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1.0 INTRODUCTION 

The purpose of this document is to provide guidance to Health Physicists (HPs) or Nuclear 
Scientists in the process of selecting, using, and analyzing energy specific radiation emissions data 
using spectroscopy. This guidance is used in conjunction with standard operating procedures such 
as: 

• SOP-R-MCA-02, Gamma Spectroscopy Instrument Operation, Parsons Infrastructure 
and Technology Group, Inc., Richland, Washington current version. 

• SOP-R-MCA-02, Gamma Spectroscopy Instrument Operation, Parsons Infrastructure 
and Technology Group, Inc., Richland, Washington current version. 

This document addresses the use of radiation spectroscopy for collection of radiological data use in 
Parsons' field activities to support various clients. Radiation spectroscopy allows the collection of 
radiation flux data as a function of energy for energetic photons (i .e., gamma rays and X-rays), 
alpha particles, beta particles, and neutrons. The sections of this document addressing the various 
types and methods of spectroscopy will be included in this document, as the equipment is obtained 
and the need is identified. The change history will only indicate sections actually containing 
information. 

This document is written for the use of professional Health Physicists and Nuclear Scientists and is 
not intended for use by others. It assumes a significant level of background information. This 
document is intended to provide guidance for completion and ensure the consistency of these 
activities. Specifically it will assist in the generation of reproducible and accurate data of the highest 
quality. The information in this document is addresses professional scientific decision, for which 
proceduralization is not practicable. 

The major sections of this document address: 

• Gamma Rays/ X-rays Spectroscopy, 
• Alpha Spectroscopy, 
• Beta Spectroscopy, 
• Neutron Spectroscopy, 
• Modeling, 
• Survey Techniques, and 
• Uncertainty. 

Each section is intended to provide the support information and the process for implementation of 
spectroscopy in these areas to provide the data required by Parsons ' various projects. 
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1.1 Definitions 

Geometry as used in this procedure refers to the relative configuration between: 
• The radiation source and the detector (e.g., point source beneath detector centerline a 1 

cm from the detector face) and the material, 
• The distribution of the radioactive material in the radiation source. 
• The type and amount of any materials between the source and the detector. 

The materials associated with the radiation source and any associated container including back­
scatter surfaces. 

Health Physicist is professional with at least 2 years of experience in implementing health physicist 
(radiological safety activities and/or radiological laboratory analysis) activities as described by the 
National Health Physics Society. 

Mutichannel Analyzer (MCA) is an instrument with the capability of collection of radiation flux 
data as a function of radiation energy when attached to a suitable detector. These instruments 
typically have associated hardware/software for the identification of radionuclides in addition to 
the assessment of detected flux. 

Nuclear Scientist is an individual with a background in nuclear engineering or radiochemisty and 
at least 2 years of experience in the implementation of radiological analyses. 

Photomultipler (PM) tube receives light pulses from a detector and produces a current pulse 
proportional to the energy of the photons received by the tube and this pulse can then be sorted 
and counted by equipment such as an MCA. The solid state equivalent is the photodiode. 

Region of interest (ROI) is a set of spectral data peak typically associated with a radionuclide. 
This set of peaks is used when quantifying activity. 

Resolution is a measure of the ability of the detector, photomultipler tube, and MCA system to 
include a discrete energy count in the appropriate MCA channel. In other words how 

uncertain (i.e., wide) the energy peak is . The resolution is the full width at half maximum of 
the full energy peak (FWHM) divided by the height of the energy peak (see Knoll, 1989). 

1.2 Selection of Spectroscopy Types 

To assess if spectroscopy is applicable and if applicable the appropriate types and methods to be 
used to collect the data it is essential to: 

• review the projected radiological conditions at the site, 
• identify the type of data necessary to meet the project objectives, and 
• establish the appropriate data quality objectives ( e.g., a method for establishing data quality 

objectives can be found in EPA, 2000 and EPA, 1987). 
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Then the determination of the viability of the process based on the projected DQOs can be evaluate 
using the following steps: 

l. Identify the radionuclides that maybe present due to past activities at the site in the 
samples. 

2. Project the credible range of activities and activity ratio for these radionuclides. 
3. Identify the projected background radiation levels (i .e. , radionuclides, ambient flux, and 

activity concentration) associated with the general environment and specific materials 
(e.g ., uranium decay series, thorium decay series, K-20) including decay progeny. 

4 . Review the radiation emissions of the materials present and assess the feasibility of 
detection using the various methods based on this data. 

5. Evaluate interferences related to background and potential material present. 
6 . Project system geometries for in situ measurements and collected samples, to assess 

required correction for flux attenuation and impact of source dispersion on detection 
capability, measurement accuracy, modeling costs, and regulatory acceptance. 

7. Identify viable mechanism for radionuclide identification and quantification. 
8. Identify interferences and limitations associated with the method that would limit the 

viability of an approach. 
9. The feasibility of obtaining confirmatory data ( e.g., 2 spectral peak, radiation flux of a 

specific type) to reduce the uncertainty in the results. 
l 0. Identify potentially cost effective alternative methods (i.e. , sampling and analysis, 

controlling various radiation fluxes based on a conservative upper bound) . 
l l. Identify relationship that would allow extrapolation of radiation data for a radionuclide 

from other radionuclide data, including reliability, defensibility, and regulatory 
acceptance. 

12. Assess equipment, procedures, standards, and trained personnel availability for the 
various approaches. 

13 . Assess the approaches cost, schedule, safety, and regulatory compliance impacts to 
implement and defend. 

14. Based on this data identify approach for various radionuclides that provide the best 
solution for project success, with emphasis on schedule, cost, technical feasibility, and 
regulatory acceptance. 

In assessing the approach it is helpful to sort types and energies of radiations based on range in 
materials, well as interference (i.e., spectral overlaps) associated with the suite of expected radiation 
em1ss10ns. 

The survey/analysis approach is typically documented in the work plan for the activity. In all cases 
the basis for the decision should be formally documented. Note, as project conditions change the 
approaches may need to be modified to provide a cost effective and safe mechanism for meeting the 
project goals . 
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2.0 GAMMA RAYS/ X-RAYS SPECTROSCOPY 

Gamma Ray/X-ray spectroscopy can be done with various types of detectors associated with a 
multichannel analyzer (MCA). Typically the MCA will use software to identify radionuclides and 
assess activity rather than permanently encode analysis routines. In some cases two software 
packages maybe involved one for use when the MCA is attached and the other for use with just the 
computer. This software package(s) is subject to the same requirements for verification and 
validation that is applicable to other types of software, under the applicable Parsons quality 
assurance (QA) program, such as QA-19.2. 

2.1 NaI Based Spectroscopy 

A typical NaI based Spectrometer consists of 6 pieces as shown in Figure 1 with associated cables 
and NaI crystal/PM-Tube packaging. Parsons currently has a Universal Radiation Spectrum 
Analyzer (URSA) which integrates the High Voltage supply, Pre-amplifier, and MCA into a single 
unit. The Fidler detector currently owned by Parsons has a beryllium window on the NaI crystal's 
integrated PM-Tube package. 

2.1.1 Detector Selection 

In choosing a NaI based spectroscopy system it is important to consider the detector characteristics, 
particularly crystal size and window material. Thin crystal, such as the Fidler, tend to be more 
effective at characterizing low energy photon emissions while large crystals such as the 3 X 3 (i .e. , 
a 3 inch diameter cylinder 3 inch high) crystal is more effective at characterizing the higher energy 
portions of photon spectra (i.e. , gamma rays and X-rays). In addition, the lower the thickness and 
atomic number of the surface coatings (i.e., typically measured as density thickness) the more 
effective the detector is at measurement of lower energy emissions. Crystal size typically needs to 
increase as: 

• the flux to be detected decreases, 
• the speed of travel (i.e ., for surveys) increases, 
• or the counting times (i .e. , for static counting and surveys) decreases 

The exception to this is when the photons of interest are low energy and then large diameter thin 
crystal allow the large detection area but decrease the background associated with the higher energy 
photons that would be detected in the additional volume of a larger crystal. Crystals with a well 
within the crystal allow the detection efficiency based on crystal geometry to exceed 20 thus 
significantly increasing the detection efficiency. Very large and specialized crystal shapes and sizes 
are often cost prohibitive. Detector selection is often the balances of what is practicable with the 
technically ideal solution, with detector selection being controled by the data quality objectives and 
considerations of practicality. If the choice of crystal size and shape is not obvious or addressed by 
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Figure 1 Typical NaI Spectrometer Package 
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PM-Tube 
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Power Supply 

Pre-Amplifer MCA 

Computer with 
Analysis Software 

specific guidance then it is typically appropriate to select a detector based on simple Monte Carlo 
modeling (see Section 6.0) of the detector response to determine what detector will allow you to 
meet your DQOs and schedule, within the acceptable range of costs. 

Parsons currently has a Fidler crystal (see technical information in the Technical Manual section of 
the Parsons SOP manual). 1 X 1 (i.e. , a 1 inch diameter cylinder 1 inch high) , 2 X 2, and 3 X 3 
crystal are readily available for sale or rent. 

2.1.2 MCA Setup 

The setup of an MCA system is dependent on the equipment to be used. Each system currently 
used by Parsons will be addressed briefly. In all cases setup should be based on a through review of 
the manufacturer provided documents. 

2.1.2.1 Universal Radiation Spectrum Analyzer (URSA) with NaI Detector 

Most of the setup parameters for the URSA system are addressed in procedure SOP-R-MCA-01 , 
Gamma Spectroscopy Instrument Operation (URSA) and SOP-R-MCA-02, Gamma Spectroscopy 
Instrument Calibration (URSA). As part of the setup process for the URSA (see 

P:/l nstSOP/GD-R-MCA-0 I-a 09/ 17/0 15 :27 PM 



~ I 
TECHNICAL GUIDANCE DOCUMENT 

I 
Page: 2-3 of 15 

Parsons in this Section 
Title: GUIDANCE FOR SPECTRUM ANALYSIS PROCESS 
No. GD-R-MCA-01 I Revision: 0 draft A I Date: August 31, 2001 

Figure 2) the Project Health Physicist (PHP) will need to provide some specific direction on the 
setup of the equipment. Sections 1.2, 2.0, 2.1, and 2.1.1 address the initial identification of the 
required equipment. 

Smoothing factors are used to remove some of the spurious statistical fluctuations in the spectral 
data. A smoothing factor is basically some type of moving average. Smoothing is most important 
during the peak identification process of the spectral analysis and the analyst will typically look at 
various values to so that the most effective credible peak identification can be obtained. The 
smoothing factor for data collection is typically set so that the low energy peaks in the Cs-13 7 
spectra can are just below the resolution of the instrumentation. The URSA peak smoothing scales 
are 1, 8, 16, 24, 36, and 48. Based on past experience and a review ofresolution of the Cs-137 
spectra the PHP will establish the appropriate smoothing factor. 

During setup the PHP will need to provide the projected initial operating High Voltage and 
Maximum High Voltage for the detector. This information should be present in the detector's 
manual/literature or from the manufacturer, although the initial operating high voltage may be more 
effectively determined based on past experience with the detector once sufficient data is available. 
The PHP may elect to reduce the Maximum High Voltage recommended by the manufacturer to 
reduce the noise at low energies. This will typically result in the need to increase the pre-amplifier 
gain during the setup activities (see SOP-R-MCA-02). 

The recalibration period for the equipment setup is typically based on manufacturer 
recommendations, although this should be modified in experience with the equipment or similar 
equipment for the intended usage indicates other values are more appropriate. For the activities 
associated with setup and calibration of the URSA (see SOP-R-MCA-02) the recalibration periods 
in Table 1 have been established pending better data. 
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Figure 2 URSA MCA General Operations Screen 

Table 1 Calibration Expiration Period 
Typical Re-

Activity 
Setup/Calibration Period 
( choose less those listed) 

(months) 
Setup 12 
Energy Calibration 12 or Setup expiration 
ROI 12 or Energy Calibration 

expiration 
Efficiency 6 or ROI expiration 
Calibration 

Choice of the calibration source must be based on the projected radionuclides of interest and those 
potentially present in the background materials and the ambient environment. The selection of the 
calibration source(s) should be to span the energy range of interest as determined based on Sections 
1.2 and 2.1.3. Where feasible a peak every 200 to 300 ke V is preferred with a total activity of less 
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than 500,000 cpm in the detector corrected for the area and projected position of the source. In 
addition a 1 ~Ci Cs-137 source is helpful for setup and calibration of the system. These sources 
must be traceable to the National Bureau of Standards and Technology (NIST) or an equivalent 
organization. If quantification is not required then, the source traceability need only address 
identification/purity of the radionuclides and a general indication of the radionuclides relative 
activity . When specifying spectra lines for radionuclide identification the specification of a 
primary and secondary line with a known relative activity ratio is preferred. 

To establish the count times (or required number of counts) for spectral collection the PHP must 
consider: 

• the established data quality objectives and how to effectively achieve them including the 
balancing of background data count times and location/sample count times. 

• practicable limitations of cost, schedule, and personnel exposure. 
• whether it is feasible to review results and then re-initiate data acquisition at a later time 

if further data is needed for a location/sample to meet the data quality objectives. 
• the projected radioactivities of the various radionuclides that may be present. 
• the level at which the activity can be treated as not requiring detailed quantification (i .e. , 

the point at which only a less than number is required) for the limiting case 
radionuclides, and 

• a typical count time is about 30 minutes for in situ measurements at environmental levels 
and about 5 to 10 minutes for sample counting but is dependent on source activity. 

It is important to recognize that count time (or required number of counts) is always a balance 
between practicality and data accuracy, which must reflect the data quality objectives. 

2.1.3 Analysis of Nal Spectra 

The software associated with MCA provides an integrated system of peak analysis for the 
identification of radionuclides and peak height analysis to assess activity of the radionuclide. When 
interpreting NaI spectrometer results various effects, which may be dependent on crystal size and 
geometry, must be considered. These peaks are best characterized based on experimental data but 
can be projected using Monte Carlo analyses. The discussions in this section are based on 
Shafroth, 1967; Knoll, 1989; and Crouthamel, 1970. 

2.1.3.1 Peak Identification and Quantification Interferences 

When attempting to identify and quantify radionuclides in the environment or a sample, the 
potential interferences associated with NaI spectroscopy will need to be considered. This includes 
the continuums and peaks produced that are not useful for the identification and quantification of 
the radionuclides present and the presence of ambient background radiation and radioactive 
material. These interferences result in peaks that do not support radionuclide identification and 
quantification and effect that significantly reduce the resolution of the peaks of interest. In some 
cases for low count rate peaks the peak may be totally obscured by these interferences. In addition, 
background or source material of interest may also produce peaks that totally obscure a peak of 
interest. Also a peak may result in the identification of several radionuclides most or all of which 
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are not present or not of interest. Thus the review of spectral data to identify radionuclides and 
quantify the activity present must involve a detailed analysis of the results with support information 
to provide an assessment of radionuclides present, their quantity, and the uncertainty associated 
with this determination. The sections that follow provide a brief introduction to some of the 
potential interferences. 

The characteristic X-ray escape peaks are one effect (see Figure 3). In the photoelectric 
absorption process, the absorber (i .e., about 29 ke V) emits a characteristic X-ray for Nal. If this X­
ray escapes before absorption (i .e., many of the X-rays emitted near the detector surface may 
escape) this energy is not detected. Thus energy deposited in the detector is decreased by the 
energy of these X-rays, that escape; resulting in a second peak with energy equal to the photopeak 
minus the energy of the characteristic X-ray. This peak is generally called the X-ray escape peak 
and is most significant in low incident gamma ray energies and for detectors, like the Fidler, with 
high surface to volume ratios. 

Figure 3 X-ray Escape Peak (Shafroth, 1967) 
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The compton continuum is another characteristic of the interaction of radiation with the affects the 
spectra. Compton scattering produces a continuum of energies from the scattering of radiation (see 
Figure 4 ). At several hundred ke V compton scatter becomes important. Since only a fraction of the 
incident energy is absorbed in compton scattering the variability of this fraction results in a 
continuous distribution of energies rather than a discreet peak. This continuum can interfere with 
peak identification. 
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Figure 4 Compton Continuum (Shafroth,1967) 
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Figure 5 Bremsstrahlung Escape (Knoll , 1989) 
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The bremsstrahlung escape continuum (see Figure 5) is a source of interference with peak 
identification. This is caused by the escape of some of bremsstrahlung photons which decreases the 
energy absorbed in the detector based on the amount of energy lost. The fraction lost increases 
significantly as the energy of the incident photon increases. 

A similar process involving the loss of the secondary electrons also occurs near the surface of the 
crystal and may cause an effect similar to characteristic X-ray escape or bremsstrahlung escape if 
the crystal is small ( e.g. , a Fidler crystal). This effect is more significant for higher energy photons 
since the secondary elections will have a higher energy and thus a longer range. 

The backscatter peak (see Figure 6) may also be present in spectra. A peak in the vicinity of 0.2 to 
0.25 MeV caused by gamma rays from the source that have interacted with the surrounding 
materials, including the detector wall, by compton scattering. 

The annihilation peak if the source included positron emitters or the photon spectra has energies in 
excess of 1.2 MeV so pair creation can occur, then the photons associated with positron annihilation 
(i.e., 0.51 MeV) (see Figure 6) may occur in the spectra. If the 0.51 MeV is pronounced you may 
also multiples of this energy due to simultaneous detection of annihilation photons. 

In addition background material and the ambient environment provides various sources of 
radiation with their own characteristic peaks that interfere with radionuclide identification based on 
peak identification. Typically this impact can be minimized by electronic subtracting out the 
applicable background spectra if it is available. Typically these are the naturally occurring 
radionuclides ( e.g ., see Table 2) and in some cases other isotopes maybe present due to commercial 
usage of radionuclides and possibly fallout. In addition to the natural environment ambient 
background, there are also various materials that may contain or have associated radioactive 
material (e.g., see Table 3) which will also produce interference in the data collected. Thus it is 
important to consider the impacts of background radiation and the approach for correcting for this 
impact (e.g. , typically background subtraction). 

These interferences result in false peak and peak broadening which must be considered during peak 
identification. In addition, any peak maybe be an indicator of several different radionuclides thus 
other consideration must be used to support peak identification. Whenever feasible radionuclide 
identification should be based on multiple peaks that occur in the correct relative ratios. Finally the 
credibility of the presence of the radionuclide must be considered. 

2;1,4 Peak Identification/Quantification Library 

Peak identification libraries are needed for the peak identification process and the activity 
quantification process. These libraries need to include both peak energy and yield data. The default 
libraries supplied by the URSA manufacturer are based on David Kocher's Radioactive Decay Data 
Tables (DOE/TIC-11026). All peak identification/quantification libraries must be based on a 
recognized source of spectral data. Currently the preference for the source of this data, in order of 
preference, is: 

P:/lnstSOP/GD-R-MCA-01-a 09/ 17/0 15:27 PM 



TECHNICAL GUIDANCE DOCUMENT Page: 2-9 of 15 ~ Parsons I I in this Section 
Title: GUIDANCE FOR SPECTRUM ANALYSIS PROCESS 
No. GD-R-MCA-01 I Revision: 0 draft A I Date: August 31, 2001 

1. U.S . Department of Energy 's National Nuclear Data Center (NNDC) at Brookhaven 
National Laboratory (access is available through the internet), 

2. David Kocher's Radioactive Decay Data Tables (DOE/TIC-11026), or 
3. ICRP,s (International Commission on Radiation Protection) Radionuclide 

Transformations Energy and Intensity of Emission, Annals of the ICRP, ICRP 
Publication 38. 

Use of library data sources is questionable and a specific justification of such a decision needs to be 
documented. Peak libraries should include all credible radionuclides including those associated 
with background. Any library used must be approved by the PHP and, if it is not an existing 
iibrary, it must be documented and reviewed, as if it were a Parsons' calculation. 

Figure 6 Annihilation Radiation Related Peaks (Crouthamel, 1970) 
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Table 2 Naturally Occurring Radionuclides (ICRP-38, NCRP-93 & NCRP-94) 

Alpha Beta 
Gamma/ 

Radionuclide Parent Source X-ray 
Emission Energies (MeV) 

H-3 cosmogenic natural (very low abundance) 0.00568 
Be-7 cosmogenic natural (very low abundance) 0.478 
C-14 cosmogenic natural 0.04945 
Na-22 cosmogenic natural (very low abundance) 0.215 0.511, 1.28 
K-40 primordial natural (about 0.0118% of 0.585 1.46 

natural K, usually a small 
fraction compared to U in most 
soil/rock based materials) 

Rb-87 primordial natural (Rb abundance is less 0.111 
than 1% ofK) 

Th-232 cosmogenic natural (activity is typically I to 9.9 - 4.1 
4 times the U-238 activity) 

Ra-228 Th-232 Th-232 0.055 
Ac-228 Ra-228 Th-232 1.2 -2 .1 0.34 - 0.96 
Th-228 Ac-228 Th-232 5.3 - 5.4 0.08 
Ra-224 Th-228 Th-232 5.4-5.7 0.24 
Rn-220 (gas) Ra-224 Th-232 6.3 
Po-218 Rn-220 Th-232 6.8 
Pb-212 Po-218 Th-232 0.3 5 - 0.59 0.24- 0.3 
Bi-212 Pb-212 Th-232 6.0 - 6.1 1.6 - 2 .3 0.04 - 1.7 
Po-212 Bi-212 Th-232 8.8 
Tl-208 Bi-212 Th-232 1.3 - 1.8 .5-2.6 
U-235 cosmogenic natural (i n natural uranium 4.3 -4.6 0.14-0.2 

about 4 .5% to 5% ofU-238 
activity) 

Th-231 U-235 U-235 0.14-0.31 0.03 - 0.08 
Pa-231 Th-231 U-235 4.9- 5.0 0.02 --0.08 
Ac-227 Pa-23 I U-235 4.8 - 5.0 0.4 0 .02 - 0.09 
Th-227 Ac-227 U-235 5.7 - 6.1 0.05 - 0.31 
Fr-223 Ac-227 U-235 1.2 0.05 - 0.24 
Ra-223 Th-227/ U-235 5.6 - 5.8 1.5 - 0.33 

Fr-223 
Rn-219 (gas) Ra-223 U-235 6.4 - 6.8 0 .27 - 0.4 
Po-2 I 5 Rn-219 U-235 7.4 
Pb-211 Po-215 U-235 0.29 - 1.39 0.410-0.83 

At-215 Po-215 U-235 8.0 
Bi-211 Pb-211 / U-235 6.2 - 6.6 0.35 

At-215 
Po-211 Bi-211 U-235 7.5 0.57 - 0.9 

Tl-207 Bi-211 U-235 1.4 
U-238 cosmogenic natural 4.15, 4 .2 
Th-234 U-238 U-238 0/ 103 , 0.193 0.063, 0.093 

Pa-234m Th-234 U-238 2.29 0.765(0.3%), 
1.00 (0.6%) 

U-234 Pa-234m U-238 4.72, 4.77 0 .053 (0.2%) 

Th-230 U-234 U-238 4.62 , 4.68 0.068(0.6%) 
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Table 2 Naturally Occurring Radionuclides (ICRP-38, NCRP-93 & NCRP-94) 

Alpha Beta 
Gamma/ 

Radionuclide Parent Source X-ray 
Emission Energies (MeV) 

Ra-226 Th-230 U-238 4.6, 4 .78 0. 186 

Rn-222 (gas) Ra-226 U-238 5.49 

Po-210 Rn-222 U-238 6.0 

Pb-214 Po-210 U-238 0.65 , 0.71, 0.295, 0.352 
0.98 

Bi-214 Pb-214 U-238 1.0, 1.51 , 0.609, 1.12, 
3.26 1.76 

Po-214 Bi-214 U-238 7.69 

Pb-210 Bi-214 U-238 0.016, 0.061 0.047 

Bi-210 PB-210 U-238 1.16 

Po-210 Bi-210 U-238 5.3 I 

Table 3 Common Comsumer or Industrial Product Radionuclides 
Radionuclide Source Alpha I Beta I Gamma/X-ray 

Emission Energies (MeV) 
Ra-226 & Instrumentation Dials (i.e. , luminous materials), Various see Table 2. 
progeny lighting rods 
Th-232/U- Building materials, ceramics, counter weight, or Various see Table 2. 
238/U-235 & high density weights, ceramic g lazes, fly ash 
progeny 

Th-232 Welding Rods, Lantern Mantels, special glass (e .g., Various see Table 2. 
lenses) 

Am-241 Smoke Detectors, Pace Makers, densi ty gauges 5.49, 5.44 0.060, numerous lines 
below this region 

H-3 Lights/ lighting, luminous materials 0.00568 
K-40 Fertilizers, dental products 0.585 1.46 
Co-60 Various Irradiation and gauging sources, Spark gap 0.0958, 1.17, 1.33 

irradiators, spark tubes & glow lamps (i.e ., 0.626 
fluorescent tube starters) 

Ni-63 Voltage regulators, surge protectors, spark tubes & .0171 
g low lamps (i.e ., fluorescent tube starters) 

Kr-85 Lighting, electronic tubes, spark tubes & glow 0.251 0.514 
lamps (i.e. , fluorescent tube starters) 

Cs-137 Various Irradiation and gauging sources, Vo ltage 0.173, 0.662 
regulators, surge protectors 0.425 

Pm-147 Lum inous materials, spark tubes & glow lamps (i.e., .062 
fluorescent tube starters) 

Po-2 IO Static eliminators 5.3 I 
Pb-2 IO Voltage regulators, surge protectors Various see Table 2. 
Pu-239 Density gauges 5. 1, 5.2 numerous lines i_n the 

less than 0.03 region 
Pu-238 Pacemakers 5.46, 5.5, numerous lines in the 

less than 0.03 region 
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2.1.4.1 Libraries Of Specific Radionuclides (LSR) 

Typically MCA radionuclide/isotope identification/quantification software allow development of 
libraries of specific radionuclides (LSR). These LS Rs reduce the number of false identification of 
peaks that may have multiple attributions. However, they may also result in the failure to 
appropriately identify and/or quantify radionuclides, if the LSR is not complete. When establishing 
an LSR it is important to include all radionuclides that may be present associated with the location, 
sample, material background, and/or ambient environment. In addition, all peaks that are 
significant contributors to the flux (i.e., 1 % ) need to be identified, even if they will not be used for 
identification and quantification of the radionuclide, they may represent an interference to another 
radionuclide. This becomes particularly important when a more common radionuclide has a peak 
that may interfere (i.e., cause false identification or quantification) of another radionuclide because 
it has a minor peak in the same region. These interferences complicate the interpretation of spectra 
significantly particularly for radionuclides with very low action levels/DQOs. 

The LSRs developed must meet the criteria for a library, as specified in Section 2.1.4. As long as 
the library from which the LSR is generated is appropriately documented, the documentation of the 
LSR can be limited to the working datasheets and project specific documentation. However, it 
should to added to the LSR Listing datasheet in the SOP Manual and verified by a Health Physicist. 

2.2 Analysis of Nal Spectra 

Spectrum analysis is initiated by setting up the URSA or running the URSA software on a 
computer. Select the appropriate ROI for the spectra being analyzed. Identify the spectra to be 
analyzed and associated background(s) spectra, then initiate a Radionuclide Identification 
worksheet (see Appendix A) (RIW). The analysis number on the RIW is sample/location spectrum 
file name proceeded by "RIW-". If quantification is required page 2 of the RIW will be completed. 

2.2.1 Radionuclide Identification 

The background spectrum for the sample/location spectrum of interest should be loaded as the 
background spectra and the sample/location spectra as the active spectrum. Document the 
background spectra's file name(s) on the RIW and assign it an identification (which is unique for 
this datasheet). Where multiple background files maybe applicable the sample/location spectrum 
maybe analyzed with each and the results used to select the background most appropriate to the 
sample/location. Background subtraction should improve the resolution on the peaks of interest. 

Once the spectra are active, use the URSA software to find the various peaks and repeat this process 
with the various smoothing factors , as needed, to eliminate noise based peak identification but not 
eliminating real peaks. If several smoothing factors appear appropriate treat each one as a separate 
case and assign it the existing analysis number followed by a lower case Greek letter with first letter 
assigned to the smallest smoothing factor to be evaluated and then increasing both as needed . If 
multiple smoothing factors are used in the analysis, the smoothing factor analysis must include all 
available smoothing factors between the smallest and largest smoothing factors used. Review the 
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peak identification visually and eliminate inappropriate peak identification and add any peaks that 
may have been missed. Have the software conduct a peak identification analysis and print out a 
copy of the peak identification report. Record the RIW number, a dash (i.e., "-"), "P", a dash (i.e., 
"-"), the background filename identifier from the datasheet, and if necessary a dash (i.e.,"-") 
followed by the smoothing factor lower case Greek identifier. Review the outputs of this peak 
identification process against the projected interferences discussed in this document and identify 
any peak may be inappropriately identified. Then review of the radionuclides identified for 
confirming peaks and credible radionuclides that maybe present. Identify the peaks that appear to 
be clearly appropriately identified and those that are clearly misidentified and annotate this on the 
record. 

If a peak is identified several times be sure to resolve, which multiple identifications may be valid. 
The determination maybe based on determining if the relative fraction of the peak that should be 
assigned to each identification is appropriately apportioned for the confirmatory peak and other 
information (i.e. , known relative ratios of radionuclides based on known relationships, such as 
progeny or natural relative isotopic ratios). If there are peaks that have multiple identifications note 
this on the report for later followup . Also clear identify any unidentified peaks for followup. Sign 
and date this report near the identification number on this report. This gives real time results of the 
radionuclides identified and activity present and may lead to additional steps being performed. The 
radionuclide identification should be completed initially through peak centroid+/- 10 ke V ( or a 
value specified by the PHP and noted in the comment section of datasheet GD-R-MCA-1-2, 
Appendix A) comparison and confirmed through comparison of the full width at half maximum 
(FWHM) of the software library and the results. Through the use of these two techniques the 
potential for misidentification can be limited. 

Repeat the process described above based on peak identification for an analysis based on FWHM. 
The "P" in the identification number will be an "F" for the FWHM analysis. Repeat this process to 
address all applicable smoothing factors and background data sets. 

Use these reports and any available support data to complete the analysis and the Radionuclide 
Identification worksheet (see Appendix A) (RIW). Identify these reports on the RIW and attach 
them to the RIW. Radionuclide identification should use both sets of data and where applicable any 
data reports based on alternative backgrounds and smoothing factor data to attempt to eliminate 
multiple identification of peaks and unidentified peaks documenting this on the radionuclide 
identification worksheet. The analyst will document the basis for radionuclide identification on the 
RIW. Where there is multiple identification of peaks that cannot be resolved based on other data 
the HP may show alternatives for the radionuclides identification, then the limit case (i.e. , limiting 
case for the specific analysis or evaluation being made) radionuclide will be used in subsequent 
analysis. Note, when several alternative radionuclides are identified use of these radionuclides in 
the analysis should not exceed an applicable fraction greater than one. Laboratory based analysis 
may also be used to resolve peaks with multiple identification or unidentified peaks if determined to 
be justified by the PHP and Project Manager. 
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2.2.2 Radionuclide Quantification 

Quantification of the activity is based on the ROI and associated peak identification. For the 
radionuclide identification the URSA should be calibrated for the specific or span the range of the 
radionuclide of interest in the ROI being addressed. This should include consideration of 
confirmatory peaks. Note, quantification can only be done based on traceable sources. The activity 
projected by the URSA using the quantification results will be based on the specific geometry of the 
calibration sources used in quantification. The sources are typically point or small area sources. 
However, the material being characterized is often in a different relative geometry with attenuation 
of the flux occurring from the source and intervening materials. To defend quantification of the 
activity present it will be necessary to model the impact of the geometry including potential 
variability in the geometry and correct the difference from the calibration source geometry. 

Often in situ quantification provide a more accurate assessment of true conditions where the 
material is not uniformly distributed at the location or located on the surface at the location. 
Laboratory sample for non-uniform contamination generate inconsistent (i.e. , randomly providing 
ultra-conservative or non-conservative results in some cases) results depending on: 

• Whether the random sampling process collected the locations of high contamination and 
• Whether the material collected contained large amounts of contaminated material. 

If the sample is high localized ( e.g. , surface contamination) the amount of matrix required to meet 
the minimum analytical requirements typically results in significant dilution of the sample and 
significant under estimation of the surface activity concentration. In addition, in situ quantification 
can provide a more practicable solution. 

To correct for geometry effects it is necessary to accurately model (i.e ., assess) relative flux 
associated with: 

• The detector-source geometry to provide the calibration baseline, 
• The credible detector-source geometries to provide an assessment of the potential 

correction for the difference between the calibration geometry and the potential 
conditions, and 

• Model the credible detector-source geometries to inc lude consideration in the variability 
of material thickness, composition, and density in assessing these differences. 

Once the data has been modeled, the geometry correction factor(s) (GCF) can be calculated for each 
credible geometry (including consideration of material thickness, composition, and density) using: 

GCF = ( credible detector-source geometry flux based on modeling) 
/( detector-source geometry to provide the calibration baseline flux modeling) . 

Once the range of GCF (with their associated uncertainties are established) the range of and a 
typical GCF for a measure can be established. The typical GCF is a probability weighted average 
for the various credible GCFs. The projected activities measured by the URSA are multiplied by 
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the GCF or the range of GCFs to assess the range of activity that maybe present for a specific 
measurement. In making these assessments it is essential to consider the propagation of error in the 
results and provide the associated uncertainties. (see Section 9.0) 

These results should be documented consistent with the applicable Parsons and project calculation 
documentation procedure/requirements. 

2.3 Intrinsic Germanium Spectroscopy 

Reserved for later use. 
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3.0 ALPHA SPECTROSCOPY 

Reserved for later use. 
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4.0 BET A SPECTROSCOPY 

Reserved for later use. 
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5.0 NEUTRON SPECTROSCOPY 

Reserved for later use . 
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6.0 MODELING 

The purpose of modeling is to determine the relationship between the calibration geometry and the 
field geometry to allow quantification of the measured activity. Typically the intent is to assess the 
difference in the detected flux in the detector for the two conditions so a correction factor based on 
the relative ratio for assessment of activity can be developed. Such modeling would involve the 
assessment of the relative changes in the detected flux between the calibrated conditions and the 
field conditions. Often the field conditions must be projected based on a range of conditions that 
might exist. When assessing the calibration and field conditions it is import to address: 

• Relative distance and position of the source relative to the detector, 
• The materials and geometry of the detector, 
• The materials present between the source and the detector, 
• The source geometry, materials, and the activity distribution within the materials, 
• Potential back-scatter surfaces (location and material), 
• When assessing material properties the type of material and its density will need to be 

addressed, and 
• The probability of the various variable field conditions existing. 

The acceptable uncertainty and level of detail associated with this data and the selection of the 
software used to model the relative relationships is based on the requirements of the DQOs. In all 
cases the uncertainties in the modeling and the propagation of these uncertainties in results must be 
considered. 

Currently Parsons typically uses MCNP software for this modeling. All modeling activities must be 
clearly documented consistent with Parsons and the project requirements for the documentation of 
calculations. Further, the software used must be validated and verified for this use consistent with 
the Parsons and project procedures and requirements. 

The results of the modeling are normally an assessment of the Correction Factor (CFi) between the 
field geometry detected flux (FGFi) and the calibration geometry ' s detected flux (CGFi) for field 
geometry " i". Specifically: 

Where defensible, probabilities can be assigned to the various field configurations (Pi) then a typical 
Correction Factor (CF1) can be provided where: 

CF1 = ~ Pi * CFi . 
i 

When calculating CF is and CF1 ensure that the propagation of error is considered to provide an 
assessment of uncertainty. The CF data will normally include the range of applicable CF is, and CF t 
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with 95% confidence level uncertainties. The workplan, sampling and analysis plan, and/or the 
DQOs will establish: 

• What modeling is required, 
• The acceptable uncertainties (i .e., typically 95% confidence level two tailed), 
• Which CFs are calculated and how they are used. 

All CF determination shall be clearly documented in a calculation consistent with Parsons' and the 
project ' s requirements and procedures. 
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7.0 SURVEY TECHNIQUES 

The survey techniques used by Parsons should be consistent with: 

• MARSSIM, 
• NMSS Decommissioning Standard Review Plan (NUREG-1727) 
• Manual for Conducting Radiological Surveys in Support of License Termination 

(NUREG/CR-5849), 
• Analysis of the Ability of Current Health Physics Instruments to Predict Dose in Exposed 

Individuals (NUREG/CR-4239), 
• Human Performance in Radiological Survey Scanning (NUREG/CR-6364), 
• A Nonparametric Statistical Methodology for the Design and Analysis of Final Status 

Decommissioning Surveys (NUREG-1505), 
• Measurement Methods for Radiological Surveys in Support of New Decommissioning 

Criteria (NUREG-1506), 
• Minimum Detectable Concentrations with Typical Radiation Survey Instruments for 

Various Contaminants and Field Conditions (NUREG-1507) , 
• applicable Parsons SOPs, 
• applicable project requirements and procedures, 
• the project DQOs, and 
• good health physics practices 

In selecting survey techniques it is important to consider: 

• DCGLs and associated DQOs for the project, 
• the type, energy, and projected flux of the radiation to be detected, 
• possible inference/confounding-factors in interpretation of the data based on the 

projected radionuclides of interest in the background environment, 
• the detection limitations for the instrumentation based on survey height and scanning 

rate, 
• scanning heights should be consistent with projected averaging areas/volumes for 

contamination based on the DQOs and field conditions, 
• the human factor limitations for personnel (e.g., detection of change, such as meter 

movement versus sound, easy of repetitive handling of the equipment), 
• when scanning versus static counts will be used, 
• when energy based radionuclide identification maybe appropriate, 
• where direct survey versus smears/material-sampling should be used, 
• the environmental conditions at the site, 
• practicability limitations in the selection of equipment, 
• regulatory acceptance of the equipment, 
• availability of established procedures and protocols, and 
• availability of the instrumentation and personnel required. 
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The basis of the selection of survey instrumentation types and techniques will be fully documented 
in the DQO and SAP documentation. 
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8.0 DATA VALIDATION AND VERIFICATION 

The data validation and verification process consists of several components, such as: 

• Project's DQO or equivalent based data validation and verification process as addressed 
in Section 8.1 of this document. 

• Project's or Parsons' process for the investigation of apparent data errors during 
collection as addressed in Section 8.2 of this document, 

• Validation and verification of the software used in support of radiological survey and 
analysis activities that are addressed by applicable project or Parsons procedures, such as 
QA-19.2, Quality Assurance Procedure, Computer Software Verification and 
Validation , l, Quality Assurance Manual, Parsons, Richland, Washington, 

• Validation and verification of modeling and other calculations that are addressed by 
applicable project or Parsons procedures such as , Preparation of Calculations, Project 
Procedures Manual , Parsons, Richland, Washington, 

• Resolution of nonconformance reports (NCRs) associated with data that are addressed 
by applicable project or Parsons procedures such as, QA-15 .0, Quality Assurance 
Procedure, Nonconformance Control, Quality Assurance Manual, Parsons, Richland, 
Washington. 

8.1 General Data Validation and Verification Process for Verified Field Data 

The general data validation and verification activities discussed in this document are intended to 
support the data validation and verification process associated with the specific project. When ever 
discrepancies are identified the appropriate project and QA procedures (e .g., NCR process) should 
be implemented, as needed. The first step in the data validation and verification process is to 
review the data documentation and ensure that it meets the requirements of the applicable 
procedures and requirements. Verify that the appropriate paperwork is in place and signed by the 
data collector and verifier. 

Once it has been established that the appropriate documentation is available the analysts and data 
collectors should review the data for the following technical considerations, prior to its release to 
the customer: 

• Are the data technical consistent, 

Is the behavior of the data consistent with known scientific principles, 
Are the changes in the data discontinuous or the rate of change incongruous, such that the 
data suggests that a recording or collection error may have occurred. 
Do the results fall below background at a frequency or in an amount that would suggest a 
recording or collection error beyond the normal fluctuations of background. 
Does the data imply the unexplained creation or loss of flux or material beyond the 
variability expected in the statistical fluctuation of the data. 
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Is the activity and the associated units consistent with the credible range of data values. 
Review the specific activity of the source materials to verify that the mass, density, and 
activity have credible values. 
Are there any non-credible radionuclides identified based on the data. 
Are the radionuclides that should be present represented in the data at credible levels. 
Are the relative ratio of activity and hazards consistent with known scientific information. 

• Were appropriate and current calibration sources used, 

Are all the sources used in the calibration of the instrument traceable with current 
calibrations. 
Do the sources used in the calibration span the energy range of interest. 
Are the activity levels of the sources consistent with the capability of the instrnmentation 
and at a level and accuracy to meet the quantification required in the DQOs. 
Is there evidence that the source have been damaged so that the calibration may not be valid. 
Is the source geometry consistent with that needed to meet the DQOs or has justified 
modeling been performed to address the impact of the source geometry. 
Is the energy response behavior consistent with expected energy response and/or scientific 
principles. 
Are there coatings on the source that may degrade the energy of the emitted photons. 

• Is there appropriate documentation for all calibrations sources in the records, 

• Were appropriate peaks selected for radionuclide/isotope identification and quantification of 
activity, 

Are the peaks selected for radionuclide identification part of the designated 
radionuclide/progeny spectra. 
Are there interferences from background, detector/instrument response, or other 
radionuclides that may have resulted in an incorrect interpretation of this data. 
Were confirmatory peaks selected and evaluated to verify the interpretation of the primary 
peaks. 
Are the relative activity ratio between the primary and other peak associated with 
radionuclide consistent with the yields for each peak. 
Does the peak analysis and FWHM produce consistent results . 
Are there peaks with duplicate identifications that can be separated. 
Are the unidentified peaks and how will their identification be resolved. 
Is it feasible to quantify the activity based on the activity level of the peak and the 
interference from other sources of spectral data. 

• Are the background values credible and are the background data consistent with the statistical 
variability expected, 

• Are the expected progeny present and in the appropriate ratios (Note, when making this 
assessment the variation in solubility of the progeny and presence of gaseous progeny may 
affect these ratios significantly), 

• Are the expected background radionuclides present, 
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• Are there any radionuclides identified or present in concentrations that are not credible or at 
least require followup , 

• Have appropriate background data sets been obtained, 
• Is there consistency between these values and the other survey data, 
• Are the radionuclides present in credible relative ratios, 
• Is additional count time required to resolve spectra appropriately, 
• Are there unidentified peaks that require resolution, 
• Are there potential mis-identified peaks (e.g, impact of interferences), 
• Does the equipment appear to be functioning properly, 
• · Were any technical concerns/inconsistencies appropriately followed up on and resolved, 
• Has the appropriate quality control/verification samples been taken, 
• Are there any other outstanding technical , operational, or quality issues associated with the data. 

(Carefully review any comments on the datasheets as an indication of such impacts.) 

Review the survey results using other techniques to verify that they are consistent with the results 
from these calculations. Consider progeny and other radiation emissions. If there are 
inconsistencies issue an NCR to document resolution of this potential inconsistency. The 
explanation or justification of any inconsistencies should be documented in a manner consistent 
with Parsons or the project ' s procedures and requirements addressing calculations. 

If samples are sent for analysis then review these sample results and compare them with the in situ 
measurements for this activity. If the values are not consistent (i.e. , with the projected uncertainties 
of the two results) review the data for potential problems and issue and NCR to document resolution 
of this potential inconsistency. The explanation or justification of any inconsistencies should be 
documented in a manner consistent with Parsons or the project 's procedures and requirements 
addressing calculations. 

It is recommended that appropriate statistical tests be applied to the various data sets to verify that 
statistical anomalies are not present in the data. Statistical anomalies in the data shall be treated like 
any other data discrepancy and handled accordingly. 

8.2 Resolution of Field Data Verification Problems 

Until the data quality and associated uncertainty are resolved the data should be labeled as suspect 
and not used for safety or environmental protection determination, unless the data is assumed to be 
the most conservative value. If there is an apparent problem associated with data collection the HP 
or Project Manager should initiate an NCR documenting the apparent problem. The HP shall 
review the apparent problem to determine its impact on data quality. If the data is determined to be 
suspect and thus not usable this should be documented on the NCR form and the process resolved 
under the NCR process. If the HP determines that the data is usable then in addition to the 
implementation of the NCR process the HP shall provide a technical justification of the data validity 
in the form of a Parsons calculation which must be prepared, reviewed and issued in a manner 
consistent with applicable project and Parsons procedures and requirements. 
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In establishing the potential validity of impacted or suspect data the HP should review the source 
and probability of occurrence of the event or condition that cause the impact. Determine the 
additional uncertainty this condition may have on the resulting data. Then the HP should determine 
if the data has any functional value based on this uncertainty . 
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9.0 UNCERTAINTY 

Uncertainty in the results for these measurements must always be determined and justified based on 
sound scientific/engineering data and practice. This uncertainty may come from many sources 
including : 

• Statistical variability in the nuclear decay and counting process. 
• Measurement error inherent in the equipment. 
• Visual uncertainties resulting from interpolating a scale. 
• Variability of the natural environment and the materials being measured. 
• Uncertainty in the calibration of the equipment. 
• Inherent bias in the measurement or measure data set. 
• Statistical variability or inhomogeneity in the item or area being measured. 
• Human observation and recording errors or intentional misrecordings . 

With the exception of human observation and recording errors or intentional misrecordings 
the process will attempt to minimize and quantify these errors. The procedural and guidance 
process used in this activity is intended to minimize the potential human observation and recording 
errors or intentional misrecordings errors. 

The statistical variability associated with the various process ( e.g. , the nuclear decay and 
counting process) is addressed using counting statistics and increasing the count times and number 
of counts/sample taken. Typically most thing in nature have lognormal distributions with the 
exception of basic natural process like radioactive decay, which is normal (i.e. , pure guasian 
distribution). As the activity levels (i .e. , count rates) decrease poisson statistics should be applied to 
the evaluation of this data. Whenever a statistical distribution other than those described above is 
used to characterize data associated with this activity a clear justification for the choice must be 
provided as a basis for this alternative distribution based on the physical characteristics of the 
process and not just on the apparent statistical behavior of a very limited data set. The confidence 
level to which uncertainties are to be established should be based on the DQO process with a default 
assumption that all uncertainties in data should be established at the 95% confidence level. 

The measurement error inherent in the equipment are quantified by the calibration and accuracy 
check process for the instrumentation. Further, potential failure can be projected by the control 
charting process. The upper and lower bounds of the acceptable uncertainties are established based 
on the DQO process. The accuracy check boundary and the calibration uncertainty maybe used to 
assess the uncertainty associated with the equipment, although use of the actual calibration and 
accuracy check uncertainty maybe used. Data like the fine tuning results from the MCA can be 
used to assess instrument variability in addition to the calibration error. The preference in 
establishing the uncertainty of the data is to do a detailed analysis of all the data and propagate the 
error as appropriate or model it with monte carlo analysis. In addition visual uncertainties 
resulting from interpolating a scale must be considered in this uncertainty as di scussed below. 
However, a default solution for equipment uncertainty (UNC) is : 
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UNC = SQRT ( UNCcals2 + UNCcall + UNCac/ + UNCvis2 + UMDA2
) + MDA 

where: 

UNCcaIS is the specified uncertainty of the calibration source and/or the outside 
calibration. If there is more than one value involved this value is the square root of 
the sum of the squares of the values (Bevenington, 1969). 

UNCcaIF this is the uncertainty based on the field calibration ignoring the uncertainty 
in the calibration sources based on statistical variability and background. This 
should determined based on good health physics practices and the information in 
NUREG/CR-5849, NUREG-1575 , and NUREG-1507). If a modeling correction 
factor is use then the uncertainty of UNCcaIF and correction factor should be 
consolidated using the square root of the sum of the squares of the values 
(Bevenington, 1969). 

UNCact is the uncertainty in the accuracy or tuning checks, which can be estimated 
as the 95% confidence level for the entire set of values generated. 

UNCvis this is 50% of the smallest marked subdivision for an analog readout. For a 
digital readout it is the smallest value record by the read out ( e.g., if the readout is 
95.6 then the uncertainty is 0 .1). (Typically can be ignore for most MCAs.) 

MDA is the minimum detectable amount (a.k.a., minimum detectable activity) value 
for the measurement system. This can be computed as described in NUREG-CR-
5849, NUREG-1506, or in a specifically reference technical document included in 
with the calculation. If the MDA is assigned a distribution of values based on a 
technical defensible scientific approach this value should be set to zero in the 
calculation of UN C. 

UMDA is the 95% confidence level uncertainty in the MDA value if calculated. 

Variability of the natural environment and the materials being measured is based on 
characterization by multiple measurement of the environment, either background or sample/location 
variability for the area of interest. (Note, in counting statistic count for extended times is the same 
as making multiple counts in this extended time.) The 95% confidence level unce11ainty for the 
entire set of values generated 

If there is a known inherent bias in the measurement or measure data set this value should be 
subtracted out of the result. If the bias is not known then it is presumed to be adequately addressed 
in the measurement error inherent in the equipment. If there is a known bias it should be 
removed prior to determining the measurement error inherent in the equipment. 
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The statistical variability or inhomogeneity in the item or area being measured is extremely 
difficult to assess accept as partially quantified in the variability of the natural environment and 
the materials. Typically the balance of this uncertainty can only be addressed qualitatively. 

9.1 Minimum Detectable Amount (MDA) 

It is important to quantify the Minimum Detectable Amount (MDA) that the in-situ spectroscopy is 
capable of detecting to determine if the DCGLs can be met using this technology. To do this one 
must consider that the in-situ equipment is used to count a specific location for longer times than the 
1 minute scalar static count that is used with survey instrumentation. The MDA is estimated using 
the following equation from NUREG/CR-5849, "Manual for Conducting Radiological Surveys in 
Support of License Termination". 

2.71+4.65*~ 
MDA =-------

* E * A t -
100 

• Where:MDA is the minimum detectable amount in dpm/ 100 cm2 

• BR is the background count rate in cpm 
• t is the count time in minutes 
• E is the efficiency of the detector in cpm/dpm 
• A is the active area of the detector in cm2 

Using this equation with the detector information the MDA values for various count times and 
detectors can be estimated. The use of the ROI has the net effect of lowering the background count 
rate for that specific region. Radionuclide specific efficiencies and associated MDAs can be 
developed for other radionuclides as needed. Other formulas such as those in NUREG-1506 can be 
used to estimate the MDA. The basis used for assessing the MDA should be clearly documented. 
In addition, it is equally important to document how the MDA is used in subsequent analyses. 
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Sheet of -- --
Initiated By (print) Signature Date 

Established by 

Radionuclide followed by energies 
Radiation 

Source of Developed By: Verified 
Name Type 

in MeV in parenthesis Information Print 
Print Signature Date 

Initials 
Initial Date 

' 

Source Reference 
IU. 1Jt$Uf]ni<lll 

T U.S. Department of Energy 's National Nuclear Data Center (NNDC) at Brookhaven National Laboratory (access is avai lable 
through the internet) 

L David Kocher' s Radioactive Decay Data Tables (DOE/TIC-I I 026) 
-5 

ICRP,s (International Commission on Radiation Protection) Radionuclide Transformations Energy and Intensity of Emission, Annals 
of the ICRP, ICRP Publication 38 
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Radionuclide Identification Worksheet 

Quantification Required [ Yes [ [ No [ I If "Yes" include a page 2 for each sheet 

Peak LSR: 

Channel Energy Sample Background Basis 
Filename (keY) Filename 

Comments: 

Com plc1cd by 

I I 
Completed by (signature) 

I (p rint) 

Authorized For Use 
PIIP (Print) 

I I 
PHP Signature 

I 
Data Verified 

HP (Print) 

I I 
HP Signature 

I 
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~Parsons I Radionuclide Identification Worksheet I GD-R-MCA-1-2-

Quantification Required \'cs No 
Mass of sample (g) New LSR (optional): 

Sheet of Page 2 
(if applicable): --- ---

Peak Energy (keV) used Correction Factor (if applicable) Activity 

CFg CF,. URSA Net 
I SI 2nd J'd ROI (Optional) Radionuclide (units?) Source (units?) Source (doc.# or (units?) (units?). 

(cal.#) cal.#) 

Comments: 

Compl eted by 

I I 
Completed by (signature) 

I I Date I (print) 

Authorized For Use 
PHP (Print) 

I I 
PIIP Signature 

I I Date: 
I 

Data Verified 
HP (Print) 

I I 
HP Signature 

I 
I Date: 

I 
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Use of Instruments in the Field- Phase II 
SEAD-12 Building Radiological Survey 

Seneca Army Depot Activity 

Instrument Type Serial Numbe1 Use in Field 
Start Date End Date 

FIDLER A945P 6/5/200 1 8/28/2001 
FIDLER A954P 6/5/200 1 6/18/200 1 
FIDLER A968P 6/1 9/200 1 6/27/200 1 
FIDLER A95 1P 6/20/200 1 7/24/200 1 
FIDLER A983P 6/27/2001 7/29/200 1 
Phoswich 119815 6/7/2001 7/28/200 1 
Phoswich 11 9803 6/7/200 1 8/29/200 1 

Floor Monitor 138256 6/6/200 1 7/ 14/200 1 
Micro Rem C252A 6/6/200 l 6/1 1/2001 
Micro Rem C25 1A 6/6/200 l 8/28/2001 

Pancake 61457 6/5/2001 8/28/2001 
Pancake 61390 6/6/200 I 7/29/200 1 

P:\Pit\Projects\Seneca\S l 2ri \data _report B ldgsurv\Draft( Phase! I )\APP-M .x ls Feb 2002 
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U. S. ARMY TMDE SUPPORT CENTER 
ATTN: AMSAM-TMD-A-T 
11 HAP ARNOLD BLVD 

TOBYHANNA, PA 18466-5104 

Area Secondary Nucleonics Laboratory 
Report of Calibration for 
Radiac SeUSurvev Meter 

Bicron Analyst Serial No. : 
Bicron GS Detector Serial No.: 

Submitted by: ... ... .. . 

A945P 
A378Q 

W0MG4G 

This instrument was calibrated in accordance with TB9-6665-285-15, Army Calibration Program for Radiac 
Meters. The measurements were performed under ambient conditions of approximately 20 degrees Celcius 
and 40 percent relative humidity. Calibration uncertainty, including measurement errors and accuracy of 
reference standards, is estimated to be+/- 10%. 

The reference standard(s) for this calibration : 
(1) AN/UDM-11 Calibration Set, Amerricium 241, (Am-241) source serial number EN468. 
(2) Eberline Model MP2 mini Pulser, serial number 434. 

This calibration is traceable to and compatible with National Institute of Standards and Technology (NIST) 
measurements. 

This report shall not be reproduced except in full without the written permission of the Area Calibration 
Laboratory, USATSC-Tobyhanna. 

Report Number . . . . . . W0MG4G-7020D 
Calibration Date . . . . 25-May-01 
Calibration Due . . . .. 21-Nov-01 

~~ 
T. E. DAVIS 
LRSO 
USATSC-Tobyhanna 
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c A. GREDLEIN 
Chief, ACL 
USATSC-Tobyhanna 
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DSN 795-7820n255 
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Bicron Analyst 
Bicron G5 Detector 

Serial No.: A945P 
Serial No.: A378Q 

Unless otherwise noted, all listed test results were obtained with the Analyzer switch set to "Ch 1". 

2. Meter Accuracy when electronically pulsed (scaler reading are 1 minute counts) 
Applied Initial Readings Adjusted? Final Readings 

Range (cpm) Meter Scaler (YIN) Meter Scaler 

x1000 
100,000 95,000 99,949 

N 
95,000 99,949 

400,000 412,000 399,313 412 ,000 399,313 

x100 
10,000 9,700 10,001 

N 
9,700 10,001 

40,000 40,000 39,987 40,000 39,987 

x10 
1,000 980 999 

N 
980 999 

4,000 4,000 3,994 4,000 3,994 

x1 
100 98 100 

N 
98 100 

400 405 399 405 399 

3. Probe checked with Americium-241 (See notes, below) 
Approx. Applied 

source-to- 2-Pi Back-
Analyzer detector emission ground Average Average 
Switch distance rate reading reading detection 
position (in) (cpm) (cpm) (cpm) efficiency 

Ch-1 6 70,100 400 10,600 0.15 
Out 6 /U ,1UU 7,:.wo LU,UUU 0.29 

Ch-1 12 70,100 400 35,600 0.51 
Out 12 70,100 7,200 65,300 0.93 

4 . Notes: 
1. Source to Detector distance is the approximate distance from the test source to the center of the detector. 
2. Applied rate is the sum of the certified 17keV and 60 keV emission rates from the AM-241 test source. 
3. Background reading as observed on the unit under test at time of test. 
4. Average reading is (average of one minute scaler count plus the analog meter reading) minus the local background 

at time of test 

5. Geomet~ .. ~ 

Report Number . . . . . . W0MG4G-7020D 
Calibration Date . . . . 25-May-01 
Calibration Due .. . .. 21-Nov-01 
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U. S. ARMY TMDE SUPPORT CENTER 
ATTN: AMSAM-TMD-A-T 
11 HAP ARNOLD BLVD 

TOBYHANNA, PA 18466-5104 

Area Secondary Nucleonics Laboratory 
Report of Calibration for 
Radiac SeUSurvev Meter 

Bicron Analyst Serial No.: 
Bicron GS Detector Serial No.: 

Submitted by: ... .. . .. . 

A954P 
A402Q 

W0MG4G 

This instrument was calibrated in accordance with TB9-6665-285-15, Army Calibration Program for Radiac 
Meters. The measurements were performed under ambient conditions of approximately 20 degrees Celcius 
and 40 percent relative humidity. Calibration uncertainty, including measurement errors and accuracy of 
reference standards, is estimated to be +/- 10%. 

The reference standard(s) for this calibration: 
(1) AN/UDM-11 Calibration Set, Amerricium 241, (Am-241) source serial number EN468. 
(2) Eberline Model MP2 mini Pulser, serial number 434. 

This calibration is traceable to and compatible with National Institute of Standards and Technology (NIST) 
measurements. 

This report shall not be reproduced except in full without the written permission of the Area Calibration 
Laboratory, USATSC-Tobyhanna. 

Report Number . . . . . . W0MG4G-7011 D 
Calibration Date . . . . 25-May-01 
Calibration Due . . . . . 21-Nov-01 

T. E. DAVIS 
LRSO 
USATSC-Tobyhanna 

c~~~· 
CRAlifA. GREDLEIN 
Chief, ACL 
USATSC-Tobyhanna 

Phone numbers: 
DSN 795-7820n255 
Comm (570) 895-7820/7255 
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Bicron Analyst 
Bicron G5 Detector 

Serial No.: A954P 
Serial No.: A402Q 

Unless otherwise noted, all listed test results were obtained with the Analyzer switch set to "Ch 1 ". 

