 
I-134 LLD<4.24E+00 LLD<4.24E+00 
TL-207 LLD<3.12E+03 LLD<3.12E+03 
Y-88 LLD<3.88E+00 LLD<3.88E+00 
AC-228 LLD<1.20E+01 LLD<1.20E+01 •• ~''"'";>, ,, 

EU-152 9.76E+02 +- 3.76E+01 9.76E+02 +- 3.76E+01 ,/ 
" 

·-234M LLD<4.70E+01 LLD<4.70E+01 
-91 LLD<8.41E+00 LLD<8.41E+00 

RB-89 LLD<6.42E+00 LLD<6.42E+00 
FE-59 LLD<5.30E+00 LLD<5.30E+00 
ZN-65 LLD<1.61E+01 LLD<1.61E+01 
SC-46 LLD<3.50E+00 LLD<3.50E+00 
TA-182 LLD<9.33E+00 LLD<9.33E+00 
I-135 LLD<8.43E+00 LLD<8.43E+00 
CL-39 LLD<5.16E+00 LLD<5.16E+00 
NA-22 LLD<2.20E+00 LLD<2.20E+00 
AR-41 LLD<4.01E+00 LLD<4.01E+00 
C0-60 LLD<1.24E+00 LLD<1.24E+00 
NA-24 LLD<1.28E+00 LLD<1.28E+00 
SR-92 LLD<1.25E+00 LLD<1.25E+00 
SCH-000 9.25E+02 +- 3.61E+01 9.25E+02 +- 3.61E+01 
CS-138 LLD<1.28E+00 LLD<1.28E+00 
K-40 LLD<1.08E+01 LLD<1.08E+01 
KR-88 LLD<9.44E+00 LLD<9.44E+00 
TL-209 LLD<2 .37E+00' LLD<2.37E+00 
LA-140 LLD<4.72E-01 LLD<4.72E-01 
AL-26 LLD<3.76E-01 LLD<3.76E-01 
MN-56 LLD<1.38E+00 LLD<1.38E+00 
RB-88 LLD<1.79E+00 LLD<1.79E+00 

-------------------- --------------------
Total 4.15E+03 +- 6.83E+01 4.15E+03 +- 6.83E+Ol "''""'\ 

• 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD1204 

-

,~0\ 
<'-1 
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PEAKS NOT USED IN ANALYSIS 

.ntroid Energy Net Area Error Garmnas/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 r 
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 

ou~ 

• 



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

GAMMA S P E C T R U M 
* 

A N A L Y S I S * 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 04-DEC-95 09:13:56 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number:· 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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 . 

.. ·'""'t'~ 

. .;~gular Output . 
Analysis of Spectrum saved in Disk File SD0008 
Measured by: dlv 

Sample Description: C-21 Soil 
Geometry Description: Capsule 
Sample Size: 6.6000E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

COLLECT started on 04-DEC-95 at 08:58:25 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 



hgtrw 

• p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.24 239.06 1.4 
2$ 591.12 295.46 1.8 
3C 704.40 352.06 1.8 
4 1167.13 583.32 1.8 
5 1218.89 609.20 2.1 
6 1322.89 661.20 1.3 
7 1822.48 911.04 2.1 
8 2920.98 1460.82 2.2 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

ANA L Y S I S 

Backgnd Net Area 
counts counts 

69. 166. 
57. 26. 
19. 68. 
14. 42. 
10. 45. 
10. 12. 

8 . 29. 
2. 76. 

C - Multiplet Analysis converged normally 

04-DEC-95 09:13:56 

Error Nuclides 
% 

21.7 PB-212 
97.9 PB-214 
30.8 BI-211,PB-214 
41.9 TL-208 
36.5 BI-214 
95.9 CS-137 
48.1 AC-228 
23.2 K-40 

$ - Multiplet Analysis Terminated because of no CHI-SQ improvement 

•• 

• 

' \ 
i 



hgtrw 04-DEC-95 09:13:56 

r~mple: C-21 Soil 
:a collected on 04-DEC-95 at 08:58:25 

"'"'becayed to 0. days, 0. 0000 hours BEFORE the start of COLLECT. 

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 
BA-139 
~'J-139 

i ~ •. }. 

'"-•Hif-%:7- 2 2 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 
AU-198 
~B-125 

-212 
.... ~~"·~~-7 

HF-181 
RU-103 
KR-85 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<3.68E+00 LLD<3.68E+00 
LLD<3.03E+01 LLD<3.03E+01 
LLD<2.39E+02 LLD<2.39E+02 
LLD<1.87E+00 LLD<1.87E+00 
LLD<1.23E+01 LLD<1.23E+01 
LLD<7.27E-01 LLD<7.27E-01 
LLD<2.41E-01 LLD<2.41E-01 
LLD<1.08E+00 LLD<1.08E+00 
LLD<2.04E+00 LLD<2.04E+00 
LLD<2.48E-01 LLD<2.48E-01 
LLD<1.84E+00 LLD<1.84E+00 
LLD<4.21E-01 LLD<4.21E-01 
LLD<2.66E-01 LLD<2.66E-01 
LLD<9.03E+00 LLD<9.03E+00 
LLD<1.23E+00 LLD<1.23E+00 
LLD<2.51E-01 LLD<2.51E-01 
LLD<5.64E+00 LLD<5.64E+00 
LLD<S.OSE-01 LLD<S.OSE-01 
LLD<2.46E+00 LLD<2.46E+00 
LLD<2.35E-01 LLD<2.35E-01 
LLD<2.85E+00 LLD<2.85E+00 
LLD<1.95E+00 LLD<1.95E+00 

1. 99E+00 +- 4.37E-01 1.99E+00 +- 4.37E-01 
LLD<5.76E+00 LLD<5.76E+00 
LLD<2.22E-01 LLD<2.22E-01 
LLD<8.45E-01 LLD<8.45E-01 
LLD<3.85E-01 LLD<3.85E-01 
LLD<1.56E+00 LLD<1.56E+00 
LLD<2.95E-01 LLD<2.95E-01 
LLD<2.52E-01 LLD<2.52E-01 
LLD<2.27E+00 LLD<2.27E+00 
LLD<1.04E+00 LLD<1.04E+00 

1.36E+01 +- 4.21E+00 1.36E+01 +- 4.21E+00 
1.59E+00 +- 4.92E-01 1.59E+00 +- 4.92E-01 

LLD<7.68E-01 LLD<7.68E-01 
LLD<2.90E-01 LLD<2.90E-01 
LLD<3.69E-01 LLD<3.69E-01 
LLD<4.85E-01 LLD<4.85E-01 
LLD<9.43E+00 LLD<9.43E+00 
LLD<2.36E-01 LLD<2.36E-01 
LLD<9.45E-01 LLD<9.45E-01 
LLD<8.15E+01 LLD<8.15E+01 
LLD<2.35E+00 LLD<2.35E+00 
LLD<3.01E-01 LLD<3.01E-01 
LLD<2.78E-01 LLD<2.78E-01 
LLD<7.46E+01 LLD<7.46E+01 



SR-85 LLD<3.26E-01 LLD<3.26E-01 
I-133 LLD<3.38E-01 LLD<3.38E-01 
BA-140 LLD<9.68E-01 LLD<9.68E-01 

.. 91M LLD<3.49E-01 LLD<3.49E-01 
-207 LLD<3.05E-01 LLD<3.05E-01 
-208 LLD<1.25E+00 LLD<1.25E+00 

SB-124 LLD<3.51E-01 LLD<3.51E-01 
CS-134 LLD<6.87E-01 LLD<6.87E-01 
BI-214 1.56E+00 +- 5.72E-01 1.56E+00 +- 5.72E-01 
RU-106 LLD<2.74E+00 LLD<2.74E+00 
LA-142 LLD<6.31E-01 LLD<6.31E-01 
AG-110M LLD<4.53E-01 LLD<4.53E-01 
NB-97 LLD<4.33E-01 LLD<4.33E-01 
CS-137 1. 95E-01 +- 1. 87E-01 1. 95E-01 +- 1. 87E-01 
I-132 LLD<3.70E-01 LLD<3.70E-01 
W-187 LLD<9.80E-01 LLD<9.80E-01 
ZR-97 LLD<3.05E-01 LLD<3.05E-01 
ZR-95 LLD<S.OOE-01 LLD<S.OOE-01 
NB-95 LLD<4.45E-01 LLD<4.45E-01 
TL-210 LLD<2.20E+00 LLD<2.20E+00 
C0-58 LLD<2.93E-01 LLD<2.93E-01 
CS-136 LLD<2.71E-01 LLD<2.71E-01 
MN-54 LLD<3.33E-01 LLD<3.33E-01 
C0-56 LLD<2.95E-01 LLD<2.95E-01 
I-134 LLD<3.61E-01 LLD<3.61E-01 
TL-207 LLD<2.03E+02 LLD<2.03E+02 
Y-88 LLD<3.14E-01 LLD<3.14E-01 
AC-228 2.06E+00 +- 9.93E-01 2.06E+00 +- 9.93E-01 
EU-152 LLD<4.36E+00 LLD<4.36E+00 \_ 

.;..;_ ·- ~. 

·-234M LLD<4.01E+00 LLD<4.01E+00 
-91 LLD<9.00E-01 LLD<9.00E-01 

RB-89 LLD<7.67E-01 LLD<7.67E-01 
FE-59 LLD<8.97E-01 LLD<8.97E-01 
ZN-65 LLD<1.27E+00 LLD<1.27E+00 
SC-46 LLD<5.94E-01 LLD<5.94E-01 
TA-182 LLD<1.58E+00 LLD<1.58E+00 
I-135 LLD<1.62E+00 LLD<1.62E+00 
CL-39 LLD<8.41E-01 LLD<8.41E-01 
NA-22 LLD<4.93E-01 LLD<4.93E-01 
AR-41 LLD<1.99E-01 LLD<1.99E-01 
C0-60 LLD<4.94E-01 LLD<4.94E-01 
NA-24 LLD<3.15E-01 LLD<3.15E-01 
SR-92 LLD<4.62E-01 LLD<4.62E-01 
SCH-000 LLD<1.82E+00 LLD<1.82E+00 
CS-138 LLD<6.32E-01 LLD<6.32E-01 
K-40 1. 99E+01 +- 4.69E+00 1.99E+01 +- 4.69E+00 
KR-88 LLD<3.53E+00 LLD<3.53E+00 
TL-209 LLD<2.59E-01 LLD<2.59E-01 
LA-140 LLD<4.02E-01 LLD<4.02E-01 
AL-26 LLD<2.26E-01 LLD<2.26E-01 
MN-56 LLD<8.48E-01 LLD<8.48E-01 
RB-88 LLD<2.11E+00 LLD<2.11E+00 

-------------------- --------------------
Total 4.10E+01 +- 6.44E+00 4.10E+01 +- 6.44E+00 

• 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0008 

.""··~., 
\ ~-...., 



PEAKS NOT USED IN ANALYSIS 
,,~ 

.ntroid Energy Net Area Error Gammas/sec 
annel keV counts \ 

591.12 295.46 26. 97.9 4.16E+00 
1167.13 583.32 42. 41.9 1.32E+01 

Ot@ 

• 

• 



C-llf (It,_ 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * , 

GAMMA S P E C T R U M A N A L Y S I S 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 04-DEC-95 10:29:57 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
·~···Ailalysis of Spectrum saved in Disk File SD0015 

Measured by: dlv 

Sample Description: C-14 
Geometry Description: Capsule 
Sample Size: 6.1600E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

COLLECT started on 04-DEC-95 at 09:14:53 

COLLECT Live Time: 
Real Time: 
Dead Time: 

3600. seconds 
3610. seconds 

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 04-DEC-95 10:29:57 

• p E A K ANA L Y S I S 

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

1 127.76 64.00 1.2 993. 630. 17.4 TH-234 
2$ 186.60 93.39 1.6 1461. 2474. 9.3 TH-234 
3 288.99 144.53 2.0 762. 362. 26.3 U-235,CE-141 
4C 372.89 186.44 1.5 515. 1809. 5.9 U-235,RA-226 
5 478.61 239.25 1.7 500. 712. 12.4 PB-212 
6$ 591.87 295.83 1.4 176. 220. 28.9 PB-214 
7$ 601.89 300.84 1.4 140. 70. 45.1 PB-212 
8 705.05 352.38 1.6 172. 410. 13.9 PB-214 
9 1022.22 510.89 1.5 100. 99. 36.9 TL-208,NA-22, 

ANN-RD 

10 1167.45 583.49 2.1 56. 206. 17.4 TL-208 
11 1219.69 609.60 2.0 91. 225. 18.3 BI-214 
12 1324.17 661.83 1.8 96. 247. 17.7 CS-137 
13$ 1533.54 766.53 1.4 41. 49. 57.7 NB-95,PA234M, 

I-134 
14$ 1537.12 768.32 1.4 46. 29. 73.3 BI-214 
15 1823.33 911.46 2.1 49. 113. 26.9 AC-228 
16 2002.65 1001.17 1.4 41. 104. 27.3 PA234M 
17 2921.71 1461.19 2.2 34. 432. 10.5 K-40 :~ 

.i ·~ 

• Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

3 Multiplets processed. 

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

• 



hgtrw 04-DEC-95 10:29:57 

~ample: C-14 
.. ,-. :a collected on 04-DEC-95 at 09:14:53 

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

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

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+Ol LLD<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-Ol LLD<4.10E-01 
C0-57 LLD<1.36E-01 LLD<1.36E-01 
PA-234 LLD<5.61E-Ol LLD<5.61E-01 
CE-144 LLD<9.80E-01 LLD<9.80E-01 
TC-99M LLD<1.48E-01 LLD<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 LLD<1.42E-01 
XE-131M LLD<4.62E+00 LLD<4.62E+00 
BA-139 LLD<6.69E-01 LLD<6.69E-01 

- .. ~-139 LLD<1.11E-01 LLD<1.11E-01 
j ~.)- 226 3.82E+01 +- 2.41E+00 3.82E+01 +- 2.41E+00 
,.,. .a: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 LLD<9.81E-01 
SE-75 LLD<1.67E-01 LLD<1.67E-01 
NP-239 LLD<6.95E-01 LLD<6.95E-01 
HG-203 LLD<l. 28E-01 LLD<1.28E-01 
IR-:-192 LLD<1.14E-01 LLD<1.14E-01 
CR-51 LLD<1.05E+00 LLD<1.05E+00 
SCM-000 LLD<S.OSE-01 LLD<S.OSE-01 
BI-211 LLD<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<1.25E-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 

,SB-125 LLD<3.83E-01 LLD<3.83E-01 
-212 LLD<4.09E+01 LLD<4.09E+01 

., ..:.-7 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 LLD<1.34E-01 LLD<1.34E-01 
I-133 LLD<1.24E-01 LLD<1.24E-01 
BA-140 LLD<5.36E-01 LLD<5.36E-01 .91M LLD<2.14E-01 LLD<2.14E-01 

-207 LLD<1.20E-01 LLD<1.20E-01 
-208 7.66E+00 +- 1.34E+00 7.66E+00 +- 1.34E+00 

SB-124 LLD<1.47E-01 LLD<1.47E-01 
CS-134 LLD<2.59E-01 LLD<2.59E-01 
BI-214 2.79E+00 +- 5.14E-01 2.79E+00 +- 5.14E-01 
RU-106 LLD<1.35E+00 LLD<1.35E+00 
LA-142 LLD<2.91E-01 LLD<2.91E-01 
AG-110M LLD<3.16E-01 LLD<3.16E-01 
NB-97 LLD<3.75E-01 LLD<3.75E-01 
CS-137 7.16E-01 +- 1. 28E-01 7.16E-01 +- 1. 28E-01 
I-132 LLD<2.81E-01 LLD<2.81E-01 
W-187 LLD<4.38E-01 LLD<4.38E-01 
ZR-97 LLD<1.37E-01 LLD<1.37E-01 
ZR-95 LLD<2.69E-01 LLD<2.69E-01 
NB-95 1.48E-01 +- 8.55E-02 1. 48E-01 +- 8.55E-02 
TL-210 LLD<4.97E+00 LLD<4.97E+00 
C0-58 LLD<1.45E-01 LLD<1.45E-01 
CS-136 LLD<1.38E-01 LLD<1.38E-01 
MN-54 LLD<1.46E-01 LLD<1.46E-01 
C0-56 LLD<1.52E-01 LLD<1.52E-01 
I-134 LLD<2.41E-01 LLD<2.41E-01 
TL-207 LLD<5.45E+02 LLD<5.45E+02 
Y-88 LLD<1.72E-01 LLD<1.72E-01 
AC-228 1.53E+00 +- 4.13E-01 1.53E+00 +- 4.13E-01 t"· EU-152 LLD<1.74E+00 LLD<1.74E+00 

·-234M 2.42E+01 +- 6.62E+00 2.42E+01 +- 6.62E+00 
-91 LLD<4.49E-01 LLD<4.49E-01 

RB-89 LLD<8.60E-01 LLD<8.60E-01 
FE-59 LLD<3.04E-01 LLD<3.04E-01 
ZN-65 LLD<5.37E-01 LLD<5.37E-01 
SC-46 LLD<2.03E-01 LLD<2.03E-01 
TA-182 LLD<5.34E-01 LLD<5.34E-01 
I-135 LLD<5.84E-01 LLD<5.84E-01 
CL-39 LLD<4.51E-01 LLD<4.51E-01 
NA-22 LLD<1.70E-01 LLD<1.70E-01 
AR-41 LLD<2.23E-01 LLD<2.23E-01 
C0-60 LLD<1.61E-01 LLD<1.61E-01 
NA-24 LLD<1.38E-01 LLD<1.38E-01 
SR-92 LLD<1.98E-01 LLD<1.98E-01 
SCH-000 LLD<7.36E-01 LLD<7.36E-01 
CS-138 LLD<3.28E-01 LLD<3.28E-01 
K-40 2.02E+01 +- 2.25E+00 2.02E+01 +- 2.25E+00 
KR-88 LLD<1.07E+00 LLD<1.07E+00 
TL-209 LLD<2.44E+00 LLD<2.44E+00 
LA-140 LLD<1.36E-01 LLD<1.36E-01 
AL-26 LLD<1.17E-01 LLD<1.17E..,Q1 
MN-56 LLD<4.45E-01 LLD<4.45E-01 
RB-88 LLD<1.50E+00 LLD<1.50E+00 

-------------------- --------------------
Total 1.03E+02 +- 7.59E+00 1.03E+02 +- 7.59E+00 ·"""'· 

• 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0015 

~'W~_t:: 
,,~ 



PEAKS NOT USED IN ANALYSIS 

.ntroid Garmnas/sec """~ Energy Net Area Error 
annel keV 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 
Ot@ 

·~ .. 

• 

• 



A 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* GAMMA S P E C T R U M 
* 

A N A L Y S I S * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 04-DEC-95 10:45:49-

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channel·s. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
-~ 

l"'""''·;gular 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 grn I Conversion Factor: 1.0000E+00 
Standard Size: 8.8840E+02 grn 
Analysis Library file: ANLOOO 

COLLECT started on 04-DEC-95 at 10:32:26 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 



hgtrw 

• p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.85 239.37 1.4 
2C 705.62 352.67 1.9 
3 1022.91 511.23 1.7 

4 1167.59 583.55 2.1 
5 1220.43 609.97 2.2 
6 1325.31 662.40 2.8 
7$ 2921.99 1461.33 1.4 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

ANA L 

Backgnd 
counts 

107. 
33. 
16. 

13. 
6. 
8. 
2. 

C - Multiplet Analysis converged normally 

04-DEC-95 10:45:49 

y S I S 

Net Area Error Nuclides 
counts % 

127. 31.2 PB-212 
57. 40.6 PB-214 
23. 68.8 TL-208,NA-22, 

ANN-RD 
31. 50.3 TL-208 
52. 31.1 BI-214 
47. 33.2 CS-137 
83. 22.5 K-40 

$ - Multiplet Analysis Terminated because of no CHI-SQ improvement 

• 

• 



hgtrw 04-DEC-95 10:45:49 

~mple: Pile A C-123, 131 
:a collected on 04-DEC-95 at 10:32:26 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 
BA-139 

~-~~139 
\ _:;,'-226 
'>•~.e.A-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 

R A D I 0 N U C L I D E A N A L Y S I S 

Activity Concentration in pCi /gm 
Decay 

R E P 0 R T 

Measured Error corrected Error 

LLD<3.70E+00 
LLD<3.03E+01 
LLD<2.11E+02 
LLD<1.40E+00 
LLD<1.11E+Ol 
LLD<6.88E-01 
LLD<2.28E-01 
LLD<9.10E-01 
LLD<1.67E+00 
LLD<1.99E-01 
LLD<1.77E+00 
LLD<4.04E-01 
LLD<2.56E-01 
LLD<9.35E+00 
LLD<1.14E+00 
LLD<2.31E-01 
LLD<4.63E+00 
LLD<4.93E-01 
LLD<2.56E+00 
LLD<2.29E-01 
LLD<2.31E+00 
LLD<2.18E+00 

1. 39E+00 +
LLD<5.68E+00 
LLD<2.27E-01 
LLD<7.86E-01 
LLD<3.90E-01 
LLD<1.53E+00 
LLD<2.76E-01 
LLD<2.30E-01 
LLD<1.92E+00 
LLD<1.21E+00 
LLD<7.63E+00 

1.22E+00 +
LLD<5.79E-01 
LLD<2.47E-01 
LLD<3.39E-01 
LLD<5.51E-01 
LLD<8.97E+00 
LLD<2.34E-01 
LLD<8.66E-01 
LLD<8.47E+01 
LLD<2.29E+00 
LLD<2.93E-01 
LLD<2.79E-01 
LLD<6.99E+01 

LLD<3.70E+00 
LLD<3.03E+01 
LLD<2.11E+02 
LLD<1.40E+00 
LLD<1.11E+01 
LLD<6.88E-01 
LLD<2.28E-01 
LLD<9.10E-01 
LLD<1.67E+00 
LLD<1.99E-01 
LLD<1.77E+00 
LLD<4.04E-01 
LLD<2.56E-01 
LLD<9.35E+00 
LLD<1.14E+00 
LLD<2.31E-01 
LLD<4.63E+00 
LLD<4.93E-01 
LLD<2.56E+00 
LLD<2.29E-01 
LLD<2.31E+00 
LLD<2.18E+00 

4.36E-01 1.39E+00 
LLD<5.68E+00 
LLD<2.27E-01 
LLD<7.86E-01 
LLD<3.90E-01 
LLD<1.53E+00 
LLD<2.76E-01 
LLD<2.30E-01 
LLD<1.92E+00 
LLD<1.21E+00 
LLD<7.63E+00 

4.97E-01 1.22E+00 
LLD<5.79E-01 
LLD<2.47E-01 
LLD<3.39E-01 
LLD<5.51E-01 
LLD<8.97E+00 
LLD<2.34E-01 
LLD<8.66E-01 
LLD<8.47E+01 
LLD<2.29E+00 
LLD<2.93E-01 
LLD<2.79E-01 
LLD<6.99E+01 

+- 4.36E-01 

+- 4.97E-01 



SR-85 LLD<3.06E-01 LLD<3.06E-01 
1-133 LLD<3.24E-01 LLD<3.24E-01 ·~~\ 
BA-140 LLD<9.37E-01 LLD<9.37E-01 

.91M LLD<2.79E-01 LLD<2.79E-01 
-207 LLD<2.34E-01 LLD<2.34E-01 

... L-208 1.11E+00 +- 5.60E-01 1.11E+00 +- 5.60E-01 
SB-124 LLD<3.06E-01 LLD<3.06E-01 
CS-134 LLD<5.40E-01 LLD<5.40E-01 
B1-214 1.65E+00 +- 5.15E-01 1.65E+00 +- 5.15E-01 
RU-106 LLD<2.70E+00 LLD<2.70E+00 
LA-142 LLD<5.69E-01 LLD<5.69E-01 
AG-110M LLD<6.96E-01 LLD<6.96E-01 
NB-97 LLD<6.63E-01 LLD<6.63E-01 
CS-137 6.98E-01 +- 2.33E-01 6.98E-01 +- 2.33E-01 
1-132 LLD<6.17E-01 LLD<6.17E-01 
W-187 LLD<1.14E+00 LLD<1.14E+00 
ZR-97 LLD<2.94E-01 LLD<2.94E-01 
ZR-95 LLD<5.29E-01 LLD<5.29E-01 
NB-95 LLD<3.61E-01 LLD<3.61E-01 
TL-210 LLD<2.31E+00 LLD<2.31E+00 
C0-58 LLD<3.03E-01 LLD<3.03E-01 
CS-136 LLD<3.06E-01 LLD<3.06E-01 
MN-54 LLD<3.99E-01 LLD<3.99E-01 
C0-56 LLD<3.47E-01 LLD<3.47E-01 
1-134 LLD<4.01E-01 LLD<4.01E-01 
TL-207 LLD<2.52E+02 LLD<2.52E+02 
Y-88 LLD<3.40E-01 LLD<3.40E-01 
AC-228 LLD<1.48E+00 LLD<1.48E+00 -~'\ 

EU-152 LLD<3.86E+00 LLD<3.86E+00 

·-234M LLD<4.68E+00 LLD<4.68E+00 
-91 LLD<1.07E+00 LLD<1.07E+00 

RB-89 LLD<8.59E-01 LLD<8.59E-01 
FE-59 LLD<5.62E-01 LLD<5.62E-01 
ZN-65 LLD<1.01E+00 LLD<1.01E+00 
SC-46 LLD<5.67E-01 LLD<5.67E-01 
TA-182 LLD<1.62E+00 LLD<1.62E+00 
1-135 LLD<9.79E-01 LLD<9.79E-01 
CL-39 LLD<8.09E-01 LLD<8.09E-01 
NA-22 LLD<4.42E-01 LLD<4.42E-01 
AR-41 LLD<4.21E-01 LLD<4.21E-01 
C0-60 LLD<3.11E-01 LLD<3.11E-01 
NA-24 LLD<2.73E-01 LLD<2.73E-01 
SR-92 LLD<4.09E-01 LLD<4.09E-01 
SCH-000 LLD<1.75E+00 LLD<1.75E+00 
CS-138 LLD<4.53E-01 LLD<4.53E-01 
K-40 1. 98E+01 +- 4.50E+00 1.98E+01 +- 4.50E+00 
KR~a8 LLD<3.21E+00 LLD<3.21E+00 
TL-209 LLD<5.24E-01 LLD<5.24E-01 
LA-140 LLD<2.59E-01 LLD<2.59E-01 
AL-26 LLD<4.51E-01 LLD<4.51E-01 
MN-56 LLD<1.60E+00 LLD<1.60E+00 
RB-88 LLD<1.17E+00 LLD<1.17E+00 

-------------------- --------------------
Total 2.58E+01 +- 4.62E+00 2.58E+01 +- 4.62E+00 ~ 

• 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0060 

ALL PEAKS USED IN ANALYSIS 



F 
* * * * * * * * * * * * • GAMMA 
* 

c- 1-:1 r 
/ 

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

S P E C T R U M A N A L Y S I S 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 04-DEC-95 11:01:15 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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 SD0061 

Measured by: dlv 

Sample Description: Pile F C-134, C-139 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 6.8500E+02 gm I 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: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

• 

\ 



hgtrw 

p E A K --
PK Centroid Energy FWHM 

channel keV keV 

1 478.48 239.18 1.3 
2 677.46 338.59 1.2 
3 705.26 352.49 1.5 
4 1021.51 510.53 1.3 

5 1167.25 583.38 1.5 
6 1219.73 609.62 2.0 
7 1938.39 969.02 1.9 
8 2921.95 1461.31 2.3 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

04-DEC-95 11:01:15 

ANA L Y S I s 

Backgnd Net Area Error Nuclides 
counts counts % 

73. 165. 22.5 PB-212 
36. 29. 74.3 AC-228 
16. 57. 34.4 PB-214 
12. 23. 62.5 TL-208,NA-22, 

ANN-RD 
16. 41. 41.1 TL-208 
13. 49. 36.1 BI-214 
12. 15. 87.7 AC-228,RU-105 

2. 81. 22.5 K-40 



hgtrw 04-DEC-95 11:01:15 

'

mple: Pile F C-134, C-139 
ta collected on 04-DEC-95 at 10:47:40 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-8SM 
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 

4 -125 
-212 

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

R A D I 0 N U C L I D E A N A L Y S I S 

Activity Concentration in pCi /gm 
Decay 

R E P 0 R T 

Measured Error corrected Error 

LLD<3.38E+00 
LLD<2.90E+01 
LLD<2.39E+02 
LLD<1.70E+00 
LLD<1.20E+01 
LLD<7.62E-01 
LLD<2.53E-01 
LLD<9.76E-01 
LLD<1.78E+00 
LLD<2.0SE-01 
LLD<1.70E+00 
LLD<3.76E-01 
LLD<2.70E-01 
LLD<8.42E+00 
LLD<1.03E+00 
LLD<2.08E-01 
LLD<S.67E+00 
LLD<4.64E-01 
LLD<2.27E+00 
LLD<2.26E-01 
LLD<2.53E+00 
LLD<2.08E+00 

1.91E+00 
LLD<5.92E+00 
LLD<2.19E-01 
LLD<8.89E-01 
LLD<3.65E-01 

. LLD<1. 53E+00 
LLD<2.63E-01 
LLD<2.60E-01 
LLD<2.26E+00 
LLD<1.11E+00 
LLD<6.87E+00 

1. 29E+00 
LLD<6.17E-01 
LLD<3.03E-01 
LLD<3.82E-01 
LLD<5.18E-01 
LLD<1.01E+01 
LLD<2.51E-01 
LLD<7.87E-01 
LLD<7.78E+01 
LLD<2.51E+00 
LLD<2.8SE-01 
LLD<2.48E-01 
LLD<8.37E+01 

LLD<3.38E+00 
LLD<2.90E+01 
LLD<2.39E+02 
LLD<1.70E+00 
LLD<1.20E+01 
LLD<7.62E-01 
LLD<2.53E-01 
LLD<9.76E-01 
LLD<1.78E+00 
LLD<2.0SE-01 
LLD<1.70E+00 
LLD<3.76E-01 
LLD<2.70E-01 
LLD<8.42E+00 
LLD<1.03E+00 
LLD<2.08E-01 
LLD<5.67E+00 
LLD<4.64E-01 
LLD<2.27E+00 
LLD<2.26E-01 
LLD<2.53E+00 
LLD<2.08E+00 

+- 4.32E-01 1.91E+00 
LLD<5.92E+00 
LLD<2.19E-01 
LLD<8.89E-01 
LLD<3.65E-01 
LLD<1.53E+00 
LLD<2.63E-01 
LLD<2.60E-01 
LLD<2.26E+00 
LLD<1.11E+00 
LLD<6.87E+00 

+- 4.43E-01 1.29E+00 
LLD<6.17E-01 
LLD<3.03E-01 
LLD<3.82E-01 
LLD<5.18E-01 
LLD<1.01E+01 
LLD<2.51E-01 
LLD<7.87E-01 
LLD<7.78E+01 
LLD<2.51E+00 
LLD<2.85E-01 
LLD<2.48E-01 
LLD<8.37E+01 

+- 4.32E-01 

+- 4.43E-01 



SR-85 LLD<3.66E-01 LLD<3.66E-01 
I-133 LLD<2.83E-01 LLD<2.83E-01 
BA-140 LLD<1.11E+00 LLD<1.11E+00 

"r 91M LLD<3.22E-01 LLD<3.22E-01 
-207 LLD<2.90E-01 LLD<2.90E-01 

.t.L-208 1.54E+00 +- 6.33E-01 1.54E+00 +- 6.33E-01 
SB-124 LLD<2.69E-01 LLD<2.69E-01 
CS-134 LLD<6.17E-01 LLD<6.17E-01 
BI-214 1.64E+00 +- 5.94E-01 1.64E+00 +- 5.94E-01 
RU-106 LLD<2.81E+00 LLD<2.81E+00 
LA-142 LLD<6.23E-01 LLD<6.23E-01 
AG-110M LLD<3.44E-01 LLD<3.44E-01 
NB-97 LLD<3.29E-01 LLD<3.29E-01 
CS-137 LLD<3.70E-01 LLD<3.70E-01 
I-132 LLD<3.33E-01 LLD<3.33E-01 
W-187 LLD<9.76E-01 LLD<9.76E-01 
ZR-97 LLD<3.10E-01 LLD<3.10E-01 
ZR-95 LLD<4.62E-01 LLD<4.62E-01 
NB-95 LLD<3.23E-01 LLD<3.23E-01 
TL-210 LLD<1.94E+00 LLD<1.94E+00 
C0-58 LLD<4.03E-01 LLD<4.03E-01 
CS-136 LLD<3.62E-01 LLD<3.62E-01 
MN-54 LLD<3.45E-01 LLD<3.45E-01 
C0-56 LLD<3.13E-01 LLD<3.13E-01 
I-134 LLD<3.25E-01 LLD<3.25E-01 
TL-207 LLD<3.19E+02 LLD<3.19E+02 
Y-88 LLD<4.50E-01 LLD<4.50E-01 
AC-228 LLD<1.87E+00 LLD<1.87E+00 
EU-152 LLD<4.48E+00 LLD<4.48E+00 

,~;c.; 234M LLD<3.72E+00 LLD<3.72E+00 
\ "'' 91 LLD<1.08E+00 LLD<1.08E+00 ~¥'"·~·~-

RB-89 LLD<8.92E-01 LLD<8.92E-01 
FE-59 LLD<6.10E-01 LLD<6.10E-01 
ZN-65 LLD<1.41E+00 LLD<1.41E+00 
SC-46 LLD<4.76E-01 LLD<4.76E-01 
TA-182 LLD<1.53E+00 LLD<1.53E+00 
I-135 LLD<1.08E+00 LLD<1.08E+00 
CL-39 LLD<1.02E+00 LLD<1.02E+00 
NA-22 LLD<4.13E-01 LLD<4.13E-01 
AR-41 LLD<4.90E-01 LLD<4.90E-01 
C0-60 LLD<3.94E-01 LLD<3.94E-01 
NA-24 LLD<4.06E-01 LLD<4.06E-01 
SR-92 LLD<4.88E-01 LLD<4.88E-01 
SCH-000 LLD<1.73E+00 LLD<1.73E+00 
CS-138 LLD<5.29E-01 LLD<5.29E-01 
K-40 2.05E+01 +- 4.66E+00 2.05E+01 +- 4.66E+00 
KR~aa LLD<3.11E+00 LLD<3.11E+00 
TL-209 LLD<1.43E+00 LLD<1.43E+00 
LA-140 LLD<6.13E-01 LLD<6.13E-01 
AL-26 LLD<2.49E-01 LLD<2.49E-01 
MN-56 LLD<9.33E-01 LLD<9.33E-01 
RB-88 LLD<2.30E+00 LLD<2.30E+00 

-------------------- --------------------
Total 2.68E+01 +- 4.78E+00 2.68E+01 +- 4.78E+00 

(F 
"'" 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0061 

• 

• 

• 



,<=>ntroid 
mnel 

677.46 
1938.39 

0:@ 

·~ ·.: ...... 
\ **M#.f6~;~~1f 

PEAKS NOT USED IN ANALYSIS 

Energy Net Area Error Gammas/sec 
keV counts % 

338.59 29. 74.3 5.31E+00 
969.02 15. 87.7 7.65E+00 



L 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* 
G A M M A S P E C T R U M A N A L Y S I S * 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 04-DEC-95 11:34:06 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 
Detector Number: 

1 
1 

I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number:. 

1.0 
1 

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 SD0062 
Measured by: dlv 

Sample Description: Pile L C-108, C-109 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 5.7900E+02 gm I Conversion Factor: 1.0000E+OO 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 04-DEC-95 at 11:04:25 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

~ 
·-



hgtrw 

p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 127.99 64.12 0.8 
2 186.89 93.53 1.4 
3 372.92 186.45 1.6 
4 479.18 239.53 1.4 
5 1022.23 510.89 1.7 

6 1167.45 583.49 1.5 
7 1219.93 609.72 1.1 
8 1324.54 662.02 2.5 
9 1823.66 911.63 1.0 

10 2921.74 1461.20 1.9 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

1 Multiplets processed . 

ANA 

Backgnd 
counts 

102. 
195. 

70. 
76. 
14. 

13. 
19. 

7 . 
7. 
8. 

.. ~_; Multiplet Analysis did NOT converge 

04-DEC-95 11:34:06 

L y s I S 

Net Area Error Nuclides 
counts % 

60. 54.7 TH-234. 
302. 18.2 TH-234 
206. 18.1 U-235,RA-226 
122. 27.6 PB-212 

14. 94.2 TL-208,NA-22, 
ANN-RD 

47. 37.6 TL-208 
37. 48.5 BI-214 
58. 29.4 CS-137 
24. 53.7 AC-228 
66. 28.4 K-40 



hgtrw 04-DEC-95 11:34:06 

•

mple: Pile L C-108, C-109 
ta collected on 04-DEC-95 at 11:04:25 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
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 

4 -125 
-212 

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

R A D I 0 N U C L I D E A N A L Y S I S 

Activity Concentration in pCi /gm 
Decay 

R E P 0 R T 

Measured Error corrected Error 

LLD<5.90E+00 
LLD<4.06E+01 
LLD<3.20E'+02 
LLD<2.33E+00 
LLD<2.02E+01 
LLD<1.00E+00 
LLD<3.33E-01 
LLD<1.37E+00 
LLD<2.60E+00 
LLD<3.44E-01 
LLD<2.12E+00 
LLD<S.OSE-01 
LLD<3.17E-01 
LLD<1.11E+01 
LLD<1.33E+00 
LLD<2.69E-01 

2.77E+01 +
LLD<1.05E+00 
LLD<3.07E+00 
LLD<2.48E-01 
LLD<2.91E+00 
LLD<2.70E+00 

1.66E+00 +
LLD<7.43E+00 
LLD<2.79E-01 
LLD<1.08E+00 
LLD<5.19E-01 
LLD<1.84E+00 
LLD<3.S9E-01 
LLD<3.12E-01 
LLD<2.59E+00 
LLD<1.29E+00 
LLD<1.02E+01 
LLD<9.83E-01 
LLD<7.93E-01 
LLD<4.11E-01 
LLD<4.71E-01 
LLD<6.02E-01 
LLD<1.07E+01 
LLD<3.35E-01 
LLD<9.42E-01 
LLD<1.11E+02 
LLD<3.22E+00 
LLD<3.51E-01 
LLD<3.45E-01 
LLD<8.10E+01 

LLD<5.90E+00 
LLD<4.06E+01 
LLD<3.20E+02 
LLD<2.33E+00 
LLD<2.02E+01 
LLD<1.00E+00 
LLD<3.33E-01 
LLD<1.37E+00 
LLD<2.60E+00 
LLD<3.44E-01 
LLD<2.12E+00 
LLD<S.OSE-01 
LLD<3.17E-01 
LLD<1.11E+01 
LLD<1.33E+00 
LLD<2.69E-01 

5.07E+00 2.77E+01 
LLD<1.05E+00 
LLD<3.07E+00 
LLD<2.48E-01 
LLD<2.91E+00 
LLD<2.70E+00 

4.62E-01 1.66E+00 
LLD<7.43E+00 
LLD<2.79E-01 
LLD<1.08E+00 
LLD<5.19E-01 
LLD<1.84E+00 
LLD<3.89E-01 
LLD<3.12E-01 
LLD<2.59E+00 
LLD<1.29E+00 
LLD<1.02E+01 
LLD<9.83E-01 
LLD<7.93E-01 
LLD<4.11E-01 
LLD<4.71E-01 
LLD<6.02E-01 
LLD<1.07E+01 
LLD<3.35E-01 
LLD<9.42E-01 
LLD<1.11E+02 
LLD<3.22E+00 
LLD<3.51E-01 
LLD<3.45E-01 
LLD<8.10E+01 

+- 5.07E+00 

+- 4.62E-01 



SR-85 LLD<3.54E-01 
I-133 LLD<3.46E-01 
BA-140 LLD<1.41E+00 

," 91M LLD<3.71E-01 
-207 LLD<3.11E-01 

' .• ::....- 2 08 2.07E+00 +- 7.80E-01 
SB-124 LLD<4.18E-01 
CS-134 LLD<7.40E-01 
BI-214 1.47E+00 +- 7.14E-01 
RU-106 LLD<3.46E+00 
LA-142 LLD<6.54E-01 
AG-110M LLD<9.17E-01 
NB-97 LLD<8.55E-01 
CS-137 1.08E+00 +- 3.20E-01 
I-132 LLD<7.92E-01 
W-187 LLD<1.28E+00 
ZR-97 LLD<3.72E-01 
ZR-95 LLD<6.84E-01 
NB-95 LLD<4.23E-01 
TL-210 LLD<2.39E+00 
C0-58 LLD<3.42E-01 
CS-136 LLD<3.18E-01 
MN-54 LLD<4.70E-01 
C0-56 LLD<4.47E-01 
I-134 LLD<5.31E-01 
TL-207 LLD<3.34E+02 
Y-88 LLD<4.53E-01 
AC-228 1.95E+00 +- 1.05E+00 
EU-152 LLD<4.14E+00 

.... ,;-· .. -
::..-234M LLD<4.48E+00 

\ ,;~,::- 91 
"~"''''i/llfl'"'"' LLD<1.06E+00 

RB-89 LLD<9.06E-01 
FE-59 LLD<8.31E-01 
ZN-65 LLD<1.25E+00 
SC-46 LLD<4.56E-01 
TA-182 LLD<1.40E+00 
I-135 LLD<1.70E+00 
CL-39 LLD<1.15E+00 
NA-22 LLD<5.81E-01 
AR-41 LLD<6.00E-01 
C0-60 LLD<5.37E-01 
NA-24 LLD<2.58E-01 
SR-92 LLD<7.38E-01 
SCH-000 LLD<2.04E+00 
CS-138 LLD<6.48E-01 
K-40 1. 98E+01 +- 5.69E+00 
KR'-88 LLD<2.57E+00 
TL-209 LLD<6.54E-01 
LA-140 LLD<3.75E-01 
AL-26 LLD<2.10E-01 
MN-56 LLD<7.88E-01 
RB-88 LLD<3.10E+00 

--------------------
Total 5.58E+01 +- 7.78E+00 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLD<3.54E-01 
LLD<3.46E-01 
LLD<1.41E+00 
LLD<3.71E-01 
LLD<3.11E-01 

2.07E+00 +- 7.80E-01 
LLD<4.18E-01 
LLD<7.40E-01 

1.47E+00 +- 7.14E-01 
LLD<3.46E+00 
LLD<6.54E-01 
LLD<9.17E-01 
LLD<8.55E-01 

1. 08E+00 +- 3.20E-01 
LLD<7.92E-01 
LLD<1.28E+00 
LLD<3.72E-01 
LLD<6.84E-01 
LLD<4.23E-01 
LLD<2.39E+00 
LLD<3.42E-01 
LLD<3.18E-01 
LLD<4.70E-01 
LLD<4.47E-01 
LLD<5.31E-01 
LLD<3.34E+02 
LLD<4.53E-01 

1.95E+00 +- 1.05E+00 
LLD<4.14E+00 
LLD<4.48E+00 
LLD<1.06E+00 
LLD<9.06E-01 
LLD<8.31E-01 
LLD<1.25E+00 
LLD<4.56E-01 
LLD<1.40E+00 
LLD<1.70E+00 
LLD<1.15E+00 
LLD<5.81E-01 
LLD<6.00E-01 
LLD<5.37E-01 
LLD<2.58E-01 
LLD<7.38E-01 
LLD<2.04E+OO 
LLD<6.48E-01 

1.98E+01 +- 5.69E+00 
LLD<2.57E+00 
LLD<6.54E-01 
LLD<3.75E-01 
LLD<2.10E-01 
LLD<7.88E-01 
LLD<3.10E+00 

--------------------
5.58E+01 +- 7.78E+00 



Results saved in File SD0062 

• 

• 

• 



~ntroid 
3.nnel 

127.99 
186.89 

0:@ 

PEAKS NOT USED IN ANALYSIS 

Energy Net Area Error Gammas/sec 
keV counts % 

64.12 60. 54.7 2.58E+01 
93.53 302. 18.2 4.45E+01 



o:•• 
p,;~ 

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

GAMMA 
* 

M c -I I 'I 
* * * * * * * * * * * * * * * * * * 

S P E C T R U M A N A L Y S I S 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 04-DEC-95 11:47:56 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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 SD0063 
Measured by: dlv 

Sample Description: Pile M C-114 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 5.7700E+02 gm I Conversion Factor: 1.0000E+00 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 04-DEC-95 at 11:35:01 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 

• 



hgtrw 

p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 479.04 239.46 1.4 
2 541.29 270.56 1.1 
3 591.63 295.71 0.9 
4 678.29 339.01 1.6 
5 705.47 352.59 1.6 
6 1167.98 583.75 2.3 
7 1219.80 609.65 1.6 
8 1823.17 9-11.38 1.9 
9 2162.04 1080.92 0.6 

10 2922.35 1461.51 1.6 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

04-DEC-95 11:47:56 

ANA L y s I S 

Backgnd Net Area Error Nuclides 
counts counts % 

81. 145. 25.2 PB-212 
37. 23. 90.3 
33. 39. 55.4 PB-214 
34. 21. 96.1 AC-228 
11. 72. 27.0 PB-214 
26. 41. 51.1 TL-208 
16. 41. 43.0 BI-214 
3. 48. 30.8 AC-228 
2. 6 . 105.0 
2. 62. 26.2 K-40 

.. 



hgtrw 04-DEC-95 11:47:56 

~mple: Pile M C-114 
ta collected on 04-DEC-95 at 11:35:01 

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

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.73E+00 LLD<3.73E+00 
TH-234 LLD<3.10E+01 LLD<3.10E+01 
TH-230 LLD<2.53E+02 LLD<2.53E+02 
XE-133 LLD<2.1SE+00 LLD<2.15E+00 
CD-109 LLD<1.51E+01 LLD<1.51E+01 
SCL-000 LLD<8.31E-01 LLD<8.31E-01 
C0-57 LLD<2.76E-01 LLD<2.76E-01 
PA-234 LLD<1.04E+00 LLD<1.04E+00 
CE-144 LLD<2.29E+00 LLD<2.29E+00 
TC-99M LLD<2.58E-01 LLD<2.58E-01 
U-235 LLD<2.02E+00 LLD<2.02E+00 
CE-141 LLD<4.SSE-01 LLD<4.55E-01 
KR-8SM LLD<2.99E-01 LLD<2.99E-01 
XE-131M LLD<1.05E+01 LLD<1.05E+01 
BA-139 LLD<1.32E+00 LLD<1.32E+00 

·-139 LLD<2.68E-01 LLD<2.68E-01 
-226 LLD<6.24E+00 LLD<6.24E+00 

BA-141 LLD<5.93E-01 LLD<5.93E-01 
KR-89 LLD<2.ij9E+00 LLD<2.89E+00 
TE-132 LLD<2.76E-01 LLD<2.76E-01 
XE-133M LLD<2.75E+00 LLD<2.75E+00 
TH-227 LLD<2.72E+00 LLD<2.72E+00 
PB-212 1.99E+00 +- 5.06E-01 1. 99E+00 +- 5.06E-01 
RA-224 LLD<6.86E+00 LLD<6.86E+00 
XE-135 LLD<2.84E-01 LLD<2.84E-01 
XE-138 LLD<1.10E+00 LLD<1.10E+00 
SE-75 LLD<4.12E-01 LLD<4.12E-01 
NP-239 LLD<2.10E+00 LLD<2.10E+00 
HG-203 LLD<3.33E-01 LLD<3.33E-01 
IR-192 LLD<2.89E-01 LLD<2.89E-01 
CR-51 LLD<2.95E+00 LLD<2.95E+00 
SCM-000 LLD<1.58E+00 LLD<1.58E+00 
BI-211 LLD<8.92E+00 LLD<8.92E+00 
PB-214 1.94E+00 +- 5.23E-01 1.94E+00 +- 5.23E-01 
BA-133 LLD<7.10E-01 LLD<7.10E-01 
I-131 LLD<3.13E-01 LLD<3.13E-01 
SN-113 LLD<4.02E-01 LLD<4.02E-01 
KR-87 LLD<5.84E-01 LLD<5.84E-01 
PB-211 LLD<1.21E+01 LLD<1.21E+01 
AU-198 LLD<3.38E-01 LLD<3.38E-01 4-125 LLD<8.43E-01 LLD<8.43E-01 

-212 LLD<9.48E+01 LLD<9.48E+01 
-7 LLD<2.72E+00 LLD<2.72E+00 

HF-181 LLD<3.4SE-01 LLD<3.45E-01 
RU-103 LLD<3.16E-01 LLD<3.16E-01 
KR-85 LLD<9.16E+01 LLD<9.16E+01 



SR-85 LLD<4.01E-01 
I-133 · LLD<3. 36E-01 
BA-140 LLD<1.36E+00 

...V-91M LLD<3.61E-01 
207 LLD<2.98E-01 

.L.u-208 LLD<1.58E+00 
SB-124 LLD<3.98E-01 
CS-134 LLD<7.42E-01 
BI-214 1.63E+00 +- 7.02E-01 
RU-106 LLD<3.83E+00 
LA-142 LLD<7.22E-01 
AG-110M LLD<4.22E-01 
NB-97 LLD<4.11E-01 
CS-137 LLD<4.58E-01 
I-132 LLD<4.41E-01 
W-187 LLD<1.08E+00 
ZR-97 LLD<3.81E-01 
ZR-95 LLD<7.19E-01 
NB-95 LLD<4.15E-01 
TL-210 LLD<2.72E+00 
C0-58 LLD<4.90E-01 
CS-136 LLD<4.03E-01 
MN-54 LLD<4.49E-01 
C0-56 LLD<3.79E-01 
I-134 LLD<4.18E-01 
TL-207 LLD<3.03E+02 
Y-88 LLD<4.30E-01 
AC-228 3.96E+00 +- 1.23E+00 
EU-152 LLD<4.83E+00 
·~234M LLD<4.55E+00 

\ .itd.91 
-······~ 

LLD<1.12E+00 
RB-89 LLD<9.69E-01 
FE-59 LLD<8.98E-01 
ZN-65 LLD<1.15E+00 
SC-46 LLD<4.78E-01 
TA-182 LLD<1.37E+00 
I-135 LLD<1.62E+00 
CL-39 LLD<1.13E+00 
NA-22 LLD<3.86E-01 
AR-41 LLD<5.61E-01 
C0-60 LLD<3.89E-01 
NA-24 LLD<3.61E-01 
SR-92 LLD<4.96E-01 
SCH-000 LLD<1.93E+00 
CS-138 LLD<6.05E-01 
K-40 1.85E+01 +- 4.90E+00 
KR'-88 LLD<3.69E+00 
TL-209 LLD<1.02E+00 
LA-140 LLD<4.77E-01 
AL-26 LLD<5.35E-01 
MN-56 LLD<1.22E+00 
RB-88 LLD<2.53E+00 

--------------------
Total 2.80E+01 +- 5.15E+00 

,. 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLD<4.01E-01 
LLD<3.36E-01 
LLD<1.36E+00 
LLD<3.61E-01 
LLD<2.98E-01 
LLD<1.58E+00 
LLD<3.98E-01 
LLD<7.42E-01 

1.63E+00 +- 7.02E-01 
LLD<3.83E+00 
LLD<7.22E-01 
LLD<4.22E-01 
LLD<4.11E-01 
LLD<4.58E-01 
LLD<4.41E-01 
LLD<1.08E+00 
LLD<3.81E-01 
LLD<7.19E-01 
LLD<4.15E-01 
LLD<2.72E+00 
LLD<4.90E-01 
LLD<4.03E-01 
LLD<4.49E-01 
LLD<3.79E-01 
LLD<4.18E-01 
LLD<3.03E+02 
LLD<4.30E-01 

3.96E+00 +- 1.23E+00 
LLD<4.83E+00 
LLD<4.55E+00 
LLD<1.12E+00 
LLD<9.69E-01 
LLD<8.98E-01 
LLD<1.15E+00 
LLD<4.78E-01 
LLD<1.37E+00 
LLD<1.62E+00 
LLD<1.13E+00 
LLD<3.86E-01 
LLD<5.61E-01 
LLD<3.89E-01 
LLD<3.61E-01 
LLD<4.96E-01 
LLD<1.93E+00 
LLD<6.05E-01 

1.85E+01 +- 4.90E+00 
LLD<3.69E+00 
LLD<1.02E+00 
LLD<4.77E-01 
LLD<5.35E-01 
LLD<1.22E+00 
LLD<2.53E+00 

--------------------
2.80E+01 +- 5.15E+00 



Results saved in File SD0063 
' 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

,.,,.ntroid Energy Net Area Error Gammas/sec 
;mnel keV counts % 

541.29 270.56 23. 90.3 3.39E+00 
591.63 295.71 39. 55.4 6.24E+00 
678.29 339.01 21. 96.i 3.75E+00 

1167.98 583.75 41. 51.1 1.28E+01 
2162.04 1080.92 6 . 105.0 3.62E+00 

OH~ 



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

GAMMA S P E C T R U M A N A L Y S I S * 
* * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 04-DEC-95 12:06:03 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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 
Measured by: dlv 

Sample Description: C-26 Doil 
Geometry Description: Capsule 
Sample Size: 7.0800E+02 grn 
Standard Size: 8.8840E+02 grn 
Analysis Library file: ANLOOO 

Disk File SD0076 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

COLLECT started on 04-DEC-95 at 11:49:04 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
603. seconds 
0.50 % 

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 04-DEC-95 12:06:03 
,-

p E A K AN A L Y S I S 

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

1C 151.18 75.70 1.5 314. 305. 28.1 PB-214 
2C 155.72 77.97 1.5 309. 338. 26.2 PB-214 
3 187.35 93.76 1.5 458. 152. 47.5 TH-234 
4 420.21 210.07 1.3 222. 125. 40.9 NP-239 
5 478.75 239.32 1.4 299. 1172. 7.4 PB-212 
6 541.74 270.79 1.1 108. 97. 38.7 
7 601.99 300.89 1.3 110. 69. 51.6 PB-212 
8 657.27 328.51 0.9 80. 70. 45.0 LA-140 
9 678.16 338.95 1.4 76. 229. 17.1 AC-228 

10 705.37 352.54 1.4 76. 45. 64.8 PB-214 
11C 1022.69 511.12 1.9 52. 97. 30 . .i;l TL-208,NA-22, 

ANN-RD 
12 1167.50 583.51 2.0 56. 299. 13.6 TL-208 
13 1455.17 727.33 1.3 44. 52. 49.3 BI-212 
14 1571.63 785.57 1.0 18. 15. 101.2 BI-212,PB-214, 

PA234M 
15 1721.46 860.51 1.7 19. 33. 55.0 TL-208,BI-212 
16 1822.97 911.28 2.0 26. 192. 16.5 AC-228 
17 1938.74 969.20 1.9 58. 80. 38.6 AC-228,RU-105 
18 2493.46 1246.79 1.1 2 . 8 . 85.9 

,;·~:9 2922.05 1461.36 0.8 9. 48. 35.9 K-40 \ /j ... • > 
" 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

1 Multiplets processed. 

c - Multiplet Analysis converged normally 



hgtrw 04-DEC-95 12:06:03 

tlmple: C-26 Doil 
ta collected on 04-DEC-95 at 11:49:04 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
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 

J:jE-7 
HF-181 
RU-103 
KR-85 

R A D I 0 N U C L I D E A N A L Y S I S 

Activity Concentration in pCi /gm 
Decay 

R E P 0 R T 

Measured Error corrected Error 

LLD<6.21E+00 
LLD<5.05E+01 
LLD<3.98E+02 
LLD<3.51E+00 
LLD<2.03E+01 
LLD<1.39E+00 
LLD<4.60E-01 
LLD<1.76E+00 
LLD<3.40E+00 
LLD<3.81E-01 
LLD<2.95E+00 
LLD<6.57E-01 
LLD<4.57E-01 
LLD<1.58E+01 
LLD<1.94E+00 
LLD<3.94E-01 
LLD<9.97E+00 
LLD<9.42E-01 
LLD<4.50E+00 
LLD<4.25E-01 
LLD<4.84E+00 
LLD<4.93E+00 

1. 31E+01 +
LLD<1.13E+01 
LLD<3.92E-01 
LLD<1.53E+00 
LLD<5.97E-01 
LLD<2.70E+00 
LLD<4.54E-01 
LLD<4.38E-01 
LLD<3.61E+00 
LLD<2.72E+00 
LLD<1.00E+01 

9.95E-01 +
LLD<7.69E-01 
LLD<4.90E-01 
LLD<5.81E-01 
LLD<8.37E-01 
LLD<1.66E+01 
LLD<4.24E-01 
LLD<1.22E+00 
LLD<1.29E+02 
LLD<3.56E+00 
LLD<5.48E-01 
LLD<4.49E-01 
LLD<1.31E+02 

LLD<6.21E+00 
LLD<5.05E+01 
LLD<3.98E+02 
LLD<3.51E+00 
LLD<2.03E+01 
LLD<1.39E+00 
LLD<4.60E-01 
LLD<1.76E+00 
LLD<3.40E+00 
LLD<3.81E-01 
LLD<2.95E+00 
LLD<6.57E-Ol 
LLD<4.57E-01 
LLD<1.58E+01 
LLD<1.94E+00 
LLD<3.94E-01 
LLD<9.97E+00 
LLD<9.42E-01 
LLD<4.50E+00 
LLD<4.25E-01 
LLD<4.84E+00 
LLD<4.93E+00 

1.06E+00 1.31E+01 
LLD<1.13E+01 
LLD<3.92E-01 
LLD<1.53E+00 
LLD<5.97E-01 
LLD<2.70E+00 
LLD<4.54E-01 
LLD<4.38E-01 
LLD<3.61E+00 
LLD<2.72E+00 
LLD<1.00E+01 

6.45E-01 9.95E-01 
LLD<7.69E-01 
LLD<4.90E-01 
LLD<5.81E-01 
LLD<8.37E-01 
LLD<1.66E+01 
LLD<4.24E-01 
LLD<1.22E+00 
LLD<1.29E+02 
LLD<3.56E+00 
LLD<5.48E-01 
LLD<4.49E-01 
LLD<1.31E+02 

+- 1.06E+00 

+- 6.45E-01 



SR-85 LLD<5.72E-01 LLD<5.72E-01 
I-133 LLD<4.94E-01 LLD<4.94E-01 
BA-140 LLD<1.80E+00 LLD<1.80E+00 

#-91M LLD<5.46E-01 LLD<5.46E-01 
207 LLD<4.78E-01 LLD<4.78E-01 

\ -L-208 1.08E+01 +- 1.50E+00 1.08E+01 +- 1. 50E+00 
SB-124 LLD<5.26E-01 LLD<5.26E-01 
CS-134 LLD<6.33E-01 LLD<6.33E-01 
BI-214 LLD<1.17E+00 LLD<1.17E+00 
RU-106 LLD<5.84E+00 LLD<5.84E+00 
LA-142 LLD<1.03E+00 LLD<1.03E+00 
AG-110M LLD<6.16E-01 LLD<6.16E-01 
NB-97 LLD<5.96E-01 LLD<5.96E-01 
CS-137 LLD<5.65E-01 LLD<5.65E-01 
I-132 LLD<6.03E-01 LLD<6.03E-01 
W-187 LLD<1.87E+00 LLD<1.87E+00 
ZR-97 LLD<5.48E-01 LLD<5.48E-01 
ZR-95 LLD<1.05E+00 LLD<1.05E+00 
NB-95 LLD<5.63E-01 LLD<5.63E-01 
TL-210 LLD<4.46E+00 LLD<4.46E+00 
C0-58 LLD<4.55E-01 LLD<4.55E-01 
CS-136 LLD<4.58E-01 LLD<4.58E-01 
MN-54 LLD<5.14E-01 LLD<5.14E-01 
C0-56 LLD<4.82E-01 LLD<4.82E-01 
I-134 LLD<S.SOE-01 LLD<5.50E-01 
TL-207 LLD<3.77E+02 LLD<3.77E+02 
Y-88 LLD<5.07E-01 LLD<5.07E-01 
AC-228 1.28E+01 +- 2.13E+00 1.28E+01 +- 2.13E+00 
EU-152 LLD<9.44E+00 LLD<9.44E+00 

!"'~'.234M LLD<4.15E+00 LLD<4.15E+00 
\ ,;~?!91 LLD<1.55E+00 LLD<1.55E+00 

RB-89 LLD<7.82E-01 LLD<7.82E-01 
FE-59 LLD<8.57E-01 LLD<8.57E-01 
ZN-65 LLD<1.27E+00 LLD<1.27E+00 
SC-46 LLD<4.01E-01 LLD<4.01E-01 
TA-182 LLD<1.20E+00 LLD<l.20E+00 
I-135 LLD<1.51E+00 LLD<l.51E+00 
CL-39 LLD<1.05E+00 LLD<l.OSE+OO 
NA-22 LLD<4.43E-01 LLD<4.43E-01 
AR-41 LLD<5.92E-01 LLD<5.92E-01 
C0-60 LLD<5.12E-01 LLD<5.12E-01 
NA-24 LLD<5.67E-01 LLD<S·. 67E-01 
SR-92 LLD<5.81E-01 LLD<5.81E-01 
SCH-000 LLD<2.87E+00 LLD<2.87E+00 
CS-138 LLD<6.62E-01 LLD<6.62E-01 
K-40 1.17E+01 +- 4.22E+00 1.17E+01 +- 4.22E+00 
KR-88 LLD<4.18E+00 LLD<4.18E+00 
TL-209 LLD<1.84E+00 LLD<1.84E+00 
LA-140 LLD<5.92E-01 LLD<5.92E-01 
AL-26 LLD<7.15E-01 LLD<7.1SE-01 
MN-56 LLD<1.08E+00 LLD<1.08E+00 
RB-88 LLD<3.60E+00 LLD<3.60E+00 

-------------------- --------------------
Total 4.94E+01 +- 5.11E+00 4.94E+01 +- 5.11E+00 

r 
', 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0076 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

.~-'ltroid Energy Net Area Error Gannnas/sec 
mnel keV counts % 

151.18 75.70 305. 28.1 7.65E+01 
155.72 77.97 338. 26.2 7.78E+01 
187.35 93.76 152. 47.5 2.23E+01 
420.21 210.07 125. 40.9 1.34E+01 
541.74 270.79 97. 38.7 1. 44E+01 
601.99 300.89 69. 51.6 1.12E+01 
657.27 328.51 70. 45.0 1.24E+01 
678.16 338.95 229. 17.1 4.15E+01 

1455.17 727.33 52. 49.3 2.05E+01 
1571.63 785.57 15. 101.2 6.33E+00 
1721.46 860. 51· 33. 55.0 1.53E+01 
1938.74 969.20 80. 38.6 4.07E+01 
2493.46 1246.79 8. 85.9 5.11E+00 

0*@ 
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GAMMA S P E C T R U M A N A L Y S I S * 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 04-DEC-95 12:40:01 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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 SD0062 
Measured by: dlv 

Sample Description: Pile L C-108, C-109 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 5.7900E+02 gm I Conversion Factor: 1.0000E+00 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 04-DEC-95 at 12:07:24 

COLLECT Live Time: 
Real Time: 
Dead Time: 

1200. seconds 
1203. seconds 

0.25 t 

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 04-DEC-95 12:40:01 

p E A K ANA L y s I s 
PK Centroid Energy FWHM Backgnd Net Area Error Nuclides 

channel keV keV counts counts % 

1 128.01 64.13 1.4 199. 124. 37.0 TH-234· 
2 186.58 93.38 1.8 452. 610. 13.6 TH-234,TH-234 
3C 372.73 186.36 1.4 123. 399. 17.5 U-235 I RA-226 
4 478.52 239.20 1.6 159. 289. 18.0 PB-212 
5 591.78 295.78 1.8 63. 71. 41.2 PB-214 
6 678.10 338.92 1.7 46. 66. 38.8 AC-228 
7 705.22 352.46 1.7 73. 115. 29.9 PB-214 
8 1022.81 511.18 2.1 27. 35. 54.5 TL-208,NA-22, 

ANN-RD 
9 1167.34 583.43 0.9 34. 67. 36.7 TL-208 

10 1219.59 609.55 1.3 16. 91. 24.7 BI-214 
11 1324.12 661.81 1.6 25. 122. 21.8 CS-137 
12 1455.29 727.40 3.1 11. 29. 50.2 BI-212 
13 1485.40 742.45 1.5 16. . 13. 114.4 PA234M,ZR-97 
14 1722.82 861.19 2.4 12. 17. 83.1 TL-208,BI-212 
15 1822.38 910.99 1.7 15. 63. 31.2 AC-228 
16$ 1938.74 969.20 1.9 6 . 27. 52.0 AC-228,RU-105 
17 2002.74 1001.21 0.9 13. 28. 55.2 PA234M 
18 2921.86 1461.26 2.2 9. 124. 19.6 K-40 

~"" 
\,_.Jfi 

at 1.96 sigma Error Quotation 
Peak Confidence Level at 95.0% 

2 Multiplets processed. 

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



hgtrw 04-DEC-95 12:40:01 

t mple: Pile L C-108, C-109 
ta collected on 04-DEC-95 at 12:07:24 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
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 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<4.21E+00 
3.46E+01 +

LLD<2.43E+02 
LLD<1.68E+00 
LLD<1.51E+01 
LLD<7.30E-01 
LLD<2.42E-01 
LLD<9.09E-01 
LLD<1.81E+00 
LLD<2.38E-01 
LLD<1.53E+00 
LLD<3.51E-01 
LLD<2.36E-01 
LLD<8.30E+00 
LLD<1.08E+00 
LLD<2.10E-01 

2.68E+01 +
LLD<8.82E-01 
LLD<3.90E+00 
LLD<1.92E-01 
LLD<1.94E+00 
LLD<1.75E+00 

2.00E+00 +
LLD<5.50E+00 
LLD<1.87E-01 
LLD<7.85E-01 
LLD<2.83E-01 
LLD<1.30E+00 
LLD<2.31E-01 
LLD<2.24E-01 
LLD<2.07E+00 
LLD<1.06E+00 
LLD<9.99E+00 

1.74E+00 +
LLD<5.38E-01 
LLD<2.09E-01 
LLD<3.31E-01 
LLD<4.49E-01 
LLD<9.79E+00 
LLD<2.30E-01 
LLD<7.59E-01 
LLD<6.91E+01 
LLD<2.39E+00 
LLD<3.24E-01 
LLD<2.43E-01 
LLD<5.88E+01 

LLD<4.21E+00 
1.31E+01 3.46E+01 +- 1.31E+01 

LLD<2.43E+02 
LLD<1.68E+00 
LLD<1.51E+01 
LLD<7.30E-01 
LLD<2.42E-01 
LLD<9. 09E-01 . 
LLD<1.81E+00 
LLD<2.38E-01 
LLD<1.53E+00 
LLD<3.51E-01 
LLD<2.36E-01 
LLD<8.30E+00 
LLD<1.08E+00 
LLD<2.10E-01 

4.74E+00 2.68E+01 +- 4.74E+00 
LLD<8.82E-01 
LLD<3.90E+00 
LLD<1.92E-01 
LLD<1.94E+00 
LLD<1.75E+00 

3.66E-01 2.00E+00 +- 3.66E-01 
LLD<5.50E+00 
LLD<1.87E-01 
LLD<7.85E-01 
LLD<2.83E-01 
LLD<1.30E+00 
LLD<2.31E-01 
LLD<2.24E-01 
LLD<2.07E+00 
LLD<1.06E+00 
LLD<9.99E+00 

5.20E-01 1.74E+00 +- 5.20E-01 
LLD<5.38E-01 
LLD<2.09E-01 
LLD<3.31E-01 
LLD<4.49E-01 
LLD<9.79E+00 
LLD<2.30E-01 
LLD<7.59E-01 
LLD<6.91E+Ol 
LLD<2.39E+00 
LLD<3.24E-01 
LLD<2.43E-01 
LLD<5.88E+Ol 



PEAKS NOT USED IN ANALYSIS 

- ·ntroid Energy Net Area Error Gammas/sec 
~nnel keV counts % 

678.78 339.26 29. 59.1 5.34E+00 
3529.57 1765.66 14. 52.4 1.04E+01 

0~@ 





0 C -IV 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * 

GAMMA S P E C T R U M A N A L Y S I S 
* 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 04-DEC-95 14:54:44 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 
Detector Number: 

1 
1 

I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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 SD0068 

Measured by: dlv 

Sample Description: Pile 0 C-125 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 6.5300E+02 gm I Conversion Factor: 1.0000E+00 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 04-DEC-95 at 14:40:31 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 



hgtrw 

• p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1C 479.37 239.63 1.4 
2 706.33 353.02 2.1 
3$ 1023.13 511.34 1.1 

4 1167.72 583.62 2.2 
5 1220.40 609.95 1.7 
6 1823.42 911.51 2.3 
7 2922.44 1461.55 2.0 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

2 Multiplets processed. 

ANA L 

Backgnd 
counts 

53. 
34. 

6 . 

15. 
13. 

6. 
15. 

c - Multiplet Analysis converged normally 

04-DEC-95 14:54:44 

y s I S 

Net Area Error Nuclides 
counts % 

123. 30.3 
69. 35.0 
16. 69.8 TL-208,NA-22, 

ANN-RD 
31. 52.3 TL-208 
47. 37.6 BI-214 
33. 41.1 AC-228 
73. 29.3 K-40 

$ - Multiplet Analysis Terminated because of no CHI-SQ improvement 

• 

• 

,~, 

""·· 



hgtrw 04-DEC-95 14:54:44 

~mple: Pile 0 C-125 
-~-ta collected on 04~DEC-95 at 14:40:31 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 
BA-139 

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 

~-7 

HF-181 
RU-103 
KR-85 

R A D I 0 N U C L I D E A N A L Y S I S 

Activity Concentration in pCi /gm 
Decay 

R E P 0 R T 

Measured Error corrected Error 

LLD<3.13E+00 
LLD<3.02E+01 
LLD<2.11E+02 
LLD<1.80E+00 
LLD<1.23E+01 
LLD<7.21E-01 
LLD<2.39E-01 
LLD<9.90E-01 
LLD<1.91E+00 
LLD<2.28E-01 
LLD<1.92E+00 
LLD<4.02E-01 
LLD<2.34E-01 
LLD<9.31E+00 
LLD<1.31E+00 
LLD<2.67E-01 
LLD<5.26E+00 
LLD<5.15E-01 
LLD<2.45E+00 
LLD<2.05E-01 
LLD<2.38E+00 
LLD<2.44E+00 
LLD<6.87E-01 
LLD<6.73E+00 
LLD<2.67E-01 
LLD<9.17E-01 
LLD<4.26E-01 
LLD<1.56E+00 
LLD<3.30E-01 
LLD<2.88E-01 
LLD<2.36E+00 
LLD<1.31E+00 
LLD<9.04E+00 
LLD<8.56E-01 
LLD<6.41E-01 
LLD<3.17E-01 
LLD<3.43E-01 
LLD<5.16E-01 
LLD<9.88E+00 
LLD<2.93E-01 
LLD<8.57E-01 
LLD<7.65E+01 
LLD<2.31E+00 
LLD<3.10E-01 
LLD<3.04E-01 
LLD<7.86E+01 

LLD<3.13E+00 
LLD<3.02E+01 
LLD<2.11E+02 
LLD<1.80E+00 
LLD<1.23E+01 
LLD<7.21E-01 
LLD<2.39E-01 
LLD<9.90E-01 
LLD<1.91E+00 
LLD<2.28E-01 
LLD<1.92E+00 
LLD<4.02E-01 
LLD<2.34E-01 
LLD<9.31E+00 
LLD<1.31E+00 
LLD<2.67E-01 
LLD<5.26E+00 
LLD<5.15E-01 
LLD<2.45E+00 
LLD<2.05E-01 
LLD<2.38E+00 
LLD<2.44E+00 
LLD<6.87E-01 
LLD<6.73E+00 
LLD<2.67E-01 
LLD<9.17E-01 
LLD<4.26E-01 
LLD<1.56E+00 
LLD<3.30E-01 
LLD<2.88E-01 
LLD<2.36E+00 
LLD<1.31E+00 
LLD<9.04E+00 
LLD<8.56E-01 
LLD<6.41E-01 
LLD<3.17E-01 
LLD<3.43E-01 
LLD<5.16E-01 
LLD<9.88E+00 
LLD<2.93E-01 
LLD<8.57E-01 
LLD<7.65E+01 
LLD<2.31E+00 
LLD<3.10E-01 
LLD<3.04E-01 
LLD<7.86E+01 



SR-85 LLD<3.44E-01 LLD<3.44E-01 
I-133 LLD<3.20E-01 LLD<3.20E-01 ,~,-.·\ 
BA-140 LLD<1.20E+00 LLD<1.20E+00 

.91M LLD<3.61E-01 LLD<3.61E-01 
-207 LLD<3.20E-01 LLD<3.20E-01 

TL-208 1.21E+00 +- 6.35E-01 1.21E+00 +- 6.35E-01 
SB-124 LLD<3.65E-01 LLD<3.65E-01 
CS-134 LLD<5.71E-01 LLD<5.71E-01 
BI-214 1.63E+00 +- 6.15E-01 1.63E+00 +- 6.15E-01 
RU-106 LLD<3.59E+00 LLD<3.59E+00 
LA-142 LLD<6.05E-01 LLD<6.05E-01 
AG-110M LLD<7.44E-01 LLD<7.44E-01 
NB-97 LLD<7.17E-01 LLD<7.17E-01 
CS-137 LLD<4.77E-01 LLD<4.77E-01 
I-132 LLD<5.54E-01 LLD<5.54E-01 
W-187 LLD<1.08E+00 LLD<1.08E+00 
ZR-97 LLD<4.09E-01 LLD<4.09E-01 
ZR-95 LLD<7.36E-01 LLD<7.36E-01 
NB-95 LLD<3.81E-01 LLD<3.81E-01 
TL-210 LLD<1.92E+00 LLD<1.92E+00 
C0-58 LLD<3.24E-01 LLD<3.24E-01 
CS-136 LLD<3.69E-01 LLD<3.69E-01 
MN-54 LLD<3.62E-01 LLD<3.62E-01 
C0-56 LLD<2.82E-01 LLD<2.82E-01 
I-134 LLD<3.54E-01 LLD<3.54E-01 
TL-207 LLD<3.16E+02 LLD<3.16E+02 
Y-88 LLD<4.29E-01 LLD<4.29E-01 
AC-228 2.38E+00 +- 9.82E-01 2.38E+00 +- 9.82E-01 ·~ .-152 LLD<4.29E+00 LLD<4.29E+00 

. . ') 

-234M LLD<4.55E+00 LLD<4.55E+00 
-91 LLD<1.38E+00 LLD<1.38E+00 

RB-89 LLD<1.02E+00 LLD<1.02E+00 
FE-59 LLD<8.89E-01 LLD<8.89E-01 
ZN-65 LLD<1.33E+00 LLD<1.33E+00 
SC-46 LLD<5.80E-01 LLD<5.80E-01 
TA-182 LLD<1.66E+00 LLD<1.66E+00 
I-135 LLD<1.39E+00 LLD<1.39E+00 
CL-39 LLD<8.02E-01 LLD<8.02E-01 
NA-22 LLD<3.27E-01 LLD<3.27E-01 
AR-41 LLD<3.12E-01 LLD<3.12E-01 
C0-60 LLD<3.58E-01 LLD<3.58E-01 
NA-24 LLD<4.09E-01 LLD<4.09E-01 
SR-92 LLD<3.82E-01 LLD<3.82E-01 
SCH-000 LLD<2.29E+00 LLD<2.29E+00 
CS-138 LLD<5.55E-01 LLD<5.55E-01 
K-40 1.93E+01 +- 5.71E+00 1.93E+01 +- 5.71E+00 
KR'-88 LLD<3.10E+00 LLD<3.10E+00 
TL-209 LLD<9.73E-01 LLD<9.73E-01 
LA-140 LLD<3.71E-01 LLD<3.71E-01 
AL-26 LLD<2.88E-01 LLD<2.88E-01 
MN-56 LLD<1.82E+00 LLD<1.82E+00 
RB-88 LLD<1.29E+00 LLD<1.29E+00 

-------------------- --------------------
Total 2.46E+01 +- 5.86E+00 2.46E+01 +- 5.86E+00 ·~ .. 

• 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0068 

,~~~J\ 
\ !,.,<, •• iJ~' 

.. , 



•
- ntroid 

annel 

479.37 
706.33 

Ot\9 

• 

• 

PEAKS NOT USED IN ANALYSIS 

Energy Net Area Error Gammas/sec 
keV counts % 

239.63 123. 30.3 1.61E+01 
353.02 69. 35.0 1.30E+Ol 



p;/1!, 

II"* * * * * * * * * * * 
GAMMA 

* 

c -/"l.f 
* * * * * * * * * 

S P E C T R U M 

* * * * * * * * * 

A N A L Y S I S 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 04-DEC-95 15:17:51 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

~~. 
'L~isr~lar Output . 
~alysis of Spectrum saved in Disk File SD0069 

Measured by: dlv 

Sample Description: H: C-121 Soil 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 5.6900E+02 gm I Conversion Factor: 1.0000E+00 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 04-DEC-95 at 14:57:23 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 



hgtrw 

• p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 477.94 238.91 1.6 
2C 704.13 351.92 2.3 
3 1166.14 582.83 2.0 
4 1219.37 609.44 2.5 
5 1323.67 661.58 1.3 
6 2921.15 1460.91 1.4 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

A NA L 

Backgnd 
counts 

73. 
21. 

7. 
15. 
11. 

4 . 

C - Multiplet Analysis converged normally 

• 

• 

04-DEC-95 15:17:51 ~-' 

y s I S 

Net Area Error Nuclides 
counts % 

99. 33.8 PB-212 
62. 33.8 BI-211,PB-214 
31. 44.1 TL-208 
30. 53.2 BI-214 

119. 19.8 CS-137 
60. 28.0 K-40 



hgtrw 04-DEC-95 15:17:51 

~~mple: H: C-121 Soil 
1 ta collected on 04-DEC-95 at 14:57:23 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 
BA-139 

Jllll"'":':~ 13 9 
t ~;;:-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 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<3.93E+00 LLD<3.93E+00 
LLD<3.25E+01 LLD<3.25E+01 
LLD<2.29E+02 LLD<2.29E+02 
LLD<1.96E+00 LLD<1.96E+00 
LLD<1.17E+01 LLD<1.17E+01 
LLD<7.86E-01 LLD<7.86E-01 
LLD<2.61E-01 LLD<2.61E-01 
LLD<1.12E+00 LLD<1.12E+00 
LLD<1.99E+00 LLD<1.99E+00 
LLD<2.30E-01 LLD<2.30E-01 
LLD<1.83E+00 LLD<1.83E+00 
LLD<4.28E-01 LLD<4.28E-01 
LLD<3.03E-01 LLD<3.03E-01 
LLD<1.15E+01 LLD<1.15E+01 
LLD<1.36E+00 LLD<1.36E+00 
LLD<2.76E-01 LLD<2.76E-01 
LLD<6.40E+00 LLD<6.40E+00 
LLD<6.06E-01 LLD<6.06E-01 
LLD<3.12E+00 LLD<3.12E+00 
LLD<2.76E-01 LLD<2.76E-01 
LLD<2.88E+00 LLD<2.88E+00 
LLD<2.19E+00 LLD<2.19E+00 

1.38E+00 +- 4.67E-01 1.38E+00 +- 4.67E-01 
LLD<6.08E+00 LLD<6.08E+00 
LLD<2.59E-01 LLD<2.59E-01 
LLD<9.80E-01 LLD<9.80E-01 
LLD<4.24E-01 LLD<4.24E-01 
LLD<1.94E+00 LLD<1.94E+00 
LLD<3.37E-01 LLD<3.37E-01 
LLD<3.96E-01 LLD<3.96E-01 
LLD<2.41E+00 LLD<2.41E+00 
LLD<1.09E+00 LLD<1.09E+00 

1.45E+01 +- 4.91E+00 1.45E+01 +- 4.91E+00 
1.69E+00 +- 5.73E-01 1. 69E+00 +- 5.73E-01 

LLD<8.34E-01 LLD<8.34E-01 
LLD<3.68E-01 LLD<3.68E-01 
LLD<4.73E-01 LLD<4.73E-01 
LLD<6.96E-01 LLD<6.96E-01 
LLD<1.15E+01 LLD<1.15E+01 
LLD<3.22E-01 LLD<3.22E-01 
LLD<1.02E+00 LLD<1.02E+00 
LLD<9.76E+01 LLD<9.76E+01 
LLD<2.95E+00 LLD<2.95E+00 
LLD<3.79E-01 LLD<3.79E-01 
LLD<3.42E-01 LLD<3.42E-01 
LLD<7.41E+01 LLD<7.41E+01 



SR-85 LLD<3.24E-01 LLD<3.24E-01 
I-133 LLD<3.97E-01 LLD<3.97E-01 ~ 

BA-140 LLD<1.47E+00 LLD<1.47E+00 

·-91M LLD<3.41E-01 LLD<3.41E-01 
I-207 LLD<3.12E-01 LLD<3.12E-01 

lL-208 LLD<1.25E+00 LLD<1.25E+00 
SB-124 LLD<3.64E-01 LLD<3.64E-01 
CS-134 LLD<7.05E-01 LLD<7.05E-01 
BI-214 1.19E+00 +- 6.35E-01 1.19E+00 +- 6.35E-01 
RU-106 LLD<3.02E+00 LLD<3.02E+00 
LA-142 LLD<7.05E-01 LLD<7.05E-01 
AG-110M LLD<1.31E+00 LLD<1.31E+00 
NB-97 LLD<1.24E+00 LLD<1.24E+00 
CS-137 2.24E+00 +- 4.48E-01 2.24E+00 +- 4.48E-01 
I-132 LLD<7.95E-01 LLD<7.95E-01 
W-187 LLD<1.25E+00 LLD<1.25E+00 
ZR-97 LLD<4.38E-01 LLD<4.38E-01 
ZR-95 LLD<5.99E-01 LLD<5.99E-01 
NB-95 LLD<3.57E-01 LLD<3.57E-01 
TL-210 LLD<2.27E+00 LLD<2.27E+00 
C0-58 LLD<3.31E-01 LLD<3.31E-01 
CS-136 LLD<3.58E-01 LLD<3.58E-01 
MN-54 LLD<3.29E-01 LLD<3.29E-01 
C0-56 LLD<3.76E-01 LLD<3.76E-01 
I-134 LLD<4.45E-01 LLD<4.45E-01 
TL-207 LLD<3.46E+02 LLD<3.46E+02 
Y-88 LLD<5.49E-01 LLD<5.49E-01 
AC-228 LLD<2.13E+00 LLD<2.13E+00 ~. 
EU-152 LLD<4.41E+00 LLD<4.41E+00 f: 

ff 

·-234M LLD<4.43E+00 LLD<4.43E+00 
-91 LLD<1.10E+00 LLD<1.10E+00 

RB-89 LLD<7.84E-01 LLD<7.84E-01 
FE-59 LLD<7.03E-01 LLD<7.03E-01 
ZN-65 LLD<1.50E+00 LLD<1.50E+00 
SC-46 LLD<6.08E-01 LLD<6.08E-01 
TA-182 LLD<1.60E+00 LLD<1.60E+00 
1-135 LLD<1.84E+00 LLD<1.84E+00 
CL-39 LLD<1.00E+00 LLD<1.00E+00 
NA-22 LLD<5.09E-01 LLD<5.09E-01 
AR-41 LLD<5.46E-01 LLD<5.46E-01 
C0-60 LLD<4.48E-01 LLD<.4 .48E-01 
NA-24 LLD<4.62E-01 LLD<4.62E-01 
SR-92 LLD<5.03E-01 LLD<5.03E-01 
SCH-000 LLD<1.59E+00 LLD<1.59E+00 
CS-138 LLD<6.60E-01 LLD<6.60E-01 
K-40 1.81E+01 +- 5.13E+00 1. 81E+Ol +- 5.13E+00 
KR-88 LLD<4.08E+00 LLD<4.08E+00 
TL-209 LLD<1.40E+00 LLD<1.40E+00 
LA-140 LLD<2.98E-01 LLD<2.98E-01 
AL-26 LLD<2.62E-01 LLD<2.62E-01 
MN-56 LLD<9.84E-01 LLD<9.84E-01 
RB-88 LLD<5.45E-01 LLD<5.45E-01 

-------------------- --------------------
Total 3.91E+01 +- 7.18E+00 3.91E+01 +- 7.18E+00 ~ 

• 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0069 



PEAKS NOT USED IN ANALYSIS 

.ntroid Energy Net Area Error Ganunas/sec 
~---) 

annel keV counts % 

1166.14 582.83 31. 44.1 9.88E+00 
0:@ 

• 

• 



c 
J 
i ' * * * * * * * * * * 

GAMMA 
* 

C-/3) , 
* * * * * * * * * 

S P E C T R U M 

* * * * * * * * * * * 

A N A L Y S I S 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 04-DEC-95 15:38:33 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

~'-'"'"" I "~Ldlllar Output. 
"·~alysis of Spectrum saved in Disk File SD0070 

Measured by: dlv 

Sample Description: C: C-137, 142 Soil 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 6.6700E+02 gm I Conversion Factor: 1.0000E+00 Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 04-DEC-95 at 15:19:07 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 



hgtrw 

• p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.08 238.98 2.5 
2 704.46 352.08 1.6 
3 926.89 463.24 1.8 
4C 1218.56 609.04 2.6 
5 1323.91 661.70 2.4 
6 2920.93 1460.80 1.9 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

ANA L 

Backgnd 
counts 

76. 
15. 
15. 
13. 

3. 
4. 

C - Multiplet Analysis converged normally 

• 

• 

04-DEC-95 15:38:33 
-~-

'\ 

y s I S 

Net Area Error Nuclides 
counts % 

146. 25.0 PB-212 
75. 27.7 PB-214 
15. 94.7 CS-138 
51. 38.2 XE-135,BI-214 
49. 29.7 CS-137 
82. 23.2 K-40 



hgtrw 04-DEC-95 15:38:33 

~ample: C: C-137, 142 Soil 
' ta collected on 04-DEC-95 at 15:19:07 
~ccayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 
BA-139 

~-139 
.· ::?, 226 '\. ··x-

~,~·":'"'..,.· 

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 
#"""' - - 2 12 

HF-181 
RU-103 
KR-85 

R A D I 0 N U C L I D E A N A L Y S I S 

Activity Concentration in pCi /gm 
Decay. 

R E P 0 R T 

Measured Error corrected Error 

LLD<3.50E+00 
LLD<2.75E+01 
LLD<2.17E+02 
LLD<1.85E+00 
LLD<1.11E+01 
LLD<7.9SE-01 
LLD<2.64E-01 
LLD<1.12E+00 
LLD<2.03E+00 
LLD<2.41E-01 
LLD<1.79E+00 
LLD<3.86E-01 
LLD<2.76E-01 
LLD<1.03E+01 
LLD<1.11E+00 
LLD<2.25E-01 
LLD<5.58E+00 
LLD<6.1SE-01 
LLD<3.11E+00 
LLD<2.51E-01 
LLD<3.09E+00 
LLD<1.99E+00 

1.73E+00 +
LLD<6.52E+00 
LLD<2.2SE-01 
LLD<8.83E-01 
LLD<4.00E-01 
LLD<1.47E+00 
LLD<2.93E-01 
LLD<3.05E-01 
LLD<2.4SE+00 
LLD<1.03E+00 
LLD<7.69E+00 

1.7SE+00 +
LLD<7.22E-01 
LLD<2.71E-01 
LLD<4.36E-01 
LLD<5.51E-01 
LLD<9.28E+00 
LLD<2.87E-01 
LLD<8.83E-01 
LLD<8.38E+01 
LLD<2.80E+00 
LLD<3.32E-01 
LLD<2.98E-01 
LLD<6.08E+01 

LLD<3.50E+00 
LLD<2.75E+01 
LLD<2.17E+02 
LLD<1.85E+00 
LLD<1.11E+01 
LLD<7.95E-01 
LLD<2.64E-01 
LLD<1.12E+00 
LLD<2.03E+00 
LLD<2.41E-01 
LLD<1.79E+00 
LLD<3.86E-01 
LLD<2.76E-01 
LLD<1.03E+01 
LLD<1.11E+00 
LLD<2.25E-01 
LLD<5.58E+00 
LLD<6.1SE-01 
LLD<3.11E+00 
LLD<2.51E-01 
LLD<3.09E+00 
LLD<1.99E+00 

4.36E-01 1.73E+00 
LLD<6.52E+00 
LLD<2.2SE-01 
LLD<8.83E-01 
LLD<4.00E-01 
LLD<1.47E+00 
LLD<2.93E-01 
LLD<3.05E-01 
LLD<2.45E+00 
LLD<1.03E+00 
LLD<7.69E+00 

4.85E-01 1.75E+00 
LLD<7.22E-01 
LLD<2.71E-01 
LLD<4.36E-01 
LLD<5.51E-01 
LLD<9.28E+00 
LLD<2.87E-01 
LLD<8.83E-01 
LLD<8.38E+01 
LLD<2.80E+00 
LLD<3.32E-01 
LLD<2.98E-01 
LLD<6.08E+01 

+- 4.36E-01 

+- 4.8SE-01 



SR-85 LLD<2.66E-01 LLD<2.66E-01 
I-133 LLD<3.22E-01 LLD<3.22E-01 
BA-140 LLD<1.14E+00 LLD<1.14E+00 

.91M LLD<2.95E-01 LLD<2.95E-01 
-207 LLD<2.69E-01 LLD<2.69E-01 

l"L-208 LLD<1.30E+00 LLD<1.30E+00 
SB-124 LLD<3.96E-01 LLD<3.96E-01 
CS-134 LLD<6.10E-01 LLD<6.10E-01 
BI-214 1.73E+00 +- 6.63E-01 1.73E+00 +- 6.63E-01 
RU-106 LLD<3.31E+00 LLD<3.31E+00 
LA-142 LLD<4.51E-01 LLD<4.51E-01 
AG-110M LLD<6.64E-01 LLD<6.64E-01 
NB-97 LLD<6.23E-01 LLD<6.23E-01 
CS-137 7.91E-01 +- 2.36E-01 7.91E-01 +- 2.36E-01 
I-132 LLD<4.56E-01 LLD<4.56E-01 
W-187 LLD<1.21E+00 LLD<1.21E+00 
ZR-97 LLD<2.96E-01 LLD<2.96E-01 
ZR-95 LLD<4.21E-01 LLD<4.21E-01 
NB-95 LLD<4.03E-01 LLD<4.03E-01 
TL-210 LLD<2.21E+00 LLD<2.21E+00 
C0-58 LLD<4.14E-01 LLD<4.14E-01 
CS-136 LLD<2.99E-01 LLD<2.99E-01 
MN-54 LLD<3.88E-01 LLD<3.88E-01 
C0-56 LLD<3.47E-01 LLD<3.47E-01 
I-134 LLD<3.90E-01 LLD<3.90E-01 
TL-207 LLD<3.54E+02 LLD<3.54E+02 
Y-88 LLD<4.93E-01 LLD<4.93E-01 
AC-228 LLD<1.64E+00 LLD<1.64E+00 ~ 
EU-152 LLD<4.18E+00 LLD<4.18E+00 l) 

,;;~ 

·-234M LLD<4.22E+00 LLD<4.22E+00 
-91 LLD<1.24E+00 LLD<1.24E+00 

RB-89 LLD<7.50E-01 LLD<7.50E-01 
FE-59 LLD<7.21E-01 LLD<7.21E-01 
ZN-65 LLD<1.11E+00 LLD<1.11E+00 
SC-46 LLD<4.85E-01 LLD<4.85E-01 
TA-182 LLD<1.12E+00 LLD<1.12E+00 
I-135 LLD<1.80E+00 LLD<1.80E+00 
CL-39 LLD<6.47E-01 LLD<6.47E-01 
NA-22 LLD<4.44E-01 LLD<4.44E-01 
AR-41 LLD<5.30E-01 LLD<5.30E-01 
C0-60 LLD<2.20E-01 LLD<2.20E-01 
NA-24 LLD<3.49E-01 LLD<3.49E-01 
SR-92 LLD<4.70E-01 LLD<4.70E-01 
SCH-000 LLD<1.84E+00 LLD<1.84E+00 
CS-138 LLD<6.08E-01 LLD<6.08E-01 
K-40 2.12E+01 +- 4.98E+00 2.12E+01 +- 4.98E+00 
KR'-88 LLD<2.86E+00 LLD<2.86E+00 
TL-209 LLD<1.25E+00 LLD<1.25E+00 
LA-140 LLD<4.42E-01 LLD<4.42E-01 
AL-26 LLD<2.55E-01 LLD<2.55E-01 
MN-56 LLD<1.45E+00 LLD<1.45E+00 
RB-88 LLD<2.09E+00 LLD<2.09E+00 

-------------------- --------------------
Total 2.72E+01 +- 5.07E+00 2.72E+01 +- 5.07E+00 ~ ,, 

• 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0\ 



Results saved in File SD0070 

.~ ... 
-.'1 

,,'.'!.';~; 



•

.... ntroid 
annel 

926.89 
01@ 

• 

• 

PEAKS NOT USED IN ANALYSIS 

Energy Net Area Error Gammas/sec 
keV counts % 

463.24 15. 94.7 3.72E+00 



() 
,.. *********************************** 

GAMMA S P E C T R U M 
* 

A N A L Y S I S 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 04-DEC-95 15:53:03 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number:. 

1.0 
1 

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. 

Jl!fFJ1;>. 
t .. "' 

~gular Output. 
Analysis of Spectrum saved in Disk File SD0071 
Measured by: dlv 

Sample Description: D: C-129, 136, 141 S 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 7.3500E+02 gm I Conversion Factor: 1.0000E+00 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 04-DEC-95 at 15:39:22 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600 .. seconds 
601. seconds 
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 



hgtrw 

• p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 477.80 238.84 1.6 
2C 591.58 295.68 1.7 
3C 600.53 300.16 1.7 
4 704.69 352.20 1.1 
5 927.12 463.36 0.8 
6 1167.83 583.67 2.3 
7$ 1219.07 609.29 1.2 
8 1324.05 661.77 1.1 
9 2921.02 1460.84 1.3 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

1 Multiplets processed. 

ANA L 

Backgnd 
counts 

73. 
22. 
25. 
29. 

8 . 
4. 

26. 
10. 

2. 

C - Multiplet Analysis converged normally 

04-DEC-95 15:53:03 

y s I S 

Net Area Error Nuclides 
counts % 

137. 26.0 PB-212 
62. 36.1 PB-214 
31. 40.8 PB-212 
58. 39.4 PB-214 
18. 67.5 CS-138 
41. 33.5 TL-208 
25. 78.0 BI-214 
20. 65.4 CS-137 
86. 22.1 K-40 

$ - Multiplet Analysis Terminated because of no CHI-SQ improvement 

• 

• 

·-· 

~. 
' 



hgtrw 04-DEC-95 15:53:03 

~mple: D: C-129, 136, 141 S 
:a collected on 04-DEC-95 at 15:39:22 

'"' :.;..~ecayed to 0. days, 0. 0000 hours BEFORE the start of COLLECT. 

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 
BA-139 

llllf'!; •. ~i; 13 9 
\ . j}-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 

.-.s-125 
r· -212 

HF-181 
RU-103 
KR-85 

R A D I 0 N U C L I D E A N A L Y S I S 

Activity Concentration in pCi /gm 
Decay 

R E P 0 R T 

Measured Error corrected Error 

LLD<3.23E+00 
LLD<2.58E+01 
LLD<2.12E+02 
LLD<1.62E+00 
LLD<9.71E+00 
LLD<7.0SE-01 
LLD<2.34E-01 
LLD<8.72E-01 
LLD<1.7SE+00 
LLD<2.04E-01 
LLD<1.45E+00 
LLD<3.84E-01 
LLD<2.27E-01 
LLD<8.67E+00 
LLD<1.24E+00 
LLD<2.52E-01 
LLD<5.38E+00 
LLD<4.96E-01 
LLD<2.50E+00 
LLD<2.25E-01 
LLD<2.42E+00 
LLD<1.80E+00 

1.47E+00 +
LLD<5.31E+00 
LLD<2.16E-01 
LLD<8.80E-01 
LLD<3.28E-01 
LLD<1.36E+00 
LLD<2.89E-01 
LLD<2.47E-01 
LLD<2.22E+00 
LLD<1.06E+00 
LLD<7.15E+00 

1.22E+00 +
LLD<6.45E-01 
LLD<2.55E-01 
LLD<3.47E-01 
LLD<4.44E-01 
LLD<9.49E+00 
LLD<2.48E-01 
LLD<7.81E-01 
LLD<7.79E+01 
LLD<2.1SE+00 
LLD<2.73E-01 
LLD<2.19E-01 
LLD<7.35E+01 

LLD<3.23E+00 
LLD<2.58E+01 
LLD<2.12E+02 
LLD<1.62E+00 
LLD<9.71E+00 
LLD<7.0SE-01 
LLD<2.34E-01 
LLD<8.72E-01 
LLD<1.75E+00 
LLD<2.04E-01 
LLD<1.45E+00 
LLD<3.84E-01 
LLD<2.27E-01 
LLD<8.67E+00 
LLD<1.24E+00 
LLD<2.52E-01 
LLD<5.38E+00 
LLD<4.96E-01 
LLD<2.SOE+00 
LLD<2.25E-01 
LLD<2.42E+00 
LLD<1.80E+00 

3.86E-01 1.47E+00 
LLD<5.31E+00 
LLD<2.16E-01 
LLD<8.80E-01 
LLD<3.28E-01 
LLD<1.36E+00 
LLD<2.89E-01 
LLD<2.47E-01 
LLD<2.22E+00 
LLD<1.06E+00 
LLD<7.15E+00 

4.81E-01 1.22E+00 
LLD<6.45E-01 
LLD<2.SSE-01 
LLD<3.47E-01 
LLD<4.44E-01 
LLD<9.49E+00 
LLD<2.48E-01 
LLD<7.81E-01 
LLD<7.79E+01 
LLD<2.15E+00 
LLD<2.73E-01 
LLD<2.19E-01 
LLD<7.35E+01 

+- 3.86E-01 

+- 4.81E-01 



SR-85 LLD<3.21E-01 LLD<3.21E-01 
I-133 LLD<2.59E-01 LLD<2.59E-01 .-; 

BA-140 LLD<1.10E+00 LLD<1.10E+00 

.91M LLD<2.97E-01 LLD<2.97E-01 
-207 LLD<2.36E-01 LLD<2.36E-01 

TL-208 LLD<9.93E-01 LLD<9.93E-01 
SB-124 LLD<2.95E-01 LLD<2.95E-01 
CS-134 LLD<6.03E-01 LLD<6.03E-01 
BI-214 7.64E-01 +- 5.96E-01 7.64E-01 +- 5.96E-01 
RU-106 LLD<2.97E+00 LLD<2.97E+00 
LA-142 LLD<5.23E-01 LLD<5.23E-01 
AG-110M LLD<5.37E-01 LLD<5.37E-01 
NB-97 LLD<5.11E-01 LLD<5.11E-01 
CS-137 2.99E-01 +- 1.95E-01 2.99E-01 +- 1.95E-01 
I-132 LLD<3.78E-01 LLD<3.78E-01 
W-187 LLD<1.11E+00 LLD<1.11E+00 
ZR-97 LLD<3.39E-01 LLD<3.39E-01 
ZR-95 LLD<5.64E-01 LLD<5.64E-01 
NB-95 LLD<2.92E-01 LLD<2.92E-01 
TL-210 LLD<1.76E+00 LLD<1.76E+00 
C0-58 LLD<3.30E-01 LLD<3.30E-01 
CS-136 LLD<3.52E-01 LLD<3.52E-01 
MN-54 LLD<3.48E-01 LLD<3.48E-01 
C0-56 LLD<3.52E-01 LLD<3.52E-01 
I-134 LLD<3.86E-01 LLD<3.86E-01 
TL-207 LLD<1.75E+02 LLD<1.75E+02 
Y-88 LLD<2.47E-01 LLD<2.47E-01 

~ 
AC-228 LLD<1.75E+00 LLD<1.75E+00 
EU-152 LLD<3.56E+00 LLD<3.56E+00 

·-234M LLD<3.60E+00 LLD<3.60E+00 
-91 LLD<7.77E-01 LLD<7.77E-01 

RB-89 LLD<7.68E-01 LLD<7.68E-01 
FE-59 LLD<6.34E-01 LLD<6.34E-01 
ZN-65 LLD<9.53E-01 LLD<9.53E-01 
SC-46 LLD<4.07E-01 LLD<4.07E-01 
TA-182 LLD<1.21E+00 LLD<1.21E+00 
I-135 LLD<1.97E+00 LLD<l.97E+00 
CL-39 LLD<7.76E-Ol LLD<7.76E-01 
NA-22 LLD<4.93E-01 LLD<4.93E-01 
AR-41 LLD<3.85E-01 LLD<3.85E-01 
C0-60 LLD<2.92E-01 LLD<2.92E-01 
NA-24 LLD<1.78E-01 LLD<1.78E-01 
SR-92 LLD<3.90E-01 LLD<3.90E-01 
SCH-000 LLD<1.38E+00 LLD<1.38E+00 
CS-138 LLD<3.04E-Ol LLD<3.04E-01 
K-40 2.01E+Ol +- 4.50E+00 2.01E+01 +- 4.50E+00 
KR-88 LLD<2.60E+00 LLD<2.60E+00 
TL-209 LLD<2 .·32E-01 LLD<2.32E-Ol 
LA-140 LLD<3.46E-01 LLD<3.46E-01 
AL-26 LLD<3.79E-01 LLD<3.79E-01 
MN-56 LLD<l.llE+OO LLD<l.llE+OO 
RB-88 LLD<l.31E+00 LLD<l.31E+00 

-------------------- -------------------- """ Total 2.39E+01 +- 4.59E+00 2.39E+Ol +- 4.59E+00 

• 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0071 

A 
c .;" 

,--i 



PEAKS NOT USED IN ANALYSIS 
~", 

.ntroid Energy Net Area Error Gannnas/sec 
annel keV counts % 

591.58 295.68 62. 36.1 9.99E+00 
600.53 300.16 31. 40.8 5.00E+00 
927.12 463.36 18. 67.5 4.40E+00 

1167.83 583.67 41. 33.5 1.30E+01 
O;@ 

• 



Q 
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* * *• * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* GAMMA S P E C T R U M 

* 
A N A L Y S I S * 

* . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
CANBERRA SPECTRAN-AT V4.2a 

hgtrw 04-DEC-95 16:15:38 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

,~::~1 
'" f~gular Output. 
~alysis of Spectrum saved in Disk File SD0072 
Measured by: dlv 

Sample Description: Q:94A,94,95,96,110,111 
Geometry Description: Capsule Type Marinelli Beaker Sample Size: 7.0600E+02 gm I Conversion Factor: 1.0000E+00 Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 04-DEC-95 at 15:59:20 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 



hgtrw 

• p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.61 239.25 1.6 
2 676.96 338.35 1.1 
3 704.79 352.25 1.6 
4 1020.76 510.16 1.8 

5 1037.52 518.54 1.3 
6 1167.37 583.45 1.9 
7 1218.92 609.21 1.8 
8 1323.79 661.64 2.5 
9 2921.70 1461.18 1.5 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

• 

• 

04-DEC-95 16:15:38 

ANA L y s I S 

Backgnd Net Area Error Nuclides 
counts counts % 

75. 154. 23.5 PB-212 
15. 53. 34.9 AC-228 
25. 68. 32.9 PB-214 

6 . 41. 35.8 TL-208,NA-22, 
ANN-RD 

5. 11. 84.5 
16. 38. 46.6 TL-208 
15. 42. 41.6 BI-214 
12. 18. 72.3 CS-137 

8 . 81. 24.8 K-40 



hgtrw 04-DEC-95 16:15:38 

~mple: Q:94A,94,95,96,110,1 
ta collected on 04-DEC-95 at 15:59:20 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 
BA-139 

~-..-139 
, ri~ 226 
''"'"'.i3'A- 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 

R A D I 0 N U C L I D E A N A L Y S I S 

Activity Concentration in pCi /gm 
Decay 

R E P 0 R T 

Measured Error corrected Error 

LLD<3.20E+00 
LLD<2.87E+01 
LLD<2.28E+02 
LLD<1.59E+00 
LLD<9.74E+00 
LLD<8.11E-01 
LLD<2.69E-01 
LLD<1.03E+00 
LLD<1.85E+00 
LLD<2.02E-01 
LLD<1.61E+00 
LLD<4.02E-01 
LLD<2.54E-01 
LLD<8.61E+00 
LLD<9.07E-01 
LLD<1.84E-01 
LLD<4.99E+00 
LLD<5.27E-01 
LLD<2.27E+00 
LLD<2.43E-01 
LLD<2.54E+00 
LLD<2.10E+00 

1.73E+00 
LLD<5.38E+00 
LLD<2.54E-01 
LLD<8.90E-01 
LLD<3.83E-01 
LLD<1.54E+00 
LLD<2.92E-01 
LLD<2.59E-01 
LLD<2.09E+00 
LLD<1.09E+00 
LLD<7.84E+00 

1 . .S1E+00 
LLD<6.61E-01 
LLD<2.72E-01 
LLD<3.77E-01 
LLD<5.01E-01 
LLD<9.83E+00 
LLD<2.48E-01 
LLD<7.86E-01 
LLD<7.86E+01 
LLD<2.48E+00 
LLD<3.52E-01 
LLD<2.87E-01 
LLD<9.40E+01 

LLD<3.20E+00 
LLD<2.87E+01 
LLD<2.28E+02 
LLD<1.59E+00 
LLD<9.74E+00 
LLD<8.11E-01 
LLD<2.69E-01 
LLD<1.03E+00 
LLD<1.85E+00 
LLD<2.02E-01 
LLD<1.61E+00 
LLD<4.02E-01 
LLD<2.54E-01 
LLD<8.61E+00 
LLD<9.07E-01 
LLD<1.84E-01 
LLD<4.99E+00 
LLD<5.27E-01 
LLD<2.27E+00 
LLD<2.43E-01 
LLD<2.54E+00 
LLD<2.10E+00 

+- 4.10E-01 1.73E+OO 
LLD<5.38E+00 
LLD<2.54E-01 
LLD<8.90E-01 
LLD<3.83E-01 
LLD<1.54E+00 
LLD<2.92E-01 
LLD<2.59E-01 
LLD<2.09E+00 
LLD<1.09E+00 
LLD<7.84E+00 

+- 4.96E-01 1.51E+00 
LLD<6.61E-01 
LLD<2.72E-01 
LLD<3.77E-01 
LLD<5.01E-01 
LLD<9.83E+00 
LLD<2.48E-01 
LLD<7.86E-01 
LLD<7.86E+01 
LLD<2.48E+00 
LLD<3.52E-01 
LLD<2.87E-01 
LLD<9.40E+01 

+- 4.10E-01 

+- 4.96E-01 



SR-85 LLD~4.11E-01 LLD<4.11E-01 
I-133 LLD<2.97E-01 LLD<2.97E-01 
BA-140 LLD<9.72E-01 LLD<9.72E-01 ~\ 

-91M LLD<2.81E-01 LLD<2.81E-01 
-207 LLD<2.52E-01 LLD<2.52E-01 

L-208 1.37E+00 +- 6.36E-01 1.37E+00 +- 6.36E-01 
SB-124 LLD<3.32E-01 LLD<3.32E-01 
CS-134 LLD<6.35E-01 LLD<6.35E-01 
BI-214 1.35E+00 +- 5.63E-01 1.35E+00 +- 5.63E-01 
RU-106 LLD<3.25E+00 LLD<3.25E+00 
LA-142 LLD<5.11E-01 LLD<5.11E-01 
AG-110M LLD<5.79E-01 LLD<5.79E-01 
NB-97 LLD<5.52E-01 LLD<5.52E-01 
CS-137 2.81E-01 +- 2.03E-01 2.81E-01 +- 2.03E-01 
1-132 LLD<3.97E-01 LLD<3.97E-01 
W-187 LLD<1.02E+00 LLD<1.02E+00 
ZR-97 LLD<3.40E-01 LLD<3.40E-01 
ZR-95 LLD<5.69E-01 LLD<5.69E-01 
NB-95 LLD<3.29E-01 LLD<3.29E-01 
TL-210 LLD<1.94E+00 LLD<1.94E+00 
C0-58 LLD<3.28E-01 LLD<3.28E-01 
CS-136 LLD<3.46E-01 LLD<3.46E-01 
MN-54 LLD<3.41E-01 LLD<3.41E-01 
C0-56 LLD<3.56E-01 LLD<3.56E-01 
I-134 LLD<4.02E-01 LLD<4.02E-01 
TL-207 LLD<2.63E+02 LLD<2.63E+02 
Y-88 LLD<3.65E-01 LLD<3.65E-01 
AC-228 LLD<1.77E+00 LLD<1.77E+00 r~ 
EU-152 LLD<3.66E+00 LLD<3.66E+00 

·-234M LLD<2.71E+00 LLD<2.71E+00 
-91 LLD<1.45E+00 LLD<1.45E+00 

RB-89 LLD<8.30E-01 LLD<8.30E-Ol 
FE-59 LLD<7.40E-01 LLD<7.40E-01 
ZN-65 LLD<9.32E-01 LLD<9.32E-01 
SC-46 LLD<4.55E-01 LLD<4.55E-01 
TA-182 LLD<1.39E+00 LLD<1.39E+00 
I-135 LLD<1.22E+00 LLD<l.22E+00 
CL-39 LLD<1.16E+00 LLD<1.16E+00 
NA-22 LLD<5.27E-01 LLD<5.27E-01 
AR-41 LLD<4.11E-01 LLD<4.11E-01 
C0-60 LLD<3.18E-01 LLD<3.18E-01 
NA-24 LLD<3.43E-01 LLD<3.43E-01 
SR-92 LLD<4.06E-01 LLD<4.06E-01 
SCH-000 LLD<1.74E+00 LLD<1.74E+00 
CS-138 LLD<4.42E-01 LLD<4.42E-01 
K-40 1. 98E+01 +- 4.97E+00 1.98E+Ol +- 4.97E+00 
KR-88 LLD<2.70E+00 LLD<2.70E+00 
TL-209 LLD<1.08E+00 LLD<1.08E+00 
LA-140 LLD<3.90E-01 LLD<3.90E-01 
AL-26 LLD<3.49E-01 LLD<3.49E-01 
MN-56 LLD<l.37E+00 LLD<l.37E+00 
RB-88 LLD<l.51E+00 LLD<l.51E+00 

-------------------- --------------------
Total 2.60E+01 +- 5.08E+00 2.60E+01 +- 5.08E+00 '~ 

• 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0072 



PEAKS NOT USED IN ANALYSIS 

.ntroid Energy Net Area Error Gammas/sec 
annel keV counts % 

676.96 338.35 53. 34.9 9.58E+00 
1037.52 518.54 11. 84.5 3.20E+00 

0:@ 

• 

• 



* * * * * * * * * * * 

GAMMA 
* 

* * * * * * * * * * 

S P E C T R U M 

* * * * * * * * 

A N A L Y S I S 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 04-DEC-95 16:39:51 

A N A L Y S I S P A R A M E T E R S 

I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

MCA Unit Number: · 
Detector Number: 

1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
~~ 
. ~lar Output. 
'~alysis of Spectrum saved in Disk File SD0073 

Measured by: dlv 

Sample Description: R: 79, 80 
Geometry Description: Capsule 
Sample Size: 6.8500E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+OO 

COLLECT started on 04-DEC-95 at 16:19:59 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 



hgtrw 

• p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 186.98 93.58 1.5 
2 373.11 186.54 1.2 
3 478.53 239.21 1.9 
4 592.16 295.98 0.8 
5$ 678.74 339.24 0.9 
6 705.50 352.61 1.6 
7 740.96 370.32 2.1 
8 1021.92 510.74 2.2 

9 1168.36 583.94 1.8 
10 1219.78 609.64 1.6 
11 1324.28 661.89 0.9 
12 1823.05 911.32 1.7 
13 2002.67 1001.18 1.5 
14 2921.42 1461.04 2.6 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

04-DEC-95 16:39:51 

ANA L y s I s 

Backgnd Net Area Error Nuclides 
counts counts % 

128. 178. 24.2 TH-234 
81. 116. 30.7 U-235,RA-226 
85. 139. 26.4 PB-212 
35. 32. 62.9 PB-214 
42. 18. 125.2 AC-228 
33. 56. 40.6 PB-214 
10. 13. 89.8 
19. 24. 72.3 TL-208,NA-22, 

ANN-RD 
9 . 37. 39.7 TL-208 

12. 59. 31:3 BI-214 
12. 37. 43.4 CS-137 

7 . 21. 57.8 AC-228 
2 . 17. 52.5 PA234M 
6 . 93. 22.4 K-40 

~-Multiplet Analysis Terminated because of no CHI-SQ improvement 

• 

~\ 



hgtrw 04-DEC-95 16:39:51 

~rnple: R: 79, 80 
I ta collected on 04-DEC-95 at 16:19:59 
\ ,, .... ccayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

R AD I 0 N U C L I D E ANALYS I S R E P 0 R T 

Nuclide Activity Concentration in pCi /grn 
Decay 

Measured Error corrected Error 

AM-241 LLD<4.81E+00 LLD<4.81E+00 
TH-234 LLD<3.45E+01 LLD<3.45E+01 
TH-230 LLD<2.41E+02 LLD<2.41E+02 
XE-133 LLD<1.87E+00 LLD<1.87E+00 
CD-109 LLD<1.29E+01 LLD<1.29E+01 
SCL-000 LLD<8.31E-01 LLD<8.31E-01 
C0-57 LLD<2.76E-01 LLD<2.76E-01 
PA-234 LLD<1.12E+00 LLD<1.12E+OO 
CE-144 LLD<2.03E+00 LLD<2.03E+00 
TC-99M LLD<2.53E-01 LLD<2.53E-01 
U-235 LLD<1.72E+00 LLD<1.72E+00 
CE-141 LLD<4.52E-01 LLD<4.52E-01 
KR-85M LLD<2.70E-01 LLD<2.70E-01 
XE-131M LLD<9.63E+00 LLD<9.63E+00 
BA-139 LLD<1.10E+00 LLD<1.10E+00 

~t'\-139 LLD<2.23E-01 LLD<2.23E-01 . .., 
1.32E+01 4.06E+00 1.32E+01 4.06E+00 ~-- 226 +- +-' ,,_;.-

'"+13A- 141 LLD<7.22E-01 LLD<7.22E-01 
KR-89 LLD<2.34E+00 LLD<2.34E+00 
TE-132 LLD<2.48E-01 LLD<2.48E-01 
XE-133M LLD<2.66E+00 LLD<2.66E+00 
TH-227 LLD<2.24E+00 LLD<2.24E+OO 
PB-212 1.61E+00 +- 4.29E-01 1.61E+00 +- 4.29E-Ol 
RA-224 LLD<5.78E+00 LLD<5.78E+00 
XE-135 LLD<2.51E-01 LLD<2.51E-01 
XE-138 LLD<9.83E-01 LLD<9.83E-01 
SE-75 LLD<4.23E-01 LLD<4.23E-01 
NP-239 LLD<1.74E+00 LLD<1.74E+00 
HG-203 LLD<3.00E-01 LLD<3.00E-01 
IR-192 LLD<2.69E-01 LLD<2.69E-01 
CR-51 LLD<2.49E+00 LLD<2.49E+00 
SCM-000 LLD<1.19E+00 LLD<1.19E+00 
BI-211 LLD<8.49E+00 LLD<8.49E+00 
PB-214 1.27E+00 +- 5.15E-01 1.27E+00 +- 5.15E-01 
BA-133 LLD<6.41E-01 LLD<6.41E-01 
I-131 LLD<2.42E-01 LLD<2.42E-01 
SN-113 LLD<4.03E-01 LLD<4.03E-01 
KR-87 LLD<S.OOE-01 LLD<S.OOE-01 
PB-211 LLD<9.95E+00 LLD<9.95E+00 
AU-198 LLD<2.76E-Ol LLD<2.76E-Ol 

~~P-125 LLD<7.94E-01 LLD<7.94E-01 
-212 LLD<1.04E+02 LLD<1.04E+02 

"" ... ....:.-7 LLD<2.63E+00 LLD<2.63E+00 
HF-181 LLD<3.34E-01 LLD<3.34E-01 
RU-103 LLD<2.74E-01 LLD<2.74E-01 
KR-85 LLD<7.98E+01 LLD<7.98E+01 



SR-85 LLD<3.49E..,01 LLD<3.49E-01 
I-133 LLD<3.19E-01 LLD<3.19E-01 

"""""""'"· BA-140 LLD<9.61E-01 LLD<9.61E-01 ·,~ 

.91M LLD<3.51E-01 LLD<3.51E-01 
-207 LLD<3.38E-01 LLD<3.38E-01 

... L-208 1. 39E+00 +- 5.52E-01 1. 39E+00 +- 5.52E-01 
SB-124 LLD<3.74E-01 LLD<3.74E-01 
CS-134 LLD<6.69E-01 LLD<6.69E-01 
BI-214 1.95E+00 +- 6.14E-01 1. 95E+00 +- 6.14E-01 
RU-106 LLD<2.85E+00 LLD<2.85E+00 
LA-142 LLD<5.85E-01 LLD<5.85E-01 
AG-110M LLD<7.01E-01 LLD<7.01E-01 
NB-97 LLD<6.67E-01 LLD<6.67E-01 
CS-137 5.79E-01 +- 2.51E-01 5.79E-01 +- 2.51E-01 
I-132 LLD<4.58E-01 LLD<4.58E-01 
W-187 LLD<1.02E+00 LLD<1.02E+00 
ZR-97 LLD<2.81E-01 LLD<2.81E-01 
ZR-95 LLD<6.56E-01 LLD<6.56E-01 
NB-95 LLD<4.21E-01 LLD<4.21E-01 
TL-210 LLD<2.05E+00 LLD<2.05E+00 
C0-58 LLD<3.08E-01 LLD<3.08E-01 
CS-136 LLD<2.37E-01 LLD<2.37E-01 
MN-54 LLD<4.12E-01 LLD<4.12E-01 
C0-56 LLD<4.32E-01 LLD<4.32E-01 
I-134 LLD<5.24E-01 LLD<5.24E-01 
TL-207 LLD<2.37E+02 LLD<2.37E+02 
Y-88 LLD<3.59E-01 LLD<3.598-01 
AC-228 1. 488+00 +- 8.578-01 1.488+00 +- 8.57E-01 ~ 
EU-152 LLD<3.858+00 LLD<3.85E+00 

·-234M LLD<4.52E+00 LLD<4.528+00 
-91 LLD<1.128+00 LLD<1.128+00 

RB-89 LLD<5.328-01 LLD<5.328-01 
FE-59 LLD<8.708-01 LLD<8.708-01 
ZN-65 LLD<8.668-01 LLD<8.668-01 
SC-46 LLD<3.90E-01 LLD<3.908-01 
TA-182 LLD<1.128+00 LLD<1.128+00 
I-135 LLD<1.408+00 LLD<1.408+00 
CL-39 LLD<9.888-01 LLD<9.888-01 
NA-22 LLD<4.91E-01 LLD<4.918-01 
AR-41 LLD<3.798-01 LLD<3.798-01 
C0-60 LLD<4.898-01 LLD<4.898-01 
NA-24 LLD<2.888-01 LLD<2.888-01 
SR-92 LLD<4.188-01 LLD<4.188-01 
SCH-000 LLD<1.458+00 LLD<1.458+00 
CS-138 LLD<4.558-01 LLD<4.558-01 
K-40 2.348+01 +- 5.318+00 2.348+01 +- 5.31E+00 
KR-88 LLD<2.958+QO LLD<2.958+00 
TL-209 LLD<9.968-01 LLD<9.968-01 
LA-140 LLD<5.03E-01 LLD<5.038-01 
AL-26 LLD<2.188-01 LLD<2.188-01 
MN-56 LLD<8.178-01 LLD<8.178-01 
RB-88 LLD<1.238+00 LLD<1.238+00 

-------------------- --------------------
Total 4.48E+01 +- 6.838+00 4.488+01 +- 6.83E+00 

• 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0\ 



Results saved in File SD0073 

~to, 
""'"?~2:~ 



PEAKS NOT USED IN ANALYSIS 
....-...,\ 

.ntroid Energy Net Area Error Ganunas/sec 
annel keV counts % 

186.98 93.58 178. 24.2 2.62E+01 
592.16 295.98 32. 62.9 5.15E+00 
678.74 339.24 18. 125.2 3.23E+00 
740.96 370.32 13. 89.8 2.57E+00 

2002.67 1001.18 17. 52.5 9.10E+00 
0:@ 

.. ~ 

• 

• 
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* 
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* * * * * * * * * * * * * * * * * * * * * * * * 
GAMMA S P E C T R U M A N A L Y S I S 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 04-DEC-95 17:06:40 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
~ 
•• ;~Sular Output . 
~ialysis of Spectrum saved in Disk File SD0074 

Measured by: dlv 

Sample Description: J: 101,102,115,116 S 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 6.9500E+02 gm I Conversion Factor: 1.0000E+OO 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 04-DEC-95 at 16:41:00 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 



hgtrw 

• p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.74 239.31 1.1 
2 591.73 295.76 2.2 
3 677.62 338.68 0.7 
4 705.50 352.61 1.4 
5 1167.66 583.59 1.8 
6 1219.28 609.39 2.5 
7 1324.63 662.06 1.1 
8 1454.63 727.06 1.3 
9 1822.52 911.06 1.0 

10 1938.77 969.21 0.7 
11 2082.81 1041.28 0.5 
12 2474.78 1237.43 1.8 

13 2922.45 1461.56 2.7 
14 3529.73 1765.74 1.5 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% • 

• 

04-DEC-95 17:06:40 
..._,, 

\ 

ANA L y s I S 

Backgnd Net Area Error Nuclides 
counts counts % 

73. 124. 28.1 PB-212 
36. 41. 54.7 PB-214 
22. 21. 79.9 AC-228 
31. 53. 42.7 PB-214 
10. 45. 36.5 TL-208 
15. so. 36.7 BI-214 
13. 18. 78.6 CS-137 

6 . 17. 65.2 BI-212 
9. 16. 81.9 AC-228 
6 . 17. 65.2 AC-228,RU-105 
1. 7. 93.0 
6. 10. 103.7 I-133,BI-214, 

C0-56 
10. 70. 27.3 K-40 

0. 10. 62.0 



hgtrw 04-DEC-95 17:06:40 

~mple: J: 101,102,115,116 S 
• ~a collected on 04-DEC-95 at 16:41:00 

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

R AD I 0 N U C L I D E ANA L Y S I s R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.50E+00 LLD<3.50E+00 
TH-234 LLD<2.81E+01 LLD<2.81E+01 
TH-230 LLD<2.16E+02 LLD<2.16E+02 
XE-133 LLD<1.48E+00 LLD<1.48E+00 
CD-109 LLD<1.03E+01 LLD<1.03E+01 
SCL-000 LLD<7.57E-01 LLD<7.57E-01 
C0-57 LLD<2.51E-01 LLD<2.51E-01 
PA-234 LLD<9.22E-01 LLD<9.22E-01 
CE-144 LLD<1.88E+00 LLD<1.88E+00 
TC-99M LLD<2.11E-01 LLD<2.11E-01 
U-235 LLD<1.36E+00 LLD<1.36E+00 
CE-141 LLD<3.28E-01 LLD<3.28E-01 
KR-85M LLD<2.57E-01 LLD<2.57E-01 
XE-131M LLD<8.92E+00 LLD<8.92E+00 
BA-139 LLD<1.00E+00 LLD<1.00E+00 

~r139 LLD<2.03E-01 LLD<2.03E-01 
J226 LLD<5.75E+00 LLD<5.75E+00 

""''OA-141 LLD<4.84E-01 LLD<4.84E-01 
KR-89 LLD<2.46E+00 LLD<2.46E+00 
TE-132 LLD<2.13E-01 LLD<2.13E-01 
XE-133M LLD<2.16E+00 LLD<2.16E+00 
TH-227 LLD<1.96E+00 LLD<1.96E+00 
PB-212 1.41E+00 +- 3.99E-01 1.41E+00 +- 3.99E-01 
RA-224 LLD<5.84E+00 LLD<5.84E+00 
XE-135 LLD<2.78E-01 LLD<2.78E-01 
XE-138 LLD<9.17E-01 LLD<9.17E-01 
SE-75 LLD<3.31E-01 LLD<3.31E-01 
NP-239 LLD<1.53E+00 LLD<1.53E+00 
HG-203 LLD<2.76E-01 LLD<2.76E-01 
IR-192 LLD<2.58E-01 LLD<2.58E-01 
CR-51 LLD<2.36E+00 LLD<2.36E+00 
SCM-000 LLD<1.14E+00 LLD<1.14E+00 
BI-211 LLD<7.83E+00 LLD<7.83E+00 
PB-214 1.19E+00 +- 5.07E-01 1.19E+00 +- 5.07E-01 
BA-133 LLD<5.83E-01 LLD<5.83E-01 
I-131 LLD<2.91E-01 LLD<2.91E-01 
SN-113 LLD<3.62E-01 LLD<3.62E-01 
KR-87 LLD<4.77E-01 LLD<4.77E-01 
PB-211 LLD<1.03E+01 LLD<1.03E+01 
AU-198 LLD<2.88E-01 LLD<2.88E-01 

~-125 LLD<7.51E-01 LLD<7.51E-01 
212 LLD<7.81E+01 LLD<7.81E+01 

\ . -7 ·~"~'< _. LLD<2.58E+00 LLD<2.58E+00 
HF-181 LLD<3.39E-01 LLD<3.39E-01 
RU-103 LLD<2.52E-01 LLD<2.52E-01 
KR-85 LLD<6.98E+01 LLD<6.98E+01 



SR-85 LLD<3.05E-01 LLD<3.05E-01 
I-133 LLD<2.52E-01 LLD<2.52E-01 

""""""'·. BA-140 LLD<9.35E-01 LLD<9.35E-01 \ 

.91M LLD<3.18E-01 LLD<3.18E-01 
-207 LLD<2.67E-01 LLD<2.67E-01 

!L-208 LLD<1.14E+00 LLD<1.14E+00 
SB-124 LLD<3.48E-01 LLD<3.48E-01 
CS-134 LLD<6.73E-01 LLD<6.73E-01 
BI-214 1. 63E+00 +- 6.00E-01 1.63E+00 +- 6.00E-01 
RU-106 LLD<2.88E+00 LLD<2.88E+00 
LA-142 LLD<5.53E-01 LLD<5.53E-01 
AG-110M LLD<5.68E-01 LLD<5.68E-01 
NB-97 LLD<5.41E-01 LLD<5.41E-01 
CS-137 2.77E-01 +- 2.18E-01 2.77E-01 +- 2.18E-01 
I-132 LLD<4.03E-01 LLD<4.03E-01 
W-187 LLD<1.25E+00 LLD<1.25E+00 
ZR-97 LLD<4.34E-01 LLD<4.34E-01 
ZR-95 LLD<4.44E-01 LLD<4.44E-01 
NB-95 LLD<2.92E-01 LLD<2.92E-01 
TL-210 LLD<2.09E+00 LLD<2.09E+00 
C0-58 LLD<3.44E-01 LLD<3.44E-01 
CS-136 LLD<2.93E-01 LLD<2.93E-01 
MN-54 LLD<3.87E-01 LLD<3.87E-01 
C0-56 LLD<3.78E-01 LLD<3.78E-01 
I-134 LLD<4.61E-01 LLD<4.61E-01 
TL-207 LLD<2.27E+02 LLD<2.27E+02 
Y-88 LLD<3.23E-01 LLD<3.23E-01 
AC-228 1.06E+00 +- 8.68E-01 1.06E+00 +- 8.68E-01 ~ 

' ~-152 LLD<4.27E+00 LLD<4.27E+00 
-234M LLD<4.95E+00 LLD<4.95E+00 
-91 LLD<1.16E+00 LLD<1.16E+00 

RB-89 LLD<8.12E-01 LLD<8.12E-01 
FE-59 LLD<8.52E-01 LLD<8.52E-01 
ZN-65 LLD<1.29E+00 LLD<1.29E+00 
SC-46 LLD<5.36E-01 LLD<5.36E-01 
TA-182 LLD<1.63E+00 LLD<1.63E+00 
I-135 LLD<1.83E+00 LLD<1.83E+00 
CL-39 LLD<9.20E-01 LLD<9.20E-01 
NA-22 LLD<4.52E-01 LLD<4.52E-01 
AR-41 LLD<4.28E-01 LLD<4.28E-01 
C0-60 LLD<4.86E-01 LLD<4.86E-01 
NA-24 LLD<3.73E-01 LLD<3.73E-01 
SR-92 LLD<5.20E-01 LLD<5.20E-01 
SCH-000 LLD<1.67E+00 LLD<1.67E+00 
CS-138 LLD<3.85E-01 LLD<3.85E-01 
K-40 1.75E+01 +- 4.81E+00 1.75E+01 +- 4.81E+00 
KR-88 LLD<3.60E+00 LLD<3.60E+00 
TL-209 LLD<9.14E-01 LLD<9.14E-01 
LA-140 LLD<3.32E-01 LLD<3.32E-01 
AL-26 LLD<1.75E-01 LLD<l.75E-01 
MN-56 LLD<6.56E-01 LLD<6.56E-01 
RB-88 LLD<l.91E+00 LLD<l.91E+00 

-------------------- --------------------
Total 2.30E+01 +- 4.97E+00 2.30E+Ol +- 4.97E+00 " • 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0074 



PEAKS NOT USED IN ANALYSIS 
"""'~ 

.ntroid Energy Net Area Error Gannnas/sec 
annel keV counts % 

591.73 295.76 41. 54.7 6.57E+00 
677.62 338.68 21. 79.9 3.81E+00 

1167.66 583.59 45. 36.5 1.43E+01 
1454.63 727.06 17. 65.2 6.65E+00 
1938.77 969.21 17. 65.2 8.67E+00 
2082.81 1041.28 7. 93.0 3.58E+00 
2474.78 1237.43 10. 103.7 6.16E+00 
3529.73 1765.74 10. 62.0 7.42E+00 

0,@ 

• 

• 



I 
* * * * * II" * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* GAMMA S P E C T R U M 
* 

A N A L Y S I S * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 04-DEC-95 17:20:20 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

,~lar Output. 
'""' .. .dl'alysis of Spectrum saved in Disk File SD0075 

Measured by: dlv 

Sample Description: I:103,104,117,118 Soil 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 7.1400E+02 gm I Conversion Factor: 1.0000E+OO 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 04-DEC-95 at 17:07:35 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
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 



hgtrw 

• p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.65 239.27 1.5 
2 704.80 352.26 1.5 
3 1167.04 583.28 1.7 
4 1219.44 609.48 1.7 
5 1938.12 968.89 1.6 
6 2921.68 1461.17 2.1 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

•• 

• 

--.:.-
04-DEC-95 17:20:20 

ANA L y s I S 

Backgnd Net Area Error Nuclides 
counts counts % 

81. 115. 30.9 PB-212 
31. 71. 33.6 PB-214 
12. 42. 39.7 TL-208 
5. 57. 28.6 BI-214 
9. 19. 66.5 AC-228,RU-105 
6. 69. . 26.1 K-40 



hgtrw 04-DEC-95 17:20:20 

~~rnple: I:103,104,117,118 So 
:a collected on 04-DEC-95 at 17:07:35 

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

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /grn 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.16E+00 LLD<3.16E+00 
TH-234 LLD<2.55E+01 LLD<2.55E+01 
TH-230 LLD<2.06E+02 LLD<2.06E+02 
XE-133 LLD<1.64E+00 LLD<1.64E+00 
CD-109 LLD<1.01E+01 LLD<1.01E+01 
SCL-000 LLD<7.02E-01 LLD<7.02E-01 
C0-57 LLD<2.33E-01 LLD<2.33E-01 
PA-234 LLD<8.97E-01 LLD<8.97E-01 
CE-144 LLD<1.94E+00 LLD<1.94E+00 
TC-99M LLD<2.10E-01 LLD<2.10E-01 
U-235 LLD<1.87E+00 LLD<1.87E+00 
CE-141 LLD<3.95E-01 LLD<3.95E-01 
KR-85M LLD<2.42E-01 LLD<2.42E-01 
XE-131M LLD<8.51E+00 LLD<8.51E+00 

~i~~ 
LLD<9.96E-01 LLD<9.96E-01 
LLD<2.02E-01 LLD<2.02E-01 

.. i226 LLD<4.81E+00 LLD<4.81E+00 
'·~-141 LLD<4.91E-01 LLD<4.91E-01 

KR-89 LLD<2.43E+00 LLD<2.43E+00 
TE-132 LLD<1.94E-01 LLD<1.94E-01 
XE-133M LLD<1.95E+00 LLD<1.95E+00 
TH-227 LLD<1.87E+00 LLD<1.87E+00 
PB-212 1. 27E+00 +- 3.96E-01 1. 27E+00 +- 3.96E-01 RA-224 LLD<5.24E+00 LLD<5.24E+00 
XE-135 LLD<2.30E-01 LLD<2.30E-01 
XE-138 LLD<8.25E-01 LLD<8.25E-01 
SE-75 LLD<3.38E-01 LLD<3.38E-01 
NP-239 LLD<1.45E+00 LLD<1.45E+00 
HG-203 LLD<2.73E-01 LLD<2.73E-01 
IR-192 LLD<2.52E-01 LLD<2.52E-01 
CR-51 LLD<2.05E+00 LLD<2.05E+00 
SCM-000 LLD<1.08E+00 LLD<1.08E+00 
BI-211 LLD<6.83E+00 LLD<6.83E+00 
PB-214 1.55E+00 +- 5.23E-01 1.55E+00 +- 5.23E-01 
BA-133 LLD<7.1SE-01 LLD<7.15E-01 
I-131 LLD<2.93E-01 LLD<2.93E-01 
SN-113 LLD<3.68E-01 LLD<3.68E-01 
KR-87 LLD<4.36E-01 LLD<4.36E-01 
PB-211 LLD<8.22E+00 LLD<8.22E+00 
AU-198 LLD<2.81E-01 LLD<2.81E-01 

~-125 LLD<7.57E-01 LLD<7.57E-01 
212 LLD<7.84E+01 LLD<7.84E+01 ; 

"'" .-7 LLD<2.52E+00 LLD<2.52E+00 
HF-181 LLD<3.12E-01 LLD<3.12E-01 
RU-103 LLD<2.48E-01 LLD<2.48E-01 
KR-85 LLD<7.89E+01 LLD<7.89E+01 



SR-85 LLD<3.45E-01 LLD<3.45E-01 
I-133 LLD<3.14E-01 LLD<3.14E-01 

~' BA-140 LLD<1.11E+00 LLD<1.11E+00 

.91M LLD<2.52E-01 LLD<2.52E-01 
-207 LLD<2.32E-01 LLD<2.32E-01 

J..L-208 LLD<1.20E+00 LLD<1.20E+00 
SB-124 LLD<3.00E-01 LLD<3.00E-01 
CS-134 LLD<6.35E-01 LLD<6.35E-01 
BI-214 1.83E+00 +- 5.25E-01 1.83E+00 +- 5.25E-01 
RU-106 LLD<3.61E+00 LLD<3.61E+00 
LA-142 LLD<5.97E-01 LLD<5.97E-01 
AG-110M LLD<3.48E-01 LLD<3.48E-01 
NB-97 LLD<3.31E-01 LLD<3.31E-01 
CS-137 LLD<3.66E-01 LLD<3.66E-01 
I-132 LLD<3.38E-01 LLD<3.38E-01 
W-187 LLD<1.18E+00 LLD<1.18E+00 
ZR-97 LLD<2. 82·E-01 LLD<2.82E-01 
ZR-95 LLD<5.18E-01 LLD<5.18E-01 
NB-95 LLD<3.20E-01 LLD<3.20E-01 
TL-210 LLD<2.13E+00 LLD<2.13E+00 
C0-58 LLD<3.45E-01 LLD<3.45E-01 
CS-136 . LLD<2.85E-01 LLD<2.85E-01 
MN-54 LLD<3.14E-01 LLD<3.14E-01 
C0-56 LLD<3.57E-01 LLD<3.57E-01 
I-134 LLD<4.36E-01 LLD<4.36E-01 
TL-207 LLD<2.66E+02 LLD<2.66E+02 
Y-88 LLD<3.74E-01 LLD<3.74E-01 
AC-228 LLD<1.93E+00 LLD<1.93E+00 ~~ 
EU-152 LLD<5.03E+00 . LLD<S. 03E+00 

·-234M LLD<3.18E+00 LLD<3.18E+00 
-91 LLD<1.20E+00 LLD<1.20E+00 

RB-89 LLD<8.28E-01 LLD<8.28E-01 
FE-59 LLD<6.23E-01 LLD<6.23E-01 
ZN-65 LLD<1.09E+00 LLD<1.09E+00 
SC-46 LLD<4.99E-01 LLD<4.99E-01 
TA-182 LLD<1.48E+00 LLD<1.48E+00 
I-135 LLD<1.71E+00 LLD<1.71E+00 
CL-39 LLD<1.03E+00 LLD<1.03E+00 
NA-22 LLD<4.93E-01 LLD<4.93E-01 
AR-41 LLD<3.64E-01 LLD<3.64E-01 
C0-60 LLD<4.48E-01 LLD<4.48E-01 
NA-24 LLD<3.63E-01 LLD<3.63E-01 
SR-92 LLD<4 ASE-01 LLD<4.45E-01 
SCH-000 LLD<1.88E+00 LLD<1.88E+00 
CS-138 LLD<5.34E-01 LLD<5.34E-01 
K-40 1.68E+01 +- 4.43E+00 1.68E+01 +- 4.43E+00 
KR-88 LLD<1.82E+00 LLD<1.82E+00 
TL-209 LLD<8.94E-01 LLD<8.94E-01 
LA-140 LLD<3.23E-01 LLD<3.23E-01 
AL-26 ·LLD<1. 70E-01 LLD<1.70E-01 
MN-56 LLD<6.39E-01 LLD<6.39E-01 
RB-88 LLD<9.63E-01 LLD<9.63E-01 

-------------------- --------------------
Total 2.14E+01 +- 4.51E+00 2.14E+01 +- 4.51E+00 ·~ 

• 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0075 



PEAKS NOT USED IN ANALYSIS 
~' '\ 

.ntroid Energy Net Area Error Gammas/sec 
iannel keV counts % 

1167.04 583.28 42. 39.7 1.31E+01 
1938.12 968.89 19. 66.5 9.68E+00 

o,g 

'~ ,, 

• 

• 



C- 7f YD 
I 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
GAMMA S P E C T R U M A N A L Y S I S 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 05-DEC-95 07:33:04 

A N A L Y S I S P A R A M E T E R S 
MCA Unit Number: I 

I Spectrum Size: 4096 channels. First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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:~~lar Output. r j,.:lysis of Spectrum saved in Disk File SD0073 ~4feasured by: dlv 

Sample Description: R: 79, 80 Soil Geometry Description: Capsule Type Marinelli Beaker Sample Size: 6.8500E+02 gm I Conversion Factor: 1.0000E+00 Standard Size: 8.8840E+02 gm Analysis Library file: ANLOOO 

COLLECT started on 04-DEC-95 at 17:44:38 
COLLECT Live Time: 

Real Time: 
Dead Time: 

3600. seconds 
4702. seconds 
23.44 % 

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 

• p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1$ 186.46 93.32 1.6 
2 372.67 186.32 1.4 
3 478.48 239.18 1.6 
4 591.66 295.72 0.9 
5 677.61 338.67 1.9 
6 704.99 352.35 1.9 
7 1167.19 583.35 2.0 
8 1219.37 609.44 1.6 
9 1323.68 661.59 1.9 

10 1821.96 910.78 2.4 
11$ 2001.93 1000.81 1.5 
12 2921.28 1460.97 2.1 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

1 Multiplets processed. 

05-DEC-95 07:33:04 

ANA L y s I S 

Backgnd Net Area Error Nuclides 
counts counts % 

559. 494. 26.6 TH-234,TH-234 
327. 418. 16.7 U-235,RA-226 
279. 449. 15.0 PB-212 
145. 124. 34.8 PB-214 

88. 110. 31.8 AC-228 
92. 223. 18.2 PB-214 
52. 120. 25.8 TL-208 
75. 119. 28.8 BI-214 
47. 145 .. 22.4 CS-137 
44. 66. 40.4 AC-228 
23. 32. 59.2 PA234M 
15. 281. 12.6 K-40 

~ - Multiplet Analysis Terminated because of no CHI-SQ improvement 

• 

~. 



hgtrw 05-DEC-95 07:33:04 

#~~rnple: R: 79, 80 Soil 
' ~a collected on 04-DEC-95 at 17:44:38 

u~cayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
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 

( ,~~;12 
HF-181 
RU-103 
KR-85 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /grn 
Decay 

Measured Error corrected Error 

LLD<l.67E+00 
LLD<1.14E+01 
LLD<9.44E+01 
LLD<6.31E-01 
LLD<4.81E+00 
LLD<2.72E-01 
LLD<9.03E-02 
LLD<3.46E-01 
LLD<6.58E-01 
LLD<9.19E-02 
LLD<5.91E-01 
LLD<1.33E-01 
LLD<9.2SE-02 
LLD<3.00E+00 
LLD<4.77E-01 
LLD<7.41E-02 

7.94E+00 +
LLD<6.13E-01 
LLD<5.55E+00 
LLD<7.48E-02 
LLD<7.70E-01 
LLD<6.46E-01 

9.03E-01 +
LLD<l.80E+00 
LLD<7.61E-02 
LLD<8.73E-01 
LLD<1.18E-01 
LLD<5.13E-01 
LLD<1.02E-01 
LLD<8.68E-02 
LLD<7.35E-01 
LLD<3.60E-01 
LLD<1.49E+01 

1.74E+00 +
LLD<2.07E-01 
LLD<9.52E-02 
LLD<1.23E-01 
LLD<2.31E-01 
LLD<5.29E+00 
LLD<8.64E-02 
LLD<2.42E-01 
LLD<4.43E+01 
LLD<8.26E-01 
LLD<1.16E-01 
LLD<1.01E-01 
LLD<2.16E+01 

LLD<l.67E+00 
LLD<1.14E+01 
LLD<9.44E+01 
LLD<6.31E-01 
LLD<4.81E+00 
LLD<2.72E-01 
LLD<9.03E-02 
LLD<3.46E-01 
LLD<6.58E-01 
LLD<9.19E-02 
LLD<5.91E-01 
LLD<1.33E-01 
LLD<9.25E-02 
LLD<3.00E+00 
LLD<4.77E-01 
LLD<7.41E-02 

1.34E+00 7.94E+00 
LLD<6.13E-01 
LLD<S.SSE+OO 
LLD<7.48E-02 
LLD<7.70E-01 
LLD<6.46E-01 

1.39E-01 9.03E-01 
LLD<1.80E+00 
LLD<7.61E-02 
LLD<8.73E-01 
LLD<1.18E-01 
LLD<5.13E-01 
LLD<1.02E-01 
LLD<8.68E-02 
LLD<7.35E-01 
LLD<3.60E-01 
LLD<1.49E+01 

3.18E-01 1.74E+00 
LLD<2.07E-01 
LLD<9.52E-02 
LLD<1.23E-01 
LLD<2.31E-01 
LLD<5.29E+00 
LLD<8.64E-02 
LLD<2.42E-01 
LLD<4.43E+01 
LLD<8.26E-01 
LLD<1.16E-01 
LLD<1.01E-01 
LLD<2.16E+01 

+- 1. 34E+00 

+- 1.39E-01 

+- 3.18E-01 



SR-85 LLD<9.44E-02 LLD<9.44E-02 
I-133 LLD<1.02E-01 LLD<1.02E-01 
BA-140 LLD<3.00E-01 LLD<3.00E-01 

*91M LLD<1.54E-01 LLD<1.54E-01 
-207 LLD<9.19E-02 LLD<9.19E-02 

L-208 LLD<2.04E+00 LLD<2.04E+00 
SB-124 LLD<1.15E-01 LLD<1.15E-01 
CS-134 LLD<1.90E-01 LLD<1.90E-01 
BI-214 1.62E+00 +- 4.69E-01 1.62E+00 +- 4.69E-01 
RU-106 LLD<8.38E-01 LLD<8.38E-01 
LA-142 LLD<2.40E-01 LLD<2.40E-01 
AG-110M LLD<2.17E-01 LLD<2.17E-01 
NB-97 LLD<2.81E-01 LLD<2.81E-01 
CS-137 3.77E-01 +- 8.52E-02 3.77E-01 +- 8.52E-02 
I-132 LLD<1.79E-01 LLD<1.79E-01 
W-187 LLD<3.03E-01 LLD<3.03E-01 
ZR-97 LLD<9.50E-02 LLD<9.50E-02 
ZR-95 LLD<1.67E-01 LLD<1.67E-01 
NB-95 LLD<1.15E-01 LLD<1.15E-01 
TL-210 LLD<5.41E+00 LLD<5.41E+00 
C0-58 LLD<9.81E.,-02 LLD<9.81E-02 
CS-136 LLD<1.12E-01 LLD<1.12E-01 
MN-54 LLD<1.12E-01 LLD<1.12E-01 
C0-56 LLD<9.89E-02 LLD<9.89E-02 
I-134 LLD<1.84E-01 LLD<1.84E-01 
TL-207 LLD<4.70E+02 LLD<4.70E+02 
Y-88 LLD<1.12E-01 LLD<1.12E-01 
AC-228 8.18E-01 +- 3.31E-01 8 .18E-01· +- 3.31E-01 
EU-152 LLD<9.83E-01 LLD<9.83E-01 

·-234M LLD<9.68E+00 LLD<9.68E+00 
-91 LLD<3.70E-01 LLD<3.70E-01 

RB-89 LLD<6.83E-01 LLD<6.83E-01 
FE-59 LLD<1.97E-01 LLD<1.97E-01 
ZN-65 LLD<3.50E-01 LLD<3.50E-01 
SC-46 LLD<1.45E-01 LLD<1.45E-01 
TA-182 LLD<3.88E-01 LLD<3.88E-01 
I-135 LLD<4.39E-01 LLD<4.39E-01 
CL-39 LLD<3.67E-01 LLD<3.67E-01 
NA-22 LLD<9.72E-02 LLD<9.72E-02 
AR-41 LLD<1.48E-01 LLD<1.48E-01 
C0-60 LLD<1.13E-01 LLD<1.13E-01 
NA-24 LLD<1.27E-01 LLD<1.27E-01 
SR-92 LLD<1.43E-01 LLD<1.43E-01 
SCH-000 LLD<4.83E-01 LLD<4.83E-01 
CS-138 LLD<2.41E-01 LLD<2.41E-01 
K-40 1.18E+01 +- 1. 55E+00 1.18E+01 +- 1.55E+00 
KR:...88 LLD<8.03E-01 LLD<8.03E-01 
TL-209 LLD<2.29E+00 LLD<2.29E+00 
LA-140 LLD<7.88E-02 LLD<7.88E-02 
AL-26 LLD<6.78E-02 LLD<6.78E-02 
MN-56 LLD<4.02E-01 LLD<4.02E-01 
RB-88 LLD<1.19E+00 LLD<1.19E+00 

-------------------- -------------------- ) Total 2.52E+01 +- 2.16E+00 2.52E+01 +- 2.16E+00 

• 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0073 
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GAMMA SPECTROSCOPY RESULTS FROM 12/5/95 



* * * * * * * * * • GAMMA 
* 

1'-/S 
* * * * * * * * * * * * * * * * * * * * * * * 

S P E C T R U M R E C A L 1 B R A T I 0 N 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 05-DEC-95 08:53:57 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels 
First channel for Search: 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

from MCA Region FULL 
0 

1.0 
1 

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. 

gular Output. 
ectral data read directly from Multichannel Analyzer ANO 
alyzed by: dl v 

Sample Description: 
COLLECT started on 05-DEC-95 at 08:25:41 

COLLECT Live Time: 1188. sec . 

• 



hgtrw 05-DEC-95 08:53:57 , 
p E A K AN A L Y S I S 

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

1C 80.16 40.23 1.7 30522. 5094. 15.5 
2C 91.89 46.09 1.7 24863. 2267. 21.9 
3C 148.65 74.44 1.7 37442. 1371. 48.2 PB-214 
4C 170.13 85.16 3.1 78490. 3924. 19.7 
5C 176.31 88.25 3.1 83481. 3932. 19.8 PB-214,CD-109 6C 182.97 91.57 3.1 88857. 2419. 24.5 TH-234 7? 239.42 119.77 1.6 36056. 11210. .45 .6 
8? 244.41 122.26 1.6 34202. 178979. 2.9 SCL-OOO,C0-57 9? 485.02 242.45 1.6 14042. 1952. 37.6 PB-214 10? 490.11 244.99 1.6 13545. 34952. 3.9 

11? 495.94 247.90 1.6 12975. 1121. 56.0 
12 592.61 296.20 1.4 10198. 1642. 19.7 
13? 682.26 341.00 1.7 9082. 4297. 40.3 CS-136 14? 689.08 344.40 1.7 9922. 88973. 2.1 BA-141, 

SCM-000 15 736.02 367.86 1.7 7283. 2717. 10.7 
16C 822.63 411.14 1.8 5946. 6070. 6.6 AU-198 17C 831.69 415.67 1.8 5678. 379. 33.3 SB-126 18C 881.10 440.35 1.8 5379. 449. 33.2 
19C 888.29 443.95 1.8 5489. 7708. 5.2 

~~w 977.81 488.69 1.7 4884. 732. 29.7 
;~~ 1128.06 563.79 2.0 6377. 1136. 23.6 CS-134,SB-122 22 1172.73 586.12 1.7 4742. 741. 29.0 
23 1357.21 678.35 1.5 4787. 726. 31.1 AG110M 
24 1377.16 688.33 1.8 5015. 1316. 18.3 
25 1437.65 718.57 2.0 3646. 296. 61.1 
26? 1552.12 775.82 2.0 4287. 1084. 41.7 BR-82 27? 1557.49 778.50 2.0 4444. 18737. 3.1 M0-99 28C 1620.47 810.00 1.4 3949. 367. 55.3 I-132,C0-58 29 1734.28 866.92 2.1 4539. 5276. 5.0 
30C 1838.00 918.80 2.1 2234. 532. 28.2 
31 1851.98 925.79 1.3 2494. 185. 84.7 PA-234 32? 1920.72 960.18 2.2 2525. 1060. 25.7 
33? 1927.37 963.51 2.2 2604. 18370. 2.4 EU-152 34 2009.52 1004.61 2.1 2102. 866. 18.8 
35? 2170.62 1085.22 2.1 4830. 9870. 3.0 EU-152 
36? 2216.83 1108.34 2.3 2006. 1159. 25.0 
37? 2223.19 1111.52 2.3 2095. 15089. 2.8 TE-129,EU-152 38 2424.83 1212.43 2.1 1193. 1386. 9.7 
39C 2547.74 1273.96 2.0 566. 264. 40.1 NA-22 
40 2597.05 1298.64 2.1 565. 1445. 7.4 I-133 
41? 2807.16 1403.83 2.5 300. 973. 19.6 
42? 2814.59 1407.55 2.5 419. 18776. 1.8 EU-152,BI-214, 

SCH-000 
43C 2913.75 1457.20 2.6 66. 494. 11.2 I-135 

,4~C 2920.26 1460.46 2.6 61. 276. 15.5 K-40 
3057.75 1529.32 3.8 94. 428. 12.4 KR-88 

\ .. 6 3191.39 1596.25 1.9 10. 23. 58.9 LA-140 lt<,,. 



Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

13 Multiplets processed. 

~-Multiplet Analysis converged 
? - Multiplet Analysis converged 

ENERGY RECALIBRATION REPORT 

Old Calibration Coefficients: 

normally 
but GFIT > 4 

Energy= 2.424686E-07*ChA2 + 4.993353E-01*Ch + 2.041710E-01 

New Calibration Coefficients: 

Energy= 2.569574E-07*ChA2 + 4.996500E-01*Ch +-1.67S6g6E-01 

OH;9 

• 
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;* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* GAMMA S P E C T R U M A N A L Y S I S * 

* * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
CANBERRA SPECTRAN-AT V4.2a 

hgtrw 05-DEC-95 09:11:43 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 
Detector Number: 

1 
1 

I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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 SD1205 
Measured by: dlv 

Sample Description: Eu-152 Standard 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 8.8840E+02 gm I Conversion Factor: 1.0000E+00 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 05-DEC-95 at 08:56:17 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
758. seconds 

20.84 % 

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

Energy Calibration performed 05-DEC-95 
Efficiency Calibration performed 21-NOV-95 



hgtrw 

• p E A K 

PK Centroid Energy FWHM 
channel keV kev 

1C 79.64 39.62 1.7 
2C 91.24 45.42 1.7 
3? 239.28 119.40 1.5 
4? 243.73 121.63 1.5 

5? 489.34 244.39 1.6 
6 591.78 295.61 1.8 
7 688.34 343.88 1.6 

8 735.08 367.25 1.8 
9C 821.79 410.61 1.6 

10C 887.37 443.41 1.7 
11 976.80 488.14 1.4 
12 1126.86 563.19 2.1 
13 1171.60 585.58 1.7 
14 1376.41 688.04 1.8 
15 1556.44 778.13 1.9 
16 1733.13 . 866.56 2.0 
17$ 1835.93 918.02 1.1 
18 1926.22 963.22 2.1 

-~? 
2007.86 1004.10 1.7 
2169.36 1084.96 2.3 

21? 2177.12 1088.85 2.3 
22 2221.88 1111.26 2.1 
23 2423.37 1212.18 2.1 
24 2595.55 1298.43 2.2 
25 2813.16 1407.46 2.2 

26 2912.16 1457.07 1.9 
27 3054.29 1528.31 3.4 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

7 Multiplets processed. 

ANA L 

Backgnd 
counts 

14896. 
12161. 
16961. 
16028. 

7162. 
5531. 
6138. 

3304. 
2632. 
2632. 
2689. 
3274. 
2714. 
2329. 
2350. 
2222. 

721. 
1575. 

841. 
1026. 

945. 
1190. 

593. 
262. 
274. 

85. 
43. 

C - Multiplet Analysis converged normally 

05-DEC-95 09:11:43 

y s I S 

Net Area Error Nuclides 
counts % 

2888. 18.5 
1165. 26.4 
7615. 36.1 

87848. 3.2 SE-75,SCL-000, 
C0-57 

17134. 3.7 
966. 25.2 PB-214 

46184. 1.1 BA-141, 
SCM-000 

1481. 13.1 
2840. 10.2 
4014. 7.4 

363. 45.4 TE-129 
534. 35.9 CS-134,SB-122 
523. 32.8 
727. 22.3 

9966. 2.5 M0-99 
2934 . 6.4 
186. 58.0 

9679. 2.4 EU-152 
468. 21.2 

6164. 4.2 EU-152 
1150. 15.7 
8058. 2.6 TE-129,EU-152 

710. 13.4 
752. 10.2 I-133 

9913. 2.1 EU-152,BI-214, 
SCH-000 

315. 15.1 l-135 
267. 14.8 

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

• 
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hgtrw 
05-DEC-95 09:11:43 

~~mple: Eu-152 Standard 
:a collected on 05-DEC-95 at 08:56:17 

<~. ~ecayed to 0. days, 0. 0000 hours BEFORE the start of COLLECT. 

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-23.5 
CE-141 
l<R-85M 
XE-131M 
BA-139 

/'<''~139 
,,,, };~226 

BA-141 
KR-89 
'I'E-132 
XE-133M 
TH-227 
PB-212 
RA-224 
XE-135 
XE-138 
SE-75 
NP-239 
HG-203 
!R-192 
CR-51 
SCM-000 
BI:..211 
PB-214 
BA-133 
1-131 
SN-113 
l<R-87 
PB-211 
AU-198 
~'tt-125 

(
. 212 
~-i 
HF-181 
RU-103 
KR-85 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 
LLD<2.89E+01 
LLD<2.20E+02 
LLD<1.84E+03 
LLD<1.30E+01 
LLD<1.11E+02 

9.26E+02 +-
3.07E+02 +

LLD<9.01E+00 
LLD<1.63E+01 
LLD<1.96E+00 
LLD<1 . .56E+01 
LLD<3.59E+00 
LLD<2.34E+00 
LLD<8.79E+01 
LLD<1.01E+01 
LLD<2.02E+00 
LLD<5.29E+01 
LLD<4.45E+00 
LLD<2.73E+01 
LLD<2.16E+00 
LLD<1.90E+01 
LLD<1.38E+01 
LLD<5.36E+00 
LLD<9.31E+01 
LLD<3.36E+00 
LLD<7.80E+00 
LLD<3.27E+00 
LLD<1.38E+01 
LLD<2.53E+00 
LLD<2.35E+00 
LLD<2.04E+01 

9.73E+02 +
LLD<i.84E+01 
LLD<6.75E+00 
LL0<3.13E+00 
LLD<2.59E+00 
LLD<3.01E+00 
LLD<4.31E+00 
LLD<8.81E+01 
LLD<2.25E+00 
LLD<6.85E+00 
LLD<6.48E+02 
LLD<2.10E+01 
LLD<2.77E+00 
LLD<2.68E+00 
LLD<5.67E+02 

LLD<2.89E+01 
LLD<2.20E+02 
LLD<1.84E+03 
LLD<1.30E+01 
LLD<1.11E+02 

3.22E+01 9.26E+02 +- 3.22E+01 1.07E+01 3.07E+02 +- 1.07E+01 
LLD<9.01E+00 
LLD<1.63E+01 
LLD<1.96E+00 
LLD<1.56E+01 
LLD<3.59E+00 
LLD<2.34E+00 
LLD<8.79E+01 
LLD<1.01E+01 
LLD<2.02E+00 
LLD<5.29E+01 
LLD<4.45E+00 
LLD<2.73E+01 
LLD<2.16E+00 
LLD<1.90E+01 
LLD<1.38E+01 
LLD<5.36E+00 
LLD<9.31E+01 
LLD<3.36E+00 
LLD<7.80E+00 
LLD<3.27E+00 
LLD<1.38E+01 
LLD<2.53E+00 
LLD<2.35E+00 
LLD<2.04E+01 

1.86E+01 9.73E+02 +- 1.86E+01 
LLD<7.84E+01 
LLD<6.75E+00 
LLD<3.13E+00 
LLD<2.59E+00 
LLD<3.01E+00 
LLD<4.31E+00 
LLD<8.81E+01 
LLD<2.25E+00 
LLD<6.85E+00 
LLD<6.48E+02 
LLD<2.10E+01 
LLD<2.77E+00 
LLD<2.68E+00 
LLD<5.67E+02 



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 
C0-58 
CS-136 
MN-54 
C0-56 
1-134 
TL-207 
Y-88 
AC-228 
EU-152 
- - -234M 

-91 
-89 

FE-59 
ZN-65 
SC-46 
TA-182 
l-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<2.48E+00 
LLD<2.89E+00 
LLD<1.01E+01 
LLD<3.12E+00 
LLD<2.92E+00 
LLD<1.02E+01 
LLD<2.90E+00 
LLD<2.89E+00 
LLD<7.40E+00 
LLD<2.98E+01 
LLD<5.87E+00 
LLD<3.16E+00 
LLD<3.22E+00 
LLD<3.23E+00 
LLD<3.14E+00 
LLD<1.06E+01 
LLD<3.43E+00 
LLD<6.17E+00 
LLD<3.42E+00 
LLD<2.26E+01 
LLD<3.27E+00 
LLD<3.42E+00 
LLD<3.50E+00 
LLD<3.56E+00 
LLD<4.05E+00 
LLD<3.22E+03 
LLD<3.59E+00 
LLD<1.15E+01 

1.04E+03 +
LLD<4.27E+01 
LLD<9.06E+00 
LLD<6.74E+00 
LLD<5.57E+00 
LLD<1.90E+01 
LLD<3.32E+00 
LL0<9.6SE+00 
LLD<7.69E+00 
LLD<4.89E+00 
LLD<2.08E+00 
LLD<4.23E+00 
LLD<1.34E+00 
LLD<1.30E+00 
LLD<1.41E+00 

9.68E+02 +
LLD<1.33E+00 
LLD<1.42E+01 
LLD<8.09E+00 
LLD<1.59E+00 
LLD<5.58E-01 
LLD<3.85E-01 
LLD<1.76E+00 
LLD<1.79E+00 

LLD<2.48E+00 
LLD<2.89E+00 
LLD<1.01E+Ol 
LLD<3.12E+00 
LLD<2.92E+00 
LLD<1.02E+01 
LLD<2.90E+00 
LLD<2.89E+00 
LLD<7.40E+00 
LLD<2.98E+Ol 
LLD<5.8?E+OO 
LLD<3.16E+00 
LLD<3.22E+00 
LLD<3.23E+00 
LLD<3.14E+00 
LLD<1.06E+Ol 
LLD<3.43E+00 
LLD<6.17E+00 
LLD<3.42E+00 
LLD<2.26E+01 
LLD<3.27E+00 
LLD<3.42E+00 
LLD<3.50E+00 
LLD<3.56E+00 
LLD<4.05E+00 
LLD<3.22E+03 
LLD<3.59E+00 
LLD<1.15E+Ol 

3.53E+Ol 1.04E+03 
LLD<4.27E+01 
LLD<9.06E+00 
LLD<6.74E+00 
LLD<5.57E+00 
LLD<1.90E+01 
LLD<3.32E+00 
LLD<9.65E+00 
LLD<7.69E+00 
LLD<4.89E+00 
LLD<2.08E+00 
LLD<4.23E+00 
LLD<1.34E+00 
LLD<1.30B+00 
LLD<1.41B+00 

3.61E+01 9.68E+02 
LLD<1.33E+00 
LLD<1.42E+Ol 
LLD<8.09E+00 
LLD<1.59E+00 
LLD<5.58E-01 
LLD<3.85E-01 
LLD<1.?6B+00 
LLD<1.?9E+00 

+- 3.53E+01 

+- 3.618+01 

--------------------
4.21E+03 +- 6.36E+01 4.21E+03 +- 6.36E+01 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

) 



Results saved in File SD1205 

-

~;:~i'f.. 
'' i~ 



PEAKS NOT USED IN ANALYSIS 

.ntroid Energy Net Area Error Gammas/sec 
annel keV counts % 

79.64 39.62 2888. 18.5 1.17E+04 
91.24 45.42 1165. 26.4 2.27E+03 

239.28 119.40 7615. 36.1 7.66E+02 
489.34 244.39 17134. 3.7 2.34E+03 
591.78 295.61 966. 25.2 1. 55E+02 
735.08 367.25 1481. 13.1 2.91E+02 
821.79 410.61 2840. 10.2 6.22E+02 
887.37 443.41 4014. 7.4 9.51E+02 
976.80 488.14 363. 45.4 9.50E+01 

1126.86 563.19 534. 35.9 1.62E+02 
1171.60 585.58 523. 32.8 1.65E+02 
1376.41 688.04 727. 22.3 2.70E+02 
1556.44 778.13 9966. 2.5 4.17E+03 
1733.13 866.56 2934. 6.4 1.36E+03 
1835.93 918.02 186. 58.0 9.06E+01 
2007.86 1004.10 468. 21.2 2.46E+02 
2177.12 1088.85 1150. 15.7 6.44E+02 
2423.37 1212.18 710. 13.4 4.31E+02 
2595.55 1298.43 752. 10.2 4.78E+02 
2912.16 1457.07 315. 15.1 2.15E+02 
3054.29 1528.31 267. 14.8 1.87E+02 

Ot@ 

• 

• 



GAMMA SPECTROSCOPY RESULTS FROM 12/6/95 

FOR 

CELLS PILE CC(76,77,90,91),PILE X(39,40,52,53)~PILE Y(41,42,54,55),PILE 
Z(43,44,56,57),0ILE BB(60,61, 74, 75),PILE AA(45,46),PILE U(70, 71,84,85),PILE 

T(68,69,82,83),PILE S(65,66),PILE W(58,59, 72, 73),PILE V(86,87 ,88,89) 



~* * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * *· * * * 

GAMMA S P B C T R U M 
* 

R E C A L I B R A T I 0 N 
* 
* 
* 

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

CANBERRA SP~CTRAN-AT V4.2a 

hgtrw 06-DJC-95 08:14:06 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I ADC Unit Nu~er: l.O 
Det~ctor Number: 1 I Geometry Numbef: 1 
Spec~rum Size: 4096 channels from MCA Regiop F,U~~ 
Fif~t channel for Search: 0 
Ad~~ive smoothing performed. 
Nu ~f of Background Channels: 4 on each side of peak. 
Pea Confidence Factor: 95.0% 
Mul~iplet Sensitivity: 3 
Iqep~~fication Energy Window: +- 1.00 keV. 
Error Quotation: 1.96 sigma uncertainty. 

Multiplet Analysis Performed . 

• 
gular Output. 
ectral data read directly from Multichannel Analyzer ANO 

Analyzed by: dlv 

Sample Description: Eu-152 Standard 
COLLECT started on 06-DEC-95 at 07:34:55 

COLLECT Live Time: 1200. sec . 

• 



hgtrw 06-DEC-95 08:14:06 ... P E A K ANA L Y S I S 

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

1C 80.05 39.83 1.8 31701. 4147. 16.2 
~c 91.70 45.65 1.8 26249. 2592. 19.4 
4C 171.14 85.35 2.3 53838. 2482. 42.3 
4C 176.19 87.88 2.3 56436. 2707. 36.9 PB-214,CD-109 
sc 181.52 90.54 2.3 59179. 1579. 45.8 
6? 237.91 118.72 1.6 36520. 9950. 53.2 
7? 244.35 121.94 1.6 34072. 181404. 3.0 SE-75,SCL-000, 

C0-57 
8? 485.51 242.48 1.6 13438. 1982. ~2.5 PB-214 
9? 490.19 244.82 1.6 13037. 34566. 3.6 

10? 495.28 247.36 1.6 12601. 1089. 66.5 
11 592.64 296.03 1.7 9371. 1821. 16.7 PB-214 
12? 682.19 340.81 1.7 9016. 3899. 42.4 CS-136 
13? 689.21 344.32 1.7 10105. 89757. 2.0 BA-141, 

SCM-000 
14? 735.87 367.65 1.8 8250. 2934. 10.9 
15C 822.87 411.15 1.6 5319. 5880. 7.3 AU-198 
16C 832.28 415.86 1.6 5035. 344. 44.3 
17 888.52 443.99 1.7 6350. 7801. 3.9 
18 977.94 488.71 1.7 4829. 869. 25.1 

,~ 1128.67 564.10 1.9 5487. 1227. 19.5 CS-134,SB-122 
1172.99 586.27 2.2 5223. 622. 36.9 

-2"ic 1349.66 674.66 1.9 4256. 407. 29.3 
22C 1357.47 678.57 1.9 4202. 866. 26.5 AG110M 
23 1377.76 688.72 2.0 4928. 1686. 14.4 
24$ 1439.16 719.44 2.2 4938. 639. 40.5 
25$ 1447.12 723.42 2.2 4984. 382. 45.8 SB-124,1-131, 

ZR-95 
26? 1551.04 775.43 2.0 4071. 982. 27.1 
27? 1557.94 778.88 2.0 4005. 19323. 2.9 M0-99 
28? 1563.86 781.84 2.0 3949. 548. 48.4 
29 1620.99 810.44 2.2 2889. 724. 23.0 I-132,C0-58 
30 1734.78 867.39 1.9 4555. 5482. 4.8 
31 1839.02 919.57 2.1 2619. 477. 35.2 
32? 1921.51 960.86 2.1 2560. 856. 28.3 
33? 1928.04 964.13 2.1 2654. 18078. 2.3 EU-152 
34 2010.18 1005.26 2.3 2106. 881. 18.5 
35? 2171.46 1086.01 2.2 2223. 11931. 3.1 EU-152 
36? 2179.12 1089.85 2.2 2018. 2054. 11.4 
37C 2217.18 1108.91 2.2 2021. 909. 16.8 
38C 2223.93 1112.29 2.2 2101. 15047. 2.3 TE-129,EU-152 
39 2425.45 1213.22 2.3 1277. 1379. 10.1 
40$ 2547.87 1274.54 1.5 403. 189. 66.5 NA-22 
41 2598.03 1299.67 2.1 553. 1453. 7.4 
42C 2808.38 1405.06 2.4 339. 1069. 14.2 
43C 2815.64 1408.70 2.4 495. 18804. 1.7 EU-152,B!-214, ,. SCH-000 
~c 2914.78 1458.39 2.4 92. 402. 13.5 !-135 

45C 2920.89 1461.45 2.4 72. 263. 17.0 K-40 
46 3058.33 1530.33 3.5 83. 497. 10.9 KR-88 



Error Quotation 41Jak Confidence 

15 Multiplets 

at 1.96 sigma 
Level at 95.0% 

processed. 

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

ENERGY RECALIBRAT!ON RBPORT 

Old Calibration Coefficients: 

Energy= 2.569574E-07*ChA2 + 4.996500E-0l*Ch +-1.675696E-01 

New Calibration Coefficients: 

Energy= 2.501432E-07*ChA2 + 4.994601E-0l*Ch +-9.596911E-02 

Ot@ 

• 

• 



!?./~ 
~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

GAMMA S P E C T R U M 

* 
A N A L Y S I S 

* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 06-DEC-95 08:36:19 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
~ 
, jlgular Output. 

Analysis of Spectrum saved in Disk File SD1206 
Measured by: dlv 

Sample Description: Eu-152 Standard 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 8.8840E+02 gm I Conversion Factor: 1.0000E+00 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 06-DEC-95 at 08:17:15 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
756. seconds 

20.63 % 

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

Energy Calibration performed 06-DEC-95 
Efficiency Calibration performed 21-NOV-95 



hgtrw 

• P E A K 

PK Centroid Energy FWHM 
channel keV keV 

1C 79.92 39.82 2.0 
2C 91.69 45.70 2.0 
3? 235.93 117.76 1.6 
4? 244.32 121.95 1.6 

5? 481.40 240.40 1.7 
6? 490.25 244.83 1.7 
7? 496.43 247.91 1.7 
8 592.59 295.97 1.4 
9? 680.89 340.10 1.8 

10? 689.37 344.34 1.8 

11? 695.12 347.21 1.8 
12 736.30 367.79 2.0 
13C 823.12 411.19 1.7 
14 888.73 443.99 1.7 
15 978.13 488.68 1.9 
16 1128.62 563.92 2.5 
17 1173.26 586.24 1.6 
18 1377.88 688.58 1.7 

·~ 
1558.46 778.90 2.0 
1735.38 867.41 2.0 

21$ 1838.89 919.20 1.9 
22C 1920.11 959.85 2.2 
23C 1928.59 964.09 2.2 
24 2011.02 1005.34 1.7 
25C 2164.04 1081.93 2.2 
26C 2172.12 1085.97 2.2 
27C 2179.94 1089.89 2.2 
28? 2216.56 1108.22 2.2 
29? 2224.61 1112.24 2.2 
30 2426.40 1213.27 2.1 
31 2598.44 1299.41 2.2 
32$ 2808.54 1404.63 2.4 
33$ 2816.47 1408.60 2.4 

34 2915.47 1458.19 2.6 
35 3059.59 1530.39 3.5 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

10 Multiplets processed . 

06-DEC-95 08:36:19 

ANA L Y S I S 

Backgnd Net Area Error Nuclides 
counts counts % 

18238. 2215. 21.1 
15232. 1352. 24.1 
19492. 4243. 50.8 
18356. 91282. 2.5 SE-75,SCL-000, 

C0-57 
7398. 807. 35.8 RA-224 
6986. 17850. 4.4 
6698. 815. 34.3 
4344. 663. 30.2 PB-214 
4147. 2023. 34.7 CS-136 
3890. 45593. 2.4 BA-141, 

SCM-000 
3715. 1343. 51.1 
3030. 1526. 12.0 
2716. 2853. 10.2 AU-198 
3203. 3779. 5.7 
1960. 466. 28.6 
2987. 646. 27.9 CS-134,SB-122 
2798. 401. 43.0 
2036. 632. 22.9 
2613. 9429. 2.7 
2563. 2608. 7.5 
1270. 305. 54.7 
1366. 393. 24.1 
1430. 9058. 3.0 EU-152 

860. 446. 22.8 
921. 318. 21.3 
921. 6004. 3.9 E:U-152 
921. 1160. 8.8 

1008. 417. 31.5 
1156. 7583. 3.4 TB-129,EU-152 

654. 690. 14.4 
306. 736. 11.0 
217. 430. 24.6 
265. 9582. 2.4 EU-152,BI-214, 

SCH-000 
100. 270. 17.5 I-135 

32. 245. 14.8 KR-88 

... __ Multiplet Analysis converged normally 
~ Multiplet Analysis Terminated because of no CHI-SQ improvement 

? - Multiplet Analysis converged but GFIT > 4 

,-,, 

-



hgtrw 06-DEC-95 08:36:19 

,~~mple: Eu-152 Standard 
~ :a collected on 06-DEC-95 at 08:17:15 

J~cayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 
BA-139 

r"~.:?·:-13 9 
t ;t:-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 

_8B-125 
r -212 
\, .. .:.-7 

HF-181 
RU-103 
KR-85 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<3.03E+01 
LLD<2.19E+02 
LLD<1.81E+03 
LLD<1.39E+01 
LLD<1.10E+02 

9.62E+02 
3.19E+02 

LLD<9.31E+00 
LLD<1.64E+01 
LLD<1.97E+00 
LLD<1.56E+01 
LLD<3.63E+00 
LLD<2.35E+00 
LLD<8.79E+01 
LLD<1.07E+01 
LLD<2.14E+00 
LLD<5.29E+01 
LLD<4.51E+00 
LLD<::2.75E+01 
LLD<2.1SE+00 
LLD<1.89E+01 
LLD<1.39E+01 
LLD<4.89E+00 

8.27E+01 
LLD<4.14E+00 
LLD<8.22E+00 
LLD<3.23E+00 
LLD<1.39E+01 
LLD<2.51E+00 
LLD<2.36E+00 
LLD<2.06E+01 

9.60E+02 
LLD<9.94E+01 
LLD<7.28E+00 
LLD<3.07E+00 
LLD<2.73E+00 
LLD<3.03E+00 
LLD<4.26E+00 
LLD<8.22E+01 

2.00E+01 
LLD<7.00E+00 
LLD<6.72E+02 
LLD<2.28E+01 
LLD<2.70E+00 
LLD<2.78E+00 
LLD<5.53E+02 

LLD<3.03E+01 
LLD<2.19E+02 
LLD<1.81E+03 
LLD<1.39E+01 
LLD<1.10E+02 

+- 2.73E+01 9.62E+02 +- 2.73E+01 
+- 9.07E+00 3.19E+02 +- 9.07E+00 

LLD<9.31E+00 
LLD<1.64E+01 
LLD<1.97E+00 
LLD<1.56E+01 
LLD<3.63E+00 
LLD<2.35E+00 
LLD<8.79E+01 
LLD<1.07E+01 
LLD<2.14E+00 
LLD<5.29B+01 
LLD<4.51E+00 
LLD<2.75E+01 
LLD<2.15E+00 
LLD<l.89E+01 
LLD<1.39E+01 
LLD<4.89E+00 

+- 2.97E+Ol 8.27E+01 +- 2.97E+01 
LLD<4.14E+00 
LLD<8.22E+00 
LLD<3. 23E+00 
LLD<1.39E+Ol 
LLD<2.51E+00 
LLD<2.36E+00 
LLD<2.06E+01 

+- 2.79E+Ol 9.60E+02 +- 2.79E+Ol 
LLD<9.94E+Ol 
LLD<7.28B+00 
LLD<3.07E+00 
LLD<2.73E+00 
LLD<3.03E+00 
LLD<4.26E+00 
LLD<8.22E+01 

+- 2.07E+00 2.00E+01 +- 2.07E+00 
LLD<7.00E+00 
LLD<6.72E+02 
LLD<2.28E+Ol 
LLD<2.70E+00 
LLD<2.78E+00 
LLD<5.53E+02 



SR-85 LLD<2.42E+00 LLD<2.42E+00 
I-133 LLD<2.94E+00 LLD<2.94E+00 
BA-140 LLD<1.01E+01 LLD<1.01E+01 -.91M LLD<3.30E+00 LLD<3.30E+00 

-207 LLD<3.23E+00 LLD<3.23E+00 
-208 LLD<1.09E+01 LLD<1.09E+01 

SB-124 LLD<2.72E+00 LLD<2.72E+00 
CS-134 LLD<2.93E+00 LLD<2.93E+00 
BI-214 LLD<7.09E+00 LLD<7.09E+00 
RU-106 LLD<2.81E+01 LLD<2.81E+01 
LA-142 LLD<5.83E+00 LLD<5.83E+00 
AG-110M LLD<3.03E+00 LLD<3.03E+00 
NB-97 LLD<3.09E+00 LLD<3.09E+00 
CS-137 LLD<3.40E+00 LLD<3.40E+00 
I-132 LLD<3.23E+00 LLD<3.23E+00 
W-187 LLD<1.08E+01 LLD<1.08E+01 
ZR-97 LLD<3.26E+00 LLD<3.26E+00 
ZR-95 LLD<6.26E+00 LLD<6.26E+00 
NB-95 LLD<3.46E+00 LLD<3.46E+00 
TL-210 LLD<2.26E+01 LLD<2.26E+01 
C0-58 LLD<3.38E+00 LLD<3.38E+00 
CS-136 LLD<3.35E+00 LLD<3.35E+00 
MN-54 LLD<3.36E+00 LLD<3.36E+00 
C0-56 LLD<3.60E+00 LLD<3.60E+00 
I-134 LLD<4.05E+00 LLD<4.05E+00 
TL-207 LLD<3.15E+03 LLD<3.15E+03 
Y-88 LLD<3.81E+00 LLD<3.81E+00 
AC-228 LLD<1.15E+01 LLD<1.15E+01 

~ EU-152 9.71E+02 +- 3.72E+01 9.718+02 +- 3.72E+01 
·-234M LLD<4.68E+01 LLD<4.68E+01 

-91 LLD<8.14E+00 LLD<8.14E+00 
RB-89 LLD<6.31E+00 LLD<6.31E+00 
FE-59 LLD<5.41E+00 LLD<5.41E+00 
ZN-65 LLD<1.34E+01 LLD<1.34E+01 
SC-46 LLD<4.19E+00 LLD<4.19E+00 
TA-182 LLD<1.02E+01 LLD<1.02E+01 
I-135 LLD<8.08E+00 LLD<8.08E+00 
CL-39 LLD<5.04E+00 LLD<5.04E+00 
NA-22 LLD<2.11E+00 LLD<2.11E+00 
AR-41 LLD<3.68E+00 LLD<3.68E+00 
C0-60 LLD<1.41E+00 LLD<1.41E+00 
NA-24 LLD<1.44E+00 LLD<1.44E+00 
SR-92 LLD<1.41E+00 LLD<1.41E+00 
SCH-000 9.36E+02 +- 3.68E+01 9.36E+02 +- 3.68E+01 
CS-138 LLD<1.48E+00 LLD<1.48E+00 
K-40 LLD<9.25E+00 LLD<9.25E+00 
KR-88 LLD<7.66E+00 LLD<7.66E+00 
TL-209 LLD<2.14B+00 LLD<2.14E+00 
LA-140 LLD<6.04E-01 LLD<6.04E-01 
AL-26 LLD<2.64E-01 LLD<2.64E-01 
MN-56 LL0<1.27E+00 LL0<1.27E+00 
RB-88 LLD<9.95E-01 LLD<9.95E-01 

-------------------- --------------------Total 4.25E+03 +- 7.23E+01 4.25E+03 +- 7.23E+01 ~""""'. "a 

• 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD1206 



PEAKS NOT USED IN ANALYSIS 

.ntroid Energy Net Area Error Gammas/sec 
annel keV counts % 

79.92 39.82 2215. 21.1 8.71E+03 
91.69 45.70 1352. 24.1 2.55E+03 

235.93 117.76 4243. 50.8 4.33E+02 
490.25 244.83 17850. 4.4 2.45E+03 
496.43 247.91 815. 34.3 1.13E+02 
592.59 295.97 663. 30.2 1.06E+02 
680.89 340.10 2023. 34.7 3.69E+02 
695.12 347.21 1343. 51.1 2.50E+02 
736.30 367.79 1526. 12.0 3.00E+02 
888.73 443.99 3779. 5.7 8.96E+02 
978.13 488.68 466. 28.6 1.22E+02 

1128.62 563.92 646. 27.9 1. 96E+02 
1173.26 586.24 401. 43.0 1.26E+02 
1377.88 688.58 632. 22.9 2.34E+02 
1558.46 778.90 9429. 2.7 3.94E+03 
1735.38 867.41 2608. 7.5 1.21E+03 
1838.89 919.20 305. 54.7 1. 49E+02 
1920.11 959.85 393. 24.1 1.99E+02 
2011.02 1005.34 446. 22.8 2.35E+02 
2164.04 1081.93 318. 21.3 1.77E+02 
2179.94 1089.89 1160. 8.8 6.51E+02 
2216.56 1108.22 417. 31.5 2.37E+02 ~ . 
2426.40 1213.27 690. 14.4 4.19E+02 

.598.44 1299.41 736. 11.0 4.68E+02 
808.54 1404.63 430. 24.6 2.86E+02 

2915.47 1458.19 270. 17.5 1.84E+02 
3059.59 1530.39 245. 14.8 1.71E+02 

O;© 

• 



* * * * 

* 

cc 
* * * * * * * * * * * * * * * * * * * * * * * * * 

GAMMA S P E C T R U M A N A L Y S I S 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 06-DEC-95 08:58:19 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

lfllt.'h> 
_:;~gular Output . 

Analysis of Spectrum saved in Disk File SD0078 
Measured by: dlv 

Sample Description: CC:76,77,90,91 Soil 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 6.5600E+02 gm I Conversion Factor: 1.0000E+OO 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 06-DEC-95 at 08:44:16 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

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

Energy Calibration performed 06-DEC-95 
Efficiency Calibration performed 21-NOV-95 



hgtrw 

• p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.21 238.81 1.8 
2 677.08 338.19 1.1 
3 704.93 352.11 1.7 
4 1167.12 583.18 2.5 
5 1219.23 609.23 1.8 
6 1386.25 692.76 0.5 
7 2922.32 1461.62 2.3 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

• 

• 

06-DEC-95 08:58:19 ~' '\ 

ANA L y s I s 
Backgnd Net Area Error Nuclides 
counts counts % 

52. 125. 24.8 PB-212 
15. 25. 60.1 AC-228 
15. 63. 31.2 PB-214 
10. 32. 45.0 TL-208 
8. 65. 27.8 BI-214 
7. 9. 115.8 SB-122 
4. 70. 25.1 K-40 

.·~ 



hgtrw 06-DEC-95 08:58:19 

~ ~ple: CC:76,77,90,91 Soil 
~a collected on 06-DEC-95 at 08:44:16 

'" "Oecayed to 0. days, 0. 0000 hours BEFORE the start of COLLECT. 

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 
~~-139 

:;:;-139 
;,J~' 226 

~h,~~-

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 

R A D I 0 N U C L I D E A N A L Y S I S 

Activity Concentration in pCi /gm 
Decay 

R E P 0 R T 

Measured Error corrected Error 

LLD<3.77E+00 
LLD<2.30E+01 
LLD<2.16E+02 
LLD<1.79E+00 
LLD<1.13E+01 
LLD<7.11E-01 
LLD<2.36E-01 
LLD<9.23E-01 
LLD<1.84E+00 
LLD<2.08E-01 
LLD<1.70E+00 
LLD<3.93E-01 
LLD<2.40E-01 
LLD<8.09E+00 
LLD<1.07E+00 
LLD<2.18E-01 
LLD<5.43E+00 
LLD<5.21E-01 
LLD<2.18E+00 
LLD<2.36E-01 
LLD<2.37E+00 
LLD<1.85E+00 

1. 51E+00 +
LLD<5.36E+00 
LLD<2.27E-01 
LLD<8.50E-01 
LLD<3.30E-01 
LLD<1.59E+00 
LLD<2.65E-01 
LLD<3.16E-01 
LLD<2.44E+00 
LLD<9.10E-01 
LLD<7.25E+00 

1.50E+00 +
LLD<6.82E-01 
LLD<2.78E-01 
LLD<3.64E-01 
LLD<5.22E-01 
LLD<1.00E+01 
LLD<2.56E-01 
LLD<8.77E-01 
LLD<7.46E+01 
LLD<2.80E+00 
LLD<3.03E-01 
LLD<2.33E-01 
LLD<7.05E+01 

LLD<3.77E+00 
LLD<2.30E+01 
LLD<2.16E+02 
LLD<1.79E+00 
LLD<1.13E+01 
LLD<7.11E-01 
LLD<2.36E-01 
LLD<9.23E-01 
LLD<1.84E+00 
LLD<2.08E-01 
LLD<1.70E+00 
LLD<3.93E-01 
LLD<2.40E-01 
LLD<8.09E+00 
LLD<1.07E+00 
LLD<2.18E-01 
LLD<5.43E+00 
LLD<5.21E-01 
LLD<2.18E+00 
LLD<2.36E-01 
LLD<2.37E+00 
LLD<1.85E+00 

3.76E-01 1.51E+00 
LLD<5.36E:+00 
LLD<2.27E-01 
LLD<8.50E-01 
LLD<3.30E-01 
LLD<1.59E+00 
LLD<2.65E-01 
LLD<3.16E-01 
LLD<2.44E+00 
LLD<9.10E-01 
LLD<7.25E+00 

4.68E-01 1.50E+00 
LLD<6.82E-01 
LLD<2.78E-01 
LLD<3.64E-01 
LLD<5.22E-Ol 
LLD<1.00E+01 
LLD<2.56E-01 
LLD<8.77E-01 
LLD<7.46E+01 
LLD<2.80E+00 
LLD<3.03E-01 
LLD<2.33E-01 
LLD<7.05E+01 

+- 3.76E-01 

+- 4.68E-01 



SR-85 LLD<3.08E-01 LLD<3.08E-01 
I-133 LLD<2.83E-01 LLD<2.83E-01 

' BA-140 LLD<1.10E+00 LLD<1.10E+00 ; -91M LLD<3.40E-01 LLD<3.40E-01 
-207 LLD<2.65E-01 LLD<2.65E-01 

L-208 LLD<1.12E+00 LLD<1.12E+00 
SB-124 LLD<3.30E-01 LLD<3.30E-01 
CS-134 LLD<7.68E-01 LLD<7.68E-01 
BI-214 2.24E+00 +- 6.25E-01 2.24E+00 +- 6.25E-01 
RU-106 LLD<3.13E+00 LLD<3.13E+00 
LA-142 LLD<5.95E-01 LLD<5.95E-01 
AG-110M LLD<4.91E-01 LLD<4.91E-01 
NB-97 LLD<4.95E-01 LLD<4.95E-01 
CS-137 LLD<4.93E-01 LLD<4.93E-01 
I-132 LLD<4.20E-01 LLD<4.20E-01 
W-187 LLD<1.02E+00 LLD<1.02E+00 
ZR-97 LLD<3.61E-01 LLD<3.61E-01 
ZR-95 LLD<5.53E-01 LLD<5.53E-01 
NB-95 LLD<3.84E-01 LLD<3.84E-01 
TL-210 LLD<2.03E+00 LLD<2.03E+00 
C0-58 LLD<2.71E-01 LLD<2.71E-01 
CS-136 LLD<3.89E-01 LLD<3.89E-01 
MN-54 LLD<3.15E-01 LLD<3.15E-01 
C0-56 LLD<2.35E-01 LLD<2.35E-01 
I-134 LLD<2.95E-01 LLD<2.95E-01 
TL-207 LLD<3.05E+02 LLD<3.05E+02 
Y-88 LLD<4.17E-01 LLD<4.17E-01 

,r"'·:-,-AC-228 LLD<1.92E+00 LLD<1.92E+00 
EU-152 LLD<3.32E+00 LLD<3.32E+00 

·-234M LLD<4.11E+00 LLD<4.11E+00 
-91 LLD<8.15E-01 LLD<8.15E-01 

RB-89 LLD<6.91E-01 LLD<6.91E-01 
FE-59 LLD<7.10E-01 LLD<7.10E-01 
ZN-65 LLD<1.22E+00 LLD<1.22E+00 
SC-46 LLD<5.24E-01 LLD<5.24E-01 
TA-182 LLD<1.30E+00 LLD<1.30E+00 
I-135 LLD<1.31E+00 LLD<1.31E+00 
CL-39 LLD<9.74E-01 LLD<9.74E-01 
NA-22 LLD<3.65E-01 LLD<3.65E-01 
AR-41 LLD<2.93E-01 LLD<2.93E-01 
C0-60 LLD<3.63E-01 LLD<3.63E-01 
NA-24 LLD<3.33E-01 LLD<3.33E-01 
SR-92 LLD<6.18E-01 LLD<6.18E-01 
SCH-000 LLD<2.07E+00 LLD<2.07E+00 
CS-138 LLD<6.11E-01 LLD<6.11E-01 
K-40 1. 85B+01 +- 4.69E+00 1.85E+01 +- 4.69E+00 
KR-88 LLD<2.91E+00 LLD<2.91E+00 
TL-209 LLD<1."19E+00 LLD<1.19E+00 
LA-140 LLD<3.81E-01 LLD<3.81E-01 
AL-26 LLD<3.38E-01 LLD<3.38E-01 
MN-56 LLD<1.27E+00 LLD<1.27E+00 
RB-88 LLD<1.47E+00 LLD<1.47E+00 

-------------------- --------------------
Total 2.37E+01 +- 4.77E+00 2.37E+01 +- 4.77E+00 

• 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0078 

f 



PEAKS NOT USED IN ANALYSIS 
\ 

.ntroid Energy Net Area Error Gammas/sec 
annel keV counts % 

677.08 338.19 25. 60.1 4.53E+00 
1167.12 583.18 32. 45.0 1.02E+01 
1386.25 692.76 9. 115.8 3.36E+00 

OH'9 

• 

• 



+ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* 

GAMMA S P E C T R U M A N A L Y S I S * 
* 

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

CANBERRA S?ECTRAN-AT V4.2a 

hgtrw 06-DEC-95 09:13:44 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
~~ 

"'"' )~lar Output. 
~alysis of Spectrum saved in Disk File SD0079 

,-

Measured by: dlv 

Sample Description: X:39,40,52,53 Soil 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 5.7800E+02 gm I Conversion Factor: 1.0000E+00 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 06-DEC-95 at 08:59:45 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

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

Energy Calibration performed 06-DEC-95 
Efficiency Calibration performed 21-NOV-95 



hgtrw 

• p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1$ 478.80 239.10 1.1 
2 705.06 352.18 1.6 
3 1060.63 529.93 1.1 
4 1167.29 583.26 1.1 
5$ 1219.51 609.37 2.2 
6 1324.14 661.70 1.1 
7 1937.49 968.54 1.1 
8 2921.79 1461.36 1.1 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

1 Multiplets processed. 

06-DEC-95 09:13:44 

ANA L Y S I S 

Backgnd Net Area Error Nuclides 
counts counts % 

30. 83. 40.6 PB-212 
28. 51. 42.5 PB-214 

7 . 9. 108.4 I-133 
4. 28. 43.2 TL-208 

16. 20. 75.1 BI-214 
7. 63. 27.7 CS-137 
4. 18. 57.9 AC-228,RU-105 
6. 73. 26.0 K-40 

$ - Multiplet Analysis Terminated because of no CHI-SQ improvement 

• 

• 



hgtrw 06-DEC-95 09:13:44 

~~mple: X:39,40,52,53 Soil 
' :a collected on 06-DEC-95 at 08:59:45 
~ecayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 
BA-139 

11111!!:10';!;-13 9 r .. __ .""~, 
~t-'-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 
r -212 

.o-7 
HF-181 
RU-103 
KR-85 

R A D I 0 N U C L I D E A N A L Y S I S 

Activity Concentration in pCi /gm 
Decay 

R E P 0 R T 

Measured Error corrected Error 

LLD<4.24E+00 
LLD<2.89E+01 
LLD<2.51E+02 
LLD<2.02E+00 
LLD<1.36E+01 
LLD<8.53E-01 
LLD<2.83E-01 
LLD<1.13E+00 
LLD<2.16E+00 
LLD<2.07E-01 
LLD<1.88E+00 
LLD<3.95E-01 
LLD<2.94E-01 
LLD<1.01E+01 
LLD<1.11E+00 
LLD<2.25E-01 
LLD<6.02E+00 
LLD<5.61E-01 
LLD<2.89E+00 
LLD<2.40E-01 
LLD<2.63E+00 
LLD<1.94E+00 

1.13E+00 +
LLD<6.66E+00 
LLD<2.53E-01 
LLD<9.02E-01 
LLD<3.8SE-01 
LLD<1.44E+00 
LLD<2.81E-01 
LLD<2.85E-01 
LLD<2.39E+00 
LLD<1.31E+00 
LLD<8.84E+00 

1.·38E+00 +
LLD<7.01E-01 
LLD<2.66E-01 
LLD<4.18E-01 
LLD<5.71E-01 
LLD<1.07E+01 
LLD<3.33E-01 
LLD<1.03E+00 
LLD<9.80E+01 
LLD<2.74E+00 
LLD<3.19E-01 
LLD<3.56E-01 
LLD<7.65E+01 

LLD<4.24E+00 
LLD<2.89E+01 
LLD<2.51E+02 
LLD<2.02E+00 
LLD<1.36E+01 
LLD<8.53E-01 
LLD<2.83E-01 
LLD<1.13E+00 
LLD<2.16E+00 
LLD<2.07E-01 
LLD<1.88E+00 
LLD<3.9SE-01 
LLD<2.94E-01 
LLD<1.01E+01 
LLD<1.11E+00 
LLD<2.25E-01 
LLD<6.02E+00 
LLD<5.61E-01 
LLD<2.89E+00 
LLD<2.40E-01 
LLD<2.63E+00 
LLD<1.94E+00 

4.62E-01 1.13E+00 
LLD<6.66E+00 
LLD<2.53E-01 
LLD<9.02E-01 
LLD<3.85E-01 
LLD<1.44E+00 
LLD<2.81E-01 
LLD<2.8SE-01 
LLD<2.39E+00 
LLD<1.31E+00 
LLD<8.84E+00 

5.86E-01 1.38E+00 
LLD<7.01E-01 
LLD<2.66E-01 
LLD<4.18E-01 
LLD<5.71E-01 
LLD<1.07E+01 
LLD<3.33E-01 
LLD<1.03E+00 
LLD<9.80E+01 
LLD<2.74E+00 
LLD<3.19E-01 
LLD<3.56E-01 
LLD<7.65E+01 

+- 4.62E-01 

+- 5.86E-01 



SR-85 LLD<3.34E-01 LLD<3.34E-01 
I-133 1.41E-01 +- 1.52E-01 1.41E-01 +- 1.52E-01 
BA-140 LLD<1.32E+00 LLD<1.32E+00 ~-~;:\ 

~91M LLD<3.19E-01 LLD<3.19E-01 
-207 LLD<3.84E-01 LLD<3.84E-01 
-208 LLD<1.12E+00 LLD<1.12E+00 

SB-124 LLD<3.43E-01 LLD<3.43E-01 
CS-134 LLD<4.93E-01 LLD<4.93E-01 
BI-214 8.05E-01 +- 6.05E-01 8.05E-01 +- 6.05E-01 
RU-106 LLD<2.92E+00 LLD<2.92E+00 
LA-142 LLD<6.94E-01 LLD<6.94E-01 
AG-110M LLD<9.74E-01 LLD<9.74E-01 
NB-97 LLD<9.81E-01 LLD<9.81E-01 
CS-137 1.17E+00 +- 3.25E-01 1.17E+00 +- 3.25E-01 
I-132 LLD<7.83E-01 LLD<7.83E-01 
W-187 LLD<1.01E+00 LLD<1.01E+00 
ZR-97 LLD<3.43E-01 LLD<3.43E-01 
ZR-95 LLD<5.03E-01 LLD<5.03E-01 
NB-95 LLD<2.98E-01 LLD<2.98E-01 
TL-210 LLD<2.17E+00 LLD<2.17E+00 
C0-58 LLD<4.07E-01 LLD<4.07E-01 
CS-136 LLD<3.01E-01 LLD<3.01E-01 
MN-54 LLD<3.34E-01 LLD<3.34E-01 
C0-56 LLD<3.63E-01 LLD<3.63E-01 
I-134 LLD<4.32E-01 LLD<4.32E-01 
TL-207 LLD<2.89E+02 LLD<2.89E+02 
Y-88 LLD<4.66E-01 LLD<4.66E-01 
AC-228 LLD<1.99E+00 LLD<1.99E+00 :-·~ 

EU-152 LLD<4.33E+00 LLD<4.33E+00 ~ 

·-234M LLD<4.71E+00 LLD<4.71E+00 
-91 LLD<7.13E-01 LLD<7.13E-01 

RB-89 LLD<7.33E-01 LLD<7.33E-01 
FE-59 LLD<8.97E-01 LLD<8.97E-01 
ZN-65 LLD<7.17E-01 LLD<7.17E-01 
SC-46 LLD<4.86E-01 LLD<4.86E-01 
TA-182 LLD<1.44E+00 LLD<1.44E+00 
I-135 LLD<2.17E+00 LLD<2.17E+00 
CL-39 LLD<1.27E+00 LLD<1.27E+00 
NA-22 LLD<4.41E-01 LLD<4.41E-01 
AR-41 LLD<2.27E-01 LLD<2.27E-01 
C0-60 LLD<5.38E-01 LLD<5.38E-01 
NA-24 LLD<5.18E-01 LLD<S.lSE-01 
SR-92 LLD<5.20E-01 LLD<5.20E-01 
SCH-000 LLD<1.67E+00 LLD<1.67E+00 
CS-138 LLD<3.87E-Ol LLD<3.87E-01 
K-40 2.17E+01 +- 5.69E+00 2.17E+01 +- 5.69E+00 
KR-88 LLD<3.50E+00 LLD<3.50E+00 
TL-209 LLD<l.56E+00 LLD<1.56E+00 
LA-140 LLD<5.19E-01 LLD<5.19E-01 
AL-26 LLD<4.06E-01 LLD<4.06E-01 
MN-56 LLD<1.52E+00 LLD<1.52E+00 
RB-88 LLD<5.37E-01 LLD<5.37E-01 

-------------------- --------------------Total 2.63E+01 +- 5.78E+00 2.63E+01 +- 5.78E+00 ~ 

• 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0079 



•

Centroid 
annel 

1167.29 
1937.49 
OH~ 

• 

• 

PEAKS NOT USED IN ANALYSIS 

Energy Net Area Error Gammas/sec 
keV counts % 

583.26 28. 43.2 8.75E+00 
968.54 18. 57.9 9.30E+00 



P,lt. 1 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * -

GAMMA S P E C T R U M 

* 
A N A L Y S I S 

* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 06-DEC-95 09:27:32 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

~' 
\.. .. j:;ular Output . 
·'Analysis of Spectrum saved in Disk File SDOOSO 

Measured by: dlv 

Sample Description: Y:41,42,54,55 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 6.8000E+02 gm I Conversion Factor: 1.0000E+00 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 06-DEC-95 at 09:14:49 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

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

Energy Calibration performed 06-DEC-95 
Efficiency Calibration performed 21-NOV-95 



hgtrw 

• p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.70 239.05 1.5 
2 591.76 295.55 1.1 
3 705.03 352.16 2.1 
4 1022.43 510.83 1.5 

5 1166.97 583.10 0.9 
6 1219.59 609.41 1.0 
7 1324.02 661.64 1.6 
8 2922.38 1461.65 2.6 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

1 Multiplets processed. 

06-DEC-95 09:27:32 

ANA L Y S I S 

Backgnd Net Area Error Nuclides 
counts counts % 

80. 150. 24.7 PB-212 
29. 39. 50.9 PB-214 
19. 59. 34.3 PB-214 
12. 27. 54.8 TL-208,NA-22, 

ANN-RD 
2. 47. 29.7 TL-208 

10. 57. 31.2 BI-214 
10. 20. 63.4 CS-137 
4. 86. 22.6 K-40 

$ - Multiplet Analysis Terminated because of no CHI-SQ improvement 

• 

• 



hgtrw 06-DEC-95 09:27:32 

'nple: Y:41,42,54,55 
.ta collected on 06-DEC-95 at 09:14:49 

15'ecayed to 0 . days, 0.0000 hours BEFORE the start of COLLECT. 

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.93E+00 LLD<3.93E+00 
TH-234 LLD<2.73E+01 LLD<2.73E+01 
TH-230 LLD<2.24E+02 LLD<2.24E+02 
XE-133 LLD<1.74E+00 LL1;:><1.74E+00 
CD-109 LLD<1.20E+01 LLD<1.20E+01 
SCL-000 LLD<6.29E-01 LLD<6.29E-01 
C0-57 LLD<2.09E-01 LLD<2.09E-01 
PA-234 LLD<9.17E-01 LLD<9.17E-01 
CE-144 LLD<1.74E+00 LLD<1.74E+00 
TC-99M LLD<2.15E-01 LLD<2.15E-01 
U-235 LLD<1.73E+00 LLD<1.73E+00 
CE-141 LLD<3.72E-01 LLD<3.72E-01 
KR-85M LLD<2.60E-01 LLD<2.60E-01 
XE-131M LLD<8.49E+00 LLD<8.49E+00 
..i~-139 LLD<1.09E+00 LLD<1.09E+00 

1' ... ~·'-139 LLD<2.21E-01 LLD<2.21E-01 
.~ ...... 

...&-226 LLD<5.59E+00 LLD<5.59E+00 
BA-141 LLD<5.03E-01 LLD<5.03E-01 
KR-89 LLD<2.76E+00 LLD<2.76E+00 
TE-132 LLD<2.34E-01 LLD<2.34E-01 
XE-133M LLD<2.55E+00 LLD<2.55E+00 
TH-227 LLD<1.88E+00 LLD<1.88E+00 
PB-212 1.75E+00 +- 4.36E-01 1.75E+00 +- 4.36E-01 
RA-224 LLD<6.53E+00 LLD<6.53E+00 
XE-135 LLD<2.37E-01 LLD<2.37E-01 
XE-138 LLD<8.03E-01 LLD<8.03E-01 
SE-75 LLD<4.04E-01 LLD<4.04E-01 
NP-239 LLD<1.57E+00 LLD<1.57E+00 
HG-203 LLD<2.92E-01 LLD<2.92E-01 
IR-192 LLD<2.65E-01 LLD<2.65E-01 
CR-51 LLD<2.64E+00 LLD<2.64E+00 
SCM-000 LLD<1.12E+00 LLD<1.12E+00 
BI-211 LLD<7.65E+00 LLD<7.65E+00 
PB-214 1.36E+00 +- 4.66E-01 1.36E+00 +- 4.66E-01 
BA-133 LLD<6.40E-01 LLD<6.40E-01 
I-131 LLD<2.77E-01 LLD<2.77E-01 
SN-113 LLD<3.24E-01 LLD<3.24E-01 
KR-87 LLD<5.93E-01 LLD<5.93E-01 
PB-211 LLD<9.49E+00 LLD<9.49E+00 
AU-198 LLD<2.40E-01 LLD<2.40E-01 .- ..,-125 LLD<8.44E-01 LLD<8.44E-01 

-212 LLD<6.73E+01 LLD<6.73E+01 
BE-7 LLD<2.70E+00 LLD<2.70E+00 
HF-181 LLD<3.38E-01 LLD<3.38E-01 
RU-103 LLD<2.96E-01 LLD<2.96E-01 
KR-85 LLD<7.12E+01 LLD<7.12E+01 



SR-85 LLD<3.11E-01 LLD<3.11E-01 
I-133 LLD<3.41E-01 LLD<3.41E-01 
BA-140 LLD<1.12E+00 LLD<1.12E+00 

'91M LLD<2.95E-01 LLD<2.95E-01 
-207 LLD<2.98E-01 LLD<2.98E-01 

L-208 1. 78E+00 +- 5.31E-01 1.78E+00 +- 5.31E-01 
SB-124 LLD<2.97E-01 LLD<2.97E-01 
CS-134 LLD<6.81E-01 LLD<6.81E-01 
BI-214 1.91E+00 +- 5.97E-01 1.91E+00 +- 5.97E-01 
RU-106 LLD<2.64E+00 LLD<2.64E+00 
LA-142 LLD<6.83E-01 LLD<6.83E-01 
AG-110M LLD<5.69E-01 LLD<5.69E-01 
NB-97 LLD<5.73E-01 LLD<5.73E-01 
CS-137 3.13E-01 +- 1.99E-01 3.13E-01 +- 1. 99E-01 
I-132 LLD<4.15E-01 LLD<4.15E-01 
W-187 LLD<1.23E+00 LLD<1.23E+00 
ZR-97 LLD<3.72E-01 LLD<3.72E-01 
ZR-95 LLD<6.19E-01 LLD<6.19E-01 
NB-95 LLD<3.26E-01 LLD<3.26E-01 
TL-210 LLD<2.26E+00 LLD<2.26E+00 
C0-58 LLD<3.23E-01 LLD<3.23E-01 
CS-136 LLD<3.06E-01 LLD<3.06E-01 
MN-54 LLD<4.01E-01 LLD<4.01E-01 
C0-56 LLD<3.09E-01 LLD<3.09E-01 
I-134 LLD<3.53E-01 LLD<3.53E-01 
TL-207 LLD<2.84E+02 LLD<2.84E+02 
Y-88 LLD<4.06E-01 LLD<4.06E-01 .~·,;,..., 
AC-228 LLD<1.69E+00 LLD<1.69E+00 r 

EU-152 LLD<4.36E+00 LLD<4.36B+00 
·-234M LLD<4.87E+00 LLD<4.87E+00 

-91 LLD<8.58E-01 LLD<8.58E-01 
RB-89 LLD<6.23E-01 LLD<6.23E-01 
FE-59 LLD<6.63E-01 LLD<6.63E-01 
ZN-65 LLD<1.33E+00 LLD<1.33E+00 
SC-46 LLD<5.86E-01 LLD<5.86E-01 
TA-182 LLD<1.60E+00 LLD<1.60B+00 
I-135 LLD<1.09E+00 LLD<1.09E+00 
CL-39 LLD<8.17E-01 LLD<8.17E-01 
NA-22 LLD<5.18E-01 LLD<5.18E-01 
AR-41 LLD<5.44E-01 LLD<5.44E-01 
C0-60 LLD<4.13E-01 LLD<4.13E-01 
NA-24 LLD<3.56E-01 LLD<3.56E-01 
SR-92 LLD<3.00E-01 LLD<3.00E-01 
SCH-000 LLD<1.57E+00 LLD<1.57E+00 
CS-138 LLD<4.93E-01 LLD<4.93E-01 
K-40 2.18E+01 +- 4.99E+00 2.18E+01 +- 4.99E+00 
KR-88 LLD<1.56B+00 LLD<1.56E+00 
TL-209 LLD<1.10E+00 LLD<1.10E+00 
LA-140 LLD<3.50E-01 LLD<3.50E-01 
AL-26 LLD<3.45E-01 LLD<3.45E-01 
MN-56 LLD<8.23E-01 LLD<8.23E-01 
RB-88 LLD<1.95E+00 LLD<1.95E+00 

-------------------- --------------------Total 2.90E+01 +- 5.10E+00 2.90E+01 +- 5.10E+00 