2 Mt A e er ccuracy w h en e ec romca 1y pu se t . II I d ( sea er rea mg are 1 mmue t counts) 
Applied Initial Readings Adjusted? Final Readings 

Range (cpm) Meter Scaler (YIN) Meter Scaler 

x1000 
100,000 95,000 99,886 

N 
95,000 99,886 

400,000 432,000 399,692 432,000 399,692 

x100 
10,000 9,300 9,994 N 

9,300 9,994 
40,000 40,300 39,998 40,300 39,998 

x10 
1,000 970 998 

N 
970 998 

4,000 4,150 3,995 4,150 3,995 

x1 
100 95 100 

N 
95 100 

400 405 400 405 400 

3. Probe checked with Americium-241 (See notes, below) 
Approx. Applied 

source-to- 2-Pi Back-
Analyzer detector emission ground Average Average 
Switch distance rate reading reading detection 
position (in) (cpm) (cpm) (cpm) efficiency 

Ch-1 6 70,100 400 10,400 0.15 
Out 6 70,100 7,!:>UU 21,700 0.31 
Ch-1 12 70,100 400 36,300 0.52 
Out 12 70,100 7,500 70,500 1.01 

4. Notes: 
1. Source to Detector distance is the approximate distance from the test source to the center of the detector. 
2. Applied rate is the sum of the certified 17keV and 60 keV emission rates from the AM-241 test source. 
3. Background reading as observed on the unit under test at time of test. 
4. Average reading is (average of one minute scaler count plus the analog meter reading) minus the local background 

at time of test 

5. Geomet~ •~ 

Report Number . . . . . . W0MG4G-7011 D 
Calibration Date . . . . 25-May-01 
Calibration Due . . . .. 21-Nov-01 

.. . . . 
· .. • ... 1,,,-.-a...-J:• &..1.1. 
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U. S. ARMY TMDE SUPPORT CENTER 
ATTN: AMSAM-TMD-A-T 
11 HAP ARNOLD BLVD 

TOBYHANNA, PA 18466-5104 

Area Secondary Nucleonics Laboratory 
Report of Calibration for 
Radiac Set/Survey Meter 

Bicron Analyst Serial No. : 
Bicron GS Detector Serial No.: 

Submitted by: ... .. . .. . 

A968P 
A367Q 

W0MG4G 

This instrument was calibrated in accordance with TB9-6665-285-15, Army Calibration Program for Radiac 
Meters. 

The reference standard(s) for th is calibration : 
(1) AN/UDM-11 Calibration Set, Amerric ium 241 , (Am-241) source serial number EN468. 
(2) Eberline Model MP2 mini Pulser, serial number 434 . 

The measurements were performed under ambient cond itions of approximately 21 degrees Celcius and 
40 percent relative humidity. 

Calibration uncertainty, including measurement errors and accuracy of reference standards, is estimated to be 
+/- 10%. 

This calibration is traceable to and compatible with National Institute of Standards and Technology (NIST) 
measurements. 

Report Number . . . . . . W0MG4G-70260 
Calibration Date . . . . 25-Jan-01 
Calibration Due .. . . . 24-Jul-01 

'\JLQ_;vo 
T. E. DAVIS 
LRSO 
USA TSC-Tobyhanna 

c:~-~ I £1 JjJLs. 
C A. GREDLEIN 
C ef, ACL 
USATSC-Tobyhanna 

Phone numbers: 
DSN 795-7820n255 
Comm (570) 895-7820/7255 
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Bicron Analyst 
Bicron GS Detector 

Serial No. 
Serial No. 

A968P 
A367Q 

Unless otherwise noted, all listed test results were obtained with the Analyzer switch set to "Ch 1". 

1. Basic performance data: 
High Voltage (kV) : ... 1.25 !Lower Level Discriminator (mV) : .. 
Sensitivity (mV) : ..... 100 I Upper Level Discriminator (mV): .. 
Batteries: ............ replaced 1 each 9 volt battery 

2. Meter Accuracy when electronically pulsed (scaler reading are 1 minute counts) 
Applied Initial Readings Adjusted? Final Readings 

Range (cpm) Meter Scaler (Y/N) Meter Scaler 

x1000 
100,000 100,000 100,005 

N 
100,000 100,005 

400,000 422 ,000 399 ,625 422,000 399,625 

x100 
10,000 10,000 9,981 

N 
10,000 9,981 

40 ,000 40,800 39,992 40,800 39,992 

x10 
1,000 1,000 998 

N 
1,000 998 

4,000 4,000 3,998 4,000 3,998 

x1 
100 100 100 

N 
100 100 

400 400 399 400 399 

3. Probe checked with Americium-241 (See notes, below) 
"1-'f-'IU i<.. 1-\f-'fJllt:U 

source-to- 2-Pi Back- Average 
Analyzer detector emission ground Average detection 
Switch distance rate reading reading efficiency 
position (in) {cpm} (cpm) {cpm) (%) 

Ch-1 12 70,100 3,200 31 ,800 45 
Out 12 70 ,1 00 7,000 31 ,000 44 

4. Notes: 
1. Source to Detector distance is the approximate distance from the surface of the test source to the 

surface of the detector's protective shield. 
2. Applied rate is the sum of the certified 17keV and 60 keV emission rates from the AM-241 test source . 
3. Background reading as observed on the unit under test at time of test. 
4. Average reading is (average of one minute scaler count plus the analog meter reading) minus the 

local background at time of test 

5. Geometry: 

Report Number . . . . . . W0MG4G-7026D 
Calibration Date .. .. 25-Jan-01 
Calibration Due .. .. . 24-Jul-01 
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I ' U. S. ARMY TMDE SUPPORT CENTER 
ATTN: AMSAM-TMD-A-T 
11 HAP ARNOLD BLVD 

TOBYHANNA, PA 18466-5104 

Area Secondary Nucleonics Laboratory 
Report of Calibration for 
Radiac SeUSurvey Meter 

Bicron Analyst 
Bicron GS Detector 

Submitted by: .. . .. . .. . 

Serial No. : 
Serial No.: 

A951P 
A365Q 

W0MG4G 

This instrument was calibrated in accordance with TB9-6665-285-15, Anny Calibration Program for Radiac 
Meters. 

The reference standard(s) for this calibra!ion : 
(1) AN/UDM-11 Calibration Set, Amerricium 241 , (Am-241) source serial number EN468. 
(2) Eberline Model MP2 mini Pulser, serial number 434. 

The measurements were performed under ambient conditions of approximately 21 degrees Celcius and 
40 percent relative humidity. 

Calibration uncertainty, including measurement errors and accuracy of reference standards, is estimated to be 
+/- 10%. 

This calibration is traceable to and compatible with National Institute of Standards and Technology (NIST) 
measurements. 

Report Number . . . . .. W0MG4G-7027D 
Salibration Date . .. . 25-Jan-01 
Calibration Due . . . .. 24-Jul-01 

T. E. DAVIS 
LRSO 
USATSC-Tobyhanna 

(;;,4;, $,,(lcr--
c~_A. GREDLEIN 
Cti1ef, ACL 
USATSC-Tobyhanna 

Phone numbers: 
DSN 795-7820/7255 
Comm (570) 895-7820/7255 
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Bicron Analyst 
Bicron GS Detector 

Serial No. 
Serial No. 

A951P 
A365Q 

Unless otherwise noted, all listed test results were obtained with the Analyzer switch set to "Ch 1". 

1. Basic performance data: 
High Voltaqe (kV) : ... 1.24 I Lower Level Discriminator (mV): .. 50 
Sensitivity (mV) : ..... 98 !Upper Level Discriminator (mV) : .. 149 
Batteries: .. .. .. .. .. .. Replaced 1 ea. 9 volt battery 

2. Meter Accuracy when electronically pulsed (scaler reading are 1 minute counts) 
Applied Initial Readings Adjusted? Final Readings 

Range (cpm) Meter Scaler f'(/N) Meter Scaler 

x1000 
100,000 95,000 99,869 

N 
95,000 99,869 

400,000 422,000 399,740 422,000 399,740 

x100 
10,000 9,500 9,985 

N 
9,500 9,985 

40,000 40,500 39,933 40 ,500 39,933 

x10 
1,000 980 998 

N 
980 998 

4,000 4,100 3,994 4,100 3,994 

x1 
100 95 100 

N 
95 100 

400 400 400 400 400 

3. Probe checked with Americium-241 (See notes, below) 
'"'~t,/1 U/\ . '"'tJfJll,::;u 

source-to- 2-Pi Back- Average 
Analyzer detector emission ground Average detection 
Switch distance rate reading reading efficiency 
position (in) (cpm) (cpm) (cpm ) (%) 

Ch-1 12 70,100 1,800 58 ,200 83 
Out 12 70,100 9,000 66,000 94 

4. Notes: 
1. Source to Detector distance is the approximate distance from the surface of the test source to the 

surface of the detector's protective shield . 
2. Applied rate is the sum of the certified 17keV and 60 keV emission rates from the AM-241 test source. 
3. Background reading as observed on the unit under test at time of test. 
4. Average read ing is (average of one minute scaler count plus the analog meter reading) minus the 

local background at time of test 

5. Geometry: 

Report Number .. .. .. W0MG4G-7027D 
Calibration Date .. .. 25-Jan-01 
: alibration Due .. .. . 24-Jul -01 
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U. S. ARMY TMDE SUPPORT CENTER 
ATTN: AMSAM-TMD-A-T 
11 HAP ARNOLD BLVD 

TOBYHANNA, PA 18466-5104 

Area Secondary Nucleonics Laboratory 
Report of Calibration for 
Radiac Set/Survey Meter 

Bicron Analyst Serial No.: 
Bicron GS Detector Serial No.: 

Submitted by: ....... . . 

A983P 
A394Q 

W0MG4G 

This instrument was calibrated in accordance with TB9-6665-285-15, Army Calibration Program for Radiac 
Meters. The measurements were performed under ambient conditions of approximately 20 degrees Celcius 
and 40 percent relative humidity. Calibration uncertainty, including measurement errors and accuracy of 
reference standards, is estimated to be +/- 10%. 

The reference standard(s) for this calibration: 
(1) AN/UDM-11 Calibration Set, Amerricium 241, (Am-241) source serial number EN468. 
(2) Eberline Model MP2 mini Pulser, serial number 434 . 

This calibration is traceable to and compatible with National Institute of Standards and Technology (NIST) 
measurements. 

Report Number .. .... WOMG4G-7021 D 
Calibration Date . . . . 20-Mar-01 
Calibration Due .. ... 16-Sep-01 

T. E. DAVIS 
LRSO 
USATSC-Tobyhanna 

!?:a2/h_-d_ 
C~A. GREDLEIN 
Chief, ACL 
USA TSC-Tobyhanna 

Phone numbers: 
DSN 795-7820/7255 
Comm (570) 895-7820/7255 
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Bicron Analyst 
Bicron GS Detector 

Serial No. 
Serial No. 

A983P 
A394Q 

Unless otherwise noted, all listed test results were obtained with the Analyzer switch set to "Ch 1 " . 

1 8 . asIc pe rf ormance d ata: 
High Voltage (kV) : .. . 1.24 Lower Level Discriminator (mV) : .. 51 
Sensitivity (mV) : .. . .. 100 Upper Level Discriminator (mV): .. 194 
Batteries: .......... .. replaced 1 ea 9V 

2. Meter Accuracy when electronically pulsed (scaler reading are 1 minut e counts) 
Applied Initial Readings Adjusted? Final Readings 

Range (cpm) Meter Scaler (Y/N) Meter Scaler 

x1000 
100,000 98,000 99,971 

N 
98,000 99,971 

400 ,000 420 ,000 399 ,615 420,000 399,615 

x100 
10,000 9,500 9,980 

N 
9,500 9,980 

40,000 39,900 39,900 39,900 39,900 

x10 
1,000 950 999 

N 
950 999 

4,000 4,000 3,999 4,000 3,999 

x1 
100 98 100 

N 
98 100 

400 400 400 400 400 

3. Probe checked with Americium-241 (See notes, below) 
/"\f'f'I UA. /"\f'f'llt::U 

source-to- 2-Pi Back-
Analyzer detector emission ground Average Average 
Switch distance rate reading reading detection 
position (in) (cpm) (cpm) (cpm) efficiency 

I Ch-1 12 70,100 3,400 69,400 0.99 
Out 12 70,100 9,800 70,000 1.00 

4. Notes: 
1. Source to Detector distance is the approximate distance from the surface of the test source to the 

surface of the detector's protective shield. 
2. Applied rate is the sum of the certified 17keV and 60 keV emission rates from the AM-241 test source . 
3. Background reading as observed on the unit under test at time of test. 
4. Average reading is (average of one minute scaler count plus the analog meter reading) minus the 

local background at time of test 

5. Geometry: 

Report Number . . . . . . WOMG4G-7021 D 
Calibration Date . . . . 20-Mar-01 
Calibration Due . . . . . 16-Sep-01 
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CERTIFICATE 
~ RSA Laboratories, Inc. 
~ 21 Pendleton Drive, P.O. Box 61 

Hebron, Connecticut 06248 OF CALIBRATION 
(COUNT-RATE INSTRUMENT) 

(860) 228-0721 Fax (860) 228-4402 

Customer and Contact: Radiation Safety Associates, Inc. Attn: K. Paul Steinmeyer (860) 228-0487 
Customer Address: P.O. Box 107, 19 Pendleton Drive, Hebron, CT 06248 
Inst. Mfr. & Model Ludlum Model 2224 Inst. Type Scaler/Ratemeter 
Det. Mfr. & Model Ludlum Model 43-1-1 Det. Type Alpha/Beta Phoswich 
Cal. Date 30 May 2001 Due Date 30 November 2001 

Inst. s/n 119815 
Det. sin 155183 
Cal. Interval 6 months 

Environmental'conditions : Temperature : 71 °F Relative Humidity 38 % Atmospheric Pressure 29.22 inches Hg 
Pre-ca libration Checks: 
B Contamination survey 
B Mechanical check 
B Meter zero 
B Geotropi sm check 

B Battery check 
B Audio check 
l!I Reset check 

□ Fast response check 

□ Slow response chec k 
□ Window operation 
l!I Plateau check 

□ Alarm set 

B Det. vo lts 775 Ydc 

l!I Input sens . •5ee comments 

l!I Pulse generator sin 94926 □ Oscilloscope sin I 7 1-04928 
Ref./ Inst. 1700 V / 1700 V 

l!I Voltmeter sin 57410002 
l!I HV Readout (2 points) Ref./Inst. 900 V / 900 V 

Comments: • Alpha threshold = 120 rnV ; Beta threshold = 4 mV; Beta window = 4 mV to 30 mV . 
Local background = 1 cpm alpha, 316 cpm beta. 

SIN of source used for precision check 0210 Isotope Th-230 Dedicated Source? □Yes BNo 
Reading #I 5,484 cpm Reading #2 5,401 cpm Reading #3 5 ,454 cpm Mean 5,446 cpm 
Prec ision : B± < 10 % □ ± 10-20 % □Out of tolerance 

Range Mulllpllcr Rererence Callbr.iltlon Pol nl Instrument Indlcallon 

X 1000 400,000 cpm 400,000 cpm 

X 1000 100,000 cpm 100,000 cpm 

X 100 40,000 cpm 40,000 cpm 

X 100 10,000 cpm 10,000 cpm 

X 10 4000 cpm 4000 cpm 

X 10 1000 cpm 1000 cpm 

X I 400 cpm 400 cpm 

X 1 100 cpm 100 cpm ~ 

1 min count 100,000 cpm 100,0.1 cpm 

All ranges ca librated elec tronically . 

Imtrument R('.Sildlng 4,r ln~ lrument 

Rang• Multlpller 
Ca l. Source Uud (IM>lope and S/N) Source Acth1ty (dpm) (cpm) Efficiency(%) 

1 min . count C-14 #4-156 20:! ,100 I (a) 0.00% 

11,093 (0) 5.3% 

1 min. count Pm-147 #5381 20,382 I (a) O.OO'k 
2,098(6) S.7% 

l min. count Tc-99 ND101 ~.064 I (a) 0.00% 

4,319 (0) 17.4% 

1 min . count c,.131 #2886 19,191 1 (a) 0.00% 
6,453 (6) 31.9% 

1 min. count CJ-36 #0700 23,598 I (a) 0.00% 
8,101 (B) 32.9% 

1 min. count Sr/Y-90 #0711 '48,238 I (a) 0.00% 

17,220 (6) 35.0% 

1 min. count Th-230 #91TH2200210 38,900 5,489 (a) 14 .1% 
1,105 (0) 2. 0% 

RSA Laboratories ID# 4956 . Instrument indicates within ± 10% of ca libration points unless otherwise indicated . Source-to-detector entry window 

distance for efficiency determinations is I cm unless otherwise specified. RSA Laboratories, Inc . ce rtifi es that the above instrument has been ca librated 
with standards traceable to the Nati onal Institu te of Standards and Technology, o r have been derived from accep ted values of nalural phys ica l constants , 
o r have been derived by th e ratio-type of ca libration techniques . 

C,libm,d bye Pmtl R. Stefilmeye<~ ol_~ 
Reviewed by: David L. Judd 'J... ~ 

~ v' 

Date --=-3=o____._t1----'--'-""f.:f--2_o_0 __;_1 --

3:2 #? A z: c,9o('.; I' Date 
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Interpola ted Beta Efficiencies 
30 M&y 2001 Ludlum Mod el 2224 #119615 

34 ..----_--_-_-_-_- _- -_-_- _-_----+--_--_-_-_-_-_-·+--+---+--+--+--_-·+·---+-_-·+·---,=-·=--·------ -==~=---+' - +-----··,_ -+----+---+--+--4--1------l---1 
,... a..i-- i----

- - - ----32 -J-------+----+--t~:i!~.--l~rJ3°'.,r-l+,--"'""'=t--t-+-++----~--+----+---+--+--+---l- -l----l----1 

30 -1-------t------t-----j,---,f-/li---+-+-+-+-+-----~-+----+-- --l---l---i-_j>---i-+---l I 
28 -f-------t------!--++

7
-t--t--+---!--IH-----:---l---+---l---1- -1------l---l--l----1 I 

a~-t--- - ---+----t-----jr/_-+---f.----+--+-+-+----~-+----+---+---+--+--1--1--+-1 

~ 7 ;24 -t--- - --- +---+ --;++-- t--t~+-t-l!--!-------;..---j----l'-----l--t---l--l-----1----1----1 

!221-------+---+-il-/+--+-+-1-+-++------,- +---+ --+ - +-+-I--+-+~ 
2 I 
~20 -1-------+------t-r1---t--t----,:---+--+-i-if-------t- ---1----+-- 1---1- -+--+--l-1 ta r------ - t---- +,r/- - t--+---t,--+-t--+-+-----~-+----+---+---+--+--+-1-+---l 

< Tc-99 -l · 

~ 16-j--- - ---+---,-+1-t-----ji---t---+-+-+-+-+----- ~ -+---+----l-_..j!---+-+-+--1--1 

5 / ] 14 -t-------+---1f--+--+--+--f---t-+-++--- --:.- +---+---+--+--l-----1--+-+~ 

l, 2 ..-_·_-_-_-_--------+-------...,-P.-l-+---+---,:-------l'-+--+-+-1------'----+-----1----+--1----+--+--+--1-1 

I l 
~ 10-1--- ----+---t-1 ~-i-- -+--f---+-+--+-t-l-------+--- -l----+--l--+--+--+--I-I 

Pm-1 7~ 
e-t---------j;,"'-, ,,._,;--t---+--+-f.--t--t-t-+-----i--t----t--+--1---!--l----t--l----l 

/ 

21--- ----i-- +---,-;- +-- + - +-+-1-+-++------+-+---+--+-+-+-11--.+--1-~ 

o-,..----~'1----11------------~1-..i....,,1,__,_,------t•_..., ___ ...., __ ...,_...,_....,....11-.i.....:..~ 
0.1 1 10 

S-35 P-33 Ca-45 l-131 Maximum Be1a Energy (MeV) P-32 

RS A Laboratori es ID# 4956 . 

c l b p d 6? .J_ (2_ , A ~ ) 0 ,~ , ' { 2. ""' I 

. ::,,:::' ,': 0 ::,:~ 

5

;,:~m,,., ) P ,I /. /Z/ ::: 3CJ 171 A T d<fcf / c7 ....7~ - -=------'--=--=-=~-
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·cERTIFICATE 
OF CALIBRATION 
(COUNTER/SCALER) 

ffi RSA Laboratories, Inc. 
19 Pendleton Drive, P.O. Box 61 
Hebron, Connecticut 06248 
(203) 228-0721 Fax (203) 228-4402 

Customer and Contact: Radiation Safety Associates, Inc. Attn: K. Paul Steinmeyer (860) 228-0487 
Customer Address : P.O. Box 107, 19 Pendleton Drive, Hebron, CT 06248 
Inst. Mfr. & Model Ludlum Model 2224 Inst. Type Scaler Ratemeter 
Det. Mfr. & Model Ludlum Model 43-1-1 Det. Type Alpha/Beta Phoswich 
Cal. Date 30 May 2001 Due Date 30 November 2001 

Inst. s/n 119803 
Det. s/n 166008 
Cal. Interval 6 months 

Environmental conditions: Temperature : 66°F · Relative Humidity 42 % Atmospheric Pressure 29.23 inches Hg 
Pre-calibration Checks : 

H Contamination survey 
H Mechanical check 
H Meter zero 
H Geotropism check 

H Battery check 
H Audio check 
E Reset check 
□ Fast response check 

□ Slow response check 
E Window operation 
E Plateau check 
□ Alarm set 

Ill Del. volts 675 Vdc 

Ill lnput sens. ·See comments 

lllPul se generator si n 94926 □ Oscilloscope si n 171 -04928 
Ref./Inst. 1000 VI 1000 V 

l!I Voltmeter si n 57410002 
EHV Readout (2 points) Re f./ lnst. 500 Vl500 V 

Comments : •Alpha threshold =120 mV; Beta threshold= 4 mV; Beta window= 4 mV to 30 ruV. Local background ""1 cpm et, 261 cpm {3. 

SIN of source used for precision check 0210 Isotope Th-230 Dedicated Source? □Yes lllNo 

Reading #I 5,413 cpm Reading #2 5,355 cpm Reading #3 5,451 cpm Mean 5 ,406 cpm 
Precision: E± < 10% □ ± 10-20 % □Out of tolerance 

Range Multiplier Reference Calibration Point Instrument Indication 

X lK 400,000 cpm 400,000 cpm 

X IK 100,000 cpm 100,000 cpm 

X 100 40,000 cpm 40,000 cpm 

X 100 10,000 cpm 10,000 cpm 

X 10 4 ,000 cpm 4,000 cpm 

X 10 1 ,000 cpm 1,000 cpm 

X 1 400 cpm 400 cpm 

X 1 100 cpm 100 cpm 

1 min, X 1 5,000 cpm (5,000 counts) 5,003 counts 

All ranges calibrated electronically . 

Instrument Reading •h· Instrument 

Range Mulllpllcr 
Cal. Source U,od (1,otope and SIN) Source Actlvlly (dpm) (cpm) Efficiency(%) 

1 min. count C-14 #4456 202,100 I (a) 0.00% 
6,611 (B) 3.1% 

1 min. count Pm-147 #5381 20,..182 I (a) 0.00% 
i,4?5 (fi ) 6.1% 

1 min. coun t Tc-99 ND702 23 ,064 I (a) 0.00% 
3,357 (ij) 13 .4% 

1 min . count c,-n1 #2886 19,191 I (a) 0.00% 
6,021 (ij) 30.0% 

1 min. count Cl-36 ND700 23,598 I (a) 0.00% 
7,884 (0) 32.3% 

l min . oount Sr/Y-90 #0711 48,238 2 (a) 0.00% 
16,532 (Bl 33.7% 

1 min. oounl Th-230 N91TH22002l0 38,900 5,211 (a) l3.3% 
1405 (II) 2.9% 

RSA Laboratorie.s IDN 4955 . Inst rument indicates within ± 10% of calibra tion points unless otherwise indicated. Source-to-detecto r entry window distance for 
efficiency deterrrunations is I cm unless otherwise specified. RSA Laboratories , Inc . certifies that the above inst rument has been ca librated with 
standards traceable to the National Institute of Standard s and Tech nology, o r have been derived from accepted values of natural physical consta nts , o r 

Calibrated by : Paul R. Steinmeyer 'c....(_ \ l, / )---------- Date > 0 J't' f <-..0 ~ \ 

have been derived by the ratio-typc~of calibrat ion te~niques. ~ :=:::::::, 

Re,i,w,d by, Da,id L. J,dd ~ D,>o _3:) M <ly ~ / 
Page 1 of 2 
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3 

, 10 
1-131 Maximum Beta Energy (MeV) P-32 

RSA Laboratories ID# 4955 . 

?:::::> 
Calibrated by: Paul R. Steinmeyer __ ..x..~--------71---,--....----------Date __ )_()_~M...:.....1s......,.f __ 2._

0

_<P __ r __ 

Reviewed by: David L. Judd ___ -j,C-'----#-----,.,L-,l-----:/2'~.£-~~-------Dat~ -~--=(J'--_/1l_ A--L

1 

/_--=~'--~-/ __ 
Page 2 of 2 



) 



Designei1cind Manufactvrer 
of 

Sciantific end Industrial 
lnrtnJments 

CUSTOMER Se-lECA ARMY DEPOT 

· •fg. Luclum Measurements. Inc. 

.0 . Ludl.m Measurements lnc. 

CERTIFICATE OF CALIBRATION 

LUDLUM MEASUREMENTS, INC. 
POST OFACE BOX 810 PH. 915-~9'4 
501 OAK STREET FAX NO. 915-235-,4672 
SWEETWATER. TEXAS 79556. U.SA 

ORDER NO. 2'49050/2'48'46'4 

Model _______ 2360~'------- Serial No. / J.!;)..Sr. 
Model _______ "3-3-_7 _ ____ _ Serial No. PR J.;Jtd U 

Ca. Date 14-Nov-OO Cal Due Date 1'4-Nov-01 Cal. lnferval ) Yea Melerfoce 202-855 

Check mak @'apples to oppicoble instr. end/or deleciOf IAW mfg. spec. T. 76 "f RH :40 ~ All 692.8 mm Hg 

D New Instrument Instrument Received [3Wrthin Toler. +-1~ D 10-~ D OJI ofTol. D Requiring Repar D Other-See comments 

~ Mechoolcol cl<. ~ Meter Zeroed O Bod:gould Slblract D ~ Sens. Uneaity 
D F/S Resp. ck O Reset ck. 0 Window Operation ~ Geotropism 
~ Aucio CK. □ Alam Setting ck. ~ Batt. ck. (Min. Voll) ___ voe 
ffColbroled In accOfc:kr)ce with LMI SOP 1'4.8 rev 12/05/89. 0 Colbroted In occorc:kr)ce with LMl SOP 1'4.9 rev 12/19/89. 

TIYeshold m\ 
Instrument Volt Set ) 675 V Input Sens. Comments mV Del. Oper. ) 675 V al Con:rnenh mV Dial Ralio ____ = ____ _ 

li2f HV Readout 12 points) Ref ./Inst. ___ • Sj-0~3~ __ / ___ __..,500..._ __ V Ref./lnsl. _ __.t~S~oo~--- / ___ ~) 500~-- V 

COMMENTS: 
Firmware Version: 
Alpha Threshold: 

Beta Thre:,hold: 

.]9{)h25 
l@mV 

Beta Window : w,...,v 
overload checked,but not set 
In:,trument calibrated with a ~cable. 
High voltage :,et with detector di:,connected. 

(EEPROM Settings:) 
User Time: 002.5 min. 
Alpha Alarms: 999999cpm 
Beta Alarm:,: 999999cpm 
A/B Alarms: 999999cpm 
M2360 Date: 1.5/11 /:;.oco 
Calibration Date: 'IS I II 1,.2 oo I 

r > 

~ Calnlion: GM~ paailind f""r"'C!'?i• to -e:apt lcr M 4'-9 r, .tidl h frcnl d p-abe ta:.-. 

RANGE/MULTIPLIER 
XlOOO 
XlOOO 
XlOO 
XJOO 
XJO 
XJO 
Xl 
Xl 

REFERENCE 
CAL POINT 

-400kcpm 
100kcpm 
40kcpm 
JOkcpm 
4kcpm 
Jkcom 

400cpm 
lOOcpm 

INSTRUMENT RECD 
.. AS FOUND READING" 

y~ 

1/a, 

/00 

INSTRUMENT 
METER READING* 

4w 
IW 

/tJo 

____ -u,::::.::nc:;.:e:::,:rt.:;:oi::_:n,:,ztv..:w,:::.:·thi.:,:'~n.:,t.:,:l°"~..:C:;·~F.,:w,:.:.::·lhi:.:,'n:.:.:.,t~20";g~--------=;;;;;==========A;!!L:L:....:;R::an:.:.g:.e(:.!:1):..;Callbrated Bectronlcalty 

Dlgilol 
Readout 

REFERENCE 
CAL. POINT 

'400kcpm 
:4Qkcom 
4kcpm 

40Qcpm 
4Qcom 

INSTRUMENT 

RECEIVED 

'/Q)l./0 ,6) 

~ 

INSTRUMENT 
METER READING• 

Log 
scae 

REFERENCE 
CAL POINT 

INSTRUMOO 

RECBVED 

INSTRUMENT 
METER READING• 

Ludlum t • ■ a1t -•II. Inc. c:atlllM that the at,o,,. ~ tms t..l ...... uh.d ..... slandardl .......... lo._ Naaaftal lnlllluteof Slclndards onct Tec:t>l,ology, o, lo the ...... ollcw, ~ ol 
olllS ~,la1.allcw.al Slandarcb Olgo.olmtlcw, nwnb■n. OI have bMn dert"9d Rm oc:c,■JJted """- ot naMol pt,ylical candanls or have bMn d■ft-..d by the ratio type of cua,.ollui, tec:hniques. 
Tht-.....,,a,1cw, JVStem conlcrms to the,-qunrnents of ANSI/NCSL Zs«>-1-1"◄ and ANSI t-023-1978 State of Texas Caibration License No. L0-196. 

Reference Instruments and/Of Sources: 
CJ-137 Garrma S/N O 1162 0 G 1 12 0 M565 0 5105 0 TlCXl6 0 1'879 0 E552 0 E551 0 Neutron Am-2-41 lie SIN T-3 

~ ~ho SIN ___ ..._Pu=239~='8=7...a:43.:.... __ ~ Belo S/N _ _,_,T c991<L-<,. .... INl::fY'-"--"'_,_ • ..,S®Y9Q~~•=-~.......,) 6..__ □ Other 

:;?' m 500 S/N ----'7~0=6~48~---­ 0 Osclloscope SIN ________ _ Gtf" Mutlmeter S/N ___ _,6..,1..:.7=300=7-"4'----

Coibroled By: ...... ~-------yV}.-~~~-~---------­

Re~ewed By: -~--•---~~~-=.t7-AJ~°'1::'.':-,.,.,~~·---------------
Thn ~ lhal no1 be~ eJl0■P4 In lul. without the_....,_........ of Ludlum Meof'. ___,,a, Inc. 
FOeMC22A 12/2'/19" 

Dote __ !_'5._,..._M-'-'"'w_-_a> ________ _ 

Dote~l~S~N~~=-<-JQx...,,,:O _______ _ 
D Passed Dielectric (Hi-PotJ and Continuity Test 
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Designer and Mcn,iacturet' 
of 

Detector 

Scientific and Industrial 
lnrln.omen1s 

43-37 Serial No. 

Customer SENECA ARMY DEPOT 

Counter 2360 Serial No. 

Count Time !Minute 

Other 

High Background 
Voltage Alpha Beto 

//,) t:, 3 q~i{ 

Jt6o I S'-1.:? 

Ju7.5 ~ 2 t CJ/ 

I 7t::o </ 7Cf_) 

LUDLUM MEASUREMENTS. INC. 
POST OFACE BOX 810 PH. 915-235-5-'94 
501 OAX STREET FAX NO. 915-~72 

SWEETWATER. TEXAS 79556, U.S.A. 

Bench Test Data For Detector 

l!&L:l..~ 1/9 J. Order I. 249050/248464 

Alpha Input Sensitivity /..Di> mV 

L.18. 2,s:, Beta Input Sensitivity L/ mV 

Beta Window ~Q mV 

Distance Source to Detector ' fuc_-r;C. C: 

Isotope /1.)..-:JCf Isotope [<;.1..~ Isotope S,,qi> yqo 
Size I.Z IK(f'n Size L.'f:L Is. c..l?h. Size t'Z, 1/,<{/cpn... , 

Alpha Belo Alpha Seto ~ Belo 

4..2.2 '{ 7i:J L./ ' i, 7..20 7 J.5112 

L./ l>/9 3J7 5 7r, I I 'I J.J/01.. 

L/i77 '?"J:J 11. 73g1, I .S ~07.S1' 

,(033 /J.?1l ~L/ 7.,7,l 2_, ~::J.SSL/ 

O Gas Proportional detector count rote decreased s 1~ after 15 hou' static test using 39" cable. 

~Gas proportional detector count rote decreased s 1~ after 5 hou' static test uslng 39" cable end alpha/beta counter. 

Signature __,,4Rc...,,,-_""C'U.Ao,-==·---"""""✓--?_,'._)""'a,;:L__.."-"--"~'------------------
7 ~ 

Date 1..S- 1vo11 -()o 

FORM C~ 12/fJf/91 
• Serving The Nuclear Industry Since 1962 • 
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U. S. ARMY TMDE SUPPORT CENTER 
ATTN: AMSAM-TMD-A-T 
11 HAP ARNOLD BLVD 

TOBYHANNA, PA 18466-5104 

Area Secondary Nucleonics Laboratory 
Report of Calibration for 
Radiac Set/Survey Meter 

Bicron Micro-Rem, ser. No.: .. . 
Submitted by: .. .. .. .... .......... . 

C252A 
WOMGAA 

This instrument was calibrated in accordance with TB9-6665-285-15, Army Calibration Program for Radiac 
Meters. The measurements were performed under ambient conditions of approximately 20 degrees Celcius 
and 40 percent relative humidity. Calibration uncertainty, including measurement errors and accuracy of 
reference standards, is estimated to be +/- 10%. 

The reference standard(s) for this calibration : 
(1) J.L. Shepherd model 89-400 Self containied Gamma calibration range , Cs-137, 0.662 meV Gamma 
(2) Eberline Model MP2 mini Pulser, serial number 434 . 

This calibration is traceable to and compatible with National Institute of Standards and Technology (NIST) 
measurements. 

Report Number .. .. .. W0MGAA-7011 D 
Calibration Date . . . . 20-Mar-01 
Calibration Due.. .. . 16-Sep-01 

T. E. DAVIS 
LRSO 
USATSC-Tobyhanna 

(~ j~-
c~ A. GREDLEIN 
Chief, ACL 
USATSC-Tobyhanna 

Phone numbers: 
DSN 795-7820/7255 
Comm (570) 895-7820/7255 

page I of 2 





Bicron Micro-Rem, Serial Number: 

1 8 . asIc pe rf onna.nce d ata: 
High Voltage (kV) : ... Window: .... ..... ...... 
Sensitivity (mV) : ...... Check Source: .. .. ... .. 
Batteries: ..... . ...... OK 

2. Gamma Detection - Radio Isotope: Cesium-137 (Cs-137) 
In1t1aI 

Applied Reading 
Range (uR) Pulser? (uR) 

x0.1 
4 y 3.70 
16 y 15.5 

x1 
40 y 38.0 

160 N 152 

x10 
500 N 500 

1,500 N 1,550 

x100 
5,000 N 4,700 
15,000 N 15,000 

x1000 
50 ,000 N 49,000 
150,000 N 150,000 

3. Geometry: 

NVW\ ► 

Report Number . . . . . . W0MGAA-7011 D 
Calibration Date . . . . 20-Mar-01 
Calibration Due . . . .. 16-Sep-01 

t-maI 
Adjust Reading 
(Y/N) (uR) 

y 3.8 
16.0 

y 40.0 
160 

N 
500 

1,550 

N 
4,700 
15,000 

N 
49,000 
150,000 

I 

..... 

C252A 

NIA 
NIA 

Avg. 
Efficiency Efficiency 

0.95 
0.98 

1.00 
1.00 

1.00 
1.00 
1.00 

1.02 
1.03 
0.94 

0.97 
1.00 
0.98 

0.99 
1.00 

p;igc 2 of 2 
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U. S. ARMY TMDE SUPPORT CENTER 
ATTN: AMSAM-TMD-A-T 
11 HAP ARNOLD BLVD 

TOBYHANNA, PA 18466-5104 

Area Secondary Nucleonics Laboratory 
Report of Calibration for 
Radiac Set/Survey Meter 

Bicron Micro-Rem, ser. No .: .. . 
Submitted by: .. .. .. ... ...... .. . .. . 

C251A 
W0MG4G 

This instrument was calibrated in accordance with TB9-6665-285-15, Anny Calibration Program for Radiac 
Meters. The measurements were perfonned under ambient conditions of approximately 20 degrees Celcius 
and 40 percent relative humidity. Calibration uncertainty, including measurement errors and accuracy of 
reference standards, is estimated to be +/- 10%. 

The reference standard(s) for this calibration : 
(1) J.L. Shepherd model 89-400 Self containied Gamma calibration range, Cs-137, 0.662 meV Gamma 
(2) Eberline Model MP2 mini Pulser, serial number 434. 

This calibration is traceable to and compatible with National Institute of Standards and Technology (NIST) 
measurements. 

Report Number .. .. .. W9MG4G-7024D 
Calibration Date 20-Mar-01 
Calibration Due . .. .. 16-Sep-01 

T. E. DAVIS 
LRSO 
USATSC-Tobyhanna 

~t~~N 
Chief, ACL 
USATSC-Tobyhanna 

Phone numbers: 
DSN 795-7820/7255 
Comm (570) 895-7820/7255 

page I of 2 



,') 

<~-_; 

'J 



Bicron Micro-Rem, Serial Number: 

1 8 . asIc pe rf ormance d ata: 
High Voltage (kV) : ... Window: .. .. .... .. .. .. . 
Sensitivity (mV) : ... ... Check Source: ......... 
Batteries: .. ......... . OK 

2. Gamma Detection - Radio Isotope: Cesium-137 (Cs-137) 
lnmal 

Applied Reading 
Range (uR) Pulser? (uR) 

x0 .1 
4 y 3.40 
16 y 16.1 

x1 
40 y 39.0 
160 N 169 

x10 
500 N 440 

1.500 N 1,450 

x100 
5,000 N 4,300 

15.000 N 14,300 

x1000 
50 ,000 N 47,000 
150.000 N 156,000 

3. Geometry: 

/VVW\ ► 

Report Number . . . . . . W9MG4G-7024D 
Calibration Date . . . . 20-Mar-01 
Calibration Due . . . .. 16-Sep-01 

Final 
Adjust Reading 
(Y/N) (uR) 

y 3.6 
16.8 

N 
39.0 
169 

y 480 
1,580 

y 4,800 
15,800 

N 
47 ,000 

. 156,000 

I 

C251A 

NIA 
NIA 

Avg. 
Efficiency Efficiency 

0.90 
1.05 

0.98 

0.98 
1.02 

1.06 
0.96 

1.01 
1.05 
0.96 

1.01 
1.05 
0.94 

0.99 
1.04 

page 2 of 2 





U. S. ARMY TMDE SUPPORT CENTER 
ATTN : AMSAM-TMD-A-T 
11 HAP ARNOLD BLVD 

TOBYHANNA, PA 18466-5104 

Area Secondary Nucleonics Laboratory 
Report of Calibration for 
Radiac Set/Survey Meter 

Ludlum model 3, serial number: 
with 44-9 G-M detector, s/n : 

Submitted by ... .... .... . ...... ..... . 

61457 
PR026657 

W0MG4G 

This instrument was calibrated in accordance with TB9-6665-285-15, Army Calibration Program for Radiac 
Meters. 

The reference standard(s) for this calibration : 
(1) J.L. Shepherd model 89-400 Self containied Gamma calibration range, Cs-137, 0.662 meV Gamma 
(2) AN/UDM-6 Radiac Calibrator, Pu-239, 5.16 MeV Alpha. 
(3) Ludlum model 500 Pulser, serial number 87219 . 

The measurements were performed under ambient conditions of approximately 20 degrees Celcius and 
40 percent relative humidity. 

Calibration uncertainty , including measurement errors and accuracy of reference standards, is estimated 
to be+/- 10%. 

This calibration is traceable to and compatible with National Institute of Standards and Technology (NISD 
measurements. 

Report Number ...... W0MG4G-7015D 
Calibration Date . . . . 03-Apr-01 
Calibration Due . .. .. 30-Sep-01 

~~ 
T. E. DAVIS 
LRSO 
USATSC-Tobyhanna 

{~4$J{{;r-
citA{G A. GREDLEIN 
Chief, ACL 
USATSC-Tobyhanna 

Phone numbers: 
DSN 795-782017255 
Comm (570) 895-7820/7255 

page I nf 2 





Ludlum model 3, serial number: 

Instrument Parameters: 
High Voltage (kV) = 0.72 

Sensitivity (mV) = 26 
Check Source = n/a 

Batteries: OK 
Window: fixed open 

Gamma Detection - Radio Isotope: Cesium-137 (Cs-137) 
1n1t1a1 Final 

Applied Reading Adjust Reading 

Range (mR) Pulser? (mR) (Y/N) (mR) 

X 0.1 
0.05 y 0.058 y 0.050 
0.15 y 0.165 0.150 

X 1.0 
0.5 N 0.600 y 0.500 
1.5 N 1.70 1.50 

X 10 
5 N 5.20 y 5.10 
15 N 15.8 15.0 

X 100 
50 N 60.0 y 50.0 

150 N 170 150 

Alpha Detection - Radio Isotope: Plutonium-239 (Pu-239) 
1n1t1a1 

Applied Reading Adjust 
Range (cpm) Pulser? (cpm) (YIN) 

X 0.1 
516 N 110 

N 
1,359 N 250 

X 1.0 
5,900 N 1,000 

N 
15,527 N 2,600 

X 10 
62,342 N 13,000 

N 
164.058 N 31 ,000 

X 100 
564,099 N 95 ,000 

N 
1,484.472 N 175,000 

NOTE: Do not use for quantitive Alpha measurements. 

Geometry: 
NV\--+ 

Report Number ... .. .. W0MG4G-7015D 
Calibration Date . . . 03-Apr-01 
Calibration Due . . . . .. 30-Sep-01 

F-mal 
Reading 

(cpm) 

110 
250 

1,000 
2,600 
13.000 
31,000 
95,000 
175,000 

61457 

Efficiency Avg.Eff. 
1.00 

1.00 
1.00 
1.00 

1.00 
1.00 
1.02 

1.01 
1.00 
1.00 

1.00 
1.00 

Efficiency Avg.Eff. 
0.21 

0.20 
0.18 
0.17 

0.17 
0.17 
0.21 

0.20 
0.19 
0.17 

0.14 
0.12 
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U. S. ARMY TMDE SUPPORT CENTER 
ATTN: AMSAM-TMD-A-T 
11 HAP ARNOLD BLVD 

TOBYHANNA, PA 18466-5104 

Area Secondary Nucleonics Laboratory 
Report of Calibration for 
Radiac SeUSurvey Meter 

Ludlum model 3, ser. no.: 
with 44-9 detector, ser. no.: 

61390 
PR019247 

Submitted by . . . . . . . . . . . . . . . .. . . . . . . . . . W0MG4G 

This instrument was calibrated in accordance with TBS-6665-285-15, Army Calibration Program for Radiac 
Meters. 

The reference standards for this calibration are: 
(1) J.L. Shepherd model 89-400 Self containied Gamma calibration range, Cs-137, 0.662 meV Gamma 
(2) AN/UDM-6 Radiac Calibrator, Pu-239, 5.16 MeV Alpha. 
(3) Ludlum model 500 Pulser, serial number 87219. 

The measurements were performed under ambient conditions of approximately 20 degrees Celcius and 
40 percent relative humidity. 

Calibration uncertainty, including measurement errors and accuracy of reference standards, is estimated to be 
+/-10%. 

This calibration is traceable to and compatible with National Institute of Standards and Technology (NIST) 
measurements. 

Report Number ..... . 
Calibration Date ... . 
Calibration Due .... . 

W0MG4G-7017D 
30-Jan-01 
29-Jul-01 

~~ 
T. E. DAVIS 
LRSO 
USATSC-Tobyhanna 

;·;/~JjJ~ 
c;M A. GREDLEIN 
Chief, ACL 
USATSC-Tobyhanna 

Phone numbers: 
DSN 795-7820/7255 
Comm (570) 895-7820/7255 

poge l of:! 





Ludlum model 3, serial number: 

Instrument Parameters: 
High Voltage = 0.90 kV 

Sensitivity = 24 mV 
Check Source = n/a 

Batteries: ok 
Window: fixed open 

G amma D t t· e ec I0n - Rd" I a 10 sotope: esIum- s-C . 137 (C 137) 

I 
Applied 

I I Initial I Adjust I Flnal 
Range (mR) Pulser? Reading (Y/N) Reading 

X 0.1 
0.05 y 0.052 

N 
0.052 

0.15 y 0.150 0.150 

X 1.0 
0.5 N 0.52 

N 
0.52 

1.5 N 1.50 1.50 

X 10 
5 N 5.2 

N 
5.2 

15 N 14.7 14.7 

X 100 
50 N 50 

N 
50 

150 N 170 170 

Al h D Ip a etectIon - a 10 Isotope: Rd. Plutomum-2 u- 9 39 (P 23 ) 
mmaI 

Applied Reading Adjust 
Range (cpm) Pulser? (cpm) (YIN) 

X 0.1 
516 N 110 

N 
1,359 N 240 

X 1.0 
5,900 N 1,100 

N 
15,527 N 2,500 

X 10 
62,342 N 12,000 

N 
164,058 N 28.000 

X 100 
564,099 N 90,000 

N 
1,484,472 N 150,000 

NOTE: Do not use for quantitive Alpha measurements. 

Geometry: 

NV\--►• 

Report Number . .. .. .. WOMG4G-7017D 
Calibration Date . .. .. . 30-Jan-01 
Calibration Due ... .. . 29-Jul-01 

i-maI 
Reading 

(cpm) 
110 
240 

1,100 
2,500 
12,000 
28,000 
90,000 
150,000 

61390 

I 
Corr. 

I Factor Avg C.F. 
0.96 

0.98 
1.00 
0.96 

0.98 
1.00 
0.96 

0.99 
1.02 
1.00 

0.94 
0.88 

AIpna AVg. 

Efficiency Efficiency 
(%) (%) 
21 

19 
18 
19 

17 
16 
19 

18 
17 
16 

13 
10 
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APPENDIXN 

Instrument Source Check Sheets(by Instrument)- Phase II 

Instrument Type Serial 
Number 

FIDLER A945P 
FIDLER A95-IP 
FIDLER A968P 
FIDLER A95/P 
FIDLER A983P 
Phoswich 119815 
Phoswich 119803 

Floor Monitor 138256 
Micro Rem C252A 
Micro Rem C25 1A 

Pancake 6145 7 
Pancake 61390 



I . 

Site: Seneca Army Depot 
Project: SEAD-12 
Team: 

SENECA ARMY DEPOT 
SEAD-12 RI/FS 

6/5/01 

Page 1 of C,q 

Make Bicron 
Model Analyst 
Serial Number A945P 
Calibration Date 
Out of Cal Date 
Probe: 
Make 
Model 
Serial Number 
Calibration Date 
Out of Cal Date 

Calibration Date 
Out of Cal Date 
Serial Number 
Source emission rate 
Instrument Channel 

instrument efficiency 

2 Sigma Range 

3 Sigma Range 

5/25/2001 
11/21/2001 

Nal Scintilator · -
Bicron 

G-5 
A365Q 

5/25/2001 
11/21/2001 

4/10/2001 
3/31/2003 

8920 
254925 dpm 
Channel 1 

0.20% 

766-879 

738-907 

PARSONS ENGINEERING SCIENCE 

Bicron 
Analyst 
A945P 

5/25/2001 
11/21/2001 

· Nal . Scintilator ", 
Bicron 

G-5 
A365Q 

5/25/2001 
11/21/2001 

·Low. E gamma ' 
4/10/2001 
3/31/2003 

8920 
~pm 

Out 
n c:no1 ----



( 

( . 

PARSONS MAIN1 INC. 
~ 
~PARSONS 

CLIENT_________________ JOB NO. --- SHEET__.l___ OF-ZL­

BY Jill--\ /MLoATE o 6 f o \.f (o I suBJEcr____,___/_N_1,----'---1.q-4-c,.,,____.__f.J---'-N---'c=-.c:r---'-ro'-'--rJ_c~t\~i;~w'-------
{ -i:.i./&/ot 

CKD. ____ REVISION __ _ 

e,cJ' {N51~tr1ENT ·. A 9L{~P 8bU::'.------g_ 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A945P/A378Q 

DATE: (o ":> O( 
Source 
Calibration Date 
Out of Cal Date 
Serial Number 
Source emission rate 
Instrument Channel 

High Voltage 

Battery Check 

Source Check Reading ( 1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading ( 1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

CHANNEL1 

PARSONS ENGINEERING SCIENCE 

254925 dpm 
OUT 



( 
DATE: ( 

Source 
Calibration Date 
Out of Cal Date 
Serial Number 
Source emission rate 
Instrument Channel 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

sJ MID-DAY SOURCE READING 

SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A945P/A378Q 

CHANNEL1 

PAGE 
Am-241 
1/0/1900 
1/0/1900 

8920 
254925 dpm 

OUT 

I, I 

St~~ 
Lf qc3/ 

OF 

"1; MID-DAY BACKGROUND READING 

EVENING SOURCE READING ~ /7 o~ i;sr~ 
EVENING BACKGROUND READING ,.,,,- l.t2 ") ,,,.. 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A945P/A378Q 

DATE: PAGE OF 5 
Source -- --s-- Am-241 
Calibration Date 4/10/2001 
Out of Cal Date 3/31/2003 
Serial Number 8920 
Source emission rate 254925 b/min t .r 

Instrument Channel 

High Voltage 

Battery Check 

Source Check Read ing (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading ( 1) 

r Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

1 :~ Morning check performed by 

1 i · I{ H id-day check performed by 

0 ·-[Df M Evening check performed by 

CHANNEL1 OUT 

"' 
( G • C> /.0 

01'- oic_ 

<;{72_ ~1-37 

8' 37.. (o/53 
-; q Lf (o{J/ 9 
~~s- & 2-g 'I 
8 If 0/30 
~ ~ ~ (.ct~<; 

517b 
33 5252-_ 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A945P/A378Q 

DATE: - '{,,.. 0 I PAGE 
Source Am-241 -
Calibration Date 1 /0/1900 
Out of Cal Date 1 /0/1900 
Serial Number 8920 

High Voltage /. I 
Battery Check 01( 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 2.4 25 

Direct Background reading (2) 512-I 
Direct Background reading (3) s11q 
Direct Background reading (4) r; l 31 
Direct Background reading (5) So, 

5 15 '-i 
e.~ 
1/1..-7/,,, 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 0'2.. ( 

EVENING BACKGROUND READING 5°'! l '3 

1 :~e; Morning check performed by Qt(M 

l V. SOfV'\. Mid-day check performed by 

lf/2,0 Evening check performed by 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A945P/A378Q 

DATE: -'1- 0\ PAGE q 
$ource 
Calibration Date 
Out of Cal Date 
Serial Number 
Source emission rate 
Instrument Channel 

High Voltage 

Battery Check 

Source Check Reading ( 1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING . 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

0 '71-.0 Morning check performed by 

l'2.--L\ 0 Mid-day check performed by 

{ 6~ 0 Evening check performed by 

CHANNEL1 

PARSONS ENGINEERING SCIENCE 

Am-241 
1/0/1900 
1/0/1900 

8920 
254925 dpm .f.,,.. l h '1 

OUT 

l . I 

01<. 

0 

5151 

for .,.,, r' 



SENECA ARMY DEPOT SEAD-12 RI/FS 

( 
DATE: 

FIDLER Serial Number A945P/A378Q 

-lb .✓ 0 I PAGE l'O OF 54 
Source Am-241 
Calibration Date 1 /0/1900 
Out of Cal Date 1 /0/1900 
Serial Number 8920 

t:-S_o-:-u_rc_e_e--:m-::is::--:-s_io_n _ra-:-te ________ ___,t---:=-:"'.~~-=--=----,.---2_54_9.,..,2,..,.,5"'""d.!._pm_-r-.....:7C..!.t..:..?.....:'1~?~?___;,...:a:.:..--f' .;r 
Instrument Channel CHANNEL 1 OUT 

High Voltage {. I 
Battery Check 

Source Check Reading ( 1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

( Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

~n,,... 

7 [v,(,:,, 

MID-DAY SOURCE READING ~e01..-

MID-DAY BACKGROUND READING 5Dt~ 

EVENING SOURCE READING 5 ~9:7 

EVENING BACKGROUND READING L\q 't 
01 <;o Morning check performed by ~K 
12.10 Mid-day check performed by J e..., ~ 61c__ 

1,-\\l I ,Ot, 

11ro Evening check performed by Et ~oK 

( 
t-lv 1,1 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A945P/A378Q 

DATE: Dl PAGE \ OF 
Source , Am-241 
Calibration Date 1/0/1900 
Out of Cal Date 1/0/1900 
Serial Number 8920 
Source emission rat o .,.--254925 dpm 

t;--;-----:-;:::-:----:---------+----::~-:-:-,-,.,,,,.,--,----r----=-=...:..=.::.:....:~----..---___.:_~~::......!:..:2Q Vt, 
Instrument Channel 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Read ing (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Read ing (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Ot 5.S- Morning check performed by 

Mid-day check performed by 

l i'-\ { Evening check performed by 

CHANNEL1 

l . oe:.. 

o\L 

~4\ 

E;'--\1-

i<o 1-

01...0 
e2. 

I 

5S' \ 
35v 

~~ 
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OUT 

(. cs 

olc:... 

'9=1~l 

(pvc39 

~(b $'--\ 

u1-oo 

(p Co es. 
(p'.7,(qL{ .L\ 
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S S\.\'-\ 

552. ( 
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U,u_t, '<. ~ \ )< [ c_c- cJ ~ 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

_ ..6,leffi+- 0 ( 1 1- { c I Jt4 
Site: Seneca Army Depot 
Project: SEAD-12 
Team: 

Page tlof ~Q 

lostrumenti-Type,. <':' .~L.,_.,:m;_~c;1~1!3.i~!?:i~i:.·"' - ; -Bfcron Fialer _ :_,. if7[ · Bicron Fidler 
>\KA11t:.;~;"" -~ ,.:.~r;-;,,:r;::,-:-i-I~- :,5:.:..: _ J"tFS a·_,,:;~.,:- Hdler· I~. -·,;_•,rt,: Fidlerc 

Make Bicron Bicron 
Model Analyst Analyst 
Serial Number A945P A945P 
Calibration Date 5/25/2001 5/25/2001 
Out of Cal Date 11/21/2001 11/21/2001 
Pr:ooet •- - ; •- - :-::-~ ·-;r-:?;;y- t:.:~t?i::'.· 

. 
Nal Scintilator • · Nal Scintilator 

Make Bicron Bicron 
Model G-5 G-5 
Serial Number A365Q A365Q 
Calibration Date 5/25/2001 5/25/2001 
Out of Cal Date 11/21/2001 11/21/2001 
Source-:-- ;!_,, ...... 'i<~ ~:.~~~ - Am-241 - Am-241 -- ~ 

Source type -- -~ ;f-1 Low E gamma I,: Low Egamma ... . 

Calibration Date 4/10/2001 4/10/2001 
Out of Cal Date 3/31/2003 3/31/2003 
Serial Number 8920 8920 
Source emission rate 254925 dpm ~pm 
Instrument Channel Channel 1 Out 

instrument efficiency 0.20% 0.50% 

2 Sigma Range 766-879 5817-6154 

3 Sigma Range 738-907 5732-6238 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A945P/A378Q 

DATE: 
Source Am-241 
Calibration Date 1/0/1900 
Out of Cal Date 1/0/1900 
Serial Number 8920 

~S_o~u_rc_e_e_m~is~s~io_n_r_a~te _________ t--=-7-:-7-:-:-:-::::--:---r--25_4~9~2~5~d~pm_~ __ 7.:....i....~~~~~~J;.__i_=-1P ✓r 
Instrument Channel CHANNEL 1 OUT 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

C) 1 t.lS Morning check performed by 

\l-1() Mid-day check performed by 

1 tO' Evening check performed by 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

( 
FIDLER Serial Number A945P/A378Q 

DATE: Vi (I> 0 ( PAGE I'S OF 
Source Am-241 
Calibration Date 1/0/1900 
Out of Cal Date 1/0/1900 
Serial Number 8920 

~S_o~u_rc_e_e_m~is~s~io_n_r_at~e---------t---=-=-=-=~=-~-y--25_4_9~2~5~d~pm __ ~rr~l~....;_:_1 __ ·~7~,o~~~'~' ~r3v~ 
Instrument Channel CHANNEL 1 OUT 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

( 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A945P/A378Q 

DATE: '-o-Li-01 PAGE (0 OF . 
Source Am-241 
Calibration Date 1/0/1900 
Out of Cal Date 1 /0/1900 
Serial Number 8920 

t:-S_o-:-u_rc_e_e_m:-is~s:-io_n_r"""'.at:-e---------t---------------r--2_5_4_9_25__;_d!,;._pm ___ _,;..::o:...:.r__:C:..:'1~1 _.:...:..:.....:.., o f-o--
1 nstrument Channel CHANNEL 1 OUT ov"'C 

High Voltage i . 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

( Direct Background reading (1) ,:03(;, 

Direct Background reading (2) 5" i 'i1 
Direct Background reading (3) S-2.2~ 

Direct Background reading (4) ~?- 77 

Direct Background reading (5) ~'30 U 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

( 
FIDLER Serial Number A945P/A378Q 

DATE: PAGE Ct OF 
Source ~ Am-241 
Calibration Date 1/0/1900 
Out of Cal Date 1/0/1900 
Serial Number 8920 
Source emission rate 254925 dpm 
Instrument Channel CHANNEL1 OUT 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

( Direct Background reading (1) 

Direct Background reading (2) 5 21-8 

Direct Background reading (3) S 2..qo 

Direct Background reading (4) s J ( lo 

Direct Background reading (5) S210 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



Site: Seneca Army Depot 
Project: SEAD-12 
Team: 

Instrument Type 
~KA 
Make 
Model 
Serial Number 
Calibration Date 
Out of Cal Date 
Probe: 
Make 
Model 
Serial Number 
Calibration Date 
Out of Cal Date 
Source .. 

Source type 
Calibration Date 
Out of Cal Date 
Serial Number 
Source emission rate 
Instrument Channel 
instrument efficiency 

2 Sigma Range 

3 Sigma Range 

SENECA ARMY DEPOT 
SEAD-12 RI/FS 

6 12 0Hront 
(p{ZD(o ( JeA-

Page °19Jf $'(( 
- Bicron Fidler 

- Fidler 
Bicron 
Analyst 
A945P 

5/25/2001 
11/21/2001 

Nal Scintilator 
Bicron 

G-5 
A365Q 

5/25/2001 
11/21/2001 

Am-241 
Low E gamma 

4/10/2001 
3/31/2003 

8920 
254925 dpm 
Channel 1 

0.20% 

766-8~-

7~07 

/ 

PARSONS ENGINEERING SCIENCE 

Bicron Fidler 
Fidler 
Bicron 

Analyst 
A945P 

5/25/2001 
11/21/2001 

Nal Scintilator 
Bicron 

G-5 
A365Q 

5/25/2001 
11/21/2001 

Am-241 
Low Egamma 

4/10/2001 
3/31/2003 

8920 
?~pm 

Out 
0.50% 

5791-6367 

5647-6511 

7to't ao .~ 
'7 /7,,7/0 I 



SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A945P/A378Q 

PAGE l 
Source ·"' 
Calibration Date 1/0/1900 
Out of Cal Date 1/0/1900 
Serial Number 8920 
Source emission rate 254925 dpm 
Instrument Channel CHANNEL1 OU 

High Voltage (.oe 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A945P/A378Q 

DATE: PAGE ·)_p) OF 
Am-241 

Calibration Date 1/0/1900 
Out of Cal Date 1/0/1900 
Serial Number 8920 .,...o, -1 
Source emission rate 254925 d 
Instrument Channel CHANNEL1 OUT 

High Voltage l, o ~ 
Battery Check Ole. 
Source Check Reading ( 1) (I) I> I 
Source Check Reading (2) 02.fJ L 

Source Check Reading (3) G I Z L 

Source Check Reading (4) 5-
Source Check Reading (5) I 

( Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

e,,n,.... 

7 / 7,,7(-, / 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

( 
FIDLER Serial Number A945P/A378Q 

DATE: PAGE~ OF 
Am-241 

Calibration Date /0/1900 
Out of Cal Date 1/0/1900 
Serial Number 8920 
Source emission rate 2 925 dpm· 
Instrument Channel CHANNEL1 OUT 

High Voltage l .oi 
Battery Check A. 
Source Check Reading (1) '1\ 9,-::f 
Source Check Reading (2) 6{o?-

Source Check Reading (3) (D~'3 I 

Source Check Reading (4) (y1'2-'2.. 

Source Check Reading (5) VlAlo 
v1'3L{ 

( Direct Background reading (1) s1~3 
Direct Background reading (2) S(lo3 
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Source Check Reading (4) 
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MID-DAY SOURCE READING 
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Site: Seneca Army Depot 
Project: SEAD-12 
Team: 

SENECA ARMY DEPOT 
SEAD-12 RI/FS 
7_27frontpage 

Page'"'\St>f 

tnstrument.ffype:..'3f,-. C •. "' -r;.i):l...:-: •=· 
,;_"t>,,.,1., -- i...,; "• Bicron Fidler 

AKA;-;,_:.':·- .. .'·-:,.:;.~-.-:-.-:;,:·.,.,,.,. '!f'r_.,., _,.._ ,-J Fidler· ." 
Make Bicron 
Model Analyst 
Serial Number A945P 
Calibration Date 5/25/2001 
Out of Cal Date 11/21/2001 
Probe: .,. - .,- .: Nal Scintilator - , ___ --
Make Bicron 
Model G-5 
Serial Number A365Q 
Calibration Date 5/25/2001 
Out of Cal Date 11/21/2001 
Source - ., ·- Am-241 
Source type Low E gamma 
Calibration Date 4/10/2001 
Out of Cal Date 3/31/2003 
Serial Number 8920 
Source emission rate 254925 dpm 
Instrument Channel Channel 1 

instrument efficiency 0.20% 

2 Sigma Range 544-660 

3 Sigma Range 515-689 

PARSONS ENGINEERING SCIENCE 

.57r 
~ !f Bicron Fidler .,! 

Fidler -, 
Bicron 

Analyst 
A945P 

5/25/2001 
11/21/2001 

Nal Scintilator 
Bicron 

G-5 
A365Q 

5/25/2001 
11/21/2001 

ll Am-241 
Low Egamma 

4/10/2001 
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Instrument Type· ~ -~-,-- - '~( • -,. =~· 
- .,..;.,.,~~---'...:."~r ~"?---•"i..-. ~ -~.:i=.. Bicron Fidler 

AKA~·,-
.-- ~ . " ,. - =-

Fidler ·,:" 

Make Bicron 

Model Analyst 
Serial Number A945P 
Calibration Date 5/25/2001 

Out of Cal Date 11/21/2001 
Probe: Nal Scintilator 
Make Bicron 
Model G-5 
Serial Number A365Q 
Calibration Date 5/25/2001 
Out of Cal Date 11/21/2001 

Source 
. - Am-241 ~ - C ~ 

Source type ·- Low E gamma . . J, • 

Calibration Date 4/10/2001 

Out of Cal Date 3/31/2003 
Serial Number 8920 
Source emission rate 254925 dpm 
Instrument Channel Channel 1 

instrument efficiency 0.20% 

2 Sigma Range 472-696 

3 Sigma Range 416-752 
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Source emission rate 254925 dpm 
Instrument Channel CHANNEL1 OU 

High Voltage I .c'S 1.0~ 

Battery Check ok..._ ~'{,. 

Source Check Reading (1) .'>?'( 4~0 
Source Check Reading (2) S-:f 0 . ll4 

Source Check Reading (3) SS'lo (o 3 q I.D 

Source Check Reading (4) 5~1 · I i.v 
Source Check Reading (5) -(o 3 .J \J23S5"' 

(g'y{>) 

(-· Direct Background reading (1) '2,,"2..,\o 

Direct Background reading (2) ii.'> 
Direct Background reading (3) 1.'2.-(Q .;12.1 

Direct Background reading (4) 
,., 

.S-2~\ 0 ._) 

Direct Background reading (5) i, l 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by vJOJ"'- "-v}..t<~ 

Mid-day check performed by O o ·.-r:::-

Evening check performed by l"Mn-, 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A945P/A378Q 

DATE: fa { IO / 6 l PAGE ~g OF 
Source Am-241 
Calibration Date 5/25/2001 
Out of Cal Date 11/21/2001 
Serial Number A945P 
Source emission rate 254925 dpm 
Instrument Channel CHANNEL1 OUT 

High Voltage /.o3 \-Gt 

Battery Check 01:..- C, k. 

Source Check Reading (1) 5'ei '.? 01 Li~ 

Source Check Reading (2) 569 lL, i.\ I 6 

Source Check Reading (3) 5 i-{ 2- 0> lo1 

Source Check Reading (4) 51-(p 0\-l !, I 

Source Check Reading (5) 513 

{ Direct Background reading (1) 

Direct Background reading (2) 5 '-\ O '} 

Direct Background reading (3) 22 o 5"i..l<o ?> 

Direct Background reading (4) '2 t 2. 5"!..\~y 

Direct Background reading (5) 5'391-

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by · UJA ~cl 

Mid-day check performed by ~u .....-.,·L ?fO O 

f>,1).-... / 2. : Y} 

Evening check performed by 'S--v M. v-,br,11\ <2; ' rJLtJ / i 4 
(. 
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DATE: 

Calibration Date 
Out of Cal Date 
Serial Number 
Source emission rate 
Instrument Channel 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background read ing (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A945P/A378Q 

PAGE 

A945P 
i) 254925 dpm 

CHANNEL1 OUT 

f, vi / . of 

0(..., c>/c-

(j (8 Ca:SZ-S 

101- &3s-Cf 
&r-g f.t lZ > 

GZ~ 0?Zfo1-

S13 

S~3'1 

-2~q S?-l I 

2.18 S3t..'1 

2,3 I 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING L bO r' 

EVENING BACKGROUND READING 2-3L ~Z4 
Morning check performed by Jf<.-(A oe:~°' 
Mid-day check performed by J(Lt:,\ 11.b () $-u fv\, 11,)(,\f"M. 

Evening check performed by ~ (b?-0 >V'J"'1<.. 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A945P/A378Q 

DATE: 
Source 
Calibration Date 
Out of Cal Date 
Serial Number 
Source emission rate 
Instrument Channel 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 1C:i 'F 
Mid-day check performed by 'i5-o::, ,= 

Evening check performed by 

PAGE So OF 
Am-241 

5/25/2001 
11/21/2001 

A945P 
Ll--.11 254925 dpm / 71 o \.\ o o (o..;~ 

CHANNEL1 OUT 

I. 08 

Ok., 

Goo 

uvr C kl).I\Ai \ > 1- C 1
1
1\ A!'v1 . 

bv t- is at vi-it( eke& a_qcUA 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A945P/A378Q 
( 

DATE: S\ PAGE 
Spu·ree~3f ~:.;.: Am-241 
Calibration Date 5/25/ 001 . 
Out of Cal Date 11/21/2001 
Serial Number A945P 
Source emission rate Cc 25 92 
Instrument Channel CHANNEL1 OUT 

High Voltage I, 08 '0 i:J 

Battery Check OK._ ~le, 

Source Check Reading (1) CJD s.q~q ~% 

Source Check Reading (2) . -" I :> 6( 0_j 
Source Check Reading (3) ~o fo &2. ,q 
Source Check Reading (4) 6 2-'i 61-~L/ 

0~s- ,<;os- .~ 
Source Check Reading (5) "4. 

_/~ 
01 CJ'3il 7i t, 

Direct Background reading (1) 
f l,, 

( · "~ Direct Background reading (2) '2. 0 y SZ1G 
,,_~ 

~Y) 
Direct Background reading (3) -21~ SY tol{ t ~ 

~ 

Direct Background reading (4) S~1Y 

Direct Background reading (5) -SY 2..3 
·;;, 

):/~-, 
,;.'' <; .,,n,v,' 

:• /;/_;,, .,, ': 
/ / /:g .J ~ - '(/ / 

I' . ~ ,:-' . 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by ,j (LL.\ 
Mid-day check performed by ~n-v, 

Evening check performed by ==-
( 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A945P/A378Q 
\ 

DATE: PAGE Si, OF 
Sourre Am-241 
Calibration Date 5/25/2001 
Out of Cal Date 11/21/2001 
Serial Number A945P 
Source emission rate ,~ 1 254925 dpm 
Instrument Channel CHANNEL1 OUT 

High Voltage I. o'8 

Battery Check ol 
Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

\ 
Direct Background reading (1) ri.1-s 

Direct Background reading (2) 1LI I sJ z o 
Direct Background reading (3) 1 2-~ 530 + 
Direct Background reading (4) 1-1- ~ SJ -q-G, 

Direct Background reading (5) ·i 2 4 

'Z.. 2. ti 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING B 6 

Mid-day check performed by 

Evening check performed by 

( Wil..h-~ Ov'\- ~ ls-- lJ t ~v ( G-e C /\ GNl rj ~(Q 
6P I\.,) (./\-~ ( +-I\ - ct~ cl) \ ' 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A945P/A378Q 

PAGE CS°) OF 
Am-24·1 

Calibration Date 5/25/2001 
Out of Cal Date 11/21/2001 
Serial Number A945P 
Source emission rate t~IJ 254925 dpm 
Instrument Channel CHANNEL1 OUT 

High Voltage 1-o? 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 



SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A945P/A378Q 

DATE: PAGE S OF 
Source Am-241 
Calibration Date 5/25/2001 
Out of Cal Date 11/21/2001 
Serial Number A945P 
Source emission rate Lt\\\ 254925 dpm 
Instrument Channel CHANNEL1 OUT 

High Voltage 

Battery Check ot 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading ( 1) 

Direct Background reading (2) 
' 3 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 
'( 

b a.,~ ,,1 cLv,rV .L\Alt 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A945P/A378Q 

DATE: Ol PAGE <_;5 

Calibration Date 5/25/2001 
Out of Cal Date 11/21/2001 
Serial Number A945P 
Source emission rate C I) 254925 dpm 
Instrument Channel CHANNEL1 OUT 

High Voltage \ . c,3 .6~ 

Battery Check oL o\c, 

Source Check Reading (1) G1.L\ (.i S 'Z- l 

Source Check Reading (2) 0LJ~ I 

Source Check Reading (3) 61 '1 ·~ 45-z,, 
Source Check Reading (4) _;;-~ 4 . ~ ,,,--

' . . _':) 

Source Check Reading (5) 

( 
Direct Background reading (1) i 't 3 .r 4 <,, 

Direct Background reading (2) 1.?... 0 S :3 :2. I 

Direct Background reading (3) l f_c;- S ..3 G0 

Direct Background reading (4) 1 C .S- _)1 / <o 

Direct Background reading (5) S3 .')'1-

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

(_ 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A945P/A378Q 

DATE: PAGE $~ OF 
Source Am-241 
Calibration Date 5/25/2001 
Out of Cal Date 11/21/2001 
Serial Number A945P 
Source emission rate e, 1') 254925 dpm/1-10400J 
Instrument Channel CHANNEL1 OUT 

High Voltage I, o,8 I . u f:> 

Battery Check t) ft.. cl 

Source Check Reading (1) 5 <o 1.1 : 4 3 

Source Check Reading (2) .52. I (;; y 5t) 

Source Check Reading (3) so (/·lt::f 
Source Check Reading (4) tvrz1 
Source Check Reading (5) ~ lfO 

Direct Background reading (1) 536 
Direct Background reading (2) S 2y.< 

Direct Background reading (3) S 2~ _s-

Direct Background reading (4) 2o l SS-05 

Direct Background reading (5) 5411 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

f ,c \ vN ~ t ~ e..f+- c-"' 0 \, ~ ,... "'--\ l._ l:-­
-:1 _,,,,,.... 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

( 
FIDLER Serial Number A945P/A378Q 

PAGE 5:/- OF 
. Arn-241 -

Calibration Date 5/25/2001 
Out of Cal Date 11/21/2001 

A945P 
Source emission rate c, lJ 254925 dpm 
Instrument Channel CHANNEL1 OUT 

High Voltage Lto l.lU 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

( . 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A945P/A378Q 

DATE: PAGE OF 5 
Source Am-241 
Calibration Date 5/25/2001 
Out of Cal Date 11/21/2001 
Serial Number A945P 
Source emission rate c~I ") 254925 dpm 
Instrument Channel CHANNEL1 OUT 

High Voltage . (J 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 0 1 
Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING _q[YL{ 

EVENING SOURCE READING SL\1 G5 1y 
EVENING BACKGROUND READING l lf 1- sc0' 
Morning check performed by 08 L( Q u uuc? 

jl\_,(,1,\,i' 

Mid-day check performed by I <;b C 

Evening check performed by L\[__ r~oo ,1/ 
( 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A945P/A378Q 

DATE: OF 

Calibration Date 5/25/2001 
Out of Cal Date 11/21/2001 
Serial Number A945P 
Source emission rate Chi 254925 dpm 
Instrument Channel CHANNEL1 OUT 

High Voltage r .,o 

Battery Check 

Source Check Reading (1) 0 ·. 43 
Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

(-

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

6/4/01 

Site: Seneca Army Depot 
Project: SEAD-12 
Team: 

Page 1 of r) 

Instrument Type ~;:= <; ;;;;~~~E•• ,,:;..1··~. ,. Bicron Fidler 
AKAJ;;,i.,· \, - ::: :'§;~ s-J:: :--,_ I Fidler .. -
Make Bicron 
Model Analyst 
Serial Number A954P 
Calibration Date 5/25/2001 
Out of Cal Date 10/21/2001 
Probe: -}.:,,; ,, - Nal Scintilator 
Make Bicron 
Model G-5 
Serial Number A365Q 
Calibration Date 5/25/2001 
Out of Cal Date 10/21/2001 
Source ~ •-.--- .Jo.::::--· Am-241 --. .. -
Source type ·, LowEgamma -~~-----,. ·- - -
Calibration Date 4/10/2001 
Out of Cal Date 3/31/2003 
Serial Number 8920 
Source emission rate 254925 dpm 
Instrument Channel Channel 1 

instrument efficiency 0.20% 

2 Sigma Range 778-887 

3 Sigma Range 751-914 

PARSONS ENGINEERING SCIENCE 

~ l Bicron Fidler i 
( .k Fidler !: •• 1. -

Bicron 
Analyst 
A954P 

5/25/2001 
10/21/2001 

Nal Scintilator 
Bicron 

G-5 
A365Q 

5/25/2001 
10/21/2001 ,, 

Am-241 .. LowEgamma ~-

4/10/2001 
3/31/2003 

8920 
254925 dpm 

Out 

0.40% 

6004-6383 

5910-6477 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

( 
FIDLER Serial Number A954P/A402Q F 

DATE: 
Source Am-241 
Calibration Date 4/10/2001 
Out of Cal Date 3/31/2003 
Serial Number 8920 
Source emission rate 254925 b/min 
Instrument Channel CHANNEL1 0 T 

High Voltage I. 0 '1 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING c+ 
,, 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 08' 
,,--

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by N~~ 

Evening check performed by !)£(, o~· 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A954P/A402Q 
( DATE: PAGE OF ( 3 

Source ~ Am-241 
Calibration Da 4/10/2001 
Out of Cal Date 3/31/2003 
Serial Number 8920 
Source emission rate 254925 b/min 
Instrument Channel CHANNEL1 OUT 

High Voltage ( . ( I. I 

e:, IL DI( 

( 
Direct Background reading (1) 

Direct Background reading (2) 

Direct Background read ing (3) sDS S\\::) 

Direct Background reading (4) ~2-;> s \la~ 

Direct Background reading (5) ).C\4 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

( . 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A954P/A402Q 

l DATE: PAGE 
Source Am-241 =• 
Calibration Date 4/10/2001 
Out of Cal Date 3/31/2003 
Serial Number 8920 
Source emission rate 254925 b/ in 
Instrument Channel CHANNEL 1 OUT 

High Voltage oK.. OI::: 

Battery Check Ot'- OK 

Source Check Reading (1) 20\ (Q\ q-:t 
Source Check Reading (2) "' Cp11s 
Source Check Reading (3) -+qq (,~~ 

Source Check Reading (4) 8-a\ iPa~ c, 

Source Check Reading (5) g"3b (/" 1-0 
an. to 

r Direct Background reading (1) Ot> 

Direct Background reading (2) \ 

Direct Background reading (3) ;31/-

Direct Background reading (4) s tJ,?S-

Direct Background reading (5) Sil~ 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING I (o 

Morning check performed by 

Mid-day check performed by 

f:,: [<is Evening check performed by 

( . f 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A954P/A402Q 

DATE: PAGE 
Source Am-241 
Calibration Date 4/10/2001 
Out of Cal Date 3/31/2003 
Serial Number 8920 
Source emission rate 254925 b/min 
Instrument Channel CHANNEL1 OUT 

High Voltage I. I I . I 
Battery Check 0 I< 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

f 
Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 5349 
Direct Background reading (4) 

Direct Background reading (5) S3)..2 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

1 :~ Morning check performed by 

~ !'2.J Mid-day check performed by 

\~ I<;' Evening check performed by 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A954P/A402Q 

DATE: PAGE 
Source Arn-241 
Calibration Date 4/10/2001 
Out of Cal Date 3/31/2003 
Serial Number 8920 
Source emission rate 254925 b/min 
Instrument Channel CHANNEL1 OUT 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

0'11-\0 Morning check performed by 

Mid-day check performed by 

Evening check performed by 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A954P/A402Q 

DATE: PAGE q OF 
Source Am-241 
Calibration Date 4/10/2001 
Out of Cal Date 3/31/2003 
Serial Number 8920 
Source emission rate 254925 b/min 
Instrument Channel CHANNEL 1 OUT 

High Voltage l. u l{ \.01.,( 

Battery Check 0 le.. oc 
Source Check Reading (1) 0&e- &59--=I-

Source Check Reading (2) <o1q (p ~ +-'\ 

Source Check Reading (3) Q;,q1- G~;\.o 

Source Check Reading (4) 8/4€) (o3'-{(o 

Source Check Reading (5) 't, --:/-0 

( 
Direct Background reading (1) 

Direct Background reading (2) :3tc2 s-1. -z.. i., 

Direct Background reading (3) 30-q ~'2.1~ 

Direct Background reading (4) 31-\ ~2.S:4 

Direct Background reading (5) 3-:'.l--c, 511...,l L( 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

0'2> "30 Morning check performed by 

1 61./) Mid-day check performed by 

~ { y-~ Evening check performed by 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A954P/A402Q 

DATE: 01 PAGE \Q OF 

Source " Am-241 · 
Calibration Date 4/10/2001 
Out of Cal Date 3/31/2003 
Serial Number 8920 
Source emission rate 254925 b/min 
Instrument Channel CHANNEL1 OUT 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A954P/A402Q 

DATE: 0 I PAGE -i....- OF :1:, 
Source· Am-241 
Calibration Date 4/10/2001 
Out of Cal Date 3/31/2003 
Serial Numb r 8920 
Source emission rate 254925 b/min 
Instrument Channel CHANNEL1 OUT 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

( :. _ 
Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

I . 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A954P/A402Q 

PAGE \· OF \~ 

Source Am-241 
Calibration Date 4/10/2001 
Out of Cal Date 3/31/2003 

Serial Number 8920 
Source emission rate 254925 b/min 
Instrument Channel CHANNEL1 OUT 

High Voltage j . O kV k \] OK 
Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

r 
Direct Background reading ( 1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

._M_I_D_-D_A_Y_S_O_U_R_C_E_R_E_A_D_IN_G ______ -t-------t'-+-----~~------ ~ i..--,l 

MID-DAY BACKGROUND READING - .~~ 
t-----------------11------+--+----~--l---------l,-

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

( 

PARSONS ENGINEERING SCIENCE 
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Site: Seneca Army Depot 
Project: SEAD-12 
Team: 

Instrument Type ..• Y~; 

AKA 
..• 

·"'" .. 

Make 
Model 
Serial Number 
Calibration Date 
Out of Cal Date 
Probe: 
Make 
Model 
Serial Number 
Calibration Date 
Out of Cal Date 
Source . 
Source type 

.. 
-

Calibration Date 
Out of Cal Date 
Serial Number 
Source emission rate 
Instrument Channel 

instrument efficiency 

2 Sigma Range 

3 Sigma Range 

SENECA ARMY DEPOT 
SEAD-12 RI/FS 

6/4/01 

Page 1 of j'l, 

_g:;~- ,~-.._ Bicron Fidler 
.. ,_- .~ 

"' Fidler . s .. 

Bicron 
Analyst 
A968P 

1/25/2001 
7/24/2001 

Nal Scintilator -
Bicron 

G-5 
A367Q 

1/25/2001 
7/24/2001 
Am-241 

. _·, - Low E gamma - - ... 
4/10/2001 
3/31/2003 

8920 
254925 dpm 
Channel 1 

0.30% 

2700-3152 

2587-3265 

PARSONS ENGINEERING SCIENCE 

~ ;~ Bicron Fidler · . .., 
Fidler 
Bicron 

Analyst 
A968P 

1/25/2001 
7/24/2001 

Nat Scintilator 
Bicron 

G-5 
A367Q 

1/25/2001 
7/24/2001 
Am-241 

Low Egamma 
4/10/2001 
3/31/2003 
6/2/1924 

254925 dpm 
Out 

0.30% 

5198-5608 

5095-5711 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

6-20-01 front 

Site: Seneca Army Depot 
Project: SEAD-12 
Team: 

Page1 of 11 
Instrument Type '::~.£.- ~· ., Bicron Fidler 
AKA - Fidler 
Make Bicron 
Model Analyst 
Serial Number A968P 
Calibration Date 1/25/2001 
Out of Cal Date 7/24/2001 
Probe: ' Nal Scintilator ,_, ~F _,.,.,. 

Make Bicron 
Model G-5 
Serial Number A367Q 
Calibration Date 1/25/2001 
Out of Cal Date 7/24/2001 
Source Am-241 
Source type Low E gamma 
Calibration Date 4/10/2001 
Out of Cal Date 3/31/2003 
Serial Number 8920 
Source emission rate 254925 dpm 
Instrument Channel Channel 1 

instrument efficiency 0.30% 

2 Sigma Range 

3 Sigma Range 

PARSONS ENGINEERING SCIENCE 

' Bicron Fidler ~ 

Fidler 
Bicron 
Analyst 
A968P 

1/25/2001 
7/24/2001 

Nal Scintilator 
Bicron 

G-5 
A367Q 

1/25/2001 
7/24/2001 

' Am-241 
Low Egamma 

4/10/2001 
3/31/2003 
6/2/1924 

254925 dpm 
Out 

0.30% 

5799-6079 

5730-6149 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A968P/A367Q 

DATE: PAGE S OF R, 
Source Am-241 
Calibration Date 1/25/2001 
Out of Cal Date 7/24/2001 
Serial Number A968P 
Source emission rate 254925 dpm 
Instrument Channel CHANNEL1 OUT 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by (2,3 0 

Evening check performed by 

( . ~..;'1 ~ -~ /'pJrCJl "l~:~ ~...J" 

1-~ 1-i·.:u. ~ ,.._J.,; (.. - ~ \:..s. '--'"-;"' 
r~~ .M2... .1 .., ( 'SW r ~ 1..,t<ti 

PARSONS ENGINEERING SCIENCE ds, ..v"'- ,,.., > V'OV-Jr "4 \- ~ 

re- .L,"-'l - v-J ~l \ r-c.c!... ,<l- (1.;~l, 



SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A968P/A367Q 

DATE: 't)X)\ PAGE OF ·2, 
- Arn-241 

Calibration Date 1/25/2001 
Out of Cal Date 7/24/2001 
Serial Number A968P 
Source emission e 254925 dpm 
Instrument Channel CHANNEL1 OUT 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

C 
Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A968P/A367Q 

DATE: h 21 01 PAGE OF \3 
Source Am-241 
Calibration Date 1/25/2001 
Out of Cal Date 7/24/2001 
Serial Number A968P 
Source emission rate 254925 dpm 
Instrument Channel CHANNEL1 OUT 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

( . 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A968P/A367Q 

l DATE: PAGE 
Sour.ce 
Calibration Date 
Out of Cal Date 7/24/2001 
Serial Number A968P 
Source emission rate 254925 dpm 
Instrument Channel CHANNEL1 OUT 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A968P/A367Q 

DATE: PAGE 
Source 
Calibration Date 
Out of Cal Date 7/24/2001 
Serial Number A968P 
Source emission rate 254925 dpm 
Instrument Channel CHANNEL 1 OUT 

High Voltage 

Battery Check I 
Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

f 
Direct Background reading (1) ~1)37 
Direct Background reading (2) 'i q~ \ 
Direct Background reading (3) ~ilQJ 
Direct Background reading (4) y_ b~ 1-
Direct Background reading (5) ½qt;9 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A968P/A367Q 
( 

DATE: ~ I PAGE 0 OF 
Source "' • Am-241 
Calibration Date 1/25/2001 
Out of Cal Date 7/24/2001 
Serial Number A968P 
Source emission rate 254925 dpm 
Instrument Channel CHANNEL1 OUT 

High Voltage /. iia 

Battery Check d~ 

Source Check Reading (1) &tJ<t?-

Source Check Reading (2) ~~L{'2----

Source Check Reading (3) _s--q l 'b-

Source Check Reading (4) (Q V ~b 

Source Check Reading (5) 51'2-(p 

( 
. . .. Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING Gi o 1-e 
MID-DAY BACKGROUND READING 4b~1.- / 

/ 

EVENING SOURCE READING 58 51-
EVENING BACKGROUND READING LfYl/ 
Morning check performed by -JUl 
Mid-day check performed by sJi-U I 

I 

Evening check performed by tLl(_ l'S3D 
f 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A968P/A367Q 

DATE: 
Source 
Calibration Date 
Out of Cal Date 
Serial Number 
Source emission rate 
Instrument Channel 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background read ing (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

~5"" r,~fl'l1H'-/ 
Morning check performed by 

Mid-day check performed by 1, '>" S-v~ 

Evening check performed by ~ 

PAGE 
Am-241 

1/25/2001 
7/24/2001 

A968P 
254925 dpm 

CHANNEL 1 OUT 

ol 
C,[ 0 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A968P/A367Q 

DATE: PAGE j1- OF J 

Source:: Am-241 
Calibration Date 1/25/2001 
Out of Cal Date 7/24/2001 
Serial Number A968P 
Source emission rate 254925 dpm 
Instrument Channel CHANNEL 1 OUT 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 
J¼1t;-;t',; 

a-:-M;.;.;I.::..D...:-D:_A_;_;Y_B:..:A_;_C:..:K..:...G:..:R_;_O.:...U.:...N __ D::.._:_R:..::E:;_A.::..D __ I N __ G=-----1---....:..._:.....__.J-:::::::::::_--__::::::::,,.+E:==-----=~ c £u,,,et/ _.( 

EVENING SOURCE READING N7;J.J.._j 

EVENING BACKGROUND READING 

Morning check performed by 5V.IAJA GSC'r-

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 
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DATE: 
Source 
Calibration Da 
Out of Cal Date 
Serial Number 
Source emission rate 
Instrument Channel 

High Voltage 

Battery Check 

D 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A968P/A367Q 

PAGE l;i OF 1°7 
Am-241 

1/25/2001 
7/24/2001 

A968P 

CHANNEL1 

MID-DAY SOURCE READING 0v 

MID-DAY BACKGROUND READING Se, 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

6-20-01front 

Site: Seneca Army Depot 
Project: SEAD-12 
Team: 

Page 1 of O,'.) 
lnstrument~Typef,:·-:'_"..~~;{t&.,-hl;t;-"-'?•:·~ Bicron Fidler. -
~li'A~~:._:i;_~T~•;}~h.J';,d~~:tlt~~,-~ -- .-: Fidler-,." 
Make Bicron 
Model Analyst 
Serial Number A951P 
Calibration Date 1/25/2001 
Out of Cal Date 7/24/2001 
Probe: · :iii:~ -:: 'ii.,. ·~c;~ !.~--:_: r Nat Scintilator 
Make Bicron 
Model G-5 
Serial Number A365Q 
Calibration Date 1/25/2001 
Out of Cal Date 7/24/2001 
Source --: ... - -., ,-~ 

.. - - - Am-241 
Source type -::, - ~ - -- LowEgamma ., - -~: 'S- .:,. I':' .~ ~- ~•-.., --~-

Calibration Date 4/10/2001 
Out of Cal Date 3/31/2003 
Serial Number 8920 
Source emission rate 254925 dpm 
Instrument Channel Channel 1 
instrument efficiency 0.50% 

2 Sigma Range 

3 Sigma Range 

PARSONS ENGINEERING SCIENCE 

Bicron,Fidler 
t:.-., • Fidlerx 

Bicron 
Analyst 
A951P 

1/25/2001 
7/24/2001 

Nat Scintilator. 
Bicron 

G-5 
A365Q 

1/25/2001 
7/24/2001 

~ Am-241 
Low_Egamma 

4/10/2001 
3/31/2003 

8920 
~pm 

Out 
0.30% 

9233-9505 

9165-9572 

. 
-

: 

7/0i.(:JO 

12-...,....., 

7h..-7(o I 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

I 
FIDLER Serial Number A95,4f'/A402Q 

DATE: G- zo ·-01 PAGE j OF 'J.'?J 
Source Am-241 
Calibration Date 4/10/2001 
Out of Cal Date 3/31/2003 
Serial Number 8920 

High Voltage 

Battery Check 

Source Check Reading ( 1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background read ing (5) 

MID-EJA'Y' BACKGROUND READING 

EVENING SOURCE READING ( 0orr~ < t 
EVENING BACKGROUND READING !V/r 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

, v\ om t'v\ i C)NU.,-l. ~ e. r ¥ti r JAtd _,v , \-t.. >74 Jr -..t. v \" ~ , .L.e-
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PARSONS ENGINEERING SCIENCE 

N Lw \-VA c.Wc" ( lu..<..l..i v-1 QJ q__ ? V ~r ,v--<) 
@. fV'- \l ~ 



SENECA ARMY DEPOT SEAD-12 RI/FS 

'fl 
FIDLER Serial Number A9~/~ 

PAGE 

Out of Cal Date 1/0/1900 
Serial Number 8920 
Source emission rate 254925 dpm 
Instrument Channel CHANNEL1 OUT 

High Voltage 

Battery Check ok.. 
Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

(- Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 

OF 

~ 

7/1,-J(~ i 



SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A951 P/,~ 

DATE: PAGE S 
Source Am-241 
Calibration Da e 4/10/2001 
Out of Cal Date 3/31/2003 
Serial Number 8920 ,( r O, 1 
Source emission rate 254925 b/min 7 to 1, o -fo.,.. !) 

Instrument Channel CHANNEL1 OUT 

High Voltage 

Battery Check / ol 
Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

( Direct Background reading ( 1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

(2_tn-,, 

7('1-7/tl/ 

MID-DAY SOURCE READING I q47{ /Z 

MID-DAY BACKGROUND READING ~ "35"{ /7//--r 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

q7~ -'> (.,~ f(T,\Msl '() \,)J 

~fl # A AM 

Morning check performed by (JW O~o 
Mid-day check performed by J(\C-__) \-Z.30 

Evening check performed by 'Jeit I 1-r l{ 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A951 P/A402Q 

DATE: PAGE ~ OF °J,.~ 
-Am-241 

Calibration Date 4/10/2001 
Out of Cal Date 3/31/2003 
Serial Number 8920 
Source emission rate 254925 b/min 
Instrument Channel CHANNEL1 OUT 

High Voltage I 
Battery Check I 
Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) / 
Source Check Reading (5) 

(_ Direct Background reading ( 1) 

Direct Background reading (2) ?..., 

Direct Background reading (3) 
, 1'1 

Direct Background reading (4) (Q--:,-'l( 

Direct Background reading (5) &. 

Q~ 
7/;,,.7/~ I 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING cit.{ '3 D 

EVENING BACKGROUND READING 

Morning check performed by 
I 

Mid-day check performed by 

Evening check performed by \lo\} 

( 

PARSONS ENGINEERING SCIENCE 



\ 

SENECA ARMY DEPOT SEAD-12 RI/FS 

Aq5""lf 

FIDLER Serial Number~P/A367Q 

DATE: 2.,~ Q\ PAGE i OF )1 
Source Am-241 
Calibration Date 1/25/2001 
Out of Cal Date 7/24/2001 
Serial Number A968P "\ 

Source emission rate 254925 dpm rto'-f,o .f0r~• 

Instrument Channel CHANNEL1 OUT 

High Voltage 
I 

l . 2..~ I 
I 

Battery Check ol 
Source Check Reading (1) 91{0~ 
Source Check Reading (2) q3{v(p 
Source Check Reading (3) Q )2.l 

Source Check Reading (4) 9 is-{ 

Source Check Reading (5) q '3( L-

q3·}2,. 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

---b [v..,.,\~-J ~u-.~y 
yv ~ . C " C,...\r<. (.. 'L, 

PARSONS ENGINEERING SCIENCE 



( 

DATE: 
Source 
Calibration Date 
Out of Cal Date 
Serial Number 
Sou ce emission rate 
Instrument Channel 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A951 P/A402Q 

CHANNEL1 

PAGE 
- Am-241 
4/10/2001 
3/31/2003 

8920 . 
254925 b/min 

OU 

cu.n 1 

q l..-2--1... 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by . ,, lt )t L 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A951 P/A402Q 

PAGE 
Source Am-241 
Calibration Date 4/10/2001 
Out of Cal Date 3/31/2003 
Serial Number 8920 
Source emission rate 
Instrument Channel CHANNEL1 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

( FIDLER Serial Number A951 P/A402Q 

DATE: PAGE ro OF 
Source Am-241 • 
Calibration Date 4/10/2001 
Out of Cal Date 3/31/2003 
Serial Number 8920 
Source emission rate 
Instrument Channel CHANNEL1 

High Voltage 
I 

Battery Check 
I 0 I 

I 

Source Check Reading (1) / ~3 
' 

Source Check Reading (2) q3 
Source Check Reading (3) ql{ 
Source Check Reading (4) q s-z: 
Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A951 P/A402Q 

DATE: PAGE II OF 2'3 
Source Am-241 
Calibration Date 4/10/2001 
Out of Cal Date 3/31/2003 
Serial Number 8920 
Source emission rate 254925 b/min 
Instrument Channel CHANNEL1 OUT 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

o- l 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

. Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING CJ l /"l_ 

EVENING BACKGROUND READING 

Morning check performed by ~IV\. l 1-01 : J{l_, 1 O"'.:\-l 0 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



Calibration Date 
Out of Cal Date 
Serial Number 
Source emission rate 
Instrument Chann 

High Voltage 

Battery Check 

0 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A951 P/A402Q 

CHANNEL1 

I 

PAGE \'1.- OF '2.j 
Am-241 

4/10/2001 
3/31/2003 

8920 
254925 b/min 

OUT 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A951 P/A402Q 

DATE: , 6 a ( PAGE l"b OF 

Source Am-241 

Calibration Date 4/10/2001 

Out of Cal Date 3/31/2003 

Serial Number 8920 

Source emission rate 254925 b/ 

Instrument Channel CHANNEL 1 T 

High Voltage I. 2 'f 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background read ing (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 6 
EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by (c("'l~ (~w..d 
Mid-day check performed by ~ F .,s ... ,..,~ ~ 

Evening check performed by "7~ .. r s V"" 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A951 P/A402Q 

I I :J PAGE I~ OF 
Am-241 

4/10/2001 
Out of Cal Date 3/31/2003 
Serial Number 8920 
Source emission ra e 
Instrument Channel 

High Voltage 

Battery Check ol 
Source Check Reading (1) 4 Z::1 
Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background read ing (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A951 P/A402Q 

DATE: PAGE \S OF 
Source Am-241 
Calibration Date 4/10/2001 
Out of Cal Date 3/31/2003 
Serial umber 8920 ,1-. ,.. (h. 1, 

Source emission rate 254925 b/min 
Instrument Channel CHANNEL1 OUT 

High Voltage I 
Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING Cl 
EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by f!. @V1 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A951 P/A402Q 

DATE: 7 

Out of Cal Date 
Serial Number 
Source emission rate 
Instrument Channel 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background read ing (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by (ltJr,, 

Mid-day check performed by -P(,'-\v \ 1--~ D 

Evening check performed by /V./J ·c-(/ .s .ei. , ' 

PAGE I~ OF 
Am-241 

4/10/2001 
3/31/2003 

8920 
254925 b/min '11 01 oo for ~ ., 

CHANNEL1 OUT 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A951 P/A402Q 

DATE: 1 PAGE t°1' OF 1 ~ 
Source -
Calibration Date 
Out of Cal Date 
Serial Number 
Source emission rate 
Instrument Channel 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

Am-241 
4/10/2001 
3/31/2003 

8920 
254925 b/min 

CHANNEL1 OUT 

l. '). 'l.. \.l 01.1.i tV/1 
() tL ;V'A 

9't.f85 

~ 33. 'l 
9G 1 5"" 

9Lol rs 
9<-/iL 

PARSONS ENGINEERING SCIENCE 

f; r {I, 1 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A951 P/A402Q 

DATE: 
SouC · 
Calibration Date 
Out of Cal Date 3/31/2003 
Serial Numb 8920 
Source emission rate 254925 b/min 
Instrument Channel CHANNEL 1 OUT 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading ( 4) 

Source Check Reading (5) 

( . 
Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by ,eO>V"I 

Mid-day check performed by /?<f"Y' i i · OD 

Evening check performed by \( \c ; ~'3 , f. Clo.,) () , 
7 7 ,-

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A951 P/A402Q 

DATE: PAGE lq OF JJ 
Source Am-241 
Calibration Date 4/10/2001 
Out of Cal Date 3/31/2003 
Serial Number 8920 
Source emission rate 254925 b/min 
Instrument Channel CHANNEL1 OUT 

High Voltage I I , 2 le J 
Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by R., 

Evening check performed by k..kJ ~i?7 tJ 1 J ..ir cf,,._ l.r_ 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A951 P/A402Q 

0 PAGE 2° OF J-."1 
Am-241 

Calibration Date 4/10/2001 
Out of Cal Date 3/31/2003 
Serial Number 8920 
Source emission rate 254925 b/min · 
Instrument Channel CHANNEL1 OUT 

High Voltage \. '2 

Battery Check oil 
I qq(3 Source Check Reading (1) 

Source Check Reading (2) q91,,.-
Source Check Reading (3) q ~ t{ti 
Source Check Reading (4) q 1--0~ 
Source Check Reading (5) tt b 3-0 

Direct Background reading (1) ~oe, §J 
( 

Direct Background reading (2) {p:}~(o 

Direct Background reading (3) . 1~8 
Direct Background reading (4) Co ti '66 
Direct Background reading (5) (o0~S--

&"f'(g l 

1(7,,7(:,' 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by ,... ""\J ~ ~ O~\ 
Mid-day check performed by ~ lbo 
Evening check performed by \ 1ID 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A951 P/A402Q 

DATE: of PAGE l OF 2.3 
Source Am-241 
Calibration Date 4/10/2001 
Out of Cal Date 3/31/2003 
Serial Number 8920 ,- 0, 11 
Source emission rate 254925 b/min• 
Instrument Channel CHANNEL 1 OUT 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) q,50 

Source Check Read ing (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A951 P/A402Q 

DATE: -:'.J )'J 0 1 PAGE '2.,1., OF 1? 
Source. Am-241 

4/10/2001 
Out of Cal Date 3/31/2003 
Serial Number 
Sour mi sion rate 254925 b/min 
Instrument Channel OUT 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

( 
Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) ~13 

Direct Background reading (4) foUJ/ I, 

Direct Background reading (5) 0 ?-5L/ 
wb3a.. 

(2.0>-\ 
,/t-1 f:i) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING bSfsC, /O'-l<) 

EVENING SOURCE READING 9517 
EVENING BACKGROUND READING ~JS.r@J 
Morning check performed by kl 0 73() 

7'1¥'.. \1J't 

Evening check performed by 

( 

PARSONS ENGINEERING SCIENCE 



, , 

SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A951 P/A402Q 

DATE: 1 - 11-f - 0 I 
Source 
Calibration Date 
Out of Cal Date 
Serial Number 
Source emission rate 
Instrument Channel 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by ::l1( O i 

Mid-day check performed by JvK f2. D \ 

Evening check performed by-=::f'¼ \131 

CHANNEL1 

PAGE 7).~ OF :).'?i 
Am-241 

4/10/2001 
3/31/2003 

8920 
254925 b/min 

OUT 

\ .·12-

Lo7 r D :1 i n s t, V' ,,,,,_ ~ ~ T v--q s 
C 'i I~ '1 .- ... ~,- &;>'-, P ~ t:e 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT SEAD-12 RI /FS 

FIDLER Serial Number A983P/A367Q 

DATE: 7- 2(c._ ()\ PAGE 

Calibration Date 3/20/2001 
Out of Cal Date 9/16/2001 
Serial Number A983P 
Source emission rate 
Instrument Channel 

~dpm '"'ltO '-(ol.7 .f--,r .,,--('" 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Readir'fg (4) 

Source Check Reading (5) 

Direct Background reading ( 1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

CHANNEL1 OUT 

l 0\ Lf3 

( t,C o 

. 12--k I. 

\0310 

119Y 
lllb 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI /FS 

FIDLER Serial Number A983P/A367Q 

DATE: · 2 7 -0 \ PAGE I OF LO 

Calibration Date 3/20/2001 
Out of Cal Date 9/16/2001 

rial Number A983P 
Source emission rate -254925 dpm 
Instrument Channel CHANNEL1 

High Voltage / L) 1.l2 k. V 
Battery Check I o 
Source Check Reading (1) ID'2-47 

Source Check Reading (2) \DZ\ L\ 
Source Check Reading (3) IO 2.(ol{ 

Source Check Reading (4) I ()\q(o 

Source Check Reading (5) {)'l_~ 

Direct Background reading (1) / 1\ 1 (o 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING -

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A983P/A367Q 

PAGE \~ OF L() 

Out of Cal Date 9/16/2001 
Serial Number A983P 
Source emission rate '"254925 dp111 · / 0 'iCL) 
Instrument Channel CHANNEL1 OUT 

High Voltage ~ 

Battery Check .a...k... k,W,-' 01'--

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading ( 1) 7i o 

Direct Background reading (2) 7 217 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI /FS 

FIDLER Serial Number A983P/A367Q 

DATE: 7 2 Ci - C \ PAGE 

Calibration Date 3/20/2001 
Out of Cal Date 9/16/2001 
Serial Number A983P 
Source emission rate 254925 dpm 
Instrument Channel CHANNEL1 OUT 

High Voltage (. L. 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Mid-day check performed by 0.tA IC: 71, 0 
5v•Ht ( 22.0 

Evening check performed by fL,-. 7t/ O<-<: 

PARSONS ENGINEERING SCIENCE 



Site: Seneca Army Depot 
Project: SEAD-12 
Team: 

Model 
Serial Number 
Calibration Date 
Out of Cal Date 

Make 
Model 
Serial Number 
Calibration Date 
Out of Cal Date 
Source ;;~ft, " .. -:t·~~.., 

SENECA ARMY DEPOT 
SEAD-12 RI/FS 

~ ~(z.7(01 

Bicron 
Analyst 
A983P 

3/20/2001 
9/16/2001 

Bicron 
G-5 

A367Q 
3/20/2001 
9/16/2001 

Source~type,,~~~ - _ 
Calibration Date 4/10/2001 
Out of Cal Date 3/31/2003 

R..~ 

Bicron 
Analyst 
A983P 

3/20/2001 
9/16/2001 

Bicron 
G-5 

A367Q 
3/20/2001 
9/16/2001 

4/10/2001 
3/31/2003 

Serial Number 8920 6/2/1924 
Source emission rate 254925 dpm ~dpm 

C (,., e C (c__ 

co '-1 p le C:e J_ 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

A'lt>~ 
FIDLER Serial Number .'W45P1A3780 'µ.I}... 

DATE: 0 \ PAGE 
Sollrce--: .,-1~;....~ . .-~-~:~~ -t:-~: .. -;, .. ~.--· ;. ·:.,.._ :_t_ :-:-:-,r~~:r.::£\j~~,t .t;-r,:f/;'!;~~~ ··:::~~:;~-!-~:~!f!~~.J:f~t t!::::~.t(~~t·tAm-241 -,;;;-:~~=-~-:) :_:· ~_:-·:; .. · .:~- 1 .::.: .::...:~:..:; 

Calibration Date ti(, eS/25/2!08=1 3/2 ., i "( 
Out of Cal Date '(j(, 11/2 112001 ~ 1 I~ [ o 1 

Serial Number A945P .- t;'1 1 
Source emission rate 254925 dpm · 
Instrument Channel CHANNEL1 OUT 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



DATE: 

SENECA ARMY DEPOT SEAD-1 2 RI /FS 

A~'o3 P 
FIDLER Serial Number ,~45Pi'A378Q 

PAGE OF 1o 
Cal ibration Date 5/25{2001 3 j 'J.-0 ' Cl I 

Out of Cal Date '41 /21/2001 ----C, 
Serial Number 
Source emission rate 254925 dpm 
Instrument Channel CHANNEL1 OUT 

High Voltage 

Battery Check 

Source Check Read ing ( 1) IO I Ol-4. 

Source Check Reading (2) /oo i~ 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background read ing (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by c;,, u ........ 'f l...v..~ :n.-· 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI /FS 

FIDLER Serial Number A983P/A367Q 

DATE: PAGE S OF ')__o 

Calibration Date 3/20/2001 
Out of Cal Date 9/16/2001 
Serial Number A983P · .-("11 
Source emission rate 254925 dpm 7, o "1 :J:J b:Jr ., 
Instrument Channel CHANNEL1 OUT 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Read ing (2) /0 I S3 
Source Check Reading (3) /01 &'I 
Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) L 'q 'f 3 .__---~---~..:......:..------1----------,~+-_,£~---~-==-----l 
Direct Background reading (2) -::f O Lt, S 7 0 b 3 

Direct Background reading (3) Cf_ 

Direct Background reading (4) 0 Cf Lg' 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A983P/A367Q 

DATE: ? (q_ {) PAGE OF 2 O 

Source 
Calibration Date 3/20/2001 
Out of Cal Date 9/16/2001 
Serial Number A983P 
Source emission rate 254925 dpm 
Instrument Channel CHANNEL 1 

High Voltage 

Battery Check 

Source Check Reading (1) le I rs 
Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 1" o· P <;vf'lt\i 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI /FS 

FIDLER Serial Number A983P/A367Q 

DATE: 1 { i (; . c.> l PAGE i' OF 2_ O 

Calibration Date 3/20/2001 
Out of Cal Date 9/16/2001 
Serial Number A983P ,.- 0-, 1 
Source emission rate 254925 dpm 
Instrument Channel CHANNEL 1 OUT 

High Voltage I I. 2. Y 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) IC2 l C 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading ( 1) ,. 7-o a 0 

Direct Background reading (2) 1-1 ~-v 
Direct Background reading (3) '1cJ6 
Direct Background reading (4) 1-oc+ 
Direct Background reading (5) -=}{ J z_ 

1-Dlw 
(2,o-,.., 
7/1,7(.? I 

MID-DAY SOURCE READING 
) I cl 0·1 / 

/ 
/ 

MID-DAY BACKGROUND READING / 0,,., '"' L.,.. ) 

EVENING SOURCE READING qs1G 
EVENING BACKGROUND READING '1;/ <s,-, sb L{ 

Morning check performed by oi-iu .J (,i\ 
Mid-day check performed by i L-l D , jR...l~ 

Evening check performed by \ {1(, .J (0 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A983P/A367Q 

DATE: / I ') I PAGE OF 20 

Calibration Date 3/20/2001 
Out of Cal Date 9/16/2001 
Serial Number A983P ,,.. (1,-r 1 
Source emission rate 254925 dpm 'J 1., '"t::,-? MC-~ 
Instrument Channel CHANNEL1 OUT 

High Voltage , 2 7.... 

Battery Check 

Source Check Reading ( 1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading ( 1) 

Direct Background reading (2) 7oor 
Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

bo..t" ct.. 
t-M_ID_-_D_AY_S_O_U_RC_E_RE_A_D_IN_G _____ -+---~-'-----+-\'---0_\_3_~__,;;.-----1 \-\v ::.. \. ~ 
MID-DAY BACKGROUND READING (o9 w5 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by ~ 

cc,,' l:,/-c., 5 (..,V; rct, eel cl &c, r:) , '7 T~.-_,_ : er-~ .• L 

p v-0 b [ (."" /VI vv , Cl-, {+- V 5 v /'fly 
PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A983P/A367Q 

DATE: OF '2.,0 
source:·.~;~#.fu~:l't,:,~~f:..'; ':J/;: ·-:--.;-·:·~~~~~~~ -··"'1'2t.t~:,_~l;~:~~~~~rn;241~~t$.tt:~~~ 
Calibration Date 3/20/2001 
Out of Cal Date 9/16/2001 
Serial Number A983P 
Source emission rate 254925 dpm 
Instrument Channel CHANNEL1 

High Voltage 

Battery Check 0 \c.. 
Source Check Reading (1) 

Source Check Reading (2) ( o ..?6 

Source Check Reading (3) ! o q I 
Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 7000 ;;, 

Direct Background reading (2) G fi s-o 1/ /!--1r'vr 

Direct Background reading (3) C, 4_ t ...., , Cl. 

Direct Background reading (4) 0983 ~ 

Direct Background reading (5) 'q LO 
G ~ct t 

(2.,Sh.. 
'7/-,,7/t:>) 

MID-DAY SOURCE READING lo 33 6 
MID-DAY BACKGROUND READING 0&'f 

EVENING SOURCE READING qqz, 
EVENING BACKGROUND READING {oCf_OO 

Morning check performed by 

Mid-day check performed by 

Evening check performed by (2.~ PC.. 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A983P/A367Q 

DATE: 7 ( (:; PAGE f i) OF 

Calibration Date 3/20/2001 
Out of Cal Date 9/16/2001 
Serial Number A983P .- ("11 
Source emission rate 
Instrument Channel CHANNEL1 OUT 

High Voltage 

Battery Check 

Source Check Reading ( 1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

~~# 
Morning check performed by ~'S',...,., 

Mid-day check performed by .><KL- 1 ~ 6 .=- c..,'u ~ 

Evening check performed by r2<Jrv, 5": JS-. 7-:)::? 0--'e.rcq,;r 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-1 2 RI /FS 

FIDLER Serial Number A983P/A367Q 

DATE: PAGE \ \ OF 2,0 

Calibration Date 3/20/2001 
Out of Cal Date 9/16/2001 
Serial Number A983P 
Source emission rate 254925 dp 
Instrument Channel CHANNEL1 

High Voltage 

Battery Check 

Source Check Reading (1) I 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING ;t/A 
MID-DAY BACKGROUND READING IA A 
EVENING SOURCE READING 'A 
EVENING BACKGROUND READING 'A-
Morning check performed by A-1,v\ L.--- c 7. Z 0 (_..\...ou c..~\ c oa 1 

, <.,,~ 0
~ 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A983P/A367Q 

DATE: 7 IS- ~I PAGE I 1- OF 0 
Source -·;;.,~t.::-1i~, ,,:' .,-_::--:_,~: -0:. :: ·-,- 'l!,~~~~~~~ •-~~!~;1%t"i'::-1-,..~~~YAm-241,;~.;l.~;;;,.;.f-:-t"::;~;"f~~ 
Calibration Date 3/20/2001 
Out of Cal Date 9/16/2001 
Serial Number A983P 
Source emission rate 254925 dpm 
Instrument Channel CH EL 1 

High Voltage kv . --,7_ ( . ~ 

Battery Check ol<. 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 1? , r g 

Direct Background reading (1) 

Direct Background reading (2) C, 

Direct Background reading (3) G 
Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI /FS 

FIDLER Serial Number A983P/A367Q 

DATE: PAGE I"\ OF 20 

Calibration Date 3/20/2001 
Out of Cal Date 9/16/2001 
Serial Number A983P ,,,. Ci.. 'l 
Source emission rate 254925 dpm 7, ::>'1 YJ 

Instrument Channel CHANNEL1 OUT 

High Voltage / . 2-2 kV 
Battery Check I 
Source Check Reading (1) I lo Y 3 > 
Source Check Reading (2) Io 3 01 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) ( 0 2-l/ o 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by fc.A'r.-, 7.oo'{., C,~" 5 v ., , 

Mid-day check performed by A:t"t. (_. 
Evening check performed by 

PARSONS ENGINEERING SCIENCE 

~ 
1h.-7(r:, I 



SENECA ARMY DEPOT SEAD-12 RI/FS 

FIDLER Serial Number A983P/A367Q 

DATE: 
source ... ~~--~~!t::_~-!J~ · -~-:. -~ .. ~}::~<: ,.-,~·: ~: · 1·I.-:t~:?;~;·~l~-~~i:f':; _ .. _ ~~:~i~:~1~5:t~~~'l=;t}tA.m;24;1:: :::~:-~ · ·. : ~;,-,:·_~-~:::"~-:~:~~-
ca Ii bration Date 3/20/2001 
Out of Cal Date 9/16/2001 
Serial Number A983P 
Source emission rate 
Instrument Channel CHANNEL1 OUT 

High Voltage 

Battery Check 

Source Check Reading ( 1) 

Source Check Reading (2) 

Source Check Reading (3) I ()S°lq 

Source Check Reading (4) 

Source Check Reading (5) ID 3'11-
ID 4 q q 

Direct Background reading ( 1) 

Direct Background reading (2) 

Direct Background reading (3) 1--o 13 

Direct Background reading (4) 1-\ 40 
Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI /FS 

FIDLER Serial Number A983P/A3670 

DATE: PAGE OF 1_0 
Source -~,:;-~f~tr-~~';!':'tt:;.~;.;-ic~i.!'~~ · ~~~~ri:i-241~~.\';!.::?~~.r,:' 
Calibration Date 3/20/2001 
Out of Cal Date 9/16/2001 
Serial Number A983P 
Source emission rate 254925 dpm 
Instrument Channel CHANNEL1 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) I D'-tll 
Source Check Reading (4) I 03>'1 

Source Check Reading (5) 

Direct Background reading ( 1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 
I 

Morning check performed by O{;f) -,:1,._~ 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



DATE: 

Ii r tion D t 
Out of Cal Date 
Serial Number 
Source emission rate 
Instrument Channel 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

SENECA ARMY DEPOT SEAD-12 RI/FS 

A 9<"(3 f 
FIDLER Serial Number A951P/A4020-

4/10/2001 
3/31/2003 

8920 

CHANNEL 1 

I 
/ 

I Of( I 

/ {04ft) 

-V/ t0'1i3 

I i O l 'i'7 

D 231 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by -.Y'( 

PARSONS ENGINEERING SCIENCE 

.f? ,, { 1 







6-5-01front 

Site: Seneca Army Depot 
Project: SEAD-12 

Page 1 of 1.:; 
Instrument Type A/B 
AKA phoswich 
Make Ludlum 
Model 2224 
Serial Number 119815 
Calibration Date 5/30/2001 
Out of Cal Date 11/29/2001 
Probe: Alpha Beta 
Make Ludlum 
Model 43-1-1 
Serial Number PR155183 
Calibration Date 5/30/2001 
Out of Cal Date 11/29/2001 
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 4/10/2001 4/10/2001 
Out of Cal Date 3/31/2003 3/31/2003 
Serial Number 1841-94 1039-92 
Source emission 8880 11100 
Instrument Chan N/A N/A 
2-pie Instrument 14.59% 14.82% 
2 Sigma Range 1245-1347 1731-1944 
3-sigma Range 1220-1372 1677-1997 

Page 1 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

'? 
\1~8\~ ,-sS\9 

A/B Phoswich Serial Number 1 ~803"4Sseoa VJ>-

DATE: k) + of PAGE 
Source 

libration Date 5/30/2001 
ut of Cal Date 11/29/2001 

Serial Number 119815 
Source emission rate 8880 
Instrument Channel N/A 

High Voltage 

Battery Check 

Source Check Reading (1) i l- )-

Source Check Reading (2) 174 
Source Check Reading (3) 1·z.~ 

Source Check Reading (4) 1210 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) z 
Direct Background reading (4) 3 

Direct Background reading (5) 

Direct Background reading (AVERAGE) ,0 

Efficiency = (CPM-Background) / DPM * 100 

Alpha Beta 
6/4/1999 
6/4/2000 
119815 

1 0 
N/A 

·2., 5"" 

/ 1-9 </ 

1~ 
1 <too 

/92... 

I-IV . o. ·f5' 
1-M_I_D-_D_A_Y_S_O_U_R_C_E_R_E_A_D_IN_G ________ -+-__,,/=3_0-=L=-__._=----+~---.._;,._;_-l.-,;._~ ~c..J i o i<. 

MID-DAY BACKGROUND READING 
•JV: o, + <;;' 

1-E_V_E_N_IN_G_SO_U_R_C_E_R_EA_D_IN_G ________ -+_..,____;;2;..;;§.'--/-""""'-----+..:;;.._---"-'-i-"_'11?....._--1,,J10~ 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

\\t>d?°l'S ( 1S<s1yJ 
A/8 Phoswich Serial Number 11Q8031100008-~ 

DATE: PAGE <;' of 35 
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 5/30/2001 6/4/1999 
Out of Cal Date 11/29/2001 6/4/2000 
Serial Number 119815 119815 
Source emission rate 8880 11100 
Instrument Channel N/A N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) '3 L -Z. 1 
Direct Background reading (3) 

,., 
l?o ....) 

Direct Background reading (4) s I ((.liO 
1,...eJ cJ 

Direct Background reading (5) 
.., 

i~(o t--

Direct Background reading (AVERAGE) 2.."f '2,c>li. i.{ 

Efficiency = (CPM-Background) / DPM * 100 

-, a 

t-M_I_D-_D_A_Y_S_O_U_R_C_E_R_EA_D_I_N_G ________ -+...L..!1=-t...J:._---::.i.c:::::----b,,.e::;.=----L....!/_°?-.:.....:..'7..:..'(_~ 
1
~·~ 

MID-DAY BACKGROUND READING -"2- l /_,,, 7,,... HU o. "Cf-<:.-

EVENING SOURCE READING 

EVENING BACKGROUND READING 0 Zo1-
Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

\I qi\S f 1S:S1~?i 
A/B Phoswich Serial Number 119803/ ~ 

DATE: PAGE (o of '_!£ 
Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 5/30/2001 /4/1999 
Out of Cal Date 1 / / 6/4/2000 

119815 119815 
Source emission rate 8880 11100 
Instrument Channel N/A N/A 

High Voltage 0.1s 

Battery Check l9 i(__ 

Source Check Reading (1) / 23 '1 

Source Check Reading (2) lltt 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 2- ( '( 4, 

Direct Background reading (2) C) l ~Q, 

Direct Background reading (3) L l <( 

Direct Background reading (4) 3 2-,o · 

Direct Background reading (5) ~[ l q J 
Direct Background reading (AVERAGE) (, cj 1 q Ct., 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY BACKGROUND READING '2- l:] 1------------------+------,---~:1------.------I p.J', ol< 
EVENING SOURCE READING /). :ft /?,-'(Z. "'" J 0.1-t--------------------t-~:.....:...;;.__----1-____ .....,:::: ___ ---1...__:_.:....:..._---4 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 
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( . 