• 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0080 

""~ ,P"' .,.,, 
~-·· 

·""// 



PEAKS NOT USED IN ANALYSIS 

.ntroid Energy Net Area Error Gammas/sec 
annel keV counts % 

591.76 295.55 39. 50.9 6.28E+00 
Q;@ 

• 

• 



p ;/ t, 
* * * * * * * * * * * 

GAMMA 
* 

* * * * * * * * * 

S P E C T R U M 

* * * * * * * * * 

A N A L Y S I S 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 06-DEC-95 09:44:38 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

~~~ 
r ' ~~· :;;~lar Output. 
···Analysis of Spectrum saved in Disk File SD0081 

Measured by: dlv 

Sample Description: Z:43,44,56,57 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 5.9600E+02 gm I Conversion Factor: 1.0000E+00 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 06-DEC-95 at 09:37:00 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

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

Energy Calibration performed 06-DEC-95 
Efficiency Calibration performed 21-NOV-95 



hgtrw 

• P E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 372.91 186.19 2.7 
2 478.64 239.02 1.3 
3 704.83 352.06 1.8 
4 1022.24 510.74 1.7 

5 1167.42 583.33 1.4 
6 1324.29 661.77 2.5 
7 2921.97 1461.45 1.8 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

• 

• 

~-, 
06-DEC-95 09:44:38 

ANA L y s I S 

Backgnd Net Area Error Nuclides 
counts counts % 

48. 71. 37.6 U-235,RA-226 
65. 103. 31.5 PB-212 
23. 45. 44.4 Bl-211,PB-214 
15. 25. 61.7 TL-208,NA-22, 

ANN-RD 
11. 22. 65.0 TL-208 

7. 35. 40.0 CS-137 
2. 76. 23.6 K-40 



hgtrw 06-DEC-95 09:44:38 

r~mple: Z:43,44,56,57 
:a collected on 06-DEC-95 at 09:37:00 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
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 
C~-125 r- ··212 

\.,_.~-7 

HF-181 
RU-103 
KR-85 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<3.86E+00 LLD<3.86E+OO 
LLD<2.73E+01 LLD<2.73E+01 
LLD<2.37E+02 LLD<2.37E+02 
LLD<1.74E+00 LLD<1.74E+00 
LLD<1.45E+01 LLD<1.45E+01 
LLD<7.51E-01 LLD<7.51E-01 
LLD<2.49E-01 LLD<2.49E-01 
LLD<9.63E-01 LLD<9.63E-01 
LLD<1.84E+00 LLD<1.84E+00 
LLD<2.38E-01 LLD<2.38E-01 
LLD<1.71E+00 LLD<1.71E+00 
LLD<4.13E-01 LLD<4.13E-01 
LLD<2.85E-01 LLD<2.85E-01 
LLD<8.55E+00 LLD<8.55E+OO 
LLD<1.11E+00 LLD<1.11E+00 
LLD<2.26E-01 LLD<2.26E-01 

9.27E+00 +- 3.50E+00 9.27E+00 +- 3.50E+00 
LLD<6.34E-01 LLD<6.34E-01 
LLD<2.49E+00 LLD<2.49E+OO 
LLD<2.45E-01 LLD<2.45E-01 
LLD<2.64E+00 LLD<2.64E+00 
LLD<1.76E+00 LLD<1.76E+00 

1.37E+00 +- 4.33E-01 1.37E+00 +- 4.33E-01 
LLD<6.19E+00 LLD<6.19E+00 
LLD<2.48E-01 LLD<2.48E-01 
LLD<8.87E-01 LLD<8.87E-01 
LLD<3.96E-01 LLD<3.96E-01 
LLD<1.68E+00 LLD<1.68E+00 
LLD<2.71E-01 LLD<2.71E-01 
LLD<2.78E-01 LLD<2.78E-01 
LLD<2.36E+00 LLD<2.36E+00 
LLD<1.31E+00 LLD<1.31E+00 

1.01E+01 +- 4.48E+00 1.01E+01 +- 4.48E+OO 
1.18E+00 +- 5.23E-01 1.18E+00 +- 5.23E-01 

LLD<6.65E-01 LLD<6.65E-01 
LLD<2.60E-01 LLD<2.60E-01 
LLD<4.00E-01 LLD<4.00E-01 
LLD<5.38E-01 LLD<5.38E-01 
LLD<9.93E+00 LLD<9.93E+00 
LLD<2.97E-01 LLD<2.97E-01 
LLD<8.90E-01 LLD<8.90E-01 
LLD<6.76E+01 LLD<6.76E+01 
LLD<2.48E+00 LLD<2.48E+00 
LLD<2.97E-01 LLD<2.97E-01 
LLD<2.78E-01 LLD<2.78E-01 
LLD<8.50E+01 LLD<8.50E+01 



SR-85 LLD<3.71E-01 LLD<3.71E-01 I-133 LLD<3.15E-01 LLD<3.15E-01 BA-140 LLD<1.33E+00 LLD<1.33E+00 .91M LLD<2.44E-01 LLD<2.44E-01 -207 LLD<2.83E-01 LLD<2.83E-01 
-208 9.26E-01 +- 6.03E-01 9.26E-01 +- 6.03E-01 SB-124 LLD<3.87E-01 LLD<3.87E-01 CS-134 LLD<6.55E-01 LLD<6.55E-01 BI-214 LLD<1.16E+00 LLD<1.16E+00 

RU-106 LLD<3.20E+00 LLD<3.20E+00 
LA-142 LLD<6.45E-01 LLD<6.45E-01 AG-110M LLD<7.61E-01 LLD<7.61E-01 NB-97 LLD<7.67E-01 LLD<7.67E-01 
CS-137 6.38E-01 +- 2.55E-01 6.38E-01 +- 2.55E-01 I-132 LLD<6.07E-01 LLD<6.07E-01 
W-187 LLD<1.16E+00 LLD<1.16E+00 
ZR-97 LLD<3.62E-01 LLD<3.62E-01 ZR-95 LLD<5.45E-01 LLD<5.45E-01 
NB-95 LLD<3.54E-01 LLD<3.54E-01 
TL-210 LLD<1.68E+00 LLD<1.68E+00 
C0-58 LLD<3.07E-01 LLD<3.07E-01 CS-136 LLD<2.62E-01 LLD<2.62E-01 
MN-54 LLD<3.22E-01 LLD<3.22E-01 
C0-56 LLD<3.60E-01 LLD<3.60E-01 
I-134 LLD<4.27E-01 LLD<4.27E-01 
TL-207 LLD<3.24E+02 LLD<3.24E+02 
Y-88 LLD<4.59E-01 LLD<4.59E-01 

" AC-228 LLD<1.74E+00 LLD<1.74E+00 ) EU-152 LLD<3.93E+00 LLD<3.93E+00 .. -,... 
·-234M LLD<3.76E+00 LLD<3.76E+00 

-91 LLD<1.12E+00 LLD<1.12E+00 RB-89 LLD<9.09E-01 LLD<9.09E-01 FE-59 LLD<8.91E-01 LLD<8.91E-01 ZN-65 LLD<1.05E+00 LLD<1.05E+00 
SC-46 LLD<5.23E-01 LLD<5.23E-01 TA-182 LLD<1.36E+00 LLD<1.36E+00 
I-135 LLD<1.83E+00 LLD<1.83E+00 
CL-39 LLD<1.16E+00 LLD<1.16E+00 NA-22 LLD<5.55E-01 LLD<5.55E-01 AR-41 LLD<5.32E-01 LLD<5.32E-01 C0-60 LLD<5.95E-01 LLD<5.95E-01 NA-24 LLD<2.77E-01 LLD<2.77E-01 
SR-92 LLD<3.99E-01 LLD<3.99E-01 SCH-000 LLD<2.06E+00 LLD<2.06E+00 
CS-138 LLD<2.68E-01 LLD<2.68E-01 K-40 2.20E+01 +- 5.24E+00 2.20E+01 +- 5.24E+00 KR:..88 LLD<4.47E+00 LLD<4.47E+00 
TL-209 LLD<6.35E-01 LLD<6.35E-Ol 
LA-140 LLD<5.89E-01 LLD<5.89E-Ol 
AL-26 LLD<2.04E-01 LLD<2.04E-01 
MN-56 LLD<7.65E-01 LLD<7.65E-01 
RB-88 LLD<1.15E+00 LLD<1.15E+00 -------------------- -------------------- . "'"< Total 4.54E+Ol +- 7.79E+00 4.54E+01 +- 7.79E+00 

• 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0081 

ALL PEAKS USED IN ANALYSIS 



P/lt, 8{) 
* * * * * * * * * * * * * * * * * * * * * * * * * * * 

G A M M A S P E C T R U M A N A L Y S I S 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 06-DEC-95 09:58:11 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

411bgular Output. 
Analysis of Spectrum saved in Disk File SD0082 
Measured by: dl v 

Sample Description: BB:60,61,74,75 Soil 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 6.8600E+02 gm I Conversion Factor: 1.0000E+00 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 06-DEC-95 at 09:45:32 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

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

Energy Calibration performed 06-DEC-95 
Efficiency Calibration performed 21-NOV-95 

• 



"''·' 

hgtrw 

p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.76 239.08 1.4 
2 677.80 338.55 1.3 
3 1167.48 583.35 1.2 
4 1219.35 609.29 1.1 
5 1324.01 661.63 1.8 
6 1788.42 893.95 3.0 
7 1823.62 911.56 0.9 
8 2922.53 1461.73 2.6 
9E 2950.67 1475.82 0.6 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

1 Multiplets processed. 

E - Multiplet Analysis ERROR 

06-DEC-95 09:58:11 

ANA L y s I s 

Backgnd Net Area Error Nuclides 
counts counts % 

85. 137. 26.7 PB-212 
29. 41. 52.1 AC-228 
11. 40. 39.8 TL-208 
12. 44. 38.3 BI-214 

9. 30. 47.8 CS-137 
7 . 9. 109.7 BI-212,LA-142 
3. 27. 43.5 AC-228 
4. 96. 21.2 
0. 6. 80.0 BR-82,AG110M 

$ - Multiplet Analysis Terminated because of no CHI-SQ improvement 



hgtrw 06-DEC-95 09:58:11 

ample: BB:60,61,74,75 Soil 
ta collected on 06-DEC-95 at 09:45:32 

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

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.57E+00 LLD<3.57E+00 
TH-234 LLD<2.94E+01 LLD<2.94E+01 
TH-230 LLD<2.37E+02 LLD<2.37E+02 
XE-133 LLD<1.75E+00 LLD<1.75E+00 
CD-109 LLD<1.14E+01 LLD<1.14E+01 
SCL-000 LLD<6.73E-01 LLD<6.73E-01 
C0-57 LLD<2.23E-01 LLD<2.23E-01 
PA-234 LLD<9.42E-01 LLD<9.42E-01 
CE-144 LLD<1.82E+00 LLD<1.82E+00 
TC-99M LLD<2.14E-01 LLD<2.14E-01 
U-235 LLD<1.61E+00 LLD<1.61E+00 
CE-141 LLD<3.65E-01 LLD<3.65E-01 
KR-8SM LLD<2.83E-01 LLD<2.83E-01 
XE-131M LLD<9.20E+00 LLD<9.20E+00 \ 
BA-139 LLD<9.92E-01 LLD<9.92E-01 

·-139 LLD<2.01E-01 LLD<2.01E-01 
-226 LLD<6.19E+00 LLD<6.19E+00 

BA-141 LLD<5.58E~01 LLD<S.SSE-01 
KR-89 LLD<2.59E+00 LLD<2.59E+00 
TE-132 LLD<2.19E-01 LLD<2.19E-01 
XE-133M LLD<2.61E+00 LLD<2.61E+00 
TH-227 LLD<1.95E+00 LLD<1.95E+00 
PB-212 1.59E+00 +- 4.27E-01 1.59E+00 +- 4.27E-01 
RA-224 LLD<6.34E+00 LLD<6.34E+00 
XE-135 LLD<2.23E-01 LLD<2.23E-01 
XE-138 LLD<7.87E-01 LLD<7.87E-01 
SE-75 LLD<3.58E-01 LLD<3.58E-01 
NP-239 LLD<1.82E+00 LLD<1.82E+00 
HG-203 LLD<2.76E-01 LLD<2.76E-01 
IR-192 LLD<2.97E-01 LLD<2.97E-01 
CR-51 LLD<2.04E+00 LLD<2.04E+00 
SCM-000 LLD<1.36E+00 LLD<1.36E+00 
BI'-211 LLD<7.92E+00 LLD<7.92E+00 
PB-214 LLD<8.4SE-01 LLD<8.45E-01 
BA-133 LLD<6.10E-01 LLD<6.10E-01 
I-131 LLD<2.39E-01 LLD<2.39E-01 
SN-113 LLD<3.98E-01 LLD<3.98E-01 
KR-87 LLD<5.23E-01 LLD<5.23E-01 
PB-211 LLD<9.36E+00 LLD<9.36E+00 
AU-198 LLD<2.73E-01 LLD<2.73E-01 411-125 LLD<7.36E-01 LLD<7.36E-01 

-212 LLD<7.37E+01 LLD<7.37E+01 
E-7 LLD<2.31E+00 LLD<2.31E+00 

HF-181 LLD<2.98E-01 LLD<2.98E-01 
RU-103 LLD<2.53E-01 LLD<2.53E-01 
KR-85 LLD<7.14E+01 LLD<7.14E+01 



SR-85 LLD<3.12E-01 LLD<3.12E-01 
I-133 LLD<3.26E-01 LLD<3.26E-01 
BA-140 LLD<9.16E-01 LLD<9.16E-01 

~-91M LLD<2.85E-01 LLD<2.85E-01 
·207 LLD<3.11E-01 LLD<3.11E-01 

"<1, ....... -208 LLD<1.23E+00 LLD<1.23E+00 
SB-124 LLD<3.45E-01 LLD<3.45E-01 
CS-134 LLD<6.24E-01 LLD<6.24E-01 
BI-214 1.46E+00 +- 5.59E-01 1. 46E+00 +- 5.59E-01 

RU-106 LLD<3.28E+00 LLD<3.28E+00 
LA-142 LLD<4.71E-01 LLD<4.71E-01 
AG-110M LLD<5.64E-01 LLD<5.64E-01 
NB-97 LLD<5.68E-01 LLD<5.68E-01 
CS-137 4.72E-01 +- 2.26E-01 4.72E-01 +- 2.26E-01 
I-132 LLD<4.19E-01 LLD<4.19E-01 
W-187 LLD<9.25E-01 LLD<9.25E-01 
ZR-97 LLD<2.72E-01 LLD<2.72E-01 
ZR-95 LLD<6.14E-01 LLD<6.14E-01 
NB-95 LLD<3.53E-01 LLD<3.53E-01 
TL-210 LLD<1.42E+00 LLD<1.42E+00 
C0-58 LLD<3.48E-01 LLD<3.48E-01 
CS-136 LLD<2.97E-01 LLD<2.97E-01 
MN-54 LLD<2.40E-01 LLD<2.40E-01 
C0-56 LLD<4.13E-01 LLD<4.13E-01 
l-134 LLD<4.04E-01 LLD<4.04E-01 
TL-207 LLD<3.88E+02 LLD<3.88E+02 
Y-88 LLD<5.62E-01 LLD<5.62E-01 
AC-228 1.84E+00 +- 8.01E-01 1.84E+00 +- 8.01E-01 

EU-152 LLD<4.27E+00 LLD<4.27E+00 
-~~-234M LLD<3.93E+00 LLD<3.93E+00 

;j '-''!'\ 

i. :;::f91 LLD<1.18E+00 LLD<1.18E+00 
"\\i,,,,.,~.;<O~~ ~ 

LLD<7.98E-01 LLD<7.98E-01 RB-89 
FE-59 LLD<8.29E-01 LLD<8.29E-01 

ZN-65 LLD<1.01E+00 LLD<1.01E+00 

SC-46 LLD<5.13E-01 LLD<5.13E-01 
TA-182 LLD<1.30E+00 LLD<1.30E+00 
l-135 LLD<1.43E+00 LLD<1.43E+00 
CL-39 LLD<6.87E-01 LLD<6.87E-01 
NA-22 LLD<4.82E-01 LLD<4.82E-01 
AR-41 LLD<3.67E-01 LLD<3.67E-01 
C0-60 LLD<5.09E-01 LLD<5.09E-01 
NA-24 LLD<3.77E-01 LLD<3.77E-01 
SR-92 LLD<5.52E-01 LLD<5.52E-01 
SCH-000 LLD<9.31E-01 LLD<9.31E-01 
CS-138 LLD<2.85E-01 LLD<2.85E-01 
K-40 2.42E+01 +- 5.20E+00 2.42E+01 +- 5.20E+00 

KR-88 LLD<3.65E+00 LLD<3.65E+00 
TL-209 LLD<7.74E-01 LLD<7.74E-01 

LA-140 LLD<4.58E-01 LLD<4.58E-01 

AL-26 LLD<4.50E-01 LLD<4.50E-01 

MN-56 LLD<1.47E+00 LLD<1.47E+00 

RB-88 LLD<1.00E+00 LLD<1.00E+00 

-------------------- --------------------
Total 2.95E+01 +- 5.32E+00 2.95E+01 +- 5.32E+00 , 
Error Quotation at 1. 96 Sigma 
LLD Confidence Level at 95.0\ 



Results saved in File SD0082 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

lf"?~ntroid Energy Net Area Error Gammas/sec 
. 1nnel keV counts % 

677.80 338.55 41. 52.1 7.39E+00 
1167.48 583.35 40. 39.8 1.26E+01 
1788.42 893.95 9 . 109.7 4.51E+00 
2950.67 1475.82 6. 80.0 4.11E+00 

O;@ 



* * * * 

* 

AA 
* * * * * * * * * * * * * * * * * * * * * * * * 

G A M M A S P E C T R U M A N A L Y S I S 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 06-DEC-95 10:12:47 

A-.N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

-ADC Unit Number: 
Geometry Number: 

1.0 
1 

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 SD0083 
Measured by: dlv 

Sample Description: AA:45,46 Soil 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 6.5000E+02 gm I Conversion Factor: 1.0000E+00 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 06-DEC-95 at 10:00:10 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

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

Energy Calibration performed 06-DEC-95 
Efficiency Calibration performed 21-NOV-95 

• 



hgtrw - p E A K 

PK Centroid Energy FWHM 
channel keV · keV 

1 479.07 239.24 1.4 
2 556.13 277.75 2.0 
3 591.85 295.60 1.0 
4 705.20 352.25 1.2 
5 1219.77 609.50 1.1 
6 1325.22 662.24 0.8 
7 2921.66 1461.29 2.4 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

06-DEC-95 10:12:47 

ANA L y s I s 

Backgnd Net Area Error Nuclides 
counts counts % 

70. 136. 25.7 PB-212 
17. 19. 77.1 TL-208,NP-239 
25. 34. 56.3 PB-214 
22. 62. 33.8 PB-214 
13. 43. 39.6 BI-214 

7. 21. 56.8 CS-137 
8. 68. 27.9 K-40 



hgtrw 06-DEC-95 10:12:47 

rnple: AA:45,46 Soil 
ta collected on 06-DEC-95 at 10:00:10 
cayed to o. days, 0.0000 hours BEFORE the start of COLLECT. 

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /grn 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.68E+00 LLD<3.68E+00 
TH-234 LLD<2.66E+01 LLD<2.66E+01 
TH-230 LLD<2.33E+02 LLD<2.33E+02 
XE-133 LLD<1.64E+00 LLD<1.64E+00 
CD-109 LLD<1.07E+01 LLD<1.07E+01 
SCL-000 LLD<6.01E-01 LLD<6.01E-01 
C0-57 LLD<2.00E-01 LLD<2.00E-01 
PA-234 LLD<9.59E-01 LLD<9.59E-01 
CE-144 LLD<1.82E+00 LLD<1.82E+00 
TC-99M LLD<1.99E-01 LLD<1.99E-01 
U-235 LLD<1.84E+00 LLD<1.84E+00 
CE-141 LLD<3.82E-01 LLD<3.82E-01 
KR-85M LLD<2.72E-01 LLD<2.72E-01 
XE-131M LLD<9.17E+00 LLD<9.17E+00 
BA-139 LLD<1.18E+00 LLD<1.18E+00 

·-139 LLD<2.40E-01 LLD<2.40E-01 
-226 LLD<5.85E+00 LLD<5.85E+00 

BA-141 LLD<4.99E-01 LLD<4.99E-01 
KR-89 LLD<2.28E+00 LLD<2.28E+OO 
TE-132 LLD<2.25E-01 LLD<2.25E-01 
XE-133M LLD<2.39E+00 LLD<2.39E+00 
TH-227 LLD<1.98E+00 LLD<1.98E+00 
PB-212 1.66E+00 +- 4.30E-01 1.66E+00 +- 4.30E-01 
RA-224 LLD<6.24E+00 LLD<6.24E+00 
XE-135 LLD<2.22E-01 LLD<2.22E-01 
XE-138 LLD<9.21E-01 LLD<9.21E-01 
SE-75 LLD<3.57E-01 LLD<3.57E-01 
NP-239 LLD<1.51E+00 LLD<1.51E+00 
HG-203 LLD<2.53E-01 LLD<2.53E-01 
IR-192 LLD<2.59E-01 LLD<2.59E-01 
CR-51 LLD<2.07E+00 LLD<2.07E+00 
SCM-000 LLD<1.13E+00 LLD<1.13E+00 
BI'-211 LLD<8.13E+00 LLD<8.13E+00 
PB-214 1.48E+00 +- 5.01E-01 1.48E+00 +- 5.01E-01 
BA-133 LLD<6.76E-01 LLD<6.76E-01 
I-131 LLD<2.54E-01 LLD<2.54E-01 
SN-113 LLD<3.86E-01 LLD<3.86E-01 
KR-87 LLD<4.73E-01 LLD<4.73E-01 
PB-211 LLD<8.82E+00 LLD<8.82E+00 
AU-198 LLD<2.73E-01 LLD<2.73E-01 4-125 LLD<6.54E-01 LLD<6.54E-01 

-212 LLD<7.59E+01 LLD<7.59E+01 
-7 LLD<2.92E+00 LLD<2.92E+00 

HF-181 LLD<3.17E-01 LLD<3.17E-01 
RU-103 LLD<2.74E-01 LLD<2.74E-01 
KR-85 LLD<7.10E+01 LLD<7.10E+01 



SR-85 LLD<3.10E-01 LLD<3.10E-01 
I-133 LLD<3.29E-01 LLD<3.29E-01 
BA-140 LLD<1.05E+00 LLD<1.05E+00 

~-91M LLD<2.97E-01 LLD<2.97E-01 
·-207 LLD<2.42E-01 LLD<2.42E-01 

....... -208 LLD<1.35E+00 LLD<1.35E+00 
SB-124 LLD<3.13E-01 LLD<3.13E-01 
CS-134 LLD<6.59E-01 LLD<6.59E-01 
BI-214 1.52E+00 +- 6.03E-01 1.52E+00 +- 6.03E-01 
RU-106 LLD<2.49E+00 LLD<2.49E+00 
LA-142 LLD<6.79E-01 LLD<6.79E-01 
AG-110M LLD<4.57E-01 LLD<4.57E-01 
NB-97 LLD<4.60E-01 LLD<4.60E-01 
CS-137 3.48E-01 +- 1. 98E-01 3.48E-01 +- 1. 98E-01 
I-132 LLD<4.67E-01 LLD<4.67E-01 
W-187 LLD<9.65E-01 LLD<9.65E-01 
ZR-97 LLD<2.84E-01 LLD<2.84E-01 
ZR-95 LLD<5.90E-01 LLD<5.90E-01 
NB-95 LLD<3.72E-01 LLD<3.72E-01 
TL-210 LLD<2.19E+00 LLD<2.19E+00 
C0-58 LLD<3.31E-01 LLD<3.31E-01 
CS-136 LLD<3.13E-01 LLD<3.13E-01 
MN-54 LLD<2.96E-01 LLD<2.96E-01 
C0-56 LLD<3.87E-01 LLD<3.87E-01 
I-134 LLD<4.46E-01 LLD<4.46E-01 
TL-207 LLD<2.15E+02 LLD<2.15E+02 
Y-88 LLD<3.33E-01 LLD<3.33E-01 
AC-228 LLD<1.44E+00 LLD<1.44E+00 
EU-152 LLD<3.13E+00 LLD<3.13E+00 

~.-234M LLD<4.53E+00 LLD<4.53E+00 
::.;J-91 LLD<1.09E+00 LLD<1.09E+00 

.tffi-89 LLD<6.39E-01 LLD<6.39E-01 
FE-59 LLD<8.93E-01 LLD<8.93E-01 
ZN-65 LLD<1.10E+00 LLD<1.10E+00 
SC-46 LLD<4.87E-01 LLD<4.87E-01 
TA-182 LLD<1.41E+00 LLD<1.41E+00 
I-135 LLD<1.54E+00 LLD<1.54E+00 
CL-39 LLD<8.06E-01 LLD<8.06E-01 
NA-22 LLD<3.14E-01 LLD<3.14E-01 
AR-41 LLD<3.13E-01 LLD<3.13E-01 
C0-60 LLD<3.8SE-01 LLD<3.85E-01 
NA-24 LLD<3.98E-01 LLD<3.98E-01 
SR-92 LLD<6.48E-01 LLD<6.48E-01 
SCH-000 LLD<1.48E+00 LLD<1.48E+00 
CS-138 LLD<4.68E-01 LLD<4.68E-01 
K-40 1. 82E+01 +- 5.12E+00 1.82E+01 +- 5.12E+00 
KR-88 LLD<2.52E+00 LLD<2.52E+00 
TL-209 LLD<1.09E+00 LLD<1.09E+00 
LA-140 LLD<5.28E-01 LLD<5.28E-01 
AL-26 LLD<4.47E-01 LLD<4.47E-01 
MN-56 LLD<7.02E-01 LLD<7.02E-01 
RB-88 LLD<4.77E-01 LLD<4.77E-01 

-------------------- --------------------
Total 2.32E+01 +- 5.20E+00 2.32E+01 +- 5.20E+00 , 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0083 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

ro·=mtroid Energy Net Area Error Gammas/sec 
annel keV counts % 

556.13 277.75 19. 77.1 2.96E+00 
591.85 295.60 34. 56.3 5.52E+00 

Ot@ 
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u 
* * * * * * * * * * 

GAMMA 
* 

* * * * * * * * * 

S P E C T R U M 

* * * * * * * * * 

A N A L Y S I S 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 06-DEC-95 10:31:14 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number:. 

1.0 
1 

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 SD0084 
Measured by: dlv 

Sample Description: U:70,71,84,85 Soil 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 6.2800E+02 gm I Conversion Factor: 1.0000E+OO Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 06-DEC-95 at 10:13:36 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

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

Energy Calibration performed 06-DEC-95 
Efficiency Calibration performed 21-NOV-95 

• 



hgtrw 

(c p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.61 239.01 1.5 
2 591.75 295.55 0.9 
3 1455.26 727.28 0.8 
4 1823.92 911.71 0.7 
5 2922.18 1461.55 2.5 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0\ 

06-DEC-95 10:31:14 

ANA L y s I s 

Backgnd Net Area Error Nuclides 
counts counts \ 

60. 118. 27.6 PB-212 
31. 34. 60.5 PB-214 

3. 10. 78.3 BI-212 
5. 24. 51.0 AC-228 
6. 62. 27.8 K-40 



hgtrw 06-DEC-95 10:31:14 
mple: U:70,71,84,85 Soil 
ta collected on 06-DEC-95 at 10:13:36 cayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<4.04E+00 LLD<4.04E+00 TH-234 LLD<2.35E+01 LLD<2.35E+01 TH-230 LLD<2.29E+02 LLD<2.29E+02 XE-133 LLD<1.65E+00 LLD<1.65E+00 CD-109 LLD<1.10E+01 LLD<1.10E+01 SCL-000 LLD<7.57E-01 LLD<7.57E-01 C0-57 LLD<2.51E-01 LLD<2.51E-01 PA-234 LLD<9.14E-01 LLD<9.14E-01 CE-144 LLD<1.85E+00 LLD<1.85E+00 TC-99M LLD<1.70E-01 LLD<1.70E-01 U-235 LLD<1.76E+00 LLD<1.76E+00 
CE-141 LLD<3.80E-01 LLD<3.80E-01 
KR-85M LLD<2.93E-01 LLD<2.93E-01 
XE-131M LLD<7.88E+00 LLD<7.88E+00 
BA-139 LLD<1.11E+00 LLD<1.11E+00 

F•) 
·-139 LLD<2.25E-01 LLD<2.25E-01 -226 LLD<5.60E+00 LLD<5.60E+00 BA-141 LLD<4.91E-01 LLD<4.91E-01 KR-89 LLD<2.36E+00 LLD<2.36E+00 TE-132 LLD<2.13E-01 LLD<2.13E-01 XE-133M LLD<1.99E+00 LLD<1.99E+00 TH-227 LLD<1.73E+00 LLD<1.73E+00 PB-212 1.49E+00 +- 4.13E-01 1.49E+00 +- 4.13E-01 RA-224 LLD<5.87E+00 LLD<5.87E+00 XE-135 LLD<2.39E-01 LLD<2.39E-01 XE-138 LLD<8.87E-01 LLD<8.87E-01 SE-75 LLD<3.98E-01 LLD<3.98E-01 NP-239 LLD<1.47E+00 LLD<1.47E+00 HG-203 LLD<3.05E-01 LLD<3.05E-01 IR-192 LLD<2.60E-01 LLD<2.60E-01 CR-51 LLD<2.47E+00 LLD<2.47E+00 SCM-000 LLD<9.56E-01 LLD<9.56E-01 BI.;..211 LLD<7.90E+00 LLD<7.90E+00 PB-214 LLD<9.43E-01 LLD<9.43E-01 BA-133 LLD<6.01E-01 LLD<6.01E-01 I-131 LLD<2.37E-01 LLD<2.37E-01 SN-113 LLD<3.57E-01 LLD<3.57E-01 KR-87 LLD<4.92E-01 LLD<4.92E-01 PB-211 LLD<8.79E+00 LLD<8.79E+00 AU-198 LLD<2.46E-01 LLD<2.46E-01 ) ~-125 LLD<8.26E-01 LLD<8.26E-01 -212 LLD<6.45E+01 LLD<6.45E+01 -7 LLD<2.55E+00 LLD<2.55E+00 HF-181 LLD<2.86E-01 LLD<2.86E-01 RU-103 .LLD<2. 98E-01 LLD<2.98E-01 KR-85 LLD<7.10E+01 LLD<7.10E+01 



SR-85 
I-133 
BA-140 
... 91M 

-207 
''-i'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 
C0-58 
CS-136 
MN-54 
C0-56 
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 
C0-60 
NA-24 
SR-92 
SCH-000 
CS-138 
K-40 
KR:...aa 
TL-209 
LA-140 
AL-26 
MN-56 
RB-88 

LLD<3.10E-01 
LLD<3.19E-01 
LLD<8.87E-01 
LLD<2.38E-01 
LLD<2.31E-01 
LLD<1.06E+00 
LLD<3.10E-01 
LLD<5.22E-01 
LLD<1.04E+00 
LLD<2.29E+00 
LLD<7.02E-01 
LLD<4.05E-01 
LLD<4.08E-01 
LLD<3.80E-01 
LLD<3.40E-01 
LLD<9.97E-01 
LLD<3.65E-01 
LLD<6.11E-01 
LLD<4.47E-01 
LLD<2.06E+00 
LLD<3.07E-01 
LLD<2.68E-01 
LLD<3.29E-01 
LLD<4.00E-01 
LLD<4.26E-01 
LLD<2.23E+02 
LLD<3.49E-01 

1.78E+00 +
LLD<3.89E+00 
LLD<3.71E+00 
LLD<1.24E+00 
LLD<7.10E-01 
LLD<9.85E-01 
LLD<1.22E+00 
LLD<5.33E-Ol 
LLD<1.53E+00 
LLD<l.13E+00 
LLD<6.88E-01 
LLD<4.29E-01 
LLD<4.84E-01 
LLD<4.47E-01 
LLD<3.85E-01 
LLD<4.99E-01 
LLD<1.81E+00 
LLD<3.56E-01 

1.72E+01 +
LLD<4.12E+00 
LLD<1.·12E+00 
LLD<2.36E-01 
LLD<3.92E-01 
LLD<8.91E-01 
LLD<1.34E+00 

LLD<3.10E-01 
LLD<3.19E-01 
LLD<8.87E-01 
LLD<2.38E-01 
LLD<2.31E-01 
LLD<1.06E+00 
LLD<3.10E-01 
LLD<5.22E-01 
LLD<1.04E+00 
LLD<2.29E+00 
LLD<7.02E-01 
LLD<4.05E-01 
LLD<4.08E-01 
LLD<3.80E-01 
LLD<3.40E-01 
LLD<9.97E-Ol 
LLD<3.6SE-01 
LLD<6.11E-Ol 
LLD<4.47E-01 
LLD<2.06E+00 
LLD<3.07E-01 
LLD<2.68E-01 
LLD<3.29E-01 
LLD<4.00E-01 
LLD<4.26E-Ol 
LLD<2.23E+02 
LLD<3.49E-01 

9.10E-01 1.78E+00 
LLD<3.89E+00 
LLD<3.71E+00 
LLD<1.24E+00 
LLD<7.10E-01 
LLD<9.85E-01 
LLD<1.22E+00 
LLD<5.33E-01 
LLD<1.53E+00 
LLD<1.13E+00 
LLD<6.88E-01 
LLD<4.29E-01 
LLD<4.84E-01 
LLD<4.47E-01 
LLD<3.85E-01 
LLD<4.99E-01 
LLD<1.81E+00 
LLD<3.56E-01 

4.82E+00 1.72E+01 
LLD<4.12E+00 
LLD<l.l2E+00 
LLD<2.36E-01 
LLD<3.92E-01 
LLD<8.91E-01 
LLD<1.34E+00 

+- 9.10E~01 

+- 4.82E+00 

Total 2.04E+01 +- 4.92E+00 2.04E+01 +- 4.92E+00 

( 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0084 

• 

, \ 

• 

• 



- "1troid 
~ .innel 

591.75 
1455.26 

0,@ 

~t, 
_, 

PEAKS NOT USED IN ANALYSIS 

Energy Net Area Error Gammas/sec 
keV counts % 

295.55 34. 60.5 5.52E+00 
727.28 10. 78.3 4.01E+00 



* * * 

* 

r 
* * * * * * * * * * * * * * * * * * * * * * * * * 

GAMMA S P E C T R U M A N A L Y S I S 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 06-DEC-95 10:45:46 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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 SD0085 
Measured by: dlv 

Sample Description: T:68,69,82,83 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 7.0700E+02 gm I Conversion Factor: 1.0000E+OO Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 06-DEC-95 at 10:32:07 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

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

Energy Calibration performed 06-DEC-95 
Efficiency Calibration performed 21-NOV-95 

• 



hgtrw ,. 
p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.70 239.05 1.6 
2 592.53 295.94 1.2 
3 705.24 352.27 1.0 
4 1021.72 510.47 0.9 

5 1168.04 583.63 0.9 
6 1219.40 609.32 2.2 
7 1496.97 748.14 0.7 
8 1822.59 911.04 1.3 
9 2922.70 1461.81 1.8 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

1 Multiplets processed. 

06-DEC-95 10:45:46 

ANA L y s I S 

Backgnd Net Area Error Nuclides 
counts counts % 

80. 133. 27.2 PB-212 
31. 39. 54.0 PB-214 
23. 67. 32.8 PB-214 
13. 26. 58.5 TL-208,NA-22, 

ANN-RD 
13. 34. 46.9 TL-208 

7. 54. 30.8 BI-214 
4. 8 . 102.5 
7. 25. 52.7 AC-228 
6. 84. 23.6 

$ - Multiplet Analysis Terminated because of no CHI-SQ improvement 



hgtrw 06-DEC-95 10:45:46 
~., 

: 41Jmple: T:68,69,82,83 
ta collected on 06-DEC-95 at 10:32:07 

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

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.35E+00 LLD<3.35E+00 TH-234 LLD<2.65E+01 LLD<2.65E+01 
TH-230 LLD<2.08E+02 LLD<2.08E+02 XE-133 LLD<1.69E+00 LLD<1.69E+00 CD-109 LLD<1.14E+01 LLD<1.14E+01 SCL-000 LLD<7.33E-01 LLD<7.33E-01 
C0-57 LLD<2.43E-01 LLD<2.43E-01 PA-234 LLD<1.15E+00 LLD<1.15E+00 CE-144 LLD<1.97E+00 LLD<1.97E+00 TC-99M LLD<2.25E-01 LLD<2.25E-01 U-235 LLD<1.81E+00 LLD<1.81E+00 CE-141 LLD<3.90E-01 LLD<3.90E-01 
KR-85M LLD<2.46E-01 LLD<2.46E-01 
XE-131M LLD<8.43E+00 LLD<8.43E+00 

~ BA-139 LLD<9.73E-01 LLD<9.73E-01 
·-139 LLD<1.98E-01 LLD<1.98E-01 "' .... __ .. 

-226 LLD<5.33E+00 LLD<5.33E+00 BA-141 LLD<5.23E-01 LLD<5.23E-01 KR-89 LLD<2.51E+00 LLD<2.51E+00 TE-132 LLD<2.34E-01 LLD<2.34E-01 XE-133M LLD<1.92E+00 LLD<1.92E+00 TH-227 LLD<1.76E+00 LLD<1.76E+00 PB-212 1.49E~OO +- 4.09E-01 1.49E+00 +- 4.09E-01 RA-224 LLD<5.30E+00 LLD<5.30E+00 XE-135 LLD<2.13E-01 LLD<2.13E-01 XE-138 LLD<8.04E-01 LLD<8.04E-01 SE-75 LLD<3.60E-01 LLD<3.60E-01 NP-239 LLD<1.53E+00 LLD<1.53E+00 HG-203 LLD<2.59E-01 LLD<2.59E-01 IR-192 LLD<3.04E-01 LLD<3.04E-01 CR-51 LLD<2.24E+00 LLD<2.24E+00 SCM-000 LLD<1.14E+00 LLD<1.14E+00 BI;_211 LLD<7.44E+00 LLD<7.44E+00 PB-214 1. 48E+00 +- 4.85E-01 1.48E+00 +- 4.85E-01 BA-133 LLD<6.76E-01 LLD<6.76E-01 I-131 LLD<2.64E-01 LLD<2.64E-01 SN-113 LLD<3.70E-01 LLD<3.70E-01 KR-87 LLD<S.OSE-01 LLD<S.OSE-01 PB-211 LLD<8.51E+00 LLD<8.51E+00 AU-198 LLD<2.33E-01 LLD<2.33E-01 -~ ,-125 LLD<8.03E-01 LLD<8.03E-01 -212 LLD<7.35E+01 LLD<7.35E+01 
-7 LLD<2.09E+00 LLD<2.09E+00 HF-181 LLD<3.17E-01 LLD<3.17E-01 RU-103 LLD<2.38E-01 LLD<2.38E-01 KR-85 LLD<7.43E+01 LLD<7.43E+01 



SR-85 LLD<3.25E-01 LLD<3.25E-01 
I-133 LLD<2.84E-01 LLD<2.84E-01 
BA-140 LLD<1.13E+00 LLD<1.13E+00 

91M LLD<2.69E-01 LLD<2.69E-01 
-207 LLD<2.87E-01 LLD<2.87E-01 

fL-208 1. 25E+00 +- 5.86E-01 1.25E+00 +- 5.86E-01 
SB-124 LLD<2.98E-01 LLD<2.98E-01 
CS-134 LLD<6.20E-01 LLD<6.20E-01 
BI-214 1.75E+00 +- 5.40E-01 1.75E+00 +- 5.40E-01 
RU-106 LLD<3.15E+00 LLD<3.15E+00 
LA-142 LLD<5.11E-01 LLD<5.11E-01 
AG-110M LLD<4.03E-01 LLD<4.03E-01 
NB-97 LLD<4.06E-01 LLD<4.06E-01 
CS-137 LLD<4.20E-01 LLD<4.20E-01 
I-132 LLD<3.38E-01 LLD<3.38E-01 
W-187 LLD<1.01E+00 LLD<1.01E+00 
ZR-97 LLD<3.63E-01 LLD<3.63E-01 
ZR-95 LLD<6.66E-01 LLD<6.66E-01 
NB-95 LLD<4.41E-01 LLD<4.41E-01 
TL-210 LLD<2.26E+00 LLD<2.26E+00 
C0-58 LLD<3.38E-01 LLD<3.38E-01 
CS-136 LLD<3.46E-01 LLD<3.46E-01 
MN-54 LLD<2.42E-01 LLD<2.42E-01 
C0-56 LLD<2. 90E-01 · LLD<2.90E-01 
I-134 LLD<3.60E-01 LLD<3.60E-01 
TL-207 LLD<2.83E+02 LLD<2.83E+02 
Y-88 LLD<3.99E-01 LLD<3.99E-01 
AC-228 1.70E+00 +- 8.98E-01 1.70E+00 +- 8.98E-01 

~-152 LLD<3.82E+00 LLD<3.82E+00 
.. .:·234M LLD<4.87E+00 LLD<4.87E+00 
·~ . ....l-91 LLD<1.12E+00 LLD<1.12E+00 

RB-89 LLD<6.89E-01 LLD<6.89E-01 
FE-59 LLD<6.80E-01 LLD<6.80E-01 
ZN-65 LLD<9.73E-01 LLD<9.73E-01 
SC-46 LLD<5.26E-01 LLD<5.26E-01 
TA-182 LLD<1.39E+00 LLD<1.39E+00 
I-135 LLD<1.65E+00 LLD<1.65E+00 
CL-39 LLD<8.07E-01 LLD<8.07E-01 
NA-22 LLD<4.98E-01 LLD<4.98E-01 
AR-41 LLD<4.49E-01 LLD<4.49E-01 
C0-60 LLD<2.66E-01 LLD<2.66E-01 
NA-24 LLD<4.19E-01 LLD<4.19E-01 
SR-92 LLD<3.53E-01 LLD<3.53E-01 
SCH-000 LLD<2.12E+00 LLD<2.12E+00 
CS-138 LLD<4.74E-01 LLD<4.74E-01 
K-40 LLD<8.88E+00 LLD<8.88E+00 
KR:..a8 LLD<3.77E+00 LLD<3.77E+00 
TL-209 LLD<1.23E+00 LLD<1.23E+00 
LA-140 LLD<4.32E-01 LLD<4.32E-01 
AL-26 LLD<1.72E-01 LLD<1.72E-01 
MN-56 LLD<6.45E-01 LLD<6.45E-01 
RB-88 LLD<1.51E+00 LLD<1.51E+00 

-------------------- --------------------
Total 7.67E+00 +- 1. 36E+00 7.67E+00 +- 1.36E+00 

( 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0085 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

~ntroid Energy Net Area Error Gammas/sec 
1nnel keV counts % 

592.53 295.94 39. 54.0 6.33E+00 
1496.97 748.14 8 . 102.5 3.42E+00 
2922.70 1461.81 84. 23.6 5.73E+01 

0:@ 
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S P E C T R U M 
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A N A L Y S I S 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 06-DEC-95 11:05:48 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

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

Sample Description: S:65,66 
Geometry Description: Capsule 
Sample Size: 7.6700E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Disk File SD0086 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+OO 

COLLECT started on 06-DEC-95 at 10:49:51 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

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

Energy Calibration performed 06-DEC-95 
Efficiency Calibration performed 21~NOV-95 

• 



hgtrw - p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1C 478.68 239.04 1.6 
2C 485.37 242.39 1.6 
3 677.36 338.33 2.3 
4 705.19 352.24 1.7 
5 1167.62 583.42 2.5 
6 1219.36 609.30 1.9 
7 1822.95 911.23 2.8 
8 2921.80 1461.36 2.4 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

1 Multiplets processed. 

ANA L 

Backgnd 
counts 

39. 
29. 
27. 
31. 
16. 
16. 

6 . 
0. 

C - Multiplet Analysis converged normally 

'~~ 
.,: ... ~ 
j~} 

06-DEC-95 11:05:48 

y s I S 

Net Area Error Nuclides 
counts % 

162. 22.2 PB-212 
47. 42.4 PB-214 
34. 58.1 AC-228 
71. 33.6 PB-214 
52. 36.8 TL-208 
41. 43.9 BI-214 
22. 54.2 AC-228 
97. 19.9 K-40 



hgtrw 06-DEC-95 11:05:48 
41!mple: S:65,66 

ta collected on 06-DEC-95 at 10:49:51 cayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 
R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.46E+00 LLD<3.46E+00 TH-234 LLD<2.37E+01 LLD<2.37E+01 TH-230 LLD<2.16E+02 LLD<2.16E+02 XE-133 LLD<1.64E+00 LLD<1.64E+00 CD-109 LLD<1.13E+01 LLD<1.13E+01 SCL-000 LLD<6.70E-01 LLD<6.70E-01 
C0-57 LLD<2.22E-01 LLD<2.22E-01 PA-234 LLD<7.97E-01 LLD<7.97E-01 CE-144 LLD<1.78E+00 LLD<1.78E+00 TC-99M LLD<1.91E-01 LLD<1.91E-01 U-235 LLD<1.44E+00 LLD<1.44E+00 CE-141 LLD<3.24E-01 LLD<3.24E-01 
KR-85M LLD<2.40E-01 LLD<2.40E-01 
XE-131M LLD<8.60E+00 LLD<8.60E+00 
BA-139 LLD<9.83E-01 LLD<9.83E-01 

·-139 LLD<2.00E-01 LLD<2.00E-01 
-226 LLD<4.53E+00 LLD<4.53E+00 BA-141 LLD<4.86E-01 LLD<4.86E-01 KR-89 LLD<1.84E+00 LLD<1.84E+00 TE-132 LLD<2.26E-01 LLD<2.26E-01 XE-133M LLD<2.32E+00 LLD<2.32E+00 TH-227 LLD<1.60E+00 LLD<1.60E+00 PB-212 1.67E+00 +- 3.75E-01 1.67E+00 +- 3.75E-01 RA-224 LLD<5.85E+00 LLD<5.85E+00 XE-135 LLD<2.00E-01 LLD<2.00E-01 XE-138 LLD<7.55E-01 LLD<7.55E-01 SE-75 LLD<3.37E-01 LLD<3.37E-01 NP-239 LLD<1.56E+00 LLD<1.56E+00 HG-203 LLD<2.55E-01 LLD<2.55E-01 IR-192 LLD<2.75E-01 LLD<2.75E-01 CR-51 LLD<2.34E+00 LLD<2.34E+00 SCM-000 LLD<1.09E+00 LLD<1.09E+00 BI:..211 LLD<7.77E+00 LLD<7.77E+00 PB-214 1.45E+00 +- 4.87E-Ol 1.45E+00 +- 4.87E-01 BA-133 LLD<6.19E-01 LLD<6.19E-01 I-131 LLD<2.25E-01 LLD<2.25E-01 SN-113 LLD<3.12E-01 LLD<3.12E-01 KR-87 LLD<4.96E-01 LLD<4.96E-01 PB-211 LLD<9.40E+00 LLD<9.40E+00 AU-198 LLD<2.34E-01 LLD<2.34E-01 

,-125 LLD<7.44E-01 LLD<7.44E-01 -212 LLD<7.77E+01 LLD<7.77E+01 -7 LLD<2.39E+00 LLD<2.39E+00 HF-181 LLD<2.71E-01 LLD<2.71E-01 RU-103 LLD<2.80E-01 LLD<2.80E-01 KR-85 LLD<7.28E+01 LLD<7.28E+01 



SR-85 LLD<3.18E-01 
I-133 LLD<2.32E-01 
BA-140 LLD<9.36E-01 
~91M LLD<2.91E-01 

·207 LLD<2.96E-01 
_ _,-208 LLD<1.12E+00 
SB-124 LLD<2.79E-01 
CS-134 LLD<5.31E-01 
BI-214 1.21E+00 +- 5.30E-01 
RU-106 LLD<2.87E+00 
LA-142 LLD<4.93E-01 
AG-110M LLD<3.62E-01 
NB-97 LLD<3.65E-01 
CS-137 LLD<3.33E-01 
I-132 LLD<3.85E-01 
W-187 LLD<1.05E+00 
ZR-97 LLD<3.05E-01 
ZR-95 LLD<4.72E-01 
NB-95 LLD<3.40E-01 
TL-210 LLD<1.49E+00 
C0-58 LLD<3.39E-01 
CS-136 LLD<3.28E-01 
MN-54 LLD<3.42E-01 
C0-56 LLD<2.26E-01 
I-134 LLD<2.99E-01 
TL-207 LLD<2.33E+02 
Y-88 LLD<3.68E-01 
AC-228 1. 35E+00 +- 7.34E-01 
EU-152 LLD<4.79E+00 

~;:.234M LLD<3.35E+00 
;,·~ 91 LLD<8.74E-01 '• .. -.?.:" 

1{13-89 LLD<7.97E-01 
FE-59 LLD<7.41E-01 
ZN-65 LLD<1.20E+00 
SC-46 LLD<4.59E-01 
TA-182 LLD<1.40E+00 
I-135 LLD<1.12E+00 
CL-39 LLD<9.13E-01 
NA-22 LLD<4.72E-01 
AR-41 LLD<4.75E-01 
C0-60 LLD<2.74E-01 
NA-24 LLD<3.82E-01 
SR-92 LLD<5.20E-01 
SCH-000 LLD<1.45E+00 
CS-138 LLD<4.37E-01 
K-40 2.18E+01 +- 4.42E+00 
KR.:..aa LLD<2.78E+00 
TL-209 LLD<4.94E-01 
LA-140 LLD<2.83E-01 
AL-26 LLD<3.21E-01 
MN-56 LLD<8.33E-01 
RB-88 LLD<1.82E+00 

--------------------
Total 2.75E+01 +- 4.55E+00 ,. 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLD<3.18E-01 
LLD<2.32E-01 
LLD<9.36E-01 
LLD<2.91E-01 
LLD<2.96E-01 
LLD<1.12E+00 
LLD<2.79E-01 
LLD<5.31E-01 

1. 21E+00 +- 5.30E-01 
LLD<2.87E+00 
LLD<4.93E-01 
LLD<3.62E-01 
LLD<3.65E-01 
LLD<3.33E-01 
LLD<3.85E-01 
LLD<1.05E+00 
LLD<3.05E-01 
LLD<4.72E-01 
LLD<3.40E-01 
LLD<1.49E+00 
LLD<3.39E-01 
LLD<3.28E-01 
LLD<3.42E-01 
LLD<2.26E-01 
LLD<2.99E-01 
LLD<2.33E+02 
LLD<3.68E-01 

1.35E+00 +- 7.34E-01 
LLD<4.79E+00 
LLD<3.35E+00 
LLD<8.74E-01 
LLD<7.97E-01 
LLD<7.41E-01 
LLD<1.20E+OQ 
LLD<4.59E-01 
LLD<1.40E+00 
LLD<1.12E+00 
LLD<9.13E-01 
LLD<4.72E-01 
LLD<4.75E-01 
LLD<2.74E-01 
LLD<3.82E-01 
LLD<5.20E-01 
LLD<1.45E+00 
LLD<4.37E-01 

2.18E+01 +- 4.42E+00 
LLD<2.78E+00 
LLD<4.94E-01 
LLD<2.83E-01 
LLD<3.21E-01 
LLD<8.33E-01 
LLD<1.82E+00 

--------------------
2.75E+01 +- 4.55E+00 



Results saved in File SD0086 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

Centroid Energy Net Area Error Gammas/sec 
.4!~ 

~nnel keV counts % 

"' 485.37 242.39 47. 42.4 6.26E+00 
677.36 338.33 34. 58.1 6.16E+00 

1167.62 583.42 52. 36.8 1. 62E+01 
Ot@ 



Ot•• f ,'/ {!, 
* * * * * * * * * * * • GAMMA 
* 

w C-SK,sq/ 7Z/ 7 .3 
* * * * * * * * * * * * * * * * * * * 

S P E C T R U M A N A L Y S I S 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 
06-DEC-95 11:20:08 

ANALYSIS P A R A M E T E R S 
MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number:. 

1.0 
1 

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. 

41tgular Output. 
Analysis of Spectrum saved in Disk File SD0087 Measured by: dlv 

Sample Description: W:58,59,72,73 Soil Geometry Description: Capsule Type Marinelli Beaker Sample Size: 6.7000E+02 gm I Conversion Factor: 1.0000E+00 Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 06-DEC-95 at 11:06:43 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT 
Energy Calibration performed 06-DEC-95 Efficiency Calibration performed 21-NOV-95 

• 



hgtrw 
,.-- p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.54 238.97 2.2 
2 678.33 338.82 1.5 
3 705.23 352.26 1.9 
4 1167.85 583.54 1.3 
5C 1219.39 609.31 1.5 
6 1472.96 736.13 1.5 
7 1823.50 911.50 3.2 
8 2921.71 1461.32 2.5 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

ANA -L 

Backgnd 
counts 

83. 
14. 
21. 
12. 

7 . 
3. 
4. 
0. 

c - Multiplet Analysis converged normally 

... 
;t"<!· 

06-DEC-95 11:20:08 

y s I S 

Net Area Error Nuclides 
counts % 

113. 31.5 PB-212 
32. 49.0 AC-228 
68. 31.1 PB-214 
39. 43.0 TL-208 
36. 39.3 BI-214 

8 . 96.5 
40. 34.8 AC-228 
91. 20.5 K-40 



hgtrw 06-DEC-95 11:20:08 

f mple: W:58,59,72,73 Soil 
ta collected on 06-DEC-95 at 11:06:43 
cayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.66E+00 LLD<3.66E+00 
TH-234 LLD<2.91E+01 LLD<2.91E+01 
TH-230 LLD<2.21E+02 LLD<2.21E+02 
XE-133 LLD<1.81E+00 LLD<1.81E+00 
CD-109 LLD<1.28E+01 LLD<1.28E+01 
SCL-000 LLD<7.SSE-01 LLD<7.55E-01 
C0-57 LLD<2.51E-01 LLD<2.51E-01 
PA-234 LLD<1.01E+00 LLD<1.01E+00 
CE-144 LLD<2.00E+00 LLD<2.00E+00 
TC-99M LLD<2.44E-01 LLD<2.44E-01 
U-235 LLD<1.86E+00 LLD<1.86E+00 
CE-141 LLD<3.95E-01 LLD<3.9SE-01 
KR-8SM LLD<2.60E-01 LLD<2.60E-01 
XE-131M LLD<8.42E+00 LLD<8.42E+00 
BA-139 LLD<1.12E+00 LLD<1.12E+00 

·-139 LLD<2.26E-01 LLD<2.26E-01 
-226 LLD<5.91E+00 LLD<5.91E+00 

BA-141 LLD<5.94E-01 LLD<5.94E-01 
KR-89 LLD<2.36E+00 LLD<2.36E+00 
TE-132 LLD<2.11E-01 LLD<2.11E-01 
XE-133M LLD<2.37E+00 LLD<2.37E+00 
TH-227 LLD<1.84E+00 LLD<1.84E+00 
PB-212 1.34E+00 +- 4.23E-01 1.34E+00 +- 4.23E-01 
RA-224 LLD<5.90E+00 LLD<5.90E+00 
XE-135 LLD<2.33E-01 LLD<2.33E-01 
XE-138 LLD<8.79E-01 LLD<8.79E-01 
SE-75 LLD<3.53E-01 LLD<3.53E-01 
NP-239 LLD<1.65E+00 LLD<1.65E+00 
HG-203 LLD<2.49E-01 LLD<2.49E-01 
IR-192 LLD<2.48E-01 LLD<2.48E-01 
CR-51 LLD<2.17E+00 LLD<2.17E+00 
SCM-000 LLD<1.25E+00 LLD<1.25E+00 
BI-211 LLD<8.28E+00 LLD<8.28E+00 
PB-214 1. 58E+00 +- 4.93E-01 1.58E+00 +- 4.93E-01 
BA-133 LLD<6.74E-01 LLD<6.74E-01 
I-131 LLD<2.73E-01 LLD<2.73E-01 
SN-113 LLD<3.74E-01 LLD<3.74E-01 
KR-87 LLD<5.30E-01 LLD<5.30E-01 
PB-211 LLD<7.72E+00 LLD<7.72E+00 
AU-198 LLD<2.42E-01 LLD<2.42E-01 t-125 LLD<7.40E-01 LLD<7.40E-01 

-212 LLD<7.50E+01 LLD<7.50E+01 
-7 LLD<2.47E+00 LLD<2.47E+00 

HF-181 LLD<2.30E-01 LLD<2.30E-01 
RU-103 LLD<2.51E-01 LLD<2.51E-01 
KR-85 LLD<7.06E+01 LLD<7.06E+01 



SR-85 LLD<3.09E-01 LLD<3.09E-01 
I-133 LLD<2.95E-01 LLD<2.95E-01 
BA-140 LLD<1.17E+00 LLD<1.17E+00 

lfi!-91M LLD<3.81E-01 LLD<3.81E-01 
. -207 LLD<3.28E-01 LLD<3.28E-01 

. .u-208 LLD<1.18E+00 LLD<1.18E+00 

SB-124 LLD<3.10E-01 LLD<3.10E-01 

CS-134 LLD<5.82E-01 LLD<5.82E-01 

BI-214 1.22E+00 +- 4.82E-01 1.22E+00 +- 4.82E-01 

RU-106 LLD<3.04E+00 LLD<3.04E+00 

LA-142 LLD<7.01E-01 LLD<7.01E-01 

AG-110M LLD<4.10E-01 LLD<4.10E-01 
NB-97 LLD<4.13E-01 LLD<4.13E-01 
CS-137 LLD<4.73E-01 LLD<4.73E-01 
I-132 LLD<3.84E-01 LLD<3.84E-01 
W-187 LLD<1.08E+00 LLD<1.08E+00 
ZR-97 LLD<3.52E-01 LLD<3.52E-01 
ZR-95 LLD<6.62E-01 LLD<6.62E-01 
NB-95 LLD<3.20E-01 LLD<3.20E-01 
TL-210 LLD<2.22E+00 LLD<2.22E+00 

C0-58 LLD<3.51E-01 LLD<3.51E-01 
CS-136 LLD<2.89E-01 LLD<2.89E-01 
MN-54 LLD<4.17E-01 LLD<4.17E-01 

C0-56 LLD<3.39E-01 LLD<3.39E-01 
I-134 LLD<3.94E-01 LLD<3.94E-01 
TL-207 LLD<2.93E+02 LLD<2.93E+02 
Y-88 LLD<4.40E-01 LLD<4.40E-01 
AC-228 2.83E+00 +- 9.88E-01 2.83E+00 +- 9.88E-01 

EU-152 LLD<3.49E+00 LLD<3.49E+00 

,lflet;r234M LLD<3.80E+00 LLD<3.80E+00 
. ·'-91 LLD<9.09E-01 LLD<9.09E-01 
\_, KB-89 LLD<9.49E-01 LLD<9.49E-01 

FE-59 LLD<6.88E-01 LLD<6.88E-01 

ZN-65 LLD<9.56E-01 LLD<9.56E-01 

SC-46 LLD<4.43E-01 LLD<4.43E-01 

TA-182 LLD<1.20E+00 LLD<1.20E+00 

I-135 LLD<1.28E+00 LLD<1.28E+00 
CL-39 LLD<7.57E-01 LLD<7.57E-01 
NA-22 LLD<3.45E-01 LLD<3.45E-01 

AR-41 LLD<3.49E-01 LLD<3.49E-01 

C0-60 LLD<3.68E-01 LLD<3.68E-01 
NA-24 LLD<3.86E-01 LLD<3.86E-01 

SR-92 LLD<5.50E-01 LLD<5.50E-01 

SCH-000 LLD<1.52E+00 LLD<1.52E+00 

CS-138 LLD<4.54E-01 LLD<4.54E-01 

K-40 2.35E+01 +- 4.89E+00 2.35E+01 +- 4.89E+00 

KR.:.88 LLD<2.67E+00 LLD<2.67E+00 

TL-209 LLD<5 .·65E-01 LLD<5.65E-01 

LA-140 LLD<4.69E-01 LLD<4.69E-01 

AL-26 LLD<5.24E-01 LLD<5.24E-01 

MN-56 LLD<1.38E+00 LLD<1.38E+00 

RB-88 LLD<1.72E+00 LLD<1.72E+00 

-------------------- --------------------
Total 3.04E+01 +- 5.06E+00 3.04E+01 +- 5.06E+00 ,... 
Error Quotation at 1. 96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0087 

• 

·~ . 

• 

• 



PEAKS NOT USED IN ANALYSIS 

Centroid Energy Net Area Error Gammas/sec 

~ ::tnnel keV counts % 

678.33 338.82 32. 49.0 5.85E+00 

1167.85 583.54 39. 43.0 1.22E+01 

1472.96 736.13 8 . 96.5 3.17E+00 

0*@ 



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* G A M M A S P E C T R U M A N A L Y S I S * 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 06-DEC-95 12:08:52 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First .channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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 SD0088 
Measured by: dlv 

Sample Description: V:86,87,88,89 Soil 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 6.8900E+02 gm I Conversion Factor: 1.0000E+00 Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 06-DEC-95 at 11:52:05 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

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

Energy Calibration performed 06-DEC-95 
Efficiency Calibration performed 21-NOV-95 

• 
.. ""' 



hgtrw 

"' p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.24 238.82 1.5 
2 677.63 338.47 1.4 
3 1022.37 510.80 1.2 

4 1219.65 609.44 1.1 
5 1323.80 661.53 2.2 
6 1822.62 911.06 1.1 
7 2921.71 1461.32 2.9 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

.~. 

06-DEC-95 12:08:52 

ANAL Y S I S 

Backgnd Net Area Error Nuclides 
counts counts % 

84. 110. 32.3 PB-212 
24. 43. 46.3 AC-228 
15. 13. 106.3 TL-208,NA-22, 

ANN-RD 
4. 50. 30.5 BI-214 

14. 54. 34.9 CS-137 
8 . 20. 63.3 AC-228 
4. 77. 24.0 K-40 



hgtrw 06-DEC-95 12:08:52 
mple: V:86,87,88,89 Soil 

a collected on 06-DEC-95 at 11:52:05 
e ayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.74E+00 LLD<3.74E+00 
TH-234 LLD<2.53E+01 LLD<2.53E+01 
TH-230 LLD<2,28E+02 LLD<2.28E+02 
XE-133 LLD<1.77E+00 LLD<1.77E+00 
CD-109 LLD<1.42E+01 LLD<1.42E+01 
SCL-000 LLD<7.09E-01 LLD<7.09E-01 
C0-57 LLD<2.35E-01 LLD<2.35E-01 
PA-234 LLD<9.94E-01 LLD<9.94E-01 
CE-144 LLD<1.94E+00 LLD<1.94E+00 
TC-99M LLD<2.31E-01 LLD<2.31E-01 
U-235 LLD<1.72E+00 LLD<1.72E+00 
CE-141 LLD<3.28E-01 LLD<3.28E-01 
KR-85M LLD<2.38E-01 LLD<2.38E-01 
XE-131M LLD<8.99E+00 LLD<8.99E+00 ~-:;," 

I BA-139 LLD<1.01E+00 LLD<1.01E+00 
·-139 LLD<2.05E-01 LLD<2.05E-01 

-226 LLD<4.92E+00 LLD<4.92E+00 
BA-141 LLD<5.74E-01 LLD<5.74E-01 
KR'89 LLD<2.77E+00 LLD<2.77E+00 
TE-132 LLD<2.28E-01 LLD<2.28E-01 
XE-133M LLD<2.18E+00 LLD<2.18E+00 
TH-227 LLD<1.70E+00 LLD<1.70E+00 
PB-212 1.27E+00 +- 4.13E-01 1.27E+00 +- 4.13E-01 RA-224 LLD<6.31E+00 LLD<6.31E+00 
XE-135 LLD<2.34E-01 LLD<2.34E-01 
XE-138 LLD<8.05E-01 LLD<8.05E-01 
SE-75 LLD<3.87E-01 LLD<3.87E-01 
NP-239 LLD<1.57E+00 LLD<1.57E+00 
HG-203 LLD<2.77E-01 LLD<2.77E-01 
IR-192 LLD<2.73E-01 LLD<2.73E-01 
CR-51 LLD<2.21E+00 LLD<2.21E+00 
SCM-000 LLD<1.21E+00 LLD<1.21E+00 
BI;.211 LLD<7.44E+00 LLD<7.44E+00 
PB-214 LLD<8.88E-01 LLD<8.88E-01 
BA-133 LLD<6.01E-01 LLD<6.01E-01 
I-131 LLD<3.11E-01 LLD<3.11E-01 
SN-113 LLD<3.27E-01 LLD<3.27E-01 
KR-87 LLD<5.09E-01 LLD<5.09E-01 
PB-211 LLD<9.16E+00 LLD<9.16E+00 
AU-198 LLD<2.35E-01 LLD<2.35E-01 ,-125 LLD<9.03E-01 LLD<9.03E-01 

-212 LLD<7.07E+01 LLD<7.07E+01 
-7 LLD<2.39E+00 LLD<2.39E+00 

HF-181 LLD<2.96E-01 LLD<2.96E-01 
RU-103 LLD<3.38E-01 LLD<3.38E-01 
KR-85 LLD<6.90E+01 LLD<6.90E+01 



SR-85 LLD<3.02E-01 
I-133 LLD<3.24E-01 
BA-140 LLD<1.05E+00 ,, 91M LLD<3.03E-01 

·207 LLD<3.07E-01 
..:L-208 LLD<1.18E+00 
SB-124 LLD<3.33E-01 
CS-134 LLD<6.36E-01 
BI-214 1.66E+00 +- 5.09E-01 
RU-106 LLD<2.94E+00 
LA-142 LLD<5.50E-01 
AG-110M LLD<7.05E-01 
NB-97 LLD<7.11E-01 
CS-137 8.39E-01 +- 2.94E-01 
I-132 LLD<5.69E-01 
W-187 LLD<1.15E+00 
ZR-97 LLD<2.54E-01 
ZR-95 LLD<5.37E-01 
NB-95 LLD<3.91E-01 
TL-210 LLD<1.96E+00 
C0-58 LLD<3.07E-01 
CS-136 LLD<2.75E-01 
MN-54 LLD<3.86E-01 
C0-56 LLD<3.42E-01 
I-134 LLD<3.40E-01 
TL-207 LLD<2.54E+02 
Y-88 LLD<4.04E-01 
AC-228 1. 36E+00 +- 8.62E-01 
EU-152 LLD<3.78E+00 

,.,.f:~ 234M LLD<3.70E+00 
,·)·91 LLD<9.71E-01 

RB-89 LLD<7.16E-01 
FE-59 LLD<7.12E-01 
ZN-65 LLD<1.06E+00 
SC-46 LLD<4.92E-01 
TA-182 LLD<1.37E+00 
I-135 LLD<1.61E+00 
CL-39 LLD<8.49E-01 
NA-22 LLD<3.91E-01 
AR-41 LLD<5.81E-01 
C0-60 LLD<3.12E-01 
NA-24 LLD<1.90E-01 
SR-92 LLD<4.16E-01 
SCH-000 LLD<1.89E+00 
CS-138 LLD<3.88E-01 
K-40 1.93E+01 +- 4.69E+00 
KR:..8a LLD<3.75E+00 
TL-209 LLD<2.48E-01 
LA-140 LLD<3.93E-01 
AL-26 LLD<1.76E-01 
MN-56 LLD<1.21E+00 
RB-88 LLD<2.39E+00 

--------------------
Total 2.44E+01 +- 4.82E+00 

r· 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLD<3.02E-01 
LLD<3.24E-01 
LLD<1.05E+00 
LLD<3.03E-01 
LLD<3.07E-01 
LLD<1.18E+00 
LLD<3.33E-01 
LLD<6.36E-01 

1.66E+00 +- 5.09E-01 
LLD<2.94E+00 
LLD<5.50E-01 
LLD<7.05E-01 
LLD<7.11E-01 

8.39E-01 +- 2.94E-01 
LLD<5.69E-01 
LLD<1.15E+00 
LLD<2.54E-01 
LLD<5.37E-01 
LLD<3.91E-01 
LLD<1.96E+00 
LLD<3.07E-01 
LLD<2.75E-01 
LLD<3.86E-01 
LLD<3.42E-01 
LLD<3.40E-01 
LLD<2.54E+02 
LLD<4.04E-01 

1. 36E+00 +- 8.62E-01 
LLD<3.78E+OO 
LLD<3.70E+00 
LLD<9.71E-01 
LLD<7.16E-01 
LLD<7.12E-01 
LLD<1.06E+00 
LLD<4.92E-01 
LLD<1.37E+00 
LLD<1.61E+00 
LLD<8.49E-01 
LLD<3.91E-01 
LLD<5.81E-01 
LLD<3.12E-01 
LLD<1.90E-01 
LLD<4.16E-01 
LLD<1.89E+00 
LLD<3.88E-01 

1.93E+01 +- 4.69E+00 
LLD<3.75E+00 
LLD<2.48E-01 
LLD<3.93E-01 
LLD<1.76E-01 
LLD<1.21E+00 
LLD<2.39E+00 

--------------------
2.44E+01 +- 4.82E+00 



Results saved in File SD0088 

• 

• 

• 



1troid 
"Jannel 

677.63 
1022.37 

O;@ 

PEAKS NOT USED IN ANALYSIS 

Energy Net Area Error Gammas/sec 
keV counts % 

338.47 43. 46.3 7.80E+00 
510.80 13. 106.3 3.53E+00 



GAMMA SPECTROSCOPY RESULTS FROM 1217/95 

FOR 

CELLS PILE S-A(163,164,165,166,167),PILE S-C(157,158,161,162),PILE S
B(153,156,159,160),PILE S-D(151,152,154,155) 



/2/7 
* * * * * * * * * * * * * * * * * * .* * * * * * * * * * * * * * * * 

* GAMMA S P E C T R U M R E C A L I B R A T I 0 N * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SP~CTRAN-AT V4.2a 

hg~rw 07-p~C-95 09:10:18 

A N A L Y S I S P A ~ A ~ E T E R S 

MCA Unit Number: 1 I ADC Unit ~u~er: 1.0 
DFtector Number: 1 I Geometry ~ufber: 1 
S~ectrum Size: 4096 channels from MCA Reg~on FpLL 
F rst channel for Search: 0 
A ~tive smoothing performed. 
~ er of Background Channels: 4 on each side of peak. 
Pea Confidence Factor: 95.0% 
~Hltiplet Sensitivity: 3 
Itlentification Energy Window: +- 1.00 keV. 
Error Quotation: 1.96 sigma uncertainty. 

Multiplet Analysis Performed. .~~ 

~lar Output. 
~ctral data read directly from Multichannel Analyzer ANO 

Analyzed by: dlv 

Sample Description: Eu-152 Standard 
COLLECT started on 07-DEC-95 at 08:41:15 

COLLECT Live Time: 1200. sec . 

• 



hgtrw 07-DEC-95 09:10:18 

, 
p E A K AN A L y s I s 

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

1? 80.78 40.25 1.6 28766. 4454. 17.9 
2? 92.35 46.03 1.6 23514. 1830. 27.2 
3? 236.04 117.81 1.6 37390. 9398. 51.0 
4? 244.87 122.22 1.6 34665. 185775. 2.7 SCL-OOO,C0-57 
5? 481.55 240.48 1.6 14328. 1702. 37.3 RA-224 
6? 490.61 245.01 1.6 13610. 35965. 3.8 
7? 495.81 247.60 1.6 13197. 1404. 44.9 
8 592.98 296.16 1.3 9365. 1607. 18.8 PB-214 
9? 680.96 340.13 1.7 9096. 3546. 42.1 CS-136 

10? 689.62 344.46 1.7 9775. 91613. 1.8 BA-141, 
SCM-000 

11 736.43 367.86 1.9 6540. 2920. 9.3 
12C 823.20 411.23 1.7 5434. 5762. 6.9 AU-198 
13C 832.95 416.10 1.7 5168. 325. 52.3 
14 888.83 444.03 1.7 6414. 7542. 4.1 
15 978.29 488.76 1.7 5322. 992. 23.6 
16 1128.57 563.90 1.4 6016. 1017. 25.0 CS-134,SB-122 
17C 1173.54 586.39 1.6 4478. 725. 47.1 
18 1357.73 678.50 1.8 4537. 486. 43.8 AG110M 
19 1377.63 688.45 1.9 4807. 1511. 15.4 

J(IZ-i:,':OC 1439.10 719.19 1.8 4032. 539. 39.2 
-.~.,-: 

.::lC 1446.04 722.67 1.8 4003. 289. 48.3 SB-124,1-131 
·:P·" 

22? 1550.00 774.67 2.0 4275. 830. 28.9 TE131M 
23? 1558.07 778.71 2.0 4190. 19423. 2.9 M0-99 
24? 1564.47 781.91 2.0 4123. 545. 44.3 
25 1621.43 810.40 1.5 4485. 533. 42.6 I-132,C0-58 
26 1734.87 867.15 1.9 4825. 5040. 5.3 
27C 1838.61 919.06 2.0 2475. 610. 34.3 
28C 1852.52 926.02 2.0 2571. 265. 38.9 PA-234 
29? 1920.02 959.80 2.1 2566. 787. 25.8 
30? 1928.01 963.80 2.1 2718. 18395. 2.2 EU-152 
31 2010.03 1004.85 1.7 2061. 880. 18.4 
32C 2163.11 1081.46 2.2 1901. 562. 26.3 
33C 2171.39 1085.60 2.2 1846. 12369. 3.1 EU-152 
34C 2179.13 1089.48 2.2 1795. 2142. 9.9 
35? 2215.48 1107.68 2.3 2030. 763. 27.7 
36? 2223.82 1111.85 2.3 2140. 15446. 2.5 TE-129,EU-152 
37 2425.34 1212.74 2.2 1438. 1293. 11.4 
38 2548.29 1274.30 2.2 716. 311. 31.3 NA-22 
39 2597.70 1299.04 2.0 579. 1410. 7.6 I-133 
40? 2807.01 1403.87 2.4 308. 971. 17.7 
41? 2815.31 1408.02 2.4 392. 19194. 1.7 EU-152,BI-214, 

SCH-000 
42C 2914.58 1457.75 2.4 85. 503. 11.4 I-135 
43C 2921.08 1461.00 2.4 72. 246. 16.6 K-40 
44$ 3052.78 1526.98 2.6 39. 103. 69.3 

1=, 5$ 3058.03 1529.61 2.6 33. 500. 16.9 KR-88 
~6 3191.76 1596.61 1.2 16. 14. 110.2 LA-140 
47 3301.11 1651.40 1.1 12. 17. 83.9 



Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

41t1s 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 

Old Calibration Coefficients: 

Energy= 2.501432E-07*ChA2 + 4.994601E-Ol*Ch +-9.596911E-02 

New Calibration Coefficients: 

Energy= 2.598392E-07*ChA2 + 4.995955E-01*Ch +-3.897144E-01 

0*@ 

4lt 

• 



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * , * 
GAMMA S P E C T R U M 

* 
A N A L Y S I S * 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 07-DEC-95 10:05:26 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

F~:}ular Output. 
J1alysis of Spectrum saved in Disk File SD1207 

Measured by: dlv 

Sample Description: Eu-152 Standard 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 8.8840E+02 grn I Conversion Factor: 1.0000E+00 
Standard Size: 8.8840E+02 grn 
Analysis Library file: ANLOOO 

COLLECT started on 07-DEC-95 at 09:14:10 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
761. seconds 

21.16 \ 

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

Energy Calibration performed 07-DEC-95 
Efficiency Calibration performed 21-NOV-95 



hgtrw 

• p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1? 80.58 39.87 1.5 
2? 92.08 45.62 1.5 
3? 236.90 117.98 1.6 
4? 244.72 121.89 1.6 

5? 250.27 124.66 1.6 
6? 482.08 240.52 1.6 
7? 490.43 244.69 1.6 
8 592.71 295.82 1.8 
9? 681.39 340.15 1.7 

10? 689.41 344.16 1.7 

11? 695.42 347.16 1.7 
12 736.25 367.58 1.8 
13C 823.01 410.96 1.7 
14 888.66 443.78 1.7 
15 977.89 488.41 1.5 
16C 1128.79 563.88 1.8 
17C 1133.27 566.12 1.8 
18 1172.56 585.78 1.8 

·~ 
1357.45 678.26 1.6 
1377.46 688.28 1.6 

21C 1549.67 774.44 2.0 
22C 1557.79 778.51 2.0 
23C 1564.17 781.70 2.0 
24 1621.02 810.15 2.2 
25 1734.61 867.00 1.9 
26? 1919.68 959.63 2.1 
27? 1927.73 963.66 2.1 
28 2009.61 1004.65 2.2 
29 2171.06 1085.49 1.9 
30C 2216.58 1108.28 2.2 
31C 2223.46 1111.73 2.2 
32 2425.24 1212.78 2.0 
33 2597.40 1299.01 2.2 
34C 2806.96 1404.00 2.3 
35C 2814.95 1408.00 2.3 

36N 2866.57 1433.87 1.0 
37 2914.28 1457.78 3.2 
38 3057.35 1529.48 4.0 

Error Quotation at 1.96 sigma 
~ak Confidence Level at 95.0% 

... 10 Multiplets processed. 

ANA L 

Backgnd 
counts 

14240. 
11558. 
18052. 
15620. 

13893. 
7383. 
7168. 
5375. 
3988. 
3704. 

3492. 
3211. 
2757. 
2625. 
2987. 
2574. 
2610. 
2884. 
2515. 
2431. 
1993. 
1940. 
1897. 
1441. 
2392. 
1193. 
1301. 

955. 
2424. 
940. 

1027. 
708. 
276. 
195. 
291. 

28. 
72. 
43. 

C - Multiplet Analysis converged normally 
N - Multiplet Analysis did NOT converge 

07-DEC-95 10:05:26 
. ..._ ........ \. 

y s I S 

Net Area Error Nuclides 
counts % 

2179. 25.7 
893. 38.6 

5007. 51.4 
92923. 3.7 SE-75,SCL-000, 

C0-57 
2350. 93.8 
541. 70.6 RA-224 

17356. 3.7 
1220. 19.9 PB-214 
2141. 39.0 CS-136 

45980. 2.7 BA-141, 
SCM-000 

1243. 60.7 
1483. 12.9 
3131. 9.1 AU-198 
3973. 5.0 

342. 51.8 
532. 33.6 CS-134,SB-122 
200. 51.3 ;~ 304. 57.3 
161. 99.8 I-134,AG110M 
731. 22.6 
437. 31.2 TE131M 

9759. 3.8 M0-99 
340. 40.6 
333. 35.2 I-132,C0-58 

2644. 7.1 
473. 34.4 

9319. 3.2 EU-152 
503. 21.8 

5304. 4.1 EU-152 
537. 24.2 

7639. 3.3 TE-129,EU-152 
617. 16.6 
775. 10.0 I-133 
481. 18.4 

9452. 2.3 EU-152,BI-214, 
SCH-000 

30. 69.7 
304. 14.7 I-135 
234. 16.2 KR-88 



? - Multiplet Analysis converged but GFIT > 4 

~/;, 
._;/'! 



hgtrw 07-DEC-95 10:05:26 

mple: Eu-152 Standard 
ta collected on 07-DEC-95 at 09:14:10 
cayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
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 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<2.89E+01 
LLD<2.19E+02 
LLD<1.81E+03 
LLD<1.31E+01 
LLD<1.11E+02 

9.79E+02 +-
3.25E+02 +

LLD<9.09E+00 
LLD<1.64E+01 
LLD<1.95E+00 
LLD<1.59E+01 
LLD<3.60E+00 
LLD<2.34E+00 
LLD<8.82E+01 
LLD<1.08E+01 
LLD<2.16E+00 
LLD<5.32E+01 
LLD<4.53E+00 
LLD<2.79E+01 
LLD<2.17E+00 
LLD<1.92E+01 
LLD<1.38E+01 
LLD<5.24E+00 

5.54E+01 +
LLD<4.25E+00 
LLD<8.33E+00 
LLD<3.26E+00 
LLD<1.37E+01 
LLD<2.52E+00 
LLD<2.21E+00 
LLD<2.08E+01 

9.68E+02 +
LLD<8.03E+01 
LLD<7.25E+00 
LLD<3.14E+00 
LLD<2.78E+00 
LLD<3.06E+00 
LLD<4.40E+00 
LLD<8.30E+01 

2.19E+01 +
LLD<7.09E+00 
LLD<6.57E+02 
LLD<2.12E+01 
LLD<2.71E+00 
LLD<2.64E+00 
LLD<5.91E+02 

LLD<2.89E+Ol 
LLD<2.19E+02 
LLD<1.81E+03 
LLD<1.31E+Ol 
LLD<1.11E+02 

3.81E+Ol 9.79E+02 +- 3.81E+01 
1.26E+Ol 3.25E+02 +- 1.26E+01 

LLD<9.09E+00 
LLD<1.64E+Ol 
LLD<1.95E+00 
LLD<1.59E+01 
LLD<3.60E+00 
LLD<2.34E+00 
LLD<8.82E+Ol 
LLD<1.08E+01 
LLD<2.16E+00 
LLD<5.32E+01 
LLD<4.53E+00 
LLD<2.79E+Ol 
LLD<2.17E+00 
LLD<1.92E+Ol 
LLD<1.38E+01 
LLD<5.24E+00 

3.91E+Ol 5.54E+01 +- 3.91E+01 
LLD<4.25E+00 
LLD<8.33E+00 
LLD<3.26E+00 
LLD<1.37E+01 
LLD<2.52E+00 
LLD<2.21E+00 
LLD<2.08E+Ol 

3.01E+Ol 9.68E+02 +- 3.01E+01 
LLD<8.03E+Ol 
LLD<7.25E+00 
LLD<3.14E+00 
LLD<2. 78E+00 
LLD<3.06E+00 
LLD<4.40E+00 
LLD<8.30E+01 

2.04E+00 2.19E+Ol +- 2.04E+00 
LLD<7.09E+00 
LLD<6.57E+02 
LLD<2.12E+Ol 
LLD<2.71E+00 
LLD<2.64E+00 
LLD<5.91E+02 



SR-85 LLD<2.58E+00 LLD<2.58E+00 
I-133 LLD<2.85E+00 LLD<2.85E+00 
BA-140 LLD<1.01E+01 LLD<l.01E+01 
V-91M LLD<3.09E+00 LLD<3.09E+00 

II' . 207 LLD<2.97E+00 LLD<2.97E+00 
'.,. ........ -208 LLD<1.02E+01 LLD<1.02E+01 

SB-124 LLD<2.75E+00 LLD<2.75E+00 
CS-134 LLD<2.74E+00 LLD<2.74E+00 
BI-214 LLD<7.23E+00 LLD<7.23E+00 
RU-106 LLD<2.75E+01 LLD<2.75E+01 
LA-142 LLD<5.52E+00 LLD<5.52E+00 
AG-110M LLD<2.97E+00 LLD<2.97E+00 
NB-97 LLD<3.23E+00 LLD<3.23E+00 
CS-137 LLD<3.18E+00 LLD<3.18E+00 
I-132 LLD<2.98E+00 LLD<2.98E+00 
W-187 LLD<1.05E+01 LLD<1.05E+01 
ZR-97 LLD<3.46E+00 LLD<3.46E+00 
ZR-95 LLD<6.11E+00 LLD<6.11E+00 
NB-95 LLD<3.11E+00 LLD<3.11E+00 
TL-210 LLD<2.29E+01 LLD<2.29E+01 
C0-58 4.42E+00 +- 1.56E+00 4.42E+00 +- 1.56E+00 

CS-136 LLD<3.39E+00 LLD<3.39E+00 
MN-54 LLD<3.59E+00 LLD<3.59E+00 
C0-56 LLD<3.52E+00 LLD<3.52E+00 
I-134 LLD<3.90E+00 LLD<3.90E+00 
TL-207 LLD<3.18E+03 LLD<3.18E+03 
Y-88 LLD<3.88E+00 LLD<3.88E+00 
AC-228 LLD<1.16E+01 LLD<1.16E+01 

EU-152 9.99E+02 +- 3.97E+01 9.99E+02 +- 3.97E+01 

l~·!..,.:~~~ 234M LLD<4.46E+01 LLD<4.46E+01 

" .,;-·· 91 LLD<8.89E+00 LLD<8.89E+00 
"".RB-89 LLD<6.62E+00 LLD<6.62E+00 

FE-59 LLD<5.29E+00 LLD<5.29E+00 
ZN-65 LLD<1.47E+01 LLD<1.47E+01 
SC-46 LLD<3.64E+00 LLD<3.64E+00 
TA-182 LLD<9.21E+00 LLD<9.21E+00 
I-135 LLD<8.21E+00 LLD<8.21E+00 
CL-39 LLD<5.29E+00 LLD<5.29E+00 
NA-22 LLD<2.30E+00 LLD<2.30E+00 
AR-41 LLD<4.24E+00 LLD<4.24E+00 
C0-60 LLD<1.46E+00 LLD<1.46E+00 
NA-24 LLD<1.30E+00 LLD<1.30E+00 
SR-92 LLD<1.26E+00 LLD<1.26E+00 
SCH-000 9.23E+02 +- 3.59E+Ol 9.23E+02 +- 3.59E+01 

CS-138 LLD<1.39E+00 LLD<1.39E+00 
K-40 LLD<1.27E+01 LLD<1.27E+01 
KR-88 LLD<8.89E+00 LLD<8.89E+00 
TL-209 LLD<1.75E+00 LLD<1.75E+00 
LA-140 LLD<5.29E-01 LLD<5.29E-01 
AL-26 LLD<2.77E-01 LLD<2.77E-01 
MN-56 LLD<6.34E-01 LLD<6.34E-01 
RB-88 LLD<2.14E+00 LLD<2.14E+00 

-------------------- --------------------
Total 4.28E+03 +- 8.32E+01 4.28E+03 +- 8.32E+Ol 

f 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD1207 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

rQntroid Energy Net Area Error Gammas/sec 
··· mnel keV counts % 

80.58 39.87 2179. 25.7 8.51E+03 
92.08 45.62 893. 38.6 1.70E+03 

236.90 117.98 5007. 51.4 5.10E+02 
250.27 124.66 2350. 93.8 2.27E+02 
490.43 244.69 17356. 3.7 2.38E+03 
592.71 295.82 1220. 19.9 1.95E+02 
681.39 340.15 2141. 39.0 3.90E+02 
695.42 347.16 1243. 60.7 2.31E+02 
736.25 367.58 1483. 12.9 2.91E+02 
888.66 443.78 3973. 5.0 9.42E+02 
977.89 488.41 342. 51.8 8.95E+01 

1128.79 563.88 532. 33.6 1.61E+02 
1133.27 566.12 200. 51.3 6.07E+01 
1172.56 585.78 304. 57.3 9.57E+01 
1357.45 678.26 161. 99.8 5.90E+01 
1377.46 688.28 731. 22.6 2.71E+02 
1549.67 774.44 437. 31.2 1.82E+02 
1557.79 778.51 9759. 3.8 4.08E+03 
1564.17 781.70 340. 40.6 1. 43E+02 
1734.61 867.00 2644. 7.1 1. 22E+03 
1919.68 959.63 473. 34.4 2.39E+02 
2009.61 1004.65 503. 21.8 2.65E+02 
2216.58 1108.28 537. 24.2 3.05E+02 

~:.J25.24 1212.78 617. 16.6 3.75E+02 
[/.397 .40 1299.01 775. 10.0 4.93E+02 
2806.96 1404.00 481. 18.4 3.21E+02 
2866.57 1433.87 30. 69.7 2.05E+01 
2914.28 1457.78 304. 14.7 2.07E+02 
3057.35 1529.48 234. 16.2 1.64E+02 

01@ 
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CANBERRA SPECTRAN-AT V4.2a 

hgtrw 07-DEC-95 10:23:27 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

Wgular Output. 
Analysis of Spectrum saved in Disk File SD0089 
Measured by: dlv 

Sample Description: SA:163,164,166,167 S 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 5.8200E+02 grn I Conversion Factor: 
Standard Size: 8.8840E+02 grn 
Analysis Library file: ANLOOO 

COLLECT started on 07-DEC-95 at 10:06:44 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

1.0000E+00 

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

Energy Calibration performed 07-DEC-95 
Efficiency Calibration performed 21-NqV-95 

• 

~\:~ 



hgtrw 

~ p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.69 238.82 0.9 
2 704.97 351.94 0.7 
3 1128.17 563.57 0.6 
4 1167.09 583.04 1.3 
5 1219.46 609.23 2.3 
6 1323.32 661.19 1.9 
7 1822.54 911.01 1.2 
8 2920.57 1460.93 1.7 
9 2990.66 1496.05 2.3 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

07-DEC-95 10:23:27 

ANA L y s I S 

Backgnd Net Area Error Nuclides 
counts counts % 

54. 92. 32.1 PB-212 
23. 45. 44.4 BI-211,PB-214 
3. 8. 98.9 CS-134,SB-122 
3. 27. 43.4 TL-208 
7. 45. 34.0 BI-214 
3. 44. 32.0 CS-137 
3. 17. 55.4 AC-228 
4. 65. 26.7 K-40 
2 . 7 . 101.0 



hgtrw 07-DEC-95 10:23:27 

·"""'· ~ample: SA:163,164,166,167 S 
~ta collected on 07-DEC-95 at 10:06:44 ~cayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

R AD I 0 N U C L I D E ANALYS I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.88E+00 LLD<3.88E+00 
TH-234 LLD<2.63E+01 LLD<2.63E+01 
TH-230 LLD<2.45E+02 LLD<2.45E+02 
XE-133 LLD<1.67E+00 LLD<1.67E+00 
CD-109 LLD<1.18E+01 LLD<1.18E+01 
SCL-000 LLD<7.52E-01 LLD<7.52E-01 
C0-57 LLD<2.50E-01 LLD<2.50E-01 
PA-234 LLD<9.64E-01 LLD<9.64E-01 
CE-144 LLD<2.07E+00 LLD<2.07E+00 
TC-99M LLD<2.08E-01 LLD<2.08E-01 
U-235 LLD<1.86E+00 LLD<1.86E+00 
CE-141 LLD<4.27E-01 LLD<4.27E-01 
KR-85M LLD<2.51E-01 LLD<2.51E-01 
XE-131M LLD<1.03E+01 LLD<1.03E+01 
BA-139 LLD<1.10E+00 LLD<1.10E+00 

·-139 LLD<2.23E-01 LLD<2.23E-01 
-226 LLD<5.51E+00 LLD<5.51E+00 

BA-141 LLD<6.26E-01 LLD<6.26E-01 
KR-89 LLD<2.63E+00 LLD<2.63E+00 
TE-132 LLD<2.81E-01 LLD<2.81E-01 
XE-133M LLD<2.61E+00 LLD<2.61E+00 
TH-227 LLD<2.07E+00 LLD<2.07E+00 
PB-212 1.25E+00 +- 4.04E-01 1.25E+00 +- 4.04E-01 
RA-224 LLD<6.34E+00 LLD<6.34E+00 
XE-135 LLD<2.73E-01 LLD<2.73E-01 
XE-138 LLD<9.76E-01 LLD<9.76E-01 
SE-75 LLD<4.72E-01 LLD<4.72E-01 
NP-239 LLD<1.61E+00 LLD<1.61E+00 
HG-203 LLD<2.76E-01 LLD<2.76E-01 
IR-192 LLD<2.69E-01 LLD<2.69E-01 
CR-51 LLD<2.40E+00 LLD<2.40E+00 
SCM-000 LLD<9.43E-01 LLD<9.43E-01 
BI-211 1.03E+01 +- 4.59E+00 1.03E+01 +- 4.59E+00 
PB-214 1. 21E+00 +- 5.36E-01 1.21E+00 +- 5.36E-01 
BA-133 LLD<7.33E-01 LLD<7.33E-01 
I-131 LLD<3.24E-01 LLD<3.24E-01 
SN-113 LLD<4.00E-01 LLD<4.00E-01 
KR-87 LLD<4.87E-01 LLD<4.87E-01 
PB-211 LLD<9.55E+00 LLD<9.55E+00 
AU-198 LLD<3.04E-01 LLD<3.04E-01 f-125 LLD<9.12E-01 LLD<9.12E-01 

-212 LLD<6.97E+01 LLD<6.97E+01 
-7 LLD<2.25E+00 LLD<2.25E+00 

HF-181 LLD<2.93E-01 LLD<2.93E-01 
RU-103 LLD<3.29E-01 LLD<3.29E-01 
KR-85 LLD<7.42E+01 LLD<7.42E+01 



SR-85 LLD<3.25E-01 LLD<3.25E-01 
I-133 LLD<3.02E-01 LLD<3.02E-01 
BA-140 LLD<1.05E+00 LLD<1.05E+00 

,V-91M LLD<2.91E-01 LLD<2.91E-01 
-207 LLD<2.89E-01 LLD<2.89E-01 

-.u-208 LLD<9.76E-01 LLD<9.76E-01 
SB-124 LLD<3.57E-01 LLD<3.57E-01 
CS-134 LLD<6.95E-01 LLD<6.95E-01 
BI-214 1.76E+00 +- 6.01E-01 1.76E+00 +- 6.01E-01 
RU-106 LLD<2.77E+00 LLD<2.77E+00 
LA-142 LLD<6.74E-01 LLD<6.74E-01 
AG-110M LLD<6.53E-01 LLD<6.53E-01 
NB-97 LLD<6.44E-01 LLD<6.44E-01 
CS-137 8.10E-01 +- 2.60E-01 8.10E-01 +- 2.60E-01 
I-132 LLD<3.98E-01 LLD<3.98E-01 
W-187 LLD<1.04E+00 LLD<1.04E+00 
ZR-97 LLD<3.18E-01 LLD<3.18E-01 
ZR-95 LLD<6.48E-01 LLD<6.48E-01 
NB-95 LLD<3.62E-01 LLD<3.62E-01 
TL-210 LLD<2.38E+00 LLD<2.38E+00 
C0-58 LLD<3.91E-01 LLD<3.91E-01 
CS-136 LLD<3.50E-01 LLD<3.50E-01 
MN-54 LLD<3.93E-01 LLD<3.93E-01 
C0-56 LLD<4.63E-01 LLD<4.63E-01 
I-134 LLD<4.91E-01 LLD<4.91E-01 
TL-207 LLD<2.21E+02 LLD<2.21E+02 
Y-88 LLD<3.46E-01 LLD<3.46E-01 
AC-228 1.40E+00 +- 7.75E-01 1.40E+00 +- 7.75E-01 
EU-152 LLD<4.64E+00 LLD<4.64E+00 

~--:--234M LLD<4.95E+00 LLD<4.95E+00 
";~ 

LLD<1.70E+00 ;_;•91 LLD<1.70E+00 
.RB-89 LLD<7.90E-01 LLD<7.90E-01 
FE-59 LLD<8.18E-01 LLD<8.18E-01 
ZN-65 LLD<1.24E+00 LLD<1.24E+00 
SC-46 LLD<5.27E-01 LLD<5.27E-01 
TA-182 LLD<1.24E+00 LLD<1.24E+00 
I-135 LLD<1.73E+00 LLD<1.73E+00 
CL-39 LLD<9.54E-01 LLD<9.54E-01 
NA-22 LLD<3.75E-01 LLD<3.75E-01 
AR-41 LLD<2.58E-01 LLD<2.58E-01 
C0-60 LLD<6.49E-01 LLD<6.49E-01 
NA-24 LLD<3.75E-01 LLD<3.75E-01 
SR-92 LLD<4.83E-01 LLD<4.83E-01 
SCH-000 LLD<2.11E+00 LLD<2.11E+00 
CS-138 LLD<4.77E-01 LLD<4.77E-01 
K-40 1.92E+01 +- 5.18E+00 1.92E+01 +- 5.18E+00 
KK-88 LLD<3.28E+00 LLD<3.28E+00 
TL-209 LLD<1.59E+00 LLD<1.59E+00 
LA-140 LLD<5.06E-01 LLD<5.06E-01 
AL-26 LLD<3.81E-01 LLD<3.81E-01 
MN-56 LLD<7.83E-01 LLD<7.83E-01 
RB-88 LLD<2.94E+00 LLD<2.94E+00 

-------------------- --------------------
Total 3.60E+01 +- 7.03E+00 3.60E+01 +- 7.03E+00 

r 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0089 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

JPentroid Energy Net Area Error Gammas/sec 
· .nnel keV counts % 

1128.17 563.57 8 . 98.9 2.31E+00 
1167.09 583.04 27. 43.4 8.63E+00 
2990.66 1496.05 7. 101.0 4.83E+00 

au~ 
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GAMMA S P E C T R U M A N A L Y S I S * 
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 07-DEC-95 10:42:37 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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 SD0090 
Measured by: dlv 

Sample Description: SC:157,158,161,162 s.,J 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 7.1800E+02 grn I Conversion Factor: 1.0000E+00 
Standard Size: 8.8840E+02 grn 
Analysis Library file: ANLOOO 

COLLECT started on 07-DEC-95 at 10:24:48 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

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

Energy Calibration performed 07-DEC-95 
Efficiency Calibration performed 21-NOV-95 

• 

,......,.," 



hgtrw 
., 

P E A K 

PK Centroid Energy FWHM 
channel keV keV 

1C 479.12 239.04 1.6 
2C 485.64 242.29 1.6 
3 591.94 295.43 1.2 
4 705.73 352.32 0.9 
5 1219.30 609.16 1.9 
6 1324.39 661.73 1.6 
7 1821.36 910.41 1.8 
8 1937.95 968.78 3.8 
9 2920.27 1460.78 1.5 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

1 Multiplets processed. 

ANA L 

Backgnd 
counts 

37. 
30. 
26. 
36. 
16. 

6. 
6. 
5. 
4. 

C - Multiplet Analysis converged normally 

07-DEC-95 10:42:37 

y s I S 

Net Area Error Nuclides 
counts % 

126. 24.7 PB-212 
41. 39.9 PB-214 
39. 50.0 PB-214 
51. 46.1 PB-214 
45. 40.1 BI-214 
30. 42.0 CS-137 
19. 60.2 AC-228 
22. 54.2 AC-228,RU-105 
86 .. 22.4 K-40 



hgtrw 07-DEC-95 10:42:37 
41fmple: SC:157,158,161,162 

ta collected on 07-DEC-95 at. 10:24:48 . ecayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 
R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.28E+00 LLD<3.28E+00 
TH-234 LLD<2.45E+01 LLD<2.45E+01 TH-230 LLD<2.08E+02 LLD<2.08E+02 
XE-133 LLD<1.60E+00 LLD<1.60E+00 
CD-109 LLD<9.94E+00 LLD<9.94E+00 
SCL-000 LLD<7.92E-01 LLD<7.92E-01 
C0-57 LLD<2.63E-01 LLD<2.63E-01 PA-234 LLD<9.00E-01 LLD<9.00E-01 
CE-144 LLD<1.85E+00 LLD<1.85E+00 TC-99M LLD<1.95E-01 LLD<1.95E-01 
U-235 LLD<1.63E+00 LLD<1.63E+00 CE-141 LLD<3.72E-01 LLD<3.72E-01 
KR-85M LLD<2.86E-01 LLD<2.86E-01 
XE-131M LLD<7.95E+00 LLD<7.95E+00 
BA-139 LLD<9.37E-01 LLD<9.37E-01 

·-139 LLD<1.90E-01 LLD<1.90E-01 
-226 LLD<5.35E+00 LLD<5.35E+00 BA-141 LLD<S.OOE-01 LLD<S.OOE-01 KR-89 LLD<2.29E+00 LLD<2.29E+00 TE-132 LLD<2.13E-01 LLD<2.13E-01 XE-133M LLD<2.07E+00 LLD<2.07E+00 TH-227 LLD<1.70E+00 LLD<1.70E+00 PB-212 1.38E+00 +- 3.45E-01 1.38E+00 +- 3.45E-01 RA-224 LLD<5.44E+00 LLD<5.44E+00 XE-135 LLD<2.11E-01 LLD<2.11E-01 XE-138 LLD<8.75E-01 LLD<8.75E-01 SE-75 LLD<3.54E-01 LLD<3.54E-01 NP-239 LLD<1.56E+00 LLD<1.56E+00 HG-203 LLD<2.73E-01 LLD<2.73E-01 IR-192 LLD<2.13E-01 LLD<2.13E-01 CR-51 LLD<1.91E+00 LLD<1.91E+00 SCM-000 LLD<9.80E-01 LLD<9.80E-01 BI;.211 LLD<7.93E+00 LLD<7.93E+00 PB-214 1.11E+00 +- 5.11E-01 1.11E+00 +- 5.11E-01 BA-133 LLD<6.50E-01 LLD<6.50E-01 I-131 LLD<2.21E-01 LLD<2.21E-01 SN-113 LLD<3.43E-01 LLD<3.43E-01 KR-87 LLD<4.59E-01 LLD<4.59E-01 PB-211 LLD<8.75E+00 LLD<8.75E+00 AU-198 LLD<2.64E-01 LLD<2.64E-01 ·-4-125 LLD<8.26E-01 LLD<8.26E-01 -212 LLD<6.74E+01 LLD<6.74E+01 -7 LLD<2.53E+00 LLD<2.53E+00 HF-181 LLD<3.50E-01 LLD<3.50E-01 RU-103 LLD<2.49E-01 LLD<2.49E-01 KR-85 LLD<7.27E+01 LLD<7.27E+01 



SR-85 LLD<3.18E-01 LLD<3.18E-01 
I-133 LLD<2.55E-01 LLD<2.55E-01 
BA-140 LLD<9.80E-01 LLD<9.80E-01 

~-91M LLD<2.98E-01 LLD<2.98E-01 
·207 LLD<2.77E-01 LLD<2.77E-01 

\ -J..J-208 LLD<9.90E-01 LLD<9.90E-01 
SB-124 LLD<3.01E-01 LLD<3.01E-01 
CS-134 LLD<6.09E-01 LLD<6.09E-01 
BI-214 1.44E+00 +- 5.78E-01 1.44E+00 +- 5.78E-01 

RU-106 LLD<2.81E+00 LLD<2.81E+00 
LA-142 LLD<4.00E-01 LLD<4.00E-01 
AG-110M LLD<5.66E-01 LLD<5.66E-01 
NB-97 LLD<5.74E-01 LLD<5.74E-01 
CS-137 4.53E-01 +- 1. 91E-01 4.53E-01 +- 1.91E-01 
I-132 LLD<3.21E-01 LLD<3.21E-01 
W-187 LLD<8.78E-01 LLD<8.78E-01 
ZR-97 LLD<3.25E-01 LLD<3.25E-01 
ZR-95 LLD<6.70E-01 LLD<6.70E-01 
NB-95 LLD<3.39E-01 LLD<3.39E-01 
TL-210 LLD<1.63E+00 LLD<1.63E+00 
C0-58 LLD<2.41E-01 LLD<2.41E-01 
CS-136 LLD<2.71E-01 LLD<2.71E-01 
MN-54 LLD<3.45E-01 LLD<3.45E-01 
C0-56 LLD<3.28E-01 LLD<3.28E-01 
I-134 LLD<3.54E-01 LLD<3.54E-01 
TL-207 LLD<2.54E+02 LLD<2.54E+02 
Y-88 LLD<3.52E-01 LLD<3.52E-01 
AC-228 1.25E+00 +- 7.51E-01 1.25E+00 +- 7.51E-01 

EU-152 LLD<4.78E+00 LLD<4.78E+00 
,;I">:- 234M LLD<3.40E+00 LLD<3.40E+00 

:..g1 LLD<7.95E-01 LLD<7.95E-01 
lffi-89 LLD<6.79E-01 LLD<6.79E-01 
FE-59 LLD<8.19E-01 LLD<8.19E-01 
ZN-65 LLD<1.08E+00 LLD<1.08E+00 
SC-46 LLD<3.76E-01 LLD<3.76E-01 
TA-182 LLD<1.00E+00 LLD<1.00E+00 
I-135 LLD<1.65E+00 LLD<1.65E+00 
CL-39 LLD<7.94E-01 LLD<7.94E-01 
NA-22 LLD<3.04E-01 LLD<3.04E-01 
AR-41 LLD<4.51E-01 LLD<4.51E-01 
C0-60 LLD<2.62E-01 LLD<2.62E-01 
NA-24 LLD<3.04E-01 LLD<3.04E-01 
SR-92 LLD<5.27E-01 LLD<5.27E-01 
SCH-000 LLD<1.49E+00 LLD<1.49E+00 
CS-138 LLD<2.73E-01 LLD<2.73E-01 
K-40 2.07E+01 +- 4.70E+OO 2.07E+01 +- 4.70E+00 
KR-88 LLD<3.37E+00 LLD<3.37E+00 
TL-209 LLD<5.27E-01 LLD<5.27E-01 
LA-140 LLD<4.48E-01 LLD<4.48E-01 
AL-26 LLD<1.69E-01 LLD<1.69E-01 
MN-56 LLD<6.35E-01 LLD<6.35E-01 
RB-88 LLD<9.57E-01 LLD<9.57E-01 

-------------------- --------------------
Total 2.64E+01 +- 4.84E+OO 2.64E+01 +- 4.84E+00 

~ 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0090 

• 

• 

• 



,.....c:.'r.:ontroid 
mnel 

485.64 
591.94 

1937.95 
OJ@ 

.... ~~'\ 
·:~!' 

:...,)/-........ 

PEAKS NOT USED IN ANALYSIS 

Energy Net Area Error Gammas/sec 
keV counts % 

242.29 41. 39-. 9 5.50E+00 
295.43 39. 50.0 6.20E+00 
968.78 22. 54.2 l.llE+Ol 
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G A M M A S P E C T R U M A N A L Y S I S 

* 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 07-DEC-95 11:00:24 

A N A L Y S I S P A R A M E T E R S 
• 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number:. 

1.0 
1 

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 SD0091 
Measured by: dlv 

Sample Description: SB:153,156,159,160 Sot1 

Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 7.0600E+02 gm I Conversion Factor: 1.0000E+00 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 07-DEC-95 at 10:43:30 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

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

Energy Calibration performed 07-DEC-95 
Efficiency Calibration performed 21-NOV-95 

• 



hgtrw , 
p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.16 238.55 1.5 
2 591.66 295.29 1.4 
3 704.89 351.90 1.4 
4 1166.44 582.71 1.8 
5 1218.55 608.78 1.2 
6 1323.60 661.33 0.7 
7 1763.97 881.69 0.7 
8 1821.11 910.29 1.6 
9 2920.31 1460.80 2.4 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

07-DEC-95 11:00:24 

ANA L y s I S 

Backgnd Net Area Error Nuclides 
counts counts % 

46. 140. 21.9 PB-212 
34. 36. 59.6 PB-214 
18. 78. 28.1 BI-211,PB-214 

8 . 35. 41.6 TL-208 
9 . 33. 42.9 XE-135,BI-214 

10. 21. 63.0 CS-137 
2. 7. 93.9 BR-84 
5. 19. 57.4 AC-228 
4 . 73. 24.8 K-40 



hgtrw 07-DEC-95 11:00:24 

4 mple: SB:153,156,159,160 s 
ta collected on 07-DEC-95 at 10:43:30 

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

R AD I 0 N U C L I D E ANALYS I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.20E+00 LLD<3.20E+00 
TH-234 LLD<2.41E+01 LLD<2.41E+01 
TH-230 LLD<2.3SE+02 LLD<2.35E+02 
XE-133 LLD<1.42E+00 LLD<1.42E+00 
CD-109 LLD<9.52E+00 LLD<9.52E+00 
SCL-000 LLD<7.16E-01 LLD<7.16E-01 
C0-57 LLD<2.38E-01 LLD<2.38E-01 
PA-234 LLD<9.78E-01 LLD<9.78E-01 
CE-144 LLD<1.78E+00 LLD<1.78E+00 
TC-99M LLD<1.60E-01 LLD<1.60E-01 
U-235 LLD<1.68E+00 LLD<1.68E+00 
CE-141 LLD<3.12E-01 LLD<3.12E-01 
KR-85M LLD<2.16E-01 LLD<2.16E-01 
XE-131M LLD<8.35E+00 LLD<8.35E+00 
BA-139 LLD<9.75E-01 LLD<9.75E-01 

·-139 LLD<1.98E-01 LLD<1.98E-01 
-226 LLD<5.39E+00 LLD<5.39E+00 

BA-141 LLD<5.16E-01 LLD<5.16E-01 
KR-89 LLD<2.30E+00 LLD<2.30E+00 
TE-132 LLD<2.67E-01 LLD<2.67E-01 
XE-133M LLD<2.80E+00 LLD<2.80E+00 
TH-227 LLD<1.75E+00 LLD<1.75E+00 
PB-212 1. 57E+00 +- 3.47E-01 1.57E+00 +- 3. 4 7E- 01 --
RA-224 LLD<5.38E+00 LLD<5.38E+00 
XE-135 LLD<2.17E-01 LLD<2.17E-01 
XE-138 LLD<8.20E-01 LLD<8.20E-01 
SE-75 LLD<3.42E-01 LLD<3.42E-01 
NP-239 LLD<1.42E+00 LLD<1.42E+00 
HG-203 LLD<2.77E-01 LLD<2.77E-01 
IR-192 LLD<2.13E-01 LLD<2.13E-01 
CR-51 LLD<2.04E+00 LLD<2.04E+00 
SCM-000 LLD<7.67E-01 LLD<7.67E-01 
BI-211 1.47E+01 +- 4.13E+00 1.47E+01 +- 4.13E+00 
PB-214 1.72E+00 +- 4.83E-01 1.72E+00 +- 4.83E-01 
BA-133 LLD<7.33E-01 LLD<7.33E-01 
I-131 LLD<2.71E-01 LLD<2.71E-01 
SN-113 LLD<3.73E-01 LLD<3.73E-01 
KR-87 LLD<4.88E-01 LLD<4.88E-01 
PB-211 LLD<1.01E+01 LLD<1.01E+01 
AU-198 LLD<2.72E-01 LLD<2.72E-01 t-125 LLD<8.36E-01 LLD<8.36E-01 

-212 LLD<6.66E+01 LLD<6.66E+01 
-7 LLD<2.45E+00 LLD<2.45E+00 

HF-181 LLD<3.03E-01 LLD<3.03E-01 
RU-103 LLD<2.56E-01 LLD<2.56E-01 
KR-85 LLD<8.89E+01 LLD<8.89E+01 



SR-85 LLD<3.89E-01 LLD<3.89E-01 
I-133 LLD<3.20E-01 LLD<3.20E-01 
BA-140 LLD<1.12E+00 LLD<1.12E+00 

lft-91M LLD<3.24E-01 LLD<3.24E-01 
207 LLD<2.33E-01 LLD<2.33E-01 

....... -208 LLD<1.03E+00 LLD<1.03E+00 
SB-124 LLD<3.06E-01 LLD<3.06E-01 
CS-134 LLD<5.45E-01 LLD<5.45E-01 

.BI-214 1.07E+00 +- 4.59E-01 1.07E+00 +- 4.59E-01 
RU-106 LLD<3.22E+00 LLD<3.228+00 
LA-142 LLD<6.21E-01 LLD<6.21E-01 
AG-110M LLD<4.50E-01 LLD<4.50E-01 
NB-97 LLD<4.67E-01 LLD<4.67E-01 
CS-137 3.26E-01 +- 2.06E-01 3.26E-01 +- 2.06E-01 
I-132 LLD<3.15E-01 LLD<3.15E-01 
W-187 LLD<9.31E-01 LLD<9.31E-01 
ZR-97 LLD<3.06E-01 LLD<3.06E-01 
ZR-95 LLD<5.51E-01 LLD<5.518-01 
NB-95 LLD<2.84E-01 LLD<2.84E-01 
TL-210 LLD<2.06E+00 LLD<2.068+00 
C0-58 LLD<2.80E-01 LLD<2.80E-01 
CS-136 LLD<3.41E-01 LLD<3.41E-01 
MN-54 LLD<3.81E-01 LLD<3.81E-01 
C0-56 LLD<3.398-01 LLD<3.39E-01 
I-134 LLD<3.80E-01 LLD<3.80E-01 
TL-207 LLD<2.11E+02 LLD<2.11E+02 
Y-88 LLD<3.22E-01 LLD<3.22E-01 
AC-228 1.30E+00 +- 7.488-01 1.30E+00 +- 7.48E-01 
8U-152 LLD<3.99E+00 LLD<3.998+00 

-.,..234M LLD<3.348+00 LLD<3.34E+OO 
-~ 5 

~;·91 LLD<9.86E-01 LLD<9.86E-01 
~ .. ~·::.ag LLD<8.59E-01 LLD<8.59E-01 

FE-59 LLD<5.75E-01 LLD<5.75E-01 
ZN-65 LLD<9.438-01 LLD<9.43E-01 
SC-46 LLD<3.74E-01 LLD<3.748-01 
TA-182 LLD<1.14E+00 LLD<1.14E+00 
I-135 LLD<1.48E+00 LLD<1.48E+00 
CL-39 LLD<6.12E-01 LLD<6.12E-01 
NA-22 LLD<4.20E-01 LLD<4.20E-01 
AR-41 LLD<3.56E-01 LLD<3.568-01 
C0-60 LLD<4.408-01 LLD<4.408-01 
NA-24 LLD<4.908-01 LLD<4.908-01 
SR-92 LLD<4.748-01 LLD<4.74B-01 
SCH-000 LLD<1.93B+00 LLD<1.938+00 
CS-138 LLD<4.74E-01 LLD<4.748-01 
K-40 1.798+01 +- 4.47E+OO 1.798+01 +- 4.478+00 
KR-88 LLD<1.50E+00 LLD<1.508+00 
TL-209 LLD<9.67B-01 LLD<9.67B-01 
LA-140 LLD<2.10B-01 LLD<2.10E-01 
AL-26 LLD<3.65B-01 LLD<3.65B-01 
MN-56 LLD<1.00E+00 LLD<1.00B+00 
RB-88 LLD<1.51E+00 LLD<1.518+00 

-------------------- --------------------
Total 3.86E+01 +- 6.188+00 3.868+01 +- 6.188+00 

1/1' 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0091 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

"'ltroid Energy Net Area Error Gammas/sec 

'-..<iillflll 
annel keV counts % 

591.66 295.29 36. 59.6 5.70E+00 
1166.44 582.71 35. 41.6 1.09E+01 
1763.97 881.69 7 . 93.9 3.40E+00 

OJ@ 



S'-f) 1 e- tst, tsZy 1s~ ts~ 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

G A M M A S P E C T R U M A N A L Y S I S 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 07-DEC-95 11:16:30 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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 SD0092 
Measured by: dlv 

Sample Description: SD:151,152,154,155 ~;/ 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 6.1600E+02 gm I Conversion Factor: 1.0000E+00 Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 07-DEC-95 at 11:01:13 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

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

Energy Calibration performed 07-DEC-95 
Efficiency Calibration performed 21-NOV-95 

•• 



hgtrw 

p E A K ..., 
PK Centroid Energy FWHM 

channel keV keV 

1 477.72 238.34 1.0 
2 676.82 337.87 2.0 
3 704.40 351.65 1.4 
4 1022.06 510.50 2.0 

5 1165.45 582.22 1.8 
6 1218.06 608.53 1.6 
7 1322.89 660.97 2.4 
8 1821.39 910.43 2.1 
9 2919.07 1460.18 2.5 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

""-: :~~ 
:~; 

·~ 

07-DEC-95 11:16:30 

ANA L Y S I S 

Backgnd Net Area Error Nuclides 
counts counts % 

49. 121. 24.9 PB-212 
19. 31. 55.7 AC-228 
15. 53. 34.9 BI-211,PB-214 
16. 21. 74.1 TL-208,NA-22, 

ANN-RD 
9 . 27. 51.1 TL-208 
7. 37. 39.2 XE-135,BI-214 
3 . 64. 25.9 CS-137 
4. 15. 65.4 AC-228 
2. 79. 22.8 K-40 



hgtrw 07-DEC-95 11:16:30 

t mple: SD:151,152,154,155 
ta collected on 07-DEC-95 at 11:01:13 
cayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-SSM 
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 

t -125 
-212 
-7 

HF-181 
RU-103 
KR-85 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<3.82E+00 
LLD<2.79E+01 
LLD<2~10E+02 

LLD<1.70E+00 
LLD<1.07E+01 
LLD<7.42E-01 
LLD<2.46E-01 
LLD<9.21E-01 
LLD<1.99E+00 
LLD<2.32E-01 
LLD<1.93E+00 
LLD<4.11E-01 
LLD<2.73E-01 
LLD<8.62E+00 
LLD<1.01E+00 
LLD<2.0SE-01 
LLD<5.36ET"00 
LLD<5.46E-01 
LLD<2.60E+00 
LLD<2.41E-01 
LLD<3.14E+00 
LLD<2.00E+00 

1.56E+00 +
LLD<6.17E+00 
LLD<2.38E-Ol 
LLD<9.05E-01 
LLD<3.77E-01 
LLD<1.56E+00 
LLD<2.89E-Ol 
LLD<2.75E-01 
LLD<2.22E+00 
LLD<8.72E-Ol 

1.14E+01 +-
1.33E+00 +

LLD<7.06E-Ol 
LLD<2.99E-Ol 
LLD<3.53E-Ol 
LLD<5.46E-Ol 
LLD<1.03E+01 
LLD<2.96E-Ol 
LLD<6.86E-01 
LLD<7.90E+01 
LLD<3.06E+00 
LLD<3.72E-Ol 
LLD<2.63E-01 
LLD<9.26E+01 

LLD<3.82E+00 
LLD<2.79E+01 
LLD<2.10E+02 
LLD<1.70E+00 
LLD<1.07E+Ol 
LLD<7.42E-Ol 
LLD<2.46E-01 
LLD<9.21E-01 
LLD<1.99E+00 
LLD<2.32E-Ol 
LLD<1.93E+00 
LLD<4.11E-01 
LLD<2.73E-01 
LLD<8.62E+00 
LLD<l.OlE+OO 
LLD<2.05E-Ol 
LLD<5.36E+00 
LLD<5.46E-Ol 
LLD<2.60E+00 
LLD<2.41E-Ol 
LLD<3.14E+00 
LLD<2.00E+00 

3.93E-Ol 1.56E+00 +- 3.93E-01 
LLD<6.17E+00 
LLD<2.38E-Ol 
LLD<9.05E-Ol 
LLD<3.77E-01 
LLD<1.56E+00 
LLD<2.89E-01 
LLD<2.75E-Ol 
LLD<2.22E+00 
LLD<8.72E-01 

3.99E+00 1.14E+Ol +- 3.99E+00 
4.66E-Ol 1.33E+00 +- 4.66E-01 

LLD<7.06E-01 
LLD<2.99E-Ol 
LLD<3.53E-Ol 
LLD<5.46E-01 
LLD<l.03E+01 
LLD<2.96E-01 
LLD<6.86E-01 
LLD<7.90E+Ol 
LLD<3.06E+00 
LLD<3.72E-01 
LLD<2.63E-Ol 
LLD<9.26E+Ol 



SR-85 LLD<4.05E-01 LLD<4.05E-01 

I-133 LLD<3.22E-01 LLD<3.22E-01 

BA-140 LLD<l.22E+00 LLD<l.22E+00 , "~1M LLD<3.58E-Ol LLD<3.58E-01 

207 LLD<2.60E-Ol LLD<2.60E-01 

... J.r208 1.12E+00 +- 5.72E-01 1.12E+00 +- 5.72E-01 

SB-124 LLD<3.34E-01 LLD<3.34E-01 

CS-134 LLD<6.49E-01 LLD<6.49E-01 

BI-214 1. 38E+00 +- 5.43E-01 1.38E+00 +- 5.43E-01 

RU-106 LLD<2.55E+00 
LA-142 LLD<5.88E-01 
AG-llOM LLD<7.27E-Ol 
NB-97 LLD<6.57E-01 
CS-137 l.llE+OO +- 2.90E-01 
I-132 LLD<3.68E-01 
W-187 LLD<l. 06E+00 
ZR-97 LLD<3.26E-Ol 
ZR-95 LLD<6.83E-Ol 
NB-95 LLD<4.13E-Ol 
TL-210 LLD<2.57E+00 
C0-58 LLD<3.36E-01 
CS-136 LLD<2.63E-01 
MN-54 LLD<4.08E-Ol 
C0-56 LLD<2.81E-01 
I-134 LLD<2.92E-Ol 
TL-207 LLD<2.34E+02 
Y-88 LLD<3.61E-01 
AC-228 1.14E+00 +- 7.46E-01 
EU-152 LLD<4.04E+00 
~r234M LLD<4.09E+00 
.; ' . .; 
' .. ,,. .it- 91 LLD<l.02E+00 

RB-89 LLD<6.21E-01 
FE-59 LLD<8.12E-01 
ZN-65 LLD<l.27E+00 
SC-46 LLD<4.98E-01 
TA-182 LLD<l.33E+00 
I-135 LLD<1.86E+00 
CL-39 LLD<9.02E-01 
NA-22 LLD<4.65E-01 
AR-41 LLD<4.94E-01 
C0-60 LLD<5.25E-Ol 
NA-24 LLD<3.10E-Ol 
SR-92 LLD<5.09E-Ol 
SCH-000 LLD<l.85E+00 
CS-138 LLD<5.06E-Ol 
K-40 2.22E+Ol +- 5.11E+00 
KR-88 LLD<2.41E+00 
TL-209 LLD<7.54E-01 
LA-140 LLD<3.30E-01 
AL-26 LLD<3.81E-Ol 
MN-56 LLD<1.35E+00 
RB-88 LLD<l.37E+00 

--------------------
Total 4.12E+01 +- 6.61E+00 

r 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLD<2.55E+00 
LLD<5.88E-01 
LLD<7.27E-01 
LLD<6.57E-Ol 

l.llE+OO +- 2.90E-01 
LLD<3.68E-01 
LLD<l.06E+00 
LLD<3.26E-01 
LLD<6.83E-01 
LLD<4.13E-01 
LLD<2.57E+00 
LLDc:3.36E-01 
LLD<2.63E-01 
LLD<4.08E-01 
LLD<2.81E-01 
LLD<2.92E-Ol 
LLD<2.34E+02 
LLD<3.61E-Ol 

1.14E+00 +- 7.46E-01 
LLD<4.04E+00 
LLD<4.09E+00 
LLD<l.02E+00 
LLD<6.21E-01 
LLD<8.12E-01 
LLD<l.27E+00 
LLD<4.98E-Ol 
LLD<l.33E+00 
LLD<l.86E+00 
LLD<9.02E-01 
LLD<4.65E-01 
LLD<4.94E-01 
LLD<5.25E-01 
LLD<3.10E-01 
LLD<5.09E-01 
LLD<l.85E+00 
LLD<5.06E-01 

2.22E+01 +- 5.11E+00 
LLD<2.41E+00 
LLD<7.54E-01 
LLD<3.30E-01 
LLD<3.81E-01 
LLD<1.35E+00 
LLD<l.37E+00 

--------------------
4.12E+01 +- 6.61E+00 



Results saved in File SD0092 

• 

• 

• 



r ..... ntroid 
mnel 

"' ~~ ·' .. .it~ 

·~ ... ~.~Ji/ 

PEAKS.NOT USED IN ANALYSIS 

Energy Net Area Error Gammas/sec 
keV counts % 

337.87 31. 55.7 5.57E+00 



GAMMA SPECTROSCOPY RESULTS FROM 12/8/95 



11../1' 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* GAMMA S P E C T R U M R E C A L I B R A T I 0 N * 
* * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-AT V4.2a 

08-DEC-95 11:06:l0 

A N A L Y S I S P A ~ A M E T E R S 

MCA Unit Number: 1 I ADC Unit ~~;~r: 1.0 
De~ec~or Number: 1 I Geometry ~u er: 1 
Sp'c~rum Size: 4096 channels from MCA Re~~Q, JULL 
F~·f~t channel for Search: 0 
A ~ptive smoothing performed. 
N mPer 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 . 

• 
gular Output. 
ectral data read directly from Multichannel Analyzer ANO 

Analyzed by: dlv 

Sample Description: Eu-152 Standard 
COLLECT started on 08-DEC-95 at 09:44:13 

COLLECT Live Time: 1200. sec . 

• 



hgtrw 08-DEC-95 11:06:10 

P E A K ANA L Y S I s 

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

1C 80.79 39.97 1.9 35011. 4905. 15.0 
2C 92.39 45.77 1.9 29286. 2884. 19.4 
3? 234.10 116.58 1.6 38128. 8114. 49.3 
4? 245.02 122.04 1.6 35544. 186772. 2.3 SE-75,SCL-000, 

C0-57 
5? 479.88 239.42 1.7 15072. 1636. 31.1 PB-212 
6? 490.85 244.90 1.7 14146. 36490. 3.4 
7? 496.80 247.87 1.7 13644. 1327. 36.3 
8 593.27 296.10 1.8 10269. 1906. 17.1 PB-214 
9? 679.21 339.06 1.8 8257. 3712. 37.9 AC-228 

10? 689.93 344.42 1.8 7649. 93476. 2.2 BA-141, 
SCM-000 

11? 695.86 347.38 1.8 7312. 2370. 56.4 
12 736.76 367.84 1.9 7036. 2976. 9.6 
13$ 823.53 411.22 1.8 5724. 6160. 7.2 AU-198 
14 889.23 444.07 1.8 6471. 7841. 3.9 
15C 978.45 488.69 1.8 5330. 1013. 34.8 
16 1128.89 563.93 2.0 6405. 1171. 22.9 CS-134,SB-122 
17 1173.76 586.37 1.3 5824. 643. 38.5 

.. }~ 1358.32 678.70 2.0 4223. 523. 38.5 
. ;; ,, 1378.40 688.74 2.1 4426. 1474. 14.9 

..l'u 1439.32 719.22 1.7 3418. 387. 44.3 
21? 1548.46 773.84 2.0 4407. 683. 36.5 W-187,TE131M 
22? 1558.70 778.96 2.0 4194. 19753. 3.0 
23? 1565.03 782.13 2.0 4062. 666. 39.3 
24 1621.58 810.43 2.4 4135. 710. 30.4 I-132,C0-58 
25 1735.56 867.47 2.0 4804. 5159. 5.1 
26 1839.70 919.60 1.8 2324. 496. 30.6 
27? 1917.94 958.76 2.1 2480. 726. 29.3 
28? 1928.78 964.19 2.1 2777. 18317. 2.3 EU-152 
29 2010.64 1005.17 2.1 1835. 882. 16.8 
30C 2161.90 1080.90 2.2 1850. 481. 31.2 
31C 2172.25 1086.08 2.2 1837. 12440. 3.3 EU-152 
32C 2179.97 1089.95 2.2 1827. 2273. 10.2 
33? 2214.54 1107.26 2.2 2049. 685. 30.4 
34? 2224.69 1112.34 2.2 2320. 15221. 2.6 TE-129,EU-152 
35 2426.43 1213.37 2.2 1301. 1357. 10.3 
36C 2500.32 1250.38 1.8 980. 184. 59.5 M0-101 
37$ 2550.13 1275.33 2.3 601. 292. 40.9 NA-22 
38 2598.73 1299.68 2.2 553. 1374. 7.7 
39? 2805.96 1403.50 2.4 371. 740. 24.5 
40? 2816.41 1408.74 2.4 565. 19439. 1.8 EU-152,BI-214, 

SCH-000 
41C 2915.79 1458.53 2.3 83. 429. 12.6 I-135 
42C 2921.97 1461.63 2.3 70. 302. 15.4 K-40 

.-- "1 3058.45 1530.03 3.3 94. 461. 11.8 KR-88 
3193.94 1597.94 0.8 8 . 21. 62.6 

Error Quotation at 1.96 sigma 



Peak Confidence Level at 95.0% 

13 Multiplets processed. 

Multiplet Analysis converged normally 
Multiplet Analysis Terminated because of no CHI-SQ improvement 

? - Multiplet Analysis converged but GFIT > 4 

ENERGY RECALIBRATION REPORT 

Old Calibration Coefficients: 

Energy = 2.598392E-07*ChA2 + 4.995955E-Ol*Ch +-3.897144E-01 

New Calibration Coefficients: 

Energy = 2.624703E-07*ChA2 + 4.994038E-Ol*Ch +-4.173381E-01 

Ot@ 

• 

• 



GAMMA SPECTROSCOPY RESULTS FROM 12/11/95 



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* G A M M A S P E C T R U M R E C A L I B R A T I 0 N * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-AT V4.2a. 

hgtrw 11-PEC-95 09:13:35 

A ~ ... L Y S I S P A ~ A M E T E R S 

MCA Unit Numbef: 1 I ADC Unit Number: 1.0 
Detector N4ffiPer: 1 I Geometry Number: 1 Spectrum Si~~: iP~6 channels from MCA Region FULL 
First cn~nnel tOf Search: 0 
Adap~iv~ smoot~~ng performed. 
NuffiRrf of BackifQijPQ Channels: 4 on each side of peak. 
Pe~~ ~pnfidence Factor: 95.0% 
~Hltiplet Sensitivity: 3 
iaentification Energy Window: +- 1.00 keV. 
Error Quotation: 1.96 sigma uncertainty. 

Multiplet Analysis Performed . 

' 

• 
gular Output. 
ectral data read directly from Multichannel Analyzer ANO Analyzed by: dlv 

Sample Description: Eu-152 Standard' 
COLLECT started on 11-DEC-95 at 08:37:14 

COLLECT Live Time: 1200. sec . 

• 



hgtrw 11-DEC-95 09:13:35 

~ p E A K ANA L Y S I S 

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

1C 80.55 39.81 1.6 29101. 5198. 14.8 
2C 92.13 45.59 1.6 23627. 2398. 20.8 
3$ 172.54 85.76 2.4 58685. 2276. 50.4 
4$ 177.12 88.05 2.4 61077. 2216. 48.6 PB-214,CD-109 
5? 236.56 117.74 1.6 37155. 10447. 46.3 
6? 244.62 121.76 1.6 32114. 188338. 3.4 SE-75,SCL-000, 

C0-57 
7? 250.21 124.56 1.6 28611. 4660. 89.5 
8? 482.01 240.36 1.7 14923. 1372. 42.2 RA-224 
9? 490.37 244.54 1.7 14122. 35428. 3.7 

10? 496.02 247.36 1.7 13579. 1310. 43:1 
11 592.95 295.80 1.9 9534. 1603. 19.0 PB-214 
12? 681.06 339.83 1.8 8212. 4172. 35.5 CS-136 
13? 689.37 343.98 1.8 7614. 92851. 2.3 BA-141, 

SCM-000 
14? 695.30 346.94 1.8 7187. 2754. 50.7 
15 736.25 367.41 2.0 7163. 3027. 9.6 
16C 823.03 410.79 1.7 5548. 5771. 8.7 
17 888.69 443.61 1.7 6505. 7725. 4.0 
18$ 978.20 488.35 1.6 4540. 727. 51.1 

.~f!.f) 1128.37 563.43 2.3 6058. 1286. 20.0 CS-134,SB-122 
~~\) 1172.90 585.69 2.1 5187. 885. 26.1 

21 1357.72 678.12 1.6 4624. 502. 42.8 I-134,AG110M 
22 1377.55 688.04 1.7 4711. 1436. 16.0 
23 1438.80 718.67 2.5 4702. 257. 83.4 
24? 1550.27 774.42 2.0 4316. 666. 44.7 TE131M 
25? 1557.91 778.25 2.0 4563. 19263. 2.7 M0-99 
26 1620.49 809.55 1.6 2718. 444. 34.8 I-132 
27 1734.75 866.71 2.0 4446. 5310. 4.8 
28 1838.99 918.87 2.2 2660. 615. 27.8 
29? 1919.59 959.20 2.1 2270. 936. 22.8 
30? 1927.84 963.33 2.1 2235. 18566. 2.6 EU-152 
31? 1934.87 966.85 2.1 2204. 519. 38.7 
32 2010.06 1004.48 2.2 2111. 910. 18.0 
33C 2163.17 1081.11 2.2 1838. 617. 23.7 
34C 2171.27 1085.16 2.2 1818. 12547. 3.0 EU-152 
35C 2178.99 1089.02 2.2 1799. 2266. 9.3 
36? 2215.56 1107.33 2.2 1937. 911. 19.7 
37? 2223.68 . 1111.40 2.2 2169. 15274. 2.4 TE-129,EU-152 
38 2425.29 1212.33 2.1 1234. 1369. 9.9 
39C 2548.52 1274.03 1.9 564. 263. 30.5 NA-22 
40 2597.66 1298.64 2.3 538. 1605. 6.9 I-133 
41? 2806.77 1403.36 2.5 339. 845. 17.1 
42? 2815.24 1407.60 2.5 422. 19547. 1.6 EU-152,BI-214, 

SCH-000 

~3C 2914.40 1457.27 2.2 95. 444. 10.6 I-135 
1C 2921.00 1460.58 2.2 65. 283. 12.2 K-40 

;s 3057.54 1528.98 3.1 64. 505. 10.3 KR-88 



Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

13 Multiplets processed. 

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

ENERGY RECALIBRATION REPORT 

Old Calibration Coefficients: 

Energy= 2.624703E-07*ChA2 + 4.994038E-01*Ch +-4.173381E-01 

New Calibration Coefficients: 

Energy= 2.532927E-07*ChA2 + 4.995799E-01*Ch +-2.582365E-01 

0:@ 

• 

• 



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* GAMMA S P E C T R U M 

* 
A N A L Y S I S * 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 11-DEC-95 09:33:35 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
-""~:"?~\ 

'f~~~:Is 0~~p~~~ctrum saved in Disk File SD1211 
Measured by: dlv 

Sample Description: Eu-152 Standard 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 8.8840E+02 gm I Conversion Factor: 1.0000E+00 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 11-DEC-95 at 09:17:22 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
764. seconds 

21.47 % 

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

Energy Calibration performed 11-DEC-95 
Efficiency Calibration performed 21-NOV-95 



hgtrw 

• p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1C 80.56 39.99 1.5 
2C 92.01 45.71 1.5 
3N 169.08 84.22 2.7 
4N 173.28 86.32 2.7 
SN 178.17 88.76 2.7 
6? 237.04 118.18 1.6 
7? 244.57 121.94 1.6 

8? 250.22 124.76 1.6 
9? 482.72 240.96 1.6 

10? 490.28 244.74 1.6 
11? 496.16 247.68 1.6 
12 592.75 295.96 1.7 
13? 681.70 340.42 1.7 
14? 689.27 344.21 1.7 

15 736.19 367.67 1.9 
16 822.83 410.98 1.7 
17 888.54 443.84 1.8 
18C 1128.22 563.70 1.5 

·~ 
1172.98 586.09 1.3 
1357.14 678.21 1.7 

21 1377.45 688.37 1.7 
22C 1550.58 774.99 2.0 
23C 1557.68 778.54 2.0 
24C 1734.33 866.94 1.9 
25 1838.60 919.13 1.5 
26C 1920.13 959.94 2.1 
27C 1927.56 963.65 2.1 
28 2009.56 1004.70 1.7 
29 2170.98 1085.51 1.8 
30C 2216.74 1108.43 2.2 
31C 2223.37 1111.74 2.2 
32 2425.02 1212.72 1.9 
33 2547.71 1274.17 2.3 
34 2597.16 1298.94 2.2 
35C 2807.72 1404.42 2.3 
36C 2814.75 1407.94 2.3 

37 2913.99 1457.66 2.4 
38 3057.37 1529.51 3.7 

Error Quotation at 1.96 sigma 
~ak Confidence Level at 95.0% 

11 Multiplets processed. 

ANA L 

Backgnd 
counts 

13777. 
11335. 
31882. 
33572. 
35538. 
17879. 
15624. 

13931. 
7032. 
6710. 
6460. 
5548. 
4626. 
5157. 

3539. 
3012. 
3198. 
2119. 
2593. 
1865. 
2106. 
2230. 
2258. 
1914. 
1284. 
1215. 
1276. 
1106. 
2260. 

921. 
978. 
486. 
368. 
268. 
161. 
216. 

53. 
34. 

C - Multiplet Analysis converged normally 
N - Multiplet Analysis did NOT converge 

11-DEC-95 09:33:35 

y s I S 

Net Area Error Nuclides 
counts % 

2300. 24.3 
759. 37.3 

1156. 47.3 
1540. 39.5 PB-214 
1200. 42.3 CD-109 
5551. 46.1 

93900 .. 3.6 SE-75,SCL-000, 
C0-57 

2082. 102.6 
807. 50.2 RA-224 

18161. 5.0 
653. 59.1 
900. 27.1 PB-214 

1917. 45.0 CS-136 
45204. 2.2 BA-141, 

SCM-000 
1572. 13.0 
3012. 6.7 AU-198 
3836. 5.7 

440. 34.3 CS-134,SB-122 ~":>,.; 

497. 32.9 
310. 42.4 I-134,AG110M 
987. 15.7 
422. 35.4 

9844. 3.3 M0-99 
2841. 11.3 

369. 32.5 
508. 21.4 

9417. 2.9 EU-152 
428. 27.5 

5546. 3.9 EU-152 
567. 21.4 

7751. 3.2 TE-129,EU-152 
746. 11.6 
139. 49.7 NA-22 
716. 10.6 I-133 
539. 21.8 

9493. 2.4 EU-152,BI-214, 
SCH-000 

332. 13.2 I-135 
227. 15.8 KR-88 



? - Multiplet Analysis converged but GFIT > 4 

~" 
~,, ,,i#' 



hgtrw 11-DEC-95 09:33:35 

4mple: Eu-152 Standard 
ta collected on 11-DEC-95 at 09:17:22 
cayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<2.91E+01 LLD<2.91E+01 
TH-234 LLD<2.22E+02 LLD<2.22E+02 
TH-230 LLD<1.82E+03 LLD<1.82E+03 
XE-133 LLD<1.31E+01 LLD<1.31E+01 
CD-109 1.65E+02 +- 7.02E+01 1.65E+02 +- 7.02E+01 
SCL-000 9.90E+02 +- 3.76E+01 9.90E+02 +- 3.76E+01 
C0-57 3.29E+02 +- 1.25E+01 3.29E+02 +- 1.25E+01 
PA-234 LLD<9.40E+00 LLD<9.40E+00 
CE-144 LLD<1.65E+01 LLD<1.65E+01 
TC-99M LLD<1.97E+00 LLD<1.97E+00 
U-235 LLD<1.58E+01 LLD<1.58E+01 
CE-141 LLD<3.60E+00 LLD<3.60E+00 
KR-85M LLD<2.36E+00 LLD<2.36E+00 
XE-131M LLD<8.85E+01 LLD<8.85E+01 
BA-139 LLD<1.07E+01 LLD<1.07E+01 

·-139 LLD<2.15E+00 LLD<2.15E+00 
-226 LLD<5.30E+01 LLD<5.30E+01 

BA-141 LLD<4.24E+00 LLD<4.24E+00 
KR-89 LLD<2.79E+01 LLD<2.79E+01 
TE-132 LLD<2.17E+00 LLD<2.17E+00 
XE-133M LLD<1.89E+01 LLD<1.89E+01 
TH-227 LLD<1.38E+01 LLD<1.38E+01 
PB-212 LLD<4.88E+00 LLD<4.88E+00 
RA-224 8.27E+01 +- 4.16E+01 8.27E+01 +- 4.16E+01 
XE-135 LLD<4.21E+00 LLD<4.21E+00 
XE-138 LLD<8.30E+00 LLD<8.30E+00 
SE-75 LLD<3.07E+00 LLD<3.07E+00 
NP-239 LLD<1.40E+01 LLD<1.40E+01 
HG-203 LLD<2.54E+00 LLD<2.54E+00 
IR-192 LLD<2.38E+00 LLD<2.38E+00 
CR-51 LLD<2.04E+01 LLD<2.04E+01 
SCM-000 9.52E+02 +- 2.60E+01 9.52E+02 +- 2.60E+01 
BI-211 LLD<9.42E+01 LLD<9.42E+01 
PB-214 LLD<7.15E+00 LLD<7.15E+00 
BA-133 LLD<3.13E+00 LLD<3.13E+00 
I-131 LLD<2.74E+00 LLD<2.74E+00 
SN-113 LLD<3.02E+00 LLD<3.02E+00 
KR-87 LLD<4.30E+00 LLD<4.30E+00 
PB-211 LLD<8.26E+01 LLD<8.26E+01 
AU-198 2.11E+01 +- 1.47E+00 2.11E+01 +- 1.47E+00 

41=125 LLD<7.10E+00 LLD<7.10E+00 
212 LLD<6.68E+02 LLD<6.68E+02 
7 LLD<2.33E+01 LLD<2.33E+01 

HF-181 LLD<2.72E+00 LLD<2.72E+00 
RU-103 LLD<2.83E+00 LLD<2.83E+00 
KR-85 LLD<5.53E+02 LLD<5.53E+02 



SR-85 LLD<2.42E+00 LLD<2.42E+00 
I-133 LLD<2.90E+00 LLD<2.90E+00 
BA-140 LLD<9.97E+00 LLD<9.97E+00 

,:· 91M LLD<3.30E+00 LLD<3.30E+00 
-207 LLD<2.95E+00 LLD<2.95E+00 

''.t:L-208 LLD<1.12E+01 LLD<1.12E+01 
SB-124 LLD<2.74E+00 LLD<2.74E+00 
CS-134 LLD<2.68E+00 LLD<2.68E+00 
BI-214 LLD<7.20E+00 LLD<7.20E+00 
RU-106 LLD<2.72E+01 LLD<2.72E+01 
LA-142 LLD<5.93E+00 LLD<5.93E+00 
AG-110M LLD<3.02B+00 LLD<3.02E+00 
NB-97 LLD<3.09E+00 LLD<3.09E+00 
CS-137 LLD<3.40E+00 LLD<3.40E+00 
I-132 LLD<3.17E+00 LLD<3.17E+00 
W-187 LLD<1.05E+01 LLD<1.05E+01 
ZR-97 LLD<3.29E+00 LLD<3.29E+00 
ZR-95 LLD<6.21E+00 LLD<6.21E+00 
NB-95 LLD<3.37E+00 LLD<3.37E+00 
TL-210 LLD<2.33E+01 LLD<2.33E+01 
C0-58 LLD<3.42E+00 LLD<3.42E+00 
CS-136 LLD<3.44E+00 LLD<3.44E+00 
MN-54 LLD<3.41E+00 LLD<3.41E+00 
C0-56 LLD<3.59E+00 LLD<3.59E+00 
I-134 LLD<4.05E+00 LLD<4.05E+00 
TL-207 LLD<3.20E+03 LLD<3.20E+03 
Y-88 LLD<3.90E+00 LLD<3.90E+00 
AC-228 LLD<1.19E+01 LLD<1.19E+01 
EU-152 1.01E+03 +- 3.76E+01 1.01E+03 +- 3.76E+01 ,.;;;;it 234M LLD<4.53E+01 LLD<4.53E+01 

' .':...91 LLD<9.08E+00 LLD<9.08E+00 
... 4,u<·• 

RB-89 LLD<6.53E+00 LLD<6.53E+00 
FE-59 LLD<5.31E+00 LLD<5.31E+00 
ZN-65 LLD<1.52E+01 LLD<1.52E+01 
SC-46 LLD<3.73E+00 LLD<3.73E+00 
TA-182 LLD<9.12E+00 LLD<9.12E+00 
I-135 LLD<7.86E+00 LLD<7.86E+00 
CL-39 LLD<4.86E+00 LLD<4.86E+00 
NA-22 LLD<2.29E+00 LLD<2.29E+00 
AR-41 LLD<4.37E+00 LLD<4.37E+00 
C0-60 LLD<1.36E+00 LLD<1.36E+00 
NA-24 LLD<1.44E+00 LLD<1.44E+00 
SR-92 LLD<1.26E+00 LLD<1.26E+00 
SCH-000 9.27E+02 +- 3.66E+01 9.27E+02 +- 3.66E+01 
CS-138 LLD<1.19E+00 LLD<1.19E+00 
K-40 LLD<1.18E+01 LLD<1.18E+01 
KR-88 LLD<7.20E+00 LLD<7.20E+00 
TL-209 LLD<1.66E+00 LLD<1.66E+00 
LA-140 LLD<5.70E-01 LLD<5.70E-01 
AL-26 LLD<2.90E-01 LLD<2.90E-01 
MN-56 LLD<1.49E+00 LLD<1.49E+00 
RB-88 LLD<2.30E+00 LLD<2.30E+00 

-------------------- --------------------
Total 4.48E+03 +- 1. 08E+02 4.48E+03 +- 1.08E+02 

~ 
\ 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD1211 

• 

• 

• 



- "'ltroid 
.3.nnel 

80.56 
92.01 

169.08 
173.28 
237.04 
250.22 
490.28 
496.16 
592.75 
681.70 
736.19 
888.54 

1128.22 
1172.98 
1357.14 
1377.45 
1550.58 
1557.68 
1734.33 
1838.60 
1920.13 
2009.56 
~216.74 

/''~~25. 02 
" 2·547. 71 

2597.16 
2807.72 
2913.99 
3057.37 

OH~ 

.-

PEAKS NOT USED IN ANALYSIS 

Energy 
keV 

39.99 
45.71 
84.22 
86.32 

118.18 
124.76 
244.74 
247.68 
295.96 
340.42 
367.67 
443.84 
563.70 
586.09 
678.21 
688.37 
774.99 
778.54 
866.94 
919.13 
959.94 

1004.70 
1108.43 
1212.72 
1274.17 
1298.94 
1404.42 
1457.66 
1529.51 

Net Area 
counts 

2300. 
759. 

1156. 
1540. 
5551. 
2082. 

18161. 
653. 
900. 

1917. 
1572. 
3836. 

440. 
497. 
310. 
987. 
422. 

9844. 
2841. 

369. 
508. 
428. 
567. 
746. 
139. 
716. 
539. 
332. 
227. 

Error 
% 

24.3 
37.3 
47.3 
39.5 
46.1 

102.6 
5.0 

59.1 
27.1 
45.0 
13.0 

5.7 
34.3 
32.9 
42.4 
15.7 
35.4 
3.3 

11.3 
32.5 
21.4 
27.5 
21.4 
11.6 
49.7 
10.6 
21.8 
13.2 
15.8 

Ganunas/sec 

8.84E+03 
1.43E+03 
2.17E+02 
2.72E+02 
5.65E+02 
2.01E+02 
2.49E+03 
9.01E+01 
1.44E+02 
3.50E+02 
3.09E+02 
9.10E+02 
1.33E+02 
1.57E+02 
1.13E+02 
3.66E+02 
1.76E+02 
4.12E+03 
1. 31E+03 
1.80E+02 
2.57E+02 
2.25E+02 
3.22E+02 
4.53E+02 
8.73E+01 
4.55E+02 
3.60E+02 
2.26E+02 
1.59E+02 



r 

GAMMA SPECTROSCOPY RESULTS FROM 12/12/95 

FOR 

CELLS PILE N(l24,125),PILE G(ll9,120,130),PILE L(92,93) 
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* * * * * * * * * * * * * * * * * * * * * * * * * * * 
* 

G A M MA s p E c T R UM R E c A L I B RAT I 0 N * 
* * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 12-DEC-95 08:48:36 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels 
First channel for Search: 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

from MCA Region FULL 
0 

1.0 
1 

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 . 

• 
gular Output. 
ectral data read directly from Multichannel Analyzer ANO 

Analyzed by: dlv 

Sample Description: Eu-152 Standard 
COLLECT started on 12-DEC-95 at 08:06:19 

COLLECT Live Time: 1200. sec . 

• 



hgtrw 
,-

p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1C 80.70 40.06 1.7 
2C 92.42 45.92 1.7 
3? 235.55 117.43 1.6 
4? 244.97 122.14 1.6 
5? 480.99 240.10 1.7 
6? 490.76 244.97 1.7 
7? 496.66 247.93 1.7 
8 593.20 296.18 1.6 
9? 680.50 339.82 1.8 

10? 689.78 344.46 1.8 

11? 695.76 347.45 1.8 
12 736.55 367.85 2.0 
13 823.40 411.27 1.7 
14 889.07 444.10 1.7 
15 978.59 488.87 2.0 
16 1128.93 564.06 1.7 
17 1173.41 586.30 1.8 
18 1357.91 678.59 1.5 
19 1378.19 688.74 1.9 

A:.. 2.0 t ":·~? 1548.69 774.04 
.Ji? 1558.35 778.88 2.0 
22 1621.45 810.45 2.2 
23 1735.24 867.40 1.8 
24C 1839.04 919.34 1.5 
25C 1853.48 926.57 1.8 
26? 1919.57 959.65 2.1 
27? 1928.35 964.05 2.1 
28? 1934.99 967.37 2.1 
29 2010.44 1005.14 2.2 
30C 2171.70 1085.88 1.9 
31? 2215.82 1107.96 2.2 
32? 2224.18 1112.15 2.2 
33 2425.86 1213.14 2.1 
34 2548.70 1274.67 1.6 
35 2598.12 1299.42 2.3 
36? 2806.89 1404.00 2.4 
37? 2815.77 1408.45 2.4 

38C 2914.93 1458.13 2.5 
39C 2921.42 1461.38 2.5 
40 3058.06 1529.85 3.2 

~~ror Quotation at 1.96 sigma 
~k Confidence Level at 95.0% 

10 Multiplets processed. 

ANA L Y S I s 

Backgnd Net Area 
counts counts 

31000. 4324. 
25961. 2309. 
36895. 8851. 
34323. 186691. 
14442. 1654. 
13614. 36521. 
13113. 1317. 

9563. 1538. 
7825. 4061. 
7352. 93805. 

7047. 2603. 
7127. 2797. 
5710. 5759. 
6967. 7632. 
4888. 1045. 
6485. 1096. 
4785. 992. 
4483. 689. 
4916. 1617. 
4271. 709. 
4564. 19237. 
4228. 479. 
4623. 5255. 
1965. 346. 
2211. 343. 
2368. 856. 
2299. 18790. 
2246. 465. 
1768. 1037. 
4612. 9572. 
2065. 699. 
2175. 15295. 
1454. 1226. 

645. 381. 
447. 1509. 
403. 868. 
593. 18876. 

86. 459. 
76. 296. 
92. 530. 

C - Multiplet Analysis converged normally 

12-DEC-95 08:48:36 

Error Nuclides 
% 

16.9 
21.4 
54.6 

2.7 SCL-OOO,C0-57 
39.8 RA-224 
3.8 

47.3 
19.8 
40.7 CS-136 

2.5 BA-141, 
SCM-000 

60.0 
10.3 

4.7 AU-198 
4.2 

21.1 
24.6 CS-134,SB-122 
22.0 
31.0 AG110M 
14.9 
32.8 TE131M 
2.4 M0-99 

45.0 I-132,C0-58 
5.0 

38.1 
52.0 PA-234 
24.6 

2.6 EU-152 
44.4 
14.2 
3.0 EU-152 

32.3 
2.6 TE-129,EU-152 

12.0 
24.3 NA-22 

6.7 
19.0 

1.7 EU-152,BI-214, 
SCH-000 

12.2 I-135 
15.4 K-40 
10.7 KR-88 



? - Multiplet Analysis converged but GFIT > 4 

~RGY RECALIBRATION REPORT 

Old Calibration Coefficients: 

Energy= 2.532927E-07*ChA2 + 4.995799E-01*Ch +-2.582365E-01 

New Calibration Coefficients: 

Energy= 2.654223E-07*ChA2 + 4.995122E-Ol*Ch +-4.196320E-01 

01@ 

• 

• 
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CANBERRA SPECTRAN-AT V4.2a 

hgtrw 
12-DEC-95 09:07:00 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
~~ 
. ~i9ular Output. 

Analysis of Spectrum saved in Disk File SD1212 

Measured by: dlv 

Sample Description: Eu-152 Standard 
Geometry Description: Capsule Type Marinelli Beaker 

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

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

COLLECT started on 12-DEC-95 at 08:50:50 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
763. seconds 

21.36 % 

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

Energy Calibration performed 12-DEC-95 

Efficiency Calibration performed 21-NOV-95 



hgtrw 12-DEC-95 09:07:00 '"' • P E A K ANA L Y S I S 

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

1C 80.62 39.85 1.7 14912. 1843. 25.4 
2C 92.26 45.67 1.7 12363. 1165. 30.6 
3C 169.13 84.07 3.3 41802. 1079. 41.8 
4C 175.02 87.01 3.3 46712. 1381. 36.0 PB-214 
5? 236.80 117.88 1.6 18351. 5286. 44.8 
6? 244.96 121.96 1.6 15969. 93837. 3.4 SE-75,SCL-000, 

C0-57 
7? 250.59 124.77 1.6 14325. 2201. 92.3 
8? 482.42 240.61 1.7 7421. 794. 42.3 RA-224 
9? 490.73 244.77 1.7 7036. 17694. 4.8 

10? 496.55 247.68 1.7 6767. 621. 51.8 
11 593.18 295.98 1.8 5462. 868. 27.8 PB-214 
12? 681.27 340.01 1.8 3962. 2293. 27.9 CS-136 
13? 689.77 344.25 1.8 3750. 45774. 2.4 BA-141, 

SCM-000 
14? 695.77 347.25 1.8 3601. 1296. 44.8 
15 736.81 367.77 1.7 3525. 1463. 13.9 
16 823.30 411.01 1.6 3151. 2665. 7.6 AU-198 
17 889.04 443.88 1.6 3495. 3739. 6.1 
18 978.61 488.66 2.0 2883. 479. 36.7 

·~ 
1128.98 563.86 2.2 3225. 623. 30.7 CS-134,SB-122 
1173.48 586.11 1.7 2461. 380. 40.7 

21 1357.73 678.27 2.1 2476. 378. 42.9 I-134,AG110M 
22 1378.14 688.48 1.8 2128. 856. 18.0 
23C 1549.82 774.37 2.0 2220. 398. 38.3 TE131M 
24C 1558.38 778.65 2.0 2302. 9447. 3.5 M0-99 
25$ 1621.40 810.19 1.3 1147. 190. 108.6 I-132,C0-58 
26 1735.29 867.18 1.9 2354. 2728. 6.9 
27 1838.85 919.00 2.3 1285. 254. 46.5 
28C 1920.13 959.68 2.2 1233. 385. 27.0 
29C 1928.35 963.80 2.2 1199. 9059. 3.4 EU-152 
30C 1934.61 966.94 2.2 1173. 266. 42.5 
31 2010.77 1005.06 2.2 700. 527. 17.4 
32? 2171.73 1085.64 1.9 2322. 4881. 4.2 EU-152 
33C 2215.92 1107.76 2.2 1047. 364. 27.7 
34C 2224.24 1111.93 2.2 1097. 7660. 3.3 TE-129,EU-152 
35 2425.93 1212.92 2.2 595. 745. 12.8 
36 2598.27 1299.24 2.1 324. 624. 12.2 I-133 
37C 2807.55 1404.08 2.4 201. 461. 18.5 
38C 2815.80 1408.21 2.4 283. 9418. 2.3 EU-152,BI-214, 

SCH-000 
39 2915.02 1457.93 2.6 88. 320. 15.1 I-135 
40 3058.51 1529.83 3.7 45. 256. 15.2 KR-88 

,-., 

4ltror Quotation at 1.96 sigma 
eak Confidence Level at 95.0% 

11 Multiplets processed. 



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

: ... -
,, ...,;' 



hgtrw 12-DEC-95 09:07:00 

•
mple: Eu-152 Standard 
ta collected on 12-DEC-95 at 08:50:50 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
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 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<2.91E+01 
LLD<2.21E+02 
LLD<1.82E+03 
LLD<1.30E+01 
LLD<1.10E+02 

9.89E+02 +-
3.28E+02 +

LLD<9.34E+00 
LLD<1.65E+01 
LLD<1.97E+00 
LLD<1.59E+01 
LLD<3.58E+00 
LLD<2.38E+00 
LLD<8.86E+01 
LLD<1.07E+01 
LLD<:2.15E+00 
LLD<5.35E+01 
LLD<:4.51E+00 
LLD<2.77E+01 
LLD<2.17E+00 
LLD<1.91E+01 
LLD<1.30E+01 
LLD<5.09E+00 

8.13E+01 +
LLD<4.35E+00 
LLD<8.28E+00 
LLD<3.22E+00 
LLD<1.36E+01 
LLD<2.54E+00 
LLD<2.38E+00 
LLD<2.07E+01 

9.64E+02 +
LLD<8.51E+01 
LLD<7.12E+00 
LLD<3.20E+00 
LLD<2.68E+00 
LLD<3.03E+00 
LLD<4.36E+00 
LLD<7.95E+01 

1. 87E+01 +
LLD<7.48E+00 
LLD<6.71E+02 
LLD<:2.16E+01 
LLD<2.75E+00 
LLD<2.64E+00 
LLD<5.62E+02 

LLD<2.91E+01 
LLD<2.21E+02 
LLD<1.82E+03 
LLD<1.30E+01 
LLD<1.10E+02 

3.57E+01 9.89E+02 +- 3.57E+01 
1.19E+01 3.28E+02 +- 1.19E+01 

LLD<9.34E+00 
LLD<1.65E+01 
LLD<1.97E+00 
LLD<1.59E+01 
LLD<3.58E+00 
LLD<2.38E+00 
LLD<8.86E+01 
LLD<1.07E+01 
LLD<2.15E+00 
LLD<5.35E+01 
LLD<4.51E+00 
LLD<2.77E+01 
LLD<2.17E+00 
LLD<1.91E+01 
LLD<1.30E+01 
LLD<5.09E+00 

3.45E+01 8.13E+01 +- 3.45E+01 
LLD<4.35E+00 
LLD<8.28E+00 
LLD<3.22E+00 
LLD<1.36E+01 
LLD<2.54E+00 
LLD<2.38E+00 
LLD<2.07E+01 

2.80E+01 9.64E+02 +- 2.80E+01 
LLD<8.51E+01 
LLD<7.12E+00 
LLD<3.20E+00 
LLD<2.68E+00 
LLD<3.03E+00 
LLD<4.36E+00 
LLD<7.95E+01 

1.46E+00 1.87E+01 +- 1.46E+00 
LLD<7.48E+00 
LLD<6.71E+02 
LLD<2.16E+01 
LLD<:2.75E+00 
LLD<2.64E+00 
LLD<5.62E+02 



SR-85 LLD<2.46E+00 
I-133 LLD<3.11E+00 
BA-140 LLD<l.09E+Ol 
~ 1 1M LLD<3.07E+00 

207 LLD<2.98E+00 
TL-208 LLD<l.04E+01 
SB-124 LLD<2.76E+00 
CS-134 LLD<2.73E+00 
BI-214 LLD<7.80E+00 
RU-106 LLD<2.93E+01 
LA-142 LLD<5.52E+00 
AG-110M LLD<3.25E+00 
NB-97 LLD<3.32E+00 
CS-137 LLD<3.30E+00 
I-132 LLD<3.02E+00 
W-187 LLD<1.12E+Ol 
ZR-97 LLD<3.51E+00 
ZR-95 LLD<6.19E+00 
NB-95 LLD<3.44E+00 
TL-210 LLD<2.31E+01 
C0-58 2.52E+00 +- 2.74E+00 

CS-136 LLD<3.38E+00 
MN-54 LLD<3.55E+00 
C0-56 LLD<3.85E+00 
I-134 LLD<4.10E+00 
TL-207 LLD<3.27E+03 
Y-88 LLD<3.60E+00 
AC-228 LLD<l.12E+01 

J?k152 9.71E+02 +- 4.02E+Ol 
·"' t·~;~ 234M LLD<4.86E+01 
'~/·£-91 LLD<8.82E+00 

RB-89 LLD<6.24E+00 
FE-59 LLD<5.50E+00 
ZN-65 LLD<1.46E+01 
SC-46 LLD<3.50E+00 
TA-182 LLD<1.01E+01 
I-135 LLD<8.07E+00 
CL-39 LLD<5.01E+00 
NA-22 LLD<2.15E+00 
AR-41 LLD<3.74E+00 
C0-60 LLD<l.45E+00 
NA-24 LLD<l.32E+00 
SR-92 LLD<l.37E+00 
SCH-000 9.20E+02 +- 3.57E+Ol 
CS-138 LLD<l.48E+00 
K-40 LLD<1.13E+01 
KR-88 LLD<7.43E+00 
TL-209 LLD<2.37E+00 
LA-140 LLD<5.75E-01 
AL-26 LLD<4.43E-01 
MN-56 LLD<l.70E+00 
RB-88 LLD<1.86E+00 

--------------------
Total 4.28E+03 +- 7.93E+01 

.. 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLD<2.46E+00 
LLD<3.11E+00 
LLD<l.09E+Ol 
LLD<3.07E+00 
LLD<2.98E+00 
LLD<l.04E+01 
LLD<2.76E+00 
LLD<2.73E+00 
LLD<7.80E+00 
LLD<2.93E+Ol 
LLD<5.52E+00 
LLD<3.25E+00 
LLD<3.32E+00 
LLD<3.30E+00 
LLD<3.02E+00 
LLD<l.12E+Ol 
LLD<3.51E+00 
LLD<6.19E+00 
LLD<3.44E+00 
LLD<2.31E+Ol 

2.52E+00 +- 2.74E+00 
LLD<3.38E+00 
LLD<3.55E+00 
LLD<3.85E+00 
LLD<4.10E+00 
LLD<3.27E+03 
LLD<3.60E+00 
LLD<l.l2E+Ol 

9.71E+02 +- 4.02E+01 
LLD<4.86E+Ol 
LLD<8.82E+00 
LLD<6.24E+00 
LLD<5.50E+00 
LLD<1.46E+Ol 
LLD<3.50E+00 
LLD<l.OlE+01 
LLD<8.07E+00 
LLD<5.01E+00 
LLD<2.15E+00 
LLD<3.74E+00 
LLD<l.45E+00 
LLD<1.32E+00 
LLD<1.37E+00 

9.20E+02 +- 3.57E+01 
LLD<l.48E+00 
LLD<1.13E+01 
LLD<7.43E+00 
LLD<2.37E+00 
LLD<5.75E-Ol 
LLD<4.43E-01 
LLD<1.70E+00 
LLD<1.86E+00 

--------------------
4.28E+03 +- 7.93E+01 



Results saved in File SD1212 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

..,..T'ltroid Energy Net Area Error Gammas/sec 
.mnel keV counts % 

80.62 39.85 1843. 25.4 7.22E+03 
92.26 45.67 1165. 30.6 2.21E+03 

169.13 84.07 1079. 41.8 2.03E+02 
175.02 87.01 1381. 36.0 2.39E+02 
236.80 117.88 5286. 44.8 5.39E+02 
250.59 124.77 2201. 92.3 2.12E+02 
490.73 244.77 17694. 4.8 2.42E+03 
496.55 247.68 621. 51.8 8.57E+01 
593.18 295.98 868. 27.8 1.39E+02 
681.27 340.01 2293. 27.9 4.17E+02 
695.77 347.25 1296. 44.8 2.41E+02 
736.81 367.77 1463. 13.9 2.87E+02 
889.04 443.88 3739. 6.1 8.87E+02 
978.61 488.66 479. 36.7 1.25E+02 

1128.98 563.86 623. 30.7 1.89E+02 
1173.48 586.11 380. 40.7 1.20E+02 
1357.73 678.27 378. 42.9 1. 38E+02 
1378.14 688.48 856. 18.0 3.18E+02 
1549.82 774.37 398. 38.3 1.66E+02 
1558.38 778.65 9447. 3.5 3.95E+03 
1735.29 867.18 2728. 6.9 1.26E+03 
1838.85 919.00 254. 46.5 1.23E+02 

e920.13 959.68 385. 27.0 1.95E+02 
.! c134.61 966.94 266. 42.5 1.35E+02 

~:010. 77 1005.06 527. 17.4 2.77E+02 
2215.92 1107.76 364. 27.7 2.07E+02 
2425.93 1212.92 745. 12.8 4.52E+02 
2598.27 1299.24 624. 12.2 3.97E+02 
2807.55 1404.08 461. 18.5 3.07E+02 
2915.02 1457.93 320. 15.1 2.18E+02 
3058.51 1529.83 256. 15.2 1.79E+02 

OH~ 
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* GAMMA 
* 

S P E C T R U M A N A L Y S I S 
* 
* 
* 
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CANBERRA SPECTRAN-AT V4.2a 

hgtrw 12-DEC-95 09:47:29 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 
Detector Number: 

1 
1 

I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

~gular Output. 
Analysis of Spectrum saved in Disk File SD0093 
Measured by: dlv 

Sample Description: N:124,125 
Geometry Description: Capsule 
Sample Size: 6.6100E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

COLLECT started on 12-DEC-95 at 09:21:35 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

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

Energy Calibration performed 12-DEC-95 
Efficiency Calibration performed 21-NOV-95 

• 

·~ .. 



hgtrw 
flit: 

p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.16 238.49 1.5 
2 704.79 351.76 2.1 
3 1166.69 582.72 1.5 
4 1219.23 608.99 1.7 
5 1323.57 661.19 1.9 
6 1822.53 910.84 3.1 
7 2920.66 1460.75 1.9 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

,..«-2~ 
~. 

12-DEC-95 09:47:29 

ANALYS I S 

Backgnd Net Area Error Nuclides 
counts counts % 

105. 112. 33.9 PB-212 
29. 71. 33.6 BI-211,PB-214 
16. 47. 38.9 TL-208 
18. 28. 59.8 XE-135,BI-214 

6. 18. 62.6 CS-137 
6. 29. 45.3 AC-228 
6. 67. 26.6 K-40 



hgtrw 12-DEC-95 09:47:29 

~mple: N:124,125 
~a collected on 12-DEC-95 at 09:21:35 

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

R AD I 0 N U C L I D E ANALYS I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.32E+00 LLD<3.32E+00 
TH-234 LLD<3.07E+01 LLD<3.07E+01 
TH-230 LLD<2.29E+02 LLD<2.29E+02 
XE-133 LLD<1.65E+00 LLD<1.65E+00 
CD-109 LLD<1.06E+01 LLD<1.06E+01 
SCL-000 LLD<7.78E-01 LLD<7.78E-01 
C0-57 LLD<2.58E-01 LLD<2.58E-01 
PA-234 LLD<9.61E-01 LLD<9.61E-01 
CE-144 LLD<1.92E+00 LLD<1.92E+00 
TC-99M LLD<2.22E-01 LLD<2.22E-01 
U-235 LLD<1.85E+00 LLD<1.85E+00 
CE-141 LLD<3.79E-01 LLD<3.79E-01 
KR-85M LLD<2.68E-01 LLD<2.68E-01 
XE-131M LLD<9.81E+00 LLD<9.81E+00 _,..,:,,.) 
BA-139 LLD<1.16E+00 LLD<1.16~+00 

·-139 LLD<2.36E-01 LLD<2.36E-01 
-226 LLD<5.32E+00 LLD<5.32E+00 

BA-141 LLD<5.51E-01 LLD<5.51E-01 
KR-89 LLD<2.36E+00 LLD<2.36E+00 
TE-132 LLD<2.17E-01 LLD<2.17E-01 
XE-133M LLD<3.34E+00 LLD<3.34E+00 
TH-227 LLD<1.70E+00 LLD<1.70E+00 
PB-212 1.34E+00 +- 4.56E-01 1.34E+00 +- 4.56E-01 
RA-224 LLD<6.70E+00 LLD<6.70E+00 
XE-135 LLD<2.34E-01 LLD<2.34E-01 
XE-138 LLD<7.85E-01 LLD<7.85E-01 
SE-75 LLD<3.65E-01 LLD<3.65E-01 
NP-239 LLD<1.81E+00 LLD<1.81E+00 
HG-203 LLD<3.22E-01 LLD<3.22E-01 
IR-192 LLD<2.80E-01 LLD<2.80E-01 
CR-51 LLD<2.42E+00 LLD<2.42E+00 
SCM-000 LLD<9.64E-01 LLD<9.64E-01 
BI-211 1.42B+01 +- 4.79B+00 1.42E+01 +- 4.79E+00 
PB-214 1.66E+00 +- 5.60E-01 1.66E+00 +- 5.60E-01 
BA-133 LLD<7.98B-01 LLD<7.98B-01 
I-131 LLD<2.49E-01 LLD<2.49E-01 
SN-113 LLD<3.80E-01 LLD<3.80E-01 
KR-87 LLD<S.O?E-01 LLD<S.O?E-01 
PB-211 LLD<1.03E+01 LLD<1.03E+01 
AU-198 LLD<2.90E-01 LLD<2.90E-01 ,-125 LLD<8.75E-01 LLD<8.75E-01 

-212 LLD<6.95B+01 LLD<6.95B+01 
E-7 LLD<2.55E+00 LLD<2.55E+00 

HF-181 LLD<2.83E-01 LLD<2.83E-01 
RU-103 LLD<2.35E-01 LLD<2.35B-01 
KR-85 LLD<7.32E+01 LLD<7.32E+01 



SR-85 LLD<3.20E-01 
I-133 LLD<3.07E-01 
BA-140 LLD<1.20E+00 

... 91M LLD<3.52E-01 
207 LLD<2.72E-01 

.CL-208 LLD<1.41E+00 
SB-124 LLD<3.35E-01 
CS-134 LLD<5.97E-01 
BI-214 9.61E-01 +- 5.75E-01 
RU-106 LLD<3.42E+00 
LA-142 LLD<6.10E-01 
AG-110M LLD<4.02E-01 
NB-97 LLD<4.05E-01 
CS-137 2.92E-01 +- 1.83E-01 
I-132 LLD<2.77E-01 
W-187 LLD<1.11E+00 
ZR-97 LLD<3.67E-01 
ZR-95 LLD<5.49E-01 
NB-95 LLD<3.62E-01 
TL-210 LLD<2.30E+00 
C0-58 LLD<2.54E-01 
CS-136 LLD<3.08E-01 
MN-54 LLD<2.75E-01 
C0-56 LLD<4.40E-01 
I-134 LLD<4.79E-01 
TL-207 LLD<3.38E+02 
Y-88 LLD<4.10E-01 
AC-228 2.10E+00 +- 9.55E-01 

Jll§-152 LLD<3.37E+00 
~~234M LLD<3.93E+00 
-,~ ... 

LLD<1.08E+00 ~"<:- 91 
RB-89 LLD<5.91E-01 
FE-59 LLD<8.47E-01 
ZN-65 LLD<9.48E-01 
SC-46 LLD<3.82E-01 
TA-182 LLD<1.59E+00 
I-135 LLD<1.38E+00 
CL-39 LLD<1.08E+00 
NA-22 LLD<4.84E-01 
AR-41 LLD<3.81E-01 
C0-60 LLD<3.91E-01 
NA-24 LLD<3.15E-01 
SR-92 LLD<3.78E-01 
SCH-000 LLD<1.10E+00 
CS-138 LLD<6.06E-01 
K-40 1.76E+01 +- 4.72E+00 
KR-88 LLD<4.36E+00 
TL-209 LLD<8.03E-01 
LA-140 LLD<5.23E-01 
AL-26 LLD<3.90E-01 
MN-56 LLD<9.67E-01 
RB-88 LLD<1.28E+00 

--------------------
Total 3.82E+01 +- 6.86E+00 ,.. 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLD<3.20E-01 
LLD<3.07E-01 
LLD<1.20E+00 
LLD<3.52E-01 
LLD<2.72E-01 
LLD<1.41E+00 
LLD<3.35E-01 
LLD<5.97E-01 

9.61E-01 +- 5.75E-01 
LLD<3.42E+00 
LLD<6.10E-01 
LLD<4.02E-01 
LLD<4.05E-01 

2.92E-01 +- 1.83E-01 
LLD<2.77E-01 
LLD<1.11E+00 
LLD<3.67E-01 
LLD<5.49E-01 
LLD<3.62E-01 
LLD<2.30E+00 
LLD<2.54E-01 
LLD<3.08E-01 
LLD<2.75E-01 
LLD<4.40E-01 
LLD<4.79E-01 
LLD<3.38E+02 
LLD<4.10E-01 

2.10E+00 +- 9.55E-01 
LLD<3.37E+00 
LLD<3.93E+00 
LLD<1.08E+00 
LLD<5.91E-01 
LLD<8.47E-01 
LLD<9.48E-01 
LLD<3.82E-01 
LLD<1.59E+00 
LLD<1.38E+00 
LLD<1.08E+00 
LLD<4.84E-01 
LLD<3.81E-01 
LLD<3.91E-01 
LLD<3.15E-01 
LLD<3.78E-01 
LLD<1.10E+00 
LLD<6.06E-01 

1.76E+01 +- 4.72E+00 
LLD<4.36E+00 
LLD<8.03E-01 
LLD<5.23E-01 
LLD<3.90E-01 
LLD<9.67E-01 
LLD<1.28E+00 

--------------------
3.82E+01 +- 6.86E+00 



Results saved in File SD0093 

• 

• 

• 



~ ·troid 
..... tnnel ., 

PEAKS NOT USED IN ANALYSIS 

Energy Net Area Error Gammas/sec 
keV counts % 

582.72 47. 38.9 1.49E+01 



* 
* 

* * * * 

G 
* * * * * * * * * * * * * * * * * * * * * * * * 

GAMMA S P E C T R U M A N A L Y S I S 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 12-DEC-95 10:13:24 

ANALYSIS P A R A M E T E R S 
MCA Unit Number: I 

I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

~gular Output. 
Analysis of Spectrum saved in Disk File SD0094 Measured by: dlv 

Sample Description: G:119,120,130 
Geometry Description: Capsule Type Marinelli Beaker Sample Size: 5.9700E+02 gm I Conversion Factor: 1.0000E+OO Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 12-DEC-95 at 09:49:02 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT 
Energy Calibration performed 12-DEC-95 
Efficiency Calibration performed 21-NOV-95 

• 



~trw 

p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 372.31 185.59 1.9 
2 478.23 238.52 1.5 
3$ 677.45 338.10 1.7 
4 1218.79 608.78 1.0 
5 1322.98 660.89 1.8 
6 1721.48 860.27 0.7 
7 1821.39 910.27 2.6 
8 2127.92 1063.70 0.7 
9 2920.56 1460.70 2.1 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

1 Multiplets processed. 

12-DEC-95 10:13:24 

ANA L Y S I S 

Backgnd Net Area Error Nuclides 
counts counts % 

52. 82. 34.4 U-235,RA-226 
48. 102. 28.6 PB-212 

7. 20. 75.5 AC-228 
10. 33. 45.2 XE-135,BI-214 
12. 66. 29.7 CS-137 
1. 9 . 75.1 TL-208,BI-212 
1. 25. 42.0 AC-228 
0 . 6 . 80.0 BI-207 
8. 59. 30.6 K-40 

$ - Multiplet Analysis Terminated because of no CHI-SQ improvement 

~ 
':-·-}· 
,:~, 

;;•-



hgtrw 12-DEC-95 10:13:24 

•
mple: G:119,120,130 
ta collected on 12-DEC-95 at 09:49:02 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 

4-139 
-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 

R A D I 0 N U C L I D E A N A L Y S I S 

Activity Concentration in pCi /gm 
Decay 

R E P 0 R T 

Measured Error corrected Error 

LLD<4.25E+00 
LLD<2.53E+01 
LLD<2.61E+02 
LLD<1.92E+00 
LLD<1.36E+01 
LLD<7.57E-01 
LLD<2.51E-01 
LLD<1.01E+00 
LLD<1.99E+00 
LLD<2.50E-01 
LLD<2.07E+00 
LLD<4.16E-01 
LLD<2.67E-01 
LLD<8.77E+00 
LLD<1.23E+00 
LLD<2.49E-01 

1.07E+01 +
LLD<7.48E-01 
LLD<2.32E+00 
LLD<2.32E-01 
LLD<3.19E+00 
LLD<1.84E+00 

1.35E+00 +
LLD<6.08E+00 
LLD<2.23E-01 
LLD<7.98E-01 
LLD<4.19E-01 
LLD<2.03E+00 
LLD<3.02E-01 
LLD<2.63E-01 
LLD<2.29E+00 
LLD<9.46E-01 
LLD<7.93E+00 
LLD<9.69E-01 
LLD<6.71E-01 
LLD<3.23E-01 
LLD<3.99E-01 
LLD<5.16E-01 
LLD<1.07E+Ol 
LLD<3.02E-01 
LLD<8.42E-01 
LLD<7.79E+01 
LLD<3.00E+00 
LLD<3.02E-01 
LLD<3.02E-01 
LLD<8.02E+01 

LLD<4.25E+00 
LLD<2.53E+01 
LLD<2.61E+02 
LLD<1.92E+00 
LLD<1.36E+01 
LLD<7.57E-01 
LLD<2.51E-01 
LLD<1.01E+00 
LLD<1.99E+00 
LLD<2.50E-01 
LLD<2.07E+00 
LLD<4.16E-01 
LLD<2.67E-01 
LLD<8.77E+00 
LLD<1.23E+00 
LLD<2.49E-01 

3.68E+00 1.07E+01 
LLD<7.48E-01 
LLD<2.32E+00 
LLD<2.32E-01 
LLD<3.19E+00 
LLD<1.84E+00 

3.90E-01 1.35E+00 
LLD<6.08E+00 
LLD<2.23E-01 
LLD<7.98E-01 
LLD<4.19E-01 
LLD<2.03E+00 
LLD<3.02E-01 
LLD<2.63E-01 
LLD<2.29E+00 
LLD<9.46E-01 
LLD<7.93E+00 
LLD<9.69E-01 
LLD<6.71E-01 
LLD<3.23E-01 
LLD<3.99E-01 
LLD<5.16E-01 
LLD<1.07E+01 
LLD<3.02E-01 
LLD<8.42E-01 
LLD<7.79E+01 
LLD<3.00E+00 
LLD<3.02E-01 
LLD<3.02E-01 
Ll.D<8. 02E+01 

+- 3.68E+00 

+- 3.90E-01 



SR-85 LLD<3.51E-01 
I-133 LLD<3.11E-01 

#-140 LLD<9.34E-01 
"1M LLD<3.39E-01 

"; 207 LLD<3.03E-01 
"'YL-208 LLD<l.llE+OO 

SB-124 LLD<3.76E-01 
CS-134 LLD<6.09E-01 
BI-214 1. 27E+00 +- 5.77E-01 

RU-106 LLD<3.41E+00 
LA-142 LLD<6.56E-01 
AG-llOM LLD<6.85E-01 
NB-97 LLD<6.90E-Ol 
CS-137 1.18E+00 +- 3.52E-01 

I-132 LLD<3.41E-01 
W-187 LLD<l.l6E+00 
ZR-97 LLD<4.08E-01 
ZR-95 LLD<6.85E-01 
NB-95 LLD<3.60E-01 
TL-210 LLD<1.76E+00 
C0-58 LLD<4.36E-01 
CS-136 LLD<2.72E-01 
MN-54 LLD<3.13E-01 
C0-56 LLD<3.75E-01 
I-134 LLD<4.01E-01 
TL-207 LLD<3.49E+02 
Y-88 LLD<4.74E-01 
AC-228 1.94E+00 +- 8.19E-01 

JEj-152 LLD<3.94E+00 
· '1€~·234M LLD<5.01E+00 
l<lo.. ow LLD<l.SlE+OO ·~'1'1:-91 

RB-89 LLD<9.08E-01 
FE-59 LLD<6.59E-01 
ZN-65 LLD<1.13E+00 
SC-46 LLD<6.04E-01 
TA-182 LLD<1.54E+00 
I-135 LLD<1.39E+00 
CL-39 LLD<l.llE+OO 
NA-22 LLD<4.27E-01 
AR-41 LLD<2.51E-01 
C0-60 LLD<4.27E-01 
NA-24 LLD<2.76E-01 
SR-92 LLD<3.54E-01 
SCH-000 LLD<1.61E+00 
CS-138 LLD<2.67E-01 
K-40 1.72E+01 +- 5.30E+00 

KR-88 LLD<S.OlE-01 
TL-209 LLD<1.18E+00 
LA-140 LLD<7.42E-01 
AL-26 LLD<9.19E-02 
MN-56 LLD<3.45E-01 
RB-88 LLD<3.26E+00 

--------------------
Total 3.36E+01 +- 6.55E+00 

Ill!' 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLD<3.51E-01 
LLD<3.11E-01 
LLD<9.34E-01 
LLD<3.39E-01 
LLD<3.03E-01 
LLD<l.llE+OO 
LLD<3.76E-01 
LLD<6.09E-01 

1.27E+00 +- 5.77E-01 
LLD<3.41E+00 
LLD<6.56E-01 
LLD<6.85E-01 
LLD<6.90E-01 

1.18E+00 +- 3.52E-01 
LLD<3.41E-01 
LLD<l.l6E+00 
LLD<4.08E-01 
LLD<6.85E-Ol 
LLD<3.60E-01 
LLD<1.76E+00 
LLD<4.36E-01 
LLD<2.72E-Ol 
LLD<3.13E-01 
LLD<3.75E-01 
LLD<4.01E-01 
LLD<3.49E+02 
LLD<4.74E-01 

1.94E+00 +- 8.19E-01 
LLD<3.94E+00 
LLD<S.OlE+OO 
LLD<l.SlE+OO 
LLD<9.08E-01 
LLD<6.59E-01 
LLD<l.l3E+00 
LLD<6.04E-01 
LLD<1.54E+00 
LLD<1.39E+00 
LLD<l.llE+OO 
LLD<4.27E-01 
LLD<2.51E-01 
LLD<4.27E-01 
LLD<2.76E-Ol 
LLD<3.54E-01 
LLD<1.61E+00 
LLD<2.67E-01 

1.72E+01 +- 5.30E+00 
LLD<8.01E-01 
LLD<1.18E+00 
LLD<7.42E-01 
LLD<9.19E-02 
LLD<3.45E-01 
LLD<3.26E+00 

--------------------
3.36E+01 +- 6.55E+00 



Results saved in File SD0094 

• 

• ~ 
I 

• 



1/t'.,troid 
··nnel 

·'"il··" 

677.45 
1721.48 
2127.92 

OH~ 

lfil:10. 
,,,,, _$(;~· 

PEAKS NOT USED IN ANALYSIS 

Energy Net Area Error Gammas/sec 
keV counts % 

338.10 20. 75.5 3.67E+OO 
860.27 9 . 75.1 4.36E+00 

1063.70 6. 80.0 3.30E+00 



{)I·;,_ L 

• * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* 

* G A M M A S P E C T R U M A N A L Y S I S * 
* * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 12-DEC-95 10:35:33 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

41tgular Output. 
Analysis of Spectrum saved in Disk File SD0095 
Measured by: dlv 

Sample Description: L:92,93 
Geometry Description: Capsule 
Sample Size: 6.2000E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

COLLECT started on 12-DEC-95 at 10:15:19 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

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

Energy Calibration performed 12-DEC-95 
Efficiency Calibration performed 21.-NOV-95 

• 



hgtrw 

tr" p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.29 238.55 1.7 
2 704.68 351.71 1.7 
3 925.86 462.29 0.7 
4 1166.79 582.77 0.8 
5 1218.21 608.48 1.1 
6 1323.54 661.17 2.5 
7 1821.49 910.32 1.7 
8N 1865.26 932.22 0.7 
9 2921.06 1460.95 3.1 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

ANA 

Backgnd 
counts 

65. 
22. 
10. 

6 . 
11. 
10. 

4. 
2. 
4. 

N - Multiplet Analysis did NOT converge 

12-DEC-95 10:35:33 

L y s I s 

Net Area Error Nuclides 
counts % 

76. 40.5 PB-212 
so. 39.0 BI-211,PB-214 
18. 68.5 CS-138 
30. 44.3 TL-208 
20. 70.3 XE-135,BI-214 
so. 33.4 CS-137 
18. 57.7 AC-228 
11. 71.6 
80 .. 23.7 K-40 



hgtrw 12-DEC-95 10:35:33 
~. 

~mple: L:92,93 
ta collected on 12-DEC-95 at 10:15:19 

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

R AD I 0 N U C L I D E ANALYS I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.92E+00 LLD<3.92E+00 
TH-234 LLD<2.57E+01 LLD<2.57E+01 
TH-230 LLD<2.37E+02 LLD<2.37E+02 
XE-133 LLD<1.89E+00 LLD<1.89E+00 
CD-109 LLD<1.22E+01 LLD<1.22E+01 
SCL-000 LLD<6.57E-01 LLD<6.57E-01 
C0-57 LLD<2.18E-01 LLD<2.18E-01 
PA-234 LLD<1.01E+00 LLD<1.01E+00 
CE-144 LLD<1.93E+00 LLD<1.93E+00 
TC-99M LLD<2.38E-01 LLD<2.38E-01 
U-235 LLD<1.73E+00 LLD<1.73E+00 
CE-141 LLD<3.85E-01 LLD<3.85E-01 
KR-85M LLD<2.44E-01 LLD<2.44E-01 
XE-131M LLD<8.89E+00 LLD<8.89E+00 

~: BA-139 LLD<1.05E+00 LLD<1.05E+00 
·-139 LLD<2.12E-01 LLD<2.12E-01 

-226 LLD<5.81E+00 LLD<5.81E+00 
BA-141 LLD<6.18E-01 LLD<6.18E-01 
KR-89 LLD<2.73E+00 LLD<2.73E+00 
TE-132 LLD<2.17E-01 LLD<2.17E-01 
XE-133M LLD<2.74E+00 LLD<2.74E+00 
TH-227 LLD<1.43E+00 LLD<1.43E+00 
PB-212 9.70E-01 +- 3.94E-01 9.70E-01 +- 3.94E-01 
RA-224 LLD<5.52E+00 LLD<5.52E+00 
XE-135 LLD<2.22E-01 LLD<2.22E-01 
XE-138 LLD<8.33E-01 LLD<8.33E-01 
SE-75 LLD<3.72E-01 LLD<3.72E-01 
NP-239 LLD<1.70E+00 LLD<1.70E+00 
HG-203 LLD<3.09E-01 LLD<3.09E-01 
IR-192 LLD<2.72E-01 LLD<2.72E-01 
CR-51 LLD<2.27E+00 LLD<2.27E+00 
SCM-000 LLD<9.81E-01 LLD<9.81E-01 
BI-211 1.08E+01 +- 4.23E+00 1.08E+01 +- 4.23E+00 
PB-214 1.26E+00 +- 4.94E-01 1.268+00 +- 4.94E-01 
BA-133 LLD<8.12E-01 LLD<8.12E-01 
I-131 LLD<3.03E-01 LLD<3.03E-01 
SN-113 LLD<4.09E-01 LLD<4.09E-01 
KR-87 LLD<5.80E-01 LLD<5.80E-01 
PB-211 LLD<1.03E+01 LLD<1.03E+01 
AU-198 LLD<2.88E-01 LLD<2.88E-01· ' ,-125 LLD<8.78E-01 LLD<8.78E-01 

-212 LLD<8.93E+01 LLD<8.93E+01 
-7 LLD<2.35E+00 LLD<2.35E+00 

HF-181 LLD<3.35E-01 LLD<3.35E-01 
RU-103 LLD<2.91E-01 LLD<2.91E-01 
KR-85 LLD<7.82E+01 LLD<7.82E+01. 



SR-85 LLD<3.42E-01 
I-133 LLD<3.36E-01 
BA-140 LLD<1.22E+00 
r~1M LLD<3.10E-01 

207 LLD<2.74E-01 
.LL-208 LLD<1.07E+00 
SB-124 LLD<2.65E-01 
CS-134 LLD<5.30E-01 
BI-214 7.18E-01 +- 5.05E-01 
RU-106 LLD<2.82E+00 
LA-142 LLD<5.81E-01 
AG-110M LLD<6.82E-01 
NB-97 LLD<6.87E-01 
CS-137 8.64E-01 +- 2.89E-01 
I-132 LLD<3.79E-01 
W-187 LLD<1.10E+00 
ZR-97 LLD<2.98E-01 
ZR-95 LLD<5.61E-01 
NB-95 LLD<3.21E-01 
TL-210 LLD<1.66E+00 
C0-58 LLD<3.86E-01 
CS-136 LLD<4.11E-01 
MN-54 LLD<3.41E-01 
C0-56 LLD<3.40E-01 
I-134 LLD<3.42E-01 
TL-207 LLD<2.87E+02 
Y-88 LLD<3.90E-01 
AC-228 1. 36E+00 +- 7.85E-01 

A-152 LLD<3.55E+00 
~234M LLD<3.57E+00 
.:i:::. 91 LLD<1.33E+00 

RB-89 LLD<9.53E-01 
FE-59 LLD<8.76E-01 
ZN-65 LLD<1.00E+00 
SC-46 LLD<5.22E-01 
TA-182 LLD<1.56E+00 
I-135 LLD<1.43E+00 
CL-39 LLD<5.38E-01 
NA-22 LLD<3.59E-01 
AR-41 LLD<4.32E-01 
C0-60 LLD<5.80E-01 
NA-24 LLD<4.04E-01 
SR-92 LLD<6.17E-01 
SCH-000 LLD<1.98E+00 
CS-138 LLD<3.16E-01 
K-40 2.24E+01 +- 5.39E+00 
KR~aa LLD<4.04E+00 
TL-209 LLD<1.07E+00 
LA-140 LLD<3.84E-01 
AL-26 LLD<1.96E-01 
MN-56 LLD<7.35E-01 
RB-88 LLD<2.14E+00 

--------------------
Total 3.84E+01 +- 6.95E+00 

r 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLDc3.42E-01 
LLD<3.36E-01 
LLD<1.22E+00 
LLD<3.10E-01 
LLD<2.74E-01 
LLD<1.07E+00 
LLD<2.65E-01 
LLD<5.30E-01 

7.18E-01 +- 5.05E-01 
LLD<2.82E+00 
LLD<5.81E-01 
LLD<6.82E-01 
LLD<6.87E-01 

8.64E-01 +- 2.89E-01 
LLD<3.79E-01 
LLD<1.10E+00 
LLD<2.98E-01 
LLD<5.61E-01 
LLD<3.21E-01 
LLD<1.66E+00 
LLD<3.86E-01 
LLD<4.11E-01 
LLD<3.41E-01 
LLD<3.40E-01 
LLD<3.42E-01 
LLD<2.87E+02 
LLD<3.90E-01 

1.36E+00 +- 7.85E-01 
LLD<3.55E+00 
LLD<3.57E+00 
LLD<1.33E+00 
LLD<9.53E-01 
LLD<8.76E-01 
LLD<1.00E+00 
LLD<5.22E-01 
LLD<1.56E+00 
LLD<1.43E+00 
LLD<5.38E-01 
LLD<3.59E-01 
LLD<4.32E-01 
LLD<5.80E-01 
LLD<4.04E-01 
LLD<6.17E-01 
LLD<1.98E+00 
LLD<3.16E-01 

2.24E+01 +- 5.39E+00 
LLD<4.04E+00 
LLD<1.07E+00 
LLD<3.84E-01 
LLD<1.96E-01 
LLD<7.35E-01 
LLD<2.14E+00 

--------------------
3.84E+01 +- 6.95E+00 



Results saved in File SD0095 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

;:·"1troid Energy Net Area Error Garrunas/sec 
.nnel keV counts % 

925.86 462.29 18. 68.5 4.54E+00 

1166.79 582.77 30. 44.3 9.56E+00 

1865.26 932.22 11. 71.6 5.49E+00 
0,@ 

JIC.·.· 



• 
GAMMA SPECTROSCOPY RESULTS FROM 12/13/95 

FOR 

CELLS PILE V(89) 

• 

• 



* * * * * * * 
GAMMA 

* 

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

S P E C T R U M R E C A L I B R A T I 0 N 

* * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 13-DEC-95 07:56:51 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels 
First channel for Search: 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

from MCA Region FULL 
0 

1.0 
1 

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. 

,A-gular Output. 
;~~ctral data read directly from Multichannel Analyzer ANO 

Afialyzed by: dlv 

Sample Description: Eu-152 Standard 
COLLECT started on 13-DEC-95 at 07:31:12 

COLLECT Live Time: 1200. sec. 



hgtrw 13-DEC-95 07:56:51 

• p E A K ANA L Y S I S 

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

1C 80.23 39.66 1.7 29018. 3927. 18.5 
2C 91.93 45.50 1.7 24333. 2048. 23.6 
3 171.43 85.22 1.7 35086. 2859. 20.1 
4? 237.10 118.03 1.6 38613. 9315. 57.0 
5? 244.48 121.72 1.6 36226. 180581. 3.0 SE-75,SCL-OOO, 

C0-57 
6? 483.34 241.08 1.6 14295. 1645. 43.4 RA-224,PB-214 
7? 490.25 244.53 1.6 13630. 34434. 4.2 
8? 494.88 246.84 1.6 13184. 1656. 47.4 
9 592.57 295.67 1.7 9456. 1565. 19.4 PB-214 

10? 681.72 340.23 1.8 9121. 4070. 40.9 CS-136 
11? 689.33 344.04 1.8 9424. 90774. 2.0 BA-141, 

SCM-000 
12 736.20 367.47 1.6 7069. 2853. 10.1 
13C 822.90 410.81 1.8 5784. 5980. 7.1 AU-198 
14C 832.47 415.59 1.8 5510. 405. 30.2 SB-126 
15 888.56 443.64 1.7 6180. 7842. 3.9 
16 977.92 488.32 1.7 4881. 904. 24.2 
17 1128.51 563.62 2.6 5757. 1448. 17.4 CS-134,SB-122 

,;.;;,;~ 

.! 1173.17 585.96 1.7 4116. 877. 22.5 !: ", 

1357.59 678.20 1.5 4893. 548. 41.4 I-134,AG110M 
1377.60 688.21 1.9 4597. 1424. 16.0 

21 1439.05 718.95 1.4 3794. 297. 62.0 
22? 1550.31 774.61 2.1 4479. 771. 38.9 TE131M 
23? 1557.97 778.45 2.1 4639. 18900. 2.7 M0-99 
24C 1621.22 810.10 1.7 3411. 339. 53.2 I-132,C0-58 
25 1734.84 866.95 2.0 4636. 5274. 5.0 
26C 1838.54 918.85 2.2 2843. 546. 37.3 
27C 1852.52 925.85 2.2 2746. 318. 42.0 PA-234 
28? 1920.48 959.86 2.1 2571. 886. 29.5 
29? 1928.00 963.63 2.1 2730. 18241. 2.4 EU-152 
30 2010.21 1004.78 2.1 1341. 921. 13.4 
31C 2164.18 1081.86 2.2 1888. 595. 23.4 
32C 2171.45 1085.50 2.2 1912. 11956. 3.1 EU-152 
33C 2179.01 1089.28 2.2 1936. 2056. 9.3 
34? 2216.92 1108.26 2.2 1866. 974. 25.2 
35? 2223.87 1111.74 2.2 1966. 15615. 2.5 TE-129,EU-152 
36 2425.56 1212.74 2.1 1376. 1288. 11.2 
37 2499.60 1249.82 2.3 697. 203. 42.5 
38C 2548.25 1274.19 1.6 656. 318. 29.0 NA-22 
39 2597.80 1299.00 2.2 516. 1558. 6.9 I-133 
40C 2808.13 1404.37 2.4 351. 981. 14.4 
41C 2815.48 1408.05 2.4 478. 18874. 1.7 EU-152,BI-214, 

SCH-000 
42C 2914.34 1457.58 2.5 63. 471. 11.6 I-135 -· .!c 2920.89 1460.87 2.5 66. 275. 15.6 K-40 

3057.42 1529.28 3.3 94. 481. 11.4 KR-88 

Error Quotation at 1.96 sigma 



Peak Confidence Level at 95.0% 

13 Multiplets processed. 

I' Multiplet Analysis converged normally 
- Multiplet Analysis did NOT converge 

/ 

\ 

? - Multiplet Analysis converged but GFIT > 4 

ENERGY RECALIBRATION REPORT 

Old Calibration Coefficients: 

Energy= 2.654223E-07*ChA2 + 4.995122E-Ol*Ch +-4.196320E-01 

New Calibration Coefficients: 

Energy= 2.656047E-07*ChA2 + 4.994693E-Ol*Ch +-1.626767E-01 

0*@ 

118\, 
·'· 



* * * * * * * * * * 

GAMMA 
* 

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

S P E C T R U M A N A L Y S I S 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 13-DEC-95 08:22:46 

A N A L Y S I S PARAMETERS 

MCA Unit Number: 
Detector Number: 

1 
1 

I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

41agular Output. 
Analysis of Spectrum saved in Disk File SD1213 
Measured by: dlv 

Sample Description: Eu-152 Standard 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 8.8840E+02 gm I Conversion Factor: 1.0000E+00 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 13-DEC-95 at 07:59:05 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
758. seconds 

20.84 % 

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

Energy Calibration performed 13-DEC-95 
Efficiency Calibration performed 21-NOV-95 

• 

J?-/!J 



hgtrw ,.... 
p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1C 80.42 40.00 1.7 
2C 91.68 45.63 1.7 
3C 170.22 84.86 2.4 
4C 175.83 87.67 2.4 
5C 182.70 91.10 2.4 
6? 238.31 118.88 1.6 
7? 244.63 122.04 1.6 

8? 483.14 241.21 1.6 
9? 490.46 244.87 1.6 

10 592.80 296.02 1.6 
11? 682.75 340.98 1.7 
12? 689.56 344.38 1.7 

13 736.38 367.78 1.8 
14 823.16 411.16 1.5 
15 888.84 443.99 1.6 
16 978.47 488.81 2.3 
17 1128.63 563.89 1.8 
18 1173.01 586.09 1.6 
~ 1378.14 688.68 1.6 

-~:~:1? 1552.76 776.03 1.9 
:ti? 1558.38 778.85 1.9 
22 1735.18 867.31 1.8 
23? 1921.99 960.79 2.1 
24? 1928.47 964.04 2.1 
25 2010.57 1005.13 1.7 
26 2172.01 1085.94 2.0 
27C 2217.77 1108.85 2.2 
28C 2224.34 1112.14 2.2 
29 2426.10 1213.17 2.0 
30 2598.50 1299.50 2.3 
31? 2809.51 1405.20 2.4 
32? 2816.09 1408.50 2.4 

33 2915.63 1458.36 2.0 
34 3059.66 1530.53 4.1 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

9 Multiplets processed. 

ANA L y s I S 

Backgnd Net Area 
counts counts 

15338. 2036. 
12859. 1179. 
27957. 1374. 
29346. 1976. 
31045. 1263. 
18257. 5196. 
17249. 90423. 

7066. 678. 
7130. 17053. 
5551. 915. 
4395. 2228. 
4682. 45573. 

3393. 1582. 
3455. 2785. 
3263. 3853. 
2604. 563. 
3039. 582. 
2717. 567. 
2059. 801. 
2155. 472. 
2225. 9309. 
2249. 2764. 
1171. 507. 
1194. 9236. 

908. 412. 
2308. 5439. 

927. 473. 
991. 7629. 
609. 721. 
310. 737. 
215. 485. 
289. 9317. 

86. 291. 
28. 254. 

~- Multiplet Analysis converged normally 
· · Multiplet Analysis converged but GFIT > 4 

13-DEC-95 08:22:46 

Error Nuclides 
% 

22.2 
25.3 
30.3 
25.4 PB-214,CD-109 
27.6 
53.2 
3.2 SE-75,SCL-000, 

C0-57 
62.2 RA-224,PB-214 
3.7 

26.7 PB-214 
41.2 CS-136 
2.3 BA-141, 

SCM-000 
12.7 
7.7 AU-198 
5.7 

29.3 
31.1 CS-134,SB-122 
30.3 
18.9 
40.8 BR-82 
3.6 M0-99 
6.7 

33.4 
3.2 EU-152 

25.2 
4.0 EU-152 

28.6 
3.3 TE-129,EU-152 

13.5 
11.0 
30.1 
2.6 EU-152,BI-214, 

SCH-000 
15.6 I-135 
14.2 KR-88 



hgtrw 13-DEC-95 08:22:46 _..._,_ 

-~· 
.. ple: Eu-152 Standard 

a collected on 13-DEC-95 at 07:59:05 
Decayed to o. days, 0.0000 hours BEFORE the start of COLLECT. 

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<2.86E+01 LLD<2.86E+01 
TH-234 LLD<2.19E+02 LLD<2.19E+02 
TH-230 LLD<1.83E+03 LLD<1.83E+03 
XE-133 LLD<1.30E+01 LLD<1.30E+01 
CD-109 2.72E+02 +- 6.99E+01 2.72E+02 +- 6.99E+01 
SCL-000 9.53E+02 +- 3.27E+01 9.53E+02 +- 3.27E+01 
C0-57 3.16E+02 +- 1.08E+01 3.16E+02 +- 1. 08E+01 
PA-234 LLD<9.17E+00 LLD<9.17E+00 
CE-144 LLD<1.63E+01 LLD<1.63E+01 
TC-99M LLD<1.95E+00 LLD<1.95E+00 
U-235 LLD<1.56E+01 LLD<1.56E+01 
CE-141 LLD<3.54E+00 LLD<3.54E+00 
KR-85M LLD<2.34E+00 LLD<2.34E+00 
XE-131M LLD<8.82E+01 LLD<8.82E+01 ,,~ ,-139 LLD<1.07E+01 LLD<1.07E+01 

-139 LLD<2.15E+00 LLD<2.15E+00 
-226 LLD<5.30E+01 LLD<5.30E+01 

BA-141 LLD<4.51E+00 LLD<4.51E+00 
KR-89 LLD<2.78E+01 LLD<2.78E+01 
TE-132 LLD<2.20E+00 LLD<2.20E+00 
XE-133M LLD<1.75E+01 LLD<1.75E+01 
TH-227 LLD<1.39E+01 LLD<1.39E+01 
PB-212 LLD<4.84E+00 LLD<4.84E+00 
RA-224 6.94E+01 +- 4.32E+01 6.94E+01 +- 4.32E+01 
XE-135 LLD<4.23E+00 LLD<4.23E+00 
XE-138 LLD<8.18E+00 LLD<8.18E+00 
SE-75 LLD<3.24E+00 LLD<3.24E+00 
NP-239 LLD<1.37E+01 LLD<1.37E+01 
HG-203 LLD<2.38E+00 LLD<2.38E+00 
IR-192 LLD<2.37E+00 LLD<2.37E+00 
CR-51 LLD<2.08E+01 LLD<2.08E+01 
SCM-000 9.60E+02 +- 2.69E+01 9.60E+02 +- 2.69E+01 
BI:..211 LLD<1.05E+02 LLD<1.05E+02 
PB-214 LLD<7.28E+00 LLD<7.28E+00 
BA-133 LLD<3.08E+00 LLD<3.08E+00 
I-131 LLD<2.78E+00 LLD<2.78E+00 
SN-113 LLD<2.98E+00 LLD<2.98E+00 
KR-87 LLD<4.32E+00 LLD<4.32E+00 
PB-211 LLD<8.05E+01 LLD<8.05E+01 
AU-198 1.95E+01 +- 1.54E+OO 1.95E+01 +- 1.54E+00 ~. 

·-125 LLD<7.01E+00 LLD<7.01E+00 
-212 LLD<6.60E+02 LLD<6.60E+02 

.oE-7 LLD<2.22E+01 LLD<2.22E+01 
HF-181 LLD<2.75E+00 LLD<2.75E+00 
RU-103 LLD<2.76E+00 LLD<2.76E+00 
KR-85 LLD<5.43E+02 LLD<5.43E+02 



SR-85 LLD<2.38E+00 
I-133 LLD<2.88E+00 
BA-140 LLD<1.00E+01 

rq1M LLD<3.27E+00 
207 LLD<2.98E+00 

... .L.-208 LLD<1.08E+01 
SB-124 LLD<2.72E+00 
CS-134 LLD<2.67E+00 
BI-214 LLD<7.19E+00 
RU-106 LLD<2.82E+01 
LA-142 LLD<5.82E+00 
AG-110M LLL<2.98E+00 
NB-97 LLD<3.04E+00 
CS-137 LLD<3.39E+00 
I-132 LLD<3.15E+00 
W-187 LLD<1.07E+01 
ZR-97 LLD<3.31E+00 
ZR-95 LLD<6.24E+00 
NB-95 LLD<3.51E+00 
TL-210 LLD<2.30E+01 
C0-58 LLD<3.39E+00 
CS-136 LLD<3.33E+00 
MN-54 LLD<3.39E+00 
C0-56 LLD<3.54E+00 
I-134 LLD<4.05E+00 
TL-207 LLD<3.15E+03 
Y-88 LLD<3.93E+00 
AC-228 LLD<1.16E+01 

"J?:~~:M 
9.90E+02 +- 3.93E+01 

LLD<4.71E+01 ! .,,,. 
LLD<8.98E+00 ., ,;_;i..91 

~' 

RB-89 LLD<6.32E+00 
FE-59 LLD<5.16E+00 
ZN-65 LLD<1.21E+01 
SC-46 LLD<3.95E+00 
TA-182 LLD<9.60E+00 
I-135 LLD<8.50E+00 
CL-39 LLD<5.02E+00 
NA-22 LLD<2.25E+00 
AR-41 LLD<3.67E+00 
C0-60 LLD<1.40E+00 
NA-24 LLD<1.18E+00 
SR-92 LLD<1.40E+00 
SCH-000 9.10E+02 +- 3.72E+01 
CS-138 LLD<1.18E+00 
K-40 LLD<8.60E+00 
KR-88 LLD<1.29E+01 
TL-209 LLD<1.65E+00 
LA-140 LLD<5.53E-01 
AL-26 LLD<3.76E-01 
MN-56 LLD<8.66E-01 
RB-88 LLD<2.34E+00 

--------------------
Total 4.49E+03 +- 1.08E+02 

r 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLD<2.38E+00 
LLD<2.88E+00 
LLD<1.00E+01 
LLD<3.27E+00 
LLD<2.98E+00 
LLD<1.08E+01 
LLD<2.72E+00 
LLD<2.67E+00 
LLD<7.19E+00 
LLD<2.82E+01 
LLD<5.82E+00 
LLD<2.98E+00 
LLD<3.04E+00 
LLD<3.39E+00 
LLD<3.15E+00 
LLD<1.07E+01 
LLD<3.31E+00 
LLD<6.24E+00 
LLD<3.51E+00 
LLD<2.30E+01 
LLD<3.39E+00 
LLD<3.33E+00 
LLD<3.39E+00 
LLD<3.54E+00 
LLD<4.05E+00 
LLD<3.15E+03 
LLD<3.93E+00 
LLD<1.16E+01 

9.90E+02 +- 3.93E+01 
LLD<4.71E+01 
LLD<8.98E+00 
LLD<6.32E+00 
LLD<5.16E+00 
LLD<1.21E+01 
LLD<3.95E+00 
LLD<9.60E+00 
LLD<8.50E+00 
LLD<5.02E+00 
LLD<2.25E+00 
LLD<3.67E+00 
LLD<1.40E+00 
LLD<1.18E+00 
LLD<1.40E+00 

9.10E+02 +- 3.72E+01 
LLD<1.18E+00 
LLD<8.60E+00 
LLD<1.29E+01 
LLD<1.65E+00 
LLD<5.53E-01 
LLD<3.76E-01 
LLD<8.66E-01 
LLD<2.34E+00 

--------------------
4.49E+03 +- 1.08E+02 



Results saved in File SD1213 

• 

.·~ 

• 

• 



PEAKS NOT USED IN ANALYSIS 

If!"'=' n t ro i d Energy Net Area Error Gammas/sec 
' tnnel keV counts % 

80.42 40.00 2036. 22.2 7.80E+03 
91.68 45.63 1179. 25.3 2.24E+03 

170.22 84.86 1374. 30.3 2.53E+02 
182.70 91.10 1263. 27.6 1.97E+02 
238.31 118.88 5196. 53.2 5.25E+02 
490.46 244.87 17053. 3.7 2.34E+03 
592.80 296.02 915. 26.7 1.47E+02 
682.75 340.98 2228. 41.2 4.07E+02 
736.38 367.78 1582. 12.7 3.11E+02 
888.84 443.99 3853. 5.7 9.14E+02 
978.47 488.81 563. 29.3 1.47E+02 

1128.63 563.89 582. 31.1 1.77E+02 
1173.01 586.09 567. 30.3 1.79E+02 
1378.14 688.68 801. 18.9 2.97E+02 
1552.76 776.03 472. 40.8 1.97E+02 
1558.38 778.85 9309. 3.6 3.89E+03 
1735.18 867.31 2764. 6.7 1.28E+03 
1921.99 960.79 507. 33.4 2.57E+02 
2010.57 1005.13 412. 25.2 2.16E+02 
2217.77 1108.85 473. 28.6 2.69E+02 
2426.10 1213.17 721. 13.5 4.38E+02 
2598.50 1299.50 737. 11.0 4.69E+02 
2809.51 1405.20 485. 30.1 3.24E+02 

~15.63 1458.36 291. 15.6 1.98E+02 
\ ,_:;)59. 66 1530.53 254. 14.2 1.77E+02 

""'t)lg 



l/ 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* 
GAMMA S P E C T R U M A N A L Y S I S * 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 13-DEC-95 08:40:04 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number:. 

1.0 
1 

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 . 

._gular Output. 
Analysis of Spectrum saved in Disk File SD0096 
Measured by: dlv 

Sample Description: Pile V, C-89 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 6.5900E+02 gm I Conversion Factor: 1.0000E+OO 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 13-DEC-95 at 08:27:06 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

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

Energy Calibration performed 13-DEC-95 
Efficiency Calibration performed 21-NOV-95 

• 



hgtrw 

~ p E A K 
'· 1 

PK Centroid Energy FWHM 
channel keV keV 

1 478.38 238.83 2.1 
2 705.28 352.24 2.1 
3 1167.80 583.48 1.2 
4 1220.14 609.66 1.6 
5 2922.68 1461.89 1.6 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

13-DEC-95 08:40:04 

ANA L Y S I S 

Backgnd Net Area Error Nuclides 
counts counts % 

52. 142. 22.8 PB-212 
21. 68. 31.1 PB-214 

4 . 40. 34.8 TL-208 
16. 43. 42.4 BI-214 

2 . 69. 24.5 



hgtrw 13-DEC-95 08:40:04 
~ > ' ,, 

~mple: Pile V, C-89 
ta collected on 13-DEC-95 at 08:27:06 
cayed to o. days, 0.0000 hours BEFORE the start of COLLECT. 

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.60E+00 LLD<3.60E+00 
TH-234 LLD<2.98E+01 LLD<2.98E+01 
TH-230 LLD<2.31E+02 LLD<2.31E+02 
XE-133 LLD<1.73E+00 LLD<1.73E+00 
CD-109 LLD<1.21E+01 LLD<1.21E+01 
SCL-000 LLD<7.86E-01 LLD<7.86E-01 
C0-57 LLD<2.61E-01 LLD<2.61E-01 
PA-234 LLD<9.81E-01 LLD<9.81E-01 
CE-144 LLD<1.83E+00 LLD<1.83E+00 
TC-99M LLD<2.17E-01 LLD<2.17E-01 
U-235 LLD<1.92E+00 LLD<1.92E+00 
CE-141 LLD<3.54E-01 LLD<3.54E-01 
KR-85M LLD<2.51E-01 LLD<2.51E-01 
XE-131M LLD<8.66E+00 LLD<8.66E+00 ,~ BA-139 LLD<1.01E+00 LLD<1.01E+00 

·-139 LLD<2.05E-01 LLD<2.05E-01 
-226 LLD<6.44E+00 LLD<6.44E+00 

BA-141 LLD<5.40E-01 LLD<5.40E-01 
KR-89 LLD<2.87E+00 LLD<2.87E+00 
TE-132 LLD<2.28E-01 LLD<2.28E-01 
XE-133M LLD<2.52E+00 LLD<2.52E+00 
TH-227 LLD<1.91E+00 LLD<1.91E+00 
PB-212 1.71E+00 +- 3.94E-01 1.71E+00 +- 3.94E-01 
RA-224 LLD<6.67E+00 LLD<6.67E+00 
XE-135 LLD<2.32E-01 LLD<2.32E-01 
XE-138 LLD<8.46E-01 LLD<8.46E-01 
SE-75 LLD<3.79E-01 LLD<3.79E-01 
NP-239 LLD<1.65E+00 LLD<1.65E+00 
HG-203 LLD<2.BOE-01 LLD<2.80E-01 
IR-192 LLD<2.60E-01 LLD<2.60E-01 
CR-51 LLD<2.11E+00 LLD<2.11E+00 
SCM-000 LLD<1.20E+00 LLD<1.20E+00 
BI-"211 LLD<8.17E+00 LLD<8.17E+00 
PB-214 1. 60E+00 +- 4.97E-01 1.60E+00 +- 4.97E-01 
BA-133 LLD<6.66E-01 LLD<6.66E-01 
I-131 LLD<2.72E-01 LLD<2.72E-01 
SN-113 LLD<3.44E-01 LLD<3.44E-01 
KR-87 LLD<4.78E-01 LLD<4.78E-01 
PB-211 LLD<1.00E+01 LLD<1.00E+01 
AU-198 LLD<3.01E-01 LLD<3.01E-01 """ ,-125 LLD<7.82E-01 LLD<7.82E-01 

-212 LLD<8.68E+01 LLD<8.68E+01 
E-7 LLD<2.85E+00 LLD<2.85E+00 

HF-181 LLD<2.98E-01 LLD<2.98E-01 
RU-103 LLD<2 ·· 838-01 LLD<2.83E-01 
KR-85 LLD<7.97E+01 LLD<7.97E+01 



SR-85 
I-133 
BA-140 

...,_91M 
,•· 207 

LLD<3.48E-01 
LLD<2.75E-01 
LLD<1.05E+00 
LLD<3.13E-01 
LLD<2.94E-01 
LLD<1.10E+00 
LLD<3.47E-01 
LLD<5.60E-01 

LLD<3.48E-01 
LLD<2.75E-01 
LLD<1.05E+00 
LLD<3.13E-01 
LLD<2.94E-01 
LLD<1.10E+00 
LLD<3.47E-01 
LLD<5.60E-01 

.... -208 
SB-124 
CS-134 
Bl-214 
RU-106 
LA-142 
AG-110M 
NB-97 
CS-137 
I-132 
W-187 
ZR-97 
ZR-95 
NB-95 
TL-210 
C0-58 
CS-136 
MN-54 
C0-56 
I-134 
TL-207 
Y-88 
AC-228 

1.47E+00 +
LLD<2.74E+00 
LLD<4.33E-01 
LLD<4.03E-01 
LLD<4.06E-01 
LLD<4.68E-01 
LLD<4.18E-01 
LLD<1.01E+00 
LLD<2.72E-01 
LLD<6.11E-01 
LLD<3.47E-01 
LLD<2.07E+00 
LLD<3.20E-01 
LLD<2.87E-01 
LLD<4.33E-01 
LLD<3.92E-01 
LLD<4.06E-01 
LLD<2.34E+02 
LLD<3.05E-01 
LLD<1.90E+00 
LLD<4.11E+00 
LLD<3.78E+00 
LLD<1.16E+00 
LLD<8.05E-01 
LLD<7.52E-01 
LLD<1.66E+00 
LLD<5.94E-01 
LLD<1.62E+00 
LLD<1.81E+00 
LLD<9.89E-01 
LLD<5.18E-01 
LLD<4.61E-01 
LLD<3.86E-01 
LLD<4.33E-01 
LLD<2.27E-01 
LLD<3.56E-01 
LLD<5.50E-01 
LLD<8.03E+00 
LLD<3.92E+00 
LLD<1.10E+00 
LLD<5.68E-01 
LLD<4.07E-01 
LLD<1.91E+00 
LLD<1.04E+00 

6.25E-01 1.47E+00 +- 6.25E-01 

~;~~:M 
. <:./91 
' ~u3-89 

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 4.78E+00 +- 8.90E-01 

Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLD<2.74E+00 
LLD<4.33E-01 
LLD<4.03E-01 
LLD<4.06E-01 
LLD<4.68E-01 
LLD<4.18E-01 
LLD<1.01E+00 
LLD<2.72E-01 
LLD<6.11E-01 
LLD<3.47E-01 
LLD<2.07E+00 
LLD<3.20E-01 
LLD<2.87E-01 
LLD<4.33E-01 
LLD<3.92E-01 
LLD<4.06E-01 
LLD<2.34E+02 
LLD<3.05E-01 
LLD<1.90E+00 
LLD<4.11E+00 
LLD<3.78E+00 
LLD<1.16E+00 
LLD<8.05E-01 
LLD<7.52E-01 
LLD<1.66E+00 
LLD<5.94E-01 
LLD<1.62E+00 
LLD<1.81E+00 
LLD<9.89E-01 
LLD<5.18E-01 
LLD<4.61E-01 
LLD<3.86E-01 
LLD<4.33E-01 
LLD<2.27E-01 
LLD<3.56E-01 
LLD<5.50E-01 
LLD<8.03E+00 
LLD<3.92E+00 
LLD<1.10E+00 
LLD<5.68E-01 
LLD<4.07E-01 
LLD<1.91E+00 
LLD<1.04E+00 

4.78E+00 +- 8.90E-01 



Results saved in File SD0096 
~· . 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

~ntroid Energy Net Area Error Gammas/sec 
. - nnel keV counts % 

1167.80 583.48 40. 34.8 1.27E+01 
2922.68 1461.89 69. 24.5 4.71E+01 

0,@ 



GAM:MA SPECTROSCOPY RESULTS FROM 12/14/95 

FOR 

CELL 126 



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

G A M M A S P E C T R U M R E C A L I B R A T I 0 N * 
* 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * '* 

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 14-DEC-95 08:09:06 

ANALYSIS P A R A M E T E R S 

t.1CA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels 
First channel for Search: 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

from MCA Region FULL 
0 

1.0 
1 

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 . 

... gular Output. 
~ectral data read directly from Multichannel Analyzer ANO 

Analyzed by: dlv 

Sample Description: 
COLLECT started on 14-DEC-95 at 07:42:40 

COLLECT Live Time: 1200. sec . 

• 



hgtrw 14-DEC-95 08:09:06 

~ p E A K ANA L Y S I S 

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

1C 80.45 40.02 1.7 30301. 3457. 18.5 
2C 92.12 45.85 1.7 25311. 2114. 21.3 
3$ 150.60 75.06 0.9 37952. 1115. 59.6 PB-214 
4? 235.90 117.68 1.6 38690. 8923. 53.4 
5? 244.69 122.07 1.6 35237. 185032. 2.7 SE-75,SCL-000, 

C0-57 
6? 481.80 240.54 1.7 14579. 1545. 39.0 RA-224 
7? 490.50 244.89 1.7 13849. 35099. 3.8 
8? 496.13 247.71 1.7 13376. 1332. 43.8 
9 592.89 296.06 1.6 9353. 1713. 17.7 PB-214 

10? 680.74 339.97 1.8 7860. 4231. 33 ."7 CS-136 
11? 689.55 344.37 1.8 7434. 92640. 2.2 BA-141 I 

SCM-000 
12? 695.38 347.29 1.8 7152. 2633. 51.3 
13 736.34 367.76 2.0 6468. 3066. 8.9 
14C 823.14 411.15 1.6 5295. 5649. 7.0 AU-198 
15 888.83 443.99 1.7 6505. 7647. 4.0 
16 978.31 488.73 1.6 3889. 1036. 18.2 
17 1128.59 563.87 2.1 6045. 1108. 23.0 CS-134,SB-122 
18$ 1173.10 586.13 1.3 3439. 565. 72.2 

~~ 1357.77 678.49 1.1 5041. 393. 58.2 AG110M 
! ,":· 1377.93 688.58 1.9 3964. 1399. 14.6 , .... ,Y 

21 1438.79 719.02 1.6 4588. 323. 65.8 
22? 1549.55 774.43 2.0 4375. 682. 35.5 TE131M 
23? 1558.26 778.79 2.0 4563. 19174. 2.5 M0-99 
24 1621.35 810.35 1.6 3673. 428. 44.8 I-132,C0-58 
25 1735.19 867.31 1.9 4739. 5398. 4.9 
26C 1839.11 919.31 1.8 2219. 502. 29.7 
27 1852.71 926.12 1.1 2070. 148. 91.8 PA-234 
28? 1919.52 959.56 2.2 2339. 923. 24.2 
29? 1928.28 963.94 2.2 2248. 18557. 2.6 EU-152 
30? 1935.27 967.44 2.2 2176. 441. 46.4 
31 2010.31 1005.00 1.6 2032. 913. 17.6 
32? 2171.70 1085.79 2.0 4534. 9562. 3.0 EU-152 
33C 2216.02 1107.97 2.2 2115. 752. 22.2 
34C 2224.18 1112.06 2.2 2276. 15264. 2.4 TE-129,EU-152 
35 2425.81 1213.02 2.1 1396. 1319. 11.0 
36C 2549.09 1274.76 2.2 606. 298. 39.0 NA-22 
37 2598.21 ' 1299.36 2.3 590. 1426. 7.6 
38? 2807.13 1404.00 2.4 347. 919. 18.3 
39? 2815.87 1408.38 2.4 510. 19164. 1.7 EU-152,BI-214, 

SCH-000 
40C 2915.16 1458.13 2.3 96. 467. 11.3 I-135 
41C 2921.44 1461.28 2.3 78. 276. 14.5 K-40 
42 3057.40 1529.40 3.4 92. 507. 11.0 KR-88 

~3 3286.87 1644.40 0.9 15. 32. 54.1 

... 
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 

Old Calibration Coefficients: 

Energy= 2.656047E-07*ChA2 + 4.994693E-Ol*Ch +-1.626767E-01 

New Calibration Coefficients: 

Energy= 2.563665E-07*ChA2 + 4.994648E-Ol*Ch +-2.679951E-01 

0,@ 

• 

• 

~ 
I 



'* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

GAMMA S P E C T R U M A N A L Y S I S 
* 

* * * ., 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 14-DEC-95 08:29:55 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number:. 

1.0 
1 

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·. ,j~lar Output. 

Analysis of Spectrum saved in Disk File SD1214 
Measured by: dlv 

Sample Description: Eu-152 Standard 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 8.8840E+02 gm I Conversion Factor: 1.0000E+00 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 14-DEC-95 at 08:11:48 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
760. seconds 

21.05 % 

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

Energy Calibration performed 14-DEC-95 
Efficiency Calibration performed 21-NOV-95 



hgtrw 

• P E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 80.52 39.95 2.1 
2C 170.11 84.70 2.7 
3C 175.33 87.31 2.7 
4? 236.52 117.88 1.6 
5? 244.68 121.96 1.6 

6? 250.51 124.87 1.6 
7? 481.57 240.32 1.7 
8? 490.45 244.76 1.7 
9? 496.64 247.85 1.7 

10 593.02 296.01 1.7 
11? 680.95 339.96 1.8 
12? 689.48 344.23 1.8 

13? 695.44 347.20 1.8 
14$ 736.43 367.69 1.9 
15 823.12 411.02 1.6 
16 888.72 443.82 1.6 
17 978.41 488.66 1.8 
18 1128.62 563.76 1.9 

·~ 
1357.67 678.31 1.4 
1377.92 688.44 1.6 

21C 1549.57 774.30 2.0 
22C 1558.09 778.56 2.0 
23 1734.97 867.06 1.9 
24C 1919.65 959.47 2.2 
2SC 1928.07 963.69 2.2 
26 2010.09 1004.74 2.1 
27 2171.51 1085.53 2.1 
28? 2215.52 1107.56 2.2 
29? 2223.96 1111.79 2.2 
30 2425.58 1212.73 2.4 
31 2597.95 1299.04 2.2 
32C 2807.37 1403.93 2.4 
33C 2815.58 1408.05 2.4 

34 2914.78 1457.74 2.1 
35 3058.03 1529.51 3.0 
36E 3700.20 1851.36 1.2 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

ANA L 

Backgnd 
counts 

16066. 
33315. 
36433. 
18230. 
15805. 

14073. 
7283. 
6904. 
6640. 
4297. 
3909. 
3683. 

3526. 
3465. 
2380. 
3271. 
2061. 
2909. 
2620. 
2550. 
2126. 
2248. 
2310. 
1272. 
1312. 

964. 
2501. 

932. 
1069. 

577. 
269. 
180. 
251. 

149. 
47. 

0 . 

.-

9 Multiplets processed. 

Multiplet Analysis converged normally 
E - Multiplet Analysis ERROR 

14-DEC-95 08:29:55 

Y S I S 

Net Area Error Nuclides 
counts % 

1805. 22.8 
1416. 27.3 
1389. 27.5 PB-214,CD-109 
5099. 44.5 

92942. 3.3 SE-7S,SCL-000, 
C0-57 

2271. 84.7 
783. 45.4 RA-224 

17911. 4.8 
677. 50.0 
785. 25.5 PB-214 

2244. 35.3 CS-136 
45890. 2.6 BA-141, 

SCM-000 
1273. 57.1 
1275. 22.0 
2869. 6.1 AU-198 
3719. 5.8 

423. 32.1 
604. 29.4 CS-134,SB-122 
251. 67.4 I-134,AG110M 
662. 25.9 
407. 36.8 TE131M 

9747. 3.4 M0-99 
2623. 7.1 

431. 25.3 
9213. 3.0 EU-152 

489. 22.5 
5182. 4.2 EU-152 

437. 31.4 
7905. 3.4 TE-129,EU-152 

703. 13.1 
755. 10.0 I-133 
484. 18.5 

9499. 2.3 EU-152,BI-214, 
SCH-000 

248. 21.1 I-135 
237. 16.4 KR-88 

7. 74.1 

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

~\ 

~, 



hgtrw 14-DEC-95 08:29:55 
~ '· 

.mple: Eu-152 Standard 
ta collected on 14-DEC-95 at 08:11:48 

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

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<2.89E+01 LLD<2.89E+01 
TH-234 LLD<2.18E+02 LLD<2.18E+02 
TH-230 LLD<1.80E+03 LLD<1.80E+03 
XE-133 LLD<1.30E+01 LLD<1.30E+01 
CD-109 1.91E+02 +- 5.30E+01 1.91E+02 +- 5.30E+01 
SCL-000 9.80E+02 +- 3.43E+01 9.80E+02 +- 3.43E+01 
C0-57 3.25E+02 +- 1.14E+01 3.25E+02 +- 1.14E+01 
PA-234 LLD<9.39E+00 LLD<9.39E+00 
CE-144 LLD<1.64E+01 LLD<1.64E+01 
TC-99M LLD<1.98E+00 LLD<1.98E+00 
U-235 LLD<1.57E+01 LLD<1.57E+01 
CE-141 LLD<3.59E+00 LLD<3.59E+00 
KR-85M LLD<2.34E+00 LLD<2.34E+00 
XE-131M LLD<8.79E+01 LLD<8.79E+01 ~-
BA-139 LLD<1.08E+01 LLD<1.08E+01 

·-139 LLD<2.16E+00 LLD<2.16E+00 
-226 LLD<5.32E+01 LLD<5.32E+01 

BA-141 LLD<4.49E+00 LLD<4.49E+00 
KR-89 LLD<2.76E+01 LLD<2.76E+01 
TE-132 LLD<2.18E+00 LLD<2.18E+00 
XE-133M LLD<1.89E+01 LLD<1.89E+01 
TH-227 LLD<1.39E+01 LLD<1.39E+01 
PB-212 LLD<4.58E+00 LLD<4.58E+00 
RA-224 8.02E+01 +- 3.65E+01 8.02E+01 +- 3.65E+01 
XE-135 LLD<4.24E+O'O LLD<4.24E+00 
XE-138 LLD<8.34E+00 LLD<8.34E+00 
SE-75 LLD<3.25E+00 LLD<3.25E+00 
NP-239 LLD<1.36E+01 LLD<1.36E+01 
HG-203 LLD<2.48E+00 LLD<2.48E+00 
IR-192 LLD<2.39E+00 LLD<2.39E+00 
CR-51 LLD<2.09E+01 LLD<2.09E+01 
SCM-000 9.66E+02 +- 2.93E+01 9.66E+02 +- 2.93E+01 
BI;,..211 LLD<8.16E+01 LLD<8.16E+01 
PB-214 LLD<7.-32E+00 LLD<7.32E+00 
BA-133 LLD<3.10E+00 LLD<3.10E+00 
I-131 LLD<2.79E+00 LLD<2.79E+00 
SN-113 LLD<2.98E+00 LLD<2.98E+00 
KR-87 LLD<4.35E+00 LLD<4.35E+00 
PB-211 LLD<8.11E+01 LLD<8.11E+01 
AU-198 2.01E+01 +- 1.28E+00 2.01E+01 +- 1.28E+00 

"""'' ,-125 LLD<7.03E+00 LLD<7.03E+00 
-212 LLD<6.48E+02 LLD<6.48E+02 

E-7 LLD<2.16E+01 LLD<2.16E+01 
HF-181 LLD<2.74E+00 LLD<2.74E+00 
RU-103 LLD<2.68E+00 LLD<2.68E+00 
KR-85 LLD<5.90E+02 LLD<5.90E+02 



SR-85 LLD<2.58E+00 
I-133 LLD<2.90E+00 
BA-140 LLD<1.03E+01 

#-91M LLD<3.05E+00 
-207 LLD<2.91E+00 

\ ,, ........ -208 LLD<1.02E+01 
SB-124 LLD<2.72E+00 
CS-134 LLD<2.73E+00 
BI-214 LLD<6.96E+00 
RU-106 LLD<2.92E+01 
LA-142 LLD<5.52E+00 
AG-110M LLD<3.01E+00 
NB-97 LLD<3.24E+00 
CS-137 LLD<3.26E+00 
I-132 LLD<2.97E+00 
W-187 LLD<1.09E+01 
ZR-97 LLD<3.45E+00 
ZR-95 LLD<5.86E+00 
NB-95 LLD<3.25E+00 
TL-210 LLD<2.29E+01 
C0-58 LLD<3.51E+00 
CS-136 LLD<3.39E+00 
MN-54 LLD<3.39E+00 
C0-56 LLD<3.70E+00 
I-134 LLD<3.95E+00 
TL-207 LLD<3.27E+03 
Y-88 LLD<3.66E+00 
AC-228 LLD<1.13E+01 
EU-152 9.88E+02 +- 3.79E+01 

LLD<4.63E+01 -~s~234M 
( J~l. 91 LLD<8.87E+00 
'1is-s9 LLD<6.45E+00 

FE-59 LLD<5.70E+00 
ZN-65 LLD<1.57E+01 
SC-46 LLD<3.61E+00 
TA-182 LLD<1.03E+01 
I-135 LLD<8.30E+00 
CL-39 LLD<5.57E+00 
NA-22 LLD<2.27E+00 
AR-41 LLD<3.95E+00 
C0-60 LLD<1.47E+00 
NA-24 LLD<1.15E+00 
SR-92 LLD<1.42E+00 
SCH-000 9.28E+02 +- 3.60E+01 
CS-138 LLD<1.31E+00 
K-40 LLD<9.68E+00 
KR-88 LLD<8.85E+00 
TL-209 LLD<2.00E+00 
LA-140 LLD<5.15E-01 
AL-26 LLD<3.14E-01 
MN-56 LLD<1.22E+00 
RB-88 LLD<2.24E+00 

--------------------
Total 4.48E+03 +- 9.51E+01 ,.. 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLD<2.58E+00 
LLD<2.90E+OO 
LLD<1.03E+01 
LLD<3.05E+00 
LLD<2.91E+00 
LLD<1.02E+01 
LLD<2.72E+00 
LLD<2.73E+00 
LLD<6.96E+00 
LLD<2.92E+01 
LLD<5.52E+00 
LLD<3.01E+00 
LLD<3.24E+00 
LLD<3.26E+00 
LLD<2.97E+00 
LLD<1.09E+01 
LLD<3.45E+00 
LLD<5.86E+00 
LLD<3.25E+00 
LLD<2.29E+01 
LLD<3.51E+00 
LLD<3.39E+00 
LLD<3.39E+00 
LLD<3.70E+00 
LLD<3.95E+00 
LLD<3.27E+03 
LLD<3.66E+00 
LLD<1.13E+01 

9.88E+02 +- 3.79E+01 
LLD<4.63E+01 
LLD<8.87E+00 
LLD<6.45E+00 
LLD<5.70E+00 
LLD<1.57E+01 
LLD<3.61E+00 
LLD<1.03E+01 
LLD<8.30E+00 
LLD<5.57E+00 
LLD<2.27E+00 
LLD<3.95E+00 
LLD<1.47E+00 
LLD<1.15E+00 
LLD<1.42E+00 

9.28E+02 +- 3.60E+01 
LLD<1.31E+00 
LLD<9.68E+00 
LLD<8.85E+00 
LLD<2.00E+00 
LLD<5.15E-01 
LLD<3.14E-01 
LLD<1.22E+00 
LLD<2.24E+00 

--------------------
4.48E+03 +- 9.51E+01 



Results saved in File SD1214 

• 

~-

• "·'l,;i?) 

• 



PEAKS NOT USED IN ANALYSIS 

~ntroid Energy Net Area Error Gannnas/sec 
, tnnel keV counts % 

80.52 39.95 1805. 22.8 6.97E+03 
170.11 84.70 1416. 27.3 2.62E+02 
236.52 117.88 5099. 44.5 5.20E+02 
250.51 124.87 2271. 84.7 2.19E+02 
490.45 244.76 17911. 4.8 2.45E+03 
496.64 247.85 677. 50.0 9.35E+01 
593.02 296.01 785. 25.5 1. 26E+02 
680.95 339.96 2244. 35.3 4.09E+02 
695.44 347.20 1273. 57.1 2.36E+02 
736.43 367.69 1275. 22.0 2.50E+02 
888.72 443.82 3719. 5.8 8.82E+02 
978.41 488.66 423. 32.1 1.11E+02 

1128.62 563.76 604. 29.4 1.83E+02 
1357.67 678.31 251. 67.4 9.18E+01 
1377.92 688.44 662. 25.9 2.46E+02 
1549.57 774.30 407. 36.8 1.69E+02 
1558.09 778.56 9747. 3.4 4.08E+03 
1734.97 867.06 2623. 7.1 1.21E+03 
1919.65 959.47 431. 25.3 2.18E+02 
2010.09 1004.74 489. 22.5 2.57E+02 
2215.52 1107.56 437. 31.4 2.48E+02 
2425.58 1212.73 703. 13.1 4.27E+02 
2597.95 1299.04 755. 10.0 4.80E+02 

F~~07.37 1403.93 484. 18.5 3.23E+02 
J14. 78 1457.74 248. 21.1 1.69E+02 

3058.03 1529.51 237. 16.4 1. 65E+02 
3700.20 1851.36 7. 74.1 5.27E+00 

OH~ 



c -/2 c 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * 

GAMMA S P E C T R U M A N A L Y S I S 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 14-DEC-95 08:45:53 

A N A L Y S I S PARAMETERS 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

~gular Output. 
Analysis of Spectrum saved in Disk File SD0097 
Measured by: dlv 

Sample Description: C-126 
Geometry Description: Capsule 
Sample Size: 6.5300E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

COLLECT started on 14-DEC-95 at 08:31:25 

COLLECT Live T{me: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

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

Energy Calibration performed 14-DEC-95 
Efficiency Calibration performed 21-NOV-95 

• 



hgtrw 

e p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 186.70 92.99 1.5 
2 372.43 185.78 2.0 
3 478.12 238.59 1.2 
4 541.43 270.23 1.9 
5 591.27 295.14 1.3 
6 656.58 327.78 1.0 
7 677.30 338.14 1.7 
8 1166.63 582.77 1.3 
9 1218.50 608.71 2.3 

10 1323.76 661.35 0.9 
11 1821.77 910.49 1.0 
12E 2189.41 1094.50 1.0 
13 2920.40 1460.55 2.4 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

E - Multiplet Analysis ERROR 
!fit.~ 

·'' 

14-DEC-95 08:45:53 

ANA L y s I s 

Backgnd Net Area Error Nuclides 
counts counts % 

129. 141. 29.5 TH-234,TH-234 
69. 100. 32.4 U-235,RA-226 
93. 127. 29.6 PB-212 
28. 27. 70.8 
25. 32. 58.0 PB-214 
24. 20. 87.7 LA-140 
21. 37. 48.7 AC-228 
14. 45. 38.2 TL-208 

8. 31. 45.2 XE-135,BI-214 
16. 31. 54.2 CS-137 
10. 26. 53 :a AC-228 
5. 9 . 106.5 
8 . 84. 24.4 K-40 



hgtrw 14-DEC-95 08:45:53 "~f 

tmple: C-126 
ta collected on 14-DEC-95 at 08:31:25 

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

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<4.63E+00 LLD<4.63E+00 
TH-234 LLD<2.95E+01 LLD<2.95E+01 
TH-230 LLD<2.94E+02 LLD<2.94E+02 
XE-133 LLD<1.99E+00 LLD<1.99E+00 
CD-109 LLD<1.70E+01 LLD<1.70E+01 
SCL-000 LLD<8.83E-01 LLD<8.83E-01 
C0-57 LLD<2.93E-01 LLD<2.93E-01 
PA-234 LLD<1.17E+00 LLD<1.17E+00 
CE-144 LLD<2.24E+00 LLD<2.24E+00 
TC-99M LLD<2.73E-01 LLD<2.73E-01 
U-235 LLD<1.69E+00 LLD<1.69E+00 
CE-141 LLD<4.2SE-01 LLD<4.25E-01 
KR-BSM LLD<2.75E-01 LLD<2.75E-01 
XE-131M LLD<9.93E+00 LLD<9.93E+00 :~ 
BA-139 LLD<1.25E+00 LLD<1.25E+00 

·-139 LLD<2.53E-01 LLD<2.53E-01 
-226 1.19E+01 +- 3.87E+00 1.19E+01 +- 3.87E+00 

BA-141 LLD<7.72E-01 LLD<7.72E-01 
KR-89 LLD<2.56E+00 LLD<2.56E+00 
TE-132 LLD<2.27E-01 LLD<2.27E-01 
XE-133M LLD<3.24E+00 LLD<3.24E+00 
TH-227 LLD<1.84E+00 LLD<1.84E+00 
PB-212 1.54E+00 +- 4.60E-01 1.54E+00 +- 4.60E-01 
RA-224 LLD<6.94E+00 LLD<6.94E+00 
XE-135 LLD<2.89E-01 LLD<2.89E-01 
XE-138 LLD<1.03E+00 LLD<1.03E+00 
SE-75 LLD<4.26E-01 LLD<4.26E-01 
NP-239 LLD<1.88E+00 LLD<1.88E+00 
HG-203 LLD<3.30E-01 LLD<3.30E-01 
IR-192 LLD<2.76E-01 LLD<2.76E-01 
CR-51 LLD<2.18E+00 LLD<2.18E+00 
SCM-000 LLD<1.29E+00 LLD<1.29E+00 
BI;..211 LLD<8.38E+00 LLD<8.38E+00 
PB-214 LLD<9.87E-01 LLD<9.87E-01 
BA-133 LLD<6.66E-01 LLD<6.66E-01 
I-131 LLD<2.68E-01 LLD<2.68E-01 
SN-113 LLD<4.16E-01 LLD<4.16E-01 
KR-87 LLD<5.16E-01 LLD<5.16E-01 
PB-211 LLD<1.09E+01 LLD<1.09E+01 ·~ 

AU-198 LLD<3.17E-01 LLD<3.17E-01 

t-125 LLD<9.18E-01 LLD<9.18E-01 
-212 LLD<8.71E+01 LLD<8.71E+01 
-7 LLD<2.89E+00 LLD<2.89E+00 

HF-181 LLD<3.27E-01 LLD<3.27E-01 
RU-103 LLD<3.14E-01 LLD<3.14E-01 
KR-85 LLD<8.74E+01 LLD<8.74E+01 



SR-85 LLD<3.82E-01 LLD<3.82E-01 
I-133 LLD<3.24E-01 LLD<3.24E-01 
BA-140 LLD<1.17E+00 LLD<1.17E+00 

!Jt 91M LLD<3.59E-01 - LLD<3. 59E-01 
-~ 207 LLD<2.38E-01 LLD<2.38E-01 
\ ,, .. .u-208 LLD<1.32E+00 LLD<1.32E+00 

SB-124 LLD<3.50E-01 LLD<3.50E-01 
CS-134 LLD<5.48E-01 LLD<5.48E-01 
BI-214 1.07E+00 +- 4.84E-01 1.07E+00 +- 4.84E-01 
RU-106 LLD<3.07E+00 LLD<3.07E+00 
LA-142 LLD<5.24E-01 LLD<5.24E-01 
AG-110M LLD<6.68E-01 LLD<6.68E-01 
NB-97 LLD<6.31E-01 LLD<6.31E-01 
CS-137 5.13E-01 +- 2.78E-01 5.13E-01 +- 2.78E-01 
I-132 LLD<3.49E-01 LLD<3.49E-01 
W-187 LLD<1.06E+00 LLD<1.06E+00 
ZR-97 LLD<2.96E-01 LLD<2.96E-01 
ZR-95 LLD<6.14E-01 LLD<6.14E-01 
NB-95 LLD<4.17E-01 LLD<4.17E-01 
TL-210 LLD<1.82E+00 LLD<1.82E+00 
C0-58 LLD<4.33E-01 LLD<4.33E-01 
CS-136 LLD<3.45E-01 LLD<3.45E-01 
MN-54 LLD<3.74E-01 LLD<3.74E-01 
C0-56 LLD<3.30E-01 LLD<3.30E-01 
I-134 LLD<3.59E-01 LLD<3.59E-01 
TL-207 LLD<2.84E+02 LLD<2.84E+02 
Y-88 LLD<3.86E-01 LLD<3.86E-01 
AC-228 1.90E+00 +- 1.02E+00 1.90E+00 +- 1.02E+00 
EU-152 LLD<4.27E+00 LLD<4.27E+00 

~-::::.,,234M LLD<4.61E+00 LLD<4.61E+00 
~-~;: 91 LLD<1.19E+00 LLD<1.19E+00 

RB-89 LLD<7.66E-01 LLD<7.66E-01 
FE-59 LLD<1.02E+00 LLD<1.02E+00 
ZN-65 LLD<1.21E+00 LLD<1.21E+00 
SC-46 LLD<5.40E-01 LLD<5.40E-01 
TA-182 LLD<1.68E+00 LLD<1.68E+00 
I-135 LLD<1.81E+00 LLD<1.81E+00 
CL-39 LLD<1.27E+00 LLD<1.27E+00 
NA-22 LLD<4.43E-01 LLD<4.43E-01 
AR-41 LLD<4.95E-01 LLD<4.95E-01 
C0-60 LLD<4.14E-01 LLD<4.14E-01 
NA-24 LLD<3.96E-01 LLD<3.96E-01 
SR-92 LLD<3.99E-01 LLD<3.99E-01 
SCH-000 LLD<1.88E+00 LLD<1.88E+00 
CS-138 LLD<5.35E-01 LLD<5.35E-01 
K-40 2.23E+01 +- 5.52E+00 2.23E+01 +- 5.52E+00 
KR-88 LLD<2.51E+00 LLD<2.51E+00 
TL-209 LLD<5.80E-01 LLD<5.80E-01 
LA-140 LLD<3.11E-01 LLD<3.11E-01 
AL-26 LLD<2.28E-01 LLD<2.28E-01 
MN-56 LLD<1.42E+00 LLD<1.42E+00 
RB-88 LLD<1.05E+00 LLD<1.05E+00 

-------------------- --------------------
Total 3.93E+01 +- 6.86E+00 ,.. 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

3.93E+01 +- 6.86E+00 



Results saved in File SD0097 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

entroid Energy Net Area Error Gammas/sec 
1 ' :lnnel keV counts % 

186.70 92.99 141. 29.5 2.10E+01 
541.43 270.23 27. 70.8 4.07E+00 
591.27 295.14 32. 58.0 5.15E+00 
656.58 327.78 20. 87.7 3.52E+00 
677.30 338.14 37. 48.7 6.77E+00 

1166.63 582.77 45. 38.2 1.42E+01 
2189.41 1094.50 9. 106.5 5.21E+00 

OH~ 



GAMMA SPECTROSCOPY RESULTS FROM 12/15/95 

FOR 

CELLS PILE N(124),127,PIECE OF DU . 



n. I 1-J 
************************************ ~ 

• GAMMA S P E C T R U M R E C A L I B R A T I 0 N 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 15-DEC-95 09:53:04 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels 
First channel for Search: 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

from MCA Region FULL 
0 

1.0 
1 

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 15-DEC-95 at 09:19:12 

COLLECT Live Time: 1200. sec . 

• 



hgtrw 15-DEC-95 09:53:04 

I' P E A K AN A L Y S I s 

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

1C 78.64 39.01 1.7 31846. 5473. 13.9 
2C 90.16 44.77 1.7 26449. 2221. 19.8 
3? 169.67 84.48 2.8 73000. 2572. 43.5 
4? 176.28 87.79 2.8 78094. 2448. 44.1 PB-214,CD-109 
5? 234.55 116.90 1.6 36968. 8854. 67.5 
6? 242.92 121.08 1.6 35741. 180162. 3.4 SE-75,SCL-000, 

C0-57 
7? 480.06 239.56 1.6 14449. 1201. 78.9 PB-212 
8? 488.91 243.98 1.6 14748. 33888 .. 3.5 
9 591.57 295.29 1.4 9435. 1517. 20.0 PB-214 

10? 679.69 339.33 1.7 10044. 2930. 76.4 
. 

11? 688.14 343.55 1.7 12220. 85986. 2.7 BA-141, 
SCM-000 

12 735.06 367.01 1.8 7088. 2878. 10.0 
13 821.74 410.33 1.5 6888. 5411. 5.6 
14 887.47 443.19 1.7 6651. 7226. 4.3 
15 977.09 488.00 1.8 6314. 804. 32.9 TE-129 
16C 1127.64 563.28 1.8 5086. 803. 28.1 CS-134,SB-122 
17C 1132.25 565.58 1.8 5083. 445. 30.0 
18 1172.21 585.56 1.6 5788. 786. 31.5 

~·li:J 1356.95 677.95 1.2 4633. 450. 47.7 I-134,AG110M 

' j]'J 1376.75 687.85 1.6 5024. 1429. 16.9 AG110M 
""'·· 21? 1549.36 774.20 2.1 4787. 682. 72.2 TE131M 

22? 1557.59 778.32 2.1 5007. 19001. 3.4 M0-99 
23$ 1620.87 809.97 1.9 3548. 396. 58.3 I-132,C0-58 
24 1734.46 866.80 2.0 4787. 5407. 5.0 
25 1838.44 918.84 2.2 2221. 562. 26.6 
26? 1919.50 959.40 2.2 2739. 760. 40.7 
27? 1927.96 963.63 2.2 2911. 18421. 2.6 EU-152 
28 2009.87 1004.63 2.4 1970. 937. 16.7 
29? 2162.94 1081.25 2.4 1894. 601. 30.9 
30? 2171.54 1085.55 2.4 1887. 11976. 3.6 EU-152 
31? 2178.85 1089.21 2.4 1881. 2572. 11.0 
32? 2216.02 1107.81 2.4 2102. 750. 45.5 
33? 2224.07 1111.84 2.4 2320. 15188. 3.1 TE-129,EU-152 
34 2425.81 1212.85 2.0 1450. 1319. 11.2 
35C 2549.35 1274.71 2.6 771. 184. 52.1 NA-22 
36 2598.17 1299.16 2.3 639. 1448. 7.8 I-133 
37? 2807.80 1404.15 2.5 407. 794. 36.5 
38? 2816.26 1408.39 2.5 591. 18899. 2.2 EU-152,BI-214, 

SCH-000 
39C 2915.29 1458.00 2.7 81. 440. 12.4 I-135 
40C 2921.91 1461.31 2.7 80. 325. 14.6 K-40 
41 3058.24 1529.61 3.7 74. 513. 10.5 KR-88 
42 3287.98 1644.73 1.4 20. 36. 55.3 

r 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 



13 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 

Old Calibration Coefficients: 

Energy= 2.563665E-07*Ch~2 + 4.994648E-Ol*Ch +-2.679951E-01 

New Calibration Coefficients: 

Energy= 2.474590E-07*Ch~2 + 4.990658E-Ol*Ch + 7.192905E-01 

OH~ 

• 

• 



/Z(!J 

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

GAMMA S P E C T R U M 

* 
A N A L Y S I S * 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 15-DEC-95 10:33:26 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 
Detector Number: 

1 
1 

I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

I ·;~~ 
\ . ..egular Output. 

Analysis of Spectrum saved in Disk File SD1215 
Measured by: dlv 

Sample Description: Eu-152 Standard 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 8.8840E+02 gm I Conversion Factor: 1.0000E+OO 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 15-DEC-95 at 09:56:02 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
748. seconds 

19.79 % 

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

Energy Calibration performed 15-DEC-95 
Efficiency Calibration performed 21-NOV-95 



hgtrw 

• P E A K 

PK Centroid Energy FWHM 
channel keV keV 

1C 78.70 40.00 1.7 
2C 90.36 45.82 1.7 
3$ 168.45 84.80 3.2 
4$ 174.48 87.80 3.2 
5$ 180.75 90.94 3.2 
6? 234.46 117.74 1.6 
7? 242.92 121.97 1.6 

8? 480.40 240.53 1.6 
9? 488.90 244.77 1.6 

10 591.61 296.06 1.7 
11? 679.46 339.93 1.7 
12? 688.16 344.27 1.7 

13 734.87 367.60 1.4 
14 821.84 411.04 1.6 
15 887.52 443.85 1.5 
16 976.54 488.31 1.6 
17 1127.75 563.85 1.9 
18 1171.98 585.95 1.4 

·~? 1376.97 688.39 2.1 
1549.40 774.56 2.1 

21? 1557.51 778.62 2.1 
22 1734.37 867.03 2.0 
23C 1838.02 918.85 2.7 
24? 1919.02 959.35 2.3 
25? 1927.86 963.77 2.3 
26 2010.03 1004.86 1.8 
27C 2163.00 1081.36 2.3 
28C 2171.41 1085.56 2.3 
29C 2178.73 1089.22 2.3 
30 2223.85 1111.79 2.0 
31 2425.34 1212.58 2.0 
32 2598.26 1299.09 2.4 
33? 2807.38 1403.74 2.6 
34? 2816.12 1408.11 2.6 

35 2914.83 1457.52 3.0 
36 3056.90 ·1528.62 3.2 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

ANA L Y S I S 

Backgnd Net Area 
counts counts 

15952. 2556. 
13222. 1170. 
39547. 1723. 
42137. 2560. 
44836. 1280. 
18339. 4229. 
17920. 90172. 

6972. 598. 
7084. 16719. 
4656. 876. 
4885. 1422. 
6045. 43214. 

3549. 1395. 
3445. 2716. 
3237. 3689. 
2209. 441. 
2998. 556. 
2879. 364. 
2095. 787. 
2338. 364. 
2395. 9508. 
2282. 2749. 
1355. 217. 
1386. 361. 
1455. 9222. 
1080. 360. 

944. 297. 
940. 6031. 
937. 1303. 

1468. 7583. 
658. 632. 
296. 736. 
180. 362. 
255. 9550. 

103. 267. 
43. 297. 

.-

9 Multiplets processed. 

Multiplet Analysis converged normally 

15-DEC-95 10:33:26 

Error Nuclides 
% 

20.3 
25.9 
37.5 
27.2 PB-214,CD-109 
43.6 
76.1 
3.7 SE-7S,SCL-000, 

C0-57 
80.6 RA-224 
4.1 

24.4 PB-214 
75.7 CS-136 
2.8 BA-141, 

SCM-000 
14.5 
7.8 AU-198 
5.9 

32.7 
32.4 CS-134,SB-122 
47.9 
19.3 
66.4 TE131M 
4.1 M0-99 
6.8 

55.6 
49.5 
3.4 EU-152 

32.0 
36.9 
4.6 EU-152 

13.0 
2.8 TE-129,EU-152 

15.8 
10.6 I-133 
37.8 
2.6 EU-152,BI-214, 

SCH-000 
·:1.8. 0 I-135 
13.8 

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

~· 

·~ 



hgtrw 15-DEC-95 10:33:26 

~~mple: Eu-152 Standard 
f .:.a collected on 15-DEC-95 at 09:56:02 
\ 

.-.~ecayed to 0 . days, 0.0000 hours BEFORE the start of COLLECT. 

R AD I 0 N U C L I D E ANALYS I s R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<2.86E+Ol LLD<2.86E+Ol 
TH-234 LLD<2.34E+02 LLD<2.34E+02 
TH-230 LLD<1.81E+03 LLD<1.81E+03 
XE-133 LLD<l.30E+01 LLD<1.30E+01 
CD-109 3.53E+02 +- 9.68E+01 3.53E+02 +- 9.68E+01 
SCL-000 9.50E+02 +- 3.72E+01 9.50E+02 +- 3.72E+01 
C0-57 3.15E+02 +- 1.23E+Ol 3.15E+02 +- 1.23E+01 
PA-234 LLD<9.34E+00 LLD<9.34E+00 
CE-144 LLD<1.64E+01 LLD<1.64E+01 
TC-99M LLD<1.96E+00 LLD<1.96E+00 
U-235 LLD<1.57E+01 LLD<1.57E+01 
CE-141 LLD<3.59E+00 LLD<3.59E+00 
KR-85M LLD<2.34E+00 LLD<2.34E+00 
XE-131M LLD<8.89E+01 LLD<8.89E+01 
BA-139 LLD<1.07E+01 LLD<1.07E+01 

If///:'"·', LLD<2.16E+00 LLD<2.16E+00 _;·~'"-13 9 
! .~?..226 LLD<5.25E+01 LLD<5.25E+01 

BA-141 LLD<4.50E+00 LLD<4.50E+00 
KR-89 LLD<2.73E+01 LLD<2.73E+01 
TE-132 LLD<2.16E+00 LLD<2.16E+00 
XE-133M LLD<1.88E+01 LLD<1.88E+01 
TH-227 LLD<1.37E+01 LLD<1.37E+01 
PB-212 LLD<4.81E+00 LLD<4.81E+00 
RA-224 6.12E+01 +- 4.94E+01 6.12E+01 +- 4.94E+01 
XE-135 LLD<4.28E+00 LLD<4.28E+00 
XE-138 LLD<8.23E+00 LLD<8.23E+00 
SE-75 LLD<3.26E+00 LLD<3.26E+00 
NP-239 LLD<1.40E+01 LLD<1.40E+01 
HG-203 LLD<2.54E+00 LLD<2. 54.E+00 
IR-192 LLD<2.37E+00 LLD<2.37E+00 
CR-51 LLD<2.06E+01 LLD<2.06E+01 
SCM-000 9.10E+02 +- 2.91E+01 9.10E+02 +- 2.91E+01 
BI"-211 LLD<1.12E+02 LLD<1.12E+02 
PB-214 LLD<8.49E+00 LLD<8.49E+00 
BA-133 LLD<3.14E+00 LLD<3.14E+00 
I-131 LLD<2.72E+00 LLD<2.72E+00 
SN-113 LLD<3.01E+00 LLD<3.01E+00 
KR-87 LLD<4.31E+00 LLD<4.31E+00 
PB-211 LLD<8.15E+01 LLD<8.15E+01 
AU-198 1. 90E+01 +- 1.53E+00 1.90E+01 +- 1.53E+00 

e=-'0.-125 LLD<6.88E+00 LLD<6.88E+00 
-212 LLD<6.69E+02 LLD<6.69E+02 

"'·· J~-7 LLD<2.32E+01 LLD<2.32E+01 
HF-181 LLD<2.95E+00 LLD<2.95E+00 
RU-103 LLD<2.79E+00 LLD<2.79E+00 
KR-85 LLD<5.80E+02 LLD<5.80E+02 



SR-85 LLD<2.53E+00 LLD<2.53E+00 
I-133 LLD<2.93E+00 LLD<2.93E+00 
BA-140 LLD<1.02E+01 LLD<1.02E+01 ' ~-

~\ '91M LLD<3.09E+00 LLD<3.09E+00 
-207 LLD<2.94E+00 LLD<2.94E+00 

L-208 LLD<1.02E+01 LLD<1.02E+01 
SB-124 LLD<2.71E+00 LLD<2.71E+00 
CS-134 LLD<2.68E+00 LLD<2.68E+00 
BI-214 LLD<7.19E+00 LLD<7.19E+00 
RU-106 LLD<2.98E+01 LLD<2.98E+01 
LA-142 LLD<5.49E+00 LLD<5.49E+00 
AG-110M LLD<3.03E+00 LLD<3.03E+00 
NB-97 LLD<3.26E+00 LLD<3.26E+00 
CS-137 LLD<3.28E+00 LLD<3.28E+00 
I-132 LLD<2.97E+00 LLD<2.97E+00 
W-187 LLD<1.13E+01 LLD<1.13E+01 
ZR-97 LLD<3.43E+00 LLD<3.43E+00 
ZR-95 LLD<6.23E+00 LLD<6.23E+00 
NB-95 LLD<3.34E+00 LLD<3.34E+00 
TL-210 LLD<2.20E+01 LLD<2.20E+01 
C0-58 LLD<3.37E+00 LLD<3.37E+00 
CS-136 LLD<3.33E+00 LLD<3.33E+00 
MN-54 LLD<3.40E+00 LLD<3.40E+00 
C0-56 LLD<3.60E+00 LLD<3.60E+00 
I-134 LLD<4.26E+00 LLD<4.26E+00 
TL-207 LLD<3.13E+03 LLD<3.13E+03 
Y-88 LLD<3.85E+00 LLD<3.85E+00 
AC-228 LLD<1.23E+01 LLD<1.23E+01 

i'~ EU-152 9.89E+02 +- 4.15E+01 9.89E+02 +- 4.15E+01 

·-234M LLD<4.44E+01 LLD<4.44E+01 
-91 LLD<8.02E+00 LLD<8.02E+00 

RB-89 LLD<6.43E+00 LLD<6.43E+00 
FE-59 LLD<5.40E+00 LLD<5.40E+00 
ZN-65 LLD<1.55E+01 LLD<1.55E+01 
SC-46 LLD<3.58E+00 LLD<3.58E+00 
TA-182 LLD<1.00E+01 LLD<1.00E+01 
I-135 LLD<7.99E+00 LLD<7.99E+00 
CL-39 LLD<5.33E+00 LLD<5.33E+00 
NA-22 LLD<2.13E+00 LLD<2.13E+00 
AR-41 LLD<4.31E+00 LLD<4.31E+00 
C0-60 LLD<1.43E+00 LLD<1.43E+00 
NA-24 LLD<1.28E+00 LLD<1.28E+00 
SR-92 LLD<1.48E+00 LLD<1.48E+00 
SCH-000 9.33E+02 +- 3.76E+01 9.33E+02 +- 3.76E+01 
CS-138 LLD<1.28E+00 LLD<1.28E+00 
K-40 LLD<1.06E+01 LLD<1.06E+01 
KR-'-88 LLD<8.69E+00 LLD<8.69E+00 
TL-209 LLD<2.23E+00 LLD<2.23E+00 
LA-140 LLD<5.09E-01 LLD<5.09E-01 
AL-26 LLD<4.43E-01 LLD<4.43E-01 
MN-56 LLD<1.91E+00 LLD<1.91E+00 
RB-88 LLD<3.01E+00 LLD<3.01E+00 

-------------------- --------------------
Total 4.53E+03 +- 1.32E+02 4.53E+03 +- 1.32E+02 ·~ 

• 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD1215 

~ 
;;."' 



PEAKS NOT USED IN ANALYSIS 
'""~ 

.ntroid Energy Net Area Error Gammas/sec 
annel keV counts % 

78.70 40.00 2556. 20.3 9.80E+03 
90.36 45.82 1170. 25.9 2.18E+03 

168.45 84.80 1723. 37.5 3.17E+02 
180.75 90.94 1280. 43.6 2.00E+02 
234.46 117.74 4229. 76.1 4.32E+02 
488.90 244.77 16719. 4.1 2.29E+03 
591.61 296.06 876. 24.4 · 1.40E+02 
679.46 339.93 1422. 75.7 2.59E+02 
734.87 367.60 1395. 14.5 2.74E+02 
887.52 443.85 3689. 5.9 8.75E+02 
976.54 488.31. 441. 32.7 1.15E+02 

1127.75 563.85 556. 32.4 1.69E+02 
1171.98 585.95 364. 47.9 1.15E+02 
1376.97 688.39 787. 19.3 2.92E+02 
1549.40 774.56 364. 66.4 1.52E+02 
1557.51 778.62 9508. 4.1 3.98E+03 
1734.37 867.03 2749. 6.8 1. 27E+03 
1838.02 918.85 217. 55.6 1.06E+02 
1919.02 959.35 361. 49.5 1. 82E+02 
2010.03 1004.86 360. 32.0 1.89E+02 
2163.00 1081.36 297. 36.9 1.66E+02 
2178.73 1089.22 1303. 13.0 7.31E+02 .'1~"\ 

.425.34 1212.58 632. 15.8 3.84E+02 
598.26 1299.09 736. 10.6 4.68E+02 
807.38 1403.74 362. 37.8 2.41E+02 

2914.83 1457.52 267. 18.0 1.82E+02 
3056.90 1528.62 297. 13.8 2.08E+02 
0~@ 

• 



* * * * * * * * * * * 

GAMMA 
* 

c -I"£ r 
* * * * * * * * * * * * * * * * * * 

S P E C T R U M A N A L Y S I S 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 15-DEC-95 11:31:14 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

~~ 
'k-Jtilar Output. 

Analysis of Spectrum saved in Disk File SD0099 
Measured by: dlv 

Sample Description: N: 124 
Geometry Description: Capsule 
Sample Size: 5.6400E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+OO 

COLLECT started on 15-DEC-95 at 11:11:20 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

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

Energy Calibration performed 15-DEC-95 
Efficiency Calibration performed 21-NOV-95 



hgtrw 

• P E A K 
.-

PK Centroid Energy FWHM 
channel keV kev 

1 126.82 64.01 0.9 
2 186.16 93.63 1.1 
3 372.50 186.66 1.6 
4 478.23 239.44 1.4 
5 591.61 296.06 1.1 
6 676.81 338.61 1.7 
7 704.13 352.25 1.3 
8C 1166.86 583.40 2.3 
9 1219.80 609.85 1.4 

10 1324.24 662.03 1.8 
11 1822.40 911.04 1.2 
12 2921.15 1460.68 2.5 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0%-

ANA L 

Backgnd 
counts 

112. 
141. 

76. 
73. 
30. 
19. 
29. 
9. 

19. 
5. 
5. 
4. 

C - Multiplet Analysis converged normally 

• 

• 

15-DEC-95 11:31:14 ~\ 

Y S I S 

Net Area Error Nuclides 
counts %-

54. 65.9 TH-234 
214. 21.8 TH-234 
127. 28.0 U-235,RA-226 
141. 25.4 PB-212 

37. 54.2 PB-214 
35. 50.6 AC-228 
56. 40.5 PB-214 
36. 44.0 TL-208 
38. 49.4 BI-214 
41. 34.6 CS-137 
28. 44.6 AC-228 
67. 26.3 K-40 



hgtrw 15-DEC-95 11:31:14 

,--"Tlple: N: 124 
a collected on 15-DEC-95 at 11:11:20 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 

,At\~~~ 
, _.:F226 
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 
BF-211 
PB-214 
BA-133 
I-131 
SN-113 
KR-87 
PB-211 
AU-198 

, ..... _125 
-212 

" .. ·.6E-7 
HF-181 
RU-103 
KR-85 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<5.70E+00 
LLD<3.47E+01 
LLD<3.16E+02 
LLD<2.13E+00 
LLD<1.71E+01 
LLD<1.03E+00 
LLD<3.44E-01 
LLD<1.28E+00 
LLD<2.42E+00 
LLD<3.14E-01 
LLD<2.14E+00 
LLD<4.85E-01 
LLD<3.42E-01 
LLD<1.13E+01 
LLD<1.27E+00 
LLD<2.59E-01 

1.75E+01 +
LLD<8.00E-01 
LLD<2.72E+00 
LLD<2.37E-01 
LLD<2.88E+00 
LLD<2.45E+00 

1.98E+00 +
LLD<7.28E+00 
LLD<2.76E-01 
LLD<l.03E+00 
LLD<4.94E-01 
LLD<l.67E+00 
LLD<3.14E-01 
LLD<3.20E-01 
LLD<2.54E+00 
LLD<1.52E+00 
LLD<9.86E+00 

1.53E+00 +
LLD<7.26E-01 
LLD<2.89E-01 
LLD<4.47E-Ol 
LLD<5.27E-01 
LLD<1.20E+01 
LLD<3.07E-01 
LLD<9.04E-01 
LLD<9.35E+01 
LLD<3.15E+00 
LLD<3.19E-01 
LLD<3.07E-01 
LLD<9.31E+01 

LLD<5.70E+00 
LLD<3.47E+01 
LLD<3.16E+02 
LLD<2.13E+00 
LLD<l.71E+Ol 
LLD<l.03E+00 
LLD<3.44E-01 
LLD<l.28E+00 
LLD<2.42E+00 
LLD<3.14E-01 
LLD<2.14E+00 
LLD<4.85E-01 
LLD<3.42E-01 
LLD<1.13E+01 
LLD<l.27E+00 
LLD<2.59E-01 

4.92E+00 1.75E+Ol 
LLD<8.00E-Ol 
LLD<2.72E+00 
LLD<2.37E-01 
LLD<2.88E+00 
LLD<2.45E+00 

5.06E-01 1.98E+00 
LLD<7.28E+00 
LLD<2.76E-01 
LLD<1.03E+00 
LLD<4.94E-01 
LLD<l.67E+00 
LLD<3.14E-01 
LLD<3.20E-01 
LLD<2.54E+00 
LLD<l.52E+00 
LLD<9.86E+00 

6.21E-01 1.53E+00 
LLD<7.26E-01 
LLD<2.89E-Ol 
LLD<4.47E-01 
LLD<5.27E-01 
LLD<1.20E+Ol 
LLD<3.07E-01 
LLD<9.04E-01 
LLD<9.35E+Ol 
LLD<3.15E+00 
LLD<3.19E-01 
LLD<3.07E-01 
LLD<9.31E+Ol 

+- 4.92E+00 

+- 5.06E-01 

+- 6.21E-01 



SR-85 LLD<4.07E-01 LLD<4.07E-01 
I-133 LLD<4.00E-01 LLD<4.00E-01 
BA-140 LLD<1.48E+00 LLD<1.48E+00 ,/~\-

.91M LLD<3.67E-01 LLD<3.67E-01 
-207 LLD<3.16E-01 LLD<3.16E-01 

TL-208 LLD<1.21E+00 LLD<1.21E+00 
SB-124 LLD<3.17E-01 LLD<3.17E-01 
CS-134 LLD<5.83E-01 LLD<5.83E-01 
BI-214 1.52E+00 +- 7.52E-01 1.52E+00 +- 7.52E-01 
RU-106 LLD<2.92E+00 LLD<2.92E+00 
LA-142 LLD<6.18E-01 LLD<6.18E-01 
AG-110M LLD<7.84E-01 LLD<7.84E-01 
NB-97 LLD<8.79E-01 LLD<8.79E-01 
CS-137 7.79E-01 +- 2.70E-01 7.79E-01 +- 2.70E-01 
I-132 LLD<5.09E-01 LLD<5.09E-01 
W-187 LLD<1.30E+00 LLD<1.30E+00 
ZR-97 LLD<3.57E-01 LLD<3.57E-01 
ZR-95 LLD<7.35E-01 LLD<7.35E-01 
NB-95 LLD<4.35E-01 LLD<4.35E-01 
TL-210 LLD<2.22E+00 LLD<2.22E+00 
C0-58 LLD<3.15E-01 LLD<3.15E-01 
CS-136 LLD<3.61E-01 LLD<3.61E-01 
MN-54 LLD<4.26E-01 LLD<4.26E-01 
C0-56 LLD<3.62E-01 LLD<3.62E-01 
I-134 LLD<4.45E-01 LLD<4.45E-01 
TL-207 LLD<3.03E+02 LLD<3.03E+02 
Y-88 LLD<4.53E-01 LLD<4.53E-01 
AC-228 2.35E+00 +- 1.05E+00 2.35E+00 +- 1. 05E+00 .{....-.....~ ,-152 LLD<4.82E+00 LLD<4.82E+00 

(· 

-234M LLD<5.94E+00 LLD<5.94E+00 
-91 LLD<1.19E+00 LLD<1.19E+00 

RB-89 LLD<9.30E-01 LLD<9.30E-01 
FE-59 LLD<9.80E-01 LLD<9.80E-01 
ZN-65 LLD<1.07E+00 LLD<1.07E+00 
SC-46 LLD<5.66E-01 LLD<5.66E-01 
TA-182 LLD<1.76E+00 LLD<1.76E+00 
I-135 LLD<2.00E+00 LLD<2.00E+00 
CL-39 LLD<1.27E+00 LLD<1.27E+00 
NA-22 LLD<5.46E-01 LLD<5.46E-01 
AR-41 LLD<5.02E-01 LLD<5.02E-01 
C0-60 LLD<4.65E-01 LLD<4.65E-01 
NA-24 LLD<4.59E-01 LLD<4.59E-01 
SR-92 LLD<5.24E-01 LLD<5.24E-01 
SCH-000 LLD<2.17E+00 LLD<2.17E+00 
CS-138 LLD<4.57E-01 LLD<4.57E-01 
K-40 2.04E+01 +- 5.42E+OO 2.04E+01 +- 5.42E+00 
KR:...8a LLD<1.88E+00 LLD<1.88E+00 
TL-209 LLD<9.41E-01 LLD<9.41E-01 
LA-140 LLD<5.41E-01 LLD<5.41E-01 
AL-26 LLD<2.64E-01 LLD<2.64E-01 
MN-56 LLD<1.56E+00 LLD<1.56E+00 
RB-88 LLD<1.22E+00 LLD<1.22E+00 

-------------------- --------------------
Total 4.61E+01 +- 7.48E+00 4.61E+01 +- 7.48E+00 ----

• 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0099 



PEAKS NOT USED IN ANALYSIS .·~ 
~. 

1 

.ntroid Energy Net Area Error Gammas/sec 
annel keV counts % 

126.82 64.01 54. 65.9 2.38E+01 
186.16 93.63 214. 21.8 3.15E+01 
591.61 296.06 37. 54.2 5.93E+00 
676.81 338.61 35. 50.6 6.30E+00 

1166.86 583.40 36. 44.0 1.13E+01 
0:€~ 

•• 

• 



c -1 "2, 7 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* 
GAMMA S P E C T R U M 

* 
A N A L Y S I S * 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 15-DEC-95 11:52:16 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
,-~ 
' .~lar Output. 
~Analysis of Spectrum saved in 
Measured by: dlv 

Sample Description: C-127 Soil 
Geometry Description: Capsule 
Sample Size: 7.2100E+02 grn 
Standard Size: 8.8840E+02 grn 
Analysis Library file: ANLOOO 

Disk File SD0098 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+OO 

COLLECT started on 15-DEC-95 at 11:38:48 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

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

Energy Calibration performed 15-DEC-95 
Efficiency Calibration performed 21-NOV-95 



hgtrw 

• p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.36 239.51 1.8 
2 656.53 328.48 1.2 
3 704.69 352.53 1.7 
4 1167.19 s·93. 56 1.7 

·s 1219.49 609.69 1.1 
6 1322.85 661.34 2.3 
7 1765.39 882.54 1.2 
8 1822.64 911.16 1.2 
9 2240.51 1120.12 2.4 

10C 2921.44 1460.82 2.2 
11 3529.14 1765.07 2.7 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

AN A L 

Backgnd 
counts 

104. 
18. 
33. 
11. 
12. 
12. 

0. 
3. 
6. 

13. 
0. 

C - Multiplet Analysis converged normally 

• 

• 

15-DEC-95 11:52:16 ~ 
~ 

y s I s 

Net Area Error Nuclides 
counts % 

160. 25.5 PB-212 
20. 79.0 LA-140 
65. 36.6 PB-214 
63. 30.1 TL-208 
47. 35.9 Bl-214 
35. 46.7 CS-137 
11. 59.1 BR-84,PA-234 
27. 43.4 AC-228 
26, 48.8 BI-214,SC-46 
65. 30.8 K-40 
13. 54.4 BI-214 



hgtrw 15-DEC-95 11:52:16 

~~mple: C-127 Soil 
: a collected on 15-DEC-95 at 11:38:48 
' , .c::cayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

R A D I 0 N U C L I D E ANA L Y S I s R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<2.93E+00 LLD<2.93E+00 
TH-234 LLD<2.83E+01 LLD<2.83E+01 
TH-230 LLD<2.16E+02 LLD<2.16E+02 
XE-133 LLD<1.71E+00 LLD<1.71E+00 
CD-109 LLD<1.10E+01 LLD<1.10E+01 
SCL-000 LLD<7.01E-01 LLD<7.01E-01 
C0-57 LLD<2.33E-01 LLD<2.33E-01 
PA-234 LLD<1.05E+00 LLD<1.05E+00 
CE-144 LLD<1.97E+00 LLD<1.97E+00 
TC-99M LLD<2.18E-01 LLD<2.18E-01 
U-235 LLD<1.61E+00 LLD<1.61E+00 
CE-141 LLD<3.51E-01 LLD<3.51E-01 
KR-85M LLD<2.55E-01 LLD<2.55E-01 
XE-131M LLD<9.07E+00 LLD<9.07E+00 
BA-139 LLD<1.15E+00 LLD<1.15E+00 

,~139 LLD<2.33E-01 LLD<2.33E-01 
\ -~226 LLD<5.54E+00 LLD<5.54E+00 ....,,, 

LLD<5.20E-01 LLD<5.20E-01 BA-141 
KR-89 LLD<2.40E+00 LLD<2.40E+00 
TE-132 LLD<2.56E-01 LLD<2.56E-01 
XE-133M LLD<2.42E+00 LLD<2.42E+00 
TH-227 LLD<2.13E+00 LLD<2.13E+00 
PB-212 1.76E+00 +- 4.52E-01 1.76E+00 +- 4.52E-01 
RA-224 LLD<6.03E+00 LLD<6.03E+00 
XE-135 LLD<2.45E-01 LLD<2.45E-01 
XE-138 LLD<9.34E-01 LLD<9.34E-01 
SE-75 LLD<3.91E-01 LLD<3.91E-01 
NP-239 LLD<1.52E+00 LLD<1.52E+00 
HG-203 LLD<2.71E-01 LLD<2.71E-01 
IR-192 LLD<2.68E-01 LLD<2.68E-01 
CR-51 LLD<2.11E+00 LLD<2.11E+00 
SCM-000 LLD<1.34E+00 LLD<1.34E+00 
BI'-211 LLD<8.00E+00 LLD<8.00E+00 
PB-214 1. 40E+00 +- 5.13E-01 1.40E+00 +- 5.13E-01 
BA-133 LLD<5.98E,..01 LLD<5.98E-01 
I-131 LLD<2.99E-01 LLD<2.99E-01 
SN-113 LLD<4.13E-01 LLD<4.13E-01 
KR-87 LLD<5.24E-01 LLD<5.24E-01 
PB-211 LLD<9.10E+00 LLD<9.10E+00 
AU-198 LLD<2.49E-01 LLD<2.49E-01 

~'q-125 LLD<8.04E-01 LLD<8.04E-01 
' -212 LLD<7.27E+01 LLD<7.27E+01 

.. ~-7 LLD<2.70E+00 LLD<2.70E+00 
HF-181 LLD<3.45E-01 LLD<3.45E-01 
RU-103 LLD<2.77E-01 LLD<2.77E-01 
KR-85 LLD<7.32E+01 LLD<7.32E+01 



SR-85 LLD<3.20E-01 LLD<3.20E-01 
I-133 LLD<2.71E-01 LLD<2.71E-01 
BA-140 LLD<1.04E+00 LLD<1.04E+00 ·~. 

.91M LLD<3.08E-01 LLD<3.08E-01 
-207 LLD<2.64E-01 LLD<2.64E-01 

TL-208 LLD<1.24E+00 LLD<1.24E+00 
SB-124 LLD<3.45E-01 LLD<3.45E-01 
CS-134 LLD<5.26E-01 LLD<5.26E-01 
BI-214 1.47E+00 +- 5.28E-01 1.47E+00 +- 5.28E-01 
RU-106 LLD<3.13E+00 LLD<3.13E+00 
LA-142 LLD<5.96E-01 LLD<5.96E-01 
AG-110M LLD<5.36E-01 LLD<5.36E-01 
NB- 97' LLD<5.41E-01 LLD<5.41E-01 
CS-137 5.16E-01 +- 2.41E-01 5.16E-01 +- 2.41E-01 
I-132 LLD<3.56E-01 LLD<3.56E-01 
W-187 LLD<1.22E+00 LLD<1.22E+00 
ZR-97 LLD<3. OOE·- 01 LLD<3.00E-01 
ZR-95 LLD<5.49E-01 LLD<5.49E-01 
NB-95 LLD<3.36E-01 LLD<3.36E-01 
TL-210 LLD<2.13E+00 LLD<2.13E+00 
C0-58 LLD<3.70E-01 LLD<3.70E-01 
CS-136 LLD<3.18E-01 LLD<3.18E-01 
MN-54 LLD<3.44E-01 LLD<3.44E-01 
C0-56 LLD<2.56E-01 LLD<2.56E-01 
I-134 LLD<3.24E-01 LLD<3.24E-01 
TL-207 LLD<3.20E+02 LLD<3.20E+02 
Y-88 LLD<4.58E-01 LLD<4.58E-01 
AC-228 1.80E+00 +- 7.82E-01 1.80E+00 +- 7.82E-01 t~ ,-152 LLD<4.22E+00 LLD<4.22E+00 

-234M LLD<4.03E+00 LLD<4.03E+00 
-91 LLD<1.23E+00 LLD<1.23E+00 

RB-89 LLD<8.05E-01 LLD<8.05E-01 
FE-59 LLD<7.49E-01 LLD<7.49E-01 
ZN-65 LLD<1.73E+00 LLD<1.73E+00 
SC-46 LLD<5.99E-01 LLD<5.99E-01 
TA-182 LLD<1.72E+00 LLD<1.72E+00 
I-135 LLD<1.90E+00 LLD<1.90E+00 
CL-39 LLD<1.00E+00 LLD<1.00E+00 
NA-22 LLD<3.64E-01 LLD<3.64E-01 
AR-41 LLD<5.17E-01 LLD<5.17E-01 
C0-60 LLD<4.04E-01 LLD<4.04E-01 
NA-24 LLD<3.10E-01 LLD<3.10E-01 
SR-92 LLD<5.01E-01 LLD<5.01E-01 
SCH-000 LLD<1.48E+00 LLD<1.48E+00 
CS-138 LLD<3.85E-01 LLD<3.85E-01 
K-40 1.56E+01 +- 4.85E+00 1.56E+01 +- 4.85E+00 
KR-88 LLD<2.95E+00 LLD<2.95E+00 
TL-209 LLD<6.44E-01 LLD<6.44E-01 
LA-140 LLD<3.46E-01 LLD<3.46E-01 
AL-26 LLD<2.07E-01 LLD<2.07E-01 
MN-56 LLD<1.28E+00 LLD<1.28E+00 
RB-88 LLD<1.60E+00 LLD<1.60E+00 

-------------------- --------------------
Total 2.26E+01 +- 4.99E+00 2.26E+01 +- 4.99E+00 '~. 

• 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0098 



PEAKS NOT USED IN ANALYSIS 
~ 

.ntroid Energy Net Area Error Gammas/sec 
annel keV counts % 

656.53 328.48 20. 79.0 3.53E+00 
1167.19 583.56 63. 30.1 1.97E+01 
1765.39 882.54 11. 59.1 5.17E+00 
2240.51 1120.12 26. 48.8 1. 52E+01 
3529.14 1765.07 13. 54.4 9.65E+00 

OH~ 

,'~ 

• 

• 



A( 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* 
'' GAMMA 

* 
S P E C T R U M A N A L Y S I S * 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 15-DEC-95 12:22:27 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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 . 

. ~~kl 
~--:::. 
, :~gular Output. 
"":Analysis of Spectrum saved in Disk File SD0099 

Measured by: dlv 

Sample Description: N: 124 Soil 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 5.6400E+02 gm I Conversion Factor: 1.0000E+OO 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 15-DEC-95 at 11:53:11 

COLLECT Live Time: 
Real Time: 
Dead Time: 

1200. seconds 
1203. seconds 

0.25 % 

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

Energy Calibration performed 15-DEC-95 
Efficiency Calibration performed 21-NOV-95 



hgtrw 

• p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 186.55 93.83 1.6 
2C 372.89 186.85 1.4 
3 478.43 239.55 1.5 
4 591.79 296.15 1.9 
sc 704.95 352.66 1.5 
6 927.17 463.65 1.0 
7 1167.55 583.74 2.1 
8 1219.66 609.78 1.9 
9 1324.90 662.37 0.8 

10 1822.88 911.28 2.2 
11 2002.74 1001.21 1.2 
12 2921.83 1461.02 2.4 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

ANA L 

Backgnd 
counts 

269. 
139. 
133. 
37. 
60. 
15. 
17. 
21. 
16. 

6 . 
11. 
10. 

C - Multiplet Analysis converged normally 

• 

• 

15-DEC-95 12:22:27 ~:. 

Y S I S 

Net Area Error Nuclides 
counts % 

399. 15.8 
209. 21.4 RA-226 
290. 17.1 PB-212 

97. 27.5 PB-214 
101. 30.7 PB-214 

26. 56.3 CS-138 
54. 34.8 TL-208 
63. 32.8 BI-214 
58. 33.5 CS-137 
52. 31.1 AC-228 
18. 78.2 PA234M 

136. 18.6 K-40 



hgtrw 15-DEC-95 12:22:27 

~mple: N: 124 Soil 
1 a collected on 15-DEC-95 at 11:53:11 

.. .;cayed to 0 . days, 0. 0000 hours BEFORE the start of COLLECT. 

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 

,l~;i~~ 
. >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 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm · 
Decay 

Measured Error corrected Error 

LLD<3.50E+00 
LLD<2.37E+01 
LLD<2.24E+02 
LLD<1.57E+00 
LLD<1.21E+01 
LLD<6.73E-01 
LLD<2.23E-01 
LLD<8.44E-01 
LLD<1.46E+00 
LLD<2.16E-01 
LLD<1.29E+00 
LLD<3.38E-01 
LLD<2.19E-01 
LLD<7.57E+00 
LLD<9.97E-01 
LLD<1.94E-01 

1.45E+01 +
LLD<6.40E-01 
LLD<3.39E+00 
LLD<1.88E-01 
LLD<2.03E+00 
LLD<1.65E+00 

2.06E+00 +
LLD<4.97E+00 
LLD<1.92E-01 
LLD<8.81E-01 
LLD<3.04E-01 
LLD<1.18E+00 
LLD<2.1GE-01 
LLD<2.25E-01 
LLD<2.21E+00 
LLD<1.09E+00 
LLD<9.07E+00 

1.57E+00 +
LLD<4.68E-01 
LLD<2.18E-01 
LLD<3.18E-01 
LLD<4.75E-01 
LLD<7.72E+00 
LLD<2.30E-01 
LLD<7.90E-01 
LLD<6.97E+01 
LLD<1.98E+00 
LLD<2.73E-01 
LLD<2.48E-01 
LLD<5.56E+01 

LLD<3.50E+00 
LLD<2.37E+01 
LLD<2.24E+02 
LLD<1.57E+00 
LLD<l.21E+01 
LLD<6.73E-01 
LLD<2.23E-01 
LLD<8.44E-01 
LLD<l.46E+00 
LLD<2.16E-01 
LLD<l.29E+00 
LLD<3.38E-01 
LLD<2.19E-01 
LLD<7.57E+00 
LLD<9.97E-01 
LLD<1.94E-01 

3.11E+00 1.45E+01 
LLD<6.40E-01 
LLD<3.39E+00 
LLD<1.88E-01 
LLD<2.03E+00 
LLD<1.65E+00 

3.58E-01 2.06E+00 
LLD<4.97E+00 
LLD<1.92E-01 
LLD<8.81E-01 
LLD<3.04E-01 
LLD<1.18E+00 
LLD<2.16E-01 
LLD<2.25E-01 
LLD<2.21E+00 
LLD<1.09E+00 
LLD<9.07E+00 

4.83E-01 1.57E+00 
LLD<4.68E-01 
LLD<2.18E-01 
LLD<3.18E-01 
LLD<4.75E-01 
LLD<7.72E+00 
LLD<2.30E-01 
LLD<7.90E-01 
LLD<6.97E+01 
LLD<l.98E+00 
LLD<2.73E-01 
LLD<2.48E-01 
LLD<5.56E+01 

+- 3.11E+00 

+- 3.58E-01 

+- 4.83E-01 



SR-85 LLD<2.43E-01 LLD<2.43E-01 
I-133 LLD<2.52E-01 LLD<2.52E-01 

"""'\ BA-140 LLD<8.32E-01 LLD<8.32E-01 

'91M LLD<2.64E-01 LLD<2.64E-01 
-207 LLD<2.14E-01 LLD<2.14E-01 

L-208 LLD<1.63E+00 LLD<1.63E+00 
SB-124 LLD<2.34E-01 LLD<2.34E-01 
CS-134 LLD<3.96E-01 LLD<3.96E-01 
BI-214 1.50E+00 +- 4.92E-01 1.50E+00 +- 4.92E-01 
RU-106 LLD<2.34E+00 LLD<2.34E+00 
LA-142 LLD<4.03E-01 LLD<4.03E-01 
AG-110M LLD<4.87E-01 LLD<4.87E-01 
NB-97 LLD<5.54E-01 LLD<5.54E-01 
CS-137 5.55E-01 +- 1. 86E-01 5.55E-01 +- 1. 86E-01 
I-132 LLD<4.57E-01 LLD<4.57E-01 
W-187 LLD<8.34E-01 LLD<8.34E-01 
ZR-97 LLD<2.93E-01 LLD<2.93E-01 
ZR-95 LLD<4.89E-01 LLD<4.89E-01 
NB-95 LLD<3.08E-01 LLD<3.08E-01 
TL-210 LLD<2.95E+00 LLD<2.95E+00 
C0-58 LLD<2.66E-01 LLD<2.66E-01 
CS-136 LLD<2.26E-01 LLD<2.26E-01 
MN-54 LLD<2.50E-01 LLD<2.50E-01 
C0-56 LLD<2.86E-01 LLD<2.86E-01 
I-134 LLD<3.69E-01 LLD<3.69E-01 
TL-207 LLD<3.43E+02 LLD<3.43E+02 
Y-88 LLD<2.78E-01 LLD<2.78E-01 

"~ AC-228 2.24E+00 +- 6.99E-01 2.24E+00 +- 6.99E-01 ;~, 
EU-152 LLD<3.45E+00 LLD<3.45E+00 

·-234M LLD<6.58E+00 LLD<6.58E+00 
-91 LLD<8.54E-01 LLD<8.54E-01 

RB-89 LLD<6.72E-01 LLD<6.72E-01 
FE-59 LLD<6.55E-01 LLD<6.5SE-01 
ZN-65 LLD<8.80E-01 LLD<8.80E-01 
SC-46 LLD<3.82E-01 LLD<3.82E-01 
TA-182 LLD<1.06E+00 LLD<1.06E+00 
I-135 LLD<1.46E+00 LLD<1.46E+00 
CL-39 LLD<7.41E-01 LLD<7.41E-01 
NA-22 LLD<3.73E-01 LLD<3.73E-01 
AR-41 LLD<3.60E-01 LLD<3.60E-01 
C0-60 LLD<3.64E-01 LLD<3.64E-01 
NA-24 LLD<2.80E-01 LLD<2.80E-01 
SR-92 LLD<3.40E-01 LLD<3.40E-01 
SCH-000 LLD<1.31E+00 LLD<1.31E+00 
CS-138 LLD<2.98E-01 LLD<2.98E-01 
K-40 2.08E+01 +- 3.94E+00 2.08E+01 +- 3.94E+00 
KR-'88 LLD<2.80E+00 LLD<2.80E+00 
TL-209 LLD<1.63E+00 LLD<1.63E+00 
LA-140 LLD<3.44E-01 LLD<3.44E-01 
AL-26 LLD<2.38E-01 LLD<2.38E-01 
MN-56 LLD<9.47E-01 LLD<9.47E-01 
RB-88 LLD<2.70E+00 LLD<2.70E+00 

-------------------- -------------------- ,, 
Total 4.32E+01 +- 5.13E+00 4.32E+01 +- 5.13E+00 

• 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0099 



PEAKS NOT USED IN ANALYSIS 

'"""'' .ntroid Energy Net Area Error Gammas/sec 
annel keV counts % 

186.-55 93.83 399. 15.8 2.93E+01 
591.7-9 296.15 97. 27.5 7.77E+00 
927.17 463.65 26. 56.3 3.27E+00 

1167 .• ~.~ 583.74 54. 34.8 8.56E+00 
2002 ... ·.:t..i 1001.21 18. 78.2 4.65E+00 

ou~ 

• 

• 
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GAMMA S P E C T R U M A N A L Y S I S 
* 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 15-DEC-95 15:13:43 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

1 Detector Number: 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

~lar Output. 
"'~.Analysis of Spectrum saved in Disk File SD0099 

Measured by: dlv 

Sample Description: N: 124 Soil 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 5.6400E+02 grn I Conversion Factor: 1.0000E+00 
Standard Size: 8.8840E+02 grn 
Analysis Library file: ANLOOO 

COLLECT started on 15-DEC-95 at 12:31:45 

COLLECT Live Time: 
Real Time: 
Dead Time: 

3600. seconds 
3608. seconds 

0.22 % 

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

Energy Calibration performed 15-DEC-95 
Efficiency Calibration performed 21-NOV-95 



hgtrw 15-DEC-95 15:13:43 ~ 

• p E A K ANA L y s I s 

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

1 127.25 64.23 1.1 523. 243. 29.7 TH-234 
2$ 175.95 88.54 1.9 883. 222. 38.6 CD-109 
3$ 186.07 93.59 1.9 815. 1286. 17.0 TH-234 
4 288.19 144.57 1.5 562. 204. 39.4 U-235,CE-141 
5 372.51 186.66 1.8 415. 760. 10.9 U-23S,RA-226 
6C 478.36 239.51 1.6 299. 820. 11.4 PB-212 
7C 484.43 242.54 1.6 263. 144. 31.0 PB-214 
8 591.40 295.95 1.2 183. 175. 28.2 PB-214 
9 677.55 338.98 1.6 157. 153. 29.3 AC-228 

10 704.78 352.58 1.5 133. 346. 15.0 PB-214 
11 1022.53 511.29 2.6 93. 115. 32.2 TL-208,NA-22, 

ANN-RD 
12 1167.17 583.55 1.4 81. 198. 20.1 TL-208 
13 1219.28 609.59 1.4 107. 183. 23.1 BI-214 
14 1323.54 661.69 1.9 67. 161. 22.1 CS-137 
15C 1823.19 911.43 2.0 36. 123. 29.7 AC-228 
16 2003.31 1001.49 1.3 31. 56. 40.3 PA234M 
17 2922.07 1461.14 2.0 16. 411. 10.2 K-40 

;~ ,, ' 

' 

41lror Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

4 Multiplets processed. 

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

• 



hgtrw 15-DEC-95 15:13:43 

I/I"Pmple: N: 124 Soil 
.· · ·a collected on 15-DEC-95 at 12:31:45 

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

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<2.11E+00 LLD<2.11E+00 
TH-234 LLD<1.47E+01 LLD<1.47E+01 
TH-230 LLD<1.28E+02 LLD<1.28E+02 
XE-133 LLD<9.15E-01 LLD<9.15E-01 
CD-109 8.04E+00 +- 3.12E+00 8.04E+00 +- 3.12E+00 
SCL-000 LLD<3.78E-01 LLD<3.78E-01 
C0-57 LLD<1.26E-01 LLD<1.26E-01 
PA-234 LLD<4.93E-01 LLD<4.93E-01 
CE-144 LLD<9.38E-01 LLD<9.38E-01 
TC-99M LLD<1.31E-01 LLD<1.31E-01 
U-235 1. 31E+00 +- 5.18E-01 1.31E+00 +- 5.18E-01 
CE-141 2.97E-01 +- 1.17E-01 2.97E-01 +- 1.17E-01 
KR-85M LLD<1.32E-01 LLD<1.32E-01 
XE-131M LLD<4.41E+00 LLD<4.41E+00 
BA-139 LLD<6.43E-01 LLD<6.43E-01 

llll!i:~ 13 9 LLD<1.07E-01 LLD<1.07E-01 
I ~~'?~:, 

1.75E+01 1.95E+00 1.75E+01 1.95E+00 . '"';1226 +- +-) ~y-,. 

LLD<7.07E-01 '··~~-141 LLD<7.07E-01 
KR-89 LLD<6.13E+00 LLD<6.13E+00 
TE-132 LLD<1.04E-01 LLD<1.04E-01 
XE-133M LLD<1.07E+00 LLD<1.07E+00 
TH-227 LLD<9.59E-01 LLD<9.59E-01 
PB-212 1.98E+00 +- 2.35E-01 1.98E+00 +- 2.35E-01 
RA-224 LLD<2.89E+00 LLD<2.89E+00 
XE-135 LLD<1.11E-01 LLD<1.11E-01 
XE-138 LLD<9.19E-01 LLD<9.19E-01 
SE-75 LLD<1.65E-01 LLD<1.65E-01 
NP-239 LLD<7.11E-01 LLD<7.11E-01 
HG-203 LLD<1.28E-01 LLD<1.28E-01 
IR-192 LLD<1.22E-01 LLD<1.22E-01 
CR-51 LLD<9.34E-01 LLD<9.34E-01 
SCM-000 LLD<5.90E-01 LLD<5.90E-01 
BI-211 LLD<1.53E+01 LLD<1.53E+Ol 
PB-214 2.75E+00 +- 4.14E-01 2.75E+00 +- 4.14E-01 
BA-133 LLD<2.64E-Ol LLD<2.64E-01 
I-131 LLD<1.27E-01 LLD<1.27E-01 
SN-113 LLD<1.69E-01 LLD<1.69E-01 
KR-87 LLD<2.79E-01 LLD<2.79E-01 
PB-211 LLD<6.29E+00 LLD<6.29E+00 
AU-198 LLD<1.12E-01 LLD<1.12E-01 

,-125 LLD<3.88E-01 LLD<3.88E-01 
212 LLD<4.38E+01 LLD<4.38E+01 

'·"'· ·7 LLD<1.18E+00 LLD<1.18E+00 
HF-181 LLD<1.50E-01 LLD<1.50E-01 
RU-103 LLD<1.34E-01 LLD<1.34E-01 
KR-85 LLD<3.24E+01 LLD<3.24E+01 



SR-85 LLD<1.42E-01 LLD<1.42E-01 
I-133 LLD<1.33E-01 LLD<1.33E-01 
BA-140 LLD<4.68E-01 LLD<4.68E-01 ~ .91M LLD<1.92E-01 LLD<1.92E-01 

-207 LLD<1.25E-01 LLD<1.25E-01 
-208 8.04E+00 +- 1.63E+00 8.04E+00 +- 1.63E+00 

SB-124 LLD<1.39E-01 LLD<1.39E-01 
CS-134 LLD<2.34E-01 LLD<2.34E-01 
BI-214 2.47E+00 +- 5.74E-01 2.47E+00 +- 5.74E-01 
RU-106 LLD<1.39E+00 LLD<1.39E+00 
LA-142 LLD<3.20E-01 LLD<3.20E-01 
AG-110M LLD<2.71E-01 LLD<2.71E-01 
NB-97 LLD<3.46E-01 LLD<3.46E-01 
CS-137 5.11E-01 +- 1.13E-01 5.11E-01 +- 1.13E-01 
I-132 LLD<2.22E-01 LLD<2.22E-01 
W-187 LLD<5.02E-01 LLD<5.02E-01 
ZR-97 LLD<1.47E-01 LLD<1.47E-01 
ZR-95 LLD<2.74E-01 LLD<2.74E-01 
NB-95 LLD<1.59E-01 LLD<1.59E-01 
TL-210 LLD<6.02E+00 LLD<6.02E+00 
C0-58 LLD<1.56E-01 LLD<1.56E-01 
CS-136 LLD<1.32E-01 LLD<1.32E-01 
MN-54 LLD<1.38E-01 LLD<1.38E-01 
C0-56 LLD<1.32E-01 LLD<1.32E-01 
I-134 LLD<2.20E-01 LLD<2.20E-01 
TL-207 LLD<5.95E+02 LLD<5.95E+02 
Y-88 LLD<1.98E-01 LLD<1.98E-01 
AC-228 1.81E+00 +- 5.40E-01 1.81E+00 +- 5.40E-01 ~ 
EU-152 LLD<1.85E+00 LLD<1.85E+00 

·-234M LLD<9.75E+00 LLD<9.75E+00 
-91 LLD<5.28E-01 LLD<5.28E-01 

RB-89 LLD<8.25E-01 LLD<8.25E-01 
FE-59 LLD<2.94E-01 LLD<2.94E-01 
ZN-65 LLD<5.65E-01 LLD<5.65E-01 
SC-46 LLD<2.01E-01 LLD<2.01E-01 
TA-182 LLD<4.95E-01 LLD<4.95E-01 
I-135 LLD<5.99E-01 LLD<5.99E-01 
CL-39 LLD<5.47E-01 LLD<5.47E-01 
NA-22 LLD<1.73E-01 LLD<1.73E-01 
AR-41 LLD<1.89E-01 LLD<1.89E-01 
C0-60 LLD<1.53E-01 LLD<1.53E-01 
NA-24 LLD<1.26E-01 LLD<1.26E-01 
SR-92 LLD<1.73E-01 LLD<1.73E-01 
SCH-000 LLD<7.18E-01 LLD<7.18E-01 
CS-138 LLD<2.87E-01 LLD<2.87E-01 
K-40 2.10E+01 +- 2.28E+00 2.10E+01 +- 2.28E+00 
KR·88 LLD<1.16E+00 LLD<1.16E+00 
TL-209 LLD<2.41E+00 LLD<2.41E+00 
LA-140 LLD<1.94E-01 LLD<1.94E-01 
AL-26 LLD<1.10E-01 LLD<1.10E-01 
MN-56 LLD<3.82E-01 LLD<3.82E-01 
RB-88 LLD<1.77E+00 LLD<1.77E+00 

-------------------- --------------------
Total 6.57E+01 +- 4.75E+00 6.57E+01 +- 4.75E+00 ......... 

• 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0099 

f 



PEAKS NOT USED IN ANALYSIS 

-ntroid Energy Net Area Error Gammas/sec 
annel keV counts % 

127.25 64.23 243. 29.7 1.74E+01 
186.07 93.59 1286. 17.0 3.16E+01 
484.43 242.54 144. 31.0 3.23E+00 
591.40 295.95 175. 28.2 4.67E+00 
677.55 338.98 153. 29.3 4.64E+00 

2003.31 1001.49 56. 40.3 4.94E+00 
0~@ 

• 

• 



() lA. 
* * * * * * * * * * * 

GAMMA 
* 

* * * * * * * * * 

S P E C T R U M 

* * * * * * * * * 

A N A L Y S I S 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 15-DEC-95 12:30:30 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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 SD8888 
Measured by: dlv 

Sample Description: DU Piece 
Geometry Description: Capsule 
Sample Size: 5.6500E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+OO 

COLLECT started on 15-DEC-95 at 12:24:09 

COLLECT Live Time: 
Real Time: 
Dead Time: 

60. seconds 
249. seconds 

75.90 % 

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

Energy Calibration performed 15-DEC-95 
Efficiency Calibration performed 21-NOV-95 



hgtrw 

• p E A K ANA L Y S I S 

PK Centroid Energy FWHM 
channel keV keV 

1 126.92 64.06 1.5 
2? 179.16 90.14 2.1 
3? 185.56 93.33 2.1 
4? 190.00 95.55 2.1 
5? 197.09 99.09 2.1 
6? 202.83 101.95 2.1 
7C 222.57 111.81 2.6 
8C 229.22 115.13 2.6 
9 288.17 144.56 2.0 

10 327.70 164.29 2.5 
11C 371.87 186.34 1.7 
12C 376.01 188.41 1.7 
13C 379.40 190.10 1.7 
14 410.90 205.83 1.5 
15 1485.77 742.77 2.4 
16 1532.77 766.26 2.0 

17 1572.48 786.10 1.6 

18C 1761.25 880.47 1.9 

·~c 1766.21 882.95 1.9 
1892.69 946.18 2.0 

21C 1993.46 996.57 2.4 
22C 2002.25 1000.97 2.4 
23C 2008.42 1004.05 2.4 
24 2387.27 1193.53 2.9 
25 3020.40 1510.35 2.8 
26 3475·. 33 1738.13 1.9 
27 3617.67 1809.41 2.6 
28 3662.86 1832.05 2.7 
29 3821.97 1911.75 3.2 
30$ 3874.17 1937.90 2.0 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

6 Multiplets processed. 

Backgnd 
counts 

6231. 
13369. 
13744. 
14004. 
1441.9. 
14756. 
18655. 
16627. 

6020. 
7958. 
7016. 
6838. 
6693. 
7556. 
1871. 
2205. 

1524. 

712. 
679. 
711. 
535. 
509. 
491. 
192. 
153. 

32. 
11. 

9 . 
10. 

5 . 

C - Multiplet Analysis converged normally 
N - Multiplet Analysis did NOT converge 

Net Area 
counts 

943. 
1380. 

11553. 
11786. 
19145. 

3179. 
11213. 

6469. 
1069. 

612. 
8371. 
1566. 

743. 
869. 

1041. 
2942. 

471. 

170. 
190. 
260. 
420. 

7723. 
1415. 

110. 
88. 

160. 
22. 

157. 
53. 
26. 

15-DEC-95 12:30:30 

Error Nuclides 
% 

25.4 TH-234 
37.3 

8.4 TH-234,TH-234 
8.2 
5.6 

19.3 
4.9 TH-234 
7.0 

22.2 U-235,CE-141 
46.9 U-235,XE131M 

6.2 U-235,RA-226 
20.2 
41.4 BA-141 
32.5 
14.8 PA234M,ZR-97 

6.3 NB-95,PA234M, 
1-134 

27.2 BI-212,PB-214, 
PA234M 

43.9 PA-234 
42.5 PA-234 
36.1 PA-234,PA-234 
20.1 
3.3 PA234M 

11.3 
44.0 
53.9 
20.2 
65.3 AL-26 
17.1 
35.1 
50.8 

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

• 

~-•\ 

~. 



hgtrw 15-DEC-95 12:30:30 

,~ ~ple: DU Piece 
.a collected on 15-DEC-95 at 12:24:09 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 
~-139 
' '"'\139 ' . ' ~;,: 

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 
""":uE-7 

HF-181 
RU-103 
KR-85 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<3.86E+02 LLD<3.86E+02 
5.40E+03 +- 1.45E+03 5.40E+03 +- 1.45E+03 

LLD<2.34E+04 LLD<2.34E+04 
LLD<1.55E+02 LLD<1.55E+02 
LLD<1.51E+03 LLD<1.51E+03 
LLD<8.87E+01 LLD<8.87E+01 
LLD<2.94E+01 LLD<2.94E+01 
LLD<1.01E+02 LLD<1.01E+02 
LLD<1.89E+02 LLD<1.89E+02 
LLD<2.42E+01 LLD<2.42E+01 

4.13E+02 +- 9.16E+01 4.13E+02 +- 9.16E+01 
9.35E+01 +- 2.08E+01 9.35E+01 +- 2.08E+01 

LLD<2.67E+01 LLD<2.67E+01 
1.32E+03 +- 6.22E+02 1.32E+03 +- 6.22E+02 

LLD<1.20E+02 LLD<1.20E+02 
LLD<2.50E+01 LLD<2.50E+01 

1.16E+04 +- 7.62E+02 1.16E+04 +- 7.62E+02 
LLD<7.09E+01 LLD<7.09E+01 
LLD<1.87E+02 LLD<1.87E+02 
LLD<2.85E+01 LLD<2.85E+01 
LLD<2.56E+02 LLD<2.56E+02 
LLD<1.77E+02 LLD<1.77E+02 
LLD<6.11E+01 LLD<6.11E+01 
LLD<6.89E+02 LLD<6.89E+02 
LLD<3.13E+01 LLD<3.13E+01 
LLD<1.02E+02 LLD<1.02E+02 
LLD<4.91E+01 LLD<4.91E+01 
LLD<2.08E+02 LLD<2.08E+02 
LLD<3.79E+01 LLD<3.79E+01 
LLD<3.75E+01 LLD<3.75E+01 
LLD<3.16E+02 LLD<3.16E+02 
LLD<1.20E+02 LLD<1.20E+02 
LLD<4.59E+02 LLD<4.59E+02 
LLD<9.18E+Ol LLD<9.18E+01 
LLD<5.47E+01 LLD<5.47E+01 
LLD<4.07E+01 LLD<4.07E+01 
LLD<5.26E+01 LLD<5.26E+01 
LLD<7.01E+01 LLD<7.01E+01 
LLD<1.22E+03 LLD<1.22E+03 
LLD<3.61E+01 LLD<3.61E+01 
LLD<1.17E+02 LLD<1.17E+02 
LLD<1.07E+04 LLD<1.07E+04 
LLD<3.80E+02 LLD<3.80E+02 
LLD<4.72E+01 LLD<4.72E+01 
LLD<4.52E+01 LLD<4.52E+01 
LLD<9.41E+03 LLD<9.41E+03 



SR-85 LLD<4.11E+01 LLD<4.11E+01 
I-133 LLD<4.53E+01 LLD<4.53E+01 
BA-140 LLD<1.58E+02 LLD<1.58E+02 .91M LLD<4.35E+01 LLD<4.35E+01 

-207 LLD<4.12E+01 LLD<4.12E+01 
L-208 LLD<7.43E+01 LLD<7.43E+01 

SB-124 LLD<3.96E+01 LLD<3.96E+01 
CS-134 LLD<4.09E+01 LLD<4.09E+01 
BI-214 LLD<8.97E+01 LLD<8.97E+01 
RU-106 LLD<4.15E+02 LLD<4.15E+02 
LA-142 LLD<7.73E+01 LLD<7.73E+01 
AG-110M LLD<4.23E+01 LLD<4.23E+01 
NB-97 LLD<4.40E+01 LLD<4.40E+01 
CS-137 LLD<4.50E+01 LLD<4.50E+01 
I-132 LLD<4.03E+01 LLD<4.03E+01 
W-187 LLD<1.48E+02 LLD<1.48E+02 
ZR-97 2.03E+02 +- 3.06E+01 2.03E+02 +- 3.06E+01 
ZR-95 LLD<8.36E+01 LLD<8.36E+01 
NB-95 5.80E+02 +- 3.97E+01 5.80E+02 +- 3.97E+01 
TL-210 LLD<1.11E+02 LLD<1.11E+02 
C0-58 LLD<4.20E+01 LLD<4.20E+01 
CS-136 LLD<3.97E+01 LLD<3.97E+01 
MN-54 LLD<3.93E+01 LLD<3.93E+01 
C0-56 LLD<3.81E+01 LLD<3.81E+01 
I-134 LLD<4.37E+01 LLD<4.37E+01 
TL-207 LLD<1.86E+04 LLD<1.86E+04 
Y-88 LLD<3.76E+01 LLD<3.76E+01 

LLD<1.25E+02 LLD<1.25E+02 
~·(~ 

AC-228 :;,~-l~ 

EU-152 LLD<2.36E+02 LLD<2.36E+02 
·-234M 8.83E+03 +- 3.56E+02 8.83E+03 +- 3.56E+02 

-91 LLD<8.21E+01 LLD<8.21E+01 
RB-89 LLD<5.44E+01 LLD<5.44E+01 
FE-59 LLD<4.72E+01 LLD<4.72E+01 
ZN-65 LLD<4.92E+01 LLD<4.92E+01 
SC-46 LLD<2.70E+01 LLD<2.70E+01 
TA-182 LLD<7.89E+01 LLD<7.89E+01 
I-135 LLD<8.39E+01 LLD<8.39E+01 
CL-39 LLD<4.91E+01 LLD<4.91E+01 
NA-22 LLD<2.45E+01 LLD<2.45E+01 
AR-41 LLD<2.48E+01 LLD<2.48E+01 
C0-60 LLD<2.30E+01 LLD<2.30E+01 
NA-24 LLD<1.96E+01 LLD<1.96E+01 
SR-92 LLD<2.30E+01 LLD<2.30E+Ol 
SCH-000 LLD<l.l2E+02 LLD<1.12E+02 
CS-138 LLD<3.03E+Ol LLD<3.03E+Ol 
K-40 LLD<1.78E+02 LLD<1.78E+02 
KR-88 LLD<1.74E+02 LLD<1.74E+02 
TL-209 LLD<3.74E+01 LLD<3.74E+01 
LA-140 LLD<2.17E+01 LLD<2.17E+Ol 
AL-26 8.03E+00 +- 5.288+00 8.03E+00 +- 5.28E+00 
MN-56 LLD<4.04E+01 LLD<4.04E+Ol 
RB-88 LLD<6.89E+01 LLD<6.89E+01 

-------------------- --------------------
Total 2.84E+04 +- 1.79E+03 2.84E+04 +- 1.79E+03 

• 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD8888 

-· 
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PEAKS NOT USED IN ANALYSIS 

.ntroid Energy Net Area Error Gammas/sec 
annel keV counts % 

179.16 90.14 1380. 37.3 2.20E+03 
190.00 95.55 11786. 8.2 1.66E+04 
197.09 99.09 19145. 5.6 2.52E+04 
202.83 101.95 3179. 19.3 3.98E+03 
222.57 111.81 11213. 4.9 1. 22E+04 
229.22 115.13 6469. 7.0 6.78E+03 
376.01 188.41 1566. 20.2 1.50E+03 
379.40 190.10 743. 41.4 7.15E+02 
410.90 205.83 869. 32.5 9.08E+02 

1572.48 786.10 471. 27.2 1. 99E+03 
1761.25 880.47· 170. 43.9 7.96E+02 
1766.21 882.95 190. 42.5 8.93E+02 
1892.69 946.18 260. 36.1 1.30E+03 
1993.46 996.57 420. 20.1 2.19E+03 
2008.42 1004.05 1415. 11.3 7.43E+03 
2387.27 1193.53 110. 44.0 6.62E+02 
3020.40 1510.35 88. 53.9 6.11E+02 
3475.33 1738.13 160. 20.2 1.18E+03 
3662.86 1832.05 157. 17.1 1.18E+03 
3821.97 1911.75 53. 35.1 4.07E+02 
3874.17 1937.90 26. 50.8 2.02E+02 

0,@ 
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• 



GAMMA SPECTROSCOPY RESULTS FROM 12/19/95 

FOR 

ICE MELT 



~· * *::::: * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* 

S P E C T R U M 
* 

R E C A L I B R A T I 0 N * 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 19-DEC~95 10:18:07 

A N A L Y S I S PARAMETERS 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels 
First channel for Search: 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

from MCA Region FULL 
0 

1.0 
1 

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 . 

• 
gular Output. 
ectral data read directly from Multichannel Analyzer ANO 

Analyzed by: dlv 

Sample Description: Eu-152 Standard 
COLLECT started on 19-DEC-95 at 08:36:07 

COLLECT Live Time: 1200. sec . 

• 



hgtrw 19-DEC-95 10:18:07 , 
p E A K ANA L Y S I S 

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

1C 80.02 39.70 1.6 29106. 5283. 14.7 
2C 91.40 45.39 1.6 24055. 2166. 20.4 
3 171.51 85.41 1.7 35632. 3111. 18.7 
4? 236.64 117.95 1.5 36429. 9239. 60.2 
5? 244.14 121.70 1.5 33939. 183103. 3.1 SE-75,SCL-000, 

C0-57 
6? 482.55 240.83 1.6 13833. 1869. 46.2 RA-224 
7? 489.96 244.53 1.6 13244. 35486. 4.5 
8? 496.10 247.60 1.6 12755. 1206. 66.7 
9 592.41 295.74 1.7 10941. 2051. 16.8 PB-214 

10? 681.31 340.18 1.7 7789. 4498. 40.8 CS-136 
11? 689.01 344.03 1.7 7329. 92209. 2.8 BA-141, 

SCM-000 
12? 694.83 346.94 1.7 6982. 2525. 66.5 
13 /35.89 367.46 1.5 7296. 2675. 10.8 
14 822.61 410.82 1.5 7018. 5589. 5.4 AU-198 
15 888.37 443.69 1.6 6573. 7644. 4.0 
16C 1128.24 563.64 1.8 5213. 999. 24.3 CS-134,SB-122 
17C 1132.56 565.80 1.8 5248. 351. 31.2 
18 1172.75 585.90 1.9 5655. 800. 30.6 
~$ 1357.53 678.32 1.9 4205. 580. 34.7 I-134,AG110M ' 
\ ~'{) 1377.41 688.26 1.8 4763. 1294. 17.8 

21 1438.61 718.88 2.4 4459. 601. 35.3 
22? 1550.79 775.00 1.9 3960. 935. 30.3 
23? 1557.79 778.51 1.9 3879. 19419. 3.0 M0-99 
24? 1564.03 781.63 1.9 3807. 575. 47.5 
25$ 1620.93 810.10 1.7 3104. 497. 56.9 I-132,C0-58 
26 1734.65 867.00 2.0 4739. 5251. 5.0 
27C 1838.46 918.95 2.1 2773. 619. 37.7 
28? 1920.35 959.94 2.1 2315. 967. 26.1 
29? 1927.87 963.70 2.1 2250. 18576. 2.7 EU-152 
30? 1934.47 967.01 2.1 2192. 531. 44.9 
31 2009.96 1004.79 2.2 1801. 1071. 14.2 
32? 2163.58 1081.69 2.2 1807. 663. 25.6 
33? 2171.32 1085.57 2.2 1757. 12280. 3.3 EU-152 
34? 2179.01 1089.42 2.2 1707. 2339. 10.3 
35? 2216.75 1108.31 2.2 1982. 874. 26.5 
36? 2223.75 1111.82 2.2 2189. 15055. 2.6 TE-129,EU-152 
37 2425.42 1212.80 2.2 1316. 1337. 10.5 
38$ 2548.33 1274.35 2.1 596. 262. 46.6 NA-22 
39 2597.85 1299.16 2.3 686. 1431. 8.1 I-133 
40? 2807.71 1404.28 2.4 302. 1025. 18.5 
41? 2815.48 1408.17 2.4 424. 18927. 1.8 EU-152,BI-214, 

SCH-000 
42C 2914.81 1457.93 2.3 65. 492. 13.2 I-135 

~··4~C 2921.18 1461.12 2.3 58. 248. 21.3 K-40 
3057.60 1529.48 3.3 65. 503. 10.4 KR-88 

Error Quotation at 1.96 sigma 



Peak Confidence Level at 95.0% 

14 Multiplets processed. 

Multiplet Analysis converged normally 
Multiplet Analysis Terminated because of no CHI-SQ improvement 

? - Multiplet Analysis converged but GFIT > 4 

ENERGY RECALIBRATION REPORT 

Old Calibration Coefficients: 

Energy= 2.560226E-07*ChA2 + 4.995286E-01*Ch +-2.746044E-01 

New Calibration Coefficients: 

Energy= 2.515461E-07*ChA2 + 4.994451E-Ol*Ch + 1.287185E-02 

0,@ 

• 

• 



* * * * * * * * * * * 

GAMMA 
* 

* * * * * * * * * 

S P E C T R U M 

* * * * * * * * * 

A N A L Y S I S 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 19-DEC-95 10:37:38 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

!ft·:~" 
\ ::.,3Ular Output. 
'''.Analysis of Spectrum saved in Disk File SD1219 

Measured by: dlv 

Sample Description: Eu-152 Standard 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 8.8840E+02 gm I Conversion Factor: 1.0000E+OO 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 19-DEC-95 at 10:20:37 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
762. seconds 

21.26 % 

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

Energy Calibration performed 19-DEC-95 
Efficiency Calibration performed 21-NOV-95 



hgtrw 

• p E A K ANA L Y S I S 

PK Centroid Energy FWHM 
channel keV keV 

1C 80.68 40.31 1.6 
2C 92.16 46.04 1.6 
3 150.90 75.38 2.0 
4$ 171.66 85.76 2.8 
5$ 176.37 88.11 2.8 
6$ 181.26 90.55 2.8 
7? 235.40 117.60 1.6 
8? 244.81 122.30 1.6 
9? 250.45 125.11 1.6 

10$ 480.08 239.84 1.6 
11$ 490.49 245.05 1.6 
12$ 496.38 247.99 1.6 
13 592.79 296.17 1.6 
14? 679.39 339.45 1.8 
15? 689.47 344.48 1.8 

16? 695.50 347.50 1.8 
17 736.35 367.91 2.3 
18 823.05 411.25 1.5 

-~ 
888.64 444.04 1.7 

1128.40 563.91 1.8 
1172.86 586.14 1.8 

22 1377.58 688.52 1.8 
23 1557.88 778.70 1.9 
24 1734.54 867.08 2.1 
25 1838.40 919.04 2.1 
26C 1918.78 959.26 2.1 
27C 1927.70 963.73 2.1 
28C 1934.20 966.98 2.1 
29 2009.89 1004.86 1.3 
30N 2171.02 1085.50 1.9 
31? 2215.53 1107.78 2.2 
32? 2223.46 1111.75 2.2 
33 2425.07 1212.68 2.0 
34 2597.44 1298.99 2.1 
35C 2804.96 1402.92 2.4 
36C 2814.89 1407.89 2.4 

37 2914.03 ·1457.55 2.5 
38 3056.61 1528.97 1.9 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

• 9 Multiplets processed. 

Backgnd 
counts 

14183. 
11603. 
15624. 
33385. 
35019. 
36713. 
18667. 
15964. 
14345. 

7245. 
6819. 
6578. 
4775. 
4129. 
3829. 

3649. 
3356. 
2549. 
2949. 
3107. 
2538. 
2223. 
2644. 
2166. 
120·1. 
1150. 
1152. 
1153. 
1073. 
2245. 

987. 
1109. 

710. 
319. 
209. 
331. 

108. 
56. 

C - Multiplet Analysis converged normally 
N - Multiplet Analysis did NOT converge 

Net Area 
counts 

2341. 
1123. 

834. 
1808. 
1875. 
1517. 
4548. 

95564. 
2281. 

681. 
18000. 

641. 
752. 

1800. 
46915. 

1257. 
1632. 
2751. 
3959. 

528. 
554. 
766. 

9399. 
2766. 

294. 
493. 

9561. 
235. 
322. 

4657. 
387. 

7816. 
631. 
792. 
351. 

9485. 

334. 
233. 

19-DEC-95 10:37:38 

Error Nuclides 
% 

20.2 
26.2 
48.1 PB-214 
33.9 
32.5 PB-214,CD-109 
34.6 
46.5 
3.0 SCL-OOO,C0-57 

81.1 
39.2 
4.4 

39.7 
28.7 PB-214 
39.3 
2.4 BA-141, 

SCM-000 
53.4 
12.3 

6.6 AU-198 
5.3 

34.6 CS-134,SB-122 
29.4 
20.3 
2.7 M0-99 
6.5 

38.2 
24.4 
3.4 EU-152 

51.9 
34.8 
5.9 EU-152 

37.5 
3.4 TE-129,EU-152 

15.8 
10.5 I-133 
23.2 
2.3 EU-152,BI-214, 

SCH-000 
15.2 I-135 
17.2 KR-88 

$ - Multiplet Analysis Terminated because of no CHI-SQ improvement 

·~•I 
' 

;~ 



? - Multiplet Analysis converged but GFIT > 4 



hgtrw 19-DEC-95 10:37:38 _...,, 
Standard 'mple: Eu-152 

ta collected on 19-DEC-95 at 10:20:37 
cayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

, AM-241 LLDc:::2.91E+01 LLDc:::2.91E+01 
TH-234 LLDc:::2.21E+02 LLDc:::2.21E+02 
TH-230 LLDc:::1.84E+03 LLDc:::1.84E+03 
XE-133 LLDc:::1.30E+01 LLDc:::1.30E+01 
CD-109 2.58E+02 +- 8.43E+01 2.58E+02 +- 8.43E+01 

SCL-000 1.01E+03 +- 3.31E+01 1.01E+03 +- 3.31E+01 

C0-57 3.34E+02 +- 1.10E+01 3.34E+02 +- 1.10E+01 
PA-234 LLDc:::9.53E+00 LLDc:::9.53E+00 
CE-144 LLDc:::1.66E+01 LLDc:::1.66E+01 
TC-99M LLDc:::1.86E+00 LLDc:::1.86E+00 
U-235 LLDc:::1.58E+01 LLDc:::1.58E+01 
CE-141 LLDc:::3.62E+00 LLDc:::3.62E+00 
KR-85M LLDc:::2.35E+00 LLDc:::2.35E+00 
XE-131M LLDc:::8.94E+01 LLDc:::8.94E+01 ;~ 
BA-139 LLDc:::1.08E+01 LLDc:::1.08E+01 

·-139 LLDc:::2.17E+00 LLDc:::2.17E+00 
-226 LLDc:::5.27E+01 LLDc:::S.27E+01 

BA-141 LLDc:::4.56E+00 LLDc:::4.56E+00 
KR-89 LLDc:::2.60E+01 LLDc:::2.60E+01 
TE-132 LLDc:::2.20E+00 LLDc:::2.20E+00 
XE-133M LLDc:::1.93E+01 LLDc:::1.93E+01 
TH-227 LLDc:::1.38E+01 LLDc:::1.38E+01 
PB-212 LLDc:::4.83E+00 LLDc:::4.83E+00 
RA-224 LLDc:::9.92E+01 LLDc:::9.92E+01 
XE-135 LLDc:::4.49E+00 LLDc:::4.49E+00 
XE-138 LLDc:::8.36E+00 LLDc:::8.36E+00 
SE-75 LLDc:::3.2SE+00 LLDc:::3.25E+00 
NP-239 LLDc:::1.38E+01 LLDc:::1.38E+01 
HG-203 LLDc:::2.52E+00 LLDc:::2.52E+00 
IR-192 LLDc:::2.36E+00 LLDc:::2.36E+00 
CR-51 LLDc:::2.07E+01 LLDc:::2.07E+01 
SCM-000 9.88E+02 +- 2.82E+01 9.88E+02 +- 2.82E+01 
BI:..211 LLDc:::1.02E+02 LLDc:::1.02E+02 
PB-214 LLDc:::7.31E+00 LLDc:::7.31E+00 
BA-133 LLDc:::3.13E+00 LLDc:::3.13E+00 
I-131 LLDc:::2.7SE+00 LLDc:::2.75E+00 
SN-113 LLDc:::3.03E+00 LLDc:::3.03E+00 
KR-87 LLDc:::4.23E+00 LLDc:::4.23E+00 
PB-211 LLDc:::7.93E+01 LLDc:::7.93E+01 
AU-198 1.93E+01 +- 1. 32E+OO 1.93E+01 +- 1.32E+00 "" tl-125 LLDc:::6.90E+00 LLDc:::6.90E+00 

-212 LLDc:::6.54E+02 LLDc:::6.54E+02 
-7 LLDc:::2.19E+01 LLDc:::2.19E+01 

HF-181 LLDc:::2.80E+00 LLDc:::2.80E+00 
RU-103 LLDc:::2.62E+00 LLDc:::2.62E+00 
KR-85 LLDc:::S.51E+02 LLDc:::S.S1E+02 



SR-85 LLD<2.41E+00 LLD<2.41E+00 
I-133 LLD<2.88E+00 LLD<2.88E+00 
BA-140 LLD<1.00E+01 LLD<1.00E+01 

1Jf·91M LLD<3.07E+00 LLD<3.07E+00 
·207 LLD<3.18E+00 LLD<3.18E+00 

' _u-208 LLD<1.11E+01 LLD<1.11E+01 
SB-124 LLD<2.94E+00 LLD<2.94E+00 
CS-134 LLD<2.89E+00 LLD<2.89E+00 
BI-214 LLD<7.24E+00 LLD<7.24E+00 
RU-106 LLD<2.77E+01 LLD<2.77E+01 
LA-142 LLD<5.85E+00 LLD<5.85E+00 
AG-110M LLD<3.22E+00 LLD<3.22E+00 
NB-97 LLD<3.11E+00 LLD<3.11E+00 
CS-137 LLD<3.43E+00 LLD<3.43E+00 
I-132 LLD<3.20E+00 LLD<3.20E+00 
W-187 LLD<1.16E+01 LLD<1.16E+01 
ZR-97 LLD<3.39E+00 LLD<3.39E+00 
ZR-95 LLD<6.24E+00 LLD<6.24E+00 
NB-95 LLD<3.43E+00 LLD<3.43E+00 
TL-210 LLD<2.27E+01 LLD<2.27E+01 
C0-58 LLD<3.42E+00 LLD<3.42E+00 
CS-136 LLD<3.52E+00 LLD<3.52E+00 
MN-54 LLD<3.51E+00 LLD<3.51E+00 
C0-56 LLD<3.55E+00 LLD<3.55E+00 
I-134 LLD<4.32E+00 LLD<4.32E+00 
TL-207 LLD<3.16E+03 LLD<3.16E+03 
Y-88 LLD<3.96E+00 LLD<3.96E+00 
AC-228 LLD<1.21E+01 LLD<1.21E+01 

~~~~~:M 
1.03E+03 +- 4.23E+01 1.03E+03 +- 4.23E+01 

LLD<4.54E+01 LLD<4.54E+01 
' ~;-91 LLD<8.51E+00 LLD<8.51E+00 
'" LLD<6.37E+00 LLD<6.37E+00 RB-89 

FE-59 LLD<5.37E+00 LLD<5.37E+00 
ZN-65 LLD<1.47E+01 LLD<1.47E+01 
SC-46 LLD<3.81E+00 LLD<3.81E+00 
TA-182 LLD<9.54E+00 LLD<9.54E+00 
I-135 LLD<9.08E+00 LLD<9.08E+00 
CL-39 LLD<5.10E+00 LLD<5.10E+00 
NA-22 LLD<2.15E+00 LLD<2.15E+00 
AR-41 LLD<4.20E+00 LLD<4.20E+00 
C0-60 LLD<1.40E+00 LLD<1.40E+00 
NA-24 LLD<1.31E+00 LLD<1.31E+00 
SR-92 LLD<l.29E+00 LLD<1.29E+00 
SCH-000 9.27E+02 +- 3.61E+01 9.27E+02 +- 3.61E+01 
CS-138 LLD<1.49E+00 LLD<1.49E+00 
K-40 LLD<1.17E+01 LLD<1.17E+01 
KR-88 LLD<1.01E+01 LLD<1.01E+01 
TL-209 LLD<1.95E+00 LLD<1.95E+00 
LA-140 LLD<5.37E-01 LLD<5.37E-01 
AL-26 LLD<4.73E-01 LLD<4.73E-01 
MN-56 LLD<1.22E+00 LLD<1.22E+00 
RB-88 LLD<2.28E+00 LLD<2.28E+00 

-------------------- --------------------
Total 4.56E+03 +- 1.11E+02 4.56E+03 +- 1.11E+02 

" Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD1219 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

,,:mtroid Energy Net Area Error Gammas/sec 
' 1nnel keV counts % 

80.68 40.31 2341. 20.2 8.60E+03 
92.16 46.04 1123. 26.2 2.04E+03 

150.90 75.38 834. 48.1 2.12E+02 
171.66 85.76 1808. 33.9 3.24E+02 
181.26 90.55 1517. 34.6 2.40E+02 
235.40 117.60 4548. 46.5 4.65E+02 
250.45 125.11 2281. 81.1 2.19E+02 
480.08 239.84 681. 39.2 8.98E+01 
490.49 245.05 18000. 4.4 2.46E+03 
496.38 247.99 641. 39.7 8.85E+01 
592.79 296.17 752. 28.7 1. 21E+02 
679.39 339.45 1800. 39.3 3.27E+02 
695.50 347.50 1257. 53.4 2.34E+02 
736.35 367.91 1632. 12.3 3.21E+02 
888.64 444.04 3959. 5.3 9.39E+02 

1128.40 563.91 528. 34.6 1.60E+02 
1172.86 586.14 554. 29.4 1.75E+02 
1377.58 688.52 766. 20.3 2.84E+02 
1557.88 778.70 9399. 2.7 3.93E+03 
1734.54 867.08 2766. 6.5 1. 28E+03 
1838.40 919.04 294. 38.2 1.43E+02 
1918.78 959.26 493. 24.4 2.49E+02 
1934.20 966.98 235. 51.9 1.20E+02 

,illri:.P 0 9 . 8 9 1004.86 322. 34.8 1.69E+02 
,s;,:215. 53 1107.78 387. 37.5 2.20E+02 
2425.07 1212.68 631. 15.8 3.83E+02 
2597.44 1298.99 792. 10.5 5.04E+02 
2804.96 1402.92 351. 23.2 2.34E+02 
2914.03 1457.55 334. 15.2 2.27E+02 
3056.61 1528.97 233. 17.2 1. 63E+02 

OH~ 



1:,//-
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* 
G A M M A S P E C T R U M A N A L Y S I S * 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 19-DEC-95 11:00:27 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 
Detector Number: 

1 
1 

I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

411Lgular Output. 
Analysis of Spectrum saved in Disk File SD0100 
Measured by: dlv 

Sample Description: Icemelter 
Geometry Description: Capsule 
Sample Size: 6.8600E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+OO 

COLLECT started on 19-DEC-95 at 10:38:51 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
603. seconds 
0.50 % 

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

Energy Calibration performed 19-DEC-95 
Efficiency Calibration performed 21~NOV-95 

• 



hgtrw 
.-!" 

p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1C 2920.34 1460.71 2.4 

Error Quotation at 1.96 sigma 
Peak Confidence Level at 95.0% 

1 Multiplets processed. 

ANA L Y S I S 

Backgnd Net Area 
counts counts 

4. 1000. 