SENECA ARMY DEPOT 
SEAD-12 RI/FS 

i l C\ j Is ' Is Si (? 
A/B Phoswich Serial Number 4-198Q3/166008 b:-1., 

DATE: PAGE 
Source Th-230 

Alpha Beta 
Calibration Date 5/3 /2001 
Out of Cal Date 1/ 9/ 0 

Serial Number 119815 
Source emission rate 8880 
Instrument Channel N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 1 

Direct Background reading (4) 'L 

Direct Background reading (5) 

Direct Background reading (AVERAGE) \. ~ 

Efficiency = (CPM-Background) / DPM * 100 /'-/, '>:, 
¾. 

.;, 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 

of 3~ 
Tc-99 

Beta 
/4/1999 

6/4/2000 
119815 
11100 

'2 \ s-
1. 3 7-

11.. i-
"2 2. 8 



r 

( · 

SENECA ARMY DEPOT 
SEAD-12 RI/FS 

\\C\~I<; J 1~$lt?, 
A/8 Phoswich Serial Number i.1 Q803{166008-~ 

DATE: ~ (I ul PAGE 8 of 3) 
Source · Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 5/30/2001 6/4/1999 
Out of Cal Date 11/29/2001 I I 
Serial Number 119815 

rce i ion rate 8880 11100 
Instrument Channel NIA N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) (80'5 

Direct Background reading (1) 3 
Direct Background reading (2) 

Direct Background reading (3) 2. 201 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 



( 

C 

( . 

SENECA ARMY DEPOT 
SEAD-12 RI/FS 

\iq~s / \S5\13 
A/B Phoswich Serial Number..f-1 ~~03/ l t3t300~t»' 

DATE: PAGE 
Source Th-230 

Alpha Beta 
Calibration Date 5/30/2001 
Out of Cal Date 11/29/2001 
Serial Number 119815 
Source emission rate 8880 
Instrument Channel N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 2-

Direct Background reading (3) 0 

Direct Background reading (4) 3 
Direct Background reading (5) 0 
Direct Background reading (AVERAGE) \ 

Efficiency = (CPM-Background) / DPM * 100 /¥ % 

Alpha Beta 
6/4/1999 
6/4/2000 
119815 
11100 

N/A 

il 

I (b 

MID-DAY SOURCE READING { "25"2 
Ju-i- cK 

1-------------------+-...:._:~-=----1...::::::_ ___ .i-,.:::::..._ __ ---1...2.l_:1--.:::/-:....:3'=---.1 ,-w : 0 . ~r 
MID-DAY BACKGROUND READING 

EVENING SOURCE READING 13I~ 
t------------------+-----,------::::f-----:-""7T"---~ l3c.j- I O k:: 

t------------------+---'--'::::....:.....!...-__....::::::__ __ --l-...-,,,t!.::::::_ _ _L_..:(~8~3:....f:__---11-1" . o .'1~-

EVENING BACKGROUND READING 2... Z.l ( 

Morning check performed by \) ({.,l~ () '.f 4 s-
Mid-day check performed by DRG /2'2.') 

Afternoon check performed by '7)R0 I Toe.;-

PARSONS ENGINEERING SCIENCE 



(_ 

SENECA ARMY DEPOT 
SEAD-12 RI/FS 

\\q31~ / \S13D 
A/B Phoswich Serial Number-119803/16600B-~ 

DATE: PAGE \U of 35 
Source -230- Tc-99 

I ha Beta Alpha Beta 
al' io Date 5/30/2001 6/4/1999 

Out of Cal Date 11/29/2001 6/4/2000 
Serial Number 119815 119815 
Source emission rate 8880 11100 
Instrument Channel I N/ 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) i I "1- '( 

Direct Background reading (4) \ I q Co 
Direct Background reading (5) 

l( ( e<o 
Direct Background reading (AVERAGE) 't.~ I <c-" 
Efficiency= (CPM-Background) / DPM * 100 ,~, L{ IY.'-{ 0

{, 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING !VA-
Morning check performed by 

Mid-day check performed by 

Afternoon check performed by ;11 

PARSONS ENGINEERING SCIENCE 



(_ 

( . 

SENECA ARMY DEPOT 
SEAD-12 RI/FS 

I (~q15 (, 55 l K-:? 

If 1" ! 7-- ( ...-l 
~'it V.7 15$ ( 

A/8 Phoswich Serial Number 1lc! 9803/166008-- w,-

DATE: (p f r/O/ PAGE of ?£ 
Source - 30 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 5/30/2001 6/4/1999 
Out of Cal Date 11/29/2001 6/4/2000 
Serial Number 119815 119815 
Source emission rate 8880 11100 
Instrument Channel N/A N/A 

High Voltage 

Battery Check C?~ 

Source Check Reading (1) \.YY. 31"1 '3 I '15(; 

Source Check Reading (2) /Zc.{'f ~;/Ni' ~ I') I 1./ 

Source Check Reading (3) 1..,07 37 'j 1 q9 
Source Check Reading (4) 1?.J'1 1111" 
Source Check Reading (5) 1 '2.~ 

Direct Background reading (1) ~;:f,..I'- 5 \ i"I 

Direct Background reading (2) +4-0-:S....Jt 3 G:, I 

Direct Background reading (3) 3 I '7 'l 

Direct Background reading (4) z I "1.3 

Direct Background reading (5) t 1 
Direct Background reading (AVERAGE) J '1-~ .g" 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 126 L 170 7 

EVENING BACKGROUND READING >1 g ~ 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 



( 

( · 

c. 

SENECA ARMY DEPOT 
SEAD-12 RI/FS 

1d1fr1 tJ 
A/8 Phoswich Serial Number 1198~ ~ 

DATE: C PAGE \} of 35' 
Source Tc-99 . 

Alpha - Beta Alpha Beta 
Calibration Date 5/30/2001 6/4/1999 
Out of Cal Date 11/29/2001 6/4/2000 
Serial Number 119815 119815 
Source emission rate 8880 11100 
Instrument Channel N/A N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) > , er" 
Direct Background reading (3) 

, I fi 
Direct Background reading (4) > I 'f 
Direct Background reading (5) t lt> 
Direct Background reading (AVERAGE) Lc6 r~t.~ q I, 2... 0-~1~,~ 

Efficiency= (CPM-Background) / DPM * 100 /LI½ l l/ (> (> 

MID-DAY SOURCE READING l 'f 33 
MID-DAY BACKGROUND READING f) lg-7 
EVENING SOURCE READING 'l °i'? '3 '=' ~ 3 111<o 
EVENING BACKGROUND READING 0 \~O 

Morning check performed by 7 : /S-A-

Mid-day check performed by /2 :26 
Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 
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( 

( . 

SENECA ARMY DEPOT 
SEAD-12 RI/FS 

( 51 J$,1g3 
A/B Phoswich Serial Number 1198 v,.. 

DATE: '1 1P 'lOO\ PAGE 
Source Th-230 

Alpha Beta 
Calibration Date 513012001 
Out of Cal Date 1112912001 
Serial Number 119815 
Source emission rate 8880 
Instrument Channel NIA 

High Voltage O.ikV 

Battery Check 61< 
Source Check Reading (1) \ d-/l) 

Source Check Reading (2) I ~\~ 
Source Check Reading (3) \ 1- SJ 
Source Check Reading (4) I 3Dl 
Source Check Reading (5) I :l.5'5 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) (3 

Direct Background reading (4) 2--
Direct Background reading (5) 

Direct Background reading (AVERAGE) I . C, 

Efficiency = (CPM-Background) I DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 

Tc-99 
Alpha et 

61411999 
61412000 
119815 
11100 

NIA 

111~ 

I(, L.jS 

1h15 

11-YL 
l'"\~7 

3c:r 

'2.. 

I to 



SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 11981"5/155183 

DATE: PAGE 
rce . Th-230 

Alpha Beta 
Calibration Date 5/30/2001 
Out of Cal Date 11/29/2001 
Ser" I u er 1 98 

rce · ion t 
I strument Channel N/A 

High Voltage I[), 7 :f 

Battery Check OK 

Source Check Reading (1) 

Source Check Reading (2) [I oo 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 0 

Direct Background reading (AVERAGE) I . 'i 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING NA 
MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

of 35 
Tc-99 

lpha Beta 
6/4/1999 
6/4/2000 
119815 
11100 
N/A 

20 

tJ. ~ Lev- i>JM ~tot.el\ d,A)f\~ 0...¼.(NCfl. ru,.,J"') - ~ ~ (.9 lLuL,d e li,Dr hs ~ 
f:,ruJu.-t t i'r o k::. . 

PARSONS ENGINEERING SCIENCE 



6-27-01front 

Site: Seneca Army Depot 
Project: SEAD-12 

Page 1,of ¼ 
Instrument Type A/B 
AKA phoswich 
Make Ludlum 
Model 2224 
Serial Number 119815 
Calibration Date 5/30/2001 
Out of Cal Date 11/29/2001 
Probe: Alpha Beta 
Make Ludlum 
Model 43-1-1 
Serial Number PR155183 
Calibration Date 5/30/2001 
Out of Cal Date 11/29/2001 
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 4/10/2001 4/10/2001 
Out of Cal Date 3/31/2003 3/31/2003 
Serial Number 1841-94 1039-92 
Source emission 8880 11100 
Instrument Chan N/A N/A 

1 . 2-pie Instrument 14.19% 14.47% 
2 Sigma Range 1174-1349 1700-1888 
3-sigma Range 1131-1393 1654-1935 

Page 1 
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( . 

SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119815/155183 

DATE: Z7 (j) L PAGE I of 3S 
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 513012001 61411999 
Out of Cal Date 1112912001 61412000 
Serial Number 119815 119815 
Source emission rate 8880 11100 
Instrument Channel NIA NIA 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) I DPM * 100 A 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING /J>3 

EVENING SOURCE READING 

EVENING BACKGROUND READING I I J'5 
Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 



{ 
\ 

(_ . . 

SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119815/155183 

DATE: PAGE I of ~ 
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 5/30/2001 6/4/1999 
Out of Cal Date 11/29/2001 6/4/2000 
Serial Number 119815 119815 
Source emission rate 8880 11100 
Instrument Channel N/A NIA 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 
,.. 

Direct Background reading (3) :::, 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) l, \9 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING t 1 Bl-\ 
MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by - -:; ,_.I Sv""' '7b' f 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT 
SEAD-1 2 RI/FS 

A/8 Phoswich Serial Number 119815/155183 

DATE: b 1,q { \ PAGE 

Source Th-230 
Alpha Beta 

Calibration Date 5/30/2001 
Out of Cal Date 11 /29/ 001 
Serial Number 119815 
Source emission rate 8880 
Instrument Channel N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) ·.s 
Direct Background reading (3) 

Direct Background reading (4) :)_ 

Direct Background reading (5) :2. 
Direct Background reading (AVERAGE) J . ::t... 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 

of j) 
Tc-99 

Alpha Beta 
6/4/1999 
6/4/2000 
119815 
11100 

N/A 

.2ul 

~ 

5 

\ 1SL 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119815/155183 

DATE: + q { 0 PAGE J..,tJ of ?l 
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 5/30/2001 6/4/1999 
Out of Cal Date 11/29/2001 6/4/2000 
Serial Number 119815 119815 
Source emission rate 88 11100 
Instrument Channel N/A N/A 

High Voltage 

Battery Check 

Source Check Reading ( 1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) .z. t 
Direct Background reading (2) 1.---- tlr 
Direct Background reading (3) ~ (61-

Direct Background reading (4) ~ Z..o'i 
Direct Background reading (5) <z....-- i b1-

Direct Background reading (AVERAGE) 1 o I 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 
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( 

( . 

SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119815/155183 

DATE: 7 (lo/o t PAGE of 15 
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Cai io ate 5/30/2001 6/4/1999 
Out of Cal Date 11/29/2001 6/4/2000 
Serial Number 119815 119815 
Source emission rate 8880 11100 
Instrument Channel N/A N/A 

High Voltage o. 
Battery Check 

Source Check Reading (1) t 2 l{ 7 l q l/ 
Source Check Reading (2) G~ l is-2.. 

Source Check Reading (3) 12 72 l tJb 
Source Check Reading (4) 

,. oz._ l gt; I 
Source Check Reading (5) ll.c:r, [9<!> (...... 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 



C 

(. 

SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119815/155183 

DATE: 1 \ \ b ' PAGE 
Source · 

Alpha Beta 
Calibration Date 5/30/2001 
Out of Cal Date 11/29/2001 
Serial Number 119815 
Source emission rate 8880 
Instrument Channel N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) ~ 

Direct Background reading (5) ~ 

Direct Background reading (AVERAGE) 4 

Efficiency= (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 0-:Jf i:) 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 

Alpha Beta 
6/4/1999 
6/4/2000 
119815 
1 100 



SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119815/155183 

DATE: 
Source Th-230 

Alpha Beta 
Calibration Date 5/30/2001 
Out of Cal Date 11/29/2001 
Serial Number 119815 
Source emission rate 8880 
Instrument Channel N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 1--
Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 

Alpha Beta 
6/4/1999 
6/4/2000 
119815 
11100 

N/A 

229 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119815/155183 

DATE: ol PAGE 
Source Th-230 

Alpha Beta 
Cal ibration Date 5/30/2001 
Out of Cal Date 11/29/2001 
Serial Number 119815 
Source emission rate 8880 
Instrument Channel N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 5 
Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 1'24~ 
MID-DAY BACKGROUND READING 

EVENING SOURCE READING l :_o iv/\ 
EVENING BACKGROUND READING y 
Morning check performed by 

Mid-day check performed by 

Afternoon check performed by L\c... 3o 

PARSONS ENGINEERING SCIENCE 

of ~5 
Beta 

6/4/1999 
6/4/2000 
119815 
11100 

N/A 

/BI 

'8 (o 

'l~ 
t\f\ 11-91 

?,.7-7-

~ 



SENECA ARMY DEPOT 
SEAD-1 2 RI/FS 

A/8 Phoswich Serial Number 119815/155183 

DATE: PAGE ~S of 3) 
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 5/30/2001 6/4/1999 
Out of Cal Date 11/29/2001 6/4/2000 
Serial Number 119815 119815 
Source emission rate 8880 11100 
Instrument Channel N/A N/A 

High Voltage 

Battery Check "' 

Source Check Reading (1) 

Source Check Reading (2) \3 l D 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 
n 

Direct Background read ing (3) "=I 'b -~ 
Direct Background reading (4) L ~o 
Direct Background reading (5) ~ 199 

Direct Background reading (AVERAGE) ~ -~ 19 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING lJ-tol 
MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119815/155183 

DATE: =t-- I < O I PAGE ';} to of~ . 

Source h-230 Tc-99 
Alpha Beta Alpha Beta 

Calibration Date 5/30/2001 6/4/1999 
Out of Cal Date 11/29/2001 6/4/2000 
Serial Number 119815 119815 
Source emission rate 8880 11100 
Instrument Channel N/A 

High Voltage 0, 7 1LJ 

Battery Check () \I.._ 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

Efficiency= (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119815/155183 

Source Th-230 
Alpha Beta 

Calibration Date 5/30/2001 
Out of Cal Date 11/29/2001 
Serial Number 119815 
Source emission rate 8880 
Instrument Channel 

High Voltage C . 7 z.. 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 5 
Direct Background reading (3) 3 
Direct Background reading (4) 9 
Direct Background reading (5) 3 
Direct Background reading (AVERAGE) s.i 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 

Tc-99 
Alpha Beta 

6/4/1999 
6/4/2000 
119815 
11100 

N/A 

i 9 11 

17 
I 1 l-.J 

l er; 7.,,, 

\ i , 
I Z CS-

1 9- 0 



SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119815/155183 

DATE: PAGE 
Source Th-230 

Alpha Beta 
Calibration Date 5/30/2001 
Out of Cal Date 11/29/2001 

Serial Number 119815 

Source emission rate 8880 

Instrument Channel /A 

High Voltage 

Battery Check o le_ 
Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 1-
Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by r 
Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 

Alpha Beta 
6/4/1999 

6/4/2000 
119815 

100 
N/A 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119815/155183 

DATE: 1 -I <t - 2,0t,I PAGE of ]/0 
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 5/30/2001 6/4/1999 
Out of Cal Date 11/29/2001 6/4/2000 
Serial Number 119815 119815 
Source emission rate 8880 11100 
Instrument Channel N/A NIA 

High Voltage 

Battery Check 

Source Check Reading (1) I f21o 
Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 2.34 
Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 7 J3o 
Direct Background reading (5) 1-2 
Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119815/155183 

DATE: -:::/ . ;;l.J. - C)j PAGE 

Source Th-230 
Alpha Beta 

Calibration Date 5/30/2001 
Out of Cal Date 11/29/2001 
Serial Number 119815 
Source emission rat 888 
Instrument Channel N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 3/ 
Direct Background reading (2) 3 
Direct Background reading (3) f> 
Direct Background reading (4) t 
Direct Background reading (5) 1/ 
Direct Background reading (AVERAGE) 5 , 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING G 

EVENING SOURCE READING /300 
EVENING BACKGROUND READING 7 
Morning check performed by kl/L 09:so 
Mid-day check performed by l<t') 1)._l'3 1-t" l+u 

Afternoon check performed by ~ 

PARSONS ENGINEERING SCIENCE 

s 
Alpha Beta 

6/4/1999 
6/ I 00 
119 
11100 

N/A 

1-1-7-

I '11 
I J17-
1<10 
/ f 't 

:)_ 0 'i-
I Cf' I 

!'I;: 

I Si1c; 
,, 0 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119815/155183 

DATE: PAGE Jj of S 
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 5/30/2001 6/4/1999 
Out of Cal Date 11/29/2001 6/4/2000 
Serial Number 119815 119815 
Source emission rate 8880 11100 
Instrument Channel N/A N/A 

High Voltage 

Battery Check OIL 

Source Check Reading (1) '1 
Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 5 15 
Direct Background reading (3) 10 'Z lf L 
Direct Background reading (4) 7 ~2-1 
Direct Background reading (5) '2- ( <"( 9 
Direct Background reading (AVERAGE) 5 .. <, 222.'{ 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING l 1-~3 1<a·2S 
MID-DAY BACKGROUND READING (p 

EVENING SOURCE READING ~2 + ') \-:t-Lif 
EVENING BACKGROUND READING - 6 

Morning check performed by ~ ~N.; K" ~ D1\1- 1 lo 0
~ 

Mid-day check performed by 7</ ' }-\ Au._ 

Afternoon check performed by '"1,- ,8of l ·c.,_ 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119815/155183 

DATE: 7- ;z..~ --() \ PAGE 1,,, of ?;f 
Source Th-230 

Alpha Beta 
Calibration Date 5/3 / 0 6/4/1999 
Out of Cal Oat 11/29/2001 6/4/2000 
Serial Number 119815 119815 
Source emission rate 8880 11100 
Instrument Channel NIA N/A 

High Voltage 0.12-k 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) I 4 
Source Check Reading (3) 

Source Check Reading (4) 1302-
Source Check Reading (5) lJ. O 

Direct Background reading (1) 113 
Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 2oZ.. 
Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

Morning check performed by · 
.,<. 

Mid-day check performed by 0-\. I 

L 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119815/155183 

DATE: '7~2.b-Ol PAGE of )5 
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 5/30/2001 6/4/1999 
Out of Cal Date 11/29/2001 6/4/2000 
Serial Number 119815 119815 
Source emission rate 8880 1 0 
Instrument Channel N/A N/A 

High Voltage 

Battery Check 

Source Check Reading (1) ,11.0 
Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) l l:z.. 

Direct Background reading (1) 

Direct Background reading (2) (o 

Direct Background reading (3) z_o 
Direct Background reading (4) 

Direct Background reading (5) 3 91 
Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING NA 
MID-DAY BACKGROUND READING 

EVENING SOURCE READING ////T 
EVENING BACKGROUND READING fO 
Morning check performed by 

Mid-day check performed by '::t 
Afternoon check performed by ~~ 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119815/155183 

DATE: 7-l_ 7-0\ PAGE 
ource Th-230 

Alpha Beta 
Calibration Date 5/30/2001 
Out of Cal Date 11/29/2001 
Serial Number 119815 
Source emission rate 8880 
In rument Channel N/A 

High Voltage 0.1L 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) g 
Direct Background reading (2) 8 
Direct Background reading (3) 10 

Direct Background reading (4) jO 

Direct Background reading (5) \ )_ 

Direct Background reading (AVERAGE) 4.v 

Efficiency = (CPM-Background) / DPM * 100 13. f{(//t 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed b 

Mid-day check performed by !J2JJ.,,,., / : ( >, ;::>a F 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 

Alpha Beta 
6/4/1999 
I I 
119815 
11100 

N/A 

I 8\ 

'~ii 
I~ Lt 

?--u'-\ 
\~,Lt 
\ q1_,~ 

lS,IC\."/c 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

11 S '81 Y-j 15'SI cg, 3 
A/B Phoswich Serial Number 119803/1000081.L,.,, 

DATE: PAGE 
Source Th-230 

Alpha Beta 
Calibration Date 5/30/2001 
Out of Cal Date 11/29/2001 
Serial Number 119803 
Source emission rate 8880 
Instrument Channel N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 

of 35 
Tc-99 

Alpha Beta 
6/4/1999 
6/4/2000 
18 3 9 
11100 

N/A 
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6-5-01 front 

Site: Seneca Army Depot 
Project: SEAD-12 

Page 1 of E;J-
Instrument Type A/B 
AKA phoswich 
Make Ludlum 
Model 2224 
Serial Number \I\\L • ~ 1 !,BM 11 'l r 03 
Calibration Date 5/30/2001 
Out of Cal Date 11/29/2001 
Probe: Alpha Beta 
Make Ludlum 
Model 43-1-1 
Serial Number PR166008 
Calibration Date 5/30/2001 
Out of Cal Date 11/29/2001 
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 4/10/2001 4/10i2001 
Out of Cal Date 3/31/2003 3/31/2003 
Serial Number 1841-94 1039-92 
Source emission 8880 11100 
Instrument Chan N/A N/A 

2-pie Instrument 9.21% 10.70% 
2 Sigma Range 765-871 1283-1444 
3 Sigma Range 739-897 1243-1485 

( . 

Page 1 
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~PARSONS 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119803/166008 

DATE: VJ 1 0\ PAGE 
Source Th-230 

Alpha Beta 
Calibration Date 5/30/2001 
Out of Cal Date 11/29/2001 
Serial Number 119806 
Source emission rate 8880 
Instrument Channel N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 0 
Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 

ot SJ-
Tc-99 

Alpha Beta 
6/4/1999 
6/4/2000 
1843-94 
11100 

N/A 

\<.:t."-' 0 , bf; 

c,~ 

1343 
I 3 32., 

l14~ 

13 'i 3 

i1-0 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119803/166008 

DATE: (j 'l, ( 0 \ PAGE S of 5J--
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 5/30/2001 6/4/1999 
Out of Cal Date 11/29/2001 6/4/2000 
Serial Number 119806 1843-94 
Source emission rate 8880 11100 
Instrument Channel NIA N/A 

High Voltage 

Battery Check 

Source Check Reading (1) /3 '~ 
Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 6.'f-2.0 oL C> (3 l ~ ~ 

Direct Background reading (2) l D ",!._ <!.. \ q: s-
Direct Background reading (3) lb 

Direct Background reading (4) 0 ( t..l-i I G l 

Direct Background reading (5) -:- :.. le l q '2.... 

Direct Background reading (AVERAGE) 171 ~ 

Efficiency = (CPM-Background) / DPM * 100 /~ ,7½ 

MID-DAY SOURCE READING wo 'z 'P'> 
MID-DAY BACKGROUND READING \ w ,;;-

EVENING SOURCE READING ·-=,.re>? I) '-/0 

EVENING BACKGROUND READING I ( <:::, '-{ 

Morning check performed by 3R+-\ 0 8CJCJ 

Mid-day check performed by ' fl..-\,\ t·7.,.,""i ,. .. 

Afternoon check performed by D,2 (::J }'(DO 

PARSONS ENGINEERING SCIENCE 

13 • ..r ol(, 
rlvo . l.c "' 

{)~o( 
<-{U , u '~'> 



( 

( . 

SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119803/166008 

DATE: PAGE 
Source Th-230 

Alpha Beta 
Calibration Date 5/30/2001 
Out of Cal Date 11/29/2001 
Serial Number 1 
Source emission rate 88 0 
Instrument Channel N/A 

High Voltage o.~r ~A 

Battery Check ti fe._, \~A. ,,. 

Source Check Reading (1) 1- 3 q 
Source Check Reading (2) 1'i1 

Source Check Reading (3) o5r 
Source Check Reading (4) 1-q~ 
Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 0 
Direct Background reading (4) 0 
Direct Background reading (5) (!) 

Direct Background reading (AVERAGE) ,4 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING N.4 
EVENING SOURCE READING N,4 

of 5 
Tc-99 

Alpha Beta 
6/4/1999 
I I 0 

11100 
N/A 

i--lA 

AA 

('J~'2-

l 3 "-{ Cv 

\ 34, ( 

("3fq' 

{1-8 -g 

EVENING BACKGROUND READING /VA-----+----- ~ 
Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 



7-9-01front 

Site: Seneca Army Depot 
Project: SEAD-12 

Page?rof c;A-
Instrument Type A/B 
AKA phoswich 
Make Ludlum 
Model 2224 
Serial Number 119803 
Calibration Date 5/30/2001 
Out of Cal Date 11/29/2001 
Probe: Alpha Beta 
Make Ludlum 
Model 43-1-1 
Serial Number PR166008 
Calibration Date 5/30/2001 
Out of Cal Date 11/29/2001 
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 4/10/2001 4/10/2001 
Out of Cal Date 3/31/2003 3/31/2003 
Serial Number 1841-94 1039-92 
Source emission 8880 11100 
Instrument Chan N/A N/A 

2-pie Instrument 9.21% 10.70% 
2 Sigma Range 1022-1119 1442-1566 
3 Sigma Range 998-1143 1411 -1598 

' ' 

Page 1 
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SENECA ARMY DEPOT 
SEAD-12 RIIFS 

A/B Phoswich Serial Number 119803/166008 

DATE: (o (O 0\ PAGE 
Source Th-230 

Alpha Beta 
Calibration Date 513012001 
Out of Cal Date 1112912001 
Serial Number 119806 
Source emission rate 8880 
Instrument Channel NIA 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 0 
Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) I DPM * 100 

of 5)._ 
Tc-99 

Alpha Beta 
61411999 
61412000 
1843-94 
11100 

NIA 

166 

1-M_I_D_-D_A_Y_S_O_U_R_C_E_R_E_A_D_IN_G _________ -+-....,6"'--'-{)_--t-_' _ _._...-----+--'---___.__I Z_'I_J __ --1 ~Jt :~\-~ 
MID-DAY BACKGROUND READING 

&,.:t- . 1.)/( 
EVENING SOURCE READING I-iv . o.e; i.=-;...:::.:...:.;.;__.:.....:_;___:_:...::;_ __ _;_ ________ __.__Jl,.L_<:._.!._....L,,....::::::;__ __ .t,.,:::::_;_ __ --1.___!_~----l 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119803/166008 

DATE: I I Of PAGE f O of )J---
Source • h Tc-99 

Alpha Beta · 
C Ii r ti ate 5/30/2001 6/4/1999 

o Cal Date 11/29/2001 6/4/2000 
Serial Number 119806 1843-94 
Source emission rate 8880 0 
Instrument Channel N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 0 
Direct Background reading (2) 0 
Direct Background reading (3) 0 

Direct Background reading (4) 

Direct Background reading (5) 0 I o/o 
Direct Background reading (AVERAGE) 0 /83 

Efficiency = (CPM-Background) / DPM * 100 

/3...,t : OK 
i-:-:M--ID=--..:.D __ A_Y....:..S....:...O....:...U __ R..:..CE_R_EA_D_I_N_G _______ -11--·-=F/.!....:....:l-:......__...L...::::::::__ __ --i-::::......_---1...-/:....;3::,,:J::.:::0::..._--1 /.{\) :o. <£&✓ 
MID-DAY BACKGROUND READING 

Morning check performed by D2.G, 
Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 
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DATE: 
Source 

SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119803/166008 

G:J ( I 'L D ( PAGE 11 
Th-230 

of 5 ~ 
Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 5/30/2001 6/4/1999 
Out of Cal Date 11/29/2001 6/4/2000 
Serial Number 119806 1843-94 
Source emission rate 8880 11100 
Instrument Channel N/A N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) / J L-Z-

Source Check Reading (5) 

Direct Background reading (1) ()l 0 (3 -+ 
Direct Background reading (2) l ,~, 
Direct Background reading (3) ' ('8Co 
Direct Background reading (4) I 0 

Direct Background reading (5) I t¾ 
Direct Background reading (AVERAGE) /~2-

Efficiency = (CPM-Background) / DPM * 100 /o.5% 

MID-DAY SOURCE READING 13l.-<c, 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 13W 
EVENING BACKGROUND READING I /<oo 
Morning check performed by o~~.; 
Mid-day check performed by " f 2,30 

Afternoon check performed by l tc )--

PARSONS ENGINEERING SCIENCE 

&J ,(I,<_ -J-{l,) : <,).C:,<, 

13,:J- : o/( ,-
t-111 . 0.'7'> 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119803/166008 

DATE: PAGE 
Source Th-230 

Alpha B_eta 
Calibration Date 5/30/2001 
Out of Cal Date 11/29/2001 
Serial Number 119806 
Source emission rate 8880 
Ins ume t C n el 

High Voltage 0 -6> 
Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) Q 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 0, C, 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 111 ,4 

MID-DAY BACKGROUND READING iY,4. 

EVENING SOURCE READING NA 

EVENING BACKGROUND READING /VA 
Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 

of 5;)-. 
Tc-99 

Alpha Beta 
6/4/1999 
6/4/2000 

8 9 
11100 

N/A 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119803/166008 

DATE: k> -I 8'"- O I PAGE I, of 5")-
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 5/30/2001 6/4/1999 
Out of Cal Date 11/29/2001 6/4/2000 
Serial Number 119806 1843-94 
Source emission rate 8880 11100 
Instrument Channel N/A N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 7 J~ J ::z. l' I S9 2. 

Source Check Reading (2) 7'-fo ?"-i I 0 /'J";'-( 

Source Check Reading (3) 7 TJS- a / J 7 t, 

Source Check Reading (4) 7 , ... ~~l7 117 c) 

Source Check Reading (5) 1 7C\ 

T'-f..O. '60 

Direct Background reading (1) 

Direct Background reading (2) I ,~ 
Direct Background reading (3) 0 17'! 
Direct Background reading (4) 0 ; "f (., 

Direct Background reading (5) I I "70 

Direct Background reading (AVERAGE) <!). 6 

Efficiency = (CPM-Background) / DPM * 100 //¾ !VA-

MID-DAY SOURCE READING !V4 

MID-DAY BACKGROUND READING t1ilt 
EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119803/166008 

DATE: '7 - \ q - 1..00, PAGE \ 
Th-230 

Alpha Beta 
Calibration Date 
Out of Cal Date 
Serial Number 
Source em· ssio a 
lnstrume t C annel N/A 

High Voltage 

Battery Check OJ< 

Source Check Reading (1) 

Source Check Reading (2) 1S-7 
Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 
I " 

Direct Background reading (3) 1 l-i o 
Direct Background reading (4) \ {p 0 

Direct Background reading (5) tJ \ (:;, 4 

Direct Background reading (AVERAGE) O,Co I Ct I 

Efficiency = (CPM-Background) / DPM * 100 J% 
MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READIN 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 11 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 

of 5')-

6/4/1999 
6/4/2000 
1843-94 
11100 

N/A 

1348 

1308 

1358 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119803/166008 

DATE: 0 -?_O- 0 I PAGE 
Source Th-230 

Alpha Beta 
Calibration Date 5/30/2001 
Out of Cal Date 11/29/2001 
Serial Number 119806 
Source emission rate 8880 
Instrument Channel N/A 

High Voltage 0 ~6~ 
Battery Check ok .. 
Source Check Reading (1) '6 0 0 

Source Check Reading (2) 80 

Source Check Reading (3) ~let 
Source Check Reading (4) tz> 3£6 

Source Check Reading (5) 5-7;- 2S2. 

Direct Background reading (1) 0 

Direct Background reading (2) D 

Direct Background reading (3) I 

Direct Background reading (4) i 
Direct Background reading (5) 3 
Direct Background reading (AVERAGE) t 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING V 
Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 

IS of 5)-
Tc-99 

Alpha 
6/ /19 9 
6/4/2000 
1843-94 
11100 
N/A 

0 1 Jr 3 

ll87 , t 3 3 r 
0 

[6 q 
lg I 

17 b 

l C 5 
I 7 · 

t 1 ~, 0 



SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119803/166008 

DATE: & 1.J DI PAGE f ~ of ))-
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 5/30/2001 6/4/1999 

u C I ate 11/29/2001 6/4/2000 
S · umber 119803 1843-94 
Source emission rate 8880 11100 
Instrument Channel N/A N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 7'62 . 7 l:4 -i..-1- ")L{C' '373 

Source Check Reading (2) f S-0 ·--,.-r, {V'" )07-

Source Check Reading (3) 1·'60 1v--'- 7l5 

Source Check Reading (4) 113 ~ :S.--'- ~O;;, 

Source Check Reading (5) ~'7 "31- (,, 

Direct Background reading (1) 0 \ 5'" '-l 
Direct Background reading (2) 2. l'l '-
Direct Background reading (3) \ '71 
Direct Background reading (4) 3 l 1 2.. 

Direct Background reading (5) I ]'7f 

Direct Background reading (AVERAGE) I 70 

Efficiency = (CPM-Background) / DPM * 100 /6¾ 

MID-DAY SOURCE READING I /32.'f 

MID-DAY BACKGROUND READING 0 2-0l 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 11:35 

PARSONS ENGINEERING SCIENCE 



6-22-01front 

Site: Seneca Army Depot 
Project: SEAD-12 

Page f-jof -~ :+-

Instrument Type NB 

AKA phoswich 

Make Ludlum 

Model 2224 
Serial Number 119803 
Calibration Date 5/30/2001 
Out of Cal Date 11/29/2001 
Probe: Alpha Beta 
Make Ludlum 
Model 43-1-1 
Serial Number PR166008 
Calibration Date 5/30/2001 
Out of Cal Date 11/29/2001 
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 4/10/2001 4/10/2001 
Out of Cal Date 3/31/2003 3/31/2003 
Serial Number 1841-94 1039-92 
Source emission 8880 11100 
Instrument Chan N/A N/A 

2-pie Instrument 9.21% 10.70% 
2 Sigma Range 1048-1177 1436-1596 
3 Sigma Range 1016-1209 1396-1636 

Page 1 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119803/166008 

DATE: PAGE of 5').-
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 5/30/2001 6/4/1999 
Out of Cal Date 11/29/2001 6/4/2000 
Serial Number 119803 1843-94 
Source emission rate 8880 11100 
Instrument Channel N/A N/A 

High Voltage 

Battery Check 0(( 

Source Check Reading (1) t37't... 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 'C l 

Direct Background reading (2) 0 ')..,05 

Direct Background reading (3) It~ 
Direct Background reading (4) () 1qo 
Direct Background reading (5) l q_ ~ 

Direct Background reading (AVERAGE) .µ I qo. i 

Efficiency = (CPM-Background) / DPM * 100 111/o 

MID-DAY SOURCE READING 7 ~ 1 NA "1/A- 11./10 

MID-DAY BACKGROUND READING \ , 'ls 
EVENING SOURCE READING l/f o 3Z7 3 { )/ .2... 

EVENING BACKGROUND READING 0 i7D 
Morning check performed by ;:::f'M.t Jo B.;r'-- >.,..... t,_,, ... :r!A. ..... 2.,.0-

Mid-day check performed by ;:r.-~I'- I 'LZ..5 Bo+t-- 5~ ~ ~- ~; .. 2r 

Afternoon check performed by <tJ,, ) ! / 7 

PARSONS ENGINEERING SCIENCE 

.<A:!.I.<./.) '.) 



SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119803/166008 

DATE: PAGE C) of ~)-
Source Th-230 C 

a lpha Bet 
6/4/1999 

e 6/4/2000 
119803 1843-94 

Source emission rate 8880 11100 
Instrument Channel N/A N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) \ o<-{ 

Direct Background reading (2) 0 ~, 
Direct Background reading (3) j I .1 
Direct Background reading (4) 6 \ 13 
Direct Background reading (5) 0 \Co~ 
Direct Background reading (AVERAGE) O,i 11 I 

Efficiency = (CPM-Background) / DPM * 100 (Z l-'1/o 

MID-DAY SOURCE READING I 61d-

MID-DAY BACKGROUND READING 1sq 
EVENING SOURCE READING l53a-
EVENING BACKGROUND READING 

Morning check performed by -~t::' 091-C 

Mid-day check performed by M,(L. 11-(0 

Afternoon check performed by t~ \bJ_o 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119803/166008 

DATE: PAGE 
Source Th-230 

Alpha Beta 
Calibration Date 5/30/2001 
Out of Cal Date 11/29/2001 
Serial Number 119803 
Source emission rate 8880 
Instrument Channel N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 360 
Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING At.. 

EVENING SOURCE READING b(p{p 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 

of 51-
Tc-99 

Alpha Beta 
6/4/1999 
6/4/2000 
1843-94 
11100 

N/A 

D 

µ( .1': ! '-113:> 
~/'75' fl 

JJIA l t/ ~ 
0 



SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119803/166008 

DATE: ' r '2S bf PAGE 
Sour Th-230 

Alpha Beta 
Calibration Date 5/30/2001 
Out of Cal Date 11/29/2001 
Serial Number 119803 
Source emission rate 888 
Instrument Channel 

High Voltage 

Battery Check 

Source Check Reading (1) \) s I lo 

Source Check Reading (2) I o~l L 

Source Check Reading (3) 0 ::t_ 308 
Source Check Reading (4) jl.)~\o ~S2.. 

Source Check Reading (5) to'-\2.. 31 

Source Check Reading (AVERAGE) lD48 3to"D 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 d-

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING D 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by l-

of 5)-
Tc-99 

Alpha Beta 
6/4/1999 
6/4/2000 
1843-94 
11100 

N/A 

D 51I 
I S4 

D 5~ 

\ I L{e 

..1.. I <+B<.o 
l 15 .14 



SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119803/166008 

DATE: 1J1 I 1fa ( O \ PAGE 'J-3 of ~ 
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 5/30/2001 6/4/1999 
Out of Cal Date 11/29/2001 6/4/2000 
Serial Number 119803 1843-94 
Source emission rate 8880 11100 
Instrument Channel N/A N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 10 L 1-

Source Check Reading (5) 

Direct Background reading (1) \ ei. \ 

Direct Background reading (2) .-z__ \ =\--(p 
Direct Background reading (3) f) I 4 €7 
Direct Background reading (4) 0 I G Cf' 

Direct Background reading (5) (!:; I lo --z_. 

Direct Background reading (AVERAGE) 0.lP ( (o 1-

Efficiency = (CPM-Background) / DPM * 100 i '2-- 0 I, ¢'-% I I . 9 "/, 

MID-DAY SOURCE READING 105\ I '-t 64 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING \ \Jl., 'e, 10l~ 1--} l J\ 152) 

EVENING BACKGROUND READING ;2_ IS 

Morning check performed by ,J ft- l--\ 6'¾6 

Mid-day check performed by 

Afternoon check performed by l7L/6 
.._..\.~ V "' )<' ~ 

'"'"-\ r ~ TS ~ f 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119803/166008 

DATE: 7 0 l PAGE 
Source Th-230 

Alpha Beta 
Calibration Date 5/30/2001 
Out of Cal Date 11/29/2001 
Serial Number 119803 
Source emission rate 8880 
Instrument Channel N/A 

High Voltage 

Battery Check OIL. 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) () 

Direct Background reading (5) D 

Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 i2-% 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 0 

EVENING SOURCE READING /I 00 

EVENING BACKGROUND READING 

Tc-99 
Alpha Beta 

6/4/1999 
6/4/2000 
1843-94 
11100 

N/A 

{SY 

Morning check performed by At--\. L · ~ '->-.\f\ t <..s\wt 1(Y'I 1---------------------------+-------....... ..i....--------~i-f 
Mid-day check performed by (.Id 

Afternoon check performed by l 7 l1 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119803/166008 

DATE: 1,8 o\ PAGE~ of 5?-
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 5/30/2001 6/4/1999 
Out of Cal Date 11/29/2001 6/4/2000 
Serial Number 119803 1843-94 
Source emission rate 8880 11100 
Instrument Channel N/A N/A 

High Voltage 

Battery Check OIL 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) so.8 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING / )6 

EVENING BACKGROUND READING L/ 
Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/8 Phoswich Serial Number 119803/166008 

DATE: PAGE ';)_(p 
Source ·.· Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 5/30/2001 6/4/1999 
Out of Cal Date 11/29/2001 6/4/2000 
Serial Number 119803 1843-94 
Source emission rate 8 1 1 0 

s u e h el /A I 

High Voltage 

Battery Check 

~S~o~ur~c~e~C~h~ec~k~R~e~a~di~n.2_g l(1u_) _________ ---l-_J~~l_.i_..-----!~---l:~~t...~ 7..3 
Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING Q 0 ~ L{ \{. 1 I 
I 
ttu- ( .-w 

1-M_ID_-_D_A_Y_B_A_C_K_G_R_O_U_N_D_R_E_A_D_IN_G ______ -+-----.;::.,.~----+----'-· ,)-..-1-___ ~) -., le. -

EVENING SOURCE READING \ \ 01,_ -A ~ I "J E;O 

Morning check performed by 

Mid-day check performed by 

. Afternoon check performed by 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119803/166008 

DATE: PAGE { of ))-

Source Th-230 Tc-99 
Alpha Beta Alpha Beta 

Calibration Date 5/30/2001 6/4/1999 
Out of Cal Date 11/29/2001 6/4/2000 
Serial Number 119803 1843-94 
Source emission rate 8880 11100 
Instrument Channel N/A N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Source Check Reading (AVERAGE) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 NA-

~M_I_D-_D_A_Y_s_o_u_R_c_E_R_E_AD_I_N_G ________ +--\-=o_w_;l ___ ___.__j_l_ro_---1f---=---..L......:.-1....:!::...._---1~~ 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING IL/3? 
EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119803/166008 

DATE: 7 \ 0 ( PAGE ~ of 5d'-
Source.· Th-230 Tc-99 

Alpha Beta Alpha · Beta 
Calibration Date 5/30/2001 6/4/1999 
Out of Cal Date 11/29/2001 61 I 0 
Serial Number 119803 1843-94 
Source emission rate 88 11100 
Instrument Channel N/A N/A 

High Voltage 

Battery Check 

Source Check Reading (1) J.. 
Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) ?_ 

Direct Background reading (3) 3, 7 
Direct Background reading (4) () \0 \.p 

Direct Background reading (5) ~ l t__o_~ 

Direct Background reading (AVERAGE) 1-~ 

Efficiency = (CPM-Background) / DPM * 100 \ :)_ /c, 

MID-DAY SOURCE READING l O I 
MID-DAY BACKGROUND READING 

EVENING SOURCE READING / 3 o/ 
EVENING BACKGROUND READING ::i- ' L., I 
Morning check performed by L ti7C)C) (_ ')t) c r 

Mid-day check performed by ~ /: s-o 
Afternoon check performed by ~v \l:,o C\ec.[ ~ "' )~ OF 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/8 Phoswich Serial Number 119803/166008 

DATE: PAGE )--
Source Th-230 

Alpha Beta Alpha Beta 
Calibration Date 5/30/2001 6/4/1999 
Out of Cal Date 11/29/2001 6/4/2000 
Serial Number 119803 1843-94 
Source emission rate 8880 11100 
Instrument Channel N/A NIA 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) f(Z.3. 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) .3 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119803/166008 

DATE: ·7 l L O ( PAGE 
Source Th-230 · 

Alpha Beta Alpha Beta 
Calibration Date 5/30/2001 6/4/1999 
Out of Cal Date 11/29/2001 6/4/2000 
Serial Number 119803 843 9 
Source emission rate 8880 0 
Instrument Channel NIA 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) L 

Direct Background reading (4) 

Direct Background reading (5) s 
Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 7o <> f 

PARSONS ENGINEERING SCIENCE 
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DATE: I 
Source 

Calibration Date 
Out of Cal Date 
Serial Number 
Source emission rate 
Instrument Channel 

High Voltage 

Battery Check 

SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119803/166008 

PAGE 
Th-230 

Alpha Beta 
5/30/2001 

11/29/2001 
119803 

8880 
NIA 

of Sv 
Tc-99 

Alpha Beta 
6/4/1999 
6/4/2000 
1843-94 
11100 

N/A 

Source Check Reading (1) 1118 --------- -------- I 4 73 
Source Check Reading (2) \ OL'i 

Source Check Reading (3) / O I '1 

Source Check Reading (4) IDl'-j 

Source Check Reading (5) 1011 

Direct Background reading (1) ')- IY9 

Direct Background reading (2) $ 111 

Direct Background reading (3) 5 \b6 

Direct Background reading (4) 3 l q 5" 

Direct Background reading (5) 
y l 7 lo 

Direct Background reading (AVERAGE) 3.8 ft!!tt I ~ 'l. <., 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119803/166008 

DATE: l l '--{ / d i PAGE 

Source • Th-230 
Alpha Beta 

Calibration Date 5/30/2001 
Out of Cal Date 11/29/2001 
Serial Number 119803 
Source emission rate 8880 
Instrument Channel 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) {O 1 
Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 

Tc-99 
Alpha Beta 

6/4/1999 
6/4/2000 
1843-94 

0 







SENECA ARMY DEPOT 
SEAD-12 RIIFS 

A/B Phoswich Serial Number 119803/166008 

DA TE: 1-15 - O I PAGEj~ of 2-
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 513012001 61411999 
Out of Cal Date 1112912001 61412000 
Serial Number 119803 1843-94 
Source emission rate 8880 11100 
Instrument Channel NIA NIA 

High Voltage 

Battery Check 0/( 

Source Check Reading (1) 

Source Check Reading (2) qyz__ 
Source Check Reading (3) 

Source Check Reading (4) /53 
Source Check Reading (5) /037 I '53/ 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 5" I ~1lJ 

Direct Background reading (4) 3 I <De 

Direct Background reading (5) 
-1-
_) f i (tJ 

Direct Background reading (AVERAGE) L/ ( 170.2. 

Efficiency = (CPM-Background) I DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING I D2 Z... 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 3Jv 
Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119803/166008 

DATE: PAGE 
Source Th-230 

et 
Calibration Date 5/30/2001 
Out of Cal Date 11/29/2001 
Serial Number 119803 
Source emission rate 8880 
I st t C annel NIA 

High Voltage 

Battery Check C,\L 

Source Check Reading (1) 9 
Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 

I ha Beta • 
6/4/1999 
6/4/2000 
1843-94 
11100 

l{_O 7 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119803/166008 

DATE: PAGE ·1 of~ 
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 5/30/2001 6/4/1999 
Out of Cal Date 11/29/2001 6/4/2000 
Serial Number 119803 1843-94 
Source emission rate 8880 11100 
Instrument Channel N/A N/A 

High Voltage 

Battery Check 

Source Check Reading (1) I D '5 7 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) j 006 

Source Check Reading (5) 

Direct Background reading (1) b t 7 s-
Direct Background reading (2) 3 \8 J 
Direct Background reading (3) 3 [ Cf'~ 

Direct Background reading (4) 4 Uo3 

Direct Background reading (5) 1 / &;2-

Direct Background reading (AVERAGE) ) '1-S ~ 

Efficiency= (CPM-Background) / DPM * 100 l 1. 5e/. I I. S c(o 

MID-DAY SOURCE READING I 01 '-I 14 5 
MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by ~ NA 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119803/166008 

DATE: -lt>-1..0ot PAGE 
Source Th-230 

Alpha Beta 
Calibration Date 5/30/2001 
Out of Cal Date 11/29/2001 
Serial Number 119803 
Source emission rate 888 
I Channel N/A 

High Voltage O.l>l.k.V 
Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 3 
Direct Background reading (3) 5 
Direct Background reading (4) (9 
Direct Background reading (5) 

Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING \ 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by IV A 

PARSONS ENGINEERING SCIENCE 

Tc-99 
Alpha Beta 

6/4/1999 
6/4/2000 
1843-94 

0 
N/A 

t7"L 

5 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/8 Phoswich Serial Number 119803/166008 

DATE: i -)..L/- 0/ PAGE -:} of 57,_ 
Source 

Calibration Date 
Out of Cal Date 
Serial Number 
Source emission rate 
Instrument Channel 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1 ) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

~J ILL {' IDT \)[ U)f[) l['-l f\K 

f fpt Cl Ct--tc 1/ l S L Cl.v'E.. i<. 

Th-230 Tc-99 
Alpha Beta Alpha Beta 

5/30/2001 6/4/1999 
11/29/2001 6/4/2000 

119803 1843-94 
8880 11100 
N/A N/A 

0' U) ~_v 

4 
l I '-/ 

/55 

\3/C.. \')f; IA L4-f Or: 3 S t L1 MA --r -r, .. -f E 
\.,l\L,,L- (_ i-/E [ k'._. AC1 At ,'-l L /'·_/ ft- FT[ f? N"r:=-,----O'N_ 

PARSONS ENGINEERING SCIENCE 
t<L r:2- . 



SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119803/166008 

PAGE 
Source Th-230 

Alpha Beta 
Calibration Date 5/30/2001 
Out of Cal Date 11/29/2001 
Serial Number 119803 
Source emission rate 888 
lnstru C I 

High Voltage 

Battery Check 0 ft 
Source Check Reading (1) looo 

Source Check Reading (2) t> 2-
Source Check Reading (3) tD6 
Source Check Reading (4) l -o ~ S-
Source Check Reading (5) <( 3 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 . 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING NA 
EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

of 5-Y 
Tc-99 

Alpha Beta 
6/4/1999 
6/4/2000 

3-94 
11100 

N/A 

i Li (0 

i L{ 2-

s7 
l'>t't 
l ~erg 

~ Pro~ C-o be. l--ool~~ Q L ~ (;;-
G,,o-.,, ~,I, "j 5 t:-, '{; ,' S 7:, , c.S "1""e c!__o ,._,pl~ C ~ ,.( 

PARSONS ENGINEERING SCIENCE 



7-25-01 front 

Site: Seneca Army Depot 

\ Project: SEAD-12 

Pag~ of 5').. 
Instrument Type A/B 
AKA phoswich 
Make Ludlum 
Model 2224 
Serial Number 119803 
Calibration Date 513012001 
Out of Cal Date 1112912001 
Probe: Alpha Beta 
Make Ludlum 
Model 43-1-1 
Serial Number PR166008 
Calibration Date 513012001 
Out of Cal Date 1112912001 
Source Th-230 Tc-99 

Alpha Beta. Alpha Beta 
Calibration Date 411012001 - 411012001 
Out of Cal Date 313112003 313112003 
Serial Number 1841-94 1039-92 
Source emission 8880 11100 
Instrument Chan NIA NIA 
2-pie Instrument 9.21% 10.70% 
2 Sigma Range 1036-1093 1334-1477 
3 Sigma Range 1022-1107 1299-1513 

Page 1 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119803/166008 

DATE: 
Source Th-230 

Alpha Beta 
Calibration Date 5/30/2001 
Out of Cal Date 11/29/2001 
Serial Number 119803 
Source emission rate 8880 
Instrument Channel N/A 

High Voltage 

Battery Check ok 
Source Check Reading (1) 0 

Source Check Reading (2) 10 i.(_ 

Source Check Reading (3) li O 0 
Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) t 
Direct Background reading (3) 

Direct Background reading (4) 2-
Direct Background reading (5) 

Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 

of 57-
Tc-99 

Alpha Beta 
6/4/1999 
6/4/2000 
1843-94 
11100 

N/A 

I L(_ 'f O 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119803/166008 

DATE: PAGE 
Source Th-230 

Calibration Date 5/30/2001 
Out of Cal Date 11/29/2001 
Serial Number 119803 
Sou emission rate 8880 
Instrument Channel NIA 

High Voltage 

Battery Check ol 
Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 4 
Direct Background reading (5) 

Direct Background reading (AVERAGE) s-

Efficiency = (CPM-Background) / DPM * 100 l'2. 010 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by l '3c6 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 

c-99 
a Beta 

6/4/1999 
6/4/2000 
1843-94 
11100 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/8 Phoswich Serial Number 119803/166008 

PAGE ) of j)-
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 5/30/2001 6/4/1999 
O!-Jt of Cal Date 11/29/2001 6/4/2000 
Serial Number 119803 1843-94 
Source emission rate 8880 11100 
Instrument Channel N/A N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 3 
Direct Background reading (5) b 
Direct Background reading (AVERAGE) 3 . Co '8, L{ 

Efficiency = (CPM-Background) / DPM * 100 11, 2%, 

MID-DAY SOURCE READING \()9 NA N4 ·LJO~ 
MID-DAY BACKGROUND READING 113 
EVENING SOURCE READING tJ A NA L/ 2 $"' 

EVENING BACKGROUND READING t h.3 
Morning check performed by :.l-1\( / t) 0 

.,,.. 

Mid-day check performed by .}IV..... \ 1 iD 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119803/166008 

DATE: ~ Oj PAGE 
Source Th-230 

Alpha Beta 
Calibration Date I I 

t of Cal a e 11/29/2001 
Serial Number 119803 
Source emission rate 8880 
Instrument Channel N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) lo2-o 
Source Check Reading (5) /lO '1 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 2 

Direct Background reading (4) > 
Direct Background reading (5) ~ 

Direct Background reading (AVERAGE) '1,t,, 

Efficiency = (CPM-Background) / DPM * 100 I~¾ 

MID-DAY SOURCE READING II Cf _f!::J:)---

MID-DAY BACKGROUND READING ?_ 

EVENING SOURCE READING l IO 2.. __!:::!:=:--

EVENING BACKGROUND READING 3 
Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 

~~ of 

lh 
6/4/1999 
6/4/2000 
1843-94 
11100 

N/A 

176 

I > 
l ~ o 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/8 Phoswich Serial Number 119803/166008 

DATE: ~ . ID ( D \ PAGE ~s of 51-
Source Th-230 Tc- 9 

Alpha Beta Alpha Beta 
Calibration Date 5/30/2001 6/4/1999 
Out of Cal Date 11/29/2001 6/4/2000 
Serial Number 119803 1843-94 
Source emission rate 8880 11100 
Instrument Channel N/A NIA 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 3 

Direct Background reading (4) 

Direct Background reading (5) B 
Direct Background reading (AVERAGE) 104 - l 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING I 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119803/166008 

DATE: 8 I Ol PAGE ~ ~ of J""L 
Source Th-230 Tc-99 

Alpha Beta lh 
Calibration Date /30/ 01 6/4/1999 
O_ut of Cal Date 11/29/2001 6/4/2000 
Serial Number 119803 1843-94 
Source emission rate 8880 11100 
Instrument Channel N/A NIA 

High Voltage 

Battery Check ol 
Source Check Reading (1) 

Source Check Reading (2) f I 05 
Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 0 
Direct Background reading (2) s-
Direct Background reading (3) I 
Direct Background reading (4) t.{ 117-
Direct Background reading (5) L/ 11 "::> 

Direct Background reading (AVERAGE) L-1 ~ 172-

Efficiency = (CPM-Background) / DPM * 100 12.½ II~ 

MID-DAY SOURCE READING I..{'-{ ,tVA- NA- I ,~ 
MID-DAY BACKGROUND READING + 
EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by -Jtl~ o· 0 =/(, CF 
Mid-day check performed by ✓ti-/ I 2 I l( -:=,13 :.F 
Afternoon check performed by NA 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119803/166008 

DATE: ! L/ (D I PAGE Lf1 of 5)--
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 5/30/2001 6/4/1999 
Out of Cal Date 11/29/2001 6/4/2000 
Serial Number 119803 1843-94 
Source emission rate 8880 11100 
Instrument Channel N/A NIA 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) ~ 137 
Direct Background reading (2) l 

Direct Background reading (3) z. l 7 J 
Direct Background reading (4) 

Direct Background reading (5) 7 L7 J 
Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by A 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119803/166008 

DATE: ::; i PAGE~ of f;7._., 
Source Th-230 Tc:.99 

Alpha . Beta Alpha Beta 
Calibration Date 5/30/2001 6/4/1999 
O1.Jt of Cal Date 11/29/2001 6/4/2000 

erial Number 119803 
8 80 1 0 

Instrument Channel N/A N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 0Jb 
Source Check Reading (2) i:J7 ' 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 2 l 3 7 
Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by h VIY'I I'),, 

Mid-day check performed by ,_J(l.l_\ 11-00 
Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119803/166008 

DATE: PAGE Y of S).,, 
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 5/30/2001 6/4/1999 
Out of Cal Date 11/29/2001 6/4/2000 
Serial Number 119803 1843-94 
Source emission rate 8880 11100 
Instrument Channel N/A NIA 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) ( D S7--
I O(i1 

Direct Background reading (1) 14 3 
Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) l 4 I 
Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 17-0 tJ 

MID-DAY SOURCE READING / 11 / /-,"a,/ C ol:...... cfo/// 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 
1c!/-;J ~ 1010 3"8 f- /J~/ 

EVENING BACKGROUND READING (o 1~1 
Morning check performed by !VA 

Mid-day check performed by ~J)__ i2-S-2 ?. ) \I Al\ t~'F 

Afternoon check performed by /<ll( 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119803/166008 

DATE: 8 J--1- 0{ PAGE 50 of 5)--
Source · Th-230 

Alpha 
Calibration Date /30/ 6/4/1999 
Out of Cal Date /29/2001 6/4/2000 
Sri I m 119803 1843-94 

ou e i s · n rate 8880 11100 
Instrument Channel N/A NIA 

High Voltage o.7-
Battery Check 

Source Check Reading (1) l O\v ~C\l\ \ \t-115 
Source Check Reading (2) '. o 1.) )DLj II-( 

Source Check Reading (3) i oll )_,"1-1 \9 \ i }'.~ 

Source Check Reading (4) o'1--3 i i;t) ~ \:>tv(D 

Source Check Reading (5) u;, Y? 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) \ 8 G, 
Direct Background reading (5) 

Direct Background reading (AVERAGE) 1. ' (p 

Efficier)fy = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING \ () L/ 
MID-DAY BACKGROUND READING Lf 
EVENING SOURCE READING 

EVENING BACKGROUND READING 3 
Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119803/166008 

DATE: 
Source Th-230 

Alpha Beta 
Calibration Date 5/30/2001 
Out of Cal Date 11/29/2001 
Serial Number 119803 
Source emission rate 8880 
Instrument Channel N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 18\ 
Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) s 
Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 3 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 

PAGE S-~ of 5 )-
Tc-99 

Alpha Beta 

J 
) 

.:.J 

NA 

6/4/1999 
6/4/200 
1 -9 
1 10 

N/A 

ltfl 0 

(52 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Phoswich Serial Number 119803/166008 

DATE: PAGE 
Source : Th-230 

Alpha 
Calibration Date 5/30/2001 
Out of Cal Date 11/29/2001 
Serial Number 119803 
Source emission rate 8880 
Instrument Channel NIA 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) (042-

Source Check Reading (5) lo E>G 

Direct Background reading (1) 2-
Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

Efficiency= (CPM-Background) / ORM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 

of SJ-

. 6/4/1999 
6/4/2000 
1843-94 
11100 

NIA 

i'-12.( 

11 I 







Site: Seneca Army Depot 

l 
Project: SEAD-12 
Team: 1 GREY 

Instrument Type 
AKA 
Make 
Model 
Serial Number 
Calibration Date 
Out of Cal Date 
Probe: 
Make 
Model 
Serial Number 
Calibration Date 
Out of Cal Date 
Source 

Calibration Date 
Out of Cal Date 
Serial Number 
Source emission rate 
Instrument Channel 

C 
initial instrument efficiency 
2 Sigma Range 

SENECA ARMY DEPOT 
SEAD-12 RI/FS 
r R-nR-01fmnt 

Alpha 

Th-230 

Page 1 of 

A/8 
Floor Monitor 

Ludlum 
3260 

138256 
11/15/2000 
11/14/2001 

Beta 
Ludlum 
43-37 

136498 
11/15/2000 
11/14/2001 

Tc-99 
Alpha Beta Alpha Beta 

4/10/2001 6/4/1999 
3/31/2003 6/4/2000 
1841-94 1039-92 
8880dpm 11100dpm 

N/A N/A 

3.10% ~o 220-329 fi737-2606 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Floor Monitor Serial Number 138256/136498 TEAM-1 (GREY) 

DATE: 
Source Th-230 

Alpha Beta 
Calibration Date 11/15/2000 
Out of Cal Date 11/14/2001 
Serial Number 138256 
Source emission rate 8880dpm 
Instrument Channel N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 
.. 

t-'Jlr":-l'-\r~~
1 

\e, ~t. oil. 

J\?J.\ 
PARSONS ENGINEERING SCIENCE 

PAGE of 
Tc-99 

Alpha Beta 
11/15/2000 
11/14/2001 

138256 
11100dpm 

NIA 

z_og 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Floor Monitor Serial Number 138256/136498 TEAM-1 (GREY) 

DATE: (o l PAGE of 

0 Tc-99 . 
Beta Alpha BE:lta . 

Calibration Date 11/15/2000 11/15/2000 
Out of Cal Date 11/14/2001 11/14/2001 
Serial Number 138256 
Source emission rate 8880dpm 
I tu t a ne N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 112& 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 

,<\) : I.~ 
1-M_ID_-_D_A_Y_S_O_U_R_C_E_R_E_A_D_IN_G _____ .__ __ -+-__:Z=-::::.'8.:::~~~:;_-----'-'=---____.1..___Z_l_-=f_L=-_. ge,J- 1 o/<. 

MID-DAY BACKGROUND READING S-'38 
i-------------------+------'i'"-------r----__.,,...;;...;::;.-------1 f(U : I, r-
EVENING SOURCE READING j(o I _ _____ l3 /(. 13J; cK.. 
1------------------+-+-~-=-----L.;;:;_ ___ a_.:::;__ __ ....1...--=~-=---1 

EVENING BACKGROUND READING G 2.. 9 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 182..o 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Floor Monitor Serial Number 138256/136498 TEAM-1 (GREY) 

DATE: ;;, /3/ot PAGE of 
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 11/15/2000 11/15/2000 
Out of Cal Date 11/14/2001 11/14/2001 
Serial Number 138256 138256 
Source emission rate 8880dpm 11100dpm 
Instrument Channel N/A N/A 

High Voltage /. 7-
Battery Check c, 

Source Check Reading (1) Zo .. f3 

Source Check Reading (2) f q_ f,O 

Source Check Reading (3) Zo'5"o 

Source Check Reading (4) Z .. IL 2.o6S-

Source Check Reading (5) z..oz.., 
2035" 

Direct Background reading (1) 
-, 

-5<-ll -r-
Direct Background reading (2) 55 
Direct Background reading (3) 3 5'-18 

Direct Background reading (4) ) r11 

Direct Background reading (5) S5'/ 

Direct Background reading (AVERAGE) L/ ~)'-/ 

Efficiency = (CPM-Background) / DPM * 100 z.. . ?- /4 

MID-DAY SOURCE READING Zl.f'( 2,2~ 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING z ·y25 Zl-1 s-
EVENING BACKGROUND READING -~ +ti 
Morning check performed by I G, () 7-u:i 
Mid-day check performed by l)t~ le.Jo 

Afternoon check performed by ()£(_, 18.25' 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Floor Monitor Serial Number 138256/136498 TEAM-1 (GREY) 

DATE: {:, 1. bl PAGE of 

Source Th-230 c 

Alpha Beta 
Calib a ion a e 11 / / 11/15/2000 
Ou o C I a e 11/ / 01 11/14/2001 

e ia u e 3 56 138256 
Source emission rate 8880dpm 11100dpm 
Instrument Channel N/A NIA 

High Voltage / , 7 kv 
Battery Check ok_ 
Source Check Reading (1) 

Source Check Reading (2) ZVl 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) T 
Direct Background reading (3) tj 

Direct Background reading (4) " S:Zt 

Direct Background reading (5) 3 5:2 l 

Direct Background reading (AVERAGE) 5' 5"¼ 

Efficiency = (CPM-Background) / DPM * 100 z..~ % 
j3.;.-t : Cl( 

MID-DAY SOURCE READING ) 2 '1 "2 3 "2 •/ J-------------------+-----'-----'-":::;.._---~-----'-_;;,,_;----1 HU 1. 'l-

MID-DAY BACKGROUND READING 4 h)1 

EVENING SOURCE READING .,,------- -z.. 3 \l 
EVENING BACKGROUND READING )Co<:> -=r+~- ~ --C~ 

1--------------------1---------------...... ---------t 1,..\,,1: i •. ,,.. 
Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Floor Monitor Serial Number 138256/136498 TEAM-1 (GREY) 

DATE: 0 /0 Oi PAGE of 
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 11/15/2000 11/15/2000 
Out of Cal Date 11/14/2001 11/14/2001 
Serial Number 138256 138256 
Source emission rate 8880dpm 11100dpm 
Instrument Channel N/A N/A 

High Voltage V . 
Battery Check C' 

Source Check Reading (1) Z-Zoo 

Source Check Reading (2) 21ft 
Source Check Reading (3) I 
Source Check Reading (4) LiSt 

Source Check Reading (5) Z/31 

Direct Background reading (1) 

Direct Background reading (2) .S: t ' 
b 

Direct Background reading (3) 2- S /G, 

Direct Background reading (4) a ,-;s', 

Direct Background reading (5) L\ S 2.. l 

Direct Background reading (AVERAGE) z_ ~z.., 
Efficiency = (CPM-Background) / DPM * 100 3. i/4 11.1% 

MID-DAY SOURCE READING 36''1 ~ Z2LI) 

MID-DAY BACKGROUND READING l-'21 

EVENING SOURCE READING '32'1 '2.J ,i 

EVENING BACKGROUND READING '-( 

Morning check performed by ' f<. CJ Q f- ';>O 

Mid-day check performed by OQCo 1115 
Afternoon check performed by i 0 11XJ 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Floor Monitor Serial Number 138256/136498 TEAM-1 (GREY) 

DATE: I a1 PAGE of 
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 1111512000 1111512000 
Out of Cal Date 1111412001 1111412001 
Serial Number 138256 138256 
Source emission rate 8880dpm 11100dpm 
Instrument Channel NIA NIA 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) i 
Direct Background reading (2) 2 

Direct Background reading (3) ~ 5 
Direct Background reading (4) t ' Direct Background reading (5) l '~q 
Direct Background reading (AVERAGE) { 

Efficiency = (CPM-Background) I DPM * 100 "Z - c-

MID-DAY SOURCE READING 31'8 21. JI ., .. 
MID-DAY BACKGROUND READING 

EVENING SOURCE READING 22"2 '5' 
EVENING BACKGROUND READING 

Morning check performed by Co <fns 
Mid-day check performed by " ll/o 
Afternoon check performed by ,)t, (cf 3o 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

Floor Monitor Serial Number 138256/136498 TEAM-1 (GREY) 

DATE: 
(p 712/c;; PAGE of 

Source Th-230 Tc-99 
Alpha Beta Alpha Beta 

Calibration Date 11/15/2000 11/15/2000 
Out of Cal Date 11/14/2001 11/14/2001 
Serial Number 138256 138256 
Source emission rate 8880dpm 11100dpm 
Instrument Channel N/A N/A 

High Voltage v 
Battery Check ok 
Source Check Reading (1) Zt zz_ 
Source Check Reading (2) lt ?I 
Source Check Reading (3) 

Source Check Reading (4) z30 
Source Check Reading (5) Z2t5t 

Direct Background reading (1) z._ 

Direct Background reading (2) -z_ 

Direct Background reading (3) 3 58( 

Direct Background reading (4) l S°"'=> 1 

Direct Background reading (5) tJ S~o 

Direct Background reading (AVERAGE) j )/-0 

Efficiency = (CPM-Background) / DPM * 100 

EVENING SOURCE READING 

EVENING BACKGROUND READING 3 
Morning check performed by 

Mid-day check performed by l'Z..w 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Floor Monitor Serial Number 138256/136498 TEAM-1 (GREY) 

DATE: C:J/ 13 ot PAGE of 
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 11/15/2000 11/15/2000 
Out of Cal Date 11/14/2001 11/14/2001 
Serial Number 138256 138256 
Source emission rate 8880dpm 11100dpm 
Instrument Channel /A N/A 

High Voltage 

Battery Check C) 

Source Check Reading (1) l33 
Source Check Reading (2) 2 l/(p 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) ~Zeta 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) ~ ~3Z-
Direct Background reading (4) I SC/I 
Direct Background reading (5) 3 ~ 
Direct Background reading (AVERAGE) l..( (oOL.-

Efficiency = (CPM-Background) / DPM * 100 ~ 

MID-DAY SOURCE READING 3°fl ~ 23/l-
MID-DAY BACKGROUND READING C,"g"3, 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/8 Floor Monitor Serial Number 138256/136498 TEAM-1 (GREY) 

DATE: PAGE of 
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 11/15/2000 11/15/2000 
Out of Cal Date 11/14/2001 11/14/2001 
Serial Number 138256 138256 
Source emission rate 8880dpm 111 00dpm 
Instrument Channel N/A N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) '3 
Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 4 
Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING l.3 
EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Floor Monitor Serial Number 138256/136498 TEAM-1 (GREY) 

DATE: PAGE of 
Source Th-230 Tc-99 

Alpha Beta Al 
Calibration Date 11/15/2000 11/15/2000 
Out of Cal Date 11/14/2001 11/14/2001 
Serial Number 138256 138256 
Source emission rate 8880dpm 111 00dpm 
Instrument Channel N/A N/A 

High Voltage 

Battery Check Cl~ 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) ) w21-

Direct Background reading (3) -- {t,'2,.,q ~ 

Direct Background reading (4) 6 ti-( 

Direct Background reading (5) .S-16 

Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING ::?.3 l 2{ C/6 
MID-DAY BACKGROUND READING ' " " 4 
EVENING SOURCE READING 36> 2-z..1 I 

EVENING BACKGROUND READING 

Morning check performed by J (Ll~ 

Mid-day check performed by I Z--3 > 
Afternoon check performed by 5 .' l 5 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Floor Monitor Serial Number 138256/136498 TEAM-1 (GREY) 

DATE: fo/~1/01 PAGE of 
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 11/15/2000 11/15/2000 
Out of Cal Date 11/14/2001 11/14/2001 
Serial Number 138256 138256 
Source emission rate 8880dpm 11100dpm 
Instrument Channel N/A N/A 

High Voltage /.7 
Battery Check OK 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) :i.. G:,2.; 

Direct Background reading (2) 1 ,:z ~ 
Direct Background reading (3) 1. 'S'S" 

Direct Background reading (4) "3 (..3 

Direct Background reading (5) S' ~ OJ 

Direct Background reading (AVERAGE) 3 ~-;1.f,f 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING tJ" r ..,~ M AM 
MID-DAY BACKGROUND READING ,-l ol- \) ~~ ~ A0 -------
EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by kKs C>1<Jo 
Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/8 Floor Monitor Serial Number 138256/136498 TEAM-1 (GREY) 

DATE: 6/z_z.,/oJ PAGE of 

Source Th-230 Tc-99 
Alpha Beta Alpha Beta 

Calibration Date 11/15/2000 11/15/2000 
Out of Cal Date 11/14/2001 11/14/2001 
Serial Number 138256 138256 
Source emission rate 8880dpm 111 00dpm 
Instrument Channel N/A N/A 

High Voltage t.?k.V 

Battery Check ok 
Source Check Reading (1) ~-z.n toz, ~ 5"" 2..2'{6 

Source Check Reading (2) 7 'i't z_. "'2 31 
Source Check Reading (3) 0 '3 2 
Source Check Reading (4) -z.. Z I rf, 
Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING /-:z..,., 
t----------------+-ir-'d-t:t+--+':l'--l'-f,,--t+-t--f'¥------11"-tt~-----,~~ 1~0 
EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/8 Floor Monitor Serial Number 138256/136498 TEAM-1 (GREY) 

DATE: D PAGE of 

Source Th-230 Tc-99 
Alpha Beta Alpha Beta 

Calibration Date 11/15/2000 11/15/2000 

Out of Cal Date 11/14/2001 11/14/2001 

Serial Number 138256 138256 
Source emission rate 8880dpm 111 00dpm 

Instrument Channel N/A N/A 

High Voltage /I/ I/ 

Battery Check 0~ 

Source Check Reading (1) ~ iiij !~ IQ.-

"J O 
2, \:::r'-\ Source Check Reading (2) 

Source Check Reading (3) 'l.,O-=}-~ 

Source Check Reading (4) 

Source Check Reading (5) 

Source Check Reading (AVERAGE) 

Direct Background reading (1) s- 55(£, 
Direct Background reading (2) ~ 551 
Direct Background reading (3) ~ S81 

Direct Background reading (4) 5 (pt:>2_ 

Direct Background reading (5) ;;) & 
Direct Background reading (AVERAGE) 3, '-I 56/ 

Efficiency = (CPM-Background) / DPM • 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 1-1 L t 5-0 

Mid-day check performed by 

Afternoon check performed by 

1k ~ }1 ~ ~,,J- ,,(fi,~ g ~ r h t; I s 6 ~ ~ / J-~ 
/.0t., --rNv U!JJl om, ~ ~ 1L< cftd --ftu,__, !:' cc;e,t·l-Vt ~ . Ju- ~ 

CJ . Ji . f1 lJci9Q (c . 
/ }'\)J)<.1 ~ ,u--- 1)1- {'{"' PARSONS ENGINEERING SC IENCE F=-- lJ?-
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Floor Monitor Serial Number 138256/136498 TEAM-1 (GREY) 

DATE: 
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 11/15/2000 11/15/2000 
Out of Cal Date 11/14/2001 11/14/2001 

e i I m 3 2 138256 
Source emission rate 8880dpm 111 00dpm 
Instrument Channel N/A N/A 

High Voltage l,71:V 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

Efficiency= (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING i,C\_ \ 2 q { ~ 1--------------------+-----'-----L-------'---'--......... --='-f' 

EVENING BACKGROUND READING L( 
Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Floor Monitor Serial Number 138256/136498 TEAM-1 (GREY) 

DATE: PAGE of 
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 11/15/2000 11/15/2000 
Out of Cal Date 11/14/2001 11/14/2001 
Serial Number 138256 138256 
Source emission rate 8880dpm 11100dpm 
Instrument Channel N/A N/A 

High Voltage 

Battery Check 

Source Check Reading (1) '2 t.d, 2-12.1 
Source Check Reading (2) 1-l( '3 Z\O'b 

Source Check Reading (3) '2- \.{ ~ i ti( 

Source Check Reading (4) is-( 
Source Check Reading (5) 1. J (o 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING l>--0 "2-- 1..\ '3 i 

MID-DAY BACKGROUND READING ~ 

EVENING SOURCE READING >7 
EVENING BACKGROUND READING 3 

Morning check performed by )vf..'\ 19S-"F __\ vZ.,I~ () ::I-~u 

Mid-day check performed by _.J,L4 I z._o ( 

Afternoon check performed by /2~ S-:3-7 

PARSONS ENGINEERING SCIENCE \.e-w 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Floor Monitor Serial Number 138256/136498 TEAM-1 (GREY) 

DATE: iJ1 ( -Z.fu O l PAGE of 
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 11/15/2000 11/15/2000 
Out of Cal Date 11/14/2001 11/14/2001 
Serial Number 138256 138256 
Source emission rate 8880dpm 111 00dpm 
Instrument Channel N/A NIA 

High Voltage 

Battery Check 

~S_o_ur_c_e_C_h_ec_k_R_e_a_di_n~g~(1~)-----------+---=·1,_-z...___:_'b_-+___::~--+----..L----+:~:...=:....L--lqlb~ 

Source Check Reading (2) 1-Y. 1,,, 2.l 1-0 

Source Check Reading (3) 1,.(g (Q ·1.\ '-l ~ 

Source Check Reading (4) '1..- '6'\ 

Source Check Reading (5) 2- ·"!> L.{ 

Direct Background reading (1) S"iSO 

Direct Background reading (2) '3 0200 
Direct Background reading (3) fl, 5"S-~ 
Direct Background reading (4) l{ S1-'1 
Direct Background reading (5) 6 s'~o 
Direct Background reading (AVERAGE) 1 .. '- S" =1- q 

Efficiency = (CPM-Background) / DPM *. 100 0 f~ 

MID-DAY SOURCE READING , '3 Lt\ '2.2l{-:f 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 404 z_2rL 

EVENING BACKGROUND READING 

Morning check performed by J 0'1- 6 { 

Mid-day check performed by ._J t2.-l.-l 12-l 0 

Afternoon check performed by '1~ \. ~L( 

\,_(,~+ \ J r I v"-') ~~14 

- r,A.Q, fl\~ .vi c...,\,, .. u .. l,.:. ~ h\r~J,,t,, · W i) V\,- ~vr.k ~~v ,;~ 
PARSONS ENGINEERING SCIENCE -
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Floor Monitor Serial Number 138256/136498 TEAM-1 (GREY) 

DATE: 6 Z7/o PAGE of 
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 11/15/2000 11/15/2000 
Out of Cal Date 11/14/2001 11/14/2001 
Serial Number 138256 138256 
Source emission rate 8880dpm 111 00dpm 
Instrument Channel N/A N/A 

High Voltage { . 7 
Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) lolob 

Direct Background reading (3) - 5 
Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 ""\ "1 ,b o 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Floor Monitor Serial Number 138256/136498 TEAM-1 (GREY) 

DATE: 
Source 

alib tion a 
Out of Cal Date 
Serial Number 
Source emission rate 
Instrument Channel 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Source Check Reading (AVERAGE) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PAGE of 
Tc-99 

Alpha Beta Alpha Beta 
11/15/2000 11/15/2000 
11/14/2001 11/14/2001 

138 56 138256 
8880dpm 11100dpm 

N/A N/A 

33 
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\ lo ~8 
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;/_ . J' (p53 , a._ 

1 PL -f A--{_/ 1> '"vz ovvi ~fj(1,,-t,,,,ocv, _ kl~ 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Floor Monitor Serial Number 138256/136498 TEAM-1 (GREY) 

DATE: PAGE of 
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 11/15/2000 11/15/2000 
Out of Cal Date 11/14/2001 11/14/2001 
Serial Number 138256 138256 
Source emission rate 8880dpm 11100dpm 
Instrument Channel N/A N/A 

High Voltage 

Battery Check 

Source Check Reading (1) / I 
i 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 
/ 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) I 
Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by Nf\ -
u ( 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT 
SEAD-12 RI/FS 

,· , 
. ............. . 

A/8 Floor Monitor Serial Number 138256/136498 TEAM-1 (GREY) 

DATE: ·::J,-/1"3 0 PAGE of 
Source Th-230 c 99 

I h e a Beta 
Cali r r I I 11/15/2000 
Out of Cal Date 1/ / 11/14/2001 
Serial Number 138256 138256 
Source emission rate 8880dpm 11100dpm 
Instrument Channel N/A N/A 

High Voltage ,1-
Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) ·2.2 l f; 

Source Check Reading (4) 

Source Check Reading (5) 22., 

Source Check Reading (AVERAGE) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by -J(.;L.\ 0 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Floor Monitor Serial Number 138256/136498 TEAM-1 (GREY) 

DATE: 7 l LJ 2.,DOl PAGE of 
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 11/15/2000 11/15/2000 
Out of Cal Date 11/14/2001 11/14/2001 
Serial Number 138256 138256 
Source emission rate 8880dpm 11100dpm 
Instrument Channel N/A N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 2ll1 
Source Check Reading (2) 350 'J_iD;; 

Source Check Reading (3) 35i l\11 
\ 

Source Check Reading (4) \ 11 CP <ti \ 

Source Check Reading (5) 30D \ ~070 \ 

Source Check Reading (AVERAGE) 2r o~ 
\ ~,q;~ ' ' 

Direct Background reading (1) LtJ 77 

Direct Background reading (2) 05'{ 

Direct Background reading (3) ~LS 
Direct Background reading (4) (ooi 

Direct Background reading (5) 4 0Jll-\ 
Direct Background reading (AVERAGE) &5'2.-1-

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Floor Monitor Serial Number 138256/136498 TEAM-1 (GREY) 

DATE: PAGE of 
Source Th-230 Tc-99 

Alpha Beta Alpha 
Calibration Date 11/15/2000 I 5/ 0 
Out of Cal Date 11/1 /20 11/14/2001 
Serial Number 8256 138256 
Source emission rate 8880dpm 11100dpm 
Instrument Channel N/A N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Source Check Reading (AVERAGE) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

Efficiency= (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Floor Monitor Serial Number 138256/136498 TEAM-1 (GREY) 

DATE: PAGE of 
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 11/15/2000 11/15/2000 
Out of Cal Date 11/14/2001 11/14/2001 
Serial Number 138256 138256 
Source emission rate 8880dpm 111 00dpm 
Instrument Channel N/A N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Source Check Reading (AVERAGE) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Floor Monitor Serial Number 138256/136498 TEAM-1 (GREY) 

DATE: PAGE of 
Source T C 

Calibration Date 11/15/2000 11/15/2000 
Out of Cal Date 11/14/2001 11/14/2001 
Serial Number 138256 138256 
Source emission rate 8880dpm 11100dpm 
Instrument Channel N/A N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Source Check Reading (AVERAGE) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Floor Monitor Serial Number 138256/136498 TEAM-1 (GREY) 

DATE: PAGE of 
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 11/15/2000 11/15/2000 
Out of Cal Date 11/14/2001 11/14/2001 
Serial Number 138256 138256 
Source emission rate 8880dpm 11100dpm 
Instrument Channel N/A N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Source Check Reading (AVERAGE) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING , 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Floor Monitor Serial Number 138256/136498 TEAM-1 (GREY) 

DATE: PAGE of 
Source Th-230 Tc-99 

Alpha Beta 
Calibration Date 11/15/20 11/15/2000 
O t of a a 11 /14/ 11/14/2001 
Serial Number 38 138256 
Source emission rate 8880dpm 11100dpm 
Instrument Channel N/A N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Source Check Reading (AVERAGE) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

Efficiency= (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING I 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

A/B Floor Monitor Serial Number 138256/136498 TEAM-1 (GREY) 

DATE: PAGE of 
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 11/15/2000 11/15/2000 
Out of Cal Date 11/14/2001 11/14/2001 
Serial Number 138256 138256 
Source emission rate 8880dpm 111 00dpm 
Instrument Channel N/A N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Source Check Reading (AVERAGE) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

Efficiency = (CPM-Background) / DPM * 100 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Afternoon check performed by 
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06-12-01front 

Site: Seneca Army Depot 
Project: SEAD-12 
Team: 1 GREY 

Page 1 of 

Instrument Type A/8 •· 
AKA Floor Monitor · 
Make Ludlum 
Model 3260 
Serial Number 138256 
Calibration Date 11/15/2000 
Out of Cal Date 11/14/2001 
Probe: Alpha Beta 
Make Ludlum 
Model 43-37 
Serial Number 136498 
Calibration Date 11/15/2000 
Out of Cal Date 11/14/2001 
Source Th-230 Tc-99 

Alpha Beta Alpha Beta 
Calibration Date 4/10/2001 6/4/1999 
Out of Cal Date 3/31/2003 6/4/2000 
Serial Number 1841-94 1039-92 
Source emission rate 8880dpm 11100dpm 
Instrument Channel N/A N/A 

initial instrument efficiency 3.70% 14.00% 

2 Sigma Range 233-432 2111-2302 

, 

Page 1 
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SENECA ARMY DEPOT 
SEAD-12 RI/FS 

R"1t?nn1 

Site: Seneca Army Depot 
Project: SEAD-12 
Team: 2 BLACK 

Page 1 of ~ 

r nstrument Type =,;=-"'·,, - -- Micro-Rem 

AKA - -;;,~· . 
, i;;~"'--'' --

Make Bicron 
Model Micro-Rem 
Serial Number C252A 
Calibration Date 3/20/2001 

Out of Cal Date 9/16/2001 

Probe: - 'L~. •. - ., -
Make N/A 
Model N/A 
Serial Number N/A 
Calibration Date N/A 
Out of Cal Date N/A 
Source -

-
.. 

Cs-137 

Source type 
~ - -

Gamma ~ .. -~ ~ -
Calibration Date 4/10/2001 
Out of Cal Date 3/31/2003 
Serial Number 1845-94 

Source emission rate 1768566dpm 
Instrument Channel N/A 

2 Sigma Range 441-662 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

MICRO-REM Serial Number C252A TEAM-1 (GREY) 

DATE: lo lo O I 69 / D PAGE j OF 8 
Source - Cs-137 
Calibration Date 3/20/2001 
Out of Cal Date 9/16/2001 
Serial Number C252A 
Instrument Channel N/A 

High Voltage OIC.. 

Battery Check 

Source Check Reading ( 1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) s 
Direct Background reading (3) 

Direct Background reading (4) 3 
Direct Background reading (5) 

Direct Background reading (AVERAGE) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

( Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

MICRO-REM Serial Number C252A TEAM-1 (GREY) 

OF 
Source 
Calibration Date 
Out of Cal Date 
Serial Number C252A 
Instrument Channel N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Source Check Reading (AVERAGE) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

\ ·.o)r id-day check performed by 

f :70 Evening check performed by (. te 
pwt 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

MICRO-REM Serial Number C252A TEAM-1 (GREY) 

Source 
Calibration Date 3/20/2001 
Out of Cal Date 9/16/2001 
Serial Number C252A 
Instrument Channel NIA 

High Voltage 0 t".-

Battery Check Ot, 

Source Check Reading (1) Get) 

Source Check Reading (2) ({PO 

Source Check Reading (3) (o UU 

Source Check Reading (4) ~0◊ 

Source Check Reading (5) Co ro 
Source Check Reading (AVERAGE) ~QC) 

( 

Direct Background reading (1) 

Direct Background reading (2) 1 
Direct Background reading (3) (JJ 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

( . 
Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

MICRO-REM Serial Number C252A TEAM-1 (GREY) 

DATE: ip ("\ ( o i PAGE ~ OF 

Calibration Date 3/20/2001 
Out of Cal Date 9/16/2001 
Serial Number C252A 
Instrument Channel N/A 

High Voltage Ot 
Battery Check ol 
Source Check Reading (1) s~·v 
Source Check Reading (2) S-S-0 
Source Check Reading (3) 5)-0 

Source Check Reading (4) 4 (:;£:; 

Source Check Reading (5) s-ro 
Source Check Reading (AVERAGE) jl, 0 0( 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 0 
EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



t -i,~o 

SENECA ARMY DEPOT SEAD-12 RI/FS 

MICRO-REM Serial Number C252A TEAM-1 (GREY) 

Calibration Date 3/20/2001 
Out of Cal Date 9/16/2001 
Serial Number 
Instrument Channel 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

7 

t;S-0 

5 
tJ/ r;(J {' ti 

,1/A 

C252A 
NIA 

all. 
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111 '//I 

ekM 
f;\(W\ 

Ne\-- vK~ \ .I\ 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

MICRO-REM Serial Number C252A TEAM-1 (GREY) 

(_ 

Source 
Calibration Date 
Out of Cal Date 9/16/2001 
Serial Number C252A 
Instrument Channel N/A 

High Voltage 

Battery Check () {(_ 

Source Check Read ing (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 
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Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

MID-DAY SOURCE READING 1/-1 

MID-DAY BACKGROUND READING ~ 

EVENING SOURCE READING /Y/1 
EVENING BACKGROUND READING 1/1 

oS-00 Morning check performed by ilM 
Mid-day check performed by Ne'-- 0~ ; r-.. [\fV'\ 

Evening check performed by C, t- Jy(__~ l /\ r f\/\ 

PARSONS ENGINEERING SCIENCE 







( 

SENECA ARMY DEPOT 
SEAD-12 RI/FS 

R/4/?001 
Site: Seneca Army Depot 
Project: SEAD-12 
Team: 2 BLACK 

Page 1 of 48 
Instrument Type r.:t2''i.."''_•: ._ - ' - ~. Micro-Rem ~ r~ 

AKA - ~- -~;,::;, .. , ,': -~- ~ -- . ) - ·1 ._._ -- > "~~ - - ·-· 
Make Bicron 
Model Micro-Rem 
Serial Number C251A 
Calibration Date 3/20/2001 
Out of Cal Date 9/16/2001 
Probe: .,,~ ~ ... ·_,:· r;; _ _l;.,·c'. 

--"' 

Make N/A 
Model N/A 
Serial Number N/A 
Calibration Date N/A 
Out of Cal Date N/A 
Source k . ,_ ·~~i."<:.r'. ~ - Cs-137 
Source type Gamma < 

,_ 

Calibration Date 4/10/2001 
Out of Cal Date 3/31/2003 
Serial Number 1845-94 
Source emission rate 1768566dpm 
Instrument Channel N/A 

inst. Efficency 0.02% 
2 Sigma Range 277-416 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

MICRO-REM Serial Number C251A TEAM-1 (GREY) 
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PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

MICRO-REM Serial Number C251A TEAM-1 (GREY) 

DATE: 

Out of Cal Date 9/16/2001 
Serial Number C251A 
Instrument Channel N/A 

High Voltage 

Battery Check 01C... 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) i ' 

Source Check Reading (4) foo 

Source Check Reading (5) 

Source Check Reading (AVERAGE) G.oo 

r-·. 

Direct Background reading (1) 

Direct Background reading (2) -) 
Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

MID-DAY SOURCE READING s-so 
MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

MICRO-REM Serial Number C251A TEAM-1 (GREY) 

DATE: ) / I~ oi PAGE'?.3 OF 

Calibration Date 3/20/2001 
Out of Cal Date 9/16/2001 
Serial Number C251A 
Instrument Channel N/A 

High Voltage O'G 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Source Check Reading (AVERAGE) 

Direct Background reading ( 1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING S'50 
EVENING BACKGROUND READING 5 
Morning check performed by /<.J.c.s 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

MICRO-REM Serial Number C251A TEAM-1 (GREY) 

Calibration Date 3/20/2001 
Out of Cal Date 9/16/2001 
Serial Number C251A 
Instrument Channel N/A 

High Voltage 

Battery Check 01<.. oK._ 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Source Check Reading (AVERAGE) 

( 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

MID-DAY SOURCE READING S!:C> 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING SUD 
EVENING BACKGROUND READING (p, 

Morning check performed by Klc.) "'~ :,, fc.. , j,( c; ... .t , J.,. 
Mid-day check performed by k't.lL.. ·1 ouf 

Evening check performed by K---L,, IL '1-oo f /=t3 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

MICRO-REM Serial Number C251A TEAM-1 (GREY) 

DATE: 1 /l'f o( PAGE3o OF 
Source • Cs-137 
Calibration Date 3/20/2001 
Out of Cal Date 9/16/2001 
Serial Number C251A 
Instrument Channel N/A 

High Voltage ff\/ 
Battery Check o K.. 

Source Check Reading (1) 9o 

Source Check Reading (2) S-Oo 

Source Check Reading (3) -;-oo 

Source Check Reading (4) .'5"00 

Source Check Reading (5) s-oa 

Source Check Reading (AVERAGE) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) l/ 

Direct Background reading (5) 

Direct Background reading (AVERAGE) J 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by i<.Jc.S 0110 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

MICRO-REM Serial Number C251A TEAM-1 (GREY) 

OF 
Cs-137 

3/20/2001 
9/16/2001 

Serial Number C251A 
Instrument Channel N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) Soo 
Source Check Reading (4) 

Source Check Reading (5) 

Source Check Reading (AVERAGE) 

( :· 

Direct Background reading ( 1) \l) 

Direct Background reading (2) ~ 

Direct Background reading (3) S' 

Direct Background reading (4) '1 

Direct Background reading (5) ~ 
Direct Background reading (AVERAGE) l-j, 8 

MID-DAY SOURCE READING G,c:/) 

MID-DAY BACKGROUND READING ~ 
EVENING SOURCE READING ) c::::> 

EVENING BACKGROUND READING ':> 

Morning check performed by 01\ S 

Mid-day check performed by ~'M.\...- \' \)0 <;," ,'-. v'\ " •.f 

Evening check performed by .J\J{(,,,- . ( ~"iO ' ( 1 7°f" 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

MICRO-REM Serial Number C251A TEAM-1 (GREY) 

Calibration Date 3/20/2001 
Out of Cal Date 9/16/2001 
Serial Number C251A 
Instrument Channel N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Source Check Reading (AVERAGE) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 6 

Direct Background reading (AVERAGE) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING -EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

MICRO-REM Serial Number C251A TEAM-1 (GREY) 

Calibration Dat 3/20/2001 
Out of Cal Date 9/16/2001 
Serial Number C251A 
Instrument Channel N/A 

High Voltage 

Battery Check () \C..... O(c, 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 00 

Source Check Reading (4) 

Source Check Reading (5) 

Source Check Reading (AVERAGE) 

Direct Background reading (1) <o 
Direct Background reading (2) 

Direct Background reading (3) L,t 

Direct Background reading (4) s 
Direct Background reading (5) 

Direct Background reading (AVERAGE) 5 

MID-DAY SOURCE READING 
l. .... b() 
/ 

MID-DAY BACKGROUND READING -EVENING SOURCE READING s 
EVENING BACKGROUND READING 7 0 

Morning check performed by ~( 7-fr'f-:;l.0,0i 
RF.,:, 

➔;N 10 ( ) ,·1,;_o 
0 

Mid-day check performed by ·70 .,-1./ : s A-

I Evening check performed by 11L----- \1-\ ti \J .:, -<5t_u.c,-\: 7D~ 
' 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

MICRO-REM Serial Number C251A TEAM-1 (GREY) 

Source •· Cs-137 
Calibration Date 3/20/2001 
Out of Cal Date 9/16/2001 
Serial Number C251A 
Instrument Channel N/A 

High Voltage 

Battery Check <!'}I(_ 

Source Check Reading (1) s-oo 
Source Check Reading (2) soo 

Source Check Reading (3) rso 

Source Check Reading (4) ).JO 

Source Check Reading (5) s-oo 

Source Check Reading (AVERAGE) -!56'""" ~20 

( 

Direct Background reading (1) 

Direct Background reading (2) i 
Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 5 
Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

MICRO-REM Serial Number C251A TEAM-1 (GREY) 

DATE: 7-J-3 -2ocx PAGE35 OF 

Calibration Date 3/20/2001 
Out of Cal Date 9/16/2001 
Serial Number C251A 
Instrument Channel N/A 

High Voltage DK 

Battery Check Q I< 

Source Check Reading (1) \? 
Source Check Reading (2) (o 

Source Check Reading (3) 5 
Source Check Reading (4) 'i 

Source Check Reading (5) / 

':J 

Source Check Reading (AVERAGE) 5. Co 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) t,oo 
Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 510 

MID-DAY SOURCE READING (; 

MID-DAY BACKGROUND READING soo 
EVENING SOURCE READING 5 
EVENING BACKGROUND READING 0 

Morning check performed by .:)'v¥'.... c:;'7 l&. 1-1~ ... I 
Mid-day check performed by ', ·<.s /.l ':f' 4-v . .._ .J 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

MICRO-REM Serial Number C251A TEAM-1 (GREY) 

DATE: 7 -24 ~ 0 I PAGE)(o OF 

Calibration Date 3/20/2001 
Out of Cal Date 9/16/2001 
Serial Number C251A 
Instrument Channel NIA 

High Voltage 01( 
Battery Check 

Source Check Reading (1) co 
Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Source Check Reading (AVERAGE) 

Direct Background reading (1) 

Direct Background reading (2) ~ 

Direct Background reading (3) 

Direct Background reading (4) lp 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

MID-DAY SOURCE READING sou 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

v1,, It ,;:7 Mid-day check performed by ,.... ., ,., 

Evening check performed by «:1<-. 5 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

MICRO-REM Serial Number C251A TEAM-1 (GREY) 

Calibration Date 3/20/2001 
Out of Cal Date 9/16/2001 
Serial Number C251A 
Instrument Channel N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 0 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) b 
Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

MID-DAY SOURCE READING r,,o 

MID-DAY BACKGROUND READING 'i 

EVENING SOURCE READING 0 

EVENING BACKGROUND READING Lj 
o.,~ 

Morning check performed by e. >,..,~,·-'- $ ✓.,"1. 7~" 
i/'I J 

0 ftv--,J Mid-day check performed by :<.1<- " 7, Sv,., .... 

( Evening check performed by ~ S : sJ 80 f/v..-i,c,,{ ,,,~,...•15 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

MICRO-REM Serial Number C251A TEAM-1 (GREY) 

Source . Cs-137 
Calibration Date 3/20/2001 
Out of Cal Date 9/16/2001 
Serial Number C251A 
Instrument Channel NIA 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) .wd 
Source Check Reading (5) 

Source Check Reading (AVERAGE) 

( 

Direct Background reading (1) 

Direct Background reading (2) :f 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 5 . 't 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by ns 

Mid-day check performed by }<Jc 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

MICRO-REM Serial Number C251A TEAM-1 (GREY) 

DATE: 7/--z.. 7/0 I PAGE3~ OF 

Calibration Date 3/20/2001 
Out of Cal Date 9/16/2001 
Serial Number C251A 
Instrument Channel N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) sOo 

Source Check Reading (4) oo 
Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

MID-DAY SOURCE READING so 
MID-DAY BACKGROUND READING > 
EVENING SOURCE READING f"~O 
EVENING BACKGROUND READING 

Morning check performed by ~.;'W"\ 0<t; .,. 5,,,~ ... 7 ~ v.'.) ,._ 

Mid-day check performed by Q~ 70>!1 Sv,,,..,, 12. : '"I 3 

Evening check performed by ecJ'l-\ . 0 _>v,,,.,,,.,\ ~ -·2-3 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

MICRO-REM Serial Number C251A TEAM-1 (GREY) 

PAGE4() OF 
Source Cs-137 
Calibration Date 3/20/2001 
Out of Cal Date 9/16/2001 
Serial Number C251A 
Instrument Channel NIA 

High Voltage 

Battery Check olc 
Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) >50 
Source Check Reading (4) 6 00 

Source Check Reading (5) 0 'O 

Source Check Reading (AVERAGE) 

( 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 550 
EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 7 '1 l) I C •;'.) o 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

MICRO-REM Serial Number C251A TEAM-1 (GREY) 

Calibrati n 3/20/200 
Out of Cal Date 9/16/2001 
Serial Number C251A 
Instrument Channel NIA 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 600 

Direct Background reading (1) 

Direct Background reading (2) fu 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

MICRO-REM Serial Number C251A TEAM-1 (GREY) 

DATE: 
Sa.urce · 
Calibration Date 
Out of Cal Date 9/16/2001 
Serial Number C251A 
Instrument Channel N/A 

High Voltage 

Battery Check 

Source Check Reading (1) loou 

Source Check Reading (2) 50 
Source Check Reading (3) 

Source Check Reading (4) 5)0 
Source Check Reading (5) 

Source Check Reading (AVERAGE) 

( 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

MICRO-REM Serial Number C251A TEAM-1 (GREY) 

DATE: Qz e,i 6 
Source 

3/20/2001 
Out of Cal Date 9/16/2001 
Serial Number C251A 
Instrument Channel N/A 

High Voltage 

Battery Check 6 

Source Check Reading (1) 

Source Check Reading (2) S7),b 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 0-0 
Source Check Reading (AVERAGE) 

Direct Background reading (1) s 
Direct Background reading (2) 07 
Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

( Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

MICRO-REM Serial Number C251A TEAM-1 (GREY) 

DATE: 1(.) o\ PAGE/4'.\,OF 
Source Cs-137 
Calibration Date 3/20/2001 
Out of Cal Date 9/16/2001 
Serial Number C251A 
Instrument Channel NIA 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) (;o ·O 

Source Check Reading (4) oo 
Source Check Reading (5) 

Source Check Reading (AVERAGE) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

MICRO-REM Serial Number C251A TEAM-1 (GREY) 

DATE: Yi/t,·z.(9/ PAGE4,5 OF 

Calibration Date 3/20/2001 
Out of Cal Date 9/16/2001 
Serial Number C251A 
Instrument Channel N/A 

High Voltage olc 
Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 6.:J O 

Source Check Reading (4) 

Source Check Reading (5) 

Source Check Reading (AVERAGE) 

Direct Background reading ( 1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by rz ,, rV) '7 v rt 

Mid-day check performed by Jtl\- \".+---CD 

Evening check performed by I/ l \ 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

MICRO-REM Serial Number C251A TEAM-1 (GREY) 

DATE: ~ l'ZG 6 PAGE OF 
Source Cs-137 
Calibration Date 3/20/2001 
Out of Cal Date 9/16/2001 
Serial Number C251A 
Instrument Channel N/A 

High Voltage J c 
Battery Check °' l 
Source Check Reading ( 1) (c OU 

Source Check Reading (2) tooo 
Source Check Reading (3) Sw 

Source Check Reading (4) 5.51) 

Source Check Reading (5) s-s-v 
Source Check Reading (AVERAGE) ) 0 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

MID-DAY SOURCE READING \Y\ ~v\ 

MID-DAY BACKGROUND READING ('J 

EVENING SOURCE READING i/\tf( VJ< IV\ \v\ 
EVENING BACKGROUND READING N 
Morning check performed by .J t?.'4 11..? 0 

Mid-day check performed by 

Evening check performed by 

t) 0 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

MICRO-REM Serial Number C251A TEAM-1 (GREY) 

Ca I ration Date 3/20/2001 
Out of Cal Date 9/16/2001 
Serial Number C2 1A 
Instrument Channel N/A 

High Voltage t, 

Battery Check ~ 

Source Check Reading (1) ~ 

Source Check Reading (2) 500 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) ft, 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 5 
Morning check performed by 

Mid-day check performed by 

( . 
Evening check performed by 

t,\ht\•~ (.,~ ~ ~ lt_c1,P 
PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

MICRO-REM Serial Number C251A TEAM-1 (GREY) 

DATE: <t- ( 2-- <t' c., \ PAGE 

Source 
Calibration Date 3/20/2001 
Out of Cal Date 9/16/2001 
Serial Number C251A 
Instrument Channel N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Source Check Reading (AVERAGE) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) lo 

Direct Background reading (5) Co 

Direct Background reading (AVERAGE) 5 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

( . 
Evening check performed by 

I 

PARSONS ENGINEERING SCIENCE 
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Site: Seneca Army Depot 
Project: SEAD-12 
Team: 2 BLACK 

Instrument Type ~ u"~*-- _j~. 

SENECA ARMY DEPOT 
SEAD-12 RI/FS 

R/4/?nn1 

..::.. ~-;- '." , Beta -

AKA - !', " _-r~:'. ";Ii: !~ ,c.:_f.!c,, .,~ -~~ .;f., • Pancake G-M 
Make Ludlum 
Model 3 
Serial Number 61457 
Calibration Date 4/3/2001 
Out of Cal Date 9/30/2001 
l?robe: 

-, 
Gross Gamma ..... 

Make Ludlum 
Model 44-9 
Serial Number PR026657 
Calibration Date 4/3/2001 
Out of Cal Date 9/30/2001 
Source . ~;( ...! .. Tc-99 
Source type --. Alpha -- . .. 
Calibration Date 4/10/2001 
Out of Cal Date 3/31/2001 

Serial Number 1039-92 

Source emission rate I I\ o o ,lpM 

Instrument Channel N/A 

initial instrument efficiency Ot05 
2 Sigma Range 355-671 

PARSONS ENGINEERING SCIENCE 

Page 1 of r;-; 
-· Gross Gamma 

PancakeG-M -•_; 

Ludlum 
3 

61457 
4/3/2001 
9/30/2001 

Gross Gamma -

Ludlum 
44-9 

PR026657 
4/3/2001 

9/30/2001 
Cs-137 t 

Gamma 
4/10/2001 
3/31/2001 

1845-94 

i t w r Sl--6 rlprri 

N/A 

o .. o \ 
11887-15580 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

"1 l( s-1-/ o 2. (;., 0 ~- :::r-­
Pancake G-M Serial Number 61103(61751 U? 

DATE: 
Source ,; .1, Tc-99 
Source Type . Alpha 
Calibration Date 4/3/2001 
Out of Cal Date 9/30/2001 
Serial Number 61457 
Source emission rate 0 . C, 

Instrument Channel N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Morning check performed by 

Mid-day check performed by N-A 
Evening check performed by 

PARSONS ENGINEERING SCIENCE 

PAGE~ OF s 
-- Cs-137 

Gamma 
4/3/2001 

9/30/2001 
61457 

() G I 
N/A 



SENECA ARMY DEPOT SEAD-12 RI/FS 

~1'\S1 
Pancake G-M Serial Number-61403f6175~ 

Out of Cal Date 
Serial Number 61457 61457 
Source emission rate () .os 
Instrument Channel N/A N/A 

High Voltage - -
Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

1?4<' 
~ 

MID-DAY SOURCE READING {_Q(S) 0 14 oOU JiL 

MID-DAY BACKGROUND READING 1...0 '1.--0 0 IC, 

EVENING SOURCE READING ~ at:. 
EVENING BACKGROUND READING jo 

Morning check performed by '#/\ t,~V'A 
Mid-day check performed by ...._Jtu_.\ .J iL" 

1· . Evening check performed by {)le 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61403/51751 

DATE: lP PAGES'° OF 53 
Source •·•· -Tc-99 Cs-137 
Source Type- · Gamma 
Calibration Date 4/3/2001 4/3/2001 
Out of Cal Date 9/30/2001 9/30/2001 
Serial Number 61457 
Source emission rate 
Instrument Channel 

High Voltage 

Battery Check 

Source Check Reading (1) (9 oO ,~ov 
Source Check Reading (2) {v oo i 1.."l)~O 

Source Check Reading (3) ~00 I s-cJO◊ · 

Source Check Reading (4) (p DO 1~000 

Source Check Reading (5) 15 ·() 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING C:L 
t~ oc,<i, 

C·L. 

MID-DAY BACKGROUND READING ~ 

EVENING SOURCE READING soo 1 rooo (J(J,, 

EVENING BACKGROUND READING ·A 
Morning check performed by NA 
Mid-day check performed by l 'Li..\ f N/\ 

I . Evening check performed by i 2,0 S- NA 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61403/51751 

Sou rc ~ 

Sourc -~ ,. 
Calibra I0n ate 4/3/2001 
Out of Cal Date 9/30/2001 9/30/2001 
Serial Number 61457 61457 
Source emission rate L> _V " 

,.. 
. - \ 

Instrument Channel N/A N/A 

High Voltage l'v /\. ~~ 
Battery Check o\c., 0 "K._ 

Source Check Reading (1) 5f-Jti 1scoo 

Source Check Reading (2) (~Dr.\ 1~00 

Source Check Reading (3) S D0 1¼ 00 

Source Check Reading (4) ~tC· , <;coc, 
Source Check Reading (5) sue l S"t<i D 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 
J ___ 2-0 

EVENING SOURCE READING ~er() (9171? 
EVENING BACKGROUND READING 2- 0 
Morning check performed by 

,, ').. -
\ ._.,,, Mid-day check performed by 

,i t<' Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

DATE: PAGE-:} OF 5 
Source "To-99 Cs-137 
Source Type . Alpha Gamma 
Calibration Date 4/3/2001 4/3/2001 
Out of Cal Date 9/30/2001 9/30/2001 
Serial Number 61457 61457 
Source emission rate 0.05 0.01 
Instrument Channel N/A N/A 

High Voltage - A \-JA 
Battery Check ot_. OK-
Source Check Reading (1) ~-VG i <;?; r)r) 

Source Check Reading (2) f.{l) C J<tO·~~ 
Source Check Reading (3) -rec 
Source Check Reading (4) TT:r) 
Source Check Reading (5) 

Direct Background reading (1) 2-D A 
Direct Background reading (2) 1- {) NA 
Direct Background reading (3) ·7_, r? JVA 
Direct Background reading (4) , r-7 ' :.-, 1-, NA 
Direct Background reading (5) 

Efficiency (= (CPM-Background) / DPM 

FLAG ( = 2X Background) SCANNING 

FLAG ( = 2X Background) DIRECT 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 20 
Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

DATE: 

S01,1re& Alpha 
Calibration Date 4/3/2001 4/3/2001 
Out of Cal Date 9/30/2001 9/30/2001 
Serial Number 61457 61457 
Source emission rate 0.05 0.01 
Instrument Channel NIA N/A 

High Voltage -- Pt -
Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 30 
Direct Background reading (2) 1-0 
Direct Background reading (3) 1-0 
Direct Background reading (4) 

Direct Background reading (5) 

Direct Background reading (AVERAGE) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 2-0 
EVENING SOURCE READING r(ovo 
EVENING BACKGROUND READING 

·ei~(,l{) Morning check performed by t.Y\ 
\ ),,$0 ._M_id_-_da ... y

1111
c_h_e_ck-pe_rf_o_rm_e_d_b_Y ____ -+----------~~--_._)4_V\ _____ _., 

\ 1 Evening check performed by VV\. \IV1 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

DATE: 
Source ' 
Source Type 
Calibration Date 
Out of Cal Date 
Serial Number 
Source emission rate 
Instrument Channel 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

Efficiency (= (CPM-Background) / DPM 

FLAG ( = 2X Background) SCANNING 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

'() ~ Morning check performed by 

\ L '3 0 Mid-day check performed by 

1 
i 10 Evening check performed by 

Tc,,99 
Alpha 

4/3/2001 
9/30/2001 

61457 
0.05 
NIA - l~fi-

ol.j_ 

(o 0V 
qoo 
(af)O 

5trt) 
0-V 

PARSONS ENGINEERING SCIENCE 

PAGEq OF 58 
Cs-137 
Gamma 
4/3/2001 

9/30/2001 
61457 
0.01 
N/A - \~A 

crfL-
(f.:;000 
,~ooo 

ooO 
{(o~ 

l 

E-11;\ ~ I S-~(.)"t) 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

DATE: 
Sour ce ~ 

Calibration Date 
Out of Cal Date 
Serial Number 
Source emission rate 
Instrument Channel 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Source Check Reading (AVERAGE) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

()'6"3 u Morning check performed by 

• ?Jo Mid-day check performed by 

(l >0 Evening check performed by 

41312001 
913012001 

61457 
0 .05 
NIA 

4o-O 

c,--0 

PARSONS ENGINEERING SCIENCE 

PAGE OoF , 
- Cs--137 

Gamma 
41312001 

913012001 
61457 
0.01 
NIA -



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

DATE: <..>{ \> ol PAGE / OF 5 
Cs-137 

Source Type Alpha Gamma 
Calibration Date 4/3/2001 4/3/2001 
Out of Cal Date 9/30/2001 9/30/2001 
Serial Number 61457 61457 
Source emission rate 0.05 0.01 
Instrument Channel N/A NIA 

High Voltage A --
Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) ()00 
Source Check Reading (4) L-/ 00-0 
Source Check Reading (5) 

( 
10 Direct Background reading (1) ( () 

Direct Background reading (2) -~b ??0 
Direct Background reading (3) 2...0 1,,,0 
Direct Background reading (4) /0 ID 

Direct Background reading (5) U) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

Out of Cal Date 9/30/2001 9/30/2001 
Serial Number 61457 61457 
Source emission rate 0.05 0.01 
Instrument Channel NIA N/A 

High Voltage ..0.-

Battery Check C/<.,. K 
Source Check Reading (1) JC,tL3Sc ~So )5 oO 

Source Check Reading (2) --:,--Jc.) /$ 000 

Source Check Reading (3) oo iS o D 

Source Check Reading (4) L(,75 o -oo 

Source Check Reading (5) {)o S° c,Dc) 

Source Check Reading (AVERAGE) '-i 'l 0 

Direct Background reading (1) 

Direct Background reading (2) 21 
Direct Background reading (3) 1s 
Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



( 

I . 

SENECA ARMY DEPOT SEAD-12 RI/FS 

~i 4 5', j 2~GS-7 

Pancake G-M Serial Number 614e~/5 17'~ F '"~ 

DATE: qo 
Source 
.Source Type Alpha 
Calibration Date 1/30/2001 
Out of Cal Date 7/29/2001 
Serial Number 61390 
Source emission rate 5.00% 
Instrument Channel N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Source Check Reading (AVERAGE) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 2-o 
Morning check performed by r . 5 
Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 

PAGEL) OF 58 
Cs-137 ._ 
Gamma 

1/30/2001 
7/29/2001 

61390 
1.00% 

N/A 

NA-
0K ,,, ~00 

IS ooo 
/'-\ 'S"OO 

h 5 

1 'i 51)() 

1~t, (pOO 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

lP) \.{ 57 / 2,e,5, 
Pancake G-M Serial Number-61-49~'51751 

DATE: O i 

Source . c.-+Tc-99 
Source Type Alpha 
Calibration Date 1/30/2001 
Out of Cal Date 7/29/2001 
Serial Number 61390 
Source emission rate 5.00% 
Instrument Channel N/A 

High Voltage 

Battery Check Ck. 
Source Check Reading (1) 

Source Check Reading (2) '5oe, 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Source Check Reading (AVERAGE) 

Direct Background reading (1) )..Q 

Direct Background read ing (2) 20 

Direct Background reading (3) 20 

Direct Background reading (4) 1.0 

Direct Background reading (5) ~o 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING .J.-e-~ 

EVENING SOURCE READING () 

EVENING BACKGROUND READING I (0 

Morning check performed by 

Mid-day check performed by //I.A 
Evening check performed by 

PARSONS ENGINEERING SCIENCE 

PAGE f OF 58 
Cs-137 
Gamma 

1/30/2001 
7/29/2001 

61 390 
1.00% 

N/A 

15 I<-

A/4 

10 

AIA 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

DATE: If / Z I c( PAGEi 5 OF .S8 
Source · Tc-99 Cs-137 
Source Type Alpha Gamma ._ 
Calibration Date 4/3/2001 4/3/2001 
Out of Cal Date 9/30/2001 9/30/2001 
Serial Number 61457 61457 
Source emission rate 0.05 0.01 
Instrument Channel NIA NIA 

High Voltage ,t ,ttlA 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) ( r;ooo 
Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Source Check Reading (AVERAGE) 

( 
Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RIIFS 

Pancake G-M Serial Number 61457/26657 

Source ~c -l 
Source Type G Alpha .-
Calibration Date 41312001 
Out of Cal Date 913012001 913012001 
Serial Number 61457 61457 
Source emission rate 0.05 0.01 
Instrument Channel NIA NIA 

High Voltage t,/f+. /t'A 
Battery Check ok. _;f/,4 

Source Check Reading (1) ooo 
Source Check Reading (2) 000 00 

Source Check Reading (3) 00'0 oO 
Source Check Reading (4) ooo s-oo 
Source Check Reading (5) ooo )00 

S-({O 

r 
Direct Background reading (1) IV4 
Direct Background reading (2) 30 
Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by ~ ,:co 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

DATE: 

Calibration Date 
Out of Cal Date 9/30/2001 
Serial Number 61457 61457 
Source emission rate 0.05 0.01 
Instrument Channel N/A N/A 

High Voltage 

Battery Check 

Source Check Reading (1) oo ·n boo 
Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Source Check Reading (AVERAGE) 

( 
Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

( 
Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

-;;~ 

Alpha Gamma 
Calibration Date 4/3/2001 4/3/2001 
Out of Cal Date 9/30/2001 9/30/2001 
Serial Number 61457 61457 
Source emission rate 0.05 0.01 
Instrument Channel N/A N/A 

High Voltage !vA A 
Battery Check 0~ 

Source Check Reading (1) S- oOiO 

Source Check Reading (2) I 5' ooO 

Source Check Reading (3) OOC) 

Source Check Reading (4) 00 O 

Source Check Reading (5) o '° it> 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background read ing (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

( 
Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RIIFS 

Pancake G-M Serial Number 61457/26657 

DATE: PAGEi OF 58 
·. ~99 -

_ ... 
:; ·- · Cs-137 

Source Type Alpha Gamma 
Calibration Date 41312001 41312001 
Out of Cal Date 913012001 913012001 
Serial Number 61457 61457 
Source emission rate 0.05 0.01 
Instrument Channel NIA NIA 

High Voltage #A ii-
Battery Check 0 k. 01(., 
Source Check Reading (1) > :::,oc 

Source Check Reading (2) :,o c 

Source Check Reading (3) 6 00 

Source Check Reading (4) 

Source Check Reading (5) DO 

Direct Background reading (1) 

Direct Background reading (2) 20 
Direct Background reading (3) 3 () 

. / 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

( 
Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

DATE: PAGE2,D OF 

Source Type.. -

Calibration Date 4/3/2001 
Out of Cal Date 9/30/2001 9/30/2001 
Serial Number 61457 61457 
Source emission rate 0.05 0.01 
Instrument Channel N/A N/A 

High Voltage N 

Battery Check OK 

Source Check Reading (1) -s-oo , J ] ' 

Source Check Reading (2) s-oo l LI l)O·o 

Source Check Reading (3) -S<JC 1·1 t)C() 

Source Check Reading (4) "xX) l '1 coo 

Source Check Reading (5) )C O ')(?<) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 
t. ... ·e- .c..,.. -

Morning check performed by /L\.:_) ci .,_ .• ,., ,P..- I [;,f'f 

Mid-day check performed by 
,, 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

PAGE),I OF 
Sbur ... ~, .. J;c-99 ., ., Cs-137 -
Source Type ~ Alpha Gamma 
Calibration Date 4/3/2001 4/3/2001 
Out of Cal Date 9/30/2001 9/30/2001 
Serial Number 61457 61457 
Source emission rate 0.05 0.01 
Instrument Channel N/A N/A 

High Voltage ~ \'l A-- NA 
Battery Check 0 fc 
Source Check Reading (1) 00 

Source Check Reading (2) Oo 
Source Check Reading (3) s-oo 1-S-- 0 oo 
Source Check Reading (4) 

Source Check Reading (5) 

( 
Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING ir;oDb 
EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

DATE: PAGE?J-GF 5'6 
,, Cs-137 . ", 

Source Type Alpha Gamma 
Calibration Date 4/3/2001 4/3/2001 
Out of Cal Date 9/30/2001 9/30/2001 
Serial Number 61457 61457 
Source emission rate 0.05 0.01 
Instrument Channel N/A N/A 

High Voltage {).. 

Battery Check Ck t1)\l-

Source Check Reading (1) I 5 00rJ 

Source Check Reading (2) I S- ()00 

Source Check Reading (3) 500 J '( 5cX) 

Source Check Reading (4) 01 1::r c)ro 

Source Check Reading (5) /5 000 

Source Check Reading (AVERAGE) S-OiJ 1'1,'iou 

( . 
Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) '.)...0 

Direct Background reading (5) J_O 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

( Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

DATE: PAGEJ._3 OF 58 
Cs-137 

Source T-ype Alpha Gamma 
Calibration Date 4/3/2001 4/3/2001 
Out of Cal Date 9/30/2001 9/30/2001 
Serial Number 61457 61457 
Source emission rate 0.05 0.01 
Instrument Channel N/A N/A 

High Voltage v4 NA 
Battery Check OK. 