C - Multiplet Analysis converged normally 

19-DEC-95 11:00:27 

Error Nuclides 
% 

6.4 K-40 



hgtrw 19-DEC-95 11:00:27 

ta collected on 19-DEC-95 at 10:38:51 

'

mple: Icemelter 

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

R AD I 0 N U C L I D E ANALYS I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<4.72E+00 LLD<4.72E+00 
TH-234 LLD<3.41E+01 LLD<3.41E+01 
TH-230 LLD<2.97E+02 LLD<2.97E+02 
XE-133 LLD<1.90E+00 LLD<1.90E+00 
CD-109 LLD<1.4SE+01 LLD<1.45E+01 
SCL-000 LLD<1.15E+00 LLD<1.15E+00 
C0-57 LLD<3.70E-01 LLD<3.70E-01 
PA-234 LLD<1.43E+00 LLD<1.43E+00 
CE-144 LLD<2.57E+00 LLD<2.57E+00 
TC-99M LLD<2.68E-01 LLD<2.68E-01 
U-235 LLD<2.41E+00 LLD<2.41E+00 
CE-141 LLD<5.42E-01 LLD<5.42E-01 
KR-8SM LLD<3.46E-01 LLD<3.46E-01 
XE-131M LLD<1.26E+01 LLD<1.26E+01 -,, 
BA-139 LLD<1.SSE+00 LLD<1.55E+00 

·-139 LLD<3.14E-01 LLD<3.14E-01 
-226 LLD<7.39E+00 LLD<7.39E+00 

BA-141 LLD<5.43E-01 LLD<5.43E-01 
KR-89 LLD<3.25E+00 LLD<3.25E+00 
TE-132 LLD<3.71E-01 LLD<3.71E-01 
XE-133M LLD<2.99E+00 LLD<2.99E+00 
TH-227 LLD<2.21E+00 LLD<2.21E+00 
PB-212 LLD<7.1SE-01 LLD<7.15E-01 
RA-224 LLD<7.90E+00 LLD<7.90E+00 
XE-135 LLD<3.29E-01 LLD<3.29E-01 
XE-138 LLD<1.14E+00 LLD<1.14E+00 
SE-75 LLD<5.00E-01 LLD<5.00E-01 
NP-239 LLD<2.21E+00 LLD<2.21E+00 
HG-203 LLD<4.43E-01 LLD<4.43E-01 
IR-192 LLD<3.13E-01 LLD<3.13E-01 
CR-51 LLD<3.04E+00 LLD<3.04E+00 
SCM-000 LLD<1.36E+00 LLD<1.36E+00 
BI-211 LLD<8.88E+00 LLD<8.88E+00 
PB-214 LLD<1.03E+00 LLD<1.03E+00 
BA-133 LLD<5.84E-01 LLD<5.84E-01 
I-131 LLD<4.42E-01 LLD<4.42E-01 
SN-113 LLD<5.22E-01 LLD<5.22E-01 
KR-87 LLD<8.08E-01 LLD<8.08E-01 
PB-211 LLD<1.37E+01 LLD<1.37E+01 
AU-198 LLD<4.09E-01 LLD<4.09E-01 

tl-125 LLD<1.32E+00 LLD<1.32E+00 
-212 LLD<1.04E+02 LLD<1.04E+02 
-7 LLD<3.54E+00 LLD<3.54E+00 

HF-181 LLD<4.89E-01 LLD<4.89E-01 
RU-103 LLD<3.88E-01 LLD<3.88E-01 
KR-85 LLD<9.67E+01 LLD<9.67E+01 



SR-85 
I-133 
BA-140 

,:· 91M 
-207 

.L'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 
C0-58 
CS-136 
MN-54 
C0-56 
I-134 
TL-207 
Y-88 
AC-228 
EU-152 

1/t::_':::.- 234M 
/ j;~ 91 

LLD<4.23E-01 
LLD<4.67E-01 
LLD<1.62E+00 
LLD<5.06E-01 
LLD<4.42E-01 
LLD<1.36E+00 
LLD<5.93E-01 
LLD<4.88E-01 
LLD<1.21E+00 
LLD<5.11E+00 
LLD<8.78E-01 
LLD<6.06E-01 
LLD<5.87E-01 
LLD<5.10E-01 
LLD<5.27E-01 
LLD<2.07E+00 
LLD<5.76E-01 
LLD<1.10E+00 
LLD<6.30E-01 
LLD<3.76E+00 
LLD<6.92E-01 
LLD<6.00E-01 
LLD<7.43E-01 
LLD<6.38E-01 
LLD<7.69E-01 
LLD<5.67E+02 
LLD<7.34E-01 
LLD<2.53E+00 
LLD<5.99E+00 
LLD<7.42E+00 
LLD<2.55E+00 
LLD<1.75E+00 
LLD<2.17E+00 
LLD<2.38E+00 
LLD<1.17E+00 
LLD<3.25E+00 
LLD<4.02E+00 
LLD<2.17E+00 
LLD<1.04E+00 
LLD<9.34E-01 
LLD<9.85E-01 
LLD<5.67E-01 
LLD<5.lOE-01 
LLD<2.06E+00 
LLD<7.75E-01 

LLD<4.23E-01 
LLD<4.67E-01 
LLD<1.62E+00 
LLD<5.06E-01 
LLD<4.42E-01 
LLD<1.36E+00 
LLD<5.93E-01 
LLD<4.88E-01 
LLD<1.21E+00 
LLD<5.11E+00 
LLD<8.78E-01 
LLD<6.06E-01 
LLD<5.87E-01 
LLD<5.10E-01 
LLD<5.27E-01 
LLD<2.07E+00 
LLD<5.76E-01 
LLD<1.10E+00 
LLD<6.30E-01 
LLD<3.76E+00 
LLD<6.92E-01 
LLD<6.00E-01 
LLD<7.43E-01 
LLD<6.38E-01 
LLD<7.69E-01 
LLD<5.67E+02 
LLD<7.34E-01 
LLD<2.53E+00 
LLD<5.99E+00 
LLD<7.42E+00 
LLD<2.55E+00 
LLD<l.75E+00 
LLD<2.17E+00 
LLD<2.38E+00 
LLD<l.l7E+00 
LLD<3.25E+00 
LLD<4.02E+00 
LLD<2.17E+00 
LLD<l.04E+00 
LLD<9.34E-01 
LLD<9.85E-01 
LLD<5.67E-Ol 
LLD<5.10E-01 
LLD<2.06E+00 
LLD<7.75E-Ol 

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 

2.52E+02 +
LLD<6.97E-01 
LLD<2.50E-01 
LLD<2.16E-01 
LLD<S.OOE-02 
LLD<3.00E-01 
LLD<1.23E+00 

1.84E+01 2.52E+02 +- 1. 84E+01 

Total 2.52E+02 +- 1.84E+Ol ,.. 
Error Quotation at 1.96 Sigma 
LLD Confidence Level at 95.0% 

LLD<6.97E-01 
LLD<2.50E-01 
LLD<2.16E-01 
LLD<S.OOE-02 
LLD<3.00E-01 
LLD<l.23E+00 

2.52E+02 +- 1.84E+01 



Results saved in File SDOlOO 

ALL PEAKS USED IN ANALYSIS 

• 

• 



, 

GAMMA SPECTROSCOPY RESULTS FROM 12/20/95 

FOR 

CELL 45(SOIL UNDER SORTING TABLE) 



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

G A M M A S P E C T R U M R E C A L I B R A T I 0 N * 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 20-DEC-95 12:55:39 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels 
First channel for Search: 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: . 

from MCA Region FULL 
0 

1.0 
1 

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. 

~gular Output. 
~ectral data read directly from Multichannel 

Analyzed by: dlv 

Sample Description: Eu-152 Standard 
COLLECT started on 20-DEC-95 at 12:29:52 

COLLECT Live Time: 1200. sec . 

• 

Analvzer 



hgtrw , 
p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1C 80.21 40.07 1.7 
2C 91.67 45.80 1.7 
3$ 170.85 85.35 2.9 
4$ 177.51 88.68 2.9 
5? 234.11 116.95 1.6 
6? 244.45 122.12 1.6 
7? 479.66 239.63 1.6 
8? 490.30 244.95 1.6 
9? 496.30 247.95 1.6 

10 592.72 296.13 1.5 
11? 679.12 339.31 1.7 
12? 689.36 344.43 1.7 

13? 695.33 347.41 1.7 
14 736.31 367.89 1.8 
15C 823.05 411.25 1.6 
16 888.66 444.05 1.6 
17 978.16 488.79 1.7 
18C 1128.74 564.08 1.5 
19 1173.25 586.33 1.7 

~~j{) 1358.11 678.78 1.8 
jdl 1377.84 688.65 1.6 
22? 1548.00 773.76 2.0 
23? 1558.22 778.87 2.0 
24 1621.44 810.49 2.0 
25 1735.16 867.39 2.0 
26 1838.76 919.22 2.0 
27? 1918.55 959.15 2.1 
28? 1928.34 964.05 2.1 
29 2010.43 1005.13 2.0 
30C 2171.74 1085.86 1.9 
31? 2214.87 1107.45 2.2 
32? 2224.23 1112.14 2.2 
33 2426.09 1213.19 2.3 
34C 2549.10 1274.78 1.8 
35 2598.29 1299.41 2.2 
36? 2805.84 1403.35 2.4 
37? 2816.02 1408.45 2.4 

38C 2915.25 1458.16 2.2 
39C 2921.50 1461.29 2.2 
40 3058.68 1530.01 3.1 

~T,I"t"ror Quotation at 1. 96 siqma 
ak Confidence Level at 95.0% 

12 Multiplets processed. 

ANA L 

Backgnd 
counts 

30974. 
25381. 
74542. 
79651. 
36135. 
33382. 
14339. 
13536. 
13083. 

9237. 
7702. 
7212. 

6927. 
6462. 
5308. 
5353. 
4911. 
4170. 
5236. 
3826. 
5161. 
4430. 
4526. 
3697. 
4783. 
2917. 
2473. 
2637. 
1818. 
4527. 
1974. 
2169. 
1442. 

642. 
576. 
444. 
757. 

104. 
87. 
56. 

C - Multiplet Analysis converged normally 

20-DEC-95 12:55:39 

y s I s 

Net Area Error Nuclides 
counts % 

5408. 14.6 
2384. 20.4 
3508. 33.2 
3349. 33.6 CD-109 
8249. 56.0 

187997. 2.6 SCL-OOO,C0-57 
1582. 36.4 

35883. 3.6 
1356. 40.2 
1893. 16.0 PB-214 
3708. 38.3 

93201. 2.2 BA-141, 
SCM-000 

2745. 49.7 
2873. 9.4 
5837. 7.4 AU-198 
7682. 3.6 

952. 23.1 
715. 30.9 CS-134,SB-122 
878. 26.4 
609. 30.9 

1354. 18.0 
534. 41.9 W-187,TE131M 

19236. 2.6 M0-99 
680. 29.4 I-132,C0-58 

5155. 5.1 
505. 35.9 
778. 26.6 

18509. 2.3 EU-152 
909. 16.3 

9639. 2.9 EU-152 
644. 31.3 

15311. 2.5 TE-129.EU-152 
1384. 10.7 

332. 27.1 NA-22 
1469. 7.5 

759. 19.3 
18656. 1.7 EU-152,BI-214, 

SCH-000 
420. 13.1 I-135 
269. 16.7 K-40 
550. 9.6 KR-88 



---------- :'_..:..._~-_:_~::.ated because of no CHI-SQ improvement 
? Multiplet Analysis converg,..--l ':.----- ·"'0'.,.,..,., 

• ::.~_GY RECALIBRATION REPORT 

Old Calibration Coefficients: 

Energy= 2.515461E-07*ChA2 + 4.994451E-0l*Ch + 1.287185E-02 

New Calibration Coefficients: 

Energy= 2.592328E-07*ChA2 + 4.993793E-Ol*Ch +-1.243149E-01 

OH~ 

• 
.~"" 
~ 
'·· 



, + * * * * 

GAMMA 
* 

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

S P E C T R U M A N A L Y S I S 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 20-DEC-95 13:41:25 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number:. 

1.0 
1 

Number of Background Channels: 4 on each side of peak. 
Peak Confidence Factor: 95.0% 
Multiplet Sensitivity: 3 
Identification Energy Windc: •. : ..,. - ::.. . :::::; k2'v'. 
2.:::::::::: ~ .. ::::·~ation: 1. 96 sigma uncertainty. 

LLD Calculation Performed. 
A¥1tiplet Analysis Performed. 

I '~ 
'" _,lijular Output. 

Analysis of Spectrum saved in Disk File 
Measured by: dlv 

Sample Description: Eu-152 Stan:!'-'--'--=. 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 8. 8840E+02 gm I Conversion Fact,_:;:::-. 2.. 000•::·E·<<:· 
~tandard Size: 8.8840E+02 gm 
Analysis Library file: ANLC·.:·:· 

COLLECT started on 20-DEC-95 at 12:58:03 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
756. seconds 

20.63 % 

Decayed to 0. days, 0.0000 hours BEFORE 

.::::::.:::.::.:.;:, :.:.:.._:.:.::l:"ation performed 20-DEC-95 
Efficiency Calibratior: -;2:::::::::::-:::.;::3. :::::. ::C''.' ~,r 

~~::r+- .-.+- :-:!-~T .T ;::::;:~T ------- - ... -----



hgtrw 20-DEC-95 13:41:25 
.-;· 

I 

• p E A K AN A L y s I s 

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

1C 80.03 39.84 1.6 14773. 2516. 20.7 
2C 91.57 45.61 1.6 12328. 997. 30.2 
3C 169.07 84.31 2.3 26777. 1020. 39.5 
4C 174.44 87.00 2.3 29176. 1149. 38.2 PB-214 
5? 233.60 116.55 1.6 18635. 4112. 53.3 
6? 244.11 121.79 1.6 16083. 92373. 4.2 SE-75, SCL- OU :_:, 

C0-57 
7? 248.12 123.80 1.6 15107. 4103. 80.1 
8? 479.11 239.19 1.6 7366. 631. 50.5 PB-212 
9? 489.94 244.60 1.6 7417. 17606. 3.4 

10 592.54 295.87 1.6 5406. 990. 24.4 PB-214 
11? 678.01 338.58 1.8 3999. 1915. 41.4 AC-228 
12? 688.99 344.07 1.8 3758. 45953. 3.1 BA-141. 

SCM-000 
13? 693.73 346.44 1.8 3655. 1785. 59.8 
14 735.90 367.51 1.9 3500. 1456. 13.9 
15 822.58 410.83 1.8 3190. 2832. 7.2 AU-198 

16 888.39 443.72 1.8 2787. 3929. 5.2 
17 977.55 488.29 1.9 2697. 410. 40.4 ~\ 

-~$ 
1128.09 563.55 1.7 2511. 466. 43.3 CS-134.SB ) 
1172.77 585.89 2.0 2689. 490. 34.8 
1357.83 678.43 1.2 2595. 269. 62.8 AG110i·~ 

21 1377.58 688.30 1.9 2097. 732. 20.7 
22C 1547.07 773.07 2.0 2267. 266. 44.2 I-132,W-187, 

TE131M 
23C 1557.78 778.43 2.0 2287. 9529. 3.6 M0-99 
24 1620.65 809.87 1.9 2046. 372. 40.8 I-132,C0-58 
25 1734.55 866.85 1.9 2095. 2723. 6.5 
26C 1916.74 958.01 2.2 1357. 352. 26.0 
27C 1927.84 963.56 2.2 1501. 9127. 3.1 EU-152 
28 2009.77 1004.56 2.2 969. 494. 22.3 
29C 2160.38 1079.93 2.3 907. 312. 32.2 
30C 2171.24 1085.37 2.3 895. 6324. 4.3 EU-152 
31C 2179.05 1089.28 2.3 887. 1155. 13.0 
32? 2214.42 1106.98 2.3 1025. 344. 38.3 
33? 2223.71 1111.63 2.3 1169. 7736. 3.5 TE-129,EU-152 
34 2425.37 1212.58 2.3 499. 663. 12.9 
35 2597.90 1298.97 2.2 280. 740. 10.3 I-133 
36C 2804.71 1402.53 2.5 98. 402. 20.3 
37C 2815.39 1407.88 2.5 79. 9368. 2.4 EU-152,BI-214, 

SCH-000 
38C 2822.63 1411.50 2.5 66. 266. 34.3 
39 2914.34 1457.44 1.6 108. 277. 17.6 I-135 
40 3058.53 1529.67 4.3 42. 245. 15.5 KR-88 

-~ 

41 3285.17 1643.22 1.6 11. 11. 117.4 CL-38 

• Error Quotation at 1.96 sigma 
Peak Confidence Le-v-;:!. Ar"" f\0. -·- -- . - -



11 Multiplets processed. 

C Multiplet Analysis convergE::. :~:::.--::-.~--~-. 
'-"' ··-------- -----·-·--- -=--~"1Ylinated because of no CHI-SQ improvement 

Multiplet Analysis con'.-:::: . .:..:. :_ -~ :::-::-

~: ... ~ 



hgtrw 20-DEC-95 13:41:25 

•
mple: Eu-152 Standard 
ta collected on 20-DEC-95 at 12:58:03 

Decayed to 0. days, 0.0000 hours BEFO~Z 

~ A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Nuclide 

. ...J4-241 
TH-234 
..:..1:1-230 
XE-133 
,_:o-109 
SCL-000 

---- - -

PA-234 
:_.tc-l44 
TC-99M 
u-:,us 
CE-141 
- -. ':·5M ----
XE-131M 
-<A-139 

·-139 
---- ..:..:'.:· 
BA-141 
~:R-89 

TE-132 
c"·_':'_- .i. :' 5M 
TH-227 
PB-212 
RA-224 
AE-135 
XE-138 
.:=.t::-/:J 

NP-239 
rl~~- L U 3 
IR-192 
•...:R-51 
SCM-000 
,tjJ..~.il.l. 

PB-214 
~-Ll-- .!.~ ~ 

I-131 
0...: j,j- i I ~ '-'"', .............. 
KR-87 
. ~ . . . . -. ... --- ·"' . -- ---
AU-198 ·-' /~. ---

-212 
--
HF-181 
.... - ... -. -.- ---
KR-85 

Activity Concentration in oCi /am 
Decay 

Measured Error corrected Error 

LLD<2.86E+01 LLD<2.86E+01 
LLD<2.20E+02 LLD<2.20E+02 
LLD<1;83E+03 LLD<1.83E+03 
LLD<1.31E+01 LLD<1.31E+01 
LLD<1.11E+02 LLD<1.11E+02 

9.74E+02 +- 4.32E+01 9.74E+02 +- 4.32E+Oi 
___ .::E+02 +- 1.43E+01 3.23E+02 +- 1.43E+01 

LLD<9.45E+00 LLD<9. 45E+0'.' 
LLD<1.64E+01 LLD<1.64E+01 
LLD<1.94E+00 LLD<1.94E+:JU 
LLD<1.58E+01 LLD<1.58E+01 
LLD<3.60E+00 LLD<3. 60E+C< 
LLD<2.34E+00 LLD<2.34E+00 
LLD<8.87E+01 LLD<8.87E+G:!. 
LLD<1.07E+01 LLD<1.07E+01 
LLD<2.15E+00 LLD<2 .15E+C<' 
LLD<5.34E+01 LLD<5.34E+01 
LLD<4.54E+00 LLD<4. 54E.;..>:.i 
LLD<2.74E+01 LLD<2.74E+01 
LLD<2.18E+00 LLD<2 .18E•'~"-' 
LLD<1.79E+01 LLD<1.79E+01 
LLD<1.36E+01 LLD<1.36E+Ol 

5.63E+00 +- 2.85E+00 5.63E+00 +- 2.8SE+00 
LLD<9.70E+01 LLD<9.70E+01 
LLD<4.00E+00 LLD<4.00E+00 
LLD<8.39E+00 LLD<8. 39E+t_,._. 
LLD<3.24E+00 LLD<3.24E+00 
LLD<1.37E+01 LLD<1.37E+02. 
LLD<2.36E+00 LLD<2.36E+00 
LLD<2.37E+00 LLD<2.37E+00 
LLD<2.07E+01 LLD<2.07E+01 

9.68E+02 +- 3.33E+Ol ~. ~~.!::!. ..... '...:'~ 
_.__ 3 . .3.3~ ..... ,~·,::_ 

.LLD<9.65E+01 LLD<9.65E+01 
LLD<7.21E+00 LLD<7.21E+Ou 
LLD<3.16E+00 LLD<3.16E+00 
LLD<2.74E+00 LLD<2.74E+0U 
LLD<3.01E+00 LLD<3.01E+00 
LLD<4.57E+00 LLD<4. 57E+•_,;_, 
LLD<8.15E+01 LLD<8.15E+01 

1.98E+01 +- 1.48E+OU l.~~.l:!:+Ul +- l.4~J:;+UU 

LLD<6.91E+00 LLD<6.91E+00 
LLD<6.62E+OL. LLD<6.62~+U2 

LLD<2.22E+01 LLD<2.22E+01 
LLD<2.91E+00 LLD<2.91E+00 
~LD<2.66E+00 LLD<2.66E+00 
LLD<5.87E+02 LLD<5. 87E+'-··~ 



SR-85 LLD<2.57E+OO LLD<2.57E+00 
I-133 LLD<2.93E+00 LLD<2.93E+00 
3A-140 LLD<1.03E+01 LLD<1.03E+01 

~ 91M LLD<3.33E+00 LLD<3. 33E+OC; 
-L.o·; LLD<2.92E+00 LLD<2.92E+00 

"-J...J-208 LLD<1.02E+01 LLD<1. 02E+i:·::. 
_::!.-1~4 LLD<2.70E+00 LLD<2.70E+00 
CS-134 LLD<2.71E+00 LLD<2. 71E+Co·_, 
...... ; - .·: ~ LLD<7.24E+00 LLD<7.24E+00 
RU-106 LLD<2.77E+01 LLD<2. 77E+l<: .. 
.. - -· - - .. _,LD<5.44E+00 LLD<5.44E+00 
AG-110M LLD<2. 99E+0':' .L:l...:l.) < .. ...:: .. :;; ::~!:!: ~ :_i () 

_;B- 97 LLD<3.23E+00 LLD<3.23E+00 
CS-137 LLD<3.20E+00 LLD<3.20E-:: 
- --- .:...LD<2.99E+00 LLD<2.99E+00 
W-187 LLD<1.06E+01 LLD<1.06E+~::. 

.:...,LD<3.44E+00 LLD<3.44E+00 
ZR-95 LLD<5.86E+00 LLD<5. 86£: -::'::.. 
.. ;~_a~:;. --- -- LLD<3.37E+00 LLD<3.37E+00 
TL-210 LLD<2.23E+01 LLD<2.23Etv.:. 
C0-58 4.95E+00 +- 2.02E+00 4.95E+00 +- 2.02E+00 
CS-136 LLD<3.29E+00 LLD<3. 29E+C.Jo .. 
.... ~ ~'' - - 1:...LD<3.43E+00 LLD<3.43E+00 - --- -.- -

C0-56 LLD<3.73E+00 LLD<3. 73E+U 1_' 

.i.,-~.:;-: 1:...LD<3.97E+00 LLD<3.97E+00 
TL-207 LLD<3.28E+03 LLD<3.28E.,._.:. 

.:....,LD<3.68E+00 LLD<3.68E+00 
AC-228 LLD<1.15E+01 LLD<1.15E+Ol 
EU-152 9.79E+02 +- 3.87E+01 9.79E+02 +- 3.87E+Ol 

f"k-::~ 234M LLD<4.58E+Ol LLi)<4. ~b!!+Ul 
''i 

.:....LD<9.02E+00 LLD<9.02E+00 i (J- ::"..:. 
""':RB-89 LLD<6.42E+00 LLD<6. 42E: ._ .. _. 

L"L" -- t-_ ! - ~ LLD<5.72E+00 LLD<5.72E+00 -- --
ZN-65 LLD<1.63E+01 LLD<1. 63E-;- .. ·..:.. 
,_-;,_ - .. .:....,LD<3.45E+00 LLD<3.45E+00 
TA-182 LLD<1.02E+01 LLD<1. 02E.o- ~:::_ 

- -- - _,i.JD<8.57E+00 LLD<8.57E+00 
CL-39 LLD<5.42E+00 LLD<5. 42E .... :-' -~ 

. ~ - -- .:....LD<2.03E+00 LLD<2.03E+00 - ·--
AR-41 LLD<3.99E+00 LLD<3.99E+UU 
-- -- l...:LD<l.45E+00 LLD<l.45E+00 
NA-24 LLD<1.26E+00 LLD < 1 . 2 6 E .... _, '-

" , LLD<l.41E+00 LLD<l.41E+00 --. .. -
SCH-000 9.15E+02 +- 3.61E+Ul . . . ·- . . . ' ' .=/. ~...)~~ ...... ·~ 

.. - . - -- .:..:LD<l.l9E+00 LLD<l.l9E+00 -- ---
K-40 LLD<1.08E+01 LLD<l. OSE-:-· .. ·..:.. 
.· - - .... --- :.....:..J)<8.30E+00 LLD<8.30E+00 ---- --
TL-209 LLD<l.49E+00 LLD<l. 49E+l<-
-- - --- _LD<6.38E-01 LLD<6.38E-01 
AL-26 LLD<2.12E-01 LLD<2 .12E<<:. 
... -.... - ...... .,..._ LLD<1.31E+00 LLD<1.31E+00 - -· - -
RB-88 LLD<1.72E+00 LLD<l. 72E·~<-

Total 4.19E+03 +- 7.74E+01 4.19E+03 +- 7.74E+01 

Error Quotation at 1.96 Sigma 
:=...:=...: .::.. ___ ..:: idence Level at 95.0% 



Results saved in File SD1220 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

,.---ntroid Energy Net Area Error Gau.:..-.: • .:._ .. 

· 1nnel keV counts % 

80.03 39.84 2516. 20.7 9.87E+03 
91.57 45.61 997. 30.2 1.90E+03 

169.07 84.31 1020. 39.5 1.91E+02 
174.44 87.00 1149. 38.2 1.99E+02 
233.60 116.55 4112. 53.3 4.25E+02 
248.12 123.80 4103. 80.1 3.98E+02 
489.94 244.60 17606. 3.4 2.41E+OJ 
592.54 295.87 990. 24.4 1. 59E+02 
678.01 338.58 1915. 41.4 3.47E+02 
693.73 346.44 1785. 59.8 3.31E+02 
735.90 367.51 1456. 13.9 2.86E+02 
888.39 443.72 3929. 5.2 9.31E+02 
977.55 488.29 410. 40.4 1.07E+02 

1128.09 563.55 466. 43.3 1.41E+O::: 
1172.77 585.89 490. 34.8 1.54E+02 
1357.83 678.43 269. 62.8 9.83E+0l 
1377.58 688.30 732. 20.7 2.72E+02 
1547.07 773.07 266. 44.2 1.11E+02 
l557.78 778.43 9529. 3.6 3.98E+03 
1734.55 866.85 2723. 6.5 1. 26E+OJ 
::.916.74 958.01 352. 26.0 1.78E+02 
2009.77 1004.56 494. 22.3 2. 60E•C.;:.:: 
..::.!.60.38 1079.93 312 . 32.2 1.74E+02 

l#:r;·'ft79. OS 1089.28 1155. 13.0 6.48£-;-~-

.P.n4 .42 1106.98 344. 38.3 1.96E+02 
2425.37 1212.58 663. 12.9 4.03E~::::.:: 

.;.."597.90 1298.97 740. 10.3 4.71E+02 
2804.71 1402.53 402. 20.3 2.68E-'--""" 
_::22.63 1411.50 266. 34.3 1.78E+02 
2914.34 1457.44 277. 17.6 1.88E+U:.:: 
::..-::.58 .53 1529.67 245. 15.5 1.71E+02 
3285.17 1643.22 11. 117.4 7.67E+00 

0:@ 



ro."t ~~ 
"'11 ft.,- .Jeri!. ~ ~ 

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

G A M M A S P E C T R U M A N A L Y S I S * 
* * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

·:ANBERRA SPECTRAN-AT V4. 2a 

hgtrw 20-DEC-95 14:05:02 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
-:--.• - r. -· .......... --~ --- "-Tumber 1 I 
- -- --- '· ,_ ·-- '-'.... ...,. : 
Spectrum Size: 4096 cha.:.~~~::::..:... 

~~Yst channel for Search: 0 
Adaptive smoothin~; ;:.:::::::::::~:·::.:.. 

ADC Unit Numbe~. 
Geometry Number: 1 

:::-::..:.~:-~--:.:::: -:-:_ .=::-=::-:---c:::-:.-_::.:-~-.:::. ·.'::hannels: 4 on each side of peak. 
Peak Confidence Fa--~~: :~.:~ 
~~ltiplet Sensitivity: 3 
Identification Ener---- ·~-:_:-_:.:··- :. . :: :::::·:-
.=:.::..::. -~·.::. ·.:·:.::.::.::::.i·..::~: :.:. . 96 sigma uncertainty. 

LLD Calculation Perfc:::..: .. :.:.:.. 
::..:..::.:..:..::...::...:..:. ::.nalvsis Performed . 

• gular Output. 
Analysis of Spectrum sa'.-:::::! 
Measured by: dlv 

Sample Description: C- 4 ;:;:, sc::::·:.2·:.2:~·:.2:.: 

?..: .... ---

_- -···- __ . ____ :.:. .:...::... :..:... ---. ::::.Dsule Type Marinelli Beaker 
Sample Size: 6 .1900E+02 ·;":-:-· ·~_:-~=·!~"'=~-~~·=·!~ ::o~~=-c·::-~: 

~=~~dard Size: 8.8840E+02 gm 
Analysis Library fil~: _~....:;:~:: c:: 

~~arted on 20-DEC-95 at 13:50:14 

COLLECT Live Time: 
?.eal Time: 
Dead Time: 

600 .. sec-:-::.=.:: 
601. seconds 
0.17 % 

Decayed to 0. days, 0.0000 hours 

_:_:..:.:.:. -~-· :_: __ .:_.:..::...:::..=:tion oerformed 20-DEC-95 
Efficiencv Calibra~.:..:.:::. ==-.:...-::::.-:-:.:.::. :.:. :~::-·.-

• 

-, ,·-i {", {"i ,-,-;::;....I. ;·, ,--, -- . ·-· - -· --- ~ . ·-· ·-· 



hgtrw 

~ p E A K 

~ 

- -- --------- ------ -· ~ 

channel keV keV 

1 477.77 238.52 1.8 
2C 591.21 295.21 1.6 
~ 704.64 351.88 1.5 
4 1219.25 609.13 2.3 
5 1323.80 661.41 1.0 
6 2920.92 1460.73 1.1 

~rror Quotation at 1.96 sigma 
Peak Confidence~=~=~ ~~ ~5_8~ 

ANA L 

Backqnd 
counts 

55. 
32. 
19. 

6. 
10. 
2. 

. ----------- -=--~--:::.:':sis converged normally 

~: .. 
~' .. -: 

k,Y 

20-DEC-95 14:05:02 

y s I s 

Net Area Error Nuclides 
counts "-

103. 30.0 PB-212 
27. 75.7 PB-214 
51. 37.0 BI-211,PB-214 
29. 45.3 BI-214 
15. 81.7 CS-137 
73. 23.9 K-40 



hgtrw 20-DEC-95 14:05:02 

•

mple: C-45 screened soil 
ta collected on 20-DEC-95 at 13:50:14 

Decayed to 0. days, 0.0000 he~~~~~?:~~ - -------.. --- ....... .., ___ -- . 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

AM-241 
TH-L34 
TH-230 
... ~ - ' -- --

~=-.-... ---
CD-109 

.... ---- - - -
C0-57 
--- ---
CE-144 
': - '-< '-'!'!V! - - - ... -. 

U-235 
:S:.-141 

KR-85M 
--- - ---

BA-139 ·-- ·-· ---
-226 

"""'D- ·, .:...1 I --- ---
KR-89 

--- ---
XE-133M 

. - -- -- - -

PB-212 . ~ . . . ... -- .. ---- ---
XE-135 

:! H- ! .... --- ---
SE-75 
--- ---
HG-203 
... 
--. 

CR-51 
~' ·;._ . .;- ...... 
BI'-211 

BA-133 
-- ---

SN-113 
.... ------ - . 

PB-211 
--- -- -

4r~= E-7 
- H- I )oC I --- ---
RU-103 
~ .... .&. .... -- ............ : 

• -,-'"'! +'""'! ;"' ---- -- . - ~ ,." 

Measured 

LLD<3.58E+00 
LLD<2.70E+01 
LLD<2.50E+02 
LLD<1.70E+00 
LLD<1.19E+Ol 
LLD<6.83E-01 
LLD<2.27E-01 
.:....LD<9.48E-01 
LLD<1.75E+00 
LLD<2.18E-01 
LLD<1.72E+00 
LLD<3.77E-01 
LLD<2.52E-Ol 
:...;i..iD<8.80E+00 
LLD<9.04E-Ol 
l:LD<1.84E-01 
LLD<5.62E+00 
LLD<5.48E-01 
LLD<2.19E+00 
LLD<2.16E-01 
LLD<2 .15E+(i:~ 
.:::CLD<1.98E+00 

1. 31E+00 +-
LLD<7.46E+00 
LLD<2.01E-Ol 
LLD<6.73E-01 
LLD<3.37E-01 
_:;:_Jk1. 69E+00 
LLD<2.92E-Ol 
:.:,LD<2. BSE-01 
LLD<2.53E+00 
.'.__.LD<1.11E+00 

1.10E+01 +-
_,E+OO +-

LLD<7.54E-01 
:=.,LD<2.92E-01 
LLD<3.49E-01 
.:...LD<5.95E-01 
LLD<9.24E+00 
_LD<2.88E-01 
LLD<8.54E-Ol 
LLD<7.22E+01 
LLD<2.57E+00 
LLD<3.73E-01 
LLD<2.96E-01 
LrLD<8.20E+01 

Concentration in pCi /gm 
Decay 

Error corrected Error 

LLD<3.58E+00 
LLD<2.70E+01 
LLD<L.5UE+O~ 

LLD<1.70E+00 
LLD<l.l9E+Ol 
LLD<6.83E-01 
LLD<2.27E-Ol 
LLD<9.48E-01 
LLD<l.75E+00 
LLD<2.18E-01 
LLD<1. 72E+u·_· 
LLD<3.77E-01 
LLDc::2. 5LE-Ol 
LLD<8.80E+00 
LLD<9.U4E-0l 
LLD<1.84E-01 
l..Ji..JJ...:::-1. t·JL~TU\1 

LLD<5.48E-01 
LLLk:.:! .l~~+UU 
LLD<2.16E-01 
.L_:.;__;~~~- ~ . l 5 :s + f_) f) 

LLD<1.98E+00 
3.97E-01 1. 31E+U'J .:.: • .;.: j.:::::.:- ,_; ~ 

LLD<7.46E+00 
LLD<:2. OlE-lH 
LLD<6.73E-01 
LLD<3.37E-01 
LLD<1.69E+00 
LLD<2.92E-0l 
LLD<2.85E-01 
LLD<2.53E+00 
LLD<1.11E+00 

4.07E+00 1.10E+Ol +- 4. 07E+Ci(' 
4.76E-01 1.29E+00 +- 4.76E-01 

LLD<7 .54E-·-'-'-
LLD<2.92E-01 
LLD<3.49E-Oi. 
LLD<5.95E-01 
LLLk::; . :i4~+iJ \J 

LLD<2.88E-01 
LLDd3. 54E-Ol 
LLD<7.22E+01 
LLD<2. 57E-<<' 
LLD<3.73E-01 
LLD<2.96E-Ol 
LLD<8.20E+01 



SR-85 
l-133 
=-·~ 2_40 

''HM 
Jll ; 

.L.'L-208 
"a-- : ~·.;.l -- ---
CS-134 

LLDc::3.59E-01 
LLDc::3.35E-01 
LLDc::1.32E+00 
LLDc::2.88E-01 
LLDc::3.09E-01 
LLDc::1.32E+OG 
LLDc::3.05E-01 
LLDc::4.45E-01 

LLDc::3.59E-01 
LLD<3.35E-01 
LLDc::1.32E+00 
LLDc::2.88E-Ol 
LLDc::3.09E-01 
!..:!..:! . ..'"":. ~ ... .:: .t..::. ~ ·-· ·-· 
LLDc::3.05E-01 
LLDc::4.45E-0l 

--- --- ___ ::::-<-00 +- 4.91E-01 1.08E+00 +- 4.91E-01 
RU-106 

AG-110M 

CS-137 
. - ..... 

..... ---
W-187 

ZR-95 

TL-210 

CS-136 

C0-56 

TL-207 

AC-228 
-

r~.~.234M 
''-'""('· .. ::.:.. 

RB-89 

ZN-65 
.SC-46 
TA-182 
- - ..... -...;..- ~,;:::::-

CL-39 

AR-41 
C0-50 
NA-24 
3R-92 
SCH-000 
I :-,-138 
K-40 
:.·R:..8H 
TL-209 
LA-140 
AL-26 
'''iN-56 
~B-88 

LLDc::3.44E+00 
i...LDc::4.67E-01 
LLDc::4.88E -
LLDc::4.87E-01 

2.68E-01 +
LLDc::2.97E-01 
LLDc::1.04E+OU 
LLDc::3.72E-01 
LLDc::5.62E-01 
LLDc::3.15E-01 
LLDc::1.53E+00 
~LDc::2.51E-01 
LLD<4.17E-01 
.:...LDc::3.70E-01 
LLDc::3.26E-01 
~LD<3.52E-01 
LLDc::3.32E+0~ 

.L.LDc::4.73E-01 
LLDc::1.73E+00 
.:....:..Dc::3.91E+00 
LLDc::5.03E+UC 
.:.....LD<1.09E+00 
LLDc::6.71E-01 
.!....LD<7.76E-01 
LLD<1.17E+00 
LLDc::4.12E-01 
LLDc::1.37E+00 
LLD<1.47E+00 
LLDc::7.15E-01 
LLDc::3.60E-01 
LLD<4.06E-01 
LLD.::4.81E-01 
LLDc::4.05E-01 
LLD<5.83E-01 
LLD<1.56E+OD 
LLDc::4.17E-01 

2.04E+01 +
LLDc::3.60E+OO 
LLDc::2.76E-01 
LLDc::3.03E-01 
LLDc::2.41E-01 
LLDc::9.04E-01 
LLDc::2.55E+00 

LLD<4.67E-01 
' . ~ ' ---· -. - .. - -- --

LLD<4.87E-01 
2.19E-01 ~.6HE-0l 

LLDc::2.97E-01 
LLlJ<l.U4!::+U0 
LLDc::3.72E-01 
LLD<S. 62E- ()2. 

LLDc::3.15E-01 
LLDc::1. 53E·<":.:· 
LLDc::2.51E-01 
LLD<4.17E-Ol 
LLDc::3.70E-01 
LLD<3.26E-Ul 
LLDc::3.52E-01 
LLD<3.32E+0~ 

LLDc::4.73E-01 

LLDc::3.91E+00 

LLDc::1.09E+00 
LLDc::6.71E-Ol 
LLDc::7.76E-01 
LLD<1 .1 7E+GC• 
LLD<4.12E-Ol 
LLD<1. 3 7E+0•=• 
LLD<1.47E+OO 
LLD<7.15E-01 
LLD<3.60E-01 
LLD<4.06E-01 
LLD<4.81E-01 
LLDc::4·. OSE-01 
LLD<5.83E-01 
- - - - - . - .. -· L L.! ... ..! ~- ...:.. • :; ~ ,t: -!- : • ...: f.) 

LLD<4.17E-01 
4.92E+00 2.04E+0l 

LLDc::3.60E+00 
LLDc::2.76E-01 
LLDc::3.03E-01 
LLDc::2.41E-01 
LLDc::9.04E-01 
LLDc::2.55E+OO 

Error Quotation at 1.96 Siqma 
___ -=~~~dence Level at 95.0% 

•· ,, ! : ----- --

···-- -·-· 
- J- ............ ' 

- + - .:.... .............. • 



Results saved in File SDOlOl 

• 

• 

• 



~~ntroid 
~nnel 

591.21 
OH~ 

PEAKS NOT USED IN ANALYSIS 

Enerqv Net Area Errc~ 

keV counts % 

295.21 27. 75.7 4.40E+00 



GAMMA SPECTROSCOPY RESULTS FROM 1/22/96 

FOR 

IT CORP VAN AND BREAK TRAILER 

'~ 
_J,..V 



o:•• ()Pt,ly I]._, -tv. I '/-z,'l_ 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

• 
* 

G A M M A s p E c T R u M R E c A L I B R A T I 0 N * 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 22-JAN-96 09:59:58 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels 
First channel for Search: 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

from MCA Region FULL 
0 

1.0 
1 

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. 

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-JAN-96 at 08:59:44 

COLLECT Live Time: 1059. sec . 

• 

'~i 



hgtrw 22-JAN-96 09:59:58 , 
p E A K ANA L y s I s 

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

1C 79.76 39.71 1.6 26176. 4188. 8.6 
2C 91.26 45.45 1.6 21208. 2050. 11.8 
3$ 150.15 74.87 1.2 23159. 1046. 22.6 PB-214 
4C 169.22 84.39 2.8 59585. 3480. 10.3 
5C 174.55 87.05 2.8 63661. 3459. 10.4 PB-214,CD-109 
6C 180.93 90.24 2.8 68535. 2332. 12.1 
7? 236.38 117.93 1.6 31938. 8881. 25.5 
8? 243.90 121.69 1.6 27841. 161970. 1.9 SE-75,SCL-000, 

C0-57 
9? 248.82 124.15 1.6 25163. 4716. 45.6 

10? 483.15 241.21 1.6 12240. 1421. 28.4 RA-224,PB-214 
11? 489.71 244.49 1.6 11777. 31055. 2.1 
12? 495.17 247.22 1.6 11391. 1240. 32.2 
13 592.10 295.65 1.5 7480. 1532. 8.8 PB-214 
14 659.05 329.11 1.9 6331. 596. 20.4 LA-140 
15? 680.45 339.80 1.7 7905. 3466. 20.1 CS-136 
16? 688.75 343.95 1.7 8761. 79461. 1.0 BA-141, 

SCM-000 
17 735.63 367.38 1.6 5727. 2617. 5.0 
18 822.39 410.74 1.6 6133. 4966. 2.9 

~·~ 888.05 443.55 1.7 6009. 6833. 2.2 . ~r.s 
\ _.';'f.. 977.34 488.19 1.8 4260. 918. 11.4 TE-129 

21 1127.85 563.43 1.9 5700. 1123. 11.5 CS-134,SB-122 
22 1172.61 585.81 1.6 4114. 873. 11.8 
23 1357.31 678.17 1.3 4474. 310. 35.4 I-134,AG110M 
24 1377.37 688.20 2.0 3885. 1050. 9.9 
25C 1438.34 718.69 2.0 4171. 569. 20.0 
26C 1446.19 722.62 2.0 4115. 402. 21.4 SB-124,!-131 
27? 1549.37 774.22 2.0 3915. 692. 19.4 TE131M 
28? 1557.45 778.26 2.0 3926. 17250. 1.4 M0-99 
29 1620.58 809.84 2.0 3601. 475. 21.4 I-132,C0-58 
30 1734.34 866.75 1.9 4104. 4812. 2.6 
31C 1838.00 918.61 1.8 2014 .. 440. 16.4 
32 1851.90 925.56 1.3 1786. 231. 28.3 
33? 1920.11 959.70 2.1 2296. 719. 14.0 
34? 1927.54 963.41 2.1 2405. 16266. 1.2 EU-152 
35 2009.70 1004.53 2.2 1723. 973. 7.9 
36? 2170.91 1085.20 1.9 4204. 8530. 1.6 EU-152 
37? 2216.12 1107.83 2.2 1681. 816. 12.6 
38? 2223.42 1111.49 2.2 1914. 13373. 1.3 TE-129,EU-152 
39 2425.07 1212.43 2.3 1164. 1293. 5.3 
40 2548.20 1274.08 1.9 658. 267. 17.7 NA-22 
41 2597.44 1298.73 2.0 566. 1238. 4.4 I-133 
42C 2807.26 1403.80 2.4 318. 820. 8.0 
43C 2815.16 1407.76 2.4 440. 16635. 0.9 EU-152,BI-214, 

F SCH-000 
~c 2914.10 1457.32 2.7 69. 426. 6.6 I-135 

-i5C 2920.90 1460.73 2.7 55. 243. 9.3 K-40 
46 3058.00 1529.40 3.8 63. 458. 5.6 KR-88 



Error Quotation at 1.00 sigma 
Peak Confidence Level at 95.0% 

~11 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 

Old Calibration Coefficients: 

Energy= 2.592328E-07*ChA2 + 4.993793E-01*Ch +-1.243149E-01 

New Calibration Coefficients: 

Energy= 2.406774E-07*ChA2 + 4.994960E-01*Ch + 1.196646E-01 

OH~ 

~ 

~ 



* * * * * * * * * * * 
GAMMA 

* 

So"'rt~ 
* * * * * * * * * * * * * * * * * * 

S P E C T R U M A N A L Y S I S 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 22-JAN-96 10:59:11 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
~~\ 
\,..,, ... 0~lar Output. 

Analysis of Spectrum saved in Disk File SD2122 
Measured by: dlv 

Sample Description: Eu-152 Standard 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 8.8840E+02 gm I Conversion Factor: 1.0000E+00 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 22-JAN-96 at 10:15:47 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
761. seconds 

21.16 % 

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

Energy Calibration performed 22-JAN-96 
Efficiency Calibration performed 21-NOV-95 



hgtrw 22-JAN-96 10:59:11 ~'. 

• PEAK ANA L Y S I S 

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

1C 80.44 40.30 1.6 14401. 2564. 10.3 
2C 91.80 45.97 1.6 11758. 1170. 13.7 
3C 170.89 85.48 3.0 39198. 1022. 24.6 
4C 176.16 88.12 3.0 41724. 1136. 23.7 PB-214,CD-109 

5? 234.00 117.01 1.6 17762. 4221. 29.5 
6? 244.42 122.22 1.6 15462. 92314. 2.5 SCL-OOO,C0-57 

7? 248.26 124.14 1.6 14616. 3972. 50.3 
8? 490.11 244.99 1.5 8030. 16753. 1.1 
9 592.33 296.07 1.4 5645. 811. 15.4 PB-214 

10? 678.03 338.90 1.8 4147. 1691. 22.2 AC-228 

11? 689.04 344.41 1.8 3833. 45820. 1.4 BA-141, 
SCM-000 

12? 693.90 346.84 1.8 3695. 1549. 30.6 
13 735.97 367.86 2.1 3240. 1281. 7.6 
14 822.53 411.13 1.7 3094. 2848. 3.6 AU-198 

15 888.20 443.96 1.7 3305. 3790. 2.9 

16 977.37 488.54 1.2 2380. 470. 16.7 
17C 1127.73 563.72 2.1 3055. 442. 20.2 CS-134,SB-122 

18C 1132.92 566.32 2.1 3044. 212. 22.7 /~ 

19 1356.45 678.10 1.6 2480. 365. 22.7 I-134,AG110M 

·~ 
1377.19 688.48 1.9 2466. 765. 11.4 
1557.25 778.54 1.9 2935. 9308. 1.4 M0-99 

22 1619.81 809.84 2.4 1831. 373. 19.3 I-132,C0-58 
23 1733.97 866.95 2.0 2326. 2602. 3.6 
24 1837.86 918.93 1.7 1151. 215. 25.2 
25$ 1915.96 958.02 2.2 1232. 356. 17.0 
26$ 1927.10 963.59 2.2 1164. 9344. 2.0 EU-152 
27$ 1933 ·. 97 967.03 2.2 1121. 336. 18.8 
28 2009.28 1004.72 2.2 682. 511. 9.0 
29$ 2159.87 1080.09 2.3 933. 309. 11.9 
30$ 2170.36 1085.34 2.3 918. 6134. 2.1 EU-152 
31$ 2178.01 1089.17 2.3 907. 1205. 4.8 
32C 2212.77 1106.57 2.2 1017. 286. 19.2 
33C 2222.73 1111.55 2.2 1168. 7745. 1.7 TE-129,EU-152 
34 2424.39 1212.51 2.6 564. 674. 6.9 
35 2546.74 1273.77 3.5 285. 200. 16.0 NA-22 
36 2596.32 1298.59 2.4 242. 791. 4.9 I-133 
37C 2803.27 1402.23 2.4 173. 380. 9.3 
38C 2814.07 1407.64 2.4 277. 9372. 1.2 EU-152,BI-214, 

SCH-000 
39 2913.01 1457.20 2.6 115. 259. 9.7 I-135 
40 3055.85 1528.75 2.4 47. 252. 8.0 KR-88 

-;Jh., 

~ror Quotation at 1. 00 sigma 
ak Confidence Level at 95.0% 

9 Multiplets processed. 

c - Multiplet Analysis converged normally 



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



hgtrw 22-JAN-96 10:59:11 
,~, 

.mple: Eu-152 Standard 
ta collected on 22-JAN-96 at 10:15:47 

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

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<2.87E+01 LLD<2.87E+01 
TH-234 LLD<2.21E+02 LLD<2.21E+02 
TH-230 LLD<1.81E+03 LLD<1.81E+03 
XE-133 LLD<1.30E+01 LLD<1.30E+01 
CD-109 1.56E+02 +- 3.72E+01 1.56E+02 +- 3.72E+01 

SCL-000 9.73E+02 +- 2.52E+Ol 9.73E+02 +- 2.52E+01 

C0-57 3.23E+02 +- 8.37E+00 3.23E+02 +- 8.37E+00 

PA-234 LLD<9.52E+00 LLD<9.52E+00 
CE-144 LLD<1.66E+01 LLD<1.66E+01 
TC-99M LLD<1.97E+00 LLD<1.97E+00 
U-235 LLD<1.58E+01 LLD<1.58E+01 
CE-141 LLD<3.60E+00 LLD<3.60E+00 
KR-85M LLD<2.3SE+00 LLD<2.35E+00 
XE-131M LLD<8.87E+01 LLD<8.87E+01 ~ t-139 LLD<1.08E+01 LLD<1.08E+01 

-139 LLD<2.17E+00 LLD<2.17E+00 
-226 LLD<5.28E+01 LLD<5.28E+01 

BA-141 LLD<4.50E+00 LLD<4.50E+00 
KR-89 LLD<2.79E+01 LLD<2.79E+Ol 
TE-132 LLD<2.17E+00 LLD<2.17E+00 
XE-133M LLD<1.90E+01 LLD<1.90E+01 
TH-227 LLD<1.37E+01 LLD<1.37E+01 
PB-212 LLD<4.79E+00 LLD<4.79E+00 
RA-224 LLD<9.71E+01 LLD<9.71E+01 
XE-135 LLD<4.43E+00 LLD<4.43E+00 
XE-138 LLD<8.31E+00 LLD<8.31E+00 
SE-75 LLD<3.22E+00 LLD<3.22E+00 
NP-239 LLD<1.37E+01 LLD<1.37E+01 
HG-203 LLD<2.49E+00 LLD<2.49E+00 
IR-192 LLD<2.40E+00 LLD<2.40E+00 
CR-51 LLD<2.05E+01 LLD<2.05E+01 
SCM-000 9.6SE+02 +- 1.58E+01 9.65E+02 +- 1.58E+01 
BI-211 LLD<9.58E+01 LLD<9.58E+01 
PB-214 LLD<7.82E+00 LLD<7.82E+00 
BA-133 LLD<3.12E+00 LLD<3.12E+00 
I-131 LLD<2.65E+00 LLD<2.65E+00 
SN-113 LLD<3.02E+00 LLD<3.02E+00 
KR-87 LLD<4.23E+00 LLD<4.23E+00 
PB-211 LLD<7.86E+01 LLD<7.86E+01 
AU-198 1.99E+01 +- 7.47E-01 1.99E+Ol +- 7.47E-01 

,, 
t-125 LLD<7.43E+00 LLD<7.43E+00 

-212 LLD<6.74E+02 LLD<6.74E+02 
-7 LLD<2.14E+01 LLD<2.14E+01 

HF-181 LLD<2.74E+00 LLD<2.74E+00 
RU-103 LLD<2.62E+00 LLD<2.62E+00 
KR-85 LLD<5.58E+02 LLD<5.58E+02 



SR-85 LLD<2.44E+00 LLD<2.44E+00 
I-133 LLD<3.07E+00 LLD<3.07E+00 
BA-140 LLD<1.04E+01 LLD<1.04E+01 

, q1M LLD<3.09E+00 LLD<3.09E+00 
1 207 LLD<2.92E+00 LLD<2.92E+00 

., .. .u-208 LLD<1.05E+01 LLD<1.05E+01 
SB-124 LLD<2.81E+00 LLD<2.81E+00 
CS-134 LLD<2.76E+00 LLD<2.76E+00 
BI-214 LLD<7.46E+00 LLD<7.46E+00 
RU-106 LLD<2.91E+01 LLD<2.91E+01 
LA-142 LLD<5.52E+00 LLD<5.52E+00 
AG-110M LLD<3.26E+00 LLD<3.26E+00 
NB-97 LLD<3.33E+00 LLD<3.33E+00 
CS-137 LLD<3.22E+00 LLD<3.22E+00 
I-132 LLD<3.03E+00 LLD<3.03E+00 
W-187 LLD<1.14E+01 LLD<1.14E+01 
ZR-97 LLD<3.41E+00 LLD<3.41E+00 
ZR-95 LLD<6.15E+00 LLD<6.15E+00 
NB-95 LLD<3.36E+00 LLD<3.36E+00 
TL-210 LLD<2.29E+01 LLD<2.29E+01 
C0-58 4.96E+00 +- 9.59E-01 4.96E+00 +- 9.59E-01 
CS-136 LLD<3.29E+00 LLD<3.29E+00 
MN-54 LLD<3.46E+00 LLD<3.46E+00 
C0-56 LLD<3.64E+00 LLD<3.64E+00 
I-134 LLD<4.14E+00 LLD<4.14E+00 
TL-207 LLD<3.07E+03 LLD<3.07E+03 
Y-88 LLD<3.60E+00 LLD<3.60E+00 
AC-228 LLD<1.14E+01 LLD<1.14E+01 
~-152 1.00E+03 +- 2.37E+01 1.00E+03 +- 2.37E+01 

t;~234M LLD<4.37E+01 LLD<4.37E+01 
I ).:91 LLD<8.79E+00 LLD<8.79E+00 

RB-89 LLD<6.62E+00 LLD<6.62E+00 
FE-59 LLD<5.50E+00 LLD<5.50E+00 
ZN-65 LLD<1.63E+01 LLD<1.63E+01 
SC-46 LLD<3.49E+00 LLD<3.49E+00 
TA-182 LLD<9.46E+00 LLD<9.46E+00 
I-135 LLD<8.38E+00 LLD<8.38E+00 
CL-39 LLD<5.45E+00 LLD<5.45E+00 
NA-22 LLD<1.94E+00 LLD<1.94E+00 
AR-41 LLD<4.49E+00 LLD<4.49E+00 
C0-60 LLD<1.24E+00 LLD<1.24E+00 
NA-24 LLD<1.32E+00 LLD<1.32E+00 
SR-92 LLD<1.28E+00 LLD<1.28E+00 
SCH-:-000 9.16E+02 +- 1.81E+01 9.16E+02 +- 1.81E+01 
CS-138 LLD<1.16E+00 LLD<1.16E+00 
K-40 LLD<1.35E+01 LLD<1.35E+01 
KR.:...aa LLD<8.50E+00 LLD<8.50E+00 
TL-209 LLD<2.18E+00 LLD<2.18E+00 
LA-140 LLD<6.85E-01 LLD<6.85E-01 
AL-26 LLD<2.90E-01 LLD<2.90E-01 
MN-56 LLD<1.49E+00 LLD<1.49E+00 
RB-88 LLD<2.49E+00 LLD<2.49E+00 

-------------------- --------------------
Total 4.36E+03 +- 5.68E+01 4.36E+03 +- 5.68E+01 

F 

Error Quotation at 1.00 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD2122 
:~, 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

~--ntroid Energy Net Area Error Gammas/sec 
.mnel keV counts % 

,_ 

80.44 40.30 2564. 10.3 9.43E+03 
91.80 45.97 1170. 13.7 2.14E+03 

170.89 85.48 1022. 24.6 1.85E+02 
234.00 117.01 4221. 29.5 4.34E+02 
248.26 124.14 3972. 50.3 3.85E+02 
490.11 244.99 16753. 1.1 2.30E+03 
592.33 296.07 811. 15.4 1.30E+02 
678.03 338.90 1691. 22.2 3.07E+02 
693.90 346.84 1549. 30.6 2.87E+02 
735.97 367.86 1281. 7.6 2.52E+02 
888.20 443.96 3790. 2.9 8.99E+02 
977.37 488.54 470. 16.7 1.23E+02 

1127.73 563.72 442. 20.2 1.34E+02 
1132.92 566.32 212. 22.7 6.46E+01 
1356.45 678.10 365. 22.7 1.33E+02 
1377.19 688.48 765. 11.4 2.84E+02 
1557.25 778.54 9308. 1.4 3.89E+03 
1733.97 866.95 2602. 3.6 1.20E+03 
1837.86 918.93 215. 25.2 1.05E+02 
1915.96 958.02 356. 17.0 1.80E+02 
1933.97 967.03 336. 18.8 1.71E+02 
2009.28 1004.72 511. 9.0 2.69E+02 
2159.87 1080.09 309. 11.9 1.72E+02 

~~78.01 1089.17 1205. 4.8 6.76E+02 
\ ~~212. 77 1106.57 286. 19.2 1.62E+02 

2424.39 1212.51 674. 6.9 4.09E+02 
2546.74 1273.77 200. 16.0 1.26E+02 
2596.32 1298.59 791. 4.9 5.03E+02 
2803.27 1402.23 380. 9.3 2.53E+02 
2913.01 1457.20 259. 9.7 1.77E+02 
3055.85 1528.75 252. 8.0 1.76E+02 

Ot@ 



IT 
* * * * ****** 

GAMMA 
* 

So,l 
* * * * * * * * * * * * * * * * * * 

S P E C T R U M A N A L Y S I S 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 22-JAN-96 11:42:12 

A N A L Y S I S PARAMETERS 

MCA Unit Number: 
Detector Number: 

1 
1 

I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
~ltiplet Analysis Performed. 

Wgular Output. 
Analysis of Spectrum saved in Disk File SD5000 
Measured by: dlv 

Sample Description: IT Van Soil 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 1.0500E+02 grn I Conversion Factor: 1.0000E+OO 
Standard Size: 8.8840E+02 grn 
Analysis Library file: ANLOOO 

COLLECT started on 22-JAN-96 at 11:04:39 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

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

Energy Calibration performed 22-JAN-96 
Efficiency Calibration performed 21-NOV-95 

• 



hgtrw , 
p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 1021.81 510.76 1.1 

2 2919.50 1460.45 3.1 

Error Quotation at 1.00 sigma 
Peak Confidence Level at 95.0% 

22-JAN-96 11:42:12 

ANA L y s I S 

Backgnd Net Area Error Nuclides 
counts counts % 

10. 11. 54.0 TL-208,NA-22, 
ANN-RD 

2. 32. 19.5 K-40 



hgtrw 
22-JAN-96 11:42:12 

~ple: IT van Soil 
~a collected on 22-JAN-96 at 11:04:39 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-8SM 
XE-131M 

t -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 

R AD I 0 N U C L I D.E A N A L Y S I S 

Activity Concentration in pCi /gm 
Decay 

REPORT 

Measured Error corrected Error 

LLD<1.31E+01 
LLD<9.10E+01 
LLD<7.42E+02 
LLD<5.36E+00 
LLD<3.58E+01 
LLD<2.44E+00 
LLD<8.11E-01 
LLD<3.58E+00 
LLD<6.85E+00 
LLD<8.23E-01 
LLD<5.77E+00 
LLD<1.37E+00 
LLD<9.35E-01 
LLD<3.11E+01 
LLD<3.90E+00 
LLD<7.92E-01 
LLD<2.24E+01 
LLD<2.19E+00 
LLD<8.19E+00 
LLD<8.53E-01 
LLD<8.61E+00 
LLD<8.27E+00 
LLD<2.67E+00 
LLD<2.85E+01 
LLD<8.83E-01 
LLD<3.52E+00 
LLD<1.19E+00 
LLD<5.32E+00 
LLD<1.11E+00 
LLD<9.82E-01 
LLD<7.08E+00 
LLD<3.84E+00 
LLD<2.34E+01 
LLD<3.06E+00 
LLD<1.85E+00 
LLD<9.2SE-01 
LLD<1.47E+00 
LLD<1.49E+00 
LLD<3.71E+01 
LLD<1.15E+00 
LLD<3.44E+00 
LLD<3.02E+02 
LLD<1.04E+01 
LLD<1.26E+00 
LLD<8.92E-01 
LLD<3.88E+02 

LLD<1.31E+01 
LLD<9.10E+01 
LLD<7.42E+02 
LLD<5.36E+00 
LLD<3.58E+01 
LLD<2.44E+00 
LLD<8.11E-01 
LLD<3.58E+00 
LLD<6.85E+00 
LLD<8.23E-01 
LLD<5.77E+00 
LLD<1.37E+00 
LLD<9.35E-01 
LLD<3.11E+01 
LLD<3.90E+00 
LLD<7.92E-01 
LLD<2.24E+01 
LLD<2.19E+00 
LLD<8.19E+00 
LLD<8.53E-01 
LLD<8.61E+00 
LLD<8.27E+00 
LLD<2.67E+00 
LLD<2.85E+01 
LLD<8.83E-01 
LLD<3.52E+00 
LLD<1.19E+00 
LLD<5.32E+00 
LLD<1.11E+00 
LLD<9.82E-01 
LLD<7.08E+00 
LLD<3.84E+00 
LLD<2.34E+01 
LLD<3.06E+00 
LLD<1.85E+00 
LLD<9.25E-01 
LLD<1.47E+00 
LLD<1.49E+00 
LLD<3.71E+01 
LLD<l.lSE+OO 
LLD<3.44E+00 
LLD<3.02E+02 
LLD<1.04E+01 
LLD<1.26E+00 
LLD<8.92E-Ol 
LLD<3.88E+02 



SR-85 
I-133 
BA-140 

6-f-· q1M r 207 
'· ... J..o-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 
C0-58 
CS-136 
MN-54 
C0-56 
I-134 
TL-207 
Y-88 
AC-228 
EU-152 

f1P~234M 
; ,-91 

LLDc::1.69E+00 
LLDc::1.42E+00 
LLDc::4.61E+00 
LLDc::1.22E+00 
LLDc::1.20E+00 
LLDc::4.25E+00 
LLDc::1.39E+00 
LLDc::1.96E+00 
LLDc::4.75E+00 
LLDc::1.61E+01 
LLDc::2.90E+00 
LLDc::1.59E+00 
LLDc::1.60E+00 
LLDc::1.51E+00 
LLDc::1.24E+00 
LLDc::4.47E+00 
LLDc::1.33E+00 
LLDc::2.85E+00 
LLDc::1.78E+00 
LLDc::8.21E+00 
LLDc::1.29E+00 
LLDc::9.51E-01 
LLDc::1.45E+00 
LLDc::6.98E-01 
LLDc::7.81E-01 
LLDc::1.05E+03 
LLDc::1.42E+00 
LLDc::7.15E+00 
LLDc::1.72E+01 
LLDc::1.56E+01 
LLDc::6.07E+00 
LLDc::3.96E+00 
LLDc::3.02E+00 
LLDc::3.80E+00 
LLDc::1.64E+00 
LLDc::4.68E+00 
LLDc::6.40E+00 
LLDc::3.91E+00 
LLDc::2.12E+00 
LLDc::2.96E+00 
LLDc::1.22E+00 
LLDc::4.58E-01 
LLDc::1.42E+00 
LLDc::8.02E+00 
LLDc::1.86E+00 

LLDc::1.69E+00 
LLDc::1.42E+00 
LLDc::4.61E+00 
LLDc::1.22E+00 
LLDc::1.20E+00 
LLDc::4.25E+00 
LLDc::1.39E+00 
LLDc::1.96E+00 
LLDc::4.75E+00 
LLDc::1.61E+01 
LLDc::2.90E+00 
LLDc::1.59E+00 
LLDc::1.60E+00 
LLDc::1.51E+00 
LLDc::1.24E+00 
LLDc::4.47E+00 
LLDc::1.33E+00 
LLDc::2.85E+00 
LLDc::1.78E+00 
LLDc::8.21E+00 
LLDc::1.29E+00 
LLDc::9.51E-01 
LLDc::1.45E+00 
LLDc::6.98E-01 
LLDc::7.81E-01 
LLDc::l.05E+03 
LLDc::1.42E+00 
LLDc::7.15E+00 
LLDc::1.72E+Ol 
LLDc::1.56E+Ol 
LLDc::6.07E+00 
LLDc::3.96E+00 
LLDc::3.02E+00 
LLDc::3.80E+00 
LLDc::l.64E+00 
LLD<4.68E+00 
LLDc::6.40E+00 
LLDc::3.91E+00 
LLD<2.12E+00 
LLDc::2.96E+00 
LLD<1.22E+00 
LLDc::4.58E-01 
LLDc::1.42E+00 
LLDc::8.02E+00 
LLD<1.86E+00 

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 

5.24E+01 +
LLDc::4.55E+00 
LLDc::1.63E+00 
LLD<2.98E+00 
LLDc::1.16E+00 
LLDc::4.34E+00 
LLDc::6.55E+00 

1.03E+01 5.24E+01 +- 1.03E+01 

Total 5.24E+01 +- 1.03E+01 

Error Quotation at 1.00 Sigma 
LLD Confidence Level at 95.0\ 

LLDc::4.55E+00 
LLDc::1.63E+00 
LLD<2.98E+00 
LLD<1.16E+00 
LLDc::4.34E+00 
LLDc::6.55E+00 

5.24E+01 +- 1.03E+01 



Results saved in File SDSOOO 

• 

• 

• 



,-.TJ.troid 
' nnel 

1021.81 
Ot@ 

PEAKS NOT USED IN ANALYSIS 

Energy Net Area Error Gammas/sec 
keV counts % 

510.76 11. 54.0 3.08E+00 



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

* GAMMA 

* 
S P E C T R U M A N A L Y S I S 

* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 22-JAN-96 12:03:34 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 
Detector Number: 

1 
1 

I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
~ltiplet Analysis Performed. 

~gular Output . 
Analysis of Spectrum saved in Disk File SD5001 
Measured by: dlv 

Sample Description: Crew Trailer soil 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 1.8200E+02 gm I Conversion Factor: 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 22-JAN-96 at 11:44:14 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
603. seconds 
0.50 \ 

1.0000E+00 

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

Energy Calibratian..~erf~d 22-J~-96 
Efficiency Calibrat1on ~+~~rmeq 4+-NOV-95 

. ' 

• 



hgtrw , 
p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 91.88 46.02 2.6 
2 478.47 239.17 0.8 
3 1937.41 968.75 0.8 
4 2919.71 1460.55 2.4 

Error Quotation at 1.00 sigma 
Peak Confidence Level at 95.0% 

22-JAN-96 12:03:34 

AN A L Y S I S 

Backgnd Net Area Error Nuclides 
counts counts % 

18. 14. 53.3 
31. 41. 26.9 PB-212 
2. 10. 36.9 AC-228,RU-105 
0. 37. .16.4 K-40 



hgtrw 22-JAN-96 12:03:34 

t mple: Crew Trailer soil 
ta collected on 22-JAN-96 at 11:44:14 
cayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<9.48E+00 LLD<9.48E+00 
TH-234 LLD<S.82E+01 LLD<5.82E+01 
TH-230 LLD<6.20E+02 LLD<6.20E+02 
XE-133 LLD<3.76E+00 LLD<3.76E+00 
CD-109 LLD<2.42E+01 LLD<2.42E+01 
SCL-000 LLD<1.47E+00 LLD<1.47E+00 
C0-57 LLD<4.89E-01 LLD<4.89E-01 
PA-234 LLD<2.08E+00 LLD<2.08E+00 
CE-144 LLD<4.03E+00 LLD<4.03E+00 
TC-99M LLD<4.26E-01 LLD<4.26E-01 
U-235 LLD<3.56E+00 LLD<3.56E+00 
CE-141 LLD<8.75E-01 LLD<8.75E-01 
KR-85M LLD<S.77E-01 LLD<5.77E-01 
XE-131M LLD<1.91E+01 LLD<1.91E+01 ,-139 LLD<2.31E+00 LLD<2.31E+00 

-139 LLD<4.70E-01 LLD<4.70E-01 
-226 LLD<1.36E+01 LLD<1.36E+01 

BA-141 LLD<1.09E+00 LLD<1.09E+00 
KR-89 LLD<S.02E+00 LLD<5.02E+00 
TE-132 LLD<4.51E-01 LLD<4.51E-01 
XE-133M LLD<5.11E+00 LLD<5.11E+00 
TH-227 LLD<5.33E+00 LLD<5.33E+00 
PB-212 1.79E+00 +- 4.82E-01 1.79E+00 +- 4.82E-01 
RA-224 LLD<1.86E+01 LLD<1.86E+01 
XE-135 LLD<S.76E-01 LLD<5.76E-01 
XE-138 LLD<2.32E+00 LLD<2.32E+00 
SE-75 LLD<8.72E-01 LLD<8.72E-01 
NP-239 LLD<3.9~E+00 LLD<3.93E+00 
HG-203 LLD<7.59E-01 LLD<7.59E-01 
IR-192 LLD<6.37E-01 LLD<6.37E-01 
CR-51 LLD<4.82E+00 LLD<4.82E+00 
SCM-000 LLD<2.30E+00 LLD<2.30E+00 
BI-211 LLD<1.54E+01 LLD<1.54E+01 
PB-214 LLD<1.69E+00 LLD<1.69E+00 
BA-133 LLD<1.23E+00 LLD<1.23E+00 
I-131 LLD<7.03E-01 LLD<7.03E-01 
SN-113 LLD<8.25E-01 LLD<8.25E-01 
KR-87 LLD<1.32E+00 LLD<1.32E+00 
PB-211 LLD<2.24E+01 LLD<2.24E+01 
AU-198 LLD<6.82E-01 LLD<6.82E-01 ,-125 LLD<2.30E+00 LLD<2.30E+00 

-212 LLD<2.05E+02 LLD<2.05E+02 
-7 LLD<7.07E+00 LLD<7.07E+00 

HF-181 LLD<6.57E-01 LLD<6.57E-01 
RU-103 LLD<7.71E-01 LLD<7.71E-01 
KR-85 LLD<2.41E+02 LLD<2.41E+02 



SR-85 
I-133 
BA-140 

f¥ "'1M 
.. 207 
'··:£.:u-208 

SB-124 
CS-134 
BI-214 
RU-106 
LA-142 
AG-llOM 
NB-97 
CS-137 
I-132 
W-187 
ZR-97 
ZR-95 
NB-95 
TL-210 
co-sa 
CS-136 
MN-54 
C0-56 
I-134 
TL-207 
Y-88 
AC-228 

1,:;:152 
'::1234M 

' ·'> 

LLD<l.OSE+OO 
LLD<6.17E-Ol 
LLD<3.36E+00 
LLD<8.78E-01 
LLD<6.90E-01 
LLD<2.84E+00 
LLD<8.43E-01 
LLD<9.08E-01 
LLD<2.48E+00 
LLD<8.29E+00 
LLD<l.23E+00 
LLD<l.lOE+OO 
LLD<l.lOE+OO 
LLD<l.07E+00 
LLD<l.09E+00 
LLD<2.66E+00 
LLD<7.67E-01 
LLD<l.44E+00 
LLD<7.74E-01 
LLD<6.56E+00 
LLD<7.80E-Ol 
LLD<7.48E-01 
LLD<l.l4E+00 
LLD<7.26E-01 
LLD<8.13E-01 
LLD<5.21E+02 
LLD<7.04E-01 
LLD<4.54E+00 
LLD<l.03E+01 
LLD<9.03E+00 
LLD<3.26E+00 
LLD<2.33E+00 
LLD<l.49E+00 
LLD<3.52E+00 
LLD<l.20E+00 
LLD<3.13E+00 
LLD<5.39E+00 
LLD<l.66E+00 
LLD<l.l2E+00 
LLD<l.38E+00 
LLD<l.31E+00 
LLD<8.20E-01 
LLD<l.l6E+00 
LLD<5.87E+00 
LLD<8.77E-Ol 

LLD<l.OSE+OO 
LLD<6.17E-01 
LLD<3.36E+00 
LLD<8.78E-01 
LLD<6.90E-01 
LLD<2.84E+00 
LLD<8.43E-01 
LLD<9.08E-01 
LLD<2.48E+00 
LLD<8.29E+00 
LLD<l.23E+00 
LLD<l.lOE+OO 
LLD<l.lOE+OO 
LLD<l.07E+00 
LLD<l.09E+00 
LLD<2.66E+00 
LLD<7.67E-01 
LLD<l.44E+00 
LLD<7.74E-01 
LLD<6.56E+00 
LLD<7.80E-01 
LLD<7.48E-Ol 
LLD<l.l4E+00 
LLD<7.26E-01 
LLD<8.13E-Ol 
LLD<5.21E+02 
LLD<7.04E-01 
LLD<4.54E+00 
LLD<l.03E+Ol 
LLD<9.03E+00 
LLD<3.26E+00 
LLD<2.33E+00 
LLD<l.49E+00 
LLD<3.52E+00 
LLD<l.20E+00 
LLD<3.13E+00 
LLD<5.39E+00 
LLD<l.66E+00 
LLD<l.l2E+00 
LLD<l.38E+00 
LLD<l.31E+00 
LLD<8.20E-Ol 
LLD<l.l6E+00 
LLD<5.87E+00 
LLD<8.77E-01 

\..,"'' .·:. 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 

3.51E+01 +
LLD<l.OSE+Ol 
LLD<2.09E+00 
LLD<l.34E+00 
LLD<3.01E-01 
LLD<l.l3E+00 
LLD<3.78E+00 

5.81E+00 3.51E+Ol +- 5.81E+00 

Total 3.69E+01 +- 5.83E+00 

F 

Error Quotation at 1.00 Sigma 
LLD Confidence Level at 95.0% 

LLD<l.OSE+Ol 
LLD<2.09E+00 
LLD<l.34E+00 
LLD<3.01E-01 
LLD<l.l3E+00 
LLD<3.78E+00 

3.69E+Ol +- 5.83E+00 



Results saved in File SDSOOl 

• 

• 

• 



~ntroid 
mnel 

91.88 
1937.41 

Ot@ 

PEAKS NOT USED IN ANALYSIS 

Energy Net Area Error Gammas/sec 
keV counts % 

46.02 14. 53.3 2.57E+01 
968.75 10. 36.9 5.29E+00 



GAMMA SPECTROSCOPY RESULTS FROM 2/12/96 
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* 
G A M M A s p E c T R u M R E c A L I B RAT I 0 N * 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 12-FEB-96 12:27:15 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels 
First channel for Search: 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

from MCA Region FULL 
0 

1.0 
1 

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. 

Multiplet Analysis Performed. 

~gular Output. 
~ectral data read directly from Multichannel Analyzer ANO 

Analyzed by: dlv 

Sample Description: Eu-152 Standard 
COLLECT started on 12-FEB-96 at 11:59:16 

COLLECT Live Time: 1200. sec . 

• 



hgtrw 12-FEB-96 12:27:15 ,.. 
PEAK ANA L y s I S 

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

1C 80.83 40.50 1.7 31688. 4906. 7.6 
2C 92.36 46.25 1.7 26011. 2263. 10.0 
3N 151.69 75.89 1.7 40143. 1883. 19.0 
4? 233.17 116.60 1.7 37664. 8003. 28.8 
5? 244.94 122.48 1.7 32176. 183917. 2.6 SCL-OOO,C0-57 
6? 248.73 124.38 1.7 30409. 7983. 53.3 
7? 478.10 238.98 1.7 15495. 1142. 23.9 PB-212 
8? 490.75 245.31 1.7 15284. 34422. 1.4 
9 593.21 296.51 1.5 9373. 1621. 9.5 GA-73 

10? 677.86 338.82 1.8 8491. 3271. 20.9 AC-228 
11? 689.78 344.77 1.8 8116. 90739. 1.5. SCM-000 
12? 694.18 346.98 1.8 7977. 3065. 37.9 
13 736.60 368.18 2.0 7117. 2703. 5.4 
14C 823.38 411.56 1.8 5887. 5855. 3.6 AU-198 
15C 832.42 416.08 1.8 5531. 482. 17.7 
16 889.08 444.40 1.8 6209. 7331. 2.1 
17 978.50 489.11 1.7 4779. 1015. 11.0 
18 1128.77 564.24 2.0 6035. 977. 13.3 CS-134,SB-122 
19 1173.65 586.68 1.4 5196. 634. 18.4 
20 1358.01 678.88 1.8 4821. 680. 17.0 

~& 1377.96 688.86 1.8 5050. 1210. 10.2 
\ ?'~2 1439.40 719.59 1.4 4183. 233. 43.2 
J~ .~"> 

" 23C 1546.15 772.99 2.0 4661. 460. 22.4 I-132,W-187, 
TE131M 

24C 1558.45 779.14 2.0 4791. 19107. 1.4 
25 1621.25 810.56 1.7 4056. 554. 19.5 I-132,C0-58 
26 1735.29 867.61 2.0 3892. 5081. 2.4 
27 1838~89 919.45 2.4 2629. 538. 16.0 
28$ 1916.79 958.43 2.2 2669. 602. 15.1 
29$ 1928.45 964.27 2.2 2991. 17762. 1.2 EU-152 
30 2010.43 1005.29 2.5 2029. 1049. 7.9 
31C 2161.40 1080.85 2.3 1969. 489. 15.1 
32C 2171.82 1086.07 2.3 1899. 12256. 1.7 EU-152 
33C 2179.63 1089.98 2.3 1847. 2313. 4.9 
34? 2212.67 1106.52 2.4 1853. 650. 17.4 
35? 2224.28 1112.33 2.4 1900. 15971. 1.5 TE-129,EU-152 
36? 2232.03 1116.21 2.4 1932. 372. 30.4 ZN-65 
37 2426.16 1213.39 2.0 1227. 1260. 5.4 
38 2548.84 1274.82 2.1 692. 288. 16.6 NA-22 
39 2598.16 1299.51 2.2 548. 1410. 3.8 
40? 2804.42 1402.81 2.5 160. 774. 10.8 
41? 2815.88 1408.55 2.5 130. 19224. 0.9 EU-152,BI-214, 

SCH-000 
42? 2823.72 1412.48 2.5 109. 370. 21.1 
43C 2915.19 1458.29 2.4 75. 442. 6.2 I-135 

~~c 2921.74 1461.57 2.4 69. 255. 8.0 K-40 
. ) 3057.08 1529.37 3.1 79. 471. 5.7 KR-88 

Error Quotation at 1.00 sigma 



Peak Confidence Level at 95.0% 

11 Multiplets processed. 

~- 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 

ENERGY RECALIBRATION REPORT 

Old Calibration Coefficients: 

Energy= 2.406774E-07*Ch~2 + 4.994960E-01*Ch + 1.196646E-01 

New Calibration Coefficients: 

Energy = 2.698774E-07*Ch~2 + 4.994677E-01*Ch +-3.945615E-01 

0*@ 

~ 

~ 
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* 
* GAMMA S P E C T R U M A N A L Y S I S * 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 12-FEB-96 12:45:48 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 
Detector Number: 

1 
1 

I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
~~tiplet Analysis Performed. 

"'~Rggular Output. 
Analysis of Spectrum saved in Disk File SD2212 
Measured by: dlv 

Sample Description: Eu-152 Standard 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 8.8840E+02 gm I Conversion Factor: 1.0000E+00 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 12-FEB-96 at 12:29:38 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
761. seconds 

21.16 % 

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

Energy Calibration performed 12-FEB-96 
Efficiency Calibration performed 21-NOV-95 



hgtrw 12-FEB-96 12:45:48 

• P E A K ANA L Y S I S 

PK Centroid Energy FWHM Backgnd Net Area Error Nuclides 

channel keV keV counts counts % 

1C 80.96 40.04 1.6 14596. 2905. 9.9 

2C 92.64 45.88 1.6 12103. 1013. 14.9 

3N 170.89 84.97 3.6 46508. 2051. 9.6 

4N 176.92 87.98 3.6 49709. 1581. 10.3 PB-214,CD-109 

5N 183.44 91..23 3.6 531.70. 1234. 11.5 

6? 233.72 11.6.36 1.7 1871.3. 4225. 27.5 

7? 244.94 121..96 1.7 1.61.09. 93330. 2.3 SE-75,SCL-000, 
C0-57 

8? 248.97 123.97 1.7 151.73. 3855. 46.9 

9? 478.78 238.80 1.7 7570. 666. 25.7 PB-212 

1.0? 490.72 244.77 1..7 761.2. 1.7781. 1..8 

11 593.23 296.00 1.7 4636. 831. 13.1 PB-214 

12? 678.22 338.48 1.8 4254. 1651.. 20.7 AC-228 

13? 689.73 344.23 1.8 3941. 46149. 1.3 BA-141, 
SCM-000 

14? 694.94 346.83 1.8 3799. 1315. 30.8 

15 736.66 367.69 2.1 3411. 1616. 6.4 

16$ 823.35 411..03 1.7 2752. 2998. 5.3 AU-198 

17 888.96 443.83 1.7 2571.. 3843. 2.6 i'~ 

-~$ 
978.32 488.50 1.6 2733. 491.. 17.4 

1128.81. 563.75 2.0 2817. 513. 17.9 CS-134,SB-122 

0$ 1.1.32.98 565.84 2.0 2839. 1.84. 27.9 

21 1173.18 585.94 1.6 2853. 372. 23.8 

22 1.358.12 678.44 1.5 2639. 250. 34.7 AG110M 

23 1377.90 688.34 1..6 2254. 844. 9.7 

24 1438.35 718.57 1.0 1746. 107. 57.7 

25 1558.27 778.57 2.0 2379. 9204. 1.3 M0-99 

26 1.735.11 867.05 2.0 2284. 2711. 3.5 

27C 1838.71 918.89 1.7 1145. 208. 26.1 

28? 1916.82 957.99 2.2 1282. 351. 19.1 

29? 1928.27 963.72 2.2 1426. 9246. 1.7 EU-152 

30 2010.54 1004.89 1.9 864. 501. 10.5 

31C 2161.22 1080.33 2.3 1008. 248. 14.0 

32C 2171.58 1085.51 2.3 997. 5885. 2.1 EU-152 

33C 2179.27 1089.36 2.3 988. 1171. 4.8 

34 2224.13 1111.82 2.1 1466. 7408. 1.5 TE-129,EU-152 

35 2425.69 1212.75 2.1 641. 684. 7.4 

36 2548.20 1274.10 2.6 267. 140. 20.3 NA-22 

37 2597.97 1299.03 2.4 240. 746. 5.0 I-133 

38C 2804.70 1402.58 2.5 11.1. 365. 9.3 

39C 2815.63 1408.06 2.5 96. 9563. 1.2 EU-152,BI-214, 
SCH-000 

40C 2823.52 1412.01 2.5 85. 178. 17.6 

41 2914.59 1457.64 2.0 138. 232. 11.1 I-135 ·~ai~, 

42 3057.59 1529.30 3.3 40. 258. 7.6 KR-88 

.3 
3211.56 1606.46 1.3 6. 9 . 57.7 

Error Quotation at 1. 00 sigma 
Peak Confidence Level at 95.0% 



10 Multiplets processed . 

.C . ... - Multiplet Analysis converged normally 
f Multiplet Analysis did NOT converge 

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

&:;':;'; r- ·t 
' _ .. ..,. 



hgtrw 12-FEB-96 12:45:48 
~·; 

'mple: Eu-152 Standard 
ta collected on 12-FEB-96 at 12:29:38 

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

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<2.87E+01 LLD<2.87E+01 
TH-234 LLD<2.19E+02 LLD<2.19E+02 
TH-230 LLD<1.80E+03 LLD<1.80E+03 
XE-133 LLD<1.30E+01 LLD<1.30E+01 
CD-109 2.18E+02 +- 2.29E+01 2.18E+02 +- 2.29E+01 
SCL-000 9.84E+02 +- 2.33E+01 9.84E+02 +- 2. 33E+01. 

C0-57 3.27E+02 +- 7.74E+00 3.27E+02 +- 7.74E+00 
PA-234 LLD<9.29E+00 LLD<9.29E+00 
CE-144 LLD<1.64E+01 LLD<1.64E+01 
TC-99M LLD<1.95E+00 LLD<1.95E+00 
U-235 LLD<1.57E+01 LLD<1.57E+01 
CE-141 LLD<3.59E+00 LLD<3.59E+00 
KR-85M LLD<2.34E+00 LLD<2.34E+00 
XE-131M LLD<8.83E+01 LLD<8.83E+01 ~ 

,-139 LLD<1.06E+01 LLD<l.06E+01 
-139 LLD<2.12E+00 LLD<2.12E+00 
-226 LLD<5.29E+01 LLD<5.29E+01 

BA-141 LLD<4.52E+00 LLD<4.52E+00 
KR-89 LLD<2.76E+01 LLD<2.76E+01 
TE-132 LLD<2.18E+00 LLD<2.18E+00 
XE-133M LLD<1.91E+01 LLD<1.91E+01 
TH-227 LLD<1.28E+01 LLD<1.28E+01 
PB-212 5.93E+00 +- 1.53E+00 5.93E+00 +- 1.53E+00 
RA-224 LLD<9.15E+01 LLD<9.15E+01 
XE-135 LLD<4.31E+00 LLD<4.31E+00 
XE-138 LLD<8.23E+00 LLD<8.23E+00 
SE-75 LLD<3.22E+00 LLD<3.22E+00 
NP-239 LLD<1.38E+01 LLD<1.38E+01 
HG-203 LLD<2.51E+00 LLD<2.51E+00 
IR-192 LLD<2.40E+00 LLD<2.40E+00 
CR-51 LLD<2.05E+01 LLD<2.05E+01 
SCM-000 9.72E+02 +- 1.48E+01 9.72E+02 +- 1.48E+01 
BI.;...211 LLD<8.87E+01 LLD<8.87E+01 
PB-214 LLD<6.87E+00 LLD<6.87E+00 
BA-133 LLD<3.11E+00 LLD<3.11E+00 
I-131 LLD<2.69E+00 LLD<2.69E+00 
SN-113 LLD<3.07E+00 LLD<3.07E+00 
KR-87 LLD<4.24E+00 LLD<4.24E+00 
PB-211 LLD<7.97E+01 LLD<7.97E+01 
AU-198 2.10E+01 +- 1.12E+00 2.10E+01 +- 1.12E+00 " ,-125 LLD<6.88E+00 LLD<6.88E+00 

-212 LLD<6.49E+02 LLD<6.49E+02 
E-7 LLD<2.12E+01 LLD<2.12E+01 

HF-181 LLD<2.75E+00 LLD<2.75E+00 
RU-103 LLD<2.61E+00 LLD<2.61E+00 
KR-85 LLD<5.56E+02 LLD<5.56E+02 



SR-85 LLD<2.43E+00 
I-133 LLD<3.09E+00 
BA-140 LLD<1.05E+01 , '1M LLD<3.03E+00 

207 LLD<2.95E+00 
'l.L-208 LLD<1.04E+01 
SB-124 LLD<2.66E+00 
CS-134 LLD<2.73E+00 
BI-214 LLD<7.65E+00 
RU-106 LLD<2.99E+01 
LA-142 LLD<5.55E+00 
AG-110M LLD<3.22E+00 
NB-97 LLD<3.29E+00 
CS-137 LLD<3.27E+00 
l-132 LLD<3.06E+00 
W-187 LLD<1.11E+01 
ZR-97 LLD<3.33E+00 
ZR-95 LLD<6.09E+00 
NB-95 LLD<3.48E+00 
TL-210 LLD<2.28E+01 
C0-58 LLD<3.26E+00 
CS-136 LLD<3.37E+00 
MN-54 LLD<3.45E+00 
C0-56 LLD<3.58E+00 
l-134 LLD<4.07E+00 
TL-207 LLD<3.03E+03 
Y-88 LLD<3.55E+00 
AC-228 LLD<1.13E+01 

~~152 9.91E+02 +- 2.05E+Ol 
. ·",:,~~234M LLD<4.69E+01 

.£::.91 LLD<8.89E+00 
RB-89 LLD<6.43E+00 
FE-59 LLD<5.77E+00 
ZN-65 LLD<1.52E+01 
SC-46 LLD<3.44E+00 
TA-182 LLD<l.OlE+Ol 
I-135 LLD<8.14E+00 
CL-39 LLD<5.19E+00 
NA-22 LLD<2.12E+00 
AR-41 LLD<3.92E+00 
C0-60 LLD<1.34E+00 
NA-24 LLD<1.42E+00 
SR-92 LLD<1.29E+00 
SCH-000 9.34E+02 +- 1.84E+01 
CS-138 LLD<1.48E+00 
K-40 LLD<l.OOE+Ol 
KR·-8a LLD<7.93E+00 
TL-209 LLD<2.27E+00 
LA-140 LLD<3.63E-01 
AL-26 LLD<3.48E-01 
MN-56 LLD<l.l4E+00 
RB-88 LLD<2.06E+00 

--------------------
Total 4.45E+03 +- 4.59E+Ol , 
Error Quotation at 1.00 Sigma 
LLD Confidence Level at 95.0% 

LLD<2.43E+00 
LLD<3.09E+00 
LLD<1.05E+01 
LLD<3.03E+00 
LLD<2.95E+00 
LLD<1.04E+01 
LLD<2.66E+00 
LLD<2.73E+00 
LLD<7.65E+00 
LLD<2.99E+Ol 
LLD<5.55E+00 
LLD<3.22E+00 
LLD<3.29E+00 
LLD<3.27E+00 
LLD<3.06E+00 
LLD<l.llE+Ol 
LLD<3.33E+00 
LLD<6.09E+00 
LLD<3.48E+00 
LLD<2.28E+01 
LLD<3.26E+00 
LLD<3.37E+00 
LLD<3.45E+00 
LLD<3.58E+00 
LLD<4.07E+00 
LLD<3.03E+03 
LLD<3.55E+00 
LLD<1.13E+Ol 

9.91E+02 +- 2.05E+01 
LLD<4.69E+01 
LLD<8.89E+00 
LLD<6.43E+00 
LLD<5.77E+00 
LLD<1.52E+01 
LLD<3.44E+00 
LLD<l.01E+01 
LLD<8.14E+00 
LLD<5.19E+00 
LLD<2.12E+00 
LLD<3.92E+00 
LLD<1.34E+00 
LLD<1.42E+00 
LLD<1.29E+00 

9.34E+02 +- 1.84E+Ol 
LLD<1.48E+00 
LLD<l.OOE+Ol 
LLD<7.93E+00 
LLD<2.27E+00 
LLD<3.63E-01 
LLD<3.48E-01 
LLD<1.14E+00 
LLD<2.06E+00 

--------------------
4.45E+03 +- 4.59E+Ol 



Results saved in File SD2212 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

fll:-,troid Energy Net Area Error Gammas/sec 
nnel keV counts % 

80.96 40.04 2905. 9.9 1.11E+04 
92. 64· 45.88 1013. 14.9 1.87E+03 

170.89 84.97 2051. 9.6 3.76E+02 
183.44 91.23 1234. 11.5 1.92E+02 
233.72 116.36 4225. 27.5 4.37E+02 
248.97 123.97 3855. 46.9 3.74E+02 
490.72 244.77 17781. 1.8 2.44E+03 
593.23 296.00 831. 13.1 1.33E+02 
678.22 338.48 1651. 20.7 2.99E+02 
694.94 346.83 1315. 30.8 2.44E+02 
736.66 367.69 1616. 6.4 3.17E+02 
888.96 443.83 3843. 2.6 9.11E+02 
978.32 488.50 491. 17.4 1.28E+02 

1128.81 563.75 513. 17.9 1. 56E+02 
1132.98 565.84 184. 27.9 5.61E+01 
1173.18 585.94 372. 23.8 1.17E+02 
1358.12 678.44 250. 34.7 9.14E+01 
1377.90 688.34 844. 9.7 3.13E+02 
1438.35 718.57 107. 57.7 4.14E+01 
1558.27 778.57 9204. 1.3 3.85E+03 
1735.11 867.05 2711. 3.5 1.25E+03 
1838.71 918.89 208. 26.1 1.01E+02 
1916.82 957.99 351. 19.1 1.77E+02 

~c::'\)10. 54 1004.89 501. 10.5 2.64E+02 
.J/161. 22 1080.33 248. 14.0 1.38E+02 
2179.27 1089.36 1171. 4.8 6.57E+02 
2425.69 1212.75 684. 7.4 4.15E+02 
2548.20 1274.10 140. 20.3 8.79E+01 
2597.97 1299.03 746. 5.0 4.75E+02 
2804.70 1402.58 365. 9.3 2.43E+02 
2823.52 1412.01 178. 17.6 1.19E+02 
2914.59 1457.64 232. 11.1 1.58E+02 
3057.59 1529.30 258. 7.6 1.80E+02 
3211.5t5 1606.46 9. 57.7 6.43E+00 

OJ@ 



GAMMA SPECTROSCOPY RESULTS FROM 2/13/96 

FOR 

CELLS PILE L(108,109) 



o~•~ 4Joc~( ~f3(9t: 
.* * 

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

G A M M A s p E c T R u M R E c A L I B R A T I 0 N * 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 13-FEB-96 08:56:24 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels 
First channel for Search: 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

from MCA Region FULL 
0 

1.0 
1 

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. 

Multiplet Analysis Performed. 

~lar Output. 
~ctral data read directly from Multichannel Analyzer ANO 

Analyzed by: dlv 

Sample Description: Eu-152 Standard 
COLLECT started on 13-FEB-96 at 08:15:15 

COLLECT Live Time: 1200. sec . 

• 

~ 
1 



hgtrw 13-FEB-96 08:56:24 ,.. 
p E A K AN A L Y S I s 

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

1C 79.93 39.53 1.7 29995. 3899. 9.4 
2C 91.72 45.42 1.7 24855. 2070. 11.7 
3$ 169.17 84.11 2.7 63018. 3142. 16.5 
4$ 174.45 86.75 2.7 65954. 3518. 16.5 PB-214 
5$ 179.31 89.18 2.7 68653. 2674. 20.7 
6$ 184.44 91.74 2.7 71500. 1953. 23.0 TH-234 
7? 235.49 117.24 1.6 38223. 8767. 30.3 
8? 244.28 121.63 1.6 36061. 181666. 1.5 SE-75,SCL-000, 

C0-57 
9? 481.18 240.00 1.7 14429. 1562. 21.5 RA-224 

10? 490.14 244.48 1.7 13718. 35381. 2.0 
11? 495.27 247.04 1.7 13311. 1707. 20.5 
12 592.53 295.65 2.1 10785. 1878. 9.3 PB-214 
13? 680.40 339.57 1.8 8410. 4106. 19.7 
14? 689.24 343.99 1.8 7733. 91564. 1.3 BA-141, 

SCM-000 
15? 694.74 346.73 1.8 7312. 2696. 30.4 
16 736.01 367.36 1.7 6987. 3065. 4.8 
17 822.89 410.80 1.6 5154. 5675. 2.3 AU-198 

. ~~ 888.57 443.63 1.8 6459. 7270 . 2.1 
977.97 488.33 1.7 4434. 893. 11.7 

( ; ' 1007.63 503.16 1.7 5605. 261. 46.8 ' .J'O 
21C 1128.65 563.67 1.6 4647. 941. 15.4 CS-134,SB-122 
22 1173.23 585.97 1.7 4569. 923. 11.8 
23 1358.10 678.43 1.3 4199. 469. 21.8 AG110M 
24 1377.75 688.26 1.8 3862. 1377. 7.5 
25C 1439.28 719.04 1.7 3844. 457. 26.2 
26? 1549.04 773.95 2.0 4479. 536. 24.9 TE131M 
27? 1558.16 778.51 2.0 4515. 18966. 1.4 M0-99 
28$ 1621.25 810.08 1.6 2895. 383. 22.0 I-132,C0-58 
29 1734.99 866.99 1.9 4772. 5100. 2.6 
30C 1839.00 919.04 1.9 2540. 507. 20.7 
31C 1852.83 925.96 1.9 2487. 272. 22.8 PA-234 
32? 1919.57 959.36 2.2 2368. 884. 11.0 
33? 1928.28 963.72 2.2 2359. 18421. 1.3 EU-152 
34? 1934.72 966.95 2.2 2353. 526. 19.3 
35 2010.61 1004.93 1.8 2156. 721. 11.5 
36C 2163.34 1081.39 2.2 1854. 619. 11.3 
37C 2171.82 1085.63 2.2 1841. 11822. 1.6 EU-152 
38C 2179.34 1089.40 2.2 1830. 2273. 4.5 
39? 2216.70 1108.10 2.2 1972. 877. 14.2 
40? 2224.25 1111.88 2.2 2144. 15206. 1.3 TE-129,EU-152 
41 2426.12 1212.96 2.1 1422. 1325. 5.6 
42C 2549.25 1274.63 2.0 480. 301. 12.6 NA-22 
43 2598.28 1299.18 2.3 572. 1410. 3.9 I-133 

~4? 2807.14 1403.81 2.5 408. 860. 10.2 
5? 2816.04 1408.27 2.5 626. 18725. 0.9 EU-152,BI-214, 

SCH-000 
46C 2915.38 1458.04 2.2 88. 448. 6.1 I-135 
47C 2921.67 1461.19 2.2 73. 287. 7.7 K-40 
48 3058.63 1529.82 3.0 88. 463. 5.9 KR-88 



49 3287.35 1644.45 2.2 

~or Quotation at 1.00 sigma 
~~k Confidence Level at 95.0% 

15 Multiplets processed. 

10. 

C - Multiplet Analysis converged normally 

28. 27.2 

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

ENERGY RECALIBRATION REPORT 

Old Calibration Coefficients: 

Energy= 2.698774E-07*ChA2 + 4.994677E-01*Ch +-3.945615E-01 

New Calibration Coefficients: 

Energy= 2.611118E-07*ChA2 + 4.993353E-01*Ch +-2.994596E-02 

0~@ 

• 

• 



OtYA /l,J/y rawrce c,/~ek, 
,-...* * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

GAMMA S P E C T R U M A N A L Y S I S 
* 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-AT V4.2a 

* * * * * * 
* 
* 
* 

* * * * * * 

hgtrw 13-FEB-96 09:15:21 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 
Detector Number: 

1 
1 

I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
~ltiplet Analysis Performed. 

r/ .,i"J~ 

":'\~lar Output. 
Analysis of Spectrum saved in Disk File SD2213 
Measured by: dlv 

Sample Description: Eu-152 Standard 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 8.8840E+02 gm I Conversion Factor: 1.0000E+OO 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 13-FEB-96 at 09:00~10 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
758. seconds 

20.84 % 

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

Energy Calibration performed 13-FEB-96 
Efficiency Calibration performed 21-NOV-95 



.-~ 

.. ~·Jll,~~-~\ 

hgtrw 13-FEB-96 09:15:21 

• p E A K AN A L y s I s 

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

1C 80.13 39.98 1.9 17398. 2446. 10.8 
2C 92.00 45.91 1.9 14403. 1238. 14.0 
3C 169.86 84.79 2.6 31577. 1218. 21.5 
4C 175.35 87.53 2.6 33312. 1757. 18.4 PB-214,CD-109 
5C 180.89 90.30 2.6 35063. 1104. 21.9 
6? 235.76 117.71 1. 7 . 18788. 5078. 24.9 
7? 244.54 122.09 1.7 16242. 92984. 1.9 SE-75,SCL-000, 

C0-57 
8? 250.01 124.83 1.7 14654. 2531. 44.9 
9? 481.05 240.23 1.7 7525. 790. 24.0 RA-224 

10? 490.35 244.88 1.7 7168. 17764. 2.2 
11? 495.83 247.62 1.7 6958. 618. 30.9 
12N 592.59 295.96 1.6 4369. 787. 20.7 PB-214 
13? 681.00 340.14 1.8 4115. 2004. 19.1 CS-136 
14? 689.40 344.34 1.8 3762. 45229. 1.3 BA-141, 

SCM-000 
15? 695.31 347.29 1.8 3513. 1451. 25.3 
16 736.42 367.83 1.9 2942. 1411. 6.5 

~ 
17 823.07 411.13 1.6 3039. 3096. 3.3 AU-198 / ,,. 

~ 
888.66 443.92 1.7 3278. 3740. 3.0 
977.92 488.53 1.9 2979. 411. 22.1 

1128.87 563.99 1.6 3099. 649. 14.8 CS-134,SB-122 
21 1173.33 586.21 2.0 2858. 407. 21.9 
22 1377.75 688.42 2.0 2530. 867. 10.2 
23$ 1550.12 774.63 2.0 2156. 361. 15.8 TE131M 
24$ 1558.05 778.59 2.0 2082. 9388. 2.2 M0-99 
25$ 1564.03 781.59 2.0 2027. 297. 20.0 
26 1734.91 867.06 2.0 2077. 2797. 3.2 
27 1838.74 919.00 2.4 1120. 412. 13.7 
28? 1918.99 959.15 2.2 1187. 475. 14.4 
29? 1928.14 963.73 2.2 1186. 9399. 1.8 EU-152 
30 2010.73 1005.05 2.2 903. 458. 11.6 
31C 2171.61 1085.56 2.2 1256. 5766. 1.9 EU-152 
32C 2179.19 1089.36 2.2 1075. 1010. 4.5 
33? 2215.40 1107.48 2.3 1010. 368. 17.4 
34? 2224.02 1111.79 2.3 1127. 7624. 1.7 TE-129,EU-152 
35 2425.93 1212.86 2.2 640. 738. 7.0 
36 2548.96 1274.45 1.4 281. 201. 15.8 NA-22 
37 2598.05 1299.03 2.0 239. 747. 5.0 I-133 
38? 2807.03 1403.68 2.5 191. 423. 12.4 
39? 2815.64 1407.99 2.5 291. 9321. 1.2 EU-152,BI-214, 

SCH-000 
40 2914.26 1457.38 2.7 100. 298. 8.3 I-135 
41 3057.74 1529.25 3.6 27. 294. 6.6 KR-88 ~~~·., 

42N 4025.08 2014.07 0.5 0 . 7 . 37.8 

• Error Quotation at 1. 00 sigma 
Peak Confidence Level at 95.0% 



11 Multiplets processed. 

C - Multiplet Analysis converged normally 
.~ - Multiplet Analysis did NOT converge 

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



hgtrw 13-FEB-96 09:15:21 

ple: Eu-152 Standard 
a collected on 13-FEB-96 at 09:00:10 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 

41-139 
-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 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<2.87E+01 
LLD<2.20E+02 
LLD<1.81E+03 
LLD<1.29E+01 

2.42E+02 +-
9.80E+02 +-
3.25E+02 +-

LLD<9.44E+00 
LLD<1.64E+01 
LLD<1.95E+00 
LLD<1.58E+01 
LLD<3.58E+00 
LLD<2.34E+00 
LLD<8.73E+01 
LLD<1.07E+01 
LLD<2.15E+00 
LLD<5.30E+01 
LLD<4.54E+00 
LLD<2.74E+01 
LLD<2.17E+00 
LLD<1.90E+01 
LLD<1.37E+01 
LLD<4.83E+00 

8.09E+01 +
LLD<3.93E+00 
LLD<8.30E+00 
LLD<3.22E+00 
LLD<1.40E+01 
LLD<2.51E+00 
LLD<2.35E+00 
LLD<2.04E+01 

9.53E+02 +
LLD<1.01E+02 
LLD<7.28E+00 
LLD<3.04E+00 
LLD<2.72E+00 
LLD<3.01E+00 
LLD<4.30E+00 
LLD<8.10E+01 

2.17E+01 +
LLD<6.98E+00 
LLD<6.62E+02 
LLD<2.29E+01 
LLD<2.72E+00 
LLD<2.83E+00 
LLD<5.51E+02 

LLD<2.87E+01 
LLD<2.20E+02 
LLD<1.81E+03 
LLD<1.29E+01 

4.46E+01 2.42E+02 +- 4.46E+01 
1.92E+01 9.80E+02 +- 1.92E+01 
6.37E+00 3.25E+02 +- 6.37E+00 

LLD<9.44E+00 
LLD<1.64E+01 
LLD<1.95E+00 
LLD<1.58E+01 
LLD<3.58E+00 
LLD<2.34E+00 
LLD<8.73E+01 
LLD<1.07E+01 
LLD<2.15E+00 
LLD<5.30E+01 
LLD<4.54E+00 
LLD<2.74E+01 
LLD<2.17E+00 
LLD<1.90E+01 
LLD<1.37E+01 
LLD<4.83E+00 

1.95E+01 8.09E+01 +- 1.95E+01 
LLD<3.93E+00 
LLD<8.30E+00 
LLD<3.22E+00 
LLD<1.40E+01 
LLD<2.51E+00 
LLD<2.35E+00 
LLD<2.04E+01 

1.46E+01 9.53E+02 +- 1.46E+01 
LLD<1.01E+02 
LLD<7.28E+00 
LLD<3.04E+00 
LLD<2.72E+00 
LLD<3.01E+00 
LLD<4.30E+00 
LLD<8.10E+01 

7.56E-01 2.17E+01 +- 7.56E-01 
LLD<6.98E+00 
LLD<6.62E+02 
LLD<2.29E+01 
LLD<2.72E+00 
LLD<2.83E+00 
LLD<5.51E+02 



SR-85 LLD<2.41E+00 
I-133 LLD<2.83E+00 
BA-140 LLD<9.95E+00 

,..91M LLD<3.25E+00 
·207 LLD<2.95E+00 

... .~..~-208 LLD<1.04E+01 
SB-124 LLD<2.70E+00 
CS-134 LLD<2.72E+00 
BI-214 LLD<7.18E+00 
RU-106 LLD<2.76E+01 
LA-142 LLD<5.45E+00 
AG-110M LLD<3.07E+00 
NB-97 LLD<3.30E+00 
CS-137 LLD<3.44E+00 
I-132 LLD<3.00E+00 
W-187 LLD<1.09E+01 
ZR-97 LLD<3.35E+00 
ZR-95 LLD<6.07E+00 
NB-95 LLD<3.19E+00 
TL-210 LLD<2.23E+01 
C0-58 LLD<3.42E+00 
CS-136 LLD<3.30E+00 
MN-54 LLD<3.60E+00 
C0-56 LLD<3.62E+00 
I-134 LLD<4.00E+00 
TL-207 LLD<3.27E+03 
Y-88 LLD<3.63E+00 
AC-228 LLD<1.13E+01 
~-152 1.01E+03 +- 2.20E+01 

.,.,::-234M LLD<4.68E+01 . ~ ,._ 

LLD<8.58E+00 ':j_:L 91 
"p··:R'B-a9 LLD<6.39E+00 

FE-59 LLD<5.65E+00 
ZN-65 LLD<1.53E+01 
SC-46 LLD<3.56E+00 
TA-182 LLD<1.03E+01 
I-135 LLD<8.01E+00 
CL-39 LLD<5.40E+00 
NA-22 LLD<1.99E+00 
AR-41 LLD<4.57E+00 
C0-60 LLD<1.51E+00 
NA-24 LLD<1.18E+00 
SR-92 LLD<1.42E+00 
SCH-000 9.11E+02 +- 1.83E+01 
CS-138 LLD<1.46E+00 
K-40 LLD<1.12E+01 
KR•88 LLD<8.09E+00 
TL-209 LLD<1.85E+00 
LA-140 LLD<4.13E-01 
AL-26 LLD<3.24E-01 
MN-56 LLD<1.81E+00 
RB-88 LLD<2.49E+00 

--------------------
Total 4.52E+03 +- 6.18E+01 

If!!'. 

Error Quotation at 1.00 Sigma 
LLD Confidence Level at 95.0% 

LLD<2.41E+OO 
LLD<2.83E+00 
LLD<9.95E+00 
LLD<3.25E+00 
LLD<2.95E+00 
LLD<1.04E+01 
LLD<2.70E+00 
LLD<2.72E+00 
LLD<7.18E+00 
LLD<2.76E+01 
LLD<5.45E+00 
LLD<3.07E+00 
LLD<3.30E+00 
LLD<3.44E+00 
LLD<3.00E+00 
LLD<1.09E+01 
LLD<3.35E+00 
LLD<6.07E+00 
LLD<3.19E+00 
LLD<2.23E+01 
LLD<3.42E+00 
LLD<3.30E+00 
LLD<3.60E+00 
LLD<3.62E+00 
LLD<4.00E+00 
LLD<3.27E+03 
LLD<3.63E+00 
LLD<1.13E+01 

1.01E+03 +- 2.20E+01 
LLD<4.68E+01 
LLD<8.58E+00 
LLD<6.39E+00 
LLD<5.65E+00 
LLD<1.53E+01 
LLD<3.56E+00 
LLD<1.03E+01 
LLD<8.01E+00 
LLD<5.40E+00 
LLD<1.99E+00 
LLD<4.57E+00 
LLD<1.51E+00 
LLD<1.18E+00 
LLD<1.42E+00 

9.11E+02 +- 1.83E+01 
LLD<1.46E+00 
LLD<1.12E+01 
LLD<8.09E+00 
LLD<1.85E+00 
LLD<4.13E-01 
LLD<3.24E-01 
LLD<1.81E+00 
LLD<2.49E+00 

--------------------
4.52E+03 +- 6.18E+01 



Results saved in File SD2213 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

rntroid Energy Net Area Error Gammas/sec 
nnel keV counts % 

80.13 39.98 2446. 10.8 9.40E+03 
92.00 45.91 1238. 14.0 2.28E+03 

169.86 84.79 1218. 21.5 2.24E+02 
180.89 90.30 1104. 21.9 1.75E+02 
235.76 117.71 5078. 24.9 5.19E+02 
250.01 124.83 2531. 44.9 2.44E+02 
490.35 244.88 17764. 2.2 2.44E+03 
495.83 247.62 618. 30.9 8.52E+01 
592.59 295.96 787. 20.7 1.26E+02 
681.00 340.14 2004. 19.1 3.65E+02 
695.31 347.29• 1451. 25.3 2.70E+02 
736.42 367.83 1411. 6.5 2.77E+02 
888.66 443.92 3740. 3.0 8.87E+02 
977.92 488.53 411. 22.1 1.08E+02 

1128.87 563.99 649. 14·. 8 1.97E+02 
1173.33 586.21 407. 21.9 1.28E+02 
1377.75 688.42 867. 10.2 3.22E+02 
1550.12 774.63 361. 15.8 1.50E+02 
1558.05 778.59 9388. 2.2 3.93E+03 
1564.03 781.59 297. 20.0 1.25E+02 
1734.91 867.06 2797. 3.2 1.29E+03 
1838.74 919.00 412. 13.7 2.01E+02 
1918.99 959.15 475. 14.4 2.40E+02 

~10.73 1005.05 458. 11.6 2.41E+02 
l .,_:.;79 .19 1089.36 1010. 4.5 5.66E+02 
' l~15 .40 1107.48 368. 17.4 2.09E+02 

2425.93 1212.86 738. 7.0 4.48E+02 
2548.96 1274.45 201. 15.8 1.26E+02 
2598.05 1299.03 747. 5.0 4.75E+02 
2807.03 1403.68 423. 12.4 2.82E+02 
2914.26 1457.38 298. 8.3 2.03E+02 
3057.74 1529.25 294. 6.6 2.05E+02 
4025.08 2014.07 7 . 37.8 5.38E+00 

0:@ 



• 

* * * * * * * * * * * 

* GAMMA 

* 

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

S P E C T R U M A N A L Y S I S 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 13-FEB-96 11:57:52 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 
Detector Number: 

1 
1 

I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
~ltiplet Analysis Performed. 

~gular Output. 
Analysis of Spectrum saved in Disk File SD0102 
Measured by: DLV 

Sample Description: L:108,109 
Geometry Description: Capsule 
sample Size: 8.3500E+02 GM 
Standard Size: 8.8840E+02 grn 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+OO 

COLLECT started on 12-FEB-96 at 12:47:03 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

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

Energy Calibration performed 13-FEB-96 
Efficiency Calibration performed 21-NOV-95 

• 



hgtrw ,... 
p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.14 238.7-8 1.1 
2 591.72 295.53 2.1 
3 704.53 351.90 1.7 
4 1166.42 582.76 1.2 
5 1218.82 608.96 1.0 
6 1323.90 661.50 2.1 
7 1821.92 910.58 3.2 
8 2921.14 1460.83 2.6 

Error Quotation at 1.00 sigma 
Peak Confidence Level at 95.0% 

13-FEB-96 11:57:52 

ANA L y s I s 

Backgnd Net Area Error Nuclides 
counts counts % 

99. 112. 16.6 PB-21·2 
36. 59. 20.7 PB-214 
36. 87. 15.4 BI-211,PB-214 
10. 39. 20.0 TL-208 
19. 46. 21.7 XE-135,BI-214 
18. 39. 23.5 CS-137 

6. 25. 25.6 AC-228 
4. 105. 10.3 K-40 



hgtrw 13-FEB-96 11:57:52 

~ple: L:108,109 
a collected on 12-FEB-96 at 12:47:03 

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

R AD I 0 N U C L I D E ANALYS I S R E P 0 R T 

Nuclide Activity Concentration in pCi /GM 
Decay 

Measured Error corrected Error 

AM-241 LLD<2.70E+00 LLD<2.70E+00 
TH-234 LLD<2.56E+01 LLD<2.56E+01 
TH-230 LLD<1.75E+02 LLD<1.75E+02 
XE-133 LLD<1.50E+00 LLD<1.50E+00 
CD-109 LLD<1.09E+01 LLD<1.09E+01 
SCL-000 LLD<6.99E-01 LLD<6.99E-01 
C0-57 LLD<2.32E-01 LLD<2.32E-01 
PA-234 LLD<8.20E-01 LLD<8.20E-01 
CE-144 LLD<1.67E+00 LLD<1.67E+00 
TC-99M LLD<1.90E-01 LLD<1.90E-01 
U-235 LLD<1.37E+00 LLD<1.37E+00 
CE-141 LLD<3.47E-01 LLD<3.47E-01 
KR-85M LLD<2.31E-01 LLD<2.31E-01 
XE-131M LLD<7.76E+00 LLD<7.76E+00 -139 LLD<9.60E-01 LLD<9.60E-01 

139 LLD<1.95E-01 LLD<1.95E-01 
226 LLD<4.65E+00 LLD<4.65E+00 

BA-141 LLD<S.OSE-01 LLD<5.05E-01 
KR-89 LLD<1.95E+00 LLD<1.95E+00 
TE-132 LLD<1.66E-01 LLD<1.66E-01 
XE-133M LLD<2.23E+00 LLD<2.23E+00 
TH-227 LLD<1.55E+00 LLD<1.55E+00 
PB-212 1.06E+00 +- 1.78E-01 1.06E+00 +- 1.78E-01 
RA-224 LLD<5.26E+00 LLD<5.26E+00 
XE-135 LLD<1.91E-01 LLD<1.91E-01 
XE-138 LLD<7.52E-01 LLD<7.52E-01 
SE-75 LLD<3.76E-01 LLD<3.76E-01 
NP-239 LLD<1.45E+00 LLD<1.45E+00 
HG-203 LLD<2.77E-01 LLD<2.77E-01 
IR-192 LLD<2.05E-01 LLD<2.05E-01 
CR-51 LLD<1.89E+00 LLD<1.89E+00 
SCM-000 LLD<9.74E-01 LLD<9.74E-01 
BI-211 1. 39E+01 +- 2.15E+00 1.39E+01 +- 2.15E+00 
PB-214 1.62E+00 +- 2.51E-01 1.62E+00 +- 2.51E-01 
BA-133 LLD<6.71E-01 LLD<6.71E-01 
I-131 LLD<2.43E-01 LLD<2.43E-01 
SN-113 LLD<3.18E-01 LLD<3.18E-01 
KR-87 LLD<5.16E-01 LLD<5.16E-01 
PB-211 LLD<1.01E+01 LLD<1.01E+01 
AU-198 LLD<2.14E-01 LLD<2.14E-01 

.125 LLD<7.11E-01 LLD<7.11E-01 
212 LLD<6.35E+01 LLD<6.35E+01 

BE-7 LLD<2.40E+00 LLD<2.40E+00 
HF-181 LLD<2.56E-01 LLD<2.56E-01 
RU-103 LLD<2.51E-01 LLD<2.51E-01 
KR-85 LLD<6.55E+01 LLD<6.55E+01 



SR-85 LLD<2.86E-01 
I-133 LLD<2.88E-01 
BA-140 LLD<7.61E-01 

r9;~7 LLD<2.98E-01 
LLD<2.52E-01 

.u-208 LLD<9.37E-01 
SB-124 LLD<2.95E-01 
CS-134 LLD<4.84E-01 
BI-214 1.24E+00 +- 2.70E-01 
RU-106 LLD<2.15E+00 
LA-142 LLD<4.72E-01 
AG-110M LLD<5.43E-01 
NB-97 LLD<5.10E-01 
CS-137 S.OOE-01 +- 1.18E-01 
I-132 LLD<3.51E-01 
W-187 LLD<5.64E-01 
ZR-97 LLD<2.67E-01 
ZR-95 LLD<4.82E-01 
NB-95 LLD<2.86E-01 
TL-210 LLD<1.84E+00 
C0-58 LLD<2.48E-01 
CS-136 LLD<2.74E-01 
MN-54 LLD<2.82E-01 
C0-56 LLD<2.91E-01 
I-134 LLD<3.83E-01 
TL-207 LLD<2.48E+02 
Y-88 LLD<3.24E-01 
AC-228 1. 44E+00 +- 3.69E-01 

&152 LLD<3.22E+00 
. 234M LLD<3.83E+00 

I -,::.,y 91 LLD<1.22E+00 \ p-

''-KB- 89 LLD<6.06E-01 
FE-59 LLD<4.71E-01 
ZN-65 LLD<9.52E-01 
SC-46 LLD<4.09E-01 
TA-182 LLD<1.08E+00 
I-135 LLD<1.44E+00 
CL-39 LLD<1.09E+00 
NA-22 LLD<3.96E-01 
AR-41 LLD<3.12E-01 
C0-60 LLD<2.95E-01 
NA-24 LLD<2.95E-01 
SR-92 LLD<4.62E-01 
SCH-000 LLD<1.22E+00 
CS-138 LLD<4.34E-01 
K-40 2.17E+01 +- 2.27E+00 
KR~aa LLD<2.55E+00 
TL-209 LLD<1.11E+00 
LA-140 LLD<3.64E-01 
AL-26 LLD<2.95E-01 
MN-56 LLD<7.65E-01 
RB-88 LLD<1.15E+00 

--------------------
Total 4.15E+01 +- 3.18E+00 ,-... 

Error Quotation at 1.00 Sigma 
LLD Confidence Level at 95.0% 

LLD<2.86E-01 
LLD<2.88E-01 
LLD<7.61E-01 
LLD<2.98E-01 
LLD<2.52E-01 
LLD<9.37E-01 
LLD<2.95E-01 
LLD<4.84E-01 

1.24E+00 +- 2.70E-01 
LLD<2.15E+00 
LLD<4.72E-01 
LLD<5.43E-01 
LLD<5.10E-01 

5.00E-01 +- 1.18E-01 
LLD<3.51E-01 
LLD<5.64E-01 
LLD<2.67E-01 
LLD<4.82E-01 
LLD<2.86E-01 
LLD<1.84E+00 
LLD<2.48E-01 
LLD<2.74E-01 
LLD<2.82E-01 
LLD<2.91E-01 
LLD<3.83E-01 
LLD<2.48E+02 
LLD<3.24E-01 

1.44E+00 +- 3.69E-01 
LLD<3.22E+00 
LLD<3.83E+00 
LLD<1.22E+00 
LLD<6.06E-01 
LLD<4.71E-01 
LLD<9.52E-01 
LLD<4.09E-01 
LLD<1.08E+00 
LLD<1.44E+00 
LLD<1.09E+00 
LLD<3.96E-01 
LLD<3.12E-01 
LLD<2.95E-01 
LLD<2.95E-01 
LLD<4.62E-01 
LLD<1.22E+00 
LLD<4.34E-01 

2.17E+01 +- 2.27E+00 
LLD<2.55E+00 
LLD<1.11E+00 
LLD<3.64E-01 
LLD<2.95E-01 
LLD<7.65E-01 
LLD<1.15E+00 

--------------------
4.15E+01 +- 3.18E+00 



Results saved in File SD0102 

• 

• 

• 



-Centroid ,e: . :mnel 

591.72 
1166.42 

Ot@ 

PEAKS NOT USED IN ANALYSIS 

Energy Net Area Error Gammas/sec 
keV counts % 

295.53 59. 20.7 9.44E+00 
582.76 39. 20.0 1.23E+01 



GAMMA SPECTROSCOPY RESULTS FROM 2/14/96 

FOR 

B-25 BOX #2046598 AND #2046587 



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

* 
* 

GAMMA S P E C T R U M R E C A L I B R A T I 0 N * 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 14-FEB-96 07:53:46 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels 
First channel for Search: 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

from MCA Region FULL 
0 

1.0 
1 

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. 

Multiplet Analysis Performed. 

&,1lar Output. 
Te~tral data read 
Analyzed by: 

directly from Multichannel Analyzer AND 
dlv 

Sample Description: Eu-152 Standard 
COLLECT started on 14-FEB-96 at 07:27:00 

COLLECT Live Time: 1200. sec . 

• 



~rw 14-FEB-96 07:53:46 
,ft"'i'·, 

P E A K ANA L Y S I s 

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

1C 80.15 39.99 1.8 31870. 4286. 8.4 
2C 91.78 45.80 1.8 26716. 2023. 10.2 
3$ 149.84 74.80 1.6 37940. 932. 36.3 PB-214 
4N 169.83 84.78 3.6 89969. 3831. 6.9 
SN 176.49 88.11 3.6 101466. 3307. 7.0 PB-214,CD-109 
6? 234.29 116.98 1.7 36993. 8997. 26.6 
7? 244.57 122.11 1.7 31572. 184885. 1.9 SE-75,SCL-000, 

C0-57 
8? 249.24 124.44 1.7 29108. 6201. 41.6 
9? 479.85 239.64 1.7 14704. 1573. 20.1 

10? 490.48 244.95 1.7 13850. 35493. 2.0 
11? 495.91 247.66 1.7 13413. 1294. 23.6 
12 593.07 296.20 2.0 11013. 1692. 10.3 
13? 679.21 339.24 1.8 8302. 4018. 18.0 AC-228 
14? 689.61 344.44 1.8 7779. 91977. 1.2 BA-141, 

SCM-000 
15? 695.25 347.26 1.8 7495. 2796. 26.3 
16 736.49 367.87 2.0 5877. 2983. 4.4 
17C 823.29 411.25 1.7 5557. 5980. 3.6 AU-198 

~,\~c 832.84 416.02 1.7 5251. 502. 14.5 
888.91 444.04 1.7 6352. 7532. 2.1 

'XI \ ,,, . .d 978.62 488.88 2.0 5743. 1050. 12.1 
21 1128.72 563.91 2.0 5938. 996. 12.9 CS-134,SB-122 
22 1173.46 586.28 2.0 5053. 870. 13.3 
23 1358.08 678.59 1.6 5267. 609. 20.2 AG110M 
24 1378.34 688.72 1.6 4716. 1298. 9.0 
25 1439.48 719.30 1.9 3409. 269. 32.2 
26? 1548.50 773.82 2.0 4412. 674. 17.3 W-187,TE131M 
27? 1558.62 778.88 2.0 4253. 19371. 1.5 
28? 1565.16 782.15 2.0 4150. 564. 21.0 
29C 1735.52 867.36 2.1 4093. 5506. 4.0 
30C 1839.56 919.41 1.8 2229. 495. 20.2 
31C 1853.01 926.14 1.8 2242. 285. 21.6 PA-234 
32? 1918.85 959.08 2.2 2751. 723. 16.9 
33? 1928.83 964.07 2.2 3005. 18352. 1.2 EU-152 
34 2010.82 1005.10 2.2 2194. 841. 10.1 
35C 2162.48 1081.00 2.3 1860. 563. 13.5 
36C 2172.31 1085.91 2.3 1881. 12179. 1.7 EU-152 
37C 2180.10 1089.81 2.3 1898. 2367. 5.0 
38? 2216.08 1107.82 2.3 2107. 695. 13.5 
39? 2224.82 1112.19 2.3 2231. 15417. 1.3 TE-129,EU-152 
40 2426.49 1213.14 2.3 1103. 1315. 4.9 
41C 2549.45 1274.70 1.4 670. 261. 17.6 NA-22 
42 2598.85 1299.43 2.0 527. 1457. 3.7 
43? 2806.61 1403.47 2.5 439. 797. 10.6 

~4? 2816.74 1408.54 2.5 687. 18480. 0.9 EU-152,BI-214, 
SCH-000 

45C 2915.89 1458.20 2.4 102. 465. 6.1 1-135 
46C 2922.38 1461.45 2.4 88. 298. 7.5 K-40 
47 3059.39 1530.08 3.7 92. 499. 5.7 KR-88 



Error Quotation 41Jak Confidence 

14 Multiplets 

at 1.00 sigma 
Level at 95.0% 

processed. 

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 

ENERGY RECALIBRATION REPORT 

Old Calibration Coefficients: 

Energy= 2.611118E-07*ChA2 + 4.993353E-01*Ch +-2.994596E-02 

New Calibration Coefficients: 

Energy= 2.597442E-07*ChA2 + 4.992634E-01*Ch +-1.578545E-01 

Ot@ 

• 

• 

~· 
: \ 

-



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
·* 

GAMMA S P E C T R U M 

* 
A N A L Y S I S * 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 14-FEB-96 08:28:07 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: . 

1.0 
1 

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. 

~~ 
',.. , :.,dlllar Output. 

Analysis of Spectrum saved in Disk File SD2214 
Measured by: dlv 

Sample Description: Eu-152 Standard 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 8.8840E+02 grn I Conversion Factor: 1.0000E+OO 
Standard Size: 8.8840E+02 grn 
Analysis Library file: ANLOOO 

COLLECT started on 14-FEB-96 at 07:59:26 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
757. seconds 

20.74 % 

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

Energy Calibration performed 14-FEB-96 
Efficiency Calibration performed 21-NOV-95 



~-

hgtrw 14-FEB-96 08:28:07 

• P E A K AN A L Y S I S 

PK Ce1ftroid Energy FWHM Backgnd Net Area Error Nuclides 
channel keV keV counts counts % 

1C 79.79 39.68 1.9 17581. 2186. 11.2 
2C 91.69 45.62 1.9 14670. 1311. 13.1 
3$ 170.04 84.75 3.4 42860. 2172. 15.8 
4$ 176.47 87.95 3.4 46242. 2172. 16.0 PB-214,CD-109 
5$ 182.36 90.90 3.4 49345. 1017. 32.3 
6? 233.90 116.64 1.7 19412. 4158. 27.4 
7? 244.32 121.84 1.7 18245. 91906. 1.3 SE-75,SCL-000, 

C0-57 
8? 479.92 239.51 1.7 7495. 806. 25.2 PB-212 
9? 490.21 244.65 1.7 7185. 18087. 2.2 

10? 496.02 247.55 1.7 7010. 664. 30.2 
11 592.79 295.89 1.3 4540. 954. 11.4 PB-214 
12? 679.16 339.04 1.8 3996. 1973. 18.7 AC-228 
13? 689.31 344.11 1.8 3762. 45440. 1.7 BA-141, 

SCM-000 
14? 694.07 346.49 1.8 3652. 1440. 34.0 
15? 697.83 348.37 1.8 3565. 526. 76.8 
16 736.08 367.48 1.8 3482. 1513. 6.8 
17 822.97 410.90 1.6 2904. 2691. 3.6 AU-198 ~ .. 

-~ 
888.69 443.74 1.8 3165. 3900. 2.8 i 

978.16 488.45 2.5 2474. 372. 21.2 
0$ 1128.61 563.65 1.9 2722. 424. 20.8 CS-134,SB-122 

21$ 1132.92 565.80 1.9 2676. 236. 27.4 
22 1173.46 586.07 1.3 2689. 560. 15.6 
23 1378.13 688.38 1.9 2499. 717. 12.2 
24C 1548.49 773.57 2.0 2162. 321. 17.7 I-132,W-187, 

TE131M 
25C 1558.35 778.50 2.0 2359. 9143. 1.8 M0-99 
26 1735.28 866.98 2.0 2351. 2398. 3.9 
27 1839.60 919.17 2.7 1367. 335. 18.7 
28$ 1918.83 958.80 2.2 1248. 389. 11.6 
29$ 1928.52 963.65 2.2 1206. 9279. 1.9 EU-152 
30$ 1935.72 967.25 2.2 1174. 247. 17.3 
31 2010.39 1004.61 2.1 1076. 363. 16.2 
32C 2172.11 1085.52 2.1 1269. 5767. 1.9 EU-152 
33C 2179.81 1089.38 2.1 1083. 930. 3.6 
34$ 2215.46 1107.22 2.3 1001. 363. 16.5 
35$ 2224.54 1111.76 2.3 1202. 7462. 1.8 TE-129,EU-152 
36 2426.04 1212.60 2.2 702. 626. 8.3 
37 2549.58 1274.45 2.3 268. 123. 23.8 NA-22 
38 2598.70 1299.03 2.0 285. 703. 5.6 I-133 
39C 2806.45 1403.04 2.4 185. 383. 11.4 
40C 2816.43 1408.04 2.4 300. 9352. 1.2 EU-152,BI-214, 

SCH-000 _,;,;;,. __ 

41 2915.60 1457.70 1.5 123. 263. 9.7 I-135 

.ic 2989.54 1494.73 1.4 12. 21. 45.6 
3058.43 1529.23 3.1 30. 227. 7.8 KR-88 

Error Quotation at 1.00 sigma 



Peak Confidence Level at 95.0% 

,. 13 Multiplets processed. 

Multiplet Analysis converged normally 
- Multiplet Analysis did NOT converge 

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



hgtrw 14-FEB-96 08:28:07 
~: .. 

.mple: Eu-152 Standard 
ta collected on 14-FEB-96 at 07:59:26 

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

R A D I 0 NU C L I D E ANA L y s I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<2.89E+01 LLD<2.89E+01 
TH-234 LLD<2.19E+02 LLD<2.19E+02 
TH-230 LLD<1.83E+03 LLD<1.83E+03 
XE-133 LLD<1.31E+01 LLD<1.31E+01 
CD-109 2.99E+02 +- 4.81E+01 2.99E+02 +- 4.81E+01 
SCL-000 9.69E+02 +- 1.44E+01 9.69E+02 +- 1.44E+Ol. 
C0-57 3.22E+02 +- 4.78E+00 3.22E+02 +- 4.78E+00 
PA-234 LLD<9.40E+00 LLD<9.40E+00 
CE-144 LLD<1.64E+01 LLD<1.64E+01 
TC-99M LLD<1.98E+00 LLD<1.98E+00 
U-235 LLD<1.58E+01 LLD<1.58E+01 
CE-141 LLD<3.57E+00 LLD<3.57E+00 
KR-85M LLD<2.37E+00 LLD<2.37E+00 
XE-131M LLD<8.90E+01 LLD<8.90E+01 .:~ ,-139 LLD<1.07E+01 LLD<1.07E+01 

-139 LLD<2.14E+00 LLD<2.14E+00 
-226 LLD<4.96E+01 LLD<4.96E+01 

BA-141 LLD<4.43E+00 LLD<4.43E+00 
KR-89 LLD<2.76E+01 LLD<2.76E+01 
TE-132 LLD<2.02E+00 LLD<2.02E+00 
XE-133M LLD<1.90E+01 LLD<1.90E+01 
TH-227 LLD<1.37E+01 LLD<1.37E+01 
PB-212 7.18E+00 +- 1. 81E+00 7.18E+00 +- 1.81E+00 
RA-224 LLD<9.76E+01 LLD<9.76E+01 
XE-135 LLD<4.14E+00 LLD<4.14E+00 
XE-138 LLD<8.33E+00 LLD<8.33E+00 
SE-75 LLD<3.25E+00 LLD<3.25E+00 
NP-239 LLD<1.37E+01 LLD<1.37E+01 
HG-203 LLD<2.52E+00 LLD<2.52E+00 
IR-192 LLD<2.39E+00 LLD<2.39E+00 
CR-51 LLD<2.06E+01 LLD<2.06E+01 
SCM-000 9.57E+02 +- 1. 78E+Ol 9.57E+02 +- 1.78E+01 
BI-211 LLD<8.31E+01 LLD<8.31E+01 
PB-214 LLD<7.32E+00 LLD<7.32E+00 
BA-133 LLD<3.15E+00 LLD<3.15E+00 
I-131 LLD<2.72E+00 LLD<2.72E+00 
SN-113 LLD<2.99E+00 LLD<2.99E+00 
KR-87 LLD<4.27E+00 LLD<4.27E+00 
PB-211 LLD<8.22E+01 LLD<8.22E+01 
AU-198 1.88E+01 +- 7.11E-01 1. 88E+01 +- 7.11E-01 .""""" t:l25 LLD<6.94E+00 LLD<6.94E+00 

212 LLD<6.69E+02 LLD<6.69E+02 
7 LLD<2.15E+01 LLD<2.15E+01 

HF-181 LLD<2.74E+00 LLD<2.74E+00 
RU-103 LLD<2.64E+00 LLD<2.64E+00 
KR-85 LLD<5.55E+02 LLD<5.55E+02 



SR-85 LLD<2.43E+00 LLD<2.43E+00 
I-133 LLD<3.12E+00 LLD<3.12E+00 
BA-140 LLD<1.05E+01 LLD<1.05E+01 

I/!"91M LLD<3.07E+00 LLD<3.07E+00 
207 LLD<2.97E+00 LLD<2.97E+00 

~-208 LLD<1.04E+01 LLD<1.04E+01 
SB-124 LLD<2.71E+00 LLD<2.71E+00 
CS-134 LLD<2.71E+00 LLD<2.71E+00 
BI-214 LLD<7.63E+00 LLD<7.63E+00 
RU-106 LLD<2.90E+01 LLD<2.90E+01 
LA-142 LLD<5.66E+00 LLD<5.66E+00 
AG-110M LLD<3.18E+00 LLD<3.18E+00 
NB-97 LLD<3.25E+00 LLD<3.25E+00 
CS-137 LLD<3.24E+00 LLD<3.24E+00 
I-132 LLD<3.18E+00 LLD<3.18E+00 
W-187 LLD<1.10E+01 LLD<1.10E+01 
ZR-97 LLD<3.42E+00 LLD<3.42E+00 
ZR-95 LLD<6.01E+00 LLD<6.01E+00 
NB-95 LLD<3.25E+00 LLD<3.25E+00 
TL-210 LLD<2.27E+01 LLD<2.27E+01 
C0-58 LLD<3.31E+00 LLD<3.31E+00 
CS-136 LLD<3.33E+00 LLD<3.33E+00 
MN-54 LLD<3.43E+00 LLD<3.43E+00 
C0-56 LLD<3.61E+00 LLD<3.61E+00 
I-134 LLD<4.34E+00 LLD<4.34E+00 
TL-207 LLD<3.05E+03 LLD<3.05E+03 
Y-88 LLD<3.78E+00 LLD<3.78E+00 
AC-228 LLD<1.23E+01 LLD<1.23E+01 

*-152 9.95E+02 +- 2.28E+01 9.95E+02 +- 2.28E+01 
. .::.234M LLD<4.39E+01 LLD<4.39E+01 

.;.·91 LLD<8.68E+00 LLD<8.68E+00 
·•·:rt5- 89 LLD<6.24E+00 LLD<6.24E+00 

FE-59 LLD<5.54E+00 LLD<5.54E+00 
ZN-65 LLD<1.43E+01 LLD<1.43E+01 
SC-46 LLD<3.71E+00 LLD<3.71E+00 
TA-182 LLD<9.70E+00 LLD<9.70E+00 
I-135 LLD<7.84E+00 LLD<7.84E+00 
CL-39 LLD<4.63E+00 LLD<4.63E+00 
NA-22 LLD<1.99E+00 LLD<1.99E+00 
AR-41 LLD<4.03E+00 LLD<4.03E+00 
C0-60 LLD<1.33E+00 LLD<1.33E+00 
NA-24 LLD<1.31E+00 LLD<1.31E+00 
SR-92 LLD<1.58E+00 LLD<1.58E+00 
SCH-000 9.14E+02 +- 1.82E+01 9.14E+02 +- 1.82E+01 
CS-138 LLD<1.28E+00 LLD<1.28E+00 
K-40 LLD<9.00E+00 LLD<9.00E+00 
KR~aa LLD<7.73E+00 LLD<7.73E+00 
TL-209 LLD<2.56E+00 LLD<2.56E+00 
LA-140 LLD<6.11E-01 LLD<6.11E-01 
AL-26 LLD<3.14E-01 LLD<3.14E-01 
MN-56 LLD<1.18E+00 LLD<1.18E+00 
RB-88 LLD<9.95E-01 LLD<9.95E-01 

-------------------- --------------------
Total 4.48E+03 +- 6.09E+01 4.48E+03 +- 6.09E+Ol 

"" 
Error Quotation at 1.00 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD2214 
·~•.· 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

rntroid Energy Net Area Error Gammas/sec 
' ,nnel keV counts % 

79.79 39.68 2186. 11.2 8.77E+03 
91.69 45.62 1311. 13.1 2.50E+03 

170.04 84.75 2172. 15.8 4.01E+02 
182.36 90.90 1017. 32.3 1.59E+02 
233.90 116.64 4158. 27.4 4.29E+02 
490.21 244.65 18087. 2.2 2.48E+03 
496.02 247.55 664. 30.2 9.16E+01 
592.79 295.89 954. 11.4 1.53E+02 
679.16 339.04 1973. 18.7 3.58E+02 
694.07 346.49 1440. 34.0 2.67E+02 
697.83 348.37 526. 76.8 9.80E+01 
736.08 367.48 1513. 6.8 2.97E+02 
888.69 443.74 3900. 2.8 9.25E+02 
978.16 488.45 372. 21.2 9.74E+01 

1128.61 563.65 424. 20.8 1. 29E+02 
1132.92 565.80 236. 27.4 7.17E+01 
1173.46 586.07 560. 15.6 1.76E+02 
1378.13 688.38 717. 12.2 2.66E+02 
1548.49 773.57 321. 17.7 1.33E+02 
1558.35 778.50 9143. 1.8 3.82E+03 
1735.28 866.98 2398. 3.9 1.11E+03 
1839.60 919.17 335. 18.7 1.63E+02 
1918.83 958.80 389. 11.6 1.96E+02 

,~9,35. 72 967.25 247. 17.3 1.26E+02 
.:.J10. 39 1004.61 363. 16.2 1.91E+02 .... 
2179.81 1089.38 930. 3.6 5.22E+02 
2215.46 1107.22 363. 16.5 2.06E+02 
2426.04 1212.60 626. 8.3 3.80E+02 
2549.58 1274.45 123. 23.8 7.74E+01 
2598.70 1299.03 703. 5.6 4.47E+02 
2806.45 1403.04 383. 11.4 2.56E+02 
2915.60 1457.70 263. 9.7 1.79E+02 
2989.54 1494.73 21. 45.6 1. 4 7E+01 
3058.43 1529.23 227. 7.8 1.58E+02 

0:@ 



* * * * * * * * * * 

* GAMMA 
* 

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

S P E C T R U M A N A L Y S I S 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 14-FEB-96 08:55:06 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
~ltiplet Analysis Performed. 

~gular Output. 
Analysis of Spectrum saved in Disk File SD0104 
Measured by: dlv 

Sample Description: B25#2046598 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 7.2500E+02 gm I Conversion Factor: 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 14-FEB-96 at 08:42:45 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

1.0000E+00 

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

Energy Calibration performed 14-FEB-96 
Efficiency Calibration performed 21-NOV-95 

• 



hgtrw ,,.. 
p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 186.22 92.82 2.1 
2 372.42 185.81 1.6 
3 478.03 238.56 1.5 
4 590.72 294.86 1.8 
5 677.79 338.36 1.2 
6 704.75 351.83 1.9 
7 2921.53 1460.67 2.6 

Error Quotation at 1.00 sigma 
Peak Confidence Level at 95.0% 

14-FEB-96 08:55:06 

ANA L y s I s 

Backgnd Net Area Error Nuclides 
counts counts % 

162. 223. 11.2 TH-234,TH-234 
55. 178. 10.0 U-235,RA-226 
80. 130. 14.1 PB-212 
31. 48. 23.3 PB-214 
30. 30. 33.9 AC-228 
37. 50. 23.8 BI-211,PB-214 
11. 71. 14.3 K-40 



hgtrw 14-FEB-96 08:55:06 

ple: B25#2046598 
a collected on 14-FEB-96 at 08:42:45 

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

R AD I 0 N U C L I D E ANA L Y S I s R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<4.62E+00 LLD<4.62E+00 
TH-234 LLD<3.11E+01 LLD<3.11E+01 
TH-230 LLD<2.89E+02 LLD<2.89E+02 
XE-133 LLD<1.81E+00 LLD<1.81E+00 
CD-109 LLD<1.82E+01 LLD<1.82E+01 
SCL-000 LLD<7.74E-01 LLD<7.74E-01 
C0-57 LLD<2.57E-01 LLD<2.57E-01 
PA-234 LLD<1.00E+00 LLD<1.00E+00 
CE-144 LLD<2.07E+00 LLD<2.07E+00 
TC-99M LLD<2.35E-01 LLD<2.35E-01 
U-235 LLD<1.58E+00 LLD<1.58E+00 
CE-141 LLD<3.71E-01 LLD<3.71E-01 
KR-85M LLD<2.38E-01 LLD<2.38E-01 
XE-131M LLD<8.79E+00 LLD<8.79E+00 ~'~}.~ 

BA-139 LLD<1.14E+00 LLD<1.14E+00 ') 

.139 LLD<2.32E-01 LLD<2.32E-01 
,..,i/ 

226 1.92E+01 +- 1.93E+00 1.92E+01 +- 1.93E+00 
BA-141 LLD<7.97E-01 LLD<7.97E-01 
KR-89 LLD<2.42E+00 LLD<2.42E+00 
TE-132 LLD<2.01E-01 LLD<2.01E-01 
XE-133M LLD<2.83E+00 LLD<2.83E+00 
TH-227 LLD<1.60E+00 LLD<1.60E+00 
PB-212 1.42E+00 +- 2.03E-01 1.42E+00 +- 2.03E-01 
RA-224 LLD<5.46E+00 LLD<5.46E+00 
XE-135 LLD<2.37E-01 LLD<2.37E-01 
XE-138 LLD<8.79E-01 LLD<8.79E-01 
SE-75 LLD<3.73E-01 LLD<3.73E-01 
NP-239 LLD<1.32E+00 LLD<1.32E+00 
HG-203 LLD<2.54E-01 LLD<2.54E-01 
IR-192 LLD<2.33E-01 LLD<2.33E-01 
CR-51 LLD<2.06E+00 LLD<2.06E+00 
SCM-000 LLD<1.18E+00 LLD<1.18E+00 
BI-211 9.26E+00 +- 2.20E+OO 9.26E+00 +- 2.20E+00 
PB-214 1.08E+00 +- 2.57E-01 1.08E+00 +- 2.57E-01 
BA-133 LLD<6.90E-01 LLD<6.90E-01 
I-131 LLD<2.84E-01 LLD<2.84E-01 
SN-113 LLD<3.13E-01 LLD<3.13E-01 
KR-87 LLD<5.20E-01 LLD<5.20E-01 
PB-211 LLD<9.98E+00 LLD<9.98E+00 
AU-198 LLD<2.72E-01 LLD<2.72E-01 ,-125 LLD<7.27E-01 LLD<7.27E-01 

-212 LLD<6.65E+01 LLD<6.65E+01 
-7 LLD<2.07E+00 LLD<2.07E+00 

HF-181 LLD<2.73E-01 LLD<2.73E-01 
RU-103 LLD<2.76E-01 LLD<2.76E-01 
KR-85 LLD<6.96E+01 LLD<6.96E+01 



SR-85 
I-133 
BA-140 

,.-91M 
207 

...J-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 
C0-58 
CS-136 
MN-54 
C0-56 
I-134 
TL-207 
Y-88 
AC-228 
EU-152 

1/1!('':'.: 2 3 4 M 

LLD<3.04E-01 
LLD<3.12E-01 
LLD<9.10E-01 
LLD<2.96E-01 
LLD<2.71E-01 
LLD<1.17E+00 
LLD<3.40E-01 
LLD<4.86E-01 
LLD<9.11E-01 
LLD<2.87E+00 
LLD<5.58E-01 
LLD<3.50E-01 
LLD<3.52E-01 
LLD<3.20E-01 
LLD<2.95E-01 
LLD<1.07E+00 
LLD<3.43E-01 
LLD<5.96E-01 
LLD<3.67E-01 
LLD<1.67E+00 
LLD<3.54E-01 
LLD<2.24E-01 
LLD<3.57E-01 
LLD<3.02E-01 
LLD<3.33E-01 
LLD<2.35E+02 
LLD<3.36E-01 
LLD<1.73E+00 
LLD<3.77E+00 
LLD<4.21E+00 
LLD<1.32E+00 
LLD<7.96E-01 
LLD<6.70E-01 
LLD<1.08E+00 
LLD<5.29E-01 
LLD<1.46E+00 
LLD<1.58E+00 
LLD<7.66E-01 
LLD<4.92E-01 
LLD<5.02E-01 
LLD<4.37E-01 
LLD<2.87E-01 
LLD<3.81E-01 
LLD<1.47E+00 
LLD<3.69E-01 

LLD<3.04E-01 
LLD<3.12E-01 
LLD<9.10E-01 
LLD<2.96E-01 
LLD<2.71E-01 
LLD<1.17E+OO 
LLD<3.40E-01 
LLD<4.86E-01 
LLD<9.11E-01 
LLD<2.87E+00 
LLD<5.58E-01 
LLD<3.50E-01 
LLD<3.52E-01 
LLD<3.20E-01 
LLD<2.95E-01 
LLD<1.07E+00 
LLD<3.43E-01 
LLD<5.96E-01 
LLD<3.67E-01 
LLD<1.67E+00 
LLD<3.54E-01 
LLD<2.24E-01 
LLD<3.57E-01 
LLD<3.02E-01 
LLD<3.33E-01 
LLD<2.35E+02 
LLD<3.36E-01 
LLD<1.73E+00 
LLD<3.77E+00 
LLD<4.21E+OO 
LLD<1.32E+00 
LLD<7.96E-01 
LLD<6.70E-01 
LLD<1.08E+00 
LLD<5.29E-01 
LLD<1.46E+OO 
LLD<1.58E+00 
LLD<7.66E-01 
LLD<4.92E-01 
LLD<5.02E-01 
LLD<4.37E-01 
LLD<2.87E-01 
LLD<3.81E-01 
LLD<1.47E+00 
LLD<3.69E-01 

~:91 
.t<.B-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 

1.70E+01 +
LLD<3.00E+00 
LLD<9.97E-01 
LLD<3.60E-01 
LLD<3.06E-01 
LLD<6.29E-01 
LLD<1.33E+00 

2.46E+00 1.70E+01 +- 2.46E+00 

Total 4.80E+01 +- 3.84E+00 

Error Quotation at 1.00 Sigma 
LLD Confidence Level at 95.0% 

LLD<3.00E+00 
LLD<9.97E-01 
LLD<3.60E-01 
LLD<3.06E-01 
LLD<6.29E-01 
LLD<1.33E+00 

4.80E+01 +- 3.84E+00 



Results saved in File SD0104 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

~ntroid Energy Net Area Error Gammas/sec 
mnel keV counts % 

186.22 92.82 223. 11.2 3.34E+01 
590.72 294.86 48. 23.3 7.75E+00 
677.79 338.36 30. 33.9 5.39E+00 

OJ@ 



* * 

* 
* 

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

GAMMA S P E C T R U M A N A L Y S I S 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 14-FEB-96 09:01:04 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
~ltiplet Analysis Performed. 

~gular Output. 
Analysis of Spectrum saved in Disk File SD0103 
Measured by: dlv 

Sample Description: B25#2046587 Soil 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 7.4000E+02 gm I Conversion Factor: l.OOOOE+OO 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 14-FEB-96 at 08:29:23 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
602. seconds 
0.33 % 

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

Energy Calibration performed 14-FEB-96 
Efficiency Calibration performed 21-NOV-95 

• 

~ .. 



hgtrw ,.. 
p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 127.36 63.43 2.7 
2 186.21 92.82 1.4 
3 288.57 143.94 1.0 
4 372.54 185.88 1.6 
5 478.24 238.67 1.2 
6 590.92 294.96 0.9 
7 704.57 351.74 1.9 
8 1166.48 582.58 0.7 
9 2002.84 1000.83 0.7 

10 2758.09 1378.83 0.6 
11 2921.90 1460.86 2.2 

Error Quotation at 1.00 sigma 
Peak Confidence Level at 95.0% 

14-FEB-96 09:01:04 

ANA L y s I S 

Backgnd Net Area Error Nuclides 
counts counts % 

190. 143. 17.0 TH-234 
300. 598. 6.1 TH-234,TH-234 
147. 63. 32.3 U-235 

95. 357. 6.7 U-235,RA-226 
101. 125. 15.8 PB-212 

48. 50. 26.1 PB-214 
23. 72. 15.7 BI-211,PB-214 
14. 36. 22.6 TL-208 

9. 32. 23.3 PA234M 
0. 7 . 37.8 
2. 94. 10.7 K-40 



hgtrw 14-FEB-96 09:01:04 
~,-

~mple: B25#2046587 Soil 
a collected on 14-FEB-96 at 08:29:23 

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

R AD I 0 N U C L I D E AN A L Y S I s R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<6.18E+00 LLD<6.18E+00 
TH-234 6.26E+01 +- 1.10E+01 6.26E+01 +- 1.10E+01 
TH-230 LLD<3.96E+02 LLD<3.96E+02 
XE-133 LLD<2.25E+00 LLD<2.25E+00 
CD-109 LLD<2.69E+01 LLD<2.69E+01 
SCL-000 LLD<1.02E+00 LLD<1.02E+00 
C0-57 LLD<3.38E-01 LLD<3.38E-01 
PA-234 LLD<1.31E+00 LLD<1.31E+00 
CE-144 LLD<2.50E+00 LLD<2.50E+00 
TC-99M LLD<3.29E-01 LLD<3.29E-01 
U-235 1.85E+00 +- 5.98E-01 1.85E+00 +- 5.98E-01 
CE-141 LLD<4.81E-01 LLD<4.81E-01 
KR-85M LLD<3.10E-01 LLD<3.10E-01 
XE-131M LLD<1.14E+01 LLD<1.14E+01 t~ 

BA-139 LLD<1.29E+00 LLD<1.29E+00 

·-139 LLD<2.61E-01 LLD<2.61E-01 
-226 3.76E+01 +- 2.55E+00 3.76E+01 +- 2.55E+00 

BA-141 LLD<1.15E+00 LLD<1.15E+00 
KR-89 LLD<2.88E+00 LLD<2.88E+00 
TE-132 LLD<2.11E-01 LLD<2.11E-01 
XE-133M LLD<2.86E+00 LLD<2.86E+00 
TH-227 LLD<1.74E+00 LLD<1.74E+00 
PB-212 1.34E+00 +- 2.12E-01 1.34E+00 +- 2.12E-01 
RA-224 LLD<6.30E+00 LLD<6.30E+00 
XE-135 LLD<2.45E-01 LLD<2.45E-01 
XE-138 LLD<8.74E-01 LLD<8.74E-01 
SE-75 LLD<4.11E-01 LLD<4.11E-01 
NP-239 LLD<1.44E+00 LLD<1.44E+00 
HG-203 LLD<2.78E-01 LLD<2.78E-01 
IR-192 LLD<2.72E-01 LLD<2.72E-01 
CR-51 LLD<2.13E+00 LLD<2.13E+00 
SCM-000 LLD<9.78E-01 LLD<9.78E-01 
BI-211 1. 29E+01 +- 2.03E+00 1. 29E+01 +- 2.03E+00 
PB-214 1.50E+00 +- 2.37E-01 1.50E+00 +- 2.37E-01 
BA-133 LLD<7.09E-01 LLD<7.09E-01 
I-131 LLD<2.45E-01 LLD<2.45E-01 
SN-113 LLD<3.78E-01 LLD<3.78E-01 
KR-87 LLD<4.96E-01 LLD<4.96E-01 
PB-211 LLD<1.12E+01 LLD<1.12E+01 
AU-198 LLD<2.42E-01 LLD<2.42E-01 ........ 

*125 
LLD<7.32E-01 LLD<7.32E-01 

212 LLD<8.50E+01 LLD<8.50E+01 
7 LLD<2.77E+00 LLD<2.77E+00 

HF-181 LLD<2.90E-01 LLD<2.90E-01 
RU-103 LLD<3.14E-01 LLD<3.14E-01 
KR-85 LLD<7.60E+01 LLD<7.60E+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 
C0-58 
CS-136 
MN-54 
C0-56 
I-134 
TL-207 
Y-88 
AC-228 
..ilJ-152 
~~234M 
'"" )':91 
trs-ag 

LLD<3.32E-01 
LLD<3.26E-01 
LLD<1.02E+00 
LLD<3.31E-01 
LLD<2.59E-01 
LLD<1.12E+00 
LLD<3.87E-01 
LLD<5.53E-01 
LLD<1.16E+00 
LLD<2.71E+00 
LLD<5.51E-01 
LLD<4.92E-01 
LLD<4.96E-01 
LLD<4.38E-01 
LLD<3.33E-01 
LLD<1.73E+00 
LLD<3.44E-01 
LLD<4.28E-01 
LLD<4.10E-01 
LLD<1.99E+00 
LLD<2.85E-01 
LLD<3.49E-01 
LLD<3.19E-01 
LLD<3.29E-01 
LLD<4.08E-01 
LLD<2.70E+02 
LLD<3.67E-01 
LLD<1.50E+00 
LLD<3.39E+00 
LLD<5.44E+00 
LLD<1.30E+00 
LLD<7.20E-01 
LLD<6.63E-01 
LLD<1.06E+00 
LLD<5.13E-01 
LLD<1.23E+00 
LLD<1.12E+00 
LLD<7.71E-01 
LLD<3.64E-01 
LLD<4.77E-01 
LLD<4.45E-01 
LLD<2.66E-01 
LLD<5.56E-01 
LLD<1.44E+00 
LLD<4.12E-01 

LLD<3.32E-01 
LLD<3.26E-01 
LLD<1.02E+00 
LLD<3.31E-01 
LLD<2.59E-01 
LLD<1.12E+00 
LLD<3.87E-01 
LLD<5.53E-01 
LLD<1.16E+00 
LLD<2.71E+00 
LLD<5.51E-01 
LLD<4.92E-01 
LLD<4.96E-01 
LLD<4.38E-01 
LLD<3.33E-01 
LLD<1.73E+00 
LLD<3.44E-01 
LLD<4.28E-01 
LLD<4.10E-01 
LLD<1.99E+00 
LLD<2.85E-01 
LLD<3.49E-01 
LLD<3.19E-01 
LLD<3.29E-01 
LLD<4.08E-01 
LLD<2.70E+02 
LLD<3.67E-01 
LLD<1.50E+00 
LLD<3.39E+00 
LLD<5.44E+00 
LLD<1.30E+00 
LLD<7.20E-01 
LLD<6.63E-01 
LLD<l.06E+00 
LLD<5.13E-01 
LLD<1.23E+00 
LLD<1.12E+00 
LLD<7.71E-01 
LLD<3.64E-01 
LLD<4.77E-01 
LLD<4.45E-01 
LLD<2.66E-01 
LLD<5.56E-01 
LLD<1.44E+00 
LLD<4.12E-01 

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 

2.19E+01 +
LLD<2.94E+00 
LLD<1.25E+00 
LLD<4.97E-01 
LLD<4.17E-01 
LLD<8.64E-01 
LLD<2.02E+00 

2.38E+00 2.19E+01 +- 2.38E+00 

Total 1.40E+02 +- 1.18E+01 

Error Quotation at 1.00 Sigma 
LLD Confidence Level at 95.0% 

LLD<2.94E+00 
LLD<1.25E+00 
LLD<4.97E-01 
LLD<4.17E-01 
LLD<8.64E-01 
LLD<2.02E+00 

1.40E+02 +- 1.18E+Ol 



PEAKS NOT USED IN ANALYSIS 

.troid Energy Net Area Error Garmnas/sec 
nnel keV counts % 

590.92 294.96 50. 26.1 7.99E+00 
1166.48 582.58 36. 22.6 1.14E+01 
2002.84 1000.83 32. 23.3 1.69E+01 
2758.09 1378.83 7. 37.8 4.62E+00 

Q;@ 

• 

• 
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GAMMA SPECTROSCOPY RESULTS FROM 2/15/96 

FOR 

CELL 124 



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ,~; 

• GAMMA 
* 

S P E C T R U M R E C A L I B R A T I 0 N 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 15-FEB-96 15:12:24 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels 
First channel for Search: 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

from MCA Region FULL 
0 

1.0 
1 

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. 

Multiplet Analysis Performed. 

gular Output. 
ctral data read directly from Multichannel Analyzer ANO 

alyzed by: dlv 

Sample Description: Eu-152 Standard 
COLLECT started on 15-FEB-96 at 14:30:00 

COLLECT Live Time: 1200. sec . 

• 



hgtrw 15-FEB-96 15:12:24 ,. 
p E A K ANA L y s I s 

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

1C 79.57 39.57 1.7 30961. 5032. 7.6 
2C 91.35 45.45 1.7 25501. 2156. 10.7 
3C 150.36 74.92 1.5 26597. 1276. 19.9 PB-214 
4C 169.10 84.28 3.6 91070. 2454. 12.4 
sc 174.61 87.02 3.6 100398. 3397. 10.4 PB-214 
6? 233.12 116.24 1.6 38195. 8039. 35.1 
7? 243.92 121.64 1.6 35702. 184394. 1.6 SE-75,SCL-000, 

C0-57 
8? 478.50 238.80 1.7 14571. 1202. 29.8 PB-212 
9? 489.82 244.46 1.7 14760. 34705. 1.5 

10 592.32 295.66 1.5 11058. 1529. 11.4 PB-214 
11? 678.04 338.48 1.7 7930. 3249. 20.2 AC-228 
12? 688.92 343.92 1.7 7402. 87625. 2.0 BA-141, 

SCM-000 
13? 692.77 345.84 1.7 7215. 5583. 27.7 
14? 697.17 348.04 1.7 7001. 1215. 50.5 
15 735.82 367.35 1.8 5996. 2706. 4.8 
16C 822.70 410.76 1.8 5898. 5945. 3.7 
17C 831.28 415.05 1.8 5697. 357. 23.5 SB-126 
18 888.31 443.55 1.7 6165. 7848. 2.0 

~c;~;~i) 977.88 488.31 1.7 5361. 787. 15.1 
.:::b 1128.44 563.56 2.2 5970. 1155. 11.2 CS-134,SB-122 
21 1172.70 585.69 1.8 4686. 1034. 10.7 
22 1357.77 678.21 1.7 4539. 448. 24.2 I-134,AG110M 
23 1377.61 688.13 1.8 4345. 1401. 7.9 
24 1438.96 718.80 1.2 5348. 206. 59.3 
25? 1547.52 773.08 2.0 4791. 352. 33.5 I-132,W-187, 

TE131M 
26? 1558.08 778.36 2.0 4913. 18739. 1.4 M0-99 
27C 1620.94 809.80 1.9 3552. 471. 20.5 I-132,C0-58 
28 1734.94 866.81 1.9 4758. 5114. 2.6 
29 1838.56 918.64 2.2 3084. 471. 20.5 
30? 1917.71 958.24 2.2 2587. 748. 16.2 
31? 1928.34 963.56 2.2 2804. 18334. 1.2 EU-152 
32 2010.43 1004.62 2.0 1822. 896. 8.4 
33? 2161.04 1079.98 2.3 1914. 529. 15.4 
34? 2171.80 1085.37 2.3 1872. 12102. 1.7 EU-152 
35? 2179.41 1089.18 2.3 1843. 2405. 5.2 
36? 2214.66 1106.81 2.3 2155. 587. 17.3 
37? 2224.32 1111.65 2.3 2409. 15117. 1.3 TE-129,EU-152 
38 2245.65 1122.32 2.0 1727. 192. 35.9 
39 2426.02 1212.59 2.5 1368. 1423. 5.2 
40C 2549.41 1274.36 2.6 752. 309. 16.4 NA-22 
41 2598.39 1298.88 2.2 483. 1531. 3.5 I-133 
42? 2805.69 1402.66 2.5 156. 874. 10.0 

I. t13? 2816.29 1407.97 2.5 137. 18820. 1.0 EU-152,BI-214, 
SCH-000 

44? 2823.88 1411.77 2.5 123. 494. 17.4 
45C 2915.37 1457.59 2.6 84. 452. 6.4 I-135 
46C 2921.94 1460.88 2.6 73. 286. 8.4 K-40 
47 3059.05 1529.55 3.3 74. 519. 5.3 KR-88 



•
~~ror Quotation at 1.00 sigma 

ak Confidence Level at 95.0% 

12 Multiplets processed. 

C - Multiplet Analysis converged normally 
? - Multiplet Analysis converged but GFIT > 4 

ENERGY RECALIBRATION REPORT 

Old Calibration Coefficients: 

Energy= 2.597442E-07*ChA2 + 4.992634E-01*Ch +-1.57854SE-01 

New Calibration Coefficients: 

Energy= 2.411377E-07*ChA2 + 4.992691E-01*Ch + 1.747853E-01 

Ot©J 

• 

• 



* * * * * * * * * * 

GAMMA 
* 

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

S P E C T R U M A N A L Y S I S 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 15-FEB-96 15:39:17 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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 . 

. r". ·'·""' 
. . ,)3Ular Output. 
' Analysis of Spectrum saved in Disk File SD2215 

Measured by: dlv 

Sample Description: Eu-152 Standard 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 8.8840E+02 gm I Conversion Factor: 1.0000E+00 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 15-FEB-96 at 15:23:31 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
759. seconds 

20.95 % 

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

Energy Calibration performed 15-FEB-96 
Efficiency Calibration performed 21-NOV-95 

r· 



hgtrw 

• p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1C 80.59 40.41 1.6 
2C 92.00 46.11 1.6 
3N 172.02 86.07 2.6 
4? 233.18 116.61 1.6 
5? 244.73 122.37 1.6 
6? 248.45 124.23 1.6 
7 490.53 245.14 1.5 
8 592.79 296.22 1.4 
9? 677.93 338.76 1.7 

10? 689.54 344.56 1.7 

11? 693.91 346.74 1.7 
12 736.36 367.95 2.0 
13C 823.13 411.30 1.7 
14 888.89 444.16 1.6 
15 978.11 488.75 1.9 
16 1128.73 564.02 2.0 
17 1377.96 688.61 1.8 
18C 1546.55 772.89 2.0 

.;c 1558.19 778.72 2.0 
1621. oo· 810.12 1.7 

21 1734.93 867.10 2.1 
22C 1916.54 957.93 2.1 
23C 1928.21 963.77 2.1 
24 2010.39 1004.87 1.9 
25 2171.56 1085.50 2.0 
26 2224.01 1111.75 2.1 
27 2425.64 1212.64 2.3 
28 2549.01 1274.38 1.7 
29 2598.02 1298.91 2.1 
30$ 2804.30 1402.17 2.4 
31$ 2815.65 1407.85 2.4 

32C 2914.71 1457.45 2.4 
33 3057.24 1528.81 3.6 

Error Quotation at 1.00 sigma 
Peak Confidence Level at 95.0% 

8 Multiplets processed. 

ANA L 

Backgnd 
counts 

14228. 
11897. 
32716. 
17401. 
15157. 
14433. 

9053. 
4708. 
4217. 
3928. 

3820. 
3432. 
2666. 
3195. 
2649. 
2701. 
2101. 
2251. 

2443. 
2152. 
2065. 
1310. 
1393. 

905. 
2349. 
1482. 

518. 
324. 
247. 
169. 
271. 

154. 
45. 

C - Multiplet Analysis converged normally 

'-

-- Multiplet Analysis did NOT converge 
Multiplet Analysis Terminated because 
Multiplet Analysis converged but GFIT 

15-FEB-96 15:39:17 

Y S I S 

Net Area Error Nuclides 
counts % 

2315. 11.4 
1003. 15.4 
1035. 33.9 
3861. 31.7 

92253. 2.6 SCL-OOO,C0-57 
4182. 49.9 

16898. 1.2 
833. 13.2 

1478. 23.6 AC-228 
45104. 1.5 BA-141, 

SCM-000 
1515. 35.8 
1472. 7.0 
3015. 4.9 AU-198 
3768. 2.9 

477. 17.7 
612. 14.0 CS-134,SB-122 
739. 10.5 
308. 19.4 I-132,W-187, 

TE131M 
9510. 1.9 M0-99 
193. 40.4 I-132,C0-58 

2749. 3.3 
339. 15.6 

9016. 1.7 EU-152 
494. 10.8 

5112. 2.1 EU-152 
7650. 1.4 TE-129,EU-152 

765. 6.0 
148. 22.3 NA-22 
737. 5.1 I-133 
395. 10.9 

9389. 1.2 EU-152,BI-214, 
SCH-000 

153. 15.5 I-135 
218. 8.7 KR-88 

of no CHI-SQ improvement 
> 4 

~' 

~s 



hgtrw 15-FEB-96 15:39:17 

~mple: Eu-152 Standard 
:a collected on 15-FEB-96 at 15:23:31 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 

Hf:_-139 
i ,;139 
i i0:.226 

~-~-1 ''~' 

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 

HF-181 
RU-103 
KR-85 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<2.86E+01 
LLD<2.20E+02 
LLD<1.81E+03 
LLD<1.29E+01 
LLD<1.08E+02 

9.72E+02 +-
3.23E+02 +

LLD<9.36E+00 
LLD<1.67E+01 
LLD<1.96E+00 
LLD<1.57E+01 
LLD<3.57E+00 
LLD<2.34E+00 
LLD<8.87E+01 
LLD<1.08E+01 
LLD<2.17E+00 
LLD<5.33E+01 
LLD<4.50E+00 
LLD<2.74E+01 
LLD<2.15E+00 
LLD<1.90E+01 
LLD<1.35E+01 
LLD<4.70E+00 
LLD<9.77E+01 
LLD<4.42E+00 
LLD<8.23E+00 
LLD<3.23E+00 
LLD<1.37E+01 
LLD<2.54E+00 
LLD<2.32E+00 
LLD<2.03E+01 

9.50El+02 +
LLD<1.08E+02 
LLD<7.28E+00 
LLD<3.14E+00 
LLD<2.76E+00 
LLD<2.99E+00 
LLD<4.26E+00 
LLD<8.14E+01 

2.11E+01 +
LLD<6.96E+00 
LLD<6.75E+02 
LLD<2.14E+01 
LLD<2.68E+00 
LLD<2.58E+00 
LLD<5.48E+02 

LLD<2.86E+01 
LLD<2.20E+02 
LLD<1.81E+03 
LLD<1.29E+01 
LLD<1.08E+02 

2.59E+01 9.72E+02 +- 2.59E+01 
8.59E+00 3.23E+02 +- 8.59E+00 

LLD<9.36E+00 
LLD<1.67E+01 
LLD<1.96E+00 
LLD<1.57E+01 
LLD<3.57E+00 
LLD<2.34E+00 
LLD<8.87E+01 
LLD<1.08E+01 
LLD<2.17E+00 
LLD<5.33E+01 
LLD<4.50E+00 
LLD<2.74E+01 
LLD<2.15E+00 
LLD<1.90E+01 
LLD<1.35E+01 
LLD<4.70E+00 
LLD<9.77E+01 
LLD<4.42E+00 
LLD<8.23E+00 
LLD<3.23E+00 
LLD<1.37E+01 
LLD<2.54E+00 
LLD<2.32E+00 
LLD<2.03E+01 

1.65E+01 9.50E+02 +- 1.65E+01 
LLD<1.08E+02 
LLD<7.28E+00 
LLD<3.14E+00 
LLD<2.76E+00 
LLD<2.99E+00 
LLD<4.26E+00 
LLD<8.14E+01 

1.05E+00 2.11E+01 +- 1.05E+00 
LLD<6.96E+00 
LLD<6.75E+02 
LLD<2.14E+01 
LLD<2.68E+00 
LLD<2.58E+00 
LLD<5.48E+02 



SR-85 LLD<2.40E+00 LLD<2.40E+00 
I-133 LLD<2.95E+00 LLD<2.95E+00 

-~ 
BA-140 LLD<1.02E+01 LLD<1.02E+01 

.91M LLD<3.09E+00 LLD<3.09E+00 
-207 LLD<3.13E+00 LLD<3.13E+00 

TL-208 LLD<1.10E+01 LLD<1.10E+01 
SB-124 LLD<2.88E+00 LLD<2.88E+00 
CS-134 LLD<2.90E+00 LLD<2.90E+00 
BI-214 LLD<7.34E+00 LLD<7.34E+00 
RU-106 LLD<2.74E+01 LLD<2.74E+01 
LA-142 LLD<5.86E+00 LLD<5.86E+00 
AG-110M LLD<3.06E+00 LLD<3.06E+00 
NB-97 LLD<3.13E+00 LLD<3.13E+00 
CS-137 LLD<3.45E+00 LLD<3.45E+00 
I-132 LLD<3.23E+00 LLD<3.23E+00 
W-187 LLD<1.08E+01 LLD<1.08E+01 
ZR-97 LLD<3.25E+00 LLD<3.25E+00 
ZR-95 LLD<6.20E+00 LLD<6.20E+00 
NB-95 LLD<3.39E+00 LLD<3.39E+00 
TL-210 LLD<2.26E+01 LLD<2.26E+01 
C0-58 2.57E+00 +- 1.04E+00 2.57E+00 +- 1.04E+00 
CS-136 LLD<3.37E+00 LLD<3.37E+00 
MN-54 LLD<3.61E+00 LLD<3.61E+00 
C0-56 LLD<3.58E+00 LLD<3.58E+00 
I-134 LLD<4.03E+00 LLD<4.03E+00 
TL-207 LLD<3.26E+03 LLD<3.26E+03 
Y-88 LLD<3.64E+00 LLD<3.64E+00 
AC-228 LLD<1.16E+01 LLD<1.16E+01 ~ 
EU-152 9.67E+02 +- 1.99E+01 9.67E+02 +- 1.99E+01 l 

·-234M LLD<4.71E+01 LLD<4.71E+01 
-91 LLD<8.87E+00 LLD<8.87E+00 

RB-89 LLD<6.36E+00 LLD<6.36E+00 
FE-59 LLD<5.81E+00 LLD<5.81E+00 
ZN-65 LLD<1.55E+01 LLD<1.55E+01 
SC-46 LLD<3.43E+00 LLD<3.43E+00 
TA-182 LLD<1.01E+01 LLD<1.01E+01 
I-135 LLD<8.09E+00 LLD<8.09E+00 
CL-39 LLD<5.07E+00 LLD<5.07E+00 
NA-22 LLD<2.11E+00 LLD<2.11E+00 
AR-41 LLD<4.48E+00 LLD<4.48E+00 
C0-60 LLD<1.42E+00 LLD<1.42E+00 
NA-24 LLD<1.47E+00 LLD<1.47E+00 
SR-92 LLD<1.35E+00 LLD<1.35E+00 
SCH-000 9.17E+02 +- 1.83E+01 9.17E+02 +- 1.83E+01 
CS-138 LLD<1.41E+00 LLD<1.41E+00 
K-40 LLD<1.12E+01 LLD<1.12E+01 
KR-88 LLD<9.26E+00 LLD<9.26E+00 
TL-209 LLD<1.92E+00 LLD<1.92E+00 
LA-140 LLD<6.01E-01 LLD<6.01E-01 
AL-26 LLD<3.35E-01 LLD<3.35E-01 
MN-56 LLD<1.91E+00 LLD<1.91E+00 
RB-88 LLD<1.84E+00 LLD<1.84E+00 

-------------------- --------------------
Total 4.15E+03 +- 4.18E+01 4.15E+03 +- 4.18E+01 

.~, 

• 
Error Quotation at 1. 00 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD2215 



PEAKS NOT USED IN ANALYSIS 

.ntroid Energy Net Area Error Gammas/sec 
annel keV counts % 

80.59 40.41 2315. 11.4 8.39E+03 
92.00 46.11 1003. 15.4 1.81E+03 

172.02 86.07 1035. 33.9 1.84E+02 
233.18 116.61 3861. 31.7 3.99E+02 
248.45 124.23 4182. 49.9 4.05E+02 
490.53 245.14 16898. 1.2 2.31E+03 
592.79 296.22 833. 13.2 1.34E+02 
677.93 338.76 1478. 23.6 2.68E+02 
693.91 346.74 1515. 35.8 2.81E+02 
736.36 367.95 1472. 7.0 2.89E+02 
888.89 444.16 3768. 2.9 8.94E+02 
978.11 488.75 477. 17.7 1. 25E+02 

1128.73 564.02 612. 14.0 1.86E+02 
1377.96 688.61 739. 10.5 2.74E+02 
1546.55 772.89 308. 19.4 1.28E+02 
1558.19 778.72 9510. 1.9 3.98E+03 
1734.93 867.10 2749. 3.3 1.27E+03 
1916.54 957.93 339. 15.6 1.71E+02 
2010.39 1004.87 494. 10.8 2.60E+02 
2425.64 1212.64 765. 6.0 4.64E+02 
2549.01 1274.38 148. 22.3 9.27E+01 
2598.02 1298.91 737. 5.1 4.69E+02 

• 804.30 1402.17 395 . 10.9 2.63E+02 
914.71 1457.45 153. 15.5 1.04E+02 
057.24 1528.81 218. 8.7 1.52E+02 

0:@ 

• 



tfl!".* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* GAMMA S P E C T R U M 

* 
A N A L Y S I S * 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 15-FEB-96 17:40:27 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
~ltiplet Analysis Performed. 

'< ~:·~lar Output. 
"'Analysis of Spectrum saved in Disk File SD0105 

Measured by: dlv 

Sample Description: c-124 
Geometry Description: Capsule 
Sample Size: 6.1600E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

COLLECT started on 15-FEB-96 at 15:40:24 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

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

Energy Calibration performed 15-FEB-96 
Efficiency Calibration performed 21-NOV-95 



hgtrw 

• p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 127.78 63.98 1.5 
2 186.62 93.36 1.4 
3 372.44 186.16 2.0 
4 478.51 239.13 1.2 
5 677.48 338.53 1.8 
6 705.63 352.59 1.3 
7 927.71 463.56 1.9 
8 1219.68 609.48 1.6 
9 1324.14 661.70 2.3 

10 1822.22 910.76 2.3 
11 2921.64 1460.92 1.6 
12 3528.25 1764.72 1.2 

Error Quotation at 1.00 sigma 
Peak Confidence Level at 95.0% 

• 

• 

15-FEB-96 17:40:27 -' 
ANA L y s I S 

Backgnd Net Area Error Nuclides 
counts counts % 

114. 40. 45.1 TH-2.34 
140. 224. 10.8 TH-234,TH-234 

57. 137. 12.2 U-235,RA-226 
65. 127. 13.2 PB-212 
16. 24. 32.6 AC-228 
28. 35. 29.1 PB-214 
11. 23. 32.0 CS-138 
5. 45. 16.9 BI-214 

12. 64. 15.1 CS-137 
6. 28. 23.4 AC-228 
7 . 63. 14.5 K-40 
0. 5 . 44.7 BI-214 



hgtrw 15-FEB-96 17:40:27 

_Sample: c-124 
~·a collected on 15-FEB-96 at 15:40:24 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 
BA-139 

,"f·a:139 
''')226 

· ..JA-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 
SB-125 

r ·212 
., -7 

HF-181 
RU-103 
KR-85 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /grn 
Decay 

Measured Error corrected Error 

LLD<4.84E+00 LLD<4.84E+00 
2.10E+01 +- 9.51E+00 2.10E+01 +- 9.51E+00 

LLD<2.92E+02 LLD<2.92E+02 
LLD<2.06E+00 LLD<2.06E+00 
LLD<1.73E+01 LLD<1.73E+01 
LLD<9.59E-01 LLD<9.59E-01 
LLD<3.18E-01 LLD<3.18E-01 
LLD<1.18E+00 LLD<1.18E+00 
LLD<2.41E+00 LLD<2.41E+00 
LLD<2.78E-01 LLD<2.78E-01 
LLD<1.91E+00 LLD<1.91E+00 
LLD<4.71E-01 LLD<4.71E-01 
LLD<2.98E-01 LLD<2.98E-01 
LLD<1.10E+01 LLD<1.10E+01 
LLD<1.43E+00 LLD<1.43E+00 
LLD<2.91E-01 LLD<2.91E-01 

1.73E+01 +- 2.13E+00 1.73E+01 +- 2.13E+00 
LLD<8.31E-01 LLD<8.31E-01 
LLD<3.01E+00 LLD<3.01E+00 
LLD<2.72E-01 LLD<2.72E-01 
LLD<2.58E+00 LLD<2.58E+00 
LLD<2.06E+00 LLD<2.06E+00 

1.64E+00 +- 2.17E-01 1.64E+00 +- 2.17E-01 
LLD<6.42E+00 LLD<6.42E+00 
LLD<2.38E-01 LLD<2.38E-01 
LLD<9.40E-01 LLD<9.40E-01 
LLD<4.20E-01 LLD<4.20E-01 
LLD<1.75E+00 LLD<1.75E+00 
LLD<3.16E-01 LLD<3.16E-01 
LLD<3.09E-01 LLD<3.09E-01 
LLD<2.92E+00 LLD<2.92E+00 
LLD<1.17E+00 LLD<1.17E+00 
LLD<8.42E+00 LLD<8.42E+00 

8.95E-01 +- 2.60E-01 8.95E-01 +- 2.60E-01 
LLD<5.81E-01 LLD<5.81E-01 
LLD<2.85E-01 LLD<2.85E-01 
LLD<3.36E-01 LLD<3.36E-01 
LLD<6.20E-01 LLD<6.20E-01 
LLD<1.04E+01 LLD<1.04E+01 
LLD<2.82E-01 LLD<2.82E-01 
LLD<7.24E-01 LLD<7.24E-01 
LLD<9.86E+01 LLD<9.86E+01 
LLD<2.86E+00 LLD<2.86E+00 
LLD<3.82E-01 LLD<3.82E-01 
LLD<3.45E-01 LLD<3.45E-01 
LLD<7.76E+01 LLD<7.76E+01 



SR-85 LLD<3.39E-01 LLD<3.39E-01 
I-133 LLD<3.45E-01 LLD<3.45E-01 
BA-140 LLD<1.33E+00 LLD<1.33E+00 ~--4191M LLD<2.79E-01 LLD<2.79E-01 

-207 LLD<3.66E-01 LLD<3.66E-01 
-208 LLD<1.24E+00 LLD<1.24E+00 

SB-124 LLD<3.67E-01 LLD<3.67E-01 
CS-134 LLD<6.61E-01 LLD<6.61E-01 
BI-214 1.66E+00 +- 2.81E-01 1.66E+OO +- 2.81E-01 
RU-106 LLD<3.02E+00 LLD<3.02E+00 
LA-142 LLD<7.16E-01 LLD<7.16E-01 
AG-110M LLD<8.22E-01 LLD<8.22E-01 
NB-97 LLD<8.28E-01 LLD<8.28E-01 
CS-137 1.11E+00 +- 1.69E-01 1.11E+00 +- 1.69E-01 
I-132 LLD<6.82E-01 LLD<6.82E-01 
W-187 LLD<1.11E+00 LLD<1.11E+00 
ZR-97 LLD<3.28E-01 LLD<3.28E-01 
ZR-95 LLD<7.63E-01 LLD<7.63E-01 
NB-95 LLD<3.66E-01 LLD<3.66E-01 
TL-210 LLD<2.30E+00 LLD<2.30E+00 
C0-58 LLD<4.29E-01 LLD<4.29E-01 
CS-136 LLD<3.23E-01 LLD<3.23E-01 
MN-54 LLD<3.79E-01 LLD<3.79E-01 
C0-56 LLD<3.40E-01 LLD<3.40E-01 
I-134 LLD<3.81E-01 LLD<3.81E-01 
TL-207 LLD<2.60E+02 LLD<2.60E+02 
Y-88 LLD<3.58E-01 LLD<3.58E-01 
AC-228 2.14E+00 +- 5.03E-01 2.14E+00 +- 5.03E-01 
EU-152 LLD<3.26E+00 LLD<3.26E+00 

·-234M LLD<4.92E+00 LLD<4.92E+00 
-91 LLD<1.51E+00 LLD<1.51E+00 

RB-89 LLD<1.05E+00 LLD<1.05E+00 
FE-59 LLD<9.22E-01 LLD<9.22E-01 
ZN-65 LLD<9.55E-01 LLD<9.55E-01 
SC-46 LLD<5.22E-01 LLD<5.22E-01 
TA-182 LLD<1.49E+00 LLD<1.49E+00 
I-135 LLD<1.56E+00 LLD<1.56E+00 
CL-39 LLD<9.73E-01 LLD<9.73E-01 
NA-22 LLD<6.19E-01 LLD<6.19E-01 
AR-41 LLD<4.15E-01 LLD<4.15E-01 
C0-60 LLD<5.34E-01 LLD<S.34E-01 
NA-24 LLD<2.68E-01 LLD<2.68E-01 
SR-92 LLD<4.65E-01 LLD<4.65E-01 
SCH-000 LLD<2.41E+00 LLD<2.41E+00 
CS-138 LLD<3.18E-01 LLD<3.18E-01 
K-40 1.78E+01 +- 2.61E+00 1.78E+01 +- 2.61E+00 
KR'-88 LLD<1.72E+00 LLD<1.72E+00 
TL-209 LLD<1.59E+00 LLD<1.59E+00 
LA-140 LLD<4.23E-01 LLD<4.23E-01 
AL-26 LLD<4.18E-01 LLD<4.18E-Ol 
MN-56 LLD<1.04E+00 LLD<l.04E+00 
RB-88 LLD<1.37E+00 LLD<1.37E+00 

-------------------- --------------------
Total 6.36E+01 +- l.OlE+Ol 6.36E+01 +- l.OlE+Ol 

• 
Error Quotation at 1.00 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0105 



PEAKS NOT USED IN ANALYSIS 
'~·\ 

.ntroid Energy Net Area Error Gammas/sec 
annel keV counts % 

677.48 338.53 24. 32.6 4.44E+00 
927.71 463.56 23. 32.0 5.61E+00 

3528.25 1764.72 5. 44.7 3.71E+00 
0~@ 

• 

• 



GAMMA SPECTROSCOPY RESULTS FROM 2/16/96 

FOR 

CELL 124 



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

G A M M A S P E C T R U M R E C A L I B R A T I 0 N * 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 16-FEB-96 07:55:38 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels 
First channel for Search: 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: . 

from MCA Region FULL 
0 

1.0 
1 

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. 

Multiplet Analysis Performed. 

~lar Output. 
~ctral data read directly from Multichannel Analyzer ANO 
Analyzed by: dlv 

Sample Description: Eu-152 Standard 
COLLECT started on 16-FEB-96 at 07:27:10 

COLLECT Live Time: 1200. sec . 

• 



hgtrw 16-FEB-96 07:55:38 
AI"""· 

P E A K ANA L y s I s 
PK Centroid Energy FWHM Backgnd Net Area Error Nuclides 

channel keV keV counts counts % 

1C 80.14 40.19 1.8 3:1429. 430'0. 13.6 
2C 9 ~ . .ti-3- ~:.92 1.8 26327. 2170. 11.0 
3C 169.76 84.94 2.8 68010. 3654. 9.6 
4C 175.22 87.66 2.8 72935. 3490. 9.9 PB-214,CD-109 
5C 180.84 90.47 2.8 78013. 1889. 14.8 
6? 235.39 117.71 1.7 38800. 9463. 27.3 
7? 244.50 122.26 1.7 35408. 185366. 1.4 SCL-OOO,C0-57 
8+- 4-i+-.4J..-. 24-G-.&Q..-- 1.'7 14-9-8-3 . 1426. 24.7 RA-224 p. 490.-3-9 -~5.-G7 1.'7 -1-4109. 35776. 2.0 

10-?- ~-:19- 24-+-. 9'7- 1.7 13544. 1274. 26.7 
11 593.06 296.36 1.6 10970. 1921. 9.1 
12? 680.46 340.02 1.8 8327. 4058. 17.4 CS-136 
13? 689.51 344.54 1.8 7705. 91956. 1.1 BA-141, 

SCM-000 
14? 695.23 347.40 1.8 7312. 2931. 24.1 
15 736.59 368.06 1.9 7077. 2746. 5.3 
16 823.22 411.34 1.6 5683. 5574. 2.5 AU-198 
17 888.83 444.13 1.7 6419. 7807. 2.0 
18 978.47 488.92 2.3 5304. 882. 13.5 
19$ 1128.98 564.15 1.8 4984. 1046. 13.1 CS-134,SB-122 

~"1$ 1133.76 566.54 1.8 5009. 384. 18.6 ·~;· ... 

4642. 898. 12.2 1173.43 586.37 2.1 
22C 1358.49 678.87 1.7 4199. 555. 18.5 
23 1378.12 688.69 1.9 4898. 1541. 8.0 
24? 1549.30 774.27 2.1 4548. 764. 17.9 TE131M 
25? 1558.50 778.87 2.1 4713. 19537. 1.3 M0-99 
26 1621.63 810.44 2.4 3553. 490. 19.7 I-132,C0-58 
27 1735.51 867.39 2.2 5006. 5187. 2.7 
28 1839.62 919.46 1.7 2670. 557. 15.6 
29C 1919.40 959.36 2.2 2741. 822. 10.9 
30C 1928.69 964.01 2.2 2986. 18442. 1.1 EU-152 
31 2010.92 1005.14 2.1 1998. 857. 9.3 
32C 2163.13 1081.29 2.3 1961. 545. 11.4 
33C 2172.23 1085.84 2.3 1925. 12197. 1.5 EU-152 
34C 2179.89 1089.67 2.3 1895. 2309. 4.1 
35? 2216.39 1107.93 2.4 2111. 746. 14.8 
3~? 2.2~4.67 

mu~ 
2.4 2476. 15r'8. 1.3 TE-129,EU-152 

47 2'ltp.46 2.2 12~1. 1 ~1. ~.3 38C 2~49.45 2.0 6!1. +95. 3 . 6 NA-22 
39 2598.76 1299.28 2.5 555. 1361. 3.9 I-133 
40C 2807.80 1403.92 2.6 414. 850. 8.4 
41C 2816.56 1408.31 2.6 599. 18646. 0.9 EU-152,BI-214, 

SCH-000 
42C 2915.85 1458.02 2.4 85. 496. 5.4 I-135 
43C 2922.i6 1461.18 2.4 64. 272. 7.0 K-40 

r~ 3059.26 1529.83 2.7 94. 489. 5.9 KR-88 
3287.76 1644.26 1.6 25. 29. 35.8 

,, 

Error Quotatidh at 1. 00 sigma 



f~~~ Confiq¥nc' ~~v~l at 95.0~ 

+~ Multiij~et~ proce~p,d. 

'

- ~ult~plet ~alys~s ~onv~r~~, normally . 
- Mult7plet ~nalys7i ~erm1n .~ d because of no CHI-SQ 1mprov~ment 
- ~1.1lt1plet ~alys1~ ~onver J but GFIT > · 4 

9+~ ~~libr~~~op, roefficients: 

~ijf~~r A 4r~~~177E-07f~~t1 ; ~.992691E-Ol*Ch + 1.747853E-9,t 

N~w w,~~~F1f~Pv ~~~~'tFt'"'"= 
~"f~fY = 4 .,f,f~~,-~tf~~~F t ~~~~~~57E-Ol*Ch +-1.29831qf.~~l 
~,, . . 

• 

• 



. 
c t,,.t lr '--ft/ft p~, ty .J'tJ -....r({ 

Ot•~ 
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CANBERRA SPECTRAN-AT V4.2a 

hgtrw 16-FEB-96 08:12:53 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. e<, 

• ' '!< 

i:r~lar Output. 
''.Analysis of Spectrum saved in Disk File SD2216 
Measured by: dlv 

Sample Description: Eu-152 Standard 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 8.8840E+02 gm I Conversion Factor: 1.0000E+00 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 16-FEB-96 at 07:57:52 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
756. seconds 

20.63 % 

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

Energy Calibration performed 16-FEB-96 
Efficiency Calibration performed 21-NOV-95 



hgtrw 16-FEB-96 08:12:53 ".-.., 

• P E A K AN A L y s I S 

PK Centroid Energy FWHM Backgnd Net Area Error Nuclides 

channel keV keV counts counts % 

1C 79.88 39.75 1.7 15131. 2304. 10.8 

2C 90.92 45.27 1.7 12834. 1076. 13.2 

3$ 167.22 83.37 2.2 24155. 824. 25.5 

4$ 171.13 85.32 2.2 25097. 1366. 17.2 

5$ 175.83 87.67 2.2 26230. 1413. 16.0 PB-214,CD-109 

6$ 180.79 90.15 2.2 27427. 787. 21.0 
7? 235.34 117.39 1.7 19998. 4883. 28.5 

8? 244.01 121.72 1.7 18690. 91334. 1.6 SE-75,SCL-000, 
C0-57 

9? 480.38 239.78 1.7 7732. 762. 33.9 

10? 489.83 244.50 1.7 7752. 17174. 2.1 

11 592.18 295.63 1.8 5473. 990. 12.5 PB-214 

12? 679.96 339.49 1.8 4675. 1805. 18.5 
13? 688.89 343.95 1.8 5233. 44338. 1.0 BA-141, 

SCM-000 

14 735.68 367.33 1.7 3469. 1528. 6.8 

15 822.52 410.72 1.6 3276. 2713. 3.8 

16 888.13 443.51 1.6 2941. 3808. 2.8 

17 977.11 487.98 1.8 2769. 514. 17.2 TE-129 .;iiiillll, 

~~ 
1127.77 563.28 1.5 2206. 367. 17.0 CS-·134 I SB-122 

1132.32 565.56 1.5 2165. 275. 17.9 
1376.91 687.84 1.9 2490. 766. 11.4 AG110M 

21C 1446.36 722.56 1.6 1701. 232. 29.7 SB-124,1-131 
22C 1548.43 773.61 2.1 2349. 295. 24.0 W-187,TE131M 
23C 1557.70 778.24 2.1 2404. 9560. 1.8 M0-99 
24 1734.51 866.67 2.0 2411. 2625. 3.7 
25 1838.35 918.61 1.7 1115. 270. 20.0 
26C 1919.08 959.00 2.3 1339. 398. 14.2 
27C 1927.77 963.35 2.3 1421. 9221. 1.6 EU-152 
28 2009.66 1004.31 2.4 1033. 436. 13.4 
29C 2162.00 1080.54 2.3 966. 279. 14.2 
30C 2171.15 1085.12 2.3 978. 5936. 2.2 EU-152 
31C 2178.75 1088.92 2.3 988. 1094. 5.5 
32C 2214.61 1106.87 2.4 1030. 356. 16.3 
33C 2223.60 1111.37 2.4 1124. 7605. 1.7 TE-129,EU-152 
34 2425.26 1212.29 2.3 480. 749. 5.9 
35 2597.65 1298.59 2.2 304. 679. 5.9 I-133 
36C 2806.85 1403.33 2.6 184. 431. 9.0 
37C 2815.37 1407.60 2.6 261. 9452. 1.2 EU-152,BI-214, 

SCH-000 
38 2913.84 1456.91 2.8 117. 243. 10.3 I-135 

39$ 3051.01 1525.60 3.0 36. 36. 38.0 
40$ 3057.88 1529.04 3.0 38. 204. 10.8 KR-88 

-.,. 

4l!ror Quotation at 1.00 sigma 
ak 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 

r 



hgtrw 16-FEB-96 08:12:53 

•

mple: Eu-152 Standard 
ta collected on 16-FEB-96 at 07:57:52 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
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 4-125 -212 

-7 
HF-181 
RU-103 
KR-85 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<2.85E+01 LLD<2.85E+01 
LLD<2.18E+02 LLD<2.18E+02 
LLD<1.82E+03 LLD<1.82E+03 
LLD<1.31E+01 LLD<1.31E+01 

1.95E+02 +- 3.13E+01 1. 95E+02 +- 3.13E+01 
9.63E+02 +- 1.66E+01 9.63E+02 +- 1.66E+01 
3.20E+02 +- 5.51E+00 3.20E+02 +- 5.51E+00 

LLD<9.25E+00 LLD<9.25E+00 
LLD<1.64E+01 LLD<1.64E+01 
LLD<1.96E+00 LLD<1.96E+00 
LLD<1.57E+01 LLD<1.57E+01 
LLD<3.55E+00 LLD<3.55E+00 
LLD<2.34E+00 LLD<2.34E+00 
LLD<8.75E+01 LLD<8.75E+01 
LLD<1.07E+01 LLD<1.07E+01 
LLD<2.15E+00 LLD<2.15E+00 
LLD<5.23E+01 LLD<5.23E+01 
LLD<4.47E+00 LLD<4.47E+00 
LLD<2.74E+01 LLD<2.74E+01 
LLD<2.18E+00 LLD<2.18E+00 
LLD<1.88E+01 LLD<1.88E+01 
LLD<1.37E+01 LLD<1.37E+01 
LLD<4.97E+00 LLD<4.97E+00 
LLD<9.47E+01 LLD<9.47E+01 
LLD<3.87E+00 LLD<3.87E+00 
LLD<8.15E+00 LLD<8.15E+00 
LLD<3.08E+00 LLD<3.08E+00 
LLD<1.35E+01 LLD<1.35E+01 
LLD<2.52E+00 LLD<2.52E+00 
LLD<2.34E+00 LLD<2.34E+00 
LLD<1.92E+01 LLD<1.92E+01 

9.34E+02 +- 1.17E+01 9.34E+02 +- 1.17E+01 
LLD<8.31E+01 LLD<8.31E+01 
LLD<7.23E+00 LLD<7.23E+00 
LLD<3.10E+00 LLD<3.10E+00 
LLD<2.68E+00 LLD<2.68E+00 
LLD<3.02E+00 LLD<3.02E+00 
LLD<4.32E+00 LLD<4.32E+00 
LLD<8.28E+01 LLD<8.28E+01 
LLD<2.22E+00 LLD<2.22E+00 
LLD<6.92E+00 LLD<6.92E+00 
LLD<6.65E+02 LLD<6.65E+02 
LLD<2.15E+01 LLD<2.15E+01 
LLD<2.71E+00 LLD<2.71E+00 
LLD<2.60E+00 LLD<2.60E+00 
LLD<5.43E+02 LLD<5.43E+02 



SR-85 LLD<2.37E+00 LLD<2.37E+00 
I-133 LLD<3.06E+00 LLD<3.06E+00 
BA-140 LLD<9.83E+00 LLD<9.83E+00 

,-91M LLD<3.09E+00 LLD<3.09E+00 
-207 LLD<2.94E+00 LLD<2.94E+00 

.L-208 LLD<1.01E+01 LLD<1.01E+01 
SB-124 LLD<2.71E+00 LLD<2.71E+OO 
CS-134 LLD<2.76E+00 LLD<2.76E+00 
BI-214 LLD<7.40E+00 LLD<7.40E+OO 
RU-106 LLD<2.89E+01 LLD<2.89E+01 
LA-142 LLD<5.54E+00 LLD<5.54E+00 
AG-110M LLD<3.20E+00 LLD<3.20E+00 
NB-97 LLD<3.27E+00 LLD<3.27E+00 
CS-137 LLD<3.21E+00 LLD<3.21E+00 
I-132 LLD<3.03E+00 LLD<3.03E+00 
W-187 LLD<1.10E+01 LLD<1.10E+01 
ZR-97 LLD<3.40E+00 LLD<3.40E+00 
ZR-95 LLD<6.07E+00 LLD<6.07E+00 
NB-95 LLD<3.39E+00 LLD<3.39E+00 
TL-210 LLD<2.28E+01 LLD<2.28E+01 
C0-58 LLD<3.35E+00 LLD<3.35E+00 
CS-136 LLD<3.32E+00 LLD<3.32E+00 
MN-54 LLD<3.38E+00 LLD<3.38E+00 
C0-56 LLD<3.50E+00 LLD<3.50E+00 
I-134 LLD<3.98E+00 LLD<3.98E+00 
TL-207 LLD<3.05E+03 LLD<3.05E+03 
Y-88 LLD<3.60E+00 LLD<3.60E+00 
AC-228 LLD<1.20E+01 LLD<1.20E+01 
EU-152 9.89E+02 +- 1.96E+01 9.89E+02 +- 1.96E+01 

(/I:>-~ 234M LLD<4.09E+01 LLD<4.09E+01 
'-91 LLD<8.77E+00 LLD<8.77E+00 

"~-KB- 89 LLD<6.47E+00 LLD<6.47E+00 
FE-59 LLD<5.39E+00 LLD<5.39E+00 
ZN-65 LLD<1.75E+01 LLD<1.75E+01 
SC-46 LLD<3.67E+00 LLD<3.67E+00 
TA-182 LLD<9.33E+00 LLD<9.33E+00 
I-135 LLD<8.84E+00 LLD<8.84E+00 
CL-39 LLD<5.11E+00 LLD<5.11E+00 
NA-22 LLD<2.01E+00 LLD<2.01E+OO 
AR-41 LLD<4.10E+00 LLD<4.10E+00 
C0-60 LLD<1.40E+00 LLD<1.40E+OO 
NA-24 LLD<1.18E+00 LLD<1.18E+00 
SR-92 LLD<1.44E+00 LLD<1.44E+OO 
SCH-000 9.23E+02 +- 1.81E+01 9.23E+02 +- 1.81E+01 
CS-138 LLD<1.07E+00 LLD<1.07E+00 
K-40 LLD<l.31E+01 LLD<1.31E+01 
KR-88 LLD<9.78E+00 LLD<9.78E+00 
TL-209 LLD<1.81E+00 LLD<1.81E+00 
LA-140 LLD<5.92E-01 LLD<5.92E-01 
AL-26 LLD<4.28E-01 LLD<4.28E-01 
MN-56 LLD<1.48E+00 LLD<1.48E+00 
RB-88 LLD<2.08E+00 LLD<2.08E+00 

-------------------- --------------------Total 4.32E+03 +- 4.62E+01 4.32E+03 +- 4.62E+01 

F 

Error Quotation at 1. 00 Sigma 
LLD Confidence Level at 95.0%-



Results saved in File SD2216 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

,..ntroid Energy Net Area Error Gammas/sec 
· · mnel keV counts % \.__..., 

79.88 39.75 2304. 10.8 9.14E+03 
90.92 45.27 1076. 13.2 2.13E+03 

167.22 83.37 824. 25.5 1.59E+02 
171.13 85.32 1366. 17.2 2.48E+02 
180.79 90.15 787. 21.0 1.26E+02 
235.34 117.39 4883. 28.5 5.00E+02 
480.38 239.78 762. 33.9 1.00E+02 
489.83 244.50 17174. 2.1 2.35E+03 
592.18 295.63 990. 12.5 1.58E+02 
679.96 339.49 1805. 18.5 3.28E+02 
735.68 367.33 1528. 6.8 3.00E+02 
822.52 410.72 2713. 3.8 5.95E+02 
888.13 443.51 3808. 2.8 9.02E+02 
977.11 487.98 514. 17.2 1.34E+02 

1127.77 563.28 367. 17.0 1.11E+02 
1132.32 565.56 275. 17.9 8.37E+01 
1376.91 687.84 766. 11.4 2.84E+02 
1446.36 722.56 232. 29.7 9.03E+01 
1548.43 773.61 295. 24.0 1.23E+02 
1557.70 778.24 9560. 1.8 4.00E+03 
1734.51 866.67 2625. 3.7 1.21E+03 
1838.35 918.61 270. 20.0 1.31E+02 

r-.919.08 959.00 398. 14.2 2.01E+02 
::909. 66 1004.31 436. 13.4 2.29E+02 
_,,.<.62. 00 1080.54 279. 14.2 1.55E+02 
2178.75 1088.92 1094. 5.5 6.13E+02 
2214.61 1106.87 356. 16.3 2.02E+02 
2425.26 1212.29 749. 5.9 4.55E+02 
2597.65 1298.59 679. 5.9 4.32E+02 
2806.85 1403.33 431. 9.0 2.87E+02 
2913.84 1456.91 243. 10.3 1.65E+02 
3051.01 1525.60 36. 38.0 2.51E+01 
3057.88 1529.04 204. 10.8 1.42E+02 

OH~ 
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GAMMA S P E C T R U M A N A L Y S I S 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 16-FEB-96 11:50:17 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
Detector Number: 

1 
1 

First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

t mber of Background Channels: 4 on each side of peak. 
ak Confidence Factor: 95.0% 
ltiplet Sensitivity: 3 

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

LLD Calculation Performed. 
Multiplet Analysis Performed. 

Regular Output. 
Analysis of Spectrum saved in Disk File SD0105 
Measured by: dlv 

Sample Description: C-124 Soil 
Geometry Description: Capsule 
Sample Size: 6.1400E+02 grn 
Standard Size: 8.8840E+02 grn 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

COLLECT started on 16-FEB-96 at 10:00:00 

COLLECT Live Time: 
Real Time: 
Dead Time: 

3600. seconds 
3615. seconds 
0.41 % 

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

4ltergy Calibration performed 16-FEB-96 
Efficiency Calibration performed 21-NOV-95 



hgtrw 16-FEB-96 11:50:17 ,. 
p E A K ANA L y s I s 

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

1 127.84 63.70 1.8 663. 188. 22.3 TH-234 
2C 150.77 75.16 1.5 715. 221. 14.4 PB-214 
3C 155.72 77.63 1.5 713. 321. 13.7 PB-214 
4 186.76 93.13 1.7 990. 1097. 5.5 TH-234,TH-234 
5 372.80 186.04 1.9 432. 652. 6.5 U-235 I RA-226 
6C 478.41 238.80 1.7 294. 941. 5.0 PB-212 
7C 483.79 241.48 1.7 261. 152. 11.9 RA-224,PB-214 
8 591.13 295.11 1.2 195. 190. 13.5 PB-214 
9 677.37 338.20 1.4 151. 165. 13.9 AC-228 

10 704.63 351.82 1.7 155. 319. 8.2 BI-211,PB-214 
11 1022.39 510.61 1.6 68. 170. 11.0 TL-208,NA-22, 

ANN-RD 
12 1166.64 582.72 2.1 101. 222. 9.9 TL-208 
13 1219.03 608.91 1.7 93. 209. 10.2 XE-135,BI-214 
14 1323.42 661.09 2.3 89. 261. 8.5 CS-137 
15 1454.42 726.60 2.8 51. 56. 23.7 BI-212 
16 1822.61 910.74 2.3 39. 162. 10.3 AC-228 
17 1937.53 968.23 1.8 55. 61. 23.0 AC-228 
18 2001.39 1000.18 3.0 37. 60. 21.1 PA234M 
19 2920.14 1460.06 2.0 16. 364. 5.6 K-40 

/6):·~L-<::)C 3526.95 1764.04 2.7 3. 41. 17.2 BI-214 
, .. 
~:~ 

Error Quotation at 1. 00 sigma 
Peak Confidence Level at 95.0% 

2 Multiplets processed. 

c - Multiplet Analysis converged normally 



hgtrw 16-FEB-96 11:50:17 

'

mple: C-124 Soil 
ta collected on 16-FEB-96 at 10:00:00 

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

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<2.05E+00 LLD<2.05E+00 
TH-234 1.65E+01 +- 3.76E+00 1.65E+01 +- 3.76E+00 
TH-230 LLD<1.26E+02 LLD<1.26E+02 
XE-133 LLD<8.24E-01 LLD<8.24E-01 
CD-109 LLD<7.45E+00 LLD<7.45E+00 
SCL-000 LLD<3.57E-01 LLD<3.57E-01 
C0-57 LLD<1.19E-01 LLD<1.19E-01 
PA-234 LLD<4.89E-01 LLD<4.89E-01 
CE-144 LLD<9.16E-01 LLD<9.16E-01 
TC-99M LLD<1.15E-01 LLD<1.15E-01 
U-235 LLD<8.10E-01 LLD<8.10E-01 
CE-141 LLD<1.78E-01 LLD<1.78E-01 
KR-85M LLD<1.25E-01 LLD<1.25E-01 
XE-131M LLD<4.24E+00 LLD<4.24E+00 ~ 
BA-139 LLD<6.21E-01 LLD<6.21E-01 

·-139 LLD<1.03E-01 LLD<1.03E-01 
-226 1. 38E+01 +- 9.08E-01 1.38E+01 +- 9.08E-01 

BA-141 LLD<6.48E-01 LLD<6.48E-01 
KR-89 LLD<5.75E+00 LLD<5.75E+00 
TE-132 LLD<1.06E-01 LLD<1.06E-01 
XE-133M LLD<1.30E+00 LLD<1.30E+00 
TH-227 LLD<8.64E-01 LLD<8.64E-01 
PB-212 2.09E+00 +- 1. 09E-01 2.09E+00 +- 1. 09E-01 
RA-224 3.75E+00 +- 4.49E-01 3.75E+00 +- 4.49E-01 
XE-135 LLD<1.01E-01· LLD<1.01E-01 
XE-138 LLD<8.76E-01 LLD<8.76E-01 
SE-75 LLD<1.55E-01 LLD<1.55E-01 
NP-239 LLD<6.71E-01 LLD<6.71E-01 
HG-203 LLD<1.23E-01 LLD<1.23E-01 
IR-192 LLD<1.16E-01 LLD<1.16E-01 
CR-51 LLD<8.69E-01 LLD<8.69E-01 
SCM-000 LLD<4.89E-01 LLD<4.89E-01 
BI;...211 6.65E+01 +- 5.50E+00 6.65E+01 +- S.SOE+OO 
PB-214 2.33E+00 +- 1. 93E-01 2.33E+00 +- 1.93E-01 
BA-133 LLD<3.04E-01 LLD<3.04E-01 
I-131 LLD<1.26E-01 LLD<1.26E-01 
SN-113 LLD<1.54E-01 LLD<1.54E-01 
KR-87 LLD<2.79E-01 LLD<2.79E-01 
PB-211 LLD<6.39E+00 LLD<6.39E+00 
AU-198 LLD<1.07E-01 LLD<1.07E-01 ,-125 LLD<3.71E-01 LLD<3.71E-01 

-212 LLD<4.26E+01 LLD<4.26E+01 
-7 LLD<1.09E+00 LLD<1.09E+00 

HF-181 LLD<1.26E-01 LLD<1.26E-01 
RU-103 LLD<1.27E-01 LLD<1.27E-01 
KR-85 LLD<3.82E+01 LLD<3.82E+01 



SR-85 LLD<1.67E-01 LLD<1.67E-01 
I-133 LLD<1.28E-01 LLD<1.28E-01 
BA-140 LLD<4.42E-01 LLD<4.42E-01 

,:91M LLD<1.86E-01 LLD<1.86E-01 
207 LLD<1.25E-01 LLD<1.25E-01 

"''·:ct.-208 8.31E+00 +- 8.31E-01 8.31E+00 +- 8.31E-01 
SB-124 LLD<1.58E-01 LLD<1.58E-01 
CS-134 LLD<2.47E-01 LLD<2.47E-01 
BI-214 2.60E+00 +- 2.67E-01 2.60E+00 +- 2.67E-01 
RU-106 LLD<1.23E+00 LLD<1.23E+00 
LA-142 LLD<2.85E-01 LLD<2.85E-01 
AG-110M LLD<2.67E-01 LLD<2.67E-01 
NB-97 LLD<3.38E-01 LLD<3.38E-01 
CS-137 7.58E-01 +- 6.54E-02 7.58E-01 +- 6.54E-02 
I-132 LLD<2.03E-01 LLD<2.03E-01 
W-187 LLD<4.10E-01 LLD<4.10E-01 
ZR-97 LLD<1 ;44E-01 LLD<1.44E-01 
ZR-95 LLD<2.70E-01 LLD<2.70E-01 
NB-95 LLD<1.43E-01 LLD<1.43E-01 
TL-210 LLD<5.33E+00 LLD<5.33E+00 
C0-58 LLD<1.21E-01 LLD<1.21E-01 
CS-136 LLD<1.20E-01 LLD<1.20E-01 
MN-54 LLD<1.45E-01 LLD<1.45E-01 
C0-56 LLD<1.26E-01 LLD<1.26E-01 
I-134 LLD<1.92E-01 LLD<1.92E-01 
TL-207 LLD<5.31E+02 LLD<5.31E+02 
Y-88 LLD<1.56E-01 LLD<1.56E-01 
AC-228 2.19E+00 +- 2.26E-01 2.19E+00 +- 2.26E-01 

~~~~~~M 
LLD<1.82E+00 LLD<1.82E+00 
LLD<9.53E+00 LLD<9.53E+00 ,, .;:. 91 LLD<4.50E-01 LLD<4.50E-01 

RB-89 LLD<7.26E-01 LLD<7.26E-01 
FE-59 LLD<2.82E-01 LLD<2.82E-01 
ZN-65 LLD<4.38E-01 LLD<4.38E-01 
SC-46 LLD<1.63E-01 LLD<1.63E-01 
TA-182 LLD<5.01E-01 LLD<5.01E-01 
I-135 LLD<7.74E-01 LLD<7.74E-01 
CL-39 LLD<4.48E-01 LLD<4.48E-01 
NA-22 LLD<1.66E-01 LLD<1.66E-01 
AR-41 LLD<1.89E-01 LLD<1.89E-01 
C0-60 LLD<1.56E-01 LLD<1.56E-01 
NA-24 LLD<1.17E-01 LLD<1.17E-01 
SR-92 LLD<1.73E-01 LLD<1.73E-01 
SCH-000 LLD<7.22E-01 LLD<7.22E-01 
CS-138 LLD<3.17E-01 LLD<3.17E-01 
K-40 1.71E+01 +- 1.00E+00 1.71E+01 +- 1.00E+00 
KR:..aa LLD<9.26E-01 LLD<9.26E-01 
TL-209 LLD<2.61E+00 LLD<2.61E+00 
LA-140 LLD<1.54E-01 LLD<1.54E-01 
AL-26 LLD<1.34E-01 LLD<1.34E-01 
MN-56 LLD<5.66E-01 LLD<5.66E-01 
RB-88 LLD<1.28E+00 LLD<1.28E+00 

-------------------- --------------------
Total 1.36E+02 +- 6.88E+00 1. 36E+02 +- 6.88E+00 

e" 
'?. 

Error Quotation at 1.00 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0105 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

rntroid Energy Net Area Error Garmnas/sec 
nnel keV counts % 

150.77 75.16 221. 14.4 9.45E+00 
155.72 77.63 321. 13.7 1.25E+01 
591.13 295.11 190. 13.5 S.OSE+OO 
677.37 338.20 165. 13.9 4.98E+00 

1454.42 726.60 56. 23.7 3.66E+00 
1937.53 968.23 61. 23.0 5.22E+00 
2001.39 1000.18 60. 21.1 5.26E+00 
3526.95 1764.04 41. 17.2 5.12E+00 

0~© 



GAMMA SPECTROSCOPY RESULTS FROM 2/22/96 

FOR 

CELL 124 



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

• GAMMA S P E C T R U M R E C A L I B R A T I 0 N 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 22-FEB-96 10:15:36 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels 
First channel for Search: 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

from MCA Region FULL 
0 

1.0 
1 

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. 

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-FEB-96 at 09:49:20 

COLLECT Live Time: 1200. sec . 

• 



hgtrw 22-FEB-96 10:15:36 ,.. 
P E A K AN A L y s I s 

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

1C 80.56 40.09 1.7 30243. 5305. 7.0 
2C 92.22 45.92 1.7 24573. 2383. 9.2 
3C 150.52 75.03 1.1 22060. 639. 34.1 PB-214 
4$ 167.57 83.55 2.8 66158. 1247. 57.4 
5$ 171.85 85.68 2.8 69258. 2982. 21.9 
6$ 176.90 88.20 2.8 72918. 3166. 19.3 PB-214,CD-109 
7$ 182.47 90.98 2.8 76957. 1477. 30.6 
8? 231.69 115.57 1.7 38176. 7492. 36.2 
9? 244.64 122.03 1.7 33266. 191424. 1.5 SE-75,SCL-000, 

C0-57 
10? 476.84 238.01 1.7 15329. 1107. 27.2 PB-212. 
11? 490.42 244.80 1.7 14764. 35219. 1.5 
12 592.96 296.02 1.9 9338. 1618. 9.5 PB-214 
13? 676.62 337.82 1.8 8128. 3135. 22.6 AC-228 
14? 689.42 344.21 1.8 7683. 90285. 1.8 BA-141, 

SCM-000 
15? 693.48 346.24 1.8 7541. 4377. 33.9 
16 736.33 367.66 1.9 6448. 2957. 4.7 
17C 823.11 411.02 1.8 5761. 5783. 3.5 AU-198 

~:~ 888.60 443.75 1.8 6136. 7620. 2.0 
978.23 488.54 2.1 5639. 1036. 12.1 

.0 1128.61 563.71 1.6 5584. 1153. 10.7 CS-134,SB-122 
21 1172.97 585.88 1.7 5922. 782. 16.7 
22C 1357.96 678.37 1.0 4349. 204. 50.3 AG110M 
23 1377.74 688.26 1.6 4605. 1397. 8.3 
24 1438.81 71S.79 2.0 5308. 349. 35.0 
25C 1544.91 771.85 2.1 4496. 566. 16.8 I-132 
26C 1558.16 778.47 2.1 4614. 19330. 1.3 M0-99 
27C 1621.05 809.93 2.1 4592. 601. 20.0 I-132,C0-58 
28 1734.92 866.88 2.1 4504. 5403. 2.5 
29 1838.98 918.93 1.9 2454. 545. 15.0 
30? 1916.49 957.70 2.3 2904. 537. 18.8 
31? 1928.17 963.55 2.3 2913. 18532. 1.2 EU-152 
32 2010.34 1004.66 2.1 2006. 986. 8.3 
33C 2171.59 1085.34 2.3 2351. 11473. 1.3 EU-152 
34C 2179.15 1089.12 2.3 2089. 2077. 3.0 
35? 2212.65 1105.89 2.4 2048. 530. 18.2 
36? 2223.96 1111.55 2.4 2232. 15714 . 1.3 TE-129,EU-152 
37 2425.59 . 1212.46 2.6 1190. 1265. 5.3 
38 2548.63 1274.05 1.4 707. 262. 18.3 NA-22 
39 2598.05 1298.79 2.1 514. 1427. 3.7 I-133 
40? 2803.82 1401.82 2.7 313. 663. 11.8 
41? 2815.63 1407.73 2.7 399. 19035. 0.9 EU-152,BI-214, 

SCH-000 
42C 2914.86 1457.42 2.5 96. 431. 6.5 I-135 

r;:~~c 2921.40 1460.69 2.5 78. 265. 8.5 K-40 
3058.07 1529.14 3.1 74. 472. 5.6 KR-88 

Error Quotation at 1.00 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 

Old Calibration Coefficients: 

Energy= 2.554503E-07*ChA2 + 4.992957E-Ol*Ch +-1.298310E-01 

New Calibration Coefficients: 

Energy= 2.494007E-07*ChA2 + 4.995148E-01*Ch +-2.470095E-01 

Q;@ 

~ 

~ 



* * * * 

* 

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

GAMMA S P E C T R U M A N A L Y S I S 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 22-FEB-96 11:02:29 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: . 

1.0 
1 

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. 
~~tiplet Analysis Performed. 

:, JUlar Output. 
'rihalysis of Spectrum saved in Disk File SD2222 
Measured by: dlv 

Sample Description: Eu-152 Standard 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 8.8840E+02 gm I Conversion Factor: 1.0000E+00 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 22-FEB-96 at 11:00:00 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
759. seconds 

20.95 % 

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

Energy Calibration performed 22-FEB-96 
Efficiency Calibration performed 21-NOV-95 



irw 22-FEB-96 11:02:29 ·~ 

P E A K ANA L y s I S 

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

1C 80.43 39.93 1.6 14611. 2690. 9.1 
2C 92.06 45.74 1.6 11896. 1363. 10.7 
3N 171.31 85.33 3.6 46997. 2496. 8.7 
4N 178.80 89.07 3.6 51959. 1614. 9.0 
5? 233.10 116.20 1.6 17738. 3831. 30.3 
6? 244.60 121.95 1.6 15205. 91814. 2.4 SE-75,SCL-000, 

C0-57 
7? 248.38 123.84 1.6 14373. 4171. 46.6 
8? 478.18 238.67 1.6 7580. 488. 28.1 PB-212 
9? 490.49 244.82 1.6 7368. 17160. 1.9 

10 592.89 296.00 1.1 4749. 768. 14.3 PB-214 
11? 677.58 338.33 1.7 4348. 1491. 21.1 AC-228 
12? 689.61 344.34 1.7 4884. 44882. 0.9 BA-141, 

SCM-000 
13 736.47 367.76 1.9 2639. 1447. 5.9 
14C 823.30 411.17 1.8 2907. 2896. 4.7 AU-198 
15C 834.34 416.69 1.8 2705. 215. 16.7 I-135 
16 888.84 443.94 1.7 3122. 3716. 2.9 
17 978.49 488.76 2.3 2730. 597. 14.8 /,;~ 

-BC 1129.41 564.23 1.9 2734. 538. 15.8 CS-134,88-122 ' 

9C 1133.81 566.43 1.9 2723. 208. 19.7 
0 1173.29 586.17 1.8 2306. 377. 20.3 

21 1358.12 678.61 2.4 2304. 375. 21.4 
22 1378.01 688.56 1.5 2170. 615. 12.6 
23C 1547.17 773.18 2.0 2291. 245. 25.2 I-132,W-187, 

TE131M 
24C 1558.53 778.87 2.0 2302. 9490. 1.9 M0-99 
25 1735.41 867.37 2.1 2207. 2709. 3.5 
26C 1917.00 958.24 2.1 1310. 288. 14.4 
27C 1928.66 964.08 2.1 1423. 9025. 1.6 EU-152 
28 2010.67 1005.12 2.3 918. 367. 14.4 
29C 2172.14 1085.95 2.2 1161. 5869. 1.9 EU-152 
30C 2179.92 1089.84 2.2 1025. 1053. 5.3 
31? 2213.09 1106.45 2.3 1060. 274. 22.6 
32? 2224.61 1112.22 2.3 1132. 7818. 1.8 TE-129,EU-152 
33 2426.19 1213.14 2.0 621. 635. 7.7 
34 2598.68 1299.52 2.1 276. 694. 5.5 
35? 2805.47 1403.09 2.5 92. 425. 11.6 
36? 2816.42 1408.57 2.5 69. 9586. 1.2 EU-152,BI-214, 

SCH-000 
37? 2824.65 1412.70 2.5 51. 198. 20.2 
38 2915.36 1458.14 2.3 81. 276. 8.2 I-135 
39$ 3046.64 1523.91 3.2 33. 21. 31.8 
40$ 3059.02 1530.11 3.2 19. 279. 7.7 KR-88 

" • Error Quotation at 1.00 sigma 
Peak Confidence Level at 95.0% 

13 Multiplets processed. 



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 

,,E,~') 
~:;:'!"' 



hgtrw 22-FEB-96 11:02:29 
-·· 

"""""' 
.mple: Eu-152 Standard 

ta collected on 22-FEB-96 at 11:00:00 
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

R A D I 0 N u c L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<2.86E+01 LLD<2.86E+01 
TH-234 LLD<2.19E+02 LLD<2.19E+02 
TH-230 LLD<1.83E+03 LLD<1.83E+03 
XE-133 LLD<1.30E+01 LLD<1.30E+01 
CD-109 LLD<1.10E+02 LLD<1.10E+02 
SCL-000 9.68E+02 +- 2.44E+01 9.68E+02 +- 2.44E+61 
C0-57 3.21E+02 +- 8.09E+OO 3.21E+02 +- 8.09E+00 
PA-234 LLD<9.36E+00 LLD<9.36E+00 
CE-144 LLD<1.64E+01 LLD<1.64E+01 
TC-99M LLD<1.97E+00 LLD<1.97E+00 
U-235 LLD<1.46E+01 LLD<1.46E+01 
CE-141 LLD<3.60E+00 LLD<3.60E+00 
KR-85M LLD<2.35E+00 LLD<2.35E+00 
XE-13lM LLD<8.85E+01 LLD<8.85E+01 ,1~ .-139 LLD<1.07E+01 LLD<1.07E+01 

-139 LLD<2.15E+00 LLD<2.15E+00 
-226 LLD<4.97E+01 LLD<4.97E+01 

BA-141 LLD<4.23E+00 LLD<4.23E+00 
KR-89 LLD<2.75E+01 LLD<2.75E+01 
TE-132 LLD<2.04E+00 LLD<2.04E+00 
XE-133M LLD<1.92E+01 LLD<1.92E+01 
TH-227 LLD<1.36E+01 LLD<1.36E+01 
PB-212 4.35E+00 +- 1.22E+00 4.35E+00 +- 1.22E+00 
RA-224 LLD<9.78E+01 LLD<9.78E+01 
XE-135 LLD<4.22E+00 LLD<4.22E+00 
XE-138 LLD<8.28E+00 LLD<8.28E+00 
SE-75 LLD<3.04E+00 LLD<3.04E+00 
NP-239 LLD<1.39E+01 LLD<1.39E+01 
HG-203 LLD<2.54E+00 LLD<2.54E+00 
IR-192 LLD<2.34E+00 LLD<2.34E+00 
CR-51 LLD<2.05E+01 LLD<2.05E+01 
SCM-000 9.45E+02 +- 1.17E+01 9.45E+02 +- 1.17E+01 
BI-211 LLD<1.10E+02 LLD<1.10E+02 
PB-214 LLD<7.42E+00 LLD<7.42E+00 
BA-133 LLD<3.14E+00 LLD<3.14E+00 
I-131 LLD<2.75E+00 LLD<2.75E+00 
SN-113 LLD<3.02E+00 LLD<3.02E+00 
KR-87 LLD<4.31E+00 LLD<4.31E+00 
PB-211 LLD<7.92E+01 LLD<7.92E+01 
AU-198 2.03E+01 +- 9.67E-01 2.03E+01 +- 9.67E-01 ,-125 LLD<7.01E+00 LLD<7.01E+00 

-212 LLD<6.65E+02 LLD<6.65E+02 
E-7 LLD<2.14E+01 LLD<2.14E+01 

HF-181 LLD<2.94E+00 LLD<2.94E+00 
RU-103 LLD<2.57E+00 LLD<2.57E+00 
KR-85 LLD<5.87E+02 LLD<5.87E+02 



SR-85 LLD<2.57E+00 LLD<2.57E+00 
I-133 LLD<2.90E+00 LLD<2.90E+00 
BA-140 LLD<1.01E+01 LLD<1.01E+01 

,-91M LLD<3.25E+00 LLD<3.25E+00 
·207 LLD<3.01E+00 LLD<3.01E+00 

""' J.r208 LLD<1.03E+01 LLD<1.03E+01 
SB-124 LLD<2.74E+00 LLD<2.74E+00 
CS-134 LLD<2.67E+00 LLD<2.67E+00 
BI-214 LLD<7.05E+00 LLD<7.05E+00 
RU-106 LLD<2.74E+01 LLD<2.74E+01 
LA-142 LLD<5.53E+00 LLD<5.53E+00 
AG-110M LLD<2.97E+00 LLD<2.97E+00 
NB-97 LLD<3.23E+00 LLD<3.23E+00 
CS-137 LLD<3.41E+00 LLD<3.41E+00 
I-132 LLD<2.98E+00 LLD<2.98E+00 
W-187 LLD<1.07E+01 LLD<1.07E+01 
ZR-97 LLD<3.50E+00 LLD<3.50E+00 
ZR-95 LLD<6.08E+00 LLD<6.08E+00 
NB-95 LLD<3.18E+00 LLD<3.18E+00 
TL-210 LLD<2.30E+01 LLD<2.30E+01 
C0-58 LLD<3.36E+00 LLD<3.36E+00 
CS-136 LLD<3.31E+00 LLD<3.31E+00 
MN-54 LLD<3.54E+00 LLD<3.54E+00 
C0-56 LLD<3.50E+00 LLD<3.50E+00 
I-134 LLD<3.94E+00 LLD<3.94E+00 
TL-207 LLD<3.29E+03 LLD<3.29E+03 
Y-88 LLD<3.72E+00 LLD<3.72E+00 
AC-228 LLD<1.17E+01 LLD<1.17E+01 

~~~~~:M 9.68E+02 +- 1.96E+01 9.68E+02 +- 1.96E+01 
LLD<4.63E+01 LLD<4.63E+01 

' . 91 LLD<8.59E+00 LLD<8.59E+00 ~ ' 

"':<.B- 89 LLD<6.68E+00 LLD<6.68E+00 
FE-59 LLD<5.21E+00 LLD<5.21E+00 
ZN-65 LLD<1.36E+01 LLD<1.36E+01 
SC-46 LLD<3.55E+00 LLD<3.55E+00 
TA-182 LLD<9.68E+00 LLD<9.68E+00 
I-135 LLD<7.80E+00 LLD<7.80E+00 
CL-39 LLD<4.92E+00 LLD<4.92E+00 
NA-22 LLD<2.14E+00 LLD<2.14E+00 
AR-41 LLD<3.62E+00 LLD<3.62E+00 
C0-60 LLD<1.41E+00 LLD<1.41E+00 
NA-24 LLD<1.19E+00 LLD<1.19E+00 
SR-92 LLD<1.37E+00 LLD<1.37E+00 
SCH-000 9.36E+02 +- 1.88E+01 9.36E+02 +- 1.88E+01 
CS-138 LLD<1.28E+00 LLD<1.28E+00 
K-40 LLD<7.32E+00 LLD<7.32E+00 
KR;..88 LLD<8.89E+00 LLD<8.89E+00 
TL-209 LLD<1.70E+00 LLD<1.70E+00 
LA-140 LLD<5.54E-01 LLD<5.54E-01 
AL-26 LLD<4.12E-01 LLD<4.12E-01 
MN-56 LLD<8.66E-01 LLD<8.66E-01 
RB-88 LLD<1.79E+00 LLD<1.79E+00 

-------------------- --------------------
Total 4.16E+03 +- 3.92E+01 4.16E+03 +- 3.92E+01 , 
Error Quotation at 1.00 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD2222 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

''"'ntroid Energy Net Area Error Gammas/sec 
.innel keV counts % 

80.43 39.93 2690. 9.1 1.04E+04 
92.06 45.74 1363. 10.7 2.56E+03 

171.31 85.33 2496. 8.7 4.53E+02 
178.80 89.07 1614. 9.0 2.65E+02 
233.10 116.20 3831. 30.3 3.97E+02 
248.38 123.84 4171. 46.6 4.05E+02 
490.49 244.82 17160. 1.9 2.35E+03 
592.89 296.00 768. 14.3 1.23E+02 
677.58 338.33 1491. 21.1 2.70E+02 
736.47 367.76 1447. 5.9 2.84E+02 
834.34 416.69 215. 16.7 4.79E+01 
888.84 443.94 3716. 2.9 8.81E+02 
978.49 488.76 597. 14.8 1.56E+02 

1129.41 564.23 538. 15.8 1.63E+02 
1133.81 566.43 208. 19.7 6.32E+01 
1173.29 586.17 377. 20.3 1.19E+02 
1358.12 678.61 375. 21.4 1.37E+02 
1378.01 688.56 615. 12.6 2.28E+02 
1547.17 773.18 245. 25.2 1.02E+02 
1558.53 778.87 9490. 1.9 3.97E+03 
1735.41 867.37 2709. 3.5 1.25E+03 
1917.00 958.24 288. 14.4 1.45E+02 

,C2010 .67 1005.12 367. 14.4 1.93E+02 
.,179.92 1089.84 1053. 5.3 5.91E+02 
>;213. 09 1106.45 274. 22.6 1.55E+02 
2426.19 1213.14 635. 7.7 3.86E+02 
2598.68 1299.52 694. 5.5 4.42E+02 
2805.47 1403.09 425. 11.6 2.84E+02 
2824.65 1412.70 198. 20.2 1.32E+02 
2915.36 1458.14 276. 8.2 1.88E+02 
3046.64 1523.91 21. 31.8 1.45E+01 
3059.02 1530.11 279. 7.7 1.95E+02 

0,@ 



fo~., f-) 
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GAMMA 
* 

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

S P E C T R U M A N A L Y S I S 

* * * * * * 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 22-FEB-96 14:02:52 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 
Detector Number: 

1 
1 

I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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 SD0106 
Measured by: dlv 

Sample Description: C-124 
Geometry Description: Capsule 
Sample Size: 7.0000E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+OO 

COLLECT started on 22-FEB-96 at 13:26:37 

COLLECT Live Time: 
Real Time: 
Dead Time: 

1200. seconds 
1220. seconds 
1.64 % 

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

Energy Calibration performed 22-FEB-96 
Efficiency Calibration performed 21-NOV-95 

• 

~·. 



hgtrw , 
p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 478.98 239.07 1.3 
2 591.97 295.54 0.8 
3 657.12 328.10 0.7 
4$ 705.49 352.28 1.6 
5 1167.22 583.14 1.4 
6 1219.50 609.28 1.4 
7C 1324.31 661.70 2.1 
8 1822.70 911.05 2.5 
9$ 2237.92 1118.87 1.9 

10 2921.60 1461.27 2.2 

Error Quotation at 1.00 sigma 
Peak Confidence Level at 95.0% 

3 Multiplets processed. 

ANA L 

Backgnd 
counts 

214. 
82. 
43. 
47. 
31. 
16. 
17. 
16. 

8. 
6. 