Source Check Reading (1) 

Source Check Reading (2) o oo 
Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

( 
Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING t 5 , ooc, 

MID-DAY BACKGROUND READING 0 

EVENING SOURCE READING ( ro () 0 

EVENING BACKGROUND READING Z.CJ 
Morning check performed by 

Mid-day check performed by 

( Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

DATE: PAGE :l~ oF , So 
Source. Cs-1 37 f _ 

Alpha amma 
Calibration Date 4/3/2001 4/3/2001 
Out of Cal Date 9/30/2001 9/30/2001 
Serial Number 61457 61457 
Source emission rate 0.05 0.01 
Instrument Channel N/A NIA 

High Voltage 

Battery Check ;S od<I 

Source Check Reading (1) J,... oou 

Source Check Reading (2) • '5'" rJ . 

Source Check Reading (3) 

Source Check Reading (4) i S 000 

Source Check Reading (5) 

Source Check Reading (AVERAGE) 

( _. 

Direct Background reading (1) 

Direct Background reading (2) 20 
Direct Background reading (3) 

Direct Background reading (4) 30 
Direct Background reading (5) 2o 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by O~Oo 

Mid-day check performed by 

( 
Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

DATE: PAGE·'JS OF 55 
Cs-137 

Alpha Gamma 
Calibration Date 4/3/2001 4/3/2001 
Out of Cal Date 9/30/2001 9/30/2001 
Seria l Number 61457 61457 
Source emission rate 0.05 0.01 
Instrument Channel N/A N/A 

High Voltage A; 

Battery Check f 5 . fJrfl!i 

Source Check Reading (1) I 5 dolJ 

Source Check Reading (2) i J (}00 

Source Check Reading (3) d 

Source Check Reading (4) oO 

Source Check Reading (5) 5cP , - aaJ 

( 
f\5,\' Direct Background reading (1) 30 

Direct Background reading (2) 1.0 [VA 

Direct Background reading (3) '30 AJA 

Direct Background reading (4) 10 

Direct Background reading (5) 30 
Direct Background reading (AVERAGE) 1- G, 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING §"00 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



( 

SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

Calibration Date 
Out of Cal Date 
Serial Number 
Source emission rate 
Instrument Channel 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

--~­MID-DAY ~EADING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Alpha 
4/3/2001 

9/30/2001 
61457 
0.05 
N/A 

'-{<)() 

20 

Morning check performed by '{...\L.,\ 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 

PAGEJ..{Q OF 
-·Cs-137 
➔ Gamma 

4/3/2001 
9/30/2001 

61457 
0.01 
N/A 

N 

I'-( OOIJ 

l'f o oo 

i--c 000 



SENECA ARMY DEPOT SEAD-1 2 RIIFS 

Pancake G-M Serial Number 61457/26657 

PAGE}-:\- OF S-6 
Cs-137 

Source Type Alpha Gamma 
Calibration Date 41312001 41312001 
Out of Cal Date 913012001 913012001 
Serial Number 61457 61457 
Source emission rate 0.05 0.01 
Instrument Channel NIA NIA 

High Voltage NP--. 

Battery Check 0~ 

Source Check Reading (1) I O~b 

Source Check Reading (2) I '5 Oo ~ 

Source Check Reading (3) 00 Ov.) 

Source Check Reading (4) oo 1 '{ D<,o 

Source Check Reading (5) l '-t c:1~0 

( 
Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 20 

Direct Background reading (4) 2 
Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

( 
Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

PAGE?_8 OF So 
Cs-137 j 

So _Alptia , · . Gamma 
Calibration Date 4/3/2001 4/3/2001 
Out of Cal Date 9/30/2001 9/30/2001 
Serial Number 61457 61457 
Source emission rate 0.05 0.01 
Instrument Channel NIA N/A 

High Voltage Nf>-
Battery Check O\l,,.,. 

Source Check Reading (1) i"t ooo 
Source Check Reading (2) dcJO 

Source Check Reading (3) I '-1 Odo 

Source Check Reading (4) oo· 

Source Check Reading (5) I~ ouo 

Direct Background reading (1) 

Direct Background reading (2) 1. 

Direct Background reading (3) '"'o 
Direct Background reading (4) 

Direct Background reading (5) /20 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by J;\ c.:j 

( 
Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

DATE: PAGEJ..'l OF 5 
Source·· -n_;r~·- ···:-... Tc--:99 - Cs-137 
Source Type Alpha Gamma 
Calibration Date 4/3/2001 4/3/2001 
Out of Cal Date 9/30/2001 9/30/2001 
Serial Number 61457 61457 
Source emission rate 0.05 0.01 
Instrument Channel N/A N/A 

High Voltage olt \W'- tJ p. 

Battery Check 0 K: £l\L 

Source Check Reading (1) oO <:;_ 0 oo 
Source Check Reading (2) oo ~ O 00 

Source Check Reading (3) ')00 /) 0 00 

Source Check Reading (4) >O'D ) ooo 

Source Check Reading (5) )00 {)ODO 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by (l.4M 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

DATE: PAGE2,O OF 
Source Cs-137 

Gamma -' 
Calibration Date 4/3/2001 4/3/2001 
Out of Cal Date 9/30/2001 9/30/2001 
Serial Number 61457 61457 
Source emission rate 0.05 0.01 
Instrument Channel NIA N/A 

High Voltage 

Battery Check Ok. 
Source Check Reading (1) 

Source Check Reading (2) 15 ooo 
Source Check Reading (3) 00 

Source Check Reading (4) 

Source Check Reading (5) 

Source Check Reading (AVERAGE) soo 

Direct Background reading (1) 20 

Direct Background reading (2) 30 

Direct Background reading (3) 0 

Direct Background reading (4) 

Direct Background reading (5) 1o 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING /S"oc:,O 
EVENING BACKGROUND READING D 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

DATE: PAGEjj OF 
Source - Cs-137 
Source Type. Alpha Gamma · 
Calibration Date 4/3/2001 4/3/2001 
Out of Cal Date 9/30/2001 9/30/2001 
Serial Number 61457 61457 
Source emission rate 0.05 0.01 
Instrument Channel NIA N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Source Check Reading (AVERAGE) )rJO 

( 
Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING oC 

MID-DAY BACKGROUND READING )..0 VA 
EVENING SOURCE READING 500 
EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

( 
Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

DATE: PAGE)J-. OF 
Cs-137 , 

Source Type Alpha Gamma 
Calibration Date 41312001 41312001 
Out of Cal Date 913012001 913012001 
Serial Number 61457 61457 
Source emission rate 0.05 0 .01 
Instrument Channel NIA NIA 

High Voltage 

Battery Check 

Source Check Reading (1) 15""occ 

Source Check Reading (2) 

Source Check Reading (3) I ;- occ 

Source Check Reading (4) i S- ccD 

Source Check Reading (5) 

( 
Direct Background reading (1) ) 0 ~ 

Direct Background reading (2) tJ 

Direct Background reading (3) 7.,0 ~ 

Direct Background reading (4) ~o ~tk. 

Direct Background reading (5) 30 

MID-DAY SOURCE READING <;oo 5000 

MID-DAY BACKGROUND READING 0 vt 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by · (_'f- \ 
0 1

1-

Mid-day check performed by frW/ \ 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

DATE: ~ PAGE33 OF 
Source '~ Cs-137 
Source Type Gamma 
Calibration Date 4/3/2001 4/3/2001 
Out of Cal Date 9/30/2001 9/30/2001 
Serial Number 61457 61457 
Source emission rate 0.05 0.01 
Instrument Channel N/A N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING A 
MID-DAY BACKGROUND READING 'A 
EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



( 

SENECA ARMY DEPOT SEAD-12 RI/FS 

fo-('ff 7 

Pancake G-M Serial Number. 61103151751 ~ 

DATE: 
Source :~ • ' · ,,_ ·--:1t.:cT-c:99 
Source Type:... - Alpha 
Calibration Date 1/30/2001 
Out of Cal Date 7/29/2001 
Serial Number 61390 
Source emission rate 5.00% 
Instrument Channel N/A 

High Voltage ~A-
Battery Check Ok, 

Source Check Reading (1) :;-oo 

Source Check Reading (2) S-vc 

Source Check Reading (3) ?uo 

Source Check Reading (4) S-oo 

Source Check Reading (5) 5N; 

Direct Background reading (1) 

Direct Background reading (2) 20 

Direct Background reading (3) 

Direct Background reading (4) ? t) 

Direct Background reading (5) 

MID-DAY SOURCE READING ~Oo 

MID-DAY BACKGROUND READING 20 

EVENING SOURCE READING ':OC) 

EVENING BACKGROUND READING :i.o 
Morning check performed by f.., 
Mid-day check performed by 

Evening check performed by of Mw-1 OoA H,..'I.. 

PARSONS ENGINEERING SCIENCE 

Gamma 
1/30/2001 
7/29/2001 

61390 
1.00% 

N/A 

NA 
' l1 Ot.. 

Coo 

Ii Coo 

CCC 

li Dec 
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( 

SENECA ARMY DEPOT SEAD-12 RI/FS 

(:,11.fS'l 

Pancake G-M Serial Number 6'1-4W/51751 

DATE: 
Source 
Source Type_ - Alpha 
Calibration Date 1/30/2001 
Out of Cal Date 7/29/2001 
Serial Number 61390 
Source emission rate 5.00% 
Instrument Channel N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) SDcl 

Source Check Reading (4) Suu 

Source Check Reading (5) 

Source Check Reading (AVERAGE) 

Direct Background reading (1) 20 

Direct Background reading (2) 2.0 

Direct Background reading (3) -,0 

Direct Background reading (4) 20 

Direct Background reading (5) 2 0 

MID-DAY SOURCE READING -~oo 
MID-DAY BACKGROUND READING ;i.O 

EVENING SOURCE READING ~(X) 

EVENING BACKGROUND READING ~c) 

Morning check performed by K\C) q:,7 Jo 7b°~ ~, l-+1.1-· 
,tt_ 

Mid-day check performed by tc1c) 115<;, 71,° F Cfw,Q 

Evening check performed by tl\l ') l7'{,0 ,'3 o,-:.. CJ o ,J. ltv~• 

PARSONS ENGINEERING SCIENCE 

PAGE 

Gamma 
1/30/2001 
7/29/2001 

61390 
1.00% 

N/A 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

C, 1 'i S7 

Pancake G-M Serial Number 6J-466/51751 

DATE: 

Source.:rype Alpha 
Calibration Date 1/30/2001 
Out of Cal Date 7/29/2001 
Serial Number 61390 
Source emission rate 5.00% 
Instrument Channel N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) !)() 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) "3,c) 

Direct Background reading (4) 10 

Direct Background reading (5) Jo 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 07/0 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 

PAGE OF 
Cs-137 

. Gamma 
1/30/2001 
7/29/2001 

61390 
1.00% 

NIA 

I 5' oo a 

I') 0 00 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

i1-1~? 

Pancake G-M Serial Number ~/51751 

DATE: 
Source· -Tc-99--
Sowrce 1ype Alpha 
Calibration Date 1/30/2001 
Out of Cal Date 7/29/2001 
Serial Number 61390 
Source emission rate 5.00% 
Instrument Channel N/A 

High Voltage ~) 

Battery Check 0 (<_ 

Source Check Reading (1) S" 

Source Check Reading (2) So 

Source Check Reading (3) <;"o o 

Source Check Reading (4) >17-"> 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background read ing (2) J. 0 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 2 (? 

MID-DAY SOURCE READING ~s S"'oo 

MID-DAY BACKGROUND READING 30 
EVENING SOURCE READING S-0-D 
EVENING BACKGROUND READING w 
Morning check performed by 0,15 ~ ~ ..,tr) ?Yo 

Mid-day check performed by j<._IC.. ~ )-:Z.O '1 s~--- 73° 

Evening check performed by ~t,:) > -''1"'' ?'10 

PARSONS ENGINEERING SCIENCE 

PAGE6{-0F 2 
Cs-137 
Gamma 

1/30/2001 
7/29/2001 

61390 
1.00% 

N/A 

A 
0~ 

,.;- coo 

,, oc 

I :S 00 

/.Y Qi.'.!C) 

/5 0eu 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61403/51751 

( DATE: 
s ource•· ... 

Source Type -

Calibration Date 113012001 
Out of Cal Date 712912001 712912001 
Serial Number 61390 61390 
Source emission rate 5.00% 1.00% 
Instrument Channel NIA NIA 

High Voltage t,/ A-

Battery Check o\(_ 

Source Check Reading (1) oo 
Source Check Reading (2) 00 
Source Check Reading (3) )Oo ooo 

Source Check Reading (4) )00 

Source Check Reading (5) )OD 

57.JJ 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING c;oo 1<:;000 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING I &D90 

EVENING BACKGROUND READING N't'ii. 

Morning check performed by fu1Y\,,, :~o ,,. <./;,f..., \ 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61403/51751 

DATE: 7 / 1.-8 o 
Source · - =Tc-99 
Source Type Alpha Gamma 
Calibration Date 1/30/2001 1/30/2001 
Out of Cal Date 7/29/2001 7/29/2001 
Serial Number 61390 61390 
Source emission rate 5.00% 1.00% 
Instrument Channel N/A N/A 

High Voltage wl+ N~ 
Battery Check ~le_ olt, 

Source Check Reading (1) S-oo )~ooo 
Source Check Reading (2) S-OcJ 

Source Check Reading (3) 00 l ooo 

Source Check Reading (4) )0 O lc;-00-0 

Source Check Reading (5) oO 

( Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 7...D 
Direct Background reading (4) -z.o 
Direct Background reading (5) 

MID-DAY SOURCE READING .s O () ,s,@ 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



( .. 

( 

SENECA ARMY DEPOT SEAD-12 RI/FS 

&,)'-l 5'7 
Pancake G-M Serial Number~/51751 

s ·.r-Ic-99 · 
sour ' . Alpha - -
Calibration Date 1/30/2001 
Out of Cal Date 7/29/2001 
Serial Number 61390 
Source emission rate 5.00% 
Instrument Channel N/A 

High Voltage ~{),. 

Battery Check oK 
Source Check Reading (1) 

Source Check Reading (2) -S-o o 

Source Check Reading (3) S)O 

Source Check Reading (4) 5""0() 

Source Check Reading (5) ')\) c) 

Direct Background reading (1) 2.0 

Direct Background reading (2) 2 

Direct Background reading (3) 2 

Direct Background reading (4) :i-o 

Direct Background reading (5) ~o 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 3 
EVENING SOURCE READING soo 
EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 

PAGE40 OF 
Cs-137 ·--
Gamma • 

1/30/2001 
7/29/2001 

61390 
1.00% 

N/A 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

DATE: 
S81:i 

9/30/2001 
Serial Number 61457 
Source emission rate 0.05 
Instrument Channel N/A 

High Voltage /V4 
Battery Check J (<.. 

Source Check Reading (1) 5""00 

Source Check Reading (2) -o ,0 

Source Check Reading (3) s-o 0 

Source Check Reading (4) <;""6 ,0 

Source Check Reading (5) s-oo 

( Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

( · Evening check performed by 

PARSONS ENGINEERING SCIENCE 

Gamma. 
4/3/2001 

9/30/2001 
61457 
0.01 
N/A 

l5' oo o 

il( ooo 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

Out of Cal Date 9/30/2001 9/30/2001 
Serial Number 61457 61457 
Source emission rate 0.05 0.01 
Instrument -Channel N/A N/A 

High Voltage 

Battery Check al \ll 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) L{_() 0 14 0 0 0 

Source Check Reading (5) 

Source Check Reading (AVERAGE) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

DATE: PAGE43 OF 5 
source ..._ Tc-ll9 Cs-137 
Sou(ce Type ... Alpha Gamma 
Calibration Date 4/3/2001 4/3/2001 
Out of Cal Date 9/30/2001 9/30/2001 
Serial Number 61457 61457 
Source emission rate 0.05 0.01 
Instrument Channel N/A N/A 

High Voltage ,vA 
Battery Check {} ('-
Source Check Reading (1) l{oO £ O 00 

Source Check Reading (2) c:;-.:, 0 lLf. t>oo 

Source Check Reading (3) <,o C' 

Source Check Reading (4) 1--(D 0 l 4 ooo 
Source Check Reading (5) )O C, 111 0()0 

( 
Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) lO 
Direct Background reading (4) 30 
Direct Background reading (5) t o 

MID-DAY SOURCE READING s-o 0 {S'"'ooo 
MID-DAY BACKGROUND READING 7-0 (1' 

EVENING SOURCE READING l/00 l '-f coo o 
EVENING BACKGROUND READING 0 Af(>. 

Morning check performed by 7 ".(S-~- 7 ✓'111"\. 

Mid-day check performed by 5<./"1"1l 

( Evening check performed by ~ ""' ",.,, ~,6 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 
( 

Sou 
Sou Alpha 
Calibration Date 4/3/2001 
Out of Cal Date 9/30/2001 9/30/2001 
Serial Number 61457 61457 
Source emission rate 0.05 0.01 
Instrument Channel N/A N/A 

High Voltage NA-
Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 'ltro !4~o-o 
Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) L ,Y-0 -o o 

Source Check Reading (AVERAGE) lL/4.00 

Direct Background reading (1) 

Direct Background reading (2) lo 

Direct Background reading (3) 7-1? 
Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

l . Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

DATE: PAGE~S OF 
Cs-137 

Source Type Gamma 
Calibration Date 4/3/2001 
Out of Cal Date 9/30/2001 9/30/2001 
Serial Number 61457 61457 
Source emission rate 0.05 0.01 
Instrument Channel NIA N/A 

High Voltage NA-
Battery Check t) 

Source Check Reading (1) s-oo 
Source Check Reading (2) c:;-o o 
Source Check Reading (3) Qi-, 

Source Check Reading (4) ) 0 0 

Source Check Reading (5) s-o ,b I L( o a <> 

Source Check Reading (AVERAGE) .56 0 () 0 

( ' 
Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MIO-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING I woo 
EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

( . Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

Out of Cal Date 9/30/2001 
Serial Number 61457 61457 
Source emission rate 0.05 0.01 
Instrument Channel NIA N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) l > o o o 
Source Check Reading (3) 

Source Check Reading (4) 00 
Source Check Reading (5) 

(__ · 
Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING l,[ 'i} J 

MID-DAY BACKGROUND READING ·--z..._z, 

EVENING SOURCE READING 00 
EVENING BACKGROUND READING ""2,}J 

Morning check performed by ~ ?:''-(').!)<. o~✓ 

Mid-day check performed by ~ 

Evening check performed by t~Q 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

DATE: PAGE~l-OF 
Source 

. - . 
Cs-137 

Source Type Alpha _ Gamma 
Calibration Date 4/3/2001 4/3/2001 
Out of Cal Date 9/30/2001 · 9/30/2001 
Serial Number 61457 61457 
Source emission rate 0.05 0.01 
Instrument Channel N/A N/A 

High Voltage rvJ+ N~ 
Battery Check Dk Oil-

Source Check Reading (1) _$'-oo S- Doo 

Source Check Reading (2) i.f O 0 / L/ 00 0 

Source Check Reading (3) 0() -:5DO 

Source Check Reading (4) ~00 L{ V o 0 

Source Check Reading (5) 

Source Check Reading (AVERAGE) 

( 
Direct Background reading (1) 

Direct Background read ing (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING c,oo 
EVENING BACKGROUND READING 2,.0 Ntx. 
Morning check performed by ~ g-.: >~a., 7 g 1) 

Mid-day check performed by ~ 11 , >7tt I l5 V 

Evening check performed by .J~* eoo €> Z- ti 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

DATE: 

Out of Cal Date 913012001 
Serial Number 61457 
Source emission rate 0.05 . 
Instrument Channel NIA 

High Voltage A-
Battery Check 

Source Check Reading (1) 

Source Check Reading (2) lf_ 0 0 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

( :-_ 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

PARSONS ENGINEERING SCIENCE 

913012001 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

DATE: 
Source 
Source Type Gamma 
Calibration Date 4/3/2001 
Out of Cal Date 9/30/2001 9/30/2001 
Serial Number 61457 61457 
Source emission rate 0.05 0.01 
Instrument Channel N/A N/A 

High Voltage rJA- N~ 
Battery Check o\c. ~ \L---

Source Check Reading (1) 4._orO ooo 

Source Check Reading (2) 00 t4 -o ,;,O 

Source Check Reading (3) >00 '1 ooo 
Source Check Reading (4) 00 , ~ ooo 
Source Check Reading (5) IS-. o 

LL{ 6~;:i 

( 
Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING Sl)tJ 

MID-DAY BACKGROUND READING Jo 
EVENING SOURCE READING oO ! )000 

EVENING BACKGROUND READING 1-0 
Morning check performed by <r: 0 0 "'- 76° f?.,,,,,,,,,J 
Mid-day check performed by 

( Evening check performed by 0 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

DATE: 
sou 
Sou Alpha .: _, 
Calibration Date 4/3/2001 
Out of Cal Date 9/30/2001 9/30/2001 
Serial Number 61457 61457 
Source emission rate 0.05 0.01 
Instrument Channel NIA N/A 

High Voltage Jvf-\ N~ 
Battery Check olc ~'?---
Source Check Reading (1) .>VO I 60 
Source Check Reading (2) )00 lS?JCc) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading, (5) 

f Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING l/ 000 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING LI 00 I'-! O'O o 
EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

( . Evening check performed by ......... 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

PAGE$'\ OF 58 
sou 1q..., •Tc-99 Cs-137 
Sou Alpha Gamma 
Calibration Date 4/3/2001 4/3/2001 
Out of Cal Date 9/30/2001 9/30/2001 
Serial Number 61457 61457 
Source emission rate 0.05 0.01 
Instrument Channel N/A NIA 

High Voltage ,v,A-

Battery Check o'c_ Oil-

Source Check Reading (1) )000 

Source Check Reading (2) 7'1 oo 0 

Source Check Reading (3) <;"°oP 

Source Check Reading (4) S-60 

Source Check Reading. (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING '2....0 ti,-. 

EVENING SOURCE READING s-o l S-<o o o 
EVENING BACKGROUND READING 7-0 
Morning check performed by ,cX_ 7, !1 

' 1:-ri o Mid-day check performed by 

( Evening check performed by 
•. 1) 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

DATE: PAGE5MF 53 
- . · ·Cs-137 

.Gamma 
Calibration Date 41312001 41312001 
Out of Cal Date 913012001 913012001 
Serial Number 61457 61457 
Source emission rate 0.05 0.01 
Instrument Channel NIA NIA 

High Voltage ,v 
Battery Check 

Source Check Reading (1) ooo 
Source Check Reading (2) 000 

Source Check Reading (3) oo 0 

Source Check Reading (4) oo 0 

Source Check Reading (5) o O 0 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) '20 

Direct Background reading (4) 0 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by ~ 12 · 20 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

DATE: ~ Z--2- Of PAGE53 OF ~3 
Source •r• - --:rc--99 Cs-137 
Source Type Alpha Gamma 
Calibration Date 4/3/2001 4/3/2001 
Out of Cal Date 9/30/2001 9/30/2001 
Serial Number 61457 61457 
Source emission rate 0.05 0.01 
Instrument Channel N/A N/A 

High Voltage Iv/Jr- t,Jf> 

Battery Check O(C oK 
Source Check Reading (1) on ( lf -:i o a 

Source Check Reading (2) ~QC 

Source Check Reading (3) ~00 

Source Check Reading (4) r-() 0 

Source Check Reading (5) 5-o D 
l(_ <f;I) 

( 
Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background read ing (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING / ) 0-0-0 , 

EVENING BACKGROUND READING 2-0 A-
Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

Source 
Source·-

Out of Cal Date 9/30/2001 9/30/2001 
Serial Number 61457 61457 
Source emission rate 0.05 0.01 
Instrument Channel N/A N/A 

High Voltage N fX tJf>., 
Battery Check 0~ Oil-. 

Source Check Reading (1) )t) () ~ DC o 

Source Check Reading (2) Lf O CJ I .fC cJ c 
Source Check Reading (3) ~o"Gi t rto C 

Source Check Reading (4) SDO 

Source Check Reading (5) 

f 
Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) Lo 

Direct Background reading (4) 3o 

Direct Background reading (5) 

MID-DAY SOURCE READING sov /5', oo-o 

MID-DAY BACKGROUND READING 7---0 ,Ix 

EVENING SOURCE READING s-o ~ I $"'000 

EVENING BACKGROUND READING -u) Nf>-
Morning check performed by -J e.J..{- P>< 

Mid-day check performed by ')f" D ve.--c<'5 r ,, v ,..._ ; 

( . Evening check performed by lb,. f c,,,...-C 5v 1111, 11,.,,,~,J 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

DATE: PAGE S' OF 58 
Source :rc-99 Cs-137 
Source'-Type '· -- • .,i.,;. Alpha ;r Gamma 
Calibration Date 41312001 41312001 
Out of Cal Date 913012001 913012001 
Serial Number 61457 61457 
Source emission rate 0.05 0.01 
Instrument Channel NIA NIA 

High Voltage - /\ NA 
Battery Check 0 /::_ 

Source Check Reading (1) i"L,() f )000 

Source Check Reading (2) 4Cl I .\u06 

Source Check Reading (3) (7JC, il.f 000 

Source Check Reading (4) Lf O 6 I~ ooo 
Source Check Reading (5) c,-1) 0 l../DOD 

) l/oD 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

Calibration Date 
Qut of Cal Date 9/30/2001 
Serial Number 61457 61457 
Source emission rate 0.05 0.01 
Instrument Channel N/A N/A 

High Voltage rJ pr. 
Battery Check OI' 

Source Check Reading (1) ~ 

Source Check Reading (2) 

Source Check Reading (3) ""' Source Check Reading (4) (gOo 

Source Check Reading (5) s;t)'t> 

Source Check Reading (AVERAGE) f;L{D 

C Direct Background reading (1) 

) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING oO 
MID-DAY BACKGROUND READING 

-·vJ 

EVENING SOURCE READING 5o-0 
EVENING BACKGROUND READING 

Morning check performed by \( L 

Mid-day check performed by ~le-\ {<;co 

f. . Evening check performed by CLlC ( ~(_, 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61457/26657 

DATE: 
Source· 
SOU[ 

Calibration ae 
Out of Cal Date 9/30/2001 9/30/2001 
Serial Number 61457 61457 
Source emission rate 0.05 0.01 
Instrument Channel N/A N/A 

High Voltage ~ fJ p., NA 

Battery Check ., k_ 0~ 

Source Check Reading (1) 5Do ·½,ooo 

Source Check Reading (2) )(:> \ i, ou c 

Source Check Reading (3) -:b C, /"-(UO(; 

Source Check Reading (4) L('D0 Jl.\.uOO 
Source Check Reading (5) ({C O '(4/)CL' 

~ (.pO H DDO 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 1.D 
EVENING SOURCE READING 0 f '5 ooD 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

( . Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RIIFS 

Pancake G-M Serial Number 61457/26657 

41312001 
Out of Cal Date 913012001 913012001 
Serial Number 61457 61457 
Source emission rate 0.05 0.01 
Instrument Channel NIA NIA 

High Voltage tvA 
Battery Check 

Source Check Reading (1) I . ;Li 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Source Check Reading (AVERAGE) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

(. Evening check performed by 

PARSONS ENGINEERING SCIENCE 
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SENECA ARMY DEPOT 
SEAD-12 RIIFS 

- .. . 
""' to s zc,oc 

Site: Seneca Army Depot 
Project: SEAD-12 
Team: 2 BLACK 

lnstrumentType ,.1_g_,11-~. -'.:'~ .. ,. ~;;. "i-.:.., Beta-,r. 

AKA ·. • • ·• ;;-;:,71- ~-:-;,;:~£ U'.'~ •;;;."1::.i. ... ,;·.,; " :,~{ c- --'Ll.-'- .• .. Pancake G-M7 
Make Ludlum 
Model 3 
Serial Number 61390 
Calibration Date 113012001 
Out of Cal Date 712912001 
P.robe: kl l Gross Gamma 
Make Ludlum 
Model 44-9 
Serial Number PR019247 
Calibration Date 113012001 
Out of Cal Date 712912001 
Source 

~ -.. . . c-. . ,._,,, Tc-99 
Source type · ~, Alpha .r."'- ~~ ..... _ ... ,_ 

Calibration Date 411012001 
Out of Cal Date 313112001 

Serial Number 1039-92 

Source emission rate 1768566dpm 

Instrument Channel NIA 

initial instrument efficiency 5.00% 

2 Sigma Range 340-760 

PARSONS ENGINEERING SCIENCE 

Page 1 of I ·-=t 
Gross Gamma :".~ 
Pancake G-M \ 

Ludlum 
3 

61390 
113012001 
712912001 

Gross Gamma 
Ludlum 

44-9 
PR019247 
113012001 
712912001 

Cs-137 
Gamma 

411012001 
313112001 

1845-94 

11100dpm 

NIA 

1.00% 

7166-13301 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

~t1Gt0 
Pancake G-M Serial Number€11'ilu,'61761 '-f<. 

DATE: Ii,- {o- 0 I 

Calibration Date 1/30/2001 
Out of Cal Date 7/29/2001 
Serial Number 61390 
Source emission rate 
Instrument Channel 

High Voltage 

Battery Check 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

5.00% 
N/A 

Direct Background reading (AVERAGE) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 

PAGE3 OF \l-
Cs-137 
Gamma 

1/30/2001 
7/29/2001 

61390 
1.00% 

NIA 

v' 
10000 



Site: Seneca Army Depot 
Project: SEAD-12 
Team: 2 BLACK 

SENECA ARMY DEPOT 
SEAD-12 RI/FS 
7 -1 nfrr nt n::ini:> 

lnstnil'JlE!Ot'Ty~;;.f,t~ E,;..1.:=A£~~~,i~ ~, 
1;,, - __ -;; Bet.f~~?· ~ 

Page4 of \ ·1- • 
S,,.j Gross Gamma, _ 

AKA~~- .::-::~r"''' - 4<itM'"' 1;~1-.,,.i -~ ... "''•£';,'l;;;t'-·- '!'~~- . --.~ " ~ ,.:i I .- ,iii: .· _!I.· - • It: Pancake-·G-M. .. 
1

.: .PancakeG..M~ 
Make Ludlum Ludlum 
Model 3 3 
Serial Number 61390 61390 
Calibration Date 1/30/2001 1/30/2001 
Out of Cal Date 7/29/2001 7/29/2001 
PrqbeY~t:- ~¥,' .i~·,e'?/' ~.i r:~ . ~.,, ~ ~-,:,.:::,!p ,.., -- ~ "; ~-~ - - !',.""; - __,,_,......,:,;;. f- Gross Gamma ·"'· Gross7G.amma -~ 
Make Ludlum Ludlum 
Model 44-9 44-9 
Serial Number PR019247 PR019247 
Calibration Date 1/30/2001 1/30/2001 
Out of Cal Date 7/29/2001 7/29/2001 
S6urce·t.,,:: · ~.;:, .. ; !•' '-!'· ., } ~ -~ ¥-i.. ··_:,,, -_''i ;;;: r~. - Tc_:99 '\ "- i·• Cs"!1,3'l · - t • 'll'"'-- -~·:,;..-

Sour:catyj:)e ·,,~,,;;;_'\q""_ • -~'rl4fi>'o·•~ -~~°:: 
~- 1, AIRha ·.s:"' - 1~, • · ~ Gamma ~ .... ~r, 

- '' -
Calibration Date 4/10/2001 4/10/2001 
Out of Cal Date 3/31/2001 3/31/2001 

Serial Number 1039-92 1845-94 

Source emission rate 1768566dpm 11100dpm 

Instrument Channel N/A N/A 

initial instrument efficiency 5.00% 1.00% 
2 Sigma Range 6876-19357 370-680 

PARSONS ENGINEERING SCIENCE 



S?9ARSONS MAIN, INC. LvJlv._, noJd 3 (fc~,c:c..k G.Vol j 
CLIENT CC..,::.c le ~ .S~/ N & I 3 1 o JOB NO.----

SUBJECT Cc../ ,b.-~-t...J '-, \l ,-£'3:L- e_f ...:.13) I- Tc 9't BY /c1q, 

w~c.J<--p f0l7 Clo-c4 I H:v~ ,L I ')d
0 

CKD. 

Cs · 137 'Jc.-q5 v11 3d.., 

I) i~1 0CXJ 5°"0() 30 

;Z) Ir.. (PU 
I 

~o JrJ 
'i 1i1000 )ClO Jo 
) /&
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COO s-oo JO 

6 11, Jooo ~&o 

7 l (, 1 CXJU 5'00 
30 

Jo 

!~ le. 1 ovo '00 
I c,

1 
ooo S-OCJ 

io) I(,, ) Od (.J -.2?0 

I)~ 

I(, I ooo ¼J(? 

/2 I l 
1 

tJOO SVo 

13) ) 6 J Odo ~oo 

1,i {(; J ooo mo 
JJ iG 1 Ood r;oo 

Jo 
"JO 

so 
Jo 
J'C) 

~o 
so 

JO 

~ 
~PARSONS 

SHEET--5_ OF-8..._ 

DATE 7/to/o( 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61403/51751 

DATE: 
Source_ 

Alpha 
Calibration Date 1/30/2001 1/30/2001 
Out of Cal Date 7/29/2001 7/29/2001 
Serial Number 61390 61390 
Source emission rate 5.00% 1.00% 
Instrument Channel N/A 

High Voltage 

Battery Check OK 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) I 000 

Source Check Reading (5) -S-Oo 600 

Source Check Reading (AVERAGE) 

Direct Background reading (1) 3o 

Direct Background reading (2) 

Direct Background reading (3) 3 0 

Direct Background reading (4) JO 
Direct Background reading (5) zo 
Direct Background reading (AVERAGE) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING S-oo ~ooo 
EVENING BACKGROUND READING 

., 0 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number 61403/51751 

DATE: PAGE :f OF \1, 
Source Tc-99 Cs-137 
Source Type Alpha Gamma _ 
Calibration Date 1/30/2001 1/30/2001 
Out of Cal Date 7/29/2001 7/29/2001 
Serial Number 61390 61390 
Source emission rate 5.00% 1.00% 
Instrument Channel N/A N/A 

High Voltage 

Battery Check 

Source Check Reading (1) 00 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 'To V 

Source Check Reading (5) D (f' ooo 

Source Check Reading (AVERAGE) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) '30 

MID-DAY SOURCE READING Is oo 

MID-DAY BACKGROUND READING . 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

~IJ'io 
Pancake G-M Serial Number G11B8;151r61 l(UL 

DATE: 
Source. 

Calibration Date 
Out of Cal Date 
Serial Number 61390 
Source emission rate 5.00% 
Instrument Channel N/A 

High Voltage 

Battery Check 

Source Check Reading (1) roo 
Source Check Reading (2) 

Source Check Reading (3) J-oo 
Source Check Reading (4) 00 

Source Check Reading (5) 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 'l.0 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 

7/29/2001 
61390 
1.00% 

N/A 

·(. o o o 

0 C, 7) 

I S o ou 



SENECA ARMY DEPOT SEAD-12 RI/FS 

(.. / 3 'iO 

Pancake G-M Serial Number e li.Jl!CS,69; 5 F ~ 

DA TE: 7 / 1 3 OI 

Source Tc-99 
Source Type Alpha 
Calibration Date 1/30/2001 
Out of Cal Date 7/29/2001 
Serial Number 61390 
Source emission rate 5.00% 
Instrument Channel N/A 

High Voltage ~ 

Battery Check C:? r<, 

Source Check Reading (1) lflOO 

Source Check Reading (2) S-ao 
Source Check Reading (3) ·-oo 
Source Check Reading (4) SuO 
Source Check Reading (5) 

Direct Background reading (1) '20 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 2rJ 

Direct Background reading (AVERAGE) Z..Q 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

1(1.:5 Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 

PAGE OF 
Cs-137 
Gamma 

1/30/2001 
7/29/2001 

61390 
1.00% 
N/A 

Q 
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( 

SENECA ARMY DEPOT SEAD-12 RI/FS 

(,I) q() 

Pancake G-M Serial Number 614,Q3.'51754- · lJ\L 

DATE: 
Souree-•·· . Tc~99 

. Alpha '-
Calibration Date 1/30/2001 
Out of Cal Date 7/29/2001 
Serial Number 61390 
Source emission rate 5.00% 
Instrument Channel N/A 

High Voltage 1-.lA 
Battery Check cot 

Source Check Reading (1) s-oo 
Source Check Reading (2) "oo 
Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) 

Source Check Reading (AVERAGE) 

Direct Background reading (1) "2.0 

Direct Background reading (2) '"20 

Direct Background reading (3) 0 

Direct Background reading (4) 2.0 

Direct Background reading (5) J..0 

MID-DAY SOURCE READING S-oo 

MID-DAY BACKGROUND READING ?-0 

EVENING SOURCE READING (c ct 
EVENING BACKGROUND READING 'ht:) 

Morning check performed by K1e,t. 0111<, 
0 

~o 

Mid-day check performed by t(L<. 1-e<J 

Evening check performed by •J:1 K 7 C'G 

PARSONS ENGINEERING SCIENCE 

PAGE \D OF \1-
Cs-137 . 
Gar:nma 

1/30/2001 
7/29/2001 

61390 
1.00% 

N/A 

\--!A 
Ok_ 

I 51 ooo 

iS- do:; 

IS CIC,{) 

' 5 ,oou 

l~; NJO 

ff, ot>O 

A 
A 

NA 
A 

NA 

NA 

NA 



SENECA ARMY DEPOT SEAD-12 RI/FS 

ro13~0 
Pancake G-M Serial Number-,i1103f5, 7:,-1 j:::;-ue_ 

DATE: ) / IS l)I 

Source Tc-99 
Source Type Alpha 
Calibration Date 1/30/2001 
Out of Cal Date 7/29/2001 
Serial Number 61390 
Source emission rate 5.00% 
Instrument Channel N/A 

High Voltage {'JA 

Battery Check 0 

Source Check Reading (1) ;-a) 

Source Check Reading (2) ~C)O 

Source Check Reading (3) S-oo 

Source Check Reading (4) SC,o 

Source Check Reading (5) S-d(!} 

Source Check Reading (AVERAGE) SQ:) 

Direct Background reading (1) .2.0 

Direct Background reading (2) -:i.o 

Direct Background reading (3) ;i...V 

Direct Background reading (4) 20 

Direct Background reading (5) 2-0 

MID-DAY SOURCE READING S oD 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 

PAGE\ OF\:} 
Cs-137 
Gamma 

1/30/2001 
7/29/2001 

61390 
1.00% 

N/A 

NA 
p.. 

; .,- ()VO 

A 
NA 

/ ~cuO 

NA 

1 ,::;:0 o o 
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SENECA ARMY DEPOT SEAD-12 RI/FS 

(, I .3qo 

Pancake G-M Serial Numbe~--€U403'5179 I~ 

Calibration Date 1/30/2001 
Out of Cal Date 7/29/2001 
Serial Number 61390 
Source emission rate 5.00% 
Instrument Channel NIA 

High Voltage NA 
Battery Check OK. 

Source Check Reading (1) 

Source Check Reading (2) 

Source Check Reading (3) 

Source Check Reading (4) 

Source Check Reading (5) suo 
Source Check Reading (AVERAGE) 

Direct Background reading (1) :;Lo 

Direct Background reading (2) 2.o 

Direct Background reading (3) 30 

Direct Background reading (4) 3 (!} 

Direct Background reading (5) ~o 

MID-DAY SOURCE READING 5"DO 

MID-DAY BACKGROUND READING :!iO 

EVENING SOURCE READING ;-ao 
EVENING BACKGROUND READING so 
Morning check performed by /<.ks 07 0g 

Mid-day check performed by J<..l<-5 12<:Jo 

Evening check performed by /(tc.S ,n, 

PARSONS ENGINEERING SCIENCE 

PAGE\t..,OF \ "1-
Cs-137 · 
Gamma 

1/30/2001 
7/29/2001 

61390 
1.00% 

N/A 

.NA 
OK 

IS: cJDr; 

/ 5 . coo 
I:, C,,:}tJ 

/ Y: {./((} 

,-s- {)co 

AJA 

NA 
A 

A 

i' O(XJ 

NA 



SENECA ARMY DEPOT SEAD-12 RI/FS 

fol3W 

Pancake G-M Serial Number 01483/5"1i~ I~ 

DATE: \ D \ PAGE ·3 OF \ 1' 
Source Tc-99 Cs-137 
Source Type Alpha Gamma 
Calibration Date 1/30/2001 1/30/2001 
Out of Cal Date 7/29/2001 7/29/2001 
Serial Number 61390 61390 
Source emission rate 5.00% 1.00% 
Instrument Channel N/A N/A 

High Voltage N A 

Battery Check Dk_ 

Source Check Reading (1) ~ 

Source Check Reading (2) .j--Z:,--0 

Source Check Reading (3) 5()-f) 

Source Check Reading (4) s- (') (') ,s- .ooo 
Source Check Reading (5) 5oo 

Source Check Reading (AVERAGE) ~~C) 

( 
Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



SENECA ARMY DEPOT SEAD-12 RI/FS 

Pancake G-M Serial Number &M6~15 I 7 5 I t:U<. 

DATE: PAGE 
Source " - Tc-99 . "{'<' Cs-1 37 
Source Type r< Alpha · Gamma 
Calibration Date 1/30/2001 1/30/2001 
Out of Cal Date 7/29/2001 7/29/2001 
Serial Number 61390 61390 
Source emission rate 5.00% 1.00% 
Instrument Channel N/A N/A 

High Voltage \--IA \'-lA 

Battery Check OIL c>K 

Source Check Reading (1) bJ \loo~ 
Source Check Reading (2) 0 C) 

Source Check Reading (3) -'cD 

Source Check Reading (4) ,..t>O 

Source Check Reading (5) cDO 

5t.JD 

Direct Background reading (1) 

Direct Background reading (2) 

Direct Background reading (3) 

Direct Background reading (4) 

Direct Background reading (5) 

MID-DAY SOURCE READING 

MID-DAY BACKGROUND READING 

EVENING SOURCE READING 

EVENING BACKGROUND READING 

Morning check performed by 

Mid-day check performed by 

Evening check performed by 

PARSONS ENGINEERING SCIENCE 



( 

SENECA ARMY DEPOT SEAD-12 RI/FS 

<o13cro 
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APPENDIXO 

INTERPRETATION OF GAMMA SPECTROSCOPY RESULTS 

This appendix presents the methodology for the interpretation of the SEAD-12 gamma 

spectroscopy results. In-situ gamma spectroscopy was performed using a Universal Radiation 

Spectrum Analyzer (URSA). While the URSA software can readily identify radionuclides based 

on the gamma energies that are detected in the field, the identification may be complicated by the 

fact that radionuc!ides commonly share (or have similar) photon energies. As a result, the 

software may identify a number of radionuclides, both man-made and naturally-occurring, as 

being present in the source material, and the user is left to determine those that may actually be 

present. In order to differentiate between man-made or artificially enhanced radioactive materials 

and naturally-occurring radioactive materials, it is important to consider the following: 

• Decay characteristics of man-made or artificially enhanced radioactive materials; 

• Decay characteristics of naturally-occurring radioactive materials such as uranium 

and thorium, and their associated decay series; 

• The variability of naturally-occurring radioactive materials in the environment; and, 

• Other survey measurements that may provide additional evidence to support the 

identification of a particular radionuclide; 

• The known history of the location of where the measurement was collected. 

Sections 0.1-0.3 provide background information on the radioactive materials that may 

influence the identification of radionuclides based on gamma spectroscopy. Sections 0.4 and 

0.5 discuss the methodology and issues associated with the interpretation of spectroscopy results. 

Sections 0.6 and 0. 7 address identification issues specific to the SEAD-12 gamma spectroscopy 

results . 

0.1 MAN-MADE RADIOACTIVE MATERIALS 

The primary man-made radionuclide of concern (ROC) at SEAD-12 is Pu-239. As it is primarily 

an alpha emitter, Pu-239 in small amounts is often difficult to directly detect in the field due to 

the limited range of alpha particles. However, the presence of Pu-239 associated with weapons 

grade plutonium is often indirectly determined by investigating the presence of Am-241 . Am-241 

is the decay product of Pu-241 , which is present in small amounts in weapons grade plutonium. 

As it emits gamma radiation in addition to alpha particles, Am-241 is more readily detectable 

than Pu-239 under field conditions. Like several other transuranic radionuclides, Am-241 emits a 

photon at - 14 keV; however, it also emits a photon at 59.5 keV, which distinguishes it from other 

radionuclides. In addition, the Am-241 activity in a given amount of weapons grade plutonium 
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will begin to exceed that of Pu-239 within five years of processing because of the relatively short 

half-life of Pu-241. 

Other gamma-emitting man-made ROCs at SEAD-12 include Co-57 (6.4 keV@ 50%, 122 keV 

@85%, and 136 keV@ 11%), Co-60 (1173 and 1333 keV@ 100%), and Cs-137/Ba-137m (32 

keV @ 8%, 661 keV @ 90%). These radionuclides have photon emissions that are readily 

detectable and can be easily identified based on multiple photon energies. 

0.2 ARTIFICIALLY ENHANCED URANIUM 

When uranium ore is refined, most of the decay products and naturally-occurring thorium that 

may be present are removed to produce a purified metal, which consists almost entirely of U-235, 

U-234, and U-238. The short-term progeny begins growing back in, and within a few months the 

Th-234, Pa-234m, and Pa-234 progeny of U-238 and the Th-231 progeny of U-235 will be back 

·at equilibrium. However, the remainder of the progeny (i.e., the long-term progeny) will not be 

present in significant concentrations for hundreds to thousands of years. (This is not true of 

processed thorium metal, for which significant progeny will be present in only a few years.) As a 

result, the presence of artificially enhanced uranium can be determined by the presence or 

absence of these long-term progeny. 

The refinement process results in enriched uranium and depleted uranium. Enriched uranium 

(EU) has increased U-235 and U-234 activity. The increased concentration of U-235 in the 

materials is typically expressed in the weight percent of U-235 and can vary widely based on the 

projected use of the material being produced. The enrichment of U-235 is the intent of the 

enrichment process. The U-234 activity in EU is increased more than the U-235 activity, 

although it remains an extremely small portion of the uranium mass, and can typically be ignored 

in most calculations of uranium mass. The activity in enriched uranium is discussed further in the 

Health Physics Manual of Good Practices for Uranium Facilities (EGG-2530) . Depleted uranium 

(DU) is the waste product from the enrichment process. DU has reduced activity fractions for U-

235 and U-234, and an increased activity fraction for U-238. DU may be present at various 

nuclear and military facilities since it is often used for shielding, shell casings, and counter 

weights. 

When evaluating the potential presence of artificially enhanced uranium contamination, it is 

useful to consider both the relative U-238, U-235, and U-234 ratios and the relative parent­

progeny ratios. The presence and activities of long-term progeny can be used to determine if a 

sample is distinguishable from ambient background data. The short-term progeny are helpful in 

estimating the activity of the parent radionuclide where the parent is difficult to measure directly. 

For example, short-lived Th-234, which is in equilibrium with U-238, emits several photons 

under I 00 keV. Th-234 serves as an indicator for U-238, which is primarily an alpha emitter and 
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does not have any distinguishing photon emissions. By examining the relative activities of the 

uranium isotopes ( or the indicators when the uranium parent cannot easily be directly measured), 

the nature of the uranium present ( enriched, depleted, or natural) can be determined. The activity 

concentrations ( or lack thereof) of the long-term progeny can then be used to verify that 

determination. 

0.3 NATURALLY-OCCURRING URANIUM AND THORIUM 

U-238/U-235 and Th-232 are typically found together in nature. The ambient background 

radioactivities of building materials are typically related to the rock/soil type associated with the 

material. NCRP Report 94, "Exposure of the Population in the United States and Canada from 

Natural Background Radiation," provides an overview of natural radiation sources (NCRP, 1994). 

Typically Th-232 concentrations (i.e., radioactivity per gram of material) in natural materials are 

greater than or equal to U-238 concentrations. Natural materials that may have a higher U-238 

· activity include: 

• carbonate based rocks, 

• beach sand, 

• quartz, and 

• arkose. 

There is significant variability in the uranium and thorium concentrations in rocks and soils and 

thus in building materials, as noted in NCRP Report 94. The values in that report are averages 

and the concentration varies widely so it is important to have local background data. 

As shown in Table 0-1, several radionuclides in the uranium and thorium natural decay series 

have similar gamma emission energies. As a result, the spectra obtained from these series will 

overlap significantly when using a Nal-based spectrometry system because of its low energy 

resolution. However, this overlap does not present a significant problem unless the combined 

uranium and thorium series background is naturally elevated and results in a low minimum 

detectable activity (MDA) for ROCs with low-energy gamma emissions. 

Table 0-2 summarizes the peak identification for the SEAD-12 materials used for background 

subtraction, and provides an example of the variability observed in different background 

materials. Th-232 series decay products generally had higher activities than decay products 

associated with the U-238 or U-235 decay series . The background activities listed in Table 0-2 

that exceed the DCGLws demonstrate the variability that is present in background. The Am-241 

identification of porcelain background is an example of a misidentification by the software and 

isdiscussed further in Section 0.7. This type of misidentification is caused by the overlap of the 
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gamma energy peaks associated with the U-238, U-235 , and Th-232 decay series at both the 13 

keVand 60 keV energy levels, which are also associated with Am-241. 

0.4 ASSESSING THE POTENTIAL FOR IDENTIFIED SPECTRAL PEAKS 

BEING ASSOCIATED WITH AMBIENT BACKGROUND 

During the identification process, a typical background spectrum is subtracted directly from the 

spectra for the material being evaluated. However, it is possible to obtain radiation peak 

identifications associated with natural background after the typical background spectrum has been 

subtracted. This is because of factors such as the variability of background, statistical variability 

associated with counting statistics, and variations in geometry and instrument efficiency. 

An example of natural background identification is when gamma peaks associated with long-term 

uranium or thorium progeny are observed and there is no source of these specific materials at the 

· site, except for the ambient background. The most common long-term progeny observed in a 

spectral analysis after background subtraction is Pb-210, which is not associated with artificially 

enhanced uranium sources. If the Pb-210 activity is elevated it is reasonable to assume that there 

may also be naturally elevated U-238/Th-234 activity. 

When assessing the relative projected activity ratios (and thus the expected relative spectral peak 

identification data), it is important to recognize the impact of chemical properties such as material 

solubility and radon diffusion on the relative activity concentrations. 

In a soil/ore body (i.e., any source of uranium and/or thorium) or in building materials containing 

natural radioactive sources, more soluble radionuclides may be transported by groundwater 

movement away from the parent radionuclides, altering the original activity ratios between parent 

and decay product. These altered activity ratios may cause the activity concentrations for the 

remaining, less-soluble radionuclides to appear elevated when in fact they are not, or they may 

cause a misidentification of what is actually a background material. The potential impact of 

migration may be addressed by reviewing the background data from similar materials to 

determine if activity ratios have been altered. Inside the majority of the SEAD-12 structures, the 

transport of more soluble radionuclides out of concrete and other building materials due to 

groundwater is not a concern because the structures are not subject to groundwater flow. 

Seasonal flooding was observed in the lower level of Building 812; however, the likelihood of a 

significant impact on the natural activity ratios in the building ratios is low. 

When assessing the activity of progeny beyond radon, it is important to recognize that some 

fraction of the radon may escape into the air and then decay at a distant location. The relative 

fraction of radon escaping from a fine layer of dust on a building surface will be higher than the 

relative faction that escapes from a deep soil or concrete matrix. As a result, radon and its decay 
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products may have reduced activities relative to the parent due to the diffusion of radon from the 

matrix for materials with high surface to mass ratios. This concern is most applicable to the 

radon isotope (Rn-222) and the decay products that are associated with U-238 series. The radon 

isotopes associated with the two other natural decay chains (Rn-219 in the U-235 series and Rn-

220 in the Th-232 series) have relatively short half-lives (i.e., 3.96 and 55.6 seconds, 

respectively), reducing the potential for diffusion. 

0.5 RADIONUCLIDE IDENTIFICATION 

In order to improve the resolution on the peaks of interest, sample spectra were analyzed by the 

URSA software after background was subtracted. Where multiple background files were 

applicable to the sample, the sample spectrum was analyzed with each and the results were used 

to select the most appropriate background. The process of background subtraction is displayed 

graphically in Figures 0-4 to 0-7. The first spectrum, Figure 0-4, is the original spectrum 

collected in the field with the URSA system (in this case, sample 14 at Building. 804, Room 1, 

grid 13). Figure 0-5 is the representative background spectrum for cinder block, the material 

present at the sampling location. Figure 0-6 displays the sample spectrum after background 

subtraction, and Figure 0-7 displays the peaks that are identified by the URSA software. 

The final identification of energy peaks, based on the radionuclides tentatively identified by the 

URSA software, was completed using a weight-of-evidence approach. The additional factors 

assessed were: 

• The appropriate relative fraction of the peak assigned to each identification based on 

the confirmatory peaks; 

• The known relative ratios of radionuclides based on known relationships, such as 

progeny or natural relative isotopic ratios; 

• The known relative ratios of radionuclides based on the ingrowth (e.g., the ingrowth 

of Am-241 in weapons grade plutonium) of radionuclides; and, 

• The likelihood of the material being present (based on historical information, other 

survey results, etc). 

Where there were multiple identifications of peaks that could not be resolved based on other data, 

it became necessary to assume different alternatives for the identification, and then determine the 

limiting, or worst-case scenario. The worst-case radionuclide was then used in subsequent 

analysis. 

Refer to Appendix L (Procedure GD-MCA-R-001) for specific information and procedures for 

using the URSA gamma spectroscopy system. 
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0.6 SPECIFIC IDENTIFICATIONS 

Table 0-3 provides a summary of the gamma spectroscopy data for samples potentially having 

activity concentrations elevated above the DCGLws (also refer to Tables 4-25, 4-26, and 5-5). In 

addition, Table 0-3 also presents the data for the samples from survey areas that had potentially 

elevated data identified during the Phase I or II surveys. Spectroscopy data for samples where 

only energy peaks of long-term progeny of naturally-occurring radionuclides were identified are 

not included in Table 0-3. 

Table 0-3 presents the basis for radionuclide identification and conclusions on the sample based 

on that identification. Bolded results indicate radionuclides that appear to exceed the DCGLw 

values and require further action (e.g., additional evaluations or remediation). The applicable 

smoothing factor (i.e., number of points used in assessing if a result is a peak, as discussed in 

Appendix L) and the type of peak identification analysis used by the software are listed for each 

· analysis. The criteria for identifying peaks using the full-width half-maximum (FWHM) analysis 

is that the FWHM must be less 10% for the primary peak and 20% for the confirmatory peak for 

an identification to be valid. The "Analysis Notes" listed in the last column of Table 0-3 are 

discussed in Section 0.7. 

A limited number of the locations exceed the DCGLws for the survey areas based on the gamma 

spectroscopy data and they are marked in bold in Table 0-3 and summarized below: 

• Building 804, room 1, grid 13, location cl O (sample number 14) 

This measurement, which was located on a cinder block wall, indicated the presence 

of localized contamination in excess of the U-235 DCGLw. However, this activity 

does not exceed the DCGLEMC of 233 dpm/100cm2 for U-235. In addition, direct 

alpha and beta measurements for the survey area are within DCGLws; and there are 

no scanning exceedences associated with the survey area. This evidence suggests 

that the elevated U-235 activity is naturally-occurring. 

• Building 819, room 12, grid 23, location c28 (sample number 67) 

This measurement, which is located on a cinder block wall, indicated the presence of 

localized contamination in excess of the U-235 and Ra-226 DCGLw. As discussed in 

Note 5 below, this activity may be associated with other radionuclides and part of the 

ambient natural background. Although the Ra-226 measurement is greater than both 

the DCGLw and DCGLEMC of 2080 dpm/100cm2
, direct alpha measurements for the 

room do not exceed the DCGLws. The presence of another member of the U-238 

decay chain (Pb-214) suggests that the elevated Ra-226 activity is naturally­

occurring. Although the U-235 measurement is greater than both the DCGLw and 

DCGLEMC of 233 dpm/100cm2, direct alpha measurements for the room do not 
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exceed the DCGLws. The presence of another member of the U-235 decay chain 

(Bi-211) suggests that the elevated U-235 activity is naturally-occurring. 

• Building 819, room 5, grid 11, location cl 3 (sample number 82) 

This measurement, which is located on a wood surface over a cinder block wall, 

indicated the presence of localized contamination in excess of the Ra-226 DCGLw. 

This activity does not exceed the DCGLEMc of 2080 dpm/100 cm2 for Ra-226. In 

addition, direct alpha measurements for the survey area are within background, direct 

.beta measurements are within DCGLws, and there are no scanning exceedences 

associated with the survey area. This evidence suggests that the elevated Ra-226 

activity is naturally-occurring or, as discussed in Note 5 below, is likely to be 

associated with other radionuclides and part of the ambient natural background. 

• Building 819, room 5, grid 12, location c14 (sample location 83) 

This measurement, which is located on a wood surface over a cinder block wall , 

indicated the presence of localized contamination in excess of the Ra-226 DCGLw. 

This measured activity, 1764 dpm/100 cm2, does not exceed the DCGLEMC of 2080 

dpm/100 cm2 for Ra-226. In addition, direct alpha measurements for the survey area 

are within background, direct beta measurements are within DCGLws, and there are 

no scanning exceedences associated with the survey area. In addition, other 

members of the U-238 decay chain (Pb-214, Pb-210) have been identified. This 

evidence suggests that the elevated Ra-226 activity is naturally-occurring, or, as 

discussed in Note 5 below, this activity is associated with other radionuclides and 

part of the ambient natural background. 

The spectra identified in Table 0-3 that are not specifically addressed above appear to be part of 

ambient background and/or below the DCGLws based on the analysis. These peaks simply 

demonstrate the variability of natural background and do not represent activity in excess of the 

DCGLw. 

The peaks that are part of natural background include various misidentifications associated with 

Pu-239 (Samples 30, 59, 65 , 70, 83 , 92, and 102) and Am-241 (Samples 70, 71 , and 102). The 

absence of energy peaks associated with Am-241 for all the Pu-239 identifications ( except in 

Samples 70 and 102) confirms that the identification of Pu-239 in those samples is not correct. It 

is important to recognize that Sample 102 is a background sample from Building 2104, where no 

contamination would have been present. It is likely that the peaks that are identified as being 

associated with Am-241 and Pu-239 are in fact associated with naturally-occurring radionuclides. 

In addition, the alpha and beta survey data collected at Sample 70 are not indicative of 

contamination as they do not exceed typical background levels. Analysis Notes 4 and 6 further 

address the potential identification of these peaks associated with Pu-239 or Am-241 . 
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0 .7 RADIONUCLIDE IDENTIFICATION ANALYSIS NOTES 

The "Analysis Notes" in Table 0-3 (1 through 6) correspond to the following respective notes 

below. The notes are associated with the spectroscopy samples that required interpretation of the 

energy peaks (i.e., peaks with several possible identifications). The notes are as follows: 

Note J. U-238 Series Progeny 

Th-234 (half-life of 24.1 days) is a short-lived direct decay product of U-238. As the two 

radionuclides are in secular equilibrium, the Th-234 activity can be used to determine the U-238 

activity. The variability of natural background in materials (e.g., concrete, cinder block, 

porcelain) can be significant and the background that is subtracted from the sample spectra is 

only an approximation of the ambient background. The primary method to determine if a U-

238ffh-234 energy peak is the result of a natural background source or an artificially enhanced 

uranium source is to examine the presence or absence of natural decay products. As discussed in 

Section 0.2, Ra-226 and subsequent decay products are removed from a U-238 source during the 

refinement process, and would not be present in significant amounts in an instance of artificially 

enhanced U-238 contamination. An indicator that shows that the U-238/Th-234 energy peak is 

associated with natural background is the presence of U-238 series decay products at similar 

activities beyond Ra-226. Typically Pb-210 is one of the more easily identified peaks and is 

generally greater than or similar to the activity of any identified Th-234 peaks. 

There can be some variability in the relative activities of the natural decay products as a result of 

differences in radium, thorium, and uranium solubility, and the escape of radon. It is important to 

note that this type of variability may be seen in decay products of all of the natural decay series, 

regardless of sample material type. 

Note 2. Tlt-232 Series Progeny 

The presence of elevated Th-232 progeny (e.g., Tl-208) indicates that the elevated Th-232 series 

is most likely part of natural background. Since the Th-232 decay product Th-228 emits photons 

in the 84 keV range, an overestimate of the Th-234 (which emits photons at ~ 92 keV) activity 

concentration may occur as a result of the overlap of the two natural sources. Th-232 is present 

in ambient background typically at activities greater than U-238 in granite-based soils and at least 

at the same level for most soils and rock matrices. This material appears consistent with natural 

background. 

The U-238 progeny may not have been identified in this case because of interferences, statistical 

variability, and the potential that these activities have been lowered by the escape of the radon 

from near surface materials. 
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Note 3. U-235 Series Progeny 

Another method used to determine if a U-238 identification was the result of a natural or 

artificially enhanced uranium source was to examine the decay products in the U-235 decay chain 

beyond Pa-231. U-235 activity in a natural source is about 4.5% of the U-238 activity. An 

artificially enhanced uranium source would not have significant amounts of the decay products 

associated with the U-235 decay chain. 

Note 4. Pu-239 

The identification of Pu-239 by the URSA software is incorrect, as verified by the relative lack of 

Am-241 in the samples. If Pu-239 were present, Am-241 would be present at a higher activity 

than was observed in the sample based on the relatively short half-life of the Pu-241 parent and 

when weapons material would have been stored on base. In addition, the low-energy peak 

observed at -13 keV, identified as Pu-239, is common with several naturally-occurring 

radionuclides, including U-238, U-235, and Th-232. Likewise, the -60 keV energy peak, 

identified as Am-241, is also associated with the naturally-occurring radionuclides Pa-234 and 

Th-234. 

Note 5. Ra-226 

Although an elevated level of Ra-226 was identified in these samples, it is likely that this result is 

indicative of the variability in natural background rather than a source of contamination. The Ra-

226 measurements are is below the DCGLEMC of 2080 dpm/100 cm2 for Ra-226. In addition, 

direct alpha measurements for the survey area are within background, direct beta measurements 

are within DCGLws, and there are no scanning exceedences associated with the survey area. This 

evidence suggests that the elevated Ra-226 activity is naturally-occurring. 

It is also possible that a portion of the activity identified as Ra-226 is associated with U-235, 

which produces a gamma at -186 keV. U-235 emits this photon about 50% of the time and Ra-

226 about 3% so there is an amplification of the projected count rate by a factor of at least 10 

when it is interpreted as Ra-226 rather than U-235. Consequently, U-235 energy peaks may be 

mistaken as Ra-226. 

Note 6. Am-241 

It has been determined that the presence of Am-241 has been misidentified based on the 

identification of Pb-210, Th-234, and U-23 8. The identification of these radionuclides indicates 

the presence of the naturally-occurring U-238 decay chain. As such, the - 60 keV peak identified 

with Am-241 is likely associated with naturally-occurring Th-234, which has a 63 keV (3 .5%) 
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confirmation peak. The U-238 activity appears to be consistent with natural background, per 

Analysis Notes 1, 2, and 3. It should also be noted that this sample is from a background building 

where weapons-related contamination is not expected and not probable. 
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Figure 0-1 U-238 Serial Decay 
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Figure 0-2 U-235 Serial Decay 
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Figure 0-3 Th-232 Serial Decay 
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Figure 0-4 - Raw Spectrum Bldg. 804. Rm. I (Location 14) 

Note maximum number of 
counts is 575 

Energy (keV) 
Note full scale is 865 keV 

Figure 0-5 - Cinder Block Background Spectrum 

Note maximum number of 
counts is 708 

Energy (keV) 
Note full scale if865 keV 
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Figure 0-6 - Bldg. 804 Rm. 1 Spectrum, after Background Subtraction 

Note maximum number of 
counts is 135 

Energy (keV) 
Note full scale is 865 keV 

Figure 0-7 - Bldg. 804 Rm. I Peak Identification 

Note maximum number of 
counts is 135 

\ 

\ l) 
\; 

·~¾/'" Energy (ke V) 
Note full scale is 865 keV 

A 
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~ _ ,·Ra~'ion~clide 

. 
Th-232 

Ra-228 

Ac-228 

Th-228 

Ra-224 

Rn-220 (gas) 

Po-218 

Pb-212 

Bi-212 

Po-212 

Tl-208 

U-235 

Th-23 1 

Pa-23 1 

Ac-227 

Th-227 

Fr-223 

Ra-223 

Rn-219 (gas) 

Po-215 

Pb-211 

At-215 

Bi-211 

Po-211 

Tl-207 

U-238 

Th-234 

Pa-234m 

U-234 

Th-230 

Ra-226 

Rn-222 (gas) 

Po-210 

Pb-214 

Bi-2 14 

Po-2 14 

Pb-2 10 

Bi-210 

Po-2 10 

Table 0-1 
Naturally-Occurring Radionuclides 

SEAD-12 Building ·Report 
Seneca Army Depot Activity 

Parent · 

primordial 

Th-232 

Ra-228 

Ac-228 

Th-228 

Ra-224 

Rn-220 

Po-218 

Pb-212 

Bi-212 

Bi-212 

primordial 

U-235 

Th-23 1 

Pa-231 

Ac-227 

Ac-227 

Th-227/ 

Fr-223 

Ra-223 

Rn-219 

Po-2 15 

Po-215 

Pb-21 1/ 

At-2 15 

Bi-211 

Bi-211 

primordial 

U-238 

Th-234 

Pa-234m 

U-234 

Th-230 

Ra-226 

Rn-22 2 

Po-2 10 

Pb-21 4 

Bi-2 14 

Bi-2 14 

PB-2 10 

Bi-2 10 

, 

Source 

er 
natural (activity is typica lly I to 

4 times the U-238 activity) 

Th-232 

Th-232 

Th-232 

Th-232 

Th-232 

Th-232 

Th-232 

Th-232 

Th-232 

Th-232 

natural (in natural uranium about 
4.5% to 5% of U-238 activity) 

U-235 

U-235 

U-235 

U-235 

U-235 

U-235 

U-235 

U-235 

U-235 

U-235 

U-235 

U-235 

U-235 

natural 

U-238 

U-238 

U-238 

U-238 

U-238 

U-238 

U-238 

U-2 38 

U-238 

U-238 

U-238 

U-238 

U-238 
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0.02 - 0.08 

0.02-0.09 

0.05 - 0.31 

0.05 -0.24 

1.5 - 0.33 

0.27 - 0.4 

0.410 - 0.83 

0.35 

0.57 - 0.9 

0.063 , 0.093 
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0.053 (0.2%) 

0.068(0.6%) 
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0.295, 0.352 

0.609, 1.1 2, 1.76 

0.047 
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Background . 
Number 

Sample .Material 

, .. 
I Cinder Block 

2 Ceramic Block 

3 Concrete Floor 

4 Metal Floor 
5 Porcelain 

6 Wood 

Table 0-2 
Background Materials Peak Identification 

SEAD-12 Building Report 
Seneca Army Depot Activity 

Radionuclides 
Peali: 

2nd ~eak . Upper Bound Peak 

Identified 
Energy 

Energy (keY) .Activity (dp.mH00 cm2
) 

(keV) • 

Pb-2 I 0 46.15 2155 
U-235 185 .2 96.93 11 5 

Th-228 81.1 1 4038 
Ra-223 8 l.1 1 269 .5 123 
U-235 185.4 96.93 124 
Th-228 85.62 2049 
Pb-2 10 49.5 669 
Th-234 92.14 63.29 251 
U-235 186.7 96.93 162 

Am-241 55 .65 13.9 92 
Th-234 93.15 63 .29 165 
Pb-2 10 50.4 1 849 

P:\Pit\Projec ts\Sencca\S I 2ri\Bldgsiir,·\da ta_reportldratll.'\ppcnch, 0 tab les 

DCGLw (dpm/100 

cm2) 

·-
NA 
145 
NA 
NA 
145 
NA 
NA 
152 
145 
40 
152 
NA 
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Somple Sample Smoothing 
Spectra Filename Number Material Factor 

1 

14 804- 1-C I O,usf 
cinder block 

36 

45 minute co unt 1ime 36 
36 
36 
36 
24 
24 
24 
24 
24 
16 
16 
16 
16 

Table 0-3 
Summary of Gamma Spectroscopy and Radionuclide Identification Results 

SEAD-12 Build_ing Report 
Seneca Army Depot Activity 

~; " ., .· .. ~ .... ~ - --
a::"' cl! 

Radionuclide~ 
Peak ID Type Peak 

Confirmatory Peak if Peak Activity ,.. $ 
Upper Bound Peak 

Activity (Energy or . Energy Actlvlty(dpm/100 cm1
) 

. l,dentilied 
,. . 1 ., . Decay cries 

~' (dpm)"" FWHMj \>I P) (keV)" Euer~ (keY) : (dpm/lOO'ein) ', ' ' ' ' . ,,' ' ' ~ -,. 

:-.,.; :;· .. ,;, 

Pb-210 788 E +/. 6 keV 46.58 622 Uranium 933 

Pb-2 10 I I 7 E +/- 6 keV SI.S I 92 Uranium 139 
Pb-2 10 847 FWHM 43 ,72 669 Uranium 1003 
Pb-21 0 788 FWHM 46.58 622 Uranium 933 
U-235 185 FWHM 187,9 96.93 146 Actinium 219 
Pb-21 0 1420 E +/. 6 keV 43.96 11 21 Uran ium 168 1 
Pb-210 1250 E +/. 6 keV 46.76 987 Uranium 1480 
Pb-210 10 10 E +/. 6 keV 50.72 797 Uranium 1196 
U-235 81 E +/-6 keV 185.9 96.93 64 Actinium 96 
Pb-210 1250 FWHM 46.76 987 Uran ium 1480 
Pb-210 1720 E +/. 6 keV 43 .78 1358 Uranium 2037 
Pb-210 1450 E +/. 6 keV 46 .95 1145 Uranium 17 17 
Pb-210 1020 E +/. 6 keV 50,9 805 Uranium 1208 
Pb-210 1450 FWHM 46,95 1145 Uranium 1717 

~ 1Jpper ·-
Bound Analysis 

DCGLw u Exceeds 
Notes"' Surflclnl 

DCGL? 
No DCGL NA ' 

No DCGL NA 
No DCGL NA 
No DCGL NA 

145 y 

No DCGL NA 
No DCGL NA 
NoDCGL NA 

145 N 
No DCGL NA 
No DCGL NA 
NoDCGL NA 
No DCGL NA 
No DCGL NA 

With the exception ofU-235 activity, the conclusion is that this spectrum is representative of background with some elevated naturally occuning materials. There is the possibility that the localized U-235 concentration is slightly above the DCGLw , The maximum 
number of counts collected at il si ngle energy after background subtraction was 140 (3 .1 cpm). 

17 804-2-C-6,usf glass 36 Pb-2 10 561 E +/. 6 keV 51.14 443 Uranium 664 No DCGL NA 

60 minute count time 
24 Pb-210 775 E+/. 6 keV 50,96 6 12 Uranium 9 18 No DCGL NA 
24 Th-234 717 E +/. 6 keV 96,16 63,29 566 Uranium 849 152 y I 

24 U-235 68 E +1-6 keV 190 96.93 54 Actinium 81 145 N 

24 Th-234 717 FWHM 96.16 63-29 566 Uranium 849 152 y I 
16 Pb-2 10 404 E +l-6 keV 50.53 3 19 Uranium 478 No DCGL NA 
16 Th-234 708 E +/. 6 keV 97,16 63,29 559 Uranium 838 152 y I 

16 U-235 57 E +/. 6 keV 189,2 96,93 45 Actin ium 67 145 N 
16 Th-234 708 FWHM 97,16 63.29 559 Uranium 838 I 52 y 

Conclusion is that this spl.'.c trum is representative of background with some elevated naturally occurring materials, based on note 1. The maximum number of counts collected at a single energy afte r background su btraction was I 00 ( 1.7 cpm). 

18 804-Ja-C l.usf floortilew/ 24 Th-234 449 E +/-6 keV 94.65 63,29 354 Uranium 532 152 NA 

60 minute count 1ime 
concrete base 24 Th-234 449 FWHM 94,65 63,29 354 Uranium 532 I 52 NA 

16 Pu-239 901 E +/. 6 keV 16.87 711 Weapons PU 1067 41 NA 
16 U-233 1020 E +/. 6 keV 16.87 805 Uranium 1208 No DCGL NA 
16 U-238 451 E +/-6 keV 16 .87 356 Uranium 534 152 NA 

16 Am-241 103 E +l-6 keV 57.59 13.9 81 Weapons PU 122 40 NA 
16 Tl-208 515 E +/. 6 keV 70,07 277A 407 Thorium 6 10 No DCGL NA 

16 Th-234 562 E +/. 6 keV 95,65 63.29 444 Uranium 665 152 y 2 

16 Th-234 562 FWHM 95,65 63.29 444 Uranium 665 152 y 2 

Conclusion is that 1hi s sp<!ctn11n is reprt!sentati ve of background with some elevated naturally occurring materials, based on Note 2. The maximum number of counts co llected at a single enert:,,y after background subtraction was 200 (3.3 cpm). 
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Table 0-3 
Summary of Gamma Spectroscopy and Radionuclide Identification Results 

SEAD-12 Building Report 
Seneca Army Depot Activity 

~ · ·- • · Upper 
Peak I)) Type Peak "' .,., ··• · · , Upper ·Bound l'eak. Bound . 

Sample .. Sample Smoothing .Radiouuclfdes, . ,.., Coufiqnatory Peak•· Penk.Activlty '· , · 2 • u Analysis 
N b Spec!ra l•,lennme M t . 1 F t ;t Id lfi d Activity ,..,nf{gy or Energy E . ~(k 'Y) , 1!, · ,. 2 • ., Decay Serles , Activity (dpm/100 cm) DCGLw Exceeds N w 

um er n ena •ac or ,, .; ent ,e (dpm)., , F\VJIM),,.. (keV) ~ ne?y e ... n (dpmll,0~ -~,n) . ,, , . , "' ,1 Surficln l otes 
f' . I!! ' , n "- . · DCGL? 

22 804-5A-C5.usf cinder block 24 Ra-223 96 E +/- 6 keV 82.86 269.5 76 Actinium 114 No DCGL NA 

6ominutecounttimc 24 Th-228 3130 E+/-6keV 82.86 2471 Thorium 3706 NoDCGL NA 
24 Th-234 770 E +/- 6 keV 95.65 63.29 608 Uranium 912 I 52 Y I. 2. & 3 
24 Ra-223 96 FWHM 82.86 269.5 76 Actinium 114 No OCGL NA 

24 Th-228 3 130 FWHM 82.86 2471 Thorium 3706 No DCGL NA 
24 Th-234 770 FWHM 95.65 63.29 608 Uranium 912 152 Y I. 2. & 3 
16 Pb-210 847 E +/. 6 keV 52.36 669 Uranium 1003 No OCGL NA 
16 Th-234 1003 E +/. 6 keV 96.66 63.29 792 Uranium 1188 152 Y I. 2. & 3 
16 U-235 30 E +/- 6 keV 179.9 96.93 24 Actinium 36 145 N 
16 T h-22 8 4140 FWHM 83.62 3268 Thorium 4902 No DCGL NA 

Conclus ion is that thi s spi::ctru111 is representative of background with some elevated naturally occurring materials. based on Notes I. 2, and 3. The maximum number of counts collected at a single energy after background subtraction was 160 (2.7 cpm) . 

27 805-1-C-4.usf concrete 24 Pb-210 1200 E +/- 6 keV 44.02 947 Uranium 1421 No OCGL NA 

, • . . 24 Pb-210 1600 E +/. 6 kcV 44.02 1263 Uranium 1895 No DCGL NA 
-t) nunutc c: ount t11nc 

24 Th-228 376 E +/. 6 keV 79. 1 297 Thorium 445 No DCGL NA 
24 Th-234 559 E +/. 6 keV 95.9 1 63.29 441 Uranium 662 I 52 Y I & 2 

Conclusion is that this sp~ctrum is representative of background with some elevated naturally occunfog materials, based on Notes I and 2. The maximum number of counts collected at a single energy after background subtrac tion was 220 (4 .9 cpm). 

29 805- 1 -C6 .usf concrete 16 Th-228 4010 E +/- 6 keV 79.85 3166 Thorium 4748 No DCGL NA 

45 minute count time 16 Th-228 5410 E +/- 6 keV 80.36 4271 Thorium 6406 No OCGL NA 
16 Th-234 1350 E +/- 6 keV 94.65 63.29 1066 Uranium 1599 152 Y 2 

Conclusion is that 1his spectrum is representative of background with some elevated naturally occurring materials, based on Note 2. The maximum number of counts collected at a single energy after background subtraction was 210 (4.7 cpm). 

30 806-1-c I .usf wood over 36 Pu-239 91 E +/. 6 kcV 13.9 72 Weapons PU I 08 41 Y 4 

60 minute coun11i111e concretcfloor 36 U-233 103 E+/-6keV 13.9 8 1 NA 122 NoDCGL NA 
36 U-238 46 E +/. 6 keV 13.9 36 Uranium 54 152 N 
36 Pb-210 329 E+/- 6 keV 41.1 260 Uranium 390 No OCGL NA 
36 Pb-210 11 80 E+/-6keV 45.61 932 Uranium 1397 NoDCGL NA 
36 Pu-239 91 FWHM 13.9 72 Weapons PU 108 41 Y 4 
36 Pb-210 11 80 FWHM 45.61 932 Uranium 1397 No DCGL NA 

Conclusion is that this spectrnm is representative of background wi th some elevated naturally occurring materials. Pu-239 is a misidentification believed based on the lack of Am-241 which would exist in hiW1er activity given the age of the weapons material stored 
on base (see Note 4). The circa 60 keV peak associated will, Am-24 1 shows 68 dpm, this is associated with the Th-234, which has a 63 keV (3.5%) confinnation peak as well as 93 keV peak (4%). Further the indicated Pu-239 peak should show a Am-24 1 

activity of between 240 and 364 dpm, if they were real. The maximum number of counts collected at a single energy after background subtraction was 85 ( 1 .4 cpm). 

38 8 I 0- 1-c3.usf concrete 24 Th-228 4000 E +/- 6 keV 87.38 3 158 Thorium 4736 No DCGL NA 
• . . 24 Th-234 894 E +/- 6 keV 87.38 63.29 706 Uranium I 059 152 Y 2 

4
' minute count ume 24 Th-228 4000 FWHM 87.38 3 158 Thorium 4736 No DCG L NA 

24 Th-234 894 FWHM 87.38 63.29 706 Uranium 1059 152 Y 2 
16 Th-228 1450 E +/-6kcV 87. 13 1145 Thorium 1717 NoDCGL NA 
16 Th-234 325 E +/. 6 keV 87. 13 63.29 257 Uranium 385 152 Y 2 

Conclusion is th.it thi s specu um is repn.:scn1ati ve of background with some elevated naturally occurring materials. based on Note 2. The maximum number of counts collected at a single ener&'Y after background subtraction was 340 (7 .6 cpm}. 
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Sample 
Spectra Filename 

Sa mple Smoothing 
Number Moterial Factor 

49 8 I 5-l 5-c3.usf cinder block 24 

-lS minute count time 24 

16 

Table 0 -3 
Summary of Gamma Spectroscopy and Radionuclide Identification Results 

SEAD-12 Building Report 
Seneca Army Depot Activity 

.. 
:_l" ,~;.:;; " - t: •~·~ 1 • ~= , ' Peak ID'fype Peak "'· 

... 
lfpper Bound Peak 

Radionuclides 
1cuv1ty (Energy or Energy Confirm.'ltory Peak . Peak Activity S 

Activity (dpmll 00 cm1
) 

(dentified E nei'gy"(l~eV) . f (dpm/100 cm')•~ Decay erles 
(dpm) ~ FWHM)"' (keV)'' 

' '~I' J ~. ::, ~ ' . ' -~· :1/< 
~I •ii •t 

" 
~ 

Ac-228 470 FWHM 96.66 336 37 1 Thorium 557 
Pb-212 95 FWHM 242.9 78.67 75 Thorium 11 2 
Th-234 870 E +/- 6 keV 96.66 63.29 687 Uranium 1030 

Conclusion is Lhat thi s spccm1111 is repn:sentativc of background. based on Note 2. The maximum number of counts co llected at a single energy after background subtracti on was 90 (2 cpm). 

54 816-1 0-c4.usf wood 16 Th-234 839 E +/- 6 keV 9 1.64 63.29 662 Uranium 993 

75 mi nute cou nt time 16 U-235 4 E +/- 6 keV 191 96.93 3 Acti nium 5 
16 Th-234 839 FWHM 91.64 63.29 662 Uran ium 993 
16 Co-57 19 FWHM 126.3 136.5 15 NA 22 
~ Th-231 999 E +/-6 keV 24.04 85.27 789 Actinium I 183 
8 Pb-210 162 E+/-6 keV 49 .99 128 Uranium 192 
8 Th-234 8 12 E +/- 6 keV 90.89 63.29 64 1 Uranium 962 
8 Th-234 8 12 FWHM 90.89 63.29 64 1 Uranium 962 
8 Co-57 19 FWHM 126.5 136.5 15 NA 22 

The1c is significant potential that this spectru m is representative of background. based on Notes I, 2, and 3. The maximum number of counts collected at a single energy after background subtraction was 160 (2. 1 cpm}. 

54a 8 I 6- I 0-c4.usf wood 36 Pb-210 780 E +/- 6 keV 47.07 6 16 Uranium 924 
36 Pb-210 780 FWHM 47.07 6 16 Uranium 924 
24 Pb-210 580 E+/-6 keV 46.82 458 Uranium 687 
24 Pb-2 10 580 FWHM 46.82 458 Uranium 687 
16 Pb-210 635 E+/- 6 keV 46.76 501 Uranium 752 
16 Th-234 666 E +/- 6 keV 91.89 63.29 526 Uranium 789 
16 Pb-21 0 635 FWHM 46.76 501 Uranium 752 
16 Th-234 666 FWHM 91.89 63.29 526 Uranium 789 

Upper 
Bound 

DCGLw 
I/ Exce.-ds 

Analysis 

Notes"' 
Surficial 
DCGL? 

No DCGL NA 
No DCGL NA 

I 52 y 2 

I 52 y I. 2. & 3 
145 N 
I 52 y I. 2. & 3 

72600 N 
No DCGL NA 
No DCGL NA 

152 y I. 2. & 3 
I 52 y I. 2.& 3 

72600 N 

No DCGL NA I 
No DCGL NA I 
No DCGL NA I 
No DCGL NA I 
No DCGL NA I 

152 y I 

No DCGL NA I 
152 y I 

This is the previous spectrum ana lyzed using a more appropriate background. concrete. It was recognized that there was a significant amount of interference from the concrete walls and ceiling that were behind the wood panel being analyzed. This spectrnm is 
represen tative of background. based on Note I. The maximum number of counts collected at a single energy after background subtraction was 120 ( 1.6 cpm). 

56 8 I 6-3-C6.usf cinder block 36 Co-57 12 FWHM 120.5 136.5 9 NA 14 72600 N 

60 minute 1.:oun t time 16 Th-234 703 E+/-6keV 98.16 63.29 555 Uranium 832 152 y 

16 U-235 50 E+/- 6 keV 186.2 96.93 39 Actinium 59 145 N 
16 U-235 50 FWHM 186.2 96.93 39 Actinium 59 145 N 
8 Th-234 635 E+/- 6 keV 98.41 63 .29 501 Uranium 752 152 y 

8 U-2 35 54 E+/-6 keV 186.2 96.93 43 Actinium 64 145 N 
8 U-235 54 FWHM 186.2 96.93 43 Actinium 64 145 N 

This may be a potential positi ve U-238 a1.:t ivity ex.cccdance, altJ1ough this spectrum cou ld be representative of background as is indicated by the U238 to U-235 acti vi ty rat ios . The maximum number of counts collected at a single energy after backb'Tound 
subtraction was 160 (2.7 cpm). 

59 8l6-7-C9 .usf cinder block 24 Pu-239 391 E +/- 6 keV 19.31 309 Weapons PU 463 41 y 3 
60 minute 1.:ount timt: 16 Pu-239 266 E +/-6 keV 19.24 210 Weapons PU 3 I 5 41 y 3 

Conclusion is that this spectru m is represellla1 ive of background. based on note 3. The maximum number of counts collected at a single energy after background subtraction was 75 ( 1.3 cpm). Further the ID of Pu-239 is based on a I 9 keV peak that is only I count 
high after 60 111inu1es and there would also be Am-241 in the sample if weapons grade Pu was present. Therefore this isotope is either being mis-identified or is pan of the natural background for this sample. 
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Table 0 -3 
Summary of Gamma Spectroscopy and Radionuclide Identification Results 

SEAD-12 Building Report 
Seneca Army Depot Activity 

, ,u .• :;i •· ~ 11 ,1_: ·T· ,., \- Upper 
. ~, ~· '" .Peak )DType reok · ,; . · , , '' Upper Bound Peak Bound , . 

Somple S ectra Filenome Sample Smoollung Radiouucllucs A~iMty , (Energy or Energy Confirmatory Peak / Peak Activity , Deen Series · Activl1 (d m/100 cm2) DCGL " Exceeds Analysis 
Number P Mo terini Factor Identified c· . ·.,. HM).,., ' "., Energy' (kcV) (dpni/J. 00 cm')"' ·i., Y y ~' ,j, w S 11· . 1 Notes "' 

dpm) • FW (kc, 1 • ., •·' ~. ••. ur ICIO 
,, ' DCGL? 

60 8 16-8-C I .usf concrete 36 Pb-210 802 E +/- 6 keV 47.61 633 Uranium 950 No DCGL NA 

60 minule counlt imc Pb-2 10 16 1 E+l-6keV 51.93 127 Uranium 191 NoDCGL NA 
Pb-210 802 FWHM 47.6 1 633 Uranium 950 No DCGL NA 

24 Pb-21 0 472 E +/- 6 keV 40.62 373 Uranium 559 No DCGL NA 

Pb-2 10 I 130 E +/- 6 keV 47.25 892 Urani um 1338 No DCGL NA 

Th-234 643 E +/- 6 keV 94. 15 63.29 508 Uranium 761 152 Y I 
Pb-210 I 130 FWHM 47.25 892 Uranium 1338 No DCGL NA 

Th-234 643 FWHM 94.15 63.29 508 Uran ium 76 1 I 52 Y I 
16 Pb-2 10 542 E +/- 6 keV 40.74 428 Uranium 642 No DCGL NA 

Pb-2 10 1500 E +/- 6 keV 47.07 11 84 Uranium I 776 No DCGL NA 

Th-234 620 E +/- 6 keV 94.9 63.29 489 Uranium 734 152 Y I 

Pb-210 1500 FWHM 47.07 I 184 Uranium 1776 No DCGL NA 

Th-234 620 FWHM 94.9 63.29 489 Uranium 734 I 52 Y I 

Conclusion is that 1his spectrum is representat ive of backbrround. based on Note I. The maximum number of counts collected at a single energy after background subtraction was 65 ( 1.1 cpm). 

65 8 I 9-l l -c24.us f cinder b lock 16 Th-234 495 E +/- 6 keV 98.4 1 63.29 39 I Uranium 586 I 52 Y I & 3 

60 minute count time 16 Bi-2 11 298 E +/. 6 keV 356.2 74.39 23 5 Ac tinium 353 No DCGL NA 
16 Pb-214 104 E+l- 6keV 356.2 78.67 82 Uranium 123 No DCGL NA 

16 Co-57 48 FWHM 126.8 136.5 38 NA 57 72600 N 
8 Pu-239 252 E +/- 6 keV 19.54 I 99 Weapons PU 298 41 Y 4 

S T l-208 508 E +/- 6 keV 75.59 277 .4 40 1 Thorium 602 No DCGL NA 

8 Bi-2 11 339 E +/- 6 keV 355.2 74.39 268 Actin ium 40 I No DCGL NA 

8 Pb-2 14 11 8 E +/-6 keV 355 .2 78.67 93 Uranium 140 NoDCGL NA 

8 Tl-208 508 FWHM 75.59 277.4 40 1 Thorium 602 No DCGL NA 

8 Co-57 67 FWHM 127 136.5 53 NA 79 72600 N 

Conclusion is that this spectrum is rep resentative of background, based on Notes I , 3, & 4. The maximum number of counts collected at a single energy after background subtraction was 325 (5.4 cpm). Fmthcr the Pu-239 identifica tion is inconect as it 1~ not 
associ;ned wi th any Am-24 1 as is ex pec!ed wi th the age of the Pu and it is not identified in the FWHM IDs. 

67 819_ 12_c
2

S. usf cinder block 36 Ra-226 4550 FWHM I 92.7 351.9 3592 Uranium 5388 121 0 Y 
36 U-235 277 FWHM 192.7 96.93 219 Actinium 328 145 Y 

60 minute cou nt time 24 Ra-226 850 E +/- 6 keV I 9 I 35 1.9 67 I Uranium 1006 121 0 N 
24 Bi-2 11 454 E +/- 6 keV 353.7 74.39 358 Actinium 538 No DCGL NA 

24 Pb-214 158 E+/- 6keV 353.7 78.67 125 Uranium 187 NoDCGL NA 

24 Bi-211 454 FWHM 353 .7 74.39 358 Act inium 538 No DCGL NA 

24 Pb-21 4 158 FWHM 353.7 78.67 125 Uranium 187 No DCGL NA 

16 Ra-226 754 E +/- 6 keV 190.2 351 .9 595 Uranium 893 121 0 N 

16 U-235 46 E +/- 6 keV 190.2 96.93 36 Ac tinium 54 145 N 
16 Bi-2 11 428 E +/- 6 keV 354.2 74.39 338 Actinium 507 No DCGL NA 

16 Pb-21 4 149 E +/- 6 keV 354 .2 78.67 11 8 Uranium I 76 No DCGL NA 

16 Bi-211 428 FWHM 354.2 74.39 338 Actinium 507 No DCG L NA 
16 Pb-214 149 FWHM 354.2 78.67 11 8 Uranium 176 No DCGL NA 

Conc lusion is that this specm1111 is represen lati ve o f backgroun d. except as discussed in the balance of lhis entry. Also. it would appear that there may be an elevated level ofRa-226 at this location. Based on the resu lts using the various methods and smoothing 

factors it is high ly dobut lid 1ha1 the ac ti vity is above the DCGLw. However. a1 leas1 a significant fraction oftl1e ac tivity would be associated witl, U-235 since the U-235 progeny are also showing up with va riability above the background. This indicates that the 

variability of 1hc U-235 concnentration may resu lt in it be ing above background.although it is not above the DCGLw. U-235 produces this peak about 50% of the time and Ra-226 about 4%. The maximum number of coun ts collec ted at a si ngle enerb'Y after 

backgrou nd subtrac tion was 230 (3.3 cpm). 
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Sample 
Spectra Filename Sample Smoothing 

Number Material Factor 

69 8 19-12d-c27.usf cinder block 36 

60 mintJtt: count time 
16 

8 
8 

8 
8 
8 
8 

Table 0-3 
Summary of Gamma Spectroscopy and Radionuclide Identification ResQlts 

SEAD-12 Building Report 
Seneca Army Depot Activity 

. ... 
Peak ID Type Pcnk ~t Upper Bound Peak 

Radlonuclides Activity (Energy or E . Confirmatory Peak Peak Activity 
Decay ~cries Actlvity(dpm/100 cm') 

Identified 
ncrgy , 1 , • 2 di 

(dpm)" ,FWHM)"' (keV) !I ', ''. Energy (keV) (dpm/(00 cm) · ,, 
; 

' ·f· 
' 

Co-57 32 FWHM 120.2 136.5 25 NA 38 
Th-228 2750 E +/. 6 keV 80.6 1 2171 Thorium 3256 
Th-231 460 E +/-6 keV 21.76 85.27 363 Aclinium 545 
Ra-223 90 E+/-6 keV 80.86 269.5 7 1 Actinium l07 

Th-228 2950 E+/- 6 keV 80.86 2329 Thorium 3493 
Th-234 13 30 E+/-6keV 94.15 63.29 1050 Uranium 1575 
Ac-228 846 FWHM 94. 15 336 668 Thorium 1002 
Th-234 1330 FWHM 94. 15 63.29 1050 Uranium I 575 

Conclusion is tha1 th is spectru m is representat ivt: of background. based on Note 2. The maximum number of counts collected at a single energy after background subtract ion was 300 (5 cpm). 

70 8 19-1-cl.usf 
ceramic block 

36 Pb-210 282 E+/-6 keV 50.84 223 Uranium 334 

➔ 5 minute count time 36 Th-228 1590 E +/- 6 keV 89. 13 1255 Tho1ium 1883 
24 Pu-239 3070 E +/. 6 kcV 19.31 2423 Weapons PU 3635 
24 Pb-210 403 E +/- 6 keV 51.39 3 I 8 Uranium 477 
24 Am-24 1 72 E +/. 6 keV 56.38 13.9 57 Weapons PU 85 
24 Am-241 76 E+/. 6 keV 59.11 13.9 60 Weapons PU 90 
24 Th-228 1720 E +/. 6 keV 87.63 I 358 Thorium 2037 
24 Th-234 385 E +/. 6 keV 87.63 63.29 304 Uranium 456 
16 Pu-239 3500 E +/- 6 keV I 9.39 2763 Weapons PU 4144 
16 Pb-210 479 E +/. 6 keV 51.33 378 Uranium 567 
16 Am-241 73 E +/. 6 keV 56. 13 13.9 58 Weapons PU 86 
16 Am-241 43 E +/. 6 keV 59.05 13.9 34 Weapons PU 51 
16 Th-228 1840 E+/-6 keV 88.38 1453 Thorium 21 79 
16 Th -234 411 E +/. 6 keV 88.38 63.29 324 Uranium 487 

l.fpper 
Bound 

DCGLw " Exceeds 
Analysis 

Notes'" 
Surficial 
DCGL? 

72600 N 
No DCGL NA 
No DCGL NA 
No DCGL NA 

No DCGL NA 

I 52 y 2 

No DCGL NA 

I 52 y 2 

No DCGL NA 

No DCGL NA 
41 y 4 

No DCGL NA 
40 y 4 

40 y 4 

NoDCGL NA 

I 52 y I 

41 y 4 

No DCGL NA 
40 y 4 
40 y 4 

No DCGL NA 
152 y I 

Conclusion is that this ~pL:<.: trum is representative of background with some elevated naturally occu1ring materials, based on Notes I and 4. Since the Th-234 and Pb-210 activities above background are consistent the circa 50 keV peak is more likely to be related to 
the Pb-210. than the Am-24 I . Even if the Am-241 were present a sign ificant po11ion of the activity in this peak wou ld still be related 10 the Pb-2 IO and the Am-241 would probably be we ll below \he DCGLw. A comparison of the Am-241 activity indicates that it is 
less than the DC'GLcmc, fui1 l1t:r the alpha and beta survey results are not indicative of contamination at this location. Also the Pu-239 and Am-241 are misidentified based on the actual peak energies seen fo r Pu-239 ( 19.3 instead of 13.9) and the ratio of Pu-239 to 
Am- 24 1 is incmTc<.:t fo r weapons material of this age. The maximum number of counts collected at a single energy after background subtraction was 62 ( 1.4 cpm). 

71 8 \9-l-c2. usf concrete 36 Pb-21 0 1620 E+/- 6 keV 51.93 1279 Uranium 1918 No DCGL NA 

60 minute count [ime 24 Pb-210 1930 E +/. 6 keV 52 1524 Uranium 2285 NoDCGL NA 

16 Pb-210 233 E +/. 6 keV 47.92 , 184 Uranium 276 No DCGL NA 

16 Pb-210 1570 E+/-6keV 52.3 1239 Uranium 1859 No DCGL NA 

16 Am-24 1 I 88 E+/. 6 keV 57.11 13.9 148 Weapons PU 223 40 y 1 &4 

16 Tl-208 177 E+/-6 keV 70.83 277.4 140 Thorium 210 NoDCGL NA 

Conclusion is that this spr.:i.:trum is represe111ati ve of background with some elevated naturally occurring materials. based on Notes I and 4. Since the Th-234 and Pb-2 l O activities above background are consistent. 1he circa 50 keV peak is more likely to be related to 
the Pb-210, than the Am-24 1. Even if the Am-241 were present a si1=,ri1ificant po11ion of the activity in this peak wou ld still be related to the Po-210 and the Am-241 would probably be well below the DCGLw. The maximum number of counts collected at a single 
energy after background sublraction was 300 (5 cpm). 

78 8 19--1-c S. usf cinder block 16 Pb-210 352 E +/. 6 keV 48.28 278 Uranium 417 No DCGL NA 

60 minute cou nt lime 16 Ac-228 190 FWHM 95.91 336 150 Thorium 225 No DCGL NA 

8 Pb-210 435 E+/. 6 keV 48.41 343 Urani um 515 No DCGL NA 

8 Th-234 395 E +/- 6 keV 95.91 63.29 3 12 Uranium 468 152 y I 

8 U-235 74 E +/- 6 keV 179.9 96.93 58 Actinium 88 145 N 

Conclusion is th at this spectrum is representative of background. based on Note I. The maximum number of counts collected at a single energy after background subtraction was 260 (4.3 cpm). 
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Sample 
Spcctr:1 Filename 

Sample Smoothing 
Number Material Factor 

80 8 I 9-5-c 11.usf wood pan1.:I 36 

45 minute: 1.:011111 time: 
uvl: r cinder 24 
block wa ll 16 

16 

16 
16 
16 
I 6 

Table 0 -3 
Summary of Gamma Spectroscopy and Radionuclide Identification Results 

SEAD-12 Building Report 
Seneca Army Depot Activity 

·-
Peak JD Type Peak PeakAcUvlty 

Upper Bound Peak 
Radionuclides ,, Acilv(ty ~- (Energy o}" Energy ConOrmatocy Pe•!!< :Decay Serles '" AcU~ity (dpm/100 cm2

) 
Jdentllied (dpm)., , FWHM) bl (keV)" 

Energy (keV) (dpm/100 cm2)/!' ., 
I 

,/ . 
U-235 63 FWHM 183.9 96.93 50 Actinium 75 

U-235 I 18 FWHM 181.2 96.93 93 Actinium 140 

Pb-21 0 742 E +/. 6 keV 46.15 586 Uranium 879 

Th-228 2320 E +/. 6 keV 79.6 I 83 1 Thorium 2747 
Th-234 1010 E+l- 6 keV 92 .14 63.29 797 Uranium 1196 
U-235 79 E +/. 6 keV 182.2 96.93 62 Actinium 94 
Pb-210 742 FWHM 46. I 5 586 Uranium 879 
Th-234 1010 FWHM 92. 14 63.29 797 Uranium 1196 

Conc lus ion is that this spectrum is representative of background. based on Note I. The maximum number of counts co llec ted at a single energy after backbrround subtraction was 240 (5.3 cprn). 

8 I 819-5-c 12.usf wood panel 24 Th-234 691 E +/. 6 keV 98.41 63.29 545 Uranium 818 

45 minute count time 
over cin der 24 Tl-208 1470 FWHM 72.33 277.4 I 160 Thorium 1741 
block wall 24 Ac-228 438 FWHM 98.41 336 346 Thorium 5 19 

16 Pb-210 877 E+/-6 keV 46.95 692 Uranium 1038 
16 Th-234 882 E +/- 6 keV 97.41 63.29 696 Uranium 1044 

16 Pb-210 877 FWHM 46.95 692 Uranium 1038 
16 T l-208 1760 FWHM 71.58 277.4 1389 Thorium 2084 
16 Ac-228 560 FWHM 97.4 1 336 442 Thorium 663 

Conclusion is that lhis spectrum is 1cpresentatiw of background. based on Note I. The maximum number of counts collected at a single energy after background subtraction was 250 (5.6 cpm). 

82 8 19-5-cl3.usf wood panel 24 Co-57 23 FWHM 122.2 136.5 18 NA 27 

45 minute count time 
over cinder 24 Ra-226 1580 FWHM 188.4 351.9 1247 Uranium I 871 
block wall 24 U-235 96 FWHM 188.4 96.93 76 Actinium 114 

16 Co-57 33 FWHM 122.2 136.5 26 NA 39 
16 Ra-226 9 12 FWHM 187.2 351.9 720 Uranium 1080 
16 U-235 55 FWHM 187.2 96.93 43 Acti nium 65 

i'. ocGLw" 

145 

145 

No DCGL 
No DCGL 

152 
145 

No DCGL 
I 52 

152 
No DCGL 
No DCGL 
No DCGL 

152 

No DCGL 
No DCGL 
No DCGL 

72600 
1210 
145 

72600 
121 0 
145 

Conclusion is that this spectrum is representa tivi: of background with the possible exception ofRa-226. based on Note 5. The maximum number of counts collected at a single energy after background subtraction was 270 (6 cpm). 
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Upper 
Bound Analysis 
Exceeds 
SurOcial Notes 

111 

DCCL? 
N 
N 

NA 
NA 
y I 
N 

NA 
y I 

y I 
NA 
NA 
NA 
y I 

NA 
NA 
NA 

N 
y 5 
N 
N 
N 
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Somple Sample Smoothing 
Number 

Spectra Filename 
Material Factor 

83 8 I 9-5-c 14 .usf wood panel 36 

➔ 5 minult.: count time 
over cinder 36 
block wa ll 24 

24 

16 

16 
16 

16 

16 
36 

36 
36 

36 
36 

36 

36 

36 

36 
36 

36 
36 

36 

36 

Table 0-3 
Summary of Gamma Spectroscopy and Radionuclide Identification Results 

SEAD-12 Building Report 
Seneca Army Depot Activity 

:I(' ,~i".: 

" ~ 
Radionuclides 

Peak ID Type Peak 
Cqnfirmatory Pet1k Peak Activity 

Upper Bound Peak 

Identified 
Aclivlty (Energy or Energy 

Energy (ke V) (dpm/100 cm2
) II/ , 

Decay Serles Activity (dpm/100 cm') , 
(dpm)" FWHM)., (keV)'' 

,, . 
.. . 

Pb-210 86 1 E +/. 6 keV 47. 13 680 Uranium 1020 
Pb-210 861 FWHM 47 .13 680 Uranium 1020 
Pb-210 11 00 E +/. 6 keV 47.07 868 Uranium 1303 
Pb-21 0 I JOO FWHM 47.07 868 Uranium 1303 
Pu-239 3 11 0 E +/. 6 keV I 9.47 2455 Weapons PU 3683 
Pb-210 725 E+/-6keV 47.0 1 572 Uranium 858 
Pb-210 725 FWHM 47.0 1 572 Ur.:mium 858 
Ra-226 546 FWHM 183.7 351.9 43 1 Uranium 647 
U-2 35 33 FWHM 183.7 96.93 26 Actinium 39 

Th-228 146 E +/-6 keV 84.87 I I 5 Thorium 173 
Ac-228 8 E +/. 6 keV 91.89 336 6 Thorium 9 
Ac-228 3 I E +/. 6 keV 96.66 336 24 Thorium 37 
Ra-226 1490 E +/-6 keV 182.7 351.9 1176 Uranium 1764 
U-235 9 1 E +/. 6 keV 182.7 96.93 72 Actinium 108 
Bi-2 11 178 E +/. 6 keV 354 74.39 141 Actinium 2 11 
Pb-214 62 E +/. 6 keV 354 78.67 49 Uranium 73 
Th-228 146 FWHM 84.87 I 15 Thorium 173 
Th-234 12 FWHM 9 1.89 63.29 9 Uranium 14 
Ac-228 3 I FWHM 96.66 336 24 Thorium 37 
Ra-226 1490 FWH M 182.7 351.9 1176 Uranium 1764 
U-235 9 1 FWH M I 82.7 96.93 72 Actinium 108 
Bi-21 1 178 FWHM 354 74.39 141 Actinium 2 11 
Pb-214 62 FWHM 354 78.67 49 Uranium 73 

DCGLw " 

No DCGL 

No DCGL 

No DCGL 

NoDCGL 
41 

No DCG L 
No DCGL 

1210 
145 

No DCGL 
No DCGL 

No DCGL 
12 10 
145 

No DCGL 

NoDCGL 

No DCGL 
I 52 

No DCGL 

12 10 
145 

No DCGL 

NoDCGL 

Conc lusion is 1hat this spectrum is representati ve of background, based on Notes 4 & 5, with the possib le exception ofRa-226. The maximum number of counts collected at a single energy after background subtraction was 200 (4.4 cpm). 

86 819-7-c l 7.usf cinder b lock 24 Pb-21 0 1020 E+/. 6 keV 40.56 805 Uranium 1208 No DCGL 

45 minute count time 
24 Th-234 957 E +/. 6 kcV 94.15 63.29 755 Uranium 1133 152 
24 Ac-228 607 FWHM 94. 15 336 479 Thorium 719 No DCGL 
24 Th-234 957 FWHM 94.15 63 .29 755 Uranium 11 33 152 
16 Pb-210 1250 E +/. 6 keV 40.62 987 Uranium 1480 No DCGL 
16 Th-228 3680 E +/. 6 keV 79. 1 2905 Thorium 4358 No DCGL 
16 Th-234 1270 E+/. 6 keV 94.4 63.29 1003 Uranium I 504 152 

16 Ac-228 803 FWHM 94.4 336 634 Thorium 95 I No DCGL 
16 Th-234 1270 FWHM 94.4 63.29 1003 Uranium 1504 152 

Conclusion i~ tha t this sp1:ct1 uni is represent~tivc: of background . based on Notes I. 2. and 3. The maximum number of counts co llected at a single energy after back17ound subtraction was 310 (6.9 cpm). 

88 8 19-8-c 19 .ns f cinder block 36 Pb-210 JOI E +/. 6 keV 47.49 80 Uranium 120 No DCGL 

➔ 5 minute count lime 
24 Pb-2 t 0 165 E +/. 6 keV 47.68 130 Uranium 195 No DCGL 

16 Pb-2 10 221 E+/-6 keV 47.68 174 Uranium 262 No DCGL 
16 Th -228 2820 E+/- 6keV 83.87 2226 Thorium 3339 No DCGL 

16 Th-234 18 I E +/. 6 keV 97.4 1 63.29 143 Uranium 214 I 52 

16 Ra-223 86 FWHM 83.87 269.5 68 Actini um 102 No DCGL 

16 Th-228 2820 FWHM 83.87 2226 Thorium 3339 No DCGL 

16 Ac-228 11 5 FWHM 97.41 336 9 1 Thorium 136 No DCGL 

Conclusion is that this spc:ctrum is representative of background, based on Notes 2 and 3. The maximum number of counts collected at a single energy after background subtraction was 245 (5.4 cpm). 
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Upper 
Bound Analysis 

Exceeds 
Notes"' 

Surficio.I 
DCGL? 

NA 
NA 
NA 
NA 
y 4 

NA 
NA 
N 
N 

NA 

NA 
NA 
y 5 
N 

NA 
NA 
NA 
N 

NA 
y 5 
N 

NA 
NA 

NA 
y I. 2, & 3 

NA 
y 1. 2, & 3 

NA 
NA 
y I, 2, & 3 

NA 
y I. 2,& 3 

NA 
NA 
NA 
NA 
y 2&3 

NA 
NA 
NA 
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Snmple 

Spectra Filename 
Sample Smoothing 

Number Mnterial ·Factor 

92 823 -1-c I .usf cinder block 8 
-I S minut~ count time 8 

Table 0-3 
Summary of Gamma Spectroscopy and Radionuclide Identification Results 

SEAD-12 Building Report 
Seneca Army Depot Activity 

,~' 
' 

".J,: ~·+· 

Peak ID Type Peai_ ·., '" Upper Bound Peak 
Raclionuclides Activity (Energy or Ener Y · Conflrmato11• Peak .,, Peak Activity Decay ,Series Activity (dpm/100 cm2

) 
Identified 

(dpm)" FWHM)bl (keV~., lj:oergy (keV) (dpm/100 cm2
)., ., 

Iii 

Pu-239 1630 E +/- 6 keV 19.24 1287 Weapons PU 1930 
Pb-210 700 E +/- 6 keV 52.12 553 Uranium 829 

... 
Upper 
Bound 

Ana lysis 
DCGLw" Exceeds 

Surficial 
Notes"' 

DCGL? 
4 1 y -I 

No DC"GL NA 

Conclu sion is that this spettrum is representative of background. based on Note 4. The maximum number of counts collected at a single energy after background subtraction was 220 (4.9 cpm). Fu11her th e identification of Pu-239 is deemed incon-ect based on tht: 
acu tal energy of the peak ( 19.24 keV) and that Am-241 was not specifica lly identified at 1his location. 

98 Materia l Sample 819- material 36 Pb-210 337 E +/. 6 keV 42.69 266 Uranium 399 No DCGL NA 
12D-c25 Alpha high 36 Pb-210 I 59 E +/- 6 keV 45 126 Uranium 188 No DCGL NA 

::.pot.usf 36 Th-234 508 E +/- 6 keV 93.\ 5 63.29 40 1 Uranium 602 I 52 y I 
25 minutl' count time 36 Th-234 508 FWHM 93.\ 5 63.29 401 Uranium 602 152 y I 

Conclusion is that 1hi s spcctrum is maybe rcprc:sentativt: of background. based on Nott: I. The maximum number of counts collected at a single energy after background subtraction was 30 ( 1.2 cpm). 

102 Material Sample material 36 Pb-210 60 1 E +/- 6 keV 42.87 474 Uranium 712 No DCG L NA 
BKGD-C"B l .us f 36 Pb-2 10 358 E +/- 6 keV 5 1.2 283 Uranium 424 No DCGL NA 

90 minutc cou nt time 
24 Pb-2 10 135 E +/-6keV 43.23 107 Uranium 160 No DCGL NA 

24 Pb-210 602 E +/- 6 keV 50.78 475 Uranium 713 No DCGL NA 

24 Am-24 1 I 15 E +/- 6 keV 57.84 13.9 91 Weapons PU I 36 40 y 6 

24 Th-234 2% E +/-6 keV 95.65 63.29 234 Uranium 350 I 52 y I 

16 Pu-239 607 E +/- 6 keV 16.42 479 Weapons PU 719 41 y 

16 U-238 304 E +/. 6 keV 16.-12 240 Uranium 360 I 52 y I 

16 Pb-210 210 E +/- 6 keV 43.36 166 Uranium 249 No DCGL NA 
16 Pb-210 326 E +/. 6 keV 50.6 257 Uranium 386 NoDCGL NA 

16 Am-241 136 E +/- 6 keV 57.71 13.9 107 Weapons PU 16 1 40 y 6 

This is a background material sample that was taken for Jab ana lys is to build a co1Telation dataset between the lab Ge detector and the Nat based FIDLER used with the URSA in-s itu. The Pu-239 and Am-24 1 ident ification appear to be mis identifications based on 
Notes -4 and 6. The U-238 identification appears to be pa11 of the ambient background based on Note I. The maximum number of counts collected at a single enerb'Y after background subtraction was 75 (0.8 cpm). 

:i tlpm = disintegrations per minute. 

" ID T ype = Identifica tion type. The energy-based identification compares known and observed gamma energy peaks w ithin a given resolution (in this analys is +/- 6 keV). The full-w idth half-maximum (FWHM) 

identification app lies the additional criteria that the FWHM mus t be less than 10% fo r the primary peak and 20% for the confimiatory peak before the observed peaks are compared to the known peaks. 

' keV = kiloelectron volts. 

"· dpm/1 00cm' = disi111egrations per minute per I 00 square centimeters 

' The upper bound peak activity is a conservative es timate of the surficial activity for the identified radionuclide based on the energy peak activity detem1ined by the analysis software plus 50 percent. 

1 
DCGLw = Derived Concentration G uideline Limit; from Table 4. 1 in the text. 

• NA = 1101 applicable. 

" Please refe r to Section 0 .7 in the Append ix O text for the analys is no tes. 
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APPENDIX P 

Building Diagrams for Class I and Class II Survey Units 

Building_ 803 Building_ 809 

• Room I • Room I Building_ 8 I 6 

• Room 2 • Room 2 

• Room 3 Building_ 8 I 2 • Room 3 

• Room -I • Room 32 • Room -I 

• Room 5 • Room 5 

• Room 6 • Room 7 

• Room 7 Building_ 8 I 5 • Room 8 
• Room I • Room 9 

Building_ 80-1 • Room 2 • Room 10 
• Room I • Room 3 • Room ! I 

• Room 2 • Room -I • Room /2 
• Room 3 • Room 5 • Room I 3 
• Room -I • Room 6 

• Room5 • Room 7 Building_ 8 I 9 

• Room6 • Room 8 • Room I 
• Room 9 • Room 2 

Building_ 805 • Room 10 • Room -I 

• Room I • Room I I • Room 5 
• Room 12 • Room 6 A & B 

Building_ 806 • Room 13 • Room 7 
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BEYC>(D CLASS T\.10 SURVEY UNIT. 

44 46 
-1 ,- INTE~ HORIZONTAL SURFACES ABOVE 2M. 

In X In GRIDS IP% c□YERAuE 

45 47 
COLIM'.i <SUSPENDED AND NONSUSPEENDED> 
UPPER 'w'ALLS (ABOVE 2M ABOVE FLOOR 
SlJRFl>U) 
ROOFS 
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METERS 0 1 2 
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35 34 <APPROX, SCALE FT.> 

~ ~---38 
NDTE(S): PAASONa _,.,Na IICIIINCa, tNC. ---

I 
BLACK I. VEACH CONSUL TING ENGINEERS ll..ton~ T!n.L 

PLAN I. ELEVATIONS DRA\JING NO. Y2-359, SENECA ARMY DEPOT ACTIVITY 
BrnG llllH DAlt:• MY 2, 1955. 

lLQQB VOlTilAno. L AIR CONDITIONING SYST01 
DRA'w'DIG tfJ. 2-4-71, PR-4-71, DA TE• OCT. 21, l 97L 
BLACK I. VEACH CONSUL TIHG ENGINEERS p: ,., . ...--carr:a&. ama:l:IIN I°'",) ~om 
R£VISDI R£CORD w'ffilc: AS-BUILT JUNE 2, 1958. 

BUILDING 810 DRA 'w'Dli tfJ. Y2-625. 

~ 
GALStJf I. GALSON CONSUL TING ENGINEERS, ROOM 810-1 
f1.IQ PlAN MECHANICAL, DRAIJING NO. 26-88, FLOOR SHEET NO. 5 IT 6, PR. NCl 35-86, 

0c DATt:• MY 12, 1988. ,..,._ . 1 " 00.-•- f• .. .,.., 
L _______ _ ________ _j 
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NOTE<S): 
Bl.ACX L VEACH CONSUL T:NG D«iINEERS 
PLAN L ELEVATIONS DRA\!ING NO. Y2-359, 

BUXi 810 1 DATE• MAY 2, 1955. 
CEWHG VENTILATION L AIR CONDITIONING SYSTD1 

DRA'JING NO. 24-71, PR4-71, DAID OCT. 21, 197L 
BLACK L VEACH CONSUL TING ENGINEERS 
REVISION RECORD 'JORI( AS-BUil T .JU£ 2, 1958. 
DRA'JING NO. Y2-625. 
GAL SUN L GALSON CON:.UL TING ENGINEERS, 
FLOOR Pt.AN MECHANICAL, llRA',/ING NCI. 26-88, 
SHEET NO. 5 Dr 6, PR. Nil 35-86, 
DATE, MAY 12, 1988. 
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~-w 
PARSONS~■cmNCa.lNC. 

EiJDifn1IO..UT TTTU 

SENECA ARMY DEPOT ACTIVITY 

IIIL''-~ ---- ,~~-(I-
BUILDING 810 
ROOM 810-1 

CEIIJNG 
...,.... r · r .. .. .,,_ ll,la<SIDGO 





L _______ _ 

'A 
I 

17 0 
IB 

-----------4------,' 

5 

8 

15 

E 

I 
F 

'----------+-----I 

9 

6 

16 
IC 
I 

'---------+------4' D 

7 

10 

G 
14 I 

,___ _____ ___,.i __ ___JI H 

18 

4 

'A 
I 

3 
IB 

I I 

:c 
I 

ID 
I 

I I 

IE 
I 
iF 

r I 

1G 
I 2 

:H 

11 

13 

BUlG 812 32 

21 

- -------7 

a.,~ IW IPJ1 
2n X 2n GRID$, 5QX CDVERAGE: 

fUDt 
IJAU. SURF AC£S BELIJ\I 21'1 
ACco:s POIHTS TD A DIST .VCE Of' 2r, BEYOND 0..ASS T'w□ 
SURVCYL9CIT. 

19 

20 

N□TE<S): 

INTER!DR ~T AL SURf' ACES ABOVE 2r1. 

tn x ro GHim tQX CDVERAGE 

caLlNG <SUSPENDED AND "'1NSUSPENDED> 
l.f>PER IJAU..S <ABOVE 2r, ABOVE FLOOR SURf"ACD 
ROCFS 

23 

22 

21 

FEET 0 3 6 

~o 2 

4' 8' 12' 

<APPROX. SCALE FTJ 

~PARSCMI 
BUILDING INF□RHA TI□N REITRENCED FROM RECORD 
DRAIJING Of 'w'□RK-AS-BUll..T SEP. 5, 1958, 
DRAI'w'NG NO. Y2-632.2, AIU! DRA'w'ING FROM 
HAO<NIGHT-f"UUGNI-FRAt«:ll.A ARCHITECTS 
ROBINSON &, 'w'□ESE INC. CONSUL TING ENCillEERS. 
SHEET NO. Pl (-4 Of' 7>, DRA'w'ING l«l 15-82, 

PAA90NS ■NGINaaR- ISCIIINCa, INC. 

FEB. 12, 1982. 
CFflCE IT FACILITES ENGDU:R 
AIR CONDITIONING &, DETAilS DRA'w'ING JIO. 15.82 
SHEET NO. HVAC-2 <7 Of' 7>, PR l«l 50-21, 
DATE FEB. 12, 1982. 
□rFTCE [Jf' FACILITES ENG!i££R 
SHEET TITLE CHANG£ □ROCR 13, PR. NO. 50-81 
DRAIJING NO. 15-82, DATE FEB. 17, 1983. 

Cl..lDIT/"11..CCJ Till.( 

SENECA ARMY DEPOT ACTIVITY 

BUILDING 812 
ROOM 812- 32 

r cc..-,_ r.. 
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NORTH VAL L 

0 0 

@ @ 
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..J ,., 
<t @ l> :, 
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.... ~ 

V, @ ,: 
w l> :, r 

FLOOR r 

0 0 

0 
77\11'1 Hln□S 

::: 

< 

7' 

NOTE: : 

N 

N □ TECS): 
BU!LD[NG [NFORMAT[ON REFERENCED FROM 
OFFICE OF POST THE ENGINEER 
DRA\J[NG NO. 14-76, JULY 19, 1976. 
H[BBARD-ENG!NEERS DRA\o/[NG NO. 20 - 80, 
SHEET NO. 1-10, DATE 5/16/80. 

CLASS TV□ ROOM 
2r1 x 2r1 GRIDS . 50% COVERAGE 
• FLOOR 

• VALL SURFACES BEL □V 2 METERS 

• ACCESS POI N TS TO A DISTANCE or 2M BE YOND CL ASS 
TV□ SURVEY UNI T. 