C - Multiplet Analysis converged normally 

22-FEB-96 14:02:52 

y s I S 

Net Area Error Nuclides 
counts % 

237. 11.9 PB-212 
53. 30.1 PB-214 
29. 37.5 LA-140 

109. 20.1 PB-214 
74. 16.6 TL-208 
71. 14.4 BI-214 
76. 16.0 CS-137 
74. 14.6 AC-228 
14. 50.4 

154. 8.6 K-40 

$ - Multiplet Analysis Terminated because of no CHI-SQ improvement 
If!::::,:\ 



hgtrw 22-FEB-96 14:02:52 

•
mple: C-124 
ta collected on 22-FEB-96 at 13:26:37 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 

f -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 

R A D I 0 N U C L I D E A N A L Y S I S 

Activity Concentration in pCi /gm 
Decay 

R E P 0 R T 

Measured Error corrected Error 

LLD<2.56E+00 
LLD<1.91E+01 
LLD<1.53E+02 
LLD<1.22E+00 
LLD<8.51E+00 
LLD<5.42E-01 
LLD<1.80E-01 
LLD<7.42E-01 
LLD<1.37E+00 
LLD<1.66E-01 
LLD<1.20E+00 
LLD<2.69E-01 
LLD<1.78E-01 
LLD<6.54E+00 
LLD<7.56E-01 
LLD<1.47E-01 
LLD<3.61E+00 
LLD<4.56E-01 
LLD<3.12E+00 
LLD<1.74E-01 
LLD<1.74E+00 
LLD<1.48E+00 

1.36E+00 +
LLD<3.84E+00 
LLD<1.64E-01 
LLD<8.00E-01 
LLD<2.41E-01 
LLD<1.02E+00 
LLD<1.98E-01 
LLD<1.81E-01 
LLD<1.61E+00 
LLD<8.73E-01 
LLD<7.18E+00 

1.37E+00 +
LLD<4.26E-01 
LLD<2.16E-01 
LLD<3.00E-01 
LLD<3.78E-01 
LLD<8.39E+00 
LLD<1.96E-01 
LLD<5.58E-01 
LLD<5.52E+01 
LLD<1.25E+00 
LLD<2.02E-01 
LLD<1.94E-01 
LLD<5.49E+01 

LLD<2.56E+00 
LLD<1.91E+01 
LLD<1.53E+02 
LLD<1.22E+00 
LLD<8.51E+00 
LLD<5.42E-01 
LLD<1.80E-01 
LLD<7.42E-01 
LLD<1.37E+00 
LLD<1.66E-01 
LLD<1.20E+00 
LLD<2.69E-01 
LLD<1.78E-01 
LLD<6.54E+00 
LLD<7.56E-01 
LLD<1.47E-01 
LLD<3.61E+00 
LLD<4.56E-01 
LLD<3.12E+00 
LLD<1.74E-01 
LLD<1.74E+00 
LLD<1.48E+00 

1.63E-01 1.36E+00 
LLD<3.84E+00 
LLD<1.64E-01 
LLD<8.00E-01 
LLD<2.41E-01 
LLD<1.02E+00 
LLD<1.98E-01 
LLD<1.81E-01 
LLD<1.61E+00 
LLD<8.73E-01 
LLD<7.18E+00 

2.75E-01 1.37E+00 
LLD<4.26E-01 
LLD<2.16E-01 
LLD<3.00E-01 
LLD<3.78E-01 
LLD<8.39E+00 
LLD<1.96E-01 
LLD<5.58E-01 
LLD<5.52E+01 
LLD<1.25E+00 
LLD<2.02E-01 
LLD<1.94E-01 
LLD<5.49E+01 

+- 1.63E-01 

+- 2.75E-01 

·~ 
I 



SR-85 LLD<2.40E-01 
I-133 LLD<2.05E-01 
BA-140 LLD<7.26E-01 

1ft 91M LLD<2.50E-01 
·207 LLD<2.34E-01 

''*':L'L- 208 LLD<1. 49E+00 
SB-124 LLD<2.03E-01 
CS-134 LLD<3.84E-01 
BI-214 1. 36E+00 +- 1.96E-01 
RU-106 LLD<1.95E+00 
LA-142 LLD<3.95E-01 
AG-110M LLD<4.08E-01 
NB-97 LLD<4.32E-01 
CS-137 5.79E-01 +- 9.28E-02 
I-132 LLD<2.96E-01 
W-187 LLD<7.51E-01 
ZR-97 LLD<2.30E-01 
ZR-95 LLD<4.12E-01 
NB-95 LLD<2.36E-01 
TL-210 LLD<2.93E+00 
C0-58 LLD<2.00E-01 
CS-136 LLD<2.10E-01 
MN-54 LLD<2.38E-01 
C0-56 LLD<2.34E-01 
I-134 LLD<3.12E-01 
TL-207 LLD<3.12E+02 
Y-88 LLD<2.49E-01 
AC-228 2.55E+00 +- 3.74E-01 

,u.;~~:M 
LLD<3.43E+00 
LLD<5.52E+00 

~. _,-91 LLD<6.66E-01 
RB-89 LLD<5.62E-01 
FE-59 LLD<4.69E-01 
ZN-65 LLD<8.01E-01 
SC-46 LLD<3.20E-01 
TA-182 LLD<8.99E-01 
I-135 LLD<1.29E+00 
CL-39 LLD<5.41E-01 
NA-22 LLD<2.66E-01 
AR-41 LLD<2.77E-01 
C0-60 LLD<2.35E-01 
NA-24 LLD<2.23E-01 
SR-92 LLD<3.01E-01 
SCH-000 LLD<1.05E+00 
CS-138 LLD<3.08E-01 
K-40 1.90E+01 +- 1.66E+00 
KR-88 LLD<1.76E+00 
TL-209 LLD<1.30E+00 
LA-140 LLD<2.85E-01 
AL-26 LLD<1.22E-01 
MN-56 LLD<7.06E-01 
RB-88 LLD<1.73E+00 

--------------------
Total 2.62E+01 +- 1.75E+00 r 
Error Quotation at 1.00 Sigma 
LLD Confidence Level at 95.0% 

LLD<2.40E-01 
LLD<2.05E-01 
LLD<7.26E-01 
LLD<2.50E-01 
LLD<2.34E-01 
LLD<1.49E+00 
LLD<2.03E-01 
LLD<3.84E-01 

1. 36E+00 +- 1. 96E-01 
LLD<1.95E+00 
LLD<3.95E-01 
LLD<4.08E-01 
LLD<4.32E-01 

5.79E-01 +- 9.28E-02 
LLD<2.96E-01 
LLD<7.51E-01 
LLD<2.30E-01 
LLD<4.12E-01 
LLD<2.36E-01 
LLD<2.93E+00 
LLD<2.00E-01 
LLD<2.10E-01 
LLD<2.38E-01 
LLD<2.34E-01 
LLD<3.12E-01 
LLD<3.12E+02 
LLD<2.49E-01 

2.55E+00 +- 3.74E-01 
LLD<3.43E+00 
LLD<5.52E+00 
LLD<6.66E-01 
LLD<5.62E-01 
LLD<4.69E-01 
LLD<8.01E-01 
LLD<3.20E-01 
LLD<8.99E-01 
LLD<1.29E+00 
LLD<5.41E-01 
LLD<2.66E-01 
LLD<2.77E-01 
LLD<2.35E-01 
LLD<2.23E-01 
LLD<3.01E-01 
LLD<1.05E+00 
LLD<3.08E-01 

1.90E+01 +- 1.66E+00 
LLD<1.76E+00 
LLD<1.30E+00 
LLD<2.85E-01 
LLD<1.22E-01 
LLD<7.06E-01 
LLD<1.73E+00 

--------------------
2.62E+01 +- 1.75E+00 



Results saved in File SD0106 

• 

• 

• 



PEAKS NOT USED IN ANALYSIS 

/t':-ntroid Energy Net Area Error Gammas/sec 
mnel keV counts % 

591.97 295.54 53. 30.1 4.28E+00 
657.12 328.10 29. 37.5 2.58E+00 

1167.22 583.14 74. 16.6 1.17E+01 
2237.92 1118.87 14. 50.4 4.11E+00 

OJ@ 
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INDEPENDENT LADORA TORY RESULTS FOR WASTE PROFILING 
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A~\jALYTiCAL 
LP-BORATORIES 

( 7300 Jefferson. N.E. • Albuquerque. New Mexico 87109 • (505) 345-8964 • FAX (505) 345-7259 

3332 Wedgewood. E-5 • El Paso. Texas 79925 • (915) 593-6000 • FAX (915) 593-7820 

Report Generated: 
December 18, 1995 13:04 CERTIFICATE OF ANALYSIS 

RESULTS BY SAMPLE 

SENT NES I INC. 
TO: 3500 TRINITY DR. 

SUITE C-5 
LOS ALAMOS, NM 87544 

ATTN: DEBORAH O'CONNELL 

WORKORDER # 
WORK ID 
CLIENT CODE 
DATE RECEIVED 

9512072 
MDAM 
NES01 
12/07/95 

LabiD:9512072-01A 
Sample ID: CELLS 20, 21,23 

TEST / METHOD 

% SOLIDS(TCLP XT)EPA 160.3 
PCBs XT /SW846 3520 
PCBs/SW846 8080A 

PCB-1016 
PCB-1221 
PCB-1232 

, .. ,;.q-1242 
f .·J-1248 

2B-1254 
PCB-1260 

TCLP (ICP) DIG/1311/3005 
TCLP EXTRACTIONITCLP 1311 
TCLP HERB XT/SM 509B 
TCLP HERBICIDES/SM509B 

2.4'-0 
2,4,5'-TP 
2.4,5'-T 

TCLP METALS/1311/SW8466010 
Arsenic, As 
Barium, Ba 
Cadmium, Cd 
Chromium, Cr 
Lead, Pb 
Mercury, Hg 
Selenium, Se 
Silver, Ag 

TCLP PEST XT/131113520 
TCLP PESTICIDES/ 1311 /8080A 

gamma-BHC (lindane) 
Chlordane 
Endrin 
Heptachlor 
Heptachlor Epoxide 
Methoxychlor 
Toxaphene 

TCLP SV/METHOO 131118270B 
1 ,4-0ichlorobenzene 
2-Methylphenol I 0-Cresol 
3/4-Methylphenol I M/P-Cresol 
Hexachloroethane 

~ robenzene 
f .<achlorobutadiene 
· . ,4,6-Trichlorophenol 

2,4,5-Trichlorophenol 
2,4-0initrotoluene 

Member: American Countil of 
lndcoendcnl Laboratories. Int. 

RESULT 

100.00 
12/07/95 

NO 
NO 
ND 
NO 
ND 
ND 
NO 

12/08/95 
12/07/95 
12/12/95 

NO 
NO 
NO 

NO 
1.6 

0.036 
NO 
ND 
NO 
NO 
NO 

12/11195 

0.000026E 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Collected: 12/06/95 13:40: oo 
Matrix: SOIL 

UNITS 

%(Percent) 
N/A 

mg/Kg 
mg!Kg 
mg!Kg 
mg!Kg 
mg!Kg 
mg!Kg 
mg!Kg 

N/A 
N/A 
NIA 

mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
N/A 

mg/L 
mg/L 
mg/L 
mg/L 
mg!L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

LIMIT D F DATE 
ANAL 

0.0030 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 

0.00010 
0.00010 
0.00010 

0.20 
0.50 

0.0030 
0.020 
0.030 

0.0020 
0.050 
0.020 

0.000010 
0.000020 
0.000010 
0.000010 
0.000010 
0.000020 

0.0010 

0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 

0.010 
0.010 
0.010 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 

2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 

12/11/95 
12/11/95 
12/11/95 
12/11195 
12/11195 
12/11/95 
12/11/95 

12/14/95 
12/14/95 
12/14/95 

12/11/95 
12/11195 
12/11/95 
12/12/95 
12/12/95 
12112/95 
12/11/95 
12/11/95 

12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 

12/09/95 
12/09/95 
12/09/95 
12/09/95 
12/09/95 
12/09/95 
12/09/95 
12/09/95 
12/09/95 

lt.P..PitUDtJcnON OP T1tiS JU!I'OIItT IN ~I THAN PULL UQUI .. -"t THII WIUTT'IIH CON!t&MT 0P AAL. 
Tilt~ llEPOIIT MAY NO'f 811!. U~P.D IN ANY MANNP.Il RY THE C"l.IRHT OR ANY OTH&IIt. THflllD PARTY TO CI..AIM 

PAUQU(;r &NDOR.'ii.MP.NT 8Y THil NATIONAL. LA80RATQIIlY YOLUHTAilY ACCR&DI"fATION PltOOaAM. 

Page: 1 

BATCH ID 

SPCB-117 
SPCB-117 
SPCB-117 
SPCB-117 
SPCB-117 
SPCB-117 
SPCB-117 

THERB031 
THERB031 
THERB031 

Tll19/TCV13,TFfll18 
TI1191TCV13,TFfll18 
Tll19/TCV13,TFflll8 
Tll19/TCV13,TFfll18 
Tll19/TCV13,TFfll18 
Tlll9/TCV13,TFfll18 
Tlll9/TCV13,TFflll8 
Tll19/TCV13.TFflll8 

TPEST32 
TPEST32 
TPEST32 
TPEST32 
TPEST32 
TPEST32 
TPEST32 

TSVOA139 
TSVOA139 
TSVOA139 
TSVOA139 
TSVOA139 
TSVOA139 
TSVOA139 
TSVOA139 
TSVOAI~ 

• 



Page:2 

( ID: 9512072- 01A Collected: 12/06/95 13:40:00 
J.tmple ID: CELLS 2 o I 21 I 2 3 Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

TCLP SV/METHOD 1311/82708 
Hex.achlorobenzene ND mg/L 0.0010 2.3 12/09/95 TSVOA139 
Pentachlorophenol ND mg/L 0.020 2.3 12/09/95 TSVOA139 
Pyridine ND mg/L 0.010 2.3 12/09/95 TSVOA139 

TCLP SVOA XT/1311/3520 12/08/95 NIA 
TCLP ZHE I TCLP 1311 12/07/95 NIA 
TCLP(CVAA)Hg XT/SW846 7471 
ZHE!VOA/METHOD 1311/82408 

12/12/95 NIA 

Vinyl Chloride ND mg/L 0.0050 1.0 12/08/95 TVOA210 
1,1-Dichloroethene ND mg/L 0.0010 1.0 12/08/95 TVOA210 
Chloroform ND mg/L 0.0010 1.0 12/08/95 TVOA210 
1.2-Dichloroethane ND mg/L 0.0010 1.0 12/08/95 TVOA210 
2-Butanone (MEK) ND mg/L 0.0050 1.0 12/08/95 TVOA210 
Carbon Tetrachloride ND mg/L 0.0010 1.0 12/08/95 TVOA210 
Trich1oroethene ND mg/L 0.0010 1.0 12/08/95 TVOA210 
Benzene ND mg/L 0.0010 1.0 12/08/95 TVOA210 
Tetrachloroethene ND mg/L 0.0010 1.0 12/08/95 TVOA210 
Chlorobenzene ND mg/L 0.0010 1.0 12/08/95 TVOA210 

Lab ID: 9512072-02A Collected: 12/06/95 13:40:00 
Sample ID: BACKGROUND Matrix: SOIL 

('•·1T I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
)' ANAL 

% SOLIDS(TCLP XT)EPA 160.3 100.00 %(Percent) 
PCBs XT/SW846 3520 12/07/95 NIA 
PC8s/SW846 8080A 

PCB-1016 ND mg!Kg 0.0030 1.0 12/11/95 SPCB-117 
PCB-1221 ND mg/Kg 0.0030 1.0 12/11/95 SPCB-117 
PCB-1232 ND mg/Kg 0.0030 1.0 12/11/95 SPCB-117 
PCB-1242 ND mg!Kg 0.0030 1.0 12/11/95 SPCB-117 
PCB-1248 ND mg/Kg 0.0030 1.0 12/ll/95 SPCB-117 
PCB-1254 ND mg/Kg 0.0030 1.0 12/11/95 SPCB-117 
PCB-1260 ND mg!Kg 0.0030 1.0 12/11/95 SPCB-117 

TCLP (ICP) DIG/1311/3005 12/08/95 NIA 
TCLP EXTRACTION/TCLP 1311 12/07/95 NIA 
TCLP HERB XT ISM 5098 12/12/95 N/A 
TCLP HERBICIDES/SM509B 

2,4'-D ND mg/L 0.00010 1.1 12/14/95 THERB031 
2,4,5'-TP ND mg/L 0.00010 1.1 12/14/95 THERB031 
2,4,5'-T ND mg/L 0.00010 1.1 12/14/95 THERB031 

TCLP MET ALS/1311/SW84660 10 
Arsenic, As ND mg/L 0.20 1.0 12/11/95 Tll19.TCV13.TFfl118 
Barium, Ba 1.6 mg/L 0.50 1.0 12/11/95 Tl119,TCV13,TFfl118 
Cadmium. Cd ND mg/L 0.0030 1.0 12/11/95 TI119,TCV13.TFfll18 
Chromium, Cr ND mg/L 0.020 1.0 12/12/95 TI119,TCV13,TFfll18 
Lead, Pb ND mg/L 0.030 1.0 12/12/95 Tlll9,TCV13,TFflll8 
Mercury, Hg ND mg/L 0.0020 1.0 12/12/95 TI119.TCV13,TFfl118 
Selenium. Se ND mg/L 0.050 1.0 12/11/95 TI119,TCV13.TFflll8 
Silver. Ag ND mg/L 0.020 1.0 12/11/95 Tlll9.TCV13.TFflll8 

TCLP PEST XT/1311/3520 12/ll/95 N!A 
TCLP PESTICIDES/1311/8080A 

gamrna-BHC (lindane) ND mg/L 0.000010 1.2 12/13/95 TPEST32 
Chlordane ND mg/L 0.000020 1.2 12/13/95 TPEST32 

irin ND mg/L 0.000010 1.2 12/13/95 TPEST32 

( ·tachlor ND mg/L 0.000010 1.2 12/13/95 TPEST32 
.'tachlor Epox.ide ND mg/L 0.000010 1.2 12/13/95 TPEST32 

.•tethox.ychlor ND mg!L 0.000020 1.2 12/13/95 TPEST32 
Toxaphene ND mg/L 0.0010 1.2 12/13/95 TPEST32 



~ Page:3 

JID:9512072-02A Collected: 12/06/95 13:40:00 
.:,ample ID: BACKGROUND Matrix: SOIL 

TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

TCLP SV /METHOD 1311 /827GB 
1.4-Dichlorobenzene ND mg/L 0.0010 2.2 12109195 TSVOA139 
2-Methylphenol I 0-Cresol ND mg/L 0.0010 2.2 12109195 TSVOA139 
314-Methylphenol I M/P-Cresol ND mg/L 0.0010 2.2 12109195 TSVOA139 
Hexachloroethane ND mgiL 0.0010 2.2 12109195 TSVOA139 
Nitrobenzene ND mg/L 0.0010 2.2 12109195 TSVOA139 
Hexachlorobutadiene ND mg/L 0.0010 2.2 12109195 TSVOA139 
2.4.6-Trichlorophenol ND mg/L 0.010 2.2 12109195 TSVOA139 
2 .4.5-Trichlorophenol ND mgiL 0.010 2.2 12109195 TSVOA139 
2 .4-Dinitrotoluene ND mg/L 0.010 2.2 12109195 TSVOAI39 
Hexachlorobenzene ND mg/L 0.0010 2.2 12109195 TSV0Al39 
Pentachlorophenol ND mg/L 0.020 2.! 12109195 TSVOA139 
Pyridine ND mg/L 0.010 2.2 12109/95 TSVOA139 

TCLP SVOA XT/131113520 12/08195 NIA 
TCLP ZHE I TCLP 1311 12/07/95 N/A 
TCLP(CVAA)Hg XT/SW846 7471 12/12195 NIA 
ZHE/VOA/METHOD 1311 /8240B 

Vinyl Chloride ND mg/L 0.0050 1.0 12108195 TVOA210 
1.1-D ichloroethene ND mgiL 0.0010 1.0 12108195 TVOA210 
Chloroform ND mg/L 0.0010 1.0 12108195 TVOA210 
1,2-Dichloroethane ND mg/L 0.0010 1.0 12/08195 TVOA210 
2-Butanone (MEK) 0.031 mg!L 0.0050 1.0 12/08195 TVOA210 
Carbon Tetrachloride ND mg/L 0.0010 1.0 12/08/95 TVOA210 
Trichloroethene ND mg/L 0.0010 1.0 12/08/95 TVOA210 

.~p;ene ND mg!L 0.0010 1.0 12/08195 TVOA210 
· · ~:.:achloroethene ND mg/L 0.0010 1.0 12/08/95 TVOA210 

_;~:rorobc:nzene ND mg/L 0.0010 1.0 12108195 TVOA210 

Lab ID: 9512 072- 03A Collected: 12/06/95 13:40:00 
Sample ID: CELLS 24,25,26,38 Matrix: SOIL 

TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

% SOLIDS(TCLP XT)EPA 160.3 100.00 %(Percent) 
PCBs XT/SW846 3520 12/07/95 N!A 
PCBs/SW846 8080A 

PCB-1016 ND mg/Kg 0.0030 1.0 12/11/95 SPCB-117 
PCB-1221 ND mg!Kg 0.0030 1.0 12/11/95 SPCB-117 
PCB-1232 ND mg/Kg 0.0030 1.0 12111/95 SPCB-117 
PCB-1242 ND mg/Kg 0.0030 1.0 12111/95 SPCB-117 
PCB-1248 ND mg/Kg 0.0030 1.0 12/11/95 SPCB-117 
PCB-1254 ND mg/Kg 0.0030 1.0 12/11195 SPCB-117 
PCB-1260 ND mg/Kg 0.0030 1.0 12/11/95 SPCB-117 

TCLP (ICP) DIG/1311/3005 12/08/95 N/A 
TCLP EXTRACTION/TCLP 1311 12/07/95 N!A 
TCLP HERB XT ISM 509B 12/12/95 N/A 
TCLP HERBICIDES/SM509B 

2,4'-D ND mg/L 0.00010 1.1 12/14/95 THERB031 
2,4,5'-TP ND mg/L 0.00010 1.1 12114195 THERB031 
2.4.5'-T ND mg/L 0.00010 1.1 12/14/95 THERB031 

TCLP METALS/1311/SW8466010 
Arsenic, As ND mg/L 0.20 1.0 12/11/95 TI119,TCV13.TFTI118 
Barium, Ba 1.6 mg/L 0.50 1.0 12/11195 Tll19,TCV13,TFT1118 

,l"r'admium, Cd ND mg/L 0.0030 1.0 12111195 Tll19,TCV13,TFTI118 
· ·omium, Cr ND mg/L 0.020 1.0 12/12/95 Tll19.TCV13.TFTI118 

.d. Pb ND mg/L 0.030 1.0 12/12/95 Tll19,TCV13.TFT1118 
:rcury. Hg ND mg/L 0.0020 1.0 12/12/95 TI119.TCV13.TFTI118 

.>elenium, Se ND mg/L 0.050 1.0 12111/95 Tll19.TCV13. TFTil18 
Silver, Ag ND mg/L 0.020 1.0 12111/95 Tll19.TCV13.TFTI118 
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ID:9512072-03A Collected: 12/06/95 13:40:00 
''~mple ID: CELLS 24,25,26,38 Matrix: SOIL 

TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

TCLP PEST XT/131113520 12111195 NIA 
TCLP PESTICIDESI131118080A 

gamma-BHC (lindane) ND mgiL 0.000010 1.2 12113195 TPEST32 
Chlordane ND mgiL 0.000020 1.2 12113195 TPEST32 
Endrin ND mgiL 0.000010 1.2 12113195 TPEST32 
Heptachlor ND mgiL 0.000010 1.2 12113195 TPEST32 
Heptachlor Epoxide ND mgiL 0.000010 1.2 12113195 TPEST32 
Methoxychlor ND mgiL 0.000020 1.2 12113195 TPEST32 
Toxaphene ND mg/L 0.0010 1.2 12113195 TPEST32 

TCLP SV/METHOD 1311182708 
1.4-Dichlorobenzene ND mg!L 0.0010 2.3 12109195 TSVOA139 
2-Methylphenol I 0-Cresol ND mgiL 0.0010 2.3 12109195 TSVOA139 
314-Methylphenol I MIP-Cresol ND mgiL 0.0010 2.3 12109195 TSVOA139 
Hexachloroethane ND mgiL 0.0010 2.3 12109195 TSVOA139 
Nitrobenzene ND mg!L 0.0010 2.3 12109195 TSVOA139 
Hexachlorobutadiene ND mgiL 0.0010 2.3 12109195 TSVOA139 
2,4,6-Trichlorophenol ND mgiL 0.010 2.3 12109195 TSVOA139 
2,4,5-Trichlorophenol ND mgiL 0.010 2.3 12109195 TSVOA139 
2 ,4-Dinitrotoluene ND mgiL 0.010 2.3 12109195 TSVOA139 
Hexachlorobenzene ND mgiL 0.0010 2.3 12109195 TSVOA139 
Pentachlorophenol ND mg/L 0.020 2.3 12109195 TSVOA139 
Pyridine ND mg/L 0.010 2.3 12109195 TSVOA139 

TCLP SVOA XT /131113520 12108195 NIA 
TCLP ZHE I TCLP 1311 12107/95 NIA 

tlf:LP(CVAA)Hg XTISW846 7471 12112!95 N/A 
,;;£'ofOA~ETHOD 1311182408 

ND mg!L 0.0050 1.0 12108195 TVOA210 ,;.J Chlonde 
' 1C-bichloroethene ND mgiL 0.0010 1.0 12108195 TVOA210 

Chloroform ND mg/L 0.0010 1.0 12108195 TVOA210 
1,2-Dichloroethane ND mgiL 0.0010 1.0 12108195 TVOA210 
2-Butanone (MEK) 0.0082 mg/L 0.0050 1.0 12108/95 TVOA210 
Carbon Tetrachloride ND mg/L 0.0010 1.0 12/08/95 TVOA210 
Trichloroethene ND mg/L 0.0010 1.0 12/08/95 TVOA210 
Benzene ND mg!L 0.0010 1.0 12/08/95 TVOA210 
Tetrachloroethene ND mg/L 0.0010 1.0 12/08/95 TVOA210 
Chlorobenzene ND mg!L 0.0010 1.0 12/08/95 TVOA210 

Wames 
Operati 

F 
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WORKORDER COMMENTS 

DATE 12/18/95 
WORKORDER: 9512072 

,...7.':·~ 

DEFINITIONS/DATA QUALIFIERS 

The following are definitions, abbreviations, ·and data qualifiers which may have been utilized in your report: 

ND 

D F 
NT 

B 
E 

LIMIT 

= 

= 
= 
= 
= 

= 

Analyte "not detected" in analysis at the sample specific detection limit. 
Sample "dilution factor" 
Analyte "not tested" per client request. 
Analyte was also detected in laboratory method QC blank. Analyte concentration (result) is an estimated value or exceeds analysis calibration range. 
The minimum amount of the analyte that AAL can detect utilizing the specified analysis. 

Please Note: Multiply the "Limit" value (AAL's Detection Limit) by Dilution Factor (D F) to obtain the sample specific Detection Limit. 

REPORT COMMENTS 

E: FRACTION OlA, FOR TCLP PESTICIDES HAD A LOW LEVEL POSITIVE THAT CONFIRMED 
FOR LINDANE. THE QC RECOVERIES FOR THIS ANALYTE WERE HIGHER THAN ACCEPTABLE 
CRITERIA, THEREFORE THIS VALUE IS BIASED HIGH BY AS MUCH AS 20%. 
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Ai'~AlYTiCAL 
LABORATORIES 
7300 Jefferson. N.E. • Albuquerque. New Mexico 87109 • (505) 345·8964 • FAX (505) 345-7259 
3332 W~dgewood. E-5 • El Paso. Texas 79925 • (915) 593-6000 • FAX (915) 593-7820 

Report Generated: 
January 31 1996 10:29 

SENT NES I INC. 
TO: 3500 TRINITY DR. 

SUITE C-5 

CERTIFICATE OF ANALYSIS 
RESULTS BY SAMPLE 

LOS ALAMOS 1• NM 87544 
ATTN: DEBORAH O'CONNELL 

WORKORDER # 
WORK ID 
CLIENT CODE 
DATE RECEIVED 

9512167 
MDA/M 
NES01 
12/14/95 

LabiD:9512167-01A 
Sample ID: CELLS 10 I 18 I 19 

TEST / METHOD 

CVAA Hg XT/SW846 7471 
ICP DIG/SW 846 3050 
PEST/PCB /SW846 8080A 

Aldrin 
.al,pha-BHC 

~~·;.,o~·BHC 
_:iima-BHC (lindane) 
'"'~a-BHC 
llordane 

4.4'-DDD 
4,4'-DDE 
4,4'-DDT 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endrin 
Endrin Aldehyde 
Hep1achlor 
Heplachlor Epoxide 
Methoxychlor 
Endosulfan Sulfate 
Toxaphene 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

PEST/PCB XT/SW846 3520 
RCRA METALS(ICP)SW846 6010 

Arsenic. As 
Barium. Ba 
Cadmium. Cd 
Chromium, Cr 
Lead. Pb 
Mercury. Hg 
Selenium, Se 
Silver. Ag 

~ 'l-VOA/SW846 8270B r. ttrosodimethylamine 
' , ridine 

·'liline 
,s(2-Chloroethyl) Ether 

2-Chlorophenol 

RESULT 

12/29/95 
12/15/95 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.033 
0.040 

12/26/95 

ND 
1040 
4.35 
33.6 
686 
ND 
ND 

58.7 

ND 
ND 
ND 
ND 
ND 

Collected: 12/12/95 09:30: oo 
Matrix: SOIL 

UNITS 

N/A 
N/A 

mg/Kg 
mg/Kg 
mg!Kg 
mg!Kg 
mg!Kg 
mg!Kg 
mg!Kg 
mg!Kg 
mg/Kg 
mg!Kg 
mg!Kg 
mg/Kg 
mg!Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg!Kg 
mg/Kg 
mg/Kg 
mg/Kg 
lllg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg!Kg 
mg/Kg 

NIA 

mg/Kg 
mg/Kg 
mg!Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg!Kg 

LIMIT D F DATE 
ANAL 

0.0030 14.0 
0.0030 14.0 
0.0030 14.0 
0.0030 14.0 
0.0030 14.0 
0.030 14.0 

0.0030 14.0 
0.0030 14.0 
0.0030 14.0 
0.0030 14.0 
0.0030 14.0 
0.0030 14.0 
0.0030 14.0 
0.0030 14.0 
0.0030 14.0 
0.0030 14.0 

0.030 14.0 
0.030 14.0 
0.30 14.0 

0.0030 1.4 
0.0030 1.4 
0.0030 1.4 
0.0030 1.4 
0.0030 1.4 
0.0030 1.4 
0.0030 1.4 

5.0 1.0 
0.50 1.0 
0.15 1.0 

1.0 1.0 
1.0 1.0 

0.15 1.0 
2.5 1.0 
1.0 1.0 

0.30 2.1 
0.30 2.1 
0.30 2.1 

0.030 2.1 
0.030 2.1 

12/27/95 
12/27/95 
12127/95 
12/27/95 
12/27/95 
12/27/95 
12/27/95 
12/27/95 
12/27/95 
12/27/95 
12/27/95 
12/27/95 
12/27/95 
12/27/95 
12/27/95 
12/27/95 
12/27/95 
12/27/95 
12/27/95 
12127/95 
12/27/95 
12/27/95 
12/27/95 
12/27/95 
12/27/95 
12/27/95 

12/27/95 
12/27/95 
12/27/95 
12/27/95 
12/27/95 
12/29/95 
12/27/95 
12/27/95 

12/19/95 
12/19/95 
12/19/95 
12/19/95 
12/19/95 

Member: American Council of 
lndeoendcnl Laboracories. Inc. 

lkP.P'IUif)IICJlON OP' nus Jti!J'OIIt.T IN LUI THAN PULL UQUIJUI,.,. THE W'IUTT"BJJII C"DN~EJI!IT OP AAL Till~ Jt£PI'l"T MAY !~~Or ae, U"~D IN ANY MANNP.R BY THe: rt.lliNT OR ANY OTIIBil THIJIII:D PARTY TO CLAIN PkUDUCT ENUOil!SE.MF..NT 8Y THe NATIONAL LAaOilATOilY VOLUNTARY ACCREDUATION PltOORAM. 
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BATCH ID 

SPCB119/SPEST43 
SPCB 119/SPEST 43 
SPCB119/SPEST43 
SPCB119/SPEST43 
SPCB119/SPEST43 
SPCB119/SPEST43 
SPCB119/SPEST43 
SPCB 119/SPEST43 
SPCB119/SPEST43 
SPCB 119/SPEST43 
SPCB119/SPEST43 
SPCB119/SPEST43 
SPCB119/SPEST43 
SPCB119/SPEST43 
SPCB119/SPEST43 
SPCB119/SPEST43 
SPCB119/SPEST43 
SPCB 119/SPEST43 
SPCB119/SPEST43 
SPCB119/SPEST43 
SPCB119/SPEST43 
SPCB 119/SPEST43 
SPCB119/SPEST43 
SPCB119/SPEST43 
SPCB119/SPEST43 
SPCB119/SPEST43 

SI61,SCV84 
SI6l,SCV84 
SI61,SCV84 
SI61,SCV84 
SI61,SCV84 
SI61,SCV84 
SI61.SCV84 
SI61,SCV84 

SMSSVOA096 
SMSSVOA096 
SMSSVOA096 
SMSSVOA096 

SMSSV-1{ ~ 
~ .)1. 
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ID:9512167-01A Collected: 12/12/95 09:30:00 
Sample ID: CELLS 10,18,19 Matrix: SOIL 

TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

SEMI-VOA/SW846 82708 
1.3-Dich1orobenzene ND mg/Kg 0.030 2.1 12/19/95 SMSSVOA096 
1.4-Dich1orobenzene ND mg/Kg 0.030 2.1 12/19/95 SMSSVOA096 
Phenol ND mg/Kg 0.30 2.1 12/19/95 SMSSVOA096 
1.2-Dichlorobenzene ND mg/Kg 0.030 2.1 12/19/95 SMSSVOA096 
Benzyl Alcohol ND mg/Kg 1.5 2.1 12/19/95 SMSSVOA096 
bis(2-Chloroisopropyl) Ether ND mg!Kg 0.030 2.1 12/19/95 SMSSVOA096 
2-Methylphenol/ 0-Cresol ND mg/Kg 0.030 2.1 12/19/95 SMSSVOA096 
Hexachloroethane ND mg/Kg 0.030 2.1 12/19/95 SMSSVOA096 
n-N itroso-d i-n-propy !amine ND mg/Kg 0.030 2.1 12/19/95 SMSSVOA096 
Nitrobenzene ND mg/Kg 0.030 2.L 12/19/95 SMSSVOA096 
3/4 Methylphenol/ M/P-Creso1 ND mg/Kg 0.030 2.1 12/19/95 SMSSVOA096 
Isophorone ND mg/Kg 0.030 2.1 12/19/95 SMSSVOA096 
2-Nitrophenol ND mg/Kg 0.30 2.1 12/19/95 SMSSVOA096 
bis(2-Chloroethoxy) Methane ND mg/Kg 0.030 2.1 12119/95 SMSSVOA096 
2.4-Dimethylphenol ND mg/Kg 0.030 2.1 12/19/95 SMSSVOA096 
1,2,4-Trichlorobenzene ND mg/Kg 0.030 2.1 12/19/95 SMSSVOA096 
Naphthalene ND mg/Kg 0.030 2.1 12/19/95 SMSSVOA096 
Benzoic Acid ND mg/Kg 3.0 2.1 12/19/95 SMSSVOA096 
2.4-Dichlorophenol ND mg/Kg 0.30 2.1 12/19/95 SMSSVOA096 
4-Chloroaniline ND mg/Kg 0.30 2.1 12/19/95 SMSSVOA096 
Hexachlorobutadiene ND mg/Kg 0.030 2.1 12/19/95 SMSSVOA096 
2-Methylnaphtha1ene ND mg!Kg 0.030 2.1 12/19/95 SMSSVOA096 
.~-r.h1oro-3-methylphenol ND mg!Kg 0.30 2.1 12/19/95 SMSSVOA096 

( ~~;tch1orocyclopentadiene ND mg/Kg 1.5 2.1 12119/95 SMSSVOA096 
;6-Trichlorophenol ND mg/Kg 0.30 2.1 12/19/95 SMSSVOA096 

· .5-Trichlorophenol ND mg/Kg 0.30 2.1 12/19/95 SMSSVOA096 
:hloronaphthalene ND mg/Kg 0.030 2.1 12/19/95 SMSSVOA096 

... -Nitroaniline ND mg/Kg 0.30 2.1 12/19/95 SMSSVOA096 
Acenaphthylene ND mg/Kg 0.030 2.1 12/19/95 SMSSVOA096 
Dimethylphthalate ND mg/Kg 0.030 2.1 12/19/95 SMSSVOA096 
2 ,6-Dinitrotoluene ND mg/Kg 0.30 2.1 12/19/95 SMSSVOA096 
Acenaphthene ND mg/Kg 0.030 2.1 12/19/95 SMSSVOA096 
3-Nitroaniline NT mg/Kg 0.30 2.1 12/19/95 SMSSVOA096 
Dibenzofuran ND mg/Kg 0.030 2.1 12/19/95 SMSSVOA096 
2, 4-Dinitroto luene ND mg!Kg 0.30 2.1 12/19/95 SMSSVOA096 
Fluorene ND mg/Kg 0.030 2.1 12/19/95 SMSSVOA096 
4-Chlorophenyl-phenylether ND mg/Kg 0.030 2.1 12/19/95 SMSSVOA096 
Diethylphthalate ND mg/Kg 0.030 2.1 12/19/95 SMSSVOA096 
4-N itrophenol ND mg/Kg 0.60 2.1 12/19/95 SMSSVOA096 
4,6-Dinitro-2-methy1phenol ND mg!Kg 0.30 2.1 12/19/95 SMSSVOA096 
n-N itrosodipheny !amine ND mg/Kg 0.030 2.1 12/19/95 SMSSVOA096 
4-Nitroani1ine ND mg!Kg 0.30 2.1 12/19/95 SMSSVOA096 
4-Bromophenyl-phenylether ND mg/Kg 0.030 2.1 12/19/95 SMSSVOA096 
Hexachlorobenzene ND mg/Kg 0.030 2.1 12/19/95 SMSSVOA096 
Pentachlorophenol ND mg/Kg 0.30 2.1 12/19/95 SMSSVOA096 
2 ,4-Dinitrophenol ND mg/Kg 0.050 2.1 12/19/95 SMSSVOA096 
Benzidine NT mg/Kg 1.5 2.1 12/19/95 SMSSVOA096 
Phenanthrene ND mg/Kg 0.030 2.1 12/19/95 SMSSVOA096 
Anthracene ND mg/Kg 0.030 2.1 12119/95 SMSSVOA096 
Di-n-butylphthalate 1.4 mg/Kg 0.30 2.1 12/19/95 SMSSVOA096 
Fluoranthene ND mg/Kg 0.030 2.1 12/19/95 SMSSVOA096 
Pyrene ND mg/Kg 0.030 2.1 12/19/95 SMSSVOA096 
Buty lbenzy !phthalate ND mg/Kg 0.030 2.1 12/19/95 SMSSVOA096 
Benzo(a)anthracene ND mg/Kg 0.030 2.1 12/19/95 SMSSVOA096 
Chrysene ND mg/Kg 0.030 2.1 12/19/95 SMSSVOA096 
3,3 '-Dichlorobenzidine ND mg/Kg 0.30 2.1 12/19/95 SMSSVOA096 

( h;~(2-Ethylhexyl)phthalate ND mg/Kg 0.30 2.1 12/19/95 SMSSVOA096 
t-octyl phthalate ND mg/Kg 0.30 2.1 12/19/95 SMSSVOA096 
,zo(b )fluoranthene 0.092 mg/Kg 0.030 2.1 12/19/95 SMSSVOA096 

·· •IZO(k)fluoranthene ND mg/Kg 0.030 2.1 12/19/95 SMSSVOA096 
'!nzo(a)pyrene ND mg/Kg 0.030 2.1 12/19/95 SMSSVOA096 
deno(l ,2,3-cd)pyrene ND mg/Kg 0.30 2.1 12/19/95 SMSSVOA096 

lienzo(g,h,i)perylene ND mg/Kg 0.30 2.1 12/19/95 SMSSVOA096 
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ID:9512167-01A Collected: 12/12/95 09:30:00 
Sample ID: CELLS 10,18,19 Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

SEMI-VOA/SW846 8270B 
2.3.4.6-Tetrachlorophenol ND mg!Kg 1.5 2.1 12/19/95 SMSSVOA096 
Azobenzene ND mg/Kg 0.030 2.1 12/19/95 SMSSVOA096 
Dibenz(a.h)anthracene ND mg/Kg 0.30 2.1 12/19/95 SMSSVOA096 

SVOA XT/SW846 3520 12/17/95 N/A 

Lab ID: 9512167-01B. Collected: 12/12/95 09:30:00 
Sample ID: CELLS 10,18,19 Matrix: SOIL 

TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES/SW846 8240B 
Dichloroditluoromethane ND mg/Kg 0.010 50 12/19/95 SMSVOA340 
Chloromethane ND mg/Kg 0.0050 50 12/19/95 SMSVOA340 
Iodomethane ND mg/Kg 0.0050 50 12/19/95 SMSVOA340 
Acetone 4.6 mg/Kg 0.0050 50 12/19/95 SMSVOA340 
Bromomethane ND mg/Kg 0.0050 50 12/19/95 SMSVOA340 
Vinyl Chloride ND mg/Kg 0.0050 50 12/19/95 SMSVOA340 
C'.lijoroethane ND mg/Kg 0.0050 50 12/19/95 SMSVOA340 

( . '· ';lorotluoromethane ND mg/Kg 0.0050 50 12/19/95 SMSVOA340 
';':In 113 ND mg/Kg 0.0050 50 12/19/95 SMSVOA340 

'' ··bon Disulfide ND mg!Kg 0.0050 50 12/19/95 SMSVOA340 
role in ND mg/Kg 0.020 50 12/19/95 SMSVOA340 

.ethylene Chloride ND mg/Kg 0.010 50 12/19/95 SMSVOA340 
1.1-Dichloroethene ND mg/Kg 0.0010 50 12/19/95 SMSVOA340 
1.1-Dichloroethane ND mg/Kg 0.0010 50 12/19/95 SMSVOA340 
Acrylonitrile ND mg/Kg 0.020 50 12/19/95 SMSVOA340 
trans-1,2-Dichloroethene ND mg/Kg 0.0010 50 12/19/95 SMSVOA340 
Chloroform ND mg!Kg 0.0010 50 12/19/95 SMSVOA340 
1,2-Dichloroethane ND mg/Kg 0.0010 50 12/19/95 SMSVOA340 
Vinyl Acetate ND mg/Kg 0.0050 50 12/19/95 SMSVOA340 
cis-1,2-Dichloroethene ND mg!Kg 0.0010 50 12/19/95 SMSVOA340 
2-Butanone (MEK) 0.62 mg!Kg 0.0050 50 12/19/95 SMSVOA340 
1.1.1-Trichloroethane ND mg/Kg 0.0010 50 12/19/95 SMSVOA340 
Carbon Tetrachloride ND mg/Kg 0.0010 50 12119/95 SMSVOA340 
Bromodichloromethane ND mg/Kg 0.0010 50 12/19/95 SMSVOA340 
1,2-Dich1oropropane ND mg/Kg 0.0010 50 12/19/95 SMSVOA340 
Dibromomethane ND mg/Kg 0.0010 50 12/19/95 SMSVOA340 
trans-1,3-Dichloropropene ND mg/Kg 0.0010 50 12/19/95 SMSVOA340 
Trichloroethene ND mg/Kg 0.0010 50 12/19/95 SMSVOA340 
Chlorodibromomethane ND mg/Kg 0.0010 50 12/19/95 SMSVOA340 
Ethyl Methacrylate ND mg/Kg 0.0050 50 12/19/95 SMSVOA340 
2-Ch1oroethylvinyl Ether ND mg/Kg 0.0050 50 12/19/95 SMSVOA340 
1.1.2-Trichloroethane NO mg/Kg 0.0010 50 12/19/95 SMSVOA340 
Benzene ND mg/Kg 0.0010 50 12/19/95 SMSVOA340 
cis-1,3-Dichloropropene ND mg/Kg 0.0010 50 12/19/95 SMSVOA340 
Bromoform ND mg/Kg 0.0010 50 12/19/95 SMSVOA340 
4-Methy1-2-Pentanone (MffiK) ND mg/Kg 0.0050 50 12/19/95 SMSVOA340 
Tetrach1oroethene ND mg/Kg 0.0010 50 12/19/95 SMSVOA340 
1.1.2,2-Tetrach1oroethane ND mg/Kg 0.0010 50 12/19/95 SMSVOA340 
1,2-Dibromoethane ND mg/Kg 0.0010 50 12/19/95 SMSVOA340 
2-Hexanone (MBK) ND mg/Kg 0.0050 50 12/19/95 SMSVOA340 (l .1,1,2-Tetrachloroethane ND mg!Kg 0.0010 50 12/19/95 SMSVOA340 

•ene ND mg/Kg 0.0010 50 12/19/95 SMSVOA340 
Jrobenzene ND mg/Kg 0.0010 50 12/19/95 SMSVOA340 

1ylbenzene ND mg/Kg 0.0010 50 12/19/95 SMSVOA340 
.4-Dichloro-2-Butene ND mg!Kg 0.010 50 12/19/95 SMSVOA340 
trene ND mg/Kg 0.0010 50 12/19/95 SMSVOA340 

.1M Xylene ND mg!Kg 0.0020 50 12/19/95 SMSVOA340 



Page:4 
'llD- ID:9512167-01B Collected: 12/12/95 09:30:00 

Sample ID: CELLS 10,18,19 Matrix: SOIL 

TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA Tll..ES/SW846 8240B 
0-Xylene ND mg/Kg 0.0010 50 12/19/95 SMSVOA340 
1.2,3-Trichloropropane ND mg/Kg 0.0010 50 12/19/95 SMSVOA340 
Methyl-ten Butyl Ether ND mg/Kg 0.010 50 12/19/95 SMSVOA340 
1.2-Dichlorobenzene ND mg/Kg 0.0010 50 12/19/95 SMSVOA340 
1.3-Dichlorobenzene ND mg/Kg 0.0010 50 12/19/95 SMSVOA340 
I ,4-Dichlorobenzene ND mg/Kg 0.0010 50 12/19/95 SMSVOA340 

'~. 

' ' ._p, 



WORKORDER COMMENTS 

DATE 01/02/96 
WORKORDER: 

DEFINITIONS/DATA QUALIFIERS 

The following are definitions, abbreviations, and data qualifiers which 
may have been utilized in your report: 

ND 

D F 
NT 

B 
E 

LIMIT 

= Analyte "not detected" in analysis at the sample specific 
detection limit. 

= Sample "dilution factor" 
Analyte "not tested" per client request. 
Analyte was also detected in laboratory method QC blank. 

= Analyte concentration (result) is an estimated value or 
exceeds analysis calibration range. 

= The minimum amount of the analyte that AAL can detect 
utilizing the specified analysis. 

Please Note: Multiply the "Limit" value (AAL's Detection Limit) by 
Dilution Factor (D F) to obtain the sample specific 
Detection Limit. 

REPORT COMMENTS 

( 
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Report Generated: 
January 25, 1996 09:35 

SENT NES I INC. 
TO: 3500 TRINITY DR. 

SUITE C-5 

CERTIFICATE OF ANALYSIS 
RESULTS BY SAMPLE 

LOS ALAMOS, NM 87544 
ATTN: DEBORAH O'CONNELL 

WORKORDER # 
WORK ID 
CLIENT CODE 
DATE RECEIVED 

9601158 
MDAM 
NES01 
01/22/96 

Lab1D:9601158-01A 
Sample ID: CELLS 10, 18,19 

TEST / METHOD 

% SOLIDS(TCLP XT)EPA 160.3 
TCLP (FAA) DIG/131113005 
TCLP EXTRACTION/TCLP 1311 
TCLP LEAD(FAA)/131117420 

RESULT 

100.00 
01/23/96 
01/22/96 

Collected: 12/12/95 ·o9: 30: oo 
Matrix: SOIL 

UNITS LIMIT D F DATE 
ANAL 

% (Percent) 
N/A 
N/A 

Page:l 

BATCH ID 

l..,t!ad, Pb 0.1 mg/L 0.10 1.0 01/24/96 TF13 

Member: American Council of 
lnckDtndcnr Laborarories. Inc. 

RP.PaODIIC'nON CJII' 'ntiS IU!JIORT IN LaSS THAN P\JLL UQUIIItP~~ THI! 'WaiTTIIN C'ON~ENT 0P AAL 
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PRODUCT ENDOilS&MI!.NT 8Y THa NATIONAL LAaORATOitY VOLUNTAAY ACCII.I!.DI fATION P'llOORAM. 



WORKORDER COMMENTS 

DATE 01/25/96 
WORKORDER: 

,-' ~·,>~~ 
_t., 

DEFINITIONS/DATA QUAliFIERS 

The following are definitions, abbreviations, and data qualifiers which 
may have been utilized in your report: 

ND 

D F 
NT 

B 
E 

LIMIT 

::;:: 

::;:: 

::;:: 

::;:: 

::;:: 

Analyte "not detected" in analysis at the sample specific 
detection limit. 
Sample "dilution factor" 
Analyte "not tested" per client request. 
Analyte was also detected in laboratory method QC blank. 
Analyte concentration (result) is an estimated value or 
exceeds analysis calibration range. 
The minimum amount of the analyte that AAL can detect 
utilizing the specified analysis. 

Please Note: Multiply the "Limit" value (AAL's Detection Limit) by 
Dilution Factor (D F) to obtain the sample specific 
Detection Limit. 

REPORT COMMENTS 
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CLIENT: ~"" t: ~ ' 

CLIE~"TCONTACT: .Oeblii.S; o'cc. ... ~ 

REASON: QSl CHANGE REQUEST 0 REMOVE SAMPLE FROM "HOLD" 

0 .CANCEL REQUEST 0 INTERNAL WORKORDER 

"OLD" WORKORDER #I I'::> I c. 'l-111 I (PLEASE ATTACH) 
'"' e .... s. • .-.~ e-.. ~• .. lj . . 

"NEW" WORKORDER # I I \50 I If"old" workorder #unchanged enter here or enter "new" 
workorder # 

ARE SAMPLES STILL WITHIN EPA RECOMMENDED HOLD TIME? 
[] yes. How many days remaining? ... "'""1 If less than 5, whom in the lab was notified? ___ _ 
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LABORATORIES 
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'------~~~~~~~~~~~~~~~~~~~ 3332 Wedgewood, E-5 • El Paso, Texas 79925 • (915) 593-6000 • FAX (915) 593-7820 

Report Generated: 
January 8, 1996 15:13 

SENT NES I INC . 
TO: 3500 TRINITY DR. 

SUITE C-5 

CERTIFICATE OF ANALYSIS 
RESULTS BY SAMPLE 

LOS ALAMOS, NM 87544 
ATTN: DEBORAH 0' c·oNNELL 

WORKORDER # 
WORK ID 
CLIENT CODE 
DATE RECEIVED 

9512193 
MDAM 
NES01 
12/18/95 

LabiD:9512193-01A 
Sample ID: c- 8, 17 

TEST / METHOD 

CVAA Hg XT/SW846 7471 
ICP DIG/SW 846 3050 
MERCURY (CVAA)/SW846 7471 

Mercury 
M,ETALS by ICP/SW-846 6010 

·· ;~:'r. Ag 
,;;'iinum. AI 

,. :nic. As 
~voOn. B 
Barium, Ba 
Beryllium. Be 
Calcium, Ca 
Cadmium, Cd 
Cobalt. Co 
Chromium. Cr 
Copper. Cu 
Iron. Fe 
Potassium. K 
Magnesium. Mg 
Mamzanese. Mn 
Sodium. Na 
Nickel. Ni 
Lead, Pb 
Antimony. Sb 
Selenium. Se 
Vanadium, V 
Zinc. Zn 

PEST /PCB /SW846 8080A 
Aldrin 
alpha-BHC 
beta-BHC 
gamma-BHC (lindane) 
delta-BHC 
Chlordane 
4.4'-000 
4,4'-DDE 
4.4'-DDT 
Dieldrin 
Endosulfan I 

( 
1sulfan II 
m 

.. Jrin Aldehyde 
;ptachlor 

deptachlor Epoxide 
Methoxychlor 

Member: American Council of 
lndeoendtnt laboratories. Inc. 

RESULT 

12/29/95 
12/19/95 

0.22 

32.6 
NT 

6.90 
NT 
792 
NT 
NT 

2.48 
NT 

35.4 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
388 
NT 
ND 
NT 
NT 

ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Collected: 12/15/95 os: oo: oo 
Matrix: SOIL 

UNITS 

N/A 
N/A 

mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

LIMIT D F DATE 
ANAL 

0.15 

1.0 
25 
1.5 
5.0 

0.50 
0.020 

10 
0.15 
0.50 

1.0 
1.0 
lO 

5.0 
5.0 

0.15 
lO 

0.50 
1.5 
1.5 
2.5 

0.15 
5.0 

0.0030 
0.0030 
0.0030 
0.0030 
0.0030 

0.030 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 

0.030 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

lO 
10 
10 
lO 
10 
10 
lO 
10 
10 
10 
10 
10 
10 
10 
10 
lO 
10 

12/29/95 

12/23/95 

12/23/95 

12/23/95 

12/23/95 

12/23/95 

12/23/95 

12/23/95 

12/27/95 
12/27/95 
12/27/95 
12/27/95 
12/27/95 
12/27/95 
12/27/95 
12/27/95 
12/27/95 
12/27/95 
12/27/95 
12/27/95 
12/27/95 
12/27/95 
12/27/95 
12/27/95 
12/27/95 

RP.PIItUDIJCTlnN OP nns JU!:POIIt.T IN LaSS THAN I'\ILL llE.QUlltP .. "' THE WlliT"'"m"f C"'N~E.NT 0. AAL 
Till~ ltF .... ")flT MAY NUT &E. U5P..D IN ANY MANNP.A BY THE C"l.lllNT Olt ANY OTIIEJl THUI:D PA.ItTY TO c:LAIM 

PRODU(:-J' ENDORSEMF..NT ey THE NATIONAL LAeORATOilY VOLUNTARY ACCREDI"fATION PllOOilAM. 

Page:1 

BATCH ID 

SCV84 

SI63 
SI63 
SI63 
SI63 
SI63 
SI63 
SI63 
SI63 
SI63 
SI63 
SI63 
SI63 
SI63 
Sl63 
SI63 
SI63 
SI63 
SI63 
Sl63 
SI63 
SI63 
SI63 

SPEST43/SPCB 119 
SPEST43/SPCB 119 
SPEST43/SPCB 119 
SPEST43/SPCB 119 
SPEST43/SPCB 119 
SPEST43/SPCB119 
SPEST43/SPCB 119 
SPEST43/SPCB119 
SPEST43/SPCB 119 
SPEST43/SPCB 119 
SPEST43/SPCB119 
SPEST43/SPCB 119 
SPEST43/SPCB119 
SPEST43/SPCB 119 
SPEST43/SPCB119 
SPEST43/SPCB 119 
SPEST43/S 119 

--~ 

~ ~-
~ " 



\~ Page:2 

.I) ID: 9512193- 01A Collected: 12/15/95 08:00:00 
Sample ID: c- 8, 17 Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

PEST /PCB /SW846 8080A 
Endosulfan Sulfate ND mg/Kg 0.030 10 12/27/95 SPEST43iSPCB 119 
Toxaphene ND mg/Kg 0.30 10 12/27195 SPEST43/SPCB119 
PCB-1016 ND mg/Kg 0.0030 10 01/04/96 SPEST43/SPCB119 
PCB-1221 ND mg/Kg 0.0030 10 01/04/96 SPEST43/SPCB 119 
PCB-1232 ND mg/Kg 0.0030 10 01/04/96 SPEST43/SPCBI19 
PCB-1242 ND mg/Kg 0.0030 10 01/04/96 SPEST43/SPCB 119 
PCB-1248 ND mg/Kg 0.0030 10 01/04/96 SPEST43/SPCB119 
PCB-1254 0.038 mg/Kg 0.0030 10 01/04/96 SPESH3/SPCB 119 
PCB-1260 0.020 mg/Kg 0.0030 10 01/04/96 SPEST43/SPCB 119 

PEST /PCB XT /SW846 3520 12/26/95 NIA 
SEMI-VOA/SW846 8270B 

n-N itrosodimethylamine ND mg/Kg 0.30 2.0 12/30/95 SMSSVOA!Ol 
Pvridine ND mg/Kg 0.30 2.0 12/30/95 SMSSVOA!OI 
Aniline ND mg/Kg 0.30 2.0 12/30/95 · SMSSVOA I 0 I 
bis(2-Chloroethyl) Ether ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA!OI 
2-Chlorophenol ND mg/Kg 0.030 2.0 12/30/95 SMSSVOAIOI 
1,3-Dichlorobenzene ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
1.4-Dichlorobenzene ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
Phenol ND mg/Kg 0.30 2.0 12/30/95 SMSSVOA101 
1.2-Dichlorobenzene ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
Benzyl Alcohol ND mg/Kg 1.5 2.0 12/30/95 SMSSVOA101 
bis(2-Chloroisopropyl) Ether ND mg/Kg 0.030 2.0 12/30/95 SMSSVOAlOl 
2:tvfethylphenol/ 0-Cresol ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 

~~vachloroethane ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA!Ol 
·~}roso-di-n-propylamine ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
· obenzene ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 

_,,_. Methylphenol/ M/P-Cresol ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
Isophorone ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA!Ol 
2-Nitrophenol ND mg/Kg 0.30 2.0 12/30/95 SMSSVOA!Ol 
bis(2-Chloroethoxy) Methane ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA!Ol 
2,4-Dimethylphenol ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA!Ol 
1.2.4-Trichlorobenzene ND mg/Kg 0.030 2.0 12/30/95 SMSSVOAlOl 
Naphthalene ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
Benzoic Acid ND mg/Kg 3.0 2.0 12/30/95 SMSSVOA101 
2,4-Dichlorophenol ND mg/Kg 0.30 2.0 12/30/95 SMSSVOA101 
4-Chloroaniline ND mg/Kg 0.30 2.0 12/30/95 SMSSVOA101 
Hexachlorobutadiene ND mg/Kg 0.030 2.0 12/30/95 SMSSVOAlOl 
2-Methylnaphthalene ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
4-Chloro-3-methylphenol ND mg/Kg 0.30 2.0 12/30/95 SMSSVOA!Ol 
Hexachlorocyclopentadiene ND mg/Kg 1.5 2.0 12/30/95 SMSSVOA101 
2,4,6-Trichlorophenol ND mg/Kg 0.30 2.0 12/30/95 SMSSVOA101 
2,4 ,5-Trichlorophenol ND mg/Kg 0.30 2.0 12/30/95 SMSSVOA101 
2-Chloronaphthalene ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
2-Nitroaniline ND mg/Kg 0.30 2.0 12/30/95 SMSSVOA101 
Acenaphthylene ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
Dimethylphthalate ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
2,6-Dinitrotoluene NO mg/Kg 0.30 2.0 12/30/95 SMSSVOA101 
Acenaphthene NO mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
3-Nitroaniline NT mg/Kg 0.30 SMSSVOA101 
Dibenzofuran NO mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
2,4-Dinitrotoluene ND mg/Kg 0.30 2.0 12/30/95 SMSSVOA101 
Fluorene NO mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
4-Chlorophenyl-phenylether NO mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
Diethylphthalate NO mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
4-Nitrophenol NO mg/Kg 0.60 2.0 12/30/95 SMSSVOA101 
4. 6-Dinitro-2-methylphenol NO mg/Kg 0.30 2.0 12/30/95 SMSSVOA101 
n-N itrosod ipheny Ia mine NO mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 r 'itroaniline NO mg/Kg 0.30 2.0 12/30/95 SMSSVOA101 

. omophenyl-phenylether ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 

...... tach1orobenzene NO mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
ntachlorophenol NO mg/Kg 0.30 2.0 12/30/95 SMSSVOA101 

2 A-Dinitrophenol NO mg/Kg 0.050 2.0 12/30/95 SMSSVOA101 
Benzidine NT mg/Kg 1.5 SMSSVOA101 



- Page:3 
1

''"';· •• •> ID: 9512193-01A Collected: 12/15/95 08:00:00 
Sample ID: c- 8, 17 Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

SEMI-VOA/SW846 8270B 
Phenanthrene 0.075 mg/Kg 0.030 2.0 12/30/95 SMSSVOAIOl 
Anthracene ND mg/Kg 0.030 2.0 12/30/95 SMSSVOAlOl 
Di-n-butylphthalate ND mg/Kg 0.30 2.0 12/30/95 SMSSVOA101 
Fluoranthene 0.22 mg/Kg 0.030 2.0 12/30/95 SMSSVOA!Ol 
Pyrene 0.14 mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
Butylbenzylphthalate ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA!Ol 
Benzo(a)anthracene 0.12 mg/Kg 0.030 2.0 12/30/95 SMSSVOAIOl 
Chrysene 0.22 mg/Kg 0.030 2.0 12/30/95 SMSSVOAlOl 
3.3 · -Dichlorobenzidine ND mg/Kg 0.30 2.0 12/30/95 SMSSVOAlOl 
h is(2-Ethy I he xy !)phthalate ND mg/Kg 0.30 2.0 12/30/95 SMSSVOAIOl 
Di-n-octyl phthalate ND mg/Kg 0.30 2.0 12/30/95 SMSSVOA101 
Benzo(b )tluoranthene 0.35 mg/Kg 0.030 2.0 12/30/95 SMSSVOAIOl 
Benzo(k)tluoranthene 0.11 mg/Kg 0.030 2.0 12/30/95 SMSSVOAIOl 
Benzo(a)pyrene 0.22 mg/Kg 0.030 2.0 12/30/95 SMSSVOA!Ol 
lndeno(l.2.3-cd)pyrene ND mg/Kg 0.30 2.0 12/30/95 SMSSVOA!Ol 
Benzo(g .h, i)pery lene ND mg/Kg 0.30 2.0 12/30/95 SMSSVOA!Ol 
2.3.4.6-Tetrachlorophenol ND mg/Kg 1.5 2.0 12/30/95 SMSSVOA101 
Azobenzene ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
Dibenz(a.h)anthracene ND mg/Kg 0.30 2.0 12/30/95 SMSSVOA!Ol 

SVOA XT/SW846 3520 12/28/95 N/A 
VOLA TILES/SW846 8240B 

Dichloroditluoromethane ND mg/Kg 0.010 50 12/26/95 SMSVOA341 
Chloromethane ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 

-"'(:'methane ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
:.:-·,:one 6.1 mg/Kg 0.0050 50 12/26/95 SMSVOA341 

.~:':~ nomethane ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
~ u1yl Chloride ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
Chloroethane ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
Trichlorotluoromethane ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
Freon 113 ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
Carbon Disulfide ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
Acrolein ND mg/Kg 0.020 50 12/26/95 SMSVOA341 
Methylene Chloride ND mg/Kg 0.010 50 12/26/95 SMSVOA341 
1.1-Dichloroethene ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
1.1-Dichloroethane ND mg/Kg 0.0010 50 12126/95 SMSVOA341 
Acrylonitrile ND mg/Kg 0.020 50 12/26/95 SMSVOA341 
trans-1,2-Dichloroethene ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
Chloroform ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
1.2-Dichloroethane ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
Vinyl Acetate ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
cis-1,2-Dichloroethene ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
2-Butanone (MEK) 0.62 mg/Kg 0.0050 50 12/26/95 SMSVOA341 
1.1,1-Trichloroethane ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
Carbon Tetrachloride ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
Bromodichloromethane ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
1.2-Dichloropropane ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
Dibromomethane ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
trans-1,3-Dichloropropene ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
Trichloroethene ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
Chlorodibromomethane ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
Ethyl Methacrylate ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
2-Chloroethylvinyl Ether ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
1,1,2-Trichloroethane ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
Benzene ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
cis-1,3-Dichloropropene ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
Bromoform ND · mg/Kg 0.0010 50 12/26/95 SMSVOA341 
4-Methyi-2-Pentanone (MffiK) ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 r •rachloroethene ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 

2,2-Tetrachloroethane ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
' .-Dibromoethane ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 

tlexanone (MBK) ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
1,1,1.2-Tetrachloroethane ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
Toluene ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 



Page:4 
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--~ID:9512193-01A Collected: 12115195 08:00:00 
Sample ID: C-8, 17 Matrix: soIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES/SW846 8240B 
Chlorobenzene ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
Ethylbenzene ND mg/Kg 0.00!0 50 12/26/95 SMSVOA341 
1.4-Dichloro-2-Butene ND mg/Kg 0.0!0 50 12/26/95 SMSVOA341 
Styrene ND mg/Kg 0.00!0 50 12/26/95 SMSVOA341 
P/M Xvlene ND mg/Kg 0.0020 50 12/26/95 SMSVOA341 
0-Xvlene ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
1.2.3-Trichloropropane ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
Methyl-ten Butyl Ether ND mg/Kg 0.010 50 12/26/95 SMSVOA341 
1.2-Dichlorobenzene ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
1.3-Dichlorobenzene ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
I A-Dichlorobenzene ND mg/Kg 0.0010 50. 12/26/95 SMSVOA341 

LabiD:9512193-02A Collected: 12115195 08:00:00 
Sample ID: Q, s , P (C65-113) Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

CVAA Hg XT/SW846 7471 12/29/95 N/A 
·-~::oOIG/SW 846 3050 12/19/95 N/A 

':'ttURY (CVAA)/SW846 7471 
.. S''·cury ND mg/Kg 0.15 1.0 12/29/95 SCV84 

.~ •• ALS by ICP/SW-846 60!0 
Silver. Ag ND mg/Kg 1.0 1.0 12/23/95 5163 
Aluminum, AI NT mg/Kg 25 Sl63 
Arsenic, As ND mg/Kg 1.5 1.0 12/23/95 Sl63 
Boron. B NT mg/Kg 5.0 SI63 
Barium, Ba 148 mg/Kg 0.50 1.0 12/23/95 5163 
Beryllium. Be NT mg/Kg 0.020 Sl63 
Calcium. Ca NT mg/Kg 10 SI63 
Cadmium. Cd ND mg/Kg 0.15 1.0 12/23/95 Sl63 
Cobalt, Co NT mg/Kg 0.50 Sl63 
Chromium, Cr 6.14 mg/Kg 1.0 1.0 12/23/95 SI63 
Copper. Cu NT mg/Kg 1.0 Sl63 
Iron, Fe NT mg/Kg 10 Sl63 
Potassium. K NT mg/Kg 5.0 Sl63 
Magnesium. Mg NT mg/Kg 5.0 Sl63 
Manganese. Mn NT mg/Kg 0.15 5163 
Sodium, Na NT mg/Kg 10 SI63 
Nickel, Ni NT mg/Kg 0.50 SI63 
Lead. Pb 15.0 mg/Kg 1.5 1.0 12/23/95 Sl63 
Antimony, Sb NT mg/Kg 1.5 Sl63 
Selenium. Se ND mg/Kg 2.5 1.0 12/23/95 Sl63 
Vanadium. V NT mg/Kg 0.15 Sl63 
Zinc. Zn NT mg/Kg 5.0 Sl63 

PEST/PCB /SW846 8080A 
Aldrin ND mg/Kg 0.0030 1.0 12/27/95 SPEST43/SPCB119 
alpha-BHC ND mg/Kg 0.0030 1.0 12/27/95 SPEST43/SPCB 119 
beta-BHC ND mg/Kg 0.0030 1.0 12/27/95 SPEST43/SPCB119 
gamma-BHC (lindane) ND mg/Kg 0.0030 1.0 12/27/95 SPEST43/SPCBII9 
delta-BHC ND mg/Kg 0.0030 1.0 12/27/95 SPEST43/SPCB119 
Chlordane ND mg/Kg 0.030 1.0 12/27/95 SPEST43/SPCB119 
4,4'-DDD ND mg/Kg 0.0030 1.0 12/27/95 SPEST43/SPCBI19 

.. · -t'-DDE ND mg/Kg 0.0030 1.0 12/27/95 SPEST43/SPCB 119 
-DDT ND mg/Kg 0.0030 1.0 12/27/95 SPEST43/SPCB119 
ldrin ND mg/Kg 0.0030 1.0 12/27/95 SPEST43/SPCB 119 

.dosulfan I ND mg/Kg 0.0030 1.0 12/27/95 SPEST43/SPCB 119 
.... ndosulfan n ND mg/Kg 0.0030 1.0 12/27/95 SPEST43/SPCB 119 
Endrin ND mg/Kg 0.0030 1.0 12/27/95 SPEST43/SPCBII9 



\.", .. ., ID: 9512193- 02A 
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Collected: 12/15/95 08:00:00 
Sample ID: Q I s I P (C65-113) Matrix: soIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

PEST /PCB /SW846 8080A 
Endrin Aldehyde ND mg/Kg 0.0030 1.0 12/27/95 SPEST43/SPCB 119 
Heptachlor ND mg/Kg 0.0030 1.0 12/27/95 SPEST43/SPCB 119 
Heptachlor Epoxide ND mg/Kg 0.0030 1.0 12/27/95 SPEST43/SPCB 119 
Methoxychlor ND mg/Kg 0.030 1.0 12/27/95 SPEST43/SPCB 119 
Endosulfan Sulfate ND mg/Kg 0.030 1.0 12/27/95 SPEST43/SPCBII9 
Toxaphene ND mg/Kg 0.30 1.0 12/27/95 SPEST43/SPCB 119 
PCB-1016 ND mg/Kg 0.0030 1.0 01/04/96 SPEST43/SPCB 119 
PCB-1221 ND mg/Kg 0.0030 1.0 01104196 SPEST43/SPCB 119 
PCB-1232 ND mg/Kg 0.0030 1.0 01104196 SPEST43/SPCB 119 
PCB-1242 ND mg/Kg 0.0030 1.0 01/04/96 SPEST43/SPCB 119 
PCB-1248 ND mg/Kg 0.0030 1.0 01/04/96 SPEST43/SPCB119 
PCB-1254 ND mg/Kg 0.0030 1.0 01104196 SPEST43/SPCB 119 
PCB-1260 ND mg/Kg 0.0030 1.0 01/04/96 SPEST43/SPCB 119 

PEST/PCB XT/SW846 3520 12/26/95 N!A 
SEMI-VOA/SW846 8270B 

n-N itrosod imethy !amine ND mg/Kg ' 0.30 2.1 01/07/96 SMSSVOAI01 
Pyridine ND mg/Kg 0.30 2.1 01/07/96 SMSSVOA101 
Aniline ND mg/Kg 0.30 2.1 01107/96 SMSSVOA101 
bis(2-Chloroethyl) Ether ND mg/Kg 0.030 2.1 01107/96 SMSSVOAI01 
2-Chlorophenol ND mg/Kg 0.030 2.1 01107/96 SMSSVOA101 
1,3-Dichlorobenzene ND mg/Kg 0.030 2.1 01/07/96 SMSSVOAI01 
1.4-Dichlorobenzene ND mg/Kg 0.030 2.1 01101196 SMSSVOA101 
ehenol ND mg/Kg 0.30 2.1 01107/96 SMSSVOAIOI 

··.::Dichlorobenzene ND mg/Kg 0.030 2.1 01/07/96 SMSSVOA101 
~ ;,~yl Alcohol ND mg/Kg 1.5 2.1 01/07/96 SMSSVOAI01 

'"'2-Chloroisopropyl) Ether ND mg/Kg 0.030 2.1 01/07/96 SMSSVOAIOI 
_ ... Iethylphenol I 0-Cresol ND mg/Kg 0.030 2.1 01107/96 SMSSVOAI01 
Hexachloroethane ND mg/Kg 0.030 2.1 01/07/96 SMSSVOAI01 
n-N itroso-d i-n-propy !amine ND mg/Kg 0.030 2.1 01107/96 SMSSVOA101 
Nitrobenzene ND mg/Kg 0.030 2.1 01/07/96 SMSSVOA101 
3/4 Methylphenol I M/P-Cresol ND mg/Kg 0.030 2.1 01107/96 SMSSVOA101 
Isophorone ND mg/Kg 0.030 2.1 01/07/96 SMSSVOA101 
2-Nitrophenol ND mg/Kg 0.30 2.1 01/07/96 SMSSVOAI01 
bis(2-Chloroethoxy) Methane ND mg/Kg 0.030 2.1 01/07/96 SMSSVOA101 
2. 4-Dimethy !phenol ND mg/Kg 0.030 2.1 01/07/96 SMSSVOAI01 
1.2.4-Trichlorobenzene ND mg/Kg 0.030 2.1 01/07/96 SMSSVOAI01 
Naphthalene ND mg/Kg ·0.030 2.1 01107/96 SMSSVOA101 
Benzoic Acid ND mg/Kg 3.0 2.1 01/07/96 SMSSVOA101 
2 ,4-Dichlorophenol ND mg/Kg 0.30 2.1 01/07/96 SMSSVOA101 
4-Chloroaniline ND mg/Kg 0.30 2.1 01/07/96 SMSSVOAI01 
Hexachlorobutadiene ND mg/Kg 0.030 2.1 01/07/96 SMSSVOAI01 
2-Methylnaphthalene ND mg/Kg 0.030 2.1 01/07/96 SMSSVOA101 
4-Chloro-3-methylphenol ND mg/Kg 0.30 2.1 01/07/96 SMSSVOA!Ol 
Hexachlorocyclopentadiene ND mg/Kg 1.5 2.1 01107/96 SMSSVOAI01 
2,4 .6-Trichlorophenol ND mg/Kg 0.30 2.1 01107/96 SMSSVOA101 
2,4 ,5-Trichlorophenol ND mg/Kg 0.30 2.1 01/07/96 SMSSVOA101 
2-Chloronaphthalene ND mg/Kg 0.030 2.1 01/07/96 SMSSVOA101 
2-Nitroaniline ND mg/Kg 0.30 2.1 01/07/96 SMSSVOAIOI 
Acenaphthylene ND mg/Kg 0.030 2.1 01/07/96 SMSSVOA101 
D imethy !phthalate ND mg/Kg 0.030 2.1 01/07/96 SMSSVOAI01 
2.6-Dinitrotoluene ND mg/Kg 0.30 2.1 01/07/96 SMSSVOAI01 
Acenaphthene ND mg/Kg 0.030 2.1 01/07/96 SMSSVOA101 
3-N itroaniline NT mg/Kg 0.30 SMSSVOAI01 
Dibenzofuran ND mg/Kg 0.030 2.1 01107/96 SMSSVOA101 
2,4-Dinitrotoluene ND mg/Kg 0.30 2.1 01107/96 SMSSVOAI01 
Fluorene ND mg/Kg 0.030 2.1 01/07/96 SMSSVOA101 
4-Chlorophenyl-phenylether ND mg/Kg 0.030 2.1 01107/96 SMSSVOA101 

,; ·hylphthalate ND mg/Kg 0.030 2.1 01107/96 SMSSVOAI01 
~ .trophenol ND mg/Kg 0.60 2.1 01/07/96 SMSSVOAI01 

· -Dinitro-2-methylphenol ND mg/Kg 0.30 2.1 . 01/07/96 SMSSVOA101 
.'1/ itrosodipheny I amine ND mg/Kg 0.030 2.1 01/07/96 SMSSVOA101 

.. -Nitroaniline ND mg/Kg 0.30 2.1 01/07/96 SMSSVOA101 
4-Bromophenyl-phenylether ND mg/Kg 0.030 2.1 01/07/96 SMSSVOA!Ol 
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Collected: 12/15/95 08:00:00 
Sample ID: Q I s I P (C65-113) Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

SEMI-VOA/SW846 82708 
He'lachlorobenzene ND mg/Kg 0.030 2.1 01/07/96 SMSSVOA101 
Pentachlorophenol ND mg/Kg 0.30 2.1 01/07/96 SMSSVOA101 
2.4-Dinitrophenol ND mg/Kg 0.050 2.1 01/07/96 SMSSVOAIOI 
Benzidine NT mg/Kg 1.5 SMSSVOA101 
Phenanthrene ND mg/Kg 0.030 2.1 01/07/96 SMSSVOA101 
Anthracene ND mg/Kg 0.030 2.1 01/07/96 SMSSVOA101 
Di-n-butylphthalate ND mg/Kg 0.30 2.1 01/07/96 SMSSVOA101 
Fluoranthene ND mg/Kg 0.030 2.1 01/07/96 SMSSVOA101 
Pyrene ND mg/Kg 0.030 2.1 01/07/96 SMSSVOA101 
8utylbenzylphthalate ND mg/Kg 0.030 2.1 01/07/96 SMSSVOAIOI 
8enzo(a)anthracene ND mg/Kg 0.030 2.1 01/07/96 SMSSVOAI01 
Chrysene ND mg/Kg 0.030 2.1 01/07/96 SMSSVOA101 
3.3 · -Dichlorobenzidine ND mg/Kg 0.30 2.1 01/07/96 SMSSVOA101 
bis(2-Ethylhexyl)phthalate ND mg/Kg 0.30 2.1 01/07/96 SMSSVOAI01 
Di-n-octyl phthalate ND mg/Kg 0.30 2.1 01/07/96 SMSSVOA101 
8enzo(b )tluoranthene ND mg/Kg 0.030 2.1 01/07/96 SMSSVOA101 
Benzo(k)tluoramhene ND mg/Kg 0.030 2.1 01/07/96 SMSSVOA101 
Benzo(a)pyrene ND mg/Kg 0.030 2.1 01/07/96 SMSSVOA101 
lndeno( 1.2.3-cd)pyrene ND mg/Kg 0.30 2.1 01101196 SMSSVOAI01 
8enzo(g .h. i)pe ry lene ND mg/Kg 0.30 2.1 01/07/96 SMSSVOA101 
2.3.4.6-Tetrachlorophenol ND mg/Kg 1.5 2.1 01/07/96 SMSSVOA101 
Azobenzene ND mg/Kg 0.030 2.1 01/07/96 SMSSVOA101 
Dibenz(a.h)anthracene .\ID mg/Kg 0.30 2.1 01/07/96 SMSSVOA101 

(~'0A. XT/SW846 3520 12/28/95 N/A 
'.TILES/SW846 82408 

. /'iloroditluoromethane ND mg/Kg 0.010 50 12/26/95 SMSVOA341 
...... wromethane ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
Iodomethane ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
Acetone 2.9 mg/Kg 0.0050 50 12/26/95 SMSVOA341 
Bromomethane ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
Vinyl Chloride ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
Chloroethane ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
Trichlorotluoromethane ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
Freon 113 ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
Carbon Disultide ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
Acrolein ND mg/Kg 0.020 50 12/26/95 SMSVOA341 
Methylene Chloride ND mg/Kg 0.010 50 12/26/95 SMSVOA341 
1.1-Dichloroethene ND mg!Kg 0.0010 50 12/26/95 SMSVOA341 
1.1-Dichloroethane ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
Acrylonitrile ND mg!Kg 0.020 50 12/26/95 SMSVOA341 
trans-! ,2-Dichloroethene ND mg!Kg 0.0010 50 12/26/95 SMSVOA341 
Chloroform NO mg/Kg 0.0010 50 12/26/95 SMSVOA341 
1.2-0ichloroethane NO mg/Kg 0.0010 50 12/26/95 SMSVOA341 
Vinyl Acetate ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
cis- I ,2-0ichloroethene NO mg/Kg 0.0010 50 12/26/95 SMSVOA341 
2-8utanone (MEK) 0.32 mg/Kg 0.0050 50 12/26/95 SMSVOA341 
I, I, 1-Trichloroethane NO mg/Kg 0.0010 50 12/26/95 SMSVOA341 
Carbon Tetrachloride NO mg/Kg 0.0010 50 12/26/95 SMSVOA341 
8 romod ichloromethane NO mg/Kg 0.0010 50 12/26/95 SMSVOA341 
I ,2-0ichloropropane NO mg/Kg 0.0010 50 12/26/95 SMSVOA341 
Oibromomethane NO mg/Kg 0.0010 50 12/26/95 SMSVOA341 
trans-1.3-Dich1oropropene ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
Trichloroethene ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
Chlorodibromomethane ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
Ethyl Methacrylate ND mg!Kg 0.0050 50 12/26/95 SMSVOA341 
2-Chloroethylvinyl Ether ND mg!Kg 0.0050 50 12/26/95 SMSVOA341 
1.1.2-Trichloroethane NO mg!Kg 0.0010 50 12126/95 SMSVOA341 
0411zene NO mg/Kg 0.0010 50 12/26/95 SMSVOA341 

( · .3-Dichloropropene ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
moform ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 

· .vtethyi-2-Pentanone (MffiK) ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
letrachloroethene NO mg/Kg 0.0010 50 12/26/95 SMSVOA341 
1,1 ,2,2-Tetrachloroethane NO mg/Kg 0.0010 50 12/26/95 SMSVOA341 



~ , ID: 9 512 19 3 - 0 2 A 
Sample ID: Q, s, P ( C6 5-113) 

TEST I METHOD 

VOLA TILES/SW846 8240B 
1.2-Dibromoethane 
2-Hexanone (MBK) 
1.1.1.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethvlbenzene 
I A:Dichloro-2-Butene 
Stvrene 
PiM Xylene 
0-Xylene 
1.2.3-Trichloropropane 
Methyl-ten Butyl Ether 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 

LabiD:9512193-03A 

RESULT 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Sample ID: K, J, F, E, D, C, 0 (C105-142) 

Collected: 12/15/9 5 o 8 : o o : o o 
Matrix: SOIL 

UNITS 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

LIMIT 

0.0010 
0.0050 
0.0010 
0.0010 
0.0010 
0.0010 

0.010 
0.0010 
0.0020 
0.0010 
0.0010 

0.010 
0.0010 
0.0010 
0.0010 

D F DATE 
ANAL 

50 12/26/95 
50 12/26/95 
50 12/26/95 
50 12126195 
50 12/26/95 
50 12/26/95 
50 12/26/95 
50 12/26/95 
50 12/26/95 
50 12/26/95 
50 12/26/95 
50 12/26/95 
50 12/26/95 
50 12/26/95 
50 12/26/95 

Collected: 12 I 15 I 9 5 o 8 : o o : o o 
Matrix: SOIL 

T~_ST I METHOD RESULT UNITS LIMIT D F DATE 

Page:7 

BATCH ID 

SMSVOA341 
SMSVOA341 
SMSVOA341 
SMSVOA341 
SMSVOA341 
SMSVOA341 
SMSVOA341 
SMSVOA341 
SMSVOA341 
SMSVOA341 
SMSVOA341 
SMSVOA341 
SMSVOA341 
SMSVOA341 
SMSVOA341 

BATCH ID 

~,,.?.t<-~-----------------------------AN_AL _________ _ 
12/29/95 
12/19/95 

.A Hg XT/SW846 7471 
IC.P DIG/SW 846 3050 
MERCURY (CVAA)/SW846 7471 

Mercury 
METALS by ICP/SW-846 6010 

Silver. Ag 
Aluminum, AI 
Arsenic. As 
Boron. B 
Barium. Ba 
Bervllium, Be 
Calcium. Ca 
Cadmium. Cd 
Cobalt. Co 
Chromium, Cr 
Copper. Cu 
Iron, Fe 
Potassium. K 
Magnesium. Mg 
Manganese, Mn 
Sodium. Na 
Nickel, Ni 
Lead, Pb 
Antimony, Sb 
Selenium, Se 
Vanadium, V 
Zinc. Zn 

PEST/PCB /SW846 8080A 
Aldrin 
alpha-BHC 
beta-BHC 

"Tlma-BHC (lindane) 
~ t-BHC 
'-.- •Jrdane 

~·-ooo 
.,4'-DDE 
4.4'-DDT 

ND 

ND 
NT 
ND 
NT 
127 
NT 
NT 
ND 
NT 

6.67 
NT 
NT 
NT 
NT 
NT 
NT 
NT 

27.7 
NT 
ND 
NT 
NT 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

N!A 
N/A 

mg/Kg 

mg/Kg 
mg/Kg 
mg!Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

0.15 

1.0 
25 
1.5 
5.0 

0.50 
0.020 

10 
0.15 
0.50 

1.0 
1.0 
10 

5.0 
5.0 

0.15 
10 

0.50 
1.5 
1.5 
2.5 

0.15 
5.0 

0.0030 
0.0030 
0.0030 
0.0030 
0.0030 

0.030 
0.0030 
0.0030 
0.0030 

1.0 12/29/95 

1.0 12/23 i95 

1.0 12/23/95 

1.0 12/23/95 

1.0 12/23/95 

1.0 12/23/95 

1.0 12/23/95 

1.0 12/23/95 

10 12/27/95 
10 12/27/95 
10 12/27/95 
10 12/27/95 
10 12/27/95 
10 12/27/95 
10 12/27/95 
10 12/27/95 
10 12/27/95 

SCV84 

SI63 
SI63 
SI63 
SI63 
SI63 
Sl63 
SI63 
SI63 
SI63 
SI63 
SI63 
SI63 
SI63 
SI63 
SI63 
5163 
SI63 
SI63 
5163 
SI63 
SI63 
SI63 

SPEST43/SPCB119 
SPEST43/SPCB119 
SPEST43/SPCB 119 
SPEST43/SPCBJ 19 
SPEST43/SPCB 119 
SPEST43/SPCB 119 
SPEST43/SPCB 119 
SPEST43/SPCB119 
SPEST43/SPCB119 



Page:8 
-" _ .. , ID: 9512193-03A Collected: 12/15/95 08:00:00 
Sample ID: K, J, F , E , D , C, 0 (C105-142) Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

PEST/PCB /SW846 8080A 
Dieldrin ND mg/Kg 0.0030 !0 12/27/95 SPEST43/SPCB 119 
Endosulfan I ND mg/Kg 0.0030 10 12/27/95 SPEST43/SPCB 119 
Endosulfan II ND mg/Kg 0.0030 10 12/27/95 SPEST43/SPCB119 
Endrin ND mg/Kg 0.0030 10 12/27/95 SPEST43/SPCB 119 
Endrin Aldehyde ND mg/Kg 0.0030 10 12/27/95 SPEST43/SPCB119 
Heptachlor ND mg/Kg 0.0030 !0 12/27/95 SPEST43/SPCB119 
Heptachlor Epoxide ND mg/Kg 0.0030 10 12/27/95 SPEST43/SPCB 119 
Methoxychlor ND mg/Kg 0.030 10 12/27/95 SPEST43/SPCB 119 
Endosulfan Sulfate ND mg/Kg 0.030 10 12/27195 SPEST43/SPCBI19 
Toxaphene ND mg/Kg 0.30 !0 12/27/95 SPEST43/SPCBII9 
PCB-!016 ND mg/Kg 0.0030 1.0 01104196 SPEST43/SPCB119 
PCB-1221 ND mg/Kg 0.0030 1.0 01/04/96 SPEST43/SPCB 119 
PCB-1232 ND mg/Kg 0.0030 1.0 01/04/96 SPEST43/SPCB119 
PCB-1242 ND mg/Kg 0.0030 1.0 01104/96 SPEST43/SPCB 119 
PCB-1248 ND mg/Kg 0.0030 1.0 01/04/96 SPEST43/SPCB 119 
PCB-1254 0.020 mg/Kg 0.0030 1.0 01/04/96 SPEST43/SPCB119 
PCB-1260 0.012 mg/Kg 0.0030 1.0 01104196 SPEST43/SPCB 119 

PEST/PCB XT/SW846 3520 12/26/95 N/A 
SEMI-VOA/SW846 8270B 

n-Nitrosodimethylamine ND mg/Kg 0.30 1.7 01/07/96 SMSSVOA101 
Pyridine ND mg/Kg 0.30 1.7 01/07/96 SMSSVOA101 
Aniline ND mg/Kg 0.30 1.7 01/07/96 SMSSVOA101 
.hW7-Chloroethyl) Ether ND mg/Kg 0.030 1.7 01/07/96 SMSSVOA!01 

'"
1'',1orophenol ND mg/Kg 0.030 1.7 01107/96 SMSSVOA101 

\ ;'".i)ichlorobenzene ND mg/Kg 0.030 1.7 01/07/96 SMSSVOA101 
·• Dichlorobenzene ND mg/Kg 0.030 1.7 01/07/96 SMSSVOAI01 
•.. c:nol ND mg/Kg 0.30 1.7 01/07/96 SMSSVOA101 
1.2-Dichlorobenzene ND mg/Kg 0.030 1.7 01/07/96 SMSSVOAI01 
Benzyl Alcohol ND mg/Kg 1.5 1.7 01/07/96 SMSSVOA!Ol 
bis(2-Chloroisopropyl) Ether ND mg/Kg 0.030 1.7 01/07/96 SMSSVOAI01 
2-Methylphenol I O-Creso1 ND mg/Kg 0.030 1.7 01/07/96 SMSSVOA101 
Hexachloroethane ND mg/Kg 0.030 1.7 01/07/96 SMSSVOAI01 
n-N itroso-d i-n-propy I amine ND mg/Kg 0.030 1.7 01/07/96 SMSSVOA101 
Nitrobenzene ND mg/Kg 0.030 1.7 01/07/96 SMSSVOAI01 
314 Methylphenol I M/P-Cresol ND mg/Kg 0.030 1.7 01/07/96 SMSSVOA101 
Isophorone ND mg/Kg 0.030 1.7 01/07/96 SMSSVOA!Ol 
2-Nitrophenol ND mg/Kg 0.30 1.7 01/07/96 SMSSVOA101 
bis(2-Chloroethoxy) Methane ND mg/Kg 0.030 1.7 01/07/96 SMSSVOAI01 
2.4-Dimethylphenol ND mg/Kg 0.030 1.7 01/07/96 SMSSVOAI01 
1,2. 4-T richlorobenzene ND mg/Kg 0.030 1.7 01/07/96 SMSSVOA101 
Naphthalene ND mg/Kg 0.030 1.7 01/07/96 SMSSVOAIOI 
Benzoic Acid ND mg/Kg 3.0 1.7 01/07/96 SMSSVOA101 
2.4-Dichlorophenol ND mg/Kg 0.30 1.7 01/07/96 SMSSVOA101 
4-Chloroaniline ND mg/Kg 0.30 1.7 01/07/96 SMSSVOA101 
Hexachlorobutadiene ND mg/Kg 0.030 1.7 01/07/96 SMSSVOA101 
2-Methylnaphthalene ND mg/Kg 0.030 1.7 01/07/96 SMSSVOA101 
4-Chloro-3-methylphenol ND mg/Kg 0.30 1.7 01/07/96 SMSSVOA101 
Hexachlorocyclopentadiene ND mg/Kg 1.5 1.7 01/07/96 SMSSVOAI01 
2.4.6-Trichlorophenol ND mg/Kg 0.30 1.7 01/07/96 SMSSVOA!Ol 
2.4.5-Trichlorophenol NO mg/Kg 0.30 1.7 01107196 SMSSVOAI01 
2-Chloronaphthalene ND mg/Kg 0.030 1.7 01/07/96 SMSSVOA101 
2-Nitroaniline ND mg/Kg 0.30 1.7 01/07/96 SMSSVOAI01 
Acenaphthylene ND mg/Kg 0.030 1.7 01/07/96 SMSSVOA!Ol 
Dimethylphthalate ND mg/Kg 0.030 1.7 01/07/96 SMSSVOA101 
2.6-Dinitrotoluene ND mg/Kg 0.30 1.7 01/07/96 SMSSVOA101 
Acenaphthene ND mg/Kg 0.030 1.7 01/07/96 SMSSVOA101 

_ 1-Nitroaniline NT mg/Kg 0.30 SMSSVOAI01 
·nzofuran ND mg/Kg 0.030 1.7 01/07/96 SMSSVOAI01 

' uinitrotoluene ND mg/Kg 0.30 1.7 01/07/96 SMSSVOA101 
.orene ND mg/Kg 0.030 1.7 01/07/96 SMSSVOA101 
Chlorophenyl-phenylether ND mg/Kg 0.030 1.7 01107/96 SMSSVOA101 

uiethylphthalate ND mg/Kg 0.030 1.7 01107/96 SMSSVOA101 
4.-Nitrophenol ND mg/Kg 0.60 1.7 01/07/96 SMSSVOAI01 
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.~oiD:9512193-03A Collected: 12/15/95 08:00:00 
Samp~ID:K,J,F,E,D,C,O (C105-142) Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

SEMI-VOA/SW846 82708 
4.6-Dinitro-2-methylphenol ND mg/Kg 0.30 1.7 01107196 SMSSVOAIOI 
n-N itrosod ipheny lamine ND mg/Kg 0.030 1.7 01107196 SMSSVOAIOI 
4- N itroaniline ND mg/Kg 0.30 1.7 01107196 SMSSVOAIOI 
4-Bromophenyl-phenylether ND mg/Kg 0.030 1.7 01107196 SMSSVOAIOI 
Hexachlorobenzene ND mg/Kg 0.030 1.7 01107196 SMSSVOAIOI 
Pentachlorophenol ND mg/Kg 0.30 1.7 01107196 SMSSVOAIOI 
2.4-Dinitrophenol ND mg/Kg 0.050 1.7 01107196 SMSSVOAIOI 
Benzidine NT mg/Kg 1.5 SMSSVOAIOI 
Phenanthrene 0.21 mg/Kg 0.030 1.7 01107196 SMSSVOAIOI 
Anthracene 0.07 mg/Kg 0.030 1.7 01/07/96 SMSSVOAIOI 
Di-n-butyl phthalate ND mg/Kg 0.30 1.7· 01107196 SMSSVOAIOI 
Fluoranthene 0.34 mg/Kg 0.030 1.7 01/07/96 SMSSVOAIOI 
Pyrene 0.31 mg/Kg 0.030 1.7 01/07/96 SMSSVOAIOI 
Butylbenzylphthalate ND mg/Kg 0.030 1.7 01/07/96 SMSSVOAIOI 
Benzo(a)anthracene 0.18 mg/Kg 0.030 1.7 01/07/96 SMSSVOAIOI 
Chrysene 0.20 mg/Kg 0.030 1.7 01/07/96 SMSSVOAIOI 
3.3 · -Dichlorobenzidine ND mg/Kg 0.30 1.7 01/07/96 SMSSVOAIOI 
b is(2 -Ethylhexyl )phthalate ND mg/Kg 0.30 1.7 01107196 SMSSVOAI01 
Di-n-octyl phthalate ND mg/Kg 0.30 1.7 01/07/96 SMSSVOA101 
Benzo(b )tluoranthene 0.24 mg/Kg 0.030 1.7 01/07/96 SMSSVOA101 
Benzo(k)tluoranthene 0.95 mg/Kg 0.030 1.7 01107196 SMSSVOA101 
Benzo(a)pyrene 0.19 mg/Kg 0.030 1.7 01/07/96 SMSSVOA101 
lndeno(l.2.3-cd)pyrene ND mg/Kg 0.30 1.7 01/07/96 SMSSVOA101 

.·-:{~o(g,h,i)perylene ND mg/Kg 0.30 1.7 01/07/96 SMSSVOAIOI 
-~~.6-Tetrachlorophenol ND mg/Kg 1.5 1.7 01/07/96 SMSSVOAIOI 
~v benzene ND mg/Kg 0.030 1.7 01/07/96 SMSSVOAIOI 

_ .Jenz(a.h)anthracene ND mg/Kg 0.30 1.7 01107196 SMSSVOAIOI 
SVOA XT/SW846 3520 12/28/95 NIA 
VOLATILES/SW846 82408 

Dichloroditluoromethane ND mg/Kg 0.010 50 12/26/95 SMSVOA341 
Chloromethane ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
Iodomethane ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
Acetone 4.3 mg/Kg 0.0050 50 12/26/95 SMSVOA341 
Bromo methane ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
Vinyl Chloride ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
Chloroethane ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
Trichlorotluoromethane ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
Freon 113 ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
Carbon Disultide ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
Acrolein ND mg/Kg 0.020 50 12/26/95 SMSVOA341 
Methylene Chloride ND mg/Kg 0.010 50 12/26/95 SMSVOA341 
1.1-Dichloroethene ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
1.1-Dichloroethane ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
Acrylonitrile ND mg/Kg 0.020 50 12/26/95 SMSVOA341 
trans-1.2-Dichloroethene ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
Chloroform ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
1.2-Dichloroethane ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
Vinyl Acetate ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
cis-1.2-Dichloroethene ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
2-Butanone (MEK) 0.67 mg/Kg 0.0050 50 12/26/95 SMSVOA34l 
1.1.1-Trichloroethane ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
Carbon Tetrachloride ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
8 romodich loromethane ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
1.2-Dichloropropane ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
Dibromomethane ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
trans-1,3-Dichloropropene ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
Trichloroethene ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 

r ''J rodibromomethane ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
I Methacrylate ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 

hloroethylvinyl Ether ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
~ .2-Trichloroethane ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 

oenzene ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
cis-1.3-Dichloropropene ND mg/Kg 0.0010 50 12/26/95 SMSVOA34l 
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"~·' ID: 9512193-03A Collected: 12/15/95 08:00:00 
Sample ID: K, J, F , E , D , C, 0 (C105-142) Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES/SW846 8240B 
Bromoform NO mg/Kg 0.0010 50 12/26/95 SMSVOA341 
4-Methyi-2-Pentanone (MffiK). NO mg/Kg 0.0050 50 12/26/95 SMSVOA341 
Tetrachloroethene NO mg/Kg 0.0010 50 12/26/95 SMSVOA341 
1.1.2.2-Tetrachloroethane ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
1.2-0ibromoethane NO mg/Kg 0.0010 50 12/26/95 SMSVOA341 
2-Hexanone (MBK) NO mg/Kg 0.0050 50 12/26/95 SMSVOA341 
1.1.1.2-Tetrachloroethane ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
Toluene NO mg/Kg 0.0010 50 12/26/95 SMSVOA341 
Chlorobenzene ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
Ethyl benzene NO mg/Kg 0.0010 50 12/26/95 SMSVOA341 
1.4-0ichloro-2-Butene NO mg/Kg 0.010 50 12/26/95 SMSVOA341 
Styrene NO mg/Kg 0.0010 50 12/26/95 SMSVOA341 
P/M Xylene NO mg/Kg 0.0020 50 12/26/95 SMSVOA341 
0-Xylene NO mg/Kg 0.0010 50 12/26/95 SMSVOA341 
I .2 .3-Trichloropropane NO mg/Kg 0.0010 50 12/26/95 SMSVOA341 
Methyl-ten Butyl Ether NO mg/Kg 0.010 50 12/26/95 SMSVOA341 
1.2-0ichlorobenzene NO mg/Kg 0.0010 50 12/26/95 SMSVOA341 
1.3-0ichlorobenzene NO mg/Kg 0.0010 50 12/26/95 SMSVOA341 
1.4-0ichlorobenzene NO mg/Kg 0.0010 50 12/26/95 SMSVOA341 

' 

--\,T L-~ ' 
LabiD:9512193-04A Collected: 12/15/95 08:00:00 

._..._. 
!J. 

.n-::--~:·ple ID: T, R (C68-81) Matrix: SOIL 
I L ' -

\ ''·'" .,,_. 
.... .:IT I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 

ANAL 

CVAA Hg XT/SW846 7471 12/29/95 N/A 
ICP DIG/SW 846 3050 12/19/95 N/A 
MERCURY (CVAA)/SW846 7471 

Mercury NO mg/Kg 0.15 1.0 12/29/95 SCV84 
METALS by ICP/SW-846 6010 

Silver, Ag 6.66 mg/Kg 1.0 1.0 12/23/95 SI63 
Aluminum, AI NT mg/Kg 25 SI63 
Arsenic. As NO mg/Kg 1.5 1.0 12/23/95 SI63 
Boron. B NT mg/Kg 5.0 SI63 
Barium. Ba 343 mg/Kg 0.50 1.0 12/23/95 Sl63 
Beryllium, Be NT mg/Kg 0.020 SI63 
Calcium, Ca NT mg/Kg lO SI63 
Cadmium. Cd 1.10 mg/Kg 0.15 1.0 12/23/95 Sl63 
Cobalt. Co .NT mg/Kg 0.50 SI63 
Chromium. Cr 13.9 mg/Kg 1.0 1.0 12/23/95 SI63 
Copper. Cu NT mg/Kg 1.0 SI63 
Iron, Fe NT mg/Kg 10 Sl63 
Potassium, K NT mg/Kg 5.0 SI63 
Magnesium. Mg NT mg/Kg 5.0 SI63 
Manganese. Mn NT mg/Kg 0.15 SI63 
Sodium. Na NT mg/Kg 10 SI63 
Nickel, Ni NT mg/Kg 0.50 SI63 
Lead, Pb 108 mg/Kg 1.5 1.0 12/23/95 SI63 
Antimony. Sb NT mg/Kg 1.5 SI63 
Selenium. Se NO mg/Kg 2.5 1.0 12/23/95 SI63 
Vanadium, V NT mg/Kg 0.15 SI63 
Zinc, Zn NT mg/Kg 5.0 Sl63 

pr~T/PCB /SW846 8080A 
·in NO mg/Kg 0.0030 lO 12/27/95 SPEST43/SPCB!l9 

\ 1a-BHC NO mg/Kg 0.0030 10 12/27/95 SPEST43/SPCB119 
~~--~·· ta-BHC NO mg/Kg 0.0030 lO 12/27/95 SPEST43/SPCB119 

_,dmma-BHC (lindane) NO mg/Kg 0.0030 10 12/27/95 SPEST43/SPCB 119 
delta-BHC NO mg/Kg 0.0030 10 12/27/95 SPEST43/SPCBI19 
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' '"···' .J ID: 9 51219 3 - o 4A Collected: 12/15/95 08:00:00 
Sample ID: T , R (C68-81) Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

PEST/PCB /SW846 8080A 
Chlordane ND mg/Kg 0.030 10 12/27/95 SPEST43/SPCB 119 4.4'-DDD ND mg/Kg 0.0030 10 12/27/95 SPEST43/SPCB 119 4.4'-DDE ND mg/Kg 0.0030 10 12/27/95 SPEST43/SPCB 119 4.4'-DDT ND mg/Kg 0.0030 10 12/27/95 SPEST43/SPCB 119 Dieldrin ND mg/Kg 0.0030 10 12/27/95 SPEST43/SPCB 119 Endosulfan I ND mg/Kg 0.0030. 10 12/27/95 SPEST43/SPCB 119 Endosulfan II ND mg/Kg 0.0030 10 12/27/95 SPEST43/SPCB 119 Endrin ND mg/Kg 0.0030 10 12/27/95 SPEST43/SPCB 119 Endrin Aldehyde ND mg/Kg 0.0030 10 12/27/95 SPEST43/SPCB 119 Heptachlor ND mg/Kg 0.0030 10 12/27/95 SPEST43/SPCB 119 Heptachlor Epoxide ND mg/Kg 0.0030 10 12/27/95 SPEST43/SPCB 119 
Methoxychlor ND mg/Kg 0,030 10 12/27/95 SPEST43/SPCB 119 Endosulfan Sulfate ND mg/Kg 0.030 10 12/27/95 SPEST43/SPCB 119 
Toxaphene ND mg/Kg 0.30 10· 12/27/95 SPEST43/SPCB119 
PCB-1016 ND mg/Kg 0.0030 1.0 01103/96 SPEST43/SPCB119 
PCB-1221 ND mg/Kg 0.0030 1.0 01/03/96 SPEST43/SPCB119 
PCB-1232 ND mg/Kg 0.0030 1.0 01/03/96 SPEST43/SPCB 119 
PCB-1242 ND mg/Kg 0.0030 1.0 01/03/96 SPEST43/SPCB 119 
PCB-1248 ND mg/Kg 0.0030 1.0 01/03/96 SPEST43/SPCB119 
PCB-1254 0.014 mg/Kg 0.0030 1.0 01/03/96 SPEST43/SPCB 119 
PCB-1260 0.029 mg/Kg 0.0030 1.0 01/03/96 SPEST43/SPCB119 

PEST/PCB XT/SW846 3520 12/26/95 N/A 
SEMI-VOA/SW846 8270B 
A' );ditrosodimethylamine ND mg/Kg 0.30 2.1 01/07/96 SMSSVOAIOI 

;:,:idine ND mg/Kg 0.30 2.1 01/07/96 SMSSVOA101 ·~ .-"'" line ND mg/Kg 0.30 2.1 01/07/96 SMSSVOAJOI 
• " 12-Chloroethyl) Ether ND mg/Kg 0.030 2.1 01/07/96 SMSSVOAIOI 
2 -Chlorophenol ND mg/Kg 0.030 2.1 01107/96 SMSSVOA101 
1.3-Dichlorobenzene ND mg/Kg 0.030 2.1 01/07/96 SMSSVOA101 
1.4-Dichlorobenzene ND mg/Kg 0.030 2.1 01/07/96 SMSSVOAIOI 
Phenol ND mg/Kg 0.30 2.1 01/07/96 SMSSVOA101 
1.2-Dichlorobenzene ND mg/Kg 0.030 2.1 01/07/96 SMSSVOAIOI 
Benzyl Alcohol ND mg/Kg 1.5 2.1 01107/96 SMSSVOAIOI 
bis(2-Chloroisopropyl) Ether ND mg/Kg 0.030 2.1 01/07/96 SMSSVOA101 
2-Methylphenol I 0-Cresol ND mg/Kg 0.030 2.1 01107196 SMSSVOAIOI · 
Hexachloroethane ND mg/Kg 0.030 2.1 01107/96 SMSSVOAIOI 
n-N itroso-d i-n-propy !amine ND mg/Kg 0.030 2.1 01/07/96 SMSSVOA101 
Nitrobenzene ND mg/Kg 0.030 2.1 01/07/96 SMSSVOAIOI 
3/4 Methylphenol I M/P-Cresol ND mg/Kg 0.030 2.1 01/07/96 SMSSVOA101 
Isophorone ND mg/Kg 0.030 2.1 01/07/96 SMSSVOAIOI 
2 -Nitrophenol ND mg/Kg 0.30 2.1 01/07/96 SMSSVOA101 
bis(2-Chloroethoxy) Methane ND mg/Kg 0.030 2.1 01107/96 SMSSVOA101 
2.4-Dimethylphenol ND mg/Kg 0.030 2.1 01/07/96 SMSSVOA101 
1.2 .4-Trichlorobenzene ND mg/Kg 0.030 2.1 01/07/96 SMSSVOA101 
Naphthalene ND mg/Kg 0.030 2.1 01/07196 SMSSVOA101 
Benzoic Acid ND mg/Kg 3.0 2.1 01107196 SMSSVOAIOI 
2,4-Dichlorophenol ND mg/Kg 0.30 2.1 01/07/96 SMSSVOAIOI 
4-Chloroaniline ND mg/Kg 0.30 2.1 01107/96 SMSSVOAIOI 
Hexachlorobutadiene ND mg/Kg 0.030 2.1 01/07/96 SMSSVOAIOI 
2-Me thy !naphthalene ND mg/Kg 0.030 2.1 01/07/96 SMSSVOAIOI 
4-Chloro-3-methylphenol ND mg/Kg 0.30 2.1 01/07196 SMSSVOAIOI 
Hexachlorocyclopentadiene ND mg/Kg 1.5 2.1 01107/96 SMSSVOA101 
2.4.6-Trichlorophenol ND mg/Kg 0.30 2.1 01/07/96 SMSSVOAIOI 
2.4,5-Trichlorophenol ND mg/Kg 0.30 2.1 01/07/96 SMSSVOA101 
2-Chloronaphthalene ND mg/Kg 0.030 2.1 01107196 SMSSVOA101 
2-Nitroaniline ND mg/Kg 0.30 2.1 01107196 SMSSVOAI01 
Acenaphthylene ND mg/Kg 0.030 2.1 0!107/96 SMSSVOAIOI 

'Tlethylphthalate ND mg/Kg 0.030 2.1 0!107/96 SMSSVOAIOI 
.-Dinitrotoluene ND mg/Kg 0.30 2.1 01/07/96 SMSSVOAIOI 

" / ~naphthene ND mg/Kg 0.030 2.1 01107/96 SMSSVOAIOI 
:>litroaniline NT mg/Kg 0.30 SMSSVOA!Ol 

Jibenzofuran ND mg/Kg 0.030 2.1 01107196 SMSSVOA101 
2.4-Dinitrotoluene ND mg/Kg 0.30 2.1 01/07/96 SMSSVOAIOI 



Page:l2 

'-, ID: 9512193-04A Collected: 12/15/95 08:00:00 
~ample ID: T , R (C68-81) Matrix: SOIL 

TEST I METHOD 'RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

SEMI-VOA/SW846 82708 
Fluorene ND mg/Kg 0.030 2.1 01107196 SMSSVOAIOI 4-Chlorophenyl-phenylether ND mg/Kg 0.030 2.1 01/07/96 SMSSVOAIOI Diethylphthalate ND mg/Kg 0.030 2.1 01/07/96 SMSSVOAIOI 4-Nitrophenol ND mg/Kg 0.60 2.1 01/07/96 SMSSVOAIOI 
4 .6-Dinitro-2-methylphenol ND mg/Kg 0.30 2.1 01/07/96 SMSSVOAIOI 
n-Nitrosodiphenylamine ND mg/Kg 0.030 2.1 01/07/96 SMSSVOAIOI 
4-N itroaniline ND mg/Kg 0.30 2.1 01/07/96 SMSSVOAIOI 
4-Bromophenyl-phenylether ND mg/Kg 0.030 2.1 01/07/96 SMSSVOAIOI 
Hexachlorobenzene ND mg/Kg 0.030 2.1 01/07/96 SMSSVOAIOI 
Pentachlorophenol ND mg/Kg 0.30 2.1 01/07/96 SMSSVOAIOI 
2.4-Dinirrophenol ND mg/Kg 0.050 2.1 01/07/96 SMSSVOAIOI 
Benzidine NT mg/Kg 1.5 SMSSVOAIOI 
Phenanthrene 0.23 mg/Kg 0.030 2.1 01/07/96 SMSSVOAIOI 
Anthracene ND mg/Kg 0.030 2.1 01/07/96 SMSSVOAIOI 
Di-n-butylphthalate ND mg/Kg 0.30 2.1 01/07196 SMSSVOAIOI 
Fluoranthene 0.31 mg/Kg 0.030 2.1 01/07/96 SMSSVOAIOI 
Pyrene 0.12 mg/Kg 0.030 2.1 01/07/96 SMSSVOAIOI 
Butylbenzylphthalate ND mg/Kg 0.030 2.1 01/07/96 SMSSVOAIOI 
Benzo(a)amhracene 0.11 mg/Kg 0.030 2.1 01/07/96 SMSSVOA101 
Chrysene 0.18 mg/Kg 0.030 2.1 01/07/96 SMSSVOA101 
3.3 · -Dichlorobenzidine ND mg/Kg 0.30 2.1 01/07/96 SMSSVOA101 
bis(2-Ethylhexyl)phthalate ND mg/Kg 0.30 2.1 01107/96 SMSSVOA101 

.J?J,:.n-octy I phthalate ND mg/Kg 0.30 2.1 01/07/96 SMSSVOA101 
(;<,,"!o(b )fluoranthene 0.17 mg/Kg 0.030 2.1 01107/96 SMSSVOAI01 
,:;:,:.o(k)tluoranthene 0.068 mg/Kg 0.030 2.1 01107/96 SMSSVOA101 

-"· :zo(a)pyrene 0.089 mg/Kg 0.030 2.1 01/07/96 SMSSVOAIOI 
.. Jeno(l.2.3-cd)pyrene ND mg/Kg 0.30 2.1 01/07/96 SMSSVOAIOI 
Benzo(g.h.i)perylene ND mg/Kg 0.30 2.1 01/07/96 SMSSVOAIOI 
2.3.4.6-Tetrachlorophenol ND mg/Kg 1.5 2.1 01/07/96 SMSSVOA101 
Azobenzene ND mg/Kg 0.030 2.1 01107/96 SMSSVOA101 
Dibenz(a.h)amhracene ND mg/Kg 0.30 2.1 01/07/96 SMSSVOAIOI 

SVOA XT/SW846 3520 12/28/95 N/A 
VOLA TILES/SW846 82408 

Dichloroditluoromethane ND mg/Kg 0.010 50 12/26/95 SMSVOA341 
Chloromethane ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
lodomethane ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
Acetone 1.7 mg/Kg 0.0050 50 12/26/95 SMSVOA341 
Bromomethane ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
Vinyl Chloride ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
Chloroethane ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
Trichlorotluoromethane ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
Freon 113 ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
Carbon Disultide ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
Acrolein ND mg/Kg 0.020 50 12/26/95 SMSVOA341 
Methylene Chloride ND mg/Kg 0.010 50 12/26/95 SMSVOA341 
I .1-Dichloroethene ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
1.1-Dichloroethane ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
Acrylonitrile ND mg/Kg 0.020 50 12/26/95 SMSVOA341 
trans-1.2-Dichloroethene ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
Chloroform ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
1.2-Dichloroethane ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
Vinyl Acetate ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
cis-1.2-Dichloroethene ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
2-8utanone (MEK) ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 
1.1.1-Trichloroethane ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
Carbon Tetrachloride ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
Bromodichloromethane ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 

·"' Dichloropropane ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
:omomethane ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 

1S-1,3-Dichloropropene ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
ichloroethene ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 

..;hlorodibromomethane ND mg/Kg 0.0010 50 12/26/95 SMSVOA341 
Ethyl Methacrylate ND mg/Kg 0.0050 50 12/26/95 SMSVOA341 



'.uiD:9512193-04A 
Sample ID: T, R ( C6 8- 81) 

TEST I METHOD 

VOLATILES/SW846 8240B 
2-Chloroethylvinyl Ether 
1.1.2-Trichloroethane 
Bt!nzene 
CIS-1.3-Dichloropropene 
Bromoform 
4-Methyi-2-Pentanone (MffiK) 
T t!trachloroethene 
1.1.2.2-Tetrachloroethane 
1.2-Dibromoethane 
2-Hexanone (MBK) 
1.1.1.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
1.4-Dichloro-2-Butene 
Styrene 
P/M Xylene 
0-Xylene 
1,2.3-Trichloropn:, _;ne 
Methyl-tert Butyl Ether 
1,2-Dichlorobenzene 
1.3-Dichlorobenzene 
I A-Dichlorobenzene 

-':"··.-}"!;~ 

... .o ID: 9 51219 3 - 0 SA 
Sample ID: BB, CC ( C6 0- 91) 

TEST I METHOD 

CVAA Hg XT/SW846 7471 
ICP DIG/SW 846 3050 
MERCURY (CVAA)/SW846 7471 

Mercury 
METALS by ICP/SW-846 6010 

Silver, Ag 
Aluminum. AI 
Arsenic. As 
Boron. B 
Barium. Ba 
Beryllium. Be 
Calcium. Ca 
Cadmium. Cd 
Cobalt, Co 
Chromium, Cr 
Copper, Cu 
Iron. Fe 
Potassium. K 
Magnesium. Mg 
Manganese, Mn 
Sodium, Na 
Nickel, Ni 
Lead, Pb 

~ · '1timony, Sb 
~nium. Se 
nadium, V 

uc. Zn 
.:iT /PCB /SW846 8080A 

Aldrin 

RESULT 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

RESULT 

12/29/95 
12/19/95 

ND 

19.7 
NT 
ND 
NT 
272 
NT 
NT 
ND 
NT 

9.46 
NT 
NT 
NT 
NT 
NT 
NT 
NT 

4160 
NT 
ND 
NT 
NT 

ND 

Page:13 

Collected: 12115195 08: oo: oo 
Matrix: SOIL 

UNITS 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

LIMIT 

0.0050 
0.0010 
0.0010 
0.0010 
0.0010 
0.0050 
0.0010 
0.0010 
0.0010 
0.0050 
0.0010 
0.0010 
0.0010 
0.0010 

0.010 
0.0010 
0.0020 
0.0010 
0.0010 
0.010 

0.0010 
0.0010 
0.0010 

D F DATE 
ANAL 

50 12/26/95 
50 12/26/95 
50 12/26/95 
50 12/26/95 
50 12/26/95 
50 12/26/95 
50 12/26/95 
50 12/26/95 
50 12/26/95 
50 12/26/95 
50 12/26/95 
50 12/26/95 
50 12/26/95 
50 12/26/95 
50 12/26/95 
50 12/26/95 
50 12/26/95 
50 12/26/95 
50 12/26/95 
50 12/26/95 
50 12/26/95 
50 12/26/95 
50 12/26/95 

BATCH ID 

SMSVOA341 
SMSVOA341 
SMSVOA341 
SMSVOA341 
SMSVOA341 
SMSVOA341 
SMSVOA341 
SMSVOA341 
SMSVOA341 
SMSVOA341 
SMSVOA341 
SMSVOA341 
SMSVOA341 
SMSVOA341 
SMSVOA341 
SMSVOA341 
SMSVOA341 
SMSVOA341 
SMSVOA341 
SMSVOA341 
SMSVOA341 
SMSVOA341 
SMSVOA341 

Collected: 12115195 oa: oo: oo 
Matrix: SOIL ,........;1 · :-

UNITS 

NIA 
N/A 

mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 

I - -

LIMIT D F DATE BATCH ID 
ANAL 

0.15 1.0 12/29/95 SCV84 

1.0 1.0 12/23/95 SI63 
25 SM3 
1.5 1.0 12/23/95 Sl63 
5.0 SI63 

0.50 1.0 12/23/95 SI63 
0.020 SI63 

10 SI63 
0.15 1.0 12/23/95 SI63 
0.50 SI63 

1.0 1.0 12/23/95 SI63 
1.0 SI63 
10 Sl63 

5.0 SI63 
5.0 SI63 

0.15 Sl63 
10 SI63 

0.50 Sl63 
1.5 1.0 12/23/95 Sl63 
1.5 SI63 
2.5 1.0 12/23/95 Sl63 

0.15 Sl63 
5.0 SI63 

0.0030 10 12/28/95 SPEST43/SPCB119 



~~ID:9512193-05A 
Page:l4 

Collected: 12/15/95 08:00:00 
Sample ID: BB, cc (C60-91) Matrix: soIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

PEST /PCB /SW846 8080A 
alpha-BHC ND mg/Kg 0.0030 10 12/28/95 SPEST43/SPCB 119 
heta-BHC ND mg/Kg 0.0030 10 12/28/95 SPEST43/SPCB 119 
gamma-BHC (lindane) ND mg/Kg 0.0030 10 12/28/95 SPEST43/SPCBII9 
delta-BHC ND mg/Kg 0.0030 10 12/28/95 SPEST43/SPCB 119 
Chlordane ND mg/Kg 0.030 10 12/28/95 SPEST43/SPCB 119 
4.4'-DDD ND mg/Kg 0.0030 10 12/28/95 SPEST43/SPCB 119 
4.4'-DDE ND mg/Kg 0.0030 10 12/28/95 SPEST43/SPCB 119 
4,4'-DDT ND mg/Kg 0.0030 10 12/28/95 SPEST43/SPCB 119 
Dieldrin ND mg/Kg 0.0030 10 12/28/95 SPEST43/SPCB 119 
Endosulfan I ND mg/Kg 0.0030 10 12/28/95 SPEST43/SPCB 119 
Endosulfan II ND mg/Kg 0.0030 10. 12/28/95 SPEST43/SPCB119 
Endrin ND mg/Kg 0.0030 10 12/28/95 SPEST43/SPCB 119 
Endrin Aldehyde ND mg/Kg 0.0030 10 12/28/95 SPEST43/SPCB119 
Heptachlor ND mg/Kg 0.0030 10 12/28/95 SPEST43/SPCB119 
Heptachlor Epoxide ND mg/Kg 0.0030 10 12/28/95 SPEST43/SPCBI19 
Methoxychlor ND mg/Kg 0.030 10 12/28/95 SPEST43/SPCB119 
Endosulfan Sulfate ND mg/Kg 0.030 10 12/28/95 SPEST43/SPCB119 
Toxaphene ND mg/Kg 0.30 10 12/28/95 SPEST43/SPCB 119 
PCB-1016 ND mg/Kg 0.0030 1.0 01104196 SPEST43/SPCB119 
PCB-1221 ND mg/Kg 0.0030 1.0 01104196 SPEST43/SPCB 119 
PCB-1232 ND mg/Kg 0.0030 1.0 01104196 SPEST43/SPCB 119 
PCB-1242 ND mg/Kg 0.0030 1.0 01104196 SPEST43/SPCB 119 
PCB-1248 ND mg/Kg 0.0030 1.0 01/04/96 SPEST43/SPCB 119 

('?.~~-1254 0.0030 mg/Kg 0.0030 1.0 01/04/96 SPEST43/SPCB 119 
· .. :.-1260 0.0039 mg/Kg 0.0030 1.0 01/04/96 SPEST43/SPCB 119 

. ;,1/PCB XT/SW846 3520 12/26/95 N/A 
~ .H-VOA/SW846 8270B 

n-N itrosod imethy !amine ND mg/Kg 0.30 1.7 12/30/95 SMSSVOA101 
Pyridine ND mg/Kg 0.30 1.7 12/30/95 SMSSVOA101 
Aniline ND mg/Kg 0.30 1.7 12/30/95 SMSSVOA101 
bis(2-Chloroethyl) Ether ND mg/Kg 0.030 1.7 12/30/95 SMSSVOA101 
2-Chlorophenol ND mg/Kg 0.030 1.7 12/30/95 SMSSVOA!Ol 
1.3-Dichlorobenzene ND mg/Kg 0.030 1.7 12/30/95 SMSSVOA!Ol 
1.4-Dichlorobenzene ND mg/Kg 0.030 1.7 12/30/95 SMSSVOA!Ol 
Phenol ND mg/Kg 0.30 1.7 12/30/95 SMSSVOA101 
1.2-Dichlorobenzene ND mg/Kg 0.030 1.7 12/30/95 SMSSVOAlOl 
Benzyl Alcohol ND mg/Kg 1.5 1.7 12/30/95 SMSSVOAlOl 
bis(2-Chloroisopropyl) Ether ND mg/Kg 0.030 1.7 12/30/95 SMSSVOA!Ol 
2-Methylphenol/ 0-Cresol ND mg/Kg 0.030 1.7 12/30/95 SMSSVOA!Ol 
Hexachloroethane ND mg/Kg 0.030 1.7 12/30/95 SMSSVOA101 
n-N itroso-di-n-propy Ia mine ND mg/Kg 0.030 1.7 12/30/95 SMSSVOAlOl 
Nitrobenzene ND mg/Kg 0.030 1.7 12/30/95 SMSSVOA!Ol 
3/4 Methylphenol/ M/P-Cresol ND mg/Kg 0.030 1.7 12/30/95 SMSSVOA101 
Isophorone ND mg/Kg 0.030 1.7 12/30/95 SMSSVOA!Ol 
2-Nitrophenol ND mg/Kg 0.30 1.7 12/30/95 SMSSVOA!Ol 
bis(2-Chloroethoxy) Methane ND mg/Kg 0.030 1.7 12/30/95 SMSSVOA101 
2.4-Dimethylphenol ND mg/Kg 0.030 1.7 12/30/95 SMSSVOA!Ol 
1.2 .4-Trichlorobenzene ND mg/Kg 0.030 1.7 12/30/95 SMSSVOA101 
Naphthalene ND mg/Kg 0.030 1.7 12/30/95 SMSSVOA101 
Benzoic Acid ND mg/Kg 3.0 1.7 12/30/95 SMSSVOA101 
2.4-Dichlorophenol ND mg/Kg 0.30 1.7 12/30/95 SMSSVOA101 
4-Ch1oroaniline ND mg/Kg 0.30 1.7 12/30/95 SMSSVOA101 
Hexachlorobutadiene ND mg/Kg 0.030 1.7 12/30/95 SMSSVOA101 
2-Methylnaphthalene ND mg/Kg 0.030 1.7 12/30/95 SMSSVOA101 
4-Chloro-3-methylphenol ND mg/Kg 0.30 1.7 12/30/95 SMSSVOAW1 
Hexachlorocyclopentadiene ND mg/Kg 1.5 1.7 12/30/95 SMSSVOA101 
2,4.6-Trichlorophenol ND mg/Kg 0.30 1.7 12/30/95 SMSSVOA101 

(., 4.5-Trichlorophenol ND mg/Kg 0.30 1.7 12/30/95 SMSSVOA101 
iloronaphthalene ND mg/Kg 0.030 1.7 12/30/95 SMSSVOA101 
, 1troaniline ND mg/Kg 0.30 1.7 12/30/95 SMSSVOA101 

·· :enaphthylene ND mg/Kg 0.030 1.7 12/30/95 SMSSVOA101 
.J imethy !phthalate ND mg/Kg 0.030 1.7 12/30/95 SMSSVOA101 
2 .6-Dinitrotoluene ND mg/Kg 0.30 1.7 12/30/95 SMSSVOA101 



Page:lS 

~ . ID:9512193-05A Collected: 12/15/95 08:00:00 
"''~mple ID: BB, cc (C60 -91) Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

SEMI-VOA/SW846 82708 
Acenaphthene ND mg/Kg 0.030 1.7 12/30/95 SMSSVOAIOI 
3-N itroaniline NT mg/Kg 0.30 SMSSVOAIOI 
Oibenzofuran NO mg/Kg 0.030 1.7 12/30/95 SMSSVOAIOI 
2 .4-0initrotoluene NO mg/Kg 0.30 1.7 12130195 SMSSVOAIOI 
Fluorene NO mg/Kg 0.030 1.7 12/30/95 SMSSVOA101 
4-Chlorophenyl-phenylether NO mg/Kg 0.030 1.7 12/30/95 SMSSVOAIOI 
Oiethylphthalate NO mg/Kg 0.030 1.7 12/30/95 SMSSVOAI01 
4-Nitrophenol NO mg/Kg 0.60 1.7 12/30/95 SMSSVOAIOI 
4,6-0initro-2-methylpheno1 NO mg/Kg 0.30 1.7 12/30/95 SMSSVOAIOI 
n-Nitrosodiphenylamine NO mg/Kg 0.030 1.7 12/30/95 SMSSVOAIOI 
4-Nitroaniline NO mg/Kg 0.30 1.7 12/30/95 SMSSVOAIOI 
4-Bromopheny1-pheny1ether NO mg/Kg 0.030 1.7 12/30/95 SMSSVOAI01 
Hexachlorobenzene NO mg/Kg 0.030 1.7 12/30/95 SMSSVOAIOI 

·Pentachlorophenol ND mg/Kg 0.30 1.7 12/30/95 SMSSVOAIOI 
2.4-0initrophenol ND mg/Kg 0.050 1.7 12130195 SMSSVOAIOI 
Benzidine NT mg/Kg 1.5 SMSSVOAIOI 
Phenanthrene ND mg/Kg 0.030 1.7 12/30/95 SMSSVOAIOI 
Anthracene ND mg/Kg 0.030 1.7 12/30/95 SMSSVOAIOI 
Oi-n-butylphthalate ND mg/Kg 0.30 1.7 12/30/95 SMSSVOAIOI 
Fluoranthene ND mg/Kg 0.030 1.7 12/30/95 SMSSVOAIOI 
Pyrene ND mg/Kg 0.030 1.7 12/30/95 SMSSVOAIOI 
8utylbenzylphthalate ND mg/Kg 0.030 1.7 12/30/95 SMSSVOAIOI 
8enzo(a)anthracene ND mg/Kg 0.030 1.7 12/30/95 SMSSVOA101 
Chrysene ND mg/Kg 0.030 1.7 12/30/95 SMSSVOAIOI 

·· -:,,~,\~Oichlorobenzidine ND mg/Kg 0.30 1.7 12130195 SMSSVOAIOI 
;~~-Ethy lhexy l)phtha late ND mg/Kg 0.30 1.7 12130195 SMSSVOAIOI 

/ n-octyl phthalate ND mg/Kg 0.30 1.7 12/30/95 SMSSVOAIOI 
Benzo(b )tluoranthene ND mg/Kg 0.030 1.7 12/30/95 SMSSVOAIOI 
Benzo(k)tluoranthene NO mg/Kg 0.030 1.7 12/30/95 SMSSVOAIOI 
Benzo(a)pyrene ND mg/Kg 0.030 1.7 12/30/95 SMSSVOA101 
Indeno( 1.2 ,3-cd)pyrene NO mg/Kg 0.30 1.7 12/30/95 SMSSVOAIOI 
Benzo(g.h,i)perylene ND mg/Kg 0.30 1.7 12/30/95 SMSSVOA101 
2,3 ,4 .6-Tetrachlorophenol ND mg/Kg 1.5 1.7 12/30/95 SMSSVOAIOI 
Azobenzene ND mg/Kg 0.030 1.7 12/30/95 SMSSVOAIOI 
Oibenz(a.h)anthracene ND mg/Kg 0.30 1.7 12/30/95 SMSSVOAI01 

SVOA XT /SW846 3520 12/28/95 N/A 
VOLATILES/SW846 82408 

Oichlorodifluoromethane ND mg/Kg 0.010 50 12/27/95 SMSVOA342 
Chloromethane ND mg/Kg 0.0050 50 12/27/95 SMSVOA342 
Iodomethane ND mg/Kg 0.0050 50 12/27/95 SMSVOA342 
Acetone 1.4 mg/Kg 0.0050 50 12/27/95 SMSVOA342 
Bromomethane ND mg/Kg 0.0050 50 12/27/95 SMSVOA342 
Vinyl Chloride ND mg/Kg 0.0050 50 12/27/95 SMSVOA342 
Chloroethane ND mg/Kg 0.0050 50 12/27/95 SMSVOA342 
Trichlorotluoromethane ND mg/Kg 0.0050 50 12/27/95 SMSVOA342 
Freon 113 ND mg/Kg 0.0050 50 12/27/95 SMSVOA342 
Carbon Oisultide ND mg/Kg 0.0050 50 12/27/95 SMSVOA342 
Acrolein ND mg/Kg 0.020 50 12/27/95 SMSVOA342 
Methylene Chloride ND mg/Kg 0.010 50 12/27/95 SMSVOA342 
1.1-Dichloroethene ND mg/Kg 0.0010 50 12/27195 SMSVOA342 
I ,I-Dichloroethane ND mg/Kg 0.0010 50 12/27/95 SMSVOA342 
Acrylonitrile ND mg/Kg 0.020 50 12/27195 SMSVOA342 
trans-1.2-0ichloroethene ND mg/Kg 0.0010 50 12/27195 SMSVOA342 
Chloroform ND mg/Kg 0.0010 50 12/27/95 SMSVOA342 
1.2-Dichloroethane ND mg/Kg 0.0010 50 12/27/95 SMSVOA342 
Vinyl Acetate ND mg/Kg 0.0050 50 12/27/95 SMSVOA342 
cis-1.2-Dichloroethene ND mg/Kg 0.0010 50 12/27/95 SMSVOA342 
7-Rutanone (MEK) ND mg/Kg 0.0050 50 12/27/95 SMSVOA342 

1-Trichloroethane ND mg/Kg 0.0010 50 12/27/95 SMSVOA342 
oon Tetrachloride ND mg/Kg 0.0010 50 12/27/95 SMSVOA342 

· ·omodichloromethane ND mg/Kg 0.0010 50 12/27/95 SMSVOA342 
,2-0ichloropropane ND mg/Kg 0.0010 50 12/27/95 SMSVOA342 

Oibromomethane ND mg/Kg 0.0010 50 12/27/95 SMSVOA342 



'" " ID: 9512193-05A 
~ample ID: BB I CC ( C6 0- 91) 

TEST I METHOD 

VOLA TILES/SW846 8240B 
trans-1.3-Dichloropropene 
Trichlorot!thene 
Chlorodihromomethane 
Ethvl Methacrvlate 
2-citloroethvlvinvl Ether 
1.1.2-Trichforoeihane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform 
4-Methvi-2-Pentanone (MIBK) 
Tt!trachloroethene 
1.1.2.2-Tetrachloroethane 
1.2-Dibromoethane 
2-Hexanone (MBK) 
1.1.1.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethvlbenzene 
1.4~Dichloro-2-Butene 
Styrene 
P/M Xylene 
0-Xylene 
1.2,3-Trichloropropane 

, _.c.::a-;yl-ten Butyl Ether 
' :~,)ichlorohenzene 

-·':Dichlt,rohenzene 
,-Dichlorobenzene 

LabiD:9512193-06A 
Sample ID: Y I z ( c- 4 1 I 4 2 I 4 3 ) 

TEST I METHOD 

CVAA Hg XT/SW846 7471 
ICP DIG/SW 846 3050 
MERCURY (CV AA)/SW846 7471 

Mercury 
METALS by ICP/SW-846 6010 

Silver. Ag 
Aluminum. AI 
Arsenic. As 
Boron. B 
Barium. Ba 
Beryllium. Be 
Calcium. Ca 
Cadmium, Cd 
Cobalt. Co 
Chromium. Cr 
Copper, Cu 
Iron, Fe 
Potassium. K 
Magnesium. Mg 

/~ · · 'lganese, Mn 
urn, Na 

'•··• Ke1, Ni 
:.1d, Pb 
.!limony. Sb 

Selenium. Se 

RESULT 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

RESULT 

12/29/95 
12119/95 

ND 

ND 
NT 
ND 
NT 
115 
NT 
NT 
ND 
NT 

6.56 
NT 
NT 
NT 
NT 
NT 
NT 
NT 

22.6 
NT 
ND 

Page:l6 

Collected: 12115195 08: oo: oo 
Matrix: SOIL 

UNITS 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

LIMIT 

0.0010 
0.0010 
0.0010 
0.0050 
0.0050 
0.0010 
0.0010 
0.0010 
0.0010 
0.0050 
0.0010 
0.0010 
0.0010 
0.0050 
0.0010 
0.0010 
0.0010 
0.0010 

0.010 
0.0010 
0.0020 
0.0010 
0.0010 
0.010 

0.0010 
0.0010 
0.0010 

D F DATE 
ANAL 

50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 

BATCH ID 

SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 

Collected: 12115195 08: oo: oo 
Matrix: SOIL 

UNITS 

NIA 
NIA 

mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

LIMIT D F DATE BATCH ID. 
ANAL 

0.15 1.0 12/29/95 SCV84 

1.0 1.0 12/23/95 5163 
25 5163 
1.5 1.0 12/23/95 5163 
5.0 5163 

0.50 1.0 12/23/95 5163 
0.020 5163 

10 5163 
0.15 1.0 12/23/95 5163 
0.50 5163 

1.0 1.0 12/23/95 Sl63 
In Sffi3 
10 Sl63 

5.0 5163 
5.0 5163 

0.15 5163 
10 5163 

0.50 Sl63 
1.5 1.0 12/23/95 5163 
1.5 5163 
2.5 1.0 12/23/95 5163 



·~ ID: 9512193-06A 
Sample ID: Y, z ( c- 4 1 , 4 2 , 4 3 ) 

TEST / METHOD 

METALS by ICP/SW-846 6010 
Vanadium. V 
Zinc. Zn 

PEST/PCB /SW846 8080A 
Aldrin 
alpha-BHC 
heta-BHC 
l!amma-BHC (lindane) 
Jeha-BHC 
Chlordane 
4.4'-DDD 
4.4'-DDE 
4.4'-DDT 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor Epoxide 
Methoxychlor 
Endosultim Sulfate 
Toxaphene 
PCB-1016 

~tg~i 
' :.-!242 

~B-1248 
PCB-1254 
PCB-1260 

PEST/PCB XT/SW846 3520 
SEMI-YOA/SW846 82708 

n-N itrosod imethy !amine 
Pyridine 
Aniline 
bis(2-Chloroethyl) Ether 
2-Chlorophenol 
I ,3-Dichlorobenzene 
!A-Dichlorobenzene 
Phenol 
1.2-Dichlorobenzene 
Benzyl Alcohol 
his(2-Chloroisopropyl) Ether 
2-Methylphenol I 0-Cresol 
Hexachloroethane 
n-Nitroso-di-n-propylamine 
Nitrobenzene 
3/4 Methylphenol I M/P-Cresol 
lsophorone 
2-Nitrophenol 
bis(2-Chloroethoxy) Methane 
2 .4-Dimethylphenol 
I ,2 ,4-Trichlorobenzene 
Naphthalene 
Benzoic Acid 
2 .4-Dichlorophenol 
4-Chloroaniline 
Hexachlorobutadiene 

ll\1ethylnaphthalene 
y lloro-3-methylphenol 

.achlorocyclopentadiene 
• .6-Trichlorophenol 

_,4,5-Trichlorophenol 
2-Chloronaphthalene 

RESULT 

NT 
NT 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.066 
0.051 

12/26/95 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Collected: 12/15/95 08: oo: oo 
Matrix: SOIL 

UNITS 

mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

N/A 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

LIMIT 

0.15 
5.0 

0.0030 
0.0030 
0.0030 
0.0030 
0.0030 

0.030 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 

0.030 
0.030 

0.30 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 

0.30 
0.30 
0.30 

0.030 
0.030 
0.030 
0.030 

0.30 
0.030 

1.5 
0.030 
0.030 
0.030 
0.030 
0.030 
0.030 
0.030 

0.30 
0.030 
0.030 
0.030 
0.030 

3.0 
0.30 
0.30 

0.030 
0.030 

0.30 
1.5 

0.30 
0.30 

0.030 

D F DATE 
ANAL 

10 12/28/95 
10 12/28/95 
10 12/28/95 
10 12/28/95 
10 12/28/95 
10 12/28/95 
10 12/28/95 
I 0 · 12/28/95 
10 12/28/95 
10 12/28/95 
10 12/28/95 
10 12/28/95 
10 12/28/95 
10 12/28/95 
10 12/28/95 
10 12/28/95 
10 12/28/95 
10 12/28/95 
10 12/28/95 
1.0 01103/96 
1.0 01103/96 
1.0 01103/96 
1.0 01103/96 
I .0 0 I /03/96 
1.0 01/03/96 
1.0 01103/96 

2.1 01107/96 
2.1 01/07/96 
2.1 01/07/96 
2.1 01/07/96 
2.1 01107/96 
2.1 01/07/96 
2.1 01/07/96 
2.1 01/07/96 
2.1 0 I /07/96 
2.1 01107/96 
2.1 01/07/96 
2.1 01/07/96 
2.1 01/07/96 
2.1 01/07/96 
2.1 01107/96 
2.1 01/07/96 
2.1 01/07/96 
2.1 01/07/96 
2.1 01/07/96 
2.1 01/07/96 
2.1 01/07/96 
2.1 01/07/96 
2.1 01/07/96 
2.1 01/07/96 
2.1 01/07/96 
2.1 01107/96 
2. I 0 1107196 
2.1 01/07/96 
2.1 01107/96 
2.1 01/07/96 
2.1 01/07/96 
2.1 01107/96 
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BATCH ID 

SI63 
Sl63 

SPEST43/SPCB 119 
SPEST43/SPCB 119 
SPEST43/SPCBII9 
SPEST43/SPCB 119 
SPEST43/SPCBII9 
SPEST 43/SPCB 119 
SPEST43!SPCB 119 
SPEST43/SPCBI19 
SPEST43/SPCB 119 
SPEST43/SPCBI!9 
SPEST 43/SPCB 119 
SPEST43/SPCB119 
SPEST43/SPCBI!9 
SPEST43/SPCBI19 
SPEST43/SPCB 119 
SPEST43/SPCB1!9 
SPEST43/SPCB 119 
SPEST43/SPCB119 
SPEST43/SPCB119 
SPEST43/SPCB119 
SPEST43/SPCB119 
SPEST43/SPCB119 
SPEST43/SPCB119 
SPEST43/SPCB!l9 
SPEST43/SPCBI19 
SPEST43/SPCB 119 

SMSSVOAIOI 
SMSSVOA101 
SMSSVOA101 
SMSSVOA101 
SMSSVOAIOI 
SMSSVOAI01 
SMSSVOAIOI 
SMSSVOAIOI 
SMSSVOA101 
SMSSVOAI01 
SMSSVOAIOI 
SMSSVOAIOI 
SMSSVOAIOI 
SMSSVOAIOI 
SMSSVOA101 
SMSSVOAIOI 
SMSSVOA101 
SMSSVOAIOI 
SMSSVOAIOI 
SMSSVOA101 
SMSSVOAI01 
SMSSVOA101 
SMSSVOAIOI 
SMSSVOAIOI 
SMSSVOAI01 
SMSSVOA!Ol 
SMSSVOA101 
SMSSVOA101 
SMSSVOAIOI 
SMSSVOA101 
SMSSVOAIOI 
SMSSVOAIOI 



~ 

\..,, ID: 9512193 -06A 
Sample ID: Y, z ( c- 41 , 4 2 , 4 3 ) 

TEST / METHOD 

SEMI-VOA/SW846 82708 
2-Nitroaniline 
Acenaphthylene 
Dimethylphthalate 
2.6-Dinitrowluene 
Acenaphthene 
3-Nitroaniline 
Dibenzofuran 
2.4-Dinitrotoluene 
Fluorene 
4-Chlorophenyl-phenylether 
Diethylphthalate 
4-Nitrophenol 
4,6-Dinitro-2-methylphenol 
n-N itrosodipheny Ia mine 
4-Nitroaniline 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
2.4-Dinitrophenol 
Benzidine 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 

~~~~~nthene 
: ;:,.lbenzylphthalate 
\.,., '!fizo(a)anthracene 

Chrysene 
3.3 '-Dichlorobenzidine 
bis(2-Ethylhexyl)phthalate 
Di-n-octyl phthalate 
Benzo(b )tluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
lndeno( 1.2 ,3-cd)pyrene 
Benzo(g,h.i)perylene 
2.3 .4 .6-Tetrachlorophenol 
Azobenzene 
Dibenz( a .h)anthracene 

SVOA XT /SW846 3520 
VOLA TILES/SW846 82408 

Dichlorodifluoromethane 
Chloromethane 
Iodomethane 
Acetone 
Bromo methane 
Vinyl Chloride 
Chloroethane 
Trichlorotluoromethane 
Freon 113 
Carbon Disulfide 
Acrolein 
Methylene Chloride 
1,1-Dichloroethene 
1,1-Dichloroethane 
Acrylonitrile 
trans-1.2-Dichloroethene 

hlorotorm 
· Dichloroethane 

1l Acetate 
\,, ~-'t ,2-Dichloroethene 

--Butanone (MEK) 
1,1,1-Trichloroethane 

RESULT 

ND 
ND 
ND 
ND 
ND 
NT 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NT 
ND 
ND 
5.2 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

12/28/95 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Collected: 12/15/95 oa: oo: oo 
Matrix: soIL 

UNITS 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

N/A 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

LIMIT 

0.30 
0.030 
0.030 

0.30 
0.030 

0.30 
0.030 

0.30 
0.030 
0.030 
0.030 

0.60 
0.30 

0.030 
0.30 

0.030 
0.030 

0.30 
0.050 

1.5 
0.030 
0.030 

0.30 
0.030 
0.030 
0.030 
0.030 
0.030 

0.30 
0.30 
0.30 

0.030 
0.030 
0.030 

0.30 
0.30 

1.5 
0.030 

0.30 

0.010 
0.0050 
0.0050 
0.0050 
0.0050 
0.0050 
0.0050 
0.0050 
0.0050 
0.0050 

0.020 
0.010 

0.0010 
0.0010 

0.020 
0.0010 
0.0010 
0.0010 
0.0050 
0.0010 
0.0050 
0.0010 

D F DATE 
ANAL 

2.1 01/07/96 
2.1 01107196 
2.1 01/07/96 
2.1 01/07/96 
2.1 01/07/96 

2.1 01/07/96 
2.1 01/07/96 
2.1 01/07/96 
2.1 01/07/96 
2.1 01!07 196 
2.1 01/07/96 
2.1 01/07/96 
2.1 01107/96 
2.1 01/07/96 
2.1 01/07/96 
2.1 01/07/96 
2.1 01/07/96 
2.1 01/07/96 

2.1 01107/96 
2.1 01/07/96 
2.1 01/07/96 
2.1 01/07/96 
2.1 01/07/96 
2.1 01/07/96 
2.1 01/07/96 
2.1 01/07/96 
2.1 01/07/96 
2.1 01/07/96 
2.1 01!07/96 
2.1 01/07/96 
2.1 01/07/96 
2.1 01/07/96 
2.1 01/07/96 
2.1 01/07/96 
2.1 01/07/96 
2.1 01/07/96 
2.1 01/07/96 

50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 

Page:l8 

BATCH ID 

SMSSVOA101 
SMSSVOAIOI 
SMSSVOAI01 
SMSSVOA!OI 
SMSSVOAIOI 
SMSSVOA101 
SMSSVOAIOI 
SMSSVOAIOI 
SMSSVOAIOI 
SMSSVOA101 
SMSSVOAIOI 
SMSSVOA101 
SMSSVOAI01 
SMSSVOA101 
SMSSVOAIOI 
SMSSVOA101 
SMSSVOA101 
SMSSVOAIOI 
SMSSVOAIOI 
SMSSVOA101 
SMSSVOA101 
SMSSVOA101 
SMSSVOAI01 
SMSSVOA101 
SMSSVOA101 
SMSSVOA101 
SMSSVOAI01 
SMSSVOAI01 
SMSSVOAI01 
SMSSVOA101 
SMSSVOA101 
SMSSVOA101 
SMSSVOA101 
SMSSVOA101 
SMSSVOA101 
SMSSVOA101 · 
SMSSVOA101 
SMSSVOA101 
SMSSVOA101 

SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
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.... 
'%.,,_., ID: 951.2193 -06A 

Sample ID: Y, z (C-41, 42,43) 

TEST I METHOD 

VOLA Tll.ES/SW846 82408 
Carhon Tetrachloride 
Bromo~ichloromerhane 
1.2-Dichloropropanc 
Dibromomethme 
tram•1,3·Dich.loropropene 
Trichloroethene 
Chlorodibrumomt."tham: 
Eth:r I Memacrylate 
2-Chloroethylvinyl Udter 
1,1.2-Tric:hloroc:thanc 
Benzene 
ci:;-1,3-DidJioropropene 
Bromoform 
4-Methyl-l-PenWione (M IBK) 
Tetrachlurat.'theae 
l,l,l,l-Tetrachloroedlane 
1.2-Dibromoedwlc 
2·HeJWJOne (MBK) 
1.1.1.2.-Tetrachloroedlane 
Toluene 
Chlorobenzenc: 
l:!lhylbenzene 
1,4-Dichloro-2-Buze,,e 
Styrene 
P/MXylcm: 
f'-Xylene 

fll't;:~. Trichloroprupane 
· :~;:ya-cert Butyl Elher 
\ . :t~ichlorob£me.m: 

1 ;3-0ichlorobenzene 
1,4-Dichlorobenzene 

Lab ID: 95l.2J.93- 07A 
Sample ID: U, X, Y (CS3 -85) 

TEST I ME'l'BOD 

CVAA. Ha XT/SW846 7471 
lCP DIG/SW 846 30SO 
MERCURY (CVAA)/SW846 7471 

Mcn:ury 
METALS by ICP/SW-846 6010 

Silver. Ae 
Aluminum, AI 
Ar5enic. A£ 
Bnron. B 
Barium, Ba 
BerylliUm, Be 
Calcium. Ca 
Cadmium, Cd 
Cubalt, Co 
Chromium, Cr 
Copper, Cu 
Iron, :-·e 
Potassium, K 
MarPJCSium, Mg 
Manganese, Mn 
<:odium, Na , 

ASSAI GA I ANAL YT I CAL LAB 505 345 7259 P.02 

RBSULT 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
ND 

RESTJLT 

12129195 
12/19/9-' 

ND 

10.9 
NT 

NDE 
NT 
4-n 
N'I 
NT 

3.92 
N"f 

13.4 
NT 
NT 
NT 
NT 
NT 
NT 

Collected: 12/15/95 08: oo: oo 
Matrb: SOIL 

ON:ITS LDUT 

0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.00!10 
o.ooso 
0.0010 
0.0010 
0.0010 
0.0010 
0.0050 
0.0010 
0.0010 
0.0010 
0.0050 
0.0010 
0.0010 
0.0010 
0.0010 

0.010 
0.0010 
0.0020 
0.0010 
0.0010 
0.010 

0.0010 
0.0010 
0.0010 

D F DATE 
ANAL 

so 12127/9, 
so 12127/95 
.so 12127/95 
so 12127195 
50 12127/95 
SO 12/27/9S 
so 12127/95 
so 12127195 
50 12127/9S 
so 12127195 
so lli2719S 
so 12127/95 
5() 12/27/95 
so 12127/95 so 12127/95 
so 12127/95 
so 12121195 
50 12121195 
so 12!27195 
SO 1"Zf2119S 
so 12127195 
so 12127/95 
50 12./27/9!1 
50 12127/95 
50 12127/9.5 
SO 12121/9S 
so l2fl7/95 
so 12/27/95 
50 12127/95 
50 12127/9.5 
so 12127/95 

Page:l9 

BATCH ID 

SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMS\101\342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVC>A342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SM.SVOI\342 
SMSVOA342 
SMSVOA342 
SMSVOM42 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 

Collected: 12/15195 08: 0/f?O • 00:--- - , . . .~ 
Matrix: SOIL 1 ; 1..1 . - - G . 

\..,.. ..... ' . 

UNITS 

N/A 
N/A 

m&IK& 

mc/Kr 
mg/.Ka 
n1g/Kg 
mg/Kg 
m&/Ka 
~ 
mc/Ka 
DliiKa 
maiK& 
ma/Ka 
ms/Ka 
msi.Ka 
ms'Ka 
ma/Kg 
m~ 
m&IK& 

LDUT D P DA'l'B 
ANAL 

0.1.5 1.0 12129/95 

1.0 1.0 1212.3/9!1 
25 
1..5 1.0 12123195 
s.o 

0..50 1.0 12/23/95 
0.020 

10 
0.15 LO 12123/9.5 
o . .so 

1.0 1.0 1212.3/9.5 
1.0 
10 

s.o 
s.o 

0.15 
10 

BATCH :ID 

SCV84 

Sl63 
Sl63 
Sl63 
Sl63 
5163 
SI63 
5163 
SI63 
SI63 
5163 
SI63 
SI63 
5163 
SI63 
S163 
Sl63 

' ''. 

TOTAL P.02 



JAN-12-1996 08!02 -
.. ao ID: 95l2l93-07A :ample ID:u,x, Y (CS3-85} 

ASSAI GA I ANALYTICAL LAB 505 345 7259 P.02 

Page: 20 
CoUected: 12/lS/95 08: oo: oo Matrix: SOIL ----~==~~==~~~~~========~==~==~ 

'EST / METBOD RESOLT UNITS LIMIT D_F DATB BATCH ID 
tETALS by ICP/SW-846 6010 
Nickel, Ni 
Lead, Pb 
1\ulimony, Sb 
)cJenium. Se 
,lauadium, Y 
~inc, ~n 
iST/PCB /SW846 8080A 
~!drill 
lpha·BHC 
eta-BHC 
amnu-BHC (lind:ule) 
elta-BHC 
:hlurdane 
,4'-DOO 
.4'·0D.E 
,4'-DOT 
•ieldrin 
ndOsulfau 1 
ndosulfan TI 
ndrin 
ndrin Aldehyde: 
epcachlor 
eprachlor Epoxidc 

~;~~S!.u.u: 
;"-'1e 

\ -:~1 
.l3::Z 

~H-1242 
:IH248 
;B-1254 
:B-1260 
iTIPCB XT/SWS46 3520 
.{l-VOAISW846 82708 
"litrusodlmecbylamine 
ridine 
aiUne 
;(2-Cbloroelhy1) Elhcr 
::hloropbc:Dol 
1-DichJorobeuzene 
I-Dichlorobenzene 
enol 
~-Dic:hlorobc:nl.ene 
nzyiA~hol 
(2-Chloroisopropyl) Edt« 
ilelhylphenol/ O.Crcsol 
xachloroc:dwle 
I ittos\Hii·n-propylamille 
rubt.'1l%ene 
Methylphenol/ MJP-Cresol pborone 

ritrOPLenol 
:2-Cbloroelhuxy) Mecbaae -Dimedlylph'--nol 
,4-Triclllorobenzenc 
Jhthalene 
azoic Acid 
-Oichlnrophenol 
!hlomaniline 
(achlurobuwfic:nu 
Jt ·· '"'apbthaiCDe r J-mecbylpheool 

NT 
Sll 
NT 
ND 
NT 
NT 

NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 

0.042 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 

0.042 
0.031 

12/2.6195 

NO 
NO 
ND 
NO 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
NO 
NO 
NO 
ND 

o.so 
1.5 1.0 
1.5 
l.S 1.0 

O.lS 
5.0 

0.0030 10 
0.0030 10 
0.0030 10 
0.0030 10 
0.0030 10 
0.030 10 

0.0030 :o 
0.0030 10 
0.0030 10 
0.0030 10 
0.0030 10 
0.0030 10 
OJJ030 10 
0.0030 10 
0.0030 10 
0.0030 10 
0.030 10 
0.030 10 
0.30 10 

0.0030 2.0 
0.0030 2.0 
0.0030 2.0 
0.0030 2.0 
0.0030 2.0 
0.0030 2.0 
0.0030 2.0 

0.30 18 
0.30 18 
0.30 18 

0.030 18 
0,030 18 
0.030 18 
0.030 18 
0.30 18 

0.030 18 
1.5 18 

0.030 18 
0.030 18 
0.030 !3 
0.030 18 
0.030 18 
0.030 18 
0.030 ~8 
0.30 18 

0.030 18 
0.030 18 
0.030 18 
0.030 18 

3.0 18 
0.30 18 
0.30 18 

0.030 18 
0.030 18 
0.30 Ul 

ANAL 

12123/95 

12123/9.5 

L212HI9S 
12/28/9.5 
12128/9.5 
12/28/95 
1212.8195 
12/28/9.5 
12/28/9.5 
12/28/9.5 
12128/9.5 
12128/9.5 
12128/9.5 
12/28/95 
12/28/95 
1212&/95 
12128/95 
12128/95 
l2/28/9S 
12!28195 
12/2.8195 
01/03/96 
01~3/96 
01/03/96 
Ol/03J96 
Ol/03/96 
01/03/96 
01/03196 

01/07/96 
01107196 
011lr7/96 
01107./96 
Ol/01196 
01/07196 
01107/96 
01107/96 
01107/96 
01107/96 
01/07196 
01/07/96 
01/07/96 
01/07/96 
01107/96 
01107/96 
01/07/96 
01/07/96 
01/07/96 
01/071Y6 
01/07/96 
01/07/96 
01:01/96 
01107196 
01/07196 
01/07/96 
01/07196 
01/07196 

SI63 
SJ63 
SI63 
SI63 
Slti3 
Slt'i3 

SPEST43/SJ'CBJ 19 
SPF.ST43/SPCB 1!9 
SPEST43/SPCl! I I 9 
SPEST43/SPCB 11.9 
SPEST43/SVCB 11.9 
SPEST43tSPCBI :9 
SPES1'43/SPCBI19 
SPEST43/SPi:D 119 
SPEST43/SPCn1 19 
SPBST43/SPCB119 
SPEST43/SPCB119 
SPEST43/SPCB 119 
SPEST43/SPCB 119 
SPEST43/SPCB I 19 
SPEST43/SPCB I 19 
SPBST43/SPCB119 
SPEST43/SPCBII9 
SPES1'43/SPCB I I 9 
SPEST43/SPCB I 19 
SPEST43/SPC8119 
SPEST43/SPCBII9 
SPES'r43/SPCS I 19 
SPBST43/SPC81 f 9 
SPEST43/SPCB I 19 
SPEST43/SPCBL19 
SPEST43/SPCBI 19 

SMSSYOAI01 
SMSSVOAIOl 
SMSSVOA101 
SMSSVOAIOI 
SMSSVOAHH 
SMSSVOAIOI 
SMSSVOA101 
SMSSVOAlOl 
SMSSVOA101 
SMSSYOA101 
SMSSYOA101 
SMSSVOAIOl 
SMSSVOAIOl 
SMSSYOA101 
SMSSVOAIOl 
SMSSYOA101 
SMSSVOAlOl 
SMSSYOA101 
SMSSYOAlOI 
SMSSVOAIOI 
SMSSVOAlOI 
SMSSVOA101 
.SMSSVOAIOI 
SMSSVOA101 
SMSSVOA101 
SMSSYOAlOI 
SMSSVOAlOI 
SMSSVOAI01 

TOTAL P.02 



Page:21 
\ 

. .~ ID: 9 512 19 3 - o 7 A Collected: 12/15/95 08:00:00 Sample ID: u, x, Y (C53-85) Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

SEMI-VOA/SW846 82708 
Hexachlorocyclopentadiene ND mg/Kg 1.5 18 0 I /07196 SMSSVOAIOI 2 .4.6-Trichlorophenol ND mg/Kg 0.30 18 01107196 SMSSVOA101 2.4 .5-Trichlorophenol ND mg/Kg 0.30 18 01/07/96 SMSSVOAIOI 2-Chloronaphthalene ND mg/Kg 0.030 18 01/07/96 SMSSVOAIOI 2-Nitroaniline ND mg/Kg 0.30 18 01/07/96 SMSSVOA101 Acenaphthy lene ND mg/Kg 0.030 18 01/07/96 SMSSVOAIOI Dimethylphthalate ND mg/Kg 0.030 18 01/07/96 SMSSVOAIOI 2 .6-Dinitrotoluene ND mg/Kg 0.30 18 01107196 SMSSVOA101 Acenaphthene ND mg/Kg 0.030 18 01/07/96 SMSSVOA!Ol 3-Nitroaniline NT mg/Kg 0.30 SMSSVOA101 Dibenzofuran ND mg/Kg 0.030 18 01107196 SMSSVOA101 2.4-Dinitrotoluene ND mg/Kg 0.30 18 01107196 SMSSVOAIOI Fluorene ND mg/Kg 0.030 18 01/07/96 SMSSVOAI01 4-Chlorophenyl-phenylether ND mg/Kg 0.030 18 01/07/96 SMSSVOAIOI Diethylphtha1ate ND mg/Kg 0.030 18 01/07/96 SMSSVOAI01 4-Nitrophenol ND mg/Kg 0.60 18 01/07/96 SMSSVOAI01 4.6-Dinitro-2-methylphenol ND mg/Kg 0.30 18 01/07/96 SMSSVOA!01 n-N itrosodipheny Ia mine ND mg/Kg 0.030 18 01/07/96 SMSSVOAIOI 4-Nitroaniline ND mg/Kg 0.30 18 01107196 SMSSVOAIOI 4-8romophenyl-phenylether ND mg/Kg 0.030 18 01107196 SMSSVOA101 Hexach1orobenzene ND mg/Kg 0.030 18 01107196 SMSSVOAIOI Pentachlorophenol ND mg/Kg 0.30 18 01/07/96 SMSSVOA!OI · 2~.t,_Dinitrophenol ND mg/Kg 0.050 18 01/07/96 SMSSVOAIOI ·-.,.,;<Jdme NT mg/Kg 1.5 SMSSVOA101 

'\ ;j~anthrene ND mg/Kg 0.030 18 01/07/96 SMSSVOAIOI .:'1tracene ND mg/Kg 0.030 18 01107/96 SMSSVOA101 . -n-butylphtha1ate ND mg/Kg 0.30 18 01107/96 SMSSVOAIOI Fluoranthene ND mg/Kg 0.030 18 01107/96 SMSSVOAIOI Pyrene ND mg/Kg 0.030 18 01/07/96 SMSSVOAIOI 8utylbenzylphthalate ND mg/Kg 0.030 18 01107196 SMSSVOAIOI 8enzo( a )anthracene ND mg/Kg 0.030 18 01107/96 SMSSVOAIOI 
Chrysene ND mg/Kg 0.030 18 01107196 SMSSVOAIOI 
3.3 '-Dichlorobenzidine ND mg/Kg 0.30 18 01107/96 SMSSVOA!Ol bis(2-Ethylhexyl)phthalate ND mg/Kg 0.30 18 01/07/96 SMSSVOA!Ol Di-n-octyl phthalate ND mg/Kg 0.30 18 01/07/96 SMSSVOA 10 I · 8enzo(b )fluoranthene ND mg/Kg 0.030 18 01/07/96 SMSSVOAIOI 8enzo(k)tluoranthene ND mg/Kg 0.030 18 01/07/96 SMSSVOA!Ol 
8enzo(a)pyrene ND mg/Kg 0.030 18 01107/96 SMSSVOA!01 lndeno( 1.2 .3-cd)pyrene ND mg/Kg 0.30 18 01/07/96 SMSSVOAIOI 
Benzo(g.h.i)perylene ND mg/Kg 0.30 18 01/07/96 SMSSVOAIOI 
2.3 .4.6-Tetrachlorophenol ND mg/Kg 1.5 18 01/07/96 SMSSVOAI01 
Azobenzene ND mg/Kg 0.030 18 01107/96 SMSSVOAIOI 
Dibenz(a.h)anthracene ND mg/Kg 0.30 18 0!107196 SMSSVOAIOI 

SVOA XT/SW846 3520 12/28/95 N!A 
VOLATILES/SW846 82408 

Dichlorodifluoromethane ND mg/Kg 0.010 50 12/27/95 SMSVOA342 
Chloromethane ND mg/Kg 0.0050 50 12/27/95 SMSVOA342 
lodomethane ND mg/Kg 0.0050 50 12/27/95 SMSVOA342 
Acetone ND mg/Kg 0.0050 50 12/27/95 SMSVOA342 
Bromomethane ND mg/Kg 0.0050 50 12/27/95 SMSVOA342 
Vinyl Chloride ND mg/Kg 0.0050 50 12/27/95 SMSVOA342 
Chloroethane ND mg/Kg 0.0050 50 12/27/95 SMSVOA342 
Trichlorotluoromethane ND mg/Kg 0.0050 50 12/27/95 SMSVOA342 
Freon 113 ND mg/Kg 0.0050 50 12/27/95 SMSVOA342 
Carbon Disulfide ND mg/Kg 0.0050 50 12/27/95 SMSVOA342 
Acrolein ND mg/Kg 0.020 50 12/27/95 SMSVOA342 
Methylene Chloride ND mg/Kg 0.010 50 12/27/95 SMSVOA342 

(' )ichloroethene ND mg/Kg 0.0010 50 12/27195 SMSVOA342 
)ichloroethane ND mg/Kg 0.0010 50 12/27/95 SMSVOA342 

~· . \ !onitrile ND mg/Kg 0.020 50 12/27/95 SMSVOA342 
ns-1.2-Dichloroethene ND mg/Kg 0.0010 50 12/27/95 SMSVOA342 

_nloroform ND mg/Kg 0.0010 50 12/27/95 SMSVOA342 
1.2-Dichloroethane ND mg/Kg 0.0010 50 12/27/95 SMSVOA342 



~ ID: 9512193- 07A 
""'ct<unple ID: U, X, Y ( C 53 - 8 5 ) 

TEST / METHOD 

VOLA TILES/SW846 82408 
Vinyl Acetate 
cis-1.2-0ichloroethene 
2-Butanone (MEK) 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1.2-0ichloropropane 
Oibromomethane 
trans-! ,3-0ichloropropene 
Trichloroethene 
Chlorodibromomethane 
Ethyl Methacrylate 
2-Chloroethylvinyl Ether 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform 
4-Methyi-2-Pentanone (MffiK) 
Tetrachloroethene 
1.1.2.2-Tetrachloroethane 
I ,2-0ibromoethane 
2-Hexanone (MBK) 
1.1.1.2-Tetrachloroethane 
Toluene 

~t~robenzene r !benzene 
\ •• , ..... ,'floichloro-2-Butene 

Styrene 
P/M Xylene 
0-Xylene 
1.2.3-Trichloropropane 
Methyl-tert Butyl Ether 
1.2-0ichlorobenzene 
1.3-0ichlorobenzene 
1.4-0ichlorobeniene 

RESULT 

NO 
NO 
NO 
NO 
ND 
ND 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
ND 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 

Collected: 12/15/95 08: oo: oo 
Matrix: SOIL 

UNITS 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

LIMIT 

0.0050 
0.0010 
0.0050 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0050 
0.0050 
0.0010 
0.0010 
0.0010 
0.0010 
0.0050 
0.0010 
0.0010 
0.0010 
0.0050 
0.0010 
0.0010 
0.0010 
0.0010 

0.010 
0.0010 
0.0020 
0.0010 
0.0010 

0.010 
0.0010 
0.0010 
0.0010 

D F DATE 
ANAL 

50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
so· 12121195 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 
50 12/27/95 

Page:22 

BATCH ID 

SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 
SMSVOA342 



WORKORDER COMMENTS 

DATE 01/08/96 
WORKORDER: 

DEFINITIONSIDATA QUALIFIERS 

The following are definitions, abbreviations, and data qualifiers which 
may have been utilized in your report: 

ND 

D F 
NT 

B 
E 

= 

= 

= 
= 

Analyte "not detected" in analysis at the sample specific 
detection limit. 
Sample "dilution factor" 
Analyte "not tested" per client request. 
Analyte was also detected in laboratory method QC blank. 
Analyte concentration (result) is an estimated value or 
exceeds analysis calibration range. 

I'··""· LIMIT = The minimum amount of the analyte that AAL can detect 
utilizing the specified analysis. 

\ 

Please Note: Multiply the "Limit" value (AAL's Detection Limit) by 
Dilution Factor (D F) to obtain the sample specific 
Detection Limit. 

REPORT COMMENTS 



Chain of Cust( ~)y ~ec;ord 
UbJallno.: )J // j o.e.;, ·' l \) /'··V /' ) 

p... l 'ol J., 

Protect Marillger 1 Contact 'i;J.lLe. D 
1 

( •

10NNe.IJ 

Fax No. "' w " v • v ~- li .~ I 

Samplers: (Signature) - • ., v " • rv"'"' 1 1 

Contract~ Quote-----------

...... /2~ft" ........ 

c:-: '•'.1"'' =~ I 
~~:-------------~· 

COURIER 

7300 JEFFERSON, N.E. \~ 
ALBUQUERQUE. NEW MEXICO 87~ ' 

(505) 345-8984 

3332 WEDGEWOOD 
EL PASO, TEXAS 79925 

(915) 5113-«100 

1910 N. BIG 1>. ..HG 
MIDLAND, TEXAS 79705 

(915) 57G-11UI 

MELOUIADES ALANIS 
6411 LOCAL UNO 

CIUDAD JUAREZ, CHIHUAHUA MEXICO 32320 

........ 

~?I,~, 
Received by: _ r-·. --- . 

Slgnlll&n =-:;:;?~ ~ - .;;A.A 

Pltnted S r;;)~~\ A I\ nm. 

"-.( '.,, 1"'- Compeny f\ "L 
AM...., 

,t.ltw •n•Jysl•, umpl .. •r• to be: 

0 Dl•poHd of (Mfdlllonlll fH) 

0 Stored (30 ct.y• mu) 

0 SIOI8d - 30 d8p (MfdlllonlllfM) 

0 Returned to cu•t-r 



SAIGAI 
1-\1 --JALYfiCAL 
LABORATORI 

Ch~~~ ~f), ~~s~ .. -"fJ 1~,1~ord 

Fu No. - .. ,. - · • 1 , . I I 

Project N•me/ Number_...:• ... •:...:•..~v"-' ..... --.•..:.•-.•---------

Cont,.~Ouote -----------

~~~~-
111M 

I~ p: J?!1' ~ ,,,., "=r 
...._. ReMon 

~ '"····--·"'~-·.•·ttJI. =:~ __ , _____________ ,! ... 
~~------------------------1 ----------------------------------------------------

COURIER 
' 

7300 JEFFERSON, N.E. .r 
ALBUQUERQUE, NEW MEXICO 87\ 

(505) 345-8864 

3332 WEDGEWOOO 1910 N~ BIG~G --
EL PASO, TEXAS N925 MIDLAND, TEXAS H705 

(915) 5113-e000 (915) 510-11111 

MILOUIADES ALANIS 
6411 LOCAL UNO 

CIUDAD JUAREZ, CHIHUAHUA MEXICO 32320 

~,..,..... 

Received IJr: - - .... - ':' -... . .) 

tllgnetuN~ q·0-. < ':x,:tJ\. 
- t ..... . 

Printed ~(" ;;:>\ \ i J" ;I.. \ ' 

!(,') 
eami*IY v\JI..L 
Reeaon 

After an.lysla, umplea are to be: 

D DlapoHd or (additional fM) 

D Stored (30 clays max) 

D Stored - 30 clays (additional , .. , 

D Returned to cualomar 



A~·~AL{iiCAL 
lABORATORIES 
7300 Jefferson. N.E. • Albuquerque. New Mexico 87109 • (505) 345-8964 • FAX (505) 345-7259 

3332 Wedgewood. E-5 • El Paso. Texas 79925 • (915) 593-6000 • FAX (915) 593-7820 

Report Generated: 
January 22, 1996 14:15 CERTIFICATE OF ANALYSIS 

RESULTS BY SAMPLE 

SENT NES I INC. 
TO: 3500 TRINITY DR. 

SUITE C-5 
LOS ALAMOS, NM 87544 

ATTN: DEBORAH O'CONNELL 

WORKORDER # 
WORK ID 
CLIENT CODE 
DATE RECEIVED 

9601140 
MDAM 
NES01 
01118196 

LabiD:9601140-01A 
Sample ID: c- 8, 17 

TEST I METHOD 

% SOLIDS(TCLP XT)EPA 160.3 
TCLP EXTRACTION/TCLP 1311 
TCLP LEAD(FAA)/131117420 

Lead. Pb 

~'··~_'' ,.... "<'i' ... 

•, .~~ ID: 9601140-02A 
Sample ID:T,R (C68-81) 

TEST I METHOD 

% SOLIDS(TCLP XT)EPA 160.3 
TCLP EXTRACTION/TCLP 1311 
TCLP LEAD(FAA)/131117420 

Lead. Pb 

LabiD:9601140-03A 
Sample ID: BB, cc ( C6 o- 91) 

TEST I METHOD 

% SOLIDS(TCLP XT)EPA 160.3 
TCLP EXTRACTION/TCLP 1311 
TCLP LEAD(FAA)/l31117420 

Lead, Pb 

LabiD:9601140-04A 
Sample ID:u,x, Y (C53-85) 

~- 3T I METHOD 

% SOLIDS(TCLP XT)EPA 160.3 

Member: American Cou..:il of 
lndcoendcm Laboraroriu. Inc. 

RESULT 

100.00 
01/18/96 

0.4 

RESULT 

100.00 
01/18/96 

0.1 

RESULT 

100.00 
01/18/96 

ND 

RESULT 

Collected: 12115195 08: oo: oo 
Matrix: SOIL 

UNITS LIMIT D F DATE 
ANAL 

% (Percent) 
N/A 

Page: 1 

BATCH ID 

mg/L 0.10 1.0 01/19/96 TF12 

Collected: 12115195 08:00:00 
Matrix: SOIL 

UNITS LIMIT D F DATE 
ANAL 

% (Percent) 
N/A 

mg/L 0.10 1.0 01/19/96 

Collected: 12115195 08: oo: oo 
Matrix: SOIL 

UNITS LIMIT D F DATE 
ANAL 

% (Percent) 
N/A 

BATCH ID 

TF12 

BATCH ID 

mg/L 0.10 1.0 01/19/96 TF12 

Collected: 12115195 08: oo: oo 
Matrix: SOIL 

UNITS LIMIT D F DATE BATCH ID 
ANAL 

100.00 % (Percent) 

RP.P'Rnnurnn,., ()If' nn.s ,._ErOilT IN LUS nt:AN PULL Jt20UIV-"' Tie Wllln.N C'ON!II.ENT OP AAL. 
TJII~ llF.P'tlRT MAY NUT BE U~P.D IN ANY MANNF.A BY THE C"l.lllNT Oa ANY OTIIBR THUtD PAIII:TY TO CLAIM 

PAUD\.'I:T E.Nf)Oil:"'EM.ItNT av Ttca NATIONAL LA801lATOilY VOLUNTAAY ACO.I!DI rATION raaoaAM. 



~:-JID:9601140-04A 
Sample ID:u,x, Y (C53-85) 

TEST / METHOD 

TCLP EXTRACTION/TCLP 1311 
TCLP LEAD(FAA)/131117420 

Lead. Pb 

RESULT 

01118/96 

0.9 

Page:2 

Collected: 12/15/95 08:00:00 
Matrix: SOIL 

UNITS LIMIT D F DATE BATCH ID 
ANAL 

NIA 

mg/L 0.10 1.0 01/19/96 TF12 



WORKORDER COMMENTS 

DATE 01/22/96 
WORKORDER: 

DEFINITIONS/DATA QUALIFIERS 

The following are definitions, abbreviations, and data qualifiers which 
may have been utilized in your report: 

ND 

D F 
NT 

B 
E 

LIMIT 

= Analyte "not detected" in analysis at the sample specific 
detection limit. 

= Sample "dilution factor" 
Analyte "not tested" per client request. 

= Analyte was also detected in laboratory method QC blank. 
Analyte concentration (result) is an estimated value or 
exceeds analysis calibration range. 
The minimum amount of the analyte that AAL can detect 
utilizing the specified analysis. 

Please Note: Multiply the "Limit" value (AAL's Detection Limit) by 
Dilution Factor (D F) to obtain the sample specific 
Detection Limit. 

REPORT COMMENTS 



Client • ,,,w .r • ,.., .. _ ~ • «< rt 

ProJect Name I Number...,>.;• •!..l•~vc..;..• ..:.'-tlf..I'L..II----------

Conlract~Quote ------------

-,. 

lftlecl ....... ''I_~ ..... ~"'''"""" II 

.. on IL ~'ft" 
Aeeeon 

Samplers: (Signa lure} - r ·a v -r 1vo•~ 1 1 

7JOO JEFFERSON, N.E. 
Al8UQU£ROUE, NEW MEXICO a· 

(505) 345-8964 

3332 WEDGEWOOO 
EL PASO, TEXAS 79925 

(915) 593-6000 

1910 N. BIG SPRIUG 
MIDLAND, TEXAS 79705 

(915) 570.1116 

MELQUIADES ALANIS 
6411 LOCAL UNO 

CIUDAO JUAREZ, CHIHUAHUA MEXICO 32320 

Remarlce 

0 

~Recelvedby: 
~ VL ~·1 , t!=/v"' ,}.~ ~ttrfo> ~--~ Time Prlnlod :s.o~ 

L/!Jb~ 
Company ML 
R•ason 
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~·=-------------------------------------- 0 Dlepoaed ol (additional lee) 

0 Stored (30 daya max) 
~~·~-------------------------------------_J 
eclel ktetrucllone: ----------------------------------j 

LABORATORY 

0 Stored over 30 deya (•ddlllonel lee) 

0 n~turn~d to CU~Iorn•r 



Ch~~~ ~~~~s:\,~YJ~~~ord 

Telephone No. .. • •• 1 •1 , 

Fax No. (, • • • - • - - , r 1"1 I I 

Samplers: 

7300 J(Ff[RSON, N.E. 
ALBUQUERQUE, NEW MEXICO 11 ( 

(505) 345-8964 ' 

3332 WEDGEWOOO 
EL PASO, TEXAS 79925 

(Ill&) 5113-6000 

MELQUIADES ALANIS 
6411 LOCAL UNO 

CIUDAD JUAREZ, CHIHUAHUA MEXICO 32320 

It o.~e~t·t;l.:,... ·-pie~ I•' TJPe . · ~ '• : TJPe/lbe of C:.Uiner 
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0 

• · . ·. • 0 &torad over 30 dep (addlllonal fee) '.· 4 '.1 I . 

' ':'' 0 . Aet.;,;.d lo cuelomer ·. · 

'~ .: ·.::·::.:.·:.·. . . . ..~ .. '. ..,... \ J Joi • . LABORATORY • .:' : .. • · •.. ~ .t-t ,., .. ··~·: · •:··· /':·i !~ !; ,'-'•li•,:;rJ.~::~:J:. ·:'?-~,:'~(:-:-:'.' ': ~·: ' ·. · 
1
' • ... •• ,. .••.• , . .... '#\1'· '_;lt': .J ..... •0

1',; \ ... ,,.,,~ ..... :.~ '·'· ..... ''·· •
1

• , ... 
4 

... 

'I' .. ' 
~. ' 

' .. 

•! . 

. I 

·.c. I .. . , . . . ,.·.,. 



\ -- '\ .'~ '· 
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1-\NALlfiCAL 
LP,BORATORIES 
7300 Jefferson. N.E. • Albuquerque. New Mexico 87109 • (505) 345-8964 • FAX (505) 345-7259 
3332 Wedgewood. E-5 • El Paso. Texas 79925 • (915) 593-6000 • FAX (915) 593-7820 

Report Generated: 
January 23, 1996 15:32 CERTIFICATE OF ANALYSIS 

RESULTS BY SAMPLE 

SENT NES I INC. 
TO: 3500 TRINITY DR. 

SUITE C-5 
LOS ALAMOS, NM 87544 

ATTN: DEBORAH O'CONNELL 

LabiD: 9601044-0lA 
Samp~ID:CELLS 14,22,26,45,78,78A 

TEST / METHOD 

ARSENIC (GFAA)/SW846 7060 
Arsenic, As 

CVAA Hg XT/SW846 7471 
ICP DIG/SW 846 3050 
PEST /PCB /SW846 8080A 

~,tqrin 
' ' ;:1-BHC 

.:"':~BHC 
~~mma-BHC (lindane) 
delta-BHC 
Chlordane 
4.4'-DDD 
4,4'-DDE 
4.4'-DDT 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor Epoxide 
Methoxychlor 
Endosulfan Sulfate 
Toxaphene 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

PEST/PCB XT/SW846 3520 
RCRA MET ALS(ICP)SW846 60 I 0 

Arsenic. As 
Barium. Ba 
Cadmium. Cd 
Chromium. Cr 
Lead, Pb 
Mercury. Hg 
<;"~lenium, Se r !r,Ag 

\ ,. VOA/SW846 82708 
.. -N itrosodimethy !amine 
Pyridine 
Aniline 

RESULT 

3.45 
01116/96 
01/09/96 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.16 
0.13 

01/08/96 

NT 
1150 
23.8 
!9.8 
1860 
2.88 
!0.3 
12.8 

ND 
ND 
ND 

WORKORDER # 
WORK ID 
CLIENT CODE 
DATE RECEIVED 

9601044 
TA-9 
NESOl 
01/05/96 

Collected: Ol/04/96 14: oo: oo 
Matrix: SOIL 

UNITS 

mg/Kg 
N/A 
NIA 

mg/Kg 
mg!Kg 
mg/Kg 
mg!Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

NIA 

mg/Kg 
mg/Kg · 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 

LIMIT D F DATE 
ANAL 

0.25 2.0 

0.0030 10 
0.0030 10 
0.0030 10 
0.0030 10 
0.0030 10 

0.030 10 
0.0030 10 
0.0030 10 
0.0030 10 
0.0030 10 
0.0030 10 
0.0030 10 
0.0030 10 
0.0030 10 
0.0030 10 
0.0030 10 

0.030 10 
0.030 10 

0.30 10 
0.0030 2.0 
0.0030 2.0 
0.0030 2.0 
0.0030 2.0 
0.0030 2.0 
0.0030 2.0 
0.0030 2.0 

5.0 
0.50 1.0 
0.15 1.0 

1.0 1.0 
1.0 1.0 

0.15 4.0 
2.5 1.0 
1.0 1.0 

0.30 1.8 
0.30 1.8 
0.30 1.8 

01/22/96 

01118/96 
01/18/96 
01118/96 
01/18/96 
01/18/96 
01/18/96 
01/18/96 
01/18/96 
01/18/96 
01/18/96 
01/18/96 
01/18/96 
01/18/96 
01/18/96 
01/18/96 
01/18/96 
01/18/96 
01/18/96 
01/18/96 
01/18/96 
01/18/96 
01/18/96 
01/18/96 
01/18/96 
01/18/96 
01/18/96 

01/17/96 
01/17/96 
01/17/96 
01/17/96 
01/16/96 
01/17/96 
01/17/96 

01/21/96 
01/21/96 
01/21/96 

Member: American Council of 
lndcDOndent Laboratories. Inc. 

IJtP.PitOilUCTlON OF nus JtEJ'IORT IN LEIS THAN PULL REQUIRPJI TME Wlli'TT'EN C'ON~EJiiiT OP AAL Tlfl~ llEPnlftT MAY NU"f BE U~I!.O IN ANY MANNfi.ll IIY THE CLIENT Oil ANY OTHER TIIUI;O PARTY TO CLAIM 
PAUDUC:T E.NDOA!SEMF.NT 8Y TH2 NATIOHAL LAAOAATOilY VOLUNTARY ACC21i.DUATION ..aOORAN. 

Page: 1 

BATCH ID 

SGSI65 

SPEST44/SPCB 120 
SPEST44/SPCB120 
SPEST44/SPCB120 
SPEST44/SPCB120 
SPEST44/SPCB 120 
SPEST44/SPCB120 
SPEST44/SPCB120 
SPEST44/SPCB 120 
SPEST44/SPCB 120 
SPEST44/SPC8120 
SPEST44/SPCB120 
SPEST44/SPCB120 
SPEST44/SPCBUO 
SPEST44/SPCB120 
SPEST44/SPCB 120 
SPEST44/SPCB 120 
SPEST44/SPCB120 
SPEST44/SPCB120 
SPEST 44/SPCB 120 
SPEST44/SPCB120 
SPEST44/SPCB 120 
SPEST44/SPCB120 
SPEST 44/SPCB120 
SPEST 44/SPCB 120 
SPEST 44/SPCB 120 
SPEST44/SPCB 120 

SI65,SCV86 
SI65,SCV86 
SI65,SCV86 
SI65.SCV86 
SI65,SCV86 
SI65.SCV86 
SI65,SCV86 
SI65,SCV86 

SMSSVOA102 
SMSSVOA102 

SMSSVO.::s. 
1[ ~ 
~ '1.-
~ .,· 



ID:9601044-01A 
"'31lmple ID: CELLS 14 I 22 I 26 I 45 I 78, 78A 

TEST / METHOD 

SEMI-VOAISW846 82708 
his(2-Chloroethvl) Ether 
2-Chloropheno( 
1.3-Dichlorobenzene 
I A-Dichlorobenzene 
Phenol 
1.2-Dichlorobenzene 
Benzyl Alcohol 
bis(2-Chloroisopropyl) Ether 
2-Methylphenol I 0-Cresol 
Hexachloroethane 
n-Nitroso-di-n-propylamine 
Nitrobenzene 
314 Methylphenol I M/P-Cresol 
lsophorone 
2-Nitrophenol 
bis(2-Chloroethoxy) Methane 
2 .4-Dimethy !phenol 
1,2.4-Trichlorobenzene 
Naphthalene 
Benzoic Acid 
2,4-Dichlorophenol 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methylnaphthalene 

rc·:~!Jloro-3-methylphenol 
·.. ~/.chlorocyclopentadtene 
' ,;~6-Trichlorophenol 

2.4.5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Acenaphthylene 
Dimethylphthalate 
2.6-Dinitrotoluene 
Acenaphthene 
3-Nitroaniline 
Dibenzofuran 
2.4-Dinitrotoluene 
Fluorene 
4-Chlorophenyl-phenylether 
Diethylphthalate 
4-Nitrophenol 
4,6-Dinitro-2-methylphenol 
n-Nitrosodiphenylamine 
4-Nitroaniline 
4-B romopheny 1-pheny !ether 
Hexachlorobenzene 
Pentachlorophenol 
2.4-Dinitrophenol 
Benzidine 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
Benzo(a)anthracene 
Chrysene 
l 3 · -Dichlorobenzidine 

, "2-Ethylhexyl)phthalate 
~ -occyl phthalate 

,, _,,zo(b )tluoranthene 
Benzo(k)tluoranthene 
Benzo(a)pyrene 

RESULT 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NT 

0.61 
ND 
1.9 

0.19 
0.11 
ND 

0.13 
0.23 
ND 
ND 
ND 

0.38 
SEE NOTE 

0.13 

Collected: 01/04/96 14: oo: oo 
Matrix: SOIL 

UNITS 

mgiKg 
mg/Kg 
mgiKg 
mgiKg 
mgiKg 
mgiKg 
mgiKg 
mgiKg 
mgiKg 
mgiKg 
mg/Kg 
mgiKg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mgiKg 
mg/Kg 
mgiKg 
mgiKg 
mgiKg 
mg/Kg 
mg/Kg 
mgiKg 
mg/Kg 
mg!Kg 
mg/Kg 
mg!Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mgiKg 
mg/Kg 
mg/Kg 
mg/Kg 
mgiKg 
mgiKg 
mgiKg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mgiKg 
mg/Kg 
mg/Kg 
mg/Kg 
mg!Kg 
mg/Kg 
mg/Kg 
mgiKg 
mgiKg 
mg/Kg 
mgiKg 
mgiKg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

LIMIT 

0.030 
0.030 
0.030 
0.030 
0.30 

0.030 
1.5 

0.030 
0.030 
0.030 
0.030 
0.030 
0.030 
0.030 
0.30 

0.030 
0.030 
0.030 
0.030 

3.0 
0.30 
0.30 

0.030 
0.030 
0.30 

1.5 
0.30 
0.30 

0.030 
0.30 

0.030 
0.030 
0.30 

0.030 
0.30 

0.030 
0.30 

0.030 
0.030 
0.030 
0.60 
0.30 

0.030 
0.30 

0.030 
0.030 
0.30 

0.050 
1.5 

0.030 
0.030 
0.30 

0.030 
0.030 
0.030 
0.030 
0.030 
0.30 
0.30 
0.30 

0.030 
0.030 
0.030 

D F DATE 
ANAL 

1.8 01121196 
1.8 01121196 
I. 8 0 I 12 I 196 
1.8 01121196 
1.8 01/21/96 
1.8 01121196 
I. 8 0 1 /2 1/96 
1.8 01121196 
1.8 01121/96 
1.8 01121196 
1.8 01121/96 
1.8 01121196 
1.8 01121196 
1.8 01/21/96 
1.8 0 I 121196 
1.8 01121196 
1.8 01121196 
1.8 01121196 
1.8 01121196 
1.8 01/21/96 
1.8 0 I 121196 
1.8 01121/96 
1.8 01/21196 
1.8 01121/96 
1.8 01/21/96 
1.8 01/21/96 
1.8 01/21/96 
1.8 01/21/96 
1.8 01/21/96 
1.8 01/21/96 
1.8 01/21/96 
1.8 01/21/96 
1.8 01121196 
1.8 01121196 
1.8 01121196 
1.8 01121196 
1.8 01121196 
1.8 0 I 121196 
1.8 0 I 121196 
1.8 01121196 
1.8 01121/96 
1.8 01/21/96 
1.8 01/21/96 
1.8 01/21/96 
1.8 01/21/96 
1.8 01121196 
1.8 01121196 
1.8 01121/96 

1.8 01/21/96 
1.8 01/21/96 
1.8 01/21/96 
1.8 01/21/96 
1.8 01/21/96 
1.8 01/21196 
1.8 01/21196 
1.8 01/21/96 
1.8 01/21/96 
1.8 01121196 
1.8 01/21/96 
1.8 01121/96 

1.8 01/21/96 

Page:2 

BATCH ID 

SMSSVOAI02 
SMSSVOA102 
SMSSVOAI02 
SMSSVOA102 
SMSSVOA102 
SMSSVOAI02 
SMSSVOA102 
SMSSVOA102 
SMSSVOAI02 
SMSSVOA102 
SMSSVOA102 
SMSSVOAI02 
SMSSVOAI02 
SMSSVOAI02 
SMSSVOA102 
SMSSVOA102 
SMSSVOA102 
SMSSVOA102 
SMSSVOA102 
SMSSVOA102 
SMSSVOA102 
SMSSVOA102 
SMSSVOA102 
SMSSVOA102 
SMSSVOA102 
SMSSVOA102 
SMSSVOA102 
SMSSVOA102 
SMSSVOAI02 
SMSSVOA102 
SMSSVOAI02 
SMSSVOA102 
SMSSVOA102 
SMSSVOA102 
SMSSVOA102 
SMSSVOA102 
SMSSVOA102 
SMSSVOA102 
SMSSVOA102 
SMSSVOA102 
SMSSVOA102 
SMSSVOA102 
SMSSVOAI02 
SMSSVOA102 
SMSSVOA102 
SMSSVOA102 
SMSSVOAI02 
SMSSVOA102 
SMSSVOAI02 
SMSSVOAI02 
SMSSVOAI02 
SMSSVOA102 
SMSSVOA102 
SMSSVOA102 
SMSSVOA102 
SMSSVOA102 
SMSSVOA102 
SMSSVOAI02 
SMSSVOA102 
SMSSVOAI02 
SMSSVOA102 
SMSSVOA102 
SMSSVOAI02 



Page:3 

ID:9601044-01A Collected: 01/04/96 14:00:00 
wample ID: CELLS 14,22,26,45,78,78A Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

SEMI-VOA/SW846 82708 
lmleno( 1.2.3-cd)pyrene ND mg/Kg 0.30 1.8 01/21196 SMSSVOAI02 
Benzo(g.h. i)perylene ND mg/Kg 0.30 1.8 01121196 SMSSVOAI02 
2 .3 .4. 6-T etrach lo rophenol ND mg/Kg 1.5 1.8 01121/96 SMSSVOAI02 
Azobenzene ND mg/Kg 0.030 1.8 01121196 SMSSVOAI02 
Dioenz(a.h)anthracene ND mg/Kg 0.30 1.8 01121/96 SMSSVOAI02 

SVOA XT/SW846 3520 01/17/96 NIA 

LabiD: 9601044-01B Collected: 01/04/96 14:00:00 
Sample ID: CELLS 14,22,26,45,78,78A Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES/SW846 82408 
Dichloroditluoromethane ND mg/Kg 0.010 50 01118/96 SMSVOA344 
Chloromethane ND mg/Kg 0.0050 50 01118/96 SMSVOA344 
Iodomethane ND mg/Kg 0.0050 50 01118/96 SMSVOA344 
Acetone 5.2 mg/Kg 0.0050 50 01/18/96 SMSVOA344 
Bromomethane ND mg/Kg 0.0050 50 01118/96 SMSVOA344 
Vinyl Chloride ND mg/Kg 0.0050 50 01118/96 SMSVOA344 

-'"::, •oroethane ND mg/Kg 0.0050 50 01/18/96 SMSVOA344 
~,":-hlorotluoromethane ND mg/Kg 0.0050 50 01118/96 SMSVOA344 

_,,;~:on 1 13 ND mg/Kg 0.0050 50 01118/96 SMSVOA344 
'-arbon Disultide ND mg/Kg 0.0050 50 01118/96 SMSVOA344 
Acrolein ND mg/Kg 0.020 50 01118/96 SMSVOA344 
Methvlene Chloride ND mg/Kg 0.010 50 01/18/96 SMSVOA344 
1, I -Dichloroethene ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
1. I -Dichloroethane ND mg/Kg 0.0010 50 01118/96 SMSVOA344 
Acrylonitrile ND mg/Kg 0.020 50 01118/96 SMSVOA344 
trans- I .2-Dichloroethene ND mg/Kg 0.0010 50 01118/96 SMSVOA344 
Chloroform ND mg/Kg 0.0010 50 01118/96 SMSVOA344 
I .2-Dichloroethane ND mg/Kg 0.0010 50 01118/96 SMSVOA344 
Vinyl Acetate ND mg/Kg 0.0050 50 01118/96 SMSVOA344 
cis- I ,2-Dichloroethene ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
2-Butanone (MEK) 0.45 mg/Kg 0.0050 50 01/18/96 SMSVOA344 
1. I, I -Trichloroethane ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
Carbon Tetrachloride ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
Bromodichloromethane ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
I ,2-Dichloropropane ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
Dibromomethane ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
trans- I .3-Dichloropropene ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
Trichloroethene ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
Chlorodibromomethane ND mg/Kg 0.0010 50 01118/96 SMSVOA344 
Ethyl Methacrylate ND mg/Kg 0.0050 50 01/18/96 SMSVOA344 
2-Chloroethylvinyl Ether ND mg/Kg 0.0050 50 01118/96 SMSVOA344 
I. I ,2-Trichloroethane ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
Benzene ND mg/Kg 0.0010 50 01118/96 SMSVOA344 
cis- I ,3-Dichloropropene ND mg/Kg 0.0010 50 01118/96 SMSVOA344 
Bromoform ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
4-Methyl-2-Pentanone (MIBK) ND mg/Kg 0.0050 50 01/18/96 SMSVOA344 
Tetrachloroethene ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
I, I .2.2-Tetrachloroethane ND mg/Kg 0.0010 50 01118/96 SMSVOA344 
I .2-Dibromoethane ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
2-Hexanone (MBK) ND mg/Kg 0.0050 50 01/18/96 SMSVOA344 

r ' . 1.2-Tetrachloroethane ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
1ene 0.10 mg/Kg 0.0010 50 01/18/96 SMSVOA344 

,,orobenzene ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
cthylbenzene 0.050 mg/Kg 0.0010 50 01/18/96 SMSVOA344 
I ,4-Dichloro-2-Butene ND mg/Kg 0.010 50 01/18/96 SMSVOA344 



Page:4 

... " ID: 9 6 o 1 0 4 4 - 0 1 B Collected: 01104196 14:00:00 
Sample ID: CELLS 14,22,26,45,78,78A Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES/SW846 82408 
Styrene ND mg/Kg 0.0010 50 01118/96 SMSVOA344 
P/M Xylene 0.18 mg/Kg 0.0020 50 01118/96 SMSVOA344 
0-Xylene 0.066 mg/Kg 0.0010 50 01118/96 SMSVOA344 1.2.3-Trichloropropane ND mg/Kg 0.0010 50 01118/96 SMSVOA344 
Methyl-ten Butyl Ether ND mg/Kg 0.010 50 01/18/96 SMSVOA344 
1.2-Dichlorobenzene ND mg/Kg 0.0010 50 01118/96 SMSVOA344 
1.3-Dichlorobenzene ND mg/Kg 0.0010 50 01118/96 SMSVOA344 
I A-Dichlorobenzene ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 

LabiD:9601044-02A Collected: 01104196 14:00:00 
Sample ID: CELLS 39,40,46,47,52,53, .. Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

ARSENIC (GFAA)/SW846 7060 
Arsenic. As 3.62' mg/Kg 0.25 2.0 01122/96 SGSI65 

CVAA Hg XT/SW846 7471 01/10/96 N/A 
ICP DIG/SW 846 3050 01/09/96 N/A 
Pf.:~-r/PCB /SW846 8080A 

ND mg/Kg 0.0030 5.0 01/18/96 SPEST44/SPCB120 '·'''" 
~:.-BHC ND mg/Kg 0.0030 5.0 01/18/96 SPEST44/SPCB 120 

.. ~iii-BHC ND mg/Kg 0.0030 5.0 01/18/96 SPEST44/SPCB120 
gamma-BHC (lindane) ND mg/Kg 0.0030 5.0 01118/96 SPEST 44/SPCB 120 
delta-BHC ND mg/Kg 0.0030 5.0 01/18/96 SPEST44/SPCB 120 
Chlordane ND mg/Kg 0.030 5.0 01118/96 SPEST44/SPCBI20 
4.4'-DDD ND mg/Kg 0.0030 5.0 01118/96 SPEST44/SPCB120 
4.4'-DDE ND mg/Kg 0.0030 5.0 01118/96 SPEST44/SPCB120 
4.4'-DDT ND mg/Kg 0.0030 5.0 01118/96 SPEST44/SPCB120 
Dieldrin ND mg/Kg 0.0030 5.0 01118/96 SPEST44/SPCB 120 
Endosulfan I ND mg/Kg 0.0030 5.0 01/18/96 SPEST44/SPCB120 
Endosulfan II ND mg/Kg 0.0030 5.0 01118/96 SPEST44/SPCB120 
Endrin ND mg/Kg 0.0030 5.0 01/18/96 SPEST44/SPCBI20 
Endrin Aldehyde ND mg/Kg 0.0030 5.0 01/18/96 SPEST44/SPCBI20 
Heptachlor ND mg/Kg 0.0030 5.0 01/18/96 SPEST44/SPCBI20 
Heptachlor Epoxide ND mg/Kg 0.0030 5.0 01/18/96 SPEST44/SPCB 120 
Methoxychlor ND mg/Kg 0.030 5.0 01/18/96 SPEST44/SPCBI20 
Endosultim Sulfate ND mg/Kg 0.030 5.0 01/18/96 SPEST44/SPCBI20 
Toxaphene ND mg/Kg 0.30 5.0 01/18/96 SPEST44/SPCBI20 
PCB-1016 ND mg/Kg 0.0030 1.0 01118/96 SPEST 44/SPCB 120 
PCB-1221 ND mg/Kg 0.0030 1.0 01118/96 SPEST44/SPCBI20 
PCB-1232 ND mg/Kg 0.0030 1.0 01118/96 SPEST44/SPCB120 
PCB-1242 ND mg/Kg 0.0030 1.0 01/18/96 SPEST44/SPCBI20 
PCB-1248 ND mg/Kg 0.0030 1.0 01/18/96 SPEST44/SPCB120 
PCB-1254 0.020 mg/Kg 0.0030 1.0 01/18/96 SPEST44/SPCB120 
PCB-1260 0.012 mg/Kg 0.0030 1.0 01/18/96 SPEST44/SPCB 120 

PEST /PCB XT /SW846 3520 01108/96 N/A 
RCRA METALS(ICP)SW846 6010 

Arsenic. As NT mg/Kg 5.0 SI65.SCV85 
Barium. Ba 810 mg/Kg 0.50 1.0 01117/96 SI65,SCV85 
Cadmium. Cd 3.77 mg/Kg 0.15 1.0 01117/96 SI65,SCV85 
Chromium. Cr 12.8 mg/Kg 1.0 1.0 01117/96 SI65.SCV85 
Lead. Pb 213 mg/Kg 1.0 1.0 01/17/96 SI65.SCV85 
Mercury, Hg ND mg/Kg 0.15 1.0 01/12/96 SI65.SCV85 

( 'lium. Se 4.5 mg/Kg 2.5 1.0 01/17/96 SI65.SCV85 
;r, Ag 64.1 mg/Kg 1.0 1.0 01/17/96 SI65,SCV85 

. ~·...:MI-VOA/SW846 82708 
n-N itrosod imethy Ia mine ND mg/Kg 0.30 1.6 01121196 SMSSVOA102 
Pyridine ND mg/Kg 0.30 1.6 01/21/96 SMSSVOA102 



Page: 5 
~ JID:9601044-02A Collected: 01/04/96 14:00:00 .nple ID: CELLS 39,40,46,47,52,53, .. Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

.SEMI-VOA/SW846 82708 
Aniline 

ND mg/Kg 0.30 !.6 01121/96 SMSSVOAI02 
his(2-Chloroc:thyl) Ether ND mg/Kg 0.030 !.6 01/21/96 SMSSVOAI02 
2-Chlorophenol 

ND mg/Kg 0.030 !.6 01/21196 SMSSVOAI02 
I .3-Dichlorobenzene ND mg/Kg 0.030 !.6 01121196 SMSSVOAI02 
I A-Dichlorobenzene ND mg/Kg 0.030 !.6 01/21/96 SMSSVOAI02 
Phenol 

ND mg/Kg 0.30 !.6 01121/96 SMSSVOAI02 
1.2-Dichlorobenzene ND mg/Kg 0.030 !.6 01/21196 SMSSVOAI02 
Benzvl Alcohol ND mg/Kg 1.5 !.6 01/21/96 SMSSVOAI02 
bis(2:Chloroisopropyl) Ether ND mg/Kg 0.030 !.6 01121/96 SMSSVOAI02 
2-Methylphenol I 0-Cresol ND mg/Kg 0.030 !.6 01121/96 SMSSVOAI02 
Hexachloroethane ND mg/Kg 0.030 1.6 01121196 SMSSVOAI02 
n-Nitroso-di-n-propylamine ND mg/Kg 0.030 1.6 01/21196 SMSSVOAI02 
Nitrobenzene 

ND mg/Kg 0.030 1.6 01/21196 SMSSVOAI02 
314 Methylphenol I M/P-Cresol ND mg/Kg 0.030 1.6 01/21/96 SMSSVOAI02 
Isophorone 

ND mg/Kg 0.030 1.6 01/21196 SMSSVOAI02 
2-Nitrophenol 

ND mg/Kg 0.30 1.6 01/21196 SMSSVOAI02 
bis(2-Chloroethoxy) Methane ND mg/Kg 0.030 1.6 01/21196 SMSSVOAI02 
2.4-Dimethylphenol ND mg/Kg 0.030 1.6 01/21/96 SMSSVOAI02 
1.2.4-Trichlorobenzene ND mg/Kg 0.030 1.6 01/21/96 SMSSVOAI02 
Naphthalene ND mg/Kg 0.030 1.6 01/21/96 SMSSVOA102 
Benzoic Acid ND mg/Kg 3.0 1.6 01/21196 SMSSVOAI02 
2. 4-Dichlorophenol ND mg/Kg 0.30 1.6 01/21196 SMSSVOA102 
4-Chloroaniline ND mg/Kg 0.30 1.6 01121/96 SMSSVOAI02 
Hexachloroburadiene ND mg/Kg 0.030 1.6 01/21/96 SMSSVOAI02 

'1ethy !naphthalene ND mg/Kg 0.030 . 1.6 01/21/96 SMSSVOAI02 
__ .:; . .hloro-3-methylphenol ND mg/Kg 0.30 1.6 01/21/96 SMSSVOAI02 

:~o:.chlorocyclopenradiene ND mg/Kg 1.5 !.6 01/21196 SMSSVOAI02 
\ _:}·~u-Trichlorophc:nol ND mg/Kg 0.30 1.6 01121196 SMSSVOAI02 

2.4.5-Trichlorophenol ND mg/Kg 0.30 1.6 01121196 SMSSVOAI02 
2-Chloronaphthalene ND mg/Kg 0.030 1.6 0!121196 SMSSVOAI02 
2-Nitroaniline ND mg/Kg 0.30 1.6 01121196 SMSSVOAI02 
Acenaphthylene ND mg/Kg 0.030 !.6 01/21196 SMSSVOAI02 
Dimethylphthalate ND mg/Kg 0.030 1.6 01/21196 SMSSVOAI02 
2 .6-Dinitrotoluene ND mg/Kg 0.30 1.6 01121/96 SMSSVOAI02 
Acenaphthene 

ND mg!Kg 0.030 1.6 01121/96 SMSSVOA102 
3-Nitroaniline ND mg/Kg 0.30 1.6 01/21/96 SMSSVOAI02 
Dibenzofuran ND mg/Kg 0.030 1.6 01121/96 SMSSVOA102 
2.4-Dinitrotoluene ND mg/Kg 0.30 1.6 01121/96 SMSSVOAI02 
Fluorene 

ND mg/Kg 0.030 1.6 01121/96 SMSSVOAI02 
4-Chlorophenyl-phenylether ND mg/Kg 0.030 !.6 01/21196 SMSSVOA102 
Diethylphthalate ND mg/Kg 0.030 !.6 01121196 SMSSVOAI02 
4-Nitrophenol ND mg!Kg 0.60 1.6 01121/96 SMSSVOAI02 
4,6-Dinitro-2-methylphenol ND mg/Kg 0.30 1.6 01/21/96 SMSSVOAI02 
n-N itrosodipheny I amine ND mg/Kg 0.030 1.6 01/21196 SMSSVOAI02 
4-Nitroaniline ND mg/Kg 0.30 1.6 01121196 SMSSVOAI02 
4-Bromophenyl-phenylether ND mg/Kg 0.030 1.6 01/21196 SMSSVOAI02 
Hexachlorobenzene ND mg/Kg 0.030 1.6 01121196 SMSSVOAI02 
Pentachlorophenol ND mg/Kg 0.30 1.6 01/21/96 SMSSVOAI02 
2. 4-Dinitrophenol ND mg/Kg 0.050 !.6 01/21/96 SMSSVOA102 
Benzidine NT mg/Kg 1.5 SMSSVOAI02 
Phenanthrene ND mg/Kg 0.030 !.6 01121196 SMSSVOAI02 
Anthracene ND mg/Kg 0.030 1.6 01/21196 SMSSVOAI02 
Di-n-burylphthalate ND mg/Kg 0.30 1.6 01121/96 SMSSVOA102 
Fluoramhene ND mg/Kg 0.030 1.6 01/21/96 SMSSVOAI02 
Pyrene ND mg/Kg 0.030 1.6 01/21196 SMSSVOA102 
Butylbenzylphthalate ND mg/Kg 0.030 1.6 01/21/96 SMSSVOAI02 
Benzo(a)anthracene ND mg/Kg 0.030 !.6 01121196 SMSSVOAI02 
C'hrysene 0.11 mg/Kg 0.030 !.6 01121/96 SMSSVOAI02 '-Dichlorobenzidine ND mg/Kg 0.30 !.6 01121196 SMSSVOAI02 /' '

1 -Ethylhexyl)phthalate ND mg/Kg 0.30 1.6 01/21196 SMSSVOA102 ctyl phthalate ND mg/Kg 0.30 !.6 01121196 SMSSVOAI02 
\ .J(b )tluoranthene 0.13 mg/Kg 0.030 1.6 01121196 SMSSVOA102 

'bc:nzo(k)tluoranthene SEE NOTE mg/Kg 0.030 SMSSVOA102 



Page:6 

'JID:9601044-02A Collected: 01104196 14:00:00 
Sample ID: CELLS 39,40,46,47,52,53, .. Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

SEMI-VOA/SW846 82708 
Benzo(a)pyrene ND mg/Kg 0.030 1.6 01121196 SMSSVOAI02 lndeno( 1.2 .3-cd)pyrene ND mg/Kg 0.30 1.6 01/21/96 SMSSVOAI02 Benzolg .h. i)perylene ND mg/Kg 0.30 1.6 01/21/96 SMSSVOAI02 2.3 .4.6-Tetrachlorophenol ND mg/Kg 1.5 1.6 01121196 SMSSVOAI02 Azobenzene ND mg/Kg 0.030 1.6 01/21/96 SMSSVOA102 Dibenz(a.h)amhracene ND mg/Kg 0.30 1.6 01/21196 SMSSVOAI02 SVOA XT/SW846 3520 01117/96 N/A 

LabiD:9601044-02B Collected: 01104196 14:00:00 
Sample ID: CELLS 39,40,46,47,52,53, Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES/SW846 82408 
Dichloroditluoromethane ND mg/Kg 0.010 50 01/18/96 SMSVOA344 Chloromethane ND mg/Kg 0.0050 50 01/18/96 SMSVOA344 lodomethane ND mg/Kg 0.0050 50 01/18/96 SMSVOA344 Acetone 5.5 mg/Kg 0.0050 50 01/18/96 SMSVOA344 

.--';c~omethane ND mg/Kg 0.0050 50 01/18/96 SMSVOA344 , ·1 Chloride ND mg/Kg 0.0050 50 01/18/96 SMSVOA344 
.~fo0roethane ND mg/Kg 0.0050 50 01/18/96 SMSVOA344 

• nchlorotluoromethane ND mg/Kg 0.0050 50 01/18/96 SMSVOA344 
Freon 113 ND mg/Kg 0.0050 50 01/18/96 SMSVOA344 
Carbon Disultide ND mg/Kg 0.0050 50 01/18/96 SMSVOA344 
Acrolein ND mg/Kg 0.020 50 01/18/96 SMSVOA344 Methylene Chloride ND mg/Kg 0.010 50 01/18/96 SMSVOA344 
1.1-Dichloroethene 0.058 mg/Kg 0.0010 50 01/18/96 SMSVOA344 
1.1-Dichloroethane ND mg/Kg 0.0010 50 01118/96 SMSVOA344 
Acrvlonitrile ND mg/Kg 0.020 50 01/18/96 SMSVOA344 
trans-1.2-Dichloroethene 0.14 mg/Kg 0.0010 50 01/18/96 SMSVOA344 
Chloroform ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
1.2-Dichloroethane ND mg/Kg 0.0010 50 01118/96 SMSVOA344 
Vinyl Acetate ND mg/Kg 0.0050 50 01/18/96 SMSVOA344 
cis-1.2-Dichloroethene ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
2-8utanone (MEK) 0.45 mg/Kg 0.0050 50 01/18/96 SMSVOA344 
1.1.1· Trichloroethane ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
Carbon Tetrachloride ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
Bromodichloromethane ND mg/Kg 0.0010 50 01118/96 SMSVOA344 
1.2-Dichloropropane ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
Dibromomethane 0.066 mg/Kg 0.0010 50 01/18/96 SMSVOA344 
trans-1.3-Dichloropropene ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
Trichloroethene ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
Chlorodibromomethane ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
Ethyl Methacrylate ND mg/Kg 0.0050 50 01/18/96 SMSVOA344 
2-Chloroethylvinyl Ether ND mg/Kg 0.0050 50 01/18/96 SMSVOA344 
1,1.2· Trichloroethane ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
Benzene ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
cis-1.3-Dichloropropene ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
Bromoform ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
4-Methyi-2-Pentanone (MffiK) ND mg/Kg 0.0050 50 01/18/96 SMSVOA344 
Tetrachloroethene ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
1,1.2.2-Tetrachloroethane ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 

( · • Oibromoethane ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
xanone (M8K) ND mg/Kg 0.0050 50 01/18/96 SMSVOA344 

, .1.2-Tetrachloroethane ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
.oluene 0.15 mg!Kg 0.0010 50 01118/96 SMSVOA344 
Chlorobenzene ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
Ethylbenzene 0.096 mg/Kg 0.0010 50 01/18/96 SMSVOA344 



Page: 7 - oiD:9601044-02B Collected: 01104196 14:00:00 .. mple ID: CELLS 39,40,46,47,52,53, Matrix: SOIL 
TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 

ANAL VOLA TILES/SW846 82408 
1.4-Dichloro-2-Burene ND mg/Kg 0.010 50 01/18/96 SMSVOA344 
Stvrene 

ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
PiM Xvlene 

0.36 mg/Kg 0.0020 50 0!118/96 SMSVOA344 
O-Xylene 

0.13 mg/Kg 0.0010 50 011!8/96 SMSVOA344 
1.2.3-Trichforopropane ND mg/Kg 0.0010 50 01118196 SMSVOA344 
Methvl-tert Burvl Ether ND mg/Kg 0.010 50 0!118/96 SMSVOA344 
1.2-Dichlorobeilzene ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
1.3-Dichlorobenzene ND mg/Kg 0.0010 50 01118/96 SMSVOA344 
I A-Dichlorobenzene ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 

LabiD:9601044-03A 
\...., ., 

Collected: 01104196 14:00:00 Sample ID: CELLS 58,59,72,73,86,87, .. Matrix: SOIL 
TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 

ANAL ARSENIC (GFAA)/SW846 7060 
Arsenic. As 

3.19 mg/Kg 0.25 2.0 01/22/96 SGSI65 
CVAA Hg XT/SW846 747I 01110196 NIA !CP DIG/SW 846 3050 01109/96 NIA r· ~T/PCB /SW846 8080A 
-·:·~)~BHC NO mg/Kg 0.0030 2.0 01/19/96 SPEST 44/SPCB I 20 ND mg/Kg 0.0030 2.0 01119/96 SPEST44/SPCB I 20 

.. d:~BHC 
ND mg/Kg 0.0030 2.0 011I9196 SPEST44/SPCB 120 

gamma-BHC (lindane) ND mg/Kg 0.0030 2.0 01119196 SPEST 44/SPCB I 20 
delta-BHC 

ND mg/Kg 0.0030 2.0 01119196 SPEST44/SPCB I 20 
Chlordane 

ND mg/Kg omo 2.0 011I9196 SPEST44/SPCB 120 
4.4'-DDD 

ND mg/Kg 0.0030 2.0 01/19/96 SPEST 44/SPCB I 20 
4.4'-DDE 

ND mg/Kg 0.0030 2.0 011I9/96 SPEST44/SPCB I 20 
4,4'-DDT 

ND mg/Kg 0.0030 2.0 01/19/96 SPEST44/SPCB 120 
Dieldrin 

ND mg/Kg 0.0030 2.0 01/19/96 SPEST44/SPCB 120 
Endosuifan I 

ND mg/Kg 0.0030 2.0 01/19/96 SPEST44/SPCB120 
Endosultim II 

ND mg/Kg 0.0030 2.0 01/19/96 SPEST44/SPCBI20 
Endrin 

ND mg/Kg 0.0030 2.0 01/19/96 SPEST44/SPCB120 
Endrin Aldehyde 

ND mg/Kg 0.0030 2.0 01119/96 SPEST44/SPCB120 
Heptachlor 

ND mg/Kg 0.0030 2.0 01/19/96 SPEST44/SPCB 120 
Heptachlor Epoxide ND mg/Kg 0.0030 2.0 01119/96 SPEST44/SPCBI20 
Methoxychlor ND mg/Kg 0.030 2.0 01/19/96 SPEST44/SPCB 120 
Endosulfan Sulfate ND mg/Kg 0.030 2.0 01119/96 SPEST44/SPCB 120 
Toxaphene 

ND mg/Kg 0.30 2.0 Ol/19/96 SPEST44/SPCB 120 
PCB-1016 

ND mg/Kg 0.0030 1.0 011I8/96 SPEST44/SPCBI20 
PCB-1221 

ND mg/Kg 0.0030 1.0 01/I8/96 SPEST 44/SPCB 120 
PCB-1232 

ND mg/Kg 0.0030 1.0 01118/96 SPEST44/SPCBI20 
PCB-1242 

ND mg/Kg 0.0030 1.0 01/18/96 SPEST44/SPCB 120 
PCB-1248 

ND mg/Kg 0.0030 1.0 Ol/I8/96 SPEST 44/SPCB I 20 
PCB-1254 0.020 mg/Kg 0.0030 1.0 01/18/96 SPEST 44/SPCB 120 
PCB-1260 

0.032 mg/Kg 0.0030 1.0 01/18/96 SPEST44/SPCB 120 
PEST/PCB XT/SW846 3520 01/08/96 N/A RCRA MET ALS(ICP)SW846 60 I 0 Arsenic. As 

NT mg/Kg 5.0 SI65,SCV85 
Barium. Ba 

576 mg/Kg 0.50 1.0 01117/96 SI65,SCV85 
Cadmium. Cd 4.44 mg/Kg 0.15 1.0 01/17/96 SI65.SCV85 
Chromium. Cr 12.3 mg/Kg 1.0 1.0 01/17/96 SI65.SCV85 
Lead. Pb 

387 mg/Kg 1.0 1.0 01117/96 SI65.SCV85 
·rcury. Hg 

0.43 mg/Kg 0.15 1.0 01/12/96 SI65,SCV85 
r·.,iu~g Se 4.6 mg/Kg 2.5 1.0 011I 7/96 Sl65.SCV85 85.9 mg!Kg 1.0 1.0 01/17/96 SI65.SCV85 
:J.."'. , OA/SW846 82708 

n-N ltrosodimethylamine ND mg/Kg 0.30 2.0 01/22/96 SMSSVOA102 



-- Page:8 
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.... c~~ ... ID: 9601044-03A Collected: 01/04/96 14:00:00 
Sample ID: CELLS 58,59,72,73,86,87, .. Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F- DATE BATCH ID 
ANAL 

SEMI-VOA/SW846 82708 
Pyridine NO mg/Kg 0.30 2.0 01122/96 SMSSVOA102 Aniline NO mg/Kg 0.30 2.0 01122/96 SMSSVOA102 his(2-Chloroethyl) Ether NO mg/Kg 0.030 2.0 01122/96 SMSSVOA102 :!-Chlorophenol NO mg/Kg 0.030 2.0 01/22/96 SMSSVOA102 1.3-Dichlorobenzene NO mg/Kg 0.030 2.0 01/22/96 SMSSVOA102 1.4-Dichlorobenzenl:! NO mg/Kg 0.030 2.0 01122/96 SMSSVOA102 Phenol NO mg/Kg 0.30 2.0 01/22/96 SMSSVOAI02 1.2-Dichlorobenzene NO mg/Kg 0.030 2.0 01/22/96 SMSSVOA102 Bt!nzyl Alcohol NO mg/Kg 1.5 2.0 01/22/96 SMSSVOAI02 bis(2-Chloroisopropyl) Ether NO mg/Kg 0.030 2.0 01/22/96 SMSSVOA102 2-Methylphenol I 0-Cresol NO mg/Kg 0.030 2.0 . 01/22/96 SMSSVOA102 Hexachloroethane NO mg/Kg 0.030 2.0 01122/96 SMSSVOA102 n-Nitroso-di-n-propylamine NO mg/Kg 0.030 2.0 01/22/96 SMSSVOA102 Nitrobenzene NO mg/Kg 0.030 2.0 01/22/96 SMSSVOAI02 3/4 Methylphenol I M/P-Cresol NO mg/Kg 0.030 2.0 01/22/96 SMSSVOA102 lsophorone NO mg/Kg 0.030 2.0 01/22/96 SMSSVOA102 2-Nitrophenol NO mg/Kg 0.30 2.0 01/22/96 SMSSVOA102 his(2-Chloroethoxy) Methane NO mg/Kg 0.030 2.0 01/22/96 SMSSVOA102 2.4-0imethylphenol NO mg/Kg 0.030 2.0 01/22/96 SMSSVOAI02 1.2.4-Trichlorobenzene NO mg/Kg 0.030 2.0 01122/96 SMSSVOA102 

Naphthalene NO mg/Kg 0.030 2.0 01/22/96 SMSSVOA102 
Benzoic Acid NO mg/Kg 3.0 2.0 01/22/96 SMSSVOA102 
2.4-Dichlorophenol NO mg/Kg 0.30 2.0 01/22/96 SMSSVOA102 

/"'4;!Rloroaniline _ NO mg/Kg 0.30 2.0 01'122/96 SMSSVOA102 
, .. chlorobutad1ene NO mg/Kg 0.030 2.0 01/22/96 SMSSVOA102 
., ~- .. /.~thy !naphthalene NO mg/Kg 0.030 2.0 01122/96 SMSSVOA102 

4-Chloro-3-methylphenol NO mg/Kg 0.30 2.0 01/22/96 SMSSVOA102 
Hexachlorocyclopentadiene NO mg/Kg 1.5 2.0 01122/96 SMSSVOAI02 
2.4,6-Trichlorophenol NO mg/Kg 0.30 2.0 01/22/96 SMSSVOA102 
2.4 .5-Trichlorophenol NO mg/Kg 0.30 2.0 01/22/96 SMSSVOA102 
2-Chloronaphthalene NO mg/Kg 0.030 2.0 01/22/96 SMSSVOA102 
2-N itroan il ine NO mg/Kg 0.30 2.0 01122/96 SMSSVOA102 
Acenaphthy lene NO mg/Kg 0.030 2.0 01/22/96 SMSSVOA102 
Oimethylphthalate NO mg/Kg 0.030 2.0 01/22/96 SMSSVOA102 
2 .6-Dinitrotoluene NO mg/Kg 0.30 2.0 01/22/96 SMSSVOA102 
Acenaphthene NO mg/Kg 0.030 2.0 Ol/22/96 SMSSVOA102 
3-Nitroaniline NO mg/Kg 0.30 2.0 01/22/96 SMSSVOA102 
Oibenzofuran NO mg/Kg 0.030 2.0 01/22/96 SMSSVOA102 
2.4-Dinitrotoluene NO mg/Kg 0.30 2.0 01/22/96 SMSSVOA102 
Fluorene NO mg/Kg 0.030 2.0 01/22/96 SMSSVOA102 
4-Ch loropheny 1-pheny !ether NO mg/Kg 0.030 2.0 01122/96 SMSSVOAI02 
Oiethylphthalate NO mg/Kg 0.030 2.0 01122/96 SMSSVOA102 
4-Nitrophenol NO mg/Kg 0.60 2.0 Ol/22/96 SMSSVOAI02 
4. 6-Dinitro-2 -methy !phenol NO mg/Kg 0.30 2.0 01122/96 SMSSVOA102 
n-Nitrosodiphenylamine NO mg/Kg 0.030 2.0 Ol/22/96 SMSSVOAI02 
4-Nitroaniline NO mg/Kg 0.30 2.0 01122/96 SMSSVOAI02 
4-Bromophenyl-phenylether NO mg/Kg 0.030 2.0 Ol/22/96 SMSSVOAI02 
Hexachlorobenzene NO mg/Kg 0.030 2.0 01/22/96 SMSSVOAI02 
Pentachlorophenol NO mg/Kg 0.30 2.0 01/22/96 SMSSVOA102 
2.4-0initrophenol NO mg/Kg 0.050 2.0 01/22/96 SMSSVOA102 
Benzidine NT mg/Kg 1.5 SMSSVOA102 
Phenanthrene NO mg/Kg 0.030 2.0 01/22/96 SMSSVOAI02 
Anthracene NO mg/Kg 0.030 2.0 Ol/22/96 SMSSVOA102 
Oi-n-butylphthalate NO mg/Kg 0.30 2.0 01/22/96 SMSSVOAI02 
Fluoranthene 0.10 mg/Kg 0.030 2.0 01/22/96 SMSSVOA102 
Pyrene 0.11 . mg/Kg 0.030 2.0 01/22/96 SMSSVOA102 
Butylbenzylphthalate NO mg/Kg 0.030 2.0 01/22/96 SMSSVOA102 

,. .. nzo(a )anthracene 0.12 mg/Kg 0.030 2.0 01/22/96 SMSSVOA102 
sene 0.13 mg/Kg 0.030 2.0 01/22/96 SMSSVOA102 

.... -Dichlorobenzidine NO mg/Kg 0.30 2.0 01/22/96 SMSSVOA102 
bis(2-Ethylhexyl)phtha1ate NO mg/Kg 0.30 2.0 01/22/96 SMSSVOAI02 
Di-n-octyl phthalate NO mg/Kg 0.30 2.0 01/22/96 SMSSVOA102 
Benzo(b )tluoranthene 0.39 mg/Kg 0.030 2.0 01/22/96 SMSSVOA102 



Page:9 

JID:9601044-03A Collected: 01/04/96 14:00:00 _:,ample ID: CELLS 58,59,72,73,86,87, .. Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

SEMI-VOA/SW846 82708 
Benzo(k)tluoranthene SEE NOTE mg/Kg 0.030 SMSSVOAI02 Benzo(a)pyrene 0.23 mg/Kg 0.030 2.0 01/22/96 SMSSVOA102 lndeno( 1.2.3-cd)pyrene ND mg/Kg 0.30 2.0 01/22/96 SMSSVOA102 Benzo(g .h. i)pery lene ND mg/Kg 0.30 2.0 01122/96 SMSSVOA102 2.3 .4.6-Tetrachlorophenol ND mg/Kg 1.5 2.0 01/22/96 SMSSVOA102 Azohenzene ND mg/Kg 0.030 2.0 01/22/96 SMSSVOA102 Dibenz(a.h)anthracene ND mg/Kg 0.30 2.0 01122/96 SMSSVOA102 SVOA XT/SW846 3520 01117/96 N/A 

LabiD:9601044-03B Collected: 01/04/96 14:00:00 
Sample ID: CELLS 58,59,72,73,86,87, .. Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES/SW846 82408 
Dichloroditluoromethane ND mg/Kg 0.010 50 01/18/96 SMSVOA344 Chloromethane ND mg/Kg 0.0050 50 01/18/96 SMSVOA344 Iodomethane ND mg/Kg 0.0050 50 01/18/96 SMSVOA344 Acetone 5.0 mg/Kg 0.0050 50 01/18/96 SMSVOA344 -.<~.'Clmomethane ND mg/Kg 0.0050 50 01/18/96 SMSVOA344 :-::\• I Chloride ND mg!Kg 0.0050 50 01/18/96 SMSVOA344 .:ffi~roethane ND mg/Kg 0.0050 50 01/18/96 SMSVOA344 Trichlorotluoromethane ND mg/Kg 0.0050 50 01/18/96 SMSVOA344 Freon 113 ND mg/Kg 0.0050 50 01/18/96 SMSVOA344 Carbon Disultide ND mg/Kg 0.0050 50 01/18/96 SMSVOA344 Acrolein ND mg/Kg 0.020 50 01118/96 SMSVOA344 Methylene Chloride ND mg/Kg 0.010 50 01/18/96 SMSVOA344 1.1-Dichloroethene ND mg/Kg 0.0010 50 01118/96 SMSVOA344 1.1-Dichloroethane ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 Acrylonitrile ND mg/Kg 0.020 50 01/18/96 SMSVOA344 trans-1.2-Dichloroethene 0.060 mg/Kg 0.0010 50 01/18/96 SMSVOA344 Chloroform ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 1.2-Dichloroethane ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 Vinyl Acetate ND mg/Kg 0.0050 50 01/18/96 SMSVOA344 c is-1.2-Dichloroethene NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 2-Butanone (MEK) 0.37 mg/Kg 0.0050 50 01/18/96 SMSVOA344 1.1, 1-Trichloroethane ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 Carbon Tetrachloride ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 Bromodichloromethane ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 1.2-Dichloropropane ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 Dibromomethane ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 trans-1.3-Dichloropropene ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 Trichloroethene ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 Chlorodibromomethane ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 Ethyl Methacrylate ND mg/Kg 0.0050 50 01/18/96 SMSVOA344 2-Chloroethylvinyl Ether ND mg/Kg 0.0050 50 01/18/96 SMSVOA344 
1.1 ,2-Trichloroethane NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 
Benzene ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
cis-1.3-Dichloropropene ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
Bromoform ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
4-Methyi-2-Pentanone (MIBK) ND mg/Kg 0.0050 50 01/18/96 SMSVOA344 
Tetrachloroethene ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
1.1.2 .2-Tetrachloroethane ND mg/Kg 0.0010 50 01118/96 SMSVOA344 

,- "-Dibromoethane ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
'!xanone (MBK) ND mg/Kg 0.0050 50 01/18/96 SMSVOA344 

.•. 1.2-Tetrachloroethane ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 
Toluene 0.12 mg/Kg 0.0010 50 01/18/96 SMSVOA344 
Chlorobenzene ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 



Page:l.C 

ID:9601044-03B Collected: 01/04/96 14:00:00 '" v-ample ID: CELLS 58,59,72,73,86,87, .. Matrix: SOIL 

TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES/SW846 82~0B 
Ethvlbenzene 0.056 mg/Kg 0.00!0 50 01/18/96 SMSVOA344 1.4~Dichloro-2-Butene ND mg/Kg 0.010 50 01118/96 SMSVOA344 Styrene ND mg/Kg 0.0010 50 01118/96 SMSVOA344 P/M Xylene 0.21 mg/Kg 0.0020 50 01/18/96 SMSVOA344 0-Xylene 0.076 mg/Kg 0.0010 50 01/18/96 SMSVOA344 1.2.3-Trich1uroprupane ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 Methyl-ten Butyl Ether ND mg/Kg 0.010 50 0 I /18/96 SMSVOA344 1.2-Dichlorobenzene ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 1.3-Dichlurobenzene ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 1.4-Dich1orobenzene ND mg/Kg 0.0010 50 01118/96 SMSVOA344 

.. , 
LabiD:9601044-04A - Collected: 01/04/96 14:00:00 Sample ID: CELLS 103,104,117,118,119 Matrix: SOIL 

TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

ARSENIC (GFAA)/SW846 7060 
Arsenic. As 5.53 mg/Kg . 0.25 2.0 01/22/96 SGSI65 CVAA Hg XT/SW846 7471 01/10/96 NIA 

TS~ DIG/SW 846 3050 01/09/96 N/A 0 

;:~;~¥PCB /SW846 8080A 
~~~~:·~In ND mg/Kg 0.0030 10 01/19/96 SPEST44/SPCB120 tllpha-BHC ND mg/Kg 0.0030 10 01/19/96 SPEST44/SPCB 120 beta-BHC ND mg/Kg 0.0030 10 01119/96 SPEST44/SPCB 120 gamma-BHC (lindane) ND mg/Kg 0.0030 10 01/19/96 SPEST44/SPCB 120 ue1ta-BHC ND mg/Kg 0.0030 10 01/19/96 SPEST44/SPCB120 Chlordane ND mg/Kg 0.030 10 01/19/96 SPEST44/SPCB120 4.4'-DDD ND mg/Kg 0.0030 10 01/19/96 SPEST44/SPCB120 4.4'-DDE ND mg/Kg 0.0030 10 01/19/96 SPEST44/SPCB120 4.4'-DDT ND mg/Kg 0.0030 10 01119/96 SPEST44/SPCB 120 Dieldrin ND mg/Kg 0.0030 10 01/19/96 SPEST44/SPCB 120 Endosulfan I ND mg/Kg 0.0030 10 01/19/96 SPEST44/SPCB120 Endosulfan II ND mg/Kg 0.0030 10 01/19/96 SPEST44/SPCB120 Endrin ND mg/Kg 0.0030 10 01119/96 SPEST44/SPCB 120 Endrin Aldehyde ND mg/Kg 0.0030 10 01/19/96 SPEST44/SPCB 120 Heptachlor ND mg/Kg 0.0030 10 01119/96 SPEST44/SPCB120 Heptachlor Epoxide ND mg/Kg 0.0030 10 01/19/96 SPEST44/SPCB120 Methoxychlor ND mg/Kg 0.030 10 01/19/96 SPEST44/SPCB120 Endosulfan Sulfate ND mg/Kg 0.030 10 01/19/96 SPEST 44/SPCB 120 Toxaphene ND mg/Kg · 0.30 10 01/19/96 SPEST44/SPCB120 PCB-1016 ND mg/Kg 0.0030 1.0 01118/96 SPEST44/SPCB120 PCB-1221 ND mg/Kg 0.0030 1.0 01/18/96 SPEST44/SPCB 120 PCB-1232 ND mg/Kg 0.0030 1.0 01/18/96 SPEST44/SPCB120 PCB-1242 ND mg/Kg 0.0030 1.0 01/18/96 SPEST44/SPCB 120 PCB-1248 ND mg/Kg 0.0030 1.0 01118/96 SPEST44/SPCB120 PCB-1254 0.0080 mg/Kg 0.0030 1.0 01118/96 SPEST44/SPCB 120 PCB-1260 0.0057 mg/Kg 0.0030 1.0 01/18/96 SPEST44/SPCB 120 PEST/PCB XT/SW846 3520 01/08/96 NIA 

RCRA METALS(ICP)SW846 6010 
Arsenic. As NT mg/Kg 5.0 1.0 SI65,SCV85 Barium, Ba 263 mg/Kg 0.50 1.0 01/17/96 SI65,SCV85 Cadmium. Cd 0.88 mg/Kg 0.15 1.0 01117/96 SI65.SCV85 Chromium, Cr 13.2 mg/Kg 1.0 1.0 01117/96 SI65,SCV85 'ld. Pb 95.8 mg/Kg 1.0 1.0 01/17/96 SI65,SCV85 

f ~ury. Hg ND mg/Kg 0.15 1.0 01/12/96 SI65,SCV85 aium, Se 7.9 mg/Kg 2.5 1.0 01/17/96 SI65,SCV85 " ..• ,ver, Ag 12.6 mg!Kg 1.0 1.0 01/17/96 SI65,SCV85 SEMI-VOA/SW846 82708 



Page:ll 

JID:9601044-04A Collected: 01/04/96 14:00:00 
Sample ID: CELLS 103,104,117,118,119 Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

SEMI-VOA/SW846 82708 
n-N itrosod imethy !amine NO mg/Kg 0.30 1.7 01/22/96 SMSSVOAI02 
Pyridine NO mg/Kg 0.30 1.7 01122/96 SMSSVOAI02 
Aniline NO mg/Kg 0.30 1.7 01/22/96 SMSSVOAI02 
his(2-Chloroethyl) Ether NO mg/Kg 0.030 1.7 01/22/96 SMSSVOAI02 
:!-Chlorophenol NO mg/Kg 0.030 1.7 01/22/96 SMSSVOAI02 
1.3-0ichlorobenzene NO mg/Kg 0.030 1.7 01122/96 SMSSVOAI02 
1.4-0ichlorohenzene NO mg/Kg 0.030 1.7 01122/96 SMSSVOAI02 
Phenol NO mg/Kg 0.30 1.7 01122/96 SMSSVOA!02 
1.2-0ichlorohenzene NO mg/Kg 0.030 1.7 01122/96 SMSSVOAI02 
Benzvl Alcohol NO mg/Kg 1.5 1.7 01/22/96 SMSSVOAI02 
his(2:Chloroisopropyl) Ether NO mg/Kg 0.030 1.7 01122/96 SMSSVOAI02 
2-Methylphenol I 0-Cresol NO mg/Kg 0.030 1.7 01/22/96 SMSSVOAI02 
Hexachloroethane NO mg/Kg 0.030 1.7 01/22/96 SMSSVOA102 
n-Nitroso-di-n-propylamine NO mg/Kg 0.030 1.7 01/22/96 SMSSVOAI02 
Nitrobenzene NO mg/Kg 0.030 1.7 01122/96 SMSSVOA102 
3/4 Methylphenol I M/P-Cresol NO mg/Kg 0.030 1.7 01/22/96 SMSSVOA102 
Isophorone NO mg/Kg 0.030 1.7 01122/96 SMSSVOAI02 
2-Nitrophenol NO mg/Kg 0.30 1.7 01/22/96 SMSSVOA102 
his(2-Chloroethoxy) Methane NO mg/Kg 0.030 1.7 01/22/96 SMSSVOA102 
2 .4-0imethy I phenol NO mg/Kg 0.030 1.7 01122/96 SMSSVOA102 
1,2.4-Trichlorobenzene NO mg/Kg 0.030 1.7 01/22/96 SMSSVOA102 
Naphthalene NO mg/Kg 0.030 1.7 01/22/96 SMSSVOA102 
Benzoic Acid NO mg/Kg 3.0 1.7 01/22/96 SMSSVOA102 

~: .. ~.oichlorophenol NO mg/Kg 0.30 1.7 01/22/96 SMSSVOA102 
... '\loroaniline NO mg/Kg 0.30 1.7 01/22/96 SMSSVOA102 

' , .. \;·zachlorobutadiene NO mg/Kg 0.030 1.7 01/22/96 SMSSVOAI02 
..!-Methylnaphthalene NO mg/Kg 0.030 1.7 01/22/96 SMSSVOAI02 
4-Ch I oro-3 -methy lpheno I NO mg/Kg 0.30 1.7 01/22/96 SMSSVOA!02 
Hexachlorocyclopentadiene NO mg/Kg 1.5 1.7 01/22/96 SMSSVOA102 
2.4,6-Trichlorophenol NO mg/Kg 0.30 1.7 01/22/96 SMSSVOA102 
2.4,5-Trichlorophenol NO mg/Kg 0.30 1.7 01/22/96 SMSSVOA102 
2-Chloronaphthalene NO mg/Kg 0.030 1.7 01122/96 SMSSVOA102 
2-N itroanil ine NO mg/Kg 0.30 1.7 01/22/96 SMSSVOA102 
Acenaphthylene NO mg/Kg 0.030 1.7 01122/96 SMSSVOA102 
Oimethylphthalate ND mg/Kg 0.030 1.7 01/22/96 SMSSVOA102 · 
2,6-0initrotoluene ND mg/Kg 0.30 1.7 01/22/96 SMSSVOA102 
Acenaphthene ND mg/Kg 0.030 1.7 01/22/96 SMSSVOA102 
3-Nitroaniline NO mg/Kg 0.30 1.7 01/22/96 SMSSVOAI02 
Oibenzofuran ND mg/Kg 0.030 1.7 01/22/96 SMSSVOA102 
2.4-0initrotoluene ND mg/Kg 0.30 1.7 01122/96 SMSSVOA102 
Fluorene ND mg/Kg 0.030 1.7 01/22/96 SMSSVOA102 
4-Chlorophenyl-phenylether ND mg/Kg 0.030 1.7 01/22/96 SMSSVOA102 
Oiethylphthalate NO mg/Kg 0.030 1.7 01/22/96 SMSSVOA102 
4-Nitrophenol NO mg/Kg 0.60 1.7 01/22/96 SMSSVOA102 
4.6-0initro-2-methylphenol NO mg/Kg 0.30 1.7 01122/96 SMSSVOAI02 
n-Nitrosodiphenylamine NO mg/Kg 0.030 1.7 01/22/96 SMSSVOAI02 
4-Nitroaniline ND mg/Kg 0.30 1.7 01/22/96 SMSSVOA102 
4-Bromophenyl-phenylether ND mg/Kg 0.030 1.7 01/22/96 SMSSVOA102 
Hexachlorobenzene ND mg/Kg 0.030 1.7 01/22/96 SMSSVOA102 
Pentachlorophenol NO mg/Kg 0.30 1.7 01/22/96 SMSSVOA102 
2,4-0 initrophenol ND mg/Kg 0.050 1.7 01/22/96 SMSSVOA102 
Benzidine NT mg/Kg 1.5 SMSSVOA102 
Phenanthrene NO mg/Kg 0.030 1.7 01/22/96 SMSSVOA102 
Anthracene ND mg/Kg 0.030 1.7 01/22/96 SMSSVOAI02 
Oi-n-butylphthalate ND mg/Kg 0.30 1.7 01/22/96 SMSSVOAI02 
Fluoranthene 0.057 mg/Kg 0.030 1.7 01/22/96 SMSSVOA102 
Pyrene ND mg/Kg 0.030 1.7 01/22/96 SMSSVOA102 r·· -vlbenzylphthalate ND mg/Kg 0.030 1.7 01/22/96 SMSSVOAI02 

. zo(a)anthracene NO mg/Kg 0.030 1.7 01122/96 SMSSVOA102 
\ .rysene NO mg/Kg 0.030 1.7 01/22/96 SMSSVOA102 

3.3 · -Oichlorobenzidine ND mg/Kg 0.30 1.7 01/22/96 SMSSVOA102 
bis(2-Ethy lhexy I )phthalate ND mg/Kg 0.30 1.7 01122/96 SMSSVOAI02 
Oi-n-octyl phthalate ND mg/Kg 0.30 1.7 01122/96 SMSSVOA102 



Page:l2 
_,-

oiD:9601044-04A Collected: 01/04/96 14:00:00 ""·~ample ID: CELLS 103,104,117,118,119 Matrix: soIL 
TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 

ANAL 
SEMI-VOA/SW846 8270B 

Bc::nzo(b )tluoranthc::ne 0.11 mg/Kg 0.030 1.7 01/22/96 SMSSVOA102 
Bc::nzo(k)tluoranthc::nc:: SEE NOTE mg/Kg 0.030 SMSSVOA102 
Bc::nzo(a)pyrene 0.059 mg/Kg 0.030 1.7 01/22/96 SMSSVOA102 
lndc::no( 1.2.3-cd)pyrene ND mg/Kg 0.30 1.7 01/22/96 SMSSVOA102 
Benzo(g .h. i )pc::ry lene ND mg/Kg 0.30 1.7 01/22/96 SMSSVOA102 
2.3 .4.6-Tetrachlorophenol ND mg/Kg 1.5 1.7 01/22/96 SMSSVOA102 
Azobenzene 

ND mg/Kg 0.030 1.7 01/22/96 SMSSVOA102 
Dil"lenz(a.h)amhracene ND mg/Kg 0.30 1.7 01122/96 SMSS_YOA102 

SVOA XT/SW846 3520 01117/96 N/A 

LabiD:9601044-04B Collected: 01104196 14:00:00 Sample ID: CELLS 103,104,117,118,119 Matrix: SOIL 
TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 

ANAL 
VOLA TILES/SW846 8240B 

Dichloroditluoromethane ND mg/Kg 0.010 50 01118/96 SMSVOA344 
Chloromethane ND mg/Kg 0.0050 50 01118/96 SMSVOA344 
Indo methane ND mg/Kg o.ooso 50 01118/96 SMSVOA344 

.. ---.• ~etone 3.9 mg/Kg 0.0050 so 01118196 SMSVOA344 
'i,':nomethane ND mg/Kg 0.0050 50 01118/96 SMSVOA344 

.... ,;HI Chloride ND mg/Kg 0.0050 so 01/18/96 SMSVOA344 
(hloroethane ND mg/Kg o.ooso 50 01/18/96 SMSVOA344 
Trichlorotluoromethane NO mg!Kg o.ooso 50 01/18/96 SMSVOA344 
Freon 113 NO mg/Kg 0.0050 50 01118196 SMSVOA344 
Carbon Disulfide NO mg/Kg 0.0050 50 01/18/96 SMSVOA344 
Acrolein 

NO mg/Kg 0.020 50 01118/96 SMSVOA344 
Methylene Chloride NO mg/Kg 0.010 50 01118/96 SMSVOA344 
1.1-0ichloroethene NO mg/Kg 0.0010 so 01/18/96 SMSVOA344 
1.1-0ichloroethane NO mg/Kg 0.0010 50 01118/96 SMSVOA344 
Acrylonitrile NO mg/Kg 0.020 50 01/18/96 SMSVOA344 
trans-1,2-0ichloroethene NO mg/Kg 0.0010 50 01118/96 SMSVOA344 
Chloroform NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 
1.2-0ichloroethane NO mg/Kg 0.0010 50 01118/96 SMSVOA344 
Vinyl Acetate NO mg/Kg o.ooso so 01/18/96 SMSVOA344 
cis-1.2-0ichloroethene NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 
2-Butanone (MEK) 0.41 mg/Kg o.ooso so 01/18/96 SMSVOA344 
1.1.1-Trichloroethane NO mg/Kg 0.0010 50 01118/96 SMSVOA344 
Carbon Tetrachloride NO mg/Kg 0.0010 so 01118/96 SMSVOA344 
Bromodichloromethane NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 
1.2-Dichloropropane NO mg/Kg 0.0010 50 01118/96 SMSVOA344 
Oibromomethane NO mg!Kg 0.0010 50 01/18/96 SMSVOA344 
trans-1.3-0ichloropropene NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 Trichloroethene NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 
Chlorodibromomethane NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 Ethyl Methacrylate NO mg/Kg 0.0050 50 01118/96 SMSVOA344 
2-Chloroethylvinyl Ether NO mg/Kg 0.0050 50 01118/96 SMSVOA344 I .1.2-Trichloroethane NO mg/Kg 0.0010 so 01118/96 SMSVOA344 
Benzene 

NO mg/Kg 0.0010 so 01118/96 SMSVOA344 cis-1.3-0ichloropropene NO mg/Kg 0.0010 50 01118/96 SMSVOA344 Bromoform NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 
4-Methyl-2-Pentanone (MffiK) NO mg/Kg o.ooso 50 01/18/96 SMSVOA344 Tetrachloroethene NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 r· 2.2-Tetrachloroethane NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 bromoethane NO mg/Kg 0.0010 so 01/18/96 SMSVOA344 .anone (MBK) NO mg/Kg 0.0050 50 01/18/96 SMSVOA344 'L 1.1.2-Tetrachloroethane NO mg/Kg 0.0010 so 01118/96 SMSVOA344 Toluene 0.10 mg/Kg 0.0010 50 01/18/96 SMSVOA344 



~ Page:13 

ID:9601044-04B Collected: 01104196 14:00:00 
~ample ID: CELLS 103,104,117,118,119 Matrix: soIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILESiSW846 82408 
Chlorobenzene ND mg/Kg 0.0010 50 01/18/96 SMSYOA344 Ethylbenzene 0.089 mg/Kg 0.0010 50 01/18/96 SMSVOA344 1.4-Dichloro-2-Butene ND mg/Kg 0.010 50 01/18/96 SMSVOA344 Styrene ND mg/Kg 0.0010 50 01118/96 SMSVOA344 P/M Xylene 0.34 mg/Kg 0.0020 50 01/18/96 SMSYOA344 0-Xvlene 0.12 mg/Kg 0.0010 50 01/18/96 SMSVOA344 1.2..3-Trichloropropane ND mg/Kg 0.0010 50 01/18/96 SMSYOA344 Methyl-ten Butyl Ether ND mg/Kg 0.010 50 01/18/96 SMSYOA344 1.2-Dichlorobenzene ND mg/Kg 0.0010 50 01/18/96 SMSYOA344 1.3-Dichlorobenzene ND mg/Kg 0.0010 50 01/18/96 SMSVOA344 1.4-Dichlorobenzene ND mg/Kg 0.0010 50 0 II 18/96 SMSYOA344 

LabiD:9601044-0SA Collected: 01104196 14:00:00 
Sample ID: CELLS 92,93,108,109-PILEL Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

ARSENIC (GFAA)/SW846 7060 
Arsenic, As 5.28 mg/Kg 0.25 2.0 01/22/96 SGSI65 

~.,.-lA Hg XT/SW846 7471 01/10/96 N!A 
~: "IG/SW 846 3050 01109/96 N/A 

. f,~rfPCB /SW846 8080A 
Aldrin ND mg/Kg 0.0030 10 01/19/96 SPEST44/SPCB 120 
alpha-BHC ND mg/Kg 0.0030 10 01/19/96 SPEST44/SPCB120 
beta-BHC ND mg/Kg 0.0030 10 01/19/96 SPEST44/SPCB 120 
gamma-BHC (lindane) ND mg/Kg 0.0030 10 01/19/96 SPEST 44/SPCB 120 
delta-BHC ND mg/Kg 0.0030 10 01/19/96 SPEST44/SPCB120 
Chlordane ND mg/Kg 0.030 10 01/19/96 SPEST44/SPCB120 
4,4'-DDD ND mg/Kg 0.0030 10 01/19/96 SPEST44/SPCB120 
4.4'-DDE ND mg/Kg 0.0030 10 01/19/96 SPEST44/SPCB 120 
4,4'-DDT ND mg/Kg 0.0030 10 01/19/96 SPEST44/SPCB120 
Dieldrin ND mg/Kg 0.0030 10 01/19/96 SPEST44/SPCB 120 
Endosulfan I ND mg/Kg 0.0030 10 01119/96 SPEST44/SPCB 120 
Endosulfan II ND mg/Kg 0.0030 10 01/19/96 SPEST44/SPCB120 
Endrin ND mg/Kg 0.0030 10 01119/96 SPEST44/SPCB120 
Endrin Aldehyde ND mg/Kg 0.0030 10 01/19/96 SPEST44/SPCB120 
Heptachlor ND mg/Kg 0.0030 10 01/19/96 SPEST44/SPCB120 
Heptachlor Epoxide ND mg/Kg 0.0030 10 01/19/96 SPEST44/SPCB 120 
Methoxychlor ND mg/Kg 0.030 10 01/19/96 SPEST44/SPCB 120 
Endosulfan Sulfate ND mg/Kg 0.030 10 01/19/96 SPEST44/SPCB 120 
Toxaphene ND mg/Kg 0.30 10 01/19/96 SPEST 44/SPCB 120 
PCB-1016 ND mg/Kg 0.0030 1.0 01/18/96 SPEST44/SPCB 120 
PCB-1221 ND mg/Kg 0.0030 1.0 01/18/96 SPEST44/SPCB 120 
PCB-1232 ND mg/Kg 0.0030 1.0 01/18/96 SPEST44/SPCB120 
PCB-1242 ND mg/Kg 0.0030 1.0 01/18/96 SPEST44/SPCB120 
PCB-1248 ND mg/Kg 0.0030 1.0 01/18/96 SPEST 44/SPCB 120 
PCB-1254 0.021 mg/Kg 0.0030 1.0 01/18/96 SPEST44/SPCB120 
PCB-1260 ND mg/Kg 0.0030 1.0 01118/96 SPEST44/SPCB120 

PEST /PCB XT /SW846 3520 01/08/96 NIA 
RCRA METALS(ICP)SW846 6010 

SI65,SCV86 Arsenic, As NT mg/Kg 5.0 
Barium. Ba 754 mg/Kg 0.50 1.0 01/17/96 SI65.SCV86 
Cadmium. Cd 1.27 mg/Kg 0.15 1.0 01/17/96 SI65.SCV86 fll!'" •omium. Cr 14.6 mg/Kg 1.0 1.0 01/17/96 SI65.SCV86 

I. Pb 151 mg/Kg 1.0 1.0 01117/96 SI65,SCV86 
.• rcury. Hg ND mg/Kg 0.15 1.0 01/12/96 SI65.SCV86 

Selenium. Se 4.6 mg/Kg 2.5 1.0 01/17/96 SI65.SCV86 
Silver. Ag 18.1 mg/Kg 1.0 1.0 01117/96 SI65.SCV86 



Page::..4 
' , . 10:9601044-0SA Collected: 01/04/96 14:00:00 
''\:)ample ID: CELLS 92,93,108,109-PILEL Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

SEMI-VOAtSW846 8270B 
n-Nitrosodimelhylamine ND mg/Kg 0.30 1.9 01/22/96 SMSSVOA102 
Pvridine ND mg/Kg 0.30 1.9 01122/96 SMSSVOA102 
Aniline ND mg/Kg 0.30 1.9 01/22/96 SMSSVOAI02 
his(2-Chloroethyll Ether ND mg/Kg 0.030 1.9 01/22/96 SMSSVOAI02 
2-Chlorophenol ND mg/Kg 0.030 1.9 01/22/96 SMSSVOA102 
1.3-Dichlorobenzene ND mg/Kg 0.030 1.9 01122/96 SMSSVOAI02 
1.4-Dichlorobenzene ND mg/Kg 0.030 1.9 01122/96 SMSSVOAI02 
Phenol ND mg/Kg 0.30 1.9 01122/96 SMSSVOA102 
1.2-Dichlorobenzene ND mg/Kg 0.030 1.9 01/22/96 SMSSVOA102 
Benzyl Alcohol ND mg/Kg 1.5 1.9 01/22196 SMSSVOA102 
his(2-Chloroisopropyl) Ether ND mg/Kg 0.030 1.9 01122/96 SMSSVOA102 
2-Methylphenol I 0-Cresol ND mg/Kg 0.030 1.9 01/22/96 SMSSVOA102 
Hexachloroethane ND mg/Kg 0.030 1.9 01/22/96 SMSSVOAI02 
n-Nitroso-di-n-propylamine ND mg/Kg 0.030 1.9 01/22/96 SMSSVOAI02 
Nitrobenzene ND mg/Kg 0.030 1.9 01122/96 SMSSVOA102 
314 Methylphenol I M/P-Cresol ND mg/Kg 0.030 1.9 01/22196 SMSSVOA102 
lsophorone ND mg/Kg 0.030 1.9 01122/96 SMSSVOA102 
2-Nitrophenol ND mg/Kg 0.30 1.9 Ol/22196 SMSSVOA102 
bis(2-Chloroethoxy) Methane ND mg/Kg 0.030 1.9 Ol/22/96 SMSSVOA102 
2.4-Dimelhylphenol ND mg/Kg 0.030 1.9 01122/96 SMSSVOA102 
1.2.4-Trichlorobenzene ND mg/Kg 0.030 1.9 01/22/96 SMSSVOA102 
Naphthalene ND mg/Kg 0.030 1.9 01/22196 SMSSVOA102 
Benzoic Acid ND mg/Kg 3.0 1.9 01/22196 SMSSVOAI02 
2.4-Dichlorophenol ND mg/Kg 0.30 1.9 Ol/22/96 SMSSVOAI02 

.· ~-'~;;}Pioroaniline ND mg/Kg 0.30 1.9 01/22/96 SMSSVOA102 
., ~;~achlorobutadiene ND mg/Kg 0.030 1.9 01122/96 SMSSVOA102 

::.·'~felhylnaphlhalene ND mg/Kg 0.030 1.9 01/22/96 SMSSVOA102 
4-Ch I oro-3 -methy I phenol NO mg/Kg 0.30 1.9 01/22/96 SMSSVOA102 
Hexachlorocyclopentadiene ND mg/Kg 1.5 1.9 01/22/96 SMSSVOA102 
2.4 .6-Trich1oropheno1 NO mg/Kg 0.30 1.9 01/22/96 SMSSVOA102 
2,4.5-Trichloropheno1 ND mg/Kg 0.30 1.9 01122/96 SMSSVOA102 
2-Chloronaphthalene ND mg/Kg 0.030 1.9 01/22196 SMSSVOA102 
2-N itroan iline ND mg/Kg 0.30 1.9 01/22/96 SMSSVOA102 
Acenaphthylene NO mg/Kg 0.030 1.9 01/22/96 SMSSVOAI02 
Dimethylphthalate ND mg/Kg 0.030 1.9 01/22/96 SMSSVOAI02 
2.6-Dinitrotoluene ND mg/Kg 0.30 1.9 Ol/22/96 SMSSVOA102 
Acenaphthene ND mg/Kg 0.030 1.9 01/22/96 SMSSVOA102 
3-Nitroaniline ND mg/Kg 0.30 1.9 01122/96 SMSSVOA102 
Dibenzofuran NO mg/Kg 0.030 1.9 01122/96 SMSSVOAI02 
2.4-Dinitrotoluene NO mg/Kg 0.30 1.9 01/22/96 SMSSVOA102 
Fluorene NO mg/Kg 0.030 1.9 01/22/96 SMSSVOA102 
4-Chlorophenyl-phenylether ND mg/Kg 0.030 1.9 01/22/96 SMSSVOAI02 
Dielhylphlhalate ND mg/Kg 0.030 1.9 01/22/96 SMSSVOA102 
4-Nitrophenol NO mg/Kg 0.60 1.9 01/22/96 SMSSVOA102 
4.6-Dinitro-2-melhylphenol ND mg/Kg 0.30 1.9 01122/96 SMSSVOA102 
n-N itrosodiphenylamine ND mg/Kg 0.030 1.9 01/22196 SMSSVOA102 
4-Nitroaniline ND mg/Kg 0.30 1.9 01122196 SMSSVOAI02 
4-B romopheny 1-pheny 1elher NO mg/Kg 0.030 1.9 01122/96 SMSSVOAI02 
Hexach1orobenzene ND mg/Kg 0.030 1.9 01/22/96 SMSSVOA102 
Pentachlorophenol ND mg/Kg 0.30 1.9 01/22/96 SMSSVOAI02 
2.4-Dinitrophenol ND mg/Kg 0.050 1.9 01/22196 SMSSVOAI02 
Benzidine NT mg/Kg 1.5 SMSSVOAI02 
Phenanlhrene ND mg/Kg 0.030 1.9 01122/96 SMSSVOA102 
Anthracene ND mg/Kg 0.030 1.9 01122/96 SMSSVOAI02 
Di-n-butylphlha1ate ND mg/Kg 0.30 1.9 01/22/96 SMSSVOAI02 
Fluoranthene ND mg/Kg 0.030 1.9 01/22/96 SMSSVOA102 
Pyrene ND mg/Kg 0.030 1.9 01122196 SMSSVOA102 
Rutylbenzylphthalate ND mg/Kg 0.030 1.9 01/22/96 SMSSVOAI02 

r 'ZO(a)anthracene ND mg/Kg 0.030 1.9 01122/96 SMSSVOA102 
ysene ND mg/Kg 0.030 1.9 01/22/96 SMSSVOA102 

\ ~ ,., · -Dichlorobenzidine ND mg/Kg 0.30 1.9 01/22/96 SMSSVOAI02 
bis(2-Eihy1hexyl)phlhalate NO mg/Kg 0.30 1.9 01/22/96 SMSSVOA102 
Di-n-octyl phthalate ND mg/Kg 0.30 1.9 01/22/96 SMSSVOA102 



Page:15 

.• t> ID: 9 6 0 10 4 4- 0 SA Collected: 01104196 14:00:00 
Sample ID: CELLS 92,93,108,109-PILEL Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

SEMI· VOA!SW846 8270B 
Benzn(h)tluoranthent: NO mg/Kg 0.030 1.9 01/22/96 SMSSVOAI02 
Bt:nzo(k)tluoranthene SEE NOTE mg/Kg 0.030 SMSSVOAI02 
Benzo(a)pyrene NO mg/Kg 0.030 1.9 01122/96 SMSSVOAI02 
Indeno( 1.2.3-cll)pyrene NO mg/Kg 0.30 1.9 01/22/96 SMSSVOAI02 
Benzo(g .h.i)perylene NO mg/Kg 0.30 1.9 01/22/96 SMSSVOAI02 
2.3 .4.6-Tetrachlorophenol NO mg/Kg 1.5 1.9 01/22/96 SMSSVOA102 
Azobenzene NO mg/Kg 0.030 1.9 01122/96 SMSSVOAI02 
Oibenz(a.h)anthracene NO mg/Kg 0.30 1.9 01/22/96 SMSSVOA102 

SVOA XT/SW846 3520 01117196 N!A 

LabiD:9601044-05B Collected: 01104196 14:00:00 
Sample ID: CELLS 92,93,108,109-PILEL Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES/SW846 8240B 
Oichloroditluoromethane NO mg/Kg 0.010 50 01/18/96 SMSVOA344 
Chloromethane NO mg/Kg 0.0050 50 01/18/96 SMSVOA344 
·:.:,,>methane NO mg/Kg 0.0050 50 01/18/96 SMSVOA344 '_:;, 

'·• . .one 3.6 mg/Kg 0.0050 50 01/18/96 SMSVOA344 .... 
NO mg/Kg 0.0050 50 01/18/96 SMSVOA344 .. "·momethane 

• myl Chloride NO mg/Kg 0.0050 50 01/18/96 SMSVOA344 
Chloroethane NO mg/Kg 0.0050 50 01/18/96 SMSVOA344 
Trichlorotluoromethane NO mg/Kg 0.0050 50 01/18/96 SMSVOA344 
Freon 113 NO mg/Kg 0.0050 50 01/18/96 SMSVOA344 
Carbon Oisultide NO mg/Kg 0.0050 50 01/18/96 SMSVOA344 
Acrolein NO mg/Kg 0.020 50 01/18/96 SMSVOA344 
Methylene Chloride NO mg/Kg 0.010 50 01/18/96 SMSVOA344 
1.1-0ichloroethene NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 
I, 1-0ichloroethane NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 
Acrylonitrile NO mg/Kg 0.020 50 01/18/96 SMSVOA344 
trans-1.2-0ichloroethene NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 
Chloroform NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 
I .2-0ichloroethane NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 
Vinyl Acetate NO mg/Kg 0.0050 50 01/18/96 SMSVOA344 
cis-! ,2-0ichloroethene NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 
2-Butanone (MEK) 0.46 mg/Kg 0.0050 50 01/18/96 SMSVOA344 
1.1.1-Trichloroethane NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 
Carbon Tetrachloride NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 
Bromodichloromethane NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 
1 ,2-0ichloropropane NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 
Oibromomethane NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 
trans-! ,3-0ichloropropene NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 
Trichloroethene NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 
Chlorodibromomethane NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 
Ethyl Methacrylate NO mg/Kg 0.0050 50 01/18/96 SMSVOA344 
2-Chloroethylvinyl Ether NO mg/Kg 0.0050 50 01/18/96 SMSVOA344 
1, 1.2-Trichloroethane NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 
Benzene NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 
cis-! .3-0ichloropropene NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 
Bromoform NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 
4-Methy1-2-Pentanone (MffiK) NO mg/Kg 0.0050 50 01/18/96 SMSVOA344 

( achloroethene NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 
2.2-Tetrachloroethane NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 

-Oibromoethane NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 
.:-Hexanone (MBK) NO mg/Kg 0.0050 50 01/18/96 SMSVOA344 
I, I, 1.2-Tetrachloroethane NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 
Toluene 0.054 mg/Kg 0.0010 50 01/18/96 SMSVOA344 



_.,.. 
Page:16 

JID:9601044-05B Collected: 01/04/96 14:00:00 
Sample ID: CELLS 92,93,108,109-PILEL Matrix: SOIL 

TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES/SW846 82408 
Chlorobenzene NO mg/Kg 0.0010 50 Ol/18/96 SMSVOA344 
Ethvlbenzene NO mg/Kg 0.0010 50 01118/96 SMSVOA344 
1.4~0ichloro-2-Butene NO mg/Kg 0.010 50 01118/96 SMSVOA344 
Stvrene NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 
PiM Xvlene NO mg/Kg 0.0020 50 Ol/18/96 SMSVOA344 
O-Xylene NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 
1.2.3-Trichloropropane NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 
Methyl-tert Butyl Ether NO mg/Kg 0.010 50 01/18/96 SMSVOA344 
1.2-0ichlorobenzene NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 
1.3-Dichlorobenzene NO mg/Kg 0.0010 50 Ol/18/96- SMSVOA344 
I A-Dichlorobenzene NO mg/Kg 0.0010 50 01/18/96 SMSVOA344 



WORKORDER COMMENTS 

DATE 01/23/96 
WORKORDER: 9601044 

DEFINITIONSIDATA QUALIFIERS 

The following are definitions, abbreviations, and data qualifiers which 
may have been utilized in your report: 

ND 

D F 
NT 

B 
E 

LIMIT 

Analyte "not detected" in analysis at the sample specific 
detection limit. 

= Sample "dilution factor" 
Analyte "not tested" per client request. 
Analyte was also detected in laboratory method QC blank. = Analyte concentration (result) is an estimated value or 
exceeds analysis calibration range. 

= The minimum amount of the analyte that AAL can detect 
utilizing the specified analysis. 

Please Note: Multiply the "Limit" value (AAL•s Detection Limit) by 
Dilution Factor (D F) to obtain the sample specific 
Detection Limit. 

REPORT COMMENTS 

Please note: Benzo(k)fluoranthene and benzo(b)fluoranthene coelute from the 

chromatographic column and therefore, are reported together. 

r 
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ANALYTICAL 
LABORATORIES 
7300 Jefferson. N.E. • Albuquerque. New Mexico 87109 • (505) 345-8964 • FAX (505) 345-7259 
3332 Wedgewood, E-5 • El Paso. Texas 79925 • (915) 593-6000 • FAX (915) 593-7820 

Report Generated: 
January 25, 1996 11:01 CERTIFICATE OF ANALYSIS 

RESULTS BY SAMPLE 

SENT NES, INC. 
TO: 3500 TRINITY DR. 

SUITE C-5 
LOS ALAMOS, NM 87544 

ATTN: DEBORAH O'CONNELL 

LabiD:9601159-01A 
Sample ID: CELLS 14,22, 26,45, 78, 78A 

TEST I METHOD 

% SOLIDS(TCLP XT)EPA 160.3 
TCLP (FAA) DIG/131113005 
TCLP CADMIUM(FA)/131117130 

RESULT 

100.00 
01/23/96 

WORKORDER # 
WORK ID 
CLIENT CODE 
DATE RECEIVED 

9601159 
TA-9 
NES01 
01122196 

Coll~ed: 01104196 14:00:00 
Matrix: SOIL 

UNITS LIMIT D F DATE 
ANAL 

%(Percent) 
N/A 

Page:l 

BATCH ID 

Cadmium. Cd 0.536 
01/22/96 

mg/L 
N/A 

0.0030 4.0 01/24/96 TF13 
TCLP EXTRACTION/TCLP 1311 

~-:r;_,._p LEAD(FAA)/131117420 
. .:;:ct. Pb ,.,.,.., 

LabiD: 9601159-02A 

46.4 mg!L 0.10 25 01/24/96 TF13 

Sample ID:CELLS 39-67 PILES AA,X 
Coll~ed: 01104196 14: oo: oo 
Matrix: SOIL 

TEST I METHOD 

% SOLIDS(TCLP XT)EPA 160.3 
TCLP (FAA) DIG/ 131113005 
TCLP EXTRACTION/TCLP 1311 
TCLP LEAD(FAA)/131117420 

Lead, Pb 

LabiD:9601159-03A 

RESULT 

100.00 
01123/96 
01/22/96 

5.5 

UNITS LIMIT D F DATE 
ANAL 

· % (Percent) 
N/A 
N/A 

BATCH ID 

mg/L 0.10 2.0 01/24/96 TF13 

Sample ID: CELLS 58-89 PILES W, V 
Collected: 01104196 14: oo: oo 
Matrix: SOIL 

TEST I METHOD 

% SOLIDS(TCLP XT)EPA 160.3 
TCLP (FAA) DIG/131113005 
TCLP EXTRACTION/TCLP 1311 
TCLP LEAD(FAA)/131117420 

Lead, Pb 

Member: American Coun:il of 
lndcoendcnl Labon1orics. Inc. 

RESULT 

100.00 
01/23/96 
01/22/96 

UNITS 

%(Percent) 
N/A 
N/A 

LIMIT D F DATE 
ANAL 

BATCH ID 

0.1 mg/L 0.10 1.0 01/24/96 TF13 

III.P.PIIODIIC1'10H OP nf1S ~T IN LUS THAN PULL UQUJIUI .. , TIG! WIUT'Tm"f CON~IENT 0P AAL 
TJII~ ltF.,..,.T MAY NUT 8E U~P.D IN ANY MANNF.III. BY THI! C"UP.NT 01111. ANY OTIIalt THIRD PARTY TO et.AIM 

PIII.UDU<'T E.ND0a"6EMEHT 8Y THa NATIONAL LA80RATOIIY VOLUNTARY ACCJlaDt"fATION P1l0DilAM. 



-· 
~~oiD:9601159-04A 
Samp~ID:CELLS 103-130 PILES G1 H1 I 

TEST / METHOD 

% SOLIDS(TCLP XT)EPA 160.3 
TCLP (FAA) DIG/131113005 
TCLP EXTRACTION/TCLP 1311 
TCLP LEAD(FAA)/131117420 

Lt:ad. Pb 

LabiD: 9601159-0SA 

RESULT 

100.00 
01/23/96 
01/22/96 

ND 

Sample ID: CELLS 92 I 93 I 108 I 109 PILE L 

TEST / METHOD 

% SOLIDS(TCLP XT)EPA 160.3 
TCLP (FAA) DIG/1311/3005 
TCLP EXTRACTION/TCLP 1311 
TCLP LEAD(FAA)/131117420 

Lead, Pb 

RESULT 

100.00 
01/23/96 
01/22/96 

NO 

Page:2 

Collected: 01/04/96 14:00:00 
Matrix: SOIL 

UNITS LIMIT D F DATE BATCH ID 
ANAL 

% (Percent) 
N/A 
N/A 

mg/L 0.10 1.0 01/24/96 TF13 

Collected: 01/04/96 14:00:00 
Matrix: SOIL 

UNITS LIMIT D F DATE BATCH ID 
ANAL 

% (Percent) 
N/A 
NIA 

mg/L 0.10 1.0 01/24/96 TF13 



-
WORKORDER COMMENTS 

DATE 01/25/96 
WORKORDER: 

DEFINIT/ONSIDATA QUALIFIERS 

The following are definitions, abbreviations, and data qualifiers which 
may have been utilized in your report: 

ND 

D F 
NT 

B 
E 

LIMIT 

= 
= 

= 

Analyte "not detected" in analysis at the sample specific 
detection limit. 
Sample "dilution factor" 
Analyte "not tested" per client request. 
Analyte was also detected in laboratory method QC blank. 
Analyte concentration (result) is an estimated value or 
exceeds analysis calibration range. 
The minimum amount of the analyte that AAL can detect 
utilizing the specified analysis. 

Please Note: Multiply the "Limit" value (AAL's Detection Limit) by 
Dilution Factor (D F) to obtain the sample specific 
Detection Limit. 

REPORT COMMENTS 
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WORKORDER:: \ \ 5 Cj 
(S ..... :viE AS NEW WO =l 

DATE DL"'E: ~/ ';)~j's 

I A~'iA.L YTICAL REQUEST FOR.'\1 I 
DATEOFCR~~GE: __ ~,~~,-~~~~''~ 
CLIE~"T: ,.; G .s 
CLIENT CONTACT: C<-'ab~\ o C-o .. ...&. 

REASON:~ CHANGE REQlJEST 0 REMOVE SAN!PLE FROM "HOLD" 

0 CANCEL REQUEST 

"OLD" WOR.KORDER #I \ 0 '-1. 'i 

0 INTER..'IAL WORKORDER 

I (PLEASE A ITACH) 

"NE'W~· WOR.KORDER # [ l15G) I [f"old" workorder # unch:mged enter here or enter "new" · 
workorder # 

ARE SAI'v!PLES STILL \VTTHIN E?A RECOMMENDED HOLD 11:'-[E'? 
~ yes. How many d:~ys re:n:~ining'?..:::Z.!fless than 5, whom in the lab was notified'? ___ _ 

· 0 no. Was client notified? 0 yes. 0 no. If no. who at :-'.Al. decided to proceed? ____ _ 

"NEW'' DL"'E DATE FOR WORKORDER 

I TEST REQCEST I 

Jl .... 
t'- v 

' ~ 

.J .J 

~ 
\) 

r 
I AAL Sample #j 

Client Sample # I Old I New 1 Date Collected 1 I I I I I I 
I leo~~· 1~ lli~-1 Q I 1/ i..j ,c, (t I-,< I)( I I I I I I II ;:JA I I -~A I I xI I I I I I 
I II -sA I I -~A I I -.,{ I I I I I I I .. &.lA I -YFl I I x I I I I I I 
I .. SA I ' ~ - c;t:~ I -J; I 'i I I I I I I 
I I I I I I I I I I 

~ 
.... I I • I I I I I I I I 

I I I I I I I I I I 
I I I I I I I I I I 
r I I I I I I I I I 
I I I I I I I I I I 
I I I I I I r I I I Comments: ______________________ _ 

Ch:tnges M:tde By:._....~.L;.::.,..~:;.....::::z:;.~----
/~> . \ ,..... ' 

D:lte:. ___ ' J!.....,.;.;:'":)_:~;-J-.§..Lll'-01.-..----



Cn~un Ol crustn I··(CCOrd 
_,.DYL DoloJ'L -; 42Flll--

ALUUuuLIIIIIII., IIHV Ml.ll.lf.U Ull\1" ,_ 
,au:.,) J-&!.t·U~\#-1 ,. ----- -· ·---- ---

3332 WEOGEWOOO 1910 II. DIG IG 
El PASO, TEXAS 79!125 MIOLAIIO, TElo.. - 19105 

(915) 59Hi000 (915) 570-1116 

o ~~. • • 'i •' • I t o \ 

, I ' ~. ' 

·. 

AAl Aold ~ ;;~· ;~~~ Sene~• Pr ... rvollon V- !11J~ t t i · J i ,. 
~ ~CJ,;;~;,1~~1jliy~g_h;~a'*- . 41t aJ[u 17iZLiiL~- -1-- ' I 

--------1.---f--. - J-J-t-1--t--t-J-~ 

HJ_~)~j -;i-Ii\ . I _· -~-,-,71-,-H-1-1-1-1-1 I 
__ 11~-!...U~~"'~---11j~r1L I ~:-_~ ~ -

0 ~ L_l --LILLI~ 1-l~l-l-----
,_,. ___ --=-----:--l---t--·t--t------r--t---I-J-f-l-l I I 1-1-l 

ji.LJU.-I_I--~"·1f-~ti1~-l 

_ .... ,, 0 
___..- RK"'"'"'',JJ~~~-{X· ilgreolure~' -d. SV'"~ Slynolur;~llL..J-1 - '-:ji/.J 

L) L, V "') :-- ~ Tl Prlnlod..u.Lll. _ 2:1 lJ_ 'rlnlod • _ ~ ~ mo _M{ 
c_,.,.11 . !{ IES Lf \{1) Componr .l...o''------

--r",r-/1:,... ' Ro01on lllao_~on -:==!::_~~Sl::.===========-.L.:_~-~-~~~~==-=============..L..:.:::::::.:=t..::::::.:::. 
- Allor onolyolo, .. mplea ore lobe: 

t ol Shipment: I Conlmento: 

IOIIINo .. _______________________________________ --1· --------------------------------------------------------------------------

olhaolrucUono: -------------------- -----------------------------------------
i . 
l' 

\. LABOfiATOnY 

0 Dlopooed ol (oddltlonolloo) 

0 Slorod (30 dllfO m .. ) 

JJ Slorod over 30 dora (oddlllonollee) 

fl neturned to customer 



'\ .- -- '· .·- ' __ ..................... - ~ --. 
'V'-'· •' . ...__, 

:0.\: ._j.l .v....,...:('AL 
I \1 ~: ._,_, : 1\.._./ 

LABORATORIES 
7300 Jefferson. N.E. • Albuquerque, New Mexico 87109 • (505) 345-8964 • FAX (505) 345-7259 

3332 Wedgewood, E-5 • El Paso, Texas 79925 • (915) 593-60QO • FAX (915) 593-7820 

Report Generated: 
January 31, 1996 14:01 CERTIFICATE OF ANALYSIS 

RESULTS BY SAMPLE 

SENT NES, INC. 
TO: 3500 TRINITY DR. 

SUITE C-5 
LOS ALAMOS, NM 87544 

ATTN: DEBORAH O'CONNELL 

LabiD:9601126-01A 
SampleiD:PILE SA (163,164,165,166 

TEST / METHOD 

CVAA Hg XT/SW846 7471 
ICP DIG/SW 846 3050 
MERCURY (CVAA)/SW846 7471 

Mercury 
METALS by ICP SCAN/6010 
~er.Ag 
t'' ·":~inurn. AI 
·. ~~nic. As 

·.ron. B 
Barium. Ba 
Beryllium. Be 
Calcium. Ca 
Cadmium. Cd 
Cobalt. Co 
Chromium. Cr 
Copper. Cu 
Iron. Fe 
Potassium. K 
Magnesium. Mg 
Manganese. Mn 
Molybdenum, Mo 
Sodium. Na 
Nickel, Ni 
Lead. Pb 
Antimony. Sb 
Sdenium, Se 
Silica. Se 
Titanium. Ti 
Thallium. Tl 
Vanadium. V 
Zinc. Zn 

PEST /PCB /SW846 8080A 
Aldrin 
alpha-BHC 
beta-BHC 
gamma-BHC (lindane) 
delta-BHC 
Chlordane 
4.4'-DDD 
.:1 4'-DDE 

f . -DDT 
.idrin 

.,,, ~ndosulfan I 
Endosulfan II 
Endrin 

RESULT 

0!122/96 
01/23/96 

NO 

NO 
NT 
NO 
NT 
114 
NT 
NT 
NO 
NT 
5.5 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 

18.7 
NT 
NO 
NT 
NT 
NT 
NT 
NT 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

WORKORDER # 
WORK ID 
CLIENT CODE 
DATE RECEIVED 

9601126 
TA-9 MDAM 
NES01 
01/17/96 

Collected: 01/12/96 09: oo: oo 
Matrix: SOIL 

UNITS 

NIA 
NIA 

mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

LIMIT D F DATE 
ANAL 

0.15 

2.0 
25 

5.0 
25 

0.50 
0.50 

25 
0.50 

1.0 
2.0 
1.0 
25 
25 
25 

0.50 
20 
25 

5.0 
5.0 
5.0 
5.0 
50 
20 
20 

0.30 
5.0 

0.0030 
0.0030 
0.0030 
0.0030 
0.0030 

0.030 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

01123/96 

01/26/96 

01/26/96 

01/26/96 

01/26/96 

01/26/96 

01126/96 

01/26/96 

01/27/96 
01/27/96 
01/27/96 
01/27/96 
01/27/96 
0!127/96 
01/27/96 
01/27/96 
01/27/96 
01/27/96 
01/27/96 
01/27/96 
01/27/96 

Member: Amcrocan Council of 
lndcocndent Laboratories. Inc. 

lli!PitODUCT10N oP ntiS fiEJ'(')RT IN LZSS THAN P'ULL UQlJtV-~ T112 WIUT"'"'EN C'OM!'ENT 0P AAL 
TJU!II ,._F.'POIIIT MAY No·r BE U!'F.D IN ANY MANNF..Jl IIY THE C"'LII\NT Oil ANY OTttU THIItD PARTY TO C1AIN 

P'AUD\.:CT £Nf>ORSEMF.HT 8Y THE NATIONAL LAaORATORY YOLUNTAaY AC'CREDifATIO ... nOORAM. 

Page: 1 

BATCH ID 

SC87 

5167 
5167 
5167 
SI67 
5167 
5167 
Sl67 
5167 
5167 
5167 
5167 
Sl67 
Sl67 
Sl67 
Sl67 
Sl67 
Sl67 
Sl67 
Sl67 
Sl67 
Sl67 
5167 
SI67 
5167 
Sl67 
5167 

SPEST45/SPCB 122 
SPEST45/SPCB122 
SPEST45/SPCB 122 
SPEST45/SPCB 122 
SPEST45/SPCB 122 
SPEST451SPCB 122 
SPEST45/SPCB 122 
SPEST45/SPCB 122 
SPEST45/SPCB 122 
SPEST45/SPCB 122 
SPEST45/SPCB 122 
SPEST45/SPCB122 
SPEST45 122 



Page:2 

·'· ID:9601126-01A Collected: 01/12/96 09:00:00 Sample ID: PILE SA (163,164,165,166 Matrix: SOIL 

TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

PEST /PCB /SW846 8080A 
Endrin Aldehyde ND mg/Kg 0.0030 5.0 01/27/96 SPEST45/SPCB122 Heplachlor ND mg/Kg 0.0030 5.0 01/27/96 SPEST45/SPCB 122 Heprachlor Epoxide ND mg/Kg 0.0030 5.0 01/27/96 SPEST45/SPCB 122 Methoxychlor NO mg/Kg 0.030 5.0 01127/96 SPEST45/SPCB 122 Endosulfan Sulfate ND mg/Kg 0.030 5.0 01/27/96 SPEST45/SPCB122 Toxaphene NO mg/Kg 0.30 5.0 01/27/96 SPEST45/SPCB122 PCB-1016 ND mg/Kg 0.0030 1.0 01/26/96 SPEST45/SPCB 122 PCB-1221 ND mg/Kg 0.0030 1.0 01/26/96 SPEST45/SPCB 122 PCB-1232 NO mg/Kg 0.0030 1.0 01/26/96 SPEST45/SPCB 122 PCB-1242 ND mg/Kg 0.0030 1.0 01126/96 SPEST45/SPCB 122 PCB-1248 ND mg/Kg 0.0030 1.0 01/26/96 SPEST45/SPCB 12:! PCB-1254 ND mg/Kg 0.0030 1.0 01126/96 SPEST45/SPCB 122 PCB-1260 ND mg/Kg 0.0030 1.0 01/26/96 SPEST45/SPCB 12:! PEST/PCB XT/SW846 3520 01/24/96 N!A 

SEMI-VOA/SW846 82708 
n-Nitrosodimethylamine ND mg/Kg 0.30 1.7 01127/96 SMSSVOA!03 Pyridine ND mg/Kg 0.30 1.7 01127/96 SMSSVOA!03 Aniline NO mg/Kg 0.30 1.7 01/27/96 SMSSVOAI03 bis(2-Chloroethyl) Ether ND mg/Kg 0.030 1.7 01/27/96 SMSSVOA103 2-Chlorophenol ND mg/Kg 0.030 1.7 01/27/96 SMSSVOA!03 I ,3-Dichlorobenzene ND mg/Kg 0.030 1.7 01/27/96 SMSSVOA103 I A-Dichlorobenzene ND mg/Kg 0.030 1.7 01/27/96 SMSSVOA103 Phenol ND mg/Kg 0.30 1.7 01/27/96 SMSSVOA103 --~ .. ~:.Dichlorobenzene ND mg/Kg 0.030 1.7 01/27/96 SMSSVOA!03 · .:·'!Yl Alcohol ND mg/Kg 1.5 1.7 01/27/96 SMSSVOA!03 

" ''\2-Chloroisopropyl) Ether NO mg/Kg 0.030 1.7 01/27/96 SMSSVOA103 --Methylphenol I 0-Cresol ND mg/Kg 0.030 1.7 01127/96 SMSSVOA!03 Hexachloroethane ND mg/Kg 0.030 1.7 01/27/96 SMSSVOA103 n-Nitroso-di-n-propylamine ND mg/Kg 0.030 1.7 01/27/96 SMSSVOA103 Nitrobenzene ND mg/Kg 0.030 1.7 01/27/96 SMSSVOA!03 3/4 Methylphenol I M/P-Cresol ND mg/Kg 0.030 1.7 01/27/96 SMSSVOA!03 Isophorone ND mg/Kg 0.030 1.7 01/27/96 SMSSVOA103 2-Nitrophenol ND mg/Kg 0.30 1.7 01/27/96 SMSSVOA103 bis(2-Chloroethoxy) Methane ND mg/Kg 0.030 1.7 01/27/96 SMSSVOA!03 2 .4-Dimethylphenol ND mg/Kg 0.030 1.7 01/27/96 SMSSVOA103 1.2 .4-Trichlorobenzene ND mg/Kg 0.030 1.7 01/27/96 SMSSVOA!03 Naphthalene ND mg/Kg 0.030 1.7 01/27/96 SMSSVOA!03 Benzoic Acid ND mg/Kg 3.0 1.7 01/27/96 SMSSVOA103 2 .4-Dichlorophenol ND mg/Kg 0.30 1.7 01/27/96 SMSSVOA!03 4-Chloroaniline ND mg/Kg 0.30 1.7 01/27/96 SMSSVOA103 Hexachloroburadiene ND mg/Kg 0.030 1.7 01/27/96 SMSSVOAI03 2-Methylnaphthalene ND mg/Kg 0.030 1.7 01/27/96 SMSSVOA103 4-Chloro-3-methylphenol ND mg/Kg 0.30 1.7 01127/96 SMSSVOAI03 Hexachlorocyclopenradiene ND mg/Kg 1.5 1.7 01/27/96 SMSSVOAI03 2.4 ,6-Trichlorophenol ND mg/Kg 0.30 1.7 01/27/96 SMSSVOAI03 2.4 ,5-Trichlorophenol ND mg/Kg 0.30 1.7 01127/96 SMSSVOA103 2-Chloronaphthalene ND mg/Kg 0.030 1.7 01/27/96 SMSSVOA!03 2-Nitroaniline ND mg/Kg 0.30 1.7 01/27/96 SMSSVOA103 Acenaphthy lene ND mg/Kg 0.030 1.7 01/27/96 SMSSVOA103 Dimethylphthalate ND mg/Kg 0.030 1.7 01/27/96 SMSSVOAI03 2 .6-D initrotoluene ND mg/Kg 0.30 1.7 01/27/96 SMSSVOAI03 Acenaphthene ND mg/Kg 0.030 1.7 01/27/96 SMSSVOA103 3-Nitroaniline NT mg/Kg 0.30 SMSSVOA103 Dibenzofuran ND mg/Kg 0.030 1.7 01127/96 SMSSVOAI03 2 ,4-Dinitrotoluene ND mg/Kg 0.30 1.7 01/27/96 SMSSVOAI03 Fluorene ND mg/Kg 0.030 1.7 01/27/96 SMSSVOA103 4-Chloropheny 1-pheny I ether ND mg/Kg 0.030 1.7 01/27/96 SMSSVOA103 

fl mylphthalate ND mg/Kg 0.030 1.7 01127/96 SMSSVOAI03 .trophenol ND mg/Kg 0.60 1.7 01/27/96 SMSSVOA103 ,..,-Dinitro-2-methylphenol ND mg/Kg 0.30 1.7 01/27/96 SMSSVOA103 n-Nitrosodiphenylamine ND mg/Kg 0.030 1.7 01/27/96 SMSSVOAI03 4-Nitroaniline NT mg/Kg 0.30 SMSSVOAI03 4-Bromophenyl-phenylether ND mg/Kg 0.030 1.7 01/27/96 SMSSVOA103 



,. Page:3 

ID:9601126-01A Collected: 01/12/96 09:00:00 Sample ID: PILE SA (163,164,165,166 Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

SEMI-VOA/SW846 82708 
Hexachlorobenzene ND mg/Kg 0.030 1.7 01127/96 SMSSVOAI03 PenLlchlorophenol ND mg/Kg 0.30 1.7 01127/96 SMSSVOAI03 2 .4-D initrophenol ND mg/Kg 0.050 1.7 01/27/96 SMSSVOA103 Benzidine NT mg/Kg 1.5 SMSSVOAI03 Phenanthrene ND mg/Kg 0.030 1.7 01/27/96 SMSSVOAI03 Anthracene ND mg/Kg 0.030 1.7 01127/96 SMSSVOAI03 Di-n-butylphthalate ND mg/Kg 0.30 1.7 01/27/96 SMSSVOA103 Fluoranthene ND mg/Kg 0.030 1.7 01/27/96 SMSSVOAI03 Pyrene ND mg/Kg 0.030 1.7 01127/96 SMSSVOA103 8utylbenzylphthalate ND mg/Kg 0.030 1.7 01127/96 SMSSVOA103 Benzo(a)anthracene ND mg/Kg 0.030 1.7 01/27/96 SMSSVOA103 Chrvsene ND mg/Kg 0.030 1.7 01/27/96 SMSSVOA103 3.3 ·:oichlorobenzidine NT mg/Kg 0.30 SMSSVOA103 bis(2-Ethylhexyl)phthalate ND mg/Kg 0.30 1.7 01127/96 SMSSVOA103 Di-n-octyl phthalate ND mg/Kg 0.30 1.7 01/27/96 SMSSVOA103 Benzo(b )tluoranthene ND mg/Kg 0.030 1.7 01/27/96 SMSSVOA103 8enzo(k)tluoranthene ND mg/Kg 0.030 1.7 01/27/96 SMSSVOAI03 Benzo(a)pyrene ND mg/Kg 0.030 1.7 01/27/96 SMSSVOA103 lndeno(l ,2.3-cd)pyrene ND mg/Kg 0.30 1.7 01127/96 SMSSVOA103 Benzo(g ,h .i)perylene ND mg/Kg 0.30 1.7 01/27/96 SMSSVOAI03 2,3,4.6-Tetrachlorophenol ND mg/Kg 1.5 1.7 01/27/96 SMSSVOA103 Azobenzene ND mg/Kg 0.030 1.7 01127/96 SMSSVOAI03 Dibenz(a,h)anthracene ND mg/Kg 0.30 1.7 01/27/96 SMSSVOA103 I""':~ XT/SW846 3520 01123/96 N/A 

.. , TILES/SW846 82408 
'', ;~tnloroditluoromethane ND mg/Kg 0.010 50 01/24/96 SMSVOA346 .... nloromethane ND mg/Kg 0.0050 50 01/24/96 SMSVOA346 lodomethane ND mg/Kg 0.0050 50 01/24/96 SMSVOA346 Acetone 10 mg/Kg 0.0050 50 01/24/96 SMSVOA346 Bromomethane ND mg/Kg 0.0050 50 01/24/96 SMSVOA346 Vinyl Chloride ND mg/Kg 0.0050 50 01/24/96 SMSVOA346 Chloroethane ND mg/Kg 0.0050 50 01/24/96 SMSVOA346 Trichlorotluoromethane ND mg/Kg 0.0050 50 01/24/96 SMSVOA346 Freon 113 ND mg/Kg 0.0050 50 01/24/96 SMSVOA346 Carbon Disultide ND mg/Kg 0.0050 50 01/24/96 SMSVOA346 Acrolein ND mg/Kg 0.020 50 01/24/96 SMSVOA346 Methylene Chloride 0.58 mg/Kg 0.010 50 01124/96 SMSVOA346 1.1-Dichloroethene ND mg/Kg 0.0010 50 01/24/96 SMSVOA346 1.1-Dichloroethane ND mg/Kg 0.0010 50 01/24/96 SMSVOA346 Acrylonitrile ND mg/Kg 0.020 50 01124/96 SMSVOA346 trans-1,2-Dichloroethene ND mg/Kg 0.0010 50 01124/96 SMSVOA346 Chloroform ND mg/Kg 0.0010 50 01/24/96 SMSVOA346 1.2-Dichloroethane ND mg/Kg 0.0010 50 01/24/96 SMSVOA346 Vinyl AceLlte ND mg/Kg 0.0050 50 01/24/96 SMSVOA346 cis-1.2-Dichloroethene ND mg/Kg 0.0010 50 01/24/96 SMSVOA346 2-BuLlnone (MEK) 0.95 mg/Kg 0.0050 50 01/24/96 SMSVOA346 1.1, 1-Trichloroethane ND mg/Kg 0.0010 50 01/24/96 SMSVOA346 Carbon Tetrachloride ND mg/Kg 0.0010 50 01/24/96 SMSVOA346 8romodichloromethane ND mg/Kg 0.0010 50 01124/96 SMSVOA346 I .2-Dichloropropane ND mg/Kg 0.0010 50 01/24/96 SMSVOA346 D ib romomethane ND mg/Kg 0.0010 50 01/24/96 SMSVOA346 trans-! .3-Dichloropropene ND mg/Kg 0.0010 50 01/24/96 SMSVOA346 Trichloroethene · ND mg/Kg 0.0010 50 01/24/96 SMSVOA346 Chlorodibromomethane ND mg/Kg 0.0010 50 01/24/96 SMSVOA346 Ethyl Methacrylate ND mg/Kg 0.0050 50 01/24/96 SMSVOA346 2-Chloroethylvinyl Ether ND mg/Kg 0.0050 50 01124/96 SMSVOA346 I. 1 ,2-Trichloroethane ND mg/Kg 0.0010 50 01/24/96 SMSVOA346 
(' ·-zene ND mg/Kg 0.0010 50 01/24/96 SMSVOA346 

.. 3-Dichloropropene ND mg/Kg 0.0010 50 01/24/96 SMSVOA346 
"·· moform ND mg/Kg 0.0010 50 01/24/96 SMSVOA346 · 4-Methyi-2-PenLlnone (MffiK) ND mg/Kg 0.0050 50 01/24/96 SMSVOA346 

Tetrachloroethene ND mg/Kg 0.0010 50 01/24/96 SMSVOA346 
I, 1 ,2,2-Tetrachloroethane ND mg/Kg 0.0010 50 01/24/96 SMSVOA346 



-
ID:9601126-0lA 

Sample ID: PILE SA ( 163, 164, 165, 166 

TEST I METHOD 

VOLA TILES/SW846 8240B 
1.2-Dibromoethane 
2-Hexanone (MBK) 
1.1.1.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
1.4-Dichloro-2-Butene 
Styrene 
P/M Xylene 
0-Xylene 
1.2.3-Trichloropropane 
Methyl-tert Butyl Ether 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 

Lab1D:9601126-02A 

RESULT 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Sample ID: PILE SB ( 153, 156, 159, 160) 

TEST I METHOD RESULT 
/~:.~.~~r;:: 

Collected: 01112196 09: oo: oo 
Matrix: SOIL 

UNITS 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

LIMIT D F DATE 
ANAL 

0.0010 50 
0.0050 50 
0.0010 50 
0.0010 50 
0.0010 50 
0.0010 50 
0.010 50 

0.0010 50 
0.0020 50 
0.0010 50 
0.0010 50· 

0.010 50. 
0.0010 50 
0.0010 50 
0.0010 50 

01/24/96 
01/24/96 
01/24/96 
01124/96 
01124/96 
01/24/96 
01/24/96 
01/24/96 
01124/96 
01/24/96 
01/24/96 
01/24/96 
01/24/96 
01/24/96 
01/24/96 

Collected: 01112196 09: oo: oo 
Matrix: SOIL 

UNITS LIMIT D F DATE 
ANAL 

Page:4 

BATCH ID 

SMSVOA346 
SMSVOA346 
SMSVOA346 
SMSVOA346 
SMSVOA346 
SMSVOA346 
SMSVOA346 
SMSVOA346 
SMSVOA346 
SMSVOA346 
SMSVOA346 
SMSVOA346 
SMSVOA346 
SMSVOA346 
SMSVOA346 

BATCH ID 

-----------------------------------------------------------------------.,~ Hg XT/SW846 7471 
lCP DIG/SW 846 3050 
MERCURY (CVAA)/SW846 7471 

Mercury 
METALS by ICP SCAN/6010 

Silver. Ag 
Aluminum. AI 
Arsenic. As 
Boron, B 
Barium. Ba 
Beryllium, Be 
Calcium, Ca 
Cadmium. Cd 
Cobalt. Co 
Chromium. Cr 
Copper. Cu 
Iron. Fe 
Potassium, K 
Magnesium. Mg 
Manganese. Mn 
Molybdenum, Mo 
Sodium, Na 
Nickel, Ni 
Lead. Pb 
Antimony. Sb 
Selenium. Se 
Silica, Se 
Titanium. Ti 
Thallium, Tl 
Vanadium. V 
Zinc, Zn 

PEST /PCB /SW846 8080A 
I' ·-in 
F .-BHC 

.... -BHC 
gamma-BHC (lindane) 
delta-BHC 

01/22/96 
01/23/96 

ND 

ND 
NT 
ND 
NT 
137 
NT 
NT 

0.48 
NT 
7.7 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 

34.4 
NT 
ND 
NT 
NT 
NT 
NT 
NT 

ND 
ND 
ND 
ND 
ND 

N!A 
N/A 

mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

0.15 

2.0 
25 

5.0 
25 

0.50 
0.50 

25 
0.50 

1.0 
2.0 
1.0 
25 
25 
25 

0.50 
20 
25 

5.0 
5.0 
5.0 
5.0 
50 
20 
20 

0.30 
5.0 

0.0030 
0.0030 
0.0030 
0.0030 
0.0030 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

10 
10 
10 
10 
10 

01/23/96 

01/26/96 

01/26/96 

01/26/96 

01/26/96 

01/26/96 

01/26/96 

01/26/96 

01/27/96 
01/27/96 
01127/96 
01/27/96 
01/27/96 

SC87 

SI67 
5167 
Sl67 
Sl67 
5167 
5167 
5167 
5167 
5167 
Sl67 
5167 
Sl67 
Sl67 
5167 
Sl67 
Sl67 
5167 
5167 
5167 
5167 
5167 
Sl67 
Sl67 
Sl67 
Sl67 
Sl67 

SPEST45/SPCB122 
SPEST45/SPCB 122 
SPEST45/SPCB 122 
SPEST45/SPCB 122 
SPEST45/SPCB 122 



.~ Page:5 

ID:9601126-02A Collected: 01/12/96 09:00:00 
Sample ID: PILE SB (153,156,159,160) Matrix: soIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

PEST/PCB /SW846 8080A 
Chlordane ND mg/Kg 0.030 10 01/27/96 SPEST45/SPCB 122 4.4'-DDD ND mg/Kg 0.0030 10 01127/96 SPEST 45/SPCB 122 4.4'-DDE ND mg/Kg 0.0030 10 01/27/96 SPEST45/SPCB 122 4.4'-DDT ND mg/Kg 0.0030 10 01127/96 SPEST45/SPCB 122 Dieldrin ND mg/Kg 0.0030 10 01127/96 SPEST45/SPCB 122 
Endosulfan I ND mg/Kg 0.0030 10 01127/96 SPEST45/SPCB 122 
Endosulfan II ND mg/Kg 0.0030 10 01/27/96 SPEST45/SPCBI22 
Endrin ND mg/Kg 0.0030 10 01/27/96 SPEST45/SPCB 122 Endrin Aldehyde ND mg/Kg 0.0030 10 01127/96 SPEST45/SPCB 122 
Heptachlor ND mg/Kg 0.0030 10 01/27/96 SPEST45/SPCB 122 Heptachlor Epoxide ND mg/Kg 0.0030 10 01/27/96 SPEST45/SPCB 122 
Methoxychlor ND mg/Kg 0.030 10 01/27/96 SPEST45/SPCB 122 Endosulfan Sulfate ND mg/Kg 0.030 10 01127/96 SPEST 45/SPCB 122 
Toxaphene ND mg/Kg 0.30 10 01/27/96 SPEST45/SPCB 122 
PCB-1016 ND mg/Kg 0.0030 1.0 01/29/96 SPEST45/SPCB122 
PCB-1221 ND mg/Kg 0.0030 1.0 01129/96 SPEST45/SPCB122 
PCB-1232 ND mg/Kg 0.0030 1.0 01129/96 SPEST45/SPCBI22 
PCB-1242 0.044 mg/Kg 0.0030 1.0 01/29/96 SPEST45/SPCBI22 
PCB-1248 ND mg/Kg 0.0030 1.0 01/29/96 SPEST45/SPCB 122 
PCB-1254 ND mg/Kg 0.0030 1.0 01129/96 SPEST45/SPCB 122 
PCB-1260 0.017 mg/Kg 0.0030 1.0 01/29/96 SPEST45/SPCB 122 

PEST/PCB XT/SW846 3520 01124/96 N/A 
SEMI-VOA/SW846 82708 fl""c N. itrosodimethy !amine ND mg/Kg 0.30 2.0 01127/96 SMSSVOA103 

.. :·dine ND mg!Kg 0.30 2.0 01127/96 SMSSVOAI03 
""'"'me ND mg!Kg 0.30 2.0 01/27/96 SMSSVOAI03 

.• s(2-Chloroethyl) Ether ND mg/Kg 0.030 2.0 01127/96 SMSSVOA103 
2-Chlorophenol ND mg/Kg 0.030 2.0 01/27/96 SMSSVOAI03 
1,3-Dichlorobenzene ND mg/Kg 0.030 2.0 01/27/96 SMSSVOAI03 
I A-Dichlorobenzene ND mg/Kg 0.030 2.0 01/27/96 SMSSVOA103 
Phenol ND mg/Kg 0.30 2.0 01/27/96 SMSSVOAI03 
1.2-Dichlorobenzene ND mg/Kg 0.030 2.0 01/27/96 SMSSVOAI03 
Benzyl Alcohol ND mg/Kg 1.5 2.0 01/27/96 SMSSVOA103 
bis(2-Chloroisopropyl) Ether ND mg/Kg 0.030 2.0 01127/96 SMSSVOA103 
2-Methylphenol I 0-Cresol ND mg/Kg 0.030 2.0 01127/96 SMSSVOA103 
Hexachloroethane ND mg/Kg 0.030 2.0 01/27/96 SMSSVOAI03 
n-Nitroso-di-n-propylamine ND mg/Kg 0.030 2.0 01/27/96 SMSSVOA103 
Nitrobenzene ND mg/Kg 0.030 2.0 01127/96 SMSSVOA103 
3/4 Methylphenol/ M/P-Cresol ND mg/Kg 0.030 2.0 01/27/96 SMSSVOA103 
Isophorone ND mg/Kg 0.030 2.0 01/27/96 SMSSVOA103 
2-Nitrophenol ND mg/Kg 0.30 2.0 01/27/96 SMSSVOA103 
bis(2-Chloroethoxy) Methane ND mg/Kg 0.030 2.0 01/27/96 SMSSVOA103 
2 .4-Dimethylphenol ND mg/Kg 0.030 2.0 01/27/96 SMSSVOA103 
1.2.4-Trichlorobenzene ND mg/Kg 0.030 2.0 01/27/96 SMSSVOAI03 
Naphthalene ND mg/Kg 0.030 2.0 01/27/96 SMSSVOAI03 
Benzoic Acid ND mg/Kg 3.0 2.0 01127/96 SMSSVOAI03 
2 .4-Dichlorophenol ND mg/Kg 0.30 2.0 01/27/96 SMSSVOA103 
4-Chloroaniline ND mg/Kg 0.30 2.0 01/27/96 SMSSVOAI03 
Hexachlorobutadiene ND mg/Kg 0.030 2.0 01/27/96 SMSSVOA103 
2-Methylnaphthalene ND mg/Kg 0.030 2.0 01/27/96 SMSSVOA103 
4-Chloro-3-methylphenol ND mg/Kg 0.30 2.0 01/27/96 SMSSVOA103 
Hexachlorocyclopentadiene ND mg/Kg 1.5 2.0 01/27/96 SMSSVOA103 
2,4.6-Trichlorophenol ND mg/Kg 0.30 2.0 01/27/96 SMSSVOA103 
2,4,5-Trichlorophenol ND mg/Kg 0.30 2.0 01/27/96 SMSSVOA103 
2-Chloronaphthalene ND mg/Kg 0.030 2.0 01127/96 SMSSVOA103 
2-Nitroaniline ND mg/Kg 0.30 2.0 01/27/96 SMSSVOA103 
Acenaphthylene ND mg/Kg 0.030 2.0 01/27/96 SMSSVOA103 

~imethylphthalate ND mg/Kg 0.030 2.0 01/27/96 SMSSVOA103 
Dinitrotoluene ND mg/Kg 0.30 2.0 01/27/96 SMSSVOA103 

.naphthene ND mg/Kg 0.030 2.0 01/27/96 SMSSVOA103 
'""J-Nitroaniline NT mg/Kg 0.30 SMSSVOA103 

Dibenzofuran ND mg/Kg 0.030 2.0 01/27/96 SMSSVOAI03 
2 ,4-Dinitrotoluene ND mg/Kg 0.30 2.0 01127/96 SMSSVOA103 



Page:6 

ID:9601126-02A Collected: 01/12/96 09:00:00 
Sample ID: PILE SB (153,156,159,160) Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

SEMI-VOA/SW846 82708 
Fluorene ND mg/Kg 0.030 2.0 01/27/96 SMSSVOA103 
4-Chlorophenyl-phenylether ND mg/Kg 0.030 2.0 01127/96 SMSSVOA103 
Diethylphthalate ND mg/Kg 0.030 2.0 0 l/27/96 SMSSVOA103 
4-Nitrophenol ND mg/Kg 0.60 2.0 01127/96 SMSSVOA103 
4 .6-Dinitro-2-methylphenol ND mg/Kg 0.30 2.0 01127/96 SMSSVOA103 
n-Nitrosodiphenylamine ND mg/Kg 0.030 2.0 01127/96 SMSSVOA103 
4-Nitroaniline NT mg/Kg 0.30 SMSSVOA103 
4-8romophenyl-phenylether ND mg/Kg 0.030 2.0 0 l/27/96 SMSSVOA103 
Hexachlorobenzene ND mg/Kg 0.030 2.0 01/27/96 SMSSVOA103 
Pentachlorophenol' ND mg/Kg 0.30 2.0 01/27/96 SMSSVOA103 
2.4-Dinitrophenol ND mg/Kg 0.050 2.0 01/27/96 SMSSVOA103 
Benzidine NT mg/Kg 1.5 SMSSVOA103 
Phenanthrene ND mg/Kg 0.030 2.0 01127/96 SMSSVOA103 
Anthracene ND mg/Kg 0.030 2.0 01/27/96 SMSSV0Al03 
Di-n-butylphthalate ND mg/Kg 0.30 2.0 01/27/96 SMSSVOA103 
Fluoranthene ND mg/Kg 0.030 2.0 01/27/96 SMSSVOA103 
Pyrene ND mg!Kg 0.030 2.0 01/27/96 SMSSVOA103 
8utylbenzylphthalate ND mg/Kg 0.030 2.0 01/27/96 SMSSVOA103 
8enzo(a)anthracene ND mg/Kg 0.030 2.0 01127/96 SMSSVOA103 
Chrysene ND mg/Kg 0.030 2.0 01/27/96 SMSSVOA103 
3.3 '-Dichlorobenzidine NT mg/Kg 0.30 SMSSVOA103 
bis(2-Ethylhexyl)phthalate ND mg/Kg 0.30 2.0 01127/96 SMSSVOA103 
Di-n-octyl phthalate ND mg!Kg 0.30 2.0 01/27/96 SMSSVOA103 
""t::-_.zo(b )tluoranthene ND mg/Kg 0.030 2.0 01/27/96 SMSSVOA103 

· ~o(k)tluoranthene ND mg/Kg 0.030 2.0 01/27/96 SMSSVOA103 \ ,t-'1zo(a)pyrene ND mg/Kg 0.030 2.0 01/27/96 SMSSVOA103 
_,,deno( 1,2.3-cd)pyrene ND mg!Kg 0.30 2.0 01/27/96 SMSSVOA103 
Benzo(g,h,i)perylene ND mg/Kg 0.30 2.0 01/27/96 SMSSVOA103 
2. 3 .4. 6-T etrachlorophenol ND mg/Kg 1.5 2.0 01/27/96 SMSSVOA103 
Azobenzene ND mg/Kg 0.030 2.0 01127/96 SMSSVOA103 
Dibenz(a.h)anthracene ND mg/Kg 0.30 2.0 01127/96 SMSSVOA103 

SVOA XT/SW846 3520 01/23/96 N/A 
VOLATILES/SW846 82408 

Dichloroditluoromethane ND mg/Kg 0.010 250 01/26/96 SMSVOA348 
Chloromethane ND mg/Kg 0.0050 250 01/26/96 SMSVOA348 
Iodomethane ND mg/Kg 0.0050 250 01/26/96 SMSVOA348 
Acetone '0 mg!Kg 0.0050 250 01/26/96 SMSVOA348 
8romomethane .'iD mg/Kg 0.0050 250 01/26/96 SMSVOA348 
Vinyl Chloride ND mg/Kg 0.0050 250 01126/96 SMSVOA348 
Chloroethane ND mg/Kg 0.0050 250 01/26/96 SMSVOA348 
Trichlorotluoromethane ND mg/Kg 0.0050 250 01/26/96 SMSVOA348 
Freon 113 ND mg/Kg 0.0050 250 01126/96 SMSVOA348 
Carbon Disultide ND mg/Kg 0.0050 250 01/26/96 SMSVOA348 
Acrolein ND mg/Kg 0.020 250 01/26/96 SMSVOA348 
Methylene Chloride ND mg/Kg 0.010 250 01/26/96 SMSVOA348 
1.1-Dichloroethene ND mg/Kg 0.0010 250 01/26/96 SMSVOA348 
1,1-Dichloroethane ND mg/Kg 0.0010 250 01/26/96 SMSVOA348 
Aery lonitrile ND mg/Kg 0.020 250 01/26/96 SMSVOA348 
trans-1.2-Dichloroethene ND mg/Kg 0.0010 250 01/26/96 SMSVOA348 
Chloroform ND mg/Kg 0.0010 250 01/26/96 SMSVOA348 
1,2-Dichloroethane ND mg/Kg 0.0010 250 01/26/96 SMSVOA348 
Vinyl Acetate ND mg!Kg 0.0050 250 01/26/96 SMSVOA348 
cis-1.2-Dichloroethene ND mg/Kg 0.0010 250 01/26/96 SMSVOA348 
2-8utanone (MEK) 5.0 mg/Kg 0.0050 250 01/26/96 SMSVOA348 
1.1.1-Trichloroethane ND mg/Kg 0.0010 250 01/26/96 SMSVOA348 
Carbon Tetrachloride ND mg/Kg 0.0010 250 01/26/96 SMSVOA348 
8romodichloromethane ND mg/Kg 0.0010 250 01/26/96 SMSVOA348 f. "-Dichloropropane ND mg/Kg 0.0010 250 01/26/96 SMSVOA348 

romomethane ND mg/Kg 0.0010 250 01/26/96 SMSVOA348 

" ns-1.3-Dichloropropene ND mg/Kg 0.0010 250 01/26/96 SMSVOA348 
, richloroethene ND mg/Kg 0.0010 250 01/26/96 SMSVOA348 
Chlorodibromomethane ND mg/Kg 0.0010 250 01126/96 SMSVOA348 
Ethyl Methacrylate ND mg!Kg 0.0050 250 01/26/96 SMSVOA348 



Page:7 

ID:9601126-02A Collected: 01112196 09:00:00 Sample ID: PILE SB (153,156,159,160) Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES/SW846 8240B 
2-Chloroethylvinyl Ether NO mg/Kg 0.0050 250 01/26/96 SMSVOA348 1.1.2-Trichloroethane NO mg/Kg 0.0010 250 01/26/96 SMSVOA348 Benzene NO mg/Kg 0.0010 250 01/26/96 SMSVOA348 cis-1.3-Dichloropropene ND mg/Kg 0.0010 250 01126196 SM5VOA348 Bromoform ND mg/Kg 0.0010 250 01/26/96 5M5VOA348 4-Methyl-2-Pentanone (MillK) ND mg/Kg 0.0050 250 01/26/96 5M5VOA348 Tetrachloroethene ND mg/Kg 0.0010 250 01/26/96 SMSVOA348 1,1.2 .2-Tetrachloroethane NO mg/Kg 0.0010 250 Ol/26/96 5MSVOA348 1.2-Dibromoethane NO mg/Kg 0.0010 250 01/26/96 5MSVOA348 2-Hexanone (MBK) ND mg/Kg 0.0050 250 01/26/96 SMSVOA348 1.1 ,1.2-Tetrachloroethane NO mg/Kg 0.0010 250 01/26/96 SMSVOA348 Toluene NO mg/Kg 0.0010 250 01/26/96 SM5VOA348 Chlorobenzene ND mg/Kg 0.0010 250 01126/96 5M5VOA348 Ethyl benzene ND mg/Kg 0.0010 250 01/26/96 SMSVOA348 1,4-0ichloro-2-Butene NO mg/Kg 0.010 250 01/26/96 SMSVOA348 Styrene ND mg/Kg 0.0010 250 01/26/96 SMSVOA348 P/M Xylene NO mg/Kg 0.0020 250 01/26/96 SMSVOA348 0-Xylene ND mg/Kg 0.0010 250 01/26/96 SMSVOA348 1.2.3-Trichloropropane NO mg/Kg 0.0010 250 01/26/96 SMSVOA348 Methyl-tert Butyl Ether NO mg/Kg 0.010 250 01126/96 SMSVOA348 1,2-Dichlorobenzene NO mg/Kg 0.0010 250 01/26/96 5MSVOA348 1.3-0ichlorobenzene NO mg/Kg 0.0010 250 01126/96 SMSVOA348 1.4-0ichlorobenzene NO mg/Kg 0.0010 250 01/26/96 SMSVOA348 

-~ 

"' 

.... :~·bID: 9601126 -03A Collected: 01112196 09:00:00 
Sample ID: PILE sc (157,158,161,162) Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

CVAA Hg XT/SW846 7471 01/22/96 N/A 
ICP DIG/SW 846 3050 01/23/96 N/A 
MERCURY (CVAA)/SW846 7471 

Mercury ND mg/Kg 0.15 1.0 01/23/96 SC87 METALS by ICP SCAN/6010 
Silver, Ag NO mg/Kg 2.0 1.0 01/26/96 Sl67 Aluminum, AI NT mg!Kg 25 Sl67 Arsenic, As NO mg/Kg 5.0 1.0 01/26/96 Sl67 Boron, B NT mg/Kg 25 Sl67 Barium, Ba 553 mg/Kg 0.50 1.0 01/26/96 Sl67 Beryllium. Be NT mg/Kg 0.50 Sl67 Calcium. Ca NT mg/Kg 25 5167 
Cadmium. Cd NO mg/Kg 0.50 1.0 01/26/96 5167 Cobalt, Co NT mg/Kg 1.0 Sl67 
Chromium. Cr 5.5 mg/Kg 2.0 1.0 01/26/96 Sl67 
Copper. Cu NT mg/Kg 1.0 Sl67 
Iron, Fe NT mg/Kg 25 Sl67 
Potassium, K NT mg/Kg 25 5167 
Magnesium. Mg NT mg/Kg 25 Sl67 
Manganese. Mn NT mg/Kg 0.50 5167 
Molybdenum. Mo NT mg/Kg 20 Sl67 
Sodium, Na NT mg/Kg 25 SI67 
Nickel, Ni NT mg/Kg 5.0 SI67 
T "ad. Pb 26.5 mg!Kg 5.0 1.0 01/26/96 SI67 ,/" ·mony, Sb NT mg/Kg 5.0 Sl67 

.nium. Se NO mg/Kg 5.0 1.0 01/26/96 Sl67 ' _,auca, 5e NT mg/Kg 50 Sl67 
Titanium. Ti NT mg!Kg 20 Sl67 
Thallium. Tl NT mg!Kg 20 Sl67 



ID:960ll26-03A 
~amp~ID:PILE SC (157,158,161,162) 

TEST / METHOD 

METALS by ICP SCAN/6010 
Vanadium. V 
Zinc. Zn 

PEST/PCB /SW846 8080A 
Aldrin 
alpha-BHC 
heta-BHC 
l!amma-BHC (lindane) 
delta-BHC 
Chlordane 
4.4'-000 
4.4'-DDE 
4.4'-DDT 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor Epoxide 
Methoxychlor 
Endosulfan Sulfate 
Toxaphene 
PCB-1016 

.-l',CB-1221 rF ::.1232 

' ;.;:,>1242 
• t:'B-1248 
PCB-1254 
PCB-1260 

PEST/PCB XT/SW846 3520 
SEMI-VOA/SW846 8270B 

n-Nitrosodimethylamine 
Pyridine 
Aniline 
bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1.3-Dichlorobenzene 
!A-Dichlorobenzene 
Phenol 
1.2-Dichlorobenzene 
Benzyl Alcohol 
bis(2-Chloroisopropyl) Ether 
2-Methylphenol I 0-Cresol 
Hexachloroethane 
n-Nitroso-di-n-propylamine 
Nitrobenzene 
3/4 Methylphenol I M/P-Cresol 
Isophorone 
2-Nitrophenol 
bis(2-Chloroethoxy) Methane 
2,4-Dimethylphenol 
1.2.4-Trichlorobenzene 
Naphthalene 
Benzoic Acid 
2.4-0ichlorophenol 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methylnaphthalene 

, 'Jloro-3-methylphenol 
• achlorocyclopentadiene 

' .:..4.6-Trichlorophenol 
2.4 ,5-Trichlorophenol 
2-Chloronaphthalene 

RESULT 

NT 
NT 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
NO 

01124/96 

NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Collected: Ol/12/96 09: oo: oo 
Matrix: SOIL 

UNITS 

mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

N!A 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

LIMIT 

0.30 
5.0 

0.0030 
0.0030 
0.0030 
0.0030 
0.0030 

0.030 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 

0.030 
0.030 

0.30 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 

0.30 
0.30 
0.30 

0.030 
0.030 
0.030 
0.030 

0.30 
0.030 

1.5 
0.030 
0.030 
0.030 
0.030 
0.030 
0.030 
0.030 

0.30 
0.030 
0.030 
0.030 
0.030 

3.0 
0.30 
0.30 

0.030 
0.030 

0.30 
1.5 

0.30 
0.30 

0.030 

D F DATE 
ANAL 

1.0 01127/96 
1.0 01127/96 
1.0 01127/96 
1.0 01127/96 
1.0 01127/96 
1.0 01127/96 
1.0 01127/96 
1.0 01127/96 
1.0 01/27/96 
1.0 01127/96 
1.0 01127/96 
1.0 01/27/96 
I .0 01/27/96 
1.0 01/27/96 
1.0 01/27/96 
1.0 01/27/96 
1.0 01/27/96 
1.0 01/27/96 
1.0 01/27/96 
1.0 01/26/96 
1.0 01/26/96 
1.0 01/26/96 
1.0 01126/96 
1.0 01126/96 
1.0 01/26/96 
1.0 01/26/96 

1.9 01/28/96 
I . 9 0 1128/96 
1.9 01128/96 
I. 9 0 I /28/96 
1.9 01128/96 
1.9 01/28/96 
1.9 01/28/96 
I. 9 0 1128/96 
1.9 01/28/96 
1.9 01128/96 
1.9 01128/96 
1.9 01/28/96 
1.9 01/28/96 
1.9 01/28/96 
1.9 01128/96 
1.9 01/28/96 
1.9 01/28/96 
1.9 01128/96 
1.9 01/28/96 
1.9 01/28/96 
1.9 01/28/96 
I. 9 0 l/28/96 
1.9 01/28/96 
1.9 01/28/96 
1.9 01/28/96 
1.9 01/28/96 
1.9 01/28/96 
1.9 01128/96 
1.9 01128/96 
1.9 01/28/96 
1.9 01/28/96 
1.9 01/28/96 

Page:B 

BATCH ID 

Sl67 
Sl67 

SPEST45/SPCB 122 
SPEST45/SPCB 122 
SPEST45/SPCB122 
SPEST451SPCB 122 
SPEST45iSPCB 122 
SPEST45/SPCB 122 
SPEST45/SPCB 122 
SPEST45/SPCB 122 
SPEST45/SPCB 122 
SPEST45/SPCBI22 
SPEST45/SPCB122 
SPEST45/SPCB 122 
SPEST45/SPCB122 
SPEST45/SPCB122 
SPEST45/SPCB122 
SPEST45/SPCB 122 
SPEST45/SPCB122 
SPEST45/SPCBI22 
SPEST45/SPCB 122 
SPEST45/SPCB 122 
SPEST45/SPCB122 
SPEST45/SPCB122 
SPEST45/SPCB122 
SPEST45/SPCB 122 
SPEST45/SPCB122 
SPEST45/SPCB122 

SMSSVOAI03 
SMSSVOA103 
SMSSVOAI03 
SMSSVOA103 
SMSSVOA103 ·. 
SMSSVOA103 
SMSSVOA103 
SMSSVOA103 
SMSSVOA103 
SMSSVOA103 
SMSSVOA103 
SMSSVOA103 
SMSSVOA103 
SMSSVOAI03 
SMSSVOA103 
SMSSVOAI03 
SMSSVOA103 
SMSSVOA103 
SMSSVOA103 
SMSSVOA103 
SMSSVOA103 
SMSSVOA103 
SMSSVOAI03 
SMSSVOA103 
SMSSVOA103 
SMSSVOA103 
SMSSVOA103 
SMSSVOA103 
SMSSVOA103 
SMSSVOA103 
SMSSVOA103 
SMSSVOA103 



Page: 9 -
'~h.,c 

ID:9601126-03A Collected: 01/12/96 09:00:00 
~ample ID: PILE sc (157,158,161,162) Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

SEMI-VOA/SW846 82708 
2-Nitroaniline ND mg/Kg 0.30 1.9 01/28/96 SMSSVOAI03 Acenaphthylene ND mg/Kg 0.030 1.9 01/28/96 SMSSVOA103 Dimethylphthalate ND mg/Kg 0.030 1.9 0 I /28/96 SMSSVOAI03 2 .6-Dinitrmoluene ND mg/Kg 0.30 1.9 01/28/96 SMSSVOAI03 Acenaphthene ND mg/Kg 0.030 1.9 01/28/96 SMSSVOA103 3-Nitroaniline NT mg/Kg 0.30 SMSSVOAI03 
Dibenzofuran ND mg/Kg 0.030 1.9 0 I /28/96 SMSSVOA103 
2.4-Dinitrotoluene ND mg/Kg 0.30 1.9 01/28/96 SMSSVOAI03 
Fluorene ND mg/Kg 0.030 1.9 01/28/96 SMSSVOAI03 4-Chloropheny 1-pheny I ether ND mg/Kg 0.030 1.9 01/28/96 SMSSVOAI03 Diethylphthalate ND mg/Kg 0.030 1.9 0 I /28/96 SMSSVOAI03 4-Nitrophenol ND mg/Kg 0.60 1.9 01/28/96 SMSSVOA103 4.6-Dinitro-2-methylphenol ND mg/Kg 0.30 1.9 01/28/96 SMSSVOAI03 n-Nitrosodiphenylamine ND mg/Kg 0.030 1.9 01/28/96 SMSSVOA103 4-Nitroaniline NT mg/Kg 0.30 SMSSVOA103 4-Bromophenyl-phenylether ND mg/Kg 0.030 1.9 01/28/96 SMSSVOA103 Hexachlorobenzene ND mg/Kg 0.030 1.9 01/28/96 SMSSVOAI03 Pentachlorophenol ND mg/Kg 0.30 1.9 01/28/96 SMSSVOA103 
2.4-Dinitrophenol ND mg/Kg 0.050 1.9 01/28/96 SMSSVOA103 
Benzidine NT mg/Kg 1.5 SMSSVOAI03 
Phenanthrene ND mg/Kg 0.030 1.9 01/28/96 SMSSVOA103 
Anthracene ND mg/Kg 0.030 1.9 01/28/96 SMSSVOAI03 
Di-n-butylphthalate ND mg/Kg 0.30 1.9 01/28/96 SMSSVOAI03 

rlu.~~ranthene ND mg/Kg 0.030 1.9 01/28/96 SMSSVOA103 
''·"~e ND mg/Kg 0.030 1.9 01/28/96 SMSSVOAI03 

\ .:~:ibenzylphthalate ND mg/Kg 0.030 1.9 01/28/96 SMSSVOAI03 
w,, _ 2nzo(a)anthracene ND mg/Kg 0.030 1.9 01/28/96 SMSSVOAI03 

Chrysene ND mg/Kg 0.030 1.9 01/28/96 SMSSVOAI03 
3,3 '-Dichlorobenzidine NT mg/Kg 0.30 SMSSVOA103 
bis(2-Ethylhexyl)phthalate ND mg/Kg 0.30 1.9 01/28/96 SMSSVOA103 
Di-n-octyl phthalate ND mg/Kg 0.30 1.9 01/28/96 SMSSVOAI03 
Benzo(b )tluoranthene ND mg/Kg 0.030 1.9 01/28/96 SMSSVOAI03 
Benzo(k)tluoranthene ND mg/Kg 0.030 1.9 01/28/96 SMSSVOAI03 
Benzo(a)pyrene ND mg/Kg 0.030 1.9 01/28/96 SMSSVOA103 
lndeno( 1.2.3-cd)pyrene ND mg/Kg 0.30 1.9 01/28/96 SMSSVOA103 
Benzo(g,h,i)perylene ND mg/Kg 0.30 1.9 01/28/96 SMSSVOA103 
2,3 .4,6-Tetrachlorophenol ND mg/Kg 1.5 1.9 01/28/96 SMSSVOA103 
Azobenzene ND mg/Kg 0.030 1.9 01/28/96 SMSSVOA103 
Dibenz(a,h)anthracene ND mg/Kg 0.30 1.9 01128/96 SMSSVOA103 

SVOA XT /SW846 3520 01/23/96 NIA 
VOLATILES/SW846 82408 

Dichloroditluoromethane ND mg/Kg 0.010 50 01/25/96 SMSVOA347 
Chloromethane ND mg/Kg 0.0050 50 01/25/96 SMSVOA347 
Iodomethane ND mg/Kg 0.0050 50 01/25/96 SMSVOA347 
Acetone 4.0 mg/Kg 0.0050 50 01/25/96 SMSVOA347 
Bromomethane ND mg/Kg 0.0050 50 01/25/96 SMSVOA347 
Vinyl Chloride ND mg/Kg 0.0050 50 01/25/96 SMSVOA347 
Chloroethane ND mg/Kg 0.0050 50 01/25/96 SMSVOA347 
Trichlorofluoromethane ND mg/Kg 0.0050 50 01/25/96 SMSVOA347 
Freon 113 ND mg/Kg 0.0050 50 01/25/96 SMSVOA347 
Carbon Disulfide ND mg/Kg 0.0050 50 01/25/96 SMSVOA347 
Acrolein ND mg/Kg 0.020 50 01/25/96 SMSVOA347 
Methylene Chloride 0.67 mg/Kg 0.010 50 01/25/96 SMSVOA347 
1.1-Dichloroethene ND mg/Kg 0.0010 50 01/25/96 SMSVOA347 
1,1-Dichloroethane ND mg/Kg 0.0010 50 01/25/96 SMSVOA347 
Acrylonitrile ND mg/Kg 0.020 50 01/25/96 SMSVOA347 
trans-! ,2-Dichloroethene ND mg/Kg 0.0010 50 01/25/96 SMSVOA347 

(hloroform ND mg/Kg 0.0010 50 01125/96 SMSVOA347 
1) ichloroethane ND mg/Kg 0.0010 50 01/25/96 SMSVOA347 
I Acetate ND mg/Kg 0.0050 50 01/25/96 SMSVOA347 

"• _;s-1.2-Dichloroethene ND mg/Kg 0.0010 50 01/25/96 SMSVOA347 
2-Butanone (MEK) 0.37 mg/Kg 0.0050 50 01/25/96 SMSVOA347 
1.1,1-Trichloroethane ND mg/Kg 0.0010 50 01/25/96 SMSVOA347 



ID:9601126-03A 
~amp~ID:PILE SC (157,158,161,162) 

TEST I METHOD 

VOLA TILES/SW846 82408 
Carbon Tetrachloride 
Bromodichloromethane 
1.2-0ichloropropane 
Oibromomethane 
trans-1.3-0ichloropropene 
Trichloroethene 
Chlorodibromomethane 
Ethyl Methacrylate 
2-Chloroethvlvinvl Ether 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-0ichloropropene 
Bromoform 
4-Melhyi-2-Pentanone (MIBK) 
Tetrachloroethene 
1.1.2.2-Tetrachloroethane 
1,2-0ibromoelhane 
2-Hexanone (MBK) 
1.1,1.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
1.4-0ichloro-2-Butene 

vrene 
-->..! 
;it~ Xylene 

,, J;,;ylene 
. :2.3-Trichloropropane 
Methyl-ten Butyl Ether 
1.2-0ichlorobenzene 
1.3-0ichlorobenzene 
1.4-0ichlorobenzene 

Lab ID: 96 01126- 04A 

RESULT 

NO 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
NO 
ND 
NO 
NO 
ND 
NO 
NO 
ND 
ND 
ND 
ND 

0.092 . 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
NO 
ND 
ND 

Sample ID: PILE SD ( 151 I 152 I 154 I 155) 

TEST / METHOD 

CVAA He XT/SW846 7471 
ICP OIGiSW 846 3050 
MERCURY (CV AA)/SW846 7471 

Mercury 
METALS by ICP SCAN/6010 

Silver. Ag 
Aluminum. AI 
Arsenic. As 
Boron. B 
Barium, Ba 
Beryllium. Be 
Calcium. Ca 
Cadmium. Cd 
Cobalt, Co 
Chromium, Cr 

f opper. Cu 
,_Fe 

ssium. K 
· .. .tgnesium. Mg 

Manganese, Mn 
Molybdenum, Mo 

RESULT 

01/22/96 
01123/96 

ND 

ND 
NT 
NO 
NT 
!55 
NT 
NT 

0.42 
NT 
9.0 
NT 
NT 
NT 
NT 
NT 
NT 

Page:10 

Collected: o 1 I 12 I 9 6 o 9 : o o : 0 o 
Matrix: SOIL 

UNITS 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

LIMIT 

0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0050 
0.0050 
0.0010 
0.0010 
0.0010 
0.0010 
0.0050 
0.0010 
0.0010 
0.0010 
0.0050 
0.0010 
0.0010 
0.0010 
0.0010 

0.010 
0.0010 
0.0020 
0.0010 
0.0010 

0.010 
0.0010 
0.0010 
0.0010 

D F DATE 
ANAL 

50 01/25/96 
50 01/25/96 
50 01/25/96 
50 01125196 
50 01/25/96 
50 01/25/96 
50 01125196 
50 01125196 
50 01125196 
50 01125196 
50 01/25/96 
50 01125196 
50 01/25/96 
50 01/25/96 
50 01125196 
50 01/25/96 
50 01/25/96 
50 01/25/96 
50 01/25/96 
50 01/25/96 
50 01/25/96 
50 01/25/96 
50 01/25/96 
50 01/25/96 
50 01/25/96 
50 01/25/96 
50 01/25/96 
50 01/25/96 
50 01/25/96 
50 01/25/96 
50 01/25/96 

BATCH ID 

SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 

Collected: 01112/96 09: oo: oo 
Matrix: SOIL 

UNITS 

N/A 
N!A 

mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

LIMIT D F DATE BATCH ID 
ANAL 

0.15 1.0 01/23/96 SC87 

2.0 1.0 01/26/96 SI67 
25 SI67 

5.0 I .0 01/26/96 SI67 
25 SI67 

0.50 1.0 01/26/96 Sl67 
0.50 SI67 

25 SI67 
0.50 1.0 01/26/96 Sl67 

1.0 Sl67 
2.0 1.0 01/26/96 SI67 
1.0 SI67 
25 SI67 
25 SI67 
25 Sl67 

0.50 Sl67 
20 Sl67 



.-. Page:ll 

-,..._,_, ID: 9601126-04A Collected: 01/12/96 09:00:00 
Sample ID: PILE SD (151,152,154,155) Matrix: soIL 

TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

METALS by ICP SCAN/6010 
Sodium. Na NT mg/Kg 25 SI67 
Nickel. Ni NT mg/Kg 5.0 SI67 
Lead. Pb 35.0 mg/Kg 5.0 1.0 01126/96 SI67 
Amimony. Sb NT mg/Kg 5.0 SI67 
Selenium. Se ND mg/Kg 5.0 1.0 01126/96 SI67 
Silica. Se NT mg/Kg 50 SI67 
Titanium. Ti NT mg/Kg 20 SI67 
Thallium. Tl NT mg/Kg 20 SI67 
Vanadium. V NT mg/Kg - 0:30 SI67 
Zinc. Zn NT mg/Kg 5.0 SI67 

PEST/PCB /SW846 8080A 
Aldrin ND mg/Kg 0.0030 10 01/27/96 SPEST45/SPCB 122 
alpha-BHC ND mg/Kg 0.0030 10 01127/96 SPEST45/SPCB122 
beta-BHC ND mg/Kg 0.0030 10 01127/96 SPEST45/SPCB122 
gamma-BHC (lindane) ND mg/Kg 0.0030 10 01127/96 SPEST45/SPCB122 
delta-BHC ND mg/Kg 0.0030 10 01127196 SPEST45/SPCB122 
Chlordane ND mg/Kg 0.030 10 Ol/27/96 SPEST45/SPCB122 
4.4'-DDD ND mg/Kg 0.0030 10 01/27/96 SPEST45/SPCB122 
4.4'-DDE ND mg/Kg 0.0030 10 01127/96 SPEST45/SPCB122 
4.4'-DDT ND mg/Kg 0.0030 10 01/27/96 SPEST45/SPCB 122 
Dieldrin ND mg/Kg 0.0030 10 01127/96 SPEST45/SPCB122 
Endosulfan I ND mg/Kg 0.0030 10 01127/96 SPEST45/SPCB 122 
Endosulfan II ND mg/Kg 0.0030 10 01127/96 SPEST45/SPCBI22 

~(f~:~ Aldehyde 
ND mg!Kg 0.0030 10 01127/96 SPEST45/SPCB 122 
ND mg!Kg 0.0030 10 01/27/96 SPEST45/SPCB122 

. .:~:tachlor ND mg/Kg 0.0030 10 01/27/96 SPEST45/SPCBI22 
:.eptachlor Epoxide ND mg/Kg 0.0030 10 01/27/96 SPEST45/SPCBI22 
Methoxychlor ND mg/Kg 0.030 10 01/27/96 SPEST45/SPCB122 
Endosulfan Sulfate ND mg!Kg 0.030 10 01/27/96 SPEST45/SPCB 122 
Toxaphene ND mg/Kg 0.30 10 01/27/96 SPEST45/SPCB 122 
PCB-1016 ND mg/Kg 0.0030 2.0 01/26/96 SPEST45/SPCB122 
PCB-1221 ND mg/Kg 0.0030 2.0 01/26/96 SPEST45/SPCB122 
PCB-1232 ND mg/Kg 0.0030 2.0 01126/96 SPEST45/SPCB 122 
PCB-1242 ND mg/Kg 0.0030 2.0 01126/96 SPEST45/SPCB 122 
PCB-1248 ND mg/Kg 0.0030 2.0 01126/96 SPEST45/SPCB 122 
PCB-1254 ND mg/Kg 0.0030 2.0 01/26/96 SPEST45/SPCB122 
PCB-1260 0.12 mg/Kg 0.0030 2.0 01/26/96 SPEST45/SPCB122 

PEST/PCB XT/SW846 3520 01/24/96 N/A 
SEMI-VOA/SW846 82708 

n-Nitrosodimethylamine ND mg/Kg 0.30 2.0 01/28/96 SMSSVOA103 
Pyridine ND mg/Kg 0.30 2.0 01/28/96 SMSSVOA103 
Aniline ND mg/Kg 0.30 2.0 01/28/96 SMSSVOA103 
bis(2-Chloroethyl) Ether ND mg/Kg 0.030 2.0 01128/96 SMSSVOA103 
2-Chlorophenol ND mg/Kg 0.030 2.0 01128/96 SMSSVOA103 
1.3-Dichlorobenzene ND mg/Kg 0.030 2.0 01128/96 SMSSVOAI03 
1.4-Dichlorobenzene ND mg/Kg 0.030 2.0 01/28/96 SMSSVOA103 
Phenol ND mg/Kg 0.30 2.0 01128/96 SMSSVOA103 
1.2-Dichlorobenzene ND mg/Kg 0.030 2.0 01128/96 SMSSVOA103 
Benzyl Alcohol ND mg/Kg 1.5 2.0 01/28/96 SMSSVOA103 
bis(2-Chloroisopropyl) Ether ND mg/Kg 0.030 2.0 01/28/96 SMSSVOA103 
2-Methylphenol/ 0-Cresol ND mg/Kg 0.030 2.0 01/28/96 SMSSVOA103 
Hexachloroethane ND mg/Kg 0.030 2.0 01128/96 SMSSVOA103 
n-Nitroso-di-n-propylamine ND mg/Kg . 0.030 2.0 01/28/96 SMSSVOAI03 
Nitrobenzene ND mg/Kg 0.030 2.0 01/28/96 SMSSVOA103 
3/4 Methylphenol I M/P-Cresol ND mg/Kg 0.030 2.0 01/28/96 SMSSVOA103 
Isophorone ND mg/Kg 0.030 2.0 01/28/96 SMSSVOAI03 
2-Nitrophenol ND mg/Kg 0.30 2.0 01/28/96 SMSSVOA103 

~;~(2-Chloroethoxy) Methane ND mg/Kg 0.030 2.0 01/28/96 SMSSVOA103 
l)imethylphenol ND mg/Kg 0.030 2.0 01/28/96 SMSSVOA103 

\ ..-;4-Trichlorobenzene ND mg/Kg 0.030 2.0 01/28/96 SMSSVOAI03 
,.aphthalene ND mg/Kg 0.030 2.0 01/28/96 SMSSVOA103 
Benzoic Acid ND mg/Kg 3.0 2.0 01/28/96 SMSSVOA103 
2.4-Dichlorophenol ND mg/Kg 0.30 2.0 01128/96 SMSSVOA103 



•• ID:9601126-04A 
Sample ID: PILE SD ( 151, 152, 154, 155) 

TEST / METHOD 

SEMI-VOA/SW846 82708 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methylnaphthalene 
4-Chloro-3-methylphenol 
Hexachlorocyclopemadiene 
2,4.6-Trichlorophenol 
2.4 .5-Trichlorophenol 
2 -Chloronaphthalene 
2-Nitroaniline 
Acenaphthylene 
Dimethylphthalate 
2,6-Dinitrotoluene 
Acenaphthene 
3-Nitroaniline 
Dibenzofuran 
2 .4-Dinitrotoluene 
Fluorene 
4-Chlorophenyl-phenylether 
Diethylphthalate 
4-Nitrophenol 
4.6-Dinitro-2-methylphenol 
n-Nitrosodiphenylamine 
4-N itroanil ine 

__ ~-~romophenyl-phenylether 

(
- '';~tchlorobenzene 

->c :.!chlorophenol 
--_-A~ Dinitrophenol 

Benzidine 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
8utylbenzylphthalate 
Benzo(a)anthracene 
Chrysene 
3.3 · -Dichlorobenzidine 
bis(2-Ethylhexyl)phthalate 
Di-n-octyl phthalate 
Benzo(b )tluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Benzo(g ,h, i)pery lene 
2.3 .4 .6-Tetrachlorophenol 
Azobenzene 
Dibenz(a,h)anthracene 

SVOA XT /SW846 3520 
VOLATILES/SW846 82408 

Dichlorodifluoromethane 
Chloromethane 
Iodomethane 
Acetone 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Trichlorotluoromethane 
Freon 113 

( 
·on Disulfide 
Jlein 

'"- .-ilethylene Chloride 
1.1-Dichloroethene 
1,1-Dichloroethane 

RESULT 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NT 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NT 
ND 
ND 
ND 
ND 
NT 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NT 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

01/23/96 

ND 
ND 
ND 

19 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Collected: 01/12/96 09: oo: oo 
Matrix: SOIL 

UNITS 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg!Kg 
mg/Kg 
mg/Kg 
mg!Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

N!A 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

LIMIT 

0.30 
0.030 
0.030 

0.30 
1.5 

0.30 
0.30 

0.030 
0.30 

0.030 
0.030 
0.30 

0.030 
0.30 

0.030 
0.30 

0.030 
0.030 
0.030 
0.60 
0.30 

0.030 
0.30 

0.030 
0.030 
0.30 

0.050 
1.5 

0.030 
0.030 
0.30 

0.030 
0.030 
0.030 
0.030 
0.030 

0.30 
0.30 
0.30 

0.030 
0.030 
0.030 

0.30 
0.30 

1.5 
0.030 

0.30 

0.010 
0.0050 
0.0050 
0.0050 
0.0050 
0.0050 
0.0050 
0.0050 
0.0050 
0.0050 

0.020 
0.010 

0.0010 
0.0010 

D F DATE 
ANAL 

2.0 01/28/96 
2.0 01/28/96 
2.0 01/28/96 
2.0 01/28/96 
2.0 01/28/96 
2.0 01/28/96 
2.0 01/28/96 
2.0 01/28/96 
2.0 01/28/96 
2.0 01/28/96 
2.0 01 /28/96 
2.0 01/28/96 
2.0 01/28/96 

2.0 o1a8J96 
2.0 01/28/96 
2.0 01/28/96 
2.0 01/28/96 
2.0 01/28/96 
2.0 01/28/96 
2.0 01/28/96 
2.0 01/28/96 

2.0 01/28/96 
2.0 01/28/96 
2.0 01/28/96 
2.0 01/28/96 

2.0 01/28/96 
2.0 01/28/96 
2.0 01/28/96 
2.0 01/28/96 
2.0 01/28/96 
2.0 01/28/96 
2.0 01/28/96 
2.0 01/28/96 

2.0 01/28/96 
2.0 01/28/96 
2.0 01/28/96 
2.0 01/28/96 
2.0 01/28/96 
2.0 01/28/96 
2.0 01/28/96 
2.0 01/28/96 
2.0 01/28/96 
2.0 01/28/96 

100 01/25/96 
100 01/25/96 
100 01/25/96 
100 01/25/96 
100 01/25/96 
100 01/25/96 
100 01/25/96 
100 01/25/96 
100 01/25/96 
100 01/25/96 
100 01/25/96 
100 01/25/96 
100 01/25/96 
100 01/25/96 

Page:l2 

BATCH ID 

SMSSVOA103 
SMSSVOA103 
SMSSVOAI03 
SMSSVOA103 
SMSSVOAI03 
SMSSVOAI03 
SMSSVOAI03 
SMSSVOAI03 
SMSSVOAI03 
SMSSVOAI03 
SMSSVOAI03 
SMSSVOAI03 
SMSSVOA103 
SMSSVOA103 
SMSSVOA103 
SMSSVOAI03 
SMSSVOA103 
SMSSVOAI03 
SMSSVOA103 
SMSSVOA103 
SMSSVOA103 
SMSSVOA103 
SMSSVOA103 
SMSSVOAI03 
SMSSVOA103 
SMSSVOAI03 
SMSSVOA103 
SMSSVOAI03 
SMSSVOAI03 
SMSSVOA103 
SMSSVOA103 
SMSSVOA103 
SMSSVOA103 
SMSSVOA103 
SMSSVOAI03 
SMSSVOA103 
SMSSVOA103 
SMSSVOA103 
SMSSVOA103 
SMSSVOA103 
SMSSVOA!03 
SMSSVOA103 
SMSSVOA103 
SMSSVOA103 
SMSSVOA103 
SMSSVOA103 
SMSSVOA103 

SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 



r 
\ 
"'";: ID: 9601126-04A 
Sample ID: PILE SD ( 1511 152 I 154 I 155) 

TEST / METHOD 

VOLA TILES/SW846 8240B 
Acrylonitrile 
trans-1.2-Dichloroethene 
Chloroform 
1.2-Dichloroethane 
Vinyl Acetate 
cis-1.2-Dichloroethene 
2-Butanone (MEK) 
1.1, 1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1.2-Dichloropropane 
Dibromomethane 
trans-! ,3-Dichloropropene 
Trichloroethene 
Chlorodibromomethane 
Ethyl Methacrylate 
2-Chloroethylvinyl Ether 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform 
4-Methyi-2-Pentanone (MIBK) 
Tetrachloroethene 

r-;;r:;J:..~-Tetrachloroethane 
I( ,.,~Jibromoethane 

'"'*' .cC~exanone (MBK) 
• , I, 1.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
1.4-Dichloro-2-Butene 
Styrene 
P/M Xylene 
0-Xylene 
1.2.3-Trichloropropane 
Methyl-tert Butyl Ether 
1 ,2-Dichlorobenzene 
1 ,3-Dichlorobenzene 
I ,4-Dichlorobenzene 

RESULT 

ND 
ND 
ND 
ND 
ND 
ND 
1.4 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Collected: 01/12/96 09: oo: oo 
Matrix: SOIL 

UNITS 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg!Kg 
mg!Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg!Kg 
mg/Kg 

LIMIT 

0.020 
0.0010 
0.0010 
0.0010 
0.0050 
0.0010 
0.0050 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0050 
0.0050 
0.0010 
0.0010 
0.0010 
0.0010 
0.0050 
0.0010 
0.0010 
0.0010 
0.0050 
0.0010 
0.0010 
0.0010 
0.0010 

0.010 
0.0010 
0.0020 
0.0010 
0.0010 

0.010 
0.0010 
0.0010 
0.0010 

D F 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

DATE 
ANAL 

01125196 
01/25/96 
01/25/96 
01/25/96 
01/25/96 
01/25/96 
01/25/96 
01/25/96 
01/25/96 
01/25/96 
01/25/96 
01/25/96 
01/25/96 
01/25/96 
01/25/96 
01/25/96 
01/25/96 
01/25/96 
01/25/96 
01/25/96 
01/25/96 ' 
01/25/96 
01/25/96 
01/25/96 
01/25/96 
01/25/96 
01125/96 
01/25/96 
01/25/96 
01/25/96 
01/25/96 
01/25/96 
01/25/96 
01/25/96 
01/25/96 
01/25/96 
01/25/96 
01/25/96 
01/25/96 

Page:13 

BATCH ID 

SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 
SMSVOA347 



WORKORDER COMMENTS 

DATE 01/31/96 
WORKORDER: 

DEFINITIONS/DATA QUALIFIERS 

The following are definitions, abbreviations, and data qualifiers ·which 
may have been utilized in your report: 

· .. ~· ..... 
•(L. 
--~~ 

_ .. ;~.~r;j 

ND 

D F 
NT 

B 
E 

LIMIT 

= 

= 
= 
= 
= 

= 

Analyte "not detected" in analysis at the sample specific 
detection limit. 
Sample "dilution factor" 
Analyte "not tested" per client request. 
Analyte was also detected in laboratory method QC blank. 
Analyte concentration (result) is an estimated value or 
exceeds analysis calibration range. 
The minimum amount of the analyte that AAL can detect 
utilizing the specified analysis. 

Please Note: Multiply the "Limit" value (AAL's Detection Limit) by 
Dilution Factor (D F) to obtain the sample specific 
Detection Limit. 

REPORT COMMENTS 



.'~AlGAl 
Ml ~ALYTICAL 

I ~ 

Chain of Cust .r 'Y, Record 
............. , \ I :~Lr DM. ~1~<1/ tJi !{l 

7300 JEFFERSON, N.E. ) 
ALBUQUERQUE, NEW MEXICO a, , 

(505)~ . 

p~ ---~----

Pro)ectM•n•ger/Contact--,."'-'~"r.. v -...,., ....... 

3332 WEDGEWOOD 
EL PASO, TEXAS 711825 

(1115)5~ 

1910 N. BIG i»t ....... G 
MIDLAND, TEXAS 711705 

(1115) 570-1118 

MELQUIADES ALANIS 
8411 LOCAL UNO 

CIUDAD JUAREZ, CHIHUAHUA MEXICO 32320 

.... w II VIII ,'(I • r I ................. \ , T•lephon• No. (i vJ- 11 t4 
' I \ ,' 

City/Sate/Zip t-&i 1\ vrrnk ':~ 1111! II 1),)2~ ' . 
ProJect N.me/ Number-u • 1 Mb4 rl'J 
Contr•ct/~Quote ---------

....... 

Fax No. blo J • ~ V J (, . 
S.mpleq: (Signature} ~~~~;. L ~~, 11 ~ /J ' <; 

~ 

.·AU' : ................ ). ., ,ij(·.,,, .) U Received by: t'' . 

__ ,.,/, ( .-" ~ llrlr r I· I ' (/, /j,/, 
/ '· ' ~ Printed . . f_;,( 

l'rtnlld . /r -.'I.../ /, .· eom...., 

~ 

After enalyale, Hmpln -•o be: 

~~~--------------------------, SIIIP-ntNo. c:.u-a: ~~ I ======---------------------:.1i.t·~;.:;;.,.;; .... ;;.:-;.:-::.,::: .. : .. ------------- 0 DlapoMd of (_..ltlonal '"I 

0 Stored (30 d8ye max) 

0 Stored- 30 dllya (edclltlonel '"I 
0 Returned to cuatomer 

COURIER 
..t 



-

APPENDIXE 

BULK ASBESTOS SAMPLE RESULTS 

.·~. 
"""' ,:.:'.;;.. 



~~~A..~·~I ~~~r ~ ~'f~~~~~~-------------------------------------------------
ANAL-rnc , ,A TORIES, INC. • 7300 Jefrerson. N.E. ·Albuquerque. New Mexico H7109 

To: NES, Inc. 
Attn: Debbie O'Connell 
3500 Trinity, Suite C-5 
Los Alamos, NM 87544 

.\ 
~~~l-~ 

3332 Wed1ewood, Sultr E-S • 

Date: 07 December 1995 
Work Order No. BB14015 
Bulk Asbestos Analysis 
No. of Analyses: 01 
No. of Samples: 01 

\, Teus79'12S 

Methods: EPA Interim Method of the Detennination of Asbestos in Bulk Insulation Samples (EPA-600/M4-82-020) and as cited in 40 CFR Part 763, Subp. F, Appendix A, Section I, 
comparing the quantity of non-asbestos material to asbestos fibers. The EPA Preferred Method is the Detennination of Asbestos in Bulk Building Materials (EPA-600/R-931116 July 
1993). Detection Limit: I% of the portion of the sample examined. 

Sample Site: M.D.A.M.- KHB12069SA/LANL-TA-9-MDA/M-Cells 70-71 

SAMPLE/D. DESCRIPTION 

None Given Red Insulation 

NAD =NO ASBESTOS DETECTED 

( ( 
Analyst - David Martinez /1 4CL· 

7 

ASBESTOS 
TYPE 

NAD 

%ASBESTOS omER 
FIBERS 

None 

% CONI'ENI' MATRIX 

Pebbles, Carbonate Clay 

Pursuant to the Asbestos NESHAP Clarification Regarding Analysis of Multi-layered Systems (Federal Register/Vol. 59, No. 3, Wednesday, January 5, 1994), each layer, 
in a sample containing one or more distinct layers, has been individually analyzed and reported. These results relate only to the above samples as submitted unless 
otherwise noted. 

We appreciate the opportunity to perform analytical work for you. If you have any questions, please call. 

Respectfully submitted, 

~t?t1,~ 
kush 

Asbes o ratory Assistant Manager 

Moalllor.~c.-iiGI ............................ 
.#~~ 
~~~· ~.:~~l 

THIS REPORT MUST NOT BE USED IN ANY MANNER BY THE CliENT OR ANY OTHER THIRD PARTY TO CLAIM PRODUCT ENDORSEMENT BY THE 
NATIONAl. LABORATORY VOLUNTARY ACCREDITATION PROGRAM OR ANY OTHER AGENCY OF THE UNITED STATES GOVERNMENT . [t!]'\§~£~J I of I 

./ 



ASSAIGAI ANALYTICAL LABORATORIES, INC. 
Albuquerque, New Mexico 

ASBESTOS ANALYTICAL REQUEST FORM 
AND 

CHAIN OF CUSTODY RECORD 

DATE ~~ /(. )> 
I 

WORK ORDER NO.-------

CLIENT NAME ).}~ ~. 
' 

PURCHASE ORDER NO . .._}f"""~'--S_-__ _ 

ADDRESS 0~ Tf.,t,; 6 Sf.e.. C-) 
W':l ,4~~ IUVI'\... 

CONTACT PERSON Oe66:e !) a,,etl TELEPHONE?C,?-/92c.( 
BILLING ADDRESS ~ q, 4hove 

. ·; ·· ·- · ~-W- .. /-·111- T7l 4 o1-!l,/#l Cel/s 7tJ-7 f DATE 

, ti,.J(' l-4~es DATE OF 

SAMPLE NUMBER TYPE SAMPLE VOLUME CONDITION ANALYSES REQUESTED~~ 

~ 

(LITERS) ~~~£._ 

REMARKS:: ________________________________________________________ __ 

REQUESTED BY . c n DATE---...,.,.-,....· 
RECEIVED & LOGGED IN BY_ CZLUU/L!_l?j_<)J.k\j DATE ~~- 7- c; ~~ ·u·-

./ TIME y . I c f , --
-1 

ANALYSES COMPLETED BY J ,J:v DATE !?. 7 1 C J 



( :sAIGAI 
"' ~ALYTICAL 
LABORATORIES 

Client I! E3 , :r;,< . 
I 

Address (iSZIO J;,~;'!J J*. c-r 
City I State I Zip LA- A/f'l1 

Project Name I Number YJ?_IJ .A-.m -

Contracte:se O~ote 
AAL .... ;.......,·'?· ·1\•::1~~; ~ - ................ ...,, ....... 

I< f> H 1:1 (J''15 A I 'J/ or.fots-
).A&JL-TACJ- MDA-/M 

<:! 4l,(\J 7 0-1 L---~ 

.. 
I 

I I 

Chain of Cust(. ·)y Record 
ub job no.: om:'"J! r~ /D ' I 9 J 

7300 JEFFERSON, N.E. "' 
ALBUQUERQUE, NEW MEXICO 87 

(505) 345-8964 \ 

...... 
·.· ;· '1:.8 

'* ~~j 

• I 

P~~ge I ..,__,/ __ 
3332 WEDGEWOOD 

EL PASO, TEXAS 79925 
(915)59~ 

1910 N. BIG ::.r,oNG 
MIDLAND, TEXAS 79705 

(915) 5711-1116 

ProjectManageriContact J?e~,·e 0 tJh1'1~tj 
MELQUIADES ALANIS 

6411 LOCAL UNO 
CIUDAD JUAREZ, CHIHUAHUA MEXICO 32320 

Telephone No. t?~J- Jt;ft{ L Analy8la RequlrH I 
Fax No. t;(!/ / lG D AWII,..._ 
Samplers: (Signature) 1<.; ....... B. JJcacl;•• 

Aemulla 

Jl / ....... ,,_wallon 
,.,., ... of Canlllllw 

la.l'flil T- Chemlcel v 
g,Jk.. rw.stac.~ -0~4~ ,.t !A- I x 

---- .t 

r--- If¥~ 
I. ~ / 

/ 
'77 I 

r~ ~ 
v r-.. !"'-.... 

....... 
['.. 

....... 
['._ 

......... 
!'-... 

""' ~ 
"' rV. /) 

RMinqtdahed bj: t -~! { 1:. ~ { Oate / =.t7f4: fU~A6. Rellnqulahed by: Oat• 

R.cMved t7f: c xf. ~i ~ 
Slgneture I I 01 Ia )c ~ .. Slgnetur. ~~-1-(/5 Slpture ~·. 1 

I. 
Printed r /:11/_,.;,VJI -~4A.., c ~'s -x "\ Printed K; r JL 6 H oct? cS Printed Printed • I llme 

eomp.ny ML 11me f)LLJ Company ~E s L)-r- ' '?J'o , IV'- eom.,.ny q.·1o flt-.1 Com.-ny I I -JL--
Ruaon. -r e,~t't "'~ ,, 

Reaaan ~~ RNIIGI'I -4()f-fiTJ.S' I s ReHon 

u --, 
~rtar 8nalysls, aampln ara to be: 

Method ol Shipment: Com-: 0 DlapoMd of (additional fH) 

Shipment No. 0 Stored (30 days max) 

Special lnstruc:tlona: 0 Sto;ed over 30 days (eddiUonal fee) 

0 Returned to customer -- -- -- - --

LABORAlORY 

r-., 



-. .~ 

'i 

ASSAIGAI 
ANALYTICAL 

WORK ORDER 
88 14015 .. -· 

~ _lABORATORIES n 
+-,,\, 

-
BULK SAMPLES DATE RECEIVED 12·, Jqs ESTIMATED COST 

CUSTOMER P.O. NUMBER TIME RECEIVED y ; I 0 
~ 

DUE DATE 

/2 J Jl-1 fq5 
ACCOUNT INFORMATION 

CUSTOMER'S NAME n E 5 , InC. CONTAC1)2_t:iJ J e () '()onnefl 
ADDRESS I PHONE NUMBER 

FAX NUMBER 

CITY I STATE I ZIP MOBILE I PAGER NUMBER 

PARTY RESPONSIBLE FOR PAYMENT IF OTHER THAN ABOVE ACCOUNT STATUS 
NAME CONTACT - PAYMENT REC'D. --ADDRESS --------- PHONE NUMBER OPEN ACCOUNT ~ 

CITY/STATE/ZIP~ FAX NUMBER CASH 

SPECIA ~ INSTRUCTIONS CHECK NUMBER 

S£Jmt>IPS SAMPLE INFORMATION ;,;r-.1'· 
~t'f~i, 

TYP~SAMPLE NO. OF~ "TURN AROUND TIME SAMPLE IDENTIFICATION AND I OR SAMPLE SITE ,.,~~ -,. 
~BULK_ 0 PRIORITY 1 (2 HRS) rn.o.A.m. 

(PLM)~ I 0 F'RIORITY 2 (24 HRS) JW 61200q5R I LAnL -711 -q-0 SOIL~ 
(PLM)~ ~ORITY 313 WKG DAYS) t-IDA/rn -Cf?/15 70-7/ 0 CONcRETE IORITY 4 (5-10 WKG DAYS) 

0 OTHER "(SUBJECT TO WORK LOAD) 
SAMPLE DEUVERED BY SIGNATURE 

I~ j-~tlq.S' - E . ctavez 
ANALYSIS REQUEST 

WORK "'DESCRIPTION 

' 

-_ _.., 

• 

.0,. , 
~. . ' 

' .. 
'-

" fl 

BILLING 0 PICKUP 0 MAIL 
' 

LOGGED IN BY/ 'fL_:JJ]_ ,/. v_j ' /1 ~: ' I u· I I .)A, . . :...-<. - . . 
9012 Washington NE. Albuquerque. New Mexico 8711~ :·csos) 822-8061. FAX (505}822-8063 

rttC::TI"\UC"D 



ASS~~~ ~ · 
ANALYTIC' • Albuquerque. New MexicoH7109 ~'~ :~~ 

To: NES, Inc. 
Attn: Debbie O'Connell 
3500 Trinity, Suite C-5 
Los Alamos, NM 87544 

, .... (#• 

3332 Wed11ewood, Suite E-5 • 

Date: 14 December 1995 
Work Order No. BBI4031 
Bulk Asbestos Analysis 
No. of Analyses: 03 
No. of Samples: 03 

.1eus7992S 

Methods: EPA Interim Method of the Determination of Asbestos in Bulk Insulation Samples (EPA-600/M4-82-020) and as cited in 40 CFR Part 763, Subp. F, Appendix A, Section I, 
comparing the quantity of non-asbestos material to asbestos fibers. The EPA Preferred Method is the Determination of Asbestos in Bulk Building Materials (EPA-600/R-93/116 July 
1993). Detection Limit: I% of the portion of the sample examined. 

Sample Site: MD AIM 

.·• 
SAJ,IPLEID; DESCRIPTION ASBESTOS %ASBESTOS OTHER % CONTENf MATRIX 

TYPE FIBERS 

KBH-120895-F Dark Gray Insulation Chrysotile > 75 None ----- Clay 

KBH-120895-G Brown-Gray Insulation Chrysotile > 75 None ----- Clay 
-

KBH-120895-H Dark Brown Insulation Chrysotile > 75 Plant 5-10 Clay 

NAD =NO ASBESTOS DETECTED 

Analyst - George W. Hazlett }j zJ ~ 
Pursuant to the Asbestos NESHAP Cl~fication =Analysis of Multi-layered Systems (Federal Register/Yo!. 59, No. 3, W<dnesday, January 5, 1994), each layer, 
in a sample containing one or more distinct layers, has been individually analyzed and reported. These results relate only to the above samples as submitted unless 
otherwise noted. 

We appreciate the opportunity to perform analytical work for you. If you have any questions, please call. 

Respectfully submitted, 

~
?f/1,~ 

ekush 
ratory Assistant Manager 

... -. --c...:il at 

~ ..... -....... ~
If.;,;;::,._~ 

.. ]J .• ~ 
~ .. ~ 
.·~~~· 

THIS REPORT MUST NOT BF USED IN ANY MANNER BY THE CLIENT OR ANY OTHER THIRD PARTY TO ClAIM PRODUCT ENDORSEMENT BY THE 
NATIONAl lABORATORY VOlUNTARY ACCREDITATION PROGRAM OR ANY OTHER AGENCY OF THE UNITED STATES GOVERNMENT. ~'0'~£~ I of I 



Client AIE.S r~ c.. 

Address 3 SO 0 Tr- i \1\ ~{ y 

City I State 1 Zip 1 Pr N M 
Project Name I Number ~ PA J M 

I 

AAL 
I'RACnOII - ...... /, ., ' ' ............... /.......... ·'. ~~;: ... .,... '"' . I .. 

I< BH I :},f'fS" F 
_kn_H- 11..~ ftfr- G 

!I<BH ll.d5t9S""/-I -. 

Date 

I t'-foibs 
I 

I 

~ellnqulsiNod by: \ :-1\ 
Slgneture \)/ ~~ 1t,Jo~t~ 
Prtnted l{.,:r\4 {1 1:1 od.f c> 

Chain of Cust( -~y Record 
..... Job no.= Dill• '~.....:..J.·l,~;~r~~· j....L.LD.I..J..+f'/___._q f" 

Page-l--ol-4---

Project Manager I Contact 1). 0 'c o'-1111 e L/ 
Telephone No. {o " 1 - /1 ~ 4 

Samplers: (Signature) 

FaxNo·---~---

}ll(}l~ 
J<i"" #(.. {J /tcJ f~U 

...... ._...I - . ·-· __ . . I "'"""lilian ,.,. I Type/-............ I Ttlllll- I a-.al f(, ~.~·~ ~~--.t;dli r~ * .LI d.- I IT I l.)l 

L 
j_ I 

II 1/ 

:_: \htlJ~ ~.,II 
,..~__...., e: 
:::~ ~~~Jtu 

nme / 

\)"'i ~ Reuon Reuon 

Compeny f't 
T~.s"'tot.lCi ~~~ .. ~ .,. 

lllthodoiShlpment: _______________ _ 
Comments:----~-------------------------------------------------Shipment No. _________________ ___j 

Spec .. lln-a-: I 
LABORATORY 

7300 JEFFERSON, N.E. '-
ALBUQUERQUE, NEW MEXICO 87 ' 

(505) 345-8964 

3332 WEDGEWOOD 
EL PASO, TEXAS 79925 

(915)593~ 

1910 N. BIG St ...... G 
MIDLAND, TEXAS 79705 

(915) 570.1116 

MELQUIADES ALANIS 
6411 LOCAL UNO 

CIUDAD JUAREZ, CHIHUAHUA MEXICO 32320 

Aemllttll 

Cell.2 I re~fur:c)Rol-P,"~ 
I<:!Pif 2. rOJt , f f; /of!. 
J..t ,.J /7; n . AJ, ...tt. r.·. 

7f\. 
, 

of p; l-4t 

/I 'k..rt If 
I I'\' J"') /,, •• I \...,utSf?r 

\ 
'\ 

"' ~ 
;;)J;4j R:.::~:· :1~ ~ 
-----,Printed~ nme 

/U l'tS~ :_:v -.M.Jr... 
Alter analysis, sempln are to be: 

..._J 

0 Disposed of (8ddlllonal fn) 

0 Stored (30 days max) 

0 Stored over 30 days (additional fee) 

0 Returned to customer 



'" 

WORK ORDER 
BB 14D-31 AS SAG AI 

ANALYTICAL 
LABORATORIES 

~ 

~ 

BULK SAMPLES DATE RECEIVED 

ld.//ll/95 
ESTIMATED COST 

CUSTOMER P.O. NUMBER TIME RECEIVED 

I :35 R~ DUE DATE 

tdi!Q/Q5 
ACCOUNT INFORMATION 

CUSTOMER'S NAME nES, Jnc. CONTACT LebbJe occn()e/ I 
ADDRESS PHONE NUMBER 

FAX NUMBER 
.. 

CITY I. STATE I ZIP MOBILE I PAGER NUMBER 

PARTY RESPONSIBLE FOR PAYMENT IF OTHER THAN ABOVE ACCOUNT STATUS 
NAME CONTACT PAYMENT REC'D. -ADDRESS -------- NUMBER OPEN ACCOUNT / 

CITY I STATE I ZIP --------. FAX NUMBER CASH 

SPECIAL BIL ••RUCTIONS CHECK NUMBER 

~'iUP1P If S SAMPLE INFORMATION 'AI 
A~· , 

TYPEJ1F SAMPLE NO. OF~ \'., •TURN AROUND TIME SAMPLE IDENTIFICATION AND I OR SAMPLE SITE ~,., 

[]l'"auuc mlJf--1 
-::l·. 

3 
0 ~~ITY 1 (2 HRSI , m 

(PUI);~ ~O~ITY 2 (24 HRSI 0 SOIL~ 

(PLM) PRIORITY 3<,(3 WKG DAYS) 

~ 

0 CONCRETE 0 PRIORITY 4 (5·10 WKG DAYS) 

0 OTHER •(SUBJECT TO WORK LOAD) ' SAMPLE DEUVERED BY 

tlrviRn 

DATE. c.ruvez I) )lufqS 
ANALYSIS REQUEST 

WORK DESCRIPTION 

. 

-.. ,_.-
{ . 

\ 
; 

-~"'r .r 

/~ /'!/: ,/1 

0 PICKUP 0 MAIL - LOGGED IN B1. '(WU / I )U~ l!;_ 1 BILLING: I .... • I ;t ,I 1 I I . I t l_../ (.__.,.· I ~· -'\ - - -9012 Washington NE. Albuquerque. NewMeX'ico-3711~-{505) 822-8061. FAX (50&}822-8063 
CI!STOMFR 

4f · 



APPENDIX F 

ASBESTOS AND RCRA METAL AIR RESULTS 

( 



.\ -. ,-. ' -----. ,, 
---\-)0~.{_:7;-.:.., 

Ai'~ALYTICAL 
LABORAIORIES 
7300 Jefferson. N.E. • Albuquerque. New Mexico 87109 • (505) 345-8964 • FAX (505) 345-7259 
3332 Wedgewood. E-5 • El Paso. Texas 79925 • (915) 593-6000 • FAX (915) 593-7820 

To: NES, Inc. 
Attn: Debbie O'Connell 
3500 Trinity, Suite C-5 
Los Alamos, NM 87544 

Date: 14 December 1995 
Work Order No. A12497 
Asbestos· Air Analysis 
No. of Analyses: 04 
Received: 14 December 1995 

Method: Each filter has been analyzed following the NIOSH 7400 method. A wedge from each filter has 
been examined using a phase contrast microscope. Set "A" counting rules were used. 

Location: MD AIM 

SAMPLE ID. FIBER COUNT VOLUME DEI'. LIMlT COMMENI'S 

(fled Jf/flds) flitersJ (flee) 

KBH121195-E ..... 3/100 Field Blank ..... 
KBH121195-F ..... 3/100 Field Blank . .... 
KBH121195-G 0.13 100/68 536 0.0036 

KBH121195-H 0.11 1_01/85 516 0.003_7 

Analyst- Jeffrey M. Mlekusb ~ M.~ 
//, 

We appreciate the opportunity to perform analytical work for you. If you have any questions, please 
call. 

Respectfully submitted, 

~?1-~ 
~~~~lekush 

Asbestos Laboratory Assistant Manager 

Member: American Council cl 
lndtaendent Labomorics. Inc. 

lti!PWUOIIC"Tlf"Wlll fW nns IU!I"ORT IN LeSS THAN PULL UQUIIU" ..... Tie WlliTt'BN C'ON•ENT 0P AAL TiltS AF.r..,..T MAY NUT BE USP..D IN ANY MANNF..a BY TH£ 0.11\NT OR ANY 01'11811. THIRD PAitT"t' TO (1.AJM 
ftltODUl'T EHPOaSE.MF.NT aY THa NATIONAL L.AaOit.ATOilY VOLUNTAaY ACO.aDI rAnOIII ... f.XlRAM. 
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AIR 

ASS AlGAl 
ANALYTICAL 
LABORATORIES 

SAMPLES OA TE RECEIVED 

CUSTOMER P 0. NUMBER TIME RECEIVED 

1a liLtl(~s 
ll:J5 n"-1 

WORK ORDER 
A 12l197 

ESTIMA TEO COST 

DUE DATE 

I~ I J q fCf5 
ACCOUNT INFORMATION 

CUSTOMER'S NAME , 1 t ·s IJ-)C CONTACT D. (_~: I(~_(-..; "!(I(_: II . 
ADDRESS I PHONE NUMBER 

~fcl -Jqt>~r 
FAX NUMBER 

CITY I STATE I ZIP MOBILE I PAGER NUMBER 

PARTY RESPONSIBLE FOR PAYMENT IF OTHER THAN ABOVE ACCOUNT STATUS 
NAME CONTACT PAYMENT REC'O. ----ADDRESS ------ NUMBER OPEN ACCOUNT v 
CITY I STATE I ZIP 

-------------
FAX NUMBER CASH 

SPECI~liiW11'lSTRUCTIONS CHECK NUMBER 
: .. ::., 
"·~:"';" 
,,~; 

SAMPLE INFORMATION ~"'..; ' ;,p·r 

TYPE OF SAMPLE NO. OF CASSETTES •TURN AROUND TIME SAMPLE IDENTIFICATION AND I OR SAMPLE SITE 

~CM 4 
0 PRIORITY 1 (2 HRSI m ()fl l f-·t NIOSH 7400 "A" 
~RITY 2 (24 HRSI I 0 PCM 

OTHER PRIORITY 3 (3 WKG DAYSI 

OTEM 0 PRIORITY 4 (5·10 WKG OAYSI 
0 OTHER •(SUBJECT TO WORK LOADI 

SAMPLE OEUVEREO BY SIGNATURE 

Cr(]vez DATE -

E/VJn J) h4Jq !J 
ANALYSIS REQUEST 

WORK DESCRIPTION 

~ 't 

BILLING: 0 PICKUP 0 MAIL LOGGEOINBY{_~0 . r JURJ:m_ VL;; 
Qn1? Wn~hinntnn NE. Albuaueraue. New Mexico 87113 • (505) 822-8061 • FAX (505-Y822-8063 
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., - -:::: ·' :G !' . l·\0v~/-'J -!-'\I 

A~ALYTICAL 
lABORATORIES 
7300 Jefferson. N.E. • Albuquerque. New Mexico 87109 • (505) 345-8964 • FAX (505) 345-7259 · 
3332 Wedgewood. E-5 • El Paso. Texas 79925 • (915) 593-6000 • FAX (915) 593-7820 

To: NES, Inc. 
Attn: Debbie O'Connell 
3500 Trinity, Suite C-5 
Los Alamos, NM 87544 

Date: 04 January 1996 
Work Order No. A12542 
Asbestos Air Analysis 
No. of Analyses: 04 
Received: 04 January 1996 

Method: Each ftlter has been analyzed following the NIOSH 7400 method. A wedge from each ftlter has 
been examined using a phase contrast microscope. Set "A" counting rules were used. 

Location: MD AIM 

SAMPLE/D. FIBER COUNI' VOLUME DEI'. UMfl' COMMENI'S 
(flee) (f/MS) (liters) (flee) 

K.BH122195A ..... 2/100 Field Blank ····· 
K.BH122195B ..... 0/100 Field Blank ..... 
K.BH122195C 0.012 16/100 602 0.0032 

K.BH 1221950 0.012 8/100 270 0.0071 

Analyst- Jeffrey M. Mlelrus~ ?f1. ~ 

We appreciate the opportunity to perform analytical work for you. If you have any questions, please 
call. 

Respectfully submitted, 

~r--?M.~ 
'Je£6~ «.' Mlekush 
Asbestos Laboratory Manager 

Member: Amcoican Coooncil of 
lndtocndcno L•bontorics. Inc. 

JtF..PWtnrM lrT'IO .. UP nus REPORT IN LUS THAN PULL UQtnllP-" TMI! WIU'1'"T"m'f CON!'E.NT 01' AAL Till~ ftF.Pf'lf' r MAY NUT aE UlU!D IN ANY MAHNF.R BY Ttl& C"l.lft.NT Olt ANY OTifE.It TIII"D PA.TY TO CL.AIN PJtUDUt:T E.NDUfl¥£MF-HT •v THI! NATIONAL LAaOilATOilY VOLUfoiTARY AC~J!DI rATION .. OOitAM. 



A~~AIGAI 
ANALYTICAL 

_ _LABORATORIES 
Client f\./ C · .S T ~ ~ 
Address '; S 0 0 ] y ~ ' , ·. l . , 

. I 

City I State/ Zip J_ A , f) f\-1 
I 

Project Name/ Number r l 0 ft } f1
1 

I 

Ch~~~ of Cus~o~y7 ~~~ord 
~, 

J_,. I ..... 
Prolect • .,.....,~~ o. o' c oAJA.J~ 11 
Telephone No. (p {, ;;b - 11 }' Y 

FaxNo. (o{qJ.- 0DD~ 

S.mplers: ($,..,....} --------

Contract/ PurchiiM..Order I Quote -----------

0... 

'/ /1'//(, 

,.._ 
/)\'00 

Method of Shlpment: ______________ -l 

I SlllpmentHo. 

I SpK~·~=--------------------------------4 

' 

ColnpMy ..... eo.np.n, ?V'k .... _.. .._. 
v 

~=-----------------------------

. ...,., ......................... .. 
ALBUQUERQUE, NEW MEXICO 17101 

(505)~ 

3332 WEDGEWOOD 
EL PASO, TEXAS 79925 

(915) 5t:HOOO 

1•10 N. BIG SPRING 
MIDLAND, TEXAS 'N705 

(915) 570-1111 

IIELQUIADES ALANIS 
1411 LOCAL UNO 

CIUDAD .JUAREZ, CHIHUAHUA MEXICO 32320 

......_...,, 

;:sol/4- .._ 
After •lllllysls, _,... .... to be: 

0 DlepoMd of (aclcllllorllll fee) 

0 Stontcl (30 d8ya mu) 

0 Stontcl- 30 d8ya (lldcllllciMI fee) 

0 Returned to cuetoiMI' 

"'· i 

,,... 
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AIR 

ASSAIGAI 
ANALYfiCAL 
LABORATORIES 

SAMPLES DATE RECEIVED 

CUSTOMER P.O. NUMBER TIME RECEIVED 

I Ill (~J (c 
,~ .. r··.f \ 
'~{. l..,\) (Iff) 

WORK ORDER 
A 12565 

ESTIMA TEO COST 

DUE DATE 

l ,, ) j:-li..c 
ACCOUNT INFORMATION 

CUSTOMER'S NAME )(-
.. ..-., 

J i \( 
CONTACT l ( I ( ; Ct Ji 'I f~ I I f 

·' 
ADDRESS PHONE NUMBER 

FAX NUMBER 

CITY I STATE I ZIP MOBILE I PAGER NUMBER 

PARTY RESPONSIBLE FOR PAYMENT IF OTHER THAN ABOVE ACCOUNT STATUS 
NAME CONTACT PAYMENT REC'O. -----ADDRESS ------- "" E NUMBER OPEN ACCOUNT/ 

l . 
CITY I STATE I ZIP -------- FAX NUMBER CASH 

; 

SPECIAL Q.ILIJHG'1NSTRUCTIONS CHECK NUMBER 

·~ 
'~; 

SAMPLE INFORMATION ·.;:'~ 

TYPE O..f SAMPLE NO. OF CASSETTES "TURN AROUND TIME SAMPLE IDENTIFICATION AND I OR SAMPLE SITE 

~CM 
Lf 

~IORITY 1 (2 HRS) 0\\_} .l/ () \ 
NIOSH 7400 "A" 

0 PCM PRIORITY 2 (24 HRS) 

OTHER 0 PRIORITY 3 (3 WKG DAYS) 

OTEM 0 PRIORITY4(5-10WKG DAYS) 
0 OTHER "(SUBJECT TO WORK LOAD) 

SAMPLE OEUVEREO BY 
A-NATURE /,J DATE 

~/v.i-'1 - /1A. . .-t"2 
.1 /. l!t/~c; / //; i-!~ 

ANAL Ysls--AEoui{§T. 

WORK DESCRIPTION 

. 

' 

BILLING: 0 PICKUP 0 MAIL LOGGEDINBY7flfll1~~ l[{ .(/ 
9012 Washinaton NE. Albuaueraue, New Mexico 87113. (505) 822-8061. FAX (sg5) 822-8063 
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:: .. ... .. ~~· ,~SSAiGAI 
ANALYTICAL 
LABORATORIES 
7300 Jefferson. N.E. • Albuquerque. New Mexico 87109 • (505) 345-8964 • FAX (505) 345-7259 
3332 Wedgewood. E-5 • El Paso. Texas 79925 • (915) 593-6000 • FAX (915) 593-7820 

To: NES, Inc. 
Attn: Debbie O'Connell 
3500 Trinity, Suite C-5 
Los Alamos, NM 87544 

Date: 12 January 1996 
Work Order No. A12565 
Asbestos Air Analysis 
No. of Analyses: 04 
Received: 11 January 1996 

Method: Each fllter has been analyzed following the NIOSH 7400 method. A wedge from each filter has 
been examined using a phase contrast microscope. Set "A" counting rules were used. 

Location: MD AIM 

SAMPLE/D. FIBER COUNT VOLUME DEI'. liMn COMMENTS 
([fcc) (fljlds) (liters) (flee) 

KBH010996E ..... 11100 Field Blank . .... 
KBH010996F ..... 1/100 Field Blank ····· 
KBH010996G 0.0073 8/100 460 0.0042 

KBHOI0996H 0.0041 5/100 470 0.0041 

Analyst' Jeffrey M. Mlekus~ ?!1._. ~ 

We appreciate the opportunity to perfonn analytical work for you. If you have any questions, please 
call. 

Respectfully submitted, 

~711.~ 
/~~Mlekush 

Asbestos Laboratory Manager 

Member: American Council oi 
lndeoenclent Labontones. Inc. 

RF'.PaOOIIC110ff C,. T1tiS AI!J"ORT IN LeSS T'HAH PULL lli!QUIJU'-" THP. Wlli"TT'm''f CON"ENT 0P AAL. TUI!' R~PnfiT h'IAY NOT BE USF.D fH ANY MA ... NJ!.A IIY THR C"l.laHT Oil ANY OTtl&lt THIRD PAll TV TO C'L.AIM PllODUC'T ENDOilSE.MitHT 8Y THB NATIONAL LAaOilATCIIRY 'VOLU,.TAAY ACC21!DI rATION PllCXIIlAM. 

11&\ -
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AIR 

ASSAIGAI 
ANALYTICAL 
LABORATORIES 

SAMPLES DATE RECEIVED 

CUSTOMER P.O. NUMBER TIME RECEIVED 

1/Lf(·~t(u 
--1 .'C'J Jl"-'1 

WORK ORDER 
A 12542 

ESTIMATED COST 

DUE DATE 

I I iJ {':{ (o 
ACCOUNT INFORMATION 

CUSTOMER'S NAME (l( CONTACT L -
It ·;c. ' '(C; ;t :( I r .._)) c 

ADDRESS I PHONE NUMBER 

FAX NUMBER 

CITY I STATE I ZIP MOBILE I PAGER NUMBER 

PARTY RESPONSIBLE FOR PAYMENT IF OTHER THAN ABOVE ACCOUNT STATUS 
NAME CONTACT PAYMENT REC'D. -----ADDRESS 

--------------
i"f""'NE NUMBER OPEN ACCOUNT~ 

CITY I STATE I ZIP ---------- FAX NUMBER CASH 
; 

SPECIA~TRUCTIONS CHECK NUMBER 
~ ~c{ :: ... , 

;;~ ..... SAMPLE INFORMATION 
TYPE)'F SAMPLE NO. OF CASSETTES "TURN AROUND TIME SAMPLE IDENTIFICATION AND I OR SAMPLE SITE 

~CM y ~RITY 1 (2 HAS) n 't)"l \ (r\ NIOSH 7400 "A" 

0 PCM PRIORITY 2 (24 HAS) 

OTHER 0 PRIORITY 3 (3 WKG DAYS) 

OTEM 0 PRIORITY 4 (5-10 WKG DAYS) 
0 OTHER 

"(SUBJECT TO WORK LOAD) 
SAMPLE DEUVERED BY SIGNATURE I r.ATE 

[ IVIfl (' hCIVfZ I L/ lq~ 
ANALYSIS REQUEST I I 

WORK DESCRIPTION 

~ 

BILLING: 0 PICKUP 0 MAIL LOGGEDINBr) (l;U~ l/ f J 
' , 

9012 Washinoton NE. Albuquerque, New Mexico 87113. (505) 822-8061 • FAX (se5) 822-8063 



ASSAIGAI 
ANALYTICAL 
LABORATORIES 

Client N E S. , 1· II\ (. 
' I 

Address 
? •' () () . J -~ . lr- '\I\· L1 

I 

City I Stale I Zip l..A l fJ M 
I 

Project Name I Number ~ 0 A I f¥1 
I 

Contract/ ~;;.~~~.;oouote 
... ··---- .. ~~ 

AAL ......................... ; .......... "'-'CT110I Dille 
NU-ll - ------

Chain of Custody Record 
LM>Jobno.: u... J J /J. / J 0 1..-

111M 

,... I ..,_j_ 
I 

- r T. 

Project Manager I Contact 0 Q ICc_~_)_ 
-

Telephone No • It? cO 2 - /7 £ (/ 

FuNo. 

S.mplers: (S/giJIIture} 

F lo<..J # . 
·-

-=- .!Ill ~ ~ ...,. I -f/11 ClniiiiW' I,... 

f.:CI~ IJ-l11) A P/llhf ~ ~~ NA 'X --
I·. r r\ <. ,. 11'1'1\ B 1~"~ -· NA I 

"' 1 .... e ,~ \lt I 'F c lo,.l J 'i ·•·· 

I' e t.\ '~ ;> '1 r D ~ ..... 
., 

'd.l~.Jl I j -··· -· 
. -· 

' .. • --·--

.... 

- .. 

-

---

Aellnqutahecl by: Dele 
AKelvMby: ~br: t\·Dn~ 11.l< 1 lei" Slgnahn p' ..£, '//./ ~-~ ) ... .-' SIQnature cw........__ ........ ...,.,. a 

\4:v \':- (;, \-\ ·'• I, ,r.. ) l L/c.., , .. 'l ;.) . I. . Vr'?ff'J Prlntood 
Time · 

Printed t...; 1 · Printed I 

Company l 1 Compeny ~~·.~ 1 Compeny !Yf- r \ .. _.. J.. '\.\ ) 
-:-,-,_ /, ..... c,_ R•••on Aaeaon 7 .... i -;'' i1 .; ......... -- -

/ .. · 
Method ot Shipment: Com-nta: 

Shipment No. 

' !lpec:lallnetructlone: 

i -·- - .. 
.,_, .... l 

ss '( 

/,_ 

t 

AUIUOUEROOi NEW-MEXiCo 87109 
(505)~ 

3332 WEDGEWOOD 
EL PASO, TEXAS 79925 

(915) 59UOOO 

1910 N. BIG SPRING 
MIDLAND, TEXAS 79705 

(915) 570.1116 

MELQUIADES ALANIS 
6411 LOCAL UNO 

CIUDAD JUAREZ, CHIHUAHUA MEXICO 32320 

Anllpla Aequlnld " j 

' ........ 
' ,. ·-

'· , 

F~ /2ta,_.f... 

v=- ...& .... 1 fJ 1a., 1<--

G .l,h \A_I>.n /) r\IZJ 
).J~.:..:.. 

.; 
·I I . . 

I ' 

o.a. 
Received ~~r6iiJ /1 \,&. 

1/:r/?C ........... 
Prlnled 't:_!v,-):' J ~~ 

Time 

Compeny A/L 
J;_: l/ 0 Aeuon :;., r~ .. .;~ 

...... 
After -lyala, umpln- to be: 

0 Dlapoud of (llddm-1 ... ; 

0 Stor.cl (30 daya mu) 

0 saor.c~- 30 day• (llddltlonal ,.., 

0 Returned to cuatomer 

\..._ .. ~.) 



.. :· l~SS~iG,A,I 
ANALYTICAL 
LABORATORIES 
7300 Jefferson. N.E. • Albuquerque. New Mexico 87109 • (505) 345-8964 • FAX (505) 345-7259 
3332 Wedgewood. E-5 • El Paso. Texas 79925 • (915) 593-6000 • FAX (915) 593-7820 

To: NES, Inc. 
Attn: Debbie O'Connell 
3500 Trinity, Suite C-5 
Los Alamos, NM 87544 

Date: 18 January 1996 
Work Order No. A12576 
Asbestos Air Analysis 
No. of Analyses: 05 
Received: 18 January 1996 

Method: Each fllter has been analyzed following the NIOSH 7400 method. A wedge from each fllter has 
been examined using a phase contrast microscope. Set "A" counting rules were used. 

Location: MD AIM 

SAMPLE/D. FIBER COUNT VOLUME DEI'. UMTI COMMENTS 
(flee) (f/flds) (liters) (flee) 

KBH011296A ..... 2/100 Field Blank . .... 
KBH011296B ..... 1/100 Field Blank . .... 
KBH011296C 0.11 81.5/100 340 0.0056 
KBH011296D 0.0083 7/100 320 0.0060 
KBH011296E 0.0079 6/100 273 0.0070 

Analyst- Kevin J. McCarron --~--+-f--~--(~(_,_____...;~;,..._ _____ _ 

We appreciate the opportunity to perform analytical work for you. If you have any questions, please 
call. 

Respectfully submitted, 

~JA4.~ 
/Jif«e<; ~~lekush 

Asbestos Laboratory Manager 

Member: Am<rican C001111:il of 
lodeDCodcOI Laboratories. Inc. 



AIR 

ASSAIGAI· 
ANALYTICAL 
LABORATORIES· 

SAMPLES DATE RECEIVED 

CUSTOMER P.O. NUMBER TIME RECEIVED 

. I /1 ~~ l-i (:: 
I "'; -· I . ) J-. t;f-1 

WORK ORDER 
A 12576 

ESTIMA TEO COST 

DUE DATE 

I I J 

' ' -. I I .. ~" I I I 1-L 

ACCOUNT INFORMATION 
CUSTOMER'S NAME , 

) l. j, ;( CONTACT r ,; , I '.-·. .: - -· I I I _;I I :_ L'! )f !(-II \.. 
ADDRESS PHONE NUMBER 

FAX NUMBER 

CITY/ STATE I ZIP MOBILE I PAGER NUMBER 

PARTY RESPONSIBLE FOR PAYMENT IF OTHER THAN ABOVE ACCOUNT STATUS 
NAME CONTACT PAYMENT REC'O. --ADDRESS ----- "NUMBER OPEN ACCOUNTV 

CITY I STATE I ZIP 

------------
FAX NUMBER CASH 

SPE~RUCTIONS CHECK NUMBER 

c':~/~~-
SAMPLE INFORMATION :·.·· - TYPE OF SAMPLE NO. OF CASSETTES •TURN AROUND TIME SAMPLE IDENTIFICATION AND I OR SAMPLE SITE 

ifpCM --- 0 PRIORITY 1 (2 HAS) Tf\\.JA I((\ NIOSH 7400 "A" 1-, ~OAITY 2 (24 HAS) 0 PCM __) OTHER 0 PRIORITY 3 (3 WKG DAYS) 
OTEM 0 PRIORITY 4 (5-10 WKG DAYS) 
0 OTHER •(SUB.JECT TO WORK LOAD) 

SAMPLE DELIVERED BY 

A~A~·AiR~ 
DATE 

£ /vlrJ r7~4L1lZ.. tir!<lt 
A1'4AL YSIS REQUts:J:) 

WORK DESCRIPTION 

' 
BILLING: 0 PICKUP 0 MAIL LOGGED IN BY f' Ctell 1/1_1-1/L ~r .L~ 1 
9012 Washin tonNE. Albuquerque, New Mexico 87113 .(505) 822-8061 • FAX (505) 822-8063 g 
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ASSAIGAI 
ANALYTICAL 
LABORATORIES 

Client Nf.. ~. • [ ~.) l 
I 

? - I --vv· . t-· 
Address .. J ( 0 v.....J'- . 

Chain of Custody Record 
Ulljall ... : ..- I/ I l /'/ ~ 

L I 
of .ff 
D-o·(.~ 

..... 
ProJect llaMger I Com.ct 

Telephone No. ' ~ ( ._ /? ) Y 
1..' • 

CHy/Stoto/Zlp ), A . N All FOKNo. j,L;,· ~ J 1 
ProJect Name/ Number ~·) [) /4 / P-l Samplera: (5/(lna ~ ( l I" ,. t I 
Contr~~· 

~ -

Rellnqul•- by: 

S~ature J ~~ /) lit.Ci 1 

Prlntad r J k t' 1 

c......,.ny z r ( . ' , <1 , 
Reeaon ]J,f·L) ..._ 

0... 

I /t$/1t. 
n ... 

() ~·(l . • 

Slgnatln &(:,,_ ( I pr--., J ........... by: ·- ....... ------
~-----------------------------------
~-------------------..._ 

llethod of Shipment: ---------------------------1 ~=------------------------------------------------------------------Shipment No. _____________________ -1 
SpKYI~~OM: ___ T-__________________ ~ 

\_) 

7300 ~t:HtiUN, N.C. 
ALBUQUERQUE, NEW MEXICO 87108 

(505) 345e8IM 

3332 WEDGEWOOD 
EL PASO, TEXAS 711125 

(115) seMOOO 

1110 N. BIG SPRING 
MIDLAND, TEXAS 71705 

(115) 570-111. 

MELOUIADES ALANIS 
M11 LOCAL UNO 

CIUDAD JUAREZ, CHIHUAHUA MEXICO 32320 

Aftw ell8lysle, umpln .,. to be: 

0 Dlapoeecl of (8CidllloMI ,.., 

0 Stored (30 dlrya mu) 

0 Stored over 30 dlrya (......_. IM) 

0 Returned to cuaaam.r 

~ 



,. P-.0;),-\lGAl 
ANALYTICAL 
lABORATORIES 
7300 Jefferson. N.E. • Albuquerque. New Mexico 87109 • (505) 345-8964 • FAX (505) 345-7259 3332 Wedgewood. E-5 • El Paso. Texas 79925 • (915) 593-6000 • FAX (915) 593-7820 

To: NES, Inc. 
Attn: Debbie O'Connell 
3500 Trinity, Suite C-5 
Los Alamos, NM 87544 

Date: 01 February 1996 
Work Order No. A12635 
Asbestos Air Analysis 
No. of Analyses: 04 
Received: 01 February 1996 

Method: Each filter has been analyzed following the NIOSH 7400 method. A wedge from each filter has been examined using a phase contrast microscope. Set "A" counting rules were used. 

Location: MDA/M - Los Alamos, NM 

SAMPLE/D. FIBER COUNT VOLUME DEr.UMD COMMENTS ((Icc) (f/flds) (littrs) (flee) KBH013096A ..... 2/100 Field Blank ..... KBHOI3096B ..... 11100 Field Blank ..... KBH013096C <0.0080 5/100 240 0.0080 KBH013096D <0.0083 4.5/100 230 0.0083 

Analyst - Kevin J. McCarron _...;..;._~-:--~:?t--+--(.,-(__co--. __ ---____ -__ _ 

We appreciate the opportunity to perform analytical work for you. If you have any questions, please call. 

Respectfully submitted, 

~Pl.~ ~tke"f'.~kush 
Asbestos Laboratory Manager 

Manber: Americu Coancil of 
lodclleadc• Laboraaories. Inc. 

JlP.n.OI'JUC'T1aN OF T1118 lti!I"'OtT IN L&S8 THAN PUlL UQUI ..... ~.,.. WIUTTWN CON!'UCT Ol' AAL. 

Till!\ JlJE .. laT MAY HOT 81! t;S&D IN ANY .. ANNU 8V Ttte O.IBHT OA ANY OTIIM T~URD PA,.TV TO C'LAIW 

PAUOUC:T EfiiDOit~aNE.HT 8Y THa NAnONA&. &,....AilOilAT<laY VOLUNTAaY ACc:a&Dl rATIOfll PllODilAM. 
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Chain of Custc:f·:ll Record 
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(915} 570.1116 

MELQUIADES ALANIS 
6411 LOCAL UNO 

CIUDAD JUAREZ, CHIHUAHUA MEXI(40 32320 
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Det8 
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nm. Printed K: 
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0 Dlepoud of (ecldltlonlll fee) 

0 Stored (30 dey• max) 

0 Stored - JO d.ye (llddltlonel fee) 

0 Returned aocuet-



ASSAIGAI 
ANALYTICAL 
LABORATORIES 

AIR SAMPLES 
CUSTOMER P.O. NUMBER 

DATE RECEIVED 

"2. 
TIME RECEIVED 

~ 
"...{--

WORK ORDER 
A 12635 

ESTIMA TEO COST 

DUE DATE 

z I· fer...., 
ACCOUNT INFORMATION 

CUSTOMER'S NAME 

r'J c. S 
CONTACT 

b 
ADDRESS 

PHONE NUMBER 

FAX NUMBER 

CITY I STATE I ZIP MOBILE I PAGER NUMBER 

PARTY RESPONSIBLE FOR PAYMENT IF OTHER THAN ABOVE ACCOUNT STATUS NAME 

ADDRESS 

CITY I STATE I ZIP 

SPECIAL BILLING INSTRUCTIONS 

TYPE OF SAMPLE NO. OF CASSETTES 

qj PCM 
NIOSH 7400 "A" 

0 PCM Lf OTHER 

OTEM 
0 OTHER 

SAMPLE DELIVER BY 

clv:, C'A~vt"2. 

CONTACT PAYMENT REC'D. 

PHONE NUMBER OPEN ACCOUNT 

FAX NUMBER CASH 

CHECK NUMBER 

SAMPLE INFORMATION 
"TURN AROUND TIME SAMPLE IDENTIFICATION AND I OR SAMPLE SITE 

0 PRIORITY 1 12 HAS) 

~PRIORITY 2 (24 HRS) 

0 PRIORITY 3 (3 WKG DAYS) 

0 PRIORITY415·10WKG DAYS) 

"(SUBJECT TO WORK LOAD) 

WORK DESCRIPTION _____________________________________ _ 

BILLING: 0 PICKUP 0 MAIL 

9012 Washington NE. Albuquerque, New Mexico 87113. (505) 822-8061. FAX (505) 822-8063 
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A3S,;..\.~GAi 
ANALYTICAL 
LABORATORIES 
7300 Jefferson, N.E. • Albuquerque. New Mexico 87109 • (505) 345-8964 • FAX (505) 345-7259 
3332 Wedgewood. E-5 • El Paso. Texas 79925 • (915) 593-6000 • FAX (915) 593-7820 

To: NES, Inc. 
Attn: Debbie O'Connell 
3500 Trinity, Suite C-5 
Los Alamos, NM 87544 

Date: 15 February 1996 
Work Order No. A12697 
Asbestos Air Analysis 
No. of Analyses: 04 
Received: 15 February 1996 

Method: Each filter has been analyzed following the NIOSH 7400 method. A wedge from each filter has 
been examined using a phase contrast microscope. Set • A • counting rules were used. 

Location: MD AIM 

SAMPLE/D.- FIBER COUNT' VOLUME DEI'.LJMII COMMENTS 
(flee) (fljlds) (liters) (flee) 

KBH020996A ..... 1.5/100 Field Blank . .... 
KBH020996B ..... 0/100 Field Blank ..... 
KBH020996C 0.0099 9/100 400 0.0048 
KBH020996D 0.014 12/100 390 0.0049 

Analyst - David A. Martinez ____ fl=J=---rn.±-=-T~-----

We appreciate the opportunity to perform analytical work for you. If you have any questions, please 
call. 

Respectfully submitted, 

~7V1.~ 
fe~f~ekush 
Asbestos Laboratory Manager 

Member: American Counr:il ol 
l~ndr:DI Laboratories. In<. 
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ASS AlGAl 
ANALYTICAL 
LABORATORI 

WORK ORDER 
A 12697 

AIR SAMPLES DATE RECEIVED 

Q /J ~ /Cflc 
ESTIMA TEO COST 

CUSTOMER P.O. NUMBER TIME RECEIVED I i :(U DUE DATE 

;JJL i) / -I ii--/ .L I ,.!.. 
ACCOUNT INFORMATION 

CUSTOMER'S NAME -
CONTACT}_ 

-
I 

\ . 

/t l( . ( I/ . ( t ! (: ( II il -'I ....... ADDRESS PHONE NUMBER 

FAX NUMBER 

CITY I STATE I ZIP MOBILE I PAGER NUMBER 

PARTY RESPONSIBLE FOR PAYMENT IF OTHER THAN ABOVE ACCOUNT STATUS 
NAME 

~- PAYMENT REC'D. --ADDRESS --------- PHONE NUMBER OPEN ACCOuv· 

--
CITY I STATE I~ FAX NUMBER CASH 

SPECIAl.-ei(ONG INSTRUCTIONS 
CHECK NUMBER 

.;~f:t 
SAMPLE INFORMATION ~~' 

TYPE O.f SAMPLE NO. OF CASSETTES •TURN AROUND TIME SAMPLE IDENTIFICATION AND I OR SAMPLE SITE 

u:YP'cM 

~/ 
~ORITY 1 (2 HRSI I ) \ \ ;y_·, I () \ NIOSH 7400 "A" 

PRIORITY 2 (24 HRS) 0 PCM 
OTHER 0 PRIORITY 3 (3 WKG DAYS) 
OTEM 0 PRIORITY 4 (5-10 WKG DAYS) 
0 OTHER 

•(SUBJECT TO WORK LOAD) 
SAMPLE DELIVERED BY 

J;;;;NATURE 
DATE 

Bvi/'1 ~t!Z. r /v/_,-~ ~;;)~6 
_.......ANALYSI&-'REOUE.sf 

WORK DESCRIPTION 

,., 
BILLING: 0 PICKUP 0 MAIL LOGGEDINBY(YJVILL.U2f; Vci 
9012 Washington NE. Albuquerque, New Mexico 87113. (505) 822-8061. FAX (508) 822-8063 
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Af\JALYTiCAL 
-~~ LABORATORIES 

.r- :. " ____ ___;b.7~3~00~Je=f=:te .. rs ... o=n=. _N...,.E:=. 
7
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3332 Wedgewood. E-5 • El Paso. Texas 79925 • (915) 593-6000 • FAX (915) 593-7820 

NES, INC. 
3500 TRINITY DR. 
SUITE C-5 
LOS ALAMOS, NM 87544 
Attn: DEBORAH O'CONNELL 

Purchase Order:· 23629 
Invoice Number: 

Sample 
Number 
01 
02 

Sample 
Description 

KBH121295 A 
KBH121295 B 

Order #: 95-12-164 
Date: 12/21/95 15:29 
Work ID: MDA/M 
Date Received: 12/14/95 
Date Completed: 12/21/95 

Client Code: NES01 

SAMPLE IDENTIFICATION 

Sample Sample 
Number ------~D~e~s~c~r~i~p~t~i~o~n~------
03 KBH121295 C 
04 KBH121295 D 

ND = None Detected D F = Dilution Factor NT = Not Tested 
,,.,..<;'fits B = Analyte was present in the blank 

~, E Estimated Value or Result exceeds calibration range 

r 

MULTIPLY THE LIMIT(= AAL'S DETECTION LIMIT) BY DILUTION FACTOR 

Member: Aone1ican Council of 
lndeDendcnl laboratories. Inc. 

' ~ Certi 
JAMES 

RP'..PII;f)DI IC'ITON OP nnl RI!PDRT IN LUI THAN PULL UQU1tut,., THB WRIT"''WN CON,_e.NT 0P AAL Tfll!' lflf_P"f..,.T MAY NOT BE. USP.D JN ANY MANNP.R IIY TH& C"LIBHT oa ANY OTIIBR TliiRD PAIJlTY TO o.AIM 
PltODU(:T I!.NDOR."I!MI!.NT •v THE NATIONAL LA801lATOilY VOLUNTAaY ACCil8DnATION PaCIORAM. 
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Page 1 

Received: 12/14/95 

1 TEST CODE 

jefault units 

SMSCXT 

N/A 

REPORT 

Results By Test 

Work Order I 95-12-164 

Sample Q! Sample ~ Samp~e 03 Sample Q! 
(entered units) !entered uni:sl entered units/ !entered units; 

12/18/95 12/18/95 12/18/95 12/18/95 



Page 2 

Received: 12/14/95 

SAMP~E :D KBH121295 A 

REPORT 
Results by Sample 

Work Order I 95-12-164 

FRAC'r!ON QM TEST CODE ~ NAME MISC TEST SOIL-METALS 
Date ~ Time Collected ~1~2~/~1~2~/~9~5~-------

ANALYTES RESULT LIM 

_______ _.L .. E..,AD,.. NO ~ 

CHROMIUM NO• .Q......Q.£Q£ 

Notes and Definitions for this Report: 

DATE_EXT 

DATE_ANAL 

ANALYST ..,!!! 

12/18/95 

12/19/95 

D_F 1.0 

mg/WIPE 

SF364 

2ategcry AIR CASSETTE 

UNITS 

BATCH_ID 

COMMENTS CHROMIUM ANALYZED 12/20/95 
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Page 3 

Received: 12/14/95 

SAMP~E Iu KBH121295 B 

REPORT 

Results by Sample 
work Order I 95-12-1&4 

FRACT:ON .Ql! TES7 CODE SMSCMT NAME MISC TEST SOIL-METALS 
Date & Time Col:ected ~1~2~/~1~2~/~9~5 ________ _ Category AIR CASSETTE 

ANALYTES RESULT LIM 

----------~L~E~AD~ NO -2-QQl 
CHROMIUM NO* !L.Q.Q.Ql 

Notes and Definitions for this Report: 

DATE_EXT l2LlSL9s 
DATE_ANAL l2L19L9s 
ANALYST _!ili 

D_F 1.0 

UNITS mg;LWIPE 
BATCH_ID SF364 
COMMENTS CHROMIUM ANALYZED 12/20/95 



Page 4 

Received: 12/14/95 

SAMP~E ZD KBH121295 C 

REPORT 
Results by Sample 

Work Order I 95-12-164 

FRACT~ON !!1! TEST CODE ~ N~~E MISC TEST SOIL-METALS 
Date & !~me Collected ~1·2~/-1•2~/~9-5 ________ _ Ca:'!qcry AIR CASSETrE 

ANALYTES RESULT LIM 

----------L~E~AD~ ND -1-QQl 
CHROMIUM ND* Q....Q.Q_Q1, 

Notes and Definitions for this Report: 

DATE_EXT 12[)8l95 
DATE_ANAL 12ll9l95 
ANALYST _!Qi 
D_F 1.0 
UNITS mgt:WIPE 
BATCH_ID SF364 
COMMENTS CHROMIUM ANALYZED 12l:20l:9S 



Page 5 

Received: 12/14/95 

SAMPLE ID KBH121295 D 

~~. 
,:k' 

\ ' !;.~~; 
'~~ 

REPORT 
Results by Sample 

Work Order W 95-12·164 

FRA<:T:ON .Q!! TEST 2CDE ~ NAME MISC TEST SOIL-METALS 
Date ~ 7ime Collected ~1~2~/~1~2~/~9~5 ________ _ Categcr1 AIR CASSETTE 

ANALYTES RESULT LIM 

----------~L~E~AD~ ND ~ 
CHROMIUM ND * .Q....Q.Q.Ql. 

Notes and Definitions for this Report: 

DATE_EXT l2LlBL9s 
DATE_ANAL l2Ll9L9S 
ANALYST ....!lli 
D_F 1.0 

UNITS mgLWIPE 
BATCH_ID SF364 
COMMENTS CHROMIUM ANALYZED 12L2DL9S 
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Page 6 

Received: 12/14/95 

NES INC. 

REPORT 

12/21/95 15:53:43 

•?.:.~ase ~ate: AAL does not have perf~:-r;.ar-.:e ::ia~a :::r :n:-:irr:.:.:..::n ::: a!:-. AA~ 

Work Order N 95-12-164 

~::::zed SIOSH method 7082 for lead samples a~d added a =hromium spi~e :~ :he 
pr~paritlcn of the sampli. These spikes were ~ithi~ acceptable criteria .1:1\ 
and l'JG\). 
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Chain of qrst ,.,)Y Record 
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Client .N ~ ~ ) 1 1zs Project Manager I Contact D , () '-r1 \• \ ~ 
Addreu 3$00 Jv=;.~~1' 1 , Telephone No. (/2 (c 1 - I ? r y 

FaxNo. __________________________________________ ____ 

Sllmplera: {Sig1111tu,.} --------- ~ .. 

City/State/Zip 1. A tJ t\1 
I 

Project N•me/ Number /)'\ D A J IV\ 
r~---::ib.... I 

Contract~--•• -----------

7300 JEFFERSON, N.E. 
ALBUQUERQUE, NEW MEXICO 81 

(505) 345-8964 

,, 
3332 WEDGEWOOD 

EL PASO, TEXAS 79125 
(915) 5t3-4IOOO 

1910 N. BIG St>RING 
MIDLAND, TEXAS 78705 

(915) 570-1118 

MELQUIADES ALANIS 
8411 LOCAL UNO 

CIUDAD JUAREZ, CHIHUAHUA MEXICO 32320 

I ~.......... 7 
II I I I J I I I J 

~ 

~:~~.· , .. _%-.;.:.. 
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PrtniMI PrlniMI ~ r (')(~ PrlniMI (. 4 f:: I c&e~ 2.. Printed ', I \ 11lne ~ "" Time ---i~~------AI' L ConlpMr ~ (. eo.np.n, () fO d c:omp.n, • • ' . ~ I eomp.ny _______ _ 
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COURIER , 

After -lyal•. umpln -to be: 

0 Dl•poHd of (8Cidltlonelr..) 

0 Stored (30 d8p 111811) 

0 Stored - 30 dep (llddlllonel fM) 

0 Returned 10 cuet-
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~~NAL'(fiCAL 
LABORATORIES 
7300 Jefferson. N.E. • Albuquerque. New Mexico 87109 • (505) 345-8964 • FAX (505) 345-7259 
3332 Wedgewood. E-5 • El Paso. Texas 79925 • (915) 593-6000 • FAX (915) 593-7820 

February 1 2, 1 996 

Ms. Debbie O'Connell 
NES, Inc. 
3500 Trinity Dr., Suite C-5 
Los Alamos, NM 87544 

RE: Report Revisions 

Dear Ms. O'Connell: 

Please find enclosed the four reports you requested to be revised for unit errors or lack 
of consistency. All report units have been changed to "Total Mg" for the air cassettes 
NES submitted. The reason for the error appears to be due to another analytical batch 
for wipes being processed at the same time for the same analytes. 

AAL apologizes for any inconvenience this event may have caused. If you have any 
questions feel free to contact Jim Seely or myself at (505) 345-8964. 

(\n~erely, 

~~uA" 
DanieRJ. Moore 
Project Manager 

Member: Americon Cauncil of 
lndcaendeDI Labora<ories. Inc. 

llf!PROr')tiCT1"'" 011' nns Jti!PDirr IN LUS THAN PULL &aQUIJtll' .. " THI! WlliTT'mN CON!IIEJI!IT 0P AAL Till~ JtF..,.'»f'T MA.Y NOT 81l USP.O IN ANY IWANNF..A ltV THE C"I.JI!.HT Oil ANY 01'Uall THIRD PARTY TO C'LAIM PllODUl:T £NDOil:II!.NiiNT .... THI! NATIONAL LAIIOAATOilY VOLUNTARY ACCII.ItDI'fATJON PllOOAAM. 
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AI~ALfliCAL 
LABORATORIES 

.. ;..+fY+ ... , 
,:;. 
.. -v:.. 
,~~ 7300 Jefferson. N.E. • Albuquerque. New Mexico 87109 • (505) 345-8964 • FAX (505) 345-7259 

3332 Wedgewood. E-5 • El Paso. Texas 79925 • (915) 593-6000 • FAX (915) 593-7820 

NES, INC. 
3500 TRINITY DR. 
SUITE C-5 
LOS ALAMOS, NM 87544 
Attn: DEBORAH O'CONNELL 

Purchase Order: 23629 
Invoice Number: 925720 

Sainple 
Number 
01 
02 

Sample 
Description 

KBH121295 A 
KBH121295 B 

Order #: 95-12-164 
Date: 02/12/96 09:32 
Work ID: MDA/M 
Date Received: 12/14/95 
Date Completed: 12/21/95 

Client Code: NES01 

SAMPLE IDENTIFICATION 

Sample 
Number 
03 
04 

Sample 
Description 

KBH121295 C 
KBH121295 D 

ND = None Detected D_F = Dilution Factor NT = Not Tested 
B Analyte was present in the blank 
E Estimated Value or Result exceeds calibration range 
MULTIPLY THE LIMIT(= AAL'S DETECTION LIMIT) BY DILUTION FACTOR 

Member: American Cwncil of 
lrodeocndenr Laborororics. Inc. 

~i~1~ 
JAMES . SEELY 

ltP..PROD1lC"'10N or nns IJlei'OilT fN U!.ll THAN P'ULL MQUIRP.-111 T'H2 WIUTniN C"'Nl'IENT OP AAL 
Till~ RF..PnlltT MAY !'llur 81. Ul'IP.D IN ANY JI4ANNP.II BY THI! C'I.IENT ()II A,.Y aftfBJl TIUllltD PAJlTY TO CLAIM 

P'lllUDUl:T E.NDORSEMP.NT aY TH2 NATIONAL &.A80AATOilY VOLUNTAilY ACCil&DUATION paOQJlAM. 



Page l REPORT Work Order • 95·12·164 

Received: 12/14/95 Results By Test 

,_.-··· 
7i::ST :CDE Sample 01 Sample 02 Sample Ql Sample .Q!. 
jefaul~ units (entered unitsJ (entered uni~sl \entered unitsJ <entered un~ts: 

SMSCXT 12/18/95 12/18/95 12/18/95 12/18/95 
N/A 

.·---~~' 

'"';J)~ 



Page 2 

Received: 12/14/95 

5~~PLE ID KBH121295 A 

,_.,;~~ 

>t--";-"1 
jl;.>· 

REPORT 

Results by Sample 
Work Order • 95-12-164 

FRACT!ON ~ TEST CODE ~ NAME MISC TEST SOIL-METALS 
~ate & Time Collected ~1:2~/~1:2~/~9~5 ________ _ Ca:egcry AIR CASSETTE 

ANALYTES RESu~T LIM 

----------~L~E~AD= NO ~ 
CHROMIUM NO* £..:.2Q.Ql 

Notes and Definitions for this Report: 

DATE_EXT 12/18/95 

DATE_ANAL 12/19/95 

ANALYST .Jlli 
D_F 1. 0 

Total Mg 

SF364 

UNITS 

BATCH_ID 

COMMENTS CHROMIUM ANALYZED 12/20/95 



Page l 
Received: 12/14/95 

-::-·· ~~~=~E :~ KBH121295 B 

REPORT 
Results by Sample 

Work Order • 95-12-164 

F'RAC":'!ON ~ TEST CODE SMSCMT NAME MISC TEST SOIL-METALS 
~ate & Time Collected ~1~2L/~1=2L/~9~5 ________ _ 

ANALYTES RESULT LIM 

-------=L:::E::.:AD,.._ NO .....Q....QJll. 
CHROMIUM NO* Q.....Q..Q.Ql 

Notes and Definitions for this Report: 

DATE_EXT 12£18£95 
DATE_ANAL 12£19£95 
ANALYST ......!lli 
D_F 1.0 
UNITS Total Mg 
BATCH_ID SF364 
COMMENTS CHROMIUM ANALYZED 12£20£95 



Page 4 

Received: 12/14/95 

S~~P~E :~ KBH121295 C 

REPORT 

Results by Sample 
Work Order I 95-12-1&4 

FRACT!ON 03A TEST CODE ~ NAME MISC TEST SOIL-METALS 
Date & Time Collected 12/12/95 :::ategcrr· AIR CASSETTE 

ANALYTES RESULT LIM 

----------~L~E~AD* NO ~ 
CHROMIUM ND* ~ 

Notes and Definitions for this Report: 

DATE_EXT 12/18/95 
DATE_ANAL 12/19/95 

ANALYST .Jlli 
D_F 1.0 

UNITS Total Mg 
BATCH_ID 

COMMENTS 

SF364 

CHROMIUM ANALYZED 12/20/95 



Page 5 

Received: 12/14/95 

S~~P~E :D ~Hl21295 D 

_.., 

REPORT 

Results by Sample 

Work Order 1 95-l2-l&4 

FRACTION~ TEST CODE ~ NAME MISC TEST SOIL-METAL§ 
Date & Time Collected ~1=2~/~1=2~/~9~5 ________ _ 

ANALYTES RESULT LIM 

----------L~EAD~ NO ~ 
CHROMIUM NO* ~ 

Notes and Definitions for this Report: 

DATE_EXT 

DATE_ANAL 

ANALYST .Jlli 

12/18/95 

12/19/95 

D_F 1.0 

UNITS Total Mg 
SF364 

Cat~gcry AIR CASSETTE 

BATCH_ID 

COMMENTS CHROMIUM ANALYZED 12/20/95 



-

~T~,~>. 
:-...·.4,_· 

·"':~"t" 
~-·" ·~'-' 

Page 6 
Received: 12/14/95 

NES INC_ 

REPORT 

02/12/96 09:32:08 
Work Order I 95-12-164 

•<:~~se Noce: AAL joes not have performance jata for ~hromium in air. AAL ~:~:"z~d ~IjSH method 7082 for lead samples and added a chromium spike in the ~reparacion of the sample. These spikes were within accepcable criteria t111\ -:1nd lJ6%i. 



.~\ss~.,G~, 
ANALITiCAL 
LABORATORIES 
7300 Jefferson. N.E. • Albuquerque. New Mexico 87109 • (505) 345-8964 • FAX (505) 345-7259 
3332 Wedgewood. E-5 • El Paso. Texas 79925 • (915) 593-6000 • FAX (915) 593-7820 

NES, INC. 
3500 TRINITY DR. 
SUITE C-5 
LOS ALAMOS, NM 87544 
Attn: DEBORAH O'CONNELL 

Purchase Order: 23629 
Invoice Number: 

Sample 
Number 
01 
02 

Sample 
Description 

KBH121195 A 
KBH121195 B 

Order #: 95-12-165 
Date: 12/21/95 15:17 
Work ID: MDA/M 
Date Received: 12/14/95 
Date Completed: 12/21/95 

Client Code: NES01 

SAMPLE IDENTIFICATION 

Sample 
Number 
03 
04 

Sample 
Description 

KBH121195 C 
KBH121195 D 

ND None Detected D_F = Dilution Factor NT = Not Tested 
B Analyte was present in the blank 
E Estimated Value or Result exceeds calibration range 
MULTIPLY THE LIMIT(= AAL'S DETECTION LIMIT) BY DILUTION FACTOR 

Member: American Council of 
lndeaendeat Laboratories. Inc. 

Certified By 
JAMES A. SEELY 

RJI..P'ItODUct10N CW nus Rm"'OtT IN L.l.ll THAN PULL UQUIU..~ THI! W'IUTI'&f C'OPif~aNT 0P AAL 
Till" ttF..P'OIIItT MAY f'I'OT BE lJSP.D IN ANY MANNP.R BY TH~ n.JBHT oa Af'ifY OTtlaA THIRD PARTY TO CLAIM 

PRUDVcr e,,..DOilSEME.NT 8Y Tta. NATIO,..AL LA8QaATOilY VOLUNTARY ACCilaDUATION raoaaAW. 
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., . .,.._ 
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' 

Page 1 

Received: 12/14/95 

7EST CODE 

jefault units 

SMSCXT 

N/A 

Sample !ll. 

REPORT 

Results By Test 

Sample B. Sample .!!l. 

Work Order t 95-12-165 

Sample Q!. 
rentered units; ren~ered u!'li.tsl 'en:ered units' •entered ·~r.~ts; 

1~/18/95 12/18/95 12/18/95 12/18/95 



Page 2 

Received: 12/14/95 

SAMPLE :D KBH121195 A 

~. 
.~~ 

!*~} 

REPORT 

Results by Sample 
Work Order I 95-12-165 

FRACTION Q!! TEST CODE ~ NAME MISC TEST SOIL-METALS 
~ace & Time Collecced 12/11/95 Category AIR CASSETTE 

ANALYTES RESULT LIM 

_____ .:.,LE~AD~ NO --LQQl 

CHROMIUM NO* .Q.....Q.QQ1. 

Notes and Definitions for this Report: 

DATE_EXT 12/18/95 

DATE_ANAL 12/19/95 

ANALYST __!lli 

D_F 1.0 

UNITS 

BATCH_ID 

COMMENTS 

mg/WIPE 

SF364 

CHROMIUM ANALYZED 12/20/95 



-~~~·'~ft 
:~br 

Page 3 

Received: 12/14/95 

S~~PLE !D KBH121195 B 

REPORT 

Results by Sample 

Work Order# 95-l2-t65 

FRACTION ~ TEST ~ODE SMSCMT NAME MISC TEST SOIL-METALS 
Date &. Ti:ne Col !ected 12/11/95 ::ategorj' AIR CASSETTE 

ANALYTES RESULT LIM 

----------~L~E~AD~ NO -2-QQl 
CHROMIUM NO* ~ 

Notes and Definitions for this Report: 

DATE_EXT 12/18/95 

DATE_ANAL 12/19/95 

ANALYST ......!2! 
D_F 1.0 

UNITS 

BATCH_ID 

COMMENTS 

mg/WIPE 

SF364 

CHROMIUM ANALYZED 12/20/95 



Page 4 

Received: 12/14/95 

5AM?LE !~ KBH121195 C 

REPORT 
Results by Sample 

Work Order I 95-12-165 

FRACTION 03A TEST CODE ~ NAME MISC TEST SOIL-METAL§ 
Dace ~ Time Collecced ~1~2~/1~1~/~9~5~-------

ANALYTES RESULT LIM 

----------~L~E~AD~ NO ~ 
CHROMIUM NO* .Q.....Q.Q.QI 

Notes and Definitions for this Report: 

DATE_EXT 

DATE_ANAL 

ANALYST _!ili 

12/18/95 

12/19/95 

D_F 1.0 

mq/WIPE 

SF364 

:acegory AIR CASSETTE 

UNITS 

BATCH_ID 

COMMENTS CHROMIUM ANALYZED 12/20/95 



Page 5 

Received: 12/14/95 

KBH121195 0 

·~ .. 
~ .. -..:'; 

'-+~?'1f 

REPORT 
Results by Sample 

Work Order I 95-12-165 

TSST :::s ~ ~k~E MISC TEST SOIL-METALS 
:a:e ;. -:'~:r.e :o~:e=::i 12/11/95 ·:a.:e-,:~·y AIR CASSETTE 

ANALYTES RESULT LIM 

----------~L~E~AD~- ND ~ 
CHROMIU"M 0 . 2 C 1 • .£...:...21.£l 

Notes and Definitions for this Report: 

DATE_EXT 12~18~95 
DATE_ANAL 12il9/95 
ANALYST ...Jlli 
D F l.O 
tiN ITS mg(WIPE 
BATCH ID SF364 -
COMMENTS CHROMIUM ANALYZED 12l20l9S 



Paqe & 
Received: 12/14/95 

NES INC. 

REPORT 
12/21/95 15:54:07 

Work Order N q~-12 165 

·~::ase Nc:e: AAL does not have pe~:~rmanc~ data for =hromiurn i~ a1~. -~~ -~~~:~zed S!CSH method 7082 fer lead samples and ~dded a chromium sp!~e ln ~he p~eparac:cn of "he sample. These spikes were withln acceptable cri~eria clll\ 3:-.d ::.:5%:. 



Ch~~~, ~!-~"us~~J; ~~~_ord 
r , 

.._ ""----

Client N£ S J klr\ <. Project Manager I Contact L.:"'\ l·L ~~r I /, {_ I,, 1"-.•k_' 

Addreaa 3'S00 7-· ·t I , \)t . y Telephone No. (, E. d - I 1.f I • 
City I State/ Zip l... A tJ rv' 1 FaxN~---------------------------

S.mplara: (SigMture) -----------

----- ·---- I ;-----

!l 

p .. j11..hr 
Pftntld p , r ., • 1 'i\~_.....ur _, TIMe 

...._ ~~~~------------ c:o.np.ny . -~ ,, '""- OJOo ...._ .._ 

lldlodof~--------------t ~:----------~------------~-------------------: :'· 

~- I ....... IIWinll:tlciM: 

COURIER ..... 

7300 JEFFERSON, N.E. ,,- ., 
ALBUQUERQUE, NEW MEXICO! . 

(505)~ 

3332 WEDGEWOOO 
EL PASO, TEXAS nM125 

(915) 593-8000 

1910 N. BIG lo. ,,lNG 
MIDLAND, TEXAS 79705 

(915) 570.11111 

Time 

MELOUIADES ALANIS 
6411 LOCAL UNO 

CIUOAD JUAREZ, CHIHUAHUA MEXICO 32320 

t •, •.. vlf'l ......,., 
After -lyal•, Nmple• - to be: 

0 Dl•poNd of (Rdltlon.t fH) 

0 Stored (30 d8y• mu) 

0 Stored owr30d8p (~I fn) 

0 Returned to c.,.,_ 



'''~\ 
\,~. . _;;;; 

'\ -.. ·- '· ,-., ·"· .. ....:..0-)n,\.:7.~·.1 
ANALYTICAL 
~BORA TORIES 
7300 Jefferson. N.E. • Albuquerque. New Mexico 87109 • (505) 345-8964 • FAX (505) 345-7259 
3332 Wedgewood. E-5 • El Paso. Texas 79925 • (915) 593-6000 • FAX (915) 593-7820 

NES, INC. 
3500 TRINITY DR. 
SUITE C-5 
LOS ALAMOS, NM 87544 
Attn: DEBORAH O'CONNELL 

Purchase Order: 23629 
Invoice Number: 925719 

Sample 
Number 
01 
02 

Sample 
Description 

KBH121195 A 
KBH121195 B 

Order #: 95-12-165 
Date: 02/12/96 09:33 
Work ID: MDA/M 
Date Received: 12/14/95 
Date Completed: 12/21/95 

Client Code: NES01 

SAMPLE IDENTIFICATION 

Sample 
Number 
03 
04 

Sample 
Description 

KBH121195 C 
KBH121195 D 

ND None Detected D F = Dilution Factor NT = Not Tested B Analyte was present in the blank 
E Estimated Value or Result exceeds calibration range MULTIPLY THE LIMIT(= AAL'S DETECTION LIMIT) BY DILUTION FACTOR 

Member: American Council of 
lndeaendeot Labot11orics. Inc. 

RI!Pifl:nniiCT1(')fll OP nus Jt8110RT IN t.eaa TMAN PULL UQUtV .... Tim 'WIU'TT'IIfll CONABHT 0P AAL Till~ lt~PnltT MAY NOT •• WIP.D IN ANY WANNP..R •v TH8 C'I.IJUIIT oa ANY OTIIRil THIRD PARTY TO c:LAIM PRODUC:T &PIIfDOil11RNitNT •v THB NATIOPIIfAL LA•OAATDaY VOLUNTARY ACCilaDffATION PIUlDRAM. 



Page t 

Received: 12/14/95 

7£57 :oDE 

iefault 1.i.r.its 

SMSCXT 

~/A 

REPORT 
Results By Test 

Work Order II 95- 12. 16'> 

Sample Q!. Samp!e ,2£ Sample .!!l Sample ~ 
\entered unitsl !entered units! •entered units) !entered ~nits 

12/18/95 12/18/95 12/18/95 12/18/95 



Page 2 

Received: 12/14/95 

SAMPLE ID ~Hl21195 A 

REPORT 

Results by Sample 
Work Order I 95-12-165 

FRACTION .Q.!! TEST CODE SMSCMT NAME MISC TEST SOIL-METALS 
Date & Time Collected ~12~/1~1~/~9~5~------- Category AIR CASSETTE 

ANALYTES RESULT LIM 

----------~L~E~AD: NO ~ 
CHROMIUM NO* ~ 

Notes and Definitions for this Report: 

DATE_EXT 12,!18,!95 
DATE_ANAL 12L19L95 
ANALYST ...1ili 
D_F 1.0 

UNITS Total Mg 
BATCH_ID SF364 
COMMENTS CHROMIUM ANALYZED 120DL95 



Page l 

Received: 12/14/95 

SAMF~E ID KBH121195 8 

"'i~~;~. 
l J¥;.g,~,.,t~f"' 

REPORT 

Results by Sample 
Work Order I 95-12-1&5 

FRACT!CN 9l! TEST CODE SMSCMT ~AME MISC TEST SOIL-METALS 
Date & Time Collected ~1~2~/~1~1~/~9~5 ________ _ :ategc=y AIR CASSETTE 

ANALYTES RESULT LIM 

----------~L~E~AO~ ND ~ 
CHROMIUM ND* Q....Q.Q.Ql. 

Notes and Definitions for this Report: 

DATE_EXT 12,18,95 
DATE_ANAL 12{19,95 
ANALYST _Jili 
D F 1.0 
UNITS Total Mg: 
BATCH_ID SF364 
COMMENTS CHROMIUM ANALYZED 12L2DL9s 



.tl!fl1";,;'!!> 
I ·-iYi.l· 

~~y 

\, 

Paqe 4 

·Received: 12/14/95 

SAMPLE :D KBR121195 C 

REPORT 
Results by Sample 

Work Order I 95-12-165 

FRACTION .!!1.! TEST CODE ~ NAME MISC TEST SOIL-METALS 
Date & Time Collected ~1~2~/~1~1~/~9~5~-------

ANALYTES RESULT LIM 

LEAD ------~NO~ -2-QQl 
CHROMIUM ------~NO~* £-QQQ1 

Notes and Definitions for this Report: 

DATE_EXT 

DATE_ANAL 

ANALYST .J9! 
D_F 

12/18/95 

12/19/95 

1.0 

Total Mg 

SF364 

Category AIR CASSETTE 

UNITS 

BATCH_ID 

COMMENTS CHROMIUM ANALYZED 12/20/95 



Paqe 5 

Received: 12/14/95 

3~~?~E :D KBH121195 D 

REPORT 
Results by Sa.ple 

Work Order I 95-l2·l65 

FRACTION Q!! . TEST CODE ~ NAME MISC TEST SOIL-METALS Date ' Time Collected ~1=2~/~1~1~/~9~5 ________ _ ~ategc=/ AIR CASSETTE 

ANALYTES RESULT LIM 

-------L~E.:;AD~ ND ~ 
CHROMIUM 0.001• ~ 

Notes and Definitions for this Report: 

DATE_EXT 12/18/95 
DATE_ANAL 12/19/95 
ANALYST _JQ! 
D_F 1.0 
UNITS Total Mq 
BATCH_ID SF364 
COMMEN'I'S CHROMIUM ANALYZED 12/20/95 



Page 6 

Received: 12/14/95 

NES INC. 

REPORT 

02/12/96 09:33:48 

Work Order • 95-l2-l65 

•?:ease Note: AAL does not have performance data for chromium in air. AAL 
~":~~zed NIOSH method 70&2 for lead samples and added a chromium spike in the 
~reparation of the sample. These spikes were within acceptable criteria (111\ 
a:1d 106\l. 



' .- .- \ ,,.-..., ' -"""'""'_..:.,(-.....:., : •Vvt \I'-.,/: ·,, 

l~,~~At..:YilCAL 
LJ\BORATORIES 
7300 Jefferson. N.E. • Albuquerque. New Mexico 87109 • (505) 345-8964 • FAX (505) 345-7259 
3332 Wedgewood. E-5 • El Paso. Texas 79925 • (915) 593-6000 • FAX (915) 593-7820 

NES, INC. 
3500 TRINITY DR. 
SUITE C-5 
LOS ALAMOS, NM 87544 
Attn: DEBORAH O'CONNELL 

Purchase Order: 23629 
Invoice Number: 

Sample 
Number 
01 
02 
03 

Sample 
Description 

KBH120895 A 
KBH120895 B 
KBH120895 C 

Order #: 95-12-166 
Date: 12/21/95 15:23 
Work ID: MDA/M 
Date Received: 12/14/95 
Date Completed: 12/21/95 

Client Code: NES01 

SAMPLE IDENTIFICATION 

Sample 
Number 
04 
OS 

Sample 
Description 

KBHl.20895 D 
KBHl.20895 E 

,.........,'!~?;:, ND None Detected D_F = Dilution Factor NT = Not Tested 
j;F B Analyte was present in the blank 

E Estimated Value or Result exceeds calibration range 
MULTIPLY THE LIMIT(= AAL'S DETECTION LIMIT) BY DILUTION FACTOR 

Member: American Council of 
lndcoendent Labontorics. Inc. 

U..PII:t"lDtlcnON OIP T1fl5 REI'"ORT IN LAIS THAN PULL UQUIVA THa WlliT"T'BPC C"'N!\UfT 01' AAL Till~ JU•:.rn.-T '"'"Y NOT BE. U!\F.O IN ANY MANNP..a BY TH& C"I.IF..NT oa ANY OTII&R THUlD PAIIITY TO CLAIM PllUDUt:r ltNDOal'IIE.N&NT 8Y THII NATIONAL LA80.ATCiaY VOLUNTAilY ACCJlEDI.fATION PllOOilAM. 

& • 



Page 1 

Received: 12/14/95 

SMSCXT 

N/A 

REPORT 
Results By Test 

Sample .!!!. Sampl~ Q3_ Sample JU. 
i :entered units) (entered un~:s; ·entered ~nits; 

12/18/95 12/18/95 12/18/95 

Work Order I 95-12-166 

Sample .Q! 

12/18/95 12/18/95 



Page 2 

Received: 12/14/95 

SAM?LE ID KBH120895 A 

REPORT 

Results by Sample 
Work Order I 95-12-166 

FRACTION ,2!! TEST CODE ~ NAME MISC TEST SOIL-METALS 
Date ~ Time Collected ~1~2•/~0~8•/~9~5 ________ _ Cat~gcry AIR CASSETTE 

ANALYTES RESULT LIM 

----------~L=E~AO~ NO -2-QQl 
CHROMIUM NO• Q....QQ.Q£ 

Notes and Definitions for this Report: 

DATE_EXT 12LlBL95 

DATE_ANAL 12Ll9L95 

ANALYST ...!ili 
D_F LO 

UNITS mgLWIPE 
BATCH_ID SF364 
COMMENTS CHROMIUM ANALYZED 12/20L95 



Page l 

Received: 12/14/95 

SAM?~E :0 KBH120895 8 

REPORT 

Results by Sample 
Work Order 1· 95-12-166 

FRAC7ION .Ql! TEST CODE ~ NAME MISC TEST SOIL-METALS 

Dace & Time Collecced ~1~2~/~0~8~/~9~5~------- Cacegory AIR CASSETTE 

ANALYTES RESULT LIM 

----------~L~E~AD~ ND -2-QQl 
CHROMIUM ND* .9....:..QQ.Ql 

Notes and Definitions for this Report: 

DATE_EXT 12,18,95 

DATE_ANAL 12Ll9,9s 

ANALYST ....!ili 
D_F LO 

UNITS mg,WIPE 

BATCH_ID SF364 

COMMENTS CHROMIUM ANALYZED 12,20L9s 



Page 4 

Received: 12/14/95 

5~V.?:E :D ~H120895 C 

.,.,- ::,.':'>~~''' ... _,~~~. 

REPORT 

Results by Sample 

work Order I 95-t2-l66 

FRACTION ill TEST CODE ~ NAME MISC TEST SOIL-METALS 
Dace & T~me Collected ~1~2~/~0~8~/~9~5 ________ _ ~acegory AIR CASSETTE 

ANALYTES RESULT LIM 

----------~L~E~AD: NO ~ 
CHROMIUM NO* Q..,.Q,QQl 

Notes and Definitions for this Report: 

DATE - EXT 12LlBL95 
DATE - ANAL l2Ll9L9s 
ANALYST ..Jili 
0 F l.O -
UNITS m51LWIPE 

BATCH IO SF364 -
COMMENTS CHROMIUM ANALYZED l2L2DL9s 



Page 5 

Received: 12/14/95 

SAMP~E :~ KBH120895 D 

..,, ... - ~ 

~~,.,i:iilf.#ff 

REPORT 

Results by Sample 
Work Order I 95-12-166 

TEST C~DE ~ NAME MISC TEST SOIL-METALS 
.:Ja t e &, Time C<:: l e:: ~ ed ~1~2:L/~0~8.L/..::9..:5:__ ___ _ Ca~eg-::::i" AIR CASSETTE 

ANALYTES RESULT LIM 

------~L~E~AD~ ND ~ 
CHROMIUM ND• £..:....Q.9..Ql 

Notes and Definitions for this Report: 

DATE_EXT 12/18/95 
DATE_ANAL 12/19/95 
ANALYST ..Jili 
D_F l. 0 

UNITS mg/WIPE 

SF364 BATCH_ID 

COMMENTS CHROMIUM ANALYZED 12/20/95 



Page 6 

Received: 12/14/95 

S~~?~E :J KBH120895 E 

( 

REPORT 

Results by Sample 
Work Order I 95-12-166 

FRACTION Q2 TEST CODE SMSCMT NAME MISC TEST SOIL-METALS 
Date ~ Time Collected ~1=24/~0~84/~9~5 ________ _ Ca:~gcry AIR CASSETTE 

ANALYTES RESULT LIM 

----------~L~E~AO~ NO ~ 
CHROMIUM NO* ~ 

Notes and Definitions for this Report: 

DATE_EXT 12/18/95 

DATE_ANAL 12/19/95 

ANALYST ..Jlli 
D_F 1.0 

UNITS mg/WIPE 

SF364 BATCH_ID 

COMMENTS CHROMIUM ANALYZED 12/20/95 



.... ~~1:~ 
·A:: 

.~···~· 

Paqe 7 

Received; 12/14/95 

NES INC. 

REPORT 

12/21/95 15:54:13 

Work Order I 95·12-166 

•?:.:ase ~cc-:: AAL does ~-::>t have pe:-f:=:-:!1.ar:-:e jat:i :~r :hr::m::..::.. ::1 a:r. A..;r.. 
~~:~:zed ~I~SH method 7082.for lead samples a~d added a ~~romium spike in :he 
~~~;~=3~~~r. :f the sample. ~hese spikes were Wlth~n acceptaCle cri:erla .:::% 
and ::6%' . 



Chain of CustflY Record 
' ............. , 1)-lb~ __ ·,~~.~·1n'fll"j) •, 

~v·r t · 

p- ""/ ""---+'-
Client 

1
1\.l E. S :f I' L:. ProJect Manager 1 contact 0 e b b ; e 0 'c u n ., ~ I I 

' z ; I 

ASSAIGAI PROJECT FILE 

7300 JEFFERSON, N.E. ''4. 
ALBUQUERQUE, NEW MEXICO 87l , 

(505) 345-8964 

3332 WEOGEWOOD• 
EL PASO, TEXAS 79925 

(915) 593-8000 

1910 N. BIG b. ..NG 
MIDLAND, TEXAS 79705 

(915) 570-1116 

MELOUIADES ALANIS 
6411 LOCAL UNO 

CIUDAD JUAREZ, CHIHUAHUA MEXICO 32320 

Analyel• .......... I 
I I I I J J J J 



\ .,_, 

' -- -. ·\ . ....-.... \ 
-~ '· "i--:{ -~: · ·.vv' .. ,........._...., \i 

'\ , , I • . ;} ' -' \i-.-.CA' 
d ',jf--1-L ' i L 

LL\BORATORIES 
7300 Jefferson. N.E. • Albuquerque. New Mexico 87109 • (505) 345-8964 • FAX (505) 345-i259 

3332 Wedgewood. E-5 • El Paso. Texas 79925 • (915) 593-6000 • FAX (915) 593-7820 

NES, INC. 
3500 TRINITY DR. 
SUITE C-5 
LOS ALAMOS, NM 87544 
Attn: DEBORAH O'CONNELL 

Purchase Order: 23629 
Invoice Number: 925718 

Sample 
Number 
01 
02 

Sample 
Description 

KBH120895 A 
KBH120895 B 

03 KBH120895 C 

Order #: 95-12-166 
Date: 02/12/96 09:34 
Work ID: MDA/M 
Date Received: 12/14/95 
Date Completed: 12/21/95 

Client Code: NES01 

SAMPLE IDENTIFICATION 

Sample Sample 

Number ------~D~e~s~c~r~i~p~t~i~o~n~------
04 KBH120895 D 
OS KBH120895 E 

ND None Detected D_F = Dilution Factor NT = Not Tested 
B Analyte was present in the blank 
E Estimated Value or Result exceeds calibration range 
MULTIPLY THE LIMIT(= AAL'S DETECTION LIMIT) BY DILUTION FACTOR 

lllember: American Council of 
lndCIICndoOI Laboratories. Inc. 

RP. .. ODIICI10N fW T1tlll llm'OitT IN LUS THAN PULL UOUfltP-~ THI! W'IU'nwt C"'N!I'IDIT OP AAL 
Till~ .. F.POR r MAY NU"f BE WIF.O IN ANY MANNF.R BY THI! C"I.II!.NT o• ANY arni!R THIRD PARTY TO CLAIM 

PAUDl:<"T ENI>Oil!'iEMP.HT aY THB NATIONAL LA801lATORY VOLUNTARY AC"c::Jl.EDI fATION PllOOAAM. 8 . 
. . 
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( 

Page l 

Received: 12/14/95 

TEST :ODE 

default units 

SMSCXT 

~/A 

REPORT 

Results By Test 

Work Order I 95-12·166 

Sample ll Sample _!g Sample .!!1 Sample .!!! 
!entered units! !entered units! !entered unitS! /entered units• 

12/18/95 12/18/95 12/18/95 12/18/95 12/18/95 



Page 2 

Received: 12/14/95 

S~~P~2 :D ~Hl20895 A 

REPORT 
Results by Sample 

Work Order I 95-12-166 

TEST CODE ~ NAME MISC TEST SOIL-METALS 
Date & Time Collected ~1~2~/~0~8~/~9~5 ________ _ :at~~c:-y AIR CASSETTE 

ANALYTES RESULT LIM 

_____ _.L::;E:::;:AD,.. NO ....Q.....Q.Q.l 
CHROMIUM NO • .!L....Q.Q.Q1. 

Notes and Definitions for this Report: 

DATE_EXT 12/18/95 
DATE_ANAL 12/19/95 
ANALYST ....!9i 

D_F 1.0 
UNITS Total Mg 

SF364 BATCH_ID 

COMMENTS CHROMIUM ANALYZED 12/20/95 



Page 3 

Received: 12/14/95 

.~·· 
3AMP~E :D KBH120895 8 

REPORT 

Results by Sample 
Work Order I 95-12-166 

FRACTION~ TEST CODE SMSCMT NAME MISC TEST SOIL-METALS 
Date & Time Collected ~1~2~/0~8~/~9~5~------- Categor·/ AIR CASSETTE 

ANALYTES RESULT LIM 

----------~L~E~AD~ ND ~ 
CHROMIUM ND* ~ 

Notes and Definitions for this Report: 

DATE_EXT 12/18/95 

DATE_ANAL 12/19/95 

ANALYST ....!Q! 

D_F 1.0 

UNITS Total Mq 

SF364 BATCH_ID 

COMMENTS CHROMIUM ANALYZED 12/20/95 



Page 4 

Received: 12/14/95 

S~~P~E -~ ~Hl20895 C 

REPORT 

Results by Sample 
Work Order N 95·12 l&& 

fRACTION ill TEST CODE ~ NAME MISC TEST SOIL-METALS 
~a:e & Time Collecced ~1=2~/~0~8~/~9~5 ________ _ 

ANALYTES RESULT LIM 

----------~L~E~AO~ NO -2-QQl 
CHROMIUM NO• .Q..;_Q,QQ1. 

Notes and Definitions for this Report: 

DATE_EXT 

DATE_ANAL 

ANALYST .Jili 
D_F 

12/18/95 

12/19/95 

1.0 

Total Mq 

SF364 

:~::-'!g:::·; AIR CASSETTE 

UNITS 

BATCH_ID 

COMMENTS CHROMIUM ANALYZED 12/20/95 
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Received: 12/14/95 

3~~P~E :D KBH120895 D 

( 

REPORT 
Results by Sample 

Work Order • 95-12-166 

FRACTION~ TEST CODE SMSCMT NAME MISC TEST SOIL-METALS 
Date & Time Collected ~1~2~/~08~/~9~5~------- Cat'!gor:,• AIR CASSETTE 

ANALYTES RESULT . LIM 

----------~L~E~AP~ ND ~ 
CHROMIUM ----~ND~• ~ 

Notes and Definitions for this Report: 

DATE_EXT 12£)8£95 

DATE_ANAL 12,19,95 

ANALYST ....!lli 
D_F 1.0 

UNITS Total Mg 

BATCH_ID SF364 

COMMENTS CHROMIUM ANALYZED 12£20,95 



Paqe 6 

Received: 12/14/95 

SAMP~E :D KBH120895 E 

REPORT 
Results by Sample 

Work Order # 95-12·16& 

FRAC7ION Q2 TEST CODE ~ .NAME MISC TEST SOIL-METALS Date & Ti~e Collected ~1~2~/~0~8~/~9~5 ________ _ Ca:~gory AIR CASSETTE 

ANALYTES RESULT LIM 

____ .....,iLO;.!E~AD~ NO _fLQ.Q.l. 
CHROMIUM NO • .Q...,Q,.Q.Ql. 

Notes and Definitions for this Report: 

DATE_EXT 12/18/95 
DATE_ANAL 12/19/95 
ANALYST .....!Q! 
D_F 1. 0 
UNITS Total Mg 
BATCH_ID SF364 
COMMENTS CHROMIUM ANALYZED 12/20/95 
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Page 7 

Received: 12/14/95 

NES INC-

REPORT 

02/12/96 09:34:47 

Work Order I 95-l2-l66 

•Please Note: AAL does not have performance data for chromium in air. AAL 
~:~::zed NIOSH method 7082 for lead samples and added a chromium spike in the 
preparation of the sample_· These spikes were within acceptable criteria tlll\ 
and 106\l. 



.. ~~ 
-,it!i1_,._,.,,.,,,~--:r 

\ """'""' 'r--- ·'\ ,""""\0 ::y-\ IV J-\ j 

ANi~LlTiCAL 
LABORATORIES 
7300 Jefferson. N.E. • Albuquerque. New Mexico 87109 • (505) 345-8964 • FAX (505) 345-7259 
3332 Wedgewood. E·S • El Paso. Texas 79925 • (915) 593·6000 • FAX (915) 593-7820 

NES, INC. 
3500 TRINITY DR. 
SUITE C-5 
LOS ALAMOS, NM 87544 
Attn: DEBORAH O'CONNELL 

Purchase Order: 23629 
Invoice Number: 

Sample 
Number 
01 
02 

Sample 
Description 

KBH010996 A 
KBH010996 B 

Order #: 9q-01-082 
Date: 01/22/96 14:44 
Work ID: MDA/M 
Date Received: 01/10/96 
Date Completed: 01/22/96 

Client Code:· NES01 

SAMPLE IDENTIFICATION 

Sample 
Number 
03 
04 

Sample 
Description 

KBH010996 C 
KBH010996 D 

ND None Detected D_F = Dilution Factor NT = Not Tested 
B Analyte was present in the blank 
E Estimated value or Result exceeds calibration range 
MULTIPLY THE LIMIT(= AAL'S DETECTION LIMIT) BY DILUTION FACTOR 

Member: Amcrinn Council ol 
lndtacncleat Laboratories. Inc. 

.P ... nnucnnN OP nus IU!J'"'OlT IN LU. THAN PULL UQUIIU' ... • Ttm WRITT'Df C'ON~UfT 0P AAL Tllf!l RF.PUII:T MAY NUT ... U,riP.D IN ANY WANN~a BY TH• C"l.lllNT Oa ANY al'lfalll THIRD PAaTY TO c:LAIM 
PRUDIJ(:T &NDOaMRMI!NT •v Tfla NATIONAL LA8QaAToaY VOLUJIITAaY ACca&DifATIOJif paCJCiaAM. 
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Received: 01/10/96 

7::57 CCDE 

jefault :.:r..:.:s 

A7082X 

1 N/A 

Sample .!!.! 

REPORT 

Results By Test 

Sample 02 Sample Q1 
(entered units) 'entered ~~!:s, 

01/17/96 01/17/96 01/17/96 

Work Order 1 96-0l-082 

Sample .Q.!. 

01/17/96 



Page 2 

Received: 01/10/96 

S~~F~E -~ KBH010996 A 

PARAMETER 

Lead in air 

REPORT 
Results by Sample 

Work Order I 96·01·082 

FRACTION ~ TEST CODE !1Q!l_ NAME LEAD IN AIR/NIOSH 7082 Date & Time Collected ~0~1L/~0~9L/~9~6 ________ _ :at~gcry A~I~R ________ _ 

RESULT LIMIT D_F DATE_ANAL 

------~NO~ 0.0010 --1-Q 01/18/96 

Notes and Definitions for this Report: 

EXTRACTED 01/17/96 
ANALYST ...££ 
UNITS Total mg 
BATCH_ID SF372 
COMMENTS 



"'";:? .. 
,t.-:,-.: 

'h~~~-:~·t"~ 

c· 

Page J 

Received: 01/10/96 
REPORT 

Results by Sample 
Work Order I 96-0l-082 

FRAC'r!':N _!U! TES7 CO~E SMSCMT NAME MISC TEST SOIL-METALS 
~ate ~ 7i~e :ollec:ed ~0~14/~0~94/~9~6 ________ _ 

ANALYTES RESULT LIM 

TOTAL CHROMIUM ND ~ 

Notes and Definitions for this Report: 

DATE_EXT 01/17/96 
DATE_ANAL 01/19/96 

ANALYST .....!lli 
D_F 1.0 

UNITS TOTAL/Mg 
BATCH_ID 

COMMENTS 

SF372 



-· 

~·~'?fl: 
-~ 
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Page 4 

Received: 01/10/96 

PARAMETER 

Lead in air 

REPORT 
Results by Sample 

Work Order N 96-0l-082 

FRACTION m ':'EST CODE A7082 NAME LEAD IN AIR/NIOSH 7082 
Date s. Time Collected Ol/09/96 Category :.:A:.I~R ____ _ 

RESULT LIMIT D F DATE_ANAL 

------~N~D 0.0010 ~ 01/18/96 

Notes and Definitions for this Report: 

EXTRACTED 01/17/96 

ANALYST ~ 

UNITS Total mg 
BATCH_ID SF372 

COMMENTS 
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Received: 01/10/96 

3~~~~~ :c KBH010996 B 
' . ..._, 

~-
~;~ 

~?· 

REPORT 

Results by Sample 

Work Order • 96-01-082 

TEST 2QDE ~ NAME MISC TEST SOIL-METALS 
Ga~e ~ Time :cllected ~0~1~/0~9~/~9~6~-------

ANALYTES RESULT LIM 

TOTAL CHROMIUM ND ~ 

Notes and Definitions for this Report: 

DATE_EXT 01/17/96 

DATE_ANAL Ol/19/96 

ANALYST .Jlli 
D_F l. 0 

UNITS TOTAL/Mq 

BATCH_ID 

COMMENTS 

SF372 

:at e9c ~·r :;,A.;l;.I,:::R ______ _ 



Page 6 

Received: 01/10/96 

SAM::E :c ~H010996 C 

PARAMETER 

Lead in air 

REPORT 
Results by Sample 

Work Order # 96-0l-082 

FRACT:ON ~ TEST CCDE !1Q!l_ NAME LEAD IN AIR/NIOSH 7082 Ca.ce 5. Time Collected 01/09/96 Ca~eg~:-y ,.,A,..I..,R~----

RESULT LIMIT D_F DATE_ANAL 

-----~ND~ 0.0010 ~ 01/18/96 

Notes and Definitions for this Report: 

EXTRACTED 

ANALYST _£12 
UNITS 

BATCH_ID 

COMMENTS 

01/17/96 

Total mg 
SF372 



Page 7 

Received: 01/10/96 

3A.'!O::.E ::::; KBH010996 C 

~~~\ 
~~;~ 

REPORT 

Results by Sample 

Work Order I 96-0l-082 

FRACTION ill 7EST CODE SMSCMT NAME MISC TEST SOIL-METALS 
Date & Time Collected ~0~14/~0~9~/9~6~-------

ANALYTES RESULT LIM 

TOTAL CHROMIUM NO ~ 

Notes and Definitions for this Report: 

DATE_EXT 

DATE_ANAL 

ANALYST .....!ili 

01/17/96 

01/19/96 

D_F 1.0 

UNITS TOTAL/Mg 

BATCH_ID 

COMMENTS 

SF372 

Category ~A~I~R._ ______ _ 
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Received: 01/10/96 

2~~PLE !D ~H010996 D 

PARAMETER 

Lead in air 

~~ ...... 
·;""7t'\ 

'~i~~-t~j 

REPORT 

Results by Sample 

Work Order • 96-01-082 

TEST CODE ~ N~~E LEAD IN AIR/NIOSH 7082 
Dace ~ Time Collec:ed ~0~1~/~0~9~/~96~----- :;~ o;:-;,go !:"/ "'A"'I""R'------

RESULT LIMIT D_F DATE_ANAL 

------~ND~ 0.0010 ~ 01/18/96 

Noces and Definitions for this Report: 

EXTRACTED 01/17/96 

ANALYST ......£!2 
UNITS Total mg 
BATCH_ID SF372 
COMMENTS 



Page 9 

Received: 01/10/96 

~ 
l1·;~i/i 

REPORT 

Results by Sample 
Work Order • 96-01-082 

FRACTION .Q!! TEST =oDE ~ NAME MISC TEST SOIL-METALS 

Date & Time Co:~ected ~0~1~/~0~9~/~9~6~-------

ANALYTES RESULT LIM 

TOTAL CHROMIL~ NO 0.0002 

Notes and Definitions for this Report: 

DATE_EXT 

DATE_ANAL 

ANALYST ..Jili 

Ol/17 /96 

Ol/19/96 

D_F l.O 

UNITS TOTAL/Mg 

BATCH_ID 

COMMENTS 

SF372 

=ategcry ~A~I~R~-------



I.,,~AIGAI t;haln of t;ust ::r )Y Hecora I.IUU JH I clt::.u: ., U.l. ) 
ALOUQUERQUE, NEW ·~F.XICO 8 

c~ .. uL 'I' ,, '.jALYfiCAL 
rr··~T,. .lABORATORIES!> 

I I. ·.1 ) I '·t. ;;,. • -, , , . , / (505) 345 .. 964 I~ I , ·~.~~-"' f ' t ,· I ( ,..., ubJobno.: · Det• • t 1 , . I p... I .,. __ .:....! __ 

3332 WEDGEWOOD 
EL PASO, TEXAS 79925 

(915) 59:HOOO 

1910 N. BIG SPRING 
MIDLAND, TEXAS 79705 

(IUS) 570-1116 

Client . i · ! •· / ' I 1•. { --, t ') I . • I I ProJect Manager 1 Contact · J , .. · ( • ) I' .I~ } (, 
MELOUIADES ALANIS 

6411 LOCAL UNO 
CIUDAD JUAREZ, CHIHUAHUA MEXICO 32320 I I , ' .,. ,·_,, I I Address 1 ' · ,' Telephone No. (p 0.• J,. -·- I / Y I ANiylla Requtr8d 

1 ' ' I·, < llr 'j ., ,.. ) { City I State 1 Zip ' Fax No.•· G\ - C\li - '4' ::::' . .::, !\ / ' ) I 1; ;:: l 
ProJect Name I Number · 1 · · .. ' Samplers: (Signslure) 

~ _., 1 

. J -~..v R_r .. 
- l 

Contract/ Purchase Order I Quote 
f,, 1 ,( ~ "o ~ 1} 

.. _ 
. 0 

~ I c ,,, ;/ V, l. --~1 ----~~~--,-----~~~---~------~------~--~~---.. ~--------------~,~~~~~~~ ~ ~ ~~ '=::." ._,..........,., a.-M1on 0... 1llne Type Type/SI•of Coni8IMr ,_.,, ~ ""'{ V ' 
·---~~r--r--r-~--~-+--4--4-----------------

: 1 • li L·.u f' il 11 .. ,, ("ic·Jio .. "'~o. _IJ,·<?··''··•\ ~:~~~~ ~-r ... ,..... 1Vil 1 1- 1 :r ,,.,,., r.• ~ ... \, -I i \ I' - '' ,•, J r r tl ~ II' ) I ~ ,;: I " ! I. >. I "1 r.l ,.; (/ II r.of.;)t lh N'L! I " " r .. I d ll I . .. · 1'1\ i ·, i 1;. •' J l3~:!i1J! 1 
;. Y IR j). < vi•.< , ; , I' '.' i' , ~ I ' :~ i ·, lr f' I { '.j') (/ (: I '{. I I " l . •. ' . . j 

' . 
. -

ll. . }(' ·' .• L ( . I . ,. I I '•'/'' i ,,,,(II :: .. ,· 'H· E cl~lq ?of,\, ••.. ~,·,.<' /\II~ I I F; .d /r' PI; .. !~ __ ··~ \l'tiV·l :!.·i.:( r I 1.: ... \;·~:\~"b lVA I i r . .,.,,, f•l~·-1' ' I i' • . "I I .. • ::. •, .• ( (..,. 
} / :f. .• I' I l( -·r- ..... -- • 

• 1 . , 1 , ••· 
·.1 l·J f 1 J1 1 . ..... I r JY ,..._ , __ _ :.::.::. ~- , ,· 11 r, /' ' ') c 11 I '-no JJ 1 'I (.J . u.· .... nl'r f~-..:.. I 

-
. .... .•. .. . . .... .• ·-· .•• - • ... . • .• I 

-I 
________ 

I· r'' I I __ .. 

,,,,,, ' 
' 

; 'f• . ' ' ' D 1 

D 
Relinqulslled by: . . ; I ~ . ' • I r ~ t . ... ,.._,.... /. .. :. / -..........._~ ' I . ·;·· Received by: I s ......... ;\ i••; .. ~ i .. •/il·,·,,, s~grY~~ure;(j.i1-~,. '. (:r_·. stgnaturo(._:J(./.: ,,{:r\ /' / Slgnet::z···~;lU~1 );,·, 1 .j'. ,'J(. I 

. 
I • 

• • ./ / I ... • ••. I ' 'flrJ ... ,, I I . ) 
Prlnled ' ! 1' r.,··· • Prlnled l' ' • :~ '• · · Prlnled·· .,,. ·, ··>vn tit , f·f •'tn, ; 1: 

"- ·'.•, .. ~,. TIMe . ·),l.' I I 

c.....,..n, , ) \ '•1 d C......., ..-. '- c-p.ny 't ;·<1)·•1£ e-.-, bt·Tt -
• I 

I 1 
' J. ' 

R••son 
Reaaon ·' ' l A•••on 1 t • ., Reason 

Ahllf' analyala, aamplea ara lo be: Method o1 ~: c--: 
0 Dtapo .. cl of (addlllonlll fft) Shl-nl No. 

0 Slorecl (30 daya m .. ) Spec,.llnoiNCIIOna: 

[] Slorecl over 30 claya (ecldlllonal fee) _ 
[ J Ralurned lo cualorner 

1\~;si\IW\1 f'IIO.JF.CI IRE 
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Ai\J/\LYT~CAL 
LABORATORIES 

. .- . .,. -----lo!-:;73~0;;0~J:7:e=::ff;:=er:so:n:,.~N:=.E~.~·-A~I;;.,bu~q~u~e~rq~u~e~. ~Ne~w=M~e~x;,;;;ic.;,o~8~7~10~9~·~<~5~05~)..;;3:;45::.;·;89;6:4~·~FA;X~(~5~05~)_,:3:,:4,::;5-;:.7~25;,.:9~ 3332 Wedgewood. E-5 • El Paso. Texas 79925 • (915) 593-6000 • FAX (915) 593-7820 

NES, INC. 
3500 TRINITY DR. 
SUITE C-5 
LOS ALAMOS, NM 87544 
Attn: DEBORAH O'CONNELL 

Purchase Order: 23629 
Invoice Number: 925923 

Sample 
Number 
01 
02 

Sample 
Description 

KBH010996 A 
KBH010996 B 

Order #: 96-01-082 
Date: 02/12/96 09:28 
Work ID: MDA/M 
Date Received: 01/10/96 
Date Completed: 01/22/96 

Client Code: NESOl 

SAMPLE IDENTIFICATION 

Sample 
Number 
03 
04 

Sample 
Description 

KBH010996 C 
KBH010996 D 

ND None Detected D~F = Dilution Factor NT = Not Tested r·· . .,., B Analyte was present in the blank 
~~ E Estimated Value or Result exceeds calibration range ~'.·.(') 

MULTIPLY THE LIMIT(= AAL'S DETECTION LIMIT) BY DILUTION FACTOR 

Member: American Council of 
lndcoendcnc Labomorots. Inc. 

llli!PilOOIIC1'10N Of' T1t1S R21"011lT IN L&IS THAN PULL IU!QUJRJtJ' 'nt2 WIU'T"TTIN C'DN~ENT 0P 4AL Till~ lt~POIIIT MAY NOT 81!. U~ltD IN ANY MANNF..a BY THE C"l.lfiHT Oil A""Y OTII&Il THUIID PARTY TO CLAIM P'llODUer ENDOit,.,I!.MitHT 8Y THII NATIONAL LA801lATCIRY VOLUNTARY ACC&aDUATION PlllOOIIlAM. 
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Page 1 

Received: 01/10/96 

7!::57 :CDE 

j~fault units 

A7082X 

N/A 

REPORT 
Results By Test 

Work Order I 96-0t-082 

Sample Q! Sample ~ Sample ~ Sample 04 
'entered units! lente~ed units! •ente~ed units! ,en:ered un~:s, 

01/17/96 01/17/96 01/17/96 01/17/96 



' . ._, 

:J 

.·''-.. · 
~ 2. :)6 

. : 1.0GCi. 0~ 
: · ( C!JNe/~~-G 

··,; .... ···-·· -::·· 

; ·--~ 7.:~ -·· 

--:.:~··_; -~:.1. ....... ..., . 
·.: ;· 

.. .. - ... -
' ~ -1.. -~: :.: -· .,;,. . 

- --·- =--,. .::j ~ _;=· ~ _:.. ,· , __ ! ;-; . ::_ ~- .) 

:: .:) 

~ ·-~- · .... 

_,._ 

.:Jpm/cm2:.L.,22E-2 ~. -.:... 
,,_ -r .··-1 . ::sa 
. -= .--.... -,- _, 
!'" .-· ··- ._: ~ ::.-..:.-::. -· "-t 2.ETA 9.89~-4 +:-l.B!E-3 

TIME:08:3~:~7 DATE;NOV ~)7. l :7S: ~-

4ET :: -;-/-4. Ot:. 
+ ./- .:. .. 2')E --~~ 
··. i --. 1(1 ·= c..-.~c~oF:::. coo·:~: 

. ... /-5., 3:2.E> ·3 

... .,·-::; --~ . ~: : ';, -·- .,. • .... -
-=-, ,,_ ·: :1) : • 50 TIME:08~40:41 DAfE:NOV 07.1995 

.:.. \ "'· . 

. '-· ;; 
f:!C".:.,--.;;.: -:: .. ; 
·-·! ····- ··- ·-·.. .J.. .. 

-·· -- ·- t::. ·-·-

~E7: 0 +i-.39 dpm/cm2:0 •I-1.20E-2 
NET: 1.09 +/-5.64 dpm/cm2:2.97E-2 +/-.15 
C l=HCTOR:l.<:JOOO 

+t--5.B2E-4 BETA .1.44E-.3 ...-/-7.41)E-3 

: I :vtE ( M ) : • 50 
~JET: 0 
i\.!E"f: C 

+t-+.06 
.0000 

.) 

i-/-. :-::8 

.:.. FACTOR: i .. :)(l('~) 
+l-~.82E-4 BE1"A 

c1pm/·::m2:0 
:j pin_/ Ci"n2 ~ <.) 

+ /- J . 32E-:- 3 

.jpn·:,··r~,n2:Ci 

d r--m l .::m~·2 : C· 

-!-./-5.3:2.!::-3 

+/-.l(J 

...... ,..,-rr,::
' .. ; .;_ ' ' ~) ~ ., ::::o TI1E:CS:12:54 DATE:NCV 07.1995 

. == ·:- . ~ .. -\ 
-' ,.. ·-· ........... .. 

.. M '. • .;:.;.,--., 
~ t ~ ; .. J ··-· ~-· • 

~:lp!nt '::m2: l) 
dfJm/ cm2: 8 •. :::7E-2 

T I !-.I!E: 08 : 43: .58 

+.·-1.2•~it:-: 

~-I-· .18 



..... --, ... ... 
.. ! ·- ,- , ... ;""\ 

."·- ··:i,.. •. -·; 

. -- -- " . 

.. _.:·.:·: · .. L ..... 

-: ' 

. -.·, 

+/-5. 82E-·· 

TI~_ 01'1 :-~50 
·._, NET : cr.::-'-. :_· __ : ... · 

·····:-i 

~ ;. - l-: 

. -~': L ·~~ :.:=: ·.... I 

.-· -·· ,··-.. · ·
·-· 

-
· .. ~l: ···- -'·-' ·; \,) 

NET: tJ • ,, -·...,. 
::· :::.- ··:if.·. ~ • . . ... ·._ . _: 

;- . 

's ·::.-. -~~ 

.... _·,; .. 

-· .. 

·-·· •· ••. .'L._ 

.?"' .::. 

·. '· .. 

::~ -- .-. .. 

·- / --5 : {J.q 

;- /--4.06 
:: F~<.":T:J!:;': 1. ;~<H)t). 

+(-5.82E-4 EETA 0 

.j_· . .-:'/ -:.-

.;_ ...... -·- ::: .. . .::- .. ~E h 

..~ r-, ·.-•. · .-"'"I' ·.~ • : ": - ,-· : -·"--:: ·-

:j p:T; / .::z:t~ . .:; ~i 

,_j ~:;1}./ :=!TI2: (l 

dpaT:/ ..:m2: 0 

.. 
+/-5 .. 32~-3 

TIME:08~48:18 DATE:NOV o·7~1995 
+/- :1 .::-=; 
-i-/-4.')6 

~:-5.82~-4 BETA 0 

J:t ;:;rn .t cr::2: (} 
G pm/ C~:2: ~) 

'-fa/-=··. 32E--3 

,. : 

+/ -- • 
+I- • L 

/ : . :. c~ E -- : 
-~/- ... :c 

TIME:08:49:02 DATE:NOV 07,1995 
+/-3.93 dpm/cm2:4,QOE-2 T/-.12 
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::: i'"~) u ., ~)(· 

i\iE·-;-: G ..,..,. __ • 39 dpm/=m2.:0 +/ --1..~ 2(1E~-:. 

~-;-5.82E-4 EETA 2.75E-3 +/-9.05E-3 

T"I ~'E: 09:23: C3 DATE: DEC 13 ~ 1 '::J95 

NET: 0 
.;-/-~:,93 

+/ --1.38 

,-

dpm/cm2:4.90E-2 +/- ·! ~:· 

d pm/ ·=m2: i) +I-:. 74t:::-: 

+/-·1.81E-3 

d pm./ :.::·!1::: (, +/-1. '.:OE-··2 
d p~~/ !::m2: 5 ., t.?E-··2 _.../_. ~._::) 

.. · . ·"- '·-' 
.• .:)l)()C' 

+/-5.82E-4 BET~ :, 75E·-3 +/-9. 0:':£-··3 

( i'-1 ) : • 50 Df~'E:DEC 13,19~5 
~ET; 0 +/-.39 dcm/cm2:0 +/-1.20E-? 
NET~ 9.99E-2 ~1-5.67· dpm/cm2:2.70E-3 +i-,15 

+/·-5. 82E-.:::. BETr~ 1.31E-4 ~I-7.44E-3 

c ;··; ) : • 5(; 

;\J~·; : .1. • 6(! 
T!M~:09:27:13 DATE:DEC 13~1995 

· . .--..... .-. 
i ·-it::. i : '·-·

0 

+ /--3.93 
·t-/-4.15 

C FAC:GP: 1. 000·::: 
+/-5.23E-3 BETA <) 

dpm/c~2:4.90E-2 +;-.12 
dpm/C:m2:<) +/- .11. 

+/-5.45E-3 
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·- . r, 
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:No .... ,''":-:.:=.::::· • 
··-· 

::=F:~J .3S -~ ·.) 
. ~ . :, -·-- ·: 

_·.::·H:·:~ ~0.;JSS; 

:::c. GF:C:3S: 4. 

.·. -·-·"' .. .. \iE-: 
.:.:, ... :- .. -. 

·:..::. C FACTOR:~ 
. -~- -. -· 7 . 

TirlS"t~): . 50. 
- -· . ;_ ·:J -. ·:::. NET": <)· 

\~E -- '! (· 

' . ~· •. I; .. :-.::-T .·-j 

rr~E:09:31:34 DATE:DEC 1 ~ -: CC•C: 
-· -· ~ .I.. •• •· ._ +I - • 39 d·~Jin ./ cm2 : C: 

+!-9.67 dpm/cm2:.2~ C FACTGR:1.0000 
+/-5.8=E-4 BETA 1.06E-2 ~/-1.26E-2 

! :- !'-1t=' ( ~""!) ~ : 5(: 
~--fET ~ ~) 

TIME:09:32:18 DATE:DEC 13,!995 
+/- .. 39 dp:n/ cm2 .: 0 

jpm/·=m2 :; , .1.: 
+ / -·-1 . 2 ,-·: E -- 2 +-/-7.93 ..c../_ .·.:-. ~ 
' ~ . ··- ..... C c-riC-:-DF.:: 1, (v)OO 

+/-5.82E-4 BETA 5.37E-3 +/-1.04E-2 
;::: t1::: (t•1) ; • 50 TIME:09:33:02 DATE:DEC 13~1995 

-r T :-.. 1c:.· 
'.!..i :~. 

~ET: 0 +t-.~9 dpm/cm2:0 +/-l.20E-2 NET: 9.99E-2 +/-3.67 dpm/cm2:2.70E-3 +/-.1~ C FACTOR: 1. 00')(' 
EETA 1.31E-4 ~!-7.44E-3 

+/-,39 
+/ -4 .. :o 

0000 
BET!~, 1) 

~---:. ~ 1.'='95 
dom/cm2: (: 
cpm/cm2: •.) 

+/-5 •. 3iJE-3 

~/-1 .· 2·:)E--·2 
+./-.1.1. 

M) : • 5(l 7IME:09:34:29 DATE:DEC 13~1995 \~ET: (i -r/-. :39 j piT'./ cm2: (;. +/-1.2()E-:: .~ET: 9.~9E-2 +/-5.67 dpm/cm2:2.70E-3 ~1-.15 C: FP1CT!JR ~ 1. r)OOO 
+,-5.82E-4 BETA 1.31E-4 +/-7.44E-3 

. !'1 :: : • 50 TIME:09:35:12 DATE:DEC 13~1995 t·4ET: C> 
NI:::T; 4.10 

+-'-.39 
+/-7.93 

dpm/cm2;0 
·d pm I cm2 : . 11 C FACTOR: 1 • (i.)(H) 

+/-~.82E-4 BETA 5.37E-3 +/-1.04E-2 

+I-1.2CE-2 
+/-.:21 
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GRCSS: 

---~;::. :-:- ·'f ~ ~-·c· 

· --·--,.,: ':3P'-!SS~ 

, ..... -. '"'""'·•""'• 

,., 
·"'- . 

f 
.. ·. "•''-'•"•, ::: ~( -~ :.::. :::. .: · .... · 

,.!': .. · 

··:r.::i· .. ,:::-c .. 
.. •: ··.· ·-'··--·-

- - -- _. . .. . 

.::.·, 
:: ·- · .. · 

NET: 0 
NE.T: 2.09 
C. FACTOR: 1 

··-. 

_ ~ .. +-JC-5. 82E -..: -,· -·- .. ::- ~ 

TT!"'E-~(·M.,.T-:· !'n'l;./'~ .. ;·· . . . . ,_ - -r .. :-.. ~:-:: .. ,_·: -: ·' -·: .• ··:··-:- -..... --p·- ... - --. - .. ·-·-- .... --~· 'i 
-=- ..... ·-

.:.: ::... 

- ;: >··::: 

T I~~E 

- .... _ ---
-,. -:--"-;=-.. --..:.. 

.. ... - .-. ...- ....... ,-. .. 
- L· : LJ~ ~ .L ·' ' ... ; . 

·-' 

··-· 

--- -~ •=; --: r:: -· .. , ; .· ·-· . • . ...;.~.;..- ..... 

<::; .--. . ·-· ·-·· 

.............. :5. -~' ..... / 

--,-_~-. ::::::; 

·+./--:-.39. 
+/-1.22 

~~-~.22E-4 SETA 0 

•/-.39· 

-· .. - -.. 
~- ..... :.:. . 

.-: ........... :' ................ ,··. 
• ... -- ..:.:... f • •• • 

·+ ...... 

,jpmlcn.:~o 

+'-~-- .6CE-3 

DATE:DEC .:~:. • .1. 99!:: 
dpm/cm2;0 
dp;n/ :::m2-: 0 

+/-1.60E-2 

dpm/cm2:0 

-'-/-1. 
+/-3.31E-2 

+i-1 ".20E-2 
dpmi~m2~2.7CE-3 +/-.15 NET~ q.99~-2 ~1-5.67 

:.::; '-P1CTDR: 1. 0000 
-.-;-·5.82E-4 BETA 1.31E-4 +/-7.44E-3 

(M):.50 TIME:09:41:01 DATE:DEC 13~!995 
NET: 0 +t-.39 dpm/cm2:0 +/-l.:>)E·-.2 
NET: 9.99E-2 +/-5~67 dp,n/cm2:2.70E-3 +l-.15 

····.IE~.: (l 

.0000 
BETA 1.31E-~ +'-7.44E-~ 

·+ 1- 4 ' .!::::-. ::) :)()() 
l:• '=-.- H" ,_-_,· J...· L.- I ' 

. ...,. _/-. 3~ 

~j P<ll/ CJ;i2: (> 

::~ prn ./ c.-r·:2: <) 

..: .. /-: .• -32::::-- ::;. 

r:.r~:n/:..:m2 :~ 2. 7C:E-:": ·+/ .... ., .t~5 

,.. . e ~ 8:::=::- .:. 2E'7"A :.3:E-4 +/-7.44E-3 

..,.. ~- ... - :' ~i \ : ~- (~ 

+ /-·. 39 
~~-~ET (: ~l-·t.~c) 

C ::~A~ ;QF;: 1. :H)OO 
+, -:;:,. 52E-4 BETA .) 

d pm / •.::;-;2 : C• 
d PfT' ,' CiP2: 0 

+;-5.38E-3 

+l-1 .. 2(JE-2 
+/-.11 
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~: ~ ~- .:_- . 

. ..:·.: ,·.,.·: ~--. ?', 

. •. '··- -- .. 

-- :· I:~ .. '- -

, ... , ._, 

. ·., . ' 
-~ . . ' .. 
NET.: !) 

NET; ·.) 
C FACTOS::::., 
+/-5. 82E-·~ 

(M):. 50 

-: •.:.: r=- .. -·-: 
'·- ~ 

·- ... ·--- .. ·-

-· .... -:; -·· 
~ • - -- ···.r - :; - ... · .. '·-.-•. ·- . __ , 

._ - ..... .. - .- .. .-- .. 
~ /- :' • :..:"L~'=-·- -· 

:- •• '· lr"''' - .-- ... • - -
• ;:;·. ~ 0 4° '··· ~ '-r.:.:: ~ t . .' :·_: 

~~-3.8:E-4 BETA 0 

.• :. ; ~ 

'· •. } .. '= tl 

>~ET :~ C= +/-.39. 
+1-8.:3:::'· 

('~ :-=f4::'..,..CF ~ 1. 0000 

w C:; f'r! .-·· c lf! 2 : -:::· 

+./--::,. 3SE-3 

dpm./cm2:~:). 

dpm/:.:nt2: .1.:, 

... i --

. ' ' ~i-.l.. 

+.1-.23 

~1-5.82~-4 BETA S.OOE-3 +I-L.16E-2 

.j p;11,/ c:,~2: () + ./-1 . :,(!E- 2 
N~T~ 9.?9E-2 +1-5,67 dpm/cm2:2.7CE-3 +/-.1~ 
::; :=~=tCTCF: 1. 0000 
~t-5.82E-4 BETA l.31E-4 +/-7.44E-3 

:M):.SO 
NET: 0 
r-~ET: 0 

TIME:09:48:59 DATE:DEC 1.3~1995 

+/-1.:20E-2 
+/-3. 31.E -2 

+/-w39 
+/--1. 22 

• (H)(lr) 

3t::TA <) 

d;::>m/cm2:0 
dpm/ :::m2: 0 

TIME:09~49:43 DATE:~EC 13.lc95 
+1-.39 dpm/=m2:0 +/-1.20E-2 

2 +/-5u•~7 dpm/cm2:2.70E-3 +/-.1~ 
()(';()(\ . - - - ~ 

+/-5.82E-4 BETA 1.~1E-4 ~I-7.44E-3 

·, .... , · ... · ... -~ " ?:: -"7" -; i ~~f~ . ty1 ) ~ • '5<) TIME:09:50:26 D~TE:DEC 13~1995 
=+:~ ~'iRC3:: = 1 NE'-: 1. -':JC +/-3.93 dpm/cm2:4.90E-2 ~1-.12 

r11= :_!:=.: 
Y .. ~-:---'~ 

-:-./-4 • .: =- dpm/ =m2: (l -;-/-I 1.::. 
3R038: 0 C FACTOR:1.0000 

,-,u::~.:,~, " -::: 7 f'--;: --: /··-:' .85C:-:3 3ETA -:-/-5. 45E-7 

TIME:C9:51:!0 DA7E:DEC 13. 19'7~· 

+I-~.82E-4 BETA 0 

d pm / ,::,112: 0 
cp<n/cm2:0 

-'-/-1. ::ot:.--2 
+/--3. 3::..E-2 

1t , 
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i''i'... '-

:·-·l: .. _F'-···: 

,-:; c· ,., c:· ·-=- • ·--·! ....... .__ . ....; .. 

-·· .-.~- ~- ..... ·.:: :·-. 1_; -=:: -:::. : 

... , • '= 
..... ··- 4 

....... '· -- ::.· . _: .-:,_ --
,) 

1. 
NET: 0 

;;.· NET: 0 
·:) -~ -;~ G FACTOR: 1. - z· • ""-

- · :~~- .'-~j-5 .B2E-~ 
<.OA. . . 

.. of... . ·"-' 

T !ME ( Jitj:i. 5tl 

·-···-· 

. -· ·--· . ..,. ~ _:: ·-· : .. ~ ... 

-: ····· ~1. 

.+-./-:a 3':t 
-r ./ ···- -.:~ • .L ~) 

.j p~-:1 1 ;.:,rt2 :: (~ 
d ;:::.rr, / c:n2 :: ': 

~~- 5.22E-~ BETA ~/-·s .. ::aE-·3 

.· l'vl .• • t::,; ·, 
: . / ... ,_. ·· .. · TIME:09:55:31 DAfE:DEC 

+ .. i-5. 55 dprn/cm2: .11 
+/-1.52 

,_::: :- '"~C:o;:;: : 1 • COOO 
3.3j~-3 +t-8.26E-3 BETA 0 

-~ : ~.G9~-2 +i-5.67 
: ~.:· .::;;:TDF:: 1 • COOO 

dpm/cm2~0. 

+...- -2. ~)~:)E:-3 

dp~/:::m2:C· 

dpm/ .:::n2: 2, 70E--.:;; 

-:-/-5. 82E-4 BETA 1 ~1- 4 • . ;:, !::,-. +i-7.44E-3 

:- .•· ··-

-- ... -1 = 

~/-:. •. 2C~E··-~2 
+ .. /-~1~: 

T ~ !'r1E ( r~).: • 5() 
~~~T:: t) 

TIME:09~56:58 DATE:DEC 13~1995 

.-, 
~ D 

~-/-. 39 
NET: 2.09 +/-6.89 dp~/cm2:5.67E-2 

·c FACTOR: 1. OOOC 
BETA 2.75E-3 ~t-9.05E-3 

+/-.3·7 
+ ..... - ~- • 22 

.OOC·C 
BET:~ \:) 

j ;_:t!n./ C1Ti2: C) 

d pm/ i=i1l2: () 

+i-1 .•. -seE-:.::: 

TIME:09~58:41 DATE:DEC :3~1995 
+/-.39 ·:lpm/ c.n:~: C 

-'-/-.1.2 

+ ..... ·-3 • 31 E>-2 

+/-1 "'2t)t::--:: 
\iET: 9. Ci'=1E-2 -!-5. 67" dpm/c~2:2.70E-3 +/-.!5 
: FACTOR:70595072 

..,...;-5.82E-4 BETA l_31E-4 +/-7.44E-3 

·i·r=:·u:: ti:: .;: :~ ;p. * .. ;: :·,1c:~ ; :"1) ~ , ;.:1;:: T: t·1E; 09: :59: :::2. D:~TE: DEC 1:3, 1995 
~!_!::·I:::"':: ~Jf'~C~.::t:;.: r\ P~E-~: ~) .... -/-.3<i dpm/r.:m2:(: +/-1.2(;E--2 
~~TA 3ROSS: ~. ~ET~ ~.9~E-2 ~1-5.67 dpm/cm2:2.70E-3 +!-.!5 

: FACTOR:7059~072 
;::~LJ::HA :) .,-/-5.8::~-4 BE7A l.31E-4 .,·-7.44E-3 

11 1 • 
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-~ L. , . -~J ;:;.: : -· ':3 ::~: : 
-~ ~.-,; .:SF-.: C! -:~ -:::, ; 

-{-' .... ~ 
\~. ~,;~~~- ::3 :::_ ~~- -:.3 ~; ~ 
:; __ . 

·. ~- ·:..~ 

--.-- ··•. - --· 
. . .'·.-··--· -

--·.,.. .. 

·f-, · ;r·, 

NE7: :) 
·: NET " 9 • 99E 
•. C FAC.,..OR: 7'~ 
- +l-5.82E-

···.:· .. .:. •:l·:=··. -· . 
.. - ,f .. - ~ 

·-S. ,::::.:E .-

1' I ..i.. 

--···-· 

.·- . : , i -... 

J- . -- ··:r-~.:- ·:~ p i'~i _/ c :·~= 2 ~ ·:) 
. .:; prn / --~-~:'2 1 .. J.!. 

-.- : -- - ,; · . ..:-- -. ...._,__~ ,..._ 
;::-.::..I H 0.37E-: +/-1.04E-2 

... ;-.. ·. 

+ ... · • ::_, 
' .:.. 1 ; ·. 
~ '--· :1 .L. ·- dpm./ c:7:2:. 4:::;; 

SETA 2.:1E-2 +!-l.63E-2 

• : •• -! ·• - -··· 
!' 1 f ~ 1 "'"Jl __ ; ;·I <.-tE: 10: 04 ~ 43 

~;-- .39 
1"/-4.10 

: FACT~F;70S95072 
~~-~.2~E-·4 BETA 0 

dpm/cm2:0 
:j pm I ·=:112: 0 · 

+/-5, 38E-·3 

-; 

T!ME:!0;05:34 DA~E:~EC 13~1~95 

·+. 

+· 

+/·-1. 
+/-.11 

+/-''!.. -::;3 
+-/-·:.'!-.15 

dpm/cm2:4.90E-2 +/-.:2 
dpm/cm2:0 +/-.~1 

: ~~CTDR:70595072 
:~,_c:·;.~..:i 2, ~"7E-3 +I-5.85E-3 BETA 0 +/-5.45E-3 

: -

NET: 1.60 
\lET: 5. 83 

TIME:10:06:2~ DATE~DEC 13~1995 
+./-:::. 9.3 
+/-8.87 

dpm/cm2:4.90E-2 +1-.12 
dpm/c~2:.15 +/-.23 

C FACTOR:70595072 
BETA 7.65E-3 +/-1.16E-2 

TIME:10:07:19 DATE:DEC 13~1995 
+/-.:39 dprn/!=;n2:(> ~/-·~ ~ :·.~:~E-:~ 
+/·-.~.E39 dpm/cm2:5.67E-2 +/-.13 

r·-JE :-: o 

59~5()72 

8ET1~ 2. 75E··-3 +./-9. 05E-3 

TIME:10:08:12 DATE:DEC 13~1995 
+l-,39 
+/-1,.22. 

dpm,.cm2:0 
d ::>m/ c;n2: =:) 

C =ACTOR:70595072 
~/-5.82~-4 BETA 0 +I-1.60E-3 

~IME:10:09:03 OATE:DEC 13.1995 

+/-3.31~-= 

''lET: •.) dpm/=m2:0 +/-1.20E-2 
~ET: 2.09 +1-6,89 dpm/cm2:5.67E-2 +/-.18 
C FACTOR:70595072 
~i·-5.22E-4 BETA 2.75E-3 +/-9.05E-3 

-. 
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...... -..:;' 

NET: 0 
NET: 4.10 
C FACTOR: 7i 
. +/-5. 82E-'l 

. 
( '"l j : • 50 

: .. __ ·~:. 
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.:.: •····. :::- -· . -: 
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::.=: .-::::. ····;-= : :.- . -
-~;;. .- :- .•. 

··j-· .· 

- . -·- -.-.--.--
. -j : ::: ~_.::_',. 

•• ~- f .--
·. '-

dpm/c~2:2.7~E-3 -·- · ~ 

~ -~.32~-4 BETA 1.31E-4 +/-7.4~E-3 

... 
'·..' 

+_./-,.39 
-:-.l-1 • .:: 

T!-3.82E-4 3ETA 0 

' 

dpmlcm.2: C:• 

dp;";'t/•=m:::.: 0 

• 

·,. 

~ 
I 
i 
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:.J :· ·:<=1MF'LE: 10(;. 

: ::::· r o::· t c r =~ ~., .~ "' . 1 ct... 

r. c::--l'" .. 
~-·~ - rt 

.. -· ........... 

T!ME:12:49:44 DATE:DEC 13~1995 
+/-.39 
+/·-1. ·::·: 

(~(!()(~ 

·::1 pm/ ·=m2: t) 

:;.:! c:•·n _...· cm2: () 

·r/-1.60E-3 

+/-1. 2CE--::: 
+/-3. J:E--2 

.,.., 
' 
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~1000.00 

. . ( ;::JNC/F) tG 
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-. -.. - .. ·- ·-. 
. - ·--~ ·-·· = 

! ... . ···~· " 
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?E -;-,:::; ::·~;c;:::::: : 
3~~:{:;, 31=\C~'S: -.. 

->~:: Y!._ .:'~f·:! ~ .. ' 

r:! . ..: .... -.. - ·-·-. 
:: ~-- : .... · ::· ~.;. = 

··'1' ':-

- • OWH:' . .,( M ,- ., -~1-11;'. .,.:.-?0. ·_:,.:_ ~ ~~:.:.- .. } ". -· .c .. 

·..- : tvt:::. 

NEr: o · 
- / _ .. 1 -I • . .,. , -·-·.· 

:::- .... ,-,-. .:: .. 
. ·'. . , .. : · ... ~ '· .. ·' :._; · .... 

-:: .. ,~: ::.-4 

-·= -; i - ~ · ... · ~ 

-- / -· 4 • 1. ·:) 
:: ;:.~m / :.:m-.:2: ::) 

~.:.~ pm ./ ,=;-n2 ~ (i 

·:- /-5. 38E-3 

-~· .. t:.- ... 

-.-· --- - .. = ·::; :::- ... --, 

TIME:12:53:47 DATE:DEC i3~1995 
NET: 0 +/-.39 
NET: 9.99E·-2 +/-5.6l 
:: F~•CTOF:~ ~: , (L)(l(l 

d~m/cm2:0 +/-1. 
dpm/cm2:2~70E-3 +/-.1 

+I-~.32E-4 BETA 1.31E-4 +/-7.44E-3 

TI~E:12:54:31 DATE:DEC 13~1995 
+1-3.93 dpm/cm2:4.90E-2 +/-.12 
+i-5.71 dpm/cm2:0 +1-.15 

+/-7.49E-3 

..,.. I ME ( M) : • 50 
NET: 0 

7 IME:12:55:15 DATE:DEC l3,1995 
+/-.39 dpm/cm2:0 +/-1.20E-2 

NET: 2.09 +/-6.89 dpm/cm2:5.67E~2 +/-.18 
C ~ACTOR:1.0000 
+I- -4 BETA 2.7SE-3 +/-9.05E-3 

TIME~12:55:58 DATE:DEC 13,1995 
+/·-. 39 
+;'-.. -4.10 

.0000 
BE-:-A •) 

' 

dpm/::m2:0 
dp.n/cm2:0 

-r /-1 • 2()E --2 
.. ~- . .l-.1.1 

i I!"·~ ( M ) : • 50 TIME:l2:56:41 DATE:DEC 13~1995 

..... -;·.':::
. .;.;·~ 

~~ET: \) 
i'-~E:: (! 

+ /-·. 39 
+/-1.22 

C: :=ACTGF::!. !.)(>(H) 

+/-5.82E-4 BETA 0 

jpmicm2:0 
dpm/cm2:0 

+/-1.60E-:3 

+I -1. ::t.:·.:E--2 
+/-.. :::: .. 31~-·:2 

TIM~:!2~~7:25 DATE:DEC 13,1995 
NET: 0 +/-.39 dpm/cm2:0 +/-1.20E-2 
NET: 9,99E-2 +/-5.67 dpm/cm2:2.70E-3 +/-.15 
;: Fr::iCi'OF:: 1. 0000 

T/-5.82E-4 BETA 1.31E-4 +/-7.44E-3 
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+·-5.82E-~ BE~~ 2.75E-3 +/-Q,05E-3 

+I- . . 39 
i-/.,-4.1() 

C i=ACT:JR:l.GOCO 
+/-5.92E-~ . BETA 

d .• :Jm/ t.:in2: (: 
. d pm I '=m2 : 0 . 

+ /--!:,. 38E--3 

+1-l .. 
+/-.1 

TIME~13:02:29 DATE:DEC 13~1995 
-r-/-.39 dpm/cm2:0 +/-1~2~E-2 
+ /·-6. ;39 dpm/cm2:5.67E-2 +/-.!8 

:-::; f"ACTOF:: 1 .l~iOOO 
+/-5.82E-4 BETA 2.75E-3 •/-9.05E-3 

-:-I ME ( M ) : • 50 
NET: 0 
NET: 4.!0 

T!ME:13:03:12 DATE:DEC 
+/-.3·:;> 
+/-7.93 

dpm/cm2:0 
cpm/ cm2: .11 

13~1995 
+/-1.20E-2 
+/-.21 

C FACTQR:l.OOOO 
-4 BETA - ~~E -;:).-~·I -.::.. +/-1.04E-2 

T L·1E ( M) : • 50 
f'lE:: 0 
\lET: 0 

TIME~~3:03:56 ~PTE:DEC 13~199~ 
+/-.39 dpm/cm2:0 +!-1.:0E-2 
-i-; ... -6 '89 

~)000 

dpm/cm2:5.67E-2 +/-.~8 

o·-·-~ ~ 7""~ ..,.. + ' '"" ·j<=~ ..,.. 1..•C. I ' ~:a. :·,:t-t:,- • ..;. /-7 .t_ ._,:::.- . .:~ 

TIME:13:04:39 DATE:DEC 13,1995 
+.l-. 39 
+/-4. 1(: d !:Ji"'n/ CiT-2: i) 

+/-1. .:2(>E-2 
+/-.11 

C FACTOR; 1. (H)(1i.) 

+/-·5. 82E·-4 +/-5.38E-.3 

TIME:13:05:23 DATE:DEC 13.1995 
:··JET: .) +/-. 39 dpmlcm2:0 +/-1. 2·)E-2 
NE~: 9.99E-2 +!-5.67 dpm/cm2:2.70E-3 +/-.15 
C FACTOF;1.0000 
+/-5.82E-4 BETA 1.31E-4 +/-7.44E-3 

"T"'., twtr-' l M \ .. c:: .. -, 
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-~-J~f1MP G~:~-~C:'3S: (; 

NET: 4,10 
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, +/-S.82E-·~ 

- - r .. "' -.~ 
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- :..· ~ ·. ::.-.--
.• -- ~ _ .. t _ 

_ .i·- .. 

- . ·- ... -- -

T I ME~·~,('M} : • 5(~~: , .... -.-·- . ---...
.. -· . 

.:.. ·- " 
NET: 1.b0 

··- / ~··· -' ... 

-:-. .---~ r 
.::·:::: ! }-t _, 

-,-/ ·- •. 3'7 
·=ET: ~ =:=tc=:-:2 _..__..··-5.6"? 

•--· F :~ ,_:. T .~; r~ : l • '.) ~~ (J t) 

:j ~-:n./ :..: .. -;:! --~"' ;:· )f~ ·-·: 
,j ;· rr: ,...· ·= -~-- .. _ ~~ ._ 

d ;:::m/ c.1.2;.) 
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':~::: .. ·· : .. ·•If"E~J3:09~·)0 Df:..TC::DEC ::..3.::.=--·=s 
~ \.: .::. l 

.,.. /-- IZ 37· dpm/ CiTi2: () ~ /--: • .:..."'=----"'-

dprn/ cm2: 2. 70E-3 
c F·~c:·c=R: 1. c;c;~)Cl 
+1-5.32~-4 BETA 1.31E-4 +/-7.44E-3 

TIME:13:09:44 DATE:DEC 13~1995 
+/-.39 

NET; 0 +/-:-4.10 
C !=':~CT•JR ~ 1. 0000 

+I-5.82E-4 BETA 0 

dP.m/cm2:C 
dpm/cm2_:0 · . 

+/-5.38E-3 

+/-1 .. 
+-/- • .: 

TIME:13;10:27 DATE:DEC 13~1995 
NET: 0 +/-.39 dpm/cm2:0 ~t-:.20E-2 

dpm/cm2:2.70E-3 +/-.15 
:::: Ff~CTOR: .1. ~~:·000 
+,-5.82E-4 BETA 1.31E-4 +/-7.44E-3 

T I :··!E ( M ) : • 50 
l'-iET: 1. 60 
NET: 0 

TIME:13:!1:10 DATE:DEC 13~1995 
+/-3.93 
+/-5.71 

dpm/cm2:4.90E-2 +/-.12 
dpm/cm2:0 +/-.15 

C FACTOR:l.OOOO 
BETA 0 +/-7.49E-3 

TIME;L3:1l:54 DATE:DEC 13,1995 
+/- •. 39 
+/-4. 1.0 

• (H)(10 

B:::"TA 0 ...... , 
dpm/cm2:0 
·1pm/cm2:C 

-r/-·5.38E·-3 

+/-1.2CE-2 
+/-.:!.1 

T I:"!E ( M) : • 50 
:-~ET: 0 

TIME:13:i2:37 DATE:DEC 13~.1995 

+:'-.3"~ 

+/-5.67. 
d~m/cm2:0 +/-1.20E-2 

-.~ ... .. _,;= 
. ~ i ··-

NET: 9.99E-2 dpm/cm2:2.70E-3 +/-.15 
C !=ACTOF~; t. (H)(:') 

+/-5.82E-4 BETA 1.31E-4 +/-7.44E-3 

( ·1 \ : • 50 
NET: 0 
:~ET: 0 

TIME:13:13:21 DATE~DEC 13,1995 
+/-.39 
+/-4.1.0 

:::: FACTOR: 1. 0000 
~/-5.82E-4 BETA 0 

r:::pm/cm2:0 
.jpm/cm2:0 

+/-5.38E-3 

+/-1.20E-2 
+/-.11 
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+/-:5,. -32E--

T I ME ( M ) : • 50 
NET: 0 ......... --.... ,... .... .. 
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: ... ·- ·-··· 

.· .. ; 

,···, ~-/-··+.~.0 

(: 

.... :·,.j:.::: 
__ : ::. ... 

:' !t:. : -·· ,. '~-·-_.- ••'-/--~ ... 9:. d~m/cm2:4.90E-2 ~;-

+·/··-5. 71 dpm/cm2:0 

+ /-7. 4'=tE-3 

TIME:13:17:42 DATE:DEC 13~1995 
+.t-.39 d.pm/cm2: 0 -+-i--.:.. 

' .dpm/cm2:2~ 70E-3 +1-·.:. 
C FA.CTOF:: 1. 0000 
~/-5.82E-4 BETA 1.31E-4 +I-7.44E-3 

TIME:13:18:25 DATE:DEC 13~1995 

\ .. --

~ ~ ~1E ( t-~ :.: : • 5() 

NET: c··/-.39 
+/-7 .'7'3 

dpm/cm2:0 
dpmicm2: .11 

·+/-.:L.:~:~E-2 

+/-.21 
: t-"f.ET2R: 1. COOC 
+t-5.82E-4 BETA 5.37E-3 +/-1.04E-2 

( ~'1 } : . 5() TIME:13:19:08 DATE:DEC 13~1995 
NET: 0 
NET: 4.10 

+/-.39 
+/-7.93 

C FACTOR:l.OOOO 

dpm/cm2:0 
dpm/cm2:.11 

+/-5 4 BETA 5.37E-3 +/-1.04E-2 

~/-1.2C>E-2 

+/-.21 

TIME:13:19:52 DATE:DEC 13~1995 
.J-/-.39 
+/-4.10 

.0000 
BETA 0 

' 

dpm/cm2:0 
dpm/cm2:0 

+/-5.38E-3 

+i·-.11 

,i<F:....E ;.:::H. TIME (M):. 50 TIME:13:20:3~ CATE:DEC 13,1995 
: 0~A GROSS~ 0 NET: 0 ~/-.39 dpm/cm2~0 +/-1.2~E-~ 

p~;_r-=·~ ~A .. -. 

:-;., .• .. 1 ~., ...... -.-· .. -: . .:."' 

-.;-_-4~·1- .:..L- .,~ 

NET: 9.99E-2 +/-5.67 
::::; FACTOR: 1. 0000 

~pn/=m2:2.70E-3 +/-.15 

+/-5.32E-4 BETA 1.31E-4 +/-7.44E-3 

··- I f"i::: \ i"1 } : II ::. t) 

: .. ~E: : .!. • ·!:-() 
TIME:13:21:19 0ATE:DEC 13,19~5 
+..-... -3.9~5 
+.f-.q. .15 

BETA ,-.. ._, 

dpm/cm2:4.90~-2 ~:-.1: 

dpm/cm2:0 +/-.11 

+/-5.45E-3 

11 , 
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:-; -': .. 3SE-3 

···-j ?.~ ~- '"1 '1-/-1. 
dpm::lc,~-2: ,:) 

~i-5.82E-4 BETA J -t-,.·-~-. 38E-3 

( M) : • 5::) 
;~ET: 0 
NET: 2.09 

TIME:13:25:40 DATE:DEC 13.1q95 
+/-.39 d~m/~m2:0 ~1-1. 
+/76.89 dpm/cm2:5~67E-2 +/-.1 

C ~ACTOR:l.OOOO ' 
+/-5.82E-4 BETA 2.75E-3 +/-9.05E-3 

T ;. ;.1E ( r·-1 ) ~ • 5() TIME:13:26:23 OATE:DEC 13,1995 
NET~ 1.60 +/-3.93 
NET: 0 +1-5.71 
C F ~~r:TC~:: 1 • 0000 

dpm/c~2:4.90E-2 •1-.12 
dpm/cm2:0 •1-.15 

JC~LC: ALF~A 2.37E-3 +/-5.85E-3 BETA 0 +/-7.49E-3 

·-'·1~-::L.~ #; 5C. 
. _,:::.:-1A Gj=:·iJSS: :) 
,:;::,,~ 3FiJS':3: 1. 
· ,>1f"!.; GRC3S: 0 
· . ~·-.•~: Ai_F'HA 

···:-~; ;:::- 4·:=·1. 

-::::·~-A. GR.DS.S: 

~Ai'1!':1A 

...;Cf.~i....C: 

~,ETA GF~C:3S: l.. 
:3~!"1MPi GF.:•JSS : 0 
jCAi....C: AL:='HA :) 

Til--lE ( M) : • 50 
NET: 0 

TIME:13:27:07 DATE:DEC 13~1995 
+/-.3'1 

NET: 0 +/-4~10 
C FACTQR:1.0000 

4 BETA 0 

:jpm/cm2:0 
dpm/c:m2:0 

+/-5.3BE-3 

+I-1.20E-2 
+/-.11 

TIME:13:27:50 DATE:DEC 13,1995 
+/--. 39 
..J- .~- 1 ·---:'"':'• 

I ,· • a...:... ...... 

0000 

dorr:./cm2:{) 
d p:-n I cm2: 0 

+/-1.60E-3 

+/-1.20E-2 
+ /-3. 31E-2: 

T:ME (M):.50 
NET~ 0 
NE~: 0 

TIME:13:28:33 DATE:DEC 13.1995 
---;--. 39 
i-/·-·1 q 22 

d,::Jm/c:m2:0 
c~ pm/ ,=rn2: <) 

-'-/-.1..20E-2 
+/--3.31.E·-·: 

:: FACTOR: 1. 0000 
+I-5.82E-4 BETA i) +/-1.60E-3 

( :··1) : • 50 
~~Ei: 0 
NET: 0 

TIME:13:29~!7 DATE:DEC 13,1995 
•/-.39 dpm/cm2:0 +/-1.20E-2 
+/-4.10 dpm/~m2:0 +/-.11 

C F{-tCTOR: 1. OGOO 
+/-5.82E-4 BETA 0 

T ~ 1'1r= ( M i ! _ ~t"l 

+/-5.38E-3 
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·.;. 
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C ::~rr, / :.::::i '2 .. ~) 
j ·:·1:1 / ::-: !TI ~"2 ~ :· 3 '2 

:.5SE-7 ~t-1.4SE-2 

:.75~-3 ~/-9.05E-~ 

-~./- .. 39 
+/"7"7.93 

F3ETA 

;ipr:·; .. ·' '=!n2: () 
dpm/cm2: . .i-1 

-'-./-1. ;)4E-2 

.,.., 

"t- .... -· 

-t-./-·• 

-t-_,-··-· ... --

- -·-· -·-

T!ME:!3:34:21 DATE:OEC 13.!995 
+ -· .. 39 
T/-4.10 

BETA 0 

j~m/cm::o 

dpm/cm2:0 

+/--5. 38E-3 

+./-1.2(•E-·2 
+/-.:;.1 

.:t ;: :S ~-- • --·I ~'~E ( t"1) : • 5(~ TIME:!3:35:04 DATE:DEC 13~1995 
~~~H CROSS: ~. NET~ +/-3.93 dpm/cm2:4.90E-2 +/-.12 

·::: ,:~1:._:::: .: 

·-!r 

. i .... :: ·;-c.. 

... . - ;;f ••. :::~.::. • 

t4: __ ~·Hh ·._ .. 

·.:,..p:::.: ::: ·~ ·1 ~:::.:. 

+/-4 .1~5 dpm/c:m2:0 -r/-.11. 

+!-5.45E-3 

TIME:13:35:48 DATE~DEC 1?,199~ 
+'-.3~ dp~'=m2:0 ·t-/-1. zc::::-: 
+/-4_1( dpm/~m2:C T/·-.~1 

• \)(i()() 

4 +-./-5. 38:::-::: 

~ ... ~: ;·1r.-: { M ) : • 5(: 

+/--- 39 +/-1.20E-·2 
~Fr· 7,99E-2 ~:-5.67 dcm/cm2:2.70E-3 ~/-.15 

-:-/-5. 92E-·4 

·; ;- : .... ~ :.:: . ,..,1 ) -~ :t ~.=. (: 
--~;::: r ~ ... , 

E·E;A 

~/--.39 

!.31E-4 +/-7.44E-3 

dom/cm2:0 +/-1.2()E-·2 
NE~: ~.99E-2 +1-5.67 dpm/c~2:2.70E-3 +/-.15 

+/ .. -::- "8'2E··-4- PETA 1.31E-4 +/-7.44E-3 

:T~,.'!i::" .~M\ • C:.r""l 
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NET: 2.09 
s,;. FACTOR: 1 .<:· 

-~,· -f'/-5. 82E-<l 
/~;'. ·- ·~. . 

-- .· ·--... 

TIME ,ll"fl :._.50. 

.. , .. - :-,.-t ~-= 

NET: (l 

-5.2~E-4 2ET~ 1.31~-4 - ·-~ ~:E-~ 

I . ,;_; . 

~:-5.S2E-~ SETA 5 37E-3 TI·-1.04E-2 

r:~E::3~~0:52 ~PTE:GEC 1.3~1_qq~. 
~'-.~q Jpm'c~2:0 + / ·-::.. 2Qilt:~ 
_.._ .· -- -. ...-~ 

~- . .::. .. ;:. 

M):.~O TIME:13:41:36 DATE:DEC 13~1995 
~ET; 0 ~:-.39 d~m/crn2:0 +/-1 . 
NET; 9.99~-2 +/~5.67 dpm/cm2:2,70E-3 +/-.1 

~1-5.82~-4 BETA :L.31E--4- +'-7.44E-3 

'\lE .. ,..: '·.i 

~-JET : 2 . 09 

TT~E:13:42::9 DATE:DEC "3~1995 
+1-.39 dpm/~m2:0 +/-1.20E·-2 
+/-6.89 dpm/c~2~5.67E-~ +1-.18 

+I-5.82E-4. BETA 2.75£-3 +I-9.05E-3 

~IME 'M):.50 TIME:13:43:03 DATE:DEC 13~1995 
NET: 0 +/-.39 dpm/cm2:0 +1-1.20E-2 
NET: 0 +/-4.10 dpm/cm2:0 +/-.11 
C FACTOR:1.0000 

BETA ~~· +I-5.38E-3 

TI~E:l3:43:4~ DAT~~DES 13,1995 
+/-::.~~3 

+/-6.92 
.oocn 

dpml=m2:4.qOE-2 +/-.12 
dpm/~m2:4.~6E-2 +/-.18 

BO:::T~ 2. 41E-:! + /-9. 09E-3 

T I ME ( M ) : . 50 
i\JET: 0 

TIME:l3:44:3l DATE:DEC 13~1995 
·'-/- .. 3~' +/-1.2~)~-= 
+/-6.89 .j 'Jm I ~rr;2: 5. 6 7E--2 +/-.18 

C FP-1CTGR: .1. OOOC 
~/-5.82E-4 BETA. 2.75E-3 +/-9.05E-3 

T I ~1:=: ( ~1 ) : . :so T!ME~13~45:14 DATE:DEC 13,1995 
NET: 0 ~/-.39 

~ET: 9.q9E-2 +/-5.67 
C ?-'ACTOR:l.OGJO 

dpm/cm2:0 +/-1.20E-2 
dpm/cm2:2.70E-3 +/-.15 

~t-5.82E-4 BETA 1.31E-4 ~/-7.44E-3 
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' •r• ,... ( ;-.,.: 
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-- --~ ---
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-;:.--. 
TIME:13:49:3~ ~ATE:DEC 13.1995 

~·iET: 1 ~t-.39 dpm/cm2:0 +'-1. 
NET: '7'.~7::::·-2 +/~5.67 dpm/cm2:2.70E-3 ~'-.1 
~ FACT•Jj:;; ~ .l.. ~>>)0 
.t-5.52~-4 BETA 1.31E-4 ~/-7.44E-3 

.,...IME:13:50:18 DATE:DEC 13~1995 
!-..I~=- ~ ~ !. ~ .::, ~) 
''~E.,..~ 0 

+/ .. -3.93 
+/--4"'15 

--: -,;,-,- ·: ::::,·-:;c~ ~3::;; - • C :=.~CTQR; 1. C!UC(' 
_:~_C: ALPH~ 2 .. 37E-3 +/-5.85E-3 BETA 0 

dpm/cr2~~) 

+-/--5. 45E--3 

. ..., 
··-·,. ..: .. L 

+-/···.1.1. 

·f· ·=-·•_-=: ::1:; :?::;. i I ME : M) : • 50 T:ME:13:51:02 DATE:DEC 13~1995 
~~~GROSS: 0 NET: 0 +/-.39 dpm/cm2:0 +I-1.20E-2 

--.·~··:~1P. ;~::;~0~33: (~ 

-· ·:;_.. :C4L=-H.A 

NET: 0 +/-,q." 1() 

C FACTOR:1.000(; 
-4 BETA 0 

<-/--. 39 
+/-1.. :::2 

(l(;r)(i 

BET\_ (' 

d C~tT; l c:r.2 : (l 

,..f-5.38E-3 

d ~i"1"i ./ -:::T;2: ~) 

+ / ·-·1. • ~.<)E -3 

+1-.11. 

-:-/-1. -2~)E·-2 
+/··-3. 31E .. -2 

T : '·1E ( !"' ) : • SO 
NET: 1.6C 
N':::T~ (l 

T!ME:13:52:29 ~~TE:DEC 13,1995 
~! __ ;::• •. ..;A 3RCS2: .1. _ 

-E:T;: ·3r.OS3: :, +/-··5.71 
lAM~A GR023: 0 C ~ACTOR:l.OCOO 
-:::.: ~. p.;__;:::~,;. ,:·.~:;7E-3 +/-~:.BSE-3 BE'A 

·' 1 .t !'!i: t M) : " 5() 

+/-3.93 
3~TA GRCS~: NET: 0 +!-5.~1 
3AMMA GR2S3: 0 C FACTOP:t.OOOC 
JC~L:~ ALPHA 2.-!-lE-3 ~/-5.85E-3 BETA ~ 

dpm/cm2:4.90E-2 +/-.1= 
~omlcm2:0 ~/-.!5 

...-/--7. 49E-3 

d pm / ctT-2: !.~~ +-/-.:!.": 

·+-/-7. 49E-3 

.~, 
I 
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.···~ ::: ·- f:>i_F'HA 0 

:n:::TA GF:GS3: 1. 
'.:::if1!1A 1:3r.:CSS ~ 0 
i ,-- ,::,; .~ • !4. 1._ .:::· !-!.. ·.A ,_·i r .·~· 

., 
!.""'· --

:,l_f'~iA 

:·:::lA 
. ;;M!"h-"i 

GR·JS~~: •J 
GECSS.-. l. 

NET: :) 
.C FACTOF:: 1 

,. +!-~ g·-,E-. 
~ ~;---~~ ·-· ... - ;_ -~ -- .·- -· 

T r~ ( l'ft: . 5.0 
:''NET: 0 

-· 7 

·:- . ;.;:_ ·-:· . .. .... --. .. ·· .. ··- ·- ---
.: .. ·,. --· .· . -·" :.. 

..; ... , -~~' ··T I-,-

...... f ~.r.r::: 

.. ,,r::
i. ,.._ 

·! .. 
-~ ....... '.) --.- --- / ~?: 
;-- -. ~ 

• :0 - • 

; - -·:.-··-
, -.; 

...... -----.... ---..:- .. _, .: 
•. ,, ___ '!_ 

··r.:. ...... .' ··5" '7: 

.. -... 
··-· :· _./ -7 .. ~:· .. ·;r:::: ~ 

·-r /-. 39 --:j ptr: / ::m 2: i~· -;- _ _,. ··-
:~ PP'"; / Cfn::. ~ :: .. 7·:!E -::: 

----{..:.~ __ :--~!JF : ."J.. JZ -J(;(;(j 

~'-3.S2~-4 2E7A 1.3:E-~ ~!-7.44E-3 

· >--"') : .. sc; 
>~F.::T _; .) +/-.39 d~m/cm2:0 ~:-1. 
''lE r: :2. ~)9 +,'..,..6. 89 . dpm/cm2: ~i !.67E-2 +i- • .1 
·=: ;:: riCTGR: 1. ;~H)i)(l 

-;-l-'5. :3:2E -A BETA 2.75E-3 +/-9.05E-3 

TIME:13:58:17 DATE:DEC 17,1~95 
dpm/cm2:0 +/-:.20E-~ 

~~T~ ~.99E-2 +i-5.67 dom/cm2:2.7~E-3 ~:-.15 

+t-5.82E-4 BETA 1.31E-4 +/-7.44E-3 

.- I !'1E ( M i : • 50 
\iET: 0 

TIME:13:59:00 DATE:DEC 13~1995 
+/-.39 dpm/cm2:0 

dpm/cm2:0 NET: 0 +/-1.22 +/-3. ~HE-: 
C FACTOR;l.OOOO 

BETA 0 +/-1.60E-3 

T!~E:13:59:43 JATE:JEC ~3,1995 
+ /-. 3C? d~m/cm2:0 ~/-1.=0E-2 
+/-6,89 dpm/cm2:5.67E-2 ~/-.18 

.0000 
BET' 2. 7~·E-3 + /-9. o::.E-3 

TIME:14:00:27 DATE:DEC !3.1995 
NET: 0 ~/-.39 
NET: 0 +/-4.10 
C ~="ACTOR:l.JOOO 
~t-5.82E-4 BETA 0 

dpm/cm2:0 
dpm/cm2:0 

+/-5.38E-3 

+/-l.::.OE--2 
+/·--.1..1. 

T I t"1E : 14: \) l. : : () 13 .. 1995 
(.Jr.::·r: C> +/-.39 
NET: 0 +/-4.:0 
c F<K I!JR: 1.. 0000 
~I-5.82E-4 BET~ 0 

dpmtcm2:0 
d pto I cm2: 0 

+/-5.38E-3 

+-./·-1. ~!)E-2 
+/-.1.!. 

,, ~ 
j 
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--- ..:· -:-

.... ~ -=-c~ 
....... ~ 7-.-:: 

:.. / . :.::. 
; ·-.<~- • ~~P~~ 2.37E-3 T; -s.asE-3 s~TA 2.41~-3 ~:-~.o~~-: 

.... ~~ s ·-.:- :J :: =::. :: 

. ;:;:Gs·:~~r·~ #: 1:) 

~3~~ COUNT;~~OOOO. 
3ET 7 IME (Ml:lO.OO 
·sH 00LTAGE::300. 
'3C \IJ PmGW : 4 50. 

:: ---~.QL!Af;~E { ·:)=t~l =' 1 =·y) : (> 

~ROR :SIGMA) :1.96 

2~:-G.!'-lD ( CF'M) 
GD-TH1E \M) 
~;_ ( ·=~=) ~ 160 . 
:p~ (dpm/V)~lOOOO 

;·;1 - "::' -, 
'I : ·-···..,' 

·. :f::-~ ; ,····. 

~ER EGLATION: CCONC/FJ*G 

~MP~E #~57. T:ME !Ml:lO.OO 
~L?HA ~ROSS~ 4. NET: .30 
-.,... ...... , GF.OSS ~ 56. NET: 2.55 

+/---.:::; 
-/ -1. •. ::..:.: 

--- .... ..,---. -..r--
i.,.',·-1 i ::. ., ._.c. -· 

:·~ p:n ./ .:.·;. 2: :::: 
c~ ~. :TI · ': :7·. 2 ·~ (~ - . .-- -

• '•• ': 'w .:..C .. 

T!ME:15:36:00 DATE:DEC 13,1995 
+/-.43 dpm/cm2:9.18E-3 +/-1.34E-2 
+/-1.81 dpm/cm2:6.89E-2 +/-4.91E-2 };' ~ 

i. •3J=;:OS3: C• C FACTCF\': 1 • 0000 
-C~ ALPHA 4.46~-4 +/-6.51E-4 BETA 3.34E-: +I-2.38E-3 
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.· .... E .ti 
·.' .-,: ',·_ ·- ···, ....... ,, '\ 
~-.- . ., :-~ i.:J i-:..: .J ~= .:: : 

:' :;i'1t·!.·, GF05:3 ~ ( 
C:i:4i_i.: ~ ;:;L_F=·r-; ._J 

.. ·.-
.. - . .:... - . . i 

-·- :~ 

r·.,ET: C• 

T/-9,66E-4 BETA v 

--·-·· '--. :· -· ~ l.: 
.. : .. 

.:: - - -: -· . . ··: 

-jD.0 . • • •• : ~ .t ~..:.. .• .::; ~3 . 

.... c: c~·,, ... : ;r~:. ; 2 . _;_ J.;:: --:: -7 ·-

j )tT. ./ -~_·: ,T1: ; : ~ 3 ~;~ -· - ·: i 

l4,:·~;s=;: 

'-_..,·:1. 

-· -- ·- -· .... -· 

+ .'. - :_ • :;) GJ"C'Iro? 

+/-:':.43E-.3 

T:: !"~E i t-1 ) ; • ':·0 
NET; 0 
!\iET ~ 0 

TIME:09:14:01 DATE:DEC 14~19~5 
+/-.65 
+/-4. ~4 

;..-: = ACT"JF ~ 1 • OCOO 
4!-c.66E-4 BETA 0 

dom/cm2-c0 ·· 
dpm/cm2:0 

+i-5.43C.::-3 

·!-/-1. 

+l-.11 

r· It·~:::: : t1 ) : • 'SO 

NE:: C• 
TIME:09:14:45 DATE:DEC 14;1995 
+/-.6~! 

+/-1.34 
C FACTOR~.l.OOOO 
~;-9.66E-4 BETA 0 

dpm/ \:m2: 0 
dpm/cm2:0 

+/-1.76E-3 

-~- l --3. 64E -·· 2 

-~PLE ~:6. TIME CM):.50 TIME:09:15:30 DATE:DEC 14~:99~ 
. PH~ GROSS: 0 NET: 0 +/-.6~: dpm/cm2:0 +I-:.99E-2 

··•::-_ ;-; '3F0'3S ; 
.:,:1~·1.~ 

,:·,..;:.:·L,t::: i:f:: 7. 
. _:=·HA GP0'3S ~ · 

+/--6. 92 
0000 

dcrn/cm2~3.51E-2 ~/-.18 

BETA 1.7CE-3 +'-9.08E-3 

7IME:09:16:14 DATE:DEC 14.1995 
+/--.65 

.· +/-5.70 
:1. OOO(l ' 

+/-q.66E-4 BETA 0 

rj Ptn/ c:rr2: {) 
dom/cm2:0 

+l-7. •lBE-3 

+/-.15 

•r·1F'LE #: 8. TI!·1E ( M):. 50 TIME:09:16:58 DATE:DEC 14~:995 
~L~~A GROSS~ 0 NET: 0 T/-.65 dcm/cm2:0 +/-1.9q~-2 

GFOSS~ 0 
GROSS: ~) 

.3 ·;Mt1A GF:OSS: 0 
;r~~~ C: AL'-'HA :: 

NET: 0 +/-1.34 
C FACTOR: 1. :)O(H) 
+/-9.66E-4 BETA 0 

+/-3.64E-2 

-t-/-1.76E-3 

T I !"'E ( M ) : . 50 TIME:09:17:41 ~ATE:DEC 14,1995 
NET: 0 +/-.65 
NET: 0 +/-1.34 
~ FACTOR:l.OOOO 
+/-9.66E-4 BETA 0 

.j pmi •.:m2: 0 
dpm/cm2:0 

+ 1-1.. 76E-3 

+/-1.99E-2 
+/-·3. 64E-:: 
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··-· 
-· -· -· 

.. -::· :-· ::.: ·::. ' 

... :.-:-. 

.!.j."!::. 
-~"I • ;_, _; • 

:";;j"":r:-:::··=·' -· ·-· _; . 

T'I ME ( M ) : • 50 . " 
NET: 0 

I 

" NET: <) ' c:: 

C FACTOR:l. 
'""' +f-9.66C::-4 ·-:-r-:.::.-· 

+.' 

·:- ._"""! -~·-·r::- --

-1 -· -.-.l.. •.• 

+/- . .-::.s .·; ·-.··"\r-- -·· 
~ , .. 

. :'- T / ··-1. : ·,.:.+ 

DATE:::EC .1.·~-. ~--;·"?7: 

d p rfi .-/ ::: !T"I .: tj .:::. ·!· .... 

d ;::m/·.:m2: 8. 9 :E-:: 

+!-9.66E-4 SE~A 4.3:E-3 +/-1.04E-2 

r\tET: • '"?(i +/·-3. 97 
~-/-4.1c; 

. 33~-3 ~i-5.~0~-3 BET~ 0 

dpm/ cm2-: 2 .·75E-2 
:jprn/ c::m2: (j 

+ .. /-::~. :S~)E-·:! 

-:- / ·-·· ' - ... 

- E·1E r "'1 ) ~ • 5(, TIME:C9:22:49 CATE:DE: t4.19cs 

NE7: 0 +/-5.70 
:· FACTOR: 1 • 0000 

+/-9.66E-4 BETA 0 

d om/ en.::) 
1jpm/cm2 • 0 

T/-7. ·+SE-3 

-t· .... ·- · ..• ·;"--;-.:. .'"_':'• 

;- / ....• 1 ~-

-:-I :·1E ( M ) : • ~5l) T:ME:09:23:33 DATE:DEC 14,:~95 
C) + ./"- •. ::.5 

+/-·-:3, a,::. 

+/-·3.77 

•j pm I :=rn2 ~ C 
d::..<~Ti/C;ll2: .14 

•:J f:lfr; / •-:rr,::: 2 • 7 ::,E -· 2 

+·/--1. ·' ·=?::;E . .::. 

• I' .f_,...... 
·:- i- • ..1..0::. 

t-/·-.1.~. 

.!. • 3~)E -3 

·i- /-5" '7:.+ 
FACTOR: 1. (o(H)C "\ 

+/-5.90E-3 BETA 0 +/-7. 53E-.3 

..... 
·3F.CSS -~ 

., 
.;.. . 

."\! .-,, , ...... 

T I 11E ( M ) : • 5<) TIME:09:25:01 OATE:DEC 14~:995 
~!ET: 0 +/- .6~: ·· dpm/c:m2:0 .. "'-/ -1.9'7f::-2 
NET: 7.30 +/-~.69 ,j p;-n./ crr,2: • 19 . , -, 

,.. ! - •• ::.:::, 

C FACTOP: 1. :)000 
+/-9.6t:i:::-4 BETA ·::;;.::,:E-3 r./-1.,2/E-2 

:·I 1"1E ,· !"1 ) : • 50 
f'.;E-;-: • 90 
NET: 0 

T!ME:09:25:45 DATE:DEC 14.1~95 
-.-/-3.97 
+i-4. :9 

C F ;:;CT:JP : 1 • (;;)(H) 

d pm/ cm2: :) 
+/-.1:: 
+/- .. :..: 
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0 
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···. ·.-. -· --~--· 

-~ , ..... 
i - ,.~:_. -· "' 

.,.. 
··.•--.-·· ....... ... 

=~·-=' --. ·-

·'::: ... -

'·.i 

::~ .... ; ; : .. "{o .--., 

.. ··! ~:.:·! r .. :· .:f. .. ·-·· .. 
-. 
.~ 

·.:;-' 

TIME (M) : . 50 
NET: 0 
NET: 3. 3~) 
C FACTOR:l 

-~- +/-9.56E-,~· 

. . ..~.- ·. :.::.-·. 

.,:.-
_ ... -·· ·. ,3( 
··r;-··-. 

.,.,, .... .,.,..,, __ 
;.-:C. . · _ _;, , -~ 

·- l, ,: 

-~ :.:; .. -. ···-. ..:.. ; 

_; ' ... n .·· -~= .-, ~=- . 

·-·:'}r:-' 

-. '::.. · ... 
·.·· ..... -.a. :,_;. i ~:~~ ..... r.:,n:: ~ C· 

-.=-.... ::~.:-:;=:---

''':"!'- d p; -. ./ c:r.:::; --~~ 

·+ /'·-4. 14 

+/-5 43E·-3 

r=.-·-, :II • __ ... _. TIME:09:30;08 DATE:DEC 14~1995 
(.; 

t'"•, 
··-·· +I ·-1.. ·-::;4 

BETA 

--!-i--.65 

,j om/ cm2"-: 0 
.j pm/ c.-n2! 0 

+/-1., 7-~.r:.:-3 

dpm/crr.2:0 
i'1ET: 1.30 +/-6.92 dpm/cm2:3.'51E-2 
:: F'~CTOR: 1. 0000 
+/--9.66E-4 BETA 1.7')E-3 +/-9.n8E·-3 

--rl-1. "oqE-2 

·!·/-J..::tC?E-2 
+/-.18 

TIME ( M) : • 50 
NET: 0 .. 

TIME:09:31:35 DATE:DEC 14~1q95 
+/-.65 
+-/-='. 7-:) 

• :)(Ji)(J 

r _,.... r::;. • • .--•. -.~:~ ·- \t:: 4 ·- FAc, O, ......... _, .. _.(_,.) 

- .· -·- -~ .. ::. .. .:·-. E -- ~+ 

)o. ;!"_:-..,..' 
:"!~ •• · ... · 

~-:E-:-A (! 

·-r/--. 65 
~~~- 0 +/-1.34 
C FACTCF:l.OOOO 

.-, 

d om/ c:m2: () 
c:pm/ cm2: 0 

·c- _l --7. il8E·-3 

·i- / -··1 .. 7 6E- ~~ 

DHTE:DEC 

• ~;.;·:; t:. ·-. 

+/--1, 9:..;'t=.-7: 
+ _1-- ll ;. 5 

·:;- -:. -~ r:· .. - .-. 

• r - .• .. ,.- -· ·,- / ·- .. .::, •• t: ~+ ;-·. -· .·:. 

... l-::. . ... --·- -· 

DA7E: L:EC 14,199': 
dcm./cm:-2:0 
,j ~·fn i cm2 : (i 

+/-1. =19~·-2 
+l-3.64~-;~ 

• 1 
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.-·····-- ··-. .-~-!..:J:t.:; __ :::: •. ::; ~ ·-· 

·. '" .... 
. .-- -··:::..- . .:.. -~- "-· 

T : ME (~ ) : • SO 
'~·NET: 0 

. ~-.. 1\fET : 0 

.--·~(~.fACTOR! 1. · .. 
- ~-'(: -, 6. - ., ~- . ~ !-- ti Ot:..~..,. 

. c: '"";>" • •. ~ . ~· : 

··..- r t-.tz-- -· :..1 • 
. l.. • i: 

c_- . 

,_ ··- " r::. 

·/-.il..1.4 
::-~c..,.._:-:::::.. ) )'.> 

-. ---\7 . _ ... :.. ..... ·-,;:: -·-4 . ----- . 

_:_ ./ -· :=, ., 7 -"+ 

• ~ ... "! • .., .:::_ ,. · .. 

+ .. /-~6~-
;.. _/ ··-4. :_ 4 

+/-9.~6E-~ BETA 0 

- ....... - ·-_ -

DATE: c~~c: 
d ::Jm ...... ~=r::2: ,:) 
-:~; pm _... ·=iT!2 : -:: 

+ ./·-5. 4~5:=:-::: 

~ . ..,-

.:.. _, .... 

··.·• _/ 

-- _/ -· 

-~ / -

~IME:Q9;38:08 DATE:DEC· 14,1995 
+/·-3.'77 
+/-4.19 

C F AC~OF~: 1 • OOCO 
.3~E-3 +/-5.~0E-3 n 

dpm/cm2·.c 2 ."75E-2 
dpm/cm2:0 +/-.11 

+ l-5. 50E-:!. 

TIME:09:38:51 DATE~DE: 1~.1995 
. .• ·-·..-,.-. c::J dpMicm2~0 -I-1.9~E-Z i\~ET: U 

NET; 1.30 +/-6.92 dpm/cm2:3.51E-2 T/-.18 
C j:.:'ACTOR:l.OOOO 

+/-9.b6E-4 BETA 1.70E-3 +/-9.08E-3 

''we._·~. -~~.-:;;c;:-. T!ME (M): .50 TIME~09:39:35 DATE:DEC 14.1995 
~P~A eRCSS: 0 NET: 0 .. +/-.65 dpm/cm2:C +/-!.~9E-2 

··w ,_.;:. #: 4C. 

+/-6.-:J2 dpm/cm2;3.51E-2 ~1-.lE 

TIME:09:40:20 CATE:DEC 14~1995 
-~-/-3~·-:;7 dpm/cm2:2.75E-: +/-.:: 

dp~/=~2:0 +!-.~5 

A~PHA 1.33E-3 +/-5.90E-3 BETA 0 +I-7.53E-:: 

~IME (M):.50 TIME~0~:41:03 DATE:DEC t4~1995 
NET: .90 ~t-3 97 tpm/cm2:Z.75E-2 +/-.12 ' .i.. a 

:L • NET~ 0 +/-4.19 dpmicm2:0 ~1-.11 
C FACT!JF:: 1 • ('000 

!.33E-3 +i-5.90E-3 BETA 0 ·+/-5,. 5<)E-3 

T I i"!E ( M j : • 5,) TIME:09:41:47 DATE:DEC 14.1995 
t·JET: • 9<) +/-3.97 
NET: 0 +/-4.19 
C ~ACTOR:l.OOOO 

dpm/cm2:2.75E-2 ~1-.12 
dpm/cm2:0 ~1-.11 

" 
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·~: ·-~ ...... ··- ._, ·- -·· " 
. .... ·-.·-

;- / -· -~· ~ ;< / dprn!~m2:2.75E-2 +•

.j~·m/ :.::rnZ ~ (J 

-· .... r···~ ·· -~ ,.::. -~~ F: · ~; ::::. -~ . \ .. ·· 

; ! ___ .... -· ··~ . ., ·-· - -:: + .-" -·· ::. ' ~- ;: ., ~:- .:. ~·-c--.- ... 
.. -:.'-! H 0 ..,. /-5. :SOE-::: 

'~.' 
. -~~~~; 

--.. -.-...-.. 
:.Ji"". · ... ' ··=,:.:· ~ ..::.. ·: 

:::--:- ~i C-H~,!JS::::: : ..:.. s 

(~=~"'·:~ i3,:;:o:::·::: c) 

·. J.! ;:_ 

.. 
TIME:Q9:46:10 DATE:DEC 14,19~3 
4-/-.65 

t·JET: () + /·-::i. 7(J 

dpm/ -=m2-~ 0 
dpm/::m2~0 

+/-7 .. 43E-3 

+-/-.15 

TIME;09:46:S4 DATE:DEC ..L4· !' l'=:i'-75 
+!-.A5 dpm/:::~2:0 

i\;;::, i: c) +/-•.J. .14 
: =ACTOR:l.OOOO 
+/-9.66E-4 BETA 0 

dpm/cm2i0 

+/-5.43E-3 

I ... •::J•::JC_·~ 
I~ . .,,- .. ._.-

+/-.11 

T: ME ( M ) : • 50 
NE'7: 0 

TIME:09~47:37 DATE:DEC 
+/-.65 .:! qm/ cm2: ~) 

dpm/cm2:C 

!.4 ~ 1995 
+l-l.9qE-2 
+-1- . 1:. +/-4 . .:..4 

• ~)(~\)(j 

E:ETA ··. 1-/ ·-!:::,. 43E-: 

TIME:09:a8:21 DATE;DEC :!.4_.1995 
+/-.65 Jpm/cm2:0 ..l.-/·-1. :;:9E-2 

. . .;../-\ 14 
C FACTOR: .:i... 0(H)(;, 

c!pm/ cm2: 0 +l-.1.1. 

+/-9.66E-4 BETA 0 +I-~,. 4.3E-3 

- I :·-r1E ( tr·l ) : • :5() 
>~ET ~ 0 

TIME:09:49:04 DATE;DEC 14~~995 
+/-.65 
+-/ --::,. ~.7(> 

""/-7.66E-4 BETA ' . .i 

dpm/c:-n2:(J 
d J:•m / Cin2: () 

.;..1-·7. 48E-3 

-~1--.1~: 

TIME:0~:49:48 DATE:DEC 14~1995 
+/-.65 

~E7 : C +/-5.70 
C Fi;CT;JR: 1.. 0000 
~t-9 h~~-a ~~Ta n 

d pm/ c.:m2: 0 
dpm/cm2:0 

+/-7_4RI='-:'!: 

+/-:.99E-2 
+ . .-.r-.13 

, 



--.. ·· ; 
''i···· .:..~ 

,.~ 

... 1¥;· 

····. ,:;=: ._.-:,.!",-~ , __ ., 

t:: 

-. 
··' :1 

- . . ::r• .. _,.:-.:.._ H 

...• 
_),' _; .... ·-· 

-.~c· . .:,·· 
.--. -·- .-. .---. ··:· 

·;, ·. --' ·--·· ·---

-···- .::::::.:. 
-··; 

.;: . 

-. -· ~~.;::- =~:-;Ji _:f'.rr ~-

-_,~-·=- ·-!- • ~"1E !. , 1 :. 

0 

"" --1. 
0 

A 0 

~ C3t--· \_)c:~ . .. f"{2.i?E ~ .· .. 
,, -:: :--::cc•w : "'· :..· ·.:: . 

~- ~~;:-:;~ -r 3Ai·1F'i_E .~ ... · 
·-r.:: ::::,:;.!~\-- ;_;::::: : .. ~:::(). 

<ROR SIGMA! ·-- 9 6 

-. 

.... : ~·i _:; : ': :..:;; ., 

'~-~-

'·' +-/- -...:·-+ 
,;; __ 

-~t:. ;-i 

'··JE . , -
-=- AC ·-:-c;·::: 

- •:.C:E-4 

;: -·: 
.I ·-'-

,- .Ti,/ -·· 

c-.:,""';1,. ... _ ·: 
·--'--- . 

..l. 

-~ ~::r;i_/ ;- 7"1:: ;: () 

C :H1l :' c.;···.~-~ ; · ~-

.-·-~=--·:: + L ·::.•::-:.-

·. 

i == ~. 

-'· 

+ 

.. -~ .:::· ... 



. " .. 

. '· J ···-

_: ••. t-•• ··;>.-. ~-

·L_· 

, .. : 

:.:::' ;· ... 1.:. 

.·.:··· 

. ·.::: ~-.< 

-!1"'.""1"" 

. ; .... 

,_ ~-· 

..... 
.: .~ 

·-~ - ,·-. 
·.·-· -···-

-, 

·:.· . 

.. _:;~ 

, .. ~· ...... ·~ ·r· ') 

.·:·;-· 
·,.I 

:··.!' ,_, .. 
,···. ii. ..1 ' ~-.. ·-' 

;·- \-··I i ! .. ·~.' •: .... _. 
· ..... 

.. 4 . 

-~ / "-~ 9 

T!ME:~8:37:42 DATE:DEC 1~.:~~~ ~~- 6~ dpm/~m2:0 ~;-+~-·~9'.:. d;:.m/C.;\'1::~'3 74 r· -::_" ~· FA::: TOR; 1 . (\(H)(i . 
~-/-1~(!4 -~ /-·-9 ~ 6i.~ .. E-·2 



•::., 

".: .... ·::,.: ... 

.. . . ,;. . -
- ... · .. l.;. 

- - ·-

TIME:10:32:57 DATE:DEC L5~1~cs 
+/~3.97 dpm/cm2;2:75E-2 +1- • 
+.1-7.~.8 .dom/c-?• 0 's4c-? . ···-. ·J • ._ !...- -

:iET: :;: , 16 
C F ~CTOF.:: .i.. 0(;0C 

3:::~--::::: -;-l-·3 9nE-3 BETA 'l.14E-3 +/-··1 ,; '.)4E-2 

·: i~·-·= 
. • L: ·'·-

............ -
..... ;-·1.-i . ...;: 

~: :-~~ ; '; ' 5(! 

:,JET; 0 
TIME:l0:53~41 DATE;DEC 15.1q95 
+/- .. ~5-
+/-5.70 

:2 :=;.cTOR:l.OOOO 
+I-9.66E-4 BETA 0 

dom/cm2:U 
dom/cm2:0 

+/-7.48E-3 

+!- . .:.~:. 

TIME:10:54:25 DATE:DEC 15,1995 
~~0~A CROSS~ 0 NET: 0 +/-.65 dpm/cm2:0 +/-1.99E-2 

:· :::~ ivl I'-1,C, 
_ .. ·. ·, __ .: 

~·:c•f""'1:~c. 
·--I -. !_,. _,._, • 

i=·~-.:~::; # ~ 7 ' 
·:.:: H(~ 3FC3S: 

_, 
- ..--··!"' 

::::. :..! :3RGSS: 2. 

+/-1.34 dpm/cm2:0 +I-3.6~E-2 
.0000 

BETA 0 +1-l.?..SE-3 

TI~E:10:55:09 DATE:OEC 15.1995 
+/-.65 
+/-1. ::A 

d p:Tl/ ;=,n2: t) 
dpm/cm2:0 

·+/--1 :~99:7:>-2 
+./-3 .. ::~3:::-·-:2 

TI~E:1):56:01 DATE~DEC 15,1995 
~ET; 0 +/-.6~ 
~ET: 0 +/-5.70 
•:: :=-~~CTOR ~ .1 • •.)000 
+i-·9,66E-4 BET.~ 0 

tjp;n/cm2: ("i 

dp•"li c::m2: 0 

+/-7.48E-3 

-!-./-al~: 



-- ~ ... 
·;.- '·.· 

. 1 . . ·~ ;:·. ' . ~-' 

~ :.... ' 

.... .--.. ·- ·-.-
:~ ~-~ -· =-· ·=· ·~ _, 

-·;- .. ; .::. -:-~= ;; 

·;-_ME 

:;:::.'?::. (3F.~S3: '··. 
J ~~ !"1 :'1;:;, 3 ::-~~ ,:::; '3 5 ' ::! 

.............. -
·i :· i t-·· i_ :-_ -:-I t·1E 

r~~ET: t) 

,.. ' - t:'j 
-../-5.70 

:.:.: prr: ...... ::in2 ~ ~) 
d p:Tt ./ 1::;~,2:: !) 

""- /- i . ~ ... . 

TIME:11:26:1l DATE:DEC 18~!99~ 
dp,n/cTt:2.:0 · ·-/-1. . 
• .::: ;:>m/ cn2: 0 + /-3. 63E- .. ? 

C F!~CTOF::.:... f)(i(H) 

fiM£:14:26:54 DATE~D~C t8.l996 
!'JET: c) +I- .. :;,~~ 
NET: 0 +;-4.:4 

c! pili I •=m2: <) 

dpm.l·.::m2 ~ ·:) 
+/-.l.. 9qE-2 
+/-. ~.: .. 

C ~-=- :.:":,CTOR : 1. • ·)<)(H) 

NET: 0 
NE:: 0 

!IME:14:27:37 DATE:DEC 18,:996 
+l-.65 
+/-L 34 

dpm/c:m2:0 
dpm/cm2:0 

+/-1. 99E·-:2. 
+/-3 .. :S3E-·2 

,.... F"ACTCJ.8:1.0000 

7I~E:~4~28:21 DATE:DEC 
+/-_.::.s 
+/-.1.34 

.0000 

dprn/cm2:0 
.j pa!; / cm2: C) 

18~199t:. 

+/-1.?9':::-2 
+ /-3 ~ ·!::·3~·-2 

TIM£:14;29:04 DATE:DEC 18,1996 
+/-"'~7 dpm/cm2:2.75E-2 +/-.12 

NET: :"l +/-4.19 dpm/cm:::c -t-,·-.11 
C FACTOR:.:!... (l(l(H) 

( M) : • ::'·0 
NET: 0 
r-.~ET: 1. 30 

TIME:14:29:56 DATE:DEC 18,1996 
+/-.65 dpm/cm2:0 +/-1.99~-2 

+/-6.92 d~m/cm2:3.54E-2 +/-.18 
c: ·=ACTOF.': 1. (H)()(; 

-~SE~ :OLNT~lOOOOO. ALPHA 
:·•: · T: ;'1E { r-·1 ' : ~- 0 • OG 
-aH VJL7~GE:130C. 



:4.69 
: 1 ::) . \)0 1 .; -

·:~o 

; .i.OOOO • .OO 

··1"_: -, 

it~~~:i~k~tti~~~-
C:t>:~ >-:-~J.i_j ii;-t ~- ~ ·~ .;~ '!:·;·~; · · ·:· ·!. - -

:~C•.!C:-:· • 
: .... :. :~--···-·. \~ET: (J 

TI~E:15:i7=48 DATE:DEC 18~1996 

":-/-.:S7 
+/'-.!.. 73 

d pm/ :::m2: 3. 5''-E --·2 

d pfn / c:n2: ·~:~ 
ci prn/ crrt2: C1 

+/-1 .. 99E>-2 
• i_ i ~ 

. I "..._,_. 

+ /-::. (J7f-: -:: 
+ /-4. 68E·-2 ..... j 

-~-- '· C FAC~OR:48002576 

TIME:15:28:46 D~TE:DEC 18~1996 
+/-.lq dpm/cm2:0 +/-6.COE-3 

~ _ ...... 



·r .·. 

· . .:~- .. '.· 

·.;•··· 

~-::·.-r::.-.,. -. 
: ... : .···, -·.:~· 

·-· 

. .... . 

1 .... . 

NE-;-: C 
NET: t) 

C F~CTCR: 
~~:;i -

":"!ME (M) .·50 
.t.~o NET~ 

:· .. :·-· ..... 

\,; '-

; ·~ .. -... 

·-j ... 

- ~ . 

.,;· .. 

., 

:.:•'""":. 

.·{-. 
:- .· 

~ .. C:. 

-+ j ·-=·=~· . .' 

.. -t .. •. 

.. ·• -·:~~ ... '71 ,·· 

:· . ..- - .....,.-... 
~ ·-·.) 

~ .. , ... 

/' 



·~-; ~:-

,.,.....~ 
,;,j.; .:·\:· r--~-~;-

.. 

i+ · .•. 

·- .... - ~-= ··- . 

··: :::· • .., •. -:~ II 

., . : .. ·-· ., 

--~-

.. ,.. ·-' . .: :. 

::--::-:··--.-..·~' 

;.-• I ·-.. .~- . 

........ ,.. 
-~ ... ~ 
. . -- .. ·--·. 

~~EI ~ =?'54. :3 . 
NeT~ :S4. 7~: . 
c· F~CTCIR: 1. ·; 

..,-.:; 
-- ·-·. 

·-· ·. ., 
'·· 

-~--

11.• 

-:- I~. ( fit.). ~ • 5Q 
NI!S-t: 68.90 

. ,;_,·.of 

.-.; 

: ;~1 .... .. 
' :} :;: ' ·-···-
: ;;::--:" .. -, 

. ·, -

-- -···-.· .. _ ' . . ··~ .; . • ... 

::) .:: ·. ;~ ! 

-· i !-.,"'!:.:- ., ,-·,c:: .. 7-'! . . ~ ,. 
+: ---1 -~·~ 

···~;. 7(~· 

<- /-• I/:-::: 

::--. •-..- ..-·- ........ -.-·· 
_Lt· : ~ :-_ .; ;,.: ··.:. : __ 

'.:: ::\f:/ :~~.7!L; -, 

.... __ .. , --= .. ~·\~r· 
Wl"""'t :__;; -~~·-

.:1 p:n ./ ,_: n2.: ~=~ 
· pi'!""i I .: :n::~.-: : () 

·-

·' ·==> ... ·=·::i.L. 
.. l " olo f .• ·--· 

+/--1 

T!ME:08=3~:01 JAT~:DE~ l9,1~96 

.. ';:_ 

·--'-.b:S dom/•::m.:~o ...... /-: .• 97E-2 
+/-.5..1 

-~- r:· ACTOR : 1 • 0000 

:--'1;:. 50 
~,lET= 0 

!Ir·1E;\)8:36:L1.5 DATE:DEC 19,1996 
+1-.65 dcm'cm2:0 +I-1.99E-Z 

NET~ 1.30 +/-6.~2 

:: FACTQR:l.OOOO 

~,~EI: 1 ~ ;_ 
··- • .J..•-• 

.) 
.. .;::-"":"". ·.} 

; ... -·•-+- = .L ·.: 

• OOC·O 

····.;:-
.. ·::: :: i . 

-- . ·- ,,_ = 
• .. ...: ·-

-··. -· -:";. : 1 .-:. 

-~ / ..... (:::= 

.!. ~ .:.:. . . ' 

d~m/cm2:3.54E-2 ~/-.19 

'1"" / - .!.. •I •.;. ·":1 :._-:"' --

",... 
~~ I"'" . 1.::: 

-1-/--. 1.: 

+ ./ -1 , 9 1E. -·;~ 

-.- / -- 3 - ~ 3 E- · ,, 



··'".·. 

.. 
. .. ~-

.i:•=. 

..... - ..... -- .-. 
~r~· .! ~-:~: 

. .. ~ ::.. . .. ' ~= .. ·- -:, :-

.... :-· ··--.-.--
·~ -- . . ........ _. ·.; . 

-- ......... ·-. 
·., ·...: -~·-' 

!;. " ... : ... 

·.:·.::::·' .. _ ::;. -:-.:: 

··-- ·-.-~--I .. ··.- -; 

·.-·:. ··~· '-'; . .-·.:·-.. :::.:::. 

-. . . ~- .;.;. ,. .. 

·.) 

.;.. . 

r-JET: ,-.. 
·· .. -' 

·c ;:-ACTOR~ '-

T : ME -U•l) : • 50 
-~~-_NET: 0 

. ·-.:·::-

. NET: •(t 

·_.' 

··-

-:: .. -. 

,_. ... · .. ;·--_~':"• . i 
-:\_ 

: .... ::._.· 
. ,,...--.-
. ·i:::.. 

·-·· 

-, 

.. Jr:":" -:- ·• 

: >1 j : • 50 

~-·-· ·- ··-· 

- ·.. :•"';' . __ , .. _ .. !:: _! ·-. ·-

.. · . ·~ .· 

. '._ :;. '~ -~- ' 

.-:,_. ,_ ·-· 
·- .. ·-· 

-ri:-.65. 
_/- s. 7() 

_,~j ptn ..- ~!Ti2: 
j ;: :~-.. / :: m '2 ~ (! 

_d!Jm/'.:m2~0 

..::! p:n/ :~·m:C-: 0 

.i. 

. ...:-: .::: L · .. : 
. ! .a.. 

~ 

··.- / --. -' a 

+/ --1 • 

ipmi~m2:3.54E-2 ~~-.18 

..,..~~E:08:46:15 DATE:DEC 1?,1996 
+/--.~5 

NET: 0 ~:-4.14 

dpm/cm2:::l 
d pm/ ·=m2: 0 

+.l-1 :1 9'~E·-~2 

-~ ./-- • 1.1 
,. -=-:;CIOR: 1. 0000 

r\fET: c; -·I 

'""' • -~· l. 

TI~E:C8:46:S8 DATE:DEC 1~.1996 
r/- .65 dpm/cm2~0 +/-l.~~E-2 
+/-;:::, = ·:::·: 

+1-I.P;s 
+ i .. ~c.:._ - ... _._ . 

d p:n / ·:m2: ~) 
jp!T'/c~2: .14 +/-~23 

C FACTOR~!.OOOO . 

i'.:~; ~ (I 

i·~:::!; 0 

T!ME:06:~8:2S DATE:DEC i9.199~ 
-r/- ... ~5 · 
..:.. ~· .... ::: -; .. ~, 

. -· • i · .. ' ;j~m/>:::11::~~0 

-t-_.· --1 "u·:r~ ··· 2 
i-/--'l15 

~- - '.: c· .· ,_" \ , :: . ..! 

0 +/-.6"5 
NET~ 0 ~'-4. l4 
; : 7,~c-:·o·-=.- ~ .: • ,>~<>(: 

. , .. ,,..: .. - . r•l ' _ :=i(l 

d ;::'r. / ·:m:: ~ ~:~ 

d pr.! .I c:n2 : l.) 

.. 



--

.·._:' 

. ' ~~ ' .: 

.: r~ : 

.: __ · .• _; 

··.·e:· 
.. 

---· .. 

.· -- ~ 

·-· 

t"· 

. -.. 

'- .. -. _('· 

;;:_. 

C F:~CTOR: 1 

!!ME (Mj:.50 
NET: I) 

NET: 0 
C F~C!OR:.!. . 

·,-.r:.~- , 1 

·:::: 

-~ ;.: __ 

'"-:;::. 

··_.-; 

..· ... 

: .-... ~ c: 

-- .- ·-· .::. :: 

.:.. / ··-

·:-/-.. . 65 
..L/'"4.1.4 

_.·,(·.,· .. ·· . 
. . . ... ·-. ~--

~-/--.6': 

-- ' -· .:::. ! !,_J 

·: ... .,___ ·--· 

j .· -.!/ _, ... " 
- .) ... 

. .. . :• 

;:~ ·-- .T\: ..... ~-- ·." . __ ; 

'= /'t' 
_._ / .. ~ 

' .J.. .· 

T:~E:08:55:3~ DAT~:DEC 19.1996 
J;-/-,65 
+/-4. 14 

d p!-n / ;..:m2: (1 

dptll,.. Cin2: t) 

+/ .. -1:.·~·~E-2 
..1;-/- .. i:;,. 

TIME:CS:56:2~ DATE:DEC 19,1996 
d p:n l c;-n2: ~) 

-.. .:.: .. -.:;; . -·-

+ / -·-il • 7".7:;:: .... .::: 
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'·.!. 
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' . . ~' .. ,.. 
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.,.:. • I 
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\, ;.::~ 

;i .. . _:-· 

.... :.·-~ ~ 

·:;·; 

--- ,:-... _.: 

···:.::· r"!. 

-.:-:;_.;-·-:; .! •. _ _;. 

.·- • .!.(-. 

.•· ·-, ·-- --·-·.I 

...... r· . , ~-

. :·...-; ·. 

TIME rM-t_: !.0.27 
~')(H)()-_ NEr·: 973. i',. -
--,L -,.~. 
~-·: .. "J~T-~ 50. 0.::.. 

-. . _· .. 

':.·· 
·.,:: 

:-)._."' . 
. -")~~--(·; 7=79. 39 

... )(1 ·-· '· 
.... , . 

( -- \ ~~,,-. =-•t . :.~ • ,··· 

... ' ;::· :·_:· ~-

··.:: ..,,~ -~ --
' ·--· '· 

:':.= tr :_h.~- .-... r.:-;.; .. 

. , 
:1 ~ -·' 

:..• 

---~~ 

-IME:!2~19:37 ~A-E:JAN 04,1996 
~ _.18 ;Ci~ 4.~q ~'-1 

7c;s. ::.'2 

,.. . .:-. 
r-: _,_:- + .·· -·-. =i4 



-- 1L NE7: •. !.1 
362. NET; 3.59 

: . . C F AC"TOR: l 
~---~.'~+c:.--~~+/-8 ?c~--i - .. . ...- ... • ~·- .. 

.... i 

- .. 
!:... .. 

..r:~::::.;.;-, 

co::.! 

. , 
.-. -·- .. -·-r .. 

ROGRAM tt:1 

'; ' . .. !- ~:r-

RESET COUNT:100000. ALPHA 
SET TIME (M):.50 
IGH VOLTAGE:1300. 
ISC WINDOW:800. 
TART SAMPLE :1. 
TOP SAMPLE:100. 
RROR (SIGMA):1.96 
EPEAT tt:O 

EFF I C ( '1. ) : 29 • 91 
CROSTLK ('1.)118.~3 
BKGND (CPM)~ . 
EFF I C ( '1. ) : - . 
BKGND (CPM) 

KGD .. TIME ( M) 
OL(cm2):100 
LARM (dpm/V) 
SER EQUATION: 

AMPLE tt:1. TIME (M):.50 
ALPHA GROSS: 482. NET I 963.88 
BETA GROSS: 156. NET1 129.77 

I Jl 

' 
TIME:08:17:57 DATE:JAN 11,1996 
+/-86.06 dpaa/cm2a32.22 +/-2.87 
+/-~1.~0 dpm/cm2a3.34 +/-1.32 

GAMIWIA GROSS: 0 C FACT0Ra1.0000 
(f'' 

~,~.-e: tt:2. TIME (M):.~O TIME:08:18a41 DATE:JAN 11,1996 
ALPHA GROSS: 1. NET1 1.89 +/-3.92 dpm/cm2a6.31E-2 +/-.13 
BETA GROSSI 423. NET a 842.02 +/-80.63 . ds-/c~~t2121. 71 +/-2.07 
GAMMA GROSS: 0 C FACTOR:1.0000 

AMPLE tt:BKGNDTIME (M):10.00 TIME:08a29a04 DATE1JAN 11,1996 AI euA l'!!eru~o • .., ._leT. a· nne_.., ... ,_ ,.... .. __ , __ .,.~ nne:-~ ~~-t t"C'-? 



BKGNO (CPM):.20 
BKGND CCPM):2.~9 

,.... .. 

ROGRAM tt:1 

-. ··-·-·,·~-.-'-'·J·~....,...., 

RESET COUNT:100000. ALPHA 
SET TIME (M):.50 
IGH VOLTAGE:1300. 
ISC WINOOW:800. 
TART SAMPLE :1. 
TOP SAMPLE: 100. 
RROR (SIGMA):1.96 
EPEAT tt:O 

EFF I C ( 'X ) : 29 • 91 
CROSTLK (~):18.~3 
BKGNO (CPM):.20 
EFF I C C 'X ) : 38 • 78 
BKGND CCPM):2.59 

KGO TIME (M):10.00 
OL(cm2):100.00 
LARM (dpm/V):1000.00 
SER EQUATION: 

AMPLE tt:1. 
ALPHA GROSS: 0 

TIME (M):.~O TIME:09a07a09 OATE:JAN 11,1996 

~ ~=~::: ~-
AMPLE 
ALPHA 
BETA 
GAMMA 

tt:2. 
GROSS: 0 
GROSS: 0 
GROSS: 0 

AMPLE tt:3. 
ALPHA GROSS: 0 
BETA GROSS: 1. 
GAN1A GROSS: 0 

AMPLE 
ALPHA 
BETA 
GAMMA 

·, 
AMPLE 
ALPHA 
BETA 
GAMMA 

AMPLE 
ALPHA 
BETA 

~ '\ 
.... . 

AMJSLE 
ALPHA 
BETA 
GAMMA 

OMPtr:: 

tt:4. 
GROSSI 
GROSS: 
GROSS a 

··~GROSSI 
GROSS: 
GROSS a 

tt:6. 
GROSS: 
GROSS& 
GROSS: 

tt:7. 
GROSS a 
GROSS: 
GROSS: 

... R_ 

0 
3. 
0 

0 
~ .. 
0 

NET: 0 +1~.27. dpm/cm2:0 +1-9. NET: 0 +/-4.04 dpm/cm2t0 ·. +1-.10 C FACTOR:1.0000 

TIME CM)1.50 TIME:09a07:43 OATE:JAN 11,1996 NETa 0 +1-.27 dpm/cm2:0 +/-9.26E-3 NETa 0 +/-1.00 dpm/cm2:0 +/-2.~8E-2 C FACTORa1.0000 

TIME (M)a.SO TIMEa09a08a27 OATEaJAN 11,1996 

TIME 

TIME 

TTMr:: 

NET• 0 +1-.27 dpm/cm2a0 +1-9.26£-3 NET• 0 +/-4.04 dpm/cm210 +/-.10 C FACTORa1.0000 

TIMEa09a09a10 OATEaJAN 
+1-.27 dpm/cm2:0 
+/-4.04 dpm/cm2a0 

.0000 

11,1996 
+/-9.26E-3 
+1-.10 

TIME109:09:~4 OATEaJAN 11,1996 
+1-~27 dpm/cm2a0 +/-9.26E-3 1 1. +1-~.63 dpm/cm2:3.61E-2 +/-.14 C FACTOR:1.0000 

(M)a.SO TIME:09:10:.37 OATE:JAN 11,1996 NET: 0 +1-.27 dpm/cm2:0 +/-9.26E-3 NET: 3.40 +/-6.86 dpm/cm2a8.76E-2 +/-.17 C FACTOR:1.0000 

CM)a.~O TIMEa09:11:21 OATE:JAN 11,1996 NET a 0 +1-.27 . dpm/clll2a0 +/-9.26E-3 NET I 7.40 +/-8.82 dpm/cm2a.19 +1-.22 C FACTOR:1.0000 

(fill'. IIW\ TTM~enaet~•n• ftAT~eTA~ t t tao.&. 



-'~'" l;llnl.lwwi ~- 1'1~ I; v +t-4.04 dpm/cm2:0 +1-.10 3AMMA GROSS: 0 C FACTOR:1.0000 

ZIMPLE •• 9. TIME (M):.~O TIME:09:12:48 DATE:JAN 11,1996 
~LPHA GROSS a 0 NET: 0 +1-.27 dpm/cm2:0 +/-9.26E-3 GROSS: 3. NET a 3.40 +/-6.86 dpm/cm2:8.76E-2 +/-.17 ~A, GROSS: 0 -? C FACTOR a1. 0000 

·~""":" 

TI~-i-t)a.~o ~MPLE •:10. TIME:09:13:31 DATE a JAN 11,1996 ~LPHA GROSS: 0 -. - Ntra 0 +/-.27 dpm/cm2:0 +/-9.26E-3 .. 
3ETA GROSS: 4. '- HiET• .. :5.4<1- +1-7 .90 dpm/cm2: .13 +1-.20 3AMMA GROSS: 

~MPLE •:11. 
~LPHA GROSS: 
BETA GROSS: 
3AMMA GROSS: 

~MPLE •:12. 
~LPHA GROSS: 
BETA GROSS: 
.3AMMA GROSS: 

~MPLE •:13. 
~LPHA GROSS: 
BETA GROSS: 
3AMMA GROSS: 

~ 
R-~M ••1 

0 

TIME 
0 
2. 
0 

TIME 
0 
::s. 
0 

TIME 
1. 
1. 
0 

C' FRC'f0R'I1.0000 

CM):.~O TIME:09:14:1~ DATE:JAN 11,1996 NET: 0 +/-.27 dpm/c~a2:0 +/-9.26E-3 NET: 1.40 +/-~.63 dpm/cm2:3.61E-2 +/-.14 C FACTOR:1.0000 

(M):.50 TIME:09:14:59 DATE:JAN 11,1996 NET: 0 +/-.27 dPf11/cm2:0 +/-9.26E-3 NET: 3.40 +/-6.86 dpm/cm2:8.76E-2 +/-.17 
C FACTOR:1.0000 

(M):. 50 TIME:09:1~a~O DATE:JAN 11,1996 NET: 1.80 +/-3.92 dpm/cm2a6.01E-2 +/-.13. NET: 0 +/-4.11 dpmlc•2:0 +/-.10. 
C FACTORa1.0000 

RESET COUNT:100000. ALPHA 
SET TIME (M):.50 
IGH VOLTAGE:1300. 
ISC WINDOWaSOO. 
TART SAMPLE :1. 
fOP SAMPLE :100. 
RROR (SIGMA):1.96 
i::PEAT •:o 

EFFIC (X)a29.91 
CROSTLK (X)a18.:53 
BKGND (CPM)a. 
EFFIC (X): 
BKGND (CPM) 

KGD T·IME (M) 
OL ( ctn2 ) 11 • 00 
L.ARM (dpm/V) 
SER EQUATION . 

AMPLE •:1. 
ALPHA GROSS: 
BETA GROSS; 
GAMMA GROSS: 

TIME 
479. 
100. 
0 

~ 

CM)a.~O TIM£:09:26:43 DATE:JAN 11,1996 
NET: 9~7.80 +/-8~.79 dpm/cm2a3202.27 +/-286.83 
NET1 19.92 +/-42.31 dpm/cm2:,1.39 +/-109.11 
C FACTOR:1.0000 

~ : •:2. 
A.._·1A GROSS: 

TIME (M)a.~ TIMEa09a27:3:5 DATE:JAN 11,1996 

BETA GROSSI 
GAMMA GROSS: 

~-
403. 
0 

NETa 9.80 +/-8.76 dpm/cm2a32.76 +/-29.32 
NET1 801.~9 +/-78.71 dpm/cm2:2067.02 +/-202.98 
C FACTOR:1.0000 

AMPLES ABOVE ALARM LEVEL 

-4 
j 



ROGRAM 4t:1 
RESET COUNT:lOOOOO. ALPHA 
SET TIME CM):.~O 
IGH VOLTAGE:1300. 
ISC WINDOW:BOO • 

. ·SAMPLE :1-. 
· ... ,_. .dAMPLE: 100. 
RROR (SIGMA):1.96 

-cr---. 

EPEAT 4t:O ~· 
EFFIC (%) :29.91 -~-~-~;,:-

.... --:::-CROSTLK (%):18.~3 
BKGND (CPM):.20 
EFFIC (%) :38.78 
BKGND (CPM):2.5B 

KGD TIME (M):10.00 
0L(cm2):100.00 
LARM Cdpm/V):1000.00 
SER EQUATION: 

AMPLE tt:1. TIME (M):.~O 
ALPHA GROSS: 0 NET1 0 

TIHE:09:4313B DATE:JAN 11,1996 
+/-.27 dpm/cm2:0 +/-9.26E-3 BETA GROSS: 2. NET: 1.42 +/-5.63 dpm/cm2:3.66E-2 +/-.14 GAMMA GROSS: 0 

AMPLE 4t:2. TIME 
ALPHA GROSS: 0 
BETA GROSS: 2. 
GAMMA GROSS: 0 

AMPLE th3. TIME 
A•~-~ GROSSI 0 ' f.~ ' '~ GROSSI 1. Glll~~ GROSSI 0 

AMPLE 4t:4. TIME 
ALPHA GROSSI 0 
BETA GROSSI 1. 
GAMMA GROSS:. 0 

/ --

ROGRAH 4tll 

C FACTOR:1.0000 

(H):.~ TIME:09144:21 DATE1JAN 11,1996 NET I 0 +/-.27 dpm/cm2:0 +/-9. NET1 1.42 +/-~.63 dpm/cm213.66E-2 +/-.1 C FACTOR:1.0000 

' (M)I.~ TIME109a4~10~ DATE:J~ 
NET I 0 +1-.27 d~/cm210 
NET I 0 +/-4.04 dpt~/cm210 
C FACTOR:1.0000 

(M):.SO TIHE10914~156 DATE:JAN 
NET1 0 +1-.27 d~/cm210 
NET: 0 +/-4.04 dpm/cm210 
C FACTOR:1.0000 

' 

11,1996 
+/-9. 
+/-.10 

11,1996 
+/-9.26E-3 
+/-.10 

RESET COUNT:100000. ALPHA 
SET TIME (M)I.SO 
IGH VOLTAGE:1300. 
I""'"' 'I I NDOW 1 BOO. 
i,._.: SAMPLE :1. 
TOP SAMPLE:100. 
RROR CSIGHA)a1.96 
EPEAT thO 

EFFIC (X):29.91 
CROSTLK (X)118.53 
R~~Nn tr.PM\!_?n. 



BKGND ( CPf'O : 2. !\8 
<130 TIME (M):10.00 
JL ( cm2 ) : 100 • 00 
_ARM (dpm/V):100.00 
3ER EQUATION: 

~-:, .. ,, 

:l 4t:1. 
~ti"HA 

. TIME (M)a.!\0 TIME:14:17:46 OATEaJAN 19,1996 

3ETA 
3AMMA 

~MPLE 
~LPHA 
BETA 
3AMMA 

AMPLE 
ALPHA 
BETA 
GAMMA 

GROSSe 
GROSS: 
GROSS: 

486. ~~- 971.80 +/-86.41 dpm/cm2a32.49 +/-2.89 
139. :_ ~ 9~-.33 +/-48.92 dpm/c:m2:2.45 +/-1.26 0 · ..,~,trAcTOR 11. 0000 

Tt~ :(~.SO·::'· TIME:14118:30 DATE:JAN 19,1996 tt:2. 
GROSS: 
GROSS: 
GROSS: 

e. 
415. 
0 

4t:BKGNDTIME 
GROSS: 3. 
GROSS: 39. 
GROSS: 0 

NET: 1!\.80 +/-11.09 dpm/c:m2:.!\2 +/-.37 
NET: 824.48 +/-79.88 dpm/cm2121.26 +/-2.06 
C FACTOR:1.0000 

(M):10.00 TIME:14:28a45 DATE:JAN 19,1996 
NET1 .10 +/-.43 dpm/cm2a3.34E-3 +/-1.46E-2 
NET: 1.29 +/-1.!\S dpm/cm2:3.33E-2 +/-4.07E-2 
C FACTORa48002576 

BKGND (CPM): .30 
BKGND (CPM):3.90 

TIME ~MPLE 

~LPHA 
BETA 
3AMMA 

4t:3. 
GROSS: 0 
GROSSI 0 
GROSS: 0 

(M): .50 TIM£:14:29:29 DATE:JAN 19,1996 -1-••. ~., '.b-
NETa 0. +/-.33 dpm/cm2a0 +/-1.1 :~~-

AMPLE 4t:4. 
Ai:.:ftt.f GROSS : 
~:.:GROSS: 

-~ G _.~'ti GROSS : 

AMPLE •:5. 
ALPHA GROSS: 
BETA GROSSI 
GAMMA GROSSI 

AMPLE •:6. 
~LPHA GROSSI 
BETA GROSSI 
3AMMA GROSSI 

~MPLE *:7. 
ALPHA GROSS: 
BETA GROSS: 
GAMMA GROSS: 

AMPLE •:e. 
ALPHA GROSS: 
BETA GROSSI 
GAMMA GROSSI 

0 
0 
0 

0 
1. 
0 

0 
0 
0 

AMPLE 
ALPHA 

~-. 

•• 9. 
GROSSI 1. 
GROSSI 0 
GROSS: 0 

AMPLE *:10. 
ALPHA GROSS: 0 
BETA GROSSI 3. 
GAMMA GROSSI 0 

TIME 

TIME 

TIME 

TIME 

NET: 0 +/-1.22 dpm/c:m2:0 +/-3.1~~~f1[ 
C FACTOR11.0000 

(M)a.50 TIMEa14a30:12 DATE1JAN 19,1996 
NET a 0 +/-.3~. dpm/cm2a0 : +/-1.1 
NET a 0 +/-1.22 dpm/cm2a0 +/-3.16E-2 
C FACT0Ra1.0000 

(M):.50 TII'1E114a30a56 DATE:JAN 19,1996 
NET: 0 +/-.33 dpm/cm210 +/-1.13E-2 
NET a 0 +/-4.10 dpm/cm2a0 +/-.10 
C FACTOfh 1.0000 

(111)1.50 TIMEa14a31a39 DATEaJAN 19,194P6 
NET a 0 +1-.33 dpt~/cm2a0 +I-1.13E-2 
NET a 0 +1-1.22 dpm/cm2a0 +/-3.16E-2 
C FACTOR 11.0000 

TIME114a32a23 DATE1JAN 19,1996 
+/-.33 dpm/c:m2:0 +/-1.13E-2 
+/-1.22 dpm/c:m2a0 +/-3.16E-2 ·.oooo 

TII'1E114a33:06 DATEaJAN 
+/-.33 dpm/cm2a0 
+/-~10 dpm/cm2a0 

C FACTORa1.0000 

19,1996 
+/-1.13E-2 
+/-.10 

(M)a.50 TIMEa14l33a50 DATEaJAN 19,1996 
NET1 1.70 +/-3.93 dpm/cm2a!\.68E-2 +/-.13 
NETa 0 +1-1.42 dpm/cm2a0 +/-3.67E-2 
C FACTOR11.0000 

TIME (M)a.50 TIMEa14a34a33 DATEaJAN 19,1996 
NET1 0 +/-.33 dpm/cm2a0 +/-1.13E-2 
NETa 2.09 +/-6.8~ dpm/cm2a!\.41E-2 +/-.17 
C FACTOR 11.0000 

~-



3ETA GROSSI ~- NET: 6.10 +1-8.8~ dpcn/c:m2~ .1~ +1-.22 
3AMMA GROSS: 0 C FACTORa1.0000 

AMPLE tt:12. TIME (M):.:SO TIME:14:36:00 DATEaJAN 19,1996 
ALPHA GROSS: 0 NET: 0 +/-.33 dpm/c:m2:0 +/-1.13E-2 
B_~TA GROSS: 2. NET: 9.99E-2 +/-:5.67 dpm/c:m2:2.:S7E-3 +/-.14 

~ GROSS: 0 C FACTORa1.0000 

AMPLE 4t:13. T I 1'1E, .. U1 ) 1 • ~() - TIME:14:36:44 DATE:JAN 19,1996 
ALPHA GROSS: 1. . NE'li. 1 •. r.o +t-3. 93 dpm/c:m2:~.68E-2 +/-.13 
BETA GROSS: 2. ~1.NE;Ir 0 : . +/-:S. 72 dpm/cm2:0 +/-.14 
GAMMA GROSSI 0 ~e rAtTdAr1.oooo 

AMPLE tt:14. TIME (M):.:SO TIME:14:37:28 DATE:JAN 19,1996 
ALPHA GROSS: 0 NET I 0 +/-.33 dpm/cm210 +/-1.13E-2 BETA GROSS: 4. NET: 4.10 +/-7.93 dpm/c:ID2: .10 +/-.20 GAMMA GROSS: 0 C FACTORal.OOOO 

AMPLE 4t:1:S. TIME ( M) :. :SO TIME:14a38:12 DATE:JAN 19,1996 
ALPHA GROSS: 0 NET a 0 +/-.33 dpm/c:m2a0 +/-1.13E-2 
BETA GROSS: 0 NET: 0 +/-1.22 dpm/clft2:0 +/-3.16E-2 
GAMMA GROSSI 0 C FACTOR:1.0000 

AMPLE tt:16. TIME (M):.~O TIMEa14a38:~~ DATEaJAN 19,1996 
ALPHA GROSSI 0 NET I 0 +/-.33 dp1D/cm2:0 +1-1. 
BETA GROSSI 0 NET: 0 +/-1.22 dpm/cm2a0 +1-3. 
GAMMA GROSS: 0 C FACTORa1.0000 

AMPLE tt: 17 •. TIME (M):.:50 TIMEa14a39:47 OATEaJAN 19,1996 
ALPHA GROSSI 0 NET a 0 +/-.33 dpm/cm2a0 +/-1. 
BETA GROSSI 4. NET: 4.10 +1-7.'93 dpM/C-~1-1:0 +I-. 
p~~ GROSSI 0 C FACT0Ra1.0000 ',·;;.! 

~>$' """. 

r 
~. .AM 4t: 1 
R SET COUNTa100000. ALPHA 
'SE TIME C M ) : • ~0 
!ISH VOLTAGEa1300. 
•ISC NDOW:800. 
TART MPLE :1. 
;TOP SAM E 1100. 

,. , 



c.rr- 11.. 'loJ :..:;-, .>t~ 

CROSTLK (X) : 18 ~ ~3 
BKGNO (CPM):.20' 
EFFIC (%):38.78 
BKGNO CCPM):2.58 

KGO TIME (M):10.00 
r·- ·l2 >: 100 .oo 
L.,. . (dpm/V): 1000.~ 
SER EQUATION: 

-~ ........ 

AMPLE 
ALPHA 
BETA 
GAMMA 

tt: 1. / 
GROSS: .d 
GRossr'es. 

f~~--~~~ TIME:15:03i54_ DATE:JAN 19,1996 
NET: o· +t-.27 dpiia-t-c.m21o +t-9.26E-3 

GRO~: 0 
NET: 167.42 +/-36.1~ dpm/cm~t~.31 +1-.93 C FACTOR :1.0000 -... .... , 

// 
:2. 

GROSS: 0 
GROSS: 16. 
GROSS: 0 

TIME (M): .50 TIME:15104:3B DATE:JAN ~ 
NET: 0 +1-.27 dpm/cm2:0 +/~~6E-3 

ROGRAM tt:1 
'RESET COUNT:100000. 
'SET TIME (M): .~0 
JIGH VOLTAGE: 1300. 
ISC WINOOW:800. 
TART SAMPLE :1. 
TOP SAMPLE: lug~ 
RROR (SIGMA) 
EPEAT tt:O 

EFF.IC ('X) : 
CRO.STL K ( 'X 

, BKGND CCPI"O 1 
EFF I C C 'X) : 38 • 78 

: BKGNO (CPM) 13.62 
KGO TIME (M):10.00 
'OL C cm2) : 100. 00 
LARM (dpm/V):lOOO.OO 
IS~ EQUATION: 

NET: 29.42 +/-1~.71 dpm/cm2:.75 +/-.40 C FACTOR:1.0000 

ALPHA 

;4._ • ._c: * : 1 • TIME (M):.50 TIME:15109:31 DATE:JAN 19,1996 
+/-6.87E-3 
+/-.3S 

ALPHA GROSS: 0 
BETA GROSSI 12. 
GAMMA GROSSI 0 

;AMPLE tt:2. 

NET1 0 +1-.20 d~/cm210 
NET: 20.38 +/-13.63 dpmlc•2a.S2 
C FACTOR11.0000 

TIME (M) 1.50 TIME:1SI10a1S DATEaJAN 19,1996 ...... ~- .... -- .... __ 1 __ -._,.. 



3A,..,A GROSS: 0 C FACTORa1.0000 

:.MPLE tt:3. TIME (M):.,O TIME:1~:10:~8 DATE:JAN 19,1996 
ALPHA GROSS: 0 NET: 0 +1-.20 dpm/cm2:0 +/-6.87E-3 BETA GROSS: 6. NETa 8.38 +/-9.67 dpm/cm2:.21 +/-.24 GAMMA GROSS: 0 C FACTOR:l.OOOO 

,.., • -E tt:4. 
ALPHA GROSS: 0-

TI~•-•·SO TIME:15:11:42 DATE:JAN 19,1996 
:~NETt 0 +/-.20 dpm/cm2:0 +/-6.87E-3 BETA GROSS: 3. 

GAMMA GROSS: 0 
... _.-~~J-tT•. 2:-38 +/-6.89 dpm/cm2:6.13E-2 +/-.17 .. ~~-C -,FAC'f(]f{:.J,. 0000 

. ~"-- . -~~~ .. ;.~~·-:·'!II ·-:; :~~ ~ -_ .... 

AMPLE tt:5. TIME CM):.:50 TIME:1~:12:2:5 DATE:JAN 19,1996 ALPHA GROSS: 0 NET: 0 +1-.20 dpm/cm2:0 +/-6.87E-3 BETA GROSS: 3. NET: 2.38 +/-6.89 dp•lcm2:6.13E-2 +/-.17 GAMMA GROSS: 0 C FACTOR:1.0000 

AMPLE tt:6. TIME (M):.,O TIME:1,:13:08 DATE:JAN 19,1996 ALPHA GROSS: 0 NET: 0 +1-.20 dpm/cm2:0 +/-6.87E-3 BETA GROSS: 3. NET: 2.38 +/-6.89 dpm/cm2:6.13E-2 +1-.17 GAMMA GROSS: 0 C FACTOR:1.0000 

AMPLE tt:7. TIME (M):.:50 TIME:1:5:13:'2 DATEtJAN 19,1996 ALPHA GROSS: 0 NET: 0 +1-.20 dpm/cm2:0 . +/-6.8?8-~-;r BETA GROSS: 2. NET1 .38 +/-:5.66 dpm/cm219. 79E-3 +1-.14 . · · GAMMA GROSS: 0 C FACTOR11.0000 

AMPLE tt:B. 
ALPHA GROSS: 0 
BETA GROSS: 2. 
GAMMA GROSS: 0 

TIME (M):.:50 TIMEr1:5:14:43 DATE1JAN 19,1996 

-:. 

ROGRAM tt:1 
RESET COUNTt 
SET T-IME (M) 
IGH VOLTAGE• 
Isc·· WINDOW I 
TART SAMPLE 
TOP SAMPLE1100. 
RROR CSIGMA)a1.96 
EPEAT *:0 

EFFIC (X)a29.91 
CROSTLK (X)t18.:53 

CqND CCPM):.11 
I C C X ) : 38 • 78 

dND CCPM):3.62 
KGD TIME (M):lO.OO 
OL(cm2)a100.00 
LARM Cdpm/V):100.00 
SER EQUATION: 

NET: 0 +1-.20 d~/cm2a0 +1-6. 
NET1 .38 +/-:5.66 dpm/cm2a9.79E-3 +1-. 
C FACTORa1.0000 

·. 



. "- . • , -....~ • ,.,., • ,... , -at' 7 • oa Cpiii/Cm..:::"'.~"'i +/-1.28 GAMMA GROSS: 0 C FACTOR:1.0000 

AMPLE tt:2. TIME (M):.50 TIME:08:40:39 DATE:FEB 06,1996 
ALPHA GROSS: 13. 
BETA GROSS: 398. 
~·' GROSS: 0 

NET: 2~.89 +/-14.13 dpm/cm2:.86 +1-.47 
NET: 787.58 +/-78.25 dpm/cm2:20.30 +/-2.01 
C FACTORa1.0000 

.. 
AMPLE tt:BKGNDTIME ~~~.00 TIME:08:50:53 DATE:FEB 06,1996 
ALPHA GROSS: 0 
BETA GROSS: 32. 
GAMMA GROSS: 0 

NITa 0 +1-.20 dpm/cm2:0 +/-6.87E-3 . _.J 0 : +/-1.61 dpm/cm2:0 +/-4.17E-2 c FAc~a48oo2~76 
BKGND CCPM) :0 
BKGND CCPM):3.20 

AMPLE tt:3. 
ALPHA GROSS: 1. 
BETA GROSS: 2. 
GAMMA GROSS: 0 

AMPLE 
ALPHA 
BETA 
GAI'IMA 

•:4. 
GROSS: 0 
GROSS: 1. 
GROSS: 0 

AMPLE ·=~· 
ALPHA GROSS: 0 
BETA GROSS: 3. 
GAMMA GROSS: 0 

;~~ •:6. 
P. ~u GROSS: 0 
ahH"" GROSSI 2. 
GAMMA GROSSI 0 

:AMPLE tt:7. 
ALPHA GROSS: 0 
BETA GROSSI· 1. 
GAMMA GROSSI 0 

AMPLE *•B. 
ALPHA GROSSI 0 
BETA GROSS: 4. 
GAMMA GROSS: 0 

:AMPLE tt:9. 
ALPHA GROSS: 
BETA, GROSS: 
GAMMA GROSS I' 

iAMPLE •: 10. 
ALPHA GROSSI 0 
BETA GROSS: 1. 
GAMMA GROSSI 0 

'ZM LE ••11. 
' GROSS: 0 

,. GROSS: 2. 
GAMMA GROSSI 0 

iAMPLE • :12. 
ALPHA GROSSI 0 
BETA GROSS: 2. 

TIME (M):.~O TIME:08:~1:37 DATE:FEB 06,1996 

TIME 

TIME 

TIME 

TIME 

NET: 2.00 +/-3.92 dpfl/cm2:6.6BE-2 +/-.13 
NET1 .42 +/-~.69 dpmlc•2:1~10E-2 +/-.14 
C FACTOR:1.0000 

CM):.50 TIME10Ba52:20 DATE:FEB 06,1996 
NETa 0 +1-0 dpm/cm2:0 +/-0 
NET: 0 +/-4.07 dpm/cm210 +/-.10 :, .•. 
C FACTOR: 1.0000 ~ .. 

(M):.50 TIME:OB:~3:04 DATE1FEB 06,1996 
NET: 0 +1-0 dpm/cm2a0 +/-0 
NET: 2.80 +/-6.87 dpm/cm2a7.22E-2 +/-.1 
C FACTOR:1.0000 

(M)a.~O TIMEa08a~3i47 DATE1FEB 06,1996 
NET1 0 +1-0 dpm/cm2:0 +1-o 
NET: .79 +/-~.6~ dpm/cm2a2.06E-2 +/-.14 
C FACTOR:1.0000 

(M):.~O TIME:OBa~4:31 DATEaFEB 
NET1 0 +1-0 dpm/cm2a0 
NETa 0 +/-4.07 dpm/cm2a0 
C FACTOR: 1 • 0000 

06,1996 
+1-0 
+/-.10 

TIME (M) 1. ,0 
NET: 0 
NET1 4 • ..80 

TIMEa08a,,:14 DATE:FEB 
+1-0 dpm/cM2aO 
+/-7.91 dpm/ca2a.12 

06,1996 
+1-o 
+/-.20 .oooo 

TIMEa08a5~:~7 DATEaFEB 
+1-0 dpm/cm2:0 
+1-7.91 dpm/cm2a.12 

.oooo 

TIM~OB:~6:41 DATE:FEB 
+1-o dpm/cm2:0 

NET1 0 +1-4.07 dpm/cm2:0 
C FACTOR:1.0000 

06,19496 
+1-0 
+/-.20 

06,1996 
+1-o 
+/-.10 

TIME (M)a.~ TIME:OB:~7:24 DATEaFEB 06,1996 
NET1 0 +1-0 dpm/cm2a0 +/-0 
NETa .79 +/-~.6~ dpe/cm2a2.06E-2 +/-.14 
C FACTOR:1.0000 

TIME (M) 1. ~0 

NET: 0 
NET: .79 

TIME:OB:~:OB DATEaFEB 06,1996 
+1-0 dp•lc•2a0 +/-0 
+/-~.6~ dpm/cm2a2.06E-2 +/-.14 ---

,,, , 



... ·-. 
~LPHA GROSS: 
BETA GROSSI 
3AMMA GROSSI 

AMPLE •:14. 
r- '\ GROSS: 

"""~ GROSS: 
3AMMA GROSSI 

AMPLE •:15. 
ALPHA GROSSI 
BETA GROSS: 
GAMMA GROSS: 

AMPLE ••16. 
ALPHA GROSS: 
BETA GROSS: 
GAMMA GROSS: 

AMPLE •:17. 
ALPHA GROSS: 
BETA GROSS: 
GAMM GROSS: 

AMPLE •=18. 
ALPHA GROSS a 
BETA GROSSI 
GAMMA GROSS: 

AMPLE •:19. 
~ GROSS: 
t -~:1 GROSS 1 
~f1A GROSSI 

AMPLE •:20. 
ALPHA GROSS: 
BETA GROSS a 
GMMA GROSS: 

AMPLE •=21. 
ALPHA GROSSI 
BETA GROSS: 
GAf11'1A GROSSI 

AMPLE ••22. 
ALPHA GROSS 
BETA: GROSSI 
GAMMA GROSS 

1. 
4. 
0 

0· 
0 
0 

o-· 
1. 
0 

0 
6. 
0 

0 
1. 
0 

0 
1. 
0 

0 
2. 
0 

0 
4. 
0 

0 
0 
0 

\ I I I •• ...,....,; I .1.1"11;, i \,IQ I .;JQ I .;JJ. UMIC.I~I:..D V0 9 .1."1"10 

1 
NET: 2.00 +/-3.92 dpm/c:m2:6.68E-2 +/-.13 ,, ... NET: 4.42 +/-7.95 dpm/c:m2: .11 +1-.20 C FACTOR:1.0000 

TIME <M>:.~o TIME:08:59a35 OATE:FEB 06,1996 NET I 0 +1-0 dpm/c:m2:0 +1-0 :NETa 0 +/-1.10 dpm/c:m2:0 +I-2.8~E-2 ~~~- FACTORa1.0000 
~' .. 

TiJJE~ .. oo t,·.eo TIME:09:00:18 OATEaFEB 06,1996 ·'f.'···. NIET;,o-~ . +1-0 dpm/c:m2:0 +1-0 NET: 0 +/-4.07 dpm/c:m2:0 +/-.10 C FACTORa1.0000 

TIME (M)a.50 TIHE:09a01a01 DATE:FEB 06,1996 NET: 0 +1-0 dpm/cm2a0 +1-0 NET: e.eo +/-9.66 dptn/cm2: .22 +/-.24 C FACTOR:1.0000 

TIME (M):.~O TIME:09:01a4S DATEaFEB 06,1996 
NET: 0 +1-0 dpm/an2a0 +1-0 
NET: 0 +/-4.07 dpm/cm2:0 +/-.10 C FACTOR:1.0000 

TIME CM):.~O TIME:09:02a28 OATEaFEB 06,1996 NET: 0 +1-0 dpm/cm2a0 +1-0 NET: 0 +/-4.07 dpm/cm210 +1-. C FACTOR :1 • 0000 

TIME (M)a.:W TIME109a03a12 DATE1F~ 06,1996 NET I 0 +1-0 dpm/cm2.10 +1-0 NET: .79 +/-S.6S dpm/cm2a2.06E-2 +1-.14 C FACTORa1.0000 

TIME CM):.:W TIME:09:03:5S DATEaFEB 06,1996 NET I 0 +1-0 dp•lc•2a0 +1-0 NET a 4.80 +/-7.91 dpm/c•2• .12 +1-.20 C FACTOfh 1. 0000 

TIME (M)I.~ TIP1Ea09:04139 DATEaFEB 06,1996 NET a 0 +1-o dpa/c82a0 +t-o NET a 0 -+1-1.10 dpa/aQaO +/-2.8S£-2 C F~Tqlh 1.0000 

TIME109:0S:30 DATEaFEB 06,1996 
+1-o dpm/cm2a0 +/-0 
+/-6.87 dpm/cm217.22E-2 +/-.17 .oooo 



- - --- ----· ... 

ROGRAM tt:1 
RESET COUNT:10000. 
SET TIME CM):10.00 
IGH VOLTAGE:1300. 
ISC WINDOW:SOO. 
TART SAMPLE :1. 
TOP SAMPLE:100. 
RROR CSIGMA):1.96 
EPEAT tt:O 

EFFIC ('r.) :29.91-
CROSTLK C Y.) a.•-'::ll 
BKGND CCPM) 
EFFlC ('Y.): 
BKGND CCPM) 

KGD,TIME (f1) 
OL C cm2 ) : 100 • 
LARM (dpm/V):100. 
SER EQUATIONa 

AMPLE tt:1. 
ALPHA GROSS: 
B~l"A GROSS: 
rr'"~ '\ GROSS: 
\ 

AMPLE 
ALPHA 
BETA 
GAMMA 

tt:2. 
GROSS: 
GROSS: 
GROSS: 

TIME 
10000. 
2263. 
0 

TIME 
~~-
8192. 
0 

--- .. .. 
:-· 

ALPHA 

CM)a9.77 TIMEa08a19a39 DATEaFEB 14,1996 
NET1 1023.04 +/-20.0~ dp•lcm2a34.20 +1-.67 
NET: 38.34 +(-10.30 dpm/cm2a.98 +1-.26 
C FACTOR:1.0000 

CM):10.00 TIME:08:291~4 DATE1FEB 14,1996 
NET: ~.39 +/-1.46 . dpm/cm2a.18 +/-4.90E-2 
NET: 814.68 +/-17.78 dpm/cm2121.00 +1-.4~ 
C FACTOR:1.0000 

A ....... , .- ..1.1.- ftV,_..,ft ..... .. PI!- I W' - • ..._, A.A 



GAMMA GROSSI 0 

BKGND ( CPM) : .10 
BKGND CCPM):3.30 

C FACTOR:24001288 
~, 

, 
b¥1 

TIP£ 01) 110.00 TIME:OS:50:~1 DATE:FEB 14,1996 .s.,._ ~~ ~.E *:4. 
--' GROSS: Bl...,.. GROSS: 

GAMMA GROSS: 

2. 
33. 
0 

~M-tt:1 
·~~ COUNT:10000. 
·SET TIME C M ) : • 50 
!IGH VOLTAGE: 1300. 
'ISC WINDOW:800. 
TART SAMPLE :1. 
;TOP SAMPLE: 100. 
RROR CSIGMA):1.96 
EPEAT *:0 

EFF I C ( X ) 1 29 • 91 
CROSTLK CX):1B.53 
BKGND (CPM):.11 
EFFIC (X):3B.7B 
BKGND (CPM) 

KGD TIME (M) 
OL ( Cll)2 ) : 100 • 
LAR1'1 ( d pm/V) . 
SER.. EQUATIUNI~ 

NElfa .J.O- +1-.33 dpm/cm2:3.34E-3 +/-1.13E-2 j'C NETt 0 +/-1.59 dpm/cm2:0 +/-4.10E-2 C. FACTOR:1.0000 

ALPHA 

AMPLE 
ALPHA 
BETA 
GAMMA 

tt:1. 
GROSSI 
GROSS: 

TIME CM)a.50 TIM~OBt37:26 DATE:FEB 16,1996 507. NET: 1013.89 +/-88.26 dpm/cm2:33.B9 +/-2.95 102. NET1 12.50 +/-42.85 dpm/cm2a.32 +/-1.10 GROS$1 0 C FACTOR:1.0000 

AMPLE tt:2. TIME (M):.50 TIME:OBa3B:10 DATE:FEB 16,1996 ,...q 
GROSS: 2. NET a 3.89 +/-5.54 dpta/cm2a .13 +/-.18 

~-- GROSS: 416. NET: 827.65 +/-79.96 dpm/cm2a21.34 +/-2.06 GAMMA GROSSI 0 C FACTOR11.0000 

.AMPLE tt:BKGNDTIME CM)a10.00 TIMEaOBa4Ba25 DATE:FEB 16,1996 ALPHA GROSS: 0 NET: 0 +1-.20 d~lc•2:0 +I-6.87E-3 BETA GROSSI 29. NET: 0 +/-1.58 dpm/cm2a0 +I-4.0BE-2 t::.6IWIIWI.6 r.::Dnc::c::i. n r ~.arTnD.?Annt?Da 

I 
I 



BKGNO ( CPM ) : 2 • 90 

"'-~ AMPLE #:3. TIME (M):.SO TIME:08:49:09 DATE:FEB 16,1996 ALPHA GROSS: 0 NET: 0 +1-0 dpm/cm2:0 +1-0 BETA GROSS: 1. NET: 0 +/-4.0~ dpm/cm2a0 +/-.10 
~A GROSS: 0 C FACTOR:1.0000 

A)it->L..E #:4. Til£. CM): .~0 TIME:08:49:~2 DATE:FEB 16,1996 ALPHA GROSS: 0 _.t NETa 0 +1-0 dpm/cm2a0 +1-0 BETA GROSS: 2. . :. : NliT.a 1.. Ott +/-5.64 dpm/cm2:2.83E-2 +/-.14 
GAMMA GROSS: 0 C FAc1'tifh1. 0000 

AMPLE #:5. TIME (M):.SO TIME:08:~0:36 DATE:FEB 16,1996 
ALPHA GROSS: 0 NET: 0 +1-0 dpm/cm2:0 +1-0 
BETA GROSS: 6. NET: 9.10 +/-9.6~ dpm/cm2a.23 +/-.24 GAMMA GROSS: 0 C FACTOR:1.0000 

AMPLE #a6. TIME (M):.SO TIME:08:51a19 DATEaFEB 16,1996 
ALPHA GROSS: 0 NET a 0 +1-0 dpm/cm2&0 +1-0 BETA GROSS: 2. NET: 1.09 +/-~.64 dpm/cm2:2.83E-2 +/-.14 GAMMA GROSS: 0 C FACTOR:1.0000 

AMPLE #:7. TIME (M):.SO TIME:OSa52:03 DATE:FEB 16,1996 
ALPHA GROSS: 0 NET: 0 +1-0 dpa/cm2:0 +1-0 
BETA GROSSI 1. NET: 0 +/-4.05 dPM/cm210 +/-.1 
GAMMA GROSS: 0 C FACTOR:1.0000 

AMPLE #:8. TIME CM):.SO TIME:08a~2:46 DATEaFEB 16,1996 
ALPHA GROSS: 0 NET: 0 +1-0 dpm/cm2a0 +1-0 BETA GROSS: 0 NET: 0 +/-:-1.0~ dpm/caa2a0 +1-2. 
G,J*~~ GROSSI 0 C FACTOR:1.0000 
! .. o'! 
~,.,,d:£ #:9. TIME (M):.~O TIME:OBa~3:30 DATE:FEB 16,1996 
ALPHA GROSS: 0 NET: 0 +1-0 dp•lcm2a0 +1-0 
BETA GROSS: 2. NET: 1.09 +/-~.64 dpm/cm2a2.B3E-2 +/-.14 
GAMMA GROSS: 0 C FACTOR:1.0000 

AMPLE #110. TIME CM):.~O TIME:OBI~4113 DATE1FEB 16,1996 
ALPHA GROSS: 0 NET1 0 +1-o dpm/ca2a0 +1-o BETA GROSS: 0 NET a 0 +1-1.0~ dptn/ca2a0 +/-2.72E-2 GAMMA GROSS: 0 C FACTOR11.0000 

AMPLE th11. TIME TIMEa08:54a~7 DATE1FE8 16,1996 ALPHA GROSS: +1-0 dpm/CIR210 +1-0 BETA GROSSI +/-~.64 dPMICM212.83E-2 +/-.14 GAMMA GROSS:. .oooo 
AMPLE #:12. TIME:08:55140 DATEaFEB 16,1996 
ALPt-M GROSS& +1-0 dpm/cm2aO +1-0 
BETA GROSSI +/-1.0~ dpm/ca2:0 +I-2.72E-2 
GAMMA GROSSI 0 .oooo ' AMPLE #:13. TIME (P1):.~0 TIME:0Ba~6:24 DATE:FEB 16,1996 
ALPHA GROSSI 0 NET: 0 +1-o dpm/cm2:0. +1-0 
BETA GROSS: 3. NET a 3.10 +/-6.87 dpm/cm217.99E-2 +/-.17 
GAMMA GROSS& 0 C FACTORa1.0000 r 

TIME (M) 1. ~0 TIMEaOB:57:0B DATE1FEB 16,1996 A - #:14. ..., .. 
ALPHA GROSS: 0 NET a 0 +1-0 dpm/cm2:0 +1-0 
BETA GROSS: 3. NET1 3.10 +/-6.87 dpm/c~I7.99E-2 +/-.17 
GAMMA GROSSI 0 C FACTOR 11.0000 

AMPLE #a1~. TIME (M)I.SO TIME:OB:~71~1 DATEaFEB 16,1996 
41 P!-16 R~n~~· 1 - NI='T• ?_nn •/-~_0? rinm/~•?•~-AAI='-? +/--1~ 



"- • rtW t WI\ • .. a VVVV 

~MPLE tt:16. TIME ( M):. 50 TIM£:08:~8:3~ DATE:FEB 16,1996 
~LPHA GROSS: 0 NET: 0 +/-0 dpm/c:m210 +1-0 '" BETA GROSS: 5. NET: 7.10 +/-8.82 dpm/c:m2: .18 +/-.22 3AMMA GROSS: 0 c FACTOR:1.0000 - .,.,, 

- tt:17. TI~~U•t) I • ~ TIME:08:59:18 DATE:FEB 16,1996 ~'J',., ' 

-·· :·:~~f£1"· 0 +/-0 ~LPHA GROSS: 0 dpm/cm2:0 +1-0 
BETA GROSS: 2. .To.l.O'I +/-~.64 dpm/c:m2:2.83E-2 +/-.14 
3AMMA GROSS: o- _J. _· ;~ . -~ ~-,FACTaRI1 • 0000 

AMPLE tt:18. TIME 01):. ~ TIME:09:00102 DATE:FEB 16,1996 
ALPHA GROSS: 0 NET: 0 +1-0 dpm/c:m210 . +1-0 
BETA GROSS: 2. NET: 1.09 +/-~.64 dpm/cm2:2.83E-2 +/-.14 GAMMA GROSS: 0 c FACTOR:1.0000 

AMPLE .. :19. TIME (M):.50 TIM£:09:00:4~ DATE1FEB 16,1996 
ALPHA GROSS: 0 NET: 0 +1-0 dpm/ c:m2: o· +1-0 
BETA GROSS: 2. NET: 1.09 +/-~.64 dpm/cm2•2.83E-2 +/-.14 GAMMA GROSS& 0 C FACTOR:1.0000 

AMPLE tt:20. TIME (M)I.~O TIME:09:01:29 DATE:FEB 16,1996 
ALPHA GROSS: 0 NET: 0 +/-0 dpm/c:m210 +1-0 BETA GROSS: 1. NET: 0 +/-4.0:5 dpm/cm210 +1-.1 GAMMA GROSS: 0 C FACTOR11.0000 

AMPLE tt:21. TIME (M):.50 TIM£109:02113 DATEaFEB 16,1996 ALPHA GROSS: 0 NET: 0 +1-0 dp•lc:m2:0 +1-0 BETA GROSSI 3. NET1 3.10 +/-6.87 dpm/c:m217.99E-2 +/-.1 
GAMMA GROSS: 0 C FACTOR: 1. 0000. .. 
~ 

TIME:09:03104 DATE1FEB- 16,1996 
"'"'~- tt:22. TIME (111)1.50 L ,; .~,~ 

~f~ GROSS: 0 NET1 0 +1-0 dpaalc:•2•0 +1-0 
BETA GROSS: 2. NET1 1.09 +/-5.64 dpm/cm2:2.83E-2 +/-.14 GAMMA. GROSS: 0 C FACTOR:l.OOOO 

AMPLES ABOVE ALARM LEVEL 

) .. 

.-• 

' 

ROGRAM tt:1 
RESET COUNT:10000. ALPHA 
Q~T TTM~ IM\o ~~ 



ISC WINDOW:800. 
TART SAMPLE :1. 
TOP SAMPLE:lOO. 
RROR (SIGMA):1.96 
EPEAT 4t:O 
~~~ I C ( 'Y. ) : 29 • 91 

II '3TLK ('Y.) :18.~3 
~ . .::iND CCPM): .11 
EFF I C ( 'Y. ) : 38 • 78 
BKGND CCPM) :3 .. 62 :'"'·-...,. 

KGD TIME (M):10.0~ 
OL(cm2):100.00 
LARM (dpm/V):lO.OO 
SER EQUATION: 

AMPLE 4t:1. 
ALPHA GROSS: 
BETA GROSS: 
GAMMA GROSS: 

AMPLE 4t:2. 
ALPHA GROSS: 
BETA GROSS: 
GAMMA GROSS: 

TIME 
489. 
106. 
0 

TIME 
0 
442. 
0 

... .· .... 

(M):.~O TIME:10:19:06 DATE:FEB 23,1996 
NET: 977.88 +/-86.68 dpm/cm2:32.69 +/-2.89 
NET: 27.17 +/-43.4~ dpm/cm21.70 +/-1.12 
C FACTOR:1.0000 

(M):.50 TIME:10:19:50 DATE:FEB 23,1996 NET: 0 +/-.20 dp•lcm2:0 +/-6.87E-3 NET: 880.38 +/-82.42 dpm/cm2:22.70 +/-2.12 C FACTOR:1.0000 

·AMPLE •:BKGNDTIME CM):10.00 TIME:10:30:0~ DATE:FEB 23,1996 ALPHA GROSS: 1. 
BETA GROSS: 41. 
GAMMA GROSS a 0 

( BKGND (CPM): .10 
~:'!No ( CPM ) : 4 • 10 

~E~ 
ALPHA 
BETA 
GAMMA 

AMPLE 
ALPHA 
BETA 
GAMMA 

•:3. 
GROSS: 0 
GROSS: 1. 
GROSS: 0 

•:4. 
GROSS: 0 
GROSS: 0 
GROSS: 0 

TIME 

TIME 

NET: 0 +/-.28 dpm/cm2:0 +1-9. 
NET: .48 +/-1.72 dp•lcm2:1.23E-2 +/-4. 
C FACTOR:24001288 

(M):.50 TIME:10130:~0 DATE1FEB 23,1996 
NET: 0 +/-.19 dpmlc•2:0 +/-6.5~E-3 
NET: 0 +/-4.11 dpm/cm2:0 +/-.10 
C FACTOR:1.0000 

CM)I.50 TIME:10:31:34 DATE1FEB 23,1996 
NET: 0 +/-.19 dP"'/cm2:0 +/-6.~~-3 
NET1 0 +/-1.2~ dpm/cm2a0 +/-3.23£-2 
C FACTOR :1.0000 

AMPLE 
ALPHA 
BETA 
GAMMA 

•:5. 
GROSS: 

TIME (111) 1. ~ TIME:10132:18 DATE1FEB 23,1996 
+/-6.~5£-3 
+/-.10 GROSSI 

GROSS: 

AMPL.E •:6. 
ALPHA GROSS:. 
BETA GROSSI 
GAMMA GROSS: 

AMPLE •:7. 
ALPHA GROSS: 
BETA GROSS: 
aAIWI'1A GROSSI 

;~L.E •:e. 
ALPHA GROSS: 
BETA GROSS: 
GAMMA GROSS: 

:AMPLE •=9. 
- . - ~ . - -----

TIME 
0 
2. 
0 

TIME 
0 
2. 
0 

TIME 

+/-.19 dpm/cm210 
+/-4.11 dpm/cm210 

.oooo 

TIME:10:33:02 DATE:FEB 23,1996 
+/-.19 dpm/cm2:0 +/-6.~~E-3 
+/-~.68 dpm/cm2:0 +/-.14 

·~.PI"'e 11 • 0000 '' 

(M):.50 TIME:10:33:46 DATE:FEB 23,1996 
NET: 0 +/-.19 dpta/cm2:0 +/-6.5SE-3 
NET: 0 +/-:5.68" dpm/cm2:0 +/-.14 
C FACTOR:1.0000 

(M):.50 TIME:10:34:29 DATE:FEB 23,1996 
NET: 0 +/-.19 dpm/cm2:0 +/-6.5~E-3 
NET: 0 +/-:5.68 dpm/cm2:0 +/-.14 
C FACTOR:1.0000 

(M)I.50 TIME:10:35113 DATE:FEB 23,1996 ----

· .. 



~Mn.,... gl"'\uQwl v I.. I"'MI..IUI"'(:J..UVUO ,,, 1 ·AMPLE tt:10. TIME ( M) : • :50 TIME:10:3:5::57 DATE:FEB 23,1996 ALPHA GROSS: 0 NET: 0 +/-.19 dpm/cm2:0 +I-6.5:5E-3 BETA GROSS: 0 .NET: 0 +/-1.25 dplll/cm2:0 +/-3.23E-2 ' GAMMA GROSS: 0 C FACTOR:1.0000 
~ tt:11. TIME Cl1) :.~o TIME:10:36:41 DATE:FEB 23,1996 
\., ., _c. 
ALPHA GROSS: 0 NET: 0 +/-.19 dpm/cm2:0 +I-6.~5E-3 BETA GROSS: 3. NET:: 1.90 +/-6.90 dpm/cm2:4.89E-2 +/-.17 GAMMA GROSS: 0 C ~~T0Ra1.0000 

·AMPLE tt:12. TIME (M):.50 TIME:l0:37:2~ DATE:FEB 23,1996 ALPHA GROSS: 1. NET: 1.90 +/-3.92 dpm/cm2:6.3~E-2 +/-.13 BETA GROSS: 1. NET: 0 +/-4.17 dpaa/cm2:0 +1-.10 GAMMA GROSS: 0 C FACTOR:1.0000 

:AMPLE tt:13. TIME (M) I. ~0 TIME:10:38:09 DATE:FEB 23,1996 ALPHA GROSS: 0 NET: 0 +/-.19 dpm/cm2:0 +/-6.~:5E-3 BETA GROSSI 3. NET: 1.90 +/-6.90 dpm/c"'2.•4.89E-2 +/-.17 GAMMA GROSS: 0 C FACTOR:1.0000 

:AMPLE tt:14. TIME (M):.50 TIME:10:38:~3 DATE:FEB 23,1996 ALPHA GROSS: 0 NET: 0 +/-.19 dpm/c:a2:0 +/-6.5·-~· .•. BETA GROSS: 1. NET: 0 +/-4.11 dpm/cm2:0 +I- .1o.r ·" 1-GAMMA GROSS: 0 C FACTOR:1.0000 

:AMPLE tt:15. TIME (M) I. 50 TIMEa10a39:37 DATEaFEB 23,1996 ALPHA GROSS:· 0 NET: 0 +/-.19 dp~t/cll2:0 +1-6. BETA GROSS: 0 NET: 0 +/-1.2~ d~lc•2a0 +/-3. GAMMA GROSS: 0 C FACTOR:1.0000 
~ 

'·'":~ 

~6\ ~t! tt:16. TIME (M):.~O TIME:10a40a21 DATE:FEB 23,1996 A~A GROSS: 0 NET: 0 +/-.19 dpm/cm2:0 +/-6.~~-3 BETA GROSS: 1. NET: 0 +/-4.11 dp~t/cm2a0 +/-.10 GAMMA GROSS: 0 C FACTOR:1.0000 

;AMPLE tt:17. TIME (M):.50 TIME:10a41:04 DATE:FEB 23,1996 ALPHA GROSS: 0 NET: 0 +/-.19 dp•lc•2a0 +/-6.~~E-3 BETA GROSS: 1. NET a 0 +/-4.11 dpm/cm2:0 +/-.10 GAMMA GROSS: 0 C FACTOR 11.0000 

.>AMPLE tt:18 • TIME TIMEa10a41a48 DATE:FEB 23,1996 ALPHA GROSS: 0 +/-.19 dpm/ Ctl21 0 +1-6.~~-::s BETA GROSSI +/-~.68 dpm/clft2:0 +/-.14 GAMMA GROSS: .0000 

AMPLE tt:19. TIME:10:42:32 DATEaFEB 23,1996 
ALP~ GROSS: +/-.19 dpm/cm2:0 +/-6.~~E-3 BETA GROSS:· +1-6.90 dpm/cm2a4.89E-2 +1-.17 GAMMA GROSS: .oooo 

' AMPLE tt:20. TIME CM)I.~O TIME:10:43:16 DATE:FEB 23,1996 
ALPHA GROSSI 0 NET: 0 +/-.19 dpm/cm2a0 +/-6.55E-3 BETA GROSS: 2. NET: 0 +/-5.68 dpm/cm2a0 +/-.14 
GAMMA GROSS: 0 C FACTOR:1.0000 

;~::: tt:21. TIME (M):.~O TIME:10:44a00 DATE:FEB 23,1996 A~"HA GROSS: 0 NET: 0 +/-.19 dpm/cm2:0 +/-6.5~-3 
BETA GROSSI 3. NET a 1.90 +/-6.90 dpll/cm2a4.89E-2 +/-.17 GAI1MA GROSSI 0 C FACTORa1.0000 

:AMPLE tt:22. TIME (M)I.~O TIMEa10144:~2 DATE1FEB 23,1996 ALPHA GROSSI 0 NET a 0 +/-.19 dpm/cm2:0 +/-6.~5£-3 ...,. ...... r"~,_.,.,.,,..- • •• po .. _ .... a. I-- • • • ~--~-- .... -"" ....._ I __ ..... 



AMPLES ABOVE ALARM LEVEL 

,. _....., 

)ROGRAM •: 1 . 
)RESET COUNT i 
'SET TIME (P1):. SO 
I ISH VOLTAGE 11300. 
•ISC WINDOW:800. 
iTART SAMPLE 11. 
:TOP SAt1PLE:100. 
:RROR (SIGMA) 11 • 96 

·"""''" :~ T ••O 
I ,.,,,·IC (7.)129.91 
I CROSTLK ( 7.) 118. S3 
1 B KGND ( CPM) : .11 
~ EFF I C ( X ) 1 38 • 78 
I BKGND (CPM) 13.62 
:KGD TIME (M) 110.00 
U'V I __ ,' • 4 ,..,.., I"\~ 

--
---.-... _ 

.. · 



AMPLE 
ALPHA 
BETA 
GAMMA -

-
ALPHA 
BETA 
GAMMA 

:AMPLE 
ALPHA 
BETA 
GAMMA 

tt:1. 
GROSS: 
GROSS: 
GROSS: 

tt:2. 
GROSS: 
GROSS: 
GROSS: 

TIME 
48~. 
146. 
0 

(M):.~O TIME:10:39:07 DATE:MAR 06,1996 
NET: 969.88 +/-86.32 dpm/cm2:32.42 +/-2.88 
~ET: 108.6~ +/-~0.00 dpm/cm2:2.80 +1-1.28 C FACTOR:1.0000 

TI~·-{PI)I.~O TIME:10:39:50 DATE:MAR 06,1996 
~. ~.~~~ ~.89 +/-8.76 dpm/cm2:.33 +/-.29 
486. -.·?fl;·~ 960·.~4 +/-86.44 dpm/cm2:24.92 +/-2.22 o -~~' ....... ~roR•~1.oooo 

tt:BKGNDTIME CM):10.00 TIME:10:~0:0~ OATE:MAR 06,1996 GROSS: 1. NET: 0 +/-.28 dpm/cm2:0 +/-9.49E-3 GROSS: 29. NET: 0 +/-1.~8 dpm/cm2:0 +/-4.08E-2 GROSS: 0 C FACTOR:24001288 

I BKGND.(CPM):.10 
: BKGND (CPM) :2.90 

;AMPLE 
ALPHA 
BETA 
GAMMA 

iAMPLE 
ALPHA 
BETA 
GAMMA 

iAMPLE 
~ -.;-, 

~; A 

iAMPLE 
ALPHA 
BETA 
GAMMA 

>AMPLE 
ALPHA 
BETA 
GAMMA 

:AMPLE 
ALPHA 

tt:3. 
GROSS: 0 
GROSS: 2. 
GROSS: 0 

tt:4. 
GROSS: 1. 
GROSS: 3. 
GROSS: 0 

ttl5. 
GROSS: 0 
GROSSI 2. 
GROSSI 0 

tt:6. 
GROSS: 0 
GROSS: 6. 
GROSSI 0 

tt:7. 
GROSSI 0 
GROSS: 3. 
GROSS: 0 

••e. 
GROSSI 

BETA .. GROSS: 
GAMM.A GROSS I 

>AMPLE tt:9~· 

ALPHA GROSS: 
BETA· GROSSI 7. 
GAMMA GROSSI 0 

>AMPLE ••10. 
~HA GROSS: 1. 

GROSSI 5. 
&.. .• A GROSS: 0 

iAMPLE tt:11. 
ALPHA GROSSI 0 
BETA GROSS: 4. 
GAMMA GROSSI 0 

TIME 

TIME 

TIME 

TIME 

TIME 

TIME 

TIME 

(M):.50 TIME:10:~0:49 DATE:MAR 06,1996 
NET: 0 +/-.19 dpm/cm210 +/-6.~~E-3 NET: 1.09 +/-~.64 dpm/cm2:2.83E-2 +/-.14 C FACTOR:1.0000 

(M)a.~O TIM£:101~1:33 DATE:MAR 06,1996 
NET: 1.90 +/-3.92 dpm/cm2:6.3~E-2 +/-.1 
NET: 2.74 +1-6.90 dpm/cm2:7.08E-2 +1-.1 
C FACTOR:1.0000 

., 
(M):.~O TIME11QI~2:17 DATE1MAR 06,1996 
NET: 0 +1-.19 d pm/ clll2& 0 ·· +/-6. 
NET: 1.09 +1-~.64 dPM/cm212.83E-2 +/-.14 
C FACTOR:1.0000 

(M): • ~ TIME110a~3101 DATE:MAR 06,1996 . NET I 0 +/-.19 dpm/cm210 +/-6.~~£-3 lET: 9.10 +1-9.6~ dpmlc•21.23 +/-.24 
C FACTOR 11.0000 

(111)1.~0 TIMEa10a~3a44 DATE1MAR 06,1996 
NET: 0 +1-.19 dpalc•2•0 +/-6.~S-3 · NET I 3.10 +1-6..87 dpm/ca217.99E-2 +/-.17 
C FACT0fh1.0000 

TIME110a~4:28 DATE1MAR 06,1996 
+1-.19 dpmlc•2:0 +/-6.~~E-3 
+/-~.64 dpm/cm2:2.83E-2 +/-.14 

.oooo 

TIMEa101~~~12 DATEaMAR 06,1996 
+1-!'!.9 dpm/cm210 +/-6.~~E-3 

NET a 11.10 +/-10.42 dpmlc:•2• .28 +1-.26 
C FACTORa1.0000 

(M) I.~ TIM£:10:~~~~ DATEaMAR 06,1996 
NET I 1.90 +/-3.92 dpm/c:m2a6.35E-2 +1-.13 
NET I 6.74 +/-8.85 dpm/c~~t2:.17 +1-.22 
C FACTORa1.0000 

(M):.50 TIM£:10156140 DATE1MAR 06,1996 
NET1 0 +/-.19 dpm/cm210 +/-6.55E-3 lET I 5.10 +1-7.91 dpta/ cm2a .13 +1-.20 C FACTOR11.0000 



ALPHA GROSS: 
BETA GROSS: 
GAMMA GROSS: 

AMPLE 4t:13. 
~A GROSS: 

GROSSI 
' 
l:. ..•..• A GROSS: 

AMPLE 4tt14. 
ALPHA GROSS: 
BETA GROSS: 
GAMMA GROSSI 

AMPLE 4t:15. 
ALPHA GROSS: 
BETA GROSSI 
GAMMA GROSS: 

-AMPLE 4t:16. 
ALPHA GROSS: 
BETA GROSSI 
GAMMA GROSS: 

AMPLE 4t:17. 
ALPHA GROSSI 
BETA GROSS: 
GAMMA GROSS: 

:AMPLE • : 18. 
ALPHA GROSS: 
~ ~' ~ ': .. .~:=~ 

,~ .. ·l 

:AMPLE 
ALPHA 
BETA 
GAMMA 

:AMPLE 
ALPHA 
BETA 
GAMMA 

;AMPLE 
ALPHA 
BETA 
GAMMA 

GROSSI 
GROSS: 

•=19. 
GROSS: 
GROSS: 
GROSSI 

4ta20. 
GROSS: 
GROSS: 
GROSSI 

4t:21. 
GROSSI 
GROSS: 
GROSS: 

0 
4. 
0 

1. 
4. 
0 

1. 
~-
0 

0 
a. 
0 

0 
3. 
0 

1. 
2. 
0 

0 
3. 
0 

2. 
4. 
0 

1. 
~-
0 

NET: 0 +/-.19 dpm/c:m2:0 • +t-o.:5:5E-3 NET: :5.10 +1-7.91 dpm/cm2:.13 +1-.20 C FACTOR:1.0000 

TIME (M):. 50 TIME:10::58:07 DATEaMAR 06,1996 
NET1 1.90 +/-3.92 dpm/cm2:6.3~E-2 +/-.13 
NETt 4.74 +/-7.94 dpm/cm2: .12 +1-.20 

'C .FACTORt1.0000 .. 
TI,.._ .tKh.~O TIME:10:~8:51 OATE:MAR 06,1996 

·TNETa 1.90· +/-3.92 dpm/c:m2:6.3:5E-2 +/-.13 
N&Y:t 6. ?4 +/-8.8~ d pm/ Cll2 I • 17 +/-.22 
C FACTOR:1.0000 

TIME (M):.~O TIME:101~9a3~ OATE:MAR 06,1996 
NET: 0 +/-.19 dpm/cm2a0 +/-6.5~E-3 NET: 13.10 +/-11.13 dpm/cm2: .33 +/-.28 
C FACTOR11.0000 

TIME (M):.50 TIME:11a00:19 OATEaMAR 06,1996 
NET: 0 +/-.19 dpm/cm2a0 +/-6.5~E-3 NET a 3.10 +/-6.87 dpm/c:m2a7.99E-2 +/-.17 
C FACTOR:1.0000 

TIME ( M):. 50 TIM£:11:01:03 OATE:MAR 06,1996 
NET I 1.90 +/-3.92 dpm/c:m2a6.3~E-2 +/-. 
NET: .74 +/-~.68 dpm/c:M2:1.92E-2 +/-.1 
C FACTOR:1.0000 

TIME (M): .~0 TIME:11101a4·7 DATE I MAR 06,1996 
NET: 0 +1--.19 dpm/c:ll210= +/-6. 
NETt 3.10 +/~6.87 dpaa/c:m2.J7 .·99E-2 +/-.1 
C FACTOR11.0000 

TIME (M):.~O TIMEt11t02:30 DATE:MAR 06,1996 
NETt 3.90 +/-~.~4 dpm/c:m2a.13 +/-.18 
NET: 4.37 +1-7.97 dp•lc:m2a.11 +/-.20 
C FACTOR: 1 • 0000 

TIME (M)t.:SO Tit1Et11t03t14 DATE1t1AR 06,194116 
NETt 1.90 +/-3.92 dP"Ic:•2a6.35E-2 +1-.13 
NET I 6.74 +/-8.85 d pa/ c:m2a • 17 +/-.22 
C FACTORa1.0000 

TIME U'U.a.:5a' Tit1Et11a03a~8 DATE1MAR 06,1996 
+/-6.~~E-3 
+1-.20 

+1-.19 dpm/c:m2a0 
+/-7.91 dpm/c:m2a.13 .oooo 

.ooii~i!t4=04=1S.Peiilltl3~6~1¥?6.1a 

' 

,J- , 



.-,. 

'PHDSSERAAABBBVA 

iTG+d+GN+d+GC 

:TG+d+G+d+GC 

'ROGRAM tt: 1 
·RESET COUNT : 10000 • 
'SET TIME C M ) : • 50 
IIGH VOLTAGE:1300. 
•ISC WINDOW:800. 
:TART SAMPLE : 1. 
;TOP SAMPLE 1 100. 
:RROR (SIGMA): 1.96 
:EPEAT tt10 
1 EFFIC (X) a29.91 
I CROSTLK (X) 118.53 
I BKGND (CPM) I .10 
: EFFIC (X) :38.78 
: BKGND CCPM) a2.90 
:tc:Gn-;:JIME (M) :10.00 
·~ .\1't2) :100.00 
•L~' (dpm/V) 110.00 
ISER EQUATION: 

ALPHA 

;AMPLE tta1. 
ALPHA GROSS: 0 
BETA GROSS~ 3. 
GAMMA GROSS: 0 

TIME CM)a.50 TIME:11a42a42 DATE:MAR 06,1996 

AMPLE 4h2. 
ALPHA GROSS: 
BETA GROSSI 
GAMMA GROSS 1 

. AMPLE •:3 • 
ALPHA GROSSI 
BETA. GROSS 1 . 
GAMMA BROSS 

:AMPLE •:4. 
ALPHA GROSS a 0 
BETA GROSS a 5. 
GAMMA BROSS I 0 

:AMPLE • I 5. 
pr- ) GROSS 1 0 
~, . GROSS: 1. 
GAP1MA GROSS 1 0 

;AMPLE • I 6. 
ALPHA GROSSI 0 
BETA GROSSI 2. 
r.:::6MM4 r.:::cncc. n 

NET: 0 +/-.19 dpm/cm2a0 +/-6.5SE-3 
NETa 3.10 +1-6.87 d~lc•2a7.99E-2 +1-.17 
C FACTCJft a1. 0000 

TIME (M)a.~ TIME:11a43:25 DATEaKAR 06,19496 NET: 0 +/-.19 d~/clll2a0 +I-6.55E-3 NETa 0 . +/-1.05 dp•lcm2a0 +/-2.72E-2 
1.0000 

TIME:11:44:09 DATEaMAR 06,1996 
+1-.19 dpna/cna2:0 +/-6.55E-3 
+1-1.05 dpm/cm210 +/-2.72E-2 

.0000 

TIM~11144:53 DATE1MAR 06,1996 
NET: 0 +l-.i9 dpm/cm2:0 +/-6.55£-3 
NET1 7.10 +/-8.82 d Pfll/ cm2 1 • 18 +/-.22 
C FACTOR11.0000 

TIME (M)a.50 TII£:11:45:37 DATEaKAR 06,1996 
NET: 0 +1-.19 dpmlc•2:0 +/-6.55E-3 
NET: 0 +/-4.05 dp•lcm2a0 +/-.10 
C FACTOR :1.0000 

TIME (M) I. 50 
NET: 0 
NET1 1.09 
t" 1:'4t"TnD • t 

Tlt1Ea11a46a20 DATE:KAR 06,1996 +/-.19 dpa/cm2a0 +/-6.55£-3 
+/-5.64 dpm/cna2:2.83E-2 +/-.14 
~ 



ALPHA GROSS: 0 
9ETA GROSSI 3. 
GAMMA GROSS: 0 

AMPLE tt:e. 
~ 'Ct GROSS: 1. 

a'AMMA 
GROSS: 2. 
GROSS: 0 

AMPLE tt:9. 
ALPHA GROSSI 0 
BETA GROSS: 2. 
GAMMA GROSS: 0 

AMPLE tt:10. 
ALPHA GROS.S: 0 
BETA GROSSI 1. 
GAMMA GROSS: 0 

AMPLE tt:11. 
ALPHA GROSS: 0 
BETA GROSS: 3. 
GAMMA GROSS: 0 

AMPLE tt112. 
ALPHA GROSS: 0 
BETA GROSS: 1. 
GAMMA GROSS:· 0 

AMPLE tt:13. 

~ GROSS: 
. g GROSS: 
~l!ii1MA GROSS: 

AMPLE tt:14. 
ALPHA GROSS: 
BETA GROSS: 
GAMMA GROSS: 

;AMPLE tt:15. 
ALPHA GROSSI 
BETA GROSS: 
GAMMA GROSS: 

AMPLE •116. 
ALPHA GROSS: , 
BETA , GROSS: 
GAMM,A GROSS 1 

' AMPLE tt:17. 
ALPHA GROSSI 
BETA GROSSI 
GAMMA GROSS: 

AMPLE •:18. 
ALPHA GROSS: 
~- GROSSI 
&. .. .A GROSS: 

1. 
1. 
0 

0 
2. 
0 

0 
~-
0 

1. 
6. 
0 

0 
3. 
0 

AMPLE •:19. 
ALPHA GROSS: 0 
BETA GROSS: 4. 
GAMMA GROSSI 0 

...... - - • a. I 1-. -.... ""T I • '-""-T w~•--•••"n VQ,..a..77Q NET: 0 +/-.19 dpm/c:lft210 +/-6.~~E-3 NET: 3.10 +/-6.87 dpm/cm2:7.99E-2 +I- .17 
C FACTOR:1.0000 

TIME (M):.50 TIME:11:47:48 DATE:MAR 06,1996 
NETa. 1.90 +/-3.92 dpm/c:m2:6.3~E-2 +1-.13 
NET: .74 +/-~.68 dpm/cm2:1.92E-2 +1-.14 . C f'ACTOR:1.0000 
•. -:· 

Tl~·a; .. ,~ TIME:11:48:32 DATE:MAR 06,1996 ' •. 0 +/-.19 dpm/c:m2:0 +/-6.55E-3 NET: 1.09 +/-5.64 dpm/c:m2:2.83E-2 +/-.14 
C FACTOR:1.0000 

TIME (M):.:50 TIME:11a49:16 DATE:MAR 06,1996 
NET: 0 +/-.19 dpm/c:m2:0 +/-6.55E-3 
NET I 0 +/-4.0~ dpm/c:m2:0 +1-.10 
C FACTOR:1.0000 

TIME (M):.SO TIME: 11149:59 DATE.: MAR 06,1996 
NET: 0 +/-.19 dpm/c:m2a0 +/-6.55E-3 NET: 3.10 +/-6.87 dpm/c:m2:7.99E-2 +1-.17 C FACTORa1.0000 

TIME (M):.50 TIME:11150:43 DATE:MAR 06,1996 
NET I 0 +/-.19 dpm/c:m2a0 +1-6. 
NET: 0 +1-4.0~ dpm/cm210 +1-. 
C FACTOR:1.0000 

' TIME (M)a.50 TU1Ea11a51a27 DATEIM~ 06,1996 
NET1 1.90 +/-3.92 dpm/cm2~6.35E-2 +1-.13 
NET: 0 +/-4.12 dpm/cm210 +/-.10 C FACTOR:1.0000 

TIME (M): .50 TIME:11:52:10 DATE:MAR 06,1996 
NET: 0 +/-.19 dpm/c:ll210 +/-6 •. ~~E-3 
NET I 1.09 +/-5.64 dpm/c:m2a2.83E-2 +/-.14 
C FACTORa1.0000 

TIME (M)I.50 TIME111152a:54 DATE11'1AR 06,1996 
NET I 0 +/-.19 dP'a/c:a2aO +/-6.5~E-3 
NET1 7.10 +/-8.82 dP'ftlc:•2• .18 +1-.22 
C F"ACTOR 11 • 0000 

TII'1Ea11:~3:38 DATE11'1AR 06,1996 
+1-.19 dpm/c:m210 +I-6.55E-3 
+/-~.64 dpa/cm2a2.83E-2 +/-.14 .oooo 

TIMEa11:~4a21 DATE1MAR 06,1996 
+/-~.92 dpm/c:m2:6.3SE-2 +/-.13 

NET1 8.74 +1-9.68 dpm/cm21.22 +/-.24 
C FACTOR:1.0000 

TIME (M)I.~O TIME:11155a0~ DATE11'1AR 06,1996 
NET1 0 +/-.19 dp~n/c:m2:0 +/-6.~5E-3 NET1 3.10 +/-6.87 dpm/c:m2:7.99E-2 +/-.17 
C FACTOR: 1. 0000 

TIME (M) 1.~0 TIME:111~~.:49 DATE1MAR 
NET: 0 +/-.19 dpm/c:M2:0 
NET: ~.10 +/-7.91 dpm/cm21.13 
C FACTORa1.0000 

06,1996 
+/-6.~~E-3 
+1-.20 

'"'- ~ 

.., 



ALPHA GROSS: 
BETA GROSS: 
GAMMA GROSS: 

AMPLE 4t:21. 
A.l..PHA GROSSI 

GROSS: 
G .... o1A GROSS: 

AMPLE 4t:22. 
ALPHA GROSS: 
BETA GROSS: 
GAMMA GROSS: 

AMPLE 4t:23. 
ALPHA GROSS a 
BETA GROSS: 
GAMMA GROSS: 

AMPLE tt:24. 
ALPHA GROSS: 
BETA GROSS: 
GAMMA GROSS: 

AMPLE tt:2~. 
ALPHA GROSS: 
BETA GROSSI 
GAMMA GROSSI 

:AMPLE tt: 26 • 
ALPHA GROSS: 
~\ GROSS: 
~- }iA GROSS: 

;AMPLE tt:27. 
ALPHA GROSSI 
BETA GROSS: 
GAMMA GROSS: 

:AMPLE tt:28. 
ALPHA GROSS: 
BETA GROSSI 
GAMMA GROSS: 

:AMPLE tt 129. 
ALPHA GROSS 1· 
BETA GROSS a~ 
GAMMA GROSSI 

:AMPLE 
ALPHA 
BETA 
GAMMA 

tt:30. -
GROSS: 
GROSSI 
GROSSI 

0 
2. 
0 

0 
4. 
0 

1. 
6. 
0 

1. 
2. 
0 

0 
2. 
0 

0 
::s. 
0 

1. 
1. 
0 

0 
5. 
0 

0 
4. 
0 

;AMPLE tt: 31 • 
ALPHA GROSSI 0 
.Tq GROSS: S. 
( A GROSS: 0 

"'~ 

;AMPLE 
ALPHA 
BETA 
GAMMA 

tt:32. 
GROSSI 0 
GROSSI ::S. 
GROSSI 0 

NET: 0 +/-.19 dpm/c:a2a0 +/-6.~~-3 NET: 1.09 +/-:5.64 dpm/c:m2a2.8::SE-2 +/-.14 C FACTOR:1.0000 

TIME .CM):.~O TIME:11:~7:16 DATE:MAR 06,1996 NET: 0 +/-.19 dpm/c:m2a0 +I-6.S~E-3 NET: s.1o +1-7.91 dpm/c:m2:.1::S +/-.20 C FACTOR.J 1 • 0000 

TIME (M) 1. ~- TIME:11:~8:00 DATE:MAR 06,1996 - NET1 1.90 +/-3.92 dpm/cm2a6.3~E-2 +/-.13 

TIME 

TIME 

TIME 

TIME 

TIME 

TIME 

NET I 8.71J +/-9.68 dpm/cm2a. 22 +/-.24 C FACT0Ra1.0000 

CM>:.~o TIME:11:S8143 DATE1MAR 06,1996 
NET: 1.90 +/-3.92 dpm/c:m2a6.3SE-2 +/-.13 NET: .74 +/-5.68 dpm/c:m2:1.92E-2 +/-.14 
C FACTOR:l.OOOO 

(M):.50 TIME:11:59a27 DATE1MAR 06,1996 
NET: 0 +/-.19 dpmlc•2:0 +/-6.5:5£-3 NET: 1.09 +/-:5.64 dp•lcm212.8::SE-2 +1-.14 C FACTOR:1.0000 

... 
. ,.~. (M):.50 TIMEa12:00:10 DATE:MAR 06,1996 

NET1 0 +/-.19 dpm/c:m2a0 +/-6. 
NET: 3.10 +/-6.87 dpm/c:m2a7.99E-2 +/-.1 
C FACTOR11.0000 

(M):.SO TIME:121001~' DATE:MAR 06,1996 
NET I 1.!0 +/~3.92 dJ)M/cm~a6._3SE-2 +/-. 
NET a 0 +/-4.12 dpm/c:lll2t0 +1-.10 
C FACTORa1.0000 

CM)a.SO TIME:12101138 DATE1MAR 06,1996 
NET: 0 +/-.19 dpm/c:m2:0 +/-6.SSE-3 
NET1 7.10 +/-8.82 ds-/ciB21 .18 +/-.22 
C FACTORa1.0000 

(M):.SO TIMEa12a02:21 DATEIMAR 06,1996 
NET a 0 +/-.19 dpm/c:.-210 +/-6.SSE-3 NET I :5.10 +/-7.91 ds-/cll2a .13 +/-.20 
C FACTDR11.0000 

TIME:12:03:0' DATE1KAR 
+/-.19 dpm/c:m2:0 
+/-7.91 dpm/c:m21.13 

.0000 

06,19496 
+/-6.,~E-3 
+/-.20 

TIME:12:03:48 DATE:MAR 06,1996 
dpm/cm2a6.3SE-2 +/-.13 
dpm/cm2:.12 +/-.20 

TIME (M)a.,O TIMEa12:04132 DATEaMAR 06,1996 
NET: 0 +/-.19 dpm/cm2a0 +/-6.SSE-3 
NET1 7.10 +/-8.82 dpm/cm21.18 +/-.22 
C FACTOR:1.0000 

TIME (M)I.,O TIME:12:0SI1S DATEaMAR 06,1996 
NET1 0 +/-.19 dpm/cm2a0 +/-6.,SE-3 NETa 3.10 +/-6.87 dpm/c:m217.99E-2 +/-.17 
C FACTORa1.0000 

'~ 1 



:ft:. I ~ bt<Utl::i: ~. N~ T: 7.10 +/-8.82 d pm/ clll2: • 18 
3AMMA GROSS: 0 C FACTOR:1.0000 

AMPLE tt:34. TIME ( M):. 50 TIME:12:06:42 DATE:MAR ALPHA GROSS: 0 NET: 0 +/-.19 dpm/cm2:0 
BEIA GROSS: 4. NET: 5.10 +/-7.91 dpm/cm2: .13 

' GROSSI 0 C FACTOR1LOOOO 

AMPLE tt:35. TI~:-Ut):. 50 TIME:12:07:34 DATE:MAR 
ALPHA GROSS: 
BETA GROSS: 
GAMMA GROSS: 

ROGRAM tt:1 
RESET COUNT: 
SET T:IME (M) 
IGH YOLTAGE: 
ISC·. WINDOW: 
TART SAMPLE 

0 
:;. 
0 

TOP SAMPLE:100. 
RROR·CSIGMA)I1.96 
EPEAT tt:O 

EFFIC (1.):29.91 
CROSTLK (1.):18.53 
JI'GND (CPM)I.10 
' tC (1.) 138.78 
:~_,NO (CPM) :2_.90 
;KGD TIME (M) :10.00 
'OL( cm2) 1100.00 
,LARM (dpm/V): 10.00 
tSER EQUATION: 

,.:lET: 0 +/-.19 
-~·-··NETt~ 7.10 +/-8.82 

C FACTDR :1.0000 

' 

.A, ............. _ .. ... ~ , .. , - •A 

dpm/cm2:0 
dpm/cm2:.18 

3 

+1-.22 ,,.1 
06.1996 

. +/-6.55E-3 
+1-.20 

06,1996 
+/-6.55E-3 
+/-.22 



t'l- I. ,.., . ..,,.., -.-,-"tCiot::l'7' dpm/c:m2:2.49 +/-1. 26 GAMMA GROSS: 0 C FACTOR:l.OOOO 

3AMPLE tt:2. TIME CM):.50 TIME:OS:57:50 DATE:MAR 08,1996 ALPHA GROSS: 2. NET: 3.90 +/-5.54 dpm/cm2:.13 +/-.18 BETA GROSS: 400. ·NET: 796.37 +/-78.41 dpm/c:m2:20.53 +1-2.02 -~"'MA GROSSI 0 C FACTORa1.0000 
~·AT-l~LE 
ALPHA 
BETA 
GAMMA 

4t:BKGNDTI-
GROSS: 1. · 
GROSS: 26. 
GROSS: 0 

f.~J110.00 TIME:09:08:05 DATE:MAR .08~1996 ..:: i--!ET: 0 +1-.27 dpm/c:m2:0 +/-9.26E-3 i~NEtt. 0 +/-1.45 dpm/cm2:0 +/-3.75E-2 -:~' C .FACT0Ra48002576 
~ BKGND (CPM):.lO 
3 BKGND (CPM):2.59 

3AMPLE 4t:3. 
ALPHA GROSS: 0 
BETA -GROSS: 1. 
GAMMA GROSS: 0 

)AMPLE tt:4. 
ALPHA GROSS: 0 
BETA GROSS: 1. 
GAMMA GROSS: 0 

)AMPLE 4t:5. 
ALPHA GROSS: 0 
BETA GROSS: 2. 
GAMMA GROSS: 0 

iA.MfkE tt:6. 
... A GROSS: 0 

I -~ 1. ~/ GROSS: 
GAMMA GROSS: 0 

;AMPLE tt:7. 
ALPHA GROSS: 0 
BETA GROSS: 1. 
GAMMA GROSSi 0 

AMPLE 4t:S. 
ALPHA GROSS: 0 
BETA GROSS: 2. 
GAMMA GROSS: 0 

AMPLE tt:9. 
ALPHA GROSS: 
BETA GROSSI 
GAMKA GROSS:. 

~MPLE 4t110. 
~LPHA GROSS: 0 
BETA· GROSS: 2. 
3AMMA GROSS: 0 

~MPLE tt:11. 
:ll . 'q GROSS : 0 
~' GROSS: 0 
3AMMA GROSSI 0 

~MPLE tt:12. 
'\LPHA GROSS: 0 
~ETA GROSSI 1. 
AMMA GROSSI 0 

TIME (M):.50 TIME:09:08:49 DATE:MAR 08,1996 NET: 0 +/-.19 dpm/cm2:0 +/-6.55E-3 NET: 0 +1-4.04 dpm/c:m2:0 +/-.10 C FACTOR:1.0000 

TIME ( M):. 50 TIME:09:09:33 DATE:MAR·08,1996 NET: 0 +/-.19 dpm/c:m2:0 +/-6.55E-3 NET: 0 +1-4.04 dpm/c:m2a0 +/-.10 ;. C FACTOR:1.0000 

TIME CM):.50 TIME:09:10a16 DATE:MAR 08,1996 NET: 0 +/-.19 dpm/cm2a0 +/-6. NET: 1.40 +/-5.63 dpm/cm2:3.61E-2 +/-.1 C FACTORa1.0000 

TIME (M):.50 TIMEa09a11100 DATEJMAR 08,1996 NET1 0 +/-.19 dpm/cm2:0 +/-6.55£-3 NET: 0 +/-4.04 dpm/cm210 +/-.10 C FACTOR:1.0000 

TIME (M): .50 TIME:09a11:43 DATEaMAR 08·,1996 NET: 0 +/-.19 dpm/cm2a0 +/-6.55E-3 NET: 0 +1-4.04 dpm/cm2a0 +/-.10 C FACTOR11.0000 

TIME (M)a.50 TIME:09112a27 DATE:KAR 08,1996 NET: 0 +/-.19 dpm/cm2a0 +/-6.55E-3 NET I 1.40 +/-5.63 dpm/cm2a3.61E-2 +1-.14 C FACTOR 11.0000 

TIME:09:13a10 DATE1MAR 08,1996 +/-.19 dpm/cm2a0 +/-6.55E-3 +/-1.00 dpm/cm210 +/-2.57E-2 ·oooo 

TIM~09113:54 DATE:MAR 08,1996 NET1 0 +/-.19 dpm/cm210 +I-6.55E-3 NET1 1.40 +/-5.63 dpm/cm2:3.61E-2 +1-.14 C FACTOR:1.0000 

TIME (M)I.50 TIME:09:14:37 DATE:MAR 08,1996 NET: 0 +/-.19 dpm/cm2:0 +/-6.55£-3 NET: 0 +/-1.00 dpm/cm2:0 +I-2.57E-2 C FACTORa1.0000 

TIME (M):.50 TIME:09:15121.DATEIMAR 08,1996 NET1 0 +/-.19 dpm/cm2a0 +/-6.55E-3 NET: 0 +/-4.04 dpm/cm2a0 +/-.10 C FACTOR11.nnnn 

. .-~, 



AMPLE #:13. 
ALPHA GROSS: 0 
BETA GROSS: ~-
GAMMA GROSS: 0 

ApP1 E #:14. 
( ~ GROSS: 0 
St.. . '"' GROSS: 2. 
GAMMA GROSS: 0· 

AMPLE #:15. 
ALPHA GROSS: 0 
BETA GROSS: 0 
GAMMA GROSS: 0 

AMPLE #:16. 
ALPHA GROSS: 0 
BETA GROSS: 2. 
GAMMA GROSS: 0 

AMPLE #:17. 
ALPHA GROSS: 0 
BETA GROSS: 1. 
GAMMA GROSS: 0 

AMPLE #ale. 
ALPHA GROSS: 0 
BETA GROSS: 1. 
GAMMA GROSS: 0 

AMPLE #a19. 
(.;'r··;:;;~ GROSS: 0 
!.._~ 

~ >;t."l GROSSI 2. 
GAMMA GROSS: 0 

AMPLE #:20. 
ALPHA GROSSI 0 
BETA GROSSI 2. 
GAMMA GROSS: 0 

·AMPLE #: 21. 
ALPHA GROSS: 0 
~~~A e~Bii i 8 
;AMPLE #: 22. 
91i:tr .. A 1 .. 0111 
GAMMA GROSS:.~. 

~AMPLE #: 23 • 
ALPHA GROSS 
~~~A'A ~AB~~ 1: 
AMPLE #:24. 
ALPHA GROSSI 0 
BETA GROSSI 2. 
GAMMA GROSS: 0 

llftlllbJ 1: 
r 

TIME ( M):. 50 TIME:09:16:04 DATE:MAR 08,1996 NET: 0 +/-.19 dpm/cm2:0 +/-6.55E-3 
NET: 7.40 +1-8.82 dpm/cm2: .19 +1-.22 
C FACTOR:l.OOOO 

TIME (M):.50 TIME:09:16:47 DATE:MAR 08,1996 
NET1 o. +/-.19 dpm/cm2:0 +/-6.55E-3 NET a 1.40 +/-5.63 dpm/cm2:3.61E-2 +1-.14 
C fACTORa1.0000 

TI~ CKl·a'.~: < TIME:09:17:31'DATE:MAR 08,1996 -
"NE'T"r o-~----- +/-.19 dpm/cm2:0 +/-6.55E-3 
NET: 0 +/-1.00 dpm/cm2:0 +/-2.57E-2 
C FACTOR:1.0000 

TIME (M):.50 TIME:09a18:14 DATE:MAR 08,1996 
NET: 0 +/-.19 dpm/cm2:0 +/-6.55E-3 
NET: 1.40 +/-5.63 dpm/cm2:3.61E-2 +/-.14 
C FACTOR: 1.0000 

TIME (M):.50 TIMEI09:1S:5S DATE:MAR 08,1996 
NET: 0 +/-.19 dpm/cm2a0 +/-6.55E-3 
NET: 0 +/-4.04 dpm/cm2:0 +/-.10 
C FACTOR:l.OOOO 

TIME (M):.50 TIME:09:19:41 DATE1MAR 08,1996 
NET: 0 +/-.19 dpm/cm2:0 +/-6. 
NET: 0 +/-4.04 dpm/cm2:0 +/-.1 
C FACTOR:l.OOOO 

TIME (1'1):.50 TIME109a20a2~ DATE.:P1~R 08,1996 
NET: 0 +/-.19 dpm/cm2t0 +1-6. 
NET: 1.40 +/-5.63 dp•lcM2t3.61E-2 +/-.14 
C FACTOR11.0000 

TIME (M):.50 TIME:09a21:08 DATE:MAR 08,1996 
NET: 0 +/-.19 dpm/cm2a0 +/-6.~5E-3 
NET a 1.40 +/-5.63 dpm/cm2a3.61E-2 +/-.14 
C FACTORa1.0000 

TIME (M)I.50 TIME109a21a~2 DATE:P1AR 08,1996 

TIME 
TIME 

NETa 0 +/-.19 dpm/cm2t0 +/-6.5~E-3 
~~Ac~OR 11 .oo66-1.00 dpmlc•2•0 +/-2.57£-2 

TIME:09:22:35 DATE1HAR 08,1996 
*1=6~16 ~--le•iti.76E-2 *1=~1'5E-3 .oooo 
TIMEa09a23a19 DATE1HAR 08,1996 
+/-.19 dpm/cm210 +/-6.55£-3 

.oo~6-4.04 dpm/cm2a0 +1-.10 

TIP1a.09a24:02 DATE:P1AR 08,1996 
NET a 0 +/-."19 dpm/cm2:0 . +1-6. 55E-3 
NETa 1.40 +1-~.63 dpm/cm2:3.61E-2 +/- 14 C FACTORa1.0000 • 
8Dfc:IQ~91. oo~.,I!JftH :·~4: ,._Peuatt&B1Q&21"1661e~E-3 ~f ·to ~~ ~~4 1 ~•iJ~P@illtAR 08,1f1'+ti5E-3 

t;1 ~ 

~.,.: ~ . ~ .-



TG+d+GN+d+GC 

TG+d+GN+d+GC 

TGN+d+GN+d+GC 

AMPLE th30.- TIME CM)I.~O TIME109a301~4 DATE1KAR 08,1996 ALPHA GROSSI 0 NET: 0 +1-.19 dpm/c:m2a0 +1-6. BETA GROSSI 0 NET: 0 +/-1.00 df)m/c:m2:0 +1-2. G,ell'tA GROSS: 0 C FACTOR11.0000· . ' ".:;~~·~ 
,_-..::-

~E tt:31. TIME (M):.~O TIME109:31a37 DATE:MAR 08,1996 ALPHA GROSS: 0 NET: 0 +/-.19 dpmlc:•2:0 +I-6.~~E-3 BETA GROSS: 0 NET I 0 +/-1.00 dpm/c:m210 +/-2.~7E-2 GAMMA GROSS: 0 C FACTOR:1.0000 

AMPLE tt:32. TIME (M) I.~ TIMEt09132:21 DATE:MAR 08,1996 ALPHA GROSSI 0 NETt 0 +/-.19 dpmlc:•210 +/-6.~~-3 BETA GROSSI 0 NET I 0 +/-1.00 dpm/c:ID210 +/-2.~7E-2 GAMMA GROSS: 0 C FACTORa1.0000 

~AMPLE •:33. TIME CM) a.~ TIMEt09133:0~ DATE1MAR 08,1996 ALPHA GROSSI 0 NET a o-· +/-.19 dpm/c:.a2a0 +I-6.~~E-3 BETA GROSSI +/-1.00 dpm/c:na2a0 +/-2.~7E-2 GAMMA GROSSI .0000 

AMPLE •:34. TIME:09133:48 DATE:MAR 08,1996 ALPHA GROSS: +/-.19 dpm/c:m210 +/-6.~5E-3 BETA GROS.s:·· +1-1.00 dpm/c:m2:0 +/-2.~7E-2 GAMMA GROSSI .0000 

' AMPLE tt:3~. TIME (1'1)1.50 TIMEa09:34a32 DATEaMAR 08,1996 
ALPHA GROSS: 0 NET: 0 +/-.19 dpmlc:•2•0 +/-6.5~-3 
BETA GROSS: 0 NETt 0 +/-1.00 dpm/c:m210 +I-2.~7E-2 
GAMMA GROSS: 0 C FACTORa1.0000 

~H: 
tt:36. TIME (M)a.50 TIM£109:3~116 DATE:MAR 08,1996 
GROSS: 0 NETt 0 +/-.19 dpm/c:m2a0 +/-6.55E-3 

BETA GROSS: 4. NETt 5.40 +/-7.90 dpm/c:m2t .13 +1-.20 
GAMMA GROSS: 0 C FACTOR:1.0000 

;AMPLE *: 37. TIME (M)I.50 TIMEa09136:08 DATE1MAR 08,1996 
ALPHA GROSSI 0 NETt 0 +/-.19 dpm/c:m2t0 +/-6.55E-3 



AMPLES ABOVE ALARM LEVEL 

•.. 
. 

•· rill 

- . ~;_ y- - -.. ;,.. 

'ROGRAM ••1 
'RESET COUNT:10000. ALPHA 
'SET TIME (M) a.~ 
fiSH VOL TA6Ea1300. 
·ISC WINDOWaSOO. 
;TART SAMPLE 11. 
;TOP SAMPLEa100. 
RROR (SIGMA)' 
(EPEAT •:o 
\ EFFlC (X) 1 
\ CRQSTLK (X 
\ B KGND ( CPM 
J EFFIC (1.)1 
l BKGND (CPM) 12. 
3KGD TIME (M)a10.00 
IOL ( cm2 ) I 100 • 00 
~LARM (dpm/V)I10.00 
JSER EQUATION 1 

' 

,,.... E •:1. TIME (M):.~O TIME:10t33117 DATE1MAR 08,1996 
~~--· .A BROSS 1 0 
BETA GROSSI 1. 
GAMMA GROSSI 0 

NET: 0 +/-.19 dpm/cm210 +/-6.~~E-3 
NET: 0 +1-4.04 dpm/cm210 +/-.10 
C FACTORa1.0000 

>AMPLE •:2. TIME (M) 1. ~ TU£110134100 DATE1MAR 08,1996 
ALPHA GROSSJ 0 NETt 0 +/-.19 dpm/cm2•0 +/-6.~~E-3 



~---· ..,.., ____ .... 

AMPLE •:3. 
ALPHA GROSS: 0 
BETA GROSS: 0 
GAMMA GROSS: 0 

'h 

~~~ •:4. 
GROSS: o-

BETA GROSS: Q 
GAMMA GROSS: g 

AMPLE ·=~-ALPHA GROSS: 0 
BETA GROSSI 1. 
GAMMA GROSS: 0 

AMPLE •:6. 
ALPHA GROSS: 1. 
BETA GROSS: 2. 
GAMMA GROSS: 0 

AMPLE •:7. 
ALPHA GROSS: 0 
BETA GROSS: 3. 
GAMMA GROSS: 0 

AMPLE •:e. 
ALPHA GROSS: 0 
BETA GROSSI 0 
SAMMA GROSS: 0 
~ (!'J~, ;• 

•:9. " .--:..::r 
Alii'~ GROSS: 0 
BETA GROSS: 1. 
GAMMA GROSS a 0 

AMPLE •:10. 
ALPHA GROSS: 0 
BETA GROSS: 1. 
GAMMA GROSS: 0 

:AMPLE •: 11. 
ALPHA SROSS1 0 
BETA GROSS: 0 
GAMMA GROSSI 

AMPLE *•12. 
ALPHA GROSS 1: 
BETA: GROSS 
SAMMA GROSS 

AMPLE; 
ALPHA 
BETA 
GAMMA 

•:13. 
GROSS: 0 
GROSS: 2. 
GROSS: 0 

._, I t I..., I ""-1,.- .......... ..,....., 

TIME CM):.~ TIME:10:34:44 DATE:MAR 08.1996 
NET: 0 +1-.19 dpm/cm2:0 +/-6.SSE-3 NET: 0 +/-1.00 dpm/cm2:0 +/-2.~7E-2 
C FACTOR11.0000 

TIME:10:3S:28 DATE:MAR 08,1996 
]'a 
'" 

0 +/-.19 dpm/cm2:0 +/-6.~~E-::S 
-~ I 0 +/-1.00 dpm/cm2:0 +/-2.~7E-2 tl' -· .· .• -~~z_OR r 1. 0000 

. ' ' -. . .... ~- .. 
TIMt' ;: ~!o TIME:10:36:11 OATE:MAR 08,1996 

NET: 0 +/-.19 dpm/cm2:0 +/-6.~5E-3 
NET: 0 +/-4.04 dpm/cm2a0 +/-.10 
C FACTOR:1.0000 

TIME CM):.SO TIMEa10:36:~~ DATE:MAR 08,1996 
NET: 1.90 +/-3.92 dpm/cm216w35E-2 +/-.13 
NET: 1.04 +/-5.67 dpm/cm2:2.70E-2 +/-.14 
C FACT0Ra1.0000 

TIME (M):.50 TIME:10:37:38 DATE:MAR 08,1996 
NET: 0 +/-.19 dpm/cm2:0 +/-6.~5E-3 
NET: 3.40 +/-6.86 dp•lcm2:8.76E-2 +1-.1 
C FACTOR:1.0000 

TIME (M):.50 TIME:10:38:22 DATE:MAR 08,1996 
NET: 0 +/-.19 dpm/cm210 +/-6. 
NET: 0 +/-1.00 dpm/c:m210 +1-2. 
C FACTORa1.0000 

TIME (M):.~O TIME:10139a06 DATEiMAR 08,1996 
NET: 0 +/-.19 dpm/cm210 +/-6.5~-3 
NET: 0 +-1-4.04 dpm/cm2:0 +/-.10 
C FACTOR:1.0000 

TIME (M):.~O TIME:10:39:49 DATEaMAR 08,1996 
NET: 0 +1-.19 dpm/cm2a0 +/-6.~~E-3 
NET I 0 +1-4.04 dpm/cm2a0 +1-.10 
C FACTOR :1.0000 

TIME (M)a.50 
NETa 0 
NET1 O·-

TII£:10a40a33 DATE1~ 
+1-.19 dpm/cm2a0 
+/-1.00 dpm/ca2a0 

08.1996 
+/-6.~~-3 
+I-2.57E-2 .oooo 

TIME:10141:16 DATE:MAR 08,1996 
+/-3.92 dpm/cm2a6.35E-2 +1-.13 
+1-4.11 dpm/cm2a0 +1-.10 

.0000 

' TIME (M):.~ TIME:10:42:08 DATE:MAR 
NET1 0 +/-.19 dpm/cm2:0 

08,1996 
+/-6.55£-3 
+/-.14 NET: 1.40 +/-~.63 dpm/cm2:3.61E-2 

C FACTOR:1.0000 

'" 



IGH VOLTAGE:1300. 
ISC WINDOW:800. 

-TART SAMPLE :1. 
-TOP SAMPLE: 100. 
RROR (SIGMA):1.96 :r "T 4t:O 
''· IC (7.) :29.-91 . i!_-. 
I CROSTLK ( 7.) : 18:·-" ;'!"._ ·_ . 
I BKGND (CPM) = .10· ;..s··(>O< . 
· EFF I C ( 7. ) : 38 .'78 -·:.. ; -. i 
; BKGND (CPM) 12.~.-~-..;· ~~!-,
:KGD TIME (M): 10.00 
'OL ( cm2 ) : 100 • 00 
1LARM (dpm/V) :10.00 
ISER EQUATION: 

;AMPLE 
ALPHA 
BETA 
GAMMA 

;AMPLE 
ALPHA 
BETA 
GAMMA 

iAMPLE 
ALPHA 
BETA 

4t:1. 
GROSS: 0 
GROSS: ~. 

GROSS: 0 

•:2. 
GROSS: 0 
GROSS: 3. 
GROSS: 0 

•:3. 
GROSS: 0 
GROSS: 2. 

GAMMA GROSS: 0 

·r'-)' , .. 
~?."'-

Al:PAA 
BETA 
GAMMA 

;AMPLE 
ALPHA 
BETA 
GAMMA 

AMPLE 
ALPHA 
BETA 

•:4. 
GROSS: 0 
GROSS& 1. 
GROSS: 0 

·=~· 
GROSS&· 0 
GROSSI 2. 
GROSS: 0 

•:6. 
GROSSI 0 
GROSSI 2. 

GAMMA GROSSI . 

AMPLE •:7. 
ALPHA. GROSSI 
BETA· GROSS:·· 
GAMMA GROSS: 

AMPLE •:e. 
ALPHA GROSS: 0 
BETA GROSSI 0 
GAMMA GROSS: 0 

;rE •:9. 
.C.\..,. .A GROSS: 0 
BETA GROSS& 0 
GAMMA GROSSI 0 

-AMPLE •=10. 
ALPHA GROSS: 0 .... .--. ..... ~,...- • 

TIME CM):.~O TIME:11:27:04 DATE:MAR 08,1996 
NET: 0 +/-.19 dpm/cm2:Q +/-6.~~E-3 
NET: 7.40 +/-8.82 dpm/cm2a.19 +/-.22 
C FACTOR:1.0000 

TIME CM):.50 TIME:11127:47 DATE:MAR 08,1996 
NET: 0 +/-.19 dpm/cm2:0 +/-6.~~ 
NET: 3.40 +/-6.86 dpm/c:m2a8.76E-2 +1-.175 
C FACTOR:1.0000 

TIME CM):. ~0 TIME:11:28:31 DATEaMAR 08,1996 
NET: 0 +/-.19 dpm/c:m210 +/-6. 
NET a 1.40 +/-~.63 dpm/c:m2:3.61E-2 +/-.1 
C FACT0Ra1.0000 

TIME (M):.~O TIMEa11a29a14 DATEiMAR 08,1996 
NET: 0 +/-.19 dpm/c:m2a0 +/-6.~~E-3 
NET: 0 +/-4.04 dp•lc:m2:0 +/-.10 
C FACTORa1.0000 

TIME CM):.~O TIHE:11a29:~7 DATE:MAR 08,1996 
NET1 0 +/-.19 dpa/c:m2a0 +/-6.~5E-3 
NET1 1.40 +/-~.63 dpm/c:m2:3.61E-2 +/-.14 
C FACTOR11.0000 

TIME U1) I-~ TIH£111130:41 DATEaMAR 08,1996 
NET a 0 +/-.19 dpmlc:•2•0 +/-6.~5E-3 
NET I 1.40 +/-~.63 dpm/c:m2a3.61E-2 +/-.14 

.0000 

TIME111:31a24 DATEaMAR 08,1996 
+/-.19 dpm/c:m2a0 +/-6.5~E-3 
+/-~.63 dpm/c:m2a3.61E-2 +/-.14 

.0000 

TIME U1) a.~ ' TIME111:32:07 DATE:MAR 08,1996 
NET1 0 +/-.19 dpm/c:m210 +/-6.~~E-3 
NET I 0 +/-1.00 d pta/ c:m21 0 +/-2.~7E-2 
C FACTOR11.0000 

TIME (t1) I • :50 TIME111a32:~0 DATE1MAR 08,1,.6 
NET: 0 +/-.19 dpm/c:m2a0 +/-6.~!SE-3 
NET1 0 +/-1.00 dpm/c:m2a0 +/-2.~7E-2 
C FACTORa1.0000 

TIME (M)a.!SO TIME111a33a34 DATEaMAR 08,1996 
NET a 0 +/-.19 dpm/c:m2a0 +/-6.~5E-3 
·~ ... " .... ,_, ""' ......... , ..... .,.n ..,,_ 1n 

'~ 



~E 

~PHA 
BETA 
3AMMA 

•:11. 
GROSSI 0 
GROSS: ~. 
GROSS: 0 

TIME 

~- . 4tl12. . ~~~ 
"' ,A GROSS 1 Q - "'·· 
BETA GROSS: ~~,"..:. -~--·· 
GAMMA GROSS: (h._·. 

AMPLE 
ALPHA 
BETA 
GAMMA 

AMPLE 
ALPHA 
BETA 
GAMMA 

AMPLE 
ALPHA 
BETA 
GAMMA 

. . 

4t:13. 
GROSS: 
GROSS: 
GROSS: 

-¥-·. 
"'t"' 

~:--~ 

1: 
0 
0 

4ta14. 
GROSS: 1. 
GROSS: 0 
GROSS: 0 

4ta15. 
GROSS: 0 
GROSS: 1. 
GROSS: 0 

TIME 

TIME 

(M):.~ TIM£:11:34:17 DATE:MAR 08,19.6 
NET1 0 +/-.19 dpm/cM2:0 +/-6.~5E-3 
NET: 7.40 +/-8.82 dpm/cm2:.19 +1-.22 
C FACTOR:1.0000 

TIME:11:3~:00 DATE:MAR 08,1996 
+/-.19 dpm/cm2:0 +/-6.55E-3 
+1-1.00 dpm/cm2:0 +/-2.~7E-2 

.0000 

TIME:11:33:44 DATE:MAR 08,1996 
+/-3.92 dpm/cm2:6.3~E-2 +/-.13 

NET1 0 +/-1.23 dpm/ca2:0 +/-3.18E-2 
C FACTOR:1.0000 

CM):.50 TIME:11a36:27 DATE:MAR 08,1996 
NET: 1.90 +/-3.92 dpm/cm2a6.35E-2 +1-.13 
NET: 0 +/-1.23 dpm/cm2a0 +/-3.18E-2 
C FACTOR:1.0000 

(M):.30 TIME:11:37a18 DATE:MAR 08,1996 
NET: 0 +/-.19 dpM/cm2a0 +/-6.55E-3 
NET: 0 +/-4.04 dpm/cm2a0 +/-.10 
C FACT0Ra1.0000 ~ 

.... 



APPENDIXH 

OIL RESULTS 
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~~>,JALliiCAL 
LABOf<ATORIES 
7300 Jefferson. N.E. • Albuquerque. New Mexico 87109 • (505) 345-8964 • FAX (505) 345-7259 
3332 Wedgewood. E-5 • El Paso. Texas 79925 • (915) 593-6000 • FAX (915) 593-7820 

NES, INC. 
3500 TRINITY DR. 
SUITE C-5 
LOS ALAMOS, NM 87544 
Attn: DEBORAH O'CONNELL 

Purchase Order: 23629 
Invoice Number: 

Order #: 95-12-169 
Date: 12/28/95 16:37 
Work ID: MDA/M 
Date Received: 12/14/95 
Date Completed: 12/28/95 

Client Code: NES01 

SAMPLE IDENTIFICATION 

Sample Sample 
Number Description 
01 OIL CAN 

Sample 
Number 

ND None Detected D F = Dilution Factor NT = Not Tested 
B Analyte was present in the blank 
E Estimated Value or Result exceeds calibration range 

Sample 
Description 

MULTIPLY THE LIMIT(= AAL'S DETECTION LIMIT) BY DILUTION FACTOR 

Member: Amerocan Council or 
lndcocndenl LJbor.uories. Jnc. 

RP..P'Itnnt ICT10N UP nn.s REI'OIII:T IN LE..SS THAN PULL IUiQUIIU"-~ Tt12. Wlll'n"EN C'ON~ENT OF AAL TUf~ ltF.Pt"liii:T MAY -.,U"f BE IJ~F.D IS ANY MANNF..II: RY THE C'I.II!NT OR ANY OTHER THU'D PARTY TO CLAIM PAUDU('T ENDOR!'iE.MF.NT BY TilE NATIONAL LA8011lATOitY VOLUNrAttY ACCil~DI rATION PkCXlaA.N. 



Page l 
REPORT Work Order# 95-12-169 Received: 12/14/95 Results By Test 

:s.s:- :c;:,E Somp:;.e .Q.! 
je!au:c u~i:s ie~tered units; 

SMSCXT 12/18/95 



Page 2 

Received: 12/14/95 

OIL CAN -
REPORT 

Results by Sample 
Work Order # 95·12-169 

FRACTrCN ~ ~EST CODE SMSCMS NAME MISC TEST SOIL·GC/MS 
~ate ~ Ti~e Collected 12/12/95 10:30:00 Category =W~I~P~E~------

ANALYTES RESULT LIM 

ATTACHED ATTACHED 

Notes and Definitions for this Report: 

DATE_EXT 

DATE_ANAL 12/21/95 
ANALYST ...Q!! 
FILE ID MSS3102.D 
UNITS ug/WIPE 
BATCH_ID SMSSVOA097 
COMMENTS 



Page 3 

Received: 12/14/95 -
PARAMETER 

.?CB :016 

PCB :.221 

PCB 1232 

PCB 1242 

PCB 1248 

PC9 1254 

PCB 1260 

REPORT 

Results by Sample 

Work Order 8 95-12-169 

cSS':' .:sr:E ~ );A.'!E PCB's/EPA 560-5-85 
Jace & Time Col:ectej 12/12/95 10:30:00 

RESULT LIMIT D F -

ND 0.75 __L_Q, 

ND 0.75 ___L.,Q 

ND 0.75 ___L.,Q 

ND 0.75 ___L.,Q 

ND 0.75 ___L.,Q 

ND 0.75 ___L.,Q 

ND 0.75 ___L.,Q 

Notes and Definitions for this Report: 

EXTRACTED 

ANALYST .....£!£ 
FILE ID 8809 

UNITS ug/Wipe 

BATCH ID WPPCB045 

COMMENTS 

DATE A.."'A'-. -

~2/26~95 

12L26/95 

12U6/95 

12L2EL95 

12i26L95 

12i26L95 

12i26i95 



Assaigai Analytical Laboratories 

Semi-Volatile Organics 

9512169-01A 

Analytes Results Units 
3+4 Methylphenol 400 ug/Wipe 
2 .4-Dimethylphenol 270 ug/Wipe 
Naphthalene 2600 ug/Wipe 
2-Methylnaphthalene 1400 ug/Wipe 
1-Methylnaphthalene 1000 ug/Wipe 

· Acenaphthene 2700 ug/Wipe 
Dibenzofuran 1600 ug/Wipe 
Fluorene 1800 ug/Wipe 
Phenanthrene 4800 ug/Wipe ;~ Anthracene 750 ug/Wipe ., .. 
Fluoranthene 1900 ug/Wipe 

-~· ,_ 

Pyrene 1500 ug/Wipe 
Benzo(A)Anthracene 310 ug/Wipe 
Chrysene 320 ug/Wipe 

Please note: The compounds listed above were identified using a modification to EPA Method 8270. 



\SAIGAI 
ANALYTICAL 
LABORATORIES 

Chain~!-~~s~{,,);~,,~~cord 
Ub Job no.. J o.te _____:~-...!....!.[/ (_:__::__ 

ProJect Name 1 Number__;V\1__,_,..b1~_...WJ.Lf---------
Contract/~ote -----------

,. .. 

LU 

p- I ~ 4"----=--1 _ 

ProJect Manager 1 Con~act 1 kLe 0 ' l'nvt'l•' // 
Telephone No. &' & ). -1, ~-~ 
FaxNo. IP~·~- J..l,ill_ 
S.mplera: (S/g1111ture) 0&:111 t? G._,· ! / J 

,, 

llethod of 8hlpmenl: _____________ , 
Conlmenll: . ~ . ' .~, .. ' '' '\ 

~k I 
BpeciM lnetructlona: 

COURIER 

7300 JEFFERSON, N.E. ) 
ALBUQUERQUE, NEW MEXICO 8.' 

(505) 345-8964 

3332 WEDGEWOOO 
El PASO, TEXAS 79925 

(915) 593-aOO 

1910 N. BIG-· .iiNG 
MIDLAND, TEXAS 79705 

(915) 570.1116 

MELQUIADES ALANIS 
6411 LOCAL UNO 

CIUDAD JUAREZ, CHIHUAHUA MEXICO 32320 

.I I 

RNeon 

After an11lyala, umplea are to be: 

0 Olapoaed of (addiU-1 fM) 

0 Stored (30 daya max) 

0 Stored over 30 deya (addiUonatiH) 

0 Returned to cuatomer 



APPENDIX I 

VOC AND SVOC ANALYSES FOR HE CONFIRMATION 



.;.. ..... ~.---
~r-. ASSA1GA1 

P,NALYTICAL 
LABORATORIES 
7300 Jefferson. N.E. • Albuquerque. New Mexico 87109 • (505) 345-8964 • FAX (505) 345-7259 3332 Wedgewood. E-5 • El Paso. Texas 79925 • (915) 593-6000 • FAX (915) 593-7820 

Report Generated: 
January 5, 1996 13:46 

SENT NES I INC. 
TO: 3500 TRINITY DR. 

SUITE C-5 

CERTIFICATE OF ANALYSIS 
RESULTS BY SAMPLE 

LOS ALAMOS, NM 87544 
ATTN: DEBORAH O'CONNELL 

WORKORDER # 
WORK ID 
CLIENT CODE 
DATE RECEIVED 

9512170 
MDA/M 
NESOl 
12/14/95 

LabiD:9512170-0lA 
Sample ID: PILE I DUCTWORK 

TEST / METHOD RESULT 

SVOA WATERISW846 8270B 
n-Nitrosodimethylamine NO Pyridine NO Aniline NO bis(2-Chloroethyl) Ether NO 2-Chlorophenol NO ,...... ?-Dichlorobenzene NO "-Dichlorobenzene NO ·Enol ND J< --Dichlorobenzene NO Benzyl Alcohol NO bis(2-Chloroisopropyl) Ether ND 2-Methylphenol I 0-Cresol NO Hexachloroethane NO n-Nitroso-di-n-propylamine NO Nitrobenzene NO 314 Methylphenol I M/P-Cresol NO Isophorone NO 2-Nitrophenol NO bis(2-Chloroethoxy) Methane NO 2,4-Dimethylphenol NO 1,2,4-Trichlorobenzene NO Naphthalene NO Benzoic Acid NO 2, 4-D ichlorophenol ND 4-Chloroaniline ND Hexachlorobutadiene NO 2-Methylnaphthalene NO 4-Chloro-3-methy !phenol NO Hexachlorocyclopentadiene NO 2,4,6-Trichlorophenol NO 2.4 ,5-Trichlorophenol NO 2-Chloronaphthalene NO 2-Nitroaniline NO Acenaphthylene ND Dimethylphthalate NO 2,6-Dinitrotoluene NO Acenaphthene NO 3-Nitroaniline NT Oibenzofuran NO r ~-Dinitrotoluene NO 'rene ND \ tlorophenyl-phenylether NO '"' tethy !phthalate NO 4-Nitrophenol NO 

Collected: 12 I 12 I 9 5· o 9 : 3 o : o o 
Matrix: WIPE 

UNITS 

uglwipes 
uglwipes 
uglwipes 
uglwipes 
ug/wipes 
ug/wipes 
ug/wipes 
ug/wipes 
ug/wipes 
ug/wipes 
ug/wipes 
ug/wipes 
ug/wipes 
ug/wipes 
ug/wipes 
ug/wipes 
ug/wipes 
ug/wipes 
ug/wipes 
ug/wipes 
ug/wipes 
uglwipes 
uglwipes 
uglwipes 
uglwipes 
uglwipes 
uglwipes 
uglwipes 
ug/wipes 
ug/wipes 
ug/wipes 
ug/wipes 
ug/wipes 
ug/wipes 
ug/wipes 
ug/wipes 
ug/wipes 
ug/wipes 
ug/wipes 
ug/wipes 
ug/wipes 
ug/wipes 
ug/wipes 
ug/wipes 

LIMIT D F DATE 
ANAL 

10 2.0 12126195 
10 2.0 12126195 
10 2.0 12126195 

1.0 2.0 12/26/95 
1.0 2.0 12/26/95 
1.0 2.0 12/26/95 
1.0 2.0 12126/95 
10 2.0 12/26/95 

1.0 2.0 12/26/95 
50 2.0 12126/95 

1.0 2.0 12/26/95 
1.0 2.0 12126/95 
1.0 2.0 12/26/95 
1.0 2.0 12/26/95 
1.0 2.0 12/26/95 
1.0 2.0 12/26/95 
1.0 2.0 12/26/95 
10 2.0 12/26/95 

1.0 2.0 12126195 
1.0 2.0 12126195 
1.0 2.0 12126195 
1.0 2.0 12126195 
100 2.0 12126195 

10 2.0 12126195 
10 2.0 12126195 

1.0 2.0 12126195 
1.0 2.0 12126195 
10 2.0 12/26/95 
50 2.0 12/26195 
10 2.0 12/26/95 
10 2.0 12/26/95 

1.0 2.0 12/26/95 
10 2.0 12126/95 

1.0 2.0 12/26/95 
1.0 2.0 12126/95 
10 2.0 12/26/95 

1.0 2.0 12/26/95 
10 2.0 12/26/95 

1.0 2.0 12/26/95 
10 2.0 12/26/95 

1.0 2.0 12/26/95 
1.0 2.0 12/26/95 
1.0 2.0 12/26/95 
20 2.0 12/26195 

RP,.Ontl~nN OP nns Jte:roii:T IN LESS THAN PULL UQUIRif-' 1"112 W1UTTI!N C'ON!\ENT 01' AAL 

Member: American Council of 
Till!\ llEPORT MAY NO"f liE. U~F..D IN ANY Jli4ANNfi.Jt IIY THE C'UENT Olt ANY OTtl~lt THIRD PARTY TO CLAIM 

PltOOU(:T £NDOR11EMEN'T ay THE NATIONAL LABORATORY VOLUNTARY ACCAI!DUATION nOORAM. 
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BATCH ID 

SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVOA098 
SMSSVO-

~ ~ 
~ ~-lj, 



Page: 2 ,,.,.. 
ID:9512170-01A Collected: 12/12/95 09:30:00 --,. nple ID: PILE I DUCTWORK Matrix: WIPE 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

SVOA WATER/SW846 8270B 
4 .6-D initro-2-methy I phenol ND ug/wipes 10 2.0 12/26/95 SMSSVOA098 
n-Nitrosodiphenylamine ND ug/wipes 1.0 2.0 12/26/95 SMSSVOA098 
4-Nitroani1ine ND ug/wipes 10 2.0 12/26/95 SMSSVOA098 
4-Bromopheny 1-pheny tether ND ug/wipes 1.0 2.0 !2/26/95 SMSSVOA098 
Hexachlorobenzene ND ug/wipes 1.0 2.0 12/26/95 SMSSVOA098 
Pentachlorophenol ND ug/wipes 20 2.0 12/26/95 SMSSVOA098 
2 A-Dinitrophenol ND ug/wipes 50 2.0 12/26/95 SMSSVOA098 
Benzidine NT ug/wipes 50 2.0 12/26/95 SMSSVOA098 
Phenanthrene ND ug/wipes 1.0 2.0 12/26/95 SMSSVOA098 
Anthracene ND ug/wipes 1.0 2.0 12/26/95 SMSSVOA098 
Di-n-burylphthalate ND ug/wipes 10 2.0 12/26/95 SMSSVOA098 
Fluoranthene ND ug/wipes 1.0 2.0 12/26/95 SMSSVOA098 
Pyrene ND ug/wipes 1.0 2.0 12/26/95 SMSSVOA098 
Butylbenzylphtha1ate ND ug/wipes 1.0 2.0 12/26/95 SMSSVOA098 
Benzo(a)anthracene ND ug/wipes 1.0 2.0 12/26/95 SMSSVOA098 
Chrysene ND ug/wipes 1.0 2.0 12/26/95 SMSSVOA098 
3.3 '-Dichlorobenzidine ND ug/wipes 10 2.0 12/26/95 SMSSVOA098 
bis(2-Ethylhexyl)phthalate ND ug/wipes 10 2.0 12/26/95 SMSSVOA098 
Di-n-octyl phthalate ND ug/wipes 10 2.0 12/26/95 SMSSVOA098 
Benzo(b )tluoranthene ND ug/wipes 1.0 2.0 12/26/95 SMSSVOA098 
Benzo(k)tluoranthene ND ug/wipes 1.0 2.0 12/26/95 SMSSVOA098 
Benzo(a)pyrene ND ug/wipes 1.0 2.0 12/26/95 SMSSVOA098 
Indeno(l,2 ,3-cd)pyrene ND ug/wipes 10 2.0 12/26/95 SMSSVOA098 
Qenzo(g ,h ,i)perylene ND ug/wipes 10 2.0 12/26/95 SMSSVOA098 
~ .4 .6-Tetrachlorophenol ND ug/wipes 50 2.0 12/26/95 SMSSVOA098 

·.,,,;benzene 
ND ug/wipes 1.0 2.0 12/26/95 SMSSVOA098 

i ,:..:enz(a.h)anthracene ND ug/wipes 10 2.0 12/26/95 SMSSVOA098 
,.,~, ·''~A XT/SW846 3520 12/19/95 N/A VOLA TILES/SW846 8240B 

Dichloroditluoromethane ND mg/wipes 0.010 1.0 12119/95 SMSVOA340 Chloromethane ND mg/wipes 0.0050 1.0 12/19/95 SMSVOA340 lodomethane ND mg/wipes 0.0050 1.0 12/19/95 SMSVOA340 Acetone ND mg/wipes 0.0050 1.0 12/19/95 SMSVOA340 Bromomethane ND mg/wipes 0.0050 1.0 12/19/95 SMSVOA340 Vinyl Chloride ND mg/wipes 0.0050 1.0 12119195 SMSVOA340 Chloroethane ND mg/wipes 0.0050 1.0 12/19/95 SMSVOA340 Trichlorotluoromethane ND mg/wipes 0.0050 1.0 12119/95 SMSVOA340 Freon 113 ND mg/wipes 0.0050 1.0 12/19/95 SMSVOA340 Carbon Disulfide ND mg/wipes 0.0050 1.0 12/19/95 SMSVOA340 Acrolein ND mg/wipes 0.020 1.0 12/19/95 SMSVOA340 Methylene Chloride ND mg/wipes 0.010 1.0 12119/95 SMSVOA340 1.1-Dichloroethene ND mg/wipes 0.0010 1.0 12/19/95 SMSVOA340 I ,1-Dichloroethane ND mg/wipes 0.0010 1.0 12/19/95 SMSVOA340 Acrylonitrile ND mg/wipes 0.020 1.0 12/19/95 SMSVOA340 trans-1.2-Dichloroethene ND mg/wipes 0.0010 1.0 12119/95 SMSVOA340 Chloroform ND mg/wipes 0.0010 1.0 12/19/95 SMSVOA340 1,2-Dichloroethane ND mg/wipes 0.0010 1.0 12/19/95 SMSVOA340 Vinyl Acetate ND mg/wipes 0.0050 1.0 12119/95 SMSVOA340 cis-1,2-Dichloroethene NO mg/wipes 0.0010 1.0 12/19/95 SMSVOA340 2-Butanone (MEK) ND mg/wipes 0.0050 1.0 12119/95 SMSVOA340 1,1,1-Trichloroethane NO mg/wipes 0.0010 1.0 12119/95 SMSVOA340 Carbon Tetrachloride NO mg/wipes 0.0010 1.0 12119/95 SMSVOA340 Bromodichloromethane NO mg/wipes 0.0010 1.0 12/19/95 SMSVOA340 1.2-Dichloropropane ND mg/wipes 0.0010 1.0 12119/95 SMSVOA340 D ibromomethane NO mg/wipes 0.0010 1.0 12/19/95 SMSVOA340 trans-1,3-Dichloropropene NO mg/wipes 0.0010 1.0 12119/95 SMSVOA340 Trichloroethene NO mg/wipes 0.0010 1.0 12/19/95 SMSVOA340 ~hlorodibromomethane NO mg/wipes 0.0010 1.0 12119/95 SMSVOA340 ~yl Methacr;:late NO mg/wipes 0.0050 1.0 12/19/95 SMSVOA340 · foroethylvmyl Ether NO mg/wipes 0.0050 1.0 12/19/95 SMSVOA340 .-Trichloroethane NO mg/wipes 0.0010 1.0 12/19/95 SMSVOA340 ;nzene NO mg/wipes 0.0010 1.0 12119/95 SMSVOA340 cis-1 ,3-Dichloropropene NO mg/wipes 0.0010 1.0 12119/95 SMSVOA340 



Page:3 - ID:9512170-01A Collected: 12112195 09:30:00 nple ID: PILE I DUCTWORK Matrix: WIPE 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILESISW846 8240B 
Bromoform ND mglwipes 0.0010 1.0 12119195 SMSVOA340 4-Methyi-2-Pemanone (MffiK) ND mglwipes 0.0050 1.0 12119195 SMSVOA340 Tetrachloroethene ND mglwipes 0.0010 1.0 12/19/95 SMSVOA340 1.1.2 .2-Tetrachloroethane ND mglwipes 0.0010 1.0 12/19/95 SMSVOA340 1.2-Dibromoethane ND mglwipes 0.0010 1.0 12119195 SMSVOA340 2-Hexanone (MBK) ND mglwipes 0.0050 1.0 12119195 SMSVOA340 1.1.1.2-Tetrachloroethane ND mglwipes 0.0010 1.0 12119195 SMSVOA340 Toluene ND mglwipes 0.0010 1.0 12119195 SMSVOA340 Chlorobenzene ND mglwipes 0.0010 1.0 12119/95 SMSVOA340 Ethylbenzene ND mglwipes 0.0010 1.0 12119195 SMSVOA340 1.4-Dichloro-2-Butene ND mglwipes 0.010 1.0 12119/95 SMSVOA340 Styrene ND mglwipes 0.0010 1.0 12119/95 SMSVOA340 P/M Xylene ND mglwipes 0.0020 1.0 12119/95 SMSVOA340 0-Xylene ND mg/wipes 0.0010 1.0 12119/95 SMSVOA340 1,2,3-Trichloropropane ND mglwipes 0.0010 1.0 12119195 SMSVOA340 Methyl-ten Butyl Ether ND mg/wipes 0.010 1.0 12119195 SMSVOA340 1.2-Dichlorobenzene ND mglwipes 0.0010 1.0 12119195 SMSVOA340 I ,3-Dichlorobenzene ND mglwipes 0.0010 1.0 12119195 SMSVOA340 1 A-Dichlorobenzene ND mglwipes 0.0010 1.0 12119195 SMSVOA340 

Lab ID: 9512170-02A Collected: 12112195 09:30:00 ~"'.'q)ple ID: PILE I CABINET Matrix: WIPE 
._,~T I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 

ANAL 
SVOA WATER/SW846 8270B 

n-Nitrosodimethy!amine ND uglwipes 10 2.2 12127195 SMSSVOA099 Pyridine ND uglwipes 10 2.2 12127195 SMSSVOA099 Aniline ND uglwipes 10 2.2 12127195 SMSSVOA099 bis(2-Chloroethyl) Ether ND uglwipes 1.0 2.2 12127195 SMSSVOA099 2-Chlorophenol ND uglwipes 1.0 2.2 12127195 SMSSVOA099 1 ,)-Dichlorobenzene ND uglwipes 1.0 2.2 12127195 SMSSVOA099 1 A-Dichlorobenzene ND uglwipes 1.0 2.2 12127195 SMSSVOA099 Phenol ND uglwipes 10 2.2 12127/95 SMSSVOA099 1,2-Dichlorobenzene ND ug/wipes 1.0 2.2 12127/95 SMSSVOA099 Benzyl Alcohol ND uglwipes 50 2.2 12127195 SMSSVOA099 bis(2-Chloroisopropyl) Ether ND ug/wipes 1.0 2.2 12127195 SMSSVOA099 2-Methylphenol I 0-Cresol ND uglwipes 1.0 2.2 12127195 SMSSVOA099 Hexachloroethane ND uglwipes 1.0 2.2 12127195 SMSSVOA099 n-N itroso-di-n-propy Ia mine ND uglwipes 1.0 2.2 12127195 SMSSVOA099 Nitrobenzene ND uglwipes 1.0 2.2 12127195 SMSSVOA099 314 Methylphenol I MIP-Cresol ND uglwipes 1.0 2.2 12127195 SMSSVOA099 Isophorone ND uglwipes 1.0 2.2 12127195 SMSSVOA099 2-Nitrophenol ND uglwipes 10 2.2 12127195 SMSSVOA099 b is(2 -Chloroethoxy) Methane ND uglwipes 1.0 2.2 12127195 SMSSVOA099 2.4-Dimethylphenol ND uglwipes 1.0 2.2 12127195 SMSSVOA099 1,2,4-Trichlorobenzene ND uglwipes 1.0 2.2 12127195 SMSSVOA099 Naphthalene ND uglwipes 1.0 2.2 12127195 SMSSVOA099 Benzoic Acid ND uglwipes 100 2.2 12127195 SMSSVOA099 2,4-Dichlorophenol ND uglwipes 10 2.2 12127195 SMSSVOA099 4-Chloroaniline ND uglwipes 10 2.2 12127195 SMSSVOA099 Hexachlorobutadiene ND uglwipes 1.0 2.2 12127195 SMSSVOA099 2-Methylnaphthalene ND uglwipes 1.0 2.2 12127195 SMSSVOA099 ''1loro-3-methylphenol ND uglwipes 10 2.2 12127195 SMSSVOA099 .chlorocyclopentadiene ND uglwipes 50 2.2 12127195 SMSSVOA099 ... 6-Trichlorophenol ND uglwipes 10 2.2 12127195 SMSSVOA099 , ,5-Trichlorophenol ND uglwipes 10 2.2 12127195 SMSSVOA099 _-Chloronaphthalene ND uglwipes 1.0 2.2 12127195 SMSSVOA099 



Page: 4 

. ._. ID:9512170-02A Collected: 12/12/95 09:30:00 
nple ID: PILE I CABINET Matrix: WIPE 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

SVOA WATER/SW846 82708 
2-Nitroaniline NO ug/wipes 10 2.2 12/27195 SMSSVOA099 
Acenaphthylene NO ug/wipes 1.0 2.2 12/27195 SMSSVOA099 
Dimethylphthalate NO ug/wipes 1.0 2.2 12/27/95 SMSSVOA099 
2.6-Dinitrotoluene ND ug/wipes 10 2.2 12/27/95 SMSSVOA099 
Acenaphthene ND ug/wipes 1.0 2.2 12/27/95 SMSSVOA099 
3-Nitroaniline NT ug/wipes 10 2.2 12/27/95 SMSSVOA099 
Dibenzofuran NO ug/wipes 1.0 2.2 12/27/95 SMSSVOA099 
2 .4-Dinitrotoluene ND ug/wipes 10 2.2 12/27/95 SMSSVOA099 
Fluorene ND ug/wipes 1.0 2.2 12/27/95 SMSSVOA099 
4-Chloropheny 1-pheny !ether NO ug/wipes 1.0 2.2 12/27/95 SMSSVOA099 
Diethylphthalate NO ug/wipes 1.0 2.2 12/27/95 SMSSVOA099 
4-Nitrophenol NO ug/wipes 20 2.2 12/27/95 SMSSVOA099 
4,6-Dinitro-2-methylphenol NO ug/wipes 10 2.2 12/27/95 SMSSVOA099 
n-N itrosodipheny Ia mine NO ug/wipes 1.0 2.2 12/27/95 SMSSVOA099 
4-Nitroaniline ND ug/wipes 10 2.2 12/27/95 SMSSVOA099 
4-Bromopheny 1-pheny I ether NO ug/wipes 1.0 2.2 12/27/95 SMSSVOA099 
Hexachlorobenzene ND ug/wipes 1.0 2.2 12/27/95 SMSSVOA099 
Pentachlorophenol NO ug/wipes 20 2.2 12/27/95 SMSSVOA099 
2 ,4-Dinitrophenol ND ug/wipes 50 2.2 12/27/95 SMSSVOA099 
Benzidine NT ug/wipes 50 2.2 12/27/95 SMSSVOA099 
Phenanthrene NO ug/wipes 1.0 2.2 12/27/95 SMSSVOA099 
Anthracene ND ug/wipes 1.0 2.2 12/27/95 SMSSVOA099 
Di-n-butylphthalate NO ug/wipes 10 2.2 12/27/95 SMSSVOA099 
~\,•oranthene ND ug/wipes 1.0 2.2 12/27/95 SMSSVOA099 -,. _, 

NO ug/wipes 1.0 2.2 12/27/95 SMSSVOA099 .· :ne 
~:::ylbenzylphthalate ND ug/wipes 1.0 2.2 12/27/95 SMSSVOA099 

'lZO(a)anthracene ND ug/wipes 1.0 2.2 12/27/95 SMSSVOA099 
rysene ND ug/wipes 1.0 2.2 12/27/95 SMSSVOA099 

J .3 '-Dichlorobenzidine NO ug/wipes 10 2.2 12/27/95 SMSSVOA099 
bis(2-Ethylhexyl)phthalate ND ug/wipes 10 2.2 12/27/95 SMSSVOA099 
Di-n-octyl phthalate ND ug/wipes 10 2.2 12/27/95 SMSSVOA099 
Benzo(b )tluoranthene ND ug/wipes 1.0 2.2 12/27/95 SMSSVOA099 
Benzo(k)tluoranthene NO ug/wipes 1.0 2.2 12/27/95 SMSSVOA099 
Benzo(a)pyrene NO ug/wipes 1.0 2.2 12/27/95 SMSSVOA099 
lndeno(l ,2,3-cd)pyrene ND ug/wipes 10 2.2 12/27/95 SMSSVOA099 
Benzo(g,h,i)perylene NO ug/wipes 10 2.2 12/27/95 SMSSVOA099 
2.3 ,4 ,6-Tetrachlorophenol NO ug/wipes 50 2.2 12/27195 SMSSVOA099 
Azobenzene NO ug/wipes 1.0 2.2 12/27/95 SMSSVOA099 
Dibenz(a.h)anthracene ND ug/wipes 10 2.2 12/27/95 SMSSVOA099 

SVOA XT /SW846 3520 12/20/95 N/A 
VOLATII..ES/SW846 82408 

Dichloroditluoromethane NO mg/Kg 0.010 1.0 12/19/95 SMSVOA340 
Chloromethane ND mg/Kg 0.0050 1.0 12/19/95 SMSVOA340 
Iodomethane NO mg/Kg 0.0050 1.0 12/19/95 SMSVOA340 
Acetone NO mg/Kg 0.0050 1.0 12119/95 SMSVOA340 
Bromomethane NO mg/Kg 0.0050 1.0 12/19/95 SMSVOA340 
Vinyl Chloride NO mg/Kg 0.0050 1.0 12119/95 SMSVOA340 
Chloroethane NO mg/Kg 0.0050 1.0 12119/95 SMSVOA340 
Trichlorotluoromethane NO mg/Kg 0.0050 1.0 12/19/95 SMSVOA340 
Freon 113 NO mg/Kg 0.0050 1.0 12/19/95 SMSVOA340 
Carbon Disulfide 600 mg/Kg 0.0050 1.0 12/19/95 SMSVOA340 
Acrolein NO mg/Kg 0.020 1.0 12/19/95 SMSVOA340 
Methylene Chloride NO mg/Kg 0.010 1.0 12/19/95 SMSVOA340 
1,1-Dichloroethene NO mg/Kg 0.0010 1.0 12/19/95 SMSVOA340 
1,1-Dichloroethane NO mg/Kg 0.0010 1.0 12/19/95 SMSVOA340 
Acrylonitrile NO mg/Kg 0.020 1.0 12/19/95 SMSVOA340 
trans-1.2-Dichloroethene NO mg/Kg 0.0010 1.0 12/19/95 SMSVOA340 
,...l)loroform NO mg/Kg 0.0010 1.0 12/19/95 SMSVOA340 

-Dichloroethane NO mg/Kg 0.0010 1.0 12/19/95 SMSVOA340 
'~ ayl Acetate NO mg/Kg 0.0050 1.0 12/19/95 SMSVOA340 

-1,2-Dichloroethene NO mg/Kg 0.0010 1.0 12/19/95 SMSVOA340 
Jutanone (MEK) ND mg/Kg 0.0050 1.0 12/19/95 SMSVOA340 

, .1.1-Trichloroethane ND mg/Kg 0.0010 1.0 12/19/95 SMSVOA340 



Page: 5 

ID:9512170-02A Collected: 12/12/95 09:30:00 
nple ID: PILE I CABINET Matrix: WIPE 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES/SW846 82408 
Carbon Tetrachloride ND mg/K.g 0.0010 1.0 12/19/95 SMSVOA340 
Bromodichloromethane ND mg/K.g 0.0010 1.0 12119/95 SMSVOA340 
1.2-Dichloropropane ND mg/K.g 0.0010 1.0 12/19/95 SMSVOA340 
Dibromomethane ND mg/Kg 0.0010 1.0 12/19/95 SMSVOA340 
trans-1.3-Dichloropropene ND mg/K.g 0.0010 1.0 12/19/95 SMSVOA340 
Trichioroethene ND mg/K.g 0.0010 1.0 12/19/95 SMSVOA340 
Chlorodibromomethane ND mg/K.g 0.0010 1.0 12/19/95 SMSVOA340 
Ethyl Methacrylate ND mg/Kg 0.0050 1.0 12/19/95 SMSVOA340 
2-Chloroethylvinyl Ether ND mg/K.g 0.0050 1.0 12119/95 SMSVOA340 
1.1.2-Trichloroethane ND mg/K.g 0.0010 1.0 12/19/95 SMSVOA340 
Benzene ND mg!K.g 0.0010 1.0 12/19/95 SMSVOA340 
cis-1.3-Dichloropropene ND mg/Kg 0.0010 1.0 12/19/95 SMSVOA340 
Bromoform ND mg/K.g 0.0010 1.0 12/19/95 SMSVOA340 
4-Methyi-2-Pentanone (MffiK) ND mg/K.g 0.0050 1.0 12119/95 SMSVOA340 
Tetrachloroethene ND mg/K.g 0.0010 1.0 12/19/95 SMSVOA340 
1.1.2.2-Tetrachloroethane ND mg/K.g 0.0010 1.0 12/19/95 SMSVOA340 
1 ,2-Dibromoethane ND mg/Kg 0.0010 1.0 12/19/95 SMSVOA340 
2-Hexanone (MBK) ND mg/Kg 0.0050 1.0 12/19/95 SMSVOA340 
1,1, 1,2-Tetrachloroethane ND mg/Kg 0.0010 1.0 12/19/95 SMSVOA340 
Toluene ND mg/Kg 0.0010 1.0 12/19/95 SMSVOA340 
Chlorobenzene ND mg/K.g 0.0010 1.0 12/19/95 SMSVOA340 
Ethyl benzene ND mg/K.g 0.0010 1.0 12/19/95 SMSVOA340 
1.4-Dichloro-2-Butene ND mg/K.g 0.010 1.0 12119/95 SMSVOA340 
.£tv rene ND mg/K.g 0.0010 1.0 12119/95 SMSVOA340 
·~Xylene ND mg/K.g 0.0020 1.0 12/19/95 SMSVOA340 

'··.-~:~::{ylene ND mg/Kg 0.0010 1.0 12/19/95 SMSVOA340 
,.,3-Trichloropropane ND mg/Kg 0.0010 1.0 12/19/95 SMSVOA340 

thyl-ten Butyl Ether ND mg/Kg 0.010 1.0 12/19/95 SMSVOA340 
, ,l-Dichlorobenzene ND mg/K.g 0.0010 1.0 12/19/95 SMSVOA340 
1,3-Dichlorobenzene ND mg/Kg 0.0010 1.0 12/19/95 SMSVOA340 
I A-Dichlorobenzene ND mg/K.g 0.0010 1.0 12/19/95 SMSVOA340 



WORKORDER COMMENTS 

DATE 01/05/96 WORKORDER: 

DEFINITIONS/DATA QUALIFIERS 

The following are definitions, abbreviations, and data qualifiers which 
may have been utilized in your report: 

ND 

D F 
NT 

B 
E 

LIMIT 

= 

= 
= 

= 

= 

Analyte "not detected" in analysis at the sample specific detection limit. 
Sample "dilution factor" Analyte "not tested" per client request. Analyte was also detected in laboratory method QC blank. Analyte concentration (result) is an estimated value or exceeds analysis calibration range. The minimum amount of the analyte that AAL can detect utilizing the specified analysis. 

Please Note: Multiply the "Limit" value (AAL's Detection Limit) by Dilution Factor (D F) to obtain the sample specific Detection Limit. 

REPORT COMMENTS 
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7300 JEFFERSON, N.E. 
ALBUQUERQUE, NEW MEXICC 

(505) 345-8964 

3332 WEDGEWOOD 
EL PASO, TEXAS 791125 

(915) 593-6000 

1910 N. BIG SPRING 
MIDLAND, TEXAS 79705 

(915) 570-1116 

MELQUIADES ALANIS 
6411 LOCAL UNO 

CIUDAD JUAREZ, CHIHUAHUA MEXICO 32320 

,. " 

.,... r r I A_,_._.,; . !. f \ 
.' \,! il \ Signature,_..._. ~)1---:-_T'( --:-----

Printed I 
I llme 

'.I 
Comp~~~~y 

A•I!Otl 

After emolyala, aamplea •re to be: 

0 DlapoHd of (8ddlllonal fM) 

0 St01'8d (30 d8ya mu) 

0 Stored- 30 d•ye (llddltiONII fM) 

0 Returned to cuetomer 

• 



APPENDIXJ 

ANALYTICAL RESULTS FOR THE B-25 BOXES 

·,!,.. 

<~~;,;./ 



( 

' - - ' _ ............... '.-
\ ··. ' . - /--. .. ,\ ' 

,..:...-\ ·,-J _-....i.. .. ._ ~ . ~\ .. .._./i-\L 

LABOR/~JQPIES 
7300 Jefferson. N E. • Albuquerque. New Mexico 87109 • (505) 345-8964 • FAX (505) 345-7259 
3332 Wedgewood. E-5 • El Paso. Texas 79925 • (915) 593-6000 • FAX (915) 593-7820 

NES, INC. 
3500 TRINITY DR. 
SUITE C-5 
LOS ALAMOS, NM 87544 
Attn: DEBORAH O'CONNELL 

Purchase Order: 23629 
Invoice Number: 

Sample 
Number 
01 
02 

Sample 
Description 

CABLE (B-25 #2046598) 
CABLE (B-25 #2046587) 

Order#: 96-02-136 
Date: 02/22/96 17:44 
Work ID: MDAM 
Date Received: 02/15/96 
Date Completed: 02/22/96 

Client Code: NES01 

SAMPLE IDENTIFICATION 

Sample Sample 
Number ------~D~e~s~c~r~~~·p~t~i~o~nL-------
03 SOIL (B-25 #2046598) 
04 SOIL (B-25 #2046587) 

None Detected D_F = Dilution Factor NT = Not Tested 
,,. B Analyte was present in the blank 

E Estimated Value or Result exceeds calibration range 
MULTIPLY THE LIMIT(= AAL'S DETECTION LIMIT) BY DILUTION FACTOR 

Member: Amencan Council of 
lndeoe:ndenr Laboratories. Inc. 

ltf.Pit• •UI !CilUN OF ntl~ JlEI"'OItT IN LESS THAN PULL UQUIIIt.F-~ nG! WRITTEN CON!\ENT OF AAL THI' RFP~lJlf MAY ~u·r BF. tJ.'I;F.D TN ANY MA,.,NF.It AY TilE C"I.IF.NT Oil ANY OTIIEJII. TttiJII.O PARTY TO CLAIM PROLU.'( r t-:NUOil"iEMF.NT BY THE NATIO,...AL LAB01t.ATOIII:Y VOLLIN'TAR'I' AC"'"Cil~Df'rATION P"C.Xllt.AM. 



Paqe 1 
REPORT Work Order " 96-02-136 Received: 02/15/96 Results By Test 

. --. :::::: Sample .Ql Sample ~ Sample Ql .Sample 04 
:i~:a·..J.2.: .,,..... "".:" er.ter~d iJnltSi ·entered 1..i.nltS er:-:e:-oed :..:.r..!.':S:· -e!'l:e::-ed '.!!".:. :.s 

PRCTSX 100.00 100.00 100.00 100.00 
I % ?er:ent:: 

S6010X 02/15/96 02/15/96 02/15/96 02/15/96 
! N/A 

SCVHGX 02/21/96 02/21/96 02/21/96 02/21/96 
N/A 

SFAAX 02/16/96 02/16/96 02/16/96 02/16/96 
N/A 

SGFAAX 02/16/96 02/16/96 02/16/96 02/16/96 
N/A 

TCLPXX 02/15/96 02/15/96 02/15/96 02/15/96 
N/A 

TCVHGX 02/22/96 02/22/96 02/22/96 02/22/96 
N/A 

TFAAX 02/16/96 02/16/96 02/16/96 02/16/96 
N/A 

TGFAAX 02/16/96 02/16/96 02/16/96 02/16/96 
N/A 

TICPX 02/16/96 02/16/96 02/16/96 02/16/96 
N/A 



If!!" ... ,, .. 

Page 2 

Received: 02/15/96 

CABLE (B-25 H2046598) 

REPORT 
Results by Sample 

Work Order H 96-02-136 

TEST CCDE 2§QlQ_ ~AME METALS-ICP/SW846 6010 Date ' Time Ccllec~ed 02/14/96 08:00:00 

PARAMETER RESULT LIMIT D F DATE EXT C.ATE Ai.'<AL - - -
s:...:.·.rer, Ag 

~D 1.0 ---2.Q 02/l5f96 ·J2/2C/ 96 Al'-!mlnum, Al 3910 25 __j,Q 02f15l96 02,· 28: ?? Arsenic, As 
ND 3. 0 __j,Q 02Ll506 C2i2C/96 Barium, Ba 

234 0.50 __j,Q 02LlSL96 02L2Di96 Beryllium, Be ND 0.50 __j,Q 02Ll5L96 C2L20{9E Calcium, Ca 
3140 15 __j,Q 02L15L96 0212C(96 Cadmium, Cd 
13.3 0.20 __j,Q 02USL96 o:L20l96 Cobalt, Co 

NO 0.50 _j,Q 02Ll5L96 n!20L96 Chromium, Cr 
ND 1.0 __j,Q 02Ll5L96 02L20L96 Copper, Cu 266000 0.50 ...2Q.Q 02Ll5L96 02/2C(96 Iron, Fe 

3930 15 _j,Q 02ilSL96 02L20L96 Potassium, K 585 10 __j,Q o2Ll5L96 02120196 Magnesium, Mg 737 10 __j,Q 02L15L96 02L20L96 Manganese, Mn 147 0.25 __j,Q 02Ll5L96 D2L20L96 Sodium, Na 
ND 15 __j,Q 02Ll5L96 0200(96 Nickel, Ni NO 2.0 __j,Q 02Ll5L96 02120L96 I..ead, Pb 
ND 2.0 _2QQ 02L15L96 02L20L96 Antimony, Sb ND 1.5 __j,Q 02L1SL96 02L20L96 Selenium, Se ND 2.5 __j,Q 02Ll5L96 02L20L96 Vanadium, v 9.80 0.15 __j,Q o2L15L96 o2ooL96 Zinc, Zn 
ND 5.0 __j,Q 02Ll5L96 02/20/96 

Notes and Definitions for this Report: 

ANALYST ~ 
UNITS mgLKs 
BATCH_ ID 

56-1 



Page 3 

Received: 02/15/96 
REPORT 

Results by Sample 
Work Order I 96-02-136 

CABLE (B-25 #2046598) TEST C:JDE: ~ :-lAME MERCURY (CVAA) /SW846 7471 
Cate ' :1~e cc::ec:ej 02/14/96 08:00:00 :a: eg c: ::y >::S.:::O,:,L~I,::D:.._. __ _ 

?ARAI•I!ETER RESULT LIMIT D F DATE_EXT 9ATE_ANAL 

Me::c:'..lry ___ _:.:,ND=: 0.15 _L.2 02/21/96 02 12l!% 

Notes and Definitions for this Report: 

ANALYST ...Jili 
UNITS mg/Kq 
BATCH_ID SCV91 
PRCNT_MOIST 



Page 4 

Received: 02/15/96 
REPORT 

Results by Sample 
Work Order N 96-02-136 

~AM?~~ :~ CABLE (8-25 12046598) rRAC7::~ ~ 7ES: 20DE SFAASR N~~E STRONTIUM (FAA!/SW846 7780 
Date & 7ime :::::>llec::ed 02/14/96 08:00:00 :::ao:-:gcr·r :::S::.:O_,L~I-"0:.._ __ _ 

P!<RA.'1ETER RESULT LIMIT D F DATE_EXT DATE_ANAL 

__ ___;;;1..:.7-'-. ..:.7 5. 0 _L.Q 02/15/96 02/2:0/96 

Notes and Definitions for this Report: 

ANALYST _!ill 

UNITS mg/Kg 
BATCH_ID SF388 
PRCNT_MOIST 



Page 5 

Received: 02/15/96 
REPORT 

Results by Sample 
Work Order • 96-02-136 

,o_:y?:_;:: CABLE (8-25 #2046598) "~AC7::N ~ !SS7 :J~E ~ N~~E THALLIUM (FAA)/SW846 7840 Jate 5< T~:c.e Cclle~ted 02/14/96 08:00:00 :a:egcry ::::S.::::O,.L~I.::::D ___ _ 

r>ARAMETER RESULT LIMIT D_F DATE EXT DA7E ANAL 

:'ha~lium, Tl ___ .;:N~D 5. 0 ___L..Q 02/16/96 02/20/96 

Notes and Definitions for this Report: 

ANALYST ..Jili 
UNITS mg/Kg 
BATCH_ ID SF3 9 9 
PRCNT_MOIST 



Page 6 

Received: 02/15/96 
REPORT 

Results by Sample 
Work Order • 96-02-136 

CABLE (B-25 .2046598) FRACT:ON ~ T~ST ::DE ~ N~~E MOLYBOENUM(GFAA)SW846 7481 Jate ~ T1~e C8llecced 02/14/96 08:00:00 :at egc ry ,.s:!=O~L~Io!:D'----

?ARAJ'lETER RESULT LIMIT D_F DATE_EXT DATE ANAL 

:v!c< •. ?!:den urn, Mo ----"N"='D 1.0 _LQ 82/16/96 02/::/96 

Notes and Definitions for this Report: 

ANALYST .Jili 
UNITS mg/Kq 
BATCH_ID SG95 
PRCNT_MOIST 



Page ., 

Received: 02/15/96 
REPORT 

Results by Sample 

Work Order ij 96·02-136 

CABLE (B-25 ij2046598) TES7 :::E SMSCMT NAME MISC TEST SOIL-METALS 
Ja:e ~ :~~e :ol:ec:ej 02/14/96 08:00:00 

ANALYTES RESULT L:M 

---~L~I~T~H~I~UM~ 2.6 __ 2_._5 

Notes and Definitions for this Report: 

DATE_EXT 02/16/96 

DATE_ANAL 02/20/96 

ANALYST ..Jili 
D F 1. 0 

UNITS mg/Kg 

BATCH_ID 

COMMENTS 

SF388 

:::eg::ry .2S~O~L~I~D ___ _ 
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Received, 02/15/96 
REPORT 

Results by sample 
Work Order N 96-02-136 

"-"·''-;::_;:: CABLE (B-25 12046598) ;cRA;;:-:oN OlA :-::s:- :::::·E ~ ~~'1E TOTAL PHOS/SM 4500 P B&D 
::ace & T:.me C:ollected 02/14/96 08:00:00 C=ot:e;ccy :::S:::O~L.:,I~O ___ _ 

?ARAMETER RESULT LIMIT :0 f DAT:S_ANAL 

T:o:a~ ?hosphorus as (P) S.lSE 0.010 _lQ 02/20/96 

Notes and Definitions for this Report, 

EXTRACTED 02/16/96 

ANALYST --.£2 
UNITS mg/Kg 
BATCH_ID STPHCS20 

COMMENTS 



FEB-23-1996 09:32 ASSAIGHI ANALYTICAL LAB 505 345 7259 P.02 

P•Y" 9 wor.lt order t " u;;, 'l6 
K£c~~vod· 02/l5/g6 

.SAI'II'U: ID gpx' fD-:ZS 12046§28} l".RAt:'UOH .21Jl TIUlT C'OO~ DRlJL NAI'II MIT"'teS-tCP/R11US GUO 
:l.ac:.e " ':'.1.me collc:c:ted 92/14/!6 pe;OO;OO Cat<:<i•~r·v ..,{!.;:;.m:::.:..T;.:'D.._ __ 

P.ARANBnlt RES'OT..T LIMIT o_r l')li.Ti: _D.T DATa -.MAJ.. 

Silver. Ag t.Ji! O.Q~Q _L..Q 02£11£!16 02£:10£26 
AlWIIinum. Al 1.'!12 o,liQ _l.....ll. oa£Ul2§ 0~£20£2' 

Araen:ic, A¥ ml Q,Q§O ~ ll;il£:l.li£:!§ 0;-t£'-C!£9G 

Bar i.um • .. !1. A p,Ql!! ---L..Q. n2~;Uil2§ ll~l:.l!ILU 
aeryllium. ae ~ 2-0010 ....l...\1. O;ill6£96 02£:2 0£96 

c.alc:ium, Ca .il I 51 HI -.l..:...!l. PHU£:1~ Pa£a2£26 
C~tdtftJ.um. Cd (l,::\02 g I gg~g --L.2. Qjj£1&£~ Oi£iUll2~ 

Cobalt, Ca ~ll p,o,n -1...£ 10~£U£2§ 02£'>.0£!G 
C'.IU"Cfll:i Ulll, Cr Jm !!.!Iii!! ~ 02£U£U llillii!W.!§ 
Cower. c:u Ulil 0 SIJ.Iiil --111. !llil£;!.§£2§ 02,ag~2R 

I .ron, Fe 0., o,~g -L.Q. O!l£lli£11 g;i~Liil!llU 

Potaaaium, it •• 1 Q,i!! ___.1...2 Ojj!£;j,!i£2§ Pi£M£9r. 
Mac;ne~1um, Mg .. ~ g.ag -l......SI. QilUi£1iG gi£iYl:Z' 
M.atlg-aneae, Mn O.G!!4 !2 QQ;Q ----L..!l. oa~~a~li S!i1£i2l!!" 
.Sodiu'll, H.a ;j,jpQ O.;J,g _.L.!l Qil;o§l~r. o2~ig'at. 

Nt,~k•l. Hi §; g !li!l ---l..:....!l Oi~l,l1!f! !!il£i12l~~ 
Lead, Pn !1 u n.gsg ~ Qal ~§.£91i Sli£ii:g'n 
1ntl.mon:y, Sb s Q Q~Q -l.:..S !jj!£;l.!io!2!i 0~£:!0~C!(, 

.!.l•ler:i·..Jm, Sill tm !l ~;g --L..Q 0:!£ lli£9~ Q~O::i!!!l:'" 

VAnadium, v lU1 Q,po~o _J,..lZ, !!ilU£~6 n~~;gL2~ 

-:·· Zin\:, zn l.J. U.lQ --.L.,g ~(U.I?!i 02l'-O£~G 

Nnt.•• .and Ocfinit.i.oanc to~ t.hia Report.• 

AHALYB'l !!H2 
UNITS !!!S£t. 
l!ATCH _m r: 

TOTFl. P.02 



~ 
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Received: 02/15/96 
REPORT 

Results by Sample 
Work Order ij 96-02-136 

CABLE (B-25 r2046598) ':"EST ::::CE ~ :'<A.'lE MERCURY (CVAA) /EPA 245 .1 
:ate i ':"ime C::l!ec:ed 02/14/96 08:00:00 :a:egc::·( :::cS.::oO;::L.:.I::::;D ___ _ 

?ARAMETER RESULT LIMIT J F DATE_EXT JATE ANA~ 

:>le::::ury ___ _;,:N:;:.D 0. 00020 _LQ 02/22/96 C2/22/96 

Notes and Definitions for this Report: 

ANALYST -1lli 
UNITS mg/L 
BATCH_ID 

TCV29 
COMMENTS 



Page 11 REPORT Work Order # 96-02-136 
Received: 02/15/96 Results by Sample 

CABLE (B-25 82046598) :::s: ::;::,=: WFAALI ~lAME LITHIUM (FAA) /SW846 7430 
Dac~ i :i~~ ==i:~~:ed 02/14/96 08:00:00 :ategory '"'S"'O.::L"'I""D ___ _ 

? ARAl"lETER RESULT LcMIT D F DATE_EXT DATE_ANAL 

:..1:~.:.um, Li -----"'N""'D 0. 050 ~ 02/15/95 02/20/96 

Notes and Definitions for this Report: 

ANALYST _!ili 

UNITS mg/L 

BATCH_ID TF15 
COMMENTS 



Page 12 

Received: 02/15/96 

REPORT 

Results by Sample 

Work Order N 96-02-136 

CABLE (8-25 12046598) TEST :::c-;:: ~ !'OA."'E STRONTIUM(FAA) /SW846 7780 

Jate & Time :~llected 02/14/96 08:00:00 :a: egs :-:: ,s"'O..,Lc:I.:;:D'-----

?."<RAMETER RESULT LIMIT D F DATE EXT JATE_ANAL 

St:-cnt.i•J.m, Sr ___ .::.0 .... ~1 0.10 _L.Q 02/16/96 02/2C/95 

Notes and Definitions for this Report: 

ANALYST .Jili 
UNITS mc/L 

BATCH ID TF16 

COMMENTS 



~age lJ 

Received: 02/15/96 
REPORT 

Results by Sample 
Work Order N 96-02-136 

CABLE !B-25 #2046598) :"EST :::DE ~ NA.'IE TIIALLIOM (FAA) EPA 279. 1 
0ate & T1me :cl:ected 02/14/96 08:00:00 :atego~y =S~O~L~I~D~-----

PARAMETER RESULT LIMIT D F DATE_EXT JATE_A.~A: 

T!1a:.lium, Tl ------~ND~ v.lO ~ 02/15/96 02/20196 

Notes and Definitions for this Report: 

ANALYST _Jill 

UNITS mo/L 
BATCH ID TF16 
COMMENTS 
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Received: 02/15/96 

REPORT 

Results by Sample 

Work Order N 96-02-136 

CABLE IB-25 82046598) :EST CODE ~ NAME MOLYBDENUM (GFAA) /EPA 246.2 

~ace & :~~e :~:lected 02/14/96 08:00:00 

PARAMETER RESULT LIMIT D_F DATE_EXT DATE ANAL 

:.1clybdenum, Mo ____ ND~ 0. 020 ___L.Q 02/16/96 82/2:/96 

Notes and Definitions for this Report: 

ANALYST ..Jlli 

UNITS mg/L 

BATCH ID TG4 

COMMENTS 



Page 15 

Received: 02/15/96 
REPORT 

Results by Sample 
Work Order N 96-02-136 

~~V.?~~ :~ CABLE (8-25 12046598) 7ES7 :~CE ~ ~AME TOTAL PHOS/SM 4500 p B&D 
Date ~ ::me :cl~ected 02/14/96 08:00:00 Cat eg;: :-y :S.:::O.:::Lc:I.:::D ___ _ 

?.a.RAMETER RESULT LIMIT D : DATE &~AL 

Tcta" Phospho:-us as (P) 0.22E 0.010 .LQ 02/20196 

Notes and Definitions for this Report: 

EXTRACTED 02{16/96 
ANALYST ~ 
UNITS mg/L 
BATCH ID WTPHOS67 

COMMENTS 



,.,-n ~ 
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Received: 02/15/96 

CABLE (B-25 #2046587) 

?ARAMETER 

s:..lver, Ag 

Aluminum, Al 

Arsen~c, As 

Barium, Ba 

Beryllium, Be 

Calcium, ca 

Cadmium, Cd 

Cobalt. Co 

Chromium, Cr 

Copper, Cu 

Iron, Fe 

Potassium, K 

Magnesium, Mg 

Manganese, Mn 

Sodium, Na 

Nickel, Ni 

Lead, Pb 

Antimony, Sb 

Selenium, Se 

Vanadium, v 
Zinc, Zn 

REPORT 

Results by Sample 
work Order • 96-02-136 

7ES7 :~DE 22QlQ_ ~AME METALS-ICP/SW846 6010 
Date & 7ime :c::ected 02/14/96 08:00:00 ·C ii: ego ry :::S.:::O,:::L~I,:::D~---

RESULT LIMIT D - " DATE -EXT JATE !\NAL -

ND 1.0 ___2Q 02{15U6 02{20i96 
3010 25 __2.Q 02il5i96 o2uo~96 

NO 3.0 ___2Q 02il5i96 02U0/9E 
293 0.50 ~ 02U5L96 nuo'% 

NO 0.50 __2.Q 02Ll5/96 02UDL96 
1070 15 __2.Q 02/150:96 02/2Ci'J6 

ND 0.20 __2.Q 02il5i96 C2(20L96 
ND 0.50 __2.Q 02il5L96 02UOL96 
ND 1.0 __2.Q 02 i :_5 i 96 02i2C/96 

300000 0.50 _ill 02/15i96 o2/20L96 
4150 15 __2.Q 02il5L96 02{2Ci96 

507 10 __ 5_0 02Ll5i96 02L20i96 
NO 10 __ 5_o 02Ll5i96 02/20i96 

142 0.25 __2.Q o2L15L96 02L20L96 
ND 15 __2.Q 02USL96 02/200:96 
ND 2.0 __ 5_o 02il5i96 02i20L96 
ND 2.0 _ill o2U5i96 02L20i96 
ND 1.5 __2.Q D2Ll5i96 02L20L96 
ND 2.5 __2.Q o2il5L96 02UOL96 
ND 0.15 __2.Q 02Ll5L96 02i20i96 

1420 5.0 __2.Q 02i15L96 02/20L96 

Notes and Definitions for this Report: 

ANALYST ~ 
UNITS mgLKs 
BATCH ID S6-1 -



-
Paqe 17 

Received: 02/15/96 
REPORT 

Results by Sample 

Work Order H 96-02-136 

CABLE (B-25 12046587) 'ES7 :ODE .2fY!!!L :'<AME MERCURY (CVAA)/SW846 7471 
Date i :~~e :allected 02/14/96 08:00:00 :~:~gc~y =S~O=L=I~O ______ _ 

:OARAMETER RESULT LIMIT D F DATE_EXT CATE_ANA~ 

---'""'""N""D 0 .lS _..L...Q 02/21/96 22/21/96 

Notes and Definitions for this Report: 

ANALYST .....!lli 

UNITS mg/Kg 

BATCH_ID SCV91 
PRCNT_MOIST 



.. ,..·· 
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Received: 02/15/96 
REPORT 

Results by Sample 
Work Order I 96-02-136 

CABLE (8-25 12046587! 7ES' :::E ~ ~AME STRONTIUM (FAA)/SW846 7780 
Ja:e i Time :~:~ec:ed 02/14/96 08:00:00 :;. : eqc ::-;: :,;S.::O.::L:.:I..::D'-----

PARAMETER RESULT LIMIT D_F DATE EXT DATE_k~AL 

Strontium, Sr ___ .=.5..:.·.::.0 5. 0 _LQ 02/16/96 02/20/96 

Notes and Definitions for this Report: 

ANALYST .Jlli 
UNITS mq/Kg 
BATCH_ID SF388 
PRCNT_MOIST 



( 

Page L9 

Received: 02/15/96 
REPORT 

Results by Sample 

Work Order n 96-02-l36 

CABLE (B-25 .2046587) TEST COCE SFAATL ~~~E THALLIUM (FAA)/SW846 7840 
ca:e ~ T:~e Collected 02/14/96 08:00:00 Category ~s~o~L~I~D~-----

?ARAMETER RESULT LIMIT D_F DATE EXT DATE_ANAL 

:'!':allium, Tl ___ .;.:N~D 5. 0 _L...Q. 02/16/96 02/20/96 

Notes and Definitions for this Report: 

ANALYST .JS.!i 
UNITS mg/Kg 
BATCH_ID SF388 

PRCNT_MOIST 



APPENDIXG 

RADIOACTIVE SMEAR RESULTS 
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Page 2 
Received: 01/10/96 

SAMP~~ :D KBH010996 A 

PARAMETER 

Lead in air 

REPORT 

Results by Sample 
Work Order I 96-01 082 

FRAC':'ION _2!A TEST CODE ~ NAME LEAD IN AIR/NIOSH 7082 
Date & Time Collected ~0~1L/~0~9L/~9~6 ________ _ 

RESULT LIMIT D_F DATE_ANAL 

------~ND~ 0.0010 --1-Q 01/18/96 

Notes and Definitions for this Report: 

EXTRACTED 
ANALYST _£12 

UNITS 

BATCH_ID 

COMMENTS 

01/17/96 

Total mq 

SF372 

:ace~ory ~A~I~R ________ _ 



Page J 

Received: 01/10/96 

~~~~~£ :~ KBH010996 A 

7£,. 
,J~' 

REPORT 
Results by Sample 

Work Order I 96-01 082 

FRACT!ON Q1A TEST CODE SMSCMT NAME MISC TEST SOIL-METALS 
Date & Time Collected 01/09/96 Ca~~gc~y ~A=l~R~-------

ANALYTES RESULT LIM 

TOTAL CHROMIUM ND £-QQQl 

Notes and Definitions for this Report: 

DATE_EXT 01/17/96 
DATE_ANAL Ol/19/96 

ANALYST _!lli 
D_F . 1.0 

UNITS Total mq 
BATCH_ID 

COMMENTS 

SF372 



Page 4 

Received: 01/10/96 

PARAMETER 

Lead in air 

( 

REPORT 

Results by Sa~le 

Work Order I 96-01-082 

TEST CODE ~ NAME LEAD IN AIR/NIOSH 7082 
Dace & Time Collecced ~0~1•/~0·9~/-9_6 ________ _ 

RESULT LIMIT D_F DATE_ANAL 

------~NO~ 0.0010 --1-Q 01/18/96 

Notes and Definitions for this Report: 

EXTRACTED 01/17/96 
ANALYST _£!2 

UNITS Tocal mg 
BATCH_ID SF372 

COMMENTS 



Page s 

Received: 01/10/96 

SAM~~E :D KBH010996 B 

.... --~~ 
"<, ov•-"•,r 

REPORT 
Results by Sample 

Work Order 1 96-0t 0~4 

FRACTION~ TEST CODE SMSCMT NAME MISC TEST SOIL-METALS 
Date & Time Collected ~0~1~/~0~9~/~9~6 ________ _ 

ANALYTES RESULT LIM 

TOTAL CHROMIUM NO ~ 

Notes and Definitions for this Report: 

DATE_EXT 
DATE_ANAL 

ANALYST _!ili 

D F 

UNITS 

BATCH_ID 
COMMENTS 

01/17/96 

01/19/96 

1.0 

Total mg 
SF372 
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Received: 01/10/96 

:iA.~?:..E :!: KBH010996 C 

._, 

PARAMETER 

:..ead in air 

REPORT 
Results by Sample 

Work Order I 96-01-082 

FRACTION ill 7EST CODE A7082 NAME LEAD IN AIR/NIOSH 7082 
Date & Time Collected ~0~1L/~0~9L/~9~6 ________ _ :ac~gcry ~A~I~R._ ______ _ 

RESULT LIMIT D_F DATE_ANAL 

------~ND~ 0.0010 ~ 01/18/96 

Notes and Definitions for this Report: 

EXTRACTED 01/17/96 
ANALYST ...£!2 
UNITS Total mg 
BATCH_ID SF372 
COMMENTS 
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Received: 01/10/96 

SAMPLE ID KBH010996 C 

·'~~. 
\~it! 

REPORT 
Results by Sample 

Work Order N 96-01 OM/. 

FRACTION .Ql! TEST CODE ~ NAME MISC TEST SOIL-METALS 
Date & Time Collected ~0~1~/~09~/~9~6~-------

ANALYTES RESULT LIM 

TOTAL CHROMIUM ND ~ 

Notes and Definitions for this Report: 

DATE_EXT 01/17/96 
DATE_ANAL Ol/19/96 

ANALYST .Jili 
D_F 1. 0 
UNITS Total mg 
BATCH_ID 
COMMENTS 

SF372 

Categcry ~A~I~R._ ______ _ 
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Received: 01/10/96 

5AM?~E :D KBH010996 D -
PARAMETER 

Lead in air 

REPORT 

Results by Sample 
Work Order I 96-01-082 

FRACTION .Q.!! TEST CODE A7082 NAME LEAD IN AIR/NIOSH 7082 
Date ~ Time Collected ~0~1L/~0~9L/~9~6 ________ _ Ca~egcrt ~A~I~R._ ______ _ 

RESULT LIMIT D_F DATE_ANAL 

----"NO"" O.COlO ---L...Q 01/18/96 

Notes and Definitions for this Report: 

EXTRACTED Ol/17/96 

ANALYST ~ 
UNITS Total mg 
BATCH_ID SF372 
COMMENTS 



~-~~~~?.. 
,:::;,;,. 

~)l' 
_ _.,;P'. 
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Received: 01/10/96 

S~~?~E :c KBH010996 0 

REPORT 
Results by Sample 

Work Order • 96-0l OH2 

fRAC7:CN .!!!! TES7 CODE SMSCMT !'lAME MISC TEST SOIL-METALS 
Date & Time Collec~ed ~0~1~/0~9~/~9~6~-------

ANALYTES RESULT LIM 

TOTAL CHROMIUM Np Q....Q..Q.Q1. 

Notes and Definitions for this Report: 

DATE_EXT 

DATE_ANAL 

ANALYST ~ 

D_f 

UNITS 

BATCH_ID 

COMMENTS 

01/17/96 

01/19/96 

1.0 

Total mg 

SF372 
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ANi\LYTICAL 
LABORATORIES 
7300 Jefferson, N.E. • Albuquerque. New Mexico 87109 • (505) 345-8964 • FAX (505) 345-7259 

3332 Wedgewood. E-5 • El Paso. Texas 79925 • (915) 593-6000 • FAX (915) 593-7820 

NES, INC. 
3500 TRINITY DR. 

SUITE C-5 
LOS ALAMOS, NM 87544 
Attn: DEBORAH O'CONNELL 

Purchase Order: 23629 
Invoice Number: 

Order #: 96-02-137 
Date: 02/16/96 14:59 
Work ID: MDAM 
Date Received: 02/14/96 
Date Completed: 02/16/96 

Client Code: NESOl 

SAMPLE IDENTIFICATION 

Sample 
Number 
01 
02 
03 

Sample 
Description 

KBH020996 E 
KBH020996 F 
KBH020996 G 

Sample 
Number 
04 
OS 

Sample 
Description 

KBH020996 H 
KBH020996 I 

ND None Detected D F = Dilution Factor NT = Not Tested 

B Analyte was present in the blank 

E = Estimated Value or Result exceeds calibration range 

MULTIPLY THE LIMIT(= AAL'S DETECTION LIMIT) BY DILUTION FACTOR 

Member: American Council of 
IDdeocndcnt Labora1ories. Inc. 
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Page 1 
Received: 02/14/96 

j~fault ~..:nits 

A7082X 

Xi A 

SMSCXT 

:-1/A 

Sample .!!.! 
jentered units) 

02/15/96 

02/15/96 

REPORT 
Results By Test 

Sample 02 Sample ll 
(entered unlts) !entered units! 

02/15/96 02/15/96 

02/15/96 02/15/96 

I work Order • 96-02- 137 

Sample .Q.! Sam;:~-::- Qi 
'entered units' ~nt~~e:: ..... __ .: 

02/15/96 02/15/96 

02/15/96 02/15/96 



Page 2 
Received: 02/14/96 

:;AMt::..E :::1 KBH020996 E 

PARAMETER 

Lead in air 

r!S~ 
. .:}~-

REPORT 
Results by Sample 

Work Order • 96·0~ LJ7 

rii.AC:::N .!!J:A TEST .::~DE !2.Q!L l\OAME LEAD IN AIR/NIOSH "1082 
:lace s. Time Collect.ed 02/09/96 ::c:;;c:·:, ..,A_,l.-R.._ ___ _ 

RESULT LIMIT D_F DATE_ANAL 

------~ND~ 0.0010 --1-Q 02/16/96 

Notes and Definitions for this Report: 

EXTRACTED 

ANALYST .Jili 
UNITS 

BATCH_ID 

COMMENTS 

02/15/96 

Total mq 
SF387 
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Received: 02/14/96 

3A."'!?:..::: .:i:• KBH020996 E 

' r'.i~ 

'·-" 

REPORT 
Results by Sample 

Work Order • 96-02-137 

FRACTION .Q.!! TEST CODE SMSCMT NAME MISC TEST SOIL-METALS Dace & Time Collecced ~0~24/~0~9~/L96~-------

ANALYTES RESULT LIM 

CHROMIUM ------~ND~ ~ CADMIUM ------~ND~ ~ 

Notes and Definitions for this Report: 

DATE_EXT 
DATE_ANAL 
ANALYST .Jill 
D_F 

UNITS 
BATCH_ID 
COMMENTS 

02/15/96 

02/16/96 

1.0 

Total mg 
SF3S7 

Ca~egc=y ~A~I~R ______ __ 
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Received: 02/14/96 

3AMP~E ZD KBH020996 F 

PARAMETER 

Lead in air 

REPORT 

Results by Sample 
Work Order II 96-02 137 

FRAC7:0N ~ TEST CODE ~ ~~~E LEAD IN AIR/NIOSH 7082 
Da~e & Time Collected 02/09/96 Ca~egcry ~A~I~R ________ _ 

RESULT LIMIT D_F DATE_ANAL 

___ .!,;ND,. 0. 0010 ~ 02/16/96 

Notes and Definitions for this Report: 

EXTRACTED 

ANALYST _.!Q! 

UNITS 

BATCH_ID 

COMMENTS 

02/15/96 

Total mg 

SF387 
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Received: 02/14/96 

~~~FLE :D KBH020996 F 

( 

REPORT 
Results by Sample 

Work Order 1 9b ·02 -ll"/ 

FRA::7ION ,23! 7EST CODE SMSCMT NAME MISC TEST SOIL-METALS 
Date & Time Collected ~0~2~/~0~9~/~9=6 ________ _ 

ANALYTES RESULT LIM 

CHROMIUM NO ~ 

------~C=AD~M~I~UM~ NO £-QQQl 

Notes and Definitions for this Report: 

DATE_EXT 02/15/96 
DATE_ANAL 02/16/96 
ANALYST ..Jili 
D_F 1. 0 

UNITS Total mg 
BATCH_ID 

COMMENTS 
SF387 

:ategory ~A=I~R~-------



-

··-v:_:t.t~t~ 
"lit;" _ _,,. 
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Received: 02/14/96 

KBH020996 G 

PARAMETER 

Lead in air 

REPORT 
Results by Sample 

Work Order 1 96-02 tn 

FRACTION m TEST CODE A7082 NAME LEAD IN AIR/NIOSH 7082 
Date & Time Collected ~0~2~/0~9~/~9~6~------- Ca~egcry ~A~I~R ________ _ 

RESULT LIMIT D_F DATE_ANAL 

------~NO~ 0,0010 --1-Q 02/16/96 

Notes and Definitions for this Report: 

EXTRACTED 02/15/96 
ANALYST .Jlli 
UNITS Total mg 
BATCH_ID SF387 
COMMENTS 



Page 7 
Received: 02/14/96 

SAMP~E :D KBH020996 G 

REPORT 
Results by Sample 

Work Order II 9&- 02 l J ., 

FRACTION .Ql! 7EST CODE SMSCMT NAME MISC TEST SOIL-METALS Date & Time Collected ~0~2L/~0~9L/~9~6 ________ _ 

ANALYTES RESULT LIM 

CHROMIUM ND ~ 
------~C~AD~M~I~UM~ ND ~ 

Notes and Definitions for this Report: 

DATE_EXT 02/15/96 
DATE_ANAL 02/16/96 
ANALYST .Jili 
D_F 1.0 
UNITS Total mq 
BATCH_ID 
COMMENTS 

SF387 

:ategor/ ~A~I~R ________ _ 
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Received: 02/14/96 

K:BH020996 H 

PARAMETER 

Lead in air 

REPORT 
Results by Sample 

Work Order 1 96-02-lJ7 

TEST CODE A7082 NAME LEAD IN AIR/NIOSH 7082 
Date ~ T:me :o:lected ~0~2L/~0~9/~96~-------- Ca~egc~y •A=I~R~-------

RESULT LIMIT D_F DATE_ANAL 

------~NO~ 0.0010 --1-Q 02/16/96 

Notes and Definitions for this Report: 

EXTRACTED 02/15/96 
ANALYST .Jili 
UNITS Total mg 
BATCH_ID SF387 
COMMENTS 
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Received: 02/14/96 

SAM?~E .u KBH020996 H -

~' : .... ~!;f 

,,~~, 

REPORT 
Results by Sample 

Work Order 1 96 02 l J ., 

FRACTION .Q!! TEST CODE ~ NAME MISC TEST SOIL-METALS 
Date ~ Time Collected ~0:2~/~0~9~/~9~6 ________ _ 

ANALYTES RESULT LIM 

CHROMIUM NO ~ 
______ ___,C:.:;AD=M.,.I_,.UM~ NO .Q...Q.Q.Ql 

Notes and Definitions for this Report: 

DATE_EXT 02/15/96 

OATE_ANAL 02/16/96 

ANALYST ....1ili 
O_F l. 0 

UNITS 

BATCH_IO 

COMMENTS 

Total mg 

SF387 

C~tegcry ~A~I~R---------



Page 10 
Received: 02/14/96 

~AMPLE :D KBH020996 I 

PARAMETER 

Lead in air 

REPORT 

Results by Sample 
Work Order • 96-02·lJ7 

FRACTION .Q2 TEST CODE !22!1_ NAME LEAD IN AIR/NIOSH 7082 Date & Time Colle~ted ~0~2~/~0~9~/~9~6 _____ _ 

RESULT LIMIT O_F OATE_ANAL 

----~NO~ 0.0010 --1-Q 02/16/96 

Notes and Definitions for this Report: 

EXTRACTED 
ANALYST ....!ili 
UNITS 
BATCH_ID 
COMMENTS 

02/15/96 

Total mg 
SF387 

·:at.egory .:;:A""-I~R.__ ___ _ 
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Received: 02/14/96 
REPORT 

Results by Sample 
Work Order • 96-02-137 

· 3~~?~~ iD ~KB~H~0~2~0~9~9~6~I._ ____________ _ FRACTION .Q1! TEST CODE ~ NAME MISC TEST SOIL-METALS 
Date & Time Collected ~0~2L/~0~9L/~9~6 ________ _ 

ANALYTES RESULT LIM 

CHROMIUM ND ~ 
______ __:C:;:;AD=M._.I"'UM"" ND Q...Q.QQ.l 

Notes and Definitions for this Report: 

DATE_EXT 02/15/96 
DATE_ANAL 02/16/96 
ANALYST _Jili 

D_F 1.0 
UNITS Total mg 

BATCH_ID 

COMMENTS 

SF387 

~ategory ~A~I~R._ ______ _ 



( 

( 

Page 12 

Received: 02/14/96 

NES INC. 

REPORT 
02/16/96 15:16:56 

Work Order I 96-02-137 

•Please Note: AAL does not have performance data for chromium in a1r. AAL ·1~::ized N!OSH method 7082 for lead samples and added a cadmium and chromium splkes to the preparation batch. These spikes were within acceptable criteria. 



;~AlGAl 
J\jALYTICAL Ch~~~ o~~ ?~~~~f';rz ~ecord 

..... .,_1 
Client A/ E ~ 1 ~~ c Prolect M~m~~ger I Contact 

D ~o. ( 1,.........__;,., 
Address 3 $' Vt) f 1-, ,, .' i ,1 

j Telephone No. , ({ "' ( - /7 £ Y 
City 1 siate/ Zip b · ' 1\ lr. """'·· ~ /V ~ ' ...... &~l-~1;: 

Samplers: (SigMhnJ =:. ; · 0uH J I VI 

Project Name/ Number_---.~[...:.\!.;, O~AI..f/'-14'\&....:. _____ _ I 
Contract/ ~rcha~ Order I Quote ----------

i '"' . (f·l-1) 

1300 JEFFERSON, N.E. (,:' ALBUQUERQUE, NEW MEXICO 
(505) 345-8964 

3332 WEDGEWOOO 
EL PASO, TEXAS 79825 

(115) 513-41000 

MELOUIADES ALANIS 
6411 LOCAL UNO CIUDAO JUAREZ, CHIHUAHUA MEXICO 32320 

11 ~ I -1 

1171-.' 
11~1.( ..... '-"-~ 

I" .. -<' 

..... (: 

yt. 

~
0... ~ ..... 

....-. • . _
1
N.J1Will 1 ( 1 

1 i,: I~ l r 
PrlniiCI CJt'''' wl ( 14{(7J=I =.,~~~ H : illl\I'Ldl 

:::--ilv ~> ,t;cy l 
PtiMMI I( irl' P • HoJ1• 

TIIM 
CoollpMr ' I \ •) \" I' 

0 )oo ,._ 

~~~----------------------__, ~ ·-·~ ...... fl'i~ ....... , =_:._ I 
COURIER 

,._ 
Arter 8Miyala, ._ptea- to be: 

0 Dlapoaad of (.cldlllonaiiM) 

0 Stond po u,a max) 

0 Stond-30u,a (~ tae) 

0 Aatumed to cuat-
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Received: 02/15/96 
REPORT 

Results by Sample 

Work Order N 96-02-136 

CABLE (B-25 N2046587) :'SS': ::·DE ~ :-1-"u'lE MOLYBDENUM(GFAA)SW846 7481 
Date & :-:me Coliecced 02/14/96 08:00:00 :ategory ::::S.;::O.::L"'I.::D ___ _ 

?ARAME':ER RESULT LIMIT D_F DATE EXT DATE ANAL 

Molybdenum, Mo _____ N~D:::: 1.0 ~ 02/16/96 02/21/96 

Notes and Definitions for this Report: 

ANALYST _.!lli 

UNITS mq/Kq 

BATCH ID SG95 

PRCNT_MOIST 
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Received: 02/15/96 
REPORT 

Results by Sample 
Work Order I 96-02-136 

CABLE (B-25 #2046587) 7ES7 :GDE ~ ~Al"lE MISC TEST SOIL-METALS 
Date ~ :-~me :~llecced 02/14/96 08:00:00 :a':. ego ry ,:S~O:!:L~I.!<D:..._ __ _ 

ANALYTES RESULT LIM 

Notes and Definitions for this Report: 

DATE_EXT o2Ll6L96 
DATE_ANAL D2L20L96 
ANALYST ..Bi 
D_F 1.0 

UNITS mgLKS 
BATCH_ID SF388 
COMMENTS 



-
Page 22 Work Order # 96-02-136 
Received: 02/15/96 

REPORT 

Results by Sample 

CABLE (B-25 #2046587) 7!::S7 C:GS STPHOS NAME TOTAL PHOS/SM 4500 P B&D 
Ja:e ; :-~me :~::e=:ed 02/14/96 08:00:00 

?ARAMETER RESULT LIMIT D F DATE_ANAL 

Tc:al Phosphorus as iP) 5.~3E 0.010 lOO 02/20/96 

Notes and Definitions for this Report: 

EXTRACTED 02/16/96 

ANALYST __£§_ 

UNITS mg/Kg 

BATCH_ID STPHOS20 

COMMENTS 



. · .. .,;-

-

Page 23 

Received: 02/15/96 

CABLE (B-25 f2046587) 

REPORT 
Results by Sample 

Work Order # 96-02-136 

7ES' ::~E ~ ~AME METALS-ICP/SW846 6010 
Date & 'ime C~l:ec:ed 02/14/96 08:00:00 

?ARAI'IETER RESULT LIMIT D F DATE EXT DA'E ANAL - - -
s:..:..ver-. Ag NO 0.020 _..L..Q 02L16L96 02L20L96 
Al.;..;.:r,:.num, Al NO 0.50 _..L..Q 02il5L96 C2l2·:)/96 
Arsen~c. As NO 0.060 _..L..Q o2Ll6/96 02UOi96 
Bar:.um, Ba 2.2 0.010 ~ C2/16{96 02/20i96 
Beryllium, Be ND 0.0010 _..L..Q o2Ll6L96 02/20{96 
:a::::um, Ca 4.4 0.30 _..L..Q 02il6i96 02/20i96 
Cadmium, Cd 0.0098 0.0040 _..L..Q 02£16{96 02L20(96 
C::balt, Co ND 0.010 ---L..Q 02(16i96 02(2C/96 
Chromium, Cr NO 0.020 _..L..Q 02il6/96 oz£20L96 
Copper, Cu 29.4 0.010 _..L..Q 02£16i96 C2i20i96 
Ircr:., Fe ND 0. 30 _..L..Q 02il6£96 02/20i96 
Potassium, K ND 0.20 _..L..Q 02il6£96 02/2C/96 
Magnes1um, Mg ND 0.20 _..L..Q 02/l6i96 02{20£95 
Manganese, Mn 0.080 0.0050 _..L..Q 02il6£96 02i20i96 
Sod1um, Na 1290 0.30 _..L..Q 02il6i96 o2uoL 96 
Nickel, Ni ND 0.040 _L.Q 02£16i96 02i20i96 
Lead, Pb 0.06 0.040 _..L..Q 02i16i96 02/20£96 
Antimony, Sb ND 0.030 _..L..Q 02il6£96 02i20£96 
Selenium, se ND 0.050 _L.Q 02i16£96 02i20/96 
Vanadium, v ND 0.0030 _..L..Q 02il6i96 02i20i96 
Zinc, Zn 0.6 0.10 _..L..Q 02Ll6i96 02i20/96 

Notes and Definitions for this Report: 

ANALYST ~ 
UNITS mgLL 

BATCH ID TI135 -
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Received: 02/15/96 

REPORT 

Results by Sample 

Work Order~ 96-02-136 

=~~?:~ __ CABLE !B-25 #2046587) ""? .. >.C':":CN ill :'SST C:COS WCVHG NA.'1E MERCURY !CVAA) /EPA 245.1 
::a:e i< 7:Cle c:::e·::e:! 02/14/96 08:00:00 :s:e2:;::-y :::S.:::O,::Le>I,:;:D'-----

PARAMETER RESULT LIMIT 0 F DATE_EXT OATE_ANAL 

~=~::ury ----~N~D 0.00020 ~ 02/22/96 02/22/96 

Notes and Definitions for this Report: 

ANALYST ..Jill 
UNITS mg/L 

BATCH ID TCV29 
COMMENTS 
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Received: 02/15/96 
REPORT 

Results by Sample 

Work Order ~ 96-02-136 

.';';._"1?::..<: T~ CABLE (8-25 #2046587) TES;:- :8!:'E ~ ~AME LITHIUM (FAA) /SW846 7430 
Date ~ T1me :~l:ec:ed 02/14/96 08:00:00 :atego~y ~S~O~L~I~D~-----

PAR!U~ETER RESULT LIMIT D_F DATE_EXT DATE_ANAL 

____ _::.NO"" 0.050 --L.Q 02/:6/96 02/20/96 

Notes and Definitions for this Report: 

ANALYST .Jlli 
UNITS mg/L 

BATCH_!D TF16 

COMMENTS 
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Received: 02/15/96 
REPORT 

Results by Sample 
Work Order • 96-02-136 

CABLE (B-25 .2046587) 7ES7 CCDE ~ ~AME STRONTIUM!FAA)/SW846 7780 
Date i !i=e ::llected 02/14/96 08:00:00 

?ARAMETER RESULT LIMIT D_f DATE_EXT DATE_ANAL 

____ N~D:: 0.~0 _LQ C2/16/96 C2.'20/96 

Notes and Definitions for this Report: 

ANALYST .Jili 
UNITS mq/L 

BATCH_ID TF16 

COMMENTS 
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Received: 02/15/96 
REPORT 

Results by Sample 
Work Order- 96-02-lJ& 

CABLE (B-25 82046587) 7EST :GDE ~ N~~E THALLIUM (FAA) EPA 279_1 
Date i 7i~e :ol!ected 02/14/96 08:00:00 

?ARAMETER RESULT LIMIT D f DATE_EXT DATE ANAL 

:~1a.:.:.:.um, 71 ___ .....c;.N'"D 0 _lJ _L.Q 02/16/96 o:/2G 1?6 

Notes and Definitions for this Report: 

ANALYST ...JQi 
UNITS mg/L 
BATCH_ID TF16 
COMMENTS 
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Received: 02/15/96 
REPORT 

Results by Sample 

Work Order# 96-02-136 

CABLE (B-25 #2046587) Fl<AC::cN ~ 7E57 CC::iE ~ NAME MOLYBDENUM(GFAA)/EPA 246.2 
Jate ~ ::~e Co:~ected 02/14/96 08:00:00 Catego~y ~S~O=L~I:D ______ _ 

?ARAMETER RESULT LIMIT D F JATE_EX7 ~A7E_ANAL 

:'-lc:yt::denum, Mo ----""N""D 0. 020 -l..:.2 02/:5/96 J2/2l/96 

Notes and Definitions for this Report: 

ANALYST _Jili 

UNITS mq/L 
BATCH_ID TG4 
COMMENTS 



r 

Page 29 
Work Order ~ 96-02-136 Received: 02/15/96 

REPORT 
Results by Sample 

CABLE (B-25 .2046587) 7257 :::;;:: ~ :-lAME TOTAL PHOS/SM 4500 P B&D 
:a~e ~ -:-:me :~l:ected 02/14/96 08:00:00 :a:egc~y ~S~O~L~I~D ______ _ 

?ARAMETER RESULT LIMIT D_F DATE_ANAL 

:-~ca~ Phcsphcrus as tP) 0.07E 0.010 1-Q 02/20/96 

Notes and Definitions for this Report: 

EXTRACTED 02/16/96 
ANALYST ~ 

UNITS mg/L 
BATCH_ID WTPHOS67 
COMMENTS 



7300 Jefferson. N E. • Albuquerque. New Mexico 87109 • (505) 345-8964 • FAX (505) 345-7259 
3332 Wedgewood. E-5 • El Paso. Texas 79925 • (915) 593-6000 • FAX (915) 593-7820 

Report Generated: 
February 22, 1996 17:04 CERTIFICATE OF ANALYSIS 

RESULTS BY SAMPLE 

SENT NES, INC. WORKORDER # 9602107 
TO: 3500 TRINITY DR. WORK ID MDAM TA-9 

SUITE C-5 CLIENT CODE NES01 
LOS ALAMOS, NM 87544 DATE RECEIVED 02/12/96 

ATTN: DEBORAH O'CONNELL 

LabiD:9602107-01A 
Sample ID: METAL 

TEST / METHOD 

% SOLIDS(TCLP XT)EPA 160.3 
LITHIUM (FAA)/SW846 7430 

Lithium. Li 
MERCURY (CVAA)/EPA 245.1 

Mercury I/I!!!J:"f ALS-ICP/SW846 6010 
· ·~er. Ag 
'·minum AI 

.··:rsenic. As 
Barium. Ba 
Beryllium, Be 
Calcium, Ca 
Cadmium. Cd 
Cobalt, Co 
Chromium, Cr 
Copper. Cu 
Iron, Fe 
Potassium. K 
Magnesium, Mg 
Manganese, Mn 
Sodium. Na 
Nickel. Ni 
Lead. Pb 
Antimony, Sb 
Selenium. Se 
Vanadium. V 
Zinc. Zn 

MOL YBDENUM(GFAA)/EPA 246.2 
Molybdenum. Mo 

STRONTIUM(FAA)/SW846 7780 
Strontium, Sr 

TCLP (FAA) DIG/1311/3005 
TCLP (GFAA)DIG/131113005 
TCLP (ICP) DIG/13ll/3005 
TCLP EXTRACTION/TCLP 1311 
TCLP(CVAA)Hg XT/SW846 7471 
THALLIUM (FAA) EPA 279.1 

Thallium. Tl 
TOTAL PHOS/SM 4500 P B&D 

rota! Phosphorus as (P) 

Member: Amert<an Council of 
lndraendtnr L1.botarories. Inc. 

Collected: 02/07/96 14:00:00 
Matrix: SOLID 

RESULT UNITS LIMIT D F DATE 
ANAL 

100.00 % (Percent) 

ND mg/L 0.050 1.0 02/20/96 

ND mg/L 0.00020 1.0 02115196 

ND mg/L 0.020 1.0 02/16/96 
ND mg/L 0.50 1.0 02/16/96 
ND mg/L 0.060 1.0 02/16/96 
2.4 mg/L 0.010 1.0 02/16/96 
ND mg/L 0.0010 10 02/16/96 

28.1 mg/L 0.30 1.0 02/16/96 
0.012 mg/L 0.0040 1.0 02/16/96 

0.24 mg/L 0.010 1.0 02/16/96 
ND mg/L 0.020 1.0 02/16/96 
ND mg/L 0.010 1.0 02/16/96 
742 mg/L 0.30 10 02/16/96 
4.0 mg/L 0.20 1.0 02/16/96 
l.I mg/L 0.20 1.0 02/16/96 

9.44 mg/L 0.0050 1.0 02/16/96 
1300 mg/L 0.30 10 02/16/96 
0.51 mg/L 0.040 1.0 02/16/96 
ND mg/L 0.040 1.0 02/16/96 
ND mg/L 0.030 1.0 02/16/96 

O.lOB mg/L 0.050 1.0 02/16/96 
ND mg/L 0.0030 10 02/16/96 
1.9 mg/L 0.10 10 02/16/96 

ND mg/L 0.020 1.0 02/21/96 

0.2 mg/L 0.10 1.0 02/20/96 
02/14/96 NIA 
02/14/96 NIA 
02/14/96 NIA 
02/13/96 NIA 
02/14/96 NIA 

ND mg/L 0.10 1.0 02/20/96 

NDE mg/L 0.010 1.0 02/20/96 

RF.P'IIU JUI :CII'ON OF nu~ ltF.J"'OIlT IN L£5S THAN FULL lt£QtlliU"-~ THJ! Wllli~N C'ON~ENT 0P AAL Till' JH·PIJitr MAY St)f BF. IJ~F.U IS ANY MANNF.Jt RY Ttlll CUF.NT oa ANY OTtiEa THIRD PAaTY TO ~IM rRuDlil"T ENI)U"-"'EMF.NT BY TltE NATIONAL LA.eORATCMI.Y VOLUNfAAY ACCIU:'.DirATION PRl'JORAM. 

Page: 1 

BATCH ID 

TF15 

TCV28 

TI134 
TI134 
TI134 
TI134 
TI134 
TI134 
Tll34 
TI134 
TI134 
TI134 
Tll34 
TI134 
Tll34 
Tll34 
TI134 
TI134 
TI134 
Tll34 
Tll34 
TI134 
TI134 

TG3 

TF15 

TF15 

WTPHOS67 



Page:2 



WORKORDER COMMENTS 

DATE 02/22/96 
WORKORDER: 9602107 

DEFINITIONS/DATA QUALIFIERS 

The following are definitions, abbreviations, and data qualifiers which 
may have been utilized in your report: 

ND 

D F 
NT 

B 
E 

LIMIT 

Analyte "not detected" in analysis at the sample specific 
detection limit. 
Sample "dilution factor" 

= Analyte "not tested" per client request. 
= Analyte was also detected in laboratory method QC blank. 

Analyte concentration (result) is an estimated value or 
exceeds analysis calibration range. 

= The minimum amount of the analyte that AAL can detect 
utilizing the specified analysis. 

Please Note: Multiply the "Limit" value (AAL's Detection Limit) by 
Dilution Factor (D F) to obtain the sample specific 
Detection Limit. -

REPORT COMMENTS 

*E: AAL's quality control parameters for Total Phosphorus were below acceptance 

criteria. For this reason, soil Total Phosphorus is reported as estimated. 

For TCLP phosphorus, all QC parameters were within criteria. However, since 

the effects of TCLP extraction on phosphorus recovery is unknown, all TCLP 

phosphorus results are also reported as estimated 

Please note: All metals results represent the TCLP concentrations. AAL does not 

have TCLP performance data for any metals other than the standard TCLP metals. 



' --. - \ ~------ \ 
;....,:. "'· "' ~ •I - .:._;. '\J'-; \I\._.;- '.I 

l'. ~ /\ . vir----...AL' ,\: \,IL, : t\._/ 

LABORATORIES 
7300 Jefferson, N.E. • Albuquerque, New Mexico 87109 • (505) 345-8964 • FAX (505) 345-7259 
3332 Wedgewood, E-5 • El Paso, Texas 79925 • (915) 593-6000 • FAX (915) 593-7820 

NES, INC. 
3500 TRINITY DR. 
SUITE C-5 
LOS ALAMOS, NM 87544 
Attn: DEBORAH O'CONNELL 

Purchase Order: 23629 
Invoice Number: 

Order #: 96-02-136 
Date: 02/23/96 08:18 
Work ID: MDAM 
Date Received: 02/15/96 
Date Completed: 02/22/96 

Client Code: NES01 

SAMPLE IDENTIFICATION 

Sample 
Number 
01 
02 

Sample 
Description 

CABLE (B-25 #2046598) 
CABLE (B-25 #2046587) 

Sample 
Number 
03 
04 

Sample 
Description 

SOIL (B-25 #2046598) 
SOIL (B-25 #2046587) 

ND None Detected D F = Dilution Factor NT = Not Tested 
B Analyte was present in the blank 
E Estimated Value or Result exceeds calibration range 
MULTIPLY THE LIMIT(= AAL'S DETECTION LIMIT) BY DILUTION FACTOR 

Member: Arnerrcan Counc:•l ol 
lncleoendrnl Labomories. Inc. 

ltP-P'ti:Uot !C'TlOf'ol Of' ntiS ~T IN ULSS THAN P'ULL UOU11U"-" THI! Wll1TT11N CON"EHT 0P AAL Till" ltf:l"f")f'-T ~VoY !'IIO'r BE U"F..D IN ANY MANNF..a BY THE C"'.IF.NT oa ANY OTIII!It THIRD PARTY TO CLAIM PlltUOIJ(:T ENIX>A!'iEMF..NT BY THE NATIONAL. LA.OilATOitY VOLUNTARY ACC.EDI'CATION raooRAM. -
., 

~ 

~ . . 



Paqe l 

Received: 02/15/96 

PRCTSX 

% Percer..t; 

S6010X 

~/A 

SCVHGX 

N/A 

SFAAX 

' N/A 

SGFAAX 

~/A 

TCLPXX 

'.:</A 

TCVHGX 

, ~/A 

TFAAX 

i N/A 

TGFAAX 

~/A 

TICPX 

N/A 

Results By 

Sample .Q.1 Sample ~ 

rente!"ed un1ts1 ·en:.ered un!:s· 

100.00 100.00 

02/15/96 02/15/96 

02/21/96 02/21/96 

02/16/96 02/16/96 

02/16/96 02/16/96 

02/15/96 02/15/96 

02/22/96 02/22/96 

02/16/96 02/16/96 

02/16/96 02/16/96 

02/16/96 02/16/96 

REPORT Work Order N 9b -02 l3b 

Test 

Sample Ql Sample ~ 
·entered ·_;n1 ts l entered ur.i.ts 

100.00 100.00 

02/15/96 02/15/96 

02/21/96 02/21/96 

02/16/96 02/16/96 

02/16/96 02/16/96 

02/15/96 02/15/96 

02/22/96 02/22/96 

02/16/96 02/16/96 

02/16/96 02/16/96 

02/16/96 02/16/96 



~ .... 
.- ·,~\ 

Page 2 

Received: 02/15/96 

CABLE (B-25 12046598) 

PARAMETE~ 

Silver, Ag 

Aluminum, Al 

Arsenic, As 

aari~m. Ba 

Beryllium. Be 

Calcium, Ca 

Cadmium, Cd 

Cabal t. co 

Chromium, Cr 

Copper. Cu 

Iron. Fe 

Potassium. K 

Magnesium, Mg 

Manganese, Mn 

Sodium, Na 

Nickel. Ni 

Lead, Pb 

Antimony, Sb 

Selenium, Se 

Vanadium, v 
Zinc, Zn 

REPORT 

Results by Sample 
Work Order • 96 02-l36 

FRAC,:ON ~ TEST CODE ~ NAME METALS-ICP/SW846 6010 

Sa:: & Time Collected 02/14/96 08:00:00 Categcry ;S~O~L~I=D ______ _ 

RESULT LIMIT ::J F DATE EXT CATE ANA:.. - - -

NO 1.0 ~ c2~cSI96 -::2.'2:1 ?~ 

3910 25 ~ 02i15/96 22 ':: '-

NO 3-0 _2.Q. 02L:5i96 o: l2:;' 96 

234 o_5o _..2.Q. 02~15~96 02(2-:J/9~ 

ND 0.50 _..2.Q. 02~15~96 02~2G~96 

3140 15 _..2.Q. 02Ll5~96 02(2Ci96 
13.3 0.20 _..2.Q. 020:::150:::96 02122:l96 

ND 0.50 _2.Q. 02050:::96 02UOI9E 
ND 1.0 _2.Q. o2.::::s.::95 02/2G(96 

266000 0.50 ___2QQ 0205i96 02L20i96 
3930 15 _..2.Q. 02050:::96 02i20i96 

585 10 _..2.Q. 02~15~96 02[20L9E 
737 10 _..2.Q. 02050:::96 020:::2006 
147 0.25 _2.Q. 02050:::96 02i20i96 

ND 15 _..2.Q. 02LI50:::96 02~20/96 

ND 2.0 _2.Q. 0205i96 02~20~96 

ND 2.0 ___2QQ 02i150:::96 020:::20i96 

ND 1.5 _2.Q. 020:::150:::96 02000:::96 

ND 2.5 _2.Q. 020:::150:::96 02i200:::96 

9.80 0.15 _2.Q. 020:::15i96 020:::200:::96 
ND 5.0 _2.Q. 02050:::96 02/2C/36 

Notes and Definitions for :his Report: 

ANALYST WMS 

UNITS mgO:::Kg 

BATCH ID S6-l -



Page J 

Received: 02/15/96 

REPORT 

Results by Sample 

Work Order N 96 0~ 1 lb 

CABLE (B-25 12046598) FRACT:ON .!ll!! 7~57 :ODE SCVHG ~~~E MERCURY (CVAA)/SWB46 7471 
Date ~ T1me Cclle~:ed 02/14/96 08:00:00 

PARAMETER RESULT LIMIT D F DATE_EXT DATE ANAL 

Mercury ___ _.ND= 0.15 ---l..:..Q 02/21/96 02/21/?6 

Notes and Definitions for this Report: 

ANALYST ....!Q! 
UNITS rna/Kg 

BATCH_ID SCV9l 
PRCNT_MOIST 



<4-'. 

-~ 

Page 4 

Received: 02/15/96 
REPORT 

Results by Sample 
Work Order W 96 02 L3b 

CABLE !B-25 12046598) FRAC'riON Q1A TEST C:C:DE ~ NAME STRONTIUM (FAA) /SW846 FIRO 
wate & T1rne Collected 02/14/96 08:00:00 :a:eg::~·:: ::::S::::O..:L~I..:D~---

PARAMETER RESULT LIMIT D_F DATE_EXT DATE ~~A: 

Str8r:.::..'.lm, Sr __ ....::.1.;..7.:.·.:.7 5.0 --L.Q 02/:i.6/96 J2/:~;S-:' 

Notes and Definit~ons for "his Report: 

ANALYST ....!lli 
UNITS mq/Kq 
BATCH_ID SF388 
PRCNT_MOIST 



~~:'<:~ 
,~:" 

~~-· 

l'dge '> 

Received: 02/15/96 
REPORT 

Results by Sample 

CABLE (B-25 12046598) F'RAC:":C:N ~ TE:S7 :oDE ~ :.AI>!E THALLIUM (FAA) /SW114& '11140 
Ca:e ;. Tlme Collec:.ed 02/14/96 08:00:00 :at:eg=:·:· ::::S::::O.=L.:.I::oD ___ _ 

PARAMETER RESULT LIMIT D F DATE EXT DATE_ANAL 

Thallium. Tl ---~ND::: 5.0 _LQ 02/16/96 02/2C/96 

Notes and Definit1ons for this Report: 

ANALYST .Jili 
UNITS mg/Kg 
BATCH_ID SF388 
PRCNT_MOIST 



Paqe 6 

Received: 02/15/96 
REPORT 

Results by Sample 
Work Order- 96-02-lJb 

S~~:~~ :~ CABLE (B-25 12046598) FRAC7ION Q1! TEST :ODE ~ NAME MOLYBDENUM!GFAA)SW846 74Hl 
:Jat.e ;. T~me :ollect.ed 02/14/96 08:00:00 :2t.egc::·l ;::;S.:O.::L:.:.I.::D ___ _ 

PARA."''ETER RESULT LIMIT D_f DATE EXT DATE ANAL 

~~ly::der.um, Me NO ----=-"-·.::.0 --1..-2 02/16/96 ,j2/~:.. ·?.: 

Not.es and Definitions for t.his Report: 

ANALYST .Jill 
UNITS mq/Ka 

BATCH_ID SG95 
PRCNT_MOIST 



Page 7 

Received: 02/15/96 

r 

REPORT 

Results by Sample 

Work Order M 96-02 l36 

;"~.Ac::::; ~ 7'SS7 :ODE ~ :iAME MISC TEST SOIL·METf\L.S 
ua':e i 7ime cc::ected 02/14/96 08:00:00 ·:;~::;::-·.: .:::S.:::O.:::Lc.>.I.:::D ___ _ 

ANALYTES RESULT LIM 

Noces and Definitions for this Report: 

DATE_EXT 

DATE_ANAL 

ANALYST .Jili 
O_F 

UNITS 

BATCH_ID 

COMMENTS 

02/16/96 

02/20/96 

1.0 

mg/Kg 

SF388 



Page I! 

Received: 02/15/96 
REPORT 

Results by Sample 
Work Order • 96-02-lJb 

S~~;~~ :G CABLE (B-25 !2046598) rRACT:ON Q1! TEST ~ODE ~ NAME TOTAL PHOS/SM 4500 P B&D 
;)ate & Time Collecc:ed 02/14/96 08:00:00 :a:-,::;:::-'! :=:S.:O.=L""I.:::D ___ _ 

:?ARAMETER RESULT LIMIT D_F DATE ANAL 

7~cal r~osphorus as (p) S.lSE 0.010 _lQ 02120/96 

Notes and Definitions for this Report: 

EXTRACTED 02/16/96 
ANALYST _.Q.§ 

UNITS mg/Kg 
BATCH ID STP~OS20 

COMMENTS 



-

I' 

Page 9 

Received: 02/15/96 
REPORT 

Results by Sample 
Work Order# 96-02 1 lb 

CABLE !B-25 #2046598) FRA;::-: :N Q.!.!! 70:57 :::::E ~ ~iA.'!O: METALS- ICP/SW846 60 LO 

?.O.RAMETER 

Silver, Ag 

Aluminum. Al 
Arsen1c. As 
Ear1um, Ea 
Beryllium, Be 
Calcium, Ca 
Cadmium, Cd 
:obalt, Co 
Chromium, Cr 

Copper. Cu 
Iron, Fe 

Potassium, K 
Magnesium, Mg 
Manganese, Mn 
Sodium, Na 

Nickel. Ni 

Lead. Pb 
Antimony. Sb 
Selenium, Se 
Vanadium, V 

Zinc, Zn 

~ate i -=-~~e C=l:ec~ed 02/14/96 08:00:00 :a:-;, 2: :··; >!5~0-'=L~I.::::D ___ _ 

RESULT LIMIT D_F DATE_EXT DATE ANA: 

----""ND"' 0. 020 ..-l..:..Q 02/16/96 02/20/96 
----·-ND::. 0 .so ..-l..:..Q 02/16/96 c2;:c:95 
___ _::.;.ND; 0.060 --1-£ 02/16/96 02/28/96 
___ .,.0.._.,_8 0. 010 ---LQ 02/16/96 02/::.G/% 
____ N:.;.D,. 0.0010 ___L2 02/16/96 02/20/'iS 
--~2.,;_9.._ . .,;_9 0.30 ..-l..:..Q 02/16/96 02/20/36 

0.202 0.0040 _L.Q. 02/16/96 02/20/96 
____ ND= 0.010 ---LQ 02/16/96 02/2J/96 
-----ND~ 0.020 _L.Q. 02/16/96 02/20196 
---~1~3~2 0.010 ___lQ 02/16/96 02/20/96 
---~0~-~6 0.30 ..-l..:..Q 02/16/96 02/20/96 
---~1~-~8 0.20 _L.Q. 02/16/96 02/20/96 
__ ........ 1 ..... "-3 0.20 ..-l..:..Q 02/16/96 02/20/96 

0.654 0. 0050 ..-l..:..Q 02/16/96 02/20/96 
---=1.:2..;..7.::.0 0.30 ___L2 02/16/% 02/20, :;~ 
___ -.o.:.N.:::D 0.040 _L.Q. 02/16/96 02/20i96 
--~o~-.::.1~3 o.o4o _L.Q. 02/16/96 o:.·::;% 
----"'N"'D C. J30 ..-l..:..Q 02/16/96 C2/2C /:;,; 

ND 

ND 

1.2 

0.050 ..-l..:..Q 02/16/96 02/20/96 
0.0030 ..-l..:..Q 02/16/96 0212C/9o5 

__ ... o~·-=1""0 ..-l..:..Q 02/16/96 02/2.0/96 

Notes and Definitions for this Report: 

ANALYST ~ 
UNITS mq/L 
BATCH_ID 

TI135 



Page lO 

Received: 02/15/96 
REPORT 

Results by Sample 
Work Order N 96-02-lJb 

S~~P~E -~ CABLE (B-25 12046598) !'"RAC':'ION .Q.!!! TEST CODE !!£Y!!lL NA.~E MERCURY (CVAA) /EPA 245. l 
Dace & Time Collected 02/14/96 08:00:00 :a::::;::r/ ... s_..o .. L~r"'o ___ _ 

PARAMETER RESULT LIMIT D_F DATE EXT DA7E_~~A~ 

)<lerc:t.:ry ___ .......,N.::<D 0. 00020 --...L.Q 02/22/96 02;':2; ?6 

Notes and Def1n1cions for chis Report: 

ANALYST _Jili 

UNITS mq/L 
BATCH_!D 7:V2? 
COMMENTS 



l'dqe ll 

Received' 02/15/96 
REPORT 

Results by Sample 
Work Order • 96-02 lJb 

CABLE (B-25 12046598) FRAC':':ON ill :'EST :::;oE ~ NAME LITHIUM (FAA) /SW846 "1430 
Da:e i Time :ollec:ed 02/14/96 08,00:00 

PARAMETER RESULT LIMIT D F DATE EXT DATE_ANA~ 

::.ithit.:m, Li ___ _.:.:,ND=. 0. 050 ----l..:..Q 02/16/96 02/2h?€ 

Notes and Definitions for this Report' 

ANALYST _1ili 

UNITS mq/L 

BATCH_ID TF16 

COMMENTS 



·-~~· -···· 

Page 12 

Received: 02/15/96 REPORT 
Results by Sample 

Work Order~ 96-02-136 

oA.'-1~:.;:: ::; CABLE (B-25 12046598) F'RACTION .Q.!! TEST CODE~ NAME STRONTIUM(FAA)/SW846 7780 Dat~ & Time Collected 02/14/96 08:00:00 

PARAMETER 
RESULT LIMIT D F DATE_EXT DATE_~~A:. 

Str2n:i.um, Sr 
___ .::.0..:.·.:.1 0.10 _L.Q 02/:6/96 C2/2C/96 

Notes and Definitions for this Report: 

ANALYST _!ill 
UNITS mg/L 
BATCH ID TF16 
COMMENTS 



-- .. 

Page 13 

Received: 02/15/96 
REPORT 

Results by Sample 

Work Order~ 96-02-lJb 

-.:.x::-:._:: -~ CABLE (B-25 1!2046598) TEST CODE ~ NAME THALLIUM (FAA) EPA 279.1 
~ace ~ :~~e Colle~ced 02/14/96 08:00:00 

PARAMETER RESULT LIMIT D F 

Thall1um, Tl ND 0.10 _.L.Q 02/16/96 ;,:.S-=.2....::...-.....-..'= .... ~ 

Notes and Definitions for this Report: 

ANALYST .Jili 
UNITS mg/L 

BATCH_ID TF16 
COMMENTS 



Paqe l4 

Received: 02/15/96 
REPORT 

Results by Sample 
Work Order • ~6 02 I lb 

CABLE !B-25 .2046598) F:<.ACT I ON .Q1!! TEST :O~E ~ NAME HOLYBOENUM(GFAA)/EPA 246./. 2ac: ~ T~me Collecced 02/14/96 08:00:00 

i?ARAMETER RESULT LIMIT D_F DATE_EXT ~ATE ~~A~ 

Molybdenum, Me ---~N:::D 0.020 ___L2 02/16/96 02/21..'?6 

Notes and Definitions for this Report: 

ANALYST _.Jili 

UNITS mg/L 
BATCH_ID TG4 
COMMENTS 



Page tS 

Received: 02/15/96 
REPORT 

Results by Sample 

Work Order # 9&-02 l3b 

~~~~~~ :~ CABLE !B-25 !2046598) FRACTI~N .Q.!1! !EST :ODE ~ NAME TOTAL PHOS/SM 4500 P B&D 
Da~e & !ime Collected 02/14/96 08:00:00 

PARAMETER RESULT LIMIT D F DATE_ANAL 

!eta! Phosphorus as iPJ 0.22E 0.010 L.Q 02/20/96 

Notes and Defin~t~cns for this Report: 

EXTRACTED 

ANALYST _Jlli 

UNITS 

SATCH_ID 

COMMENTS 

02/16/96 

mg/L 
WTPHOS67 



~ ~-~-

~-

Pdge 16 

Received: 02/15/96 

CABLE (8-25 !2046587) 

REPORT 
Results by Sample 

Work Order • 96·02 t \c 

TEST CODE ~ NAME METALS-ICP/SW846 6010 Date ~ ci~e Co.lec:ed 02/14/96 08:00:00 

PARAMETER 
RESULT LIMIT D F DATE EX'!' DA':'E ANA:. - - -Si:ver, Ag 

N'D 1.0 _2.2. 02LlS/96 02i20(96 
Alum~r..um, Al 

3010 25 ~ 02L1Si96 02/20/~6 
Arsenic, As 

N'D 3.0 ~ D2USL96 02U0/9E 
Barium, Ba 

293 0.50 ~ 02Ll5i96 02i2Di96 
Beryllium, Be 

N'D 0.50 ~ 02LlSL96 02L2:JL9€ 
Calcium, Ca 

1070 15 ~ 02/1Si96 02L22f96 
Caci:nlum, Cd 

N'D 0. 20 ~ 02Ll5i96 02(20i96 
Cobalt, Co 

ND c .so ~ 02L1Si96 02/2:1/?6 
Chromium, Cr 

N'D 1.0 ~ 02ilS('96 02L2Gi36 
Copper, Cu 

300000 0.50 ___.a.Q.Q. o2L1Si96 02L2006 
~ron, Fe 

4150 15 _.2£ C2Ll5L96 02/2G,.?6 
Pocass1.um, K 

507 10 _.2£ 02il5i96 02/20; ?6 
Magnesi:..m, Mg 

N'D 10 ~ 02Ll5i96 02L2CJ: !IE 
Manganese, Mn 

142 .25 ~ 02Ll5(96 02 I 2 ·::. --
Sodium, Na 

ND 15 _.2Q 02il5{96 02/2·:,' 16 
Nickel, Ni 

ND 2.0 _2Q 02i1Si96 02L20i 96 Lead, Pb 
N'D 2.0 ___.a.Q.Q. 02i1Si96 02i2C/96 Antimony, Sb 
N'D l.S _.2£ 02i1Si96 02L20L96 

Selenium, Se 
N'D 2.5 ~ 02i1Si96 02L20L96 Vanadium, v 
N'D 0.15 _2Q 02L15L96 02i20i96 Zinc, Zn 

1420 5.0 _2Q 02i1Si96 02L20i96 

Notes and Definitions for this Report: 

ANALYST ~ 
UNITS mgiKS 
BATCH ID 

S6-1 
-



Page 17 

Received: 02/15/96 
REPORT 

Results by Sample 
Work Order N 96-02-lJ& 

CABLE (B-25 #2046587) 7EST :cDE ~ NAME MERCURY (CVAA! /SW846 74-11 
Da:e ~ Time Collec:ed 02/14/96 08:00:00 

?ARAMETER RESULT LIMIT D F DATE EXT DATE_ANA~ 

Mercury ___ --\:N~D 0.15 _L.Q 02/21/96 02/2~/?6 

Notes and Definitions for this Report: 

ANALYST ..Jili 
UNITS mq/Kg 

BATCH ID 
SC'J;': 

PRCNT MOIST 



Paqe LB 

Received: 02/15/96 
REPORT 

Results by Sample 
Work Order • 96-02 LJb 

CABLE (8-25 12046587) TE:S':" :JCE ~ :>A.'!ii: STRONTIUM (FAA) /SW816 7'180 
Jate i :":me :c::ec:ed 02/14/96 08:00:00 

PARAMETER RESULT LIMIT D_F DATE_EXT DATE_~~A~ 

.S:rcn~ium, Sr ___ .:::.5.:..-.:::.0 5 '0 ___L.Q 02/16/96 02/2> 96 

Notes and Definitions for this Report: 

ANALYST .Jili 
UNITS mg/Kg 

BATCH_ID SF388 
PRCNT_MOIST 



•,'). 

Page 19 
Received: 02/15/96 REPORT 

Results by Sample 
Work Order W 96-02-lJo 

CABLE (8-25 #2046587) FRAC':"ION ~ :'EST CODE ~ ~AME THALLIUM (FAA) /SW846 7840 Dace o. :'lme Collected 02/14/96 08:00:00 :ace9cry :::S.;O.::L""I""D'-----

PARAMETER 
RESULT LIMIT D F DATE EXT DATE k~A~ 

___ -:.:.NO"' s.o ___L.Q 02/15/96 02/2c/9e 

Notes and Definitions for this Report: 

ANALYS':" .Jili 
UNITS mo/Kq 
BATCH_ID SF388 
PRCNT_MOIST 



T' 
~· 

Page 20 

Received: 02/15/96 

REPORT 

Results by Sample 

Work Order N 96-02-136 

CABLE (B-25 12046587) ":"S$7 :ODE~ NAME MOLYBDENUM(GFAA)SWB46 14!!1 
:a:e ~ 7~"'e :o~lec:ed 02/14/96 08:00:00 

PARAMETER RESULT LIMIT D_F DATE_EXT DA7E ~~A~ 

Molybdenum, Mo ___ _..,ND~ 1.0 ---L..Q. 02/16/96 S2/2: ?€ 

Notes and Definitions for this Report: 

ANALYST _Jili 

UNITS mo/Kq 

BATCH ID SG95 

PRCNT_MOIST 



Page 21 

Received: 02/15/96 
REPORT 

Results by Sample 
Work Order~ 96-02-136 

S~~F:~ -~ CABLE !B-25 .2046587) FRACTION ~ TEST CODE ~ NAME MISC TEST SOIL-METALS 
Dace ~ Time Collected 02/14/96 08:00:00 Cat,:;:-o:-y .,S:::O.o:L'-"I:::D ___ _ 

ANALYTES RESULT LIM 

-----'L"'I~T'-!Hl:ii:..!:UM:!:! ND __ 2_._5 

Notes and Definitions for this Report: 

DATE_EXT 020::160::96 
DATE_ANAL 020::200::96 
ANALYST _!Q! 

D F 1.0 
UNITS mg0::Kg 
BATCH_ID SF388 
COMMENTS 



Page 22 

Received: 02/15/96 
REPORT 

Results by Sample 
Work Order N 96-02-lJ6 

~~~?:£ -- CABLE (8-25 12046587) FRACTION ill TEST CODE ~ NAME TOTAL PHOS/SM 4500 P B&D 
Da:e ~ 7:~e Co:lec:ed 02/14/96 08:00:00 

?ARAMETER RESULT LIMIT ~ : ~ATE_~~AL 

Total ?hosphorus as 1PI 5.13E 0.010 1QQ 02/20/96 

Notes and Definitions for this Report: 

EXTRACTED 02/16/96 
ANALYST ....Q2 
UNITS mq/Kg 
BATCH_ID STPHOS20 

COMMENTS 



_,....,.._ 

l'dge 23 

Received: 02/15/96 

CABLE (B-25 12046587) 

PARAMETER 

Silver, Ag 

Aluminum, A.l 

Arsenlc, As 

Barium, Ba 

Beryllium, Be 

Calcium, Ca 

:admium, Cd 

:obal c, Co 

Chrom~um, Cr 

Copper, Cu 

Iron, Fe 

Potasslum, K 

Magnesium, Mg 

Manganese, Mn 

Sodium, Na 

Nickel, Ni 
Lead, Pb 

Antimony, Sb 

Selenium, Se 

Vanadium, v 
Zinc, Zn 

REPORT 
Results by Sample 

Work Order ~ 96-02- lJ6 

fRACT:ON ~ TEST :ODE ~ N~~E METALS-ICP/SW846 6010 
Dace i< Tlme Col!ected 02/14/96 08:00:00 :at:gc::-"1 ,.s"'O:.::L,..,I:.::O:.._ __ _ 

RESULT LIMIT D F DATE EXT DATE A..t•<AL - - -
NO 0.020 _LQ o2L16L96 82/2C/36 
NO 0.50 _LQ 02L16L96 02 1'2C/9f 
NO 0.060 _LQ 02L16L96 02UDL96 

2.2 0.010 _LQ o2U6L96 02L2D[95 
NO 0.0010 -l..Q. 02U6L96 C2{28i?S 

4.4 0.30 -l..Q. D2Ll6L96 D2U0(9E 
0.0098 0.0040 -l..Q. 02Ll6L96 02l2Ji:?.; 

NO o.no -l..Q. 02Ll6L96 02J2J, ?€ 
NO 0.020 -l..Q. 02116L96 02/20/95 

29.4 0.010 -l..Q. 02Ll6L96 0200/96 
NO 0.30 -l..Q. 02(16L96 02/2:, 1E 
NO 0.20 -l..Q. 02L16L96 02i2G/96 
NO 0.20 -l..Q. D2Ll6L96 02L<CL96 

0.080 0.0050 _LQ o2U6i96 02L20L% 
1290 0. 30 -l..Q. 02L:6L96 0200[96 

NO 0.040 _LQ 02Ll6L96 02L20L96 
0.06 0.040 -l..Q. 02il6L96 02L20L96 

NO 0.030 _LQ 02Ll6L96 02L20L96 
NO 0.050 _LQ 02L16L96 02L2DL96 
NO 0.0030 _LQ o2L16L96 02L20L96 

0.6 0.10 _LQ 02/16L96 02i20L96 

Notes and Definitions for this Report: 

ANALYST ~ 
UNITS mgLL 
BATCH ID 

Trl35 -



Page 24 

Received: 02/15/96 
REPORT 

Results by Sample 
Work Order 8 96-02-LJ6 

CABLE (B-25 !2046587! FRAC7:0N ~ TEST CODE~ Nk~E MERCURY (CVAA!/EPA 215.l Ga~e ;. 7:0'\e Collec:::ed 02/14/96 08:00:00 C;;~~·Fri ,S.::O.::L.:.I,D ___ _ 

l'ARAMETER 

:-1erc'-lry 

Notes and Definitions for this Report: 

ANALYST _lQ! 
UNITS mg/L 
BATCH_ID 

TCV29 
COMMENTS 



Pdge 25 

Received: 02/15/96 
REPORT 

Results by Sample 
Work Order H 'lb Ol. 1 !~ 

.0.,2--:::_.:: '~ CABLE (B-25 12046587) TES':' CODE ~ :-lAME LITHIUM (FAA)/SW846 7430 
~a~~ i 7~rne Collected 02/14/96 08:00:00 :at :, ;: :. ::- ·; .::S.-.0-=L.-.I.::D ___ _ 

PARAMETER RESULT LIMIT D F DATE_EXT DATE_ANAL 

L:thi'..lm, Li ---...:.!ND'=' 0.050 _.LQ 02/16/96 C·2/2:J/% 

Notes and Definitions for this Report: 

ANALYST _!lli 

UNITS mg/L 
BATCH ID TF16 
COMMENTS 

' 



Paqe 26 

Received: 02/15/96 
REPORT 

Results by Sample 
Work Order H 96-02·136 

.~!lc'1;::..::: CABLE !B-25 112046587) FRAC:'ION Ql!! :'EST CODE ~ NAME STRONTIUM!FAA! /SW846 7780 Jate ;. T1me :cl:ecc.ed 02/14/96 08:00:00 ::a:-eqc::-·; ,.so=L~r,.o ___ _ 

t'ARAME'rER RESULT LIMIT DATE_EXT DA:'E_A.NAL 

ND 0. l 0 

Notes and Definitions for this Report: 

ANALYST .Jili 
UNITS mq/L 
BATCH_ID TF16 
COMMENTS 
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Received: 02/15/96 
REPORT 

Results by Sample 
Work Order H 9b 02 1 lb 

CABLE (B-25 82046587) TEST CCDE ~ ~~~E THALLIUM (FAA) EPA 279.1 
~a:e ~ T:~e Collected 02/14/96 08:00:00 

PARAMETER RESULT LIMIT D_F DATE EXT ~ATE_~~A~ 

Thalli·.1m, ___ _.:.;N"'-D 0.10 ____L.Q 02/16/96 G2/2:!o;E 

Notes and Definitions for this Report: 

ANALYST _Jili. 

UNITS mg/L 

BATCH_ID TF16 

COMMENTS 
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Received: 02/15/96 
REPORT 

Results by Sample 
Work Order • 96-02-136 

5~~~~~ :J CABLE !B-25 12046587) FRACT:ON ~ "EST CODE~ NAME MOLYBDENOM(GFAA)/EPA 246.2 
Jace & ':me Col:ecced 02/14/96 08:00:00 Categc ~-/ =S-=0-=L-"I.:::;D ___ _ 

PARAMETER RESULT LIMIT D F DATE_EXT DAcE_~~A~ 

Mc:ybdenum, Me ____ NO;.;.::. 0.020 --L..Q 02/16/96 0212~/96 

Notes and Definitions for this Report: 

ANALYST _Jill 

UNITS mq/L 
BATCH_ID TG4 
COMMENTS 



'.'• 
<f"": 

Page 29 

Work Order~ 9b-02 ·l3b 

Rece1ved: 02/15/96 
REPORT 

Results by Sample 

-;.,.:;-,~ :...~ CABLE (B-25 82046587) :::s: ::;;::;;:: !!!:!!!!2§. :.:>u'!:: TOTAL PHOS/SM 4500 P B&O :ate i 7i~e :cl!ec:ed 02/14/96 08:00:00 --1 SOL CD 

i'ARAMETER 
RESULT LIMIT D_F DATE ANAL 

7~ta: Phosphorus as (PI 0.07E 0.010 1-Q 02/20/96 

Notes and Definitions for this Report: 

EXTRACTED 02/16/96 
ANALYST ~ 
UNITS mg/L 
BATCH_ID WTPHOS67 
COMMENTS 



-

~-\"-. 
··~·t, 

~ 
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Received: 02/15/96 

SOIL CB-25 !2046598) 

PARAMETER 

Aj,umi:lum, Al 

Arsenic, As 

Bar~um, Ba 

Beryllium, Be 

Calcium, Ca 

Cadmium, Cd 

Cobalt, Co 

Chromium, Cr 

Copper, Cu 

Iron, Fe 

Potassium, K 

Magnesium, Mg 

Manganese, Mn 

Sodium, Na 

Nickel, Ni 

Lead, Pb 

Antimony, Sb 

Selenium, Se 

Vanadium, v 
Zinc, Zn 

REPORT 
Results by Sample 

Work Order • 96-02-136 

TEST :ODE ~ ~AME METALS-ICP/SW846 6010 
Jate ; ~ime :c::ected 02/14/96 08:00:00 

RESULT LIMIT D_F DATE EXT DATE ANAL 

___ -:..;N-.D 1. 0 _L.Q •:)2/15/96 :2;:6/?~ 

--~9.::.3.::.2.::.0 25 _L£. 02/15/96 ~~. -~ '" 
_____ ND,.. 3.0 _L.Q 02/15/96 02/:6/96 
___ ,:.1.::.9""8 0 .SO _L.Q 02/15/96 c: :s: 9E 

C.62 __ .::.0.;.·.::.5.::.0 _L.Q 02/15/96 "~ __ ·9~ 

7970 ___ ..,1.::.5 ___L_l 02/15/96 ·::: -- •. 
0.9 __ .::.o .... ..,_2.::.0 _w o:/15/96 -~. ,., 
5.7 __ .::,0.;.·.::,5.::,0 _L.l C2/ :s /95 c: -- . ?~ 
7.7 ---=-1-·.::.0 _L.Q 02/15/96 02/:5/96 
356 __ .::.o ....... s"'o _L.Q 02/15/96 02(loi3E 

10700 ___ ..,1.::,5 _L.Q 02/15/96 02/16/96 
1300 ___ ..,1.::,0 _L.Q 02/15/96 02/16/96 
1880 ___ ..,1.::.0 _L.Q 02/15/96 02/15/;6 

416 __ .::.0.;.·.::.2.::.5 _L.Q 02/15/96 02/15/36 
131 ___ ..,1.::.5 _L.Q 02/15/96 02/16/96 
7.6 ---~2..;.·.::.0 _L.Q 02/15/96 02/16/96 

18.5 __ ....::,2.;.·.::.0 _L.Q 02/15/96 02/15/96 

ND ---=1~-.::.5 ____L_Q. 02/15/96 02/16/96 
ND __ ....::.2.;.·.::.5 _L.Q 02/15/96 02/16/96 

19.1 __ .::.o .... ,.1.::.5 _L.Q 02/15/96 02/16/96 
62.9 ____ -.::.5.;.·.::.0 _L.Q 02/15/96 02/16/96 

Notes and Definitions for this Report: 

ANALYST ~ 

UNITS mg/Kg 
BATCH_ID 

56-1 



l'<>qe 31 

Received: 02/15/96 

SOIL (B-25 120465981 

PARAMETER 

Merc:..1ry 

,,-.-4";~-:f': 

( (. 

REPORT 
Results by Sample 

Work Order I 96-02-136 

TEST :~DE SCVHG NAME MERCURY (CVAA!/SW846 7471 
:a:e > T:~e :cl:ec:ed 02/14/96 08:00:00 

RESULT LIMIT D_F DATE_EXT DATE ANA~ 

----'N~D::: 0.15 _u. 02/21/9E ::;:~/?~ 

Notes and Definitions for th~s Report: 

ANALYST .Jill 
UNITS mq/Kq 
BATCH ID SCV9l 
PRCNT_MOIST 
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Received: 02/15/96 

~~~?~~ :J SOIL (8-25 12046598) 

PARAMETER 

.Stront:um, Sr 

REPORT 

Results by Sample 

Work Order 8 96-02-136 

TEST CODE~ NAME STRONTIUM (FAA)/SW846 7780 
Date & '1me cc"lected 02/14/96 08:00:00 

RESULT LIMIT D F DATE_EXT DATE ANAL 

__ __..3 .... o..,.-"6 s. o ___L.2 02 I 15/96 ·J2 /20 I 9~ 

Notes and Definitions for this Report: 

ANALYST __!lli. 

UNITS mq/Kq 

BATCH_ID SF388 

PRCNT_MOIST 



l'age 3 3 

Received: 02/15/96 

~AM~~E -w SOIL (B-25 12046598) 

?ARAMETER 

""'''\ ~: 

REPORT 

Results by Sample 
Work Order 8 96-02-136 

TEST C~DE ~ ~AME THALLIUM (FAA)/SW846 78~0 
:a:e i T:~e :o::e::ej 02/14/96 08:00:00 ~":~o:: _.· ,S.:::O.:.I.:::L ___ _ 

___ ....;:,ND:;< 5. 0 --L..1 02 I 16 I 96 L' ~~ 

Notes and Definitions for this Report: 

ANALYST _Jili 

UNITS mq/Kg 

BATCH_ID SF388 
PRCNT_MOIST 
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Received: 02/15/96 

~~~~~E :o SOIL (B-25 12046598) 

PARAMETER 

Molybdenum, Mo 

REPORT 

Results by Sample 

Work Order • 96-02-136 

FRAC7:.:iN ill !EST CODE SGFMO NAME MOLYBDENUMIGFAA)SW846 7181 
Date & 7lme Col:ected 02/14/96 08:00:00 

RESULT LIMIT D F DATE_EXT DATE_ANA~ 

Notes and Definitions for this Report: 

ANALYST ....Jili 
UNITS mg/Kg 

BATCH_ID SG95 

PRCNT_MOIST 



".· 
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Rece1ved: 02/15/96 

REPORT 

Results by Sample 

Work Order N 96-02-136 

SOIL (8-25 #2046598) TEST CODE ~ NAME MISC TEST SOIL-METALS 

:ace i ~:me Collec:ed 02/14/96 08:00:00 

&~ALYTES RESULT LIM 

Notes and Definitions for this Report: 

DATE_EXT 02Ll6L96 

DATE_ANAL o2L20L96 

ANALYST _!lli 

D F 1.0 

UNITS msLKs 

BATCH_ID SF388 

COMMENTS 
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Received: 02/15/96 

SOIL (B-25 #2046598) 

PARAMETER 

REPORT 

Results by Sample 
Work Order 8 96-02 \ lb 

rRA~7:0N Q1!. TEST ~ODE ~ NA.'1E TOTAL PHOS/SM 4500 p B&D 

:Ja::e & Til'le ~cllec:ed 02/14/96 08:00:00 :ne?c~·:· ,_S:>:Ocol.::L'-----

RESULT LIMIT D F DATE ANAL 

Total Phosphorus as (PI 68.2E 0.010 lQQ 02/20/96 

Notes and Definitions for this Report: 

EXTRACTED 02/16/96 

ANALYST __.2§. 

UNITS mg/Kg 

EATCH_ID STPHOS20 

COMMENTS 



,.,.,.. ., -
~:·'"' 

_.._c,.J.• 
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Received: 02/15/96 
REPORT 

Results by Sample 

Work Order N 96-02-136 

SOIL (B-25 I204659Bt TEST CODE ~ NAME METALS-ICP/SW846 6010 
Jate ~ Tl~e Col:ected 02/14/96 08:00:00 

PARAMETER RESULT LIMIT D F DATE EXT DA':"E ANA:.. - - -

5il ve!", Ag ND 0. C20 -- 02/~'5: 9-5 ........... . . 

Alum~:1um, Al 15.1 0.50 ~ 02~:.6; ;'= ...).;.: <- . -
Arsen~c, As ND 0.060 __L£ J2ilf/96 .... ,.,, ;'":. 

Bar~um, Ba 2.2 0.010 ___!..2 02llSL96 :;:/2: ?~ 

Beryllium, Be ND 0.0010 ~ 02il6L96 02/2J/~6 

Calcium, Ca 258 0.30 ~ o2Lt6!96 02L2J!96 
Cadmium, Cd 0.0188 0.0040 __l.,_Q o2L16/96 02/2~:'96 

Cobalt, co 0.03 0.010 _.LQ o2L16L96 02/20,::96 
Chromium, Cr ND 0.020 __l.,_Q 02/15/96 o2~20L96 
Copper, Cu 1. 36 0.010 __l.,_Q 02il6L96 02{22/96 
Iron. Fe 12.7 0.30 __l.,_Q 02U6L96 o2L20L96 
Potassium, K 9.9 0.20 __l.,_Q 02L16L96 o2uor::96 
Magnes~um, Mg 15.4 0.20 __l.,_Q 02Ll6L96 02120/96 
Manganese, Mn 4.48 0.0050 __l.,_Q o2L16L96 02L20L96 
Sodium, Na 1290 0.30 __l.,_Q o2Lt6L96 02L20{96 
Nickel, Ni ND 0 .. 040 __l.,_Q 02Ll6L96 o2r::2o{?6 
Lead, Pb ND 0.040 __l.,_Q 02il6L96 02L20!96 
Antimony, Sb ND 0.030 __l.,_Q 02il6L96 020::20,::96 
Selenium, Se ND 0.050 __l.,_Q 02L16L96 o2,::2oL96 
Vanadium, v 0.024 0.0030 __l.,_Q 02L16L96 o2,::2oL96 
Zinc, Zn 0.9 0.10 __l.,_Q 02/16/96 02/20/96 

Notes and Definitions for this Report: 

ANALYST ~ 

UNITS mgLL 

BATCH_ID TI135 



-~.{-.o., 
"'"-~~ 

Page JH 

Received: 02/15/96 

'='.;.~;::..;:: :c: SOIL (B-25 !2046598) 

PARAMETER 

Mercury 

REPORT 

Results by Sample 

Work Order 8 96 02 1!6 

F?.A.:T:CN .Ql!! TEST ::ODE WCVHG :-lAME MERCURY (CVAA) /EPA 245. t 

::ace s. Time ::::>Lec:ed 02/14/96 08:00:00 -::;:e~=:··;- ,s~O~I~L,__ __ _ 

RESULT LIMIT D F DATE_EXT DATE_ANA~ 

___ .....:.;ND:. 0.00020 ___L2 02/22/96 C2/22/96 

Notes and Definitions for this Report: 

ANALYST .....!lli 
UNITS mg/L 

BATCH_ID T::V29 
COMMENTS 
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Received: 02/15/96 

SOIL (B-25 #2046598) 

PARAMETER 

,.,... 
flP .. ~·· 

REPORT 

Results by Sample 

Work Order # 96-02-llo 

FRACT:ON Ql1! TEST CODE~ NAME LITHIUM (FAA)/SW846 7430 
Dace ~ 7lme Collected 02/14/96 08:00:00 :a:e·~:::-:; :S.::;O~I=L ___ _ 

RESULT LIMIT D_F DATE_EXT DATE_ANAL 

Notes and Definitions for this Report: 

ANALYST .Jill 
UNITS mg/L 

BATCH_ID TF16 

COMMENTS 



Page ~0 

Received: 02/15/96 

SOIL !B-25 12046598) 

PARAMETER 

Strontium, Sr 

-

REPORT 

Results by Sample 

Work Order I 96-02-136 

FR.;c:-:GN .Ql!! TEST :ODE ~ :-lAME STRONTIUM(FAA) /SW84b "171lO 

:·a:.:;. T:r:-.e C<:o::::::ed 02/14/96 08:00:00 ::;:-,;;·,·.: ::::S.::::O_,_!_,.L'-----

RESULT LIMIT D_F DATE_EXT DATE -~-A~ 

___ :::,0 .... .:.7 0.10 ___LQ 02/16/96 02'20 :;6 

Notes and Definitions for this Report: 

ANALYST _Jlli 

UNITS mq/L 

BATCH_ID TF16 

COMMENTS 
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Received: 02/15/96 

SOIL \B-25 12046598) 

?ARAMETER 

:'!1a::..l.i.Hr., 

REPORT 

Results by Sample 
Work Order n 96-02-1)6 

TEST CODE~ NAME THALLIUM (FAA) EPA 279.1 

Ja:e i T1me cc::ected 02/14/96 08:00:00 :: :>: ,.,.-: ~::· ::S.;;::O..:;I.::L'-----

RESULT LIMIT D_F DATE EXT DATE_ANAL 

ND -.,--"'a-'-. .;:;.1"'-0 _L.2 o 2 I 16 i 96 ?E 

Notes and Defir.itions for this Report: 

ANALYST ..Jili 
0NITS mg/L 

BATCH ID TFl6 

COMMENTS 
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Received: 02/15/96 

SOIL (B-25 #2046598) 

?Al<AMETER 

Molybdenum. Me 

REPORT 

Results by Sample 

Work Order 8 96-02- l.l6 

TEST CODE~ NAME MOLYBDENUM(GFAA)/EPA 246.7. 
Jate ~ T:~e :o::ec=ed 02/14/96 08:00:00 

RESULT LIMIT D_F DATE EXT DATE -~~A~ 

ND 0. 020 _.L.£ 02/16/96 02:::/96 

Notes and Definitions for this Report: 

ANALYST .Jili 
UNITS mq/L 

BATCH_ID TG4 

COMMENTS 



Pdqe 4J 

Received: 02/15/96 

SOIL (B-25 .2046598) 

PARAMETER 

REPORT 
Results by Sample 

Work Order • 96-02-136 

7EST :ODE WTPHOS ~AME TOTAL PHOS/SM 4500 P B&D Date ~ 7:me Ccl:ec:ed 02/14/96 08:00:00 

RESULT LIMIT D_F DATE_ANAL 
:eta: Phosphorus as ·P' 0.20E O.clO .L..Q. C2/20/96 

Notes and Definltions for this Report: 

EXTRACTED 02(16(96 
ANALYST ~ 
UNITS mg/L 
BATCH_ID WTPHOS67 
COMMENTS 
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Received: 02/15/96 

SOIL !B-25 #2046587) 

?ARAMETER 

s;.:·•e::-, Ag 

Alum1num, Al 

Arsenic, As 

Barium, Ba 

Beryllium, Be 

CalCium, Ca 

Cadmium, Cd 

Cobalt, Co 

Chrom~um, Cr 

Copper, Cu 

Iron, Fe 

Potass1um, 

Magnesium, 

Manganese, 

Sodium, Na 

Nickel, Ni 

Lead, Pb 

Antimony, 

Selenium, 

Vanadium, 

Zinc, zn 

K 

Mg 

Mn 

Sb 

Se 

v 

REPORT 

Results by Sample 

Work Order • 96-02-l36 

7EST :JOE 2&Q!Q_ NAME METALS-ICP/SW846 6010 
:a:e ~ :c~e ::::ec:ed 02/14/96 08:00:00 

RESULT L::MI7 u F DA7E: EXT o;..::: ,;_....;;....:.. -

3.2 1.0 __L_Q 22/:S/96 82 I -0: - -
8470 25 __L_Q o2L15L96 0~115,96 

ND 3.0 __L_Q 02Ll5L96 02Ll6(96 
279 0.50 __L_Q 02LlSL96 02/16/96 

0.65 0.50 __L_Q 02/15L96 02{16/95 

2600 15 __L_Q 02Ll5L96 o2Lt6i% 

0.81 0.20 ___L_1 02Ll5L36 02 <:.6: ?.£ 

6.3 0.50 __L_Q 02Ll5L96 o2Lle/95 

8.0 1.0 ____L£ 02LlSL96 02/16/96 

552 0.50 ___LQ 02/15{96 02/16/96 

9720 15 __L_Q o2Ll5196 02[16{96 

1450 10 ___LQ 0205/96 02/16/96 

1570 10 ___LQ D2L15L96 02/:6/96 

521 0.25 ___LQ o2L15L96 D2Ll6/96 

111 15 ___LQ 02Ll5L96 o2L16L96 
8.0 2. 0 ___LQ D2Ll5L96 o2L16/96 

40.9 2.0 ___LQ 02Ll5L96 o2L 16L96 
ND 1.5 ___LQ 02Ll5L96 0206 ,'96 

ND 2.5 __LQ 02Ll5L96 02:!.6.'?6 

16.0 0.15 ___LQ 02Ll5L96 0~/16 1 96 

154 5.0 __LQ 02/15/96 02/:€,'';6 

Notes and Definitions for this Report: 

ANALYST _!lli 

UNITS mgLKg 

BATCH_ ID S6-l 
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Received: 02/15/96 

SOIL (8-25 82046587) -
PARAMETER 

Mercury 

REPORT 
Results by Sample 

Work Order~ 96-02-ll6 

TEST :ODE~ NAME MERCURY (CVAA)/SW846 7~71 Ja:e • Time C~llected 02/14/96 08:00:00 

RESULT LIMIT D F DATE EXT DATE_ANAL 

-------ND~ 0.15 --1-Q 02/21/96 02121.96 

Notes and Definitions for this Report: 

ANALYST _Jill 

UNITS mg/Kg 
BATCH_ID 

SC';:;: PRCNT_MOIST 
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Received: 02/15/96 

-.:...:..-.:.:...:. SOIL (8-25 12046587) 

PARAMETER 

.S;:ront.lum, Sr 

REPORT 

Results by Sample 
Work Order P 96-02-136 

TEST :ODE~ ~~~E STRONTIUM (FAA)/SW846 77AO 
~ate ~ Time :c~:ec~ed 02/14/96 08:00:00 

RE:SULT LIMIT 0 F CATE EXT :::A7E .'\.'iA;_ 

__ .....::,2.:,1..;..,.6 5.0 __L...Q, C2/:.0i!'6 3S 

Notes and Definitions for this Report: 

ANALYST ..Jili 
UNITS mg/Kg 
BATCH_IO SF388 

PRCNT_MOIST 
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Received: 02/15/96 

SOIL (B-25 !2046587) 

PARAMETER 

Thallium, Tl 

REPORT 

Results by Sample 

Work Order • ~b-02 1 Jb 

FRAC'!:ON Q!! TES'! :ODE ~ ~AME THALLIUM (FAA! /SW846 7840 

Date & Time :ollected 02/14/96 08:00:00 

RESULT LIMIT D F DATE_EXT DATE_ANAL 

___ ...,N,.D 5. 0 _l..Jl. 02/16/96 02,128/9~ 

Notes and Definitions for this Report: 

ANALYST ....Jili 
UNITS mg/Kg 

BATCH_ID SF388 

PRCNT_MOIST 
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Received: 02/15/96 

S~V:::~ :~ SOIL (B-25 12046587) 

PARAMETER 

.. ~ 

REPORT 

Results by sample 
Work Order • q6-02-136 

E'RAc:::r; .Q.!! TEST CODE~ NAME MOLYBDENUM(GFAA)SW846 '1481 
Da:e ;. 7:me :;:;l~ected 02/14/96 08:00:00 :;.:.;,gcr·:' ::S::O'"-I-"L ___ _ 

i<.ESULT LIMIT D F DATE_:SX:' ;)ATE_ANAL 

----~N~D 1.0 

Notes and Definitions for this Report: 

ANALYST _Jlli 

UNITS mg/Kg 

BATCH_ID SG95 

PRCNT_MOIST 



Page ~9 

Received: 02/15/96 

SOIL (B-25 #2046587) 

REPORT 

Results by Sample 

Work Order N 96 02 ll6 

TEST CODE SMSCMT ~~E MISC TEST SOIL-METALS 
Ja~e ~ :ime Col:ecced 02/14/96 08:00:00 

ANALYTES RESULT LIM 

Notes and Definitions for this Report: 

DATE EXT 02/16/96 

DATE_ANAL 02/20/96 

ANALYST .Jlli 
D F 1. 0 

UNITS mq/Kq 

BATCH_ID 

COMMENTS 

SF388 

.::;. : -=~: ' ·.: -"'S-=0-=I-=L'-----
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Received: 02/15/96 

.oA,'l;::.;:: :::; SOIL !B-25 112046587) 

PARAMETER 

REPORT 

Results by Sample 

Work Order II 96-02-136 

FRACTION~ 7EST :ODE ~ ~AME TOTAL PHOS/SM 4500 P B&D 

Date i T:me :ol~ec:ed 02/14/96 08:00:00 ::~:-.gc::·,· ,S.:::O..:.I.=L ___ _ 

RESULT LIMIT D F DATE_ANAL 

~otal Phosphorus as (PI 93.SE 0.010 £QQ 02/20/96 

Notes and Definitions for this Report: 

EXTRACTED 02/16/96 

ANALYST ~ 

UNITS mg/Kg 

SATCH_ID STPHOS20 

COMMENTS 
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Received: 02/15/96 - ::-.-.. ·.:- _:;. SOIL (8-25 12046587) 

PARAMETER 

Silver-, Ag 

Alum~r.um, Al 

Arsen~c. As 

Bar1.um, Ba 

Beryllium, Be 

Calc:um, Ca 

:adm:.'...lm, Cd 

Cobalt, Co 

Chrom~um. Cr 

Copper. Cu 

Iror., Fe 

Potassium, K 

Magnes~um, Mg 

Manganese. Mn 

Sodium, Na 

N~ckel, Ni 

Lead, Pb 

Antimony, Sb 

~:'). Selenium, Se 

Vanadium, v 

Zinc, Zn 

REPORT 

Results by Sample 

Work Order M 96-02 ll6 

7ES7 :ODE W6010 :<AM:: METALS· ICP/SW846 6010 

.: .; : -c : • :··.: "S'-"0_.1-=L=-----

RESULT LIMIT D F DATE ::xT DATE IL"lAL - - -

ND 0.020 _LQ 02/16/96 0" 
L ' • 9-:: .... .:...: 

J. 4 0.50 _LQ 02Ll6i96 02/2C 1 96 

ND 0.060 ___.L.Q 02il6i96 C2/2~/96 

2.3 0. 010 ~ 02/16/96 02/:.C '90: 

ND 0.0010 _LQ 02Ll6i96 0~12C(96 

81.8 0.30 _L..Q 02Ll5i96 02/2~.:'?~ 

0.0158 0.0040 _L..Q 02i16L9€ 02/2'J/?E 

0.06 0.010 _LQ o2L16L96 02(2CL96 

ND 0.020 _..L.Q. 02il6i96 02i2G{96 

0.82 0.010 _..L.Q. 02il6i96 02,· 2C{96 

2.4 0.30 _..L.Q. 02il6i96 02{:20/96 

11.3 0.20 _L..Q 02il6i96 02{2::,·::;6 

8.7 0.20 _..L.Q. 0206/96 02/2:/96 

8.80 0 .0050 ___.L.Q 02il6(96 C2i20~'?6 

1290 0.30 _..L.Q. 02il6i9E C2.'2t;1?6 

ND 0. 040 ----".2 02/:.6 ,· 9&; c: 2 ·: . -

ND 0.040 _..L.Q. 02i"6i96 02(2C· 9E 

ND 0.030 _..L.Q. 02(16/96 02/22, J6 

ND 0.050 _..L.Q. o2L16L96 o2L2~ .. 96 

0.004 0.0030 _..L.Q. 02Ll6i96 02i20i96 

2.3 0.10 _..L.Q. 02Ll6i96 02i2Di96 

Notes and Definitions for this Report: 

ANALYST WMS 

UNITS mg/L 

BATCH ID TI135 



l'age 52 

Received: 02/15/96 

~M.:-1~:..;:: _._ SOIL (B-25 12046587) 

PARAMETER 

REPORT 

Results by Sample 
Work Order# 96-02-136 

rRACTI ON .Q.i!! TEST CODE ~ NAME MERCURY (CVAA) /EPA 245.1 

~ace & Time Collecced 02/14/96 08:00:00 :ac-:gcr-; :::;S.=O.:I.::L'-----

RESULT LIMIT D_F DATE_EXT DATE ANA:.. 

___ ...::,NO::: 0. 00020 --L.Q 02/22/96 02/22, 9€ 

Notes and Definitions for this Report: 

ANALYST ..Jlli 
UNITS mq/L 
BATCH ID ::';: ,. 
COMMENTS 



Page ~ 3 

Received: 02/15/96 

SOIL (B-25 12046587) 

PARAMETER 

:.:r.h:·..!m, L.o. 

REPORT 
Results by Sample 

Work Order# 96-02-l1b 

'SST :ODE~ NAME LITHIUM (FAA)/SW846 7430 :a~~ i :l~e :a::ac~~ci 02/14/96 08:00:00 

RESULT LIMIT D F :ATE EXT DATE_~~A~ 

___ _.:.:N.::,D 0. 050 _.L.Q 02/16/96 02/2:/% 

Notes and Definitions for this Report: 

ANALYST ~ 
UNITS mg/L 
BATCH_ID TF16 
COMMENTS 
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Received: 02/15/96 

SOIL (8-25 12046587) 

PARAMETER 

.Scror.tium, Sr 

..-· 

REPORT 

Results by Sample 

Work Order N 96-02-136 

TEST CODE~ NAME STRONTIDM(FAA)/SW846 7780 

Date & T•me Collec~ed 02/14/96 08:00:00 Car:egor-t· =S.-.0.-.I"'L ___ _ 

RESULT LIMIT D_F DATE_EXT DATE_ANAL 

---""0 .... ;:,4 0.10 ---L..Q 02/16/96 02/20/96 

Notes and Definitions for this Report: 

ANALYST _!lli 

UNITS mg/L 

BATCH ID TF16 

COMMENTS 
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Received: 02/15/96 

SOIL (B-25 N2046587) 

?ARAMETER 

Thall~um, Tl 

REPORT 

Results by Sample 

Work Order • 96-02-lJb 

:SST :ODE~ ~AME THALLIUM (FAA) EPA 279.1 

:3te i 7:~e :c::ected 02/14/96 08:00:00 :ace·:;:::~-·,· :::S.:::O..:I.:::L:...._ __ _ 

RESULT LIMIT D F DATE_EXT DATE_ANAL 

___ ....:.;.ND::; 0.10 __L_Q 82/16/96 02/28136 

Notes and Definitions for this Report: 

ANALYST .Jili 
UNITS mg/L 

BATCH_ID TF16 

COMMENTS 
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Received: 02/15/96 - SOIL (B-25 12046587) 

PARAMETER 

"lclybdenum, Me 

REPORT 

Results by Sample 

Work Order- 96-02-136 

TEST COGE ~ NAME MOLYBDENOM(GFAA!/EPA 246.2 
Jate & Time Collected 02/14/96 08:00:00 

RESULT LIMIT D F DATE_EXT DATE ANAL 

___ _.ND= 0. 020 ___L.Q 02/16/96 02/2!/96 

Notes and Definitions for this Report: 

ANALYST ..Jili 
UNITS mg/L 

BATCH_ID TG4 

COMMENTS 
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Received: 02/15/96 

SOIL (8-25 12046587) 

PARAMETER 

REPORT 

Results by Sample 

Work Order H 96-02-l36 

TEST :oDE ~ ~AME TOTAL PHOS/SM 4500 p B&D 
Da:e ~ Time :=llec:ed 02/14/96 08:00:00 :a:ego::-:: .. s,.o"'r~L ___ _ 

RESULT LIMIT D F DATE_ANAL 

Total Phosphorus as IP) 0.38E 0.810 .L..Q J2i20/96 

Notes and Definitions for this Report: 

EXTRACTED 02/16/96 

ANALYST ~ 

UNITS mq/L 

BATCH_ID WTPHOS67 

COMMENTS 
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Received: 02/15/96 

NES INC. 

REPORT 

02/23/96 08:18:46 

Work Order~ 96-02-L)b 

·~, ~~·s quali:y control parameters for Total Ptosphor~s were below acceptance 

:r:~~r:a. For thls reason, soil Total Phosphcrus lS reported as estimated. 

F~r 7:LP phosphorus. all QC parameters were Wlthin criteria. However, s1nce 

:he ef:ects of TCLP extraction on phosphorus recovery is unknown, all TCLP 

phosphor~s results are also reported as estimated 

Please note: All metals results represent the TCLP concentrations. AAL does not 

have TCLP performance data for any metals other than the standard TCLP metals. 



"AlGAl Chain of Cust \ 
~~' 

'Record ., 

AI \JALYTICAL .............. : ----------
LABOR, .._ I .,_) 

t' ' ProJect Meneger I Contact ;, .,( L . i.o : f 
" j . 

T•phone No. .. - · .·r 'J /"' I' '; 

Addreu ~'ltl i . 1 ,., I , I· . 1 ·.' , • ~ ·"{ , , 

City I Stele/ Zip 4-~;H 4 n 1 i I t ) i )] ., ] .; !11 
ProJect Neme 1 Number I A 1 \ i · i A ~V ·. 

'· ,: 

/ i 
FuNo. ~ 

S.mplere: {SIII,.Iure) ' ' .. )j'j , \..... · . · • · 

Contrect I Pt_Ch~~--~_.Y I Quote ---------

~----------

7300 JEFFERSON, N.E. 
ALBUQUERQUE, NEW MEXICO a· , 

(505) 345-8tl64 \ 

3332 WEDGEWOOD 
EL PASO, TEXAS 7H25 

(915) 593-8000 

1910 N. BIG SPh ... o.i 
MIDLAND, TEXAS 71t705 

(915) 57.111& 

ON 

MELQUIADES ALANIS 
6411 LOCAL UNO 

CIUDAD JUAREZ, CHIHUAHUA MEXICO 32320 

Received ~or: 

~·-----------------
~ I n- I ~·------------------
~----------...... 

.... of.,.._..: _____________ ; 

eo.-.ea: ,f.r;-~-t' ·.·~~· 
~k I .,_...__.._, 

FIELr E 

~--------------------,._, 
After analyala, umples -to be: 

0 OlapoMCI crl (~ fN) 

0 Stond (311 deya max) 

0 Stond- 3D deya (eddltlonel fN) 

Cl Ratumed to cuatomer 



I .3SAIGAI 
ANALYTICAL 

Chain of Cust( 
L8b..,.. .... , R/'J 4? - Jy Record 

crh; /_;;?__, 
' 

~ _ LABORATORIES 
Cllonl /JI ~ --A.c. - l •---1-
Address --~)· ....:.J....:"..:...J~I£t~=:=z~:.__l!....!_. ~·j' L.Lb--il_ Project M•~ /=.a~' C ('") /? ,f 

( 
-' .. ) lh· ,; ~-- . / LIJ",¥/[ 

Clty/Stato/Zio t<' _,4 .' , " T-No. ?~:J-/1J'l t;flt<~'> ,.!(A-1 __ __..:....:...::...!_ ____ _ 

F.-No·-----------------------------
ProJect Name/ Number---------------- S.mple,.: (S#gltllhn} --------

Contract I Purch•H Order I Quote _ ,o 

7300 JEFFERSON, N.E. 
ALBUQUERQUE, NEW MEXICO 17101 

(505) 345-81&4 

3332 WEDGEWOOO 
EL PASO, TEXAS 71t925 

(e15) 5ti3-4IOOO 

. 1810 N. BIG bo ortiNG 
MIDLAND, TEXAS 71t705 

(815)~1118 

IIELOUIADES ALANIS 
8411 LOCAL UNO 

CIUOAD JUAREZ, CHIHUAHUA MEXICO 32320 

~..,, 

l
J.,-.2?'~~ 

'""- ~ 0 ,_. c, I, .I v. ~,.., 

;:;:JU ~ NE J j : 

-~f, r , I . .. ........... . .:· 

p----~ t.C& 
Compeny //1 II 

=... I_ t·l- -, 
~~-----------------

.,... 

~----------
AHe«t ..._, ·- ·- ...._. 

-of~: ~: ---------------------------

---· No. I 
Speclel lnatruciiOne: 

~----------~ ....... 
Att.r enely ... , umpiH .,. to be: 

0 DlapoHCI Cll (edclltlon8l ... ) 

0 81o1'11d (30 d8p mu) 

81o1'11d - 30 d8p (8Cidltlon8l ... ) 

R8turned liD~ 

\ 



~
""'"'""'"'\('-.\ 
..................... ....._:.. ,, --, ;_.._.,' 

' \..)\..)i \i''--""' '.i 

Ai' , ., : y'TiCA' 
I \jf-\L. I: L 

LJ\BORATORIES 
7300 Jefferson. N.E. • Albuquerque. New Mexico 87109 • (505) 345-8964 • FAX (505) 345-7259 

3332 Wedgewood. E-5 • El Paso. Texas 79925 • (915) 593-6000 • FAX (915) 593-7820 

Report Generated: 

March 1, 1996 14:10 CERTIFICATE OF ANALYSIS 
RESULTS BY SAMPLE 

SENT NES I INC. 
TO: 3500 TRINITY DR. 

SUITE C-5 
LOS ALAMOS, NM 87544 

ATTN: DEBORAH O'CONNELL 

LablD:9602233-01A 
Sample ID:B-25 #0003 

TEST I METHOD 

% SOLIDS(TCLP XT)EPA 160.3 
TCLP EXTRACTION/TCLP 1311 
TCLP LEAD(FAA)/131117420 

Lc::.~d. Pb 

JID:9602233-02A 
Sample ID: B-25 #0002 

TEST I METHOD 

% SOLIDS(TCLP XT)EPA 160.3 
TCLP EXTRACTION/TCLP 1311 
TCLP LEAD(FAA)/131117420 

Lc::ad. Pb 

LablD:9602233-03A 
Sample ID: B- 2 5 # 113 

TEST I METHOD 

% SOLIDS(TCLP XT)EPA 160.3 
TCLP EXTRACTION/TCLP 1311 
TC LP LEAD(FAA)/ 131117 420 

Lc::ad. Pb 

Lab ID: 9602233-04A 
....... ~mple ID: B- 2 5 # 0 2 8 31 

ST I METHOD 

RESULT 

100.00 
02/29/96 

ND 

RESULT 

100.00 
02/29/96 

ND 

RESULT 

100.00 
02/29/96 

ND 

RESULT 

WORKORDER # 
WORK ID 
CLIENT CODE 
DATE RECEIVED 

9602233 
TA-9 MDAM 
NES01 
02/27/96 

Collected: 02/24 I 96 10: oo: oo 
Matrix: SOIL 

UNITS 

% (Percent) 
N/A 

LIMIT D F DATE 
ANAL 

Page: 1 

BATCH ID 

mg/L 0.10 1.0 03/01/96 TFI8 

Collected: 02/24/96 10: oo: oo 
Matrix: SOIL 

UNITS LIMIT D F DATE 
ANAL 

%(Percent) 
N/A 

BATCH ID 

mg/L 0.10 1.0 03/01/96 TF18 

Collected: o 2 / 2 4 I 9 6 1 o : o o : o o 

Matrix: soIL 

UNITS LIMIT D F DATE 
ANAL 

% (Percent) 
N/A 

BATCH ID 

mg/L 0.10 1.0 03/01/96 TF18 

Collected: 02/24/96 10: oo: oo 

Matrix: SOIL 

UNITS LIMIT D F DATE 
ANAL 

BATCH ID 

% SOLIDS(TCLP XT)EPA 160.3 

Member: Ameri<an Counc:il of 
lnckocndenl Laboratories. Inc:. 

100.00 % (Percent) 

llP..PitOOIIC'nON oP nus IU!7"0RT IN L.US THAN PULL UQUJAP.A TMI! WlltT"T'BH C'ON!'El'fT OP AAL. 

Tlll!'li llF.POII:T MAY SOT liE U~F.D IN ANY MANNF.Il IIY THE C"J.JF.NT Oil ANY arttall THIRD PAJlTY TO CLAIM 

PAUOU(~ ENDOa~EMENT IIY Ttm NATIONAL LAIIOilATOilY VOLUNTAaY ACcai:!DI.rAT10N paOORAM. - ~ 
' . 



Page:2 

JID:9602233-04A Collected: 02124196 10:00:00 
~ample ID: B- 2 5 #02831 Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

TCLP EXTRACTION/TCLP 1311 02/29/96 N!A 
TCLP LEAD(FAAJ/ 131117420 

Lt:ad. Ph ND mg/L 0.10 1.0 0310 !196 TF18 

LabiD: 9602233-05A Collected: 02124196 10:00:00 
Sample ID: B- 2 5 #02957 Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

% SOLIDS(TCLP XT)EPA 160.3 100.00 % (Percent) 
TCLP EXTRACTION/TCLP 1311 02/29/96 N/A 
TCLP LEAD(FAA)/131117420 

Lt:ad. Pb 0.5 mg/L 0.10 1.0 03/01196 TF18 

LabiD: 9602233-06A Collected: 02124196 10:00:00 
Sample ID: B- 2 5 #6666 Matrix: SOIL 

'~-::. +, 

_,;)T I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
IY, ..... ,. ANAL 

% SOLIDS(TCLP XT)EPA 160.3 100.00 % (Percent) 
TCLP EXTRACTION/TCLP 1311 02/29/96 N/A 
TCLP LEAD(FAA)/131117420 

Lt:ad. Pb ND mg/L 0.10 1.0 03/01/96 TF18 

LabiD:9602233-07A Collected: 02124196 10:00:00 
Sample ID: B- 2 5 #02771 Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

% SOLIDS(TCLP XT)EPA 160.3 100.00 % (Percent) 
TCLP EXTRACTION/TCLP 1311 02/29/96 N/A 
TCLP LEAD(FAA)/ 131117420 

Lead. Pb 0.4 mg/L 0.10 1.0 03/01/96 TF18 

LabiD:9602233-08A Collected: 02124196 10:00:00 
. Sample ID: B-25 #0004 Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

- ~OLIDS(TCLP XT)EPA 160.3 100.00 % (Percent) 
P EXTRACTION/TCLP 1311 02/29/96 N/A 
P LEAD(FAA)/1311/7420 

.~ad. Pb ND mg/L 0.10 !.0 03/01/96 TF18 



lf"''P 

.) ID: 9 6 0 2 2 3 3- 0 9A 
Sample ID: B- 2 5 #0001 

TEST I METHOD RESULT 

% SOLIDS(TCLP XT)EPA 160.3 100.00 
TCLP EXTRACTION/TCLP 1311 02/29/96 
TCLP LEAD<FAA)/131117420 

Lc:ad. Ph 0.2 

LabiD:9602233-10A 
Sample ID: B- 2 5 #03608 

TEST I METHOD RESULT 

% SOLIDS(TCLP XT)EPA 160.3 100.00 
TCLP EXTRACTION/TCLP 1311 02/29/96 
TCLP LEAD(FAA)/131117420 

Lc:ad. Pb NO 

LabiD:9602233-11A 
~Q1ple ID: CELL 26 

:'. '>.,'!' 
-·,, 

<' ;:>T I METHOD RESULT 

% SOLIDS(TCLP XT)EPA 160.3 79.00 
TCLP EXTRACTION/TCLP 1311 02/29/96 
TCLP LEAD(FAA)/131117420 

Lead. Pb 0.2 

LabiD:9602233-12A 
Sample ID: PILES AA,X 

TEST I METHOD RESULT 

% SOLIDS(TCLP XT)EPA 160.3 100.00 
TCLP EXTRACTION/TCLP 1311 02/29/96 
TCLP LEAD(FAA)/131117420 

Lead. Pb 2.4 

E=ag-= : ~ 

Collected: 02124196 10:00:00 
Matrix: SOIL 

UNITS LIMIT D F DATE BATCH ID 
ANAL 

% (Percent) 
N/A 

mg/L 0.10 1.0 03/01/96 TFI8 

Collected: 02124/96 10:00:00 
Matrix: SOIL 

UNITS LIMIT D F DATE BATCH ID 
ANAL 

%(Percent) 
NIA 

mg/L 0.10 1.0 03/01/96 TF18 

Collected: 02124196 10:00:00 
Matrix: SOIL 

UNITS LIMIT D F DATE BATCH ID 
ANAL 

% (Percent) 
N/A 

mg/L 0.10 1.0 03/01/96 TF18 

Collected: 02/24/96 10:00:00 
Matrix: SOIL 

UNITS LIMIT D F DATE BATCH ID 

% (Percent) 
N!A 

mg/L 

ANAL 

0.10 1.0 03/01/96 TF18 

'S'"ames A. Seely 
Operations Manager 



WORKORDER COMMENTS 

DATE 03/01/96 
WORKORDER: 

DEFINITIONS/DATA QUALIFIERS ~~ 

The following are definitions, abbreviations, and data qualifiers which ij 

may have been utilized in your report: !I 

ND 

D F 
NT 

B 
E 

LIMIT 

Analyte "not detected" in analysis at the sample specific 
detection limit. 

= Sample "dilution factor" 
= Analyte "not tested" per client request. 

Analyte was also detected in laboratory method QC blank. 
Analyte concentration (result) is an estimated value or 
exceeds analysis calibration range. 
The minimum amount of the analyte that AAL can detect 
utilizing the specified analysis. 

Please Note: Multiply the "Limit" value (AAL's Detection Limit) by 
Dilution Factor (D F) to obtain the sample specific :1 
Detection Limit. - Jj 

REPORT COMMENTS 



'\AlGAl Chain of Cust( " . v Record 
AI ~ALYTICAL -' ' •• ;-< 

l...obJobno.: -).) .·.' o-le \'}~10' ll!(r 
...,.. or ____ _ 

ProJect Manager I Contact 
1 
_.I ~-1 · . ,t · I / 

. L i I' 'i T•phone No. 1 ; ;'- "' • . . 

Client N (:) • 
; ,.,.- I . 

Address_ .. ~114l--4-.....,.._,..*_:_~-.:..U-4-....::.......=.:~ 

FaxNo. • City I State/ Zlp_--"'~::!;'.!.LC-L...><.,--..U..U..J-.ILjL;L::::..:!, 

ProJect Name 1 Num.,;;JA 1 Samplers: (Sigtlllture) . r1YJ ( ·~ · 1 >' 

contract 1 Ptcha~ ~,l-1 Quote ----------

.._ 

c:-: ., .. _, =:- I .. 
~~'---------------------~- ------------------------------------------------

COURIER 

7300 JEFFERSON, N.E. 
ALBUQUERQUE, NEW MEXICO 87 

(505) 345-8964 

3332 WEDGEWOOD 
EL PASO, TEXAS 79925 

(915) 513-41000 

MELOUIADES ALANIS 
6411 LOCAL UNO 

CIUDAD JUAREZ, CHIHUAHUA MEXICO 32320 

Oele 

d'~71;;, 
Aecelvecl by: 

SJtMturw 

Time Pltntecd 

/)leO-. eam,...., 
AeU«< 

After •n~~lyal•, umplea are to be: 

0 DlapoHd of (aclcllllon•l fee) 

0 Stcnd (30 deya mu) 

0 Stored over 30 deye (additional fH) 

0 Returned to cuatomer 

~ 
;. 



,___.-.._--_ 
• \ ....... . - . ,- f\, I 

- ' ........ , L ~ ' i~, ___ J-\L 

-~t¢# G-\30R~JORIES 
7300 Jefferson. N.E. • Albuquerque. New Mexico 87109 • (505) 345-8964 • FAX (505) 345-7259 

3332 Wedgewood. E-5 • El Paso. Texas 79925 • (915) 593-6000 • FAX (915) 593-7820 

Report Generated: 
March 27, 1996 15:21 CERTIFICATE OF ANALYSIS 

RESULTS BY SAMPLE 

SENT NES, INC . 
TO: 3500 TRINITY DR. 

SUITE C-5 
LOS ALAMOS, NM 87544 

ATTN: DEBORAH O'CONNELL 

LabiD:9602233-01A 
Sample ID: B-25 #0003 

TEST I METHOD 

% SOLIDS(TCLP XT)EPA 160.3 
TCLP (FAA) DIG/1311/3005 
TCLP EXTRACTION/TCLP 1311 
TCLP LEAD(FAA)/131117420 

......J..!,!ad, Pb 
'~ ..... ;~ \ 

_ .... bID: 9602233-02A 
Sample ID: B-25 #0002 

TEST I METHOD 

% SOLIDS(TCLP XT)EPA 160.3 
TCLP (FAA) DIG/13ll/3005 
TCLP EXTRACTION/TCLP 1311 
TCLP LEAD(FAA)/131117420 

Lead, Pb 

Lab ID: 9602233-03A 
Sample ID: B-25 #113 

TEST I METHOD 

% SOLIDS(TCLP XT)EPA 160.3 
TCLP (FAA) DIG/1311/3005 
TCLP EXTRACTION/TCLP 1311 
TCLP LEAD(FAA)/131117420 

Lead, Pb 

RESULT 

100.00 
02/29/96 
02/29/96 

NO 

RESULT 

100.00 
02/29/96 
02/29/96 

ND 

RESULT 

100.00 
02129/96 
02129/96 

ND 

WORKORDER # 
WORK ID 
CLIENT CODE 
DATE RECEIVED 

9602233 
TA-9 MDAM 
NES01 
02127196 

Collected: 02124196 10: oo: oo 
Matrix: SOIL 

UNITS LIMIT D F DATE 
ANAL 

% (Percent) 
N/A 
N/A 

Page: 1 

BATCH ID 

mg/L 0.10 1.0 03/01/96 TF18 

Collected: 02124196 10: oo: oo 
Matrix: soIL 

UNITS LIMIT D F DATE 
ANAL 

% (Percent) 
N/A 
N/A 

BATCH ID 

mg/L 0.10 1.0 03/01/96 TF18 

Collected: 02124196 10: oo: oo 
Matrix: SOIL 

UNITS LIMIT D F DATE 
ANAL 

%(Percent) 
N/A 
N!A 

BATCH ID 

mg/L 0.10 1.0 03/01/96 TF18 

Member: Amer1can Council of 
lndeoc:ndenl Labora1ories. Inc. 

III.F.PRI )01 tC'Tt()N ot= nu!'i. ltP.I'OitT IN LF.SS THAN PULL RF.QIJIIII.F-' THE Wlt.ITt'l!l'l C"'N~ENT 0P AAL 

Ttll"io ltF.Pt"llll T MAY sur BF. IJ~F.D 1N ANY MANNF.It flY THE C"'l.IF.NT Olt A ... Y OTIIEit TlilltD PARTY TO C1AIM 

PRUDl:<"f ENI>OR~EMF..NT 8Y THE NATIONAL LA801t.ATOitY VOLUNTARY ACCilEDirATION PltOOitAM. -
-

. ., 



·"~·~" J ID: 9 6 0 2 2 3 3 - o 4 A 
~ample ID: B- 25 #02 8 31 

TEST / METHOD 

% SOLIDS(TCLP XT)EPA 160.3 
TCLP (FAA) DIG/1311/3005 
TCLP EXTRACTION/TCLP 1311 
TCLP LEAD(FAA)/131117420 

Lead. Pb 

LabiD:9602233-05A 
Sample ID: B- 2 5 # o 2 9 57 

TEST I METHOD 

% SOLIDS(TCLP XT)EPA 160.3 
TCLP (FAA) DIG/1311/3005 
TCLP EXTRACTION/TCLP 1311 
TCLP LEAD(FAA)/131117420 

Lead. Pb 

LabiD:9602233-06A 
i ~'\~pie ID: B-25 #6666 

RESULT 

100.00 
02/29/96 
02/29/96 

ND 

RESULT 

100.00 
02/29/96 
02/29/96 

0.5 

Collected: 02/24/96 10: oo: oo 
Matrix: SOIL 

UNITS 

% (Percent) 
N/A 
N/A 

LIMIT D F DATE 
ANAL 

Page: 2 

BATCH ID 

mg/L 0.10 1.0 03/01196 TF 18 

Collected: 02/24/96 10: oo: oo 
Matrix: SOIL 

UNITS 

% (Percent) 
N/A 
N/A 

LIMIT D .F DATE 
ANAL 

BATCH ID 

mg/L 0.10 1.0 03/01/96 TF18 

Collected: 02/24/96 10: oo: oo 
Matrix: SOIL 

,,;~-~~~========================================== TEST I METHOD 

% SOLIDS(TCLP XT)EPA 160.3 
TCLP (FAA) DIG/131113005 
TCLP EXTRACTION/TCLP 1311 
TCLP LEAD(FAA}/131117420 

Lead. Pb 

LabiD:9602233-07A 
Sample ID: B-25 #02771 

TEST / METHOD 

% SOLIDS(TCLP XT)EPA 160.3 
TCLP (FAA) DIG/1311!3005 
TCLP EXTRACTION/TCLP 1311 
TCLP LEAD(FAA)/131117420 

Lead. Pb 

LabiD:9602233-08A 
Sample ID: B-25 #0004 

,... 1' I METHOD 

% SOLIDS(TCLP XT)EPA 160.3 

RESULT 

100.00 
02/29/96 
02/29/96 

ND 

RESULT 

100.00 
02129/96 
02/29/96 

0.4 

RESULT 

100.00 

UNITS 

%(Percent) 
N/A 
N/A 

LIMIT D F DATE 
ANAL 

BATCH ID 

mg/L 0.10 1.0 03/01/96 TF18 

Collected: 02/24/96 10: oo: oo 
Matrix: SOIL 

UNITS 

% (Percent) 
N!A 
N!A 

LIMIT D F DATE 
ANAL 

BATCH ID 

mg/L 0.10 1.0 03/01/96 TF18 

Collected: 02/24196 10: oo: oo 
Matrix: SOIL 

UNITS 

%(Percent) 

LIMIT D F DATE 
ANAL 

BATCH ID 



- Page:3 
JID:9602233-08A Collected: 02/24/96 10:00:00 .;ample ID: B- 2 5 #0004 Matrix: SOIL 

TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

TCLP (FAA) DIG/131 113005 02/29/96 N/A TCLP EXTRACTION/TCLP 1311 02/29/96 N/A TCLP LEAD(FAA)/1311/7420 
Lead. Pb NO mg/L 0.10 1.0 03/01/96 TF18 

LabiD:9602233-09A Collected: 02/24196 10:00:00 Sample ID: B- 2 5 #0001 Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

% SOLIDS(TCLP XT)EPA 160.3 100.00 % (Percent) 
TCLP (FAA) DIG/1311/3005 02/29/96 N/A 
TCLP EXTRACTION/TCLP 1311 02/29/96 NIA 
TCLP LEAD(FAA)/1311/7420 

Lead, Pb 0.2 mg/L 0.10 1.0 03/01/96 TF18 

LabiD:9602233-10A Collected: 02/24196 10:00:00 
»~pie ID: B- 2 5 #03608 Matrix: SOIL 

~~·-< 

'":"'.sT I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

% SOLIDS(TCLP XT)EPA 160.3 100.00 % (Percent) 
TCLP (FAA) DIG/131113005 02/29/96 NIA 
TCLP EXTRACTION/TCLP 1311 02/29/96 N/A 
TCLP LEAD(FAA)/1311/7420 

Lead, Pb ND mg/L 0.10 1.0 03/01/96 TF18 

Lab ID: 9 6 0 2 2 3 3 - 11A Collected: 02/24/96 10:00:00 Sample ID: CELL 2 6 Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

% SOLIDS(TCLP XT)EPA 160.3 79.00 % (Percent) 
TCLP (FAA) DIG/131 113005 02/29/96 NIA 
TCLP EXTRACTION/TCLP 1311 02/29/96 NIA 
TCLP LEAD(FAA)/1311/7420 

Lead. Pb 0.2 mg/L 0.10 1.0 03/01/96 TF18 

LabiD:9602233-12A Collected: 02/24/96 10:00:00 
Sample ID: PILES AA,X Matrix: SOIL 

~T I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

" % SOLIDS(TCLP XT)EPA 160.3 100.00 %(Percent) 
TCLP (FAA) DIG/1311/3005 02/29/96 NIA 



,. Page:4 
oiD:9602233-12A Collected: 02/24/96 10:00:00 ~ample ID: PILES AA, X Matrix: SOIL 

TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

TCLP EXTRACTION/TCLP I 3 I I 02/29/96 NIA TCLP LEAD(FAA)/13 I 117 420 
Lead. Pb 2.4 mg/L 0.10 1.0 03/0I/96 TF18 



WORKORDER COMMENTS 

DATE 03/27/96 
WORKORDER: 

:.:. 

DEFINITIONS/DATA QUALIFIERS 

The following are definitions, abbreviations, and data qualifiers which 
may have been utilized in your report: 

ND 

D F 
NT 

B 
E 

LIMIT 

= Analyte "not detected" in analysis at the sample specific 
detection limit. 

= Sample "dilution factor" 
= Analyte "not tested" per client request. 
= Analyte was also detected in laboratory method QC blank. 

Analyte concentration (result) is an estimated value or 
exceeds analysis calibration range. 

= The minimum amount of the analyte that AAL can detect 
utilizing the specified analysis. 

Please Note: Multiply the "Limit" value (AAL's Detection Limit) by 
Dilution Factor (D F) to obtain the sample specific 
Detection Limit. 

REPORT COMMENTS 



APPENDIXK 

GAMMA SPECTROSCOPY RESULTS FOR THE VERIFICATION SURVEY 



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

GAMMA S P E C T R U M 

* 
R E C A L I B R A T I 0 N * 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 08-MAR-96 08:35:41 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels 
First channel for Search: 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

from MCA Region FULL 
0 

1.0 
1 

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. 

Multiplet Analysis Performed. 

, ,~:'iular Output . 
~ectral data read directly from Multichannel Analyzer ANO 

Analyzed by: dlv 

Sample Description: Eu-152 Standard 
COLLECT started on 08-MAR-96 at 08:00:00 

COLLECT Live Time: 1200. sec. 



)ptrw 

p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1C 80.13 39.78 1.7 
2C 91.64 45.53 1.7 
3 150.50 74.93 1.3 
4$ 170.13 84.74 3.4 
5$ 176.32 87.84 3.4 
6$ 182.89 91.12 3.4 
7? 235.11 117.21 1.7 
8? 244.38 121.84 1.7 

9? 480.89 240.02 1.7 
10? 490.14 244.65 1.7 
11? 495.33 247.24 1.7 
12 592.45 295.78 1.7 
13? 679.66 339.37 1.8 
14? 689.24 344.16 1.8 

15 736.04 367.55 2.0 
16C 822.86 410.95 1.8 
17 888.48 443.76 1.9 

I' ~'J3 977.93 488.48 1.7 
3 1128.61 563.83 1.9 

_,. 

20 1172.91 585.98 2.2 
21 1357.58 678.34 2.0 
22 1377.39 688.25 2.3 
23 1438.63 718.89 1.8 
24? 1548.92 774.06 2.1 
25? 1557.95 778.58 2.1 
26 1620.62 809.93 2.2 
27 1734.75 867.03 2.1 
28C 1919.28 959.38 2.3 
29C 1928.03 963.76 2.3 
30C 1934.47 966.98 2.3 
31 2010.23 1004.90 2.3 
32C 2162.14 1080.94 2.4 
33C 2171.49 1085.62 2.4 
34C 2179.16 1089.46 2.4 
35C 2215.32 1107.56 2.4 
36C 2223.94 1111.88 2.4 
37 2425.54 1212.81 2.5 
38 2597.94 1299.14 2.4 
39C 2806.51 1403.61 2.6 
40C 2815.63 1408.18 2.6 

41C 2914.57 1457.74 2.6 
42C 2921.27 1461.10 2.6 r 3 3056.71 1528.95 3.6 

Error Quotation at 1.00 sigma 
Peak Confidence Level at 95.0% 

08-MAR-96 08:35:41 

ANA L y s I s 

Backgnd Net Area Error Nuclides 
counts counts % 

31472. 5500. 7.4 
25889. 2217. 10.7 
31114. 1440. 20.0 PB-214 
86128. 4299. 9.5 
92733. 3829. 10.2 PB-214,CD-109 
99732. 1553. 19.8 
39902. 10162. 24.4 
36961. 185513. 1.4 SE-75,SCL-000, 

C0-57 
15349. 1675. 20.9 RA-224 
14465. 35333. 2.1 
13970. 1652. 22.0 
11128. 1383. 12.6 PB-214 

9759. 3305. 19.3 
10493. 89926. 0.8 BA-141, 

SCM-000 
7135. 2605. 5.6 
6101. 5462. 4.2 AU-198 
6375. 7399. 2.1 
5980. 627. 20.4 
5866. 1271. 10.2 CS-134,SB-122 
5333. 1097. 11.2 
4446. 620. 17.5 AG110M 
3897. 1402. 7.4 
4497. 371. 29.0 
4862. 535. 21.6 TE131M 
4888. 18761. 1.3 M0-99 
3785. 563. 18.2 I-132,C0-58 
4602. 5275. 2.5 
2657. 807. 10.0 
2579. 18158. 1.3 EU-152 
2522. 527. 16.9 
2124. 861. 9.7 
2054. 546. 8.3 
2068. 12093. 1.4 EU-152 
2079. 2167. 3.3 
2150. 730. 11.7 
2370. 15072. 1.2 TE-129,EU-152 
1158. 1385. 4.9 

537. 1448. 3.7 I-133 
426. 804. 5.7 
643. 18724. 0.8 EU-152,BI-214, 

SCH-000 
106. 459. 6.5 I-135 

86. 267. 8.9 K-40 
97. 479. 5.9 KR-88 



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 

Old Calibration Coefficients: 

Energy= 2.494007E-07*ChA2 + 4.995148E-Ol*Ch +-2.470095E-01 

New Calibration Coefficients: 

Energy= 2.522740E-07*ChA2 + 4.994586E-01*Ch +-1.037588E-01 

OH~ 

4'}::~ 
~ ..... 



' * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* 

* 
* 

GAMMA S P E C T R U M A N A L Y S I S * 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 08-MAR-96 08:57:29 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels 
First channel for Search: 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

from MCA Region FULL 
0 

1.0 
1 

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 . 
. ~~-'l tiplet Analysis Performed. 

R~gular Output. 
Spectral data read directly from Multichannel Analyzer ANO 
Analyzed by: 

Sample Description: 
Geometry Description: Capsule 
Sample Size: 8.8840E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Type Marinelli Beaker 
I Conversion Factor: 1.0000E+00 

COLLECT started on 08-MAR-96 at 08:38:09 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
754. seconds 

20.42 % 

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

Energy Calibration performed 08-MAR-96 
Efficiency Calibration performed 21-NOV-95 



r.:.:-'""rw 

p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1C 79.00 39.36 1.9 
2C 90.80 45.25 1.9 
3$ 169.08 84.35 3.6 
4$ 175.10 87.36 3.6 
5? 233.65 116.61 1.8 
6? 243.41 121.48 1.8 

7$ 479.58 239.49 1.8 
8$ 489.25 244.32 1.8 
9$ 493.87 246.62 1.8 

10 591.67 295.50 1.7 
11? 678.70 338.99 1.9 
12? 688.44 343.86 1.9 

13 735.50 367.38 2.4 
14C 822.12 410.68 1.9 
15 887.74 443.48 1.9 
16 977.39 488.30 1.6 
17$ 1127.78 563.50 1.8 

-~;:'? 1171.64 585.43 2.9 
_,9 1377.24 688.25 2.5 
20 1438.85 719.06 2.1 
21C 1547.90 773.61 2.2 
22C 1557.51 778.42 2.2 
23 1734.45 866.94 2.0 
24? 1918.79 959.18 2.3 
25? 1927.76 963.67 2.3 
26 2009.72 1004.69 1.9 
27C 2171.33 1085.58 2.2 
28C 2178.83 1089.33 2.2 
29C 2214.50 1107.18 2.4 
30C 2223.76 1111.82 2.4 
31C 2231.03 1115.46 2.4 
32 2425.34 1212.74 2.2 
33 2597.69 1299.04 2.4 
34C 2806.42 1403.57 2.5 
35C 2815.77 1408.26 2.5 

36 2914.72 1457.82 1.8 
37 3057.35 1529.27 3.5 

Error Quotation at 1.00 sigma 
P~ak Confidence Level at 95.0% 

12 Multiplets processed. 

ANA L 

Backgnd 
counts 

18757. 
i5350. 
46169. 
50631. 
22061. 
20488. 

7959. 
7538. 
7337. 
5065. 
5295. 
5907. 

2918. 
3130. 
3378. 
2472. 
2561. 
2847. 
1730. 
2145. 
2556. 
2570. 
2428. 
1470. 
1470. 
1008. 
1291. 
1106. 

928. 
930. 
932. 
578. 
318. 
220. 
361. 

116. 
29. 

C - Multiplet Analysis converged normally 

08-MAR-96 08:57:29 

y s I s 

Net Area Error Nuclides 
counts % 

3009. 8.8 
1334. 10.5 
1896. 16.5 
1875. 16.6 PB-214,CD-109 
4840. 24.6 

91897. 1.4 SE-75,SCL-000, 
C0-57 

855. 16.0 PB-212 
17262. 2.4 

1202. 14.4 
853. 13.6 PB-214 

1561. 18.7 AC-228 
43958. 0.9 BA-141, 

SCM-000 
1448. 6.3 
2819. 5.4 
3607. 3.1 

477. 16.7 
392. 23.0 CS-134,SB-122 
370. 23.9 
679. 10.0 
266. 28.2 
220. 29.2 W-187,TE131M 

9367. 1.9 M0-99 
2608. 3.8 

303. 23.3 
9105. 1.7 EU-152 

418. 13.5 
5690. 1.9 EU-152 
1025. 4.7 

443. 9.4 
7645. 1.8 TE-129,EU-152 

294. 14.5 ZN-65 
621. 7.4 
665. 5.9 I-133 
400. 9.0 

9362. 1.2 EU-152,BI-214, 
SCH-000 

227. 10.4 I-135 
274. 7.0 KR-88 

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



hgtrw 08-MAR-96 08:57:29 

tple: 
uata collected on 08-MAR-96 at 08:38:09 
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

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;20E+02 LLD<2.20E+02 
TH-230 LLD<1.83E+03 LLD<1.83E+03 
XE-133 LLD<1.31E+01 LLD<1.31E+01 
CD-109 2.58E+02 +- 4.31E+01 2.58E+02 +- 4.31E+Ol 
SCL-000 9.69E+02 +- 1.49E+01 9.69E+02 +- 1.49E+01 
C0-57 3.22E+02 +- 4.94E+00 3.22E+02 +- 4.94E+00 
PA-234 LLD<9.15E+00 LLD<9.15E+00 
CE-144 LLD<1.64E+01 LLD<1.64E+01 
TC-99M LLD<1.94E+00 LLD<1.94E+00 
U-235 LLD<1.57E+01 LLD<1.57E+01 
CE-141 LLD<3.57E+00 LLD<3.57E+00 
KR-85M LLD<2.35E+00 LLD<2.35E+00 
XE-131M LLD<8.80E+01 LLD<8.80E+01 

.-·;·.-139 LLD<1.08E+01 LLD<1.08E+01 
/~~ 139 LLD<2.16E+00 LLD<2.16E+00 

RA-226 LLD<5.26E+01 LLD<5.26E+01 
BA-141 LLD<4.46E+00 LLD<4.46E+00 
KR-89 LLD<2.71E+01 LLD<2.71E+01 
TE-132 . LLD<2 .16E+00 LLD<2.16E+00 
XE-133M LLD<1.90E+01 LLD<1.90E+01 
TH-227 LLD<1.37E+01 LLD<1.37E+01 
PB-212 7.62E+00 +- 1.22E+00 7.62E+00 +- 1.22E+00 
RA-224 LLD<9.04E+01 LLD<9.04E+01 
XE-135 LLD<3.54E+00 LLD<3.54E+00 
XE-138 LLD<8.23E+00 LLD<8.23E+00 
SE-75 LLD<3.21E+00 LLD<3.21E+00 
NP-239 LLD<1.39E+01 LLD<1.39E+01 
HG-203 LLD<2.53E+00 LLD<2.53E+00 
IR-192 LLD<2.38E+00 LLD<2.38E+00 
CR-51 LLD<2.04E+01 LLD<2.04E+01 
SCM-000 9.26E+02 +- 1.14E+01 9.26E+02 +- 1.14E+01 
BI-211 LLD<9.19E+01 LLD<9.19E+01 
PB-214 LLD<7.20E+00 LLD<7.20E+00 
BA-133 LLD<3.08E+00 LLD<3.08E+00 
I-131 LLD<2.64E+00 LLD<2.64E+00 
SN-113 LLD<2.95E+00 LLD<2.95E+00 
KR-87 LLD<4.27E+00 LLD<4.27E+00 
PB-211 LLD<8.52E+01 LLD<8.52E+01 

,/TT-198 LLD<2.17E+00 LLD<2.17E+00 
-125 LLD<6.92E+00 LLD<6.92E+00 

'•c.._.J. -212 LLD<6.65E+02 LLD<6.65E+02 
BE-7 LLD<2.29E+01 LLD<2.29E+01 
HF-181 LLD<2.74E+00 LLD<2.74E+00 
RU-103 LLD<2.86E+00 LLD<2.86E+00 
KR-85 LLD<5.47E+02 LLD<5.47E+02 



SR-85 LLD<2.39E+00 
I-133 LLD<2.85E+00 

,A-140 LLD<1.01E+01 
11M LLD<3.27E+00 

... -207 LLD<3.13E+00 
TL-208 LLD<1.08E+01 
SB-124 LLD<2.72E+00 
CS-134 LLD<2.87E+00 
BI-214 LLD<7.12E+00 
RU-106 LLD<2.71E+01 
LA-142 LLD<5.83E+00 
AG-110M LLD<3.03E+00 
NB-97 LLD<3.09E+00 
CS-137 LLD<3.38E+00 
I-132 LLD<3.27E+00 
W-187 LLD<1.06E+01 
ZR-97 LLD<3.30E+00 
ZR-95 LLD<6.17E+00 
NB-95 LLD<3.36E+00 
TL-210 LLD<2.27E+01 
C0-58 LLD<3.32E+00 
CS-136 LLD<3.36E+00 
MN-54 LLD<3.38E+00 
C0-56 LLD<3.49E+00 
I-134 LLD<3.94E+00 
TL-207 LLD<3.07E+03 
Y-88 LLD<3.84E+00 
AC-228 LLD<1.20E+01 

,.~::~,-::- 15 2 9.76E+02 +- 2.02E+01 
.;>234M LLD<4.50E+01 

" ..c·· .::;R-91 LLD<8.37E+00 
RB-89 LLD<6.67E+00 
FE-59 LLD<5.19E+00 
ZN-65 1.01E+01 +- 1.46E+00 
SC-46 LLD<3.97E+00 
TA-182 LLD<1.00E+01 
I-135 LLD<8.05E+00 
CL-39 LLD<5.17E+00 
NA-22 LLD<2.14E+00 
AR-41 LLD<3.84E+00 
C0-60 LLD<1.28E+00 
NA-24 LLD<1.32E+00 
SR-92 LLD<1.48E+00 
SCH-000 9.15E+02 +- 1.81E+01 
CS-138 LLD<1.34E+00 
K-40 LLD<9.55E+00 
KR-88 LLD<7.20E+00 
TL-209 LLD<2.18E+00 
LA-140 LLD<5.35E-01 
AL-26 LLD<2.46E-01 
MN-56 LLD<1.38E+00 
RB-88 LLD<2.17E+00 

--------------------
filotal 4.38E+03 +- 5.46E+01 

Error Quotation at 1.00 Sigma 
LLD Confidence Level at 95.0% 

LLD<2.39E+OO 
LLD<2.85E+OO 
LLD<1.01E+01 
LLD<3.27E+00 
LLD<3.13E+00 
LLD<1.08E+01 
LLD<2.72E+00 
LLD<2.87E+00 
LLD<7.12E+00 
LLD<2.71E+01 
LLD<5.83E+00 
LLD<3.03E+00 
LLD<3.09E+00 
LLD<3.38E+00 
LLD<3.27E+00 
LLD<1.06E+01 
LLD<3.30E+00 
LLD<6.17E+00 
LLD<3.36E+00 
LLD<2.27E+01 
LLD<3.32E+00 
LLD<3.36E+00 
LLD<3.38E+00 
LLD<3.49E+00 
LLD<3.94E+00 
LLD<3.07E+03 
LLD<3.84E+00 
LLD<1.20E+01 

9.76E+02 +- 2.02E+01 
LLD<4.50E+01 
LLD<8.37E+00 
LLD<6.67E+OO 
LLD<5.19E+00 

1.01E+01 +- 1.46E+00 
LLD<3.97E+00 
LLD<1.00E+01 
LLD<8.05E+00 
LLD<5.17E+00 
LLD<2.14E+00 
LLD<3.84E+00 
LLD<1.28E+00 
LLD<1.32E+00 
LLD<1.48E+OO 

9.15E+02 +- 1.81E+01 
LLD<1.34E+00 
LLD<9.55E+00 
LLD<7.20E+00 
LLD<2.18E+00 
LLD<5.35E-01 
LLD<2.46E-01 
LLD<1.38E+00 
LLD<2.17E+00 

--------------------
4.38E+03 +- 5.46E+01 



PEAKS NOT USED IN ANALYSIS 
_, 

1troid Energy Net Area Error Gammas/sec 
.;..;nannel keV counts % 

79.00 39.36 3009. 8.8 1.26E+04 
90.80 45.25 1334. 10.5 2.65E+03 

169.08 84.35 1896. 16.5 3.54E+02 
233.65 116.61 4840. 24.6 5.00E+02 
489.25 244.32 17262. 2.4 2.36E+03 
493.87 246.62 1202. 14.4 1.65E+02 
591.67 295.50 853. 13.6 1.37E+02 
678.70 338.99 1561. 18.7 2.84E+02 
735.50 367.38 1448. 6.3 2.84E+02 
822.12 410.68 2819. 5.4 6.18E+02 
887.74 443.48 3607. 3.1 8.54E+02 
977.39 488.30 477. 16.7 1.25E+02 

1127.78 563.50 392. 23.0 1.19E+02 
1171.64 585.43 370. 23.9 1.17E+02 
1377.24 688.25 679. 10.0 2.52E+02 
1438.85 719.06 266. 28.2 1.03E+02 
1547.90 773.61 220. 29.2 9.16E+01 
1557.51 778.42 9367. 1.9 3.92E+03 
1734.45 866.94 2608. 3.8 1.21E+03 
1918.79 959.18 303. 23.3 1.53E+02 
2009.72 1004.69 418. 13.5 2.20E+02 
2178.83 1089.33 1025. 4.7 5.75E+02 ,,.-_,,"?,14. 50 1107.18 443. 9.4 2.52E+02 
j'~i25. 34 1212.74 621. 7.4 3.77E+02 
2597.69 1299.04 665. 5.9 4.23E+02 
2806.42 1403.57 400. 9.0 2.67E+02 
2914.72 1457.82 227. 10.4 1.54E+02 
3057.35 1529.27 274. 7.0 1.91E+02 

Ot@ 



& -I 
-- ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* 
* GAMMA 
* 

S P E C T R U M A N A L Y S I S * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 08-MAR-96 09:30:07 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
?,} tiplet Analysis Performed. 

'"" ..;\.·egular Output. 
Analysis of Spectrum saved in Disk File SD0107 
Measured by: dl v 

Sample Description: G-1, Soil Composite 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 6.7800E+02 gm I Conversion Factor: 1.0000E+00 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 08-MAR-96 at 09:11:59 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

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

Energy Calibration performed 08-MAR-96 
Efficiency Calibration performed 21-NOV-95 

, 



~gtrw 

p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 477.04 238.22 1.3 
2 589.79 294.56 2.2 
3 643.06 321.18 0.7 
4 675.65 337.47 1.7 
5 703.72 351.50 1.5 
6 773.22 386.24 2.0 
7 1165.68 5.82. 45 1.5 
8 1217.24 608.23 0.9 
9 2919.51 1460.22 3.3 

Error Quotation at 1.00 sigma 
Peak Confidence Level at 95.0% 

08-MAR-96 09:30:07 

ANA L y s I s 

Backgnd Net Area Error Nuclides 
counts counts % 

70. 169. 11.0 PB-212 
37. 23. 48.6 PB-214 
15. 17. 41.9 
21. 45. 21.9 AC-228 
13. 78. 13.6 BI-211,PB-214 
12. 17. 40.8 
16. 30. 27.4 TL-208 

6. 32. 21.4 XE-135 
0. 91. 10.5 K-40 



hgtrw 08-MAR-96 09:30:07 

1ple: G-1, Soil Composite 
.,, ..... ta collected on 08 -MAR- 96 at 09: 11:59 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 

.~f.:::,.:;139 
::'139 

,, kA-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 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<3.69E+00 LLD<3.69E+00 
LLD<2.94E+01 LLD<2.94E+01 
LLD<2.25E+02 LLD<2.25E+02 
LLD<1.74E+00 LLD<1.74E+00 
LLD<1.13E+01 LLD<1.13E+01 
LLD<7.21E-01 LLD<7.21E-01 
LLD<2.39E-01 LLD<2.39E-01 
LLD<1.01E+00 LLD<1.01E+00 
LLD<1.96E+00 LLD<1.96E+00 
LLD<2.38E-01 LLD<2.38E-01 
LLD<1.54E+00 LLD<1.54E+00 
LLD<4.10E-01 LLD<4.10E-01 
LLD<2.35E-01 LLD<2.35E-01 
LLD<8.70E+00 LLD<8.70E+00 
LLD<1.07E+00 LLD<1.07E+00 
LLD<2.17E-01 LLD<2.17E-01 
LLD<4.93E+00 LLD<4.93E+00 
LLD<5.29E-01 LLD<5.29E-01 
LLD<2.68E+00 LLD<2.68E+00 
LLD<2.64E-01 LLD<2.64E-01 
LLD<3.24E+00 LLD<3.24E+00 
LLD<1.94E+00 LLD<1.94E+00 

1.98E+00 +- 2.20E-01 1.98E+00 +- 2.20E-01 
LLD<7.37E+00 LLD<7.37E+00 
LLD<2.30E-01 LLD<2.30E-01 
LLD<8.69E-01 LLD<8.69E-01 
LLD<3.56E-01 LLD<3.56E-01 
LLD<1.50E+00 LLD<1.50E+00 
LLD<2.72E-01 LLD<2.72E-01 
LLD<3.11E-01 LLD<3.11E-01 
LLD<2.43E+00 LLD<2.43E+00 
LLD<1.07E+00 LLD<1.07E+00 

1.53E+01 +- 2.08E+OO 1.53E+01 +- 2.08E+00 
1.79E+00 +- 2.43E-01 1.79E+00 +- 2.43E-01 

LLD<7.11E-01 LLD<7.11E-01 
LLD<2.70E-01 LLD<2.70E-01 
LLD<3.89E-01 LLD<3.89E-01 
LLD<5.77E-01 LLD<5.77E-01 
LLD<9.41E+00 LLD<9.41E+00 
LLD<2.38E-01 LLD<2.38E-01 
LLD<7.47E-01 LLD<7.47E-01 
LLD<7.32E+01 LLD<7.32E+01 
LLD<2.38E+00 LLD<2.38E+00 
LLD<2.67E-01 LLD<2.67E-01 
LLD<3.28E-01 LLD<3.28E-01 
LLD<7.95E+01 LLD<7.95E+01 



SR-85 
I-133 
BA-140 

11M 
-207 

' 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 
C0-58 
CS-136 
MN-54 
C0-56 
I-134 
TL-207 
Y-88 
AC-228 
'Fi'lT-152 
\':~·234M 

' -~,1~ 

LLD<3.48E-01 
LLD<2.84E-01 
LLD<1.05E+00 
LLD<2.84E-01 
LLD<2.75E-01 
LLD<1.19E+00 
LLD<3.19E-01 
LLD<5.41E-01 
LLD<8.10E-01 
LLD<3.11E+00 
LLD<5.98E-01 
LLD<3.63E-01 
LLD<3.66E-01 
LLD<4.20E-01 
LLD<3.37E-01 
LLD<1.04E+00 
LLD<3.41E-01 
LLD<4.91E-01 
LLD<3.42E-01 
LLD<2.27E+00 
LLD<3.52E-01 
LLD<3.13E-01 
LLD<3.71E-01 
LLD<3.35E-01 
LLD<4.09E-01 
LLD<3.13E+02 
LLD<4.26E-01 
LLD<1.84E+00 
LLD<4.21E+00 
LLD<3.72E+00 
LLD<7.89E-01 
LLD<7.99E-01 
LLD<9.07E-01 
LLD<9.70E-01 
LLD<4.30E-01 
LLD<1.29E+00 
LLD<1.61E+00 
LLD<1.02E+00 
LLD<4.96E-01 
LLD<4.95E-01 
LLD<3.70E-01 
LLD<5.15E-01 
LLD<4.50E-01 
LLD<1.42E+00 
LLD<6.24E-01 

LLD<3.48E-01 
LLD<2.84E-01 
LLD<1.05E+00 
LLD<2.84E-01 
LLD<2.75E-01 
LLD<1.19E+00 
LLD<3.19E-01 
LLD<5.41E-01 
LLD<8.10E-01 
LLD<3.11E+00 
LLD<5.98E-01 
LLD<3.63E-01 
LLD<3.66E-01 
LLD<4.20E-01 
LLD<3.37E-01 
LLD<1.04E+00 
LLD<3.41E-01 
LLD<4.91E-01 
LLD<3.42E-01 
LLD<2.27E+00 
LLD<3.52E-01 
LLD<3.13E-01 
LLD<3.71E-01 
LLD<3.35E-01 
LLD<4.09E-01 
LLD<3.13E+02 
LLD<4.26E-01 
LLD<1.84E+00 
LLD<4.21E+00 
LLD<3.72E+00 
LLD<7.89E-01 
LLD<7.99E-01 
LLD<9.07E-01 
LLD<9.70E-01 
LLD<4.30E-01 
LLD<1.29E+00 
LLD<1.61E+00 
LLD<1.02E+00 
LLD<4.96E-01 
LLD<4.95E-01 
LLD<3.70E-01 
LLD<5.15E-01 
LLD<4.50E-01 
LLD<1.42E+00 
LLD<6.24E-01 

''"<'liitff- 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 

2.32E+01 +
LLD<2.98E+00 
LLD<1.15E+00 
LLD<3.68E-01 
LLD<3.46E-01 
LLD<6.73E-01 
LLD<1.85E+00 

2.47E+00 2.32E+01 +- 2.47E+00 

Total 4.22E+01 +- 3.24E+00 

Error Quotation at 1.00 Sigma 
LLD Confidence Level at 95.0% 

LLD<2.98E+00 
LLD<1.15E+00 
LLD<3.68E-01 
LLD<3.46E-01 
LLD<6.73E-01 
LLD<1.85E+00 

4.22E+01 +- 3.24E+00 



Results saved in File SD0107 

,..~~";.: ... _~;~·~ 
. ~·. 



PEAKS NOT USED IN ANALYSIS 

,..~'1troid Energy Net Area Error Gammas/sec 
.nnel keV counts % 

589.79 294.56 23. 48.6 3.61E+00 
643.06 321.18 17. 41.9 2.93E+00 
675.65 337.47 45. 21.9 8.14E+00 
773.22 386.24 17. 40.8 3.43E+00 

1165.68 582.45 30. 27.4 9.56E+00 
1217.24 608.23 32. 21.4 1.05E+01 
OH~ 
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GAMMA S P E C T R U M 
* 

A N A L Y S I S 
* 
* 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 08-MAR-96 09:45:35 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. ,.-,;,:,,._ 

: ~ ...... 

·· .... ,i.:JUlar Output. 
Analysis of Spectrum saved in Disk File SD0108 
Measured by: dlv 

Sample Description: G-2, Soil Composite 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 8.1400E+02 gm I Conversion Factor: 1.0000E+00 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 08-MAR-96 at 09:32:23 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

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

Energy Calibration performed 08-MAR-96 
Efficiency Calibra~ion p'pform~Q 21-NOV-95 

.,., ,_,.. 



hgtrw , 
p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 477.10 238.24 1.5 
2 703.42 351.35 1.9 
3 1218.32 608.77 1.1 
4 1555.30 777.32 1.4 
5 1820.63 910.06 1.2 
6 2919.59 1460.26 2.0 

Error Quotation at 1.00 sigma 
Peak Confidence Level at 95.0% 

08-MAR-96 09:45:35 

ANA L y s I S 

Backgnd Net Area Error Nuclides 
counts counts % 

59. 139. 12.0 PB-212 
24. 72. 16.3 BI-211,PB-214 
11. 51. 17.7 XE-135,BI-214 

4 . 8. 53.4 BR-82,M0-99 
3. 26. 22.3 
4. 93. 11.1 K-40 



08-MAR-96 09:45:35 

~~mple: G-2, Soil Composite 
, :a collected on 08-MAR-96 at 09:32:23 
J~ayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 
BA-139 

,~139 
,}226 

'1:3A-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 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<3\. OSE+OO LLD<3.05E+00 
LLD<2.00E+01 LLD<2.00E+01 
LLD<1.85E+02 LLD<1.85E+02 
LLD<1.41E+00 LLD<1.41E+00 
LLD<9.25E+00 LLD<9.25E+00 
LLD<6.47E-01 LLD<6.47E-01 
LLD<2.15E-01 LLD<2.15E-01 
LLD<8.15E-01 LLD<8.15E-01 
LLD<1.73E+00 LLD<1.73E+00 
LLD<1.68E-01 LLD<1.68E-01 
LLD<1.52E+00 LLD<1.52E+00 
LLD<3.41E-01 LLD<3.41E-01 
LLD<2.09E-01 LLD<2.09E-01 
LLD<7.47E+00 LLD<7.47E+00 
LLD<8.82E-01 LLD<8.82E-01 
LLD<1.79E-01 LLD<1.79E-01 
LLD<4.53E+00 LLD<4.53E+00 
LLD<4.24E-01 LLD<4.24E-01 
LLD<2.02E+00 LLD<2.02E+00 
LLD<1.88E-01 LLD<1.88E-01 
LLD<2.34E+00 LLD<2.34E+00 
LLD<1.61E+00 LLD<1.61E+00 

1.35E+00 +- 1.64E-01 1. 35E+00 +- 1.64E-01 
LLD<4.92E+00 LLD<4.92E+00 
LLD<1.85E-01 LLD<1.85E-01 
LLD<6.74E-01 LLD<6.74E-01 
LLD<2.71E-01 LLD<2.71E-01 
LLD<1.38E+00 LLD<1.38E+00 
LLD<2.35E-01 LLD<2.35E-01 
LLD<2.28E-01 LLD<2.28E-01 
LLD<1.79E+00 LLD<1.79E+00 
LLD<7.61E-01 LLD<7.61E-01 

1.17E+01 +- 1.90E+00 1.17E+Ol +- 1.90E+00 
1.37E+00 +- 2.22E-01 1.37E+00 +- 2.22E-01 

LLD<6.05E-01 LLD<6.05E-01 
LLD<2.18E-01 LLD<2.18E-01 
LLD<2.87E-01 LLD<2.87E-01 
LLD<4.21E-01 LLD<4.21E-01 
LLD<7.04E+00 LLD<7.04E+00 
LLD<2.01E-01 LLD<2.01E-01 
LLD<6.89E-Ol LLD<6.89E-01 
LLD<6.04E+Ol LLD<6.04E+Ol 
LLD<1.97E+00 LLD<1.97E+00 
LLD<2.55E-01 LLD<2.55E-01 
LLD<2.13E-01 LLD<2.13E-Ol 
LLD<7.59E+01 LLD<7.59E+01 



SR-85 LLD<3.32E-01 LLD<3.32E-01 
I-133 LLD<2.29E-01 LLD<2.29E-01 
BA-140 LLD<9.80E-01 LLD<9.80E-01 

# 91M LLD<2.56E-01 LLD<2.56E-01 
207 LLD<2.20E-01 LLD<2.20E-01 

\ _J..J-208 LLD<1.03E+00 LLD<1.03E+00 
SB-124 LLD<3.27E-01 LLD<3.27E-01 
CS-134 LLD<5.69E-01 LLD<5.69E-01 
BI-214 1.41E+00 +- 2.51E-01 1. 41E+00 +- 2.51E-01 
RU-106 LLD<2.26E+00 LLD<2.26E+00 
LA-142 LLD<4.99E-01 LLD<4.99E-01 
AG-110M LLD<2.93E-01 LLD<2.93E-01 
NB-97 LLD<2.95E-01 LLD<2.95E-01 
CS-137 LLD<3.18E-01 LLD<3.18E-01 
I-132 LLD<2.83E-01 LLD<2.83E-01 
W-187 LLD<6.93E-01 LLD<6.93E-01 
ZR-97 LLD<2.42E-01 LLD<2.42E-01 
ZR-95 LLD<5.23E-01 LLD<5.23E-01 
NB-95 LLD<3.09E-01 LLD<3.09E-01 
TL-210 LLD<1.68E+00 LLD<1.68E+00 
C0-58 LLD<2.75E-01 LLD<2.75E-01 
CS-136 LLD<2.44E-01 LLD<2.44E-01 
MN-54 LLD<3.39E-01 LLD<3.39E-01 
C0-56 LLD<2.46E-01 LLD<2.46E-01 
I-134 LLD<2.75E-01 LLD<2.75E-01 
TL-207 LLD<2.90E+02 LLD<2.90E+02 
Y-88 LLD<3.99E-01 LLD<3.99E-01 
AC-228 LLD<1.37E+00 LLD<1.37E+00 
EU-152 LLD<3.55E+00 LLD<3.55E+00 

"·.,:,:;234M LLD<3.51E+00 LLD<3.51E+00 
_'j~;91 LLD<1.17E+00 LLD<1.17E+00 

l{B-89 LLD<8.32E-01 LLD<8.32E-01 
FE-59 LLD<7.64E-01 LLD<7.64E-01 
ZN-65 LLD<8.50E-01 LLD<B.SOE-01 
SC-46 LLD<4.17E-01 LLD<4.17E-01 
TA-182 LLD<1.28E+00 LLD<1.28E+00 
I-135 LLD<1.36E+00 LLD<1.36E+00 
CL-39 LLD<7.01E-01 LLD<7.01E-01 
NA-22 LLD<2.51E-01 LLD<2.51E-01 
AR-41 LLD<4.98E-01 LLD<4.98E-01 
C0-60 LLD<3.70E-01 LLD<3.70E-01 
NA-24 LLD<4.49E-01 LLD<4.49E-01 
SR-92 LLD<3.27E-01 LLD<3.27E-01 
SCH-000 LLD<1.40E+00 LLD<1.40E+00 
CS-138 LLD<4.47E-01 LLD<4.47E-01 
K-40 1.97E+01 +- 2.21E+00 1.97E+01 +- 2.21E+00 
KR-88 LLD<2.19E+00 LLD<2.19E+00 
TL-209 LLD<1.17E+00 LLD<1.17E+00 
LA-140 LLD<3.86E-01 LLD<3.86E-01 
AL-26 LLD<3.03E-01 LLD<3.03E-01 
MN-56 LLD<6.87E-01 LLD<6.87E-01 
RB-88 LLD<1.54E+00 LLD<1.54E+00 

-------------------- --------------------
Total 3.55E+01 +- 2.94E+00 3.55E+01 +- 2.94E+00 , 
Error Quotation at 1.00 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0108 ,. 

If!!""·. 



Centroid 
:~~'" 1nnel 

1555.30 
1820.63 

O;@ 

( 

PEAKS NOT USED IN ANALYSIS 

Energy Net Area Error Gammas/sec 
keV counts % 

777.32 8. 53.4 3.29E+00 
910.06 26. 22.3 1.26E+01 



G--3 
~*********************************** 

GAMMA S P E C T R U M 
* 

A N A L Y S I S 
* 
* 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 08-MAR-96 10:00:34 

ANALYSIS P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

,-· .<;r_ 
~. jgular Output. 
".Analysis of Spectrum saved in Disk File SD0109 
Measured by: dl v 

Sample Description: G-3, Soil Composite 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 6.6500E+02 gm I Conversion Factor: 1.0000E+00 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 08-MAR-96 at 09:46:48 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

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

Energy Calibration performed 08-MAR-96 
Efficiency Calibration performed 21-NOV-95 



hgtrw - p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 477.12 238.26 1.4 
2 590.53 294.93 1.9 
3 675.66 337.48 0.7 
4 704.00 351.64 1.6 
5 1165.33 582.27 2.0 
6 1217.71 608.47 2.4 
7 1936.78 968.19 0.8 
8 2919.83 1460.38 1.8 

Error Quotation at 1.00 sigma 
Peak Confidence Level at 95.0%-

08-MAR-96 10:00:34 

ANA L y s I S 

Backgnd Net Area Error Nuclides 
counts %- ·' counts 

55. 141. 12.0 PB-212 
21. 33. 28.0 PB-214 
11. 29. 25.6 AC-228 
18. 63. 16.3 BI-211,PB-214 

6. 37. 18.8 TL-208 
7. 39. 19.0 XE-135,BI-214 

10. 11. 53.4 AC-228 
4. 74. 12.5 K-40 



hgtrw 08-MAR-96 10:00:34 

~-~ple: G-3, Soil Composite 
.· .a collected on 08 -MAR- 96 at 09:46:48 
~ecayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
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 

I"T")-125 
r 212 

HF-181 
RU-103 
KR-85 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<3.20E+00 
LLD<2.51E+01 
LLD<2.13E+02 
LLD<1.58E+00 
LLD<1.15E+01 
LLD<7.35E-01 
LLD<2.44E-01 
LLD<1.01E+00 
LLD<1.52E+00 
LLD<2.01E-01 
LLD<1.66E+00 
LLD<3.88E-01 
LLD<2.62E-01 
LLD<7.77E+00 
LLD<9.24E-01 
LLD<1.88E-01 
LLD<5.95E+00 
LLD<5.52E-01 
LLD<2.08E+00 
LLD<2.19E-01 
LLD<2.97E+00 
LLD<1.63E+00 

1. 68E+00 +
LLD<6.95E+00 
LLD<2.26E-Ol 
LLD<8.37E-Ol 
LLD<3.56E-01 
LLD<1.47E+00 
LLD<2.74E-Ol 
LLD<2.50E-01 
LLD<2.42E+00 
LLD<l.OlE+OO 

1.26E+01 +-
1.47E+00 +

LLD<7.19E-Ol 
LLD<2.68E-Ol 
LLD<3.16E-Ol 
LLD<4.53E-01 
LLD<9.57E+00 
LLD<2.54E-Ol 
LLD<8.78E-01 
LLD<7.75E+01 
LLD<2.33E+00 
LLD<2.30E-01 
LLD<2.46E-Ol 
LLD<7.31E+01 

LLD<3.20E+00 
LLD<2.51E+01 
LLD<2.13E+02 
LLD<1.58E+00 
LLD<l.lSE+Ol 
LLD<7.35E-01 
LLD<2.44E-01 
LLD<l.01E+00 
LLD<1.52E+00 
LLD<2.01E-01 
LLD<1.66E+00 
LLD<3.88E-01 
LLD<2.62E-Ol 
LLD<7.77E+00 
LLD<9.24E-01 
LLD<l.SSE-01 
LLD<5.95E+00 
LLD<5.52E-01 
LLD<2.08E+00 
LLD<2.19E-01 
LLD<2.97E+00 
LLD<1.63E+00 

2.03E-Ol 1.68E+00 +- 2.03E-Ol 
LLD<6.95E+00 
LLD<2.26E-01 
LLD<8.37E-01 
LLD<3.56E-01 
LLD<1.47E+00 
LLD<2.74E-01 
LLD<2.50E-01 
LLD<2.42E+00 
LLD<l.01E+00 

2.06E+00 1.26E+Ol +- 2.06E+00 
2.40E-01 1.47E+00 +- 2.40E-01 

LLD<7.19E-01 
LLD<2.68E-01 
LLD<3.16E-Ol 
LLD<4.53E-01 
LLD<9.57E+00 
LLD<2.54E-01 
LLD<8.78E-01 
LLD<7.75E+Ol 
LLD<2.33E+00 
LLD<2.30E-01 
LLD<2.46E-Ol 
LLD<7.31E+Ol 



SR-85 LLD<3.20E-01 LLD<3.20E-01 
I-133 LLD<3.03E-01 LLD<3.03E-01 
BA-140 LLD<1.02E+00 LLD<1.02E+00 

. .J/ q1M LLD<2.94E-01 LLD<2.94E-01 
207 LLD<2.50E-01 LLD<2.50E-01 

J.L-208 LLD<1.13E+00 LLD<1.13E+00 
SB-124 LLD<3.62E-01 LLD<3.62E-01 
CS-134 LLD<6.12E-01 LLD<6.12E-01 
BI-214 1.33E+00 +- 2.55E-01 1.33E+00 +- 2.55E-01 
RU-106 LLD<3.05E+00 LLD<3.05E+00 
LA-142 LLD<5.61E-01 LLD<5.61E-01 
AG-110M LLD<3.49E-01 LLD<3.49E-01 
NB-97 LLD<3.52E-01 LLD<3.52E-01 
CS-137 LLD<4.10E-01 LLD<4.10E-01 
I-132 LLD<3.07E-01 LLD<3.07E-01 
W-187 LLD<8.75E-01 LLD<8.75E-01 
ZR-97 LLD<3.98E-01 LLD<3.98E-01 
ZR-95 LLD<4.90E-01 LLD<4.90E-01 
NB-95 LLD<3.17E-01 LLD<3.17E-01 
TL-210 LLD<1.76E+00 LLD<1.76E+00 
C0-58 LLD<3.11E-01 LLD<3.11E-01 
CS-136 LLD<3.62E-01 LLD<3.62E-01 
MN-54 LLD<3.73E-01 LLD<3.73E-01 
C0-56 LLD<3.94E-01 LLD<3.94E-01 
I-134 LLD<4.47E-01 LLD<4.47E-01 
TL-207 LLD<2.24E+02 LLD<2.24E+02 
Y-88 LLD<3.42E-01 LLD<3.42E-01 
AC-228 LLD<1.41E+00 LLD<1.41E+00 
EU-152 LLD<4.35E+00 LLD<4.35E+00 

r-.:o:. 234M LLD<2.98E+00 LLD<2.98E+00 
,'i:= 91 LLD<1.39E+00 LLD<1.39E+00 

RB-89 LLD<8.32E-01 LLD<8.32E-01 
FE-59 LLD<6.70E-01 LLD<6.70E-01 
ZN-65 LLD<1.09E+00 LLD<1.09E+00 
SC-46 LLD<5.48E-01 LLD<5.48E-01 
TA-182 LLD<1.47E+00 LLD<1.47E+00 
I-135 LLD<1.29E+00 LLD<1.29E+00 
CL-39 LLD<1.09E+00 LLD<1.09E+00 
NA-22 LLD<4.26E-01 LLD<4.26E-01 
AR-41 LLD<4.36E-01 LLD<4.36E-01 
C0-60 LLD<2.92E-01 LLD<2.92E-01 
NA-24 LLD<2.96E-01 LLD<2.96E-01 
SR-92 LLD<5.70E-01 LLD<5.70E-01 
SCH-000 LLD<7.83E-01 LLD<7.83E-01 
CS-138 LLD<4.31E-01 LLD<4.31E-01 
K-40 1. 92E+01 +- 2.43E+00 1.92E+01 +- 2.43E+00 
KR-88 LLD<3.20E+00 LLD<3.20E+00 
TL-209 LLD<7.98E-01 LLD<7.98E-01 
LA-140 LLD<3.05E-01 LLD<3.05E-01 
AL-26 LLD<2.56E-01 LLD<2.56E-01 
MN-56 LLD<1.39E+00 LLD<1.39E+00 
RB-88 LLD<1.45E+00 LLD<1.45E+00 

-------------------- --------------------
Total 3.63E+01 +- 3.21E+00 3.63E+01 +- 3.21E+00 

f' 

Error Quotation at 1.00 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SD0109 

' -



PEAKS NOT USED IN ANALYSIS 

~"1troid Energy Net Area Error Gammas/sec 
nnel keV counts % 

590.53 294.93 33. 28.0 5.27E+00 
675.66 337.48 29. 25.6 5.24E+00 

1165.33 582.27 37. 18.8 1.17E+01 
1936.78 968.19 11. 53.4 5.86E+00 

Ot@ 



G-'-/ 
* * * * * * ~ 

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

GAMMA S P E C T R U M 
* 

A N A L Y S I S * 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 08-MAR-96 10:20:58 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 
Detector Number: 

1 
1 

I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 

lilA.~. 1 >U ar Output . 
• uialysis of Spectrum saved in Disk File SD0110 
Measured by: dlv 

Sample Description: G-4, Soil Composite 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 7.5500E+02 gm I Conversion Factor: 1.0000E+OO 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 08-MAR-96 at 10:02:03 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

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

Energy Calibration performed 08-MAR-96 
Efficiency Calibration performed 21-NOV-95 



hgtrw , 
p E A K 

PK Centroid Energy FWHM 
channel keV kev 

1 477.21 238.30 1.0 
2 590.54 294.93 1.7 
3 703.78 351.53 1.2 
4 1020.72 509.97 0.8 
5C 1166.32 582.77 2.5 
6 1217.96 608.59 1.8 
7 1453.52 726.40 1.0 
8 1821.04 910.27 3.1 
9 2919.95 1460.44 1.9 

Error Quotation at 1.00 sigma 
Peak Confidence Level at 95.0% 

ANA L 

Backgnd 
counts 

93 0 

29. 
34. 
11. 
12. 
17. 

6 0 

10. 
9. 

C - Multiplet Analysis converged normally 

08-MAR-96 10:20:58 

y s I s 

Net Area Error Nuclides 
counts % 

153. 13.0 PB-212 
56. 19.6 PB-214 
56. 21.6 BI-211,PB-214 
22. 33.2 TL-208 
32. 24.7 TL-208 
36. 25.2 XE-135,BI-214 
14. 38.5 BI-212 
31. 24.1 AC-228 
75. 13.6 K-40 



hgtrw 08-MAR-96 10:20:58 

~ \ple: G-4, Soil Composite 
.a collected on 08-MAR-96 at 10:02:03 

' JJecayed to 0. days, 0. 0000 hours BEFORE the start of COLLECT. 

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 

~~i~~ 
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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 

.dE-7 
HF-181 
RU-103 
KR-85 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<2.88E+00 LLD<2.88E+00 
LLD<2.43E+01 LLD<2.43E+01 
LLD<2.08E+02 LLD<2.08E+02 
LLD<1.64E+00 LLD<1.64E+00 
LLD<1.24E+01 LLD<1.24E+01 
LLD<7.28E-01 LLD<7.28E-01 
LLD<2.42E-01 LLD<2.42E-01 
LLD<8.41E-01 LLD<8.41E-01 
LLD<1.59E+00 LLD<1.59E+00 
LLD<2.32E-01 LLD<2.32E-01 
LLD<1.47E+00 LLD<1.47E+00 
LLD<3.32E-01 LLD<3.32E-01 
LLD<2.50E-01 LLD<2.50E-01 
LLD<8.66E+00 LLD<8.66E+00 
LLD<9.42E-01 LLD<9.42E-01 
LLD<1.91E-01 LLD<1.91E-01 
LLD<4.66E+00 LLD<4.66E+00 
LLD<5.83E-01 LLD<5.83E-01 
LLD<2.24E+00 LLD<2.24E+00 
LLD<2.17E-01 LLD<2.17E-01 
LLD<2.77E+00 LLD<2.77E+00 
LLD<1.80E+00 LLD<1.80E+00 

1.61E+00 +- 2.10E-01 1.61E+00 +- 2.10E-01 
LLD<6.29E+00 LLD<6.29E+00 
LLD<2.10E-01 LLD<2.10E-01 
LLD<6.66E-01 LLD<6.66E-01 
LLD<2.88E-01 LLD<2.88E-01 
LLD<1.20E+00 LLD<1.20E+00 
LLD<2.73E-01 LLD<2.73E-01 
LLD<2.36E-01 LLD<2.36E-01 
LLD<2.02E+00 LLD<2.02E+00 
LLD<1.03E+00 LLD<1.03E+00 

9.84E+00 +- 2.13E+00 9.84E+00 +- 2.13E+00 
1.15E+00 +- 2.48E-01 1.15E+00 +- 2.48E-01 

LLD<7.17E-01 LLD<7.17E-01 
LLD<2.69E-01 LLD<2.69E-01 
LLD<3.52E-01 LLD<3.52E-01 
LLD<4.20E-01 LLD<4.20E-01 
LLD<8.38E+00 LLD<8.38E+00 
LLD<2.11E-01 LLD<2.11E-01 
LLD<7.70E-01 LLD<7.70E-01 
LLD<5.68E+01 LLD<5.68E+01 
LLD<2.47E+00 LLD<2.47E+00 
LLD<2.80E-01 LLD<2.80E-01 
LLD<2.92E-01 LLD<2.92E-01 
LLD<7.24E+01 LLD<7.24E+01 



SR-85 LLD<3.17E-01 LLD<3.17E-01 
I-133 LLD<2.16E-01 LLD<2.16E-01 
BA-140 LLD<9.02E-01 LLD<9.02E-01 

"" 

. 11M LLD<3.25E-01 LLD<3.25E-01 
·207 LLD<2.96E-01 LLD<2.96E-01 

J.'i,-208 1.07E+00 +- 2.64E-01 1.07E+00 +- 2.64E-01 
SB-124 LLD<3.18E-01 LLD<3.18E-01 
CS-134 LLD<5.81E-01 LLD<5.81E-01 
BI-214 1.10E+00 +- 2.77E-01 l.lOE+OO +- 2.77E-01 
RU-106 LLD<2.31E+00 LLD<2.31E+00 
LA-142 LLD<6.16E-01 LLD<6.16E-01 
AG-llOM LLD<2.94E-01 LLD<2.94E-01 
NB-97 LLD<2.97E-01 LLD<2.97E-01 
CS-137 LLD<3.12E-01 LLD<3.12E-01 
I-132 LLD<2.94E-01 LLD<2.94E-01 
W-187 LLD<S.SOE-01 LLD<S.SOE-01 

" ZR-97 LLD<3.03E-01 LLD<3.03E-01 
ZR-95 LLD<5.80E-01 LLD<5.80E-01 
NB-95 LLD<3.03E-01 LLD<3.03E-01 
TL-210 LLD<2.10E+00 LLD<2.10E+00 
C0-58 LLD<3.12E-01 LLD<3.12E-01 
CS-136 LLD<2.38E-01 LLD<2.38E-01 
MN-54 LLD<3.83E-01 LLD<3.83E-01 
C0-56 LLD<3.66E-01 LLD<3.66E-01 
I-134 LLD<3.99E-01 LLD<3.99E-01 
TL-207 LLD<2.32E+02 LLD<2.32E+02 
Y-88 LLD<2.71E-01 LLD<2.71E-01 
AC-228 1.95E+00 +- 4.71E-01 1.95E+00 +- 4.71E-01 
~.U:-152 LLD<3.62E+00 LLD<3.62E+00 r "">234M LLD<3.44E+00 LLD<3.44E+00 

.-:'::.91 LLD<1.17E+00 LLD<1.17E+00 
RB-89 LLD<7.17E-01 LLD<7.17E-01 
FE-59 LLD<6.30E-01 LLD<6.30E-01 
ZN-65 LLD<9.74E-01 LLD<9.74E-01 
SC-46 LLD<3.79E-01 LLD<3.79E-01 
TA-182 LLD<9.30E-01 LLD<9.30E-01 
I-135 LLD<1.62E+00 LLD<1.62E+00 
CL-39 LLD<9.12E-01 LLD<9.12E-Ol 
NA-22 LLD<4.52E-01 LLD<4.52E-01 
AR-41 LLD<4.03E-01 LLD<4.03E-01 
C0-60 LLD<3.90E-01 LLD<3.90E-01 
NA-24 LLD<3.09E-01 LLD<3.09E-01 
SR-92 LLD<4.04E-01 LLD<4.04E-01 
SCH-000 LLD<1.24E+00 LLD<1.24E+00 
CS-138 LLD<4.03E-01 LLD<4.03E-01 
K-40 1.72E+01 +- 2.36E+00 1.72E+Ol +- 2.36E+00 
KR-88 LLD<2.36E+00 LLD<2.36E+00 
TL-209 LLD<2.26E-01 LLD<2.26E-Ol 
LA-140 LLD<4.55E-01 LLD<4.55E-01 
AL-26 LLD<2.26E-01 LLD<2.26E-01 
MN-56 LLD<1.53E+00 LLD<1.53E+00 
RB-88 LLD<9.11E-01 LLD<9.11E-01 

-------------------- --------------------
Total 3.39E+01 +- 3.25E+00 3.39E+01 +- 3.25E+00 

( 

Error Quotation at 1.00 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SDOllO 

.~":.~:~" 
o;,.-;~\ 
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~.~' 



,.'1troid 
nnel 

\' 

590.54 
1453.52 

OtQ 

'~'"" ' ·o~o ~-

> ,.;~ 

PEAKS NOT USED IN ANALYSIS 

Energy Net Area Error Gammas/sec 
keV counts % 

294.93 
726.40 

56. 
14. 

19.6 
38.5 

8.99E+00 
5.48E+00 



G -
-· * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* * 
* 

GAMMA S P E C T R U M A N A L Y S I S * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 08-MAR-96 10:36:49 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
~~J~ tiplet Analysis Performed. 

·.-·''1' 

, .~gular Output. 
Analysis of Spectrum saved in Disk File SD0111 
Measured by: dl v 

Sample Description: G-5, Soil Composite 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 7.9000E+02 gm I Conversion Factor: 1.0000E+00 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on oa·-MAR-96 at 10:22:01 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

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

Energy Calibration performed 08-MAR-96 
Efficiency Calibration performed 21-NOV-95 

, 



hgtrw 
.-. 

p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 477.31 238.35 1.6 
2 703.65 351.46 1.6 
3 1166.28 582.75 1.7 
4 1218.37 608.80 2.2 
5 1820.34 909.92 0.8 
6 2920.00 1460.47 1.8 

Error Quotation at 1.00 sigma 
Peak Confidence Level at 95.0% 

08-MAR-96 10:36:49 

ANA L y s I s 
Backgnd Net Area Error Nuclides 
counts counts % 

80. 148. 12.7 PB-212 
18. 70. 15.3 BI-211,PB-214 
4. 45. 16.2 TL-208 

13. 51. 18.1 XE-135,BI-214 
7. 30. 23.0 
9. 88. 12.3 K-40 



hgtrw 08-MAR-96 10:36:49 

s~mple: G-5, Soil Composite 
a collected on 08-MAR-96 at 10:22:01 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 
BA-139 
~"''.':,13 9 

' ··'226 
···eA-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 
SR-125 

212 
~,;:,-7 

HF-181 
RU-103 
KR-85 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<3.12E+00 LLD<3.12E+00 
LLD<2.04E+01 LLD<2.04E+01 
LLD<2.06E+02 LLD<2.06E+02 
LLD<1.40E+00 LLD<1.40E+00 
LLD<1.14E+01 LLD<1.14E+01 
LLD<6.61E-01 LLD<6.61E-01 
LLD<2.19E-01 LLD<2.19E-01 
LLD<7.74E-01 LLD<7.74E-01 
LLD<1.74E+00 LLD<1.74E+00 
LLD<1.69E-01 LLD<1.69E-01 
LLD<1.47E+00 LLD<1.47E+00 
LLD<3.35E-01 LLD<3.35E-01 
LLD<2.31E-01 LLD<2.31E-01 
LLD<7.92E+00 LLD<7.92E+00 
LLD<9.89E-01 LLD<9.89E-01 
LLD<2.01E-01 LLD<2.01E-01 
LLD<4.96E+00 LLD<4.96E+00 
LLD<5.10E-01 LLD<5.10E-01 
LLD<2.11E+00 LLD<2.11E+00 
LLD<1.82E-01 LLD<1.82E-01 
LLD<2.66E+00 LLD<2.66E+00 
LLD<1.44E+00 LLD<1.44E+00 

1.49E+00 +- 1. 91E-01 1. 49E+00 +- 1.91E-01 
LLD<5.68E+00 LLD<5.68E+00 
LLD<2.17E-01 LLD<2.17E-01 
LLD<7.95E-01 LLD<7.95E-01 
LLD<3.16E-01 LLD<3.16E-01 
LLD<1.37E+00 LLD<1.37E+00 
LLD<2.48E-01 LLD<2.48E-01 
LLD<2.28E-01 LLD<2.28E-01 
LLD<1.98E+00 LLD<1.98E+00 
LLD<7.50E-01 LLD<7.50E-01 

1.18E+01 +- 1.81E+00 1.18E+01 +- 1.81E+00 
1. 38E+00 +- 2.11E-01 1. 38E+00 +- 2.11E-01 

LLD<6.24E-01 LLD<6.24E-01 
LLD<2.42E-01 LLD<2 .42E- 01 
LLD<3.35E-01 LLD<3.35E-01 
LLD<4.40E-01 LLD<4.40E-01 
LLD<8.30E+00 LLD<8.30E+00 
LLD<2.56E-01 LLD<2.56E-01 
LLD<6.32E-01 LLD<6.32E-01 
LLD<6.22E+01 LLD<6.22E+01 
LLD<1.91E+00 LLD<1.91E+00 
LLD<2.53E-01 LLD<2.53E-01 
LLD<2.31E-01 LLD<2.31E-01 
LLD<6.88E+01 LLD<6.88E+01 



SR-85 LLD<3.01E-01 LLD<3.01E-01 
I-133 LLD<2.52E-01 LLD<2.52E-01 
BA-140 LLD<8.50E-01 LLD<8.50E-01 

tf1i!" C11M LLD<2.64E-01 LLD<2.64E-01 
207 LLD<2.70E-01 LLD<2.70E-01 

' -L-208 LLD<1.01E+00 LLD<1.01E+00 
SB-124 LLD<3.38E-01 LLD<3.38E-01 
CS-134 LLD<6.15E-01 LLD<6.15E-01 
BI-214 1.46E+00 +- 2.66E-01 1.46E+00 +- 2.66E-01 
RU-106 LLD<2.69E+00 LLD<2.69E+00 
LA-142 LLD<4.58E-01 LLD<4.58E-01 
AG-110M LLD<2.60E-01 LLD<2.60E-01 
NB-97 LLD<2.62E-01 LLD<2.62E-01 
CS-137 LLD<2.98E-01 LLD<2.98E-01 
I-132 LLD<2.38E-01 LLD<2.38E-01 
W-187 LLD<8.37E-01 LLD<8.37E-01 
ZR-97 LLD<2.82E-01 LLD<2.82E-01 
ZR-95 LLD<4.92E-01 LLD<4.92E-01 
NB-95 LLD<3.62E-01 LLD<3.62E-01 
TL-210 LLD<1.61E+00 LLD<1.61E+00 
C0-58 LLD<2.93E-01 LLD<2.93E-01 
CS-136 LLD<2.52E-01 LLD<2.52E-01 
MN-54 LLD<3.53E-01 LLD<3.53E-01 
C0-56 LLD<2.65E-01 LLD<2.65E-01 
I-134 LLD<3.10E-01 LLD<3.10E-01 
TL-207 LLD<2.31E+02 LLD<2.31E+02 
Y-88 LLD<3.47E-01 LLD<3.47E-01 
AC-228 LLD<1.71E+00 LLD<1.71E+00 
EU-152 LLD<4.65E+00 LLD<4.65E+00 

!"""'":·"234M LLD<3.89E+00 LLD<3.89E+00 
j-;·91 LLD<1.07E+00 LLD<1.07E+00 

RB-89 LLD<7.00E-01 LLD<7.00E-01 
FE-59 LLD<6.09E-01 LLD<6.09E-01 
ZN-65 LLD<9.78E-01 LLD<9.78E-01 
SC-46 LLD<4.51E-01 LLD<4.51E-01 
TA-182 LLD<1.29E+00 LLD<1.29E+00 
I-135 LLD<1.33E+00 LLD<1.33E+00 
CL-39 LLD<6.83E-01 LLD<6.83E-01 
NA-22 LLD<2.93E-01 LLD<2.93E-01 
AR-41 LLD<2.71E-01 LLD<2.71E-01 
C0-60 LLD<4.09E-01 LLD<4.09E-01 
NA-24 LLD<3.28E-01 LLD<3.28E-01 
SR-92 LLD<3.16E-01 LLD<3.16E-01 
SCH-000 LLD<1.55E+00 LLD<1.55E+00 
CS-138 LLD<4.42E-01 LLD<4.42E-01 
K-40 1.92E+01 +- 2.39E+00 1.92E+01 +- 2.39E+00 
KR-88 LLD<3.17E+00 LLD<3.17E+00 
TL-209 LLD<6 .·72E-01 LLD<6.72E-01 
LA-140 LLD<2.57E-01 LLD<2.57E-01 
AL-26 LLD<6.94E-02 LLD<6.94E-02 
MN-56 LLD<2.60E-01 LLD<2.60E-01 
RB-88 LLD<8.70E-01 LLD<8.70E-01 

-------------------- --------------------
Total 3.53E+01 +- 3.02E+00 3.53E+01 +- 3.02E+00 

( 

Error Quotation at 1.00 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SDOlll 



PEAKS NOT USED IN ANALYSIS ,. 
:roid Energy Net Area Error Gammas/sec 

-...tnnel keV counts % 

1166.28 582.75 45. 16.2 1.42E+01 
1820.34 909.92 30. 23.0 1.47E+01 
OH~ 

( .. 
}.'r' 



G -
~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

GAMMA S P E C T R U M 
* 

A N A L Y S I S 
* 
* 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 08-MAR-96 11:01:43 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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 SD0112 
Measured by: dlv 

Sample Description: G-6, Soil Composite 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 6.9900E+02 gm I Conversion Factor: 1.0000E+00 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 08-MAR-96 at 10:44:10 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

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

Energy Calibration performed 08-MAR-96 
Efficiency Calibration performed 21-NOV-95 



hgtrw 

p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 477.16 238.28 1.7 
2 703.56 351.42 2.2 
3 1020.24 509.73 0.6 
4 1165.32 582.27 2.0 
5$ 1217.34 608.28 1.2 
6 1820.09 909.79 1.3 

Error Quotation at 1.00 sigma 
Peak Confidence Level at 95.0% 

08-MAR-96 11:01:43 

AN A L y s I s 

Backgnd Net Area Error Nuclides 
counts counts % 

67. 126. 13.6 PB-212 
31. 58. 20.0 BI-211,PB-214 

8. 17. 36.0 TL-208 
5. 44. 17.0 TL-208 

13. 35. 23.8 XE-135 
4 . 23. 25.0 

$ - Multiplet Analysis Terminated because of no CHI-SQ improvement 

.-
; ~·-~ 



hgtrw 08-MAR-96 11:01:43 

~ 1ple: G-6, Soil Composite 
.a collected on 08-MAR-96 at 10:44:10 

"'5ecayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 
B~_,-139 

-::}139 
~di"-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 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<3.42E+00 LLD<3.42E+00 
LLD<2.48E+01 LLD<2.48E+01 
LLD<2.15E+02 LLD<2.15E+02 
LLD<1.51E+00 LLD<1.51E+00 
LLD<1.10E+01 LLD<1.10E+01 
LLD<7.59E-01 LLD<7.59E-01 
LLD<2.52E-01 LLD<2.52E-01 
LLD<1.05E+00 LLD<1.05E+00 
LLD<2.01E+00 LLD<2.01E+00 
LLD<2.28E-01 LLD<2.28E-01 
LLD<1.55E+00 LLD<1.55E+00 
LLD<3.62E-01 LLD<3.62E-01 
LLD<2.61E-01 LLD<2.61E-01 
LLD<7.98E+00 LLD<7.98E+00 
LLD<9.62E-01 LLD<9.62E-01 
LLD<1.95E-01 LLD<1.95E-01 
LLD<5.44E+00 LLD<5.44E+00 
LLD<5.80E-01 LLD<5.80E-01 
LLD<2.09E+00 LLD<2.09E+00 
LLD<2.19E-01 LLD<2.19E-01 
LLD<2.94E+00 LLD<2.94E+00 
LLD<1.66E+00 LLD<1.66E+00 

1.43E+00 +- 1.96E-01 1.43E+00 +- 1.96E-01 
LLD<6.48E+00 LLD<6.48E+00 
LLD<2.42E-01 LLD<2.42E-01 
LLD<8.98E-01 LLD<8.98E-01 
LLD<3.76E-01 LLD<3.76E-01 
LLD<1.34E+00 LLD<1.34E+00 
LLD<2.70E-01 LLD<2.70E-01 
LLD<2.35E-01 LLD<2.35E-01 
LLD<2.11E+00 LLD<2.11E+00 
LLD<1.05E+00 LLD<1.05E+00 

1.11E+01 +- 2.23E+00 1.11E+01 +- 2.23E+00 
1. 30E+00 +- 2.60E-01 1.30E+00 +- 2.60E-01 

LLD<7.20E-01 LLD<7.20E-01 
LLD<2.55E-01 LLD<2.55E-01 
LLD<3.26E-01 LLD<3.26E-01 
LLD<4.44E-01 LLD<4.44E-01 
LLD<7.98E+00 LLD<7.98E+00 
LLD<2.27E-01 LLD<2.27E-01 
LLD<7.80E-01 LLD<7.80E-01 
LLD<7.48E+01 LLD<7.48E+01 
LLD<2.22E+00 LLD<2.22E+00 
LLD<2.94E-01 LLD<2.94E-01 
LLD<2.89E-01 LLD<2.89E-01 
LLD<7.54E+01 LLD<7.54E+01 



SR-85 
I-133 
BA-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 
C0-58 
CS-136 
MN-54 
C0-56 
I-134 
TL-207 
Y-88 
AC-228 
EIT:-152 

'·'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 
~ 

LLD<3.30E-01 
LLD<3.08E-Ol 
LLD<l.08E+00 
LLD<3.02E-01 
LLD<2.99E-01 
LLD<1.12E+00 
LLD<4.70E-01 
LLD<5.82E-01 
LLD<9.78E-01 
LLD<3.29E+00 
LLD<5.50E-01 
LLD<3.09E-01 
LLD<3.12E-01 
LLD<3.05E-01 
LLD<3.18E-01 
LLD<l.OOE+OO 
LLD<3.16E-01 
LLD<6.73E-01 
LLD<3.47E-01 
LLD<1.85E+00 
LLD<3.68E-01 
LLD<2.14E-01 
LLD<3.27E-01 
LLD<3.12E-01 
LLD<3.49E-01 
LLD<2.66E+02 
LLD<3.72E-01 
LLD<1.42E+00 
LLD<3.38E+00 
LLD<3.03E+00 
LLD<1.14E+00 
LLD<7.42E-01 
LLD<7.54E-01 
LLD<1.01E+00 
LLD<5.38E-01 
LLD<l.24E+00 
LLD<1.59E+00 
LLD<1.03E+00 
LLD<4.96E-01 
LLD<4.25E-01 
LLD<4.49E-01 
LLD<2.56E-01 
LLD<7.85E-02 
LLD<7.44E-01 
LLD<7.19E-01 
LLD<8.82E+00 
LLD<2.89E+00 
LLD<6.65E-01 
LLD<4.49E-01 
LLD<3.52E-01 
LLD<9.14E-01 
LLD<2.57E+00 

1.39E+01 +- 2.25E+00 

Error Quotation at 1.00 Sigma 
LLD Confidence Level at 95.0% 

LLD<3.30E-01 
LLD<3.08E-01 
LLD<l.08E+00 
LLD<3.02E-01 
LLD<2.99E-01 
LLD<1.12E+00 
LLD<4.70E-01 
LLD<5.82E-01 
LLD<9.78E-01 
LLD<3.29E+00 
LLD<5.50E-01 
LLD<3.09E-01 
LLD<3.12E-01 
LLD<3.05E-01 
LLD<3.18E-01 
LLD<1.00E+00 
LLD<3.16E-01 
LLD<6.73E-01 
LLD<3.47E-01 
LLD<1.85E+00 
LLD<3.68E-01 
LLD<2.14E-01 
LLD<3.27E-01 
LLD<3.12E-01 
LLD<3.49E-01 
LLD<2.66E+02 
LLD<3.72E-01 
LLD<1.42E+00 
LLD<3.38E+00 
LLD<3.03E+00 
LLD<1.14E+00 
LLD<7.42E-01 
LLD<7.54E-01 
LLD<1.01E+00 
LLD<5.38E-01 
LLD<1.24E+00 
LLD<1.59E+00 
LLD<1.03E+00 
LLD<4.96E-01 
LLD<4.25E-01 
LLD<4.49E-01 
LLD<2.56E-01 
LLD<7.85E-02 
LLD<7.44E-01 
LLD<7.19E-01 
LLD<8.82E+00 
LLD<2.89E+00 
LLD<6.65E-01 
LLD<4.49E-01 
LLD<3.52E-01 
LLD<9.14E-01 
LLD<2.57E+00 

1.39E+01 +- 2.25E+00 



Results saved in File SD0112 



PEAKS NOT USED IN ANALYSIS 

.!!' troid Energy Net Area Error Gammas/sec 
_nnel keV counts % 

1020.24 509.73 17. 36.0 4.58E+00 
1165.32 582.27 44. 17.0 1. 39E+01 
1217.34 608.28 35. 23.8 1.15E+01 
1820.09 909.79 23. 25.0 1.10E+01 

0,@ 



G---7 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

GAMMA S P E C T R U M 
* 

A N A L Y S I S 
* 
* 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 08-MAR-96 11:16:24 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number:· 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
]'1lll tiplet Analysis Performed. 

'e"> 

,v' 

.. ~gular Output. 
Analysis of Spectrum saved in Disk File SD0113 
Measured by: dlv 

Sample Description: G-7, Soil 
Geometry Description: Capsule 
Sample Size: 7.1100E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Composite 
Type Marinelli Beaker 

I Conversion Factor: 1.0000E+OO 

COLLECT started on 08-MAR-96 at 11:02:40 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT 
Energy Calibration performed 08-MAR-96 
Efficiency Calibration performed 21-NOV-95 



hgtrw 

p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 477.24 238.31 1.3 
2 703.44 351.36 1.6 
3 1021.38 510.29 2.6 

4 1165.56 582.39 2.5 
5 1217.64 608.43 1.5 
6 1821.10 910.30 1.3 
7 2919.67 1460.30 1.8 

Error Quotation at 1.00 sigma 
Peak Confidence Level at 95.0% 

..:-:< 
,;.,_ 

~ ri 
'· .. .._/·"' 

l 

08-MAR-96 11:16:24 

ANA L y s I s 

Backgnd Net Area Error Nuclides 
counts counts % 

45. 145. 11.1 PB-212 
22. 71. 15.6 BI-211,PB-214 

6 . 27. 24.3 TL-208,NA-22, 
ANN-RD 

13. 37. 22.8 TL-208 
15. 32. 26.0 XE-135,BI-214 

7 . 22. 27.9 AC-228 
4. 94. 11.0 K-40 



hgtrw 08-MAR-96 11:16:24 

1ple: G-7, Soil Composite 
. ~a collected on 08-MAR-96 at 11:02:40 
·ifecayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 
~~,-139 

. 
7::':.139 
Jt-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 

..t::SE-7 
HF-181 
RU-103 
KR-85 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<3.37E+00 LLD<3.37E+00 
LLD<2.33E+01 LLD<2.33E+01 
LLD<2.25E+02 LLD<2.25E+02 
LLD<1.54E+00 LLD<l..54E+00 
LLD<1.10E+01 LLD<1.10E+01 
LLD<7.11E-01 LLD<7.11E-01 
LLD<2.36E-01 LLD<2.36E-01 
LLD<8.77E-01 LLD<8.77E-01 
LLD<1.73E+00 LLD<1.73E+00 
LLD<2.01E-01 LLD<2.01E-01 
LLD<1.40E+00 LLD<1.40E+00 
LLD<3.53E-01 LLD<3.53E-01 
LLD<2.37E-01 LLD<2.37E-01 
LLD<8.29E+00 LLD<8.29E+00 
LLD<9.79E-01 LLD<9.79E-01 
LLD<1.99E-01 LLD<1.99E-01 
LLD<5.51E+00 LLD<5.51E+00 
LLD<5.01E-01 LLD<5.01E-01 
LLD<1.96E+00 LLD<1.96E+00 
LLD<2.18E-01 LLD<2.18E-01 
LLD<2.85E+00 LLD<2.85E+00 
LLD<1.72E+00 LLD<1.72E+00 

1.61E+00 +- 1. 81E-01 1.61E+00 +- 1. 81E-01 
LLD<6.31E+00 LLD<6.31E+00 
LLD<2.19E-01 LLD<2.19E-01 
LLD<7.36E-01 LLD<7.36E-01 
LLD<3.33E-01 LLD<3.33E-01 
LLD<1.30E+00 LLD<1.30E+00 
LLD<2.67E-01 LLD<2.67E-01 
LLD<2.37E-01 LLD<2.37E-01 
LLD<2.44E+00 LLD<2.44E+00 
LLD<8.53E-01 LLD<8.53E-01 

1.33E+01 +- 2.08E+00 1.33E+01 +- 2.08E+00 
1.55E+00 +- 2.43E-01 1.55E+00 +- 2.43E-01 

LLD<7.47E-01 LLD<7.47E-01 
LLD<2.60E-01 LLD<2.60E-01 
LLD<3.68E-01 LLD<3.68E-01 
LLD<4.50E-01 LLD<4.50E-01 
LLD<8.84E+00 LLD<8.84E+00 
LLD<2.48E-01 LLD<2.48E-01 
LLD<7.27E-01 LLD<7.27E-01 
LLD<6.92E+01 LLD<6.92E+01 
LLD<2.37E+00 LLD<2.37E+00 
LLD<3.11E-01 LLD<3.11E-01 
LLD<3.15E-01 LLD<3.15E-01 
LLD<7.17E+01 LLD<7.17E+01 



SR-85 LLD<3.13E-01 
I-133 LLD<2.70E-01 
BA-140 LLD<7.93E-01 ,. 

1M LLD<2.55E-01 
207 LLD<2.79E-01 

'tL-208 1.33E+00 +- 3.03E-01 
SB-124 LLD<3.36E-01 
CS-134 LLD<5.72E-01 
BI-214 1.03E+00 +- 2.69E-01 
RU-106 LLD<2.68E+00 
LA-142 LLD<4.45E-01 
AG-110M LLD<3.55E-01 
NB-97 LLD<3.57E-01 
CS-137 LLD<3.48E-01 
I-132 LLD<3.01E-01 
W-187 LLD<1.00E+00 
ZR-97 LLD<2.39E-01 
ZR-95 LLD<4.46E-01 
NB-95 LLD<2.74E-01 
TL-210 LLD<1.99E+00 
C0-58 LLD<2.97E-01 
CS-136 LLD<3.28E-01 
MN-54 LLD<3.53E-01 
C0-56 LLD<3.14E-01 
I-134 LLD<3.37E-01 
TL-207 LLD<1.64E+02 
Y-88 LLD<2.22E-01 
AC-228 1.49E+00 +- 4.17E-01 

,TT-152 LLD<2.88E+00 
· · ... 234M LLD<4.32E+00 
\ . ,rt::. 91 LLD<7.90E-01 

RB-89 LLD<4.99E-01 
FE-59 LLD<6.41E-01 
ZN-65 LLD<1.13E+00 
SC-46 LLD<5.40E-01 
TA-182 LLD<1.26E+00 
I-135 LLD<1.64E+00 
CL-39 LLD<7.81E-01 
NA-22 LLD<5.02E-01 
AR-41 LLD<3.65E-01 
C0-60 LLD<4.24E-01 
NA-24 LLD<4.36E-01 
SR-92 LLD<2.40E-01 
SCH-000 LLD<1.66E+00 
CS-138 LLD<6.69E-01 
K-40 2.28E+01 +- 2.54E+00 
KR-88 LLD<3.96E+00 
TL-209 LLD<1.22E+00 
LA-140 LLD<5.04E-01 
AL-26 LLD<4.46E-01 
MN-56 LLD<1.08E+00 
RB-88 LLD<2.79E+00 

--------------------
Total 4.31E+01 +- 3.34E+00 r 
Error Quotation at 1.00 Sigma 
LLD Confidence Level at 95.0% 

LLD<3.13E-01 
LLD<2.70E-01 
LLD<7.93E-01 
LLD<2.55E-01 
LLD<2.79E-01 

1.33E+00 +- 3.03E-01 
LLD<3.36E-01 
LLD<5.72E-01 

1. 03E+00 +- 2.69E-01 
LLD<2.68E+00 
LLD<4.45E-01 
LLD<3.55E-01 
LLD<3.57E-01 
LLD<3.48E-01 
LLD<3.01E-01 
LLD<1.00E+00 
LLD<2.39E-01 
LLD<4.46E-01 
LLD<2.74E-01 
LLD<1.99E+00 
LLD<2.97E-01 
LLD<3.28E-01 
LLD<3.53E-01 
LLD<3.14E-01 
LLD<3.37E-01 
LLD<1.64E+02 
LLD<2.22E-01 

1.49E+00 +- 4.17E-01 
LLD<2.88E+00 
LLD<4.32E+00 
LLD<7.90E-01 
LLD<4.99E-01 
LLD<6.41E-01 
LLD<1.13E+00 
LLD<5.40E-01 
LLD<1.26E+00 
LLD<1.64E+00 
LLD<7.81E-01 
LLD<5.02E-01 
LLD<3.65E-01 
LLD<4.24E-01 
LLD<4.36E-01 
LLD<2.40E-01 
LLD<1.66E+00 
LLD<6.69E-01 

2.28E+01 +- 2.54E+00 
LLD<3.96E+00 
LLD<1.22E+00 
LLD<5.04E-01 
LLD<4.46E-01 
LLD<1.08E+00 
LLD<2.79E+00 

--------------------
4.31E+01 +- 3.34E+00 



Results saved in File SD0113 

ALL PEAKS USED IN ANALYSIS 



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

* 
* 

GAMMA S P E C T R U M A N A L Y S I S * 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 08-MAR-96 11:32:28 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
_...-·:.J~ tiplet Analysis Performed . 

. , .... 
i{egular output. 
Analysis of Spectrum saved in Disk File SD0114 

Measured by: dlv 

Sample Description: G-8, Soil Composite 

Geometry Description: Capsule Type Marinelli Beaker 

Sample Size: 7.4800E+02 gm I Conversion Factor: 1.0000E+00 

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

COLLECT started on 08-MAR-96 at 11:17:49 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

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

Energy Calibration performed 08-MAR-96 
Efficiency Calibration performed 21-NOV-95 



hgtrw 

p E A K 
. .-

PK Centroid Energy FWHM 
channel keV keV 

1 477.35 238.37 1.4 
2 590.26 294.79 1.3 
3 1821.32 910.41 1.5 
4 2920.27 1460.60 2.5 

Error Quotation at 1.00 sigma 
Peak Confidence Level at 95.0% 

( 
\ 

08-MAR-96 11:32:28 

ANA L y s I S 

Backgnd Net Area Error Nuclides 
counts counts % 

93. 127. 15.1 PB-212 
22. 38. 24.1 PB-214 

3. 40. 17.2 AC-228 
8. 80. 12.9 K-40 



hgtrw 08-MAR-96 11:32:28 

~ 'ple: G-8, Soil Composite 
.a collected on 08-MAR-96 at 11:17:49 

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

R AD I 0 N U C L I D E ANA L Y S I S R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.30E+00 LLD<3.30E+00 
TH-234 LLD<2.39E+01 LLD<2.39E+01 
TH-230 LLD<2.02E+02 LLD<2.02E+02 
XE-133 LLD<1.53E+00 LLD<1.53E+00 
CD-109 LLD<1.17E+01 LLD<1.17E+01 
SCL-000 LLD<7.09E-01 LLD<7.09E-01 
C0-57 LLD<2.35E-01 LLD<2.35E-01 
PA-234 LLD<9.01E-01 LLD<9.01E-01 
CE-144 LLD<1.63E+00 LLD<1.63E+00 
TC-99M LLD<1.75E-01 LLD<1.75E-01 
U-235 LLD<1.63E+00 LLD<1.63E+00 
CE-141 LLD<4.06E-01 LLD<4.06E-01 
KR-85M LLD<2.40E-01 LLD<2.40E-01 
XE-131M LLD<8.44E+00 LLD<8.44E+00 

~:~i~~ LLD<1.13E+00 LLD<1.13E+00 
LLD<2.30E-01 LLD<2.30E-01 

.•. {.:.226 LLD<5.44E+00 LLD<5.44E+00 
BA-141 LLD<5.22E-01 LLD<5.22E-01 
KR-89 LLD<1.92E+00 LLD<1.92E+00 
TE-132 LLD<2.35E-01 LLD<2.35E-01 
XE-133M LLD<2.81E+00 LLD<2.81E+00 
TH-227 LLD<1.62E+00 LLD<1.62E+00 
PB-212 1.35E+00 +- 2.05E-01 1.35E+00 +- 2.05E-01 
RA-224 LLD<6.00E+00 LLD<6.00E+00 
XE-135 LLD<2.08E-01 LLD<2. 08E-0.1 
XE-138 LLD<7.60E-01 LLD<7.60E-01 
SE-75 LLD<3.67E-01 LLD<3.67E-01 
NP-239 LLD<1.38E+00 LLD<1.38E+00 
HG-203 LLD<2.40E-01 LLD<2.40E-01 
IR-192 LLD<2.72E-01 LLD<2.72E-01 
CR-51 LLD<2.24E+00 LLD<2.24E+00 
SCM-000 LLD<7.88E-01 LLD<7.88E-01 
BI-211 LLD<7.08E+00 LLD<7.08E+00 
PB-214 LLD<8.32E-01 LLD<8.32E-01 
BA-133 LLD<6.03E-01 LLD<6.03E-01 
I-131 LLD<2.53E-01 LLD<2.53E-01 
SN-113 LLD<3.36E-01 LLD<3.36E-01 
KR-87 LLD<4.58E-01 LLD<4.58E-01 
PB-211 LLD<9.50E+00 LLD<9.50E+00 
AU-198 LLD<2.64E-01 LLD<2.64E-01 

,-~-125 LLD<8.18E-01 LLD<8.18E-01 
·212 LLD<7.09E+01 LLD<7.09E+01 

\; 
LLD<2.25E+00 LLD<2.25E+00 .dE-7 

HF-181 LLD<2.81E-01 LLD<2.81E-01 
RU-103 LLD<2.01E-01 LLD<2.01E-01 
KR-85 LLD<7.14E+Ol LLD<7.14E+Ol 



SR-85 LLD<3.12E-Ol 
I-133 LLD<2.63E-01 

jj-71 -140 LLD<9.67E-01 
·· 1M LLD<2.92E-01 

... -207 LLD<2.22E-01 
TL-208 LLD<l.l9E+00 
SB-124 LLD<4.48E-01 
CS-134 LLD<5.44E-Ol 
BI-214 LLD<l.OSE+OO 
RU-106 LLD<2.00E+00 
LA-142 LLD<4.02E-01 
AG-llOM LLD<2.36E-Ol 
NB-97 LLD<2.38E-Ol 
CS-137 LLD<3.15E-01 
I-132 LLD<2.69E-Ol 
W-187 LLD<l.05E+00 
ZR-97 LLD<2.91E-Ol 
ZR-95 LLD<5.69E-01 
NB-95 LLD<3.40E-01 
TL-210 LLD<l.85E+00 
C0-58 LLD<3.61E-01 
CS-136 LLD<3.16E-Ol 
MN-54 LLD<2.88E-Ol 
C0-56 LLD<3.65E-01 
I-134 LLD<3.98E-01 
TL-207 LLD<2.84E+02 
Y-88 LLD<4.02E-01 
AC-228 2.52E+00 +- 4.36E-Ol 

,.~;~152 LLD<3.94E+00 
. j;i:234M LLD<2.61E+00 
"\~.R- 91 LLD<9.70E-01 

RB-89 LLD<8.17E-Ol 
FE-59 LLD<5.81E-01 
ZN-65 LLD<8.86E-Ol 
SC-46 LLD<4.41E-01 
TA-182 LLD<l.27E+00 
I-135 LLD<l.53E+00 
CL-39 LLD<9.67E-01 
NA-22 LLD<4.27E-01 
AR-41 LLD<2.86E-01 
C0-60 LLD<4.85E-Ol 
NA-24 LLD<3.91E-01 
SR-92 LLD<S.SSE-01 
SCH-000 LLD<2.07E+00 
CS-138 LLD<6.72E-01 
K-40 1.86E+01 +- 2.41E+00 
KR-88 LLD<2.85E+00 
TL-209 LLD<9.96E-01 
LA-140 LLD<3.48E-01 
AL-26 LLD<l.62E-01 
MN-56 LLD<l.l8E+00 
RB-88 LLD<l.77E+00 

--------------------
f!lotal 2.25E+01 +- 2.46E+00 

Error Quotation at 1.00 Sigma 
LLD Confidence Level at 95.0% 

LLD<3.12E-01 
LLD<2.63E-01 
LLD<9.67E-01 
LLD<2.92E-01 
LLD<2.22E-01 
LLD<l.l9E+00 
LLD<4.48E-01 
LLD<5.44E-01 
LLD<l.OSE+OO 
LLD<2.00E+00 
LLD<4.02E-01 
LLD<2.36E-01 
LLD<2.38E-01 
LLD<3.15E-01 
LLD<2.69E-01 
LLD<l.OSE+OO 
LLD<2.91E-01 
LLD<5.69E-01 
LLD<3.40E-01 
LLD<l.85E+00 
LLD<3.61E-01 
LLD<3.16E-01 
LLD<2.88E-01 
LLD<3.65E-01 
LLD<3.98E-01 
LLD<2.84E+02 
LLD<4.02E-01 

2.52E+00 +- 4.36E-Ol 
LLD<3.94E+00 
LLD<2.61E+00 
LLD<9.70E-Ol 
LLD<8.17E-01 
LLD<5.81E-01 
LLD<8.86E-Ol 
LLD<4.41E-01 
LLD<l.27E+00 
LLD<l.53E+00 
LLD<9.67E-01 
LLD<4.27E-01 
LLD<2.86E-01 
LLD<4.85E-Ol 
LLD<3.91E-01 
LLD<S.SSE-01 
LLD<2.07E+00 
LLD<6.72E-01 

1.86E+Ol +- 2.41E+00 
LLD<2.85E+00 
LLD<9.96E-01 
LLD<3.48E-01 
LLD<l.62E-01 
LLD<l.l8E+00 
LLD<l.77E+00 

--------------------
2.25E+Ol +- 2.46E+00 



Results saved in File SD0114 , 



PEAKS NOT USED IN ANALYSIS 

,-
troid Energy Net Area Error Gammas/sec 

__ .. mnel keV counts % 

590.26 294.79 38. 24.1 6.15E+00 
0:@ 



G--? 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* 
* 
* 

GAMMA S P E C T R U M A N A L Y S I S * 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 08-MAR-96 11:49:23 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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 . 
. ..-' 2; tiplet Analysis Performed. 

R·egular Output. 
Analysis of Spectrum saved in Disk File SD0115 
Measured by: dlv 

Sample Description: G-9, Soil Composite 
Geometry Description: Capsule Type Marinelli Beaker 
Sample Size: 7.4600E+02 gm I Conversion Factor: 1.0000E+00 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

COLLECT started on 08-MAR-96 at 11:34:27 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

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

Energy Calibration performed 08-MAR-96 
Efficiency Calibration performed 21-NOV-95 



r'" "Tfl 

p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 476.89 238.14 1.5 
2 589.88 294.60 1.6 
3 703.30 351.29 1.7 
4 1021.11 510.16 1.7 

5 1165.99 582.61 1.4 
6 1217.90 608.56 0.9 
7 2920.72 1460.83 4.8 

Error Quotation at 1.00 sigma 
Peak Confidence Level at 95.0% 

08-MAR-96 11:49:23 

AN A L y s I s 

Backgnd Net Area Error Nuclides 

counts counts % 

64. 125. 13.5 PB-212 
29. 38. 26.5 PB-214 
34. 60. 20.4 BI-211,PB-214 

8. 21. 31.1 TL-208,NA-22, 
ANN-RD 

10. 59. 15.6 TL-208 
7. 61. 14.6 XE-135,BI-214 
4. 72. 12.7 K-40 



hgtrw 08-MAR-96 11:49:23 
, 
· dle: G-9, Soil Composite 
'·.Liata collected on 08 -MAR- 96 at 11:34:27 
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 

,. :, .. ,,13 9 
\ -~~"13 9 

1<"<:' •' 

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 
.,.-T -198 

( . ·125 
'· .l. -212 

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

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<3.48E+00 LLD<3.48E+00 
LLD<2.42E+01 LLD<2.42E+01 
LLD<2.27E+02 LLD<2.27E+02 
LLD<1.62E+00 LLD<1.62E+00 
LLD<1.11E+01 LLD<1.11E+01 
LLD<6.55E-01 LLD<6.55E-01 
LLD<2.17E-01 LLD<2.17E-01 
LLD<9.60E-01 LLD<9.60E-01 
LLD<1.83E+00 LLD<1.83E+00 
LLD<1.86E-01 LLD<1.86E-01 
LLD<1.58E+00 LLD<1.58E+00 
LLD<3.52E-01 LLD<3.52E-01 
LLD<2.37E-01 LLD<2.37E-01 
LLD<8.23E+00 LLD<8.23E+00 
LLD<8.35E-01 LLD<8.35E-01 
LLD<1.70E-01 LLD<1.70E-01 
LLD<5.20E+00 LLD<5.20E+00 
LLD<S.SOE-01 LLD<S.SOE-01 
LLD<1.89E+00 LLD<1.89E+00 
LLD<2.60E-01 LLD<2.60E-01 
LLD<2.77E+00 LLD<2.77E+00 
LLD<1.68E+00 LLD<1.68E+00 

1.33E+00 +- 1.81E-01 1.33E+00 +- 1. 81E-01 
LLD<5.95E+00 LLD<5.95E+00 
LLD<2.04E-01 LLD<2.04E-01 
LLD<6.93E-01 LLD<6.93E-01 
LLD<3.23E-01 LLD<3.23E-01 
LLD<1.60E+00 LLD<1.60E+00 
LLD<2.67E-01 LLD<2.67E-01 
LLD<2.15E-01 LLD<2.15E-01 
LLD<1.97E+00 LLD<1.97E+00 
LLD<1.06E+00 LLD<1.06E+00 

1.07E+01 +- 2.18E+00 1.07E+01 +- 2.18E+00 
1.25E+00 +- 2.55E-01 1.25E+00 +- 2.55E-01 

LLD<6.80E-01 LLD<6.80E-01 
LLD<2.81E-01 LLD<2.81E-01 
LLD<3.43E-01 LLD<3.43E-01 
LLD<5.22E-01 LLD<5.22E-01 
LLD<1.13E+01 LLD<1.13E+01 
LLD<2.49E-01 . LLD<2.49E-01 
LLD<8.13E-01 LLD<8.13E-01 
LLD<6.85E+01 LLD<6.85E+01 
LLD<2.34E+00 LLD<2.34E+00 
LLD<3.04E-01 LLD<3.04E-01 
LLD<2.48E-01 LLD<2.48E-01 
LLD<6.23E+01 LLD<6.23E+01 



SR-85 LLD<2.73E-01 LLD<2.73E-01 
I-133 LLD<2.88E-01 LLD<2.88E-01 

. .B.l>-140 LLD<1.06E+00 LLD<1.06E+00 
1M LLD<2.55E-01 LLD<2.55E-01 

\ ""_ ... -207 LLD<2.33E-01 LLD<2.33E-01 
TL-208 2.04E+00 +- 3.18E-01 2.04E+00 +- 3.18E-01 
SB-124 LLD<3.21E-01 LLD<3.21E-01 
CS-134 LLD<6.98E-01 LLD<6.98E-01 
BI-214 1. 87E+00 +- 2.73E-01 1.87E+00 +- 2.73E-01 
RU-106 LLD<3.01E+00 LLD<3.01E+00 
LA-142 LLD<5.77E-01 LLD<5.77E-01 
AG-110M LLD<3.11E-01 LLD<3.11E-01 
NB-97 LLD<3.14E-01 LLD<3.14E-01 
CS-137 LLD<3.32E-01 LLD<3.32E-01 
I-132 LLD<2.82E-01 LLD<2.82E-01 
W-187 LLD<8.02E-01 LLD<8.02E-01 
ZR-97 LLD<2.73E-01 LLD<2.73E-01 
ZR-95 LLD<5.64E-01 LLD<5.64E-01 
NB-95 LLD<3.02E-01 LLD<3.02E-01 
TL-210 LLD<1.65E+00 LLD<1.65E+00 
C0-58 LLD<3.30E-01 LLD<3.30E-01 
CS-136 LLD<2.47E-01 LLD<2.47E-01 
MN-54 LLD<3.00E-01 LLD<3.00E-01 
C0-56 LLD<3.84E-01 LLD<3.84E-01 
I-134 LLD<4.34E-01 LLD<4.34E-01 
TL-207 LLD<2.68E+02 LLD<2.68E+02 
Y-88 LLD<3.78E-01 LLD<3.78E-01 
AC-228 LLD<1.84E+00 LLD<1.84E+00 

r:-:c.:,152 LLD<3.31E+00 LLD<3.31E+00 
, :;;234M LLD<3.71E+00 LLD<3.71E+00 
':;;;.R- 91 LLD<7.53E-01 LLD<7.53E-01 
RB-89 LLD<7.11E-01 LLD<7.11E-01 
FE-59 LLD<8.04E-01 LLD<8.04E-01 
ZN-65 LLD<9.92E-01 LLD<9.92E-01 
SC-46 LLD<4.55E-01 LLD<4.55E-01 
TA-182 LLD<1.33E+00 LLD<1.33E+00 
I-135 LLD<1.49E+00 LLD<1.49E+00 
CL-39 LLD<7.44E-01 LLD<7.44E-01 
NA-22 LLD<4.44E-01 LLD<4.44E-01 
AR-41 LLD<4.25E-01 LLD<4.25E-01 
C0-60 LLD<3.41E-01 LLD<3.41E-01 
NA-24 LLD<3.47E-01 LLD<3.47E-01 
SR-92 LLD<1.63E-01 LLD<1.63E-01 
SCH-000 LLD<1.64E+00 LLD<1.64E+00 
CS-138 LLD<6.86E-01 LLD<6.86E-01 
K-40 1.67E+01 +- 2.14E+00 1.67E+01 +- 2.14E+00 
KR-88 LLD<2.71E+00 LLD<2.71E+00 
TL-209 LLD<6.23E-01 LLD<6.23E-01 
LA-140 LLD<4.21E-01 LLD<4.21E-01 
AL-26 LLD<4.14E-01 LLD<4.14E-01 
MN-56 LLD<1.24E+00 LLD<1.24E+00 
RB-88 LLD<1.43E+00 LLD<l.43E+00 

-------------------- --------------------
('Total 

\ 

3.38E+01 +- 3.10E+00 3.38E+01 +- 3.10E+00 

Error Quotation at 1. 00 Sigma 
LLD Confidence Level at 95.0% 



Results saved in File SDOllS 

:..~;··~

... ~·t 
~-,.hr 



troid 
·~ \:.'fianne 1 

589.88 
OH~ 

PEAKS NOT USED IN ANALYSIS 

Energy Net Area Error Gammas/sec 
keV counts % 

294.60 38. 26.5 6.10E+00 



&- /0 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* 
* 
* 

GAMMA S P E C T R U M A N A L Y S I S * 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 08-MAR-96 12:08:07 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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 . 
. ~~tiplet Analysis Performed. 

· ~~e'gular Output. 
Analysis of Spectrum saved in Disk File SD0116 
Measured by: dlv 

Sample Description: G-10, Soil 
Geometry Description: Capsule 
Sample Size: 6.5700E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Composite 
Type Marinelli Beaker 

I Conversion Factor: 1.0000E+00 

COLLECT started on 08-MAR-96 at 11:51:00 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

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

Energy Calibration performed 08-MAR-96 
Efficiency Calibration performed 21-NOV-95 



hgtrw 

p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1C 476.91 238.15 1.1 
2C 483.70 241.54 1.1 
3 590.12 294.72 0.7 
4 702.95 351.12 1.2 
5 1020.98 510.09 1.9 

6 1164.97 582.09 1.3 
7C 1217.95 608.59 2.0 
8 2919.85 1460.39 1.2 

Error Quotation at 1.00 sigma 
Peak Confidence Level at 95.0% 

2 Multiplets processed. 

ANA L 

Backgnd 
counts 

39. 
35. 
17. 
18. 
18. 

13. 
12. 

4 . 

c - Multiplet Analysis converged normally 

08-MAR-96 12:08:07 

y s I s 

Net Area Error Nuclides 
counts % 

91. 20.4 PB-212 
26. 31.5 RA-224,PB-214 
60. 16.5 PB-214 
86. 13.2 BI-211,PB-214 
15. 51.6 TL-208,NA-22, 

ANN-RD 
35. 23.8 
56. 18.1 XE-135,BI-214 
71. 13.0 K-40 



hgtrw 08-MAR-96 12:08:07 

, ~le: G-10, Soil Composite 
~a collected on 08-MAR-96 at 11:51:00 
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

R AD I 0 N U C L I D E AN A L Y S I s R E P 0 R T 

Nuclide Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

AM-241 LLD<3.37E+00 LLD<3.37E+00 

TH-234 LLD<2.75E+01 LLD<2.75E+01 

TH-230 LLD<2.22E+02 LLD<2.22E+02 

XE-133 LLD<1.68E+00 LLD<1.68E+00 

CD-109 LLD<1.17E+01 LLD<1.17E+01 

SCL-000 LLD<7.63E-01 LLD<7.63E-01 

C0-57 LLD<2.53E-01 LLD<2.53E-01 

PA-234 LLD<9.49E-01 LLD<9.49E-01 

CE-144 LLD<1.89E+00 LLD<1.89E+00 

TC-99M LLD<2.12E-01 LLD<2.12E-01 

U-235 LLD<1.70E+00 LLD<1.70E+00 
CE-141 LLD<3.71E-01 LLD<3.71E-01 

KR-8SM LLD<2.71E-01 LLD<2.71E-01 
x~'t0'-131M LLD<9.25E+00 LLD<9.25E+00 

.,139 LLD<1.10E+00 LLD<1.10E+00 
\ ;,.~ 

~-139 LLD<2.24E-01 LLD<2.24E-01 

RA-226 LLD<5.79E+00 LLD<5.79E+00 

BA-141 LLD<6.06E-01 LLD<6.06E-01 
KR-89 LLD<2.61E+00 LLD<2.61E+00 
TE-132 LLD<2.33E-01 LLD<2.33E-01 
XE-133M LLD<3.04E+00 LLD<3.04E+00 
TH-227 LLD<2.02E+00 LLD<2.02E+00 
PB-212 1.10E+00 +- 2.25E-01 1.10E+00 +- 2. 2SE-·o1 

RA-224 3.54E+00 +- 1.12E+00 3.54E+00 +- 1.12E+00 

XE-135 LLD<2.65E-01 LLD<2.65E-01 
XE-138 LLD<7.81E-01 LLD<7.81E-01 
SE-75 LLD<3.20E-01 LLD<3.20E-01 

NP-239 LLD<1.56E+00 LLD<1.56E+00 

HG-203 LLD<3.08E-01 LLD<3.08E-01 

IR-192 LLD<2.66E-01 LLD<2.66E-01 

CR-51 LLD<2.23E+00 LLD<2.23E+00 

SCM-000 LLD<8.9SE-01 LLD<8.95E-01 
BI-211 1.74E+01 +- 2.30E+00 1.74E+01 +- 2.30E+OO 

PB-214 2.03E+00 +- 2.68E-01 2.03E+00 +- 2.68E-01 

BA-133 LLD<8.43E-01 LLD<8.43E-01 

I-131 LLD<3.20E-01 LLD<3.20E-01 

SN-113 LLD<3.65E-01 LLD<3.6SE-01 

KR-87 LLD<4.65E-01 LLD<4.65E-01 

PB-211 LLD<8.16E+00 LLD<8.16E+00 
~-198 LLD<2.53E-01 LLD<2.53E-01 

~-125 LLD<8.10E-01 LLD<8.10E-01 
-212 LLD<7.93E+01 LLD<7.93E+01 

BE-7 LLD<2.19E+00 LLD<2.19E+00 

HF-181 LLD<2.80E-01 LLD<2.80E-01 

RU-103 LLD<2.9SE-01 LLD<2.9SE-01 

KR-85 LLD<8.67E+01 LLD<8.67E+01 



SR-85 LLD<3.79E-01 
I-133 LLD<3.41E-01 
BA-140 LLD<l.08E+00 

'1M LLD<3.40E-01 
207 LLD<3.46E-01 

TL-208 LLD<1.22E+00 
SB-124 LLD<5.27E-01 
CS-134 LLD<6.97E-01 
BI-214 1.93E+00 +- 3.49E-Ol 
RU-106 LLD<3.18E+00 
LA-142 LLD<6.64E-01 
AG-llOM LLD<3.96E-Ol 
NB-97 LLD<3.99E-01 
CS-137 LLD<3.63E-Ol 
I-132 LLD<3.76E-01 
W-187 LLD<l.02E+00 
ZR-97 LLD<3.02E-01 
ZR-95 LLD<7.01E-01 
NB-95 LLD<3.97E-01 
TL-210 LLD<1.75E+00 
C0-58 LLD<3.21E-01 
CS-136 LLD<3.17E-01 
MN-54 LLD<4.80E-01 
C0-56 LLD<3.88E-01 
I-134 LLD<4.28E-01 
TL-207 LLD<1.87E+02 
Y-88 LLD<3.29E-01 
AC-228 LLD<1.83E+00 

.••• i-TL-:-152 LLD<4.32E+00 
/'52 34M LLD<3.79E+00 

...J~:..91 LLD<1.13E+00 
RB-89 LLD<7.61E-01 
FE-59 LLD<4.82E-01 
ZN-65 LLD<1.13E+00 
SC-46 LLD<5.09E-01 
TA-182 LLD<1.26E+00 
I-135 LLD<1.39E+00 
CL-39 LLD<7.72E-01 
NA-22 LLD<4.21E-01 
AR-41 LLD<3.83E-01 
C0-60 LLD<4.22E-01 
NA-24 LLD<2.72E-01 
SR-92 LLD<5.09E-01 
SCH-000 LLD<1.77E+00 
CS-138 LLD<4.07E-01 
K-40 1.88E+01 +- 2.46E+00 
KR-88 LLD<2.72E+00 
TL-209 LLD<1.i3E+00 
LA-140 LLD<5.67E-01 
AL-26 LLD<3.75E-01 
MN-56 LLD<1.41E+00 
RB-88 LLD<1.05E+00 

--------------------
Total 4.48E+01 +- 3.59E+00 

I" 

Error Quotation at 1.00 Sigma 
LLD Confidence Level at 95.0% 

LLD<3.79E-01 
LLD<3.41E-01 
LLD<l.08E+00 
LLD<3.40E-Ol 
LLD<3.46E-01 
LLD<1.22E+00 
LLD<5.27E-01 
LLD<6.97E-01 

1.93E+00 +- 3.49E-Ol 
LLD<3.18E+00 
LLD<6.64E-01 
LLD<3.96E-01 
LLD<3.99E-01 
LLD<3.63E-01 
LLD<3.76E-01 
LLD<l.02E+00 
LLD<3.02E-01 
LLD<7.01E-01 
LLD<3.97E-Ol 
LLD<1.75E+00 
LLD<3.21E-Ol 
LLD<3.17E-01 
LLD<4.80E-01 
LLD<3.88E-01 
LLD<4.28E-01 
LLD<1.87E+02 
LLD<3.29E-01 
LLD<1.83E+00 
LLD<4.32E+00 
LLD<3.79E+00 
LLD<1.13E+00 
LLD<7.61E-01 
LLD<4.82E-01 
LLD<1.13E+00 
LLD<5.09E-01 
LLD<1.26E+00 
LLD<1.39E+00 
LLD<7.72E-01 
LLD<4.21E-01 
LLD<3.83E-01 
LLD<4.22E-01 
LLD<2.72E-01 
LLD<5.09E-01 
LLD<1.77E+00 
LLD<4.07E-01 

1. 88E+01 +- 2.46E+OO 
LLD<2.72E+00 
LLD<1.13E+00 
LLD<5.67E-01 
LLD<3.75E-01 
LLD<1.41E+00 
LLD<1.05E+00 

--------------------
4.48E+01 +- 3.59E+00 



Results saved in File SD0116 

-"·~ .:: .... 



PEAKS NOT USED IN ANALYSIS 

.troid Energy Net Area Error Gammas/sec 
,~annel keV counts % 

590.12 294.72 60. 16.5 9.66E+00 
1020.98 510.09 15. 51.6 4.10E+00 
1164.97 582.09 35. 23.8 1.10E+01 

0:@ 



G--11 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* 

* 
* 

GAMMA S P E C T R U M A N A L Y S I S * 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 08-MAR-96 12:27:16 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 1.0 
Geometry Number: 1 

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 . 
.. ~-"',~:~~tiplet Analysis Performed . 

.. "J, • 

• < -· 

Regular Output. 
Analysis of Spectrum saved in Disk File SD0117 
Measured by: dlv 

Sample Description: G-11, Soil 
Geometry Description: Capsule 
Sample Size: 7.7600E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Composite 
Type Marinelli Beaker 

I Conversion Factor: 1.0000E+00 

COLLECT started on 08-MAR-96 at 12:00:00 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

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

Energy Calibration performed 08-MAR-96 
Efficiency Calibration performed 21-NOV-95 



hgtrw 

p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 476.84 238.12 1.3 
2 540.89 270.12 1. a· 
3 676.46 337.87 2.4 
4 703.30 351.29 1.2 
5 1021.21 510.21 1.5 

6 1164.88 582.05 1.5 
7 1218.17 608.69 1.8 
8 1821.65 910.57 2.4 
9 2920.71 1460.82 2.3 

Error Quotation at 1.00 sigma 
Peak Confidence Level at 95.0% 

,,..-: ... . ,.; ~:.··. 

08-MAR-96 12:27:16 

ANA L y s I s 

Backgnd Net Area Error Nuclides 
counts counts % 

68. 175. 10.8 PB-212 
21. 28. 31.3 
19. 46. 20.9 AC-228 
28. 78. 15.7 BI-211,PB-214 
14. 21. 34.6 TL-208,NA-22, 

ANN-RD 
16. 38. 23.6 

7 . 47. 16.9 XE-135,BI-214 
6. 33. 21.0 AC-228 

15. 83. 13.7 K-40 



hgtrw 08-MAR-96 12:27:16 
.,.-

)le: G-11, Soil Composite 
' ~~a collected on 08-MAR-96 at 12:00:00 
Decayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 

,r-:::-,139 
.. ;:139 

1£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 

tU-198 
125 

,,, ... -212 
BE-7 
HF-181 
RU-103 
KR-85 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<2.72E+00 LLD<2.72E+00 
LLD<2.57E+01 LLD<2.57E+01 
LLD<1.92E+02 LLD<1.92E+02 
LLD<1.54E+00 LLD<1.54E+00 
LLD<1.10E+01 LLD<1.10E+01 
LLD<7.09E-01 LLD<7.09E-01 
LLD<2.35E-01 LLD<2.35E-01 
LLD<8.69E-01 LLD<8.69E-01 
LLD<1.64E+00 LLD<1.64E+00 
LLD<1.86E-01 LLD<1.86E-01 
LLD<1.71E+00 LLD<1.71E+00 
LLD<3.17E-01 LLD<3.17E-01 
LLD<2.54E-01 LLD<2.54E-01 
LLD<8.35E+00 LLD<8.35E+00 
LLD<9.44E-01 LLD<9.44E-01 
LLD<1.92E-01 LLD<1.92E-01 
LLD<4.59E+00 LLD<4.59E+00 
LLD<4.66E-01 LLD<4.66E-01 
LLD<2.04E+00 LLD<2.04E+00 
LLD<2.00E-01 LLD<2.00E-01 
LLD<3.00E+00 LLD<3.00E+00 
LLD<1.67E+00 LLD<1.67E+00 

1.78E+00 +- 1.94E-01 1.78E+00 +- 1.94E-01 
LLD<6.44E+00 LLD<6.44E+00 
LLD<2.18E-01 LLD<2.18E-01 
LLD<8.09E-01 LLD<8.09E-01 
LLD<3.03E-01 LLD<3.03E-01 
LLD<1.39E+00 LLD<1.39E+00 
LLD<2.52E-01 LLD<2.52E-01 
LLD<2.29E-01 LLD<2.29E-01 
LLD<1.96E+00 LLD<1.96E+00 
LLD<9.63E-01 LLD<9.63E-01 

1.34E+01 +- 2.11E+00 1.34E+01 +- 2.11E+00 
1. 57E+00 +- 2.46E-01 1.57E+00 +- 2.46E-01 

LLD<6.93E-01 LLD<6.93E-01 
LLD<2.39E-01 LLD<2.39E-01 
LLD<3.05E-01 LLD<3.05E-01 
LLD<5.08E-01 LLD<5.08E-01 
LLD<9.58E+00 LLD<9.58E+00 
LLD<2.42E-01 LLD<2.42E-01 
LLD<6.80E-01 LLD<6.80E-01 
LLD<5.43E+01 LLD<5.43E+01 
LLD<2.13E+00 LLD<2.13E+00 
LLD<2.58E-01 LLD<2.58E-01 
LLD<2.29E-01 LLD<:2.29E-01 
LLD<7.15E+01 LLD<7.15E+01 



SR-85 LLD<3.13E-01 
I-133 LLD<2.47E-01 
~-140 LLD<9.32E-01 

1M LLD<3.44E-01 
... -207 LLD<2.90E-01 

TL-208 LLD<1.11E+00 
SB-124 LLD<3.18E-01 
CS-134 LLD<5.78E-01 
BI-214 1.39E+00 +- 2.35E-01 
RU-106 LLD<2.62E+00 
LA-142 LLD<5.87E-01 
AG-110M LLD<2.70E-01 
NB-97 LLD<2.72E-01 
CS-137 LLD<3.40E-01 
I-132 LLD<3.12E-01 
W-187 LLD<7.33E-01 
ZR-97 LLD<2.64E-01 
ZR-95 LLD<5.19E-01 
NB-95 LLD<3.08E-01 
TL-210 LLD<1.85E+00 
C0-58 LLD<3.27E-01 
CS-136 LLD<2.79E-01 
MN-54 LLD<2.60E-01 
C0-56 LLD<2.70E-01 
I-134 LLD<3.02E-01 
TL-207 LLD<2.74E+02 
Y-88 LLD<3.75E-01 
AC-228 2.01E+00 +- 4.22E-01 

-""~-:::-152 LLD<3.70E+00 
, t~:234M LLD<3.53E+00 
~-sR- 91 LLD<1.08E+00 

RB-89 LLD<8.83E-01 
FE-59 LLD<6.85E-01 
ZN-65 LLD<8.81E-01 
SC-46 LLD<4.08E-01 
TA-182 LLD<1.07E+00 
I-135 LLD<1.27E+00 
CL-39 LLD<8.56E-01 
NA-22 LLD<3.89E-01 
AR-41 LLD<4.25E-01 
C0-60 LLD<4.32E-01 
NA-24 LLD<3.54E-01 
SR-92 LLD<1.92E-01 
SCH-000 LLD<1.63E+00 
CS-138 LLD<4.13E-01 
K-40 1.85E+01 +- 2.56E+00 
KR-88 LLD<1.68E+00 
TL-209 LLD<1.09E+00 
LA-140 LLD<5.71E-01 
AL-26 LLD<2.86E-01 
MN-56 LLD<5.88E-01 
RB-88 LLD<8.86E-01 

--------------------
,_Total 3.87E+01 +- 3.36E+00 

Error Quotation at 1.00 Sigma 
LLD Confidence Level at 95.0% 

LLD<3.13E-01 
LLD<2.47E-01 
LLD<9.32E-01 
LLD<3.44E-01 
LLD<2.90E-01 
LLD<1.11E+00 
LLD<3.18E-01 
LLD<5.78E-01 

1. 39E+00 +- 2.35E-01 
LLD<2.62E+00 
LLD<5.87E-01 
LLD<2.70E-01 
LLD<2.72E-01 
LLD<3.40E-01 
LLD<3.12E-01 
LLD<7.33E-01 
LLD<2.64E-01 
LLD<5.19E-01 
LLD<3.08E-01 
LLD<1.85E+00 
LLD<3.27E-01 
LLD<2.79E-01 
LLD<2.60E-01 
LLD<2.70E-01 
LLD<3.02E-01 
LLD<2.74E+02 
LLD<3.75E-01 

2.01E+00 +- 4.22E-01 
LLD<3.70E+00 
LLD<3.53E+00 
LLD<1.08E+00 
LLD<8.83E-01 
LLD<6.85E-01 
LLD<8.81E-01 
LLD<4.08E-01 
LLD<1.07E+OO 
LLD<1.27E+00 
LLD<8.56E-01 
LLD<3.89E-01 
LLD<4.25E-01 
LLD<4.32E-01 
LLD<3.54E-01 
LLD<1.92E-01 
LLD<1.63E+00 
LLD<4.13E-01 

1.85E+01 +- 2.56E+00 
LLD<1.68E+OO 
LLD<1.09E+00 
LLD<5.71E-01 
LLD<2.86E-01 
LLD<5.88E-01 
LLD<8.86E-01 

--------------------
3.87E+01 +- 3.36E+00 



Results saved in File SD0117 , 

!f!!r:; .. , 



PEAKS NOT USED IN ANALYSIS 

1troid Energy Net Area Error Gammas/sec 
".,....,-iannel keV counts % 

540.89 270.12 28. 31.3 4.11E+00 
676.46 337.87 46. 20.9 8.28E+00 

10_21.21 510.21 21. 34.6 5.81E+00 
1164.88 582.05 38. 23.6 1.20E+01 

0:@ 



G-- I<.... 
J 

* 
* 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* GAMMA S P E C T R U M A N A L Y S I S * 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 08-MAR-96 12:48:28 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: 1 I 
Detector Number: 1 I 
Spectrum Size: 4096 channels. 
First channel for Search: 0 
Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
v. ;~: tiplet Analysis Performed. 

~~~gular Output. 
Analysis of Spectrum saved in Disk File SD0118 
Measured by: dlv 

Sample Description: G-12, Soil 
Geometry Description: Capsule 
Sample Size: 6.6600E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Composite 
Type Marinelli Beaker 

I Conversion Factor: 1.0000E+00 

COLLECT started on 08-MAR-96 at 12:29:14 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

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

Energy Calibration performed 08-MAR-96 
Efficiency Calibration performed 21-NOV-95 



hgtrw 

p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 476.80 238.09 1.3 
2 590.15 294.74 1.4 
3 704.09 351.68 2.4 
4 1323.17 661.20 1.0 
5 1720.40 859.91 1.5 
6 1822.00 910.74 0.9 
7C 2920.97 1460.95 2.1 

Error Quotation at 1.00 sigma 
Peak Confidence Level at 95.0% 

ANA L 

Backgnd 
counts 

60. 
26. 
12. 
12. 
1. 
3. 
2. 

c - Multiplet Analysis converged normally 

_,,,:r.·,.. 
,.-.f:• 

08-MAR-96 12:48:28 

y s I s 

Net Area Error Nuclides 
counts % 

137. 12.2 PB-212 
28. 33.6 PB-214 
82. 12.7 BI-211,PB-214 
37. 22.8 CS-137 

9. 38.3 TL-208,BI-212 
25. 22.3 AC-228 
98. 10.5 K-40 



hgtrw 08-MAR-96 12:48:28 

.r 1ple: G-12, Soil Composite 
, .a collected on 08-MAR-96 at 12:29:14 
''uecayed to 0. days, 0.0000 hours BEFORE the start of COLLECT. 

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
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 

,.C"T"1_125 
212 

"'"'.o.C- 7 
HF-181 
RU-103 
KR-85 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<3.23E+00 LLD<3.23E+00 
LLD<2.51E+01 LLD<2.51E+01 
LLD<2.37E+02 LLD<2.37E+02 
LLD<1.70E+00 LLD<1.70E+00 
LLD<1.09E+01 LLD<1.09E+01 
LLD<6.86E-01 LLD<6.86E-01 
LLD<2.28E-01 LLD<2.28E-01 
LLD<8.72E-01 LLD<8.72E-01 
LLD<1.99E+00 LLD<1.99E+00 
LLD<2.09E-01 LLD<2.09E-01 
LLD<1.71E+00 LLD<1.71E+00 
LLD<3.90E-01 LLD<3.90E-01 
LLD<2.09E-01 LLD<2.09E-01 
LLD<9.73E+00 LLD<9.73E+00 
LLD<1.04E+00 LLD<1.04E+00 
LLD<2.12E-01 LLD<2.12E-01 
LLD<5.22E+00 LLD<5.22E+00 
LLD<5.05E-01 LLD<5.05E-01 
LLD<2.19E+00 LLD<2.19E+00 
LLD<2.39E-01 LLD<2.39E-01 
LLD<3.16E+00 LLD<3.16E+00 
LLD<1.84E+00 LLD<1.84E+00 

1.63E+00 +- 2.01E-01 1.63E+00 +- 2.01E-01 
LLD<6.46E+00 LLD<6.46E+00 
LLD<2.13E-01 LLD<2.13E-01 
LLD<8.22E-01 LLD<8.22E-01 
LLD<3.49E-01 LLD<3.49E-01 
LLD<1.48E+00 LLD<1.48E+00 
LLD<2.62E-01 LLD<2.62E-01 
LLD<3.12E-01 LLD<3.12E-01 
LLD<2.27E+00 LLD<2.27E+00 
LLD<8.28E-01 LLD<8.28E-01 

1.65E+01 +- 2.10E+00 1.65E+01 +- 2.10E+00 
1.92E+00 +- 2.46E-01 1.92E+00 +- 2.46E-01 

LLD<7.87E-01 LLD<7.87E-01 
LLD<2.91E-01 LLD<2.91E-01 
LLD<3.40E-01 LLD<3.40E-01 
LLD<4.75E-01 LLD<4.75E-01 
LLD<1.26E+01 LLD<1.26E+01 
LLD<2.72E-01 LLD<2.72E-01 
LLD<8.33E-01 LLD<8.33E-01 
LLD<7.48E+01 LLD<7.48E+01 
LLD<2.74E+00 LLD<2.74E+00 
LLD<3.18E-01 LLD<3.18E-01 
LLD<2.61E-01 LLD<2.61E-01 
LLD<7.57E+01 LLD<7.57E+01 



SR-85 LLD<3.31E-01 
I-133 LLD<3.15E-01 
BA-140 LLD<1.22E+00 

#'91M LLD<3.24E-01 
. . 207 LLD<2.94E-01 

' . .u-208 LLD<1.17E+00 
SB-124 LLD<3.62E-01 
CS-134 LLD<5.59E-01 
BI-214 LLD<1.13E+00 
RU-106 LLD<2.71E+00 
LA-142 LLD<6.84E-01 
AG-110M LLD<6.10E-01 
NB-97 LLD<6.14E-01 
CS-137 5.91E-01 +- 1.35E-01 
I-132 LLD<4.21E-01 
W-187 LLD<9.05E-01 
ZR-97 LLD<3.02E-01 
ZR-95 LLD<5.23E-01 
NB-95 LLD<2.86E-01 
TL-210 LLD<1.72E+00 
C0-58 LLD<3.11E-01 
CS-136 LLD<2.84E-01 
MN-54 LLD<3.23E-01 
C0-56 LLD<3.77E-01 
I-134 LLD<4.41E-01 
TL-207 LLD<2.31E+02 
Y-88 LLD<3.76E-01 
AC-228 1.79E+00 +- 4.00E-01 
EU-152 LLD<4.10E+00 

.~A'M234M LLD<2.98E+00 
;;;;i'91 LLD<1.17E+00 

"·· .tr:B- a9 LLD<6.35E-01 
FE-59 LLD<4.99E-01 
ZN-65 LLD<1.02E+00 
SC-46 LLD<4.89E-01 
TA-182 LLD<1.36E+00 
I-135 LLD<1.96E+00 
CL-39 LLD<1.10E+00 
NA-22 LLD<4.44E-01 
AR-41 LLD<4.67E-01 
C0-60 LLD<2.82E-01 
NA-24 LLD<3.50E-01 
SR-92 LLD<2.24E-01 
SCH-000 LLD<1.26E+00 
CS-138 LLD<5.84E-01 
K-40 2.53E+01 +- 2.70E+00 
KR-88 LLD<4.23E+00 
TL-209 LLD<5.68E-01 
LA-140 LLD<4.71E-01 
AL-26 LLD<2.56E-Ol 
MN-56 LLD<1.39E+00 
RB-88 LLD<1.88E+00 

--------------------
Total 4.78E+01 +- 3.46E+00 ,. 
Error Quotation at 1.00 Sigma 
LLD Confidence Level at 95.0% 

LLD<3.31E-01 
LLD<3.15E-01 
LLD<1.22E+00 
LLD<3.24E-01 
LLD<2.94E-01 
LLD<1.17E+00 
LLD<3.62E-01 
LLD<5.59E-01 
LLD<1.13E+00 
LLD<2.71E+00 
LLD<6.84E-01 
LLD<6.10E-01 
LLD<6.14E-01 

5.91E-01 +- 1. 35E-01 
LLD<4.21E-01 
LLD<9.05E-01 
LLD<3.02E-01 
LLD<5.23E-01 
LLD<2.86E-01 
LLD<1.72E+00 
LLD<3.11E-01 
LLD<2.84E-01 
LLD<3.23E-01 
LLD<3.77E-01 
LLD<4.41E-01 
LLD<2.31E+02 
LLD<3.76E-01 

1.79E+00 +- 4.00E-01 
LLD<4.10E+00 
LLD<2.98E+00 
LLD<1.17E+00 
LLD<6.35E-01 
LLD<4.99E-01 
LLD<1.02E+00 
LLD<4.89E-01 
LLD<1.36E+00 
LLD<1.96E+00 
LLD<1.10E+00 
LLD<4.44E-01 
LLD<4.67E-01 
LLD<2.82E-01 
LLD<3.50E-01 
LLD<2.24E-01 
LLD<1.26E+00 
LLD<5.84E-01 

2.53E+01 +- 2.70E+00 
LLD<4.23E+00 
LLD<5.68E-01 
LLD<4.71E-01 
LLD<2.56E-Ol 
LLD<l.39E+00 
LLD<1.88E+00 

--------------------
4.78E+Ol +- 3.46E+00 



Results saved in File SD0118 

•,: 



PEAKS NOT USED IN ANALYSIS 

r- --,.troid Energy Net Area Error Gammas/sec 
.nnel keV counts % 

..... 
590.15 294.74 28. 33.6 4.43E+00 

1720.40 859.91 9 . 38.3 4.36E+00 
0:@ 

... _·. 



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

GAMMA S P E C T R U M 
* 

A N A L Y S I S * 
* 

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

CANBERRA SPECTRAN-AT V4.2a 

hgtrw 08-MAR-96 13:57:41 

A N A L Y S I S P A R A M E T E R S 

MCA Unit Number: I 
I 

Spectrum Size: 4096 channels. 
First channel for Search: 0 

Detector Number: 
1 
1 

Adaptive smoothing performed. 

ADC Unit Number: 
Geometry Number: 

1.0 
1 

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. 
l'::3l-q tiplet Analysis Performed. 

·-·:;:~.~ 
,,-:. 

··.*~ular Output. 
Analysis of Spectrum saved in Disk File SD0119 
Measured by: dlv 

Sample Description: G-13, Soil 
Geometry Description: Capsule 
Sample Size: 7.7600E+02 gm 
Standard Size: 8.8840E+02 gm 
Analysis Library file: ANLOOO 

Composite 
Type Marinelli Beaker 

I Conversion Factor: 1.0000E+OO 

COLLECT started on 08-MAR-96 at 13:28:42 

COLLECT Live Time: 
Real Time: 
Dead Time: 

600. seconds 
601. seconds 
0.17 % 

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

Energy Calibration performed 08-MAR-96 
Efficiency Calibration performed 21-NOV-95 

... ./ 



hgtrw 
__. 

p E A K 

PK Centroid Energy FWHM 
channel keV keV 

1 476.33 237.86 1.5 
2 589.51 294.42 2.5 
3 703.24 351.26 1.1 
4 1165.29 582.25 2.3 
5 1217.29 608.26 2.5 
6 1820.62 910.06 2.0 
7 2919.21 1460.07 2.0 

Error Quotation at 1.00 sigma 
Peak Confidence Level at 95.0% 

08-MAR-96 13:57:41 

AN A L y s I s 

Backgnd Net Area Error Nuclides 
counts counts % 

84. 103. 17.4 PB-212 
19. 49. 20.0 PB-214 
21. 72. 15.7 BI-211,PB-214 
10. 35. 21.6 TL-208 

8 . 41. 19.1 XE-135 
9. 23. 31.1 
4. 76. 12.5 K-40 



hgtrw 08-MAR-96 13:57:41 

~ ~ple: G-13, Soil Composite 
.a collected on 08-MAR-96 at 13:28:42 

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

Nuclide 

AM-241 
TH-234 
TH-230 
XE-133 
CD-109 
SCL-000 
C0-57 
PA-234 
CE-144 
TC-99M 
U-235 
CE-141 
KR-85M 
XE-131M 
B~-139 

,,:";:139 
I"'2 2 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 
AU-198 

~r-·125 
,. 212 

HF-181 
RU-103 
KR-85 

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T 

Activity Concentration in pCi /gm 
Decay 

Measured Error corrected Error 

LLD<2.60E+00 
LLD<2.05E+01 
LLD<1.84E+02 
LLD<1.58E+00 
LLD<1.06E+01 
LLD<6.68E-01 
LLD<2.22E-01 
LLD<8.55E-01 
LLD<1.65E+00 
LLD<1.82E-01 
LLD<1.53E+00 
LLD<3.66E-01 
LLD<2.33E-01 
LLD<7.44E+00 
LLD<8.97E-01 
LLD<1.82E-01 
LLD<5.15E+00 
LLD<4.41E-01 
LLD<2.23E+00 
LLD<2.08E-01 
LLD<3.05E+00 

3.10E+00 +-
1. 06E+00 +

LLD<6.59E+00 
LLD<1.94E-01 
LLD<7.39E-01 
LLD<3.05E-01 
LLD<1.26E+00 
LLD<2.50E-01 
LLD<2.26E-01 
LLD<1.99E+00 
LLD<7.77E-01 

1.23E+01 +-
1.44E+00 +

LLD<6.07E-01 
LLD<2.13E-01 
LLD<3.20E-01 
LLD<4.67E-01 
LLD<8.12E+00 
LLD<2.30E-01 
LLD<7.57E-01 
LLD<6.38E+01 
LLD<2.21E+00 
LLD<2.42E-01 
LLD<2.29E-01 
LLD<6.68E+01 

LLD<2.60E+00 
LLD<2.05E+01 
LLD<1.84E+02 
LLD<1.58E+00 
LLD<1.06E+01 
LLD<6.68E-01 
LLD<2.22E-01 
LLD<8.55E-01 
LLD<1.65E+00 
LLD<1.82E-01 
LLD<1.53E+00 
LLD<3.66E-01 
LLD<2.33E-01 
LLD<7.44E+00 
LLD<8.97E-01 
LLD<1.82E-01 
LLD<5.15E+OO 
LLD<4.41E-01 
LLD<2.23E+00 
LLD<2.08E-01 
LLD<3.05E+00 

5.43E-01 3.10E+00 +-
1.85E-01 1.06E+00 +-

LLD<6.59E+00 
LLD<1.94E-01 
LLD<7.39E-01 
LLD<3.05E-01 
LLD<1.26E+00 
LLD<2.50E-01 
LLD<2.26E-01 
LLD<1.99E+00 
LLD<7.77E-01 

1.94E+00 1.23E+01 +-
2.26E-01 1.44E+00 +-

LLD<6.07E-01 
LLD<2.13E-01 
LLD<3.20E-01 
LLD<4.67E-01 
LLD<8.12E+00 
LLD<2.30E-Ol 
LLD<7.57E-01 
LLD<6.38E+Ol 
LLD<2.21E+00 
LLD<2.42E-01 
LLD<2.29E-01 
LLD<6.68E+Ol 

5.43E-01 
1.85E-01 

1.94E+00 
2.26E-01 



SR-85 
I-133 
BA-140 

1M 
1,~-207 

TL-208 
SB-124 
CS-134 
BI-214 
RU-106 
LA-142 
AG-llOM 
NB-97 
CS-137 
I-132 
W-187 
ZR-97 
ZR-95 
NB-95 
TL-210 
C0-58 
CS-136 
MN-54 
C0-56 
I-134 
TL-207 
Y-88 
AC-228 
iil', .. ~~i': 152 

~';."234M 

LLD<2.92E-01 
LLD<2.42E-01 
LLD<9.56E-01 
LLD<2.45E-01 
LLD<2.37E-01 
LLD<9.71E-01 
LLD<3.16E-01 
LLD<5.10E-01 
LLD<8.87E-01 
LLD<2.31E+00 
LLD<5.44E-01 
LLD<3.02E-01 
LLD<3.04E-01 
LLD<3.51E-01 
LLD<2.90E-01 
LLD<l.OlE+OO 
LLD<3.16E-01 
LLD<5.72E-01 
LLD<3.78E-01 
LLD<1.56E+00 
LLD<2.61E-01 
LLD<2.85E-01 
LLD<3.68E-01 
LLD<3.19E-01 
LLD<3.78E-01 
LLD<2.25E+02 
LLD<3.20E-01 
LLD<1.60E+00 
LLD<3.52E+00 
LLD<4.12E+00 
LLD<1.08E+00 
LLD<6.02E-01 
LLD<5.81E-01 
LLD<8.13E-01 
LLD<5.23E-01 
LLD<1.27E+00 
LLD<1.53E+00 
LLD<8.07E-01 
LLD<4.54E-01 
LLD<3.35E-01 
LLD<2.50E-01 
LLD<3.73E-01 
LLD<2.73E-01 
LLD<1.31E+00 
LLD<4.13E-01 

LLD<2.92E-Ol 
LLD<2.42E-01 
LLD<9.56E-01 
LLD<2.45E-01 
LLD<2.37E-Ol 
LLD<9.71E-01 
LLD<3.16E-01 
LLD<5.10E-Ol 
LLD<8.87E-01 
LLD<2.31E+00 
LLD<5.44E-01 
LLD<3.02E-01 
LLD<3.04E-Ol 
LLD<3.51E-01 
LLD<2.90E-01 
LLD<l.01E+00 
LLD<3.16E-01 
LLD<5.72E-01 
LLD<3.78E-01 
LLD<1.56E+00 
LLD<2.61E-01 
LLD<2.85E-01 
LLD<3.68E-01 
LLD<3.19E-01 
LLD<3.78E-01 
LLD<2.25E+02 
LLD<3.20E-01 
LLD<1.60E+00 
LLD<3.52E+00 
LLD<4.12E+00 
LLD<l.08E+00 
LLD<6.02E-01 
LLD<5.81E-01 
LLD<8.13E-Ol 
LLD<5.23E-Ol 
LLD<1.27E+00 
LLD<1.53E+00 
LLD<8.07E-Ol 
LLD<4.54E-01 
LLD<3.35E-01 
LLD<2.50E-01 
LLD<3.73E-Ol 
LLD<2.73E-01 
LLD<1.31E+00 
LLD<4.13E-01 

'~-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 

1.70E+01 +
LLD<3.23E+00 
LLD<1.38E+00 
LLD<1.91E;...Ol 
LLD<1.57E-01 
LLD<5.88E-01 
LLD<4.00E-01 

2.15E+00 1.70E+01 +- 2.15E+00 

Total 3.49E+01 +- 2.96E+OO 

( 

Error Quotation at 1.00 Sigma 
LLD Confidence Level at 95.0% 

LLD<3.23E+00 
LLD<1.38E+00 
LLD<1.91E-Ol 
LLD<1.57E-Ol 
LLD<5.88E-01 
LLD<4.00E-01 

3.49E+01 +- 2.96E+00 



Results saved in File SD0119 



PEAKS NOT USED IN ANALYSIS 

troid Energy Net Area Error Gammas/sec ,, 
v..:.nannel keV counts % 

589.51 294.42 49. 20.0 7.89E+00 
1165.29 582.25 35. 21.6 1.11E+01 
1217.29 608.26 41. 19.1 1.33E+01 
1820.62 910.06 23. 31.1 1.09E+01 

0:@ 
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APPENDIX L 

ASBESTOS, RCRA METAL AND VOC RESULTS FOR THE VERIFICATION 
SURVEY 



_ ......... ..........,_. --
•......,~\_._, .._J .. 

. A\,j,i:.\~Y"TiCA.L 
~ABORATORIES 
7300 Jefferson. N.E. • Albuquerque. New Mexico 87109 • (505) 345-8964 • FAX (505) 345-7259 
3332 Wedgewood. E-5 • El Paso. Texas 79925 • (915) 593-6000 • FAX (915) 593-7820 

Report Generated: 
March 25, 1996 12:50 

SENT NES I INC. 
TO: 3500 TRINITY DR. 

SUITE C-5 

CERTIFICATE OF ANALYSIS 
RESULTS BY SAMPLE 

WORKORDER # 9603072 
WORK ID TA-9 MDAM 
CLIENT CODE NES01 

LOS ALAMOS, NM 87544 
ATTN: DEBORAH O'CONNELL 

DATE RECEIVED 03111196 

LabiD:9603072-01A 
Sample ID: G1 COMPOSITE 

TEST I METHOD 

CVAA Hg XT/5W846 7471 
MERCURY (CVAA)/5W846 7471 

Mercurv 
Metai(ICP) DIG /SW846 3050 
PCBs XT/5W846 3520 
PCBs/5W846 8080A 

PCB-1016 
~7~·1221 

. ·-1232 
> ,,c,.>'jj-1242 

PCB-1248 
PCB-1254 
PCB-1260 

RCRA METAL5-ICP/5W846 6010 
Silver. Ag 
Arsemc. As 
Barium. Ba 
Cadmium. Cd 
Chromium. Cr 
Lead. Pb 
Selenium. 5e 

Lab ID: 9603072-02A 
Sample ID: G2 COMPOSITE 

TEST I METHOD 

CVAA Hg XT/5W846 7471 
MERCURY (CV AA)/5W846 7471 

Mercury 
Metai(ICP) DIG /5W846 3050 
PCBs XT /SW846 3520 
PCBs/5W846 8080A 

PCB-1016 
PCB-1221 
PCB-1232 

,.._":B-1242 
,..- ~-1248 

J-1254 
·• ?CB-1260 

Member: Amerocan Council of 
lndtocndcnr Laborarortes. Inc. 

RESULT 

03/l3/96 

ND 
03/12/96 
03/14/96 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

1.6 
ND 
233 

0.57 
11.1 
35.4 
ND 

RESULT 

03113/96 

ND 
03/12/96 
03/14/96 

ND 
ND 
ND 
ND 
ND 
ND 

0.010 

Collected: 03108196 12:00:00 
Matrix: SOIL 

UNITS LIMIT D F DATE 
ANAL 

N/A 

mg/Kg 0.15 1.0 03/13/96 
N/A 
N/A 

mg/Kg 0.0030 1.0 03/15/96 
mg/Kg 0.0030 1.0 03/15/96 
mg/Kg 0.0030 1.0 03/15/96 
mg/Kg 0.0030 1.0 03/15/96 
mg/Kg 0.0030 1.0 03/15/96 
mg/Kg 0.0030 1.0 03/15/96 
mg/Kg 0.0030 1.0 03/15/96 

mg/Kg 1.0 1.0 03/12/96 
mg/Kg 3.0 1.0 03/12/96 
mg/Kg 0.50 1.0 03/12/96 
mg/Kg 0.20 1.0 03/12/96 
mg/Kg 1.0 1.0 03/12/96 
mg/Kg 2.0 1.0 03/12/96 
mg/Kg 2.5 1.0 03/12/96 

Collected: 03108196 12:00:00 
Matrix: SOIL 

UNITS LIMIT D F DATE 
ANAL 

NIA 

mg/Kg 0.15 1.0 03/13/96 
N!A 
N/A 

mg/Kg 0.0030 1.0 03/15/96 
. mg/Kg 0.0030 1.0 03/15/96 

mg/Kg 0.0030 1.0 03/15/96 
mg/Kg 0.0030 1.0 03/15/96 
mg/Kg 0.0030 1.0 03/15/96 
mg/Kg 0.0030 1.0 03/15/96 
mg/Kg 0.0030 1.0 03/15/96 

ltP-"'nDII("TtON OP' ntiS lt~T IN LaSS THAN PtJLL IU!QlJIIlPA" TH2 WIUTT'2N C'ON~E.l'IIT 0P AAL 
TJU~ RF.I"C')RT MAY su·r BE U~F.D IN ANY MANNF.It RY THE C"I.IF.HT Olt ANY artt&ll. TlfllltD PAitTY TO C'l...AIM 

PltOOUl'T ENUOit"iEMF.NT BY TH.E NATIONAL LA80RATOilY VOLUNTARY AC:Cil£OirATION raOOilAM. 

Page:1 

BATCH ID 

5CV94 

5PCB124 
5PCB124 
5PCB124 
5PCB124 
5PCB124 
5PCB124 
5PCB124 

56-5 
56-5 
56-5 
56-5 
56-5 
56-5 
56-5 

BATCH ID 

5CV94 



Page:2 

"" JID: 9603072-02A Collected: 03/08/96 12:00:00 , ,, vdmple ID: G2 COMPOSITE Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

RCRA METALS-ICP/SW846 6010 
Silver. Ag ND mg/Kg 1.0 1.0 03/12/96 S6-5 Arsenic. As ND mg/Kg 3.0 1.0 03/12/96 S6-5 Banum. Ba 137 mg/Kg 0.50 1.0 03/12/96 S6-5 Calim1um. CJ 0.35 mg/Kg 0.20 1.0 03/12/96 S6-5 Cluom1um. Cr 7.3 mg/Kg 1.0 1.0 03/12/96 S6-5 Leal!. Pb 21.8 mg/Kg 2.0 1.0 03/12/96 S6-5 Selenium. Se ND mg/Kg 2 . .5 1.0 03/12/96 S6-5 

LabiD:9603072-03A Collected: 03/08/96 12:00:00 
Sample ID: G3 COMPOSITE Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

CVAA Hg XT/SW846 7471 03/13/96 N/A 
MERCURY (CVAA)/SW846 7471 

Mercury ND mg/Kg 0.15 1.0 03/13/96 SCV94 Metal(ICP) DIG /SW846 3050 03/12/96 NIA 
PCBs XT /SW846 3520 03/14/96 N/A 
PCBs/SW846 8080A 

P,CB-1016 ND mg/Kg 0.0030 1.0 03/19/96 SPCB124 ~· ":-1-1221 ND mg/Kg 0.0030 1.0 03/19/96 SPCB124 
.~.J-1232 NO mg/Kg 0.0030 1.0 03/19/96 SPCB124 r'tB-1242 NO mg/Kg 0.0030 1.0 03/19/96 SPCB124 PCB-1248 0.008 mg/Kg 0.0030 1.0 03/19/96 SPCB124 

PCB-1254 0.012 mg/Kg 0.0030 1.0 03/19/96 SPCB124 
PCB-1260 0.008 mg/Kg 0.0030 1.0 03/19/96 SPCB124 RCRA METALS-ICP/SW846 6010 
Silver. Ag ND mg/Kg 1.0 1.0 03/12/96 S6-5 Arsenic. As ND mg/Kg 3.0 1.0 03/12/96 S6-5 Barium. Ba 146 mg/Kg 0.50 1.0 03/12/96 S6-5 Cadmium. Cd 0.55 mg/Kg 0.20 1.0 03/12/96 S6-5 Chromium. Cr 7.6 mg/Kg 1.0 1.0 03/12/96 S6-5 Lead. Pb 21.5 mg/Kg 2.0 1.0 03/12/96 S6-5 Selenium. Se NO mg/Kg 2.5 1.0 03/12/96 S6-5 

LabiD:9603072-04A Collected: 03108196 12:00:00 
Sample ID: G4 COMPOSITE Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

CVAA Hg XT/SW846 7471 
MERCURY (CVAA)/SW846 7471 

03/13/96 N/A 

Mercury ND mg/Kg 0.15 1.0 03/13/96 SCV94 
Metai(ICP) DIG /SW846 3050 03/12/96 N/A 
PCBs XT/SW846 3520 03/14/96 N/A 
PCBs/SW846 8080A 

PCB-1016 NO mg/Kg 0.0030 1.0 03/19/96 SPCBI24 
PCB-1221 NO mg/Kg 0.0030 1.0 03/19/96 SPCB124 
PCB-1232 ND mg/Kg 0.0030 1.0 03/19/96 SPCBI24 

l' -~-1242 ND mg/Kg 0.0030 1.0 03/19/96 SPCB124 
1-1248 0.064 mg/Kg 0.0030 1.0 03/19/96 SPCB124 .,, --8-1254 ND mg/Kg 0.0030 1.0 03/19/96 SPCB124 

PCB-1260 ND mg/Kg 0.0030 1.0 03/19/96 SPCB124 



Page:3 , 
ID:9603072-04A Collected: 03108196 12:00:00 

'~:.;dmple ID: G4 COMPOSITE Matrix: soIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

RCRA METALS-ICP/SW846 6010 
Silv~:r. Ag ND mg/Kg 1.0 1.0 03/12/96 56-5 
Ars~:nic. As ND mg/Kg 3.0 1.0 03/12/96 S6-5 
Barium. Ba 157 mg/Kg 0.50 1.0 03/12/96 56-5 
CaJmium. Cd 0.33 mg/Kg 0.20 1.0 03/12/96 56-5 
Chromium. Cr 9.4 mg/Kg 1.0 1.0 03/12/96 56-5 
L~:ad. Pb 20.7 mg/Kg 2.0 1.0 03/12/96 56-5 
Sd~:n1um. S~: ND mg/Kg 2.5 1.0 03/12/96 S6-5 

LabiD:9603072-05A Collected: 03108196 12:00:00 
Sample ID: GS COMPOSITE Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

CVAA Hg XT/5W846 7471 03/13/96 N/A 
MERCURY (CVAA)/5W846 7471 

Mercury ND mg/Kg 0.15 1.0 03/13/96 5CV94 
Meta1(1CP) DIG /5W846 3050 03/12/96 NIA 
PCBs XT/5W846 3520 03/14/96 N/A 
PCBs/5W846 8080A 

-~-~:~~~ 
ND mg/Kg 0.0030 1.0 03/19/96 SPCB124 
ND mg/Kg 0.0030 1.0 03/19/96 SPCB124 

".:~1232 ND mg/Kg 0.0030 1.0 03/19/96 5PCB124 
f'CB-1242 ND mg/Kg 0.0030 1.0 03/19/96 SPCB124 
PCB-1248 0.005 mg/Kg 0.0030 1.0 03/19/96 SPCB124 
PCB-1254 0.030 mg/Kg 0.0030 1.0 03/19/96 5PCB124 
PCB-1260 0.017 mg/Kg 0.0030 1.0 03/19/96 5PCB124 

RCRA METALS-ICP/SW846 6010 
Silv~:r. Ag 1.7 mg/Kg 1.0 1.0 03/12/96 S6-5 
Ars~:nic. As ND mg/Kg 3.0 1.0 03/12/96 56-5 
Barium. Ba 185 mg/Kg 0.50 1.0 03/12/96 56-5 
Cadmium. Cd 0.58 mg/Kg 0.20 1.0 03/12/96 56-5 
Chromium, Cr 10.8 mg/Kg 1.0 1.0 03/12/96 56-5 
L~:ad. Pb 40.2 mg/Kg 2.0 1.0 03/12/96 S6-5 
5d~:nium. 5e ND mg/Kg 2.5 1.0 03/12/96 56-5 

LabiD:9603072-06A Collected: 03108196 12:00:00 
Sample ID: G6 COMPOSITE Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

CVAA Hg XT/SW846 7471 03/13/96 N/A 
MERCURY (CVAA)/5W846 7471 
M~:rcury ND mg/Kg 0.15 1.0 03/13/96 5CV94 

Meta1(1CP) DIG /SW846 3050 03/12/96 N!A 
PCBs XT /SW846 3520 03/14/96 N/A 
PCBs/5W846 8080A 

PCB-1016 ND mg/Kg 0.0030 1.0 03/19/96 SPCB124 
PCB-1221 ND mg/Kg 0.0030 1.0 03/19/96 5PCB124 

,CB-1232 ND mg/Kg 0.0030 1.0 03/19/96 5PCB124 
1-1242 ND mg/Kg 0.0030 1.0 03/19/96 5PCB124 
.-1248 ND mg/Kg 0.0030 1.0 03/19/96 5PCB124 

. ~..-B-1254 ND mg/Kg 0.0030 1.0 03/19/96 SPCB124 
PCB-1260 ND mg/Kg 0.0030 1.0 03/19/96 SPCB124 



Page:4 

liD:9603072-06A Collected: 03108196 12:00:00 
"'"mple ID: G6 COMPOSITE Matrix: soIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

RCRA METAL5-ICP/5W846 6010 
Silve::r. AI! 3.3 mg/Kg 1.0 1.0 03/12/96 56-5 
Arse::nic. As ND mg/Kg 3.0 1.0 03/12/96 S6-5 
Banum. Ba 188 mg/Kg 0.50 1.0 03112196 56-5 
CaJmium. Cd 0.77 mg/Kg 0.20 1.0 03/12/96 S6-5 
Chrormum. Cr 10.5 mg/Kg 1.0 1.0 03/12/96 S6-5 
Lt:aJ. Pb 31.7 mg/Kg 2.0 1.0 03/12/96 S6-5 
St:lt:mum. St: ND mg/Kg 2.5 1.0 03/12/96 S6-5 

LabiD:9603072-07A Collected: 03108196 12:00:00 
Sample ID: G 7 COMPOSITE Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

CVAA Hg XT/5W846 7471 03!13/96 NIA 
MERCURY (CV AA)/5W846 7471 

Me::rcury ND mg/Kg 0.15 1.0 03/13/96 5CV94 
Me::taliiCP) DIG /5W846 3050 03/12/96 N/A 
PCBs XT/5W846 3520 03114/96 N/A 
PCBs/5W846 8080A 

PCB-1016 ND mg/Kg 0.0030 1.0 03/19/96 5PCB124 
-~~~6-1221 ND mg/Kg 0.0030 1.0 03/19/96 SPCB124 

:;3-1232 ND mg/Kg 0.0030 1.0 03/19/96 SPCB124 
; CB-1242 ND mg/Kg 0.0030 1.0 03/19/96 SPCB124 
PCB-1248 0.003 mg/Kg 0.0030 1.0 03/19/96 5PCB124 
PCB-1254 0.014 mg/Kg 0.0030 1.0 03/19/96 5PCB124 
PCB-1260 0.010 mg/Kg 0.0030 1.0 03/19/96 5PCB124 

RCRA METAL5-ICP/5W846 6010 
Silver. Ag 10.4 mg/Kg 1.0 1.0 03/12/96 56-5 
Arsenic. As ND mg/Kg 3.0 1.0 03/12/96 56-5 
Barium. Ba 182 mg/Kg 0.50 1.0 03/12/96 56-5 
Cadmium. Cd 3.14 mg/Kg 0.20 1.0 03/12/96 56-5 
Chromium. Cr 10.5 mg/Kg 1.0 1.0 03/12/96 56-5 
Lead. Pb 31.3 mg/Kg 2.0 1.0 03/12/96 56-5 
Sdenium. Se ND mg/Kg 2.5 1.0 03/12/96 56-5 

LabiD:9603072-08A Collected: 03108196 12:00:00 
Sample ID: G8 COMPOSITE Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

CVAA Hg XT/SW846 7471 03/13/96 N!A 
MERCURY (CVAA)/5W846 7471 

Me::rcury ND mg/Kg 0.15 1.0 03/13/96 SCV94 
Me::tal(ICP) DIG /5W846 3050 03/12/96 N!A 
PCBs XT/5W846 3520 03/14/96 N/A 
PCBs/SW846 8080A 

PCB-1016 NO mg/Kg 0.0030 1.0 03/19/96 SPCB124 
PCB-1221 ND mg/Kg 0.0030 1.0 03/19/96 5PCB124 
PCB-1232 NO mg/Kg 0.0030 1.0 03/19/96 5PCB124 

,- ~"B-1242 NO mg/Kg 0.0030 1.0 03/19/96 5PCB124 
' 3-1248 0.006 mg/Kg 0.0030 1.0 03/19/96 SPCB124 

_B-1254 0.029 mg/Kg 0.0030 1.0 03/19/96 SPCB124 
PCB-1260 ND mg/Kg 0.0030 1.0 03/19/96 SPCB124 



Page: 5 , 
ID:9603072-08A Collected: 03/08/96 12:00:00 

...• aple ID: G8 COMPOSITE Matrix: SOIL 

TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

RCRA METAL5-ICP/5W846 6010 
S1lvt:r. AI! ND mg/Kg 1.0 1.0 03/12/96 56-5 
Arst:nic. As ND mg/Kg 3.0 1.0 03/12/96 56-5 
Barium. Ba 168 mg/Kg 0.50 1.0 03/12/96 56-5 
Cadmium. Cd 0.26 mg/Kg 0.20 1.0 03/12/96 56-5 
Chromium. Cr 9.9 mg/Kg 1.0 1.0 03/12/96 56-5 
Lo::ad. Pb 20.8 mg/Kg 2.0 1.0 03/12/96 56-5 
Sdt:nium. St: ND mg/Kg 2.5 1.0 03/12/96 56-5 

LabiD:9603072-09A Collected: 03/08/96 12:00:00 
Sample ID: G 9 COMPOSITE Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

CVAA Hg XT/5W846 7471 03/13/96 N/A 
MERCURY (CVAA)/5W846 7471 

Mt:rcury ND mg/Kg 0.15 1.0 03/13/96 5CV94 
Mt:tai(ICP) DIG /5W846 3050 03/12/96 NIA 
PCBs XT/5W846 3520 03/14/96 NIA 
PCBs/5W846 8080A 
~B-1016 ND mg/Kg 0.0030 1.0 03/16/96 5PCB124 

:.3-1221 ND mg/Kg 0.0030 1.0 03/16/96 5PCB124 
'·1232 ND mg/Kg 0.0030 1.0 03/16/96 5PCB124 

~.-,-! 

. ..:_j-1242 ND mg/Kg 0.0030 1.0 03/16/96 5PCB124 
PCB-1248 ND mg/Kg 0.0030 1.0 03/16/96 5PCB124 
PCB-1254 ND mg/Kg 0.0030 1.0 03/16/96 5PCB124 
PCB-1260 ND mg/Kg 0.0030 1.0 03/16/96 5PCB124 

RCRA METAL5-ICP/5W846 6010 
Silvt:r. Ag ND mg/Kg 1.0 1.0 03/12/96 56-5 
Arst:nic. As ND mg/Kg 3.0 1.0 03/12/96 56-5 
Barium, Ba 206 mg/Kg 0.50 1.0 03/12/96 S6-5 
Cadmium. Cd 0.28 mg/Kg 0.20 1.0 03/12/96 S6-5 
Chromium. Cr 10.7 mg/Kg 1.0 1.0 03/12/96 S6-5 
Lt:ad. Pb 13.9 mg/Kg 2.0 1.0 03/12/96 S6-5 
5t:lt:nium. 5e ND mg/Kg 2.5 1.0 03/12/96 56-5 

LabiD:9603072-10A Collected: 03/08/96 12:00:00 
Sample ID: GlO COMPOSITE Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

CVAA Hg XT/5W846 7471 03/13/96 N/A 
MERCURY (CVAA)/5W846 7471 

Mt:rcury NO mg/Kg 0.15 1.0 03/13/96 SCV94 
Metai(ICP) DIG /SW846 3050 03/12/96 N/A 
PCBs XT/SW846 3520 03/14/96 N/A 
PCBs/SW846 8080A 

PCB-1016 NO mg/Kg 0.0030 1.0 03/16/96 SPCB124 
PCB-1221 NO mg/Kg 0.0030 1.0 03/16/96 SPCB124 
PCB-1232 NO mg/Kg 0.0030 1.0 03/16/96 SPCB124 

,~B-1242 NO mg/Kg 0.0030 1.0 03/16/96 SPCB124 
'-1248 NO mg/Kg 0.0030 1.0 03/16/96 5PCB124 

J-1254 NO mg/Kg 0.0030 1.0 03/16/96 SPCBl24 
PCB-1260 NO mg/Kg 0.0030 1.0 03/16/96 SPCB124 



Page:6 ,. 
ID:9603072-10A Collected: 03108196 12:00:00 

"'5~ample ID: G 1 o COMPOSITE Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

RCRA METALS-ICP/SW846 6010 
Silvt:r. Ag ND mg/Kg 1.0 1.0 03112196 S6-5 
Arst:nic. As ND mg/Kg 3.0 1.0 03/12/96 S6-5 
Barium. Ba 132 mg/Kg 0.50 1.0 03/12/96 S6-5 
Cadm1um. Cd 0.34 mg/Kg 0.20 1.0 03112/96 S6-5 
Chn>m1um. Cr 9.7 mg/Kg 1.0 1.0 03/12/96 S6-5 
Lc::au. Pb 13.4 mg/Kg 2.0 1.0 03/12/96 S6-5 
Sc::lc::mum. St: ND mg/Kg 2.5 1.0 03/12/96 S6-5 

LabiD:9603072-11A Collected: 03/08196 12:00:00 
Sample ID: G 11 COMPOSITE Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

CVAA H11 XT/SW846 7471 03/13/96 N/A 
MERCURY ICVAA)/SW846 7471 

Mc::rcury ND mg/Kg 0.15 1.0 03/13/96 SCV94 
Mt:tai(ICP) DIG /SW846 3050 03/12/96 NIA 
PCBs XT/SW846 3520 03/14/96 N/A 
PC8s/SW846 8080A 
~Ji-1016 ND mg/Kg 0.0030 1.0 03/16/96 SPCB124 

~--:'-1221 ND mg/Kg 0.0030 1.0 03/16/96 SPCB124 
~~ta-1232 ND mg/Kg 0.0030 1.0 03/16/96 SPCB124 

PCB-1242 ND mg/Kg 0.0030 1.0 03/16/96 SPCB124 
PCB-1248 ND mg/Kg 0.0030 1.0 03/16/96 SPCB124 
PCB-1254 ND mg/Kg 0.0030 1.0 03/16/96 SPCB124 
PCB-1260 ND mg/Kg 0.0030 1.0 03116/96 SPCB124 

RCRA METALS-ICP/SW846 6010 
Silver. Ag ND mg/Kg 1.0 1.0 03/12/96 S6-5 
Arsenic. As ND mg/Kg 3.0 1.0 03/12/96 S6-5 
Barium. Ba 136 mg/Kg 0.50 1.0 03/12/96 S6-5 
Cadmium. Cd 0.24 mg/Kg 0.20 1.0 03/12/96 S6-5 
Chromium. Cr 9.8 mg/Kg 1.0 1.0 03/12/96 S6-5 
Lt:ad. Pb 12.8 mg/Kg 2.0 1.0 03/12/96 S6-5 
Sc::lc::nium. Se ND mg/Kg 2.5 1.0 03/12/96 S6-5 

LabiD:9603072-12A Collected: 03/08/96 12:00:00 
Sample ID: G 12 COMPOSITE Matrix: SOIL 

TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

CVAA Hg XT/SW846 7471 03/13/96 N/A 
MERCURY (CVAA)/SW846 7471 

Mercury ND mg/Kg 0.15 1.0 03/13/96 SCV94 
Mt:tai(ICP) DIG /SW846 3050 03/12/96 N/A 
PCBs XT/SW846 3520 03/14/96 N/A 
PC8s/SW846 8080A 

PCB-1016 ND mg/Kg 0.0030 1.0 03/19/96 SPC8124 
PCB-1221 ND mg/Kg 0.0030 1.0 03/19/96 SPCB124 

~rB-1232 ND mg/Kg 0.0030 1.0 03/19/96 SPCB124 
~-1242 ND mg/Kg 0.0030 1.0 03/19/96 SPCB124 

J-1248 ND mg/Kg 0.0030 1.0 03/19/96 SPC8124 
t'CB-1254 ND mg/Kg 0.0030 1.0 03/19/96 SPCB124 
PCB-1260 ND mg/Kg 0.0030 1.0 03/19/96 SPCB124 



Page:7 

't,~tr:# 
ID:9603072-12A Collected: 03108196 12:00:00 

Sample ID: G 12 COMPOSITE Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

RCRA METALS-ICP/SW846 6010 
Silvt:r. AI! ND mg/Kg 1.0 1.0 03/12/96 S6-5 
Arst:nic. As ND mg/Kg 3.0 1.0 03/12/96 S6-5 
Barium. Ba 84.0 mg/Kg 0.50 1.0 03/12/96 S6-5 
CadmiUm. Cd ND mg/Kg 0.20 1.0 03/12/96 S6-5 
Chromium. Cr 7.7 mg/Kg 1.0 1.0 03/12/96 S6-5 
Lead. Ph 15.8 mg/Kg 2.0 1.0 03/12/96 S6-5 
St:lt:lllUm. St: ND mg/Kg 2.5 1.0 03/12/96 S6-5 

LabiD: 9603072-13A Collected: 03108196 12:00:00 
Sample ID: G 13 COMPOSITE Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

CVAA Hg XT/SW846 7471 03/13/96 N/A 
MERCURY (CVAA)/SW846 7471 

Mt:rcury ND mg/Kg 0.15 1.0 03/13/96 SCV94 
Metal(ICP) DIG /SW846 3050 03/12/96 N/A 
PCBs XT/SW846 3520 03/14/96 N/A 
PCBs/SW846 8080A 
..-::~-1016 ND mg/Kg 0.0030 1.0 03/22/96 SPCB124 

'\ '·-1221 ND mg/Kg 0.0030 r.o 03/22/96 SPCB124 

' _...:~H-1232 ND mg/Kg 0.0030 1.0 03/22/96 SPCB124 

PCB-1242 ND mg/Kg 0.0030 1.0 03/22/96 SPCB124 

PCB-1248 ND mg/Kg 0.0030 1.0 03/22/96 SPCB124 

PCB-1254 0.005 mg/Kg 0.0030 1.0 03/22/96 SPCB124 

PCB-1260 0.003 mg/Kg 0.0030 1.0 03/22/96 SPCB124 

RCRA METALS-ICP/SW846 6010 
Silvt:r. Ag ND mg/Kg 1.0 1.0 03/12/96 S6-5 

Arst:nic. As ND mg/Kg 3.0 1.0 03/12/96 S6-5 

Barium. Ba 60.2 mg/Kg 0.50 1.0 03/12/96 S6-5 

Cadmium, Cd ND mg/Kg 0.20 1.0 03/12/96 S6-5 

Chromium. Cr 6.7 mg/Kg 1.0 1.0 03/12/96 S6-5 

Lead. Pb 11.1 mg/Kg 2.0 1.0 03/12/96 S6-5 

Sdt:nium. Se ND mg/Kg 2.5 1.0 03/12/96 S6-5 

LabiD:9603072-14A Collected: 03108/96 12:00:00 

Sample ID: Gl CENTER Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLATILES/SW846 82408 
Dichlorodifluoromethane ND mg/Kg 0.010 5.0 03/12/96 SMSVOA358 

Chloromethane ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 

Iodomethane ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 

Acetone ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 

Bromomethane ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 

Vinyl Chloride ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 

Chloroethane ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 

.,r ~-;chlorotluoromethane ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 

1n 113 ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 

.rbon Disultide ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 

.. ~crolein ND mg/Kg 0.020 5.0 03/12/96 SMSVOA358 

Methylene Chloride ND mg/Kg 0.010 5.0 03/12/96 SMSVOA358 



Page:8 , 
ID:9603072-14A Collected: 03/08/96 12:00:00 

... nple ID: G 1 CENTER Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES/SW846 82408 
1.1-0ichloroethene NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 I. 1-0ichloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Acrvlonitrile NO mg/Kg 0.020 5.0 03/12/96 SMSVOA358 trans-1.2-0ichloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Chloroform ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 1.2-D1chloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Vinvl Acetate NO mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 cls-1.2-0ichloroethene NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 2-Butanone (MEK) NO mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 l .I .1-Trichloroethane NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Carbon Tetrachloride NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Bromodichloromethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 1.2-0ichloropropane NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Dibromomethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 trans-1.3-0ichloropropene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Trichloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Chlorodibromomethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Ethyl Methacrylate ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 2-Chloroethylvinyl Ether ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 

1.1.2-Trichloroethane ND mg/Kg 0.0010 5.0 03112/96 SMSVOA358 
Benzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
cis-1.3-Dichloropropene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Bromoform ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
4-Methyi-2-Pentanone (MffiK) ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 

, ·~rachloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
~\~~'~ .2-Tetrachloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
,0~vibromoethane ND mg!Kg 0.0010 5.0 03/12/96 SMSVOA358 

,, L:Hex.anone (MBK) ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
1.1.1.2-Tetrachloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Toluene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Chlorobenzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Ethylbenzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.4-Dichloro-2-Butene ND mg/Kg 0.010 5.0 03/12/96 SMSVOA358 
Styrene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
P/M Xvlene ND mg/Kg 0.0020 5.0 03/12/96 SMSVOA358 
0-Xvlene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.2.3-Trichloropropane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Methyl-tert Butyl Ether ND mg/Kg 0.010 5.0 03/12/96 SMSVOA358 
1.2-0ichlorobenzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.3-0ichlorobenzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.4-0ichlorobenzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

LabiD:9603072-14B Collected: 03/08/96 12:00:00 
Sample ID: G 1 CENTER Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

EXTRA SAMPLE FOR ANALYSIS NIA N/A 



Page:9 , >ID:9603072-15A Collected: 03/08/96 12:00:00 i1ple ID: G2 CENTER Matrix: SOIL \""'•,o,•' 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES/SW846 82408 
Di.:hloroditluoromethane ND mg/Kg 0.010 5.0 03112/96 SMSVOA358 Chloromethane ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 loon methane ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 A.:etone ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 Bromomethane ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 Vinyl Chloride ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 Chloroethane ND mg/Kg 0.0050 5.0 03112/96 SMSVOA358 Tri.:hlorotluoromethane ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 Freon 113 ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 Carbon Disultide ND mg/Kg 0.0050 5.0 03112/96 SMSVOA358 Anolein ND mg/Kg 0.020 5.0 03/12/96 SMSVOA358 Methvlt:ne Chloride ND mg/Kg 0.010 5.0 03/12/96 SMSVOA358 1.1-Di.:hloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 I .1-Di.:hloroethane ND mg/Kg 0.0010 5.0 03112/96 SMSVOA358 AcrYlonitrile ND mg!Kg 0.020 5.0 03/12/96 SMSVOA358 rrans-1.2-Dichloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Chlorotorm ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 1.2-Dichloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Vinvl Acetate ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 cis-1.2-Dichloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 2-Butanone (MEK) ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 1.1.1-Trichloroethane ND mg/Kg 0.0010 5.0 03112/96 SMSVOA358 Carbon Tetrachloride ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Bromodichloromethane ND mg!Kg 0.0010 5.0 03/12/96 SMSVOA358 ,t ~-Dichloropropane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 ·~·romomethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 · ~;:',:-1.3-Dichloropropene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 2\:hloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Chlorodibromomethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Ethyl Methacrylate ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 2-Chloroethvlvinvl Ether ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 1.1.2-Trichioroethane ND mg!Kg 0.0010 5.0 03/12/96 SMSVOA358 Benzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 .:is-1.3-Dichloropropene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Bromoform ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 4-Methyl-2-Pentanone (MIBK) ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 Tetrachloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 1.1.2.2-Tetrachloroethane ND mg!Kg 0.0010 5.0 03/12/96 SMSVOA358 1.2-Dibromoethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 2-Hexanone (MBK) ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 1.1 A .2-Tetrachloroethane ND mg/Kg 0.0010 5.'0 03/12/96 SMSVOA358 Toluene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Chlorobenzene ND mg/Kg 0.0010 5.0 03112/96 SMSVOA358 Ethylbenzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 1.4-Dichloro-2-Butene ND mg/Kg 0.010 5.0 03/12/96 SMSVOA358 Styrene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 P/M Xylene ND mg/Kg 0.0020 5.0 03/12/96 SMSVOA358 0-Xvlene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 1.2 .3-Trichloropropane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Methyl-tert Butyl Ether ND mg/Kg 0.010 5.0 03/12/96 SMSVOA358 1.2-Dichlorobenzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 1.3-Dichlorobenzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 1.4-Dichlorobenzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 



Page:lO 

~ ID: 9603072-15B Collected: 03108196 12:00:00 
,,_M··-'Pie ID: G2 CENTER Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

EXTRA SAMPLE FOR ANALYSIS N/A N/A 

LabiD:9603072-16A Collected: 03108196 12:00:00 
Sample ID: G3 CENTER Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES/SW846 8240B 
Dichloroditluoromethane ND mg/Kg 0.010 5.0 03/12/96 SMSVOA358 
Chloromethane ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
lodomethane ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Acetone ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Bromomethane ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Vinyl Chloride ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Chloroethane ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
T richlorotluoromethane ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Freon 113 ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Carbon Disultide ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Acrolein ND mg/Kg 0.020 5.0 03/12/96 SMSVOA358 
Methylene Chloride ND mg/Kg 0.010 5.0 03/12/96 SMSVOA358 
I .1-Dichloroethene NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

,...~?P ichloroethane NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
· · · · lomtnle ND mg/Kg 0.020 5.0 03/12/96 SMSVOA358 

_\;s-1.2-Dichloroethene ND mg!Kg 0.0010 5.0 03/12/96 SMSVOA358 
Chloroform ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.2-Dichloroethane ND mg!Kg 0.0010 5.0 03/12/96 SMSVOA358 
Vinyl Acetate ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
cis-1.2-Dichloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
2-Butanone (MEK) NO mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
I, 1.1-Trichloroethane NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Carbon Tetrachloride NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Bromodichloromethane NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.2-Dichloropropane NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Dibromomethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
trans-! ,3-Dichloropropene NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
T richloroethene NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Chlorodibromomethane NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Ethyl Methacrylate NO mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
2-Chloroethylvinyl Ether NO mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
1.1.2-Trichloroethane NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Benzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
cis-1 ,3-Dichloropropene NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Bromoform NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
4-Methyl-2-Pentanone (MlliK) NO mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Tetrachloroethene NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.1.2.2-Tetrachloroethane· NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.2-Dibromoethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
2-Hexanone (MBK) NO mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
1.1.1.2-Tetrachloroethane NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Toluene NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Chlorobenzene NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Ethylbenzene NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.4-Dichloro-2-Butene NO mg/Kg 0.010 5.0 03/12/96 SMSVOA358 
Styrene NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
P/M Xylene NO mg/Kg 0.0020 5.0 03/12/96 SMSVOA358 

, vvlene NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
3-T richloropropane NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

\ ,c:thyl-tert Butyl Ether NO mg/Kg 0.010 5.0 03/12/96 SMSVOA358 
1.2-Dichlorobenzene NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 



Page: ll , >ID:9603072-16A Collected: 03/08/96 12:00:00 i ~pie ID: G3 CENTER Matrix: soIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES/SW846 82408 
1.3-Di~:hlorobenzene NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 1.4-Di~:hlorobenzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

LabiD:9603072-16B Collected: 03108196 12:00:00 Sample ID: G3 CENTER Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

EXTRA SAMPLE FOR ANALYSIS N!A N/A 

LabiD:9603072-17A Collected: 03/08/96 Sample ID: G4 CENTER Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

.. "'l.ATILES/SW846 82408 
~-·;;,hloroditluoromethane NO mg/Kg 0.010 5.0 03/12/96 SMSVOA358 .,.;,,romethane NO mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 ;~;,!methane NO mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 r\tetone NO mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 8romomethane NO mg/Kg 0.0050 5.0 03112/96 SMSVOA358 Vinvl Chloride NO mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 Chloroethane NO mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 T richlorotl uoromethane NO mg!Kg 0.0050 5.0 03/12/96 SMSVOA358 Freon 113 NO mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 Carbon Oisultide NO mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 Acrolein NO mg!Kg 0.020 5.0 03/12/96 SMSVOA358 Methylene Chloride NO mg!Kg 0.010 5.0 03/12/96 SMSVOA358 1.1-0ich1oroethene NO mg!Kg 0.0010 5.0 03/12/96 SMSVOA358 1.1-0ichloroethane NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Acrylonitrile NO mg/Kg 0.020 5.0 03/12/96 SMSVOA358 trans-1.2-0ichloroethene NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Chloroform NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 1.2-0ichloroethane NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Vinyl Acetate NO mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 ~:is-1.2-0ichloroethene NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 2-Butanone (MEK) NO mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 1.1.1-Trichloroethane NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Carbon Tetrachloride NO mg/Kg 0.0010 5.0 03112/96 SMSVOA358 Bromodichloromethane NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 1.2-0ichloropropane NO mg!Kg 0.0010 5.0 03/12/96 SMSVOA358 Oibromomethane NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 trans-1.3-0ichloropropene NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Trichloroethene NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Chlorodibromomethane NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Ethyl Methacrylate NO mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 2-Chloroethylvinyl Ether NO mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 1.1.2-Trichloroethane NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Benzene NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 ·~-1.3-0ichloropropene NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 ~.1moform NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 ·hy1-2-Pentanone (MIBK) NO mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 ;h1oroethene NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 



Page:l2 

, ID:9603072-17A Collected: 03/08/96 
~mple ID:G4 CENTER Matrix: soIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES/SW846 82408 
1.1.2.2-Tetrachloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.2-Dibromoethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
2-Hexanone (MBK) ND mg/Kg 0.0050 5.0 03112196 SMSVOA358 
1.1.1.2-Tetrachloroethane ND mg/Kg 0.0010 5.0 03112196 SMSVOA358 
Tnluene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Chlorobenzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Ethylbenzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.4-Dichloro-2-Butene ND mg/Kg 0.010 5.0 03/12/96 SMSVOA358 
Styrene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
P/M Xylene ND mg/Kg 0:0020 5.0 03/12/96 SMSVOA358 
0-Xylene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.2.3-Trichloropropane ND mg/Kg 0.0010 5.0 . 03/12/96 SMSVOA358 
Methyl-ten Butyl Ether ND mg/Kg 0.010 5.0 03/12/96 SMSVOA358 
1.2-Dichlorobenzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.3-Dichlorobenzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
I A-Dichlorobenzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

LabiD:9603072-17B Collected: 03108196 
Sample ID: G4 CENTER Matrix: soIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
" • ...r-·,~~> ANAL ...... 

.. :'t' 
'·· .;'y·· 't:ttRA SAMPLE FOR ANALYSIS N!A NIA 

LabiD:9603072-18A Collected: 03/08/96 12:00:00 
Sample ID: GS CENTER Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLATILES/SW846 82408 
Dichlorodifluoromethane ND mg/Kg 0.010 5.0 03/12/96 SMSVOA358 

Chloromethane ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 

1odomethane ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 

Acetone ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 

Bromomethane ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 

Vinyl Chloride ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 

Chloroethane ND mg/Kg 0.0050 5.0 03112/96 SMSVOA358 

T richlorotluoromethane ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 

Freon 113 ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 

Carbon Disultide ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 

Acrolein ND mg/Kg 0.020 5.0 03/12/96 SMSVOA358 

Methylene Chloride ND mg/Kg 0.010 5.0 03/12/96 SMSVOA358 

1.1-Dichloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

1.1-Dichloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

Acrylonitrile ND mg/Kg 0.020 5.0 03/12/96 SMSVOA358 

trans-1.2-Dichloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

Chloroform ND mg/Kg 0.0010 5.0 03/11/96 SMSVOA358 

1.2-Dichloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

Vinyl Acetate ND mg/Kg 0.0050 5.0 03/11/96 SMSVOA358 

·"' 1.2-Dichloroethene ND mg/Kg 0.0010 5.0 03/11/96 SMSVOA358 

t.Jtanone (MEK) ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 

•. 1 .I-Trichloroethane NO mg/Kg 0.0010 5.0 03/11/96 SMSVOA358 

Carbon Tetrachloride ND mg/Kg 0.0010 5.0 03/11/96 SMSVOA358 



~ JID:9603072-18A 
nple ID: G 5 CENTER 

TEST I METHOD 

VOLA TILES/SW846 82408 
Bromodichloromethane 
1.2-0ichloropropane 
Oibromomethane 
trans-1.3-0ichloropropene 
Trichloroethene 
Chlorodibromomethane 
Ethyl Methacrylate 
2-Chloroethylvinyl Ether 
1.1.2-Trichloroethane 
Bc:nzc:ne 
cis-! .3-0ichloropropene 
Bromotorm 
4-Mc:thvi-2-Pentanone (MIBK) 
T c:trachloroethene 
I .I .2 .2-Tetrachloroethane 
1.2-0ibromoethane 
2-Hc:xanone (MBK) 
I .I .1.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethvlbenzene 
1.4~0ichloro-2-Butene 
Styrene 
PIM Xylene 
· Xylene 

.,_ .3.-Trichloropropane 
,... ·:'lyl-ten Butyl Ether 

. :>ichlorobenzene 
">., •• ;b~Oichlorobenzene 

1.4-0ichlorobenzene 

LabiD:9603072-18B 
Sample ID: GS CENTER 

TEST I METHOD 

EXTRA SAMPLE FOR ANALYSIS 

LabiD:9603072-19A 
Sample ID: G6 CENTER 

TEST I METHOD 

VOLA TILES/SW846 82408 
Oichloroditluoromethane 
Chloromethane 
louomethane 
Acetone 
Bromo methane 

1yl Chloride 
~f)roethane 
f""'· orotluoromethane 

. 113 

RESULT 

ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

RESULT 

NIA 

RESULT 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Collected: o 3 I o 8 I 9 6 12 : o o : o o 
Matrix: SOIL 

UNITS 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

LIMIT 

0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0050 
0.0050 
0.0010 
0.0010 
0.0010 
0.0010 
0.0050 
0.0010 
0.0010 
0.0010 
0.0050 
0.0010 
0.0010 
0.0010 
0.0010 

0.010 
0.0010 
0.0020 
0.0010 
0.0010 

0.010 
0.0010 
0.0010 
0.0010 

D F DATE 
ANAL 

5.0 03/12/96 
5.0 03/l2/96 
5.0 03/12/96 
5.0 03/12/96 
5.0 03/12/96 
5.0 03/12/96 
5.0 03/l2/96 
5.0 03/12/96 
5.0 03/12/96 
5.0 03/12/96 
5.0 03/l2/96 
5.0 03/12/96 
5.0 03/12/96 
5.0 03/12/96 
5.0 03/l2/96 
5.0 03/12/96 
5.0 03/l2/96 
5.0 03/l2/96 
5.0 03/12/96 
5.0 03/12/96 
5.0 03/12/96 
5.0 03/12/96 
5.0 03/12/96 
5.0 03/12/96 
5.0 03/12/96 
5.0 03/12/96 
5.0 03/12/96 
5.0 03/12/96 
5.0 03/12/96 
5.0 03/l2/96 

Collected: 03108196 12: oo: oo 
Matrix: SOIL 

UNITS 

NIA 

LIMIT D F DATE 
ANAL 

Collected: 03108196 12: oo: oo 
Matrix: soIL 

UNITS 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

LIMIT 

0.010 
0.0050 
0.0050 
0.0050 
0.0050 
0.0050 
0.0050 
0.0050 
0.0050 

D F DATE 
ANAL 

5.0 03/!2/96 
5.0 03/12/96 
5.0 03/12/96 
5.0 03/12/96 
5.0 03112/96 
5.0 03/12/96 
5.0 03/12/96 
5.0 03/12/96 
5 .0 03/12/96 

Page:l3 

BATCH ID 

SMSVOA358 
SMSVOA358 
SMSVOA358 
SMSVOA358 
SMSVOA358 
SMSVOA358 
SMSVOA358 
SMSVOA358 
SMSVOA358 
SMSVOA358 
SMSVOA358 
SMSVOA358 
SMSVOA358 
SMSVOA358 
SMSVOA358 
SMSVOA358 
SMSVOA358 
SMSVOA358 
SMSVOA358 
SMSVOA358 
SMSVOA358 
SMSVOA358 
SMSVOA358 
SMSVOA358 
SMSVOA358 
SMSVOA358 
SMSVOA358 
SMSVOA358 
SMSVOA358 
SMSVOA358 

BATCH ID 

BATCH ID 

SMSVOA358 
SMSVOA358 
SMSVOA358 
SMSVOA358 
SMSVOA358 
SMSVOA358 
SMSVOA358 
SMSVOA358 
SMSVOA358 



Page:l4 
~ ID: 9603072-19A Collected: 03/08/96 12:00:00 
"""'-"""mple ID: G6 CENTER Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES/SW846 82~0B 
Carhon Disulfide NO mg/Kg 0.0050 5.0 03112/96 SMSVOA358 
A.: role in NO mg/Kg 0.020 5.0 03/!2/96 SMSVOA358 
Methvlene Chloride NO mg/Kg 0.010 5.0 03/!2/96 SMSVOA358 
1.1-Dichloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.1-Dichloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
A~.:rvlonitrile ND mg/Kg 0.020 5.0 03/12/96 SMSVOA358 
trans-1.2-Dichloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Chloroform ND mg/Kg 0.0010 5.0 03/!2/96 SMSVOA358 
1.2-Dichforoethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Vinyl Acetate ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
.:is-1.2-Dichforoethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
2-Butanone (MEK) ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
I .l.l-Trichloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Carbon Tetrachloride ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Bromodichloromethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
l .2-Dichforopropane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Dibromomethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
trans-1.3-Dichloropropene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Trichloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Ch lorodibromomethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Ethyl Methacrylate ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
2-Chloroethylvinyl Ether ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
1.1.2-Trichloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Benzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

~--;:\ .3-_Dichloropropene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
. -.1otorm ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

\ .• ..:~lethyi-2-Pentanone (MffiK) ND mg!Kg 0.0050 5.0 03/12/96 SMSVOA358 
T etrachloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.1.2.2-Tetrachloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.2-Dibromoethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
2-Hexanone (MBK) ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
1.1.1.2-Tetrachloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Toluene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Chlorobenzene ND mg/Kg 0.0010 5.0 03/!2/96 SMSVOA358 
Ethylbenzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.4-Dichloro-2-Butene ND mg/Kg 0.010 5.0 03/12/96 SMSVOA358 
Styrene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
P/M Xylene ND mg/Kg 0.0020 5.0 03/12/96 SMSVOA358 
0-Xylene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.2.3-Trichloropropane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Methyl-ten Butyl Ether ND mg/Kg 0.010 5.0 03/12/96 SMSVOA358 
1.2-Dichlorobenzene NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.3-Dichlorobenzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.4-Dichlorobenzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

LabiD:9603072-19B Collected: 03108196 12:00:00 
Sample ID: G6 CENTER Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

EXTRA SAMPLE FOR ANALYSIS N!A N/A 



Page:lS 

ID:9603072-20A Collected: 03/08/96 12:00:00 
.• aple ID: G7 CENTER Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES/SW846 82408 
Dit:hloroditluoromethane NO mg/Kg 0.010 5.0 03/12/96 SMSVOA358 
Chloromethane ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
!olio methane ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
A~.:etone ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Bromo methane ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Vinyl Chloride ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
ChlorOt:thane ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Trit:hlorotluoromethane NO mg/Kg 0.0050 5.0 03112/96 SMSVOA358 
Freon 113 NO mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Carbon Disulfide NO mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Anolein NO mg/Kg 0.020 5.0 03/12/96 SMSVOA358 
Methylene Chloride ND mg/Kg 0.010 5.G 03/12/96 SMSVOA358 
1.1-Dit:hloroethene NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.1-Dit:hloroethane ND mg/Kg 0.0010 5.0 03112/96 SMSVOA358 
Any lonitrile ND mg/Kg 0.020 5.0 03/12/96 SMSVOA358 
trans-1.2-Dichloroethene ND mg/Kg 0.0010 5.0 03112/96 SMSVOA358 
Chloroform ND mg/Kg 0.0010 5.0 03112/96 SMSVOA358 
1.2-Dichloroethane NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Vinyl Acetate ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
~.:is-1.2-Dichloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
2-Butanone (MEK) ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
1.1.1-Trichloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Carbon Tetrachloride ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Bromodichloromethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

.--2. 2-D•chloropropane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
.. _;':omomethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

'" >-1.3-Dich1oropropene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
,·richloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Chlorodibromomethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Ethyl Methacrylate ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
2-Chloroethylvinyl Ether ND mg/Kg 0.0050 5.0 03112/96 SMSVOA358 
1.1,2-Trichloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Benzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
~.:is-1.3-Dichloropropene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Bromoform ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
4-Methyi-2-Pentanone (MffiK) ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Tetrachloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.1.2.2· Tetrachloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.2-Dibromoethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
2-Hexanone (MBK) ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
1.1.1.2-Tetrachloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Tnluene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Chlorobenzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Ethylbenzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.4-Dichloro-2-Butene ND mg/Kg 0.010 5.0 03/12/96 SMSVOA358 
Stvrene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
PiM Xylene ND mg/Kg 0.0020 5.0 03/12/96 SMSVOA358 
0-Xvlene NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.2.3-Trichloropropane NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Methyl-ten Butyl Ether ND mg/Kg 0.010 5.0 03/12/96 SMSVOA358 
1.2-Dichlorobenzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.3-Dichlorobenzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
I A-Dichlorobenzene NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 



Page:l6 ,. 
ID:9603072-20B Collected: 03108196 12:00:00 

'-,., ... ,Jple ID: G7 CENTER Matrix: soIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

EXTRA SAMPLE FOR ANALYSIS NIA NIA 

LabiD:9603072-21A Collected: 03108196 12:00:00 
Sample ID: G8 CENTER Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES/SW846 82408 
Di.:hloroditluoromethane NO mg/Kg 0.010 5.0 03/12/96 SMSVOA358 
Chloromethane NO mg/Kg 0.0050 5.0 03112/96 SMSVOA358 
Indo methane NO mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Acetone NO mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Bromomethane NO mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Vinvl Chloride NO mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Chloroethane NO mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
T richlorotluoromethane NO mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Fn:on 113 NO mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Carbon Oisultide NO mg/Kg 0.0050 5.0 03112/96 SMSVOA358 
Acrolein NO mg/Kg 0.020 5.0 03/12/96 SMSVOA358 
Methylene Chloride NO mg/Kg 0.010 5.0 03/12/96 SMSVOA358 
! l-Oichloroethene NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

lfi""':":::Dichloroethane NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
>:''to nitrile NO mg/Kg 0.020 5.0 03/12/96 SMSVOA358 

'~ .. ;.-iA's-1.2-Dichloroethene NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Chloroform NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.2-0ichloroethane NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Vinyl Acetate NO mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
cis-1.2-Dichloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
2-Butanone (MEK) NO mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
1.1.1-Trichloroethane NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Carbon Tetrachloride NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Bromodichloromethane NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.2-Dichloropropane NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Dibromomethane NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
trans-1.3-0ichloropropene NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Trichloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Chlorodibromomethane NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Ethyl Methacrylate ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
2-Chloroethylvinyl Ether NO mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
1.1.2-Trichloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Benzene NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
cis-1.3-0ichloropropene NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Bromoform NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
4-Methyi-2-Pentanone (MffiK) NO mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Tetrachloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.1.2.2-Tetrachloroethane NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.2-0ibromoethane NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
2-Hexanone (MBK) ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
1.1.1.2-Tetrachloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Toluene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Chlorobenzene NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Ethylbenzene NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.4-0ichloro-2-Butene NO mg/Kg 0.010 5.0 03/12/96 SMSVOA358 
Styrene NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
DiM Xylene ND mg/Kg 0.0020 5.0 03/12/96 SMSVOA358 

I"'" 'vlene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
· ;-Trichloropropane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

.ac:thyl-tert Butyl Ether ND mg/Kg 0.010 5.0 03/12/96 SMSVOA358 
1.2-Dichlorobenzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 



Page:l7 , 
ID:9603072-21A Collected: 03108196 12:00:00 

'w •.. -.!.nple ID: GS CENTER Matrix: soIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES/SW846 82408 
1.3-Dichlorobenzene ND mg/Kg 0.0010 5.0 03112/96 SMSVOA358 
l A-Dichlorobenzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

LabiD: 9603072-21B Collected: 03108196 12:00:00 
Sample ID: GB CENTER Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

EXTRA SAMPLE FOR ANALYSIS N/A N/A 

LabiD:9603072-22A Collected: 03108196 12:00:00 
Sample ID: G9 CENTER Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

1{6::' .• ~ TILES/SW846 82408 
· ·.· loroditluoromethane ND mg/Kg 0.010 5.0 03/12/96 SMSVOA358 

.•. :ioromethane ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
lodomethane ND mg/Kg 0.0050 5.0 03112/96 SMSVOA358 
Acetone ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Bromomethane ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Vinvl Chloride ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Chloroethane ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Trichlorotluoromethane ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Freon 113 ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Carbon Disu1tide ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Acrolein ND mg/Kg 0.020 5.0 03/12/96 SMSVOA358 
Methylene Chloride ND mg/Kg 0.010 5.0 03/12/96 SMSVOA358 
1.1-Dichloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.1-Dich1oroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Acrylonitrile ND mg/Kg 0.020 5.0 03/12/96 SMSVOA358 
trans-1.2-Dichloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Chloroform ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.2-Dichloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Vinyl Acetate ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
cis-1.2-Dichloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
2-Butanone (MEK) ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
I .1.1-Trichloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Carbon Tetrachloride ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Bromodich1oromethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.2-Dichloropropane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Dibromomethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
trans-l.3-Dich1oropropene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Trichloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Chlorodibromomethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Ethyl Methacrylate ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
2-Chloroethylvinyl Ether ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
1.1.2-Trichloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Benzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

, 1.3-_Dichloropropene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
.10torm ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

.... ,. .• Iethyl-2-Pentanone (MffiK) ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Tetrachloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 



Page:::..8 , ,ID:9603072-22A Collected: 03/08/96 12:00:00 1ple ID: G9 CENTER Matrix: SOIL 
TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID 

ANAL 
VOLA TILESiSW846 82408 

1.1.2.2-Tetrachloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.2-Dihromoethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
2-Hexanone IMBK) ND mg/Kg 0.0050 5.0 03112196 SMSVOA358 
1.1.1.2-Tetrachloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSYOA358 
Toluene NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Chlurohenzene ND mg/Kg 0.0010 5.0 03112196 SMSVOA358 
Ethvlhenzene ND mg/Kg 0.0010 5.0 03112/96 SMSYOA358 
1.4:Dichluro-2-Butene ND mg/Kg 0.010 5.0 03/12/96 SMSYOA358 
Stvrene ND mg/Kg 0.0010 5.0 03112/96 SMSYOA358 
PiM Xylene ND mg/Kg 0.0020 5.0 03/12/96 SMSYOA358 
0-Xvlene ND mg/Kg 0.0010 5.0 03112/96 SMSYOA358 
1.2.:3-Trichloropropane ND mg/Kg 0.0010 5.0 03112/96 SMSVOA358 
Methyl-ten Butyl Ether ND mg/Kg 0.010 5.0 03/12/96 SMSYOA358 
I .2-Dichlorohenzene ND mg/Kg 0.0010 5.0 03112/96 SMSVOA358 
I .3-Dichlorobenzene ND mg/Kg 0.0010 5.0 03112/96 SMSYOA358 
I A-Dichlorobenzene ND mg/Kg 0.0010 5.0 03/12/96 SMSYOA358 

LabiD:9603072-22B Collected: 03/08/96 12:00:00 Sample ID: G9 CENTER Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL ~'~A SAMPLE FOR ANALYSIS NIA NIA .!>·-' 

LabiD:9603072-23A Collected: 03/08/96 12:00:00 Sample ID: G1 o CENTER Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLATILES/SW846 8240B 
Dichlorodifluoromethane ND mg/Kg 0.010 5.0 03/12/96 SMSYOA358 Chloromethane ND mg!Kg 0.0050 5.0 03/12/96 SMSVOA358 lodomethane ND mg/Kg 0.0050 5.0 03/12/96 SMSYOA358 Acetone ND mg/Kg 0.0050 5.0 03/12/96 SMSYOA358 Bromomethane ND mg/Kg 0.0050 5.0 03/12/96 SMSYOA358 Vinyl Chloride ND mg/Kg 0.0050 5.0 03/12/96 SMSYOA358 Chloroethane ND mg/Kg 0.0050 5.0 03/12/96 SMSYOA358 Trichlorotluoromethane ND mg/Kg 0.0050 5.0 03/12/96 SMSYOA358 Freon 113 ND mg!Kg 0.0050 5.0 03/12/96 SMSYOA358 Carbon Disulfide ND mg/Kg 0.0050 5.0 03/12/96 SMSYOA358 Acrolein ND mg/Kg 0.020 5.0 03112/96 SMSYOA358 Methylene Chloride ND mg/Kg 0.010 5.0 03/12/96 SMSYOA358 1.1-Dichloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSYOA358 I .1-Dichloroethane ND mg!Kg 0.0010 5.0 03/12/96 SMSYOA358 Acrylonitrile ND mg/Kg 0.020 5.0 03/12/96 SMSYOA358 trans-1,2-Dichloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSYOA358 Chloroform ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 I .2-Dichloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Vinyl Acetate ND mg/Kg 0.0050 5.0 03/12/96 SMSYOA358 ·1.2-Dichloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 ,,tanone (MEK) ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 ~richloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSYOA358 .1 Tetrachloride ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 



Page:19 ,.. 
ID:9603072-23A Collected: 03/08/96 12:00:00 

.... 1ple ID: G 1 0 CENTER Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES/SW846 82408 
Bromollichloromethane ND mg/Kg 0.0010 5.0 03112/96 SMSVOA358 1.2-Dichloropropane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Dihromomethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 trans-1.3-Dichloropropene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Trichloro~::th~::ne ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Chlornliibromomethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Ethvl Methacrvlate ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 2-c"hioroethyl~inyl Ether ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
I. I .2-Tri~.:hloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
B~::nzene ND mg/Kg o.oow 5.0 03/12/96 SMSVOA358 
~.:is- I .3-Dichloropropene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Bromotorm ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
4-M~::thyi-2-Pemanone (MffiK) ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Tetrachloroeth~::ne ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
I .1.2.2-Tetrachloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.2-Dihromoethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
2-Hexanone (MBK) ND mg/Kg 0.0050 5.0 03112/96 SMSVOA358 
1.1.1.2-Tetrachloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Toluene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Chlorobenzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Ethyl benzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.4-Dichloro-2-Butene ND mg/Kg 0.010 5.0 03/12/96 SMSVOA358 
Styrene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
P/M Xylene ND mg/Kg 0.0020 5.0 03/12/96 SMSVOA358 

,..:'!,.,vlene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
. ''·~-Trichloropropane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
;, ~;;iyl-tert Butyl Ether ND mg/Kg 0.010 5.0 03/12/96 SMSVOA358 

., 1.2-Dichlorobenzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.3-Dichlorohenzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
I A-Dichlorobenzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

Lab ID: 96 03 072- 23B Collected: 03108/96 12:00:00 
Sample ID: G1 o CENTER Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

EXTRA SAMPLE FOR ANALYSIS N/A N/A 

LabiD:9603072-24A Collected: 03108/96 12:00:00 
Sample ID: G 11 CENTER Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES/SW846 82408 
Dichloroliitluoromethane ND mg/Kg 0.010 5.0 03/12/96 SMSVOA358 
Chloromethane ND mg/Kg 0.0050 5.0 03112/96 SMSVOA358 
lodomethane ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Acetone ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 

fiilumomethane ND mg/Kg 0.0050 5.0 03112/96 SMSVOA358 
. ·I Chloride ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 

oethane ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
'.,., ... _,Jiorotluoromethane ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 

Freon 113 ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 



Page:20 

r biD: 9603072-24A Collected: 03108196 12:00:00 1ple ID: G11 CENTER Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES/SW846 82408 
Carhon Disulfide ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Aero lean ND mg/Kg 0.020 5.0 03112/96 SMSVOA358 
Methvlene Chloride ND mg/Kg 0.010 5.0 03112196 SMSVOA358 
1.1-Dit:hloroethene ND mg/Kg 0.0010 5.0 03112/96 SMSVOA358 
1.1-Dichloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Ax rv lunitrile ND mg/Kg 0.020 5.0 03/12/96 SMSVOA358 
rrans-1.2-Dichloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Chloroform ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 1.2-Dichloroethane ND mg/Kg 0.0010 5.0 03112196 SMSVOA358 Vinyl Acetate ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 cis-1.2-Dichloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 2-Buranone (MEK) ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 1.1.1-Trichloroethane ND mg/Kg 0.0010 5.0 03112196 SMSVOA358 Carbon Tetrachloride ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Bromodichloromethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 1.2-Dichloropropane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Dibromomethane ND mg/Kg 0.0010 5.0 03112196 SMSVOA358 trans-1.3-Dichloropropene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Trichloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Chlorodibromomethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Ethyl Methacrylate ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 2-Chloroethylvinyl Ether ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 1.1.2-Trichloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Benzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 cis-1.3-Dichloropropene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 >moform ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 f'"'' t:·:thyi-2-Pentanone (MffiK) ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 '< _, .-chloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 ' ". 1.2 .2-Tetrachloroethane ND mg/Kg 0.0010 5.0 03112196 SMSVOA358 1.2-Dibromoethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 2-Hexanone (MBK) ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 I .1.1 .2-Tetrachloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Toluene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Chlorobenzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Ethylbenzene ND mg/Kg 0.0010 5.0 03112196 SMSVOA358 1.4-Dichloro-2-Butene ND mg/Kg 0.010 5.0 03112196 SMSVOA358 Styrene ND mg/Kg 0.0010 5.0 03112196 SMSVOA358 P/M Xylene ND mg/Kg 0.0020 5.0 03112196 SMSVOA358 0-Xylene ND mg/Kg 0.0010 5.0 03112196 SMSVOA358 1.2.3-Trichloropropane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Methyl-tert Butyl Ether NO mg/Kg 0.010 5.0 03/12/96 SMSVOA358 1.2-Dichlorobenzene NO mg/Kg 0.0010 5.0 03112196 SMSVOA358 1.3-Dichlorobenzene ND mg/Kg 0.0010 5.0 03112196 SMSVOA358 1.4-Dichlorobenzene NO mg/Kg 0.0010 5.0 03112196 SMSVOA358 

LabiD:9603072-24B Collected: 03108196 12:00:00 Sample ID: G11 CENTER Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

EXTRA SAMPLE FOR ANALYSIS NIA NIA 



~ 
Page:2::.. 

1D:9603072-25A Collected: 03/08/96 12:00:00 
...,ample ID: G 12 CENTER Matrix: soIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES/SW846 8240B 
Dichloroditluoromethane ND mg/Kg 0.010 5.0 03112/96 SMSVOA358 
Chloromethane ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
lollomt!thane ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Ai.:t!tOnt! ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Bromomt!thant! ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Vinvl Chloride ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Chl;,n,t!lhane ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
T nchlorotluoromt!thant! ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Frt!on 113 ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Carbon Disultide ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Acrolt!in ND mg/Kg 0.020 5.0 03/12/96 SMSVOA358 
Mt!thylt!nt! Chloride ND mg/Kg 0.010 5.0 03/12/96 SMSVOA358 
1.1-Dichloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
1.1-Dichloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Acrvlonitrile ND mg/Kg 0.020 5.0 03/12/96 SMSVOA358 
trans-1.2-Dichloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Chloroform ND mg/Kg 0.0010 5.0 03112/96 SMSVOA358 
1.2-Dichloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Vinyl Acetate ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
cis-1.2-Dichloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
2-Butanone (MEK) ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
1.1,1-Trichloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

Carbon Tetrachloride ND mg/Kg 0.0010 5.0 03112/96 SMSVOA358 

A;omodichloromethane ND mg/Kg 0.0010 5.0 03112/96 SMSVOA358 
;· · · ··;~ichloropropane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

,~ .. omomethane ND mg/Kg 0.0010 5.0 03112/96 SMSVOA358 

'':ils-1.3-Dichloropropene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

Trichloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

Chlorodibromomethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

Ethyl Methacrylate ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 

2-Chloroethylvinyl Ether ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
1.1.2-Trichloroethane ND mg/Kg 0.0010 5.0 03/12/96 . SMSVOA358 

Benzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

~.:is-1.3-Dichloropropene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

Bromoform ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
4-Methyi-2-Pentanone (MIBK) ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 

Tetrachloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

1.1.2.2-Tetrachloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

1.2-Dibromoethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

2-Hexanone (MBK) ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 

1.1.1.2-Tetrachloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

Toluene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

Chlorobenzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

Ethylbenzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

1.4-Dichloro-2-Butene ND mg/Kg 0.010 5.0 03/12/96 SMSVOA358 

Stvrene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

PiM Xylene ND mg/Kg 0.0020 5.0 03112/96 SMSVOA358 

0-Xylene ND mg!Kg 0.0010 5.0 03112/96 SMSVOA358 

1.2.3-Trichloropropane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

Methyl-ten Butyl Ether ND mg/Kg 0.010 5.0 03/12/96 SMSVOA358 

1.2-Dichlorobenzene ND mg/Kg 0.0010 5.0 03112/96 SMSVOA358 

1.3-Dichlorobenzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

1.4-Dichlorobenzene ND mg/Kg 0.0010 5.0 03112/96 SMSVOA358 



Page:22 
,r JID:9603072-25B Collected: 03/08/96 12:00:00 nple ID: G12 CENTER Matrix: SOIL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

EXTRA SAMPLE FOR ANALYSIS NIA N/A 

LabiD:9603072-26A Collected: 03/08/96 12:00:00 Sample ID: G 13 CENTER Matrix: SOIL 
TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 

ANAL 
VOLA TILES/SW846 82408 

Oichloroditluoromethane NO mg/Kg 0.010 5.0 03/12/96 SMSVOA358 
Chloromethane NO mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
lodomethane ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Acetone ND mg/Kg 0.0050 5.0 03112196 SMSVOA358 
Bromo methane ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Vinyl Chloride ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Chloroethane NO mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Trichlorotluoromethane ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Freon 113 ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Carbon Oisultide ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 
Acrolein NO mg/Kg 0.020 5.0 03/12/96 SMSVOA358 
Methylene Chloride ND mg/Kg 0.010 5.0 03/12/96 SMSVOA358 
1 1-0ichloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 -Oichloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 "-vlonitrile ND mg/Kg 0.020 5.0 03/12/96 SMSVOA358 

· '--. 1.2-0ichloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
\. 'droform ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 1.2-Dichloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Vinyl Acetate ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 cis-1.2-0ichloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 2-Butanone (MEK) ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 1.1.1-Trichloroethane NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

Carbon Tetrachloride NO mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Bromodichloromethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
I .2-Dichloropropane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Oibromomethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
trans-1.3-Dichloropropene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Trichloroethene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
Chlorodibromomethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Ethyl Methacrylate ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 2-Chloroethylvinyl Ether ND mg/Kg 0.0050 5.0 03112/96 SMSVOA358 1. I .2-Trichloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Benzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 cis-1.3-0ichloropropene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Bromoform ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 4-Methyl-2-Pentanone (MIBK) ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 Tetrachloroethene ND mg/Kg 0.0010 5.0 031!2/96 SMSVOA358 1.1.2 .2-Tetrachloroethane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 1.2-0ibromoethane ND mg/Kg 0.0010 5.0 03112196 SMSVOA358 2-Hexanone (MBK) ND mg/Kg 0.0050 5.0 03/12/96 SMSVOA358 1.1.1.2-Tetrachloroethane ND mg/Kg 0.0010 5.0 03112196 SMSVOA358 Toluene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Chlorobenzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 Ethyl benzene ND mg/Kg 0.0010 5.0 03112196 SMSVOA358 1.4-0ichloro-2-Butene ND mg/Kg 0.010 5.0 03/12/96 SMSVOA358 Styrene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

0 /M Xylene ND mg/Kg 0.0020 5.0 03/12/96 SMSVOA358 Xylene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 ,~ Trichloropropane ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 -ten Butyl Ether ND mg/Kg 0.010 5.0 03/12/96 SMSVOA358 \ ,chlorobenzene ND mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 



~ ID:9603072-26A 
'"t.!i1lJilple ID: G13 CENTER 

TEST I METHOD 

VOLATILES/SW846 82408 
1.3-Dichlorobenzene 
l A-Dichlorobenzene 

LabiD:9603072-26B 
Sample ID: G13 CENTER 

TEST I METHOD 

EXTRA SAMPLE FOR ANALYSIS 

RESULT 

ND 
ND 

RESULT 

N/A 

Page:23 

Collected: 03108196 12:00:00 
Matrix: SOIL 

UNITS LIMIT D F DATE BATCH ID 
ANAL 

mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 
mg/Kg 0.0010 5.0 03/12/96 SMSVOA358 

Collected: 03108196 12:00:00 
Matrix: SOIL 

UNITS LIMIT D F DATE BATCH ID 
ANAL 

N/A 

I 



WORKORDER COMMENTS 

DATE 03/25/96 
WORKORDER: 9603072 

DEFINITIONS/DATA QUALIFIERS 

The following are definitions, abbreviations, and data qualifiers which 
may have been utilized in your report: 

ND 

D F 
NT 

B = 
E = 

LIMIT = 

Analyte "not detected" in analysis at the sample specific 
detection limit. 
Sample "dilution factor" 
Analyte "not tested" per client request. 
Analyte was also detected in laboratory method QC blank. 
Analyte concentration (result) is an estimated value or 
exceeds analysis calibration range. 
The minimum amount of the analyte that AAL can detect 
utilizing the specified analysis. 

Please Note: Multiply the "Limit" value (AAL's Detection Limit) by 
Dilution Factor (D F) to obtain the sample specific 
Detection Limit. -

REPORT COMMENTS 



.,SSAIGAI 
,-\NALYTICAL 

Chain of CuS. ) 1y Record 
~o1 L :·:::."_-.' __ 

_ _LABORATORIES 
Client N t S .- I .. -. I k (t Addreaa;(L( .;,,.,~ ~ n~•{ 'y-il.'---~ 

city tstatetZip b ;'· ~ A/ tm1 .. Nrl] 0// J;~~ 
Project Name I Number T t( · 1 vl']l\4 tYJ 
Contract I ~I Quote -------------

lOCO .._ 

1.8bjoltno.: Dele 

p• I :91__.3 

Project Manager I Contact L: hh, ( ~~ . ( . L 1\1' Y• // 

Telephone No. !]) C · Ldr.· J · I f ~ t 
) ; 1 

Fax No. ; li · I / ' ' LR J. · ·U ....1,{. 

Samplera: {SI(INiture}v \ n r 1 ll '="' ' · • I 1 1 r 

~~~--------------------------~ ~---------------------------------------------------
Shlpmenl No. I 
~~=--------------------------~-

COURIER 

7300 JEFFERSON, N.E . . 

"" ' ALBUQUERQUE, NEW MEXICt ' 
(505) 345-8964 

3332 WEDGEWOOD 
EL PASO, TEXAS 79925 

(915) 59UOOO 

1910 N. BIG SPRING 
MIDLAND, TEXAS 79705 

(!US) 57G-1116 

MELOUIADES ALANIS 
6411 LOCAL UNO 

CIUDAD JUAREZ, CHIHUAHUA MEXICO 32320 

O.te 

5/l/.</ 
1'hne 

/~t) ,.--~ 

R .. 80n 

After enelyal•, umple• ere to be: 

0 DI8J10Md of (eddlllonal fM) 

0 Stored (30 dey• max) 

[l Stored - 30 dey• (eddltloneiiH) 

0 Returned to cu•tomer 

~ 



Chain of Cusf Jy Record 
3f7 )_ '1;' ) 

City 1 State/ LIP r-t'"·' .1 • V"l "' • .1 · , 1 1 • ' ' 1 i,, r • 

Project Name/ Numbe:JA · 1 ~ I f)4 Vl) · 
Contrect~Quote ---.._.;....·-------

IWO 

Lllll ..... no.:---.!....:1 __ Dele·---

,... 1 ,___.3 __ 

Project Manager 1 Contact'h: hbtt 0 (t' AMt J/ 

Telephone No. !l' (- ~ L,.; · I· p q 
Fax No. Gf 1~ • lok ¥ ? ~ 
Semplere: (SigmttureiVJlil i I c ~ 0 lb I r }/ 

~=-------------------------=:.- I ., . . ·' 

~~=-------------~- ------~----------------

COURIER 

7300 JEFFERSON, N.E. 
4

' ' 

ALBUQUERQUE, NEW MEXICO f . 
(505) 345-81164 ' 

3332 WEDGEWOOD 
EL PASO, TEXAS 79925 

(915) 593-a)OO 

1910 N. Blu :>PRING 
MIDLAND, TEXAS 79705 

(915) 570.1116 

MELQUIADES ALANIS 
6411 LOCAL UNO 

CIUDAD JUAREZ, CHIHUAHUA MEXICO 32320 

Time 

/'I''U 
.... IIOfl 

After .,..lyala, umplaa •re to be: 

0 DlapGHd of (addltlonl!l IN) 

0 Stored (30 d•y• m•x) 

0 Stored over 30 daya (edciiUonal fM) 

[] Returned to cuatomer 

iiiiiMrtla 



SAIGAI 
Ml \IALYTICAL·.· 
LABORATORIES 

Cbain of Cust( 
L8lo job no.: 3CJ7)... 

.~•-y Record 
:,( ,·" 

Dolle--------

j w 

City 1 State/ Zip 1..,.,1 Cl '" 111, 1 • 11 1 • v I""' ' • 
Project Name/ Numbe;J)f '1 l\1\y\ VY} 

Fu No .• >" .Y IV IV Vl J v •v 1w 1 , 1 

Samplers: (Signahlre) vyv' I I v '< I IIJI[ 'I 

Con~/~~~~CkKrte ____________________ _ 

) 

~t/1b 
n-

1000 
c:omp.n, H ~I ~ J 

I 
Ccllnpllnr /" p {~ 

,._ ,._ 

llethod or Slllpnwll: ------------------------1 ~=----------------------------------------
~~-------------------------~ 
Spec ... --= ---------------1 

COURIER 

7300 JEFFERSON, N,E. ,-
ALBUQUERQUE, NEW MEXICO 87' 

(505) 345-8964 \ 

3332 WEOGEWOOD 
EL PASO, TEXAS 711925 

(915)5~ 

1910 N. BIG S .. tfiNG 
MIDLAND, TEXAS 79705 

(915) 570-1116 

MELOUIADES ALANIS 
6411 LOCAL UNO 

CIUDAD JUAREZ, CHIHUAHUA MEXICO 32320 

O.te 

3/ I,· 
. '!', 

Time 
I f. 

f'/i YJ 
Compllny . 

RNaon 

Alter •n•ly•la, Nmpln .,. to be: 

0 DlapoMd of (8ddltlonal fH) 

D Stored (30 daya m•x) 

0 Stored over 30 d•ya (•ddltlon•l IH) 

[J Returned to cuatom•r 

~ 



ASSA(~----------------
ANALYTICAL' "t:roR.ES, INC. • 7300 Jcfkrsnn, N.l:. • Albu4ucr4uc. New Me.,cn H711l9 

To: t--1~ _, Inc. ., 

"""-• JJ.l2 Wed1ewood, Sulle E-5 J ·t:. 7'Nl~ - --" 

Date: 18 March 1996 
Attn: Debbie O'Connell 
3500 Trinity Drive, Suite C-5 
Los Alamos, NM 87544 

Work Order No. BBI4259 
Bulk Asbestos Analysis 
No. of Analyses: 13 

Methods: 

Sample Site: 

SAMPLE/D. 

G-1 

G-2 

G-3 

G-4 

G-5 

G-6 

G-7 

... -.-c..-il .. ........... ~--..... 

No. of Samples: 13 

EPA lmerim Method of the Determination of Asbestos in Bulk Insulation Samples (EPA-600/M4-82-020) and as cited in 40 CFR Part 763, Subp. F. Appendix A, Se~tlllll I, comparmg 
the quantity of non-asbestos material to asbestos fibers. The EPA Preferred Method is the Determination of Asbestos in Bulk Building Materials (EPA-600/R-931116 July 1993). 
Detection Limit: I% of the portion of the sample examined. 

TA-9-MDAM 

~~~ ,.~ 

DESCRIPTION ASBESTOS % OTHER % MATRIX 
TYPE ASBESTOS FIBERS CONI'ENI' 

Brown Soil Chrysotile Trace< 1 None ----- Clay, Quam. 
Amosite Trace< 1 

Total Combined Asbestos Trace< 1 

Brown Soil Amosite Trace< 1 None ----- Clay, Quam.. Mica 

Brown Soil NAD ----- Plant Trace< 1 Clay, Quam.. Mica 

Brown Soil Amosite Trace< 1 None ----- Clay, Quam., Mica 
Chrysotile Trace< 1 

Total Combined Asbestos Trace< 1 

Brown Soil Chrysotile Trace< 1 None ----- Clay, Quartz. Mica 
Amosite Trace< 1 

Total Combined Asbestos Trace< 1 

Brown Soil Chrysotile Trace< 1 None ----- Clay, Quartz, Mica 
Amosite Trace< 1 

Total Combined Asbestos Trace< I 

Brown Soil Chrysotile Trace< 1 None ----- Clay, Quarrz. Mica 
Amosite Trace< 1 

Total Combined Asbestos Trace< 1 

[HIS REPORT MUS I NOT BF USED IN ANY MANNER BY I HE CUfNI OR ANY OTHER THIRU PARTY 10 CI.AIM PROiliWT ENOORSflloiEN I BY I HE 
NAIIONAI. I.ABORAroRY VOI.IINlARY ACCREIIITAtiON PRO<;RAI\ol OR ANY OTHER AGENCY OF litE IINIIHl SIAl FS I;OVtRNMENT ri!l\.t;'IIJ~){:'' 

___J __ J 



d 

' 
.I. AUII7-- ""· U1 ~· ANALY If ' DORA TORIES, INC. • 7JOO Jefferson, Nf • Albu4ucr4u<, New Mc.,coH7111'1 :~1 . i'\ 

JJJ2 W~d11cwood. Suht •. . .:1 Peso, Tuu 7~! NES, 1 •.. 
Date: 18 March 1996 
Work Order No. 8814259 

SAMPLE/D. 

G-8 

G-9 

G-10 

G-11 

G-12 

G-13 

DESCRIPTION 

Brown Soil 

Total Combined Asbestos 

Brown Soil 

Brown Soil 

Brown Soil 

Brown Soil 

Brown Soil 

NAD = NO ASBESTOS DETECTED 

Analyst· Justin T. Kirby u A I . 

':~ ':.~·;:.:· 

ASBESTOS 
TYPE 

Chrysotile 
Amosite 

Chrysotile 

Chrysotile 

NAD 

NAD 

NAD 

% OTHER % MATRIX ASBESTOS FIBERS CONTENT 
Trace< 1 None ----- Clay, Quartz, Mica Trace< I 

Trace< 1 

Trace< 1 None ·---- Clay, Quartz, Mica 
Trace< 1 Plant 1. 5 Clay, Quartz. Mica 

I 

----- Plant Trace< 1 Clay, Quartz. Mica I 

----- Plant 1-5 Clay, Quartz. Mica 
----- Plant Trace< 1 Clay, Quartz, Mica 

Pursuam to the Asbestos NESHAP Clarification Regarding Analysis of Multi-layered Systems (Federal Register/Vol. 59, No. 3, Wednesday, January 5, 1994), each layer, in a 

sample containing one or more distinct layers, has been individually analyzed and reported. These results relate only to the above samples as submitted unless otherwise nored. 
We appreciate the opportunity to perform analytical work for you. If you have any questions, please call. 
Respectfully submiued, 

~')14.~ vfe'lf(« MtMkkush · 
Asbestos Laboratory Manager 

Mo-. -Caaa<ilal ._,_........__ ........ 
~~~ ~~;.. I' HIS REPOIH MUSr NOT BE USEO IN ANY MANNER BY I HE CLIENT' OR ANY OTHER l'HIRU PARry 1"0 n.AIM PIWUIJCI fNilORSI'MI:N I BY I Hf r 11' V'/'11/fl\ ill! 

~~ • .-~· NA'IIONAL l.ABORAIORY VOI.liNTARY ACCREilllAIION PROGRAM OR ANY OJ' HER AGfNl'Y Of. Till: II Nil EO Sl AI ~.S l;OVtRNMI'NT f' l \( ',',)-; 

•.. 

lj 



'SAIGAI 
,_,, ~ALYTICAL 
lABORATORIES 

Chain of Cust( :lv Record 
.;,- :-•; 1 

·~...:: ~ 
UI!Jol>no.: o ... 

P•u•-~ 
ProJect Manager 1 Conlacl ~bbl t ~ 1 ~O~tjt// 

7300 JEFFERSON, N.E. f ' 
ALBUOUEROUE, NEW MEXICO e;'' , 

(505) 345-8964 

3332 WEOGEWOOD 
EL PASO, TEXAS 79925 

(915) 593-4i000 

1910 N. BIG l>t'RING 
MIDLAND, TEXAS 79705 

(915)570-1116 

MELOUIADES ALANIS 
6411 LOCAL UNO 

CIUDAD JUAREZ, CHIHUAHUA MEXICO 32320 

q • ..,,,,;3soilntlt~s:llt~.le {!:-s , ........... ~5-/ob~q I -·- 1 
cuv/State/Zip~-~~ ~ffi ~¥4l}_ FaxNo. SIJ~~~ ~(L 
Project Name/ NumberJL~ M vYJ Samplers: (SignaturefXQlh/9: {j_l'fvr1J/ I/ Jl ~ ReiiUirtle 

Conlraci/~/Ouole . ~~l:!J ~ 
...=- FWd /.._..._ ....... : on.. ...... ..,., ... oiCon!Mner Pn..v•llon ftd 
- ........ llumller/ I "T'I' Type Temp. Chemlcel ~ 

. --- .G:.t ,,t_._.w,l.k .31~/1~ 1100 ~ d 9D'l.\- ~ l~M- \ .; I ( * 1F1'~1 v&bfJ 
_ ___,..v:........_.r.l ____ ,•,otth~·,tt, u l I . L v' 7 '-- ~f-Mcttt1 ~-

IG ~ ,, \ l .; I v ~:m.w? .k:tnrr 
··- I~,.J .. \ v" ( v' - tULil-rtJ~

1

-D .. 
v; ~ II ' .; I .; -: -~t_mtX;r-_ 
r; t, ,, 1 ./ I v 

-- G1 .. j_vlv -- -

~-~ ),~ :·, --_ 1
1 ~t~ --- ---= 

'Jw •· 1 /lv' / 

---,-·~~:~ :· -- ,. v J : -~ -~ ~ --

;~; •• ~u·,~ o~a~ 0811} Recelvecl~~.r/;~ Rellnqo~al·~·~/~ D•••/ I Recelvedby~ }M . t 
......... Uf m I !fMit. 3 II 1~ &lgnel -~I -~ &lgn•lure . • 3; II( f?- Slun•lure T 7&:i1L~--
.......... )V) 0 I{~DNN~ I Time Prlnlecl 1.·,11 ~ Prlnlecl €:,/u;, &: ~L Time PrlnledL s t eUJl.vt -
Co11openr (\ ~~ lOBO com,_,y,UC1' Compeny_!i!t-....,l;_ Y"PtJ company fl4-{_ , 
11,.•eon J!J. rl .IJJL. R .. aon -kJ»... ,.- Amon Wit\ . / Amon iJ ()(1/L J S' / S) 

. ' • U Aller •n•lyala, aamplea •r• to be: ~ 
Mvlltod ol Shipment: Commenle: f] Dlapoo;ed ol (8ddillon•l lee) 

Shll'm•nl No. ___ 1.·1 Stored (30 d•y• mu) 

s.-clel lnalniCUon•: -- L I Stored over 30 d•y• (additional lee) 

_ ... __ [ I Returned lo customer 

I AU( lilA I I lli'i 



AC:.- \IGAI 
ANALYTICAL 

Chain of Custodf Record 

JOf~IES 

,r ... 35DO)C~:hL UnV:er ~ ~ ~- ~ 
·I State/ Zip lt16AIA:n;; N yY\ ii 6qJ 
Ject Nama/ Number~~ 1 VY]~ m 
•tract ~•• Or~ Quote------

·(-· ,...·. 
·.; ' ! ~· ' 

lab 1<>1> no.: Dolo 

- 1 ~~ 
Project Manager I Contact ~hb~t ~ GNNE I J 

Telephone No. 51J5- (p(JJ·I19~ 
...... !}Db-lilt~~~ 
samplers: {Siflnature 

1 ~~ rr= 
J:}..'; ;;,-I . . . ..,... /Locelloq' I .... .,. I ..;.,.. 1......,..1 Typel-oiConbiMr --~ Pr_,•llon v 
- . . . -~~8!'- ,:___ . . -I I nm • -~ -~- • Temp. I ClleJniQI 

7300 JEFFERSON, N.E. 
ALBUQUERQUE, NEW MEXICO 87109 

(505) 345-8964 

/ '\ 

3332 WEDGEWOOO 
EL PASO, TEXAS 79925 

(915) 593-6000 

1910 N. BIG SPRINu 
MIDLAND, TEXAS 7970!) 

(915) 570-1116 

-------·----------- ---- -----· -------- ·-

MELQUIADES ALANIS 
6411 LOCAL UNO 

CIUDAO JUAREZ, CHIHUAHUA MEXICO 32320 

L 1 1 /na~rJ• R~re: , , I 

ReiNirle 

~ " I I 1\1\ I \ I I lfl I I 1/ 
I i ~1 ,, I v 

\ V"p ,. I {I 1--t-f-tl-ll------

t;i •• I 7 
! I ra lb tl I .; l f---t ·-

~I! ~fl --' -•~- -- --- "'-....-..J ,II 1 I v 
-~~~ -- =:tt·;/4 ==~·~J§~~L 
Comp8nr~ 
Re .. an~ 

l.--.1~-t Prlnted -~ a:2 
~~~~~-- ~ -~~~~r ______ _ 

l {}AlA eomp.no,L L:.-
"1/V R•••on • 

L/ 
..__, 

ooluflihlpmenl: -------------~ 
ComnMmla: _________________________________________________________ __ 

••nl No. _____________________________ -t 

.. lnalluc:Uona: --------------------i 

1/\Uiltl~l It Ill', 

Dele 

~(I? 
Received b~: r J<!.h 
Signature · ~ j_L'J(]_ /(_t 
Printed (?' S feLC{lv-f -

Time 

/'IOD com,...,~_ A-A-L 
R ... an_fl~ l/ St.S._ 

Aher anal~ala, .. mplea ere lo be: 

I_] Olapoaed of (8ddlllonal lee) 

[J Stored (30 d•~• mex) 

[] Slored over 30 d•v• (•ddlllon•l lee) 

I] Returned lo cuetomer 



ASSAIGAI 
ANALYTICAL 
LABORATORIES 

BULK SAMPLES DATE RECEIVED 

CUSTOMER P.O. NUMBER TIME RECEIVED 

3-11-Q(o 
3:50 prn 

WORK ORDER 
BB 14259 

ESTIMATED COST 

DUE DATE 

3-18-Q~ 
ACCOUNT INFORMATION 

CUSTOMER'S NAME nES, It I( . CONTAL::ebbfe o··cor;rle· II 
ADDRESS PHONE NUMBER 

FAX NUMBER 

CITY I STATE I ZIP MOBILE I PAGER NUMBER 

PARTY RESPONSIBLE FOR PAYMENT IF OTHER THAN ABOVE ACCOUNT STATUS 
NAME CONTACT PAYMENT REC'D. -----ADDRESS 

---------------
PHONE NUMBER OPEN ACCOUNT ~ 

CITY I STATE I z:___--------- FAX NUMBER CASH 

SPECIAI..-8fOJNG INSTRUCTIONS CHECK NUMBER 

,, 

.ilf/l 

samPleS SAMPLE INFORMATION :y: < 

:411 TYP~F SAMPLE NO. OF &11198! I I ES •TURN AROUND TIME SAMPLE IDENTIFICATION AND I OR SAMPLE SITE 
~ 

a" BULK· 0 PRIORITY 1 (2 HRSI T(-1 - q n\Cf+fY1 (PUI)" 

13 0 PRIORITY 2 (24 HRSI 0 SOIL 
(PUI) ~RITY 3 (3 WKG DAYSI 

0 CONCRETE PRIORITY 4 (5-10 WKG DAYSI 

0 OTHER •(SUBJECT TO WORK LOADI 

SAMPLE DEUVERED BY SIGNATURE DATE 

t \VII\ C t,-'(l'vf} 3\ I ,)q(r 
ANALYSIS REQUEST 

WORK DESCRIPTION 

. ../111 ,. 

--

! BILLING 0 PICKUP 0 MAIL LOGGED IN~}'" ;( !_1:_/ ' ,' / / . j ' ~I',,...,-

J . I I' L ----- _.--l/ ~ -- - . ~j':_~- . \_.1._ ·- . .._/- ~... - • 

,. 

Q0~2 Wos~naton NE • Albuoueroue. New Mexico 87113. (505', 822-8061. I=AX..f-5051 822-8063 



APPENDIXM 

RECYCLABLE MATERIALS' ANALYTICAL RESULTS 



A~,J~:;LYiiCAL 
L/~,BORATORIES - 7300 Jefferson. N.E. • Albuquerque. New Mexico 87109 • (505) 345-8964 • FAX (505) 3.:15-7259 

3332 Wedgewood, E-5 • El Paso. Texas 79925 • (915) 593-6000 • FAX (915) 593-7820 

Report Generated: 
January 9, 1996 15:19 

SENT NES I INC. 
TO: 3500 TRINITY DR. 

SUITE C-5 

CERTIFICATE OF ANALYSIS 
RESULTS BY SAMPLE 

LOS ALAMOS, NM 87544 
ATTN: DEBORAH O'CONNELL 

WORKORDER # 
WORK ID 
CLIENT CODE 
DATE RECEIVED 

9512192 
MDAM 
NESOl 
12/18/95 

LabiD:9512192-01A 
Sample ID: WOOD C3- C14 2 

TEST / METHOD 

CVAA Hg XT/SW846 7471 
ICP DIG/SW 846 3050 
MERCURY (CVAA)/SW846 7471 

Mercury 
METALS by ICP/SW-846 6010 

Silver. Ag 
,.-\? minum, AI 

;~. enic. As 
" O::vron, B 

Barium. Ba 
Beryllium. Be 
Calcium, Ca 
Cadmium, Cd 
Cobalt. Co 
Chromium. Cr 
Copper, Cu 
Iron. Fe 
Potassium, K 
Magnesium. Mg 
Manganese, Mn 
Sodium, Na 
Nickel, Ni 
Lead. Pb 
Antimony, Sb 
Selenium. Se 
Vanadium, V 
Zinc, Zn 

PEST/PCB /SW846 8080A 
Aldrin 
alpha-BHC 
beta-BHC 
gamma-BHC (lindane) 
delta-BHC 
Chlordane 
4,4'-DDD 
4.4'-DDE 
4,4'-DDT 
Dieldrin 
Endosulfan I 
t; 11dosulfan II 

I' irin 
Jrin Aldehyde 
~ptachlor 

rteptachlor Epoxide 
Methoxychlor 

Member: American Council of 
lndeoendenl L1borator1es. Inc. 

RESULT 

12/29/95 
12/19/95 

ND 

ND 
NT 
ND 
NT 
128 
NT 
NT 

0.265 
NT 

5.39 
NT 
NT 
NT 
NT 
NT 
NT 
NT 

26.7 
NT 
ND 
NT 
NT 

ND 
ND 
ND 
ND 
NO 
NO 
ND 
NO 
NO 
ND 
NO 
NO 
NO 
ND 
NO 
NO 
NO 

Collected: 12/14/95 · 09: oo: oo 
Matrix: WOOD 

UNITS 

N/A 
N/A 

mg/Kg 

mg!Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg!Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg!Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

LIMIT D F DATE 
ANAL 

0.15 

1.0 
25 
1.5 
5.0 

0.50 
0.020 

10 
0.15 
0.50 

1.0 
1.0 
10 

5.0 
5.0 

0.15 
10 

0.50 
1.5 
1.5 
2.5 

0.15 
5.0 

0.0030 
0.0030 
0.0030 
0.0030 
0.0030 

0.030 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 

0.030 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

12/29/95 

12/23/95 

12/23/95 

12/23/95 

12/23/95 

12/23/95 

12/23/95 

12/23/95 

12/28/95 
12/28/95 
12/28/95 
12/28/95 
12/28/95 
12/28/95 
12/28/95 
12/28/95 
12/28/95 
12/28/95 
12/28/95 
12/28/95 
12/28/95 
12/28/95 
12/28/95 
12/28/95 
12/28/95 

RP.P11tOOIILT10N OF nus JI.I!I'OtlT IN LESS THAN P'\JLL IR.EQUIRP .. " THI!. WltiTT2N CON~ENT 0P AAL 
Till~ JlF.~..,IIT ~"'y NUT BE U~F.D TN ANY MIANNF.Il BY THI! C"I.JF.NT n• ANY OTIII£R THIRD PARTY TO CLAIM 

P'llUDUC'T ENDOR~E.ME.NT •v Tta. NATIONAL LA.OitATOilY VOLU,..TARY ACCilEDI rATIO,.. PaOOaAM. 

Page: 1 

BATCH ID 

SCV84 

SI63 
SI63 
SI63 
SI63 
SI63 
SI63 
SI63 
SI63 
SI63 
SI63 
SI63 
SI63 
SI63 
SI63 
SI63 
SI63 
SI63 
SI63 
SI63 
SI63 
SI63 
SI63 

SPEST43/SPCB 119 
SPEST43/SPCB 119 
SPEST43/SPCB 119 
SPEST43/SPCB 119 
SPEST43/SPCB 119 
SPEST43/SPCB119 
SPEST43/SPCB 119 
SPEST43/SPCB119 
SPEST43/SPCB 119 
SPEST43/SPCB 119 
SPEST43/SPCB 119 
SPEST43/SPCB 119 
SPEST43/SPCB 119 
SPEST43/SPCB 119 
SPEST43/SPCB 119 
SPEST43/SPCB 119 
SPEST4-3, 19 

·r; ~ 
' z· ~ "'. 
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TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

PEST /PCB /SW846 8080A 
Endosulfan Sulfate ND mg/Kg 0.030 30 12/28/95 SPEST43/SPCB 119 
Tnxaphene ND mg/Kg 0.30 30 12/28/95 SPEST43/SPCB 119 
PCB-1016 ND mg/Kg 0.0030 30 01/04/96 SPEST43/SPCB 119 
PCB-1221 ND mg/Kg 0.0030 30 01/04/96 SPEST 43/SPCB 119 
PCB-1232 ND mg/Kg 0.0030 30 01/04/96 SPEST43/SPCB 119 
PCB-1242 ND mg/Kg 0.0030 30 01/04/96 SPEST43/SPCB 119 
PCB-1248 ND mg/Kg 0.0030 . 30 01/04/96 SPEST43/SPCB 119 
PCB-1254 ND mg/Kg 0.0030 30 01104/96 SPEST43/SPCB 119 
PCB-1260 ND mg/Kg 0.0030 30 01/04/96 SPEST43/SPCB 119 

PEST/PCB XT/SW846 3520 12/26/95 N/A 
SEMI-VOA/SW846 8270B 

n-Nitrosodimethylamine ND mg/Kg 0.30 60 01/08/96 SMSSVOAIOI 
Pyridine ND mg/Kg 0.30 60 01/08/96 SMSSVOAIOI 
Aniline ND mg/Kg 0.30 60 01/08/96 SMSSVOAIOI 
bis(2-Chloroethyl) Ether ND mg/Kg 0.030 60 01/08/96 SMSSVOAIOI 
2-Chlorophenol ND mg/Kg 0.030 60 01/08/96 SMSSVOAIOI 
1.3-Dichlorobenzene ND mg/Kg 0.030 60 01/08/96 SMSSVOAIOI 
!A-Dichlorobenzene ND mg/Kg 0.030 60 01/08/96 SMSSVOAIOI 
Phenol ND mg/Kg 0.30 60 01108/96 SMSSVOAIOI 
1.2-Dichlorobenzene ND mg/Kg 0.030 60 01/08/96 SMSSVOA101 
Benzyl Alcohol ND mg/Kg 1.5 60 01/08/96 SMSSVOA101 
bis(2-Chloroisopropyl) Ether ND mg/Kg 0.030 60 01/08/96 SMSSVOA101 
2-Methy1phenol I 0-Cresol ND mg/Kg 0.030 60 01/08/96 SMSSVOA101 
Hexachloroethane ND mg/Kg 0.030 60 01/08/96 SMSSVOA101 

~.·:!.jtroso-di-n-propylamine ND mg/Kg 0.030 60 01/08/96 SMSSVOAIOI 
">)benzene ND mg/Kg 0.030 60 01108/96 SMSSVOAI01 

" . ::. 'Methylphenol I M/P-Cresol ND mg/Kg 0.030 60 01/08/96 SMSSVOA101 
lsophorone ND mg/Kg 0.030 60 01/08/96 SMSSVOA101 
2-Nitrophenol ND mg/Kg 0.30 60 01/08/96 SMSSVOA101 
bis(2-Chloroethoxy) Methane ND mg/Kg 0.030 60 01/08/96 SMSSVOA101 
2 .4-Dimethylphenol ND mg/Kg 0.030 60 01/08/96 SMSSVOA101 
1.2.4-Trichlorobenzene ND mg/Kg 0.030 60 01/08/96 SMSSVOA101 
Naphthalene ND mg/Kg 0.030 60 01/08/96 SMSSVOA101 
Benzoic Acid ND mg/Kg 3.0 60 01108/96 SMSSVOA101 
2.4-Dichlorophenol ND mg/Kg 0.30 60 01/08/96 SMSSVOA101 
4-Chloroaniline ND mg/Kg 0.30 60 01/08/96 SMSSVOAlOI 
Hexachlorobutadiene ND mg/Kg 0.030 60 01/08/96 SMSSVOAlOI 
2-Methy !naphthalene ND mg!Kg 0.030 60 01/08/96 SMSSVOA101 
4-Chloro-3-methylphenol ND mg/Kg 0.30 60 01/08/96 SMSSVOA101 
Hexachlorocyclopentadiene ND mg/Kg 1.5 60 01108/96 SMSSVOA101 
2.4.6-Trichlorophenol ND mg/Kg 0.30 60 01/08/96 SMSSVOA101 
2.4,5-Trichlorophenol ND mg/Kg 0.30 60 01/08/96 SMSSVOA101 
2-Chloronaphthalene ND mg/Kg 0.030 60 01/08/96 SMSSVOA101 
2-Nitroaniline ND mg/Kg 0.30 60 01/08/96 SMSSVOA101 
Acenaphthylene ND mg/Kg 0.030 60 01/08/96 SMSSVOA101 
Dimethylphthalate ND mg/Kg 0.030 60 01/08/96 SMSSVOAI01 
2.6-Dinitrotoluene ND mg/Kg 0.30 60 01/08/96 SMSSVOA101 
Acenaphthene ND mg/Kg 0.030 60 01/08/96 SMSSVOA101 
3-Nitroaniline NT mg/Kg 0.30 SMSSVOAIOI 
Dibenzofuran ND mg/Kg 0.030 60 01/08/96 SMSSVOAlOI 
2.4-Dinitrotoluene ND mg/Kg 0.30 60 01108196 SMSSVOAI01 
Fluorene ND mg/Kg 0.030 60 01/08/96 SMSSVOAI01 
4-Chlorophenyl-phenylether ND mg/Kg 0.030 60 01/08/96 SMSSVOA101 
Diethylphthalate ND mg/Kg 0.030 60 01108196 SMSSVOAIOI 
4-Nitrophenol ND mg/Kg 0.60 60 01108/96 SMSSVOAI01 
4. 6-Dinitro-2 -me thy !phenol ND mg/Kg 0.30 60 01/08/96 SMSSVOAlOI 
n-N itrosodipheny !amine ND mg/Kg 0.030 60 01/08/96 SMSSVOAIOI 
4-Nitroaniline ND mg/Kg 0.30 60 01/08/96 SMSSVOAlOI ,. 'romophenyl-pheny !ether ND mg/Kg 0.030 60 01/08/96 SMSSVOA101 

achlorobenzene ND mg/Kg 0.030 60 01/08/96 SMSSVOAIOI 
.• tachlorophenol ND mg/Kg 0.30 60 01/08/96 SMSSVOAlOI 

.. A-Dinitrophenol ND mg/Kg 0.050 60 01/08/96 SMSSVOAIOI 
Benzidine NT mg/Kg 1.5 SMSSVOAIOI 
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SEMI-VOA/SW846 8270B 
Phenanthrene ND mg/Kg 00030 60 01/08/96 SMSSVOAIOI 
Anthracene ND mg/Kg 00030 60 01/08/96 SMSSVOA!Ol 
Di-n-butylphthalate ND mg/Kg Oo30 60 01/08/96 SMSSVOAIOI 
Fluoranthene NO mg/Kg 00030 60 01108/96 SMSSVOA101 
Pvrene ND mg/Kg Oo030 60 01/08/96 SMSSVOAIOI 
B'utylbenzylphthalate ND mg/Kg 00030 60 01108/96 SMSSVOAIOI 
Benzo(a)anthracene ND mg/Kg 00030 60 01108196 SMSSVOAIOI 
Chrvsene ND mg/Kg 00030 60 01/08/96 SMSSVOAIOI 
3.3 ·~Dichlorobenzidine ND mg/Kg 0030 60 01/08/96 SMSSVOAIOI 
bis(2-Ethylhexyl)phthalate ND mg/Kg 0030 60 01/08/96 SMSSVOA101 
Di-n-octyl phthalate ND mg/Kg 0030 60 01/08/96 SMSSVOA101 
Benzo(b )tluoranthene ND mg/Kg 00030 60 01108/96 SMSSVOA101 
Benzo(k)tluoranthene ND mg/Kg Oo030 60 01/08/96 SMSSVOAIO! 
Benzo(a)pyrene ND mg/Kg Oo030 60 01/08/96 SMSSVOA101 
lndeno( 102.3-cd)pyrene ND mg/Kg Oo30 60 01/08/96 SMSSVOA101 
Benzo(g .h 0 i)pery lene ND mg/Kg Oo30 60 01/08/96 SMSSVOAI01 
2 03.4,6-Tetrachlorophenol ND mg/Kg 1.5 60 01108/96 SMSSVOAIOI 
Azobenzene ND mg/Kg 0.030 60 01/08/96 SMSSVOA101 
Dibenz(a.h)anthracene ND mg/Kg Oo30 60 01/08/96 SMSSVOA!Ol 

SVOA XT/SW846 3520 12/28/95 N/A 
VOLA TILES/SW846 8240B 

Dichloroditluoromethane ND mg/Kg 00010 !50 12/27/95 SMSVOA342 
Chloromethane ND mg/Kg Oo0050 150 12/27/95 SMSVOA342 

,....t'>rtomethane ND mg/Kg 000050 !50 12/27/95 SMSVOA342 
0_. one ND mg/Kg Oo0050 !50 12/27/95 SMSVOA342 
/:~nomethane ND mg/Kg 0.0050 !50 12/27/95 SMSVOA342 

0 .nv: .~hloride ND mg/Kg 0.0050 !50 12/27/95 SMSVOA342 
Chloroethane ND mg/Kg 000050 !50 12/27/95 SMSVOA342 
Trichlorofluoromethane ND mg/Kg 0.0050 150 12/27/95 SMSVOA342 
Freon 113 ND mg/Kg 000050 150 12/27/95 SMSVOA342 
Carbon Disulfide ND mg/Kg 000050 !50 12/27/95 SMSVOA342 
Acrolein ND mg/Kg 00020 150 12/27/95 SMSVOA342 
Methylene Chloride ND mg/Kg 00010 150 12/27/95 SMSVOA342 
1,1-Dichloroethene ND mg/Kg OoOOIO !50 12/27/95 SMSVOA342 
1,1-Dichloroethane ND mg/Kg OoOOIO !50 12/27/95 SMSVOA342 
Acrylonitrile ND mg/Kg 00020 !50 12/27/95 SMSVOA342 
trans-1.2-Dichloroethene ND mg/Kg 000010 !50 12/27/95 SMSVOA342 
Chloroform ND mg/Kg 000010 !50 12/27/95 SMSVOA342 
1.2-Dichloroethane ND mg/Kg 000010 !50 12/27/95 SMSVOA342 
Vinyl Acetate ND mg/Kg 000050 !50 12/27/95 SMSVOA342 
cis-1.2-Dichloroethene ND mg/Kg 000010 150 12/27/95 SMSVOA342 
2-Butanone (MEK) ND mg/Kg 0.0050 !50 12/27/95 SMSVOA342 
1,1,1-Trichloroethane ND mg/Kg 000010 150 12/27/95 SMSVOA342 
Carbon Tetrachloride ND mg/Kg OoOO!O 150 12/27/95 SMSVOA342 
Bromodichloromethane ND mg/Kg 000010 150 12/27/95 SMSVOA342 
1,2-Dichloropropane ND mg/Kg OoOOIO !50 12/27/95 SMSVOA342 
D ibromomethane ND mg/Kg 000010 !50 12/27/95 SMSVOA342 
trans-1.3-Dichloropropene ND mg/Kg 000010 !50 12/27/95 SMSVOA342 
Trichloroethene ND mg/Kg 000010 150 12/27/95 SMSVOA342 
Chlorodibromomethane ND mg/Kg 000010 150 12/27/95 SMSVOA342 
Ethyl Methacrylate ND mg/Kg 000050 150 12/27/95 SMSVOA342 
2-Chloroethylvinyl Ether ND mg/Kg 000050 150 12/27/95 SMSVOA342 
1.1,2-Trichloroethane ND mg/Kg 000010 !50 12/27/95 SMSVOA342 
Benzene ND mg/Kg OoOOIO !50 12/27/95 SMSVOA342 
cis-1.3-Dichloropropene ND mg/Kg OoOOIO 150 12/27/95 SMSVOA342 
Bromoform ND mg/Kg OoOO!O !50 12/27/95 SMSVOA342 
4-Methyi-2-Pentanone (MffiK) ND mg/Kg 000050 150 12/27/95 SMSVOA342 

,.-T .. trachloroethene ND mg/Kg 000010 !50 12/27195 SMSVOA342 
- 2.2-Tetrachloroethane ND mg/Kg 0.0010 !50 12/27/95 SMSVOA342 

-Dibromoethane ND mg/Kg 000010 150 12/27/95 SMSVOA342 
Hexanone (MBK) ND mg/Kg 000050 150 12/27/95 SMSVOA342 

• ,1,1,2-Tetrachloroethane ND mg/Kg OoOOIO !50 12/27/95 SMSVOA342 

Toluene ND mg/Kg 000010 150 12/27/95 SMSVOA342 . 
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VOLA TILE5/SW846 8240B 
Chlorobenzene ND mg/Kg 0.0010 150 12127195 SMSVOA342 
Ethylbenzene ND mg/Kg 0.0010 150 12/27/95 SMSVOA342 
1.4-Dichloro-2-Butene ND mg/Kg 0.010 !50 12/27/95 SMSVOA342 
Stvrene ND mg/Kg 0.0010 ISO 12/27/95 SMSVOA342 
P/M Xylene ND mg/Kg 0.0020 150 12/27/95 SMSVOA342 
0-Xylene ND mg/Kg 0.0010 150 12/27 /9S SMSVOA342 
I .2 .3-Trichloropropane ND mg/Kg 0.0010 150 12/27/95 SM5VOA342 
Methyl-ten Butyl Ether ND mg/Kg 0.010 !50 12/27 /9S SMSVOA342 
1.2-Dichlorobenzene ND mg/Kg 0.0010 150 12/27 /9S SMSVOA342 
1.3-Dichlorobenzene ND mg/Kg 0.0010 150 12/27/95 SMSVOA342 
1.4-Dichlorobenzene ND mg/Kg 0.0010 ISO 12/27/95 SM5VOA342 

LabiD:9512192-02A Collected: 12/14/95 09:00:00 
Sample ID: CONCRETE C3-C142 Matrix: CONCRETE 

TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

CVAA Hg XT/SW846 7471 12/29/95 NIA 
JCP DIG/SW 846 3050 12/19/95 N/A 

~:~.CURY (CVAA)/SW846 7471 
0.56 

' .';c1"CUry mg/Kg 0.15 1.0 12/29/95 SCV84 
.. _fALS by ICP/SW-846 6010 

Silver. Ag ND mg/Kg 1.0 1.0 12/23/95 SI63 
Aluminum. AI NT mg/Kg 25 SI63 
Arsenic. As ND mg/Kg 1.5 1.0 12/23/95 SI63 
Boron, B NT mg/Kg 5.0 SI63 
Barium. Ba 91.2 mg/Kg 0.50 1.0 12/23/95 . SI63 
Beryllium. Be NT mg/Kg 0.020 SI63 
Calcium, Ca NT mg/Kg 10 5163 
Cadmium. Cd ND mg/Kg 0.15 1.0 12/23/95 SI63 
Cobalt. Co NT mg/Kg 0.50 SI63 
Chromium, Cr 5.33 mg/Kg 1.0 1.0 12/23/95 5163 
Copper. Cu NT mg/Kg 1.0 Sl63 
Iron. Fe NT mg/Kg 10 5163 
Potassium. K NT mg/Kg 5.0 SI63 
Magnesium, Mg NT mg/Kg 5.0 5163 
Manganese, Mn NT mg/Kg 0.15 Sl63 
Sodium. Na NT mg/Kg 10 Sl63 
Nickel, Ni NT mg/Kg 0.50 SI63 
Lead. Pb 764 mg/Kg 1.5 1.0 12/23/95 SI63 
Antimony. Sb NT mg/Kg 1.5 SI63 
Selenium. Se ND mg/Kg 2.5 1.0 12/23/95 SI63 
Vanadium, V NT mg/Kg 0.15 SI63 
Zinc. Zn NT mg/Kg 5.0 SI63 

PEST/PCB /SW846 8080A 
Aldrin ND mg/Kg 0.0030 10 12/28/95 SPEST43/SPCB 119 
alpha-BHC ND mg/Kg 0.0030 10 12/28/95 SPEST43/SPCB 119 
beta-BHC ND mg/Kg 0.0030 10 12/28/95 SPEST43/SPCB!l9 
gamma-BHC (lindane) ND mg/Kg 0.0030 10 12/28/95 SPEST43/SPCB119 
delta-BHC ND mg/Kg 0.0030 10 12/28/95 SPEST43/5PCB119 
Chlordane ND mg/Kg 0.030 10 12/28/95 SPE5T43/SPCB!l9 
4.4'-DDD ND mg/Kg 0.0030 10 12/28/95 SPEST43/SPCB!l9 
4.4'-DDE ND mg/Kg 0.0030 10 12/28/95 SPEST43/SPCB 119 

.r ''-DDT ND mg/Kg 0.0030 10 12/28/95 SPEST43/SPCB 119 
:ldrin ND mg/Kg 0.0030 10 12/28/95 SPEST43/SPCB 119 
tdosulfan I ND mg/Kg 0.0030 10 12/28/95 SPEST43/SPCB 119 

_ndosulfan II ND mg/Kg 0.0030 10 12/28/95 SPEST43/SPCBll9 
Endrin ND mg/Kg 0.0030 10 12/28/95 SPEST43/SPCB 119 
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PEST/PCB /SW846 8080A 
Endrin Aldehyde ND mg/Kg 0.0030 10 12/28/95 SPEST43/SPCBII9 Heptachlor ND mg/Kg 0.0030 10 12/28/95 SPEST43/SPCBI19 Heptachlor Epoxide ND mg/Kg 0.0030 10 12/28/95 SPEST43/SPCB119 Methoxvchlor ND mg/Kg 0.030 10 12/28/95 SPEST43/SPCB 119 Endosuitan Sulfate ND mg/Kg 0.030 10 12/28/95 SPEST43/SPCB 119 Toxaphene ND mg/Kg 0.30 10 12/28/95 SPEST43/SPCB 119 PCB-1016 ND mg/Kg 0.0030 2.0 01103/96 SPEST 43/SPCB 119 PCB-1221 ND mg/Kg 0.0030 2.0 01103196 SPEST43/SPCB 119 PCB-1232 ND mg/Kg 0.0030 2.0 01/03/96 SPEST43/SPCB 119 PCB-1242 ND mg/Kg 0.0030 2.0 01/03/96 SPEST43/SPCB 119 
PCB-1248 ND mg/Kg 0.0030 2.0 01/03/96 SPEST43/SPCB 119 
PCB-1254 0.059 mg/Kg 0.0030 2.0 01/03/96 SPEST 43/SPCB 119 
PCB-1260 0.054 mg/Kg 0.0030 2.0 01103/96 SPEST43/SPCB119 

PEST/PCB XT/SW846 3520 12/26/95 N/A 
SEMI-VOA/SW846 8270B 

n-N itrosod imethy lam ine ND mg/Kg 0.30 2.1 01108196 SMSSVOA101 
Pyridine ND mg/Kg 0.30 2.1 01/08/96 SMSSVOA10! 
Aniline ND mg/Kg 0.30 2.1 01/08/96 SMSSVOAIO! 
bis(2-Chloroethyl) Ether ND mg/Kg 0.030 2.1 01108/96 SMSSVOA101 
2-Chlorophenol ND mg/Kg 0.030 2.1 01/08/96 SMSSVOA101 
1,3-Dichlorobenzene ND mg/Kg 0.030 2.1 01108/96 SMSSVOAlOI 
1.4-Dichlorobenzene ND mg/Kg 0.030 2.1 01/08/96 SMSSVOA101 
Phenol ND mg/Kg 0.30 2.1 01/08/96 SMSSVOA101 
1,2-Dichlorobenzene ND mg/Kg 0.030 2.1 01/08/96 SMSSVOAIO! 

,.... .... 1zyl Alcohol ND mg/Kg 1.5 2.1 01/08/96 SMSSVOA101 
· .)-Chloroisopropyl) Ether ND mg/Kg 0.030 2.1 01/08/96 SMSSVOA!01 
j~'~ethylphenol I 0-Cresol ND mg/Kg 0.030 2.1 01108/96 SMSSVOA101 

({exachloroethane ND mg/Kg 0.030 2.1 01/08/96 SMSSVOAI01 
n-Nitroso-di-n-propylamine ND mg/Kg 0.030 2.1 01/08/96 SMSSVOA101 
Nitrobenzene ND mg/Kg 0.030 2.1 01/08/96 SMSSVOAI01 
3/4 Methylphenol I M/P-Cresol ND mg/Kg 0.030 2.1 01/08/96 SMSSVOAI01 
Isophorone ND mg/Kg 0.030 2.1 01/08/96 SMSSVOA101 
2-Nitrophenol ND mg/Kg 0.30 2.1 01/08/96 SMSSVOA!01 
bis(2-Chloroethoxy) Methane ND mg/Kg 0.030 2.1 01/08/96 SMSSVOA101 
2.4-Dimethylphenol ND mg/Kg 0.030 2.1 01108/96 SMSSVOA101 
1.2.4-Trichlorobenzene ND mg/Kg 0.030 2.1 01108/96 SMSSVOAIOI 
Naphthalene ND mg/Kg 0.030 2.1 01/08/96 SMSSVOA101 
Benzoic Acid ND mg/Kg 3.0 2.1 01/08/96 SMSSVOA101 
2 .4-Dichlorophenol ND mg/Kg 0.30 2.1 01/08/96 SMSSVOAIOI 
4-Chloroaniline ND mg/Kg 0.30 2.1 01/08/96 SMSSVOAIOI 
Hexachlorobutadiene ND mg/Kg 0.030 2.1 01/08/96 SMSSVOA!OI 
2-Methy lnaphthalene ND mg/Kg 0.030 2.1 01/08/96 SMSSVOAIOI 
4-Chloro-3-methylphenol ND mg/Kg 0.30 2.1 01/08/96 SMSSVOA!OI 
Hexachlorocyclopentadiene ND mg/Kg 1.5 2.1 0!/08/96 SMSSVOAIOI 
2,4,6-Trichlorophenol ND mg/Kg 0.30 2.1 01/08/96 SMSSVOAI01 
2.4,5-Trichlorophenol 0.11 mg/Kg 0.30 2.1 01/08/96 SMSSVOAIOI 
2-Chloronaphthalene ND mg/Kg 0.030 2.1 01/08/96 SMSSVOAI01 
2-Nitroaniline ND mg/Kg 0.30 2.1 01/08/96 SMSSVOA101 
Acenaphthylene ND mg/Kg 0.030 2.1 01/08/96 SMSSVOAIOI 
Dimethylphthalate ND mg/Kg 0.030 2.1 01108/96 SMSSVOAIOI 
2.6-Dinitrotoluene ND mg/Kg 0.30 2.1 01108/96 SMSSVOAIOI 
Acenaphthene ND mg/Kg 0.030 2.1 01/08/96 SMSSVOAIOI 
3-N itroan iline NT mg/Kg 0.30 SMSSVOAIOI 
Dibenzofuran ND mg/Kg 0.030 2.1 01/08/96 SMSSVOAIOI 
2.4-Dinitrotoluene ND mg/Kg 0.30 2.1 01/08/96 SMSSVOAIOI 
Fluorene ND mg/Kg 0.030 2.1 01108/96 SMSSVOAIOI 
4-Chlorophenyl-phenylether ND mg/Kg 0.030 2.1 01/08/96 SMSSVOAI01 
Diethylphthalate 0.19 mg/Kg 0.030 2.1 01108/96 SMSSVOAIOI 

,.- ~itrophenol ND mg/Kg 0.60 2.1 01/08/96 SMSSVOAIOI 
· Dinitro-2-methylphenol ND mg/Kg 0.30 2.1 01/08/96 SMSSVOAI01 

Itrosodiphenylamine ND mg/Kg 0.030 2.1 01/08/96 SMSSVOAI01 
. -Nitroaniline ND mg/Kg 0.30 2.1 01/08/96 SMSSVOAI01 
4-Bromophenyl-phenylether ND mg/Kg 0.030 2.1 01108/96 SMSSVOAlOI 
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,~ oample ID: CONCRETE C3-C142 Matrix: CONCRETE 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

SEMI-VOA/SW846 8270B 
Hl!xachlorobenzene ND mg/Kg 0.030 2.1 0 I /08/96 SMSSVOA!Ol Pentachlorophenol 1.3 mg/Kg 0.30 2.1 01/08/96 SMSSVOA!Ol 2.4-Dinitrophenol ND mg/Kg 0.050 2.1 0!/08/96 SMSSVOA101 
Benzidine NT mg/Kg 1.5 SMSSVOA!Ol 
Phenanthrene ND mg/Kg 0.030 2.1 01/08/96 SMSSVOAI01 
Anthracene ND mg/Kg 0.030 2.1 01/08/96 SMSSVOA101 
Di-n-buty !phthalate 0.73 mg/Kg 0.30 2.1 0!/08/96 SMSSVOA!OI 
Fluoranthene ND mg/Kg 0.030 2.1 0!/08/96 SMSSVOA!Ol 
Pvrene ND mg/Kg 0.030 2.1 01/08/96 SMSSVOAIO! 
Binylbenzylphthalate 0.66 mg/Kg 0.030 2.1 01/08/96 SMSSVOA101 
Benzo(a)anthracene ND mg/Kg 0.030 2 . .1 0!/08/96 SMSSVOAIO! 
Chrysene ND mg/Kg 0.030 2.1 01/08/96 SMSSVOA!01 
3.3 '-Dichlorobenzidine ND mg/Kg 0.30 2.1 01/08/96 SMSSVOA!Ol bis(2-Ethylhexyl)phthalate 0.92 mg/Kg 0.30 2.1 0!/08/96 SMSSVOA101 Di-n-octyl phthalate ND mg/Kg 0.30 2.1 0!/08/96 SMSSVOAI01 
Benzo(b )tluoranthene ND mg/Kg 0.030 2.1 0!/08/96 SMSSVOAI01 Benzo(k)tluoranthene ND mg/Kg 0.030 2.1 01/08/96 SMSSVOA!Ol Benzo(a)pyrene ND mg/Kg 0.030 2.1 01/08/96 SMSSVOAIO! 
Indeno( I ,2, 3 -cd)py rene ND mg/Kg 0.30 2.1 0!/08/96 SMSSVOAIOI 
Benzo(g ,h. i)pery lene ND mg/Kg 0.30 2.1 0!/08/96 SMSSVOAIO! 
2,3 ,4 ,6-Tetrachlorophenol ND mg/Kg 1.5 2.1 0!/08/96 SMSSVOAIOI 
Azobenzene ND mg/Kg 0.030 2.1 01/08/96 SMSSVOAIOI 
Dibenz(a,h)anthracene ND mg/Kg 0.30 2.1 01/08/96 SMSSVOA101 

SVOA XT/SW846 3520 12/28/95 N!A 
~-- ' A TILES/SW846 82408 

. '" lorodifluoromethane ND mg/Kg 0.010 5.0 12/19/95 SMSVOA340 
:'I~t>romethane ND mg/Kg 0.0050 5.0 12/19/95 SMSVOA340 

lodomethane ND mg/Kg 0.0050 5.0 12/19/95 SMSVOA340 
Acetone ND mg/Kg 0.0050 5.0 12/19/95 SMSVOA340 
Bromomethane ND mg/Kg 0.0050 5.0 12/19/95 SMSVOA340 
Vinyl Chloride ND mg/Kg 0.0050 5.0 12/19/95 SMSVOA340 
Chloroethane ND mg/Kg 0.0050 5.0 12/19/95 SMSVOA340 
Trichlorofluoromethane ND mg/Kg 0.0050 5.0 12/19/95 SMSVOA340 
Freon 113 ND mg/Kg 0.0050 5.0 12/19/95 SMSVOA340 
Carbon Disulfide ND mg/Kg 0.0050 5.0 12/19/95 SMSVOA340 
Acrolein ND mg/Kg 0.020 5.0 12/19/95 SMSVOA340 
Methylene Chloride ND mg/Kg 0.010 5.0 12/19/95 SMSVOA340 
1,1-D ichloroethene ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 
1,l-Dich1oroethane ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 
Acrylonitrile ND mg/Kg 0.020 5.0 12/19/95 SMSVOA340 
trans-1,2-Dichloroethene ND mg/Kg 0.0010 5.0 12119/95 SMSVOA340 
Chloroform ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 
1.2-Dichloroethane ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 
Vinyl Acetate ND mg/Kg 0.0050 5.0 12/19/95 SMSVOA340 
cis-1,2-Dichloroethene ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 
2-Butanone (MEK) 0.030 mg/Kg 0.0050 5.0 12/19/95 SMSVOA340 
1,1.1-Trichloroethane ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 
Carbon Tetrachloride ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 
Bromodichloromethane ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 
1.2-Dichloropropane ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 
Dibromomethane ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 
trans-1.3-Dichloropropene ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 
Trichloroethene ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 
Chlorodibromomethane ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 
Ethyl Methacrylate ND mg/Kg 0.0050 5.0 12/19/95 SMSVOA340 
2-Chloroethylvinyl Ether ND mg/Kg 0.0050 5.0 12/19/95 SMSVOA340 
1.1.2-Trichloroethane ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 
Benzene ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 

·"" 1 .3-Dichloropropene ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 
10form ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 

.tethyi-2-Pentanone (MffiK) ND mg/Kg 0.0050 5.0 12/19/95 SMSVOA340 
.l!trachloroethene ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 
1,1,2,2-Tetrachloroethane ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 



, Page:7 

,ID:9512192-02A Collected: 12114195 09:00:00 
'""'$ample ID: CONCRETE C3-C142 Matrix: CONCRETE 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES/SW846 8240B 
1.2-0ibromoethane NO mg/Kg 0.0010 5.0 12119195 SMSVOA340 
2-Hexanone (MBK) NO mg/Kg 0.0050 5.0 12119195 SMSVOA340 
1.1.1.:!-Tetrachloroethane ND mg/Kg 0.0010 5.0 12119195 SMSVOA340 
Tnluene ND mg/Kg 0.0010 5.0 12119195 SMSVOA340 
Chlorobenzene ND mg/Kg 0.0010 5.0 12119195 SMSVOA340 
Ethvlbenzene ND mg/Kg 0.0010 5.0 12119195 SMSVOA340 
1.4:0it:hloro-2-Butene ND mg/Kg 0.010 5.0 12119195 SMSVOA340 
Stvrene ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 
PiM Xvlene ND mg/Kg 0.0020 5.0 12119195 SMSVOA340 
0-Xvlene ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 
1.2.3-Trichloropropane ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 
Methyl-ten Butyl Ether ND mg/Kg 0.010 5.0 12/19/95 SMSVOA340 
1.2-Dich1orobenzene ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 
1.3-0ichlorobenzene ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 
1,4-0ichlorobenzene ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 

LabiD: 9512192-03A Collected: 12114195 09:00:00 
Sample ID: METAL C3-C142 Matrix: METAL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 

.ttl'-~ .. :, ANAL 

.:.U-VOA/SW846 82708 
n-Nitrosodimethylamine ND mg/Kg 0.30 2.0 12/30/95 SMSSVOA101 
Pyridine ND mg/Kg 0.30 2.0 12/30/95 SMSSVOA101 
Aniline ND mg/Kg 0.30 2.0 12/30/95 SMSSVOA101 
bis(2-Chloroethyl) Ether ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
2-Chlorophenol ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
1.3-0ichlorobenzene ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
1.4-0ichlorobenzene ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
Phenol ND mg/Kg 0.30 2.0 12/30/95 SMSSVOA101 
1.2-0ichlorobenzene ND mg/Kg 0.030 2.0 12/30/95 SMSSVOAlOl 
Benzyl Alcohol ND mg/Kg 1.5 2.0 12/30/95 SMSSVOA101 
bis(2-Chloroisopropyl) Ether ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
2-Methylphenol I 0-Cresol ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
Hexachloroethane ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA!Ol 
n-Nitroso-di-n-propylamine ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
Nitrobenzene ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
3/4 Methylphenol/ M/P-Cresol ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
Isophorone ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
2-Nitrophenol ND mg/Kg 0.30 2.0 12/30/95 SMSSVOA101 
bis(2-Chloroethoxy) Methane ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
2.4-0imethylphenol ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
1.2.4-Trichlorobenzene ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
Naphthalene 0.090 mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
Benzoic Acid ND mg/Kg 3.0 2.0 12/30/95 SMSSVOA101 
2 .4-0ichloropheno1 ND mg/Kg 0.30 2.0 12/30/95 SMSSVOA101 
4-Ch1oroaniline ND mg/Kg 0.30 2.0 12/30/95 SMSSVOA101 
Hexachlorobutadiene ND mg/Kg 0.030 2.0 12/30/95 SMSSVOAJ01 
2-Methy1naphthalene 0.072 mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
4-Ch1oro-3-methylphenol ND mg/Kg 0.30 2.0 12/30/95 SMSSVOA101 
Hexach1orocyc1opentadiene ND mg/Kg 1.5 2.0 12/30/95 SMSSVOA101 
2.4.6-Trich1orophenol ND mg/Kg 0.30 2.0 12/30/95 SMSSVOA101 
2.4 .5-Trichloropheno1 ND mg/Kg 0.30 2.0 12/30/95 SMSSVOA101 

I'" ~hloronaphtha1ene ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
· itroani1ine ND mg/Kg 0.30 2.0 12/30/95 SMSSVOA101 

' .enaphthylene ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
•methy1phtha1ate ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 

2,6-Dinitrotoluene ND mg/Kg 0.30 2.0 12/30/95 SMSSVOAJOL 



Page: a ·- JID:9512192-03A ColJected: 12/14/95 09:00:00 ... ;,c,;,,, 
.nple ID: METAL C3-C142 Matrix: METAL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

SEMI-VOA/SW846 82708 
Acenaphthene ND mg/Kg 0.030 2.0 12!30195 SMSSVOAIOI 
3-Nitroaniline NT mg/Kg 0.30 2.0 12130195 SMSSVOAIOI 
Dibenzofuran ND mg/Kg 0.030 2.0 12130195 SMSSVOAIOI 
2.4-Dinitrotoluene ND mg/Kg 0.30 2.0 12/30/95 SMSSVOAIOI 
Fluorene ND mg/Kg 0.030 2.0 12/30/95 SMSSVOAIOI 
4-Chlorophenyl-phenylether ND mg/Kg 0.030 2.0 12/30/95 SMSSVOAIOI 
Diethylphthalate ND mg/Kg 0.030 2.0 12/30/95 SMSSVOAIOI 
4-Nitrophenol ND mg/Kg 0.60 2.0 12/30/95 SMSSVOAIOI 
4 .6-Dinitro-2-methylphenol ND mg/Kg 0.30 2.0 12/30/95 SMSSVOAIOI 
n-Nitrosodiphenylamine ND mg/Kg 0.030 2.0 12/30/95 SMSSVOAIOI 
4-N itroaniline ND mg/Kg 0.30 2.0 12/30/95 SMSSVOAIOI 
4-Bromophenyl-phenylether ND mg/Kg 0.030 2.0 12/30/95 SMSSVOAIOI 
Hexachlorobenzene ND mg/Kg 0.030 2.0 12/30/95 SMSSVOAI01 
Pentachlorophenol ND mg/Kg 0.30 2.0 12/30/95 SMSSVOAIOI 
2 A-Dinitrophenol ND mg/Kg 0.050 2.0 12130/95 SMSSVOA101 
Benzidine NT mg/Kg 1.5 2.0 12/30/95 SMSSVOA101 
Phenanthrene 0.18 mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
Anthracene 0.10 mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
Di-n-butylphthalate 1.3 mg/Kg 0.30 2.0 12/30/95 SMSSVOA101 
Fluoranthene 0.16 mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
Pyrene 0.14 mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
Butylbenzylphthalate ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
Benzo(a)anthracene ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
Chrysene ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 

'' -Dichlorobenzidine ND mg/Kg 0.30 2.0 12/30/95 SMSSVOA101 ·"""' :::~-Ethy lhexy !)phthalate ND mg/Kg 0.30 2.0 12/30/95 SMSSVOAIOI 
· ~::.7<Jctyl phthalate ND mg/Kg 0.30 2.0 12/30/95 SMSSVOAI01 
\ ,.,; ''.::;zo(b )tluoranthene ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 

Benzo(k)tluoranthene ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 Benzo(a)pyrene ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 Indeno( 1.2.3-cd)pyrene ND mg/Kg 0.30 2.0 12/30/95 SMSSVOA101 
Benzo(g ,h. i)pery lene ND mg/Kg 0.30 2.0 12/30/95 SMSSVOA101 
2.3 .4 .6-Tetrachlorophenol ND mg/Kg 1.5 2.0 12/30/95 SMSSVOA!OI 
Azobenzene ND mg/Kg 0.030 2.0 12/30/95 SMSSVOA101 
Dibenz(a.h)anthracene ND mg/Kg 0.30 2.0 12/30/95 SMSSVOA101 

SVOA XT/SW846 3520 12/28/95 NIA VOLA TILES/SW846 82408 
Dichloroditluoromethane ND mg/Kg 0.010 5.0 12/19/95 SMSVOA340 
Chloromethane ND mg/Kg 0.0050 5.0 12/19/95 SMSVOA340 
Iodomethane ND mg/Kg 0.0050 5.0 12/19/95 SMSVOA340 
Acetone 0.061 mg/Kg 0.0050 5.0 12/19/95 SMSVOA340 
Bromomethane ND mg/Kg 0.0050 5.0 12/19/95 SMSVOA340 
Vinyl Chloride ND mg/Kg 0.0050 5.0 12/19/95 SMSVOA340 
Chloroethane ND mg/Kg 0.0050 5.0 12/19/95 SMSVOA340 
Trichlorotluoromethane ND mg/Kg 0.0050 5.0 12/19/95 SMSVOA340 Freon 113 ND mg/Kg 0.0050 5.0 12/19/95 SMSVOA340 Carbon Disulfide ND mg/Kg 0.0050 5.0 12/19/95 SMSVOA340 Acrolein ND mg/Kg 0.020 5.0 12/19/95 SMSVOA340 Methylene Chloride ND mg/Kg 0.010 5.0 12/19/95 SMSVOA340 1.1-Dichloroethene ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 1,1-Dichloroethane ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 Acrylonitrile ND mg/Kg 0.020 5.0 12/19/95 SMSVOA340 trans-1.2-Dichloroethene ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 Chloroform ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 1,2-Dichloroethane ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 Vinyl Acetate ND mg/Kg 0.0050 5.0 12/19/95 SMSVOA340 cis-1.2-Dichloroethene ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 2-Butanone (MEK) ND mg/Kg 0.0050 5.0 12/19/95 SMSVOA340 ·.I-Trichloroethane ND mg/Kg 0.0010 5.0 12/19/95 SM~VOA340 

.- '·rm Tetrachloride ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 dichloromethane ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 """.. .....1chloropropane ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 D ib romomethane ND mg/Kg 0.0010 5.0 12119195 SMSVOA340 



Page:9 
; 

~~F ID: 9512192- 03A Collected: 12/14/95 09:00:00 
, ample ID: METAL C3-C142 Matrix: METAL 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES/SW846 82408 
trans-1.3-Dichloropropene ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 
Trichloroethene ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 
Chlorodibromomethane ND mg/Kg 0.0010 5.0 12119/95 SMSVOA340 
Ethyl Methacrylate ND mg/Kg 0.0050 5.0 12/19/95 SMSVOA340 
2-Chloroethylvinyl Ether ND mg/Kg 0.0050 5.0 12/19/95 SMSVOA340 
1.1.2-Trichloroethane ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 
Benzene ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 
cis-1.3-Dichloropropene ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 
Bromoform ND mg/Kg 0.0010 5.0 12119195 SMSVOA340 
4-Methyi-2-Pentanone (MIBK) ND mg/Kg 0.0050 5.0 12/19/95 SMSVOA340 
Tetrachloroethene ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 
1.1.2.2-Tetrachloroethane ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 
1.2-Dibromoethane ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 
2-Hexanone (MBK) ND mg/Kg 0.0050 5.0 12/19/95 SMSVOA340 
1.1.1.2-Tetrachloroethane ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 
Toluene ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 
Chlorobenzene ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 
Ethyl benzene ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 
1.4-Dichloro-2-Butene ND mg/Kg 0.010 5.0 12/19/95 SMSVOA340 
Stvrene ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 
PiM Xylene ND mg/Kg 0.0020 5.0 12/19/95 SMSVOA340 
0-Xylene ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 
1.2.3-Trichloropropane ND mg/Kg 0.0010 5.0 12119/95 SMSVOA340 
Methyl-ten Butyl Ether ND mg/Kg 0.010 5.0 12/19/95 SMSVOA340 

/~2.~Dichlorobenzene ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 
,::>ichlorobenzene ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 

\ 
•· . ~.:Dichlorobenzene ND mg/Kg 0.0010 5.0 12/19/95 SMSVOA340 



WORKORDER COMMENTS 

DATE 01/09/96 
WORKORDER: 

DEFINITIONS/DATA QUAUFIERS 

The following are definitions, abbreviations, arid data qualifiers which 
may have been utilized in your report: 

ND 

D F 
NT 

B 
E 

LIMIT = 

Analyte "not detected" in analysis at the sample specific 
detection limit. 
Sample "dilution factor" 
Analyte "not tested" per client request. 
Analyte was also detected in laboratory method QC blank. 
Analyte concentration (result) is an estimated value or 
exceeds analysis calibration range. 
The minimum amount of the analyte that AAL can detect 
utilizing the specified analysis. 

Please Note: Multiply the "Limit" value (AAL's Detection Limit) by 
Dilution Factor (D_F) to obtain the sample specific 
Detection Limit. 

REPORT COMMENTS 
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Lf\BORATORIES 
7300 Jefferson. N.E. • Albuquerque. New Mexico 87109 • (505) 345-8964 • FAX (505) 345-7259 

3332 Wedgewood. E-5 • El Paso. Texas 79925 • (915) 593-6000 • FAX (915) 593-7820 

Report Generated: 
February 27, 1996 15:09 CERTIFICATE OF ANALYSIS 

RESULTS BY SAMPLE 

SENT NES I INC. 
TO: 3500 TRINITY DR. 

SUITE C-5 
LOS ALAMOS, NM 87544 

ATTN: DEBORAH O'CONNELL 

LabiD:9602107-01A 
Sample ID: METAL 

TEST / METHOD 

% SOLIDS(TCLP XT)EPA 160.3 
LITHIUM (FAA)/SW846 7430 

Lithium. Li 
MERCURY (CVAA)/EPA 245.1 

Mercury 
. ..M.'"":T ALS-ICP/SW846 6010 

J'!r, Ag 
\ " . ,t~minum. AI 

ri.rsenic, As 
Barium, Ba 
Beryllium. Be 
Calcium. Ca 
Cadmium. Cd 
Cobalt, Co 
Chromium, Cr 
Copper. Cu 
Iron. Fe 
Potassium, K 
Magnesium, Mg 
Manganese, Mn 
Sodium, Na 
Nickel, Ni 
Lead. Pb 
Antimony. Sb 
Selenium, Se 
Vanadium. V 
Zinc. Zn 

MOL YBDENUM(GFAA)/EPA 246.2 
Molybdenum, Mo 

STRONTIUM(FAA)/SW846 7780 
Strontium, Sr 

TCLP (FAA) DIG/1311/3005 
TCLP (GFAA)DIG/131113005 
TCLP (ICP) DIG/1311/3005 

RESULT 

100.00 

ND 

ND 

ND 
ND 
ND 
2.4 
ND 

28.1 
0.012 

0.24 
ND 
ND 
742 
4.0 
1.1 

9.44 
1300 
0.51 
ND 
ND 

0.108 
ND 
1.9 

ND 

0.2 
02/14/96 
02/14/96 
02/14/96 
02/13/96 
02/14/96 

WORKORDER # 
WORK ID 
CLIENT CODE 
DATE RECEIVED 

9602107 
MDAM TA-9 
NES01 
02/12/96 

Collected: 02/07/96 14: oo: oo 
Matrix: SOLID 

UNITS 

% (Percent) 

mg/L 

mg/L 

mg!L 
mg!L 
mg!L 
mg!L 
mg!L 
mg!L 
mg/L 
mg!L 
mg/L 
mg/L 
mg!L 
mg!L 
mg!L 
mg!L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 

mg/L 
N/A 
N/A 
NIA 
N/A 
N!A 

LIMIT D F DATE 
ANAL 

0.050 1.0 02/20/96 

0.00020 1.0 02/15/96 

0.020 1.0 02/16/96 
0.50 1.0 02/16/96 

0.060 1.0 02/16/96 
0.010 1.0 02/16/96 

0.0010 10 02/16/96 
0.30 1.0 02/16/96 

0.0040 1.0 02/16/96 
0.010 1.0 02/16/96 
0.020 1.0 02116/96 
0.010 1.0 02/16/96 

0.30 10 02/16/96 
0.20 1.0 02/16/96 
0.20 1.0 02116/96 

0.0050 1.0 02/16/96 
0.30 10 02/16/96 

0.040 1.0 02/16/96 
0.040 1.0 02/16/96 
0.030 1.0 02/16/96 
0.050 1.0 02/16/96 

0.0030 10 02/16/96 
0.10 10 02/16/96 

0.020 1.0 02/21196 

0.10 1.0 02/20/96 

Page: 1 

BATCH ID 

TF15 

TCV28 

Tl134 
Tll34 
Tll34 
Tll34 
TII34 
TI134 
Tl134 
Tl134 
Tl134 
Tll34 
Tll34 
TII34 
Tl134 
TII34 
TII34 
Tl134 
Tll34 
Tl134 
Tll34 
Tll34 
TII34 

TG3 

TF15 

TCLP EXTRACTION /TCLP 1311 
TCLP(CVAA)Hg XT/SW846 7471 
THALLIUM (FAA) EPA 279.1 

Thallium. Tl ND 

NDE 

mg/L 

mg!L 

0.10 1.0 02/20/96 TF 15 

TOTAL PHOS/SM 4500 P B&D 
.~" Total Phosphorus as (P) 

Member. American Council of 
lnd<oendenl Labon1ones. Inc. 

0.010 1.0 02/20/96 WTPHOS67 

kF..PitnniiC""nON OP nus JtiEI'OitT lf'il LESS THAN P\ILL a£QUUtJI'6" 1"tR WRITT'ZN C'ON~&NT OP AAL 
Till~ JtEPnJtT MAY NO"f BE Ul\F.D IN ANY WANNF.Il BY THE C"I~IF .... T oa ANY OTUEJil THIIlO PARTY TO CLAIM 

PllUOLWT ENDOilSENENT •v THB NATIONAL LA.ORATC.Y VOLUNTARY ACCilEDI"rATIO,.. Plt.OORAM. 





WORKORDER COMMENTS 

DATE 02/27/96 
WORKORDER: 9602107 

DEFINITIONS/DATA QUALIFIERS 

The following are definitions, abbreviations, and data qualifiers which 
may have been utilized in your report: 

ND = 

D F = 
NT 

B = 
E = 

LIMIT = 

Analyte "not detected" in analysis at the sample specific 
detection limit. 
Sample "dilution factor" 
Analyte "not tested" per client request. 
Analyte was also detected in laboratory method QC blank. 
Analyte concentration (result) is an estimated value or 
exceeds analysis calibration range. 
The minimum amount of the analyte that AAL can detect 
utilizing the specified analysis. 

Please Note: Multiply the "Limit" value (AAL's Detection Limit) by 
Dilution Factor (D F) to obtain the sample specific 
Detection Limit. -

REPORT COMMENTS 

il 
'i II 

II 

*E: AAL's quality control parameters for Total Phosphorus were below accepc~nc~ 

criteria. For this reason, soil Total Phosphorus is reported as estimated. 

For TCLP phosphorus, all QC parameters were within criteria. However, sine~ 

the effects of TCLP extraction on phosphorus recovery is unknown, all TCLP 

phosphorus results are also reported as estimated 

Please note: All metals results represent the TCLP concentrations. AAL does not 

have TCLP performance data for any metals other than the standard TCLP metals. 
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Report Generated: 
December 21, 1995 14:20 

SENT NES I INC. 
TO: 3500 TRINITY DR. 

SUITE C-5 

CERTIFICATE OF ANALYSIS 
RESULTS BY SAMPLE 

LOS ALAMOS, NM 87544 
ATTN: DEBORAH O'CONNELL 

WORKORDER # 
WORK ID 
CLIENT CODE 
DATE RECEIVED 

9512031 
LANLIMDAM 
NES01 
12104195 

LabiD:9512031-01A 
Sample ID: MDAM SITE 

TEST / METHOD 

% SOLIDS(TCLP XT)EPA 160.3 
FLASH POINT /SW846 1010 

Flash Point 
pH/SW846 9045B 

pH 
REACTIVITY/SW846 7-3 

.. ·!fide 
~.anide 
(f""' . J (ICP) DIG/1311/3005 
, .i! CHROMIUM(F)/131117190 

·• · Lilromium. Cr 
TCLP EXTRACTION/TCLP 1311 
TCLP HERB XT/SM 509B 
TCLP HERBICIDES/SM509B 

2.4'-D 
2.4.5'-TP 
2.4,5'-T 

TCLP LEAD(FAA)/1311/7420 
Lead. Pb 

TCLP METALS/1311/SW8466010 
Arsenic. As 
Barium, Ba 
Cadmium. Cd 
Chromium. Cr 
Lead, Pb 
Mercury, Hg 
Selenium. Se 
Silver. Ag 

TCLP PEST XT I 1311/3520 
TCLP PESTICIDES/1311/8080A 

gamma-BHC (lindane) 
Chlordane 
Endrin 
Heptachlor 
Heptachlor Epoxide 
Methoxychlor 
Toxaphene 

TCLP SV /METHOD 1311 /8270B 
1.4-Dichlorobenzene 
2-Methylphenol I 0-Cresol 
• '4-Methylphenol I M/P-Cresol 

.-.~xachloroethane r ·benzene 
chlorobutadiene 

' .. ,-+ ,6· Trichlorophenol 

Member: Amerocan Council of 
lndeDendem laboratories. Int. 

RESULT 

Collected: 12 I o 4 I 9 5 13 : 1 o : o o 
Matrix: GLASS 

UNITS LIMIT D F DATE 
ANAL 

100.00 % (Percent) 

>60 

8.7 

NON-REACT 
NON-REACT 

12/08/95 

ND 
12/13/95 
12/12/95 

ND 
ND 
ND 

ND 

ND 
ND 
ND 
NT 
NT 
ND 
ND 
ND 

12/11/95 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

Deg Centigrade 

pH Units 

mg/Kg of Waste 
mg/Kg of Waste 

N/A 

mg!L 
N/A 
N/A 

mg/L 
mg/L 
mg/L 

mg/L 

mg!L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
NIA 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

20 1.0 

0.10 1.0 

500 1.0 
250 1.0 

0.020 1.0 

0.00010 2.0 
0.00010 2.0 
0.00010 2.0 

0.10 1.0 

0.20 1.0 
0.50 1.0 

0.0030 1.0 
0.020 
0.030 

0.0020 1.0 
0.050 1.0 
0.020 1.0 

0.000010 1.3 
0.000020 1.3 
0.000010 1.3 
0. 0000 10 1.3 
0. 0000 10 1.3 
0.000020 1.3 

0.0010 1.3 

0.0010 2.2 
0.0010 2.2 
0.0010 2.2 
0.0010 2.2 
0.0010 2.2 
0.0010 2.2 

0.010 2.2 

12/15/95 

12/07195 

12/18/95 
12/14/95 

12/12/95 

12/14/95 
12/14/95 
12/14/95 

12/12/95 

12/11/95 
12/ll/95 
12/11195 

12/12/95 
12/11195 
12/11195 

12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 

12/16/95 
12/16/95 
12/16/95 
12/16/95 
12/16/95 
12/16/95 
12/16/95 

RP.PRnDilC'T10N OF nus JU!J'I()RT IN LUS THAN PULL IU!QUIJitP-~ THI! W'IU~ C"DN~ENT 01' AAL Tfll., ~F..,....,R r M"V SU'r BE. U"F.D I :'If ANY MANNF.Il ftY TH!. n.IP..NT Oil ANY OTIIIIJt. TlflllD PARTY TO CLAIM PAUOUC:T ENUOR."'IEMF.NT aY Ttte NATIONAL LAaOilATOitY VOLUNTARY ACCJtllDI rATION PRncJilAM. 

Page:1 

BATCH ID 

SFLASH167 

SPH188 

SREACT77R 
SREACT77R 

TFTII19 

THERB031 
THERB031 
THERB031 

TFTI119 

TI119,TCV014 
TI119,TCV014 
TI119.TCV014 
TI119,TCV014 
TI119.TCVOI4 
TI119,TCV014 
TI119.TCV014 
TI119.TCV014 

TPEST32 
TPEST32 
TPEST32 
TPEST32 
TPEST32 
TPEST32 
TPEST32 

TSVOA-140 
TSVOA-140 
TSVOA-140 
TSVOA-140 
TSVOA-140 
TSVOA-140 
TSVOA-140 

8 



, 
, . ID: 9512031-01A 
"·Sample ID: MDAM SITE 

TEST I METHOD RESULT 

TCLP SV/METHOO 1311182708 
2.4 ,5-Trichlorophenol NO 
2.4-0initrotoluene NO 
Hexachlorobenzene NO 
Pentachlorophenol NO 
Pvridine NO 

TCtP SVOA XT/1311/3520 12115/95 
TCLP ZHE I TCLP 1311 12/08/95 
TCLP(CVAA)Hg XT/SW846 7471 
ZHE/VOA/METHOO 13ll/8240B 

12/12/95 

Vinyl Chloride NO 
1,1-0ichloroethene NO 
Chloroform NO 
1.2-0ichloroethane NO 
2-Butanone (MEK) NO 
Carbon Tetrachloride NO 
Trichloroethene NO 
Benzene 0.0020 
Tetrachloroethene NO 
Chlorobenzene NO 

Collected: 12/04/95 13:10:00 
Matrix: GLASS 

UNITS LIMIT D F 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
NIA 
NIA 
NIA 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

0.010 
0.010 

0.0010 
0.020 
0.010 

0.0050 
0.0010 
0.0010 
0.0010 
0.0050 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 

~ames 
Operat 

2.2 
2.2 
2.2 
2.2 
2.2 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

DATE 
ANAL 

12116/95 
12/16/95 
12/16/95 
12/16/95 
12/16/95 

12/08/95 
12/08/95 
12/08/95 
12/08/95 
12/08/95 
12/08/95 
12/08/95 
12/08/95 
12/08/95 
12/08/95 

Page:2 

BATCH ID 

TSVOA-140 
TSVOA-140 
TSVOA-140 
TSVOA-140 
TSVOA-140 

TVOA210 
TVOA210 
TVOA210 
TVOA210 
TVOA210 
TVOA210 
TVOA210 
TVOA210 
TVOA210 
TVOA210 



WORKORDER COMMENTS 

DATE 12/21/95 
WORKORDER: 

p '· 

DEF/NITIONSIDATA.QUAUFIERS 

The following are definitions, abbreviations, and data qualifiers which 
may have been utilized in your report: 

ND 

D F 
NT 

B 
E 

LIMIT 

= 

= 
= 
= 

Analyte "not detected" in analysis at the sample specific 
detection limit. 
Sample "dilution factor" 
Analyte "not tested" per client request. 
Analyte was also detected in laboratory method QC blank. 
Analyte concentration (result) is an estimated value or 
exceeds analysis calibration range. 
The minimum amount of the analyte that AAL can detect 
utilizing the specified analysis. 

Please Note: Multiply the "Limit" value (AAL's Detection Limit) by 
Dilution Factor (D_F) to obtain the sample specific 
Detection Limit. 

REPORT COMMENTS 
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Report Generated: 
December 21, 1995 15:36 CERTIFICATE OF ANALYSIS 

RESULTS BY SAMPLE 

SENT NES I INC. WORKORDER # 9512073 
TO: 3500 TRINITY DR. WORK ID MDA/M 

SUITE C-5 CLIENT CODE NESOl 
LOS ALAMOS, NM 87544 

ATTN: DEBORAH O'CONNELL 
DATE RECEIVED 12/07195 

LabiD:9512073-01A 
Sample ID: 1 MDAM 

TEST I METHOD 

ICP DIG/SW 846 3005 
METALS by ICP/SW846 6010 

Silver, Ag 
Aluminum. AI 
Arsenic, As 
Boron, B 

,,;:~urn Ba .. ' 
;:;:yllium. Be 

' :::·;tlcium. Ca 
Cadmium. Cd 
Cobalt. Co 
Chromium. Cr 
Copper, Cu 
Iron. Fe 
Potassium. K 
Magnesium, Mg 
Manganese, Mn 
Sodium, Na 
Nickel. Ni 
Lead, Pb 
Antimony, Sb 
Selenium. Se 
Vanadium, V 
Zinc, Zn 

pH/EPA 150.1 
pH 

LabiD:9512073-01B 
Sample ID: 1 MDAM 

TEST I METHOD 

VOLATll..ES /SW846 8240B 
Dichlorodifluoromethane 
Chloromethane lfll"" 'omethane 

tone 
0momethane 

. myl Chloride 
Chloroethane 

Member: American Counc:il of 
lndeocnden1 Labora1ories. Jnc. 

RESULT 

12/08/95 

ND 
ND 
ND 

0.16 
0.06 
ND 

13.1 
ND 
ND 
ND 
ND 
ND 
0.5 
1.0 
ND 
3.1 
ND 
ND 
ND 
ND 
ND 
ND 

8.0 

RESULT 

ND 
ND 
ND 
47 

ND 
ND 
ND 

Collected: 12106/95 13:00:00 
Matrix: WATER 

UNITS LIMIT D F DATE 
ANAL 

NIA 

mg/L 0.020 2.0 12/13/95 
mg/L 0.50 2.0 12/13/95 
mg/L 0.030 2.0 12/13/95 
mg!L 0.10 2.0 12/13/95 
mg!L 0.010 2.0 12/13/95 
mg/L 0.00040 2.0 12/13/95 
mg/L 0.20 2.0 12/13/95 
mg!L 0.0030 2.0 12/13/95 
mg!L 0.010 2.0 12/13/95 
mg!L 0.020 2.0 12/13/95 
mg/L 0.020 2.0 12/13/95 
mg/L 0.20 2.0 12/13/95 
mg/L 0.10 2.0 12/13/95 
mg/L 0.10 2.0 12/13/95 
mg/L 0.0030 2.0 12/13/95 
mg!L 0.20 2.0 12/13/95 
mg/L 0.010 2.0 12/13/95 
mg/L 0.030 2.0 12/13/95 
mg/L 0.030 2.0 12/13/95 
mg/L 0.050 2.0 12/13/95 
mg/L 0.0030 2.0 12/13/95 
mg/L 0.10 2.0 12/13/95 

pH Units 0.10 1.0 12/07/95 

Collected: 12106195 13:00:00 
Matrix: WATER 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

LIMIT D F 

10 5.0 
5.0 5.0 
5.0 5.0 
5.0 5.0 
5.0 5.0 
5.0 5.0 
5.0 5.0 

DATE 
ANAL 

12/11195 
12/11/95 
12/11/95 
12/11/95 
12/11/95 
12/11/95 
12/11/95 

JUSPJUlD11nTO,.. UP' nns ~eroltT IN LI!.SS TMAN PULL UQUIRP-111 THI! WlliTTI!N C'ON~ENT OP AAL 
Till!!~ ~£P'f"JAT MAY NUT BE U!\ED J!'ol ANY MANNF.~ BY THE C"I.JfiNT OJI: A!"'IY OTIIER THf"D PAJI:TV TO C'LAIM 

PAODUC:r END0A".EM£NT BY THB NATIONAL LA.OilATOitY VOLUNTARY ACCRiiOI"fATION P1tOOaAN. 

Page:l 

BATCH ID 

Wll13 
Wlll3 
Wll13 
Wlll3 
Wlll3 
Wlll3 
Wll13 
Wll13 
Wll13 
Wlll3 
Wll13 
Wlll3 
Wlll3 
Wlll3 
Wlll3 
Wll13 
Wll13 
Wll13 
Wll13 
Wll13 
Wlll3 
Wll13 

WPH344 

BATCH ID 

WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 

ri 'N 
WMSVO.:=:::s. 

• 'l 
ll!! .,· 



Page: 2 - ID:9512073-01B Collected: 12/06/95 13:00:00 
''''":.::5ample ID: 1 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES /SW846 82408 
T rich lorotluoromethane ND ug/L 5.0 5.0 12/11195 WMSVOA370 
Freon 113 ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Carbon Disultide ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Acrolein ND ug/L 20 5.0 12/11/95 WMSVOA370 
Methylene Chloride ND ug/L 10 5.0 12/11195 WMSVOA370 
1.1-Dichloroethene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
1.1-Dichloroethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Acrylonitrile ND ug/L 20 5.0 12/11/95 WMSVOA370 
trans-1.2-Dichloroethene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Chloroform ND ug/L i .0 5.0 12/11/95 WMSVOA370 
1.2-Dichloroethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Vinyl Acetate ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
cis-1.2-Dichloroethene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
2-Butanone (MEK) ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
1.1.1-Trichloroethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Carbon Tetrachloride ND ug/L 1.0 5.0 12/11!95 WMSVOA370 
Bromodichloromethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
1.2-Dichloropropane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Dibromomethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
trans-1.3-Dichloropropene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Trichloroethene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Chlorodibromomethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Ethyl Methacrylate ND ug/L 5.0 5.0 12/11195 WMSVOA370 
'1-Chloroethylvinyl Ether ND ug!L 5.0 5.0 12/11/95 WMSVOA370 

~,J-Trichloroethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
"·":'·.ene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 

' ~.):f .3-Dichloropropene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Bromoform ND ug/L 1.0 5.0 12111/95 WMSVOA370 
4-Methyi-2-Pentanone (MIBK) ND ug/L 5.0 5.0 12111/95 WMSVOA370 
Tetrachloroethene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
1.1,2.2-Tetrachloroethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
1.2-Dibromoethane ND ug/L 1.0 5.0 12111/95 WMSVOA370 
2-Hexanone (MBK) ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
1.1.1 ,2-Tetrachloroethane ND ug/L 1.0 5.0 12111/95 WMSVOA370 
Toluene ND ug/L 1.0 5.0 12/11!95 WMSVOA370 
Chlorobenzene ND ug/L 1.0 5.0 12111/95 WMSVOA370 
Ethyl benzene ND ug/L 1.0 5.0 12/11195 WMSVOA370 
1.4-Dichloro-2-Butene ND ug/L 10 5.0 12/11195 WMSVOA370 
Styrene ND ug/L 1.0 5.0 12111/95 WMSVOA370 
P/M Xylene ND ug/L 2.0 5.0 12/11/95 WMSVOA370 
0-Xylene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
I .2 ,3-Trichloropropane ND ug/L 1.0 5.0 12111195 WMSVOA370 
Methyl-ten Butyl Ether ND ug/L 1.0 5.0 12111195 WMSVOA370 
1.2-Dichlorobenzene ND ug/L 1.0 5.0 12/11195 WMSVOA370 
1 ,3-Dichlorobenzene ND ug/L 1.0 5.0 12111/95 WMSVOA370 
1.4-Dichlorobenzene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 

Lab ID: 9512073- 02A Collected: 12/06/95 13:00:00 
Sample ID: 2 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

JrP DIG/SW 846 3005 12/08/95 N/A 
~ ~ ALS by ICP/SW846 6010 

ND mg!L 0.020 2.0 12/13/95 Wlll3 -r,Ag 
.ninum, AI ND mg/L 0.50 2.0 12/13/95 WIII3 

.-rsenic. As ND mg/L 0.030 2.0 12/13/95 Wlll3 
Boron, B 0.13 mg/L 0.10 2.0 12/13/95 WI113 



- Page:3 

.o ID: 9512073-02A Collected: 12/06/95 13:00:00 
Sample ID: 2 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID - ANAL 

METALS bv ICP/SW846 6010 
Barium. Ba 0.12 mg/L 0.010 2.0 12/13/95 WI!!3 Bervllium. Be ND mg/L 0.00040 2.0 12/13/95 WI113 Calcium. Ca 142 mg/L 0.20 2.0 12/13/95 WI113 Cadmium. Cd ND mg/L 0.0030 2.0 12/13/95 WI113 Cobalt. Co ND mg/L 0.010 2.0 12/13/95 WII13 Chromium. Cr ND mg/L 0.020 2.0 12/13/95 WI113 Copper. Cu 0.05 mg/L 0.020 2.0 12/13/95 WI113 Iron. Fe ND mg/L 0.20 2.0 12/13/95 WI113 Potassium. K 18.8 mg/L 0.10 2.0 12/13/95 WI113 Magnesium. Mg 7.8 mg/L 0.10 2.0 12/13/95 Wlll3 Manganese. Mn 0.075 mg/L 0.0030 2.0 12/13/95 WI1!3 Sodium. Na 36.3 mg/L 0.20 2.0 12/13/95 Wll13 Nickel. Ni ND mg/L 0.010 2.0 12/13/95 Wlll3 Lead, Pb ND mg/L 0.030 2.0 12/13/95 WI113 Antimony, Sb ND mg/L 0.030 2.0 12/13/95 Wll13 Selenium. Se ND mg/L 0.050 2.0 12/13/95 Wll!3 Vanadium. V ND mg/L 0.0030 2.0 12/13/95 Wlll3 Zinc. Zn ND mg/L 0.10 2.0 12/13/95 Wlll3 pH/EPA 150.1 

pH 7.0 pH Units 0.10 1.0 12/07195 WPH344 

.. ...L,~ ID: 9512073 -02B Collected: 12/06/95 13:00:00 
" ;,)pie ID: 2 MDAM Matrix: WATER 

_; ~~. ~ 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES /SW846 8240B 
Dich!oroditluoromethane ND ug/L 10 5.0 12/11/95 WMSVOA370 
Chloromethane ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Iodomethane ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Acetone 300 ug/L 5.0 5.0 12111/95 WMSVOA370 
Bromomethane ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Vinyl Chloride ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Chloroethane ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Trichlorotluoromethane ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Freon 113 ND ug/L 5.0 5.0 12/11195 WMSVOA370 
Carbon Disulfide ND ug/L 5.0 5.0 12111/95 WMSVOA370 
Acrolein ND ug/L 20 5.0 12/11/95 WMSVOA370 
Methylene Chloride ND ug/L 10 5.0 12/11/95 WMSVOA370 
1.1-Dichloroethene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
1.1-Dichloroethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Acrylonitrile ND ug/L 20 5.0 12/11/95 WMSVOA370 
trans-1,2-Dichloroethene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Chloroform ND ug/L 1.0 5.0 12/11195 WMSVOA370 
1,2-Dichloroethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Vinyl Acetate ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
cis-1,2-Dichloroethene ND ug/L 1.0 5.0 12/11195 WMSVOA370 
2-Butanone (MEK) 55 ug/L 5.0 5.0 12/11/95 WMSVOA370 
1,1.1-Trichloroethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Carbon Tetrachloride ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Bromodichloromethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
1,2-Dichloropropane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
nibromomethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 r •s-1,3-Dichloropropene ND ug/L 1.0 5.0 12/11195 WMSVOA370 

;hloroethene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
tlorodibromomethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 

~thyl Methacrylate ND ug/L 5.0 5.0 12/11195 WMSVOA370 
2-Chloroethylvinyl Ether ND ug/L 5.0 5.0 12/11195 WMSVOA370 



·~,,, ~ J ID: 9512073-02B 
~ample ID: 2 MDAM 

TEST I METHOD 

VOLA TILES !SW846 8240B 
1.1.2-Trichloroethane 
Bt:nzt:ne 
cis-1.3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone (MffiK) 
Tt:trachloroethene 
1.1.2.2-Tt:trachloroethane 
1.2-Dibromoethane 
2-Hexanone (MBK) 
1.1.1,2-Tetrachloroethane 
Toluene 
Chlorobenzent: 
Ethyl benzene 
1.4-Dichloro-2-Butene 
Styrene 
P/M Xylene 
0-Xylene 
1.2.3-Trichloropropane 
Methyl-ten Butyl Ether 
1,2-Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 

ID:9512073-03A 
~ample ID: 3 MDAM 

TEST / METHOD 

pH/EPA 150.1 
pH 

Lab ID: 9512073-04A 
Sample ID: 4 MDAM 

TEST / METHOD 

ICP DIG/SW 846 3005 
METALS by ICP/SW846 6010 

Silver, Ag 
Aluminum, AI 
Arsenic, As 
Boron. B 
Barium, Ba 
Beryllium. Be 
Calcium, Ca 
Cadmium. Cd 
Cobalt, Co 
Chromium, Cr 

~- .,per, Cu 
, Fe 

.dSsium, K 
.agnesium. Mg 

Manganese. Mn 

RESULT 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

RESULT 

10.1 

RESULT 

12/08/95 

ND 
ND 

0.30 
0.26 
4.12 
ND 
135 
ND 
ND 
ND 

0.05 
ND 

13.9 
1.8 

0.039 

Collected: 12 I o 6 I 9 5 13 : o o : o o 
Matrix: WATER 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

LIMIT D F DATE 
ANAL 

1.0 5.0 
1.0 5.0 
1.0 5.0 
1.0 5.0 
5.0 5.0 
1.0 5.0 
1.0 5.0 
1.0 5.0 
5.0 5.0 
1.0 5.0 
1.0 5.0 
1.0 5.0 
1.0 5.0 
10 5.0 

1.0 5.0 
2.0 5.0 
1.0 5.0 
1.0 5.0 
1.0 5.0 
1.0 5.0 
1.0 5.0 
1.0 5.0 

12111/95 
12111/95 
12/11/95 
12111195 
12111/95 
12111/95 
12/11/95 
12/11/95 
12111/95 
12111195 
12/11195 
12/ll/95 
12/11/95 
12/11/95 
12/11/95 
12111/95 
12111/95 
12/ll/95 
12/ll/95 
12/11195 
12/ll/95 
12/11195 

Collected: 12106195 13: oo: oo 
Matrix: WATER 

UNITS 

pH Units 

LIMIT D F DATE 
ANAL 

0.10 1.0 12/07195 

Collected: 12/06/95 13: oo: oo 
Matrix: WATER 

UNITS 

N!A 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

LIMIT D F DATE 
ANAL 

0.020 4.0 
0.50 4.0 

0.030 4.0 
0.10 4.0 

0.010 4.0 
0.00040 4.0 

0.20 4.0 
0.0030 4.0 

0.010 4.0 
0.020 4.0 
0.020 4.0 

0.20 4.0 
0.10 4.0 
0.10 4.0 

0.0030 4.0 

12113/95 
12/13/95 
12/13/95 
12113/95 
12113/95 
12113/95 
12113/95 
12113/95 
12113/95 
12113/95 
12/13/95 
12113/95 
12113/95 
12113/95 
12113/95 

Page:4 

BATCH ID 

WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 

BATCH ID 

WPH344 

BATCH ID 

WI113 
WI113 
Wl113 
WI113 
Wl113 
Wlll3 
WI113 
WI113 
WI113 
Wlll3 
WI113 
Wl113 
Wlll3 
WI113 
Wl113 



Page : 5 
~ JID:9512073-04A Collected: 12106195 13:00:00 .£nple ID: 4 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

METALS by ICP/SW846 60 I 0 
Sodium. Na 222 mg/L 0.20 4.0 12113195 WII13 Nickel. Ni ND mg/L 0.010 4.0 12113/95 WI!l3 Lead. Pb ND mg/L 0.030 4.0 12/13/95 WI!l3 Antimony, Sb ND mg/L 0.030 4.0 12113195 WIII3 Selenium. Se ND mg/L 0.050 4.0 12113195 WI!l3 Vanadium. V ND mg/L 0.0030 4.0 12/13/95 WI!l3 Zinc. Zn ND mg/L 0.10 4.0 12113195 WI!l3 pH/EPA 150.1 
pH 8.9 pH Units 0.10 1.0 12/07/95 WPH3~~ 

LabiD:9512073-0SA Collected: 12/06/95 13:00:00 Sample ID: 5 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

pH/EPA 150.1 
pH 10.0 pH Units 0.10 1.0 12101195 WPH344 

t'l'!""'";! ID: 9512073-06A Collected: 12/06/95 13:00:00 
~:;pie ID: 6 MDAM Matrix: WATER ., 

~~:y',· 
"0•·· 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

ICP DIG/SW 846 3005 12/08/95 NIA METALS by ICP/SW846 6010 
Silver, Ag ND mg/L 0.020 2.0 12/13/95 WI113 Aluminum, AI 2.3 mg/L 0.50 2.0 12/13/95 WI113 Arsenic, As ND mg/L 0.030 2.0 12113195 WI113 Boron. B 25.2 mg/L 0.10 2.0 12113195 WI1!3 Barium, Ba ND mg/L 0.010 2.0 12/13/95 WI113 Beryllium, Be ND mg/L 0.00040 2.0 12/13/95 Wll13 Calcium, Ca 2.2 mg/L 0.20 2.0 12/13/95 WII13 Cadmium, Cd ND mg/L 0.0030 2.0 12/13/95 WI113 Cobalt, Co ND mg/L 0.010 2.0 12/13/95 WI113 Chromium, Cr ND mg/L 0.020 2.0 12/13/95 WI113 Copper. Cu 0.02 mg/L 0.020 2.0 12/13/95 WII13 Iron, Fe 0.9 mg/L 0.20 2.0 12/13/95 Wlll3 Potassium, K 1.7 mg/L 0.10 2.0 12/13/95 Wlll3 Magnesium, Mg 4.6 mg/L 0.10 2.0 12/13/95 WI113 Manganese, Mn 0.058 mg/L 0.0030 2.0 12/13/95 Wlll3 Sodium, Na 180 mg/L 0.20 2.0 12113/95 WI113 Nickel, Ni ND mg/L 0.010 2.0 12/13/95 WI113 Lead, Pb 0.06 mg/L 0.030 2.0 12/13/95 WI!l3 Antimony, Sb ND mg/L 0.030 2.0 12/13/95 WIII3 Selenium, Se ND mg/L 0.050 2.0 12/13/95 WIII3 Vanadium, V ND mg/L 0.0030 2.0 12/13/95 WIII3 Zinc, Zn ND mg/L 0.10 2.0 12/13/95 WIII3 pH/EPA 150.1 

2.6 pH Units 0.10 1.0 12/07/95 WPH344 
.. ,... 



Page:6 
;.tf' 

ID:9512073-06B Collected: 12/06/95 13:00:00 
'··~;jample ID: 6 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES /SW846 82408 
Dichlorodifluoromethane NO ug/L 10 5.0 12/11/95 WMSVOA370 
Chloromethane NO ug/L 5.0 5.0 12/11/95 WMSVOA370 
Jodomethane ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Acetone ND ug/L 5.0 5.0 12111/95 WMSVOA370 
Bromo methane ND ug/L 5.0 5.0 12/11195 WMSVOA370 
Vinyl Chloride ND ug/L 5.0 5.0 12/11195 WMSVOA370 
Chloroethane ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Trichlorotluoromethane ND ug/L 5.0 5.0 12/1!195 WMSVOA370 
Freon 113 ND ug/L 5.0 5.0 121!1195 WMSVOA370 
Carbon Disulfide ND ug/L 5.0 5.0 12/11195 WMSVOA370 
Acrolein ND ug/L 20 5.0 12/1!195 WMSVOA370 
Methvlene Chloride ND ug/L 10 5.0 12/1!195 WMSVOA370 
1.1-Dichloroethene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
1.1-Dichloroethane ND ug/L 1.0 5.0 12111195 WMSVOA370 
Acrylonitrile ND ug/L 20 5.0 12111195 WMSVOA370 
trans-1.2-Dichloroethene ND ug/L 1.0 5.0 12/1!195 WMSVOA370 
Chloroform ND ug/L 1.0 5.0 12/1!195 WMSVOA370 
1,2-Dichloroethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Vinyl Acetate ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
cis-1.2-Dichloroethene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
2-Butanone (MEK) NO ug/L 5.0 5.0 12/11/95 WMSVOA370 
1,1, 1-Trichloroethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Carbon Tetrachloride ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Rromodichloromethane NO ug/L 1.0 5.0 12/11/95 WMSVOA370 

,1111' ... Dichloropropane NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
· · · omomethane ND ug/L 1.0 5.0 12111/95 WMSVOA370 

.• ',iris-1.3-Dichloropropene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Trichloroethene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Chlorodibromomethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Ethyl Methacrylate NO ug/L 5.0 5.0 12111/95 WMSVOA370 
2-Chloroethylvinyl Ether ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
1.1.2-Trichloroethane ND ug/L 1.0 5.0 12/11195 WMSVOA370 
Benzene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
cis-1.3-Dichloropropene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
Bromoform NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
4-Methyi-2-Pentanone (MIBK) NO ug/L 5.0 5.0 12/11/95 WMSVOA370 
Tetrachloroethene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
1 , 1.2 .2-Tetrachloroethane NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
1.2-Dibromoethane NO ug/L 1.0 5.0 12/1l/95 WMSVOA370 
2-Hexanone (MBK) ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
1.1.1,2-Tetrachloroethane ND ug/L 1.0 5.0 12/1l/95 WMSVOA370 
Toluene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
Chlorobenzene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Ethyl benzene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
1.4-Dichloro-2-Butene NO ug/L 10 5.0 12/1l/95 WMSVOA370 
Styrene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
P/M Xylene NO ug/L 2.0 5.0 12/11/95 WMSVOA370 
0-Xylene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
1.2 ,3-Trichloropropane NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
Methyl-tert Butyl Ether NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
1.2-Dichlorobenzene NO ug/L 1.0 5.0 12111/95 WMSVOA370 
1.3-Dichlorobenzene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
1.4-Dichlorobenzene NO ug/L 1.0 5.0 12/1l/95 WMSVOA370 



Page: 7 
oiD:9512073-07A Collected: 12/06/95 13:00:00 , _ _, ..tmple ID: 7 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

ICP DIG/SW 846 3005 12/08/95 NIA METALS by ICP/SW846 6010 
Silver. Ag 

ND mg/L 0.020 2.0 12/13/95 Wll13 
Aluminum. AI 

3.3 mg/L 0.50 2.0 12113/95 Wll13 
Arsenic. As 

0.37 mg/L 0.030 2.0 12113195 WI!I3 
Boron. B 0.30 mg/L 0.10 2.0 12/13/95 WII13 
Barium. Ba 3.47 mg/L 0.010 2.0 12/13/95 WIII3 
Beryllium. Be ND mg/L 0.00040 2.0 12/13/95 WII13 
Calcium. Ca 97.4 mg/L 0.20 2.0 12/13/95 WI113 
Cadmium. Cd ND mg/L 0.0030 2.0 12/13/95 WII13 
Cobalt. Co 

ND mg/L 0~010 2.0 12/13/95 WIII3 
Chromium. Cr ND mg/L 0.020 2.0 12/13/95 WII13 
Copper. Cu 

ND mg/L 0.020 2.0 12/13/95 WI113 
Iron. Fe 

ND mg/L 0.20 2.0 12/13/95 Wlll3 
Potassium. K 15.2 mg/L 0.10 2.0 12/13/95 Wlll3 
Magnesium. Mg 1.0 mg/L 0.10 2.0 12/13/95 WI113 
Manganese. Mn 0.015 mg/L 0.0030 2.0 12/13/95 WI113 
Sodium. Na 274 mg/L 0.20 2.0 12/13/95 WI113 
Nickel. Ni ND mg/L 0.010 2.0 12/13/95 Wlll3 
Lead, Pb 

ND mg/L 0.030 2.0 12/13/95 Wlll3 
Antimony. Sb ND mg/L 0.030 2.0 12/13/95 Wlll3 
Selenium. Se ND mg/L 0.050 2.0 12/13/95 WII13 
Vanadium. V ND mg/L 0.0030 2.0 12/13/95 WI113 
Zinc. Zn 

ND mg/L 0.10 2.0 12/13/95 Wl113 
pH/EPA 150.1 

9.0 pH Units 0.10 1.0 12/07/95 WPH344 __ , 

. ..,_ .. 

Lab ID: 9512073-07B Collected: 12/06/95 13:00:00 Sample ID: 7 MDAM Matrix: WATER 
TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID 

ANAL 
VOLA Tll..ES /SW846 82408 

Dichlorodifluoromethane ND ug/L 10 5.0 12/11195 WMSVOA370 
Chloromethane ND ug/L 5.0 5.0 12/ll/95 WMSVOA370 
Iodomethane ND ug/L 5.0 5.0 12/11195 WMSVOA370 
Acetone 

ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Bromo methane ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Vinyl Chloride ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Chloroethane ND ug/L 5.0 5.0 12/11195 WMSVOA370 
Trichlorotluoromethane ND ug/L 5.0 5.0 12111/95 WMSVOA370 
Freon 113 ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Carbon Disulfide ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Acrolein ND ug/L 20 5.0 12/11195 WMSVOA370 
Methylene Chloride ND ug/L 10 5.0 12/11195 WMSVOA370 
1.1-Dichloroethene ND ug/L 1.0 5.0 12/11195 WMSVOA370 
1.1-Dichloroethane ND ug/L 1.0 5.0 12111195 WMSVOA370 
Acrylonitrile ND ug/L 20 5.0 12/11195 WMSVOA370 
trans-1.2-Dichloroethene ND ug/L 1.0 5.0 12/11195 WMSVOA370 
Chloroform ND ug/L 1.0 5.0 12111195 WMSVOA370 
1.2-Dichloroethane ND ug/L 1.0 5.0 12/11195 WMSVOA370 
Vinyl Acetate ND ug/L 5.0 5.0 12/11/95 WMSVOA370 cis-1.2-Dich1oroethene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
2-Butanone (MEK) ND ug/L 5.0 5.0 12/11195 WMSVOA370 .I-Trichloroethane ND ug/L 1.0 5.0 12/11195 WMSVOA370 ..... ·n Tetrachloride ND ug/L 1.0 5.0 12/11/95 WMSVOA370 dichloromethane ND ug/L 1.0 5.0 12/11195 WMSVOA370 ' ~!<~·, 

.Achloropropane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 D ibromomethane ND ug/L 1.0 5.0 12/11195 WMSVOA370 



Page:B 
liD:9512073-07B Collected: 12/06/95 13:00:00 acU1lple ID: 7 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES /SW846 82408 
trans-1.3-Dichloropropene ND ug/L 1.0 5.0 12111195 WMSVOA370 Trichloroethene ND ug/L 1.0 5.0 12/11195 WMSVOA370 Chlorodibromomethane ND ug/L 1.0 5.0 12111195 WMSVOA370 Ethyl Methacrylate ND ug/L 5.0 5.0 12111/95 WMSVOA370 2-Chloroethylvinyl Ether ND ug/L 5.0 5.0 12111/95 WMSVOA370 1.1.2-Trichloroethane ND ug/L 1.0 5.0 12111/95 WMSVOA370 Benzene ND ug/L 1.0 5.0 12111195 WMSVOA370 cis-1.3-Dichloropropene ND ug/L 1.0 5.0 12111195 WMSVOA370 Bromoform ND ug/L 1.0 5.0 12111/95 WMSVOA370 4-Methyl-2-Pentanone (MIBK) ND ug/L 5.0 5.0 12!11/95 WMSVOA370 Tetrachloroethene ND ug/L 1.0 5.0 12111195 WMSVOA370 1.1.2.2-Tetrachloroethane ND ug/L 1.0 5.0 12111195 WMSVOA370 1.2-Dibromoethane ND ug/L 1.0 5.0 12/11195 WMSVOA370 2-Hexanone (MBK) ND ug/L 5.0 5.0 12111/95 WMSVOA370 1.1.1.2-Tetrachloroethane ND ug/L 1.0 5.0 12/11195 WMSVOA370 Toluene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 Chlorobenzene ND ug/L 1.0 5.0 12/11195 WMSVOA370 Ethylbenzene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 1,4-Dichloro-2-Butene ND ug/L 10 5.0 12/11/95 WMSVOA370 Styrene ND ug/L 1.0 5.0 12/ll/95 WMSVOA370 P/M Xylene ND ug/L 2.0 5.0 12/11195 WMSVOA370 0-Xylene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 1,2 ,3-Trichloropropane ND ug/L 1.0 5.0 12/11195 WMSVOA370 "1ethyl-tert Butyl Ether ND ug/L 1.0 5.0 12/11195 WMSVOA370 -·'···· -:Dichlorobenzene ND ug/L 1.0 5.0 12/11195 WMSVOA370 ~~::·Dichlorobenzene ND ug/L 1.0 5.0 12/11195 WMSVOA370 ). ~Dichlorobenzene ND ug/L 1.0 5.0 12/11195 WMSVOA370 

LabiD:9512073-08A Collected: 12/06/95 13:00:00 Sample ID: 8 MDAM Matrix: WATER 
TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 

ANAL 
ICP DIG/SW 846 3005 12/08/95 N!A METALS by ICP/SW846 6010 

Silver, Ag ND mg/L 0.020 4.0 12/13/95 Wlll3 Aluminum, AI 46.0 mg/L 0.50 4.0 12/13/95 Wlll3 Arsenic, As 0.74 mg/L 0.030 4.0 12/13/95 WI113 Boron. B 0.32 mg/L 0.10 4.0 12/13/95 Wll13 Barium, Ba 29.5 mg/L 0.010 4.0 12/13/95 Wlll3 BeryUium, Be 0.0026 mg/L 0.00040 4.0 12/13/95 WII13 Calcium, Ca 683 mg/L 0.20 4.0 12/13/95 Wlll3 Cadmium, Cd ND mg/L 0.0030 4.0 12/13/95 WI113 Cobalt, Co ND mg/L 0.010 4.0 12/13/95 Wlll3 Chromium, Cr ND mg/L 0.020 4.0 12/13/95 Wlll3 Copper, Cu 0.18 mg!L 0.020 4.0 12/13/95 Wll13 Iron, Fe 2.2 mg/L 0.20 4.0 12/13/95 WI113 Potassium. K 44.2 mg/L 0.10 4.0 12/13/95 Wlll3 Magnesium. Mg 10.3 mg/L 0.10 4.0 12/13/95 Wlll3 Manganese, Mn 0.376 mg/L 0.0030 4.0 12/13/95 Wll13 Sodium, Na 408 mg/L 0.20 4.0 12/13/95 WI113 Nickel, Ni ND mg/L 0.010 4.0 12/13/95 Wlll3 T .ead. Pb 0.17 mg/L 0.030 4.0 12/13/95 Wlll3 timony, Sb ND mg/L 0.030 4.0 12/13/95 WII13 .r 1ium. Se ND mg/L 0.050 4.0 12/13/95 Wll13 .dium, V ND mg!L 0.0030 4.0 12/13/95 Wll13 _,_.nc, Zn 2.4 mg/L 0.10 4.0 12/13/95 Wlll3 pH/EPA 150.1 



Page: 9 ,.. 
oiD:9512073-08A Collected: 12/06/95 13:00:00 ~ample ID: 8 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

pH/EPA 150.1 
pH 9.2 pH Units 0.10 1.0 12/07195 WPH345 

LabiD:9512073-08B Collected: 12/06/95 13:00:00 Sample ID: 8 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLATILES /SW846 8240B 
Dichloroditluoromethane ND ug/L 10 5.0 12/11195 WMSVOA370 Chloromethane ND ug/L 5.0 5.0 12/11/95 WMSVOA370 lodomethane ND ug/L 5.0 5.0 12/11195 WMSVOA370 Acetone 38 ug/L 5.0 5.0 12/11/95 WMSVOA370 Bromomethane ND ug/L 5.0 5.0 12111195 WMSVOA370 Vinyl Chloride ND ug/L 5.0 5.0 12/11195 WMSVOA370 Chloroethane ND ug/L 5.0 5.0 12/11195 WMSVOA370 Trichlorotluoromethane ND ug/L 5.0 5.0 12/11195 WMSVOA370 Frt:on 113 ND ug/L 5.0 5.0 12/11195 WMSVOA370 Carbon Disulfide ND ug/L 5.0 5.0 12/11/95 WMSVOA370 Acrolein ND ug/L 20 5.0 12/11195 WMSVOA370 ~~""!'; : thylene Chloride ND ug/L 10 5.0 12/11195 WMSVOA370 ·. ··Dichloroethene ND ug/L 1.0 5.0 12/11195 WMSVOA370 .i_i:--Dichloroethane ND ug/L 1.0 5.0 12/11195 WMSVOA370 Acrylonitrile ND ug/L 20 5.0 12/11/95 WMSVOA370 trans-1,2-Dichloroethene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 Chloroform ND ug/L 1.0 5.0 12/11195 WMSVOA370 1.2-Dichloroethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 Vinyl Acetate ND ug/L 5.0 5.0 12/11/95 WMSVOA370 cis-1.2-Dichloroethene ND ug/L 1.0 5.0 12/11195 WMSVOA370 2-Butanone (MEK) ND ug/L 5.0 5.0 12/11195 WMSVOA370 1,1,1-Trichloroethane ND ug/L 1.0 5.0 12111/95 WMSVOA370. Carbon Tetrachloride ND ug/L 1.0 5.0 12/11/95 WMSVOA370 Bromodichloromethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 1,2-Dichloropropane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 Dibromomethane ND ug/L 1.0 5.0 12/11195 WMSVOA370 trans-1,3-Dichloropropene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 Trichloroethene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 Chlorodibromomethane ND ug/L 1.0 5.0 12/ll/95 WMSVOA370 Ethyl Methacrylate ND ug/L 5.0 5.0 12/11195 WMSVOA370 2-Chloroethylvinyl Ether ND ug/L 5.0 5.0 12/11/95 WMSVOA370 1.1.2-Trichloroethane ND ug/L 1.0 5.0 12/ll/95 WMSVOA370 Benzene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 cis-1.3-Dichloropropene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 Bromoform ND ug/L 1.0 5.0 12/11195 WMSVOA370 4-Methyl-2-Pentanone (MffiK) ND ug/L 5.0 5.0 12/11/95 WMSVOA370 Tetrachloroethene ND ug/L 1.0 5.0 12111/95 WMSVOA370 1,1.2.2-Tetrachloroethane ND ug/L 1.0 5.0 12111/95 WMSVOA370 1.2-Dibromoethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 2-Hexanone (MBK) ND ug/L 5.0 5.0 12/11/95 WMSVOA370 1.1.1.2-Tetrachloroethane ND ug/L 1.0 5.0 12/11195 WMSVOA370 Toluene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 Chlorobenzene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 Ethyl benzene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 I .4-Dichloro-2-Butene ND ug/L 10 5.0 12111/95 WMSVOA370 ,. rene ND ug/L 1.0 5.0 12/ll/95 WMSVOA370 · · Xylene ND ug/L 2.0 5.0 12/11195 WMSVOA370 .ylene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 . ,2,3-Trichloropropane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 Methyl-ten Butyl Ether ND ug/L 1.0 5.0 12/11195 WMSVOA370 



/, .. 
, JID:9512073-08B 
";,ample ID: 8 MDAM 

TEST / METHOD 

VOLATILES /SW846 82408 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
I A-Dichlorobenzene 

LabiD:9512073-09A 
Sample ID: 9 MDAM 

TEST I METHOD 

ICP DIG/SW 846 3005 
METALS by ICP/SW846 6010 

Silver. Ag 
Aluminum. AI 
Arsenic, As 
Boron, B 
Barium. Ba 
Beryllium, Be 
Calcium, Ca 
Cadmium. Cd 

-~~:<:-alt. Co 
:,)mium, Cr 

••. ~;'))per, Cu 
Iron, Fe 
Potassium, K 
Magnesium, Mg 
Manganese, Mn 
Sodium. Na 
Nickel, Ni 
Lead, Pb 
Antimony, Sb 
Selenium. Se 
Vanadium, V 
Zinc, Zn 

pH/EPA 150.1 
pH 

Lab ID: 9512073 -09B 
Sample ID: 9 MDAM 

TEST I METHOD 

VOLATILES /SW846 8240B 
Dichlorodifluoromethane 
Chloromethane 
Iodomethane 
Acetone 
Bromomethane 
Vinyl Chloride 

lfl""',loroethane 
·. hlorofluoromethane 

.on 113 
1rbon Disulfide 

Acrolein 

RESULT 

ND 
ND 
ND 

RESULT 

12/08/95 

ND 
1.4 

0.17 
0.16 
0.26 
ND 

42.0 
ND 
ND 
ND 
ND 
0.5 
4.3 
3.0 

0.037 
81.2 
ND 
ND 
ND 
ND 
ND 
ND 

8.5 

RESULT 

ND 
ND 
ND 
27 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

Collected: 12/06/95 13: oo: oo 
Matrix: WATER 

UNITS 

ug/L 
ug/L 
ug/L 

LIMIT D F DATE 
ANAL 

1.0 5.0 
1.0 5.0 
1.0 5.0 

12/11/95 
12/11/95 
12/1!195 

Collected: 12/06/95 13: oo: oo 
Matrix: WATER 

UNITS 

NIA 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg!L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

pH Units 

LIMIT D· F DATE 
ANAL 

0.020 . 2.0 
0.50 2.0 

0.030 2.0 
0.10 2.0 

0.010 2.0 
0.00040 2.0 

0.20 2.0 
0.0030 2.0 
0.010 2.0 
0.020 2.0 
0.020 2.0 

0.20 2.0 
0.10 2.0 
0.10 2.0 

0.0030 2.0 
0.20 2.0 

0.010 2.0 
0.030 2.0 
0.030 2.0 
0.050 2.0 

0.0030 2.0 
0.10 2.0 

0.10 1.0 

12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 

12/07/95 

Collected: 12/06/95 13: oo: oo 
Matrix: WATER 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 
ug!L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

LIMIT D F DATE 
ANAL 

10 5.0 
5.0 5.0 
5.0 5.0 
5.0 5.0 
5.0 5.0 
5.0 5.0 
5.0 5.0 
5.0 5.0 
5.0 5.0 
5.0 5.0 
20 5.0 

12/11/95 
12/11/95 
12/11/95 
12/11/95 
12/11/95 
12/ll/95 
12/11195 
12/11/95 
12/11/95 
12/11/95 
12/11/95 

Page:lO 

BATCH ID 

WMSVOA370 
WMSVOA370 
WMSVOA370 

BATCH ID 

Wlll3 
Wlll3 
Wlll3 
Wlll3 
Wlll3 
Wll13 
Wll13 
Wlll3 
Wlll3 
Wlll3 
Wlll3 
Wlll3 
Wlll3 
Wlll3 
Wlll3 
Wlll3 
Wlll3 
Wlll3 
Wlll3 
Wlll3 
Wlll3 
Wlll3 

WPH344 

BATCH ID 

WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 



Page:ll 
, J ID: 9 512 0 7 3 - 0 9 B Collected: 12/06/95 13:00:00 ~ample ID: 9 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES /SW846 8240B 
Methylene Chloride ND ug/L 10 5.0 12/11195 WMSVOA370 1.1-Dichloroethene ND ug/L 1.0 5.0 12/11195 WMSVOA370 1.1-Dichloroethane ND ug/L 1.0 5.0 12111195 WMSVOA370 Acrvlonitrile ND ug/L 20 5.0 12/11/95 WMSVOA370 trans-1.2-Dichloroethene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 Chloroform ND ug/L 1.0 5.0 12/1!195 WMSVOA370 1.2-Dichloroethane ND ug/L 1.0 5.0 12/1!195 WMSVOA370 Vinyl Acetate ND ug/L 5.0 5.0 12/11/95 WMSVOA370 cis-1.2-Dichloroethene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 2-Butanone (MEK) ND ug/L 5.0 5.0 12/11/95 WMSVOA370 1.1.1-Trichloroethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 Carbon Tetrachloride ND ug/L 1.0 5.0 12/11/95 WMSVOA370 Bromodichloromethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 1.2-Dichloropropane ND ug/L 1.0 5.0 12/11195 WMSVOA370 D ibromomethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 trans-1.3-Dichloropropene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 Trichloroethene ND ug/L 1.0 5.0 12111195 WMSVOA370 Chlorodibromomethane ND ug/L 1.0 5.0 12/11195 WMSVOA370 Ethyl Methacrylate ND ug/L 5.0 5.0 12/11195 WMSVOA370 2-Chloroethylvinyl Ether ND ug/L 5.0 5.0 12/11/95 WMSVOA370 1.1.2-Trichloroethane ND ug/L 1.0 5.0 12/11195 WMSVOA370 Benzene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 cis-1.3-Dichloropropene ND ug/L 1.0 5.0 12/11195 WMSVOA370 _r: ·moform ND ug/L 1.0 5.0 12/11/95 WMSVOA370 : thyl-2-Pentanone (MIBK) ND ug/L 5.0 5.0 12/11/95 WMSVOA370 ,.Y .• achloroethene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 •. 1,2.2-Tetrachloroethane ND ug/L 1.0 5.0 12/11195 WMSVOA370 1.2-Dibromoethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 2-Hexanone (MBK) ND ug/L 5.0 5.0 12111/95 WMSVOA370 1.1.1.2-Tetrachloroethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 Toluene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 Chlorobenzene ND ug/L 1.0 5.0 12/11195 WMSVOA370 Ethylbenzene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 1,4-Dichloro-2-Butene ND ug/L 10 5.0 12/11195 WMSVOA370 Styrene 9.0 ug/L 1.0 5.0 12/11195 WMSVOA370 P/M Xylene ND ug/L 2.0 5.0 12/11195 WMSVOA370 0-Xylene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 1.2 ,3-Trichloropropane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 Methyl-tert Butyl Ether ND ug/L 1.0 5.0 12/11/95 WMSVOA370 1.2-Dichlorobenzene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 1,3-Dichlorobenzene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 1,4-Dichlorobenzene ND ug/L 1.0 5.0 12/11195 WMSVOA370 

LabiD:9512073-10A Collected: 12/06/95 13:00:00 Sample ID: 1 o MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

pH/EPA 150.1 
9.7 pH Units pH 0.10 1.0 12/07/95 WPH344 

I" 
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.o ID: 9 512 o 7 3 - 11A Collected: 12/06/95 13:00:00 
Sample ID: 11 MDAM Matrix: WATER 

TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

ICP DIG/SW 846 3005 12/08/95 N/A 
METALS by ICP/SW846 6010 

Silver. Ag ND mg/L 0.020 2.0 12/13/95 Wlll3 
Aluminum. AI ND mg/L 0.50 2.0 12/13/95 Wll13 
Arsenic. As ND mg/L 0.030 2.0 12/13/95 Wlll3 
Boron. B 0.19 mg/L 0.10 2.0 12/13/95 Wlll3 
Barium. Ba 0.05 mg/L 0.010 2.0 12/13/95 Wlll3 
Beryllium. Be ND mg/L 0.00040 2.0 12/13/95 WI113 
Calcium. Ca 6.4 mg/L 0.20 2.0 12/13/95 Wlll3 
Cadmium. Cd ND mg/L 0.0030 2.0 12/13/95 WI!l3 
Cobalt. Co ND mg/L 0.010 2.0 12/13/95 WI113 
Chromium. Cr ND mg/L 0.020 2.0 12/13/95 Wlll3 
Copper, Cu ND mg/L 0.020 2.0 12/13/95 Wlll3 
Iron. Fe 0.6 mg/L 0.20 2.0 12/13/95 Wlll3 
Potassium. K 0.9 mg/L 0.10 2.0 12/13/95 Wlll3 
Magnesium, Mg 0.8 mg/L 0.10 2.0 12113/95 WII13 
Manganese, Mn 0.041 mg/L 0.0030 2.0 12/13/95 Wlll3 
Sodium. Na 4.3 mg/L 0.20 2.0 12/13/95 WI113 
Nickel. Ni ND mg/L 0.010 2.0 12/13/95 WI113 
Lead, Pb 0.05 mg/L 0.030 2.0 12/13/95 WI113 
Antimony, Sb ND mg/L 0.030 2.0 12/13/95 WI113 
Selenium. Se ND mg/L 0.050 2.0 12/13/95 WI113 
Vanadium. V ND mg/L 0.0030 2.0 12/13/95 WI113 
Zinc. Zn ND mg/L 0.10 2.0 12/13/95 WI113 

~- .-~'5PA 150.1 
6.4 pH Units 0.10 1.0 12/07/95 WPH344 

Lab ID: 9512073-11B Collected: 12/06/95 13:00:00 
Sample ID: 11 MDAM Matrix: WATER 

TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLATILES /SW846 82408 
Dichloroditluoromethane ND ug/L 10 5.0 12/11195 WMSVOA370 
Chloromethane ND ug/L 5.0 5.0 12/11195 WMSVOA370 
Iodomethane ND ug/L 5.0 5.0 12/11195 WMSVOA370 
Acetone ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Bromomethane ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Vinyl Chloride ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Chloroethane ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Trichlorotluoromethane ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Freon 113 ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Carbon Disulfide ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Acrolein ND ug/L 20 5.0 12/11/95 WMSVOA370 
Methylene Chloride ND ug/L 10 5.0 12/11/95 WMSVOA370 
1.1-Dichloroethene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
1.1-Dichloroethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Acrylonitrile ND ug/L 20 5.0 12/11/95 WMSVOA370 
trans-1.2-Dichloroethene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Chloroform ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
1.2-Dichloroethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Vinyl Acetate ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
cis-1.2-Dichloroethene ND ug/L 1.0 5.0 12/11195 WMSVOA370 

_ 1 -Butanone (MEK) ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
.1-Trichloroethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 

.rbon Tetrachloride ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
·omodichloromethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 

_ ,2-Dichloropropane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Dibromomethane ND ug/L 1.0 5.0 12/11195 WMSVOA370 



, 
, JID: 9512073-11B 
~'Sample ID: 11 MDAM 

TEST I METHOD 

VOLA TILES /SW846 82408 
trans-1.3-Dich1oropropene 
Trichloroethene 
Chlorodibromomethane 
Ethyl Methacrylate 
2-Chloroethylvinyl Ether 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform 
4-Methyi-2-Pentanone (MlliK) 
Tetrachloroethene 
1.1.2.2-Tetrachloroethane 
1.2-Dibromoethane 
2-Hexanone (MBK) 
1.1.1.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
1.4-Dichloro-2-Butene 
Styrene 
PIM Xylene 
0-Xylene 
I ,2.3-Trichloropropane 

'"~thyl-tert Butyl Ether 
' ·. Dichlorobenzene 

.{~·Dichlorobenzene 
•. -+-Dichlorobenzene 

LabiD:9512073-12A 
Sample ID: 12 MDAM 

TEST I METHOD 

pH/EPA 150.1 
pH 

LabiD:9512073-12B 
Sample ID: 12 MDAM 

TEST I METHOD 

VOLATU..ES /SW846 82408 
Dichlorodifluoromethane 
Chloromethane 
Iodomethane 
Acetone 
Bromomethane 
Vinyl Chloride 

, · loroethane 
:hlorotluoromethane 

c:on 113 
1rbon Disulfide 

Acrolein 

RESULT 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

RESULT 

2.4 

RESULT 

ND 
ND 
ND 

28000 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Collected: 12106195 13: oo: oo 
Matrix: WATER 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

LIMIT D F DATE 
ANAL 

1.0 5.0 12/11/95 
1.0 5.0 12/11/95 
1.0 5.0 12/11/95 
5.0 5.0 12/11195 
5.0 5.0 12/ll/95 
1.0 5.0 12/11195 
1.0 5.0 12/11195 
1.0 5.0 12/11/95 
1.0 5.0 12/11/95 
5.0 5.0 12/11/95 
1.0 5.0 12/11195 
1.0 5.0 12/11195 
1.0 5.0 12/11/95 
5.0 5.0 12/11/95 
1.0 5.0 12111195 
1.0 5.0 12/11/95 
1.0 5.0 12/11/95 
1.0 5.0 12/11/95 
10 5.0 12/11195 

1.0 5.0 12/11/95 
2.0 5.0 12/11/95 
1.0 5.0 12/11/95 
1.0 5.0 12/11/95 
1.0 5.0 12111/95 
1.0 5.0 12/11/95 
1.0 5.0 12/11/95 
1.0 5.0 12/11/95 

Collected: 12106195 13: oo: oo 
Matrix: WATER 

Page:l3 

BATCH ID 

WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 
WMSVOA370 

UNITS LIMIT D F DATE BATCH ID 
ANAL 

pH Units 0.10 1.0 12/07/95 WPH344 

Collected: 12106195 13: oo: oo 
Matrix: WATER 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

LIMIT D F DATE 
ANAL 

10 200 12/12/95 
5.0 200 12/12/95 
5.0 200 12/12/95 
5.0 200 12/12/95 
5.0 200 12/12/95 
5.0 200 12/12/95 
5.0 200 12/12/95 
5.0 200 12/12/95 
5.0 200 12/12/95 
5.0 200 12/12/95 
20 200 12/12/95 

BATCH ID 

WMSVOA371 
WMSVOA371 
WMSVOA371 
WMSVOA371 
WMSVOA371 
WMSVOA371 
WMSVOA371 
WMSVOA371 
WMSVOA371 
WMSVOA371 
WMSVOA371 



- Page:14 

_~ID:9512073-12B Collected: 12/06/95 13:00:00 
'"'Sample ID: 12 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES /SW846 8240B 
Methylene Chloride ND ug/L 10 200 12112/95 WMSVOA371 
1.1-Dichloroethene ND ug/L 1.0 200 12/12/95 WMSVOA371 
1.1-Dichloroethane ND ug/L 1.0 200 12/12/95 WMSVOA371 Acrylonitrile ND ug/L 20 200 12/12/95 WMSVOA371 trans-1.2-Dichloroethene ND ug/L 1.0 200 12/12/95 WMSVOA371 
Chloroform ND · ug/L 1.0 200 12/12/95 WMSVOA371 
1.2-Dichloroethane ND ug/L 1.0 200 12/12/95 WMSVOA371 
Vinyl Acetate ND ug/L 5.0 200 12/12/95 WMSVOA371 
cis-1.2-Dichloroethene ND ug/L 1.0 200 12/12/95 WMSVOA371 
2-Buranone (MEK) 9700 ug/L 5.0 200 12/12/95 WMSVOA371 
1.1.1-Trichloroethane ND ug/L 1.0 200 12112/95 WMSVOA371 
Carbon Tetrachloride ND ug/L 1.0 200 12/12/95 WMSVOA371 
Bromodichloromethane ND ug/L 1.0 200 12/12/95 WMSVOA371 
1.2-Dichloropropane ND ug/L 1.0 200 12/12/95 WMSVOA371 Dibromomethane ND ug/L 1.0 200 12112/95 WMSVOA371 
trans-1.3-Dichloropropene ND ug/L 1.0 200 12/12/95 WMSVOA371 
Trichloroethene ND ug/L 1.0 200 12/12/95 WMSVOA371 
Chlorodibromomethane ND ug/L 1.0 200 12/12/95 WMSVOA371 
Ethyl Methacrylate ND ug/L 5.0 200 12/12/95 WMSVOA371 
2-Chloroethylvinyl Ether ND ug/L 5.0 200 12/12/95 WMSVOA371 
1,1,2-Trichloroethane ND ug/L 1.0 200 12/12/95 WMSVOA371 
Benzene ND ug/L 1.0 200 12/12/95 WMSVOA371 
cis-1.3-Dichloropropene ND ug/L 1.0 200 12/12/95 WMSVOA371 

.-Br2moform ND ug/L 1.0 200 12112/95 WMSVOA371 
· · ~"~~thyl-2-Pentanone (MffiK) ND ug/L 5.0 200 12112/95 WMSVOA371 

::~.ach1oroethene ND ug/L 1.0 200 12/12/95 WMSVOA371 ·~ 

.:1::2.2-Tetrachloroethane ND ug/L 1.0 200 12/12/95 WMSVOA371 
1.2-Dibromoethane ND ug/L 1.0 200 12/12/95 WMSVOA371 
2-Hexanone (MBK) 7000 ug/L 5.0 200 12/12/95 WMSVOA371 
1.1.1,2-Tetrachloroethane ND ug/L 1.0 200 12/12/95 WMSVOA371 
Toluene ND ug/L 1.0 200 12/12/95 WMSVOA371 
Chlorobenzene ND ug/L 1.0 200 12112/95 WMSVOA371 
Ethylbenzene ND ug/L 1.0 200 12/12/95 WMSVOA371 
1.4-Dichloro-2-Butene ND ug/L 10 200 12/12/95 WMSVOA371 
Styrene ND ug/L 1.0 200 12112/95 WMSVOA371 
P/M Xylene ND ug/L 2.0 200 12/12/95 WMSVOA371 
0-Xylene ND ug/L 1.0 200 12/12/95 WMSVOA371 
1,2 ,3-Trich1oropropane ND ug/L 1.0 200 12/12/95 WMSVOA371 
Methyl-tert Butyl Ether ND ug/L 1.0 200 12112/95 WMSVOA371 
1.2-Dichlorobenzene ND ug/L 1.0 200 12/12/95 WMSVOA371 
1.3-Dichlorobenzene ND ug/L 1.0 200 12/12/95 WMSVOA371 
1.4-Dichlorobenzene ND ug/L 1.0 200 12112/95 WMSVOA371 

Lab ID: 9512073-13A Collected: 12/06/95 13:00:00 
Sample ID: 13 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

pH/EPA 150.1 
8.0 pH Units pH 0.10 1.0 12/07/95 WPH344 



Page:15 , 
oiD:9512073-13B Collected: 12/06/95 13:00:00 ~ ..,ample ID: 13 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES /SW846 8240B 
Dichloroditluoromethane ND ug/L 10 5.0 12/12/95 WMSVOA371 Chloromethane ND ug/L 5.0 5.0 12/12/95 WMSVOA371 Iodomethane ND ug/L 5.0 5.0 12/12/95 WMSVOA371 Acetone 33 ug/L 5.0 5.0 12/12/95 WMSVOA371 Bromomethane ND ug/L 5.0 5.0 12/12/95 WMSVOA37l Vinyl Chloride ND ug/L 5.0 5.0 12/12/95 WMSVOA371 Chloroethane ND ug/L 5.0 5.0 12/12/95 WMSVOA371 Trichlorofluoromethane ND ug/L 5.0 5.0 12112195 WMSVOA37l Freon 113 ND ug/L 5.0 5.0 12/12/95 WMS\"OA37l Carbon Disultide ND ug/L 5.0 5.0 12/12/95 WMSVOA37l Acrolein ND ug/L 20 5:0. 12/12/95 WMSVOA37l Methylene Chloride ND ug/L 10 5.0 12112195 WMSVOA371 1,1-Dichloroethene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 1.1-Dichloroethane ND ug/L 1.0 5.0 12112195 WMSVOA371 Acrylonitrile ND ug/L 20 5.0 12112195 WMSVOA371 trans-1.2-Dichloroethene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 Chlorotorm ND ug/L 1.0 5.0 12/12/95 WMSVOA371 1.2-Dichloroethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 Vinyl Acetate ND ug/L 5.0 5.0 12112/95 WMSVOA371 cis-1.2-Dichloroethene ND ug/L 1.0 5.0 12112/95 WMSVOA371 2-Butanone (MEK) ND ug/L 5.0 5.0 12/12/95 WMSVOA371 1,1,1-Trichloroethane ND ug/L 1.0 5.0 12112/95 WMSVOA371 Carbon Tetrachloride ND ug/L 1.0 5.0 12/12/95 WMSVOA371 Rromodichloromethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 ~-.: -Dichloropropane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 , ·,-omomethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 . ··.:'s-1.3-Dichloropropene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 frichloroethene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 Chlorodibromomethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 Ethyl Methacrylate ND ug/L 5.0 5.0 12/12/95 WMSVOA371 2-Chloroethylvinyl Ether ND ug/L 5.0 5.0 12/12/95 WMSVOA371 1.1.2-Trichloroethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 Benzene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 cis- I ,3-Dichloropropene ND ug/L 1.0 5.0 12112/95 WMSVOA371 Bromoform ND ug/L 1.0 5.0 12/12/95 WMSVOA371 4-Methyi-2-Pentanone (MIBK) ND ug/L 5.0 5.0 12/12/95 WMSVOA371 Tetrachloroethene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 1,1,2 ,2-Tetrachloroethane ND ug/L 1.0 5.0 12112/95 WMSVOA371 1 ,2-Dibromoethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 2-Hexanone (MBK) ND ug/L 5.0 5.0 12/12/95 WMSVOA371 1,1,1,2-Tetrachloroethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 Toluene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 Chlorobenzene ND ug/L 1.0 5.0 12/12/95 WMSVOA37l Ethyl benzene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 1.4-Dichloro-2-Butene ND ug/L 10 5.0 12/12/95 WMSVOA371 Styrene 22 ug/L 1.0 5.0 12112/95 WMSVOA371 P/M Xylene ND ug/L 2.0 5.0 12/12/95 WMSVOA371 0-Xylene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 1.2,3-Trichloropropane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 Methyl-tert Butyl Ether ND ug/L 1.0 5.0 12/12/95 WMSVOA371 1 .2-Dichlorobenzene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 1.3-Dichlorobenzene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 1.4-Dichlorobenzene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 

\ 



Page:l6 I' ,fD:9512073-14A Collected: 12/06/95 13:00:00 w..nple ID: 14 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

ICP DIG/SW 846 3005 12/08/95 NIA METALS by ICP/SW846 6010 
Silver. Ag ND mg/L 0.020 4.0 12/13195 WIII3 Aluminum. AI 3.3 mg/L 0.50 4.0 12/13195 WI! 13 Arsenic. As ND mg/L 0.030 4.0 12/13/95 WII13 Boron. B 0.57 mg/L 0.10 4.0 12113195 WIII3 Barium. Ba 1.29 mg/L 0.010 4.0 12/13/95 WII13 Beryllium. Be ND mg/L 0.00040 4.0 12/13/95 WII13 Calcium. Ca 42.4 mg/L 0.20 4.0 12/13/95 WII13 Cadmium. Cd 0.148 mg/L 0.0030 4.0 12/13/95 Wll13 Cobalt. Co ND mg/L 0.010 4.0 12/13/95 Wl113 Chromium. Cr ND mg/L 0.020 4.0 12113/95 WII13 Copper. Cu 0.23 mg/L 0.020 4.0 12/13/95 WII13 Iron. Fe 2.4 mg/L 0.20 4.0 12113/95 WIII3 Potassium, K 5.7 mg/L 0.10 4.0 12113195 WII13 Magnesium. Mg 3.0 mg/L 0.10 4.0 12/13/95 WII13 Manganese. Mn 0.578 mg/L 0.0030 4.0 12/13/95 WI! 13 Sodium. Na 83.0 mg/L 0.20 4.0 12/13/95 WI113 Nickel. Ni ND mg/L 0.010 4.0 12/13/95 WII13 Lead, Pb 0.08 mg/L 0.030 4.0 12113195 WII13 Antimony, Sb ND mg/L 0.030 4.0 12113/95 WII13 Selenium. Se ND mg/L 0.050 4.0 12/13/95 WIII3 Vanadium, V ND mg/L 0.0030 4.0 12/13/95 WIII3 Zinc, Zn 2.9 mg/L 0.10 4.0 12/13/95 WI!13 pH/EPA 150.1 ,._.·, 6.7 pH Units 0.10 1.0 12/07195 WPH344 

.. '. 
Lab ID: 9512073-14B Collected: 12106195 13:00:00 Sample ID: 14 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES /SW846 82408 
Dichloroditluoromethane ND ug/L 10 5.0 12/11/95 WMSVOA370 Chloromethane ND ug/L 5.0 5.0 12/11/95 WMSVOA370 Iodomethane ND ug/L 5.0 5.0 12/11/95 WMSVOA370 Acetone ND ug/L 5.0 5.0 12/11/95 WMSVOA370 Bromo methane ND ug/L 5.0 5.0 12/11/95 WMSVOA370 Vinyl Chloride ND ug/L 5.0 5.0 12/11/95 WMSVOA370 Chloroethane ND ug/L 5.0 5.0 12/11/95 WMSVOA370 Trichlorofluoromethane ND ug/L 5.0 5.0 12/11/95 WMSVOA370 Freon 113 ND ug/L 5.0 5.0 12/11/95 WMSVOA370 Carbon Disulfide ND ug/L 5.0 5.0 12/11/95 WMSVOA370 Acrolein ND ug/L 20 5.0 12/11/95 WMSVOA370 Methylene Chloride ND ug/L 10 5.0 12/11/95 WMSVOA370 I ,1-Dichloroethene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 1.1-Dichloroethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 Aery lonitrile ND ug/L 20 5.0 12/11/95 WMSVOA370 trans-! .2-Dichloroethene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 Chloroform ND ug/L 1.0 5.0 12/11/95 WMSVOA370 1 ,2-Dichloroethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 Vinyl Acetate ND ug/L 5.0 5.0 12/11/95 WMSVOA370 cis- I .2-Dichloroethene ND . ug/L 1.0 5.0 12/11/95 WMSVOA370 2-Butanone (MEK) ND ug/L 5.0 5.0 12/11/95 WMSVOA370 '·.I-Trichloroethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 ,. 1 Tetrachloride ND ug/L 1.0 5.0 12/11/95 WMSVOA370 dichloromethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 '., .. Jichloropropane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 Dibromomethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 



Page:l7 

" oiD:9512073-14B Collected: 12/06/95 13:00:00 mple ID: 14 MDAM Matrix: WATER 
TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 

ANAL 
VOLA TILES /SW846 82408 

trans-1.3-Dichloropropene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
Trichloroethene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
Chlorodibromomethane ND ug/L 1.0 5.0 12/11195 WMSVOA370 
Ethyl Methacrylate NO ug/L 5.0 5.0 12/11/95 WMSVOA370 
2-Chloroethylvinyl Ether ND ug/L 5.0 5.0 121!1/95 WMSVOA370 
I. I .2-Trichloroethane ND ug/L 1.0 5.0 12/ I 1195 WMSVOA370 
Benzene 

NO ug/L 1.0 5.0 12/ ll/95 WMSVOA370 
cis- I .3-Dichloropropene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
Bromoform 

ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
4-Methyi-2-Pentanone (MIBK) NO ug/L 5.0 5.0 12/I !195 WMSVOA370 
Tetrachloroethene NO ug/L 1.0 5.0 12/I 1/95 WMSVOA370 
I. I .2 ,2-Tetrachloroethane ND ug/L 1.0 5.0 1211!195 WMSVOA370 
I .2-Dibromoethane NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
2-Hexanone (MBK) NO ug/L 5.0 5.0 12/11/95 WMSVOA370 
I .1,1,2-Tetrachloroethane NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
Toluene NO ug/L 1.0 5.0 12/1!195 WMSVOA370 
Chlorobenzene ND ug/L 1.0 5.0 12111/95 WMSVOA370 
Ethylbenzene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
1.4-Dichloro-2-Butene NO ug/L 10 5.0 12/11/95 WMSVOA370 
Styrene 

ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
PIM Xylene ND ug/L 2.0 5.0 12/11/95 WMSVOA370 
0-Xylene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
1.2,3-Trichloropropane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Methyl-ten Butyl Ether ND ug/L 1.0 5.0 12/11/95 WMSVOA370 '-Dichlorobenzene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 '"';;-D!chlorobenzene ND ug/L 1.0 5.0 12/11195 WMSVOA370 

· :.>)Ichlorobenzene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
: .. !,;. .. ;·, 

LabiD:9512073-15A Collected: 12/06/95 13:00:00 Sample ID: 15 MDAM Matrix: WATER 
TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 

ANAL 
ICP DIG/SW 846 3005 12/08/95 NIA METALS by ICP/SW846 6010 

Silver, Ag ND mg/L 0.020 5.0 1;2/13/95 Wlll3 Aluminum, AI 8.6 mg/L 0.50 5.0 12/13/95 Wlll3 Arsenic, As ND mg/L 0.030 5.0 12/13/95 Wll13 Boron, B 0.24 mg/L 0.10 5.0 12/13/95 Wll13 Barium. Ba 8.77 mg/L 0.010 5.0 12/13/95 Wll13 Beryllium. Be ND mg/L 0.00040 5.0 12/13/95 WI! 13 Calcium. Ca 234 mg/L 0.20 5.0 12/13/95 Wl113 Cadmium, Cd ND mg/L 0.0030 5.0 !2113/95 Wll!3 Cobalt. Co ND mg/L 0.010 5.0 12/13/95 Wll13 Chromium, Cr ND mg/L 0.020 5.0 12/13/95 Wlll3 Copper, Cu 0.06 mg/L 0.020 5.0 12/13/95 WII!3 Iron. Fe ND mg/L 0.20 5.0 12/13/95 WI! 13 Potassium. K 8.2 mg/L 0.10 5.0 12/13/95 WI!l3 Magnesium, Mg 2.4 mg/L 0.10 5.0 12/13/95 WIII3 Manganese, Mn 0.111 mg/L 0.0030 5.0 12/13/95 WIJI3 Sodium. Na 48.0 mg/L 0.20 5.0 !2/13/95 Wll13 Nickel. Ni ND mg/L 0.010 5.0 12/13/95 WI! 13 Lead, Pb ND mg/L 0.030 5.0 12/13/95 WII13 uimony, Sb ND mg/L 0.030 5.0 12/13/95 WII13 I"' IA.,ium, Se ND mg/L 0.050 5.0 12/13/95 WII13 ium. V ND mg/L 0.0030 5.0 12/13/95 WIJI3 ·, ln 
ND mg/L 0.10 5.0 12/13/95 WI!13 pt_., cPA 150.1 



Page:la 

" •• eaJ ID: 9 512 0 7 3 - 15A Collected: 12/06/95 13:00:00 
Sample ID: 15 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

pH/EPA 150.1 
pH 6.9 pH Units 0.10 1.0 12/07/95 WPH344 

LabiD:9512073-15B Collected: 12/06/95 13:00:00 
Sample ID: 15 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES /SW846 8240B 
Dichloroditluoromethane ND ug/L 10 5.0 12/11/95 WMSVOA370 
Chloromethane ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
lodomethane ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Acetone 31 ug/L 5.0 5.0 12/11/95 WMSVOA370 
Bromomethane ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Vinyl Chloride ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Chloroethane NO ug/L 5.0 5.0 12/11/95 WMSVOA370 
Trichlorotluoromethane ·NO ug/L 5.0 5.0 12/11/95 WMSVOA370 
Freon 113 ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Carbon Disulfide NO ug/L 5.0 5.0 12/11/95 WMSVOA370 
~qolein NO ug/L 20 5.0 12/11/95 WMSVOA370 

; ~)ylene Chloride NO ug/L 10 5.0 12/11/95 WMSVOA370 

"' ~· :.Uichloroethene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
..... -~·~-Dichloroethane ND ug/L 1.0 5.0 12/11195 WMSVOA370 
Acrylonitrile ND ug/L 20 5.0 12/11/95 WMSVOA370 
trans-1.2-Dichloroethene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
Chloroform ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
I ,2-Dichloroethane ND ug/L 1.0 5.0 12/11195 WMSVOA370 
Vinyl Acetate NO ug/L 5.0 5.0 12/11/95 WMSVOA370 
cis-1.2-Dichloroethene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
2-Butanone (MEK) ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
1.1, 1-Trichloroethane NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
Carbon Tetrachloride NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
Bromodichloromethane NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
1,2-Dichloropropane NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
Dibromomethane NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
trans-1.3-Dichloropropene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
Trichloroethene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
Chlorodibromomethane NO ug/L 1.0 5.0 12/11195 WMSVOA370 
Ethyl Methacrylate NO ug/L 5.0 5.0 12/11/95 WMSVOA370 
2-Chloroethylvinyl Ether NO ug/L 5.0 5.0 12/11/95 WMSVOA370 
1.1.2-Trichloroethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Benzene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
cis-1.3-Dichloropropene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
Bromoform NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
4-Methyl-2-Pentanone (MffiK) NO ug/L 5.0 5.0 12/11/95 WMSVOA370 
Tetrachloroethene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
I, 1.2 .2-Tetrachloroethane NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
1.2-Dibromoethane NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
2-Hexanone (MBK) NO ug/L 5.0 5.0 12/11/95 WMSVOA370 
1.1.1,2-Tetrachloroethane NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
Toluene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
Chlorobenzene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
Ethylbenzene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 

_ .. ' -t-Dichloro-2-Butene NO ug/L 10 5.0 12/11195 WMSVOA370 
!ne NO ug/L 1.0 5.0 12/11195 WMSVOA370 

1 Xylene NO ug/L 2.0 5.0 12/11/95 WMSVOA370 
Xylene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 

_ .2 ,3-Trichloropropane NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
Methyl-tert Butyl Ether NO ug/L 1.0 5.0 12/11/95 WMSVOA370 



Page:19 
.o ID: 9512073 -15B Collected: 12/06/95 13:00:00 ~ample ID: 15 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES !SW846 8240B 
1.2-Dichlorobenzene NO ug/L 1.0 5.0 121!1/95 WMSVOA370 1.3-Dichlorobenzene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 1.4-Dichlorobenzene NO ug/L 1.0 5.0 12/11195 WMSVOA370 

LabiD:9512073-16A Collected: 12/06/95 13:00:00 Sample ID: 16 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

ICP DIG/SW 846 3005 12/08/95 N/A 
METALS by ICP/SW846 6010 

Silver. Ag ND mg/L 0.020 2.0 12/13/95 Wll14 Aluminum. AI 37.0 mg/L 0.50 2.0 12/13/95 Wll14 Arsenic, As 0.76 mg/L 0.030 2.0 12/13/95 Wll14 Boron. B 0.17 mg/L 0.10 2.0 121!3/95 Wll14 Barium, Ba 28.0 mg/L 0.010 2.0 12113/95 Wll14 Beryllium, Be 0.0020 mg/L 0.00040 2.0 12/13/95 Wll14 Calcium, Ca 634 mg/L 0.20 2.0 12113/95 Wll14 Cadmium, Cd ND mg/L 0.0030 2.0 12/13/95 Wll14 .----"':bait, Co ND mg/L 0.010 2.0 12/13/95 Wlll4 .. ;~·omium, Cr ND mg/L 0.020 2.0 12/13/95 Wll14 <•"';pper, Cu 0.11 mg/L 0.020 2.0 12/13/95 Wll14 Iron, Fe 2.0 mg/L 0.20 2.0 12/13/95 Wll14 Potassium, K 44.1 mg/L 0.10 2.0 12/13/95 Wll14 Magnesium, Mg 8.9 mg/L 0.10 2.0 12/13/95 Wll14 Manganese, Mn 0.267 mg/L 0.0030 2.0 12/13/95 Wll14 Sodium. Na 440 mg/L 0.20 2.0 12/13/95 Wll14 Nickel, Ni ND mg/L 0.010 2.0 12/13/95 Wll14 Lead, Pb 0.13 mg/L 0.030 2.0 12/13/95 Wll14 Antimony, Sb ND mg/L 0.030 2.0 12/13/95 Wll14 Selenium, Se ND mg/L 0.050 2.0 12113/95 Wll14 Vanadium, V 0.010 mg/L 0.0030 2.0 12/13/95 Wll14 Zinc, Zn ND mg/L 0.10 2.0 12/13/95 Wll14 pH/EPA 150.1 
pH 8.1 pH Units 0.10 1.0 12/07/95 WPH344 

Lab ID: 9 512 0 7 3 - 16 B Collected: 12/06/95 13:00:00 
Sample ID: 16 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLATILES /SW846 8240B 
Dichloroditluoromethane ND ug/L 10 5.0 12/11/95 WMSVOA370 Chloromethane ND ug/L 5.0 5.0 12/11/95 WMSVOA370 Iodomethane ND ug/L 5.0 5.0 12/11/95 WMSVOA370 Acetone 89 ug/L 5.0 5.0 12/11/95 WMSVOA370 Bromomethane ND ug/L 5.0 5.0 12/11/95 WMSVOA370 Vinyl Chloride ND ug/L 5.0 5.0 12/11/95 WMSVOA370 r .. loroethane ND ug/L 5.0 5.0 12/11/95 WMSVOA370 

1 
.hlorotluoromethane ND ug/L 5.0 5.0 12111195 WMSVOA370 "' c:on113 ND ug/L 5.0 5.0 12111195 WMSVOA370 Lrbon Disulfide ND ug!L 5.0 5.0 12111/95 WMSVOA370 Acrolein ND ug/L 20 5.0 12/ll/95 WMSVOA370 
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~. 
. ID:9512073-16B Collected: 12/06/95 13:00:00 

-sample ID: 16 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLATILES /SW846 8240B 
Methylene Chloride ND ug/L 10 5.0 12111/95 WMSVOA370 
1.1-Dichloroethene ND ug/L 1.0 5.0 12111/95 WMSVOA370 
1.1-Dichloroethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Acrylonitrile ND ug/L 20 5.0 12/11/95 WMSVOA370 
trans-1.2-Dichloroethene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Chloroform ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
1.2-Dichloroethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Vinvl Acetate ND ug/L 5.0 5.0 12111/95 WMSVOA370 
cis-1.2-Dichloroethene ND ug/L 1.0 5.0 12111/95 WMSYOA370 
2-Butanone (MEK) ND ug/L 5.0 5.0 12/11/95 WMS\'OA370 
1.1.1-Trichloroethane ND ug/L 1.0 5.0. 12/11/95 WMSVOA370 
Carbon Tetrachloride ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Bromodichloromethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
1.2-Dichloropropane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Dibromomethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
trans-1.3-Dichloropropene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Trichloroethene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Chlorodibromomethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Ethyl Methacrylate ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
2-Chloroethylvinyl Ether ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
1.1.2-Trichloroethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Benzene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
cis-1.3-Dichloropropene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Rromoform ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
-~:-~ethyl-2-Pentanone (MIBK) ND ug/L 5.0 5.0 12/11/95 WMSVOA370 

.: -achloroethene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
..,.~ {2,2-Tetrachloroethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
I .2-Dibromoethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
2-Hexanone (MBK) ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
1 .. 1. 1 ,2-Tetrachloroethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Toluene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Chlorobenzene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Ethyl benzene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
l ,4-Dichloro-2-Butene ND ug/L 10 5.0 12/11/95 WMSVOA370 
Styrene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
P!M Xylene ND ug/L 2.0 5.0 12/11/95 WMSVOA370 
0-Xylene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
l ,2 ,3-Trichloropropane ND ug/L 1.0 5.0 12/11195 WMSVOA370 
Methyl-tert Butyl Ether ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
1.2-Dichlorobenzene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
1.3-Dichlorobenzene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
l ,4-Dichlorobenzene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 

Lab ID: 9 512 o 7 3 - 1 7 A Collected: 12/06195 13:00:00 
Sample ID: 1 7 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

ICP DIG/SW 846 3005 12/08/95 N/A 
METALS by ICP/SW846 6010 

Silver. Ag ND mg/L 0.020 2.0 12113/95 Wll14 
Aluminum. AI 2.7 mg/L 0.50 2.0 12/13/95 Wll14 
Arsenic, As 0.12 mg/L 0.030 2.0 12/13/95 Wlll4 

·on. B 0.08 mg/L 0.10 2.0 12/13/95 Wlll4 
urn. Ba 3.18 mg/L 0.010 2.0 12/13/95 WI114 

't,!k, . ,·yllium. Be ND mg/L 0.00040 2.0 12/13/95 Wlll4 
.tlcium. Ca 78.9 mg/L 0.20 2.0 12/13/95 Wll14 

Cadmium. Cd ND mg/L 0.0030 2.0 12/13/95 Wlll4 
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JID:9512073-17A Collected: 12/06/95 13:00:00 
~ample ID: 17 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

METALS bv ICP/SW846 6010 
Cobalt. co ND mg/L 0.010 2.0 12113/95 Wlll4 
Chromium. Cr ND mg/L 0.020 2.0 12/13/95 Wlll4 
Copper. Cu 0.02 mg/L 0.020 2.0 12/13/95 Wlll4 
Iron. Fe ND mg/L 0.20 2.0 12/13/95 WI! 14 
Potassium. K 5.5 mg/L 0.10 2.0 12/13/95 WI!l4 
Magnesium, Mg 1.0 mg/L 0.10 2.0 12/13/95 Wll14 
Manganese, Mn 0.030 mg/L 0.0030 2.0 12/13/95 Wlll4 
Sodium. Na 79.1 mg/L 0.20 2.0 12/13/95 WI114 
Nickel. Ni ND mg/L 0.010 2.0 12/13/95 WI!14 
Lead. Pb 0.06 mg/L 0.030 2.0 12113/95 Wll14 
Antimony. Sb ND mg/L 0.030 2.0 12/13/95 Wll14 
Selenium. Se ND mg/L 0.050 2.0 12/13/95 WII14 
Vanadium, V ND mg/L 0.0030 2.0 12/13/95 WII14 
Zinc. Zn ND mg/L 0.10 2.0 12/13/95 Wlll4 

pH/EPA 150.1 
pH 7.4 pH Units 0.10 1.0 12/07/95 WPH344 

Lab ID: 9512073-17B Collected: 12/06/95 13:00:00 
Sample ID: 17 MDAM Matrix: WATER 

_..r:RST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
':_; ANAL 
,_·.~.-:·' 

VOLATILES /SW846 8240B 
Dichloroditluoromethane ND ug/L 10 5.0 12/11/95 WMSVOA370 
Chloromethane ND ug/L 5.0 5.0 12111/95 WMSVOA370 
lodomethane ND ug/L 5.0 5.0 12/11195 WMSVOA370 
Acetone ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Bromomethane ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Vinyl Chloride ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Chloroethane ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Trichlorotluoromethane ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Freon 113 ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Carbon Disulfide ND ug/L 5.0 5.0 12/ll/95 WMSVOA370 
Acrolein ND ug/L 20 5.0 12/11/95 WMSVOA370 
Methylene Chloride ND ug/L 10 5.0 12/11/95 WMSVOA370 
1.1-Dichloroethene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
1,1-Dichloroethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Acrylonitrile ND ug/L 20 5.0 12/11/95 WMSVOA370 
trans-1.2-Dichloroethene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Chloroform ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
1,2-Dichloroethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Vinyl Acetate ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
cis-1,2-Dichloroethene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
2-Butanone (MEK) ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
1 ,1,1-Trichloroethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Carbon Tetrachloride ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Bromodichloromethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
1.2-Dich1oropropane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Dibromomethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
trans-1,3-Dichloropropene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Trichloroethene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Chlorodibromomethane ND ug/L 1.0 5.0 12111/95 WMSVOA370 
Ethyl Methacrylate ND ug/L 5.0 5.0 12/11/95 WMSVOA370 

If' 'hloroethylvinyl Ether ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
2-Trichloroethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 

:nzene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
.s-1,3-Dichloropropene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 

Bromoform ND ug/L 1.0 5.0 12/ll/95 WMSVOA370 
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\. JID:9512073-17B Collected: 12/06/95 13:00:00 «· S'ample ID: 1 7 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES /SW846 8240B 
4-Methyi-2-Pentanone (MIBK) ND ug/L 5.0 5.0 12111/95 WMSVOA370 T etrachloroethene ND ug/L 1.0 5.0 12111/95 WMSVOA370 1.1.2.2-Tetrachloroethane ND ug/L 1.0 5.0 12111195 WMSVOA370 1.2-Dibromoethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 2-Hexanone (MBK) ND ug/L 5.0 5.0 12/11195 WMSVOA370 1,1.1.2-Tetrachloroethane ND ug/L 1.0 5.0 12111195 WMSVOA370 Toluene ND ug/L 1.0 5.0 12/11195 WMSVOA370 Chlorobenzene ND ug/L 1.0 5.0 12/11195 WMSVOA370 Ethyl benzene ND ug/L !.0 5.0 12111195 WMSVOA370 1.4-Dichloro-2-Butene ND ug/L 10 5.0 12/11195 WMSVOA370 Stvrene ND ug/L 1.0 5.0 12111195 WMSVOA370 PiM Xylene ND ug/L 2.0 5.0 12111195 WMSVOA370 0-Xylene ND ug/L 1.0 5.0 12/11195 WMSVOA370 1.2.3-Trichloropropane ND ug/L !.0 5.0 12111195 WMSVOA370 Methyl-ten Butyl Ether ND ug/L 1.0 5.0 12111/95 WMSVOA370 1.2-Dichlorobenzene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 1.3-Dichlorobenzene ND ug/L 1.0 5.0 12/11195 WMSVOA370 1.4-Dichlorobenzene ND ug/L 1.0 5.0 12111/95 WMSVOA370 

Lab ID: 9512073 -18A Collected: 12/06/95 13:00:00 Sample ID: 18 MDAM Matrix: WATER 
..,Jf . .,·-' 

;:.T / METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

ICP DIG/SW 846 3005 12/08/95 N/A METALS by ICP/SW846 6010 
ND 0.020 

Silver, Ag mg/L 2.0 12113/95 Wlll4 Aluminum. AI 46.0 mg/L 0.50 2.0 12113/95 Wll14 Arsenic. As !.50 mg/L 0.030 2.0 12/13/95 Wll14 Boron. B 0.23 mg/L 0.10 2.0 12/13/95 Wll14 Barium. Ba 36.0 mg/L 0.010 2.0 12/13/95 Wll14 Beryllium. Be 0.0009 mg/L 0.00040 2.0 12113/95 Wll14 Calcium. Ca 1090E mg!L 0.20 2.0 12/13/95 Wll14 Cadmium. Cd ND mg/L 0.0030 2.0 12/13/95 Wll14 Cobalt. Co ND mg/L 0.010 2.0 12/13/95 Wll14 Chromium, Cr 0.07 mg/L 0.020 2.0 12113/95 Wll14 Copper. Cu 0.13 mg/L 0.020 2.0 12113/95 Wll14 Iron, Fe 2.6 mg/L 0.20 2.0 12/13/95 Wll14 Potassium. K 58.6 mg/L 0.10 2.0 12/13/95 Wll14 Magnesium, Mg 15.0 mg/L 0.10 2.0 12/13/95 WII14 Manganese. Mn 0.156 mg/L 0.0030 2.0 12113/95 WII14 Sodium. Na 774 mg/L 0.20 2.0 12113/95 Wll14 Nickel. Ni 0.02 mg/L 0.010 2.0 12/13/95 Wll14 Lead, Pb 0.19 mg/L 0.030 2.0 12113/95 Wll14 Antimony. Sb ND mg/L 0.030 2.0 12/13/95 Wl114 Selenium. Se ND mg/L 0.050 2.0 12/13/95 Wll14 Vanadium, V 0.015 mg/L 0.0030 2.0 12/13/95 WI114 Zinc, Zn ND mg/L 0.10 2.0 12/13/95 Wll14 pH/EPA 150.1 
pH Units 0.10 1.0 12/07/95 WPH344 

pH 8.5 

·" 
·,,.,, 
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'''·· ·"""" .o ID: 9 512 o 7 3 - 18 B Collected: 12/06/95 13:00:00 
Sample ID: 18 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES /SW846 8240B 
Dichlorodifluoromethane NO ug/L 10 5.0 12/11195 WMSVOA370 
Chloromethane NO ug/L 5.0 5.0 12/11/95 WMSVOA370 
lodomethane NO ug/L 5.0 5.0 12/ll/95 WMSVOA370 
Acetone NO ug/L 5.0 5.0 12111/95 WMSVOA370 
Bromo methane NO ug/L 5.0 5.0 12/11195 WMSVOA370 
Vinyl Chloride ND ug/L 5.0 5.0 12/11195 WMSVOA370 
Chloroethane ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Trichlorotluoromethane ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Freon 113 NO ug/L 5.0 5.0 12/11/95 WMSVOA370 
Carbon Disulfide ND ug/L 5.0 5.0 12/11195 WMSVOA370 
Acrolein ND ug/L 20 5.0 12/11195 WMSVOA370 
Methylene Chloride ND ug/L 10 5.0 12/11/95 WMSVOA370 
1.1-Dichloroethene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
1.1-Dichloroethane NO ug/L 1.0 5.0 12111/95 WMSVOA370 
Acrylonitrile NO ug/L 20 5.0 12/ll/95 WMSVOA370 
trans-1,2-Dichloroethene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Chloroform NO ug/L 1.0 5.0 12/11195 WMSVOA370 
1.2-Dichloroethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Vinyl Acetate ND ug/L 5.0 5.0 12111195 WMSVOA370 
cis-1.2-Dichloroethene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
2-Butanone (MEK) NO ug/L 5.0 5.0 12/11/95 WMSVOA370 
1 .I, 1-Trichloroethane NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
Carbon Tetrachloride ND ug/L 1.0 5.0 12/11/95 WMSVOA370 

_ _.-·"'modichloromethane ND ug/L 1.0 5.0 12/11195 WMSVOA370 
';~tDichloropropane ND ug/L 1.0 5.0 12/11195 WMSVOA370 

'\,, J'1romomethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
•.• ms-1,3-Dichloropropene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Trichloroethene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Chlorodibromomethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Ethyl Methacrylate ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
2-Chloroethylvinyl Ether ND ug/L 5.0 5.0 12111/95 WMSVOA370 
1 . 1 .2-Trichloroethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Benzene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
cis-1,3-Dichloropropene ND ug/L 1.0 5.0 12/11195 WMSVOA370 
Bromoform ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
4-Methyi-2-Pentanone (MIBK) ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Tetrachloroethene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
1.1.2,2-Tetrachloroethane NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
1.2-Dibromoethane NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
2-Hexanone (MBK) NO ug/L 5.0 5.0 12/11/95 WMSVOA370 
1,1.1 ,2-Tetrachloroethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Toluene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
Chlorobenzene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
Ethylbenzene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
1,4-Dichloro-2-Butene ND ug/L 10 5.0 12/11/95 WMSVOA370 
Styrene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
P/M Xylene NO ug/L 2.0 5.0 12/11/95 WMSVOA370 
0-Xylene NO ug/L 1.0 5.0 12/11195 WMSVOA370 
1 ,2 ,3-Trichloropropane ND ug/L 1.0 5.0 12111/95 WMSVOA370 
Methyl-ten Butyl Ether NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
1.2-Dichlorobenzene ND ug/L 1.0 5.0 12/11195 WMSVOA370 
1.3-Dichlorobenzene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
1,4-Dichlorobenzene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
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_ ID: 9512 073 -19A Collected: 12/06/95 13:00:00 
Sample ID: 19 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

ICP DIG/SW 846 3005 12/08/95 N/A 
METALS by ICP/SW846 6010 

Silver. Ag ND mg/L 0.020 4.0 12/13/95 WI!I4 
Aluminum. AI 12.1 mg/L 0.50 4.0 12113/95 WII14 
Arsenic. As ND mg/L 0.030 4.0 12113/95 WIII4 
Boron. B 21.0 mg/L 0.10 4.0 12/13/95 WIII4 
Barium. Ba 0.28 mg/L 0.010 4.0 12113/95 WI114 
Beryllium. Be ND mg/L 0.00040 4.0 12/13/95 WI114 
Calcium. Ca 95.7 mg/L 0.20 4.0 12/13/95 WII14 
Cadmium, Cd ND mg/L 0.0030 4.0 12/13/95 WII14 
Cobalt, Co ND mg/L 0.010 4.0 12/13/95 WII14 
Chromium. Cr ND mg/L 0.020 4.0 12/13/95 Wll14 
Copper. Cu 0.06 mg/L 0.020 4.0 12/13/95 WI114 
Iron. Fe 2.5 mg/L 0.20 4.0 12/13/95 Wll14 
Potassium, K 356 mg/L 0.10 4.0 12/13/95 WI114 
Magnesium. Mg 83.8 mg/L 0.10 4.0 12/13/95 WI114 
Manganese, Mn 0.264 mg/L 0.0030 4.0 12/13/95 Wlll4 
Sodium. Na 183 mg/L 0.20 4.0 12113/95 Wll14 
Nickel, Ni ND mg/L 0.010 4.0 12/13/95 Wll14 
Lead. Pb 0.65 mg/L 0.030 4.0 12/13/95 Wll14 
Antimony. Sb ND mg/L 0.030 4.0 12113/95 Wll14 
Selenium, Se ND mg/L 0.050 4.0 12/13/95 Wll14 
Vanadium, V ND mg/L 0.0030 4.0 12/13/95 WII14 
Zinc. Zn 2.0 mg/L 0.10 4.0 12/13/95 WI114 

.J1!11EP A 150 .1 
' ' ~' .... 

7.3 pH Units 0.10 1.0 12/07/95 WPH344 t' .~ 

,·..,.. 

Lab ID: 9 512 0 7 3 - 19 B Collected: 12106/95 13:00:00 
Sample ID: 19 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLATILES /SW846 82408 
Dichloroditluoromethane ND ug/L 10 5.0 12/11/95 WMSVOA370 
Chloromethane ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Iodomethane ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Acetone ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Bromomethane ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Vinyl Chloride ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Chloroethane ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Trichlorotluoromethane ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Freon 113 ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
Carbon Disulfide ND ug/L 5.0 5.0 12/ll/95 WMSVOA370 
Acrolein ND ug/L 20 5.0 12/11/95 WMSVOA370 
Methylene Chloride ND ug/L 10 5.0 12/11/95 WMSVOA370 
1.1-Dichloroethene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
1.1-Dichloroethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Aery lonitri1e ND ug/L 20 5.0 12/11/95 WMSVOA370 
trans-1,2-Dichloroethene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Chloroform ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
1,2-Dichloroethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
Vinyl Acetate ND ug/L 5.0 5.0 12/11/95 WMSVOA370 
cis-1,2-Dichloroethene ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
2-Butanone (MEK) ND ug/L 5.0 5.0 12/11/95 WMSVOA370 

r 1-Trichloroethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
.on Tetrachloride ND ug/L 1.0 5.0 12/11/95 WMSVOA370 

vmodich1oromethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
,2-Dichloropropane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 

Dibromomethane ND ug/L 1.0 5.0 12/11/95 WMSVOA370 
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' ,ID:9512073-19B Collected: 12/06/95 13:00:00 
"'kSample ID: 19 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES /SW846 8240B 
trans-1.3-0ich1oropropene NO ug/L 1.0 5.0 12/11195 WMSVOA370 
Trichloroethene NO ug/L 1.0 5.0 12111/95 WMSVOA370 
Ch1orodibromomethane NO ug/L 1.0 5.0 12/11195 WMSVOA370 
Ethyl Methacrylate NO ug/L 5.0 5.0 12/11195 WMSVOA370 
2-Chloroethylvinyl Ether NO ug/L 5.0 5.0 12/11195 WMSVOA370 
1.1.2-Trichloroethane NO ug/L 1.0 5.0 12/11195 WMSVOA370 
Benzene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
c is-1.3-0ichloropropene NO ug/L 1.0 5.0 12/11195 WMSVOA370 
Bromoform NO ug/L 1.0 5.0 12/11195 WMS\"OA370 
4-Methy1-2-Pent.anone (MIBK) NO ug/L 5.0 5.0 12/11/95 WMSVOA370 
Tetrachloroethene NO ug/L 1.0 5.0. 12/11195 WMSVOA370 
1.1.2.2-Tetrachloroethane NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
1.2-0ibromoethane NO ug/L 1.0 5.0 12/11195 WMSVOA370 
2-Hex.anone (MBK) NO ug/L 5.0 5.0 12/11/95 WMSVOA370 
1.1.1.2-Tetrachloroethane NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
Toluene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
Chlorobenzene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
Ethyl benzene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
1.4-0ichloro-2-Butene NO ug/L 10 5.0 12/11/95 WMSVOA370 
Styrene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
P/M Xylene NO ug/L 2.0 5.0 12/11/95 WMSVOA370 
0-Xylene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
I ,2,3-Trichloropropane NO ug/L 1.0 5.0 12/11/95 WMSVOA370 

,........\1ethyl-ten Butyl Ether NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
.• l)ichlorobenzene NO ug/L 1.0 5.0 12/11195 WMSVOA370 

.·>:Dichlorobenzene NO ug/L 1.0 5.0 12111/95 WMSVOA370 
• :4-0ichlorobenzene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 

LabiD:9512073-20A Collected: 12106195 13:00:00 
Sample ID: 2 o MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

ICP DIG/SW 846 3005 12/08/95 NIA 
METALS by ICP/SW846 6010 

Silver, Ag NO mg/L 0.020 4.0 12/13/95 Wll14 
Aluminum, AI 17.6 mg/L 0.50 4.0 12/13/95 Wll14 
Arsenic. As 0.60 mg/L 0.030 4.0 12/13/95 Wll14 
Boron, B 0.27 mg/L 0.10 4.0 12/13/95 Wll14 
Barium. Ba 14.0 mg/L 0.010 4.0 12113/95 Wll14 
Beryllium, Be NO mg/L 0.00040 4.0 12/13/95 Wlll4 
Calcium, Ca 378 mg/L 0.20 4.0 12/13/95 Wll14 
Cadmium, Cd NO mg!L 0.0030 4.0 12/13/95 Wll14 
Cobalt, Co NO mg/L 0.010 4.0 12/13/95 Wll14 
Chromium, Cr NO mg/L 0.020 4.0 12/13/95 Wll14 
Copper, Cu 0.13 mg/L 0.020 4.0 12/13/95 Wll14 
Iron. Fe 1.5 mg/L 0.20 4.0 12/13/95 Wll14 
Potassium, K 12.8 mg/L 0.10 4.0 12/13/95 Wll14 
Magnesium, Mg 11.7 mg/L 0.10 4.0 12/13/95 Wll14 
Manganese. Mn 0.069 mg/L 0.0030 4.0 12/13/95 Wll14 
Sodium, Na 324 mg/L 0.20 4.0 12/13/95 Wll14 
Nickel, Ni NO mg/L 0.010 4.0 12/13/95 Wll14 
Lead, Pb 0.12 mg/L 0.030 4.0 12/13/95 Wll14 ,.. ·imony, Sb NO mg/L 0.030 4.0 12/13/95 Wll14 

nium, Se NO mg/L 0.050 4.0 12/13/95 Wll14 

' .nadium. V NO mg/L 0.0030 4.0 12/13/95 WI114 
.nc, Zn NO mg/L 0.10 4.0 12/13/95 Wll14 

pH/EPA 150.1 
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~, )' 
.a> ID: 9512073-20A Collected: 12106195 13:00:00 

Sample ID: 2 o MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

pH/EPA 150.1 
pH 8.3 pH Units 0.10 1.0 12/07/95 WPH344 

LabiD:9512073-20B Collected: 12106195 13:00:00 
Sample ID: 2 o MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES /SW846 82408 
Dichloroditluoromethane ND ug/L 10 5.0 12111195 WMSVOA370 
Chloromethane NO ug/L 5.0 5.0 12/11/95 WMSVOA370 
lodomethane NO ug/L 5.0 5.0 12/11195 WMSVOA370 
Acetone ND ug/L 5.0 5.0 12/11195 WMSVOA370 
Bromomethane NO ug/L 5.0 5.0 12/11/95 WMSVOA370 
Vinyl Chloride NO ug/L 5.0 5.0 12/11/95 WMSVOA370 
Ch1oroethane NO ug/L 5.0 5.0 12/11195 WMSVOA370 
Trichlorotluoromethane NO ug/L 5.0 5.0 12/11195 WMSVOA370 
Freon 113 NO ug/L 5.0 5.0 12/11/95 WMSVOA370 
Carbon Disulfide NO ug/L 5.0 5.0 12/11/95 WMSVOA370 

~t:rolein NO ug/L 20 5.0 12/11/95 WMSVOA370 
" ,~{~ylene Chloride NO ug/L 10 5.0 12/11/95 WMSVOA370 

:~~Dich1oroethene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
'··;-Dichloroethane NO ug!L 1.0 5.0 12/11/95 WMSVOA370 

Acrylonitrile NO ug/L 20 5.0 12/11/95 WMSVOA370 
trans-1.2-Dichloroethene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
Chloroform NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
1.2-Dichloroethane NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
Vinyl Acetate NO ug/L 5.0 5.0 12/11/95 WMSVOA370 
cis-1.2-Dichloroethene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
2-Butanone (MEK) NO ug/L 5.0 5.0 12/11/95 WMSVOA370 
1.1.1-Trichloroethane NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
Carbon Tetrachloride NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
Bromodichloromethane NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
1.2-Dichloropropane NO ug/L 1.0 5.0 12111/95 WMSVOA370 
Dibromomethane NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
trans-1.3-Dichloropropene NO ug/L 1.0 5.0 12/11195 WMSVOA370 
Trichloroethene NO ug/L 1.0 5.0 12/11195 WMSVOA370 
Chlorodibromomethane NO ug/L 1.0 5.0 12/11195 WMSVOA370 
Ethyl Methacrylate NO ug/L 5.0 5.0 12/11/95 WMSVOA370 
2-Chloroethylvinyl Ether NO ug/L 5.0 5.0 12/11195 WMSVOA370 
1, 1.2-Trichloroethane NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
Benzene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
cis-! ,3-Dichloropropene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
Bromoform NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
4-Methyi-2-Pentanone (MffiK) NO ug/L 5.0 5.0 12/11/95 WMSVOA370 
Tetrachloroethene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
1,1 ,2,2-Tetrachloroethane NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
1 ,2-Dibromoethane NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
2-Hexanone (MBK) NO ug/L 5.0 5.0 12/11/95 WMSVOA370 
1,1, 1,2-Tetrachloroethane NO ug/L 1.0 5.0 12/11195 WMSVOA370 
Toluene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
Chlorobenzene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
Ethylbenzene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 

IfF 1 4-Dichloro-2-Butene NO ug/L 10 5.0 12/11/95 WMSVOA370 
ene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 

t Xylene NO ug!L 2.0 5.0 12/11/95 WMSVOA370 
Xylene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 

,2.3-Trichloropropane NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
Methyl-ten Butyl Ether NO ug/L 1.0 5.0 12/11/95 WMSVOA370 
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,fD:9512073-20B Collected: 12/06/95 13:00:00 

"-dample ID: 2 o MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES !SW846 82408 
1.2-Dichlorobenzene ND ug/L 1.0 5.0 12/ll/95 WMSVOA370 
1.3-Dichlorobenzene ND ug/L 1.0 5.0 12/11195 WMSVOA370 
1.4-Dichlorobenzene NO ug/L 1.0 5.0 12/11/95 WMSVOA370 

LabiD:9512073-21A Collected: 12/06/95 13:00:00 
Sample ID: 21 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

ICP DIG/SW 846 3005 12/08/95 N/A 
METALS by ICP/SW846 6010 

Silver, AI! ND mg/L 0.020 4.0 12/13/95 Wll14 
Aluminum. AI 8.6 mg/L 0.50 4.0 12/13/95 Wll14 
Arsenic. As ND mg/L 0.030 4.0 12/13/95 Wll14 
Boron. B 10.7 mg/L 0.10 4.0 12/13/95 Wlll4 
Barium. Ba ND mg/L 0.010 4.0 12/13/95 Wll14 
Beryllium. Be ND mg/L 0.00040 4.0 12/13/95 Wll14 
Calcium. Ca 5.1 mg/L 0.20 4.0 12/13/95 Wll14 
Cadmium. Cd ND mg/L 0.0030 4.0 12/13/95 Wll14 
;:- ... bait. Co ND mg/L 0.010 4.0 12/13/95 Wll14 

/""' - ·~·Jmium Cr 0.10 mg/L 0.020 4.0 12/13/95 Wll14 . . 
~~pper. Cu 0.08 mg/L 0.020 4.0 12/13/95 Wll14 

1ron. Fe 2.2 mg/L 0.20 4.0 12/13/95 Wll14 
Potassium. K 1.9 mg/L 0.10 4.0 12/13/95 Wll14 
Magnesium. Mg 0.5 mg/L 0.10 4.0 12/13/95 Wll14 
Manganese, Mn 0.061 mg/L 0.0030 4.0 12/13/95 Wll14 
Sodium. Na 80.1 mg/L 0.20 4.0 12/13/95 Wll14 
Nickel, Ni ND mg/L 0.010 4.0 12/13/95 Wll14 
Lead. Pb 0.64 mg/L 0.030 4.0 12/13/95 Wlll4 
Antimony, Sb ND mg/L 0.030 4.0 12/13/95 Wll14 
Selenium. Se ND mg/L 0.050 4.0 12/13/95 Wll14 
Vanadium, V 0.014 mg/L 0.0030 4.0 12/13/95 Wll14 
Zinc, Zn ND mg!L 0.10 4.0 12/13/95 Wll14 

pH/EPA 150.1 
pH 4.4 pH Units 0.10 1.0 12/07/95 WPH345 

Lab ID: 9512073-21B Collected: 12106195 13:00:00 
Sample ID: 21 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLATILES /SW846 82408 
Dichlorodifluoromethane ND ug/L 10 5.0 12/12/95 WMSVOA371 
Chloromethane ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
lodomethane ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
Acetone ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
Bromomethane ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
Vinyl Chloride ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
"I] loroethane ND ug/L 5.0 5.0 12/12/95 WMSVOA371 

I' · hlorotluoromethane ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
.m 113 ND ug/L 5.0 5.0 12/12/95 WMSVOA371 

\ 1rbon Disulfide ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
t'\crolein ND ug/L 20 5.0 12112/95 WMSVOA371 
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' -AoiD:9512073-21B Collected: 12/06/95 13:00:00 
Sample ID: 2 1 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLATILES /SW846 82408 
Methylene Chloride ND ug/L 10 5.0 12/12/95 WMSVOA371 
1.1-Dichloroethene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
1.1-Dichloroethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
Acrylonitrile ND ug/L 20 5.0 12/12/95 WMSVOA371 
trans-1.2-Dichloroethene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
Chloroform ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
1.2-Dichloroethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
Vinyl Acetate ND ug!L 5.0 5.0 12/12/95 WMSVOA371 
cis-1.2-Dichloroethene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
2-Butanone (MEK) ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
1.1.1-Trichloroethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
Carbon Tetrachloride ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
Bromodichloromethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
1.2-Dichloropropane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
Dibromomethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
trans-! ,3-Dichloropropene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
Trich1oroethene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
Chlorodibromomethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
Ethyl Methacrylate ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
2-Chloroethylvinyl Ether ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
1.1.2-Trichloroethane ND ug/L 1.0 5.0 12112/95 WMSVOA371 
Benzene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
cis-1 ,3-Dichloropropene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
·"'-•·:-moform ND ug/L 1.0 5.0 12/12/95 WMSVOA371 

··,·<,:ethyi-2-Pentanone (MffiK) ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
.. _. .. ::.::rachloroethene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 

1, 1 ,2 .2-Tetrachloroethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
1,2-Dibromoethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
2-Hexanone (MBK) ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
1.1.1,2-Tetrachloroethane ND ug/L 1.0 5.0 12/12/95 WMSV0.'\371 
Toluene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
Chlorobenzene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
Ethylbenzene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
1.4-Dichloro-2-Butene ND ug/L 10 5.0 12/12/95 WMSVOA371 
Styrene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
P/M Xylene ND ug/L 2.0 5.0 12/12/95 WMSVOA371 
0-Xylene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
1.2 ,3-Trichloropropane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
Methyl-tert Butyl Ether ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
1.2-Dichlorobenzene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
1.3-Dichlorobenzene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
1 A-Dichlorobenzene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 

Lab ID: 9512073-22A Collected: 12/06/95 13:00:00 
Sample ID: 2 2 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

CANCELLED SAMPLE N/A N!A 
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I"'" 

ID:9512073-22B Collected: 12/06/95 13:00:00 
''•,:::rample ID: 2 2 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES /SW846 82408 
Dichloroditluoromethane ND ug/L 10 5.0 12/12/95 WMSVOA371 
Chloromethane ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
Iodomethane ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
Acetone 31 ug/L 5.0 5.0 12/12/95 WMSVOA371 
Bromo methane ND ug/L 5.0 5.0 12/12/95 WMSVOA37l 
Vinvl Chloride ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
Chloroethane ND ug/L 5.0 5.0 12112195 WMSVOA371 
Trichlorotluoromethane ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
Freon 113 ND ug/L 5.0 5.0 12/12/95 WMSVOA37l 
Carbon Disulfide ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
Acrolein ND ug/L 20 5.0 12/12/95 WMSVOA371 
Methylene Chloride ND ug/L 10 5.0 12/12/95 WMSVOA371 
1.1-Dichloroethene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
1.1-Dichloroethane ND ug/L 1.0 5.0 12/12/95 WMSVOA37l 
Acrylonitrile ND ug/L 20 5.0 12/12/95 WMSVOA371 
trans-1.2-Dichloroethene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
Chloroform ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
1.2-Dichloroethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
Vinyl Acetate ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
cis-1.2-Dichloroethene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
2-Butanone (MEK) ND ug/1;- 5.0 5.0 12/12/95 WMSVOA371 
1.1,1-Trichloroethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
Carbon Tetrachloride ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
Promodichloromethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
~ ':;Pichloropropane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 

.omomethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
..• >15-1,3-Dichloropropene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 

Trichloroethene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
Chlorodibromomethane ND ug/L r.o 5.0 12/12/95 WMSVOA371 
Ethyl Methacrylate ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
2-Chloroethylvinyl Ether ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
1.1.2-Trichloroethane ND ug!L 1.0 5.0 12/12/95 WMSVOA371 
Benzene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
cis-1.3-Dichloropropene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
Bromoform ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
4-Methyi-2-Pentanone (MIBK) ND ug/L 5.0 5.0 12/12/95 WMSVOA371 · 
Tetrachloroethene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
1.1.2.2-Tetrachloroethane ND ug/L 1.0 5.0 12112/95 WMSVOA371 
1,2-Dibromoethane ND ug!L 1.0 5.0 12/12/95 WMSVOA371 
2-Hexanone (MBK) ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
1,1,1,2-Tetrachloroethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
Toluene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
Chlorobenzene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
Ethyl benzene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
1.4-Dichloro-2-Butene ND ug/L 10 5.0 12/12/95 WMSVOA371 
Styrene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
P/M Xylene ND ug/L 2.0 5.0 12/12/95 WMSVOA371 
0-Xylene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
1.2,3-Trichloropropane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
Methyl-tert Butyl Ether ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
1.2-Dichlorobenzene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
1.3-Dichlorobenzene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
1.4-Dichlorobenzene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
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1/l!"' J ID: 9512073 -22C Collected: 12/06/95 13:00:00 

{ 

nple ID: 22 MDAM Matrix: WATER '\ 'k'~ ,,.,· 

TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

pH/EPA 150.1 
pH 9.6 pH Units 0.10 1.0 12/07/95 WPH345 

LabiD: 9512073-23A Collected: 12/06/95 13:00:00 Sample ID: 2 3 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

ICP DIG/SW 846 3005 12/08/95 NIA METALS by ICP/SW846 6010 
Silver. Ag ND mg/L 0.020 2.0 12/13/95 WI114 Aluminum. AI ND mg/L 0.50 2.0 12/13/95 WII14 Arsenic, As 0.07 mg/L 0.030 2.0 12/13/95 WII14 Boron, B 0.17 mg/L 0.10 2.0 12/13/95 WIII4 Barium, Ba 0.86 mg/L 0.010 2.0 12/13/95 WII14 Beryllium, Be ND mg/L 0.00040 2.0 12/13/95 WII14 Calcium, Ca 14.6 mg/L 0.20 2.0 12/13/95 WII14 Cadmium. Cd ND mg/L 0.0030 2.0 12/13/95 WII14 Cobalt, Co ND mg/L 0.0!0 2.0 12/13/95 WII14 Chromium, Cr ND mg/L 0.020 2.0 12/13/95 WIII4 "lper, Cu 0.02 mg/L 0.020 2.0 12/13/95 WI!14 ,..., 1, Fe ND mg/L 0.20 2.0 12113/95 WI!14 ., .,ssium, K 5.8 mg/L 0.!0 2.0 12113195 WI!I4 .-'..nesium, Mg 0.6 mg/L 0.10 2.0 12/13/95 WI!14 '· .VJ.anganese, Mn 0.022 mg/L 0.0030 2.0 12/13/95 WI!I4 Sodium. Na 46.8 mg/L 0.20 2.0 12/13/95 WI!I4 Nickel, Ni ND mg/L 0.0!0 2.0 12/13/95 WI!I4 Lead, Pb ND mg/L 0.030 2.0 12/13/95 WI!I4 Antimony, Sb ND mg/L 0.030 2.0 12/13/95 WI!14 Selenium. Se ND mg/L 0.050 2.0 12/13/95 WI!I4 Vanadium, V ND mg/L 0.0030 2.0 12/13/95 WI!I4 Zinc. Zn ND mg/L 0.10 2.0 12/13/95 WI!14 pH/EPA 150.1 

pH 8.2 pH Units 0.10 1.0 12/07/95 WPH345 

Lab ID: 9 512 0 7 3 - 2 3 B Collected: 12/06/95 13:00:00 Sample ID: 2 3 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLATILES /SW846 8240B 
Dichlorodifluoromethane ND ug/L 10 5.0 12/12/95 WMSVOA371 Chloromethane ND ug/L 5.0 5.0 12/12/95 WMSVOA371 Iodomethane ND ug/L 5.0 5.0 12/12/95 WMSVOA371 Acetone ND ug/L 5.0 5.0 12/12/95 WMSVOA371 Bromomethane ND ug/L 5.0 5.0 12/12/95 WMSVOA371 Vinyl Chloride ND ug/L 5.0 5.0 12/12/95 WMSVOA371 Chloroethane ND ug/L 5.0 5.0 12/12/95 WMSVOA371 Trichlorofluoromethane ND ug/L 5.0 5.0 12/12/95 WMSVOA371 ~on 113 ND ug/L 5.0 5.0 12/12/95 WMSVOA371 ,bon Disulfide ND ug/L 5.0 5.0 12/12/95 WMSVOA371 1ein ND ug/L 20 5.0 12/12/95 WMSVOA371 ·· lene Chloride ND ug/L 10 5.0 12/12/95 WMSVOA371 Jich1oroethene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 



"" Page: 3l 
, .il ID: 9512073 -23B Collected: 12/06/95 13:00:00 '"'Sample ID: 2 3 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES /SW846 8240B 
1.1-0ichloroethane NO ug/L 1.0 5.0 12112195 WMSVOA371 Acrylonitrile NO ug/L 20 5.0 12112/95 WMSVOA371 trans-1.2-0ichloroethene NO ug/L 1.0 5.0 12/12/95 WMSVOA37! Chloroform NO ug/L 1.0 5.0 12/12/95 WMSVOA37! 1.2-0ichloroethane NO ug/L 1.0 5.0 12/12/95 WMSVOA371 Vinyl Acetate NO ug/L 5.0 5.0 12/12/95 WMSVOA371 cis-1.2-0ichloroethene NO ug/L 1.0 5.0 12/12/95 WMSVOA371 2-Butanone (MEK) NO ug/L 5.0 5.0 12/12/95 WMSVOA371 1.1.1-Trichloroethane NO ug/L 1.0 5.0 12/12/95 WMSVOA371 Carbon Tetrachloride NO ug/L 1.0 5.0 12/12/95 WMSVOA371 Bromodichloromethane NO ug/L 1.0 5.0 12/12/95 WMSVOA371 1.2-0ichloropropane NO ug/L 1.0 5.0 12/12/95 WMSVOA371 Oibromomethane NO ug/L 1.0 5.0 12/12/95 WMSVOA371 trans-1.3-Oichloropropene NO ug/L 1.0 5.0 12/12/95 WMSVOA371 Trichloroethene NO ug/L 1.0 5.0 12112/95 WMSVOA371 Chlorodibromomethane NO ug/L 1.0 5.0 12112195 WMSVOA371 Ethyl Methacrylate NO ug/L 5.0 5.0 12112195 WMSVOA371 2-Chloroethylvinyl Ether NO ug/L 5.0 5.0 12112195 WMSVOA371 1,1 .2-Trichloroethane NO ug/L 1.0 5.0 12112195 WMSVOA371 Benzene NO ug/L 1.0 5.0 12112195 WMSVOA371 cis-1.3-0ichloropropene NO ug/L 1.0 5.0 12112195 WMSVOA371 Bromoform NO ug/L 1.0 5.0 12112195 WMSVOA371 4-Methyl-2-Pentanone (MffiK) NO ug/L 5.0 5.0 12112195 WMSVOA371 llfiiTAuachloroethene NO ug/L 1.0 5.0 12112195 WMSVOA371 · ;\'!,2-Tetrachloroethane NO ug/L 1.0 5.0 12112195 WMSVOA371 jj,'Dibromoethane NO ug/L 1.0 5.0 12112195 WMSVOA371 t.-Hexanone (MBK) NO ug/L 5.0 5.0 12112195 WMSVOA371 1.1.1,2-Tetrachloroethane NO ug/L 1.0 5.0 12112195 WMSVOA371 Toluene NO ug/L 1.0 5.0 12112195 WMSVOA371 Chlorobenzene NO ug/L 1.0 5.0 12112195 WMSVOA371 Ethylbenzene ND ug/L 1.0 5.0 12112195 WMSVOA371 1,4-0ichloro-2-Butene NO ug/L 10 5.0 12112195 WMSVOA371 Styrene ND ug/L 1.0 5.0 12112195 WMSVOA371 P/M Xylene ND ug/L 2.0 5.0 12112195 WMSVOA371 0-Xylene ND ug/L 1.0 5.0 12112195 WMSVOA371 1,2 .3-Trichloropropane NO ug/L 1.0 5.0 12112195 WMSVOA371 Methyl-tert Butyl Ether ND ug/L 1.0 5.0 12112195 WMSVOA371 1,2-0ichlorobenzene ND ug/L 1.0 5.0 12112195 WMSVOA371 1,3-0ichlorobenzene ND ug/L 1.0 5.0 12112195 WMSVOA371 1.4-Dichlorobenzene ND ug/L 1.0 5.0 12112195 WMSVOA371 

Lab ID: 9512073 -24A Collected: 12/06/95 13:00:00 Sample ID: 2 4 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

ICP DIG/SW 846 3005 12108195 NIA METALS by ICP/SW846 6010 

2.0 !2113195 
Silver. Ag ND mg/L 0.020 Wll!4 Aluminum, AI 38.5 mg/L 0.50 2.0 12113195 Wll14 Arsenic, As 1.30 mg/L 0.030 2.0 12113195 Wll!4 Boron, B 0.23 mg/L 0.10 2.0 12113195 Wll14 

;ariurf!-. Ba 23.2 mg/L 0.010 2.0 12113195 Wlll4 lhum, Be ND mg/L 0.00040 2.0 !2113195 Wlll4 · .urn. Ca 738 mg/L 0.20 2.0 12/13/95 Wlll4 .amium, Cd ND mg/L 0.0030 2.0 12/13/95 Wll14 _obalt, Co ND mg/L 0.010 2.0 12113195 Wll!4 Chromium, Cr 0.05 mg/L 0.020 2.0 12113195 Wll14 



Page:32 -
IID:9512073-24A Collected: 12106195 13:00:00 ~ample ID: 2 4 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

METALS by ICP/SW846 6010 
Copper. Cu 0.28 mg/L 0.020 2.0 12113/95 WII14 Iron. Fe 3.8 mg/L 0.20 2.0 12/13/95 WI114 Potassium. K 70.5 mg/L 0.10 2.0 12113/95 Wlll4 Magnesium. Mg 11.7 mg/L 0.10 2.0 12113/95 Wll14 Manganese. Mn 0.321 mg/L 0.0030 2.0 12/13/95 WI114 Sodium. Na 756 mg/L 0.20 2.0 12/13/95 WI114 Nickel. Ni 0.03 mg/L 0.010 2.0 12/13/95 Wll14 Lead. Pb 0.28 mg/L 0.030 2.0 12/13/95 Wlll4 Antimony. Sb ND mg/L . 0 . .()30 2.0 12/13/95 Wll14 Selenium. Se ND mg/L 0.050 2.0 12113/95 Wll14 Vanadium. V 0.015 mg/L 0.0030 2.0 12113/95 Wlll4 Zinc. Zn 0.4 mg/L 0.10 2.0 12/13/95 Wl114 pH/EPA 150.1 
pH 9.3 pH Units 0.10 1.0 12/07/95 WPH345 

Lab ID: 9512073 -24B Collected: 12106195 13:00:00 Sample ID: 2 4 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL ,.,.., .. 

·. "\TILES /SW846 82408 
'· .. : .. '··,.Iorodifluoromethane ND ug/L 10 5.0 12/12/95 WMSVOA371 Chloromethane ND ug/L 5.0 5.0 12/12/95 WMSVOA371 lodomethane ND ug/L 5.0 5.0 12/12/95 WMSVOA371 Acetone ND ug/L 5.0 5.0 12/12/95 WMSVOA371 Bromo methane ND ug/L 5.0 5.0 12/12/95 WMSVOA371 Vinyl Chloride ND ug/L 5.0 5.0 12/12/95 WMSVOA371 Chloroethane ND ug/L 5.0 5.0 12/12/95 WMSVOA371 Trichlorofluoromethane ND ug/L 5.0 5.0 12/12/95 WMSVOA371 Freon 113 ND ug/L 5.0 5.0 12/12/95 WMSVOA371 Carbon Disulfide ND ug/L 5.0 5.0 12112/95 WMSVOA371 Acrolein ND ug/L 20 5.0 12/12/95 WMSVOA371 Methylene Chloride ND ug/L 10 5.0 12/12/95 WMSVOA371 1,1-Dichloroethene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 1.1-Dichloroethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 Acrylonitrile ND ug!L 20 5.0 12/12/95 WMSVOA371 trans-1,2-Dichloroethene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 Chloroform ND ug/L 1.0 5.0 12/12/95 WMSVOA371 1.2-Dichloroethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 Vinyl Acetate ND ug/L 5.0 5.0 12/12/95 WMSVOA371 cis-1.2-Dichloroethene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 2-Butanone (MEK) ND ug/L 5.0 5.0 12/12/95 WMSVOA371 I, I, 1-Trichloroethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 Carbon Tetrachloride ND ug/L 1.0 5.0 12/12/95 WMSVOA371 Bromodichloromethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 1.2-Dichloropropane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 Dibromomethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 trans-1.3-Dichloropropene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 Trichloroethene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 Chlorodibromomethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 Ethyl Methacrylate ND ug/L 5.0 5.0 12/12/95 WMSVOA371 2-Chloroethylvinyl Ether ND ug/L 5.0 5.0 12/12/95 WMSVOA371 I .1 ,2-Trichloroethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 !"""" 1zene ND ug!L 1.0 5.0 12/12/95 WMSVOA371 3-Dichloropropene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 .oform ND ug/L 1.0 5.0 12/12/95 WMSVOA371 ·Methyl-2-Pentanone (MffiK) ND ug/L 5.0 5.0 12/12/95 WMSVOA371 Tetrachloroethene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 



.-
.aJ ID: 9512073 -24B 

Sample ID: 2 4 MDAM 

TEST / METHOD 

VOLATILES /SW846 8240B 
1.1.2.2-Tetrachloroethane 
1.2-Dibromoethane 
2-Hexanone (MBK) 
1.1.1.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
1.4-Dichloro-2-Butene 
Styrene 
P/M Xylene 
0-Xylene 
1.2.3-Trichloropropane 
Methyl-ten Butyl Ether 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 

Lab ID: 9512 073- 25A 
Sample ID: 2 5 MDAM 

r;•'"" 

RESULT 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

RESULT 

Collected: 12 I o 6 I 9 5 13 : o o : o o 
Matrix: WATER 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

LIMIT D F DATE 
ANAL 

1.0 5 .0 12112/95 
1.0 5.0 12112/95 
5.0 5.0 12112/95 
1.0 5.0 12/12/95 
1.0 5.0 12/12/95 
1.0 5.0 12/12/95 
1.0 5.0 12112/95 
10 5.0 12112/95 

1.0 5.0 12/12/95 
2.0 5.0 12112/95 
1.0 5.0 12112/95 
1.0 5.0 12112/95 
1.0 5.0 12/12/95 
1.0 5.0 12/12/95 
1.0 5.0 12/12/95 
1.0 5.0 12/12/95 

Collected: 12/06/95 13: oo: oo 
Matrix: WATER 

UNITS LIMIT D F DATE 
ANAL 

Page:33 

BATCH ID 

WMSVOA371 
WMSVOA371 
WMSVOA371 
WMSVOA371 
WMSVOA371 
WMSVOA371 
WMSVOA371 
WMSVOA371 
WMSVOA371 
WMSVOA371 
WMSVOA371 
WMSVOA371 
WMSVOA371 
WMSVOA371 
WMSVOA371 
WMSVOA371 

BATCH ID 

···-:.._· -----------------------------------------
ICP DIG/SW 846 3005 
METALS by ICP/SW846 6010 

Silver. Ag 
Aluminum, AI 
Arsenic. As 
Boron, B 
Barium, Ba 
Beryllium. Be 
Calcium, Ca 
Cadmium. Cd 
Cobalt. Co 
Chromium, Cr 
Copper, Cu 
Iron, Fe 
Potassium. K 
Magnesium. Mg 
Manganese. Mn 
Sodium. Na 
Nickel. Ni 
Lead, Pb 
Antimony. Sb 
Selenium, Se 
Vanadium, V 
Zinc. Zn 

pH/EPA 150.1 
pH 

12/08/95 

ND 
ND 
ND 

0.07 
0.06 
ND 
8.8 
ND 
ND 
ND 

0.02 
ND 
1.7 
1.0 

0.014 
22.2 
ND 

0.04 
ND 
ND 
ND 
0.2 

8.2 

N/A 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

pH Units 

0.020 2.0 
0.50 2.0 

0.030 2.0 
0.10 2.0 

0.010 2.0 
0.00040 2.0 

0.20 2.0 
0.0030 2.0 

0.010 2.0 
0.020 2.0 
0.020 2.0 

0.20 2.0 
0.10 2.0 
0.10 2.0 

0.0030 2.0 
0.20 2.0 

0.010 2.0 
0.030 2.0 
0.030 2.0 
0.050 2.0 

0.0030 2.0 
0.10 2.0 

0.10 1.0 

12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12/13/95 
12113/95 

12/07/95 

Wll14 
Wll14 
Wll14 
Wll14 
Wll14 
Wll14 
Wlll4 
Wll14 
Wll14 
Wll14 
Wll14 
WII14 
Wlll4 
Wlll4 
Wlll4 
Wlll4 
Wll14 
Wll14 
Wll14 
Wll14 
Wll14 
Wll14 

WPH345 
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, . ID: 9512073-25B Collected: 12/06/95 13:00:00 
"""""lli;,' 

Sample ID: 2 5 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES /SW846 8240B 
Dichloroditluoromethane ND ug/L 10 5.0 12/12/95 WMSVOA371 
Chlorometh ... ne ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
Iodomethane ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
Acetone ND ug/L 5.0 5.0 12112/95 WMSVOA371 
Bromomethane ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
Vinyl Chloride ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
Chloroethane ND ug/L 5.0 5.0 12112/95 WMSVOA371 
Trichlorofluoromethane ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
Freon 113 ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
Carbon Disulfide ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
Acrolein ND ug/L 20 5.0 12/12/95 WMSVOA371 
Methylene Chloride ND ug/L 10 5.0 12/12/95 WMSVOA371 
1.1-Dichloroethene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
1.1-Dichloroethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
Acrylonitrile ND ug/L 20 5.0 12/12/95 WMSVOA371 
trans- I ,2-Dichloroethene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
Chloroform ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
1.2-Dichloroethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
Vinyl Acetate ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
cis-1.2-Dichloroethene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
2-Butanone (MEK) ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
1.1.1-Trichloroethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
Carbon Tetrachloride ND ug/L 1.0 5.0 12/12/95 WMSVOA371 

~l~modichloromethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
' '·"'.'T)ichloropropane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 

:cc<.·:·omomethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
" .. 'c1ris-1 ,3-Dichloropropene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 

Trichloroethene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
Chlorodibromomethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
Ethyl Methacrylate ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
2-Chloroethylvinyl Ether ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
1.1.2-Trichloroethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
Benzene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
cis-1.3-Dichloropropene ND ug/L 1.0 5.0 12112/95 WMSVOA371 
Bromoform ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
4-Methyi-2-Pentanone (MIBK) ND ug!L 5.0 5.0 12/12/95 WMSVOA371 
Tetrachloroethene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
1.1.2,2-Tetrachloroethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
1.2-Dibromoethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
2-Hexanone (MBK) ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
1.1.1.2-Tetrachloroethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
Toluene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
Chlorobenzene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
Ethylbenzene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
1.4-Dichloro-2-Butene ND ug/L 10 5.0 12/12/95 WMSVOA371 
Styrene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
P/M Xylene ND ug/L 2.0 5.0 12112/95 WMSVOA371 
0-Xylene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
1,2 ,3-Trichloropropane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
Methyl-tert Butyl Ether ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
1.2-Dichlorobenzene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
1.3-Dichlorobenzene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
1.4-Dichlorobenzene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 



Page:3S 

.. 1/111"" 'ID: 9512073 -26A Collected: 12/06/95 13:00:00 
\ • .t1ple ID: 2 6 MDAM Matrix: WATER 

TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

pH/EPA 150.1 
pH 10.2 pH Units 0.10 1.0 12/07/95 WPH345 

LabiD:9512073-27A Collected: 12/06/95 13:00:00 
Sample ID: 27 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

ICP DIG/SW 846 3005 12/08/95 N/A 
METALS by ICP/SW846 6010 

Silver. Ag ND mg/L 0.020 2.0 12/13/95 WIII4 Aluminum. AI 1.0 mg/L 0.50 2.0 12113/95 Wll!4 Arsenic, As 0.12 mg/L 0.030 2.0 12/13/95 Wlll4 Boron. B 0.12 mg/L 0.10 2.0 12/13/95 Wll14 Barium, Ba 0.82 mg/L 0.010 2.0 12113/95 Wll14 Beryllium, Be ND mg/L 0.00040 2.0 12/13/95 Wll14 Calcium. Ca 23.5 mg/L 0.20 2.0 12/13/95 Wll14 Cadmium, Cd ND mg/L 0.0030 2.0 12113/95 Wll14 Cobalt. Co ND mg/L 0.010 2.0 12/13/95 Wll14 Chromium, Cr ND mg/L 0.020 2.0 12/13/95 Wll14 
lfli'oper, Cu ND mg/L 0.020 2.0 12/13/95 Wll14 

1 Fe ND mg/L 0.20 2.0 12/13/95 Wll14 · ~-.--:~sium, K 3.9 mg/L 0.10 2.0 12/13/95 Wlll4 
\ 

" .. ~~nesium, Mg 0.5 mg/L 0.10 2.0 12/13/95 Wll14 
Manganese, Mn 0.17 mg/L 0.0030 2.0 12/13/95 Wll14 
Sodium, Na 59.4 mg/L 0.20 2.0 12/13/95 Wll14 
Nickel. Ni ND mg/L 0.010 2.0 12/13/95 Wll14 
Lead, Pb ND mg/L 0.030 2.0 12/13/95 Wll14 Antimony, Sb ND mg/L 0.030 2.0 12/13/95 Wll14 Selenium. Se ND mg/L 0.050 2.0 12/13/95 WIJ14 Vanadium, V ND mg/L 0.0030 2.0 12/13/95 WIJ14 Zinc, Zn ND mg/L 0.10 2.0 12/13/95 Wlll4 pH/EPA 150.1 
pH 8.2 pH Units 0.10 1.0 12/07/95 WPH345 

Lab ID: 9512073 -27B Collected: 12/06/95 13:00:00 
Sample ID: 2 7 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLATU..ES /SW846 8240B 
Dichlorodifluoromethane ND ug/L 10 5.0 12/12/95 WMSVOA371 
Chloromethane ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
Iodomethane ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
Acetone ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
Bromomethane ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
Vinyl Chloride ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
Chloroethane ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
Trichlorofluoromethane ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
--~on 113 ND ug/L 5.0 5.0 12/12/95 WMSVOA371 /lfii"A :bon Disulfide ND ug/L 5.0 5.0 12/12/95 WMSVOA371 

·lein ND ug/L 20 5.0 12/12/95 WMSVOA371 
\. ,1ylene Chloride ND ug/L 10 5.0 12/12/95 WMSVOA371 

1, 1-Dich1oroethene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 



Page: 36 

JID:9512073-27B Collected: 12/06/95 13:00:00 
~ample ID: 2 7 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES /SW846 8240B 
1.1-Dichloroethane NO ug/L 1.0 5.0 12/12/95 WMSVOA371 
Aery lonitrile NO ug/L 20 5.0 12/12/95 WMSVOA371 
trans-! ,2-Dichloroethene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
Chloroform ND ug/L 1.0 5.0 12112/95 WMSVOA371 
1.2-Dichloroethane NO ug/L 1.0 5.0 12/12/95 WMSVOA371 
Vinyl Acetate NO ug/L 5.0 5.0 12112/95 WMSVOA371 
cis-1.2-Dichloroethene NO ug/L 1.0 5.0 12/12/95 WMSVOA371 
2-Butanone (MEK) NO ug/L 5.0 5.0 12/12/95 WMSVOA37! 
I, 1,1-Trichloroethane NO ug/L 1.0 5.0 12/12/95 WMSVOA371 
Carbon Tetrachloride NO ug/L 1.0 5.0 12/12/95 WMSVOA371 
Bromodichloromethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
1.2-Dichloropropane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
Dibromomethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
trans-1.3-Dichloropropene NO ug/L 1.0 5.0 12/12/95 WMSVOA371 
Trichloroethene NO ug/L 1.0 5.0 12/12/95 WMSVOA371 
Chlorodibromomethane NO ug/L 1.0 5.0 121!2/95 WMSVOA371 
Ethyl Methacrylate ND ug/L 5.0 5.0 12/12/95 WMSVOA371 
2-Chloroethylvinyl Ether NO ug/L 5.0 5.0 12/12/95 WMSVOA37! 
1,1,2-Trichloroethane NO ug/L 1.0 5.0 12/12/95 WMSVOA371 
Benzene NO ug/L 1.0 5.0 12/12/95 WMSVOA371 
cis-! ,3-Dichloropropene NO ug/L 1.0 5.0 12/12/95 WMSVOA371 
Bromoform ND ug/L 1.0 5.0 12/12/95 WMSVOA371 
4-Methyi-2-Pentanone (MffiK) NO ug/L 5.0 5.0 12/12/95 WMSVOA371 
....;-:·.:·I~chloroethene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 

:::~;,2-Tetrachloroethane NO ug/L 1.0 5.0 12/12/95 WMSVOA371 
\ 
':...lll"'c~Dibromoethane NO ug/L 1.0 5.0 12/12/95 WMSVOA371 

_-J:iex.anone (MBK) NO ug/L 5.0 5.0 12/12/95 WMSVOA371 
1.1,1 ,2-Tetrachloroethane NO ug/L 1.0 5.0 12/12/95 WMSVOA37l 
Toluene NO ug/L 1.0 5.0 12/12/95 WMSVOA371 
Chlorobenzene NO ug/L 1.0 5.0 12/12/95 WMSVOA37l 
Ethylbenzene NO ug/L 1.0 5.0 12/12/95 WMSVOA371 
1.4-Dichloro-2-Butene NO ug/L 10 5.0 12/12/95 WMSVOA371 
Styrene NO ug/L 1.0 5.0 12/12/95 WMSVOA371 
P/M Xylene NO ug/L 2.0 5.0 12/12/95 WMSVOA371 
0-Xylene NO ug/L 1.0 5.0 12/12/95 WMSVOA371 
1,2,3-Trichloropropane NO ug/L 1.0 5.0 12/12/95 WMSVOA37! 
Methyl-ten Butyl Ether NO ug/L 1.0 5.0 12/12/95 WMSVOA371 
1.2-Dichlorobenzene NO ug!L 1.0 5.0 12/12/95 WMSVOA371 
1,3-Dichlorobenzene NO ug/L 1.0 5.0 12/12/95 WMSVOA371 
1 ,4-Dichlorobenzene NO ug/L 1.0 5.0 12/12/95 WMSVOA371 

Lab ID: 9 512 0 7 3 - 2 SA Collected: 12/06/95 13:00:00 
Sample ID: 2 s MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

ICP DIG/SW 846 3005 12/08/95 N/A 
METALS by ICP/SW846 6010 

Silver, Ag ND mg/L 0.020 4.0 12/13/95 Wll14 
Aluminum, AI ND mg/L 0.50 4.0 12/13/95 Wlll4 
Arsenic, As NO mg/L 0.030 4.0 12/13/95 Wll14 
Boron, B 0.16 mg/L 0.10 4.0 12/13/95 Wll!4 
P-·ium. Ba 0.35 mg/L 0.010 4.0 12/13/95 Wll14 

llium, Be NO mg/L 0.00040 4.0 12/13/95 Wll14 

' .,,_ _, .tum, Ca 9.8 mg/L 0.20 4.0 12/13/95 Wll14 
.dmium. Cd NO mg/L 0.0030 4.0 12/13/95 WI1!4 

_IJbalt. Co NO mg/L 0.010 4.0 12/13/95 Wll14 
Chromium, Cr NO mg/L 0.020 4.0 12/13/95 Wll14 



Page:37 ,.• 

..>ID:9512073-28A Collected: 12/06/95 13:00:00 ···.sample ID: 2 8 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

METALS bv ICP/SW846 6010 
Copper. c·u ND mg/L 0.020 4,0 12/13/95 Wll14 Iron, Fe ND mg/L 0.20 4.0 12/13/95 WIJ14 Potassium. K 3.8 mg/L 0.10 4.0 12/13/95 WII14 Magnesium. Mg ND mg/L 0.10 4.0 12/13/95 Wlll4 Manganese, Mn 0.012 mg/L 0.0030 4.0 12/13/95 WI114 Sodium. Na 66.6 mg/L 0.20 4.0 12/13/95 Wll14 Nickel. Ni ND mg/L 0.010 4.0 12/13/95 WIII4 Lead. Pb ND mg/L 0.030 4.0 12/13/95 Wlll4 Antimony. Sb ND mg/L '0.030 4.0 12/13/95 Wll14 Selenium, Se ND mg/L 0.050 4.0 12/13/95 WII14 Vanadium. V ND mg/L 0.0030 4.0 12/13/95 WI! 14 Zinc. Zn ND mg/L 0.10 4.0 12/13/95 WII14 pH/EPA 150.1 

pH 9.2 pH Units 0.10 1.0 12/07/95 WPH345 

Lab ID: 9512073 -28B Collected: 12/06/95 13:00:00 Sample ID: 2 8 MDAM Matrix: WATER 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL .t~····) 

·:.;:\TILES /SW846 8240B 
, -;thloroditluoromethane ND ug/L 10 5.0 12/12/95 WMSVOA371 Chloromethane ND ug!L 5.0 5.0 12/12/95 WMSVOA371 Iodomethane ND ug/L 5.0 5.0 12/12/95 WMSVOA371 Acetone 110 ug!L 5.0 5.0 12/12/95 WMSVOA371 Bromomethane ND ug/L 5.0 5.0 12/12/95 WMSVOA371 Vinyl Chloride ND ug!L 5.0 5.0 12/12/95 WMSVOA371 Chloroethane ND ug/L 5.0 5.0 12/12/95 WMSVOA371 Trichlorotluoromethane ND ug/L 5.0 5.0 12/12/95 WMSVOA371 Freon 113 ND ug!L 5.0 5.0 12/12/95 WMSVOA371 Carbon Disulfide ND ug/L 5.0 5.0 12/12/95 WMSVOA371 Acrolein ND ug/L 20 5.0 12/12/95 WMSVOA371 Methylene Chloride ND ug/L 10 5.0 12112/95 WMSVOA371 1,1-Dichloroethene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 I .1-Dichloroethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 Acrylonitrile ND ug/L 20 5.0 12/12/95 WMSVOA371 trans-1,2-Dichloroethene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 Chloroform ND ug/L 1.0 5.0 12/12/95 WMSVOA371 1.2-Dichloroethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 Vinyl Acetate ND ug/L 5.0 5.0 12/12/95 WMSVOA371 c is-1,2-Dich1oroethene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 2-Butanone (MEK) ND ug/L 5.0 5.0 12/12/95 WMSVOA371 1,1,1· Trichloroethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 Carbon Tetrachloride ND ug/L 1.0 5.0 12/12/95 WMSVOA371 Bromodichloromethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 1,2-Dichloropropane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 Dibromomethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 trans-1,3-Dichloropropene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 Trichloroethene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 Chlorodibromomethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 Ethyl Methacrylate ND ug/L 5.0 5.0 12/12/95 WMSVOA371 2-Chloroethylvinyl Ether ND ug/L 5.0 5.0 12/12/95 WMSVOA371 1.1.2· Trichloroethane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 ( •.ene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 ,3-Dichloropropene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 '\,, omoform ND ug/L 1.0 5.0 12/12/95 WMSVOA371 . ·Methyi-2-Pentanone (MffiK) ND ug/L 5.0 5.0 12/12/95 WMSVOA371 Tetrachloroethene ND ug/L 1.0 5.0 12/12/95 WMSVOA371 



Page: 3 8 , oiD:9512073-28B Collected: 12/06/95 13:00:00 
nple ID: 28 MDAM 

Matrix: WATER '> .. ,.," 
TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID ANAL VOLATILES ISW846 82408 

1.1.2.2-Tetrachloroelhane ND ugiL 1.0 5.0 12112/95 WMSVOA371 
1.2-Dibromoelhane 

ND ug/L 1.0 5.0 12112/95 WMSVOA371 

2-Hexanone (MBK) 
ND ug/L 5.0 5.0 12112/95 WMSVOA37! 

1.1.1.2-Tetrach1oroelhane ND ug/L 1.0 5.0 12/12/95 WMSVOA37I 
Toluene 

ND ug/L 1.0 5.0 12/12/95 WMSVOA37! 
Chlorobenzene 

ND ug/L 1.0 5.0 12112/95 WMSVOA371 
Ethylbenzene 

ND ug/L 1.0 5.0 12/12/95 WMSVOA37! 
1 .4-Dichloro-2-Butene ND ug/L 10 5.0 12/12/95 WMSVOA371 
Styrene 

ND ug/L 1.0 5.0 12/12/95 WMSVOA37I 
P/M Xylene 

ND ug/L 2.0 5.0 12/12/95 WMSVOA371 
0-Xylene 

ND ug/L 1.0 5.0 12112/95 WMSVOA37! 

1,2,3-Trich1oropropane ND ug/L 1.0 5.0 12/12/95 WMSVOA371 

Methyl-ten Butyl Ether ND ug/L 1.0 5.0 12/12/95 WMSVOA37! 

1.2-Dichlorobenzene 
ND ug/L 1.0 5.0 12/12/95 WMSVOA371 

I ,3-Dichlorobenzene ND ug/L 1.0 5.0 12/12/95 WMSVOA37l 
1.4-Dichlorobenzene 

ND ug/L 1.0 5.0 12/12/95 WMSVOA371 



WORKORDER COMMENTS 

DATE 12/21/95 
WORKORDER: 

DEFINJTJONSIDATA QUAliFIERS 

The following are definitions, abbreviations, and data qualifiers which 
may have been utilized in your report: 

ND 

D F 
NT 

B 
E 

LIMIT 

= 

= 
= 
= 
= 

= 

Analyte "not detected" in analysis at the sample specific 
detection limit. 
Sample "dilution factor" 
Analyte "not tested" per client request. 
Analyte was also detected in laboratory method QC blank. 
Analyte concentration (result) is an estimated value or 
exceeds analysis calibration range. 
The minimum amount of the analyte that AAL can detect 
utilizing the specified analysis. 

Please Note: Multiply the "Limit" value (AAL's Detection Limit) by 
Dilution Factor (D_F) to obtain the sample specific 
Detection Limit. 

REPORT COMMENTS 
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Af\u-\L/~iCAL 
LABORATORIES 
7300 Jefferson. N.E. • Albuquerque. New Mexico 87109 • (505) 345-8964 • FAX (505) 345-7259 
3332 Wedgewood. E-5 • El Paso. Texas 79925 • (915) 593-6000 • FAX (915) 593-7820 

Report Generated: 
January 25, 1996 14:53 

SENT NES I INC. 
TO: 3500 TRINITY DR. 

SUITE C-5 

CERTIFICATE OF ANALYSIS 
RESULTS BY SAMPLE 

LOS ALAMOS, NM 87544 
ATTN: DEBORAH O'CONNELL 

WORKORDER # 
WORK ID 
CLIENT CODE 
DATE RECEIVED 

·9601052 
MDAM SITE 
NESOl 
01108196 

LabiD:9601052-01A 
Sample ID: 1 GALLON SQUARE 

TEST I METHOD RESULT 

% SOLIDS<TCLP XT)EPA 160.3 100.00 
TCLP <ICP) DIG/ 1311/3005 01116/96 
TCLP EXTRACTION/TCLP 1311 01111196 
TCLP HERB XT ISM 5098 01118196 
TCLP HERBICIDESISM5098 

".4'-D ND "';;""' ' · r.5 -TP ND 
""5'-T 

,-2LP MET ALSI13111SW8466010 
ND 

Arsenic. As ND 
Barium. Ba ND 
Cadmium. Cd 0.0098 
Chromium. Cr ND 
Lead. Pb 5.02 
Mercury. Hg ND 
Selenium. Se ND 
Silver. Ag ND 

TCLP PEST XT 1131!13520 01118196 
TCLP PESTICIDESI131!18080A 

gamma-BHC (lindane) ND 
Chlordane ND 
Endrin ND 
Heptachlor ND 
Heptachlor Epoxide ND 
Methoxychlor ND 
Toxaphene ND 

TCLP SV/METHOD 1311182708 
1.4-Dichlorobenzene ND 
2·Methylphenoll 0-Cresol ND 
314-Methylphenoll MIP-Cresol 0.25 
Hexachloroethane ND 
Nitrobenzene ND 
Hexachlorobutadiene ND 
2.4.6-Trichlorophenol ND 
2.4 .5-Trichlorophenol ND 
2 .4-Dinitrotoluene ND 
Hexachlorobenzene ND 
Pentachlorophenol ND 
Pyridine ND 

TrLP SVOA XT1131113520 01/16196 
P ZHE I TCLP 1311 01120/96 
P(CVAA)Hg XTISW846 7471 01116196 

'~'~rtE!VOAIMETHOD 1311182408 
Vinyl Chloride ND 
1.1-Dichloroethene ND 

Collected: o 1 I o 6 I 9 6 12 : o o : o o 
Matrix: SOLID 

UNITS 

%(Percent) 
NIA 
NIA 
NIA 

mg/L 
mgiL 
mgiL 

mg/L 
mgiL 
mgiL 
mgiL 
mgiL 
mgiL 
mgiL 
mg/L 
NIA 

mg/L 
mgiL 
mg/L 
mgiL 
mgiL 
mg/L 
mgiL 

mgiL 
mgiL 
mgiL 
mgiL 
mgiL 
mgiL 
mgiL 
mgiL 
mgiL 
mgiL 
mgiL 
mgiL 
NIA 
NIA 
NIA 

mg/L 
mgiL 

LIMIT D F DATE 
ANAL 

0.00010 10 01124196 
0.00010 10 01/24196 
0.00010 10 01124196 

0.20 1.0 01121196 
0.50 1.0 01121196 

0.0030 1.0 01121196 
0.020 1.0 01121196 
0.030 1.0 01121/96 

0.0020 1.0 01117196 
0.050 1.0 01121/96 
0.020 1.0 01/21196 

0.00010 5.0 01123196 
0.00010 5.0 01123196 
0.00010 5.0 01123196 
0.00010 5.0 01123196 
0.00010 5.0 01123196 
0.00010 5.0 01123196 
0.00010 5.0 01123196 

0.0010 220 01122/96 
0.0010 220 01122196 
0.0010 220 01/22196 
0.0010 220 01122196 
0.0010 220 01122/96 
0.0010 220 01122196 

0.010 220 01122196 
0.010 220 01122196 
0.010 220 01122196 

0.0010 220 01122196 
0.020 220 01122196 
0.010 220 01122196 

0.0050 5.0 01/22196 
0.0010 5.0 01122196 

Member: American Council of ltP.PilODHcnON CW nus lti!I'OitT IN LE.SS THAN PULL UQUIIR.F-" THB WIUTT'Vf CUN~ENT OP AA.L TJII~ ltF-PnRT MAY NO'f BE U~F.D IN ANY MANNF.R IIY TH£ C"1.JENT Olt Af'roiY artl£11l THIRD PARTY TO CLAIM PllUDU(:T ENDOII;~EMF..NT ..... THE. NATIONAL LA.OflATOitY VOLUNTA.aY ACCREDI fATION PROORAM. lndeoendenl L•boratorics. IrK. 
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BATCH ID 

THERB33 
THERB33 
THERB33 

TI126.TCV22 
TI126.TCV22 
Tll26.TCV22 
Tll26.TCV22 
Tll26. TCV22 
TI126.TCV22 
Tll26.TCV22 
TI126.TCV22 

TPEST34 
TPEST34 
TPEST34 
TPEST34 
TPEST34 
TPEST34 
TPEST34 

TSVOA!44 
TSVOA144 
TSVOA144 
TSVOA!44 
TSVOA!44 
TSVOA144 
TSVOA144 
TSVOA144 
TSVOA144 
TSVOA144 

·TSVOA144 
TSVOA144 



Page: 2 

,/JID:9601052-01A Collected: 01106196 12:00:00 
Sample ID: 1 GALLON SQUARE Matrix: SOLID 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

ZHE;VOA/METHOO 1311 82408 
Chloroti1rm NO m!!/L 0.0010 5.0 01/22/96 TVOA220 
1.:!-0il:hloroethane NO mg/L 0.0010 5.0 01/22/96 TVOA220 
2-Butanon~:: (MEK) ND mg/L 0.0050 5.0 01/22/96 TVOA220 
CarhPn Tt:tral:hloride ND mg/L 0.0010 5.0 0 I /22/96 TVOA220 
Trichloroethene NO mg/L 0.0010 5.0 01/22/96 TVOA220 
B~::nzen·e NO mg/L 0.0010 5.0 0 l/22/96 TVOA220 
Tetrachloroethene NO mg/L 0.0010 5.0 01/22/96 TVOA220 
Chlorohenzene NO mg/L 0.0010 5.0 01/22/96 TVOA220 

LabiD:9601052-02A Collected: 01106196 12:00:00 
Sample ID: so o ML. GLASS Matrix: SOLID 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

% SOLIDS(TCLP XT)EPA 160.3 100.00 %(Percent) 
TCLP (ICP) DIG/!311/3005 01/16/96 N/A 
TCLP EXTRACTION/TCLP 1311 01/11/96 N/A 
TCLP METALS/131l/SW8466010 

Ar-,- -..,nic. As ND mg/L 0.20 1.0 01/20/96 TI126. TCV22 
" m. 8a NO mg/L 0.50 1.0 01/20/96 TI126. TCV22 

'._.....,.,iimium. Cd 0.0068 mg/L 0.0030 1.0 01/20/96 TI126.TCV22 
,aromtum. Cr ND mg/L 0.020 1.0 01/20/96 TII26.TCV22 

Lead. Pb NO mg/L 0.030 1.0 01/20/96 TI126. TCV22 
Mercury, Hg NO mg/L 0.0020 1.0 01/17/96 TI126.TCV22 
Selenium. Se 0.078 mg/L 0.050 1.0 01/20/96 TII26. TCV22 
Silver. Ag NO mg/L 0.020 1.0 01/20/96 TI126. TCV22 

TCLP(CVAA)Hg XT/SW846 7471 0 I /16/96 N/A 

LabiD:9601052-02B Collected: 01106/96 12:00:00 
Sample ID: so o ML. GLASS Matrix: AQUEOUS 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES/SW846 82408 
Oichloroditluoromethane NO mg/Kg 0.010 125 01/19/96 SMSVOA345 
Chloromethane NO mg/Kg 0.0050 125 01/19/96 SMSVOA345 
Iodomethane NO mg/Kg 0.0050 125 01/19/96 SMSVOA345 
Acetone 2.2 mg/Kg 0.0050 125 01/19/96 SMSVOA345 
Bromomethane ND mg/Kg 0.0050 125 01/19/96 SMSVOA345 
Vinyl Chloride ND mg/Kg 0.0050 125 01/19/96 SMSVOA345 
Chloroethane ND mg/Kg 0.0050 125 01/19/96 SMSVOA345 
Trichlorotluoromethane NO mg/Kg 0.0050 125 01/19/96 SMSVOA345 
Freon 113 NO mg/Kg 0.0050 125 01/19/96 SMSVOA345 
Carbon Disulfide ND mg/Kg 0.0050 125 01/19/96 SMSVOA345 
Acrolein NO mg/Kg 0.020 125 01/19/96 SMSVOA345 
Methvlene Chloride NO mg/Kg 0.010 125 01/19/96 SMSVOA345 
1.1-Dichloroethene NO mg/Kg 0.0010 125 01/19/96 SMSVOA345 
I 1 -Dichloroethane ND mg/Kg 0.0010 125 01/19/96 SMSVOA345 

lonitrile ND mg/Kg 0.020 125 01/19/96 SMSVOA345 
\ .-1.2-Dichloroethene NO mg/Kg 0.0010 125 01/19/96 SMSVOA345 
'"--"".!oro form ND mg/Kg 0.0010 125 01/19/96 SMSVOA345 

1.2-Dichloroethane 0.19 mg/Kg 0.0010 125 01/19/96 SMSVOA345 
Vinyl Acetate NO mg/Kg 0.0050 125 01/19/96 SMSVOA345 



Page:3 
JID:960l052-02B Collected: 01/06/96 12:00:00 ~ample ID: 50 o ML. GLASS :\'latrix: AQUEOUS 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES/SW846 8240B 
cis-1.2-Dichlorot!thene ND mg/Kg 0.0010 125 01119196 SMSVOA345 2-Butanont! <MEK) 1.2 mg/Kg 0.0050 125 01119196 SMSVOA345 1.1.1-Tnchloroethane ND mg/Kg 0.0010 125 01119196 SMSVOA345 Carhon Tetrachloride ND mg/Kg 0.0010 125 01119196 SMSVOA345 BnHnoJichloromt!thant! ND mg/Kg 0.0010 125 01119/96 SMSVOA345 I .2-Dichloropropane ND mg/Kg 0.0010 125 01119196 SMSVOA345 Dihromomethant! ND mg/Kg 0.0010 125 01119196 SMSVOA345 tran5-1.3-Dichlororropent! ND mg/Kg 0.0010 125 01/19/96 SMSVOA345 Tru:hlorot!thene ND mg/Kg 0.0010 125 01119196 SMSVOA345 Chlorodibromomethane NO mg/Kg 0.0010 125 01119196 SMSVOA345 Ethyl Methacrylate ND mg/Kg 0.0050 12'5 01119196 SMSVOA345 2-Chloroethvlvinvl Ether ND mg/Kg 0.0050 12.5 011 !9196 SMSVOA345 1.1.2-Trichloroeihane ND mg/Kg 0.0010 125 01/!9/96 SMSVOA345 Benzene 10 mg/Kg 0.0010 125 011!9196 SMSVOA345 cis-1.3-Dichloropropene ND mg/Kg 0.0010 125 01119196 SMSVOA345 Bromoform ND mg/Kg 0.0010 125 01119196 SMSVOA345 4-Methyl-2-Pentanone (MffiK) ND mg/Kg 0.0050 125 01119196 SMSVOA345 Tetrach loroethene ND mg/Kg 0.0010 125 01/19/96 SMSVOA345 1.1.2.2-Tt!trachloroethane ND mg/Kg 0.0010 125 01/19/96 SMSVOA345 I .2-Dibromoethane ND mg/Kg 0.0010 125 0 1/!9/96 SMSVOA345 2-Hexanone (MBK) ND mg/Kg 0.0050 125 01119196 SMSVOA345 1,1.1.2-Tetrachloroethane ND mg/Kg 0.0010 125 01/19/96 SMSVOA345 Toluene 0.52 mg/Kg 0.0010 125 01/19/96 SMSVOA345 ~hJorobenzene ND mg/Kg 0.0010 125 01119196 SMSVOA345 · · ··.,<··Jbenzene 0.24 mg/Kg 0.0010 125 01119196 SMSVOA345 ,;::oichloro-2-Butene ND mg/Kg 0.010 125 01/!9/96 SMSVOA345 
~•yrene ND mg/Kg 0.0010 125 01119196 SMSVOA345 P/M Xylene ND mg/Kg 0.0020 125 01119196 SMSVOA345 0-Xylene ND mg/Kg 0.0010 125 01/19/96 SMSVOA345 1.2.3-Trichloropropane ND mg/Kg 0.0010 125 01/19/96 SMSVOA345 Methyl-tert Butyl Ether ND mg/Kg 0.010 125 01/19/96 SMSVOA345 1.2-Dichlorobenzene ND mg/Kg 0.0010 125 01119196 SMSVOA345 1.3-Dichlorobenzene ND mg/Kg 0.0010 125 01/19/96 SMSVOA345 1.4-Dichlorobenzene ND mg/Kg 0.0010 125 01/19/96 SMSVOA345 

LabiD:9601052-02C Collected: 01106196 12:00:00 
Sample ID: 5 o o ML. GLASS Matrix: AQUEOUS 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

ARSENIC (GFAAl/SW846 7060 
Arsenic. As ND mg/Kg 0.0050 50 01/22/96 OFOU CVAA Hg XT/SW846 7471 N/A N!A 

ICP DIG/SW 846 3005 01/11/96 N/A 
MERCURY (CVAA)/SW846 7471 

Mercury ND mg/Kg 0.15 1.0 01/12/96 SCV85 METALS by ICP/SW-846 6010 
ND mg/Kg 1.0 1.0 01118/96 ou Silver. Ag 

Aluminum. AI ND mg/Kg 25 1.0 01/!8/96 ou 
Arsenic. As NT mg/Kg 1.5 ou 
Boron. B ND mg/Kg 5.0 1.0 01/18/96 012 
Barium. Ba ND mg/Kg 0.50 1.0 01!18/96 ou 
Beryllium. Be ND mg/Kg 0.020 1.0 01/18/96 ou 

I" ·ium. Ca 24.48 mg/Kg 10 1.0 01118/96 ou 
onium. Cd ND mg/Kg 0.15 1.0 01/18/96 012 

Jbalt. Co ND mg/Kg 1.0 1.0 01118/96 ou 
Chromium. Cr ND mg/Kg 1.0 1.0 01/18/96 ou 
Copper. Cu ND mg/Kg 1.0 1.0 01/18/96 ou 



Page:4 

, .) ID: 9601052-02C Collected: 01/06/96 12:00:00 
,:,ample ID: 5o o ML. GLASS Matrix: AQUEOUS 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

METALS by ICP/SW-846 6010 
Iron. Ft: ND mg/Kg 10 1.0 0 II I 8/96 ou 
Potassium. K ND mg/Kg 5.0 1.0 01118196 012 
Magn~stum. Mg ND mg/Kg 5.0 1.0 01118196 012 
\-'!anganese. Mn ND mg/Kg 0.15 1.0 01118196 012 
Sodium. Na 13.0E mg/Kg 10 1.0 0 II 18196 012 
Nickel. Ni ND mg/Kg 0.50 1.0 01118/96 ou 
Lead. Pb ND mg/Kg 1.5 1.0 01118196 ou 
Antimony. Sb ND mg/Kg 1.5 1.0 01/18/96 ou 
S~lentum. Se ND mg/Kg 2.5 1.0 01118/96 ou 
Vanadium, V ND mg/Kg 0.15 1.0 01/18/96 ou 
Zinc. Zn ND mg/Kg 5.0 1.0 01118196 ou 

PCBs OIL/EPA 600/4-81-45 
PCB-1016 ND mg/Kg 1.0 1.0 01/23/96 OPCBI51 
PCB-1221 ND mg/Kg 1.0 1.0 0 I 123/96 OPCBI51 
PCB-1232 ND mg/Kg 1.0 1.0 01/23/96 OPCB151 
PCB-1242 ND mg/Kg 1.0 1.0 01/23/96 OPCBI51 
PCB-1248 ND mg/Kg 1.0 1.0 01/23/96 OPCBI51 
PCB-1254 ND mg/Kg 1.0 1.0 01/23/96 OPCB151 
PCB-1260 ND mg/Kg 1.0 1.0 01/23/96 OPCB151 

pHISW846 9045 
Corrostvity as pH 5.3 pH Units 0.10 1.0 01109196 WPH353 

-·""· 
"<JD: 9601052- 03A Collected: 01/06/96 12:00:00 
.>aple ID: 2 GALLON GLASS Matrix: SOLID 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

% SOLIDS(TCLP XT)EPA 160.3 100.00 % (Percent) 
TCLP (ICP) DIGIJ31 I 13005 01116/96 N/A 
TCLP EXTRACTIONITCLP 1311 01111196 N/A 
TCLP HERB XTISM 509B 01/18/96 N/A 
TCLP HERBICIDES/SM509B 

2.4'-D ND mg/L 0.00010 10 01/24/96 THERB33 
2.4.5'-TP ND mg/L 0.00010 10 01/24/96 THERB33 
2.4.5'-T ND mg/L 0.00010 10 01/24/96 THERB33 

TCLP METALS/1311/SW8466010 
Arsenic. As ND mg/L 0.20 1.0 01121/96 TI126,TCV22 
Barium. Ba ND mg/L 0.50 1.0 01121/96 TI126.TCV22 
Cadmium. Cd 0.004B mg/L 0.0030 1.0 01121/96 Tll26.TCV22 
Chromium. Cr ND mg/L 0.020 1.0 01121196 TI126.TCV22 
Lead. Pb ND mg/L 0.030 1.0 01/21/96 Tll26. TCV22 
Mercury. Hg ND mg/L 0.0020 1.0 01/17196 Tll26.TCV22 
Selenium. Se ND mg/L 0.050 1.0 01/21/96 TI126.TCV22 
Silver. Ag ND mg/L 0.020 1.0 01/21196 Tll26.TCV22 

TCLP PEST XT I 1311/3520 01/18/96 N/A 
TCLP PESTICIDES1131 I 18080A 

gamma-BHC (lindane) ND mg/L 0.00010 5.0 0 I /23196 TPEST34 
Chlordane ND mg/L 0.00010 5.0 01123196 TPEST34 
Endrin ND mg/L 0.00010 5.0 01/23196 TPEST34 
Heptachlor ND mg/L 0.00010 5.0 01/23/96 TPEST34 
Heptachlor Epoxide ND mg/L 0.00010 5.0 01/23/96 TPEST34 
M~thoxychlor ND mg/L 0.00010 5.0 01/23/96 TPEST34 
Tnxaphene ND mg/L 0.00010 5.0 01/23/96 TPEST34 

" "SV/METHOD 1311/8270B 
·Dichlorobenzene ND mg/L 0.0010 2.2 01123196 TSVOA144 

'li'i;.,,_ Methylphenol I 0-Cresol ND mg/L 0.0010 2.2 01/23/96 TSVOAJ44 
3/4-Methylphenol I M/P-Cresol ND mg/L 0.0010 2.2 01/23196 TSVOA144 
Hexachloroethane ND mg/L 0.0010 2.2 01/23/96 TSVOA144 



Page: 5 ,.. .>ID:9601052-03A Collected: 01/06/96 12:00:00 mple ID: 2 GALLON GLASS Matrix: SOLID 
TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 

ANAL 
TCLP SVIMETHOD 1311.'82708 

N itrob~:nzt:nt: 
ND mg/L 0.0010 2.2 01123/96 TSVOAI44 

Ht:xachlorobutadiene ND mg/L 0.0010 2.2 01/23/96 TSVOA144 
2.4.6-Trichlorophenol ND mg/L 0.010 2.2 01123/96 TSVOA144 
2.4.5-Trichlorophenol ND mg/L 0.010 2.2 01123/96 TSVOA144 
2 .4-Dinitrowluene ND mg/L 0.010 2.2 01123196 TSVOAI44 
Ht:xachlorobenzene ND mg/L 0.0010 2.2 01/23/96 TSVOAI44 
Pt:ntachlorophenol ND mg/L 0.020 2.2 01123/96 TSVOAI44 
Pvridine 

ND mg/L 0.010 2.2 01123/96 TSVOAJ44 
TCLP SVOA XT/131113520 01/16/96 N/A TCLP ZHE I TCLP 1311 01120196 N/A TCLP(CVAA)Hg XT/SW846 7471 01116/96 NIA ZHE/VOA/METHOD 1311/82408 
Vinvl Chloride 

ND mg/L 0.0050 1.0 01122196 TVOA220 
I. I :o,chloroethene ND mg/L 0.0010 1.0 01/22/96 TVOA220 
Chloroform 

ND mg/L 0.0010 1.0 01122/96 TVOA220 
1.2-Dichlorot:thant: ND mg/L 0.0010 1.0 01/22/96 TVOA220 
2-8utanone (MEK) ND mg/L 0.0050 1.0 01/22/96 TVOA220 
Carbon Tetrachloride ND mg/L 0.0010 1.0 01122/96 TVOA220 
Trichloroethene ND mg/L 0.0010 1.0 01122/96 TVOA220 
Bt:nzene 

ND mg/L 0.0010 1.0 01/22/96 TVOA220 
Tetrachloroethene ND mg/L 0.0010 1.0 01/22/96 TVOA220 
Chlorobenzene 

ND mg/L 0.0010 1.0 01/22/96 TVOA220 

~,.J ID: 9601052- 03B Collected: 01/06196 12:00:00 .· .. ')~pie ID: 2 GALLON GLASS Matrix: AQUEOUS .;5-'7 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES /SW846 82408 
D ich Joroditluoromethane NO ug/L 10 1.0 01/19/96 WMSVOA381 
Ch !oro methane NO ug/L 5.0 1.0 01/19/96 WMSVOA381 
lodomethane ND ug/L 5.0 1.0 01/19/96 WMSVOA381 
Acetone 

19 ug/L 5.0 1.0 01/19/96 WMSVOA381 
Bromomethane ND ug/L 5.0 1.0 01/19/96 WMSVOA381 
Vinyl Chloride ND ug/L 5.0 1.0 01/19/96 WMSVOA381 
Chloroethane 

ND ug/L 5.0 1.0 01119196 WMSVOA381 
T richlorotluoromethane ND ug/L 5.0 1.0 01119196 WMSVOA381 
Freon 113 

ND ug/L 5.0 1.0 01/19/96 WMSVOA381 
Carbon Disultide 24 ug/L 5.0 1.0 01/19/96 WMSVOA381 
Acrolein 

ND ug/L 20 1.0 01/19/96 WMSVOA381 
Methylene Chloride ND ug/L 10 1.0 01/19/96 WMSVOA381 
I .1-Dichloroethene ND ug/L 1.0 1.0 01119196 WMSVOA381 
I. I -Dichloroethane ND ug/L 1.0 1.0 01!19/96 WMSVOA381 
Acrylonitrile ND ug/L 20 1.0 01/19/96 WMSVOA381 
trans-1.2-Dichloroethene NO ug/L 1.0 1.0 01119/96 WMSVOA381 
Chlorotorm 

NO ug/L 1.0 1.0 01119/96 WMSVOA381 
1.2-Dichloroethane NO ug/L 1.0 1.0 01/19/96 WMSVOA381 
Vinyl Acetate NO ug/L 5.0 1.0 01/19/96 WMSVOA381 
cis-1.2-0ichloroethene NO ug/L 1.0 1.0 01/19/96 WMSVOA381 
2-8utanone (MEK) NO ug/L 5.0 1.0 01/19/96 WMSVOA381 
1.1.1-Trichloroethane NO ug/L 1.0 1.0 01/19/96 WMSVOA381 
Carbon Tetrachloride NO ug/L 1.0 1.0 01119/96 WMSVOA381 
8romodichloromethane NO ug/L 1.0 1.0 01/19/96 WMSVOA381 
~-Dichloropropane NO ug/L 1.0 1.0 01/19/96 WMSVOA381 
Jromomethane ND ug/L 1.0 1.0 01/19/96 WMSVOA381 

r ' .3-0ichloropropene NO ug/L 1.0 1.0 01119/96 WMSVOA381 
Jroethene NO ug/L 1.0 1.0 01119/96 WMSVOA381 

.vrodibromomethane NO ug/L 1.0 1.0 01/19/96 WMSVOA381 



.~-
Page:<:: 

,~,' .JID:9601052-03B Collected: 01/06/96 12:00:00 
Sample ID: 2 GALLON GLASS Matrix: AQUEOUS 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES /SW846 8240B 
Ethvl Methacrvlate NO ug/L 5.0 1.0 01119196 WMSVOA381 
2-c"hloroethvlvinvl Ether NO ug/L 5.0 1.0 01/19/96 WMSVOA381 
1 .1 .2-Tricht"oroethane NO ug/L 1.0 1.0 01/19/96 WMSVOA38! 
Benzene ND ug/L 1.0 1.0 0 11!9/96 WMSVOA38! 
~.:is-1.3-0ichloropropene NO ug/L 1.0 1.0 01/19/96 WMSVOA381 
Bromoform NO ug/L 1.0 1.0 01/19/96 WMSVOA381 
4-Methyi-2-Pentanone (MffiK) NO ug/L 5.0 1.0 01/19/96 WMSVOA381 
Tetrachloroethene NO ug/L 1.0 1.0 01/19/96 WMSVOA381 
1.1.2.2-Tetrachloroethane ND ug/L 1.0 1.0 01/19/96 WMSVOA381 
1.2-0ibromoethane NO ug/L 1.0 1.0 01/19/96 WMSVOA381 
2-Hexanone (MBK) NO ug/L 5.0 1.0 01/19/96 WMSVOA381 
1.1.1.2-Tetrachloroethane NO ug/L 1.0 1.0 01/19/96 WMSVOA381 
Toluene ND ug/L 1.0 1.0 01/19/96 WMSVOA381 
Chlorobenzene ND ug/L 1.0 1.0 01/19/96 WMSVOA381 
Ethylbenzene ND ug/L 1.0 1.0 01/19/96 WMSVOA381 
1.4-0ichloro-2-Butene ND ug/L 10 1.0 01/19/96 WMSVOA381 
Styrene NO ug/L 1.0 1.0 01/19/96 WMSVOA381 
P/M Xylene ND ug/L 2.0 1.0 01/19/96 WMSVOA381 
0-Xylene ND ug/L 1.0 1.0 01119/96 WMSVOA381 
1.2.3-Trichloropropane ND ug/L 1.0 1.0 01/19/96 WMSVOA381 
Methyl-ten Butyl Ether NO ug/L 1.0 1.0 01119/96 WMSVOA381 
1.2-Dichlorobenzene ND ug/L 1.0 1.0 01/19/96 WMSVOA381 
1.3-Dichlorobenzene NO ug/L 1.0 1.0 01/19/96 WMSVQA381 

r~,,~;;;:Oichlorobenzene NO ug/L 1.0 1.0 01/19/96 WMSVOA381 
•t 

LabiD:9601052-03C Collected: 01/06/96 12:00:00 
Sample ID: 2 GALLON GLASS Matrix: AQUEOUS 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

CVAA Hg XT/EPA 245.1 01/09/96 N!A 
ICP DIG/SW 846 3005 01111/96 N!A 
MERCURY (CVAA)/EPA 245.1 

Mercury NO mg/L 0.00020 2.0 01/10/96 WCV152 
METALS by ICP/SW846 6010 

Silver, Ag NO mg/L 0.020 1.0 01/17/96 WI125/A 
Aluminum, AI 14.6 mg/L 0.50 1.0 01/17/96 WI125/A 
Arsenic. As NO mg/L 0.030 5.0 01/24/96 WI125/A 
Boron, B 377 mg/L 0.10 5.0 01/24/96 WI125/A 
Barium. Ba 0.330 mg/L 0.010 1.0 01/17/96 WI125/A 
Beryllium. Be NO mg/L 0.00040 5.0 01/24/96 WI125/A 
Calcium. Ca 40.9 mg/L 0.20 1.0 01/17/96 Wl125/A 
Cadmium, Cd O.Q18 mg/L 0.0030 5.0 01/24/96 WI125/A 
Cobalt. Co NO mg/L 0.010 1.0 01/17/96 WI125/A 
Chromium. Cr 0.06 mg/L 0.020 1.0 01/17/96 Wl125/A 
Copper. Cu 0.26 mg/L 0.020 1.0 01/17/96 Wl125/A 
Iron. Fe 3.5 mg/L 0.20 1.0 01/17/96 WI125/A 
Potassium. K 18.4 mg/L 0.10 1.0 01117/96 WI125/A 
Magnesium, Mg 4.4 mg/L 0.10 1.0 01117/96 WI125/A 
Manganese. Mn 1.04 mg/L 0.0030 1.0 01/17/96 WI125/A 
Sodium, Na 2430 mg/L 0.20 10 01/24/96 Wl125/A 
Nickel, Ni 0.08 mg/L 0.010 1.0 01/17/96 Wl125/A 
I ead. Pb 0.10 mg/L 0.030 1.0 01/17/96 Wl125/A 

r: tmony, Sb NO mg/L 0.030 1.0 01/17/96 WI125/A 
.;nium, Se 0.09 mg/L 0.050 1.0 01/17/96 Wl125/A 

. anadium. V 0.087 mg/L 0.0030 1.0 01/17/96 Wll25/A 
Zinc. Zn 1.9 mg/L 0.10 1.0 01/17/96 Wll25/A 

pH/EPA 150.1 



- JID:9601052-03C 
''""5ample ID: 2 GALLON GLASS 

TEST I METHOD 

pHtEPA 150.1 
pH 

LabiD:9601052-04A 
Sample ID: 1 GALLON ROUND 

TEST I METHOD 

% SOLIOS(TCLP XT)EPA 160.3 
TCLP (FAA) DIG! 1311/3005 
TCLP EXTRACTION/TCLP 1311 
TCLP LEAO(FAA)/131117420 

Lead. Pb 

LabiD:9601052-04B 
Sample ID: 1 GALLON ROUND 

.. ::.":'~T I METHOD 

VOLA TILES/SW846 82408 
Oichloroditluoromethane 
Chloromethane 
Iodomethane 
Acetone 
Bromo methane 
Vinyl Chloride 
Chloroethane 
Trichlorotluoromethane 
Freon 113 
Carbon Oisultide 
Acrolein 
Methylene Chloride 
1.1-0ichloroethene 
1.1-0ichloroethane 
Acrylonitrile 
trans-1.2-0ichloroethene 
Chloroform 
1.2-0ichloroethane 
Vinyl Acetate 
cis-1.2-0ichloroethene 
2-Butanone (MEK) 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1.2-0ichloropropane 
Oibromomethane 
trans-1.3-0ichloropropene 
T richloroethene 
Chlorodibromomethane 
-·'lyl Methacrylate 

/""' loroethylvinyl Ether 
\ .-Trichloroethane 
'···· .... enzene 

cis-1.3-0ichloropropene 

RESULT 

6.4 

RESULT 

100.00 
01/16/96 
0 l/11196 

0.2 

RESULT 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 

Collected: o 1 I o 6 I 9 6 12 : o o : o o 
Matrix: AQUEOUS 

UNITS LIMIT D F DATE 
ANAL 

Page: 7 

BATCH ID 

pH Units 0.10 1.0 0 1109!96 WPH353 

Collected: 01106196 12: oo: oo 
Matrix: SOLID 

UNITS 

% (Percent) 
N/A 
N/A 

LIMIT D F DATE 
ANAL 

BATCH ID 

mg/L 0.10 1.0 01117/96 TF!O 

Collected: 01106196 12: oo: oo 
Matrix: SOLID 

UNITS 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

LIMIT D F DATE 
ANAL 

0.010 
0.0050 
0.0050 
0.0050 
0.0050 
0.0050 
0.0050 
0.0050 
0.0050 
0.0050 

0.020 
0.010 

0.0010 
0.0010 
0.020 

0.0010 
0.0010 
0.0010 
0.0050 
0.0010 
0.0050 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0050 
0.0050 
0.0010 
0.0010 
0.0010 

1250 01/18/96 
1250 01/18/96 
1250 01/18/96 
1250 01/18/96 
1250 01/18/96 
1250 01/18/96 
1250 01/18/96 
1250 01/18/96 
1250 01118/96 
1250 01/18/96 
1250 01/18/96 
1250 01118/96 
1250 01118/96 
1250 01/18/96 
1250 01118/96 
1250 01118/96 
1250 01118/96 
1250 01/18/96 
1250 01118/96 
1250 01118/96 
1250 01118/96 
1250 01/18/96 
1250 01118/96 
1250 01118/96 
1250 01118/96 
1250 01118/96 
1250 01118/96 
1250 Ol/18/96 
1250 01118/96 
1250 01118/96 
1250 01118/96 
1250 01/18/96 
1250 0 I I 18/96 
1250 01118/96 

BATCH ID 

SMSVOA344 
SMSVOA344 
SMSVOA344 
SMSVOA344 
SMSVOA344 
SMSVOA344 
SMSVOA344 
SMSVOA344 
SMSVOA344 
SMSVOA344 
SMSVOA344 
SMSVOA344 
SMSVOA344 
SMSVOA344 
SMSVOA344 
SMSVOA344 
SMSVOA344 
SMSVOA344 
SMSVOA344 
SMSVOA344 
SMSVOA344 
SMSVOA344 
SMSVOA344 
SMSVOA344 
SMSVOA344 
SMSVOA344 
SMSVOA344 
SMSVOA344 
SMSVOA344 
SMSVOA344 
SMSVOA344 
SMSVOA344 
SMSVOA344 
SMSVOA344 



, Page:8 

,, JID:9601052-04B Collected: 01/06/96 12:00:00 
""Sample ID: 1 GALLON ROUND Matrix: SOLID 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

VOLA TILES/SW846 82408 
Bromoform NO mg/Kg 0.0010 1250 01/18/96 SMSVOA344 
4-Methvi-2-Pentanone (MIBK) NO mg/Kg 0.0050 1250 01/18/96 SMSVOA344 
T etrachloroethene NO mg/Kg 0.0010 1250 01118/96 SMSVOA344 
1.1 .2 .2-Tetrachloroethane ND mg/Kg 0.0010 1250 01/18/96 SMSVOA344 
1.2-Dibromoethane ND mg/Kg 0.0010 1250 01/18/96 SMSVOA344 
2-Hexanone (MBK) ND mg/Kg 0.0050 1250 01/18/96 SMSVOA344 
1.1.1.2-Tetrachloroethane NO mg/Kg 0.0010 1250 01/18/96 SMSVOA344 
Toluene NO mg/Kg 0.0010 1250 01/18/96 SMSVOA344 
Ch1orobenzene NO mg/Kg 0.0010 1250 01/18/96 SMSVOA344 
Ethylbenzene NO mg/Kg 0.0010 1250 01/18/96 SMSVOA344 
I ,4-Dich1oro-2-Butene NO mg/Kg 0.010 12~0 01118/96 SMSVOA344 
Styrene NO mg/Kg 0.0010 1250 01/18/96 SMSVOA344 
P/M Xylene NO mg/Kg 0.0020 1250 01/18/96 SMSVOA344 
0-Xylene 3.0 mg/Kg 0.0010 1250 01/18/96 SMSVOA344 
1.2.3-Trich1oropropane NO mg/Kg 0.0010 1250 01118/96 SMSVOA344 
Methyl-tert Butyl Ether NO mg/Kg 0.010 1250 01/18/96 SMSVOA344 
1.2-Dichlorobenzene ND mg/Kg 0.0010 1250 01/18/96 SMSVOA344 
1.3-Dichlorobenzene ND mg/Kg 0.0010 1250 01/18/96 SMSVOA344 
1.4-Dichlorobenzene NO mg/Kg 0.0010 1250 01/18/96 SMSVOA344 

LabiD:9601052-04C Collected: 01/06/96 12:00:00 
.~pleiD:l GALLON ROUND Matrix: SOLID 

~-''7i· 

-~ST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

pH/SW846 90458 
pH 6.8 pH Units 0.10 1.0 01/09/96 SPH196 



WORKORDER COMMENTS 

DATE 01/25/96 
WORKORDER: 

DEFINITIONS/DATA QUALIFIERS 

The following are definitions, abbreviations, and data qualifiers which 
may have been utilized in your report: 

ND 

D F 
NT 

B 
E 

LIMIT 

= 

= 

Analyte "not detected" in analysis at the sample specific 
detection limit. 
Sample "dilution factor" 
Analyte "not tested" per client request. 
Analyte was also detected in laboratory method QC blank. 
Analyte concentration (result) is an estimated value or 
exceeds analysis calibration range. 
The minimum amount of the analyte that AAL can detect 
utilizing the specified analysis. 

Please Note: Multiply the "Limit" value (AAL's Detection Limit) by 
Dilution Factor (D F) to obtain the sample specific 
Detection Limit. -

REPORT COMMENTS 