• INTERIOR HORIZONTAL SURFACES ABOVE 2M. 

lr-1 x lr-1 GRIDS 10% COVERAGE 
• CEILING (SUSPENDED AND NONSUSP[NDEDl 

• UPPER VALLS (A BOVE 2M ABOVE FLOOR SURF AC[) 

• ROOFS 

□ DOORVAY 
<IF DOOR PRESENT, CLOSE AND TREAT AS VAL L) 

0 FEET 
METERS O 

4 ' 

3 

8' 

( APPRO X. SCALE FT.) 

~PARSONS 

6 

2 

12' 

PARSONS ENGINEERING SCIENCE, INC, 

SENECA ARMY DEPOT ACTIVITY 

ROBSON &. \o/OESE INC. CONSUL TING ENGINEERS 
DRA\o/[NG NO. M/E- 1, SHEET NO. 1 OF 4 , 

;p• Jeg -.o 
!NVtRONIUNTAL !:HCIN!:!:RJNC 730047-01001 

DATE AUG. 6, 1986. 

ALL DOORS ARE 2M H[GH 

A3 NOTED 

BUILDING 815 
ROOM 815 - 1 

AUGUST 2001 
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NOTE (S) : 
BUILD ING INFORMATiON REFERENCED FROM 
OFFICE OF POST THE ENGINEER 
DRA\JING NO. 14-76, JULY 19, 1976. 
HIBBARD-ENGINEERS DRA\JING NO. 20-80, 
SHEET NO. 1-10. DA TE 5/16/80. 

@IT 

CL ASS T\./0 ROOM 
2M x 2M GR[QS . 50% COVERAGE 
• FLOOR 

• 'J AL L SURFACES BEL O\/ 2 .~( TERS 

• ACCESS POINTS TO A DIST ANC E or 2"' BEYOND CL ASS 
i \/O SURVEY UNI T. 

• INTERIOR HORIZONTAL SURFACES ABOVE 2"'· 

lr-1 x ln GRIDS 10% COVERAGE 
• CE ILI NG (SUS PENDE D AND NONSUSPE NDEDl 

• UPPER \/ALLS (ABOVE 2"' ABOVE FLOOR SURFACEl 

• ROOFS 

□ DOOR'JAY 
(IF DOOR PRESENT , CLOSE AND TREAT AS VALll 

FEET 

METERS 

0 

0 

3 

2' 

<APPROX. SCALE FT .l 

1~ 
' ~PARSONS 

6 

2 

6' 

I PARSONS ENGINEERING SCIENCE, INC. 

SENECA ARMY DEPOT ACTIVITY 

J[::> " J.-g '-0 

DMRONW!:NTAL !NCINEERINC T.l0047 - 01 001 

ROBSON I!. \JOESE INC. CONSUL TING ENGINEERS 
DRA\JING NO. M/ E- 1, SHEET NO. 1 OF 4, 

BUILDING 815 
ROOM 81 5-2 

DATE AUG. 6 , 1986. 

.. •= r- . i: AUGUST 2001 
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I/EST I/ALL 
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t:!QIE;_ 

CLASS T'w'O ROOM 
2ri x 2ri GRIDS, 50% CO VERAGE 
• FLOOR 

• I/ALL SURFACES BELO\/ 2 METERS 

• ACCESS POINTS TO A DISTANCE OF 2a BEYOND CLASS 
Tl/O SURVEY UNIT. 

• INTERIOR HORIZONTAL SURFACES ABOVE 2a. 

lri x lri GRIDS. 10% COVERAGE 
• CEILING <SUSPENDED AND NONSUSPENDED> 

• UPPER I/ALLS <ABOVE 2a ABOVE FLOOR SURFACE> 

• ROOFS 

n DOORI/AY LJ <IF DOOR PRESENT, CLOSE AND TREAT AS I/ALU 

4' 8' 12' 

(APPROX. SCALE FT.) 

~PARSONS 

PARSONS ENGINEERING SCIENCE, INC. 

NOTE (S): 
BUILDING INFORMATION REFERENCED FROM 
OFFICE OF POST THE ENGINEER 
DRAl,/ING NO. 14-76, JULY 19, 1976. 
HIBBARD-ENGINEERS DRAl,/JNG NO. 20-80 , 
SHEET NO. 1- 10, DATE 5/ 16/ 80. 
ROBSON 8. 1,iOESE INC. CONSUL TING ENGI NEERS 
DRAl,/JNG NO. M/ E-1. SHEET NO. 1 OF 4, 
DAT[ AUG. 6, 1986. 

@IS,,lHE COUNTERTOP FOR THE COUNTER 
GRID~ 

0.l[NT/""0...CCT fill [ 

SENECA ARMY DEPOT ACTMTY 

l)(PI D--o l'lo 

,SO•LC 

llfTtlOIQ(DftAL DtDDIIIIO ~'7-01001 

.. JIQTlll) 

BUILDING 815 
ROOM 815-3 
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SUSPENDE D 
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VEST VALL 

ROOM 8!5-4 
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<t 
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NOTE: 

NOTECS): 
BUILDrNG INFORMATiON REFERENCED FROM 
OFFICE OF POST THE ENGINEER 
DRA\./ING NO. 14-76. JULY 19, 1976. 
HIBBARD-ENGINEERS DRA\./ING NO. 20-80, 
SHEE T NO 1-10, DAfE 5116/80. 

CLASS T\./ 0 ROOM 
2M x 2M GR!OS . 50% COVER AGE 
• FLOOR 

• VALL SURFACES BELOV 2 METERS 

• ACCESS POINTS TO A DISTANCE OF 2n BEYOND CL ASS 
TVO SURVEY UN I T. 

• INTERIOR HORIZONTAL SURFACES ABOVE 2n. 

In x In GRIDS 10% COVERAGE 
• CEILING <SUSPENDED AND NONSUSPENDEDl 

• UPPER V ALLS (ABOVE 2M ABOVE FLOOR SURFACEl 

• ROOFS 

□ DOORV AY 
<IF DOOR PRESEN T, CLOSE AND TREAT AS VALU 

0 FEET 
METERS 0 

4 ' 

3 6 

8 ' 

<APPROX. SCAL E FT.) 

~PARSONS 

2 

12' 

PARSONS ENGINEERING SCIENCE, INC, 

SENECA ARMY DEPOT ACTIVITY 

;.c.i · :: . g '-a 
ENVIRON'W:ENTAL ENCINURJNG 730047-01001 

ROBSON S. 1./0ESE INC. CONSUL TING ENGINEERS 
DRA\./ING NO. M/E-1, SHEET NO. 1 OF 4, 

BUILDING 81 5 
ROOM 815 - 4 

DA TE AUG. 6, 1986. 
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ROOM 815 5 
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NDTE(S): 
BUILDING INFORMATION REFERENCED FROM 
OFFICE OF POST THE ENGINEER 
DRAIJING NO. 14-76, JULY 19, 1976. 
HIBBARD-ENGINEERS DRAIJING NO. 20-80, 
SHEET NO. 1-lO, DATE 5/16 / 80. 

CLASS T\./O ROOM 
21'1 x 2r, GRIDS. 50% COVERAGE 
•FLOOR 

• \,/ALL SURf ACES BELOV 2 METERS 

• ACCESS POINTS TO A DISTANCE Of 2n BEYOND CLASS 
TV□ SURVEY UNIT . 

• INTERIOR HORIZONTAL SURFACES ABOVE 2n. 

11'1 x 11'1 GRIDS . 10% COVERAGE 
• CEILING <SUSPENDED AND NONSUSPENDED) 

• UPPER \,/ALLS <ABOVE 2n ABOVE f LOOR SURFACE) 

•ROOFS 

n DOORVAY LJ <IF DOO R PRESENT, CLOSE AND TREAT AS \,/ALU 

0 FEET 
METERS 0 

4' 

3 6 

8' 

(APPROX. SCALE FT.) 

2 

12' 

PARSONS ENC.INEERINC. SCIENCE, INC. 

0..l(NTIPQO..CCT T!TL( 

SENECA ARMY DEPOT ACTMTY 

OCPT O-o No 
Dffll0IQDlffJ.L DQDIDIIDl0 -r.,oQ4 7-Qi 001 

ROBSON 8. IJOESE INC. CONSUL TING ENGINEERS 
DRAIJING NO. M/ E-1, SHEET NO. I OF 4, 

I 
I 

BUILDING 815 
ROOM 815 - 5 

DATE AUG. 6, 1986. 
1!_ .. ,c,=,~,-~- ll0ffl)---~ 1=, .. =rc->0003T ___ I001 ____ ,r•=~v~ 
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N ~ $ Eiiiii[ CLASS T'w'O ROOM 
i;r, X i;r, GRIDS, ~0% COVERAGE 
• FLOOR 

• 'JALL SURF ACES BELO'J 2 METERS 

• ACCESS POINTS TO A DISTANCE OF 2M BEYOND CLASS 
T'JO SURVEY UNIT. 

• INTERIOR HORIZONTAL SURFACES ABOVE 2r,. 

lt:1 21; lo GRIDS ID~ C□':iEBdl:iE 
• CEILING <SUSPENDED AND i'O<SUS(ENDEDl 

• UPPER 'JALLS <ABOVE 2M ABOVE FLOOR SURF ACE) 

• ROOFS 

EAST \,/ALL 

[illJ DOOR'JAY 
<IF DOOR PRESENT. CLOSE AND TREAT AS 'JALU . 
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<APPROX. SCALE FT.) 

~PAA!liCN!li 
<, PARSONS ENGINEERING SCIENCE, INC. 3' 
0 
<D Cll[NT/PQO..CCT TIIL[ 
I 

"' NOTE(S): SENECA ARMY DEPOT ACTMTY ;; 

I ;::: BUILDING INFDRMATIDN REFERENCED FROM 
0 OFFICE OF POST THE ENGINEER 
"' f DRAYING NO. 14-76, JULY 19, 1976. ll(P< .. , .. 

llffmc!IIIIIIW.IIIQOIZDIIIO ,..,.7--01001 

ir HIBBARD-ENGINEERS DRAIJING NO. 20 -80, I 

BUILDING -;;; SHEET NO. 1-10, DATE 5/ 16/ 80. I 815 
~ ROBSON 8. \JDESE INC. CONSUL TING ENGINEERS 

I ROOM 815-6 
3 DRAYING ND. M/ E-1. SHEET NO. 1 OF 4, 
"' DATE AUG. 6, 1986. I / 

a: SCAL[ 10,& T[ r1v .. NOTII) 

__ ,_ 
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N -===:l. $ ==r CLASS T\./D RD□ t:1 
~r, X i;r, GRIDS, 50% CO VERAGE 
• FLOOR 

• VALL SURF ACES BELOV 2 METERS 

• ACCE SS POINTS TO A DISTANCE OF 2r, BEYOND CLASS 
TV□ SURVE Y UNIT. 

• INTERIOR HORIZONTAL SURFACES ABOVE 2r,. 

lo ~ lo GBIDS !Qi:: C□'iEBauE 
EAST VALL • CEILING (SUSPENDED AND NONSUS(ENDEDJ 

• UPPER VALLS CAB□VE 2r, ABO VE FLOOR SURFACE> 

• ROOFS 

0 [] DOORVAY 
CIF DOOR PRESENT, CLOSE AND TREAT AS VALU . 

\./ALKTHROUGH 
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FEET 0 3 6 

METERS 0 1 2 

BOOM !ll:i-:Z 
0 ~- 8' 12' 

(APPROX. SCALE FT.) 

~PARSONS 

'-' PARSCN!II ENC.INEERINC. SCIENCE. INC. 
3: 
a ,O..J(Nf / PQC..CCT TITL( 
~ 

I NO TE CS): I SENECA ARMY DEPOT ACTMTY "' ;;; 
-;:; BUILDING !NF□RHATION REFERENCED FROM I 

0 OFFICE OF POST THE ENGINEER 
"' DRA\J ING NO. 14-76, JULY 19, 1976. "" D• o "'° 
0 llfflll0IQIDW, -

7'0C:>47--01001 
HIBBARD-ENGINEERS DRAIJING NO. 20-80 , 

ii: SHEE T NO. 1-10, DATE 5 / 16/ 80. BUILDING 815 
~ 
~ ROBSON & \JOESE INC. CONSUL TING ENGINEERS ROOM 815-7 
c DRA\JING NO. M/ E-1, SHEET NO. 1 OF 4, I 
"' DATE AUG. 6, 1986. 
/_ sc ..... c IOAr( rr-er .. NOftl) --
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N □ TE ( S): 
BUILDING INFORMATION REFERENCED FROM 
OFFICE OF POST THE ENGINEER 
DRA\JING NO. 14-76 , JULY 19, 1976. 
HIBBARD-ENGINEERS DRA\IING ND. 20-80, 
SHEET NO. 1-10, DATE 5/ 16/ 80. 

CLASS T'w'O ROOM 
2M x 2M GRIDS. 501/. COVERAGE 
• FLOOR 

• VALL SURFACES BELO\,/ 2 METERS 

• ACCESS POINTS TD A DISTANCE OF 2r, BEYOND CLASS 
TV□ SURVEY UNIT. 

• INTERIOR HORIZONTAL SURF ACES ABOVE 2r,. 

lo x In GRIDS 106 COVERAGE 
•CEILING <SUSPENDED AND NONSUSCENDED) 

• UPPER VALLS <ABOVE 2r, ABOVE FLOOR SURF ACD 

•ROOFS 

DOORVAY 
<IF DOOR PRESENT, CLOSE AND TREAT AS VALL> 

FEET 036 
METERSo ~ _.,.1--2 

6' 12' 18' 

(APPROX, SCALE FT,) 

~PARSONS 

PARSONS ENC.INEERINC. SCIENCE, INC. 

Cll(NTtPQO..CCT Till[ 

I SENECA ARMY DEPOT ACTMTY 

D(PT 0 • 1> No 
~ DQDlll:IDIQ '7'3004?-Q1001 

ROBSON &. \IOESE INC. CONSUL TING ENGINEERS 
DRA\JING NO. M/ E-1, SHEET NO. 1 OF 4, 

BUILDING 815 
ROOM 815-8 

DATE AUG. 6, 1986. 
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N $ C!.,ASS T\./0 ROOM 
~ =- 2n X i;n (:iRIQS, 50% COVERAGE 

• FLOOR 

• \/ALL SURFACES BELO\/ 2 METERS 

• ACCESS POINTS TO A DISTANCE or 2M BEYOND CLASS 
T\10 SURVEY UNIT. 

@ • INTERIOR HORIZONTAL SURFACES ABOVE 2M. 

In X ln GRIDS, 10% COVERAGE 

;: 0 ;: • CEILING (SUSPENDED ANO NONSUSPENOEOl 

ex ::, • UPPER \/ALLS CA BOVE 2M ABOVE FLOOR SURF AC[) 
□ Sl z 
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OOOR\IAY 
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! ~PARSONS 

CJ I PARSONS ENGINEERING SCIENCE, INC. 3 
C 

"' CL:( ',! ! t.> ~ Q.,(CI ·:·l( 

- N □ TE(S) : SENECA ARMY DEPOT ACTIVITY 
X, 

BUILDING INFORMATION REFERENCED FROM ::: 
OFFICE OF POST THE ENGINEER 

"J' DRA\JING NO. 14-76. JULY 19. 1976. 
/ :i:;i· ::. g "O 

,' HIBBARD-ENGINEERS DRA\JING NO. 20-80. tNVlRO!NtH'TlL ENCINt~NC 730047-01001 

5c SHEET NO. 1-10. DATE 5/16/80. BUILDING 81 5 ~ ROBSON 11. \JOESE INC. CONSUL TING ENGINEERS c; ROOM 815-9 z DRA\JING NO. M/ E-1. SHEET NO. I OF 4 , 
DATE AUG. 6, 1986. 
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N.Q.IE.;_ 

N~ 
CLASS T\,/0 ROOM 
2r, X i;r, GRIDS, ;i0% COVERAGE 
• FLOOR 

• l.'ALL SURF ACES BELO'-' 2 HETERS 

• ACC ESS POINTS TO A DISTANCE OF 2M BEYOND CLASS 
Tl.I □ SURVEY UNIT . 

• INTERIOR HORIZONTAL SURFACES ABOVE 2M. 

EAST l.'ALL lo M lo GBIDS !Di: C□~EBAGE 
•CEILING <SUSPENDED AN D NONSUS(ENDED> 

• UPPER l.'ALLS <ABOVE 2r, ABOVE FLOOR SURFACE> 

• ROOFS 

@ 
□ 

DOORl.'AY 
CIF DOOR PRESENT. CLOSE AN D TREAT AS l.'ALU 
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(1a) 

l.'EST 1./ALL 
0 FEET 3 6 

METERS 0 1 2 

ROOM 815-10 0 4' 8' 12' 

(APPROX. SCALE FT.) 
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! ~PARSONS 
'-' 
3: j PARSONS ENGINEERING SCIENCE, INC. 
0 

'.:' Cll (N flpqQ ..C CT Till( 

' NOTE(S): SENECA ARMY DEPOT ACTMTY "' ' ;;; 
-;:; BUILDING INFORMATION REFERENCED FROM 
0 OFFICE OF POST THE ENGINEER I 
V, 

DRA\JING NO. 14-76, JULY 19, 1976. "" o,,o No 

0 lll1lll0IOlmtUL -
~7-Ql001 

er HIBBARD-ENGINEERS DRA\JING NO. 20-80, 
BUILDING 815 -:;_ SHEE. T NO. 1-10, DATE 5 / 16/80. I 

t; ROBSON S. \JOESE INC. CONSUL TING ENGINEERS ROOM 815-10 
3 DRA\JING NO. M/E-1, SHEET NO. 1 OF 4, 
V, DATE AUG. 6, 1986. 
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N~ ~ CLASS T'w'O ls □ Dt:l <S5iI 2ri X 2M !:iR!IlS, ;i01/. C□ VE:RA!:iE: 
EAST \/ALL • FLOOR 

• \/ALL SURF ACES BELO\/ 2 METERS 

@ • ACCESS POINTS TO A DISTANCE OF 2" BEYOND CLASS 
T\1O SURVEY UNIT. 

@ • INTERIOR HORIZONTAL SURFACES ABOVE 2"· 

lo ~ lo ~BIDS IQ~ C□:.'EBdtiE 
•CEILING <SUSPENDED AND NONSUSCENOED> 

·-·0:·••••··.••·•I \ •·•·•· ··· ... ..... 
• UPPER \/ALL S <ABOVE 2" ABOVE FLOOR SURF ACE> 
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(APPROX. SCALE FT.) 
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(.) 
PARSONS ENC.INEERINC. SCIENCE, INC. 3: 

0 

'.:.' ROOM 815-11 Q.l[HJ/pqo.cct TJTL( 

I N□TECS ): "' SENECA ARMY DEPOT ACTMTY ;; 
BUILDING INFORMATION REFERENCED FROM ;::: 
OFFICE OF POST THE ENGINEER 

0 DRAVING NO. 14-76, JUL Y 19, 1976. V, OCPI 10-.0 ~ 

0 HIBBARD-ENGINEERS DRAVING NO. 20-80, --- '730IM1'-Ql001 

QC SHEET NO. 1-10, DATE 5 / 16/ 80. BUILDING 815 -;;: ROB SON g, VOESE INC. CONSUL TING ENGINEERS 
u 

DRAVING NO. M/ E- 1, SHEET NO. 1 OF 4, ROOM 815-11 3 
V, DATE AUG. 6, 1586. 
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N $ --=- C!..ASS T\JO ROOM 
"""""---!'.:! 2n X ,n (:iRl[)S , 50% COVERAGE 

• •L □DR 

• VALL SUR•ACES BELOV 2 METERS 

• ACCESS POINTS TO • DISTANCE or 2~ BEYOND CLASS 
TV□ SURVEY UNI T. 

( AST V ALL • INTERIOR HORIZONTAL SUR,ACES ABOVE 2~. 

ln X In GRIDS, \Oi'. COVERAGE 
• CEILING (SUSPENDED AND NONSUSP[ND[D> 

• UPPER VALLS ( ABOVE 2~ ABOVE rL □DR SUR,AC[) 

• R□ors 

□ 
DOORVAY 
nr DOOR PRESENT, CLOS[ AND TREAT AS VALL> 
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<APPROX. SCALE FT.l 
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, ~PARSONS 

3' I P ARSONS E NGINEE R ING SCIE N C E, INC, 
C - NOTE CS): .:U['l'. / 0 ~0 . :'.C - ·1~L[ -
- BUILDING I NFORMATION REFERENCED FROM SENECA ARMY DEPOT ACTIVITY 
x; 

OFFICE OF POST THE ENGINEER < DRAVING NO. 14-76, JULY 19, 1976. 
HIBBARD-ENGINEERS D.<AVING NO. 20-80, ,,.. : . g ',;) 

.r. SHEET NO. 1-10, DATE 5/16/80. tHVIRONlfENTAL D'CIHURJNC 730047 - 01001 

~ ROBSON 8. VOESE INC. CONSUL TING ENGINEERS BUILDING 815 
" DRAVING NO. M/E-1. SHEET NO. 1 OF 4, - DATE AUG. 6, 1986. ROOM 815-12 z 
-:; EAST VALL, VHICH CONNECTS TO HOTROOM, 
,: SC.\L[ l:: ... ·i: AUGUST 200 l ,~~. VAS SURVEYED DURING PHASE I. AS NO'TZ D 
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\/EST \IALL 

ROOM 815- 13 

N 

0 

CEILING 

~ 

CLASS T'w'O ROOM 
2M x 2M GRIDS. 50% COVERAGE 
• FLOOR 

• \IALL SURF ACES BELO\/ 2 METERS 

• ACCESS POINTS TO A DISTANCE OF 2M BEYO ND CLASS 
T\1O SURVEY UNIT. 

• INTERIOR HORIZONTAL SURFACES ABOVE 2M. 

1M x lo GRIDS !0% COVERAGE 
• CEILING <SUSPENDED AND NONSUS(ENDED) 

• UPPER \IALLS (ABOVE 2M ABO VE FLOOR SURFACE> 

• ROOFS 

DOOR\IAY 
<IF DOOR PRESENT, CLOSE AND TREAT AS \IALU 

0 FEET 
METERS 0 

4' 

3 6 

8' 

<APPROX, SCALE FT.) 

! ~PARSONS 

2 

12' 

I PARSONS ENGINEERING SCIENCE, INC. 

C\.l(HT t~..(CT TITL[ 

NOTE(S): 
1 

SENECA ARMY DEPOT ACTMTY 
I BUILDING INFORMATION REFERENCED FROM 

OFFICE OF POST THE ENGINEER 
DRA\.IING ND. 14-76, JULY 19, 1976. 
HIBBARD-ENGINEERS DRA'w'ING NO. 20-80, 
SHEET NO. 1-10, DATE 5 / 16 / 80. 
ROBSON B. 'w'OE SE INC. CONSUL TING ENGINEERS 
DRA 'w'JNG NO. M/ E-l, SHEET ND. l OF 4, 
DATE AUG. 6, 1986. 
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N ~ CLASS T\./0 ROOM 
~ 2M X 2M (:iRll)S , 50% COVERAGE 

• FLOOR 

• '-'ALL SURF ACE S BE LO'-' 2 ME TER S 

• ACCE SS POINTS TO A DISTANCE OF 2M BEYOND CLASS 
TIJO SUR VEY UNIT. 

• INTERIOR HORIZONTAL SURF ACES ABOVE 2M. 

lo IS lo UBIDS lO~ C□Y'. EBe~E 
•CEILING <SUSPENDED ANO NONSUSCENOED> 

• UPPER IJALL S <ABO VE 2M ABOVE FLOOR SURF AC E> 

- • ROOFS 

EJ DOORIJAY 
<I F DOOR PRESENT, CLOSE AND TRE AT AS IJALU . 
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a PARSONS ENGINEERING SCIENCE. INC:. 
::: 
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SENECA ARMY DEPOT ACTMTY "' N □ TE(S): 
<X) I 
-;:; BUI LDING INFORMATION REFERENCED FROM I 
0 OFF ICE OF POST THE ENGINEER V) 

:0 DRAIJING NO. 14-76, JULY 19, 1976. ''"' ~-o '00 
IDl'flllOlllll!lll0IJIDIIIIOQ '730()47-0'1001 

ii HIB BARD - ENGINEERS DRAIJ!NG NO. 20-80, 
BUILDING 815 -;;; SHEtT NO. 1-10, DATE 5 / 16 / 80. 

t', ROBSON S. IJOESE INC. CONSUL TING ENGINEERS I ROOM 815-14 
3 DR AIJ!NG NO. M/E- 1, SHEET NO. l OF 4, I 
V) DA TE AUG. 6, 1986. < 
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L _______ _ 

NQIE_;_ 

72 71 

22 70 

73 69 

CEILING 

NOTE (S): 

66 65 

67 64 

68 21 

:c .... 
:::, 
□ 
"' 

BUILDING INFORMATION REFERENCED FROM 
OFFICE OF POST THE ENGINEER 
DRA\JlNG NO. 14-76, JULY 19, 1976. 
HIBBARD-ENGINE[RS DRA\JING NO. 20-80, 
SHEET NO. 1-10, DATE 5/16/80. 

CLASS ONE ROOM 
2M x 2M GRIDS. 100% COVERAGE 
• FLOOR 

• 'JALL SURFACES BELO'J 2 METERS 

• UNEARTHEN ROOF S 'JITH DUCTS 

• EXTERIOR BUILDING SURFACES 2r1 FROM ACCESS 
•HORIZONTAL SURFACES ABOVE 2r1 ABOVE FLOOR 

'JHERE DUST OR PARTICLES 'JOULD DEPOSIT. 

lM x lM GRIDS. 10% COVERAGE 
• CEILING <SUSPENDED AN D NONSUS(ENDED) 

• UPPER ',/ALLS <ABOVE 2r1) 

DOOR'JAY 
<I F DOOR PRESENT , CLOSE AND TREAT AS 'JALLl 
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<APPROX, SCALE FT.) 
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I SENECA ARMY DEPOT ACTMTY 

l)(?T O,og So 

! am:JtOfQlllf'UL ~ 1 730047-o:!001 

ROBSON &. \JOESE INC. CONSUL TING ENGINEERS 
DRA\JING NO. M/E- l, SHEET NO. I OF 4, 

BUILDING 815 
ROOM 815 -15 

DATE AUG, 6 , 1986. 
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NOTE<S): 

NQIE.;_ 

CLASS T\.'O ROOM 
21'1 x 21'1 GRIDS, 50% COVERAGE 
• FLOOR 

• \,'ALL SURFACES BELO\,' 2 METERS 

• ACCESS POINTS TO A DISTANCE OF 2" BEYOND CLASS 
T\,'0 SURVEY UNIT. 

• INTERIOR HORIZONTAL S~FACES ABOVE 2~. 

11'1 x 11'1 GRIDS, 10% COVERAGE 
• CEILING <SUSPENDED AND NONSUSPENDED> 

• UPPER \,'ALLS <ABOVE 2" ABOVE FLOOR SURFACE> 

•ROOFS 

R DOOR\,'AY LJ <IF DOOR PRESENT, CLOSE AND TREAT AS \,'A LL> 

N 21. $ E7iiiI 

8' 12' 

<APPROX. SCALE FT.) 

~PARSONS 

BUILDING INFORMATION REFERENCED FROM 
OFFICE OF POST THE ENGINEER 

PARSONS ENC.I NEER INC. SCIENCE, INC. 

DRA\JING NO. 14-76, JULY 19, 1976. 
HIBBARD-ENGINEERS DRA\JING NO. 20-80, 
SHEET NO. 1-10, DATE 5 / 16/ 80. 
ROBSON 8. \JOESE INC. CONSUL TING ENGINEERS 
DRA\JING NO. M/ E-1, SHEET NO. I OF 4, 
DATE AUG. 6, 1986. 

\JEST VALL SURVEYED DURING PHASE <GRID 
H'S ARE FROM PHAS E D 

16A 8. 16B TREATED AS ONE ROOM, 16. 

ALL DOORS ARE 3 M HIGH. 

CLl (HT / PQQ..CCT Till( 

SENECA ARMY DEPOT ACTMTY 

(DCPT DmaOIQlllrW. DalDllmtO ID-o ~7--01001 

BUILDING 815 
ROOM 815-16 
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CLASS n,o ROOM 
2ri x 2ri GRIDS. 50% COVERAGE 
• FLOOR 

• IJALL SURF ACES BELOIJ 2 HOERS 

• ACCESS P□!NTS TO A DISTANCE OF cM BEYOND CLASS 
TIJO SURVEY UNIT. 

• INTERIOR HORIZONTAL SURFACES ABOVE 2M. 

In x In GRIDS 10% COVERAGE 
•CEILING <SUSPENDED AND N□ NSUSCENDEDl 

• UPPER IJALLS <A BOVE CM ABOVE FLOOR SURFACE> 

• ROOFS 

DOORIJAY 
<IF DOOR PRESENT, CLOSE ANO TREAT AS IJALU 

32 COLUMN IN CENTER OF ROOM 
33 TOP SHELF OF DEST 
34 MAIN DESK TOP 
35 B□TTEM SHELF OF DESK 

@ 
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FEET036 METERS 0 ___ ...,2 

6 ' 12' 18' 

<APPROX. SCALE FT.) 

~F>ARSCNS 

PARSONS ENGINEERING SCIENCE, INC. 

NOTE<S): 
ICLl[NT/~..CCT TITL( 

I SENECA ARMY DEPOT ACTIVITY 
BUILDING INFOR~IATION REFERENCED FROM 
OFFICE OF POST THE ENGINEER 
DRA\JING NO. 14 -76, JULY 19, 1976. 
HIBBARD-ENGINEi:RS DRA\JING ND. 20-80, 
SHEET NO. 1-10, DATE 5/16/80. 
ROBSON g, 'w'OESE INC. CONSUL TING ENGINEERS 
DRA\JING NO. M/E-1, SHEET NO. 1 OF 4 , 
DA TE AUG. 6, 1986. 
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ROOM 816-3 

N =-=r $ c:::a: 

~ 

CLASS T'w' O ROOM 
2M x 2M GRIDS . 501/. COVERAGE 
• rLOOR 

• VALL SURr ACES BELO\./ 2 METERS 

• AC CESS POINTS TO A DIS TANCE or 2n BEYOND CL ASS 
T\./0 SURVEY UNIT. 

• INTERIOR HORIZONTAL SURrACES ABOVE 2n. 

IM x IM GRIDS. 101/. COVERAGE 
• CEI LING CSUSPENDED AND NONSUSPENDED> 

• UPPER VALLS CABOVE 2n ABOVE rLOOR SURrACE> 

• Roors 

□ 
DOOR\./AY 
or DOOR PRESENT, CLOSE AND TREAT AS \./ALU 

ttS 74-96 ARE ON TALBES AND CA BINET S 

»113 I S ON CENTER SUPPORT COLUMN 
2'X2r, \./IDE (4 SIDES) 

»114 IS ON \./EST SUPPORT COLUMN 
2 ' x2r, \./IDE (4 SIDES) 

ttS 167 ~ 168 ARE ON UPPER SUPPORT COLUMN 

ttS 173-175 ARE 2'xlr, 

ttS 169- 172 ARE ON CRANE RAILS 
l'xln (4 SIDES) 

FEET O 3 6 
METERS ~ 

8' 16' 

(APPROX. SCALE FT ,) 

- ~PARSONS 

24' 

PARSONS ENGINEERING SCIENCE. INC. 

NOTE CS): SENECA ARMY DEPOT ACTIVITY 

BUILDING INFORMATION REFERENCED FROM 
OFFICE OF POST THE ENGINEER 
DRA\./ING NO. 14-76, JULY 19, 1976. 
HIBBARD-ENGINEERS DRA\./ING NO. 20-80, 
SHEET NO. 1-10, DATE 5/16/80. 
ROBSON ~ \./ OESE INC . CONSUL TING ENGINEERS 
DRA\./ING NO. M/E-l, SHEET NO. 1 OF 4 , 
DA TE AUG. 6, 1986. 

:L'" J• g ,o 
DMRONM!:NTAL f NCOOERINC 1 730047-01001 

BUILDING 816 
ROOM 816 - 3 

L_-----------------------------------------------------------~------'---' AS •om, AUGUST 2001 
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N □ TE(S) : 
BUILDING INFORMATION RffERENCED FROM 
OFFICE OF POST THE ENGINEER 
DRA\JING NO. 14 - 76, JULY 19, 1976. 
HIBBARD-ENGINEERS Df?A\JING NO. 20-80, 
SHEET NO. 1-10, DATE 5/16/80. 

CLASS T\./0 ROOM 
2ri x 2ri GR I OS, 50% COVERAGE 
• FLOOR 

• \JALL SURF ACES BELO\/ 2 METERS 

• ACCESS POINTS TO A DISTANCE OF 2n BEYOND CLAS S 
T\JO SURVEY UNIT . 

• INTERIOR HORIZONT AL SURFACES ABOVE 2M. 

lri x lri GRIDS. 101/. COVERAGE 
• CEILING <SUSPENDED ANO NONSUSPENDE D> 

• UPPER \/ALLS (ABOVE 2r, ABOVE FLOOR SURFACE> 

• ROOFS 

CLASS ONE ROO M - SPECIAL 
2 ri x 2 ri GRIDS . 1001/. COVERAGE 
• FL OOR 

• \JALL SURFACES <UPPER ANO LO\JERl 

• UNEARTHE N ROOF S \JITH DUCTS 

• EXTENSION BUILDING SURF ACES 2n FROM ACCESS 

• HORR I ZONTAL SURFACES ABOVE 2n ABOVE FLOOR 
\JHERE DUST OR PARTICLES COULD DEPOSIT. 

• CEILING <SUSPENDED AND NONSUSPENDED> 

DOOR\J AY 
(IF DOOR PRES ENT, CLOSE AND TREA I AS \JALU 

8 ' 16' 24 ' 

<APPROX. SCALE FT.l 

~PARSONS l
f!!il 

I PARSONS ENGINEERING SC:IENC:E, INC:. 

jCL!( ),, T/ -'~O~!: Cr r i· t. [ 

SENECA ARMY DEPOT ACTIVITY 

: ■ i; , o 
EHVTRONWENTA.L ENGINE!RINC 730047-01001 

ROBSON 8. \JOESE INC . CONSUL TI NG ENGINEERS 
DRA\JING NO M/E-1, SHEE T NO. 1 OF 4, 

BUILDING 816 
ROOM 816 -4 

DA TE AUG. 6, I 986. 
~rv 

AS NOTED AUGUST 2001 8 "'L_ __________________________________________________ __c.::.....:._ _ _..__ ___ _..____, 
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CLASS T'w □ ROOM 
2□ x 2M GRIDS. 501/. CO VERAGE 
• FLOOR 

• IJALL SUIFACES BELO\J 2 METERS 

• ACCESS POINTS TO A DISTANCE OF 2M BEYOND CLASS 
T\JO SURVEY UNIT. 

• INTERIOR HORIZONTAL SURFACES ABOVE 2M. 

Ir, x IM GRIDS. 101/. COVERAGE 
• CEILING <SUSPEND ED AND NONSUSPENDED> 

• UPPER \JALLS (ABOVE 2M ABOVE FLOOR SURFACE> 

• ROOFS 

r7 DO□R\JAY LJ <I F DOOR PRESENT, CLOSE AN D TREAT AS \JALLl 

1111 S. 1112 ARE ON UNDERSIDE OF SUSPENDED CEILING 

1113 S. 1114 ARE ON TOP OF SUSPENDED CEILING 

1115 IS ABOVE 1113, AND 1116 IS ABOVE 1114 IN CE I LING 
CAVITY 

1117 S. 1119 ARE ON BATHROOM STALL \./ALL NORTH 

1118 IS ON BATHROOM STALL \./ALL SOUTH 

1120 S. 1122 ARE ON BATHROOM DOOR EAST SIDE 

1121 IS ON BATHROOM DOOR \JEST SIDE 

1123 S. 24 ARE AT SINKS 

1125 IS ON SHO\o/ER \JALL 

1126 IS ON CABINET AND SHO\JER \JALL 

-- . 
8' 

<APPROX. SCALE FT.) 

~PARSONS 

12' 

PARSONS ENC.INEERINC. SCIENCE, INC, 

NOTE<S ): 
BUILDING INFDRMA TION REFERENCED FROM 
OFFICE OF POST THE ENGINEER 
DRA\ol!NG NO. 14-76, JULY 19, 1976. 
HIBBARD-ENGINEERS DRA\JING NO. 20-80, 
SHEET NO. 1-10, DATE 5 / 16/ 80. 
ROB SON S. \JOES t": INC. CONSUL TING ENGINEERS 
DRA\ollNG NO. M/ E-1, SHEET NO. 1 OF 4 , 
DATE AUG. 6 , 1996. 

Cll(Ht/PQO..(:CT TIil( 

SENECA ARMY DEPOT ACTMTY 

OCPT D-o No 

SCAL( 

amaaomrt.t.L llfQDISDDfQ I '731JC)67~001 

.. IIOftl) 

BUILDING 816 
ROOM 816-5 
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(CLASS 1 AREA) 
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CLA SS T\JO ROO M 
2r, x 2r, GRID S. 50% COVERA GE 
• •LODR 

• \JALL SURFACES BEL O'-' 2 METERS 

•ACCESS POINTS f □ A DI STANCE OF 2n BE YOND CLASS 
T\JO SURVEY UNIT 

• INTERIOR HORIZONTAL SURFACES ABOVE 2n. 

lr, x lr, GRIDS, 101/. COVERAGE 
• CE ILING (SUSPENDED AND NONSUSPENDEDl 

• UPPER \JALL S <ABOVE 2n ABOVE FLOOR SURFAC[l 

• ROOFS 

□ 

CLASS ONE ROOM - SPECIAL 
2r1 x 2r1 GRIDS, 1001/. COVERAGE 
• FLOOR 

• \JALL SURFACES <UPPER AND LO\JERl 

• UNEARTHEN ROOFS \JITH DUCTS 

• EXTENSION BUILDING SURFACES 2n FROM ACCESS 

• HORIZONTAL SURFACES ABOVE 2n ABOVE FLOOR 
\JHERE DUST OR PARTICLES COULD DEPOSIT. 

• CEILING <SUSPENDED AND NONSUSPENDEDl 

DOOR\JAY 
<IF DOOR PRESENT, CLOSE AND TREAT AS \JALU 

• ijS 13, 14 &. 15 ARE ON UNDERSIDE OF 
SUSPENDED CE IUNG 

• tt16, 17 &. 18 ARE ARE ON TOP SIDE OF 
SUSPENDED CEIUNG ABOVE 13, 14 &. 15 
RESPECT!VE L Y 

• "S 19, 20 &. 21 ARE AT TOP OF CEILING 
CAVITY ABOVE 13, 14 &. 15 RESPECT!VEL Y 

0 FEET 
METERS 0 

3 

4' 

6 

2 

8' 

<APPROX. SCALE FT.) 

~PARSONS 

12 ' 

PARSCNS ENGINEERING SCIENCE, INC. 

NOTE CS): 
BUILDING INFORMATION REFERENCED FROM 
OFF ICE OF POST THE ENG INEER 
DRA\JING NO, 14 - 76 , JUL Y 19, 19 76 . 
HIBBARD-ENG INE ERS DRAVING NO. 20-80, 
SHEET NO. 1- 10, DATE 5/16/80. 
ROBSON B. VOES[ INC . CONSUL TI NG ENGINEERS 
DRAVING NO. M/ E-1, SHE ET NO. I OF 4, 
DATE AUG. 6, 1986. 

SENECA ARMY DEPOT ACTIVITY 

:.g , a 
ENVlROPOl!NTAL ENCINE!RJ.NC 730047-01001 

A.S NOTED 

BUILDING 81 6 
ROOM 816 - 7 

AUCllST 2001 "· e 
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~ 65 56 55 
47 1X 

41 

66 64 57 54 48 46 42 

67 63 58 53 49 

IX 

43 

68 62 59 52 50 45 44 

69 61 60 51 IX XlX 
BOTTOM SUSPENDED CEILING 

104 103 94 

112 105 102 95 

Ill 106 IOI 98 

110 107 100 97 

109 108 99 98 

TOP SUSPENDED CEILING 

40 31 

39 32 

38 33 

37 34 

36 35 
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X X 

IXIX 

SECOND SUSPENDED CEILING 
CONSISTS OF 12' xl2 ' TILES 

MANY OF \IHICH ARE HISSING 

XI. )< )< 

"' 
,t•· X X .. ;,; 

"' ,. I 
X X xx XI 
)< X xx trr J\.i.X 

xx 
X X 

X 

NQIE;_ 

* 
X X 

X 

X 

CLASS ONE ROOM - SPECIAL 
2M x 2ri GRIDS, 100% COVERAGE 
• FLOOR 

• IJALL SURF ACES CUPP(R AND UJ\/ER> 

• UNEARTHEN ROOFS IJITH DUCTS 

• EXTENSION BUILDING SURFACES 2" fROH ACCESS 

• HORRIZONTAL SURFACES ABOVE 2" ABOVE FLOOR 
IJHERE DUST OR PARTICLES COULD DEPOSIT. 

• CEILING ( SUSPENDED AND NONSUSPENDED> 

DOOR\IAY 
<IF DOOR PRESENT, CLOSE AND TREAT AS \/ALU 

~ HISSING CEILING TILE 

)< .. 

"' w .. I>< X/x X X X 

"" /X IX X X 

Ix XXX 

/X )< X )( X X xlX .. , Ix x 
xx LX X X XX 

1-
/,X X .. 

u, X LX .. 
I I 

184 187 171 139 

142 168 172 178 

141 189 173 138 

165 140 174 177 

168 170 175 178 

CONCRETE CEILING 

X X ,. 
)( X 

w 

179 

180 

181 

137 
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.. 

::c 
>­::, 
□ 
"' 

::c 
>­::, 
□ 
"' 

0 FEET 
METERS O 

4• 

3 6 

8' 

(APPROX. SCALE FT.) 

~PARSONS 

2 

12' 

PARSONS ENGINEERING SCIENCE, INC. 

CLl[NI/PRO...CCT TITL[ 

NOTECS ): SENECA ARMY DEPOT ACTMTY 
BUILDING INF□RMAT l □N REFERENCED FROM 
OFFICE OF POST THE ENGINEER 
DRA\JING NO. 14-76, JULY 19, 1976. 
HIBBARD-ENGINEERS DRA\JING NO. 20-80, 
SHEET NO. 1-10, DATE 5/16/80. 
ROBSON 8. \JOESE INC. CONSUL TING ENGINEERS 
DRA\JING NO. M/E-1, SHEET NO. 1 OF 4, 
DATE AUG. 6, 1986. 

'D[PT D-~ No 
! llff1aOlllllllt DlalDl:IIIRO "730CM7-Q10Ql 

BUILDING 816 
ROOM 816-8 
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N.Q1E.:. 

CLASS ONE ROOM 
2ri x 2ri GRIDS. 100% COVERAGE 
•ruxll 
• \/All SURrACES BELO\/ 2 METERS 

• ACCESS POI NTS TO A DISTANCE Of 2r, BE YOND CLASS 
T\10 SURVEY UNIT. 

• INTERIOR HORIZONTAL SURfACES ABOVE 2r,. 

In x in GRIDS 504 COVERAGE 
•CEILING <SUSPENDED AND NONSUS[ENDED> 

• UP PER \/ALLS (A BOVE 2r, ABOVE rLOOR suRrACD 

• ROOfS 

DOORIJAY 
<Ir DOOR PRESENT, CLO SE AND TREAT AS IJALU 

18 

37 

38 

44 

0 3 6 
FEET 

METERS O 2 

2' 4' 6' 

<APPROX. SCALE FT.) 

~PARSONS 

PARSONS ENC.INEERINC. SCIENCE, INC. 

NOTE<S): la.';i;i~tARMY DEPOT ACTMTY 

BUILDING INFORMATION REFERENCED FROM 
OFFICE OF POS T THE ENGINEER 
DRAIJING NO. 14 -·76 , JULY 19, 1976. 
HIBBARD- ENGINEERS DRA\JING NO. 20-80, 
SHEET NO. 1-10, DATE 5 / 16/ 80. 
ROB SON g, \JOESE INC. CONSUL TING ENGINEERS 
ORA \JI NG NO. M/E -1, SHEET NO. 1 OF 4, 
DATE AUG. 6 , 1986. 

OCPT ~ DtalXIZl:DfG JD•o ~?-otOQl 
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ROOM 816-9 
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N ~ CL.8SS □~E 8□□ t1 2. cc::r i;r, X i;r, GRl!lS, !QO% COVERAGE 
• FLOOR 

• \JALL SURF ACES BELO\J 2 METERS 

• ACCESS POINTS TO A DISTANCE OF 2r, BEYOND CLASS 
T\JO SURVEY UNIT. 

• INTER IOR HORIZONTAL SURFACES ABOVE 2r,. 

le ! lo CiB IDS llJ6 t: □~EB:aijE 
• CEILING <SUSPENDED AND NONSUS(ENDEDJ 

• UPPER \JALLS <ABOVE 2r, ABOVE FLOOR SURFACE> 

• ROOFS 

NORTH \JALL 

GJ DOOR\JAY 

17 . I 7 18 I 19 <IF DOOR PRESENT, CLOSE AND TREAT AS \JALLJ . 

. . . . . . 

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

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

. . .. 5 6 
. . . . . . 

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

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

... .... . . 
NORTH \JALL 

Cl 

8 2 3 --
_J 
_J ... _J 
:,, _J 

-t- 10 - ... 
I- :,, 15 25 26 27 "' w I-
:,, "' ... 

w 
0 
N 

1 4 

/ FLOOR 
; 

28 29 16 30 

24 

SOUTH \JALL 

12 13 

23 I 22 14 I 21 

0 3 6 
SOUTH \JALL FEET 

BQQM !ll!HQ 
METERS 0 1 2 

0 2' 4' 6' 

<APPROX. SCALE FT.> 

~PARSONS 
u 
~ PARS ONS ENC.INEERINC. SCIENCE, INC . 
0 

:2 Cll( NT / PllQ..CCT Tlfl[ 
I 

SENECA ARMY '.,' N □ TE (S) : DEPOT ACTMTY 
<O 

;::; BUILDING INFORMATION REFERENCED FROM 
a OFFICE OF POST THE ENGINEER 
"' 0 DRAIJING NO. 14- "/6, JULY 19 , 1976. OCP < I'·• ,.. 

lllfflll0IIIIDW -
'1'30047-otDot 

er HIBBARD-ENGINEE RS DRA\./ING NO. 20-80, 

'< SHEET NO. 1-10, DATE 5/16/ 80. BUILDING 816 
~ ROB SO N g, \./OESE INC. CONSUL TING ENG INEERS ROOM 816- 10 
3 DRAYING NO. M/E-1. SHEET NO. 1 OF 4, 
"' DATE AUG. 6, 1986. ~-er SCAL( IOAT[ riv .,, ll0'IWIJ 1UltUff IIOOO 
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t:illIE; 

CLASS Tl.JO ROOM 
2n x 2n GRIDS. 50% COVERAGE 
• FLOOR 

• ',/ALL SURF ACES BE L O'-' 2 METERS 

• ACCESS POINTS 10 A DISTANCE OF 2n BEYOND CLASS 
l',/0 SURVEY UNI T. 

• INTERIOR HORIZONTAL SURFACES ABOVE 2n. 

ln x Jn GRIDS. JO% COVERAGE 
• CEILING (SUSPENDED ANO NONsu(gND£0) 

• UPPER '-'ALLS (ABOVE 2n ABOVE FLOOR SURFACE) 

• ROOFS 

□ DOOR\IAY 
Cit DOOR PRESENT, CLOS( AND TREAT AS ',/ALL) 

4 ' 8' 12' 

(APPRO X. SCALE FT.> 

I 

! ~PARSONS 

I PARSONS ENGINEERING SCIENCE, INC. 

NOTECS): 1 SENECA ARMY DEPOT ACTIVITY 

BUILDING INFORMATIO REFERENCED FROM 
OFFICE OF POST THE ENGINEER 
DRAIJING NO. 14 - 76, JULY 19, 1976. 
HIBBARD -ENGINEERS DRAIJING NO. 20-80, 
SHEET NO. 1-10, DATE 5/16/80. 
ROBSON ~ IJOESE INC. CONSUL TING ENGINE ERS 
DRAIJING NO. M/E-1, SHEET NO. 1 OF 4, 
DA TE AUG. 6, 1986. 

=•Q -.c: 
DMRONWENTAL P!HClNEtRINC: T.30047-0100I 

BUILDING 816 
ROOM 816-11 

FIRST FLOOR & STAIRWAY 

AS NOTZD p~ ·;:_ AUGUST ZOCJI 
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NQIE_;_ 

N 4' Ei7iiC 
CLASS I~□ 8□□11 er 2M 2M GR!IlS, ~Q% COVERAGE X 

• FLOOR 

• IJALL SURF ACES BELOIJ 2 METERS 

• ACCESS POINTS TO A DISTANCE OF 2r, BEYOND CLASS 
TIJO SURVEY UNIT. 

• INTERIOR HORIZONTAL SURFACES ABOVE 2r1. 

0 [M X IM GRIDS, 10% COVERAGE 
I 

V, 

.... □ • CEILING <SUSPENDED AND NONSUSPENDED> 

"' s 
□ ® 

• UPPER IJALLS <ABOVE 2r, ABOVE FLOOR SURFACE> 
z I 

• ROOFS 

[ill DOORIJAY 
<IF DOOR PRESENT, CLOSE AND TREAT AS IJALU . 

CEILING 

EAST IJALL 

@ 

® 0 

0 
- @ 

...J V, 

...J □ < C ,. .... 
I 

I .... < 
"' .................................... -••. •1 " □ r z r 

- G @) .... ... . «•• • •• >• >•· •I 
0 

FLOOR 

0 © 

FEET 0 3 6 
71~1\ 1S31\ METERS 0 1 2 

ROOM 816-11 0 4' 8' I2' 

(APPROX. SCALE FT.) 

~PARSONS 
0 
~ 
a PARSONS ENG;INEERINC. SCIENCE, INC. 
X 
N 0.!(NT/PQO..CC T fi ll( 

I 

"' NOTE(S): SENECA ARMY DEPOT ACTMTY 
;: BUILDING INFORMATION REFERENCED FROM 

0 OFFICE OF POST THE ENGINEER 
'.'.) DRA\o/lNG NO. 14-76, JULY 19, 1976, !)(P l 10-~ t,;o 

::' 
111-..L- 73004'7-QlOQl 

ii 
HIBBARD-ENGINEERS ORA\o/lNG NO. 20-80, 

-;, SHEET NO, 1-10, DATE 5 / 16/ 80. BUILDING 816 
~ ROBSON g, \o/OESE INC. CONSUL TING ENGINEERS ROOM 816-12 
3 DRA\o/lNG NO. M/ E-1, SHEET NO. I OF 4, 
V, DATE AUG. 6 , 1986. 
~-er 
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CLASS TWQ RQQM 
2m 2m gRIQ;i , 50% COVERAgE X z • FLOOR 

• \/ALL SURFACE S BELO\/ 2 METERS 

• ACCESS POINTS TO A DI STANCE or 2 " BEYOND CLASS 

@ I 
T\1 0 SUR V EY UNIT. 

• INTERIOR HORIZONTAL SURFACES ABOV E 2" . 

~ t"" l " x l" GRIDS, 10% COVERAGE 
•~CSU1POCICIINC)~) 

@ -~ \IN.LS CAmvt &I oUO'V[ f1JXJI: sutrl<D . ...,,., 

@ 
[ill DOORWAY 

. ( IF DOOR PRESENT, CLOSE AND TREAT AS WAU) 

@ 

CEILING 

I I I@ 
I 11 

NORTH WAU 

CEILING 

0 0 0 0 

@ @ @ @ f--

NORTH WALL 
~ © 

L @ I _, 

~ ~ .... 
VI w @ @ @ 0 f-- :e 3' 

~ @ 
...., 

12 f--,., 
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® ® _, 
@ @ @ @ ~ 7 

........... 8 Wi'LJ<.WAY TO R"4 168 f--

Iii FLOOR 
w FLOOR 
3' 

® 0 (!) 0 @ (v 
0 4' e· 12· 

I I I I I I I I I (APPROX. SCALE FT.) 

llVM HlllOS TIVM Hl/10S 

~ PARSONS 
0 

PARS ONS ENGINEERING S CIENCE, INC. 3: 
0 

'.'.: ROOM 816 - 13B ROO M 816 - 13 CUOIT /PROA:Cf nfl( 

I 

SENECA ARMY DEPOT ACTMTY "' NOTE(S): ;;; 
~ BUILDING INFORMATION REFERENCED FROM OFFICE 
ci OF POST THE ENGINEER 
VI 

DRAWING NO. 14-76, JULY 19, 1976. O(Pl 10•Q. No 

0 llffll0IOd:lftA -
'73004 "7--01001 

ii: HIBBARD-ENGINEERS DRAWING NO. 20-80 , 

I 
BUILDING 816 ,:, SHEET NO. 1- 10, DATE 5/16/ 80 . 

8 ROBSON & WOES[ INC. CONSULTING ENGINEERS ROOM 816 - 13 
c'. DRAWING NO. M/E-1, SHEET NO. 1 OF 4, & 816- 13B V, 

< DATE AUG. 6, 1986. 
0: SC....[ I"'" l'r .,, JOOTm> 4llOOO'l'IDOI 
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BUIL DING INFORMATION REFERENCED FROM 
BLACK 8. VEATCH CONSUL TING ENGINEERS. 
DRAVING NO. Y2-621, MAY 2, 1955. 
REVISED RECORD VORK AS-BUil T 6 /2/58. 
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BUILDING INFORMATION REFERENCED FROM 
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DRA\JING ND. Y2-621, MAY 2 , 1955. 
RE VISED RECORD \JORK AS-BUil T 6/2/58. 
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DRA\JING NO. Y,!-845, MAY 2, 1955. 
REVISED RECORD \JORK AS-BUil T 6/2/58. 
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NOTECS): 
BUILDING INFORMATION REFERENCED FROM 
BLACK 8. VEATCH CONSUL TING ENGINEERS. 
DRAVING NO. Y2-621, MAY 2, 1955. 
REVISED RECORD VORK AS-BUil T 6/2/58. 
BLACK 8. VEATCH CONSUL TING ENGINEERS. 
DRAVING NO. Y2-845, MAY 2 , 1955. 
REVISED RECORD VORK AS-BUil T 6/2/58. 

CLASS ONE ROOM 
2M x 2M GRIDS. 100% COVERAGE 
• FLOOR 

• \IALL SURFACES BELO\/ 2 METERS 

• UNEARTHEN ROOFS \IITH DUCTS 

• EXTERIOR BUILDING SURF ACES 2M FROM ACCESS 
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BUILDING INFOP.MATIDN REFERENCED FROM 
BLACK 8. V EATCH CONSUL TING ENGINEERS. 
DRAw' I NG NO. Y2-621 , MAY 2 , 1955. 
RE V ISED RECORD w'ORK AS - BUILT 6 / 2 /SR 
BLACK 11. VEATCH CONSUL TING ENGINEERS. 
DRAw'ING NO. Y,~-845, MA Y 2 , 1955. 
RE V I SED RECORD w'ORK AS - BUil T 6 / 2 /58. 
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\IHERE DUST OR PARTICLES \IOULD DEPOSIT. 
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NOTE<S): 
BUILDING INFORMATION REFERENCED FROM 
BLACK II. VEATCH CONSUL TING ENGINEERS. 
DRA\JING NO. Y2-621, MAY 2, 1955. 
RE V ISED RECORD \JORK AS-BUil T 6/2/58. 
BLACK II. VEATCH CONSULTING ENGINEERS. 
DRA\JING NO. Y2-845, MAY 2, 1955. 
RE V ISED RECORD \JORK AS-BUILT 6/2 / 58. 
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VHERE DUST OR PARTICLES VOULD DEPOSIT. 

lri x lri GRIDS. 10% CO VERAGE 
• CEILING <SUSPENDED AND NONSUSCENDEDl 

• UPPER VALLS <ABOVE 2M) 

DOORVAY 
<IF DOOR PRESENT, CLOSE AND TREAT AS VALL> 

MISSING CEILING TILE 

0 FEET 
METERS 0 

3 6 

8' 

(APPROX, SCALE FT.) 

~PARSONS 

2 

12' 

PARSONS l!!NCilNl!!l!!RINCi SCll!!NCI!!, INC, 

CLl(N T/Pq,()J(C T TITL( 

SENECA ARMY DEPOT ACTMTY 

IO(P T 

' SCAL[ . 

lll'flllOllllmW IDIGIJIIDlllG 
D• Q. No 

73004?--otoot 

AS MOffll 

BUILDING 819 
ROOM 819-5 

DAT ( 
UIIU.UlT llOOO 

R(V 

• 





r- - - -----

C, 
3: 
0 

"' I 

"' ;;; 
~ 
0 
V, 

L _ ______ _ 

21 

16 

-
f-

17 

METAL CEILING 

22 

23 

SUSPENDED CEILING TOP 

20 X X X 
19 I 

SUSPENDED CEIL ING BOTTOM 

17 X X IX 
18 

HVAC DUCT BOTTOM 

24 

- -
- -
HVAC DUCT TOP 

25 

10 

6 

5 

0 

11 

15 

NORTH \./ALL 
METAL CEILING 

BOTTOM OF 1:1====+==~~ SUSPENDED CEILING 

7 

A 4 B 

FLOOR 

12 

14 

SOUTH \./ALL 

BLDG 819-BA 

9 

8 

3 

2 

27 

28 

26 

BOTTOM OF 
SUSPENDED CEILING 

MET AL CEILING 

..J 

..J 
<l: 
:Jc 

6 
I-
V) 

w 
:Jc 

~ 

5 

NORTH 
\./ALL 

2 

0 

B 

BLDG 819-Qll 

N 

MET AL CEILING 

3 
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BUILDING INFORMATION REFERENCED FROM 
BLACK S. V EATCH CONSUL TING ENGINEERS. 
DRA\o/lNG NO. Y2-621, MA Y 2 , 1955. 
RE VI SED RECORD \./ORK AS - BUI LT 6 /2/58. 
BLACK S. V EATCH CONSUL TING ENGINEERS. 
DRA\o/ING NO. Y2-845, MAY 2 , 1955. 
RE V ISED RECORD \./ORK AS - BUILT 6 / 2 / 58. 
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ORA \,'ING NO. Y2-62,. HAY 2 . 195 5. 
REVISED RECOR D \,'QRK AS-BU ILT 6/2158. 
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DRA\,'ING NO. Y2-9 4S, MAY 2. !955. 
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N □ TE(S): 
BUILDING INFORMATION REFERENCED FR OM 
BLACK &. VEATCH CONSUL TING ENGINEERS. 
DR AIJ ING NO. Y2 -621. MAY 2. 1955. 
REVISED RECOR D IJORK AS-BUil T 6/2/58. 
BLACK &. VEATCH CONSUL TI NG ENGINEERS. 
DR AIJING NO. Y2-845, MAY 2. 1955. 
REVISED RECORD \.'ORK AS-BUil T 6 / 2 / 58. 
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NOTECS): 
BUIL DING INFORMATION REFERENCED FROM 
BLACK I!. VEATCH CONSULT ING ENGINEERS. 
~A\JING NO. Y2-621. HAY 2. 1955. 
REVISED RECORD \JCRK AS - BUil T 6/2/58. 
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Response to Comments from the U.S. Environmental Protection Agency 

Subject: Draft Radiological Survey Report for SEAD-12 
Seneca Army Depot 
Romulus, New York 

Comments Dated: September 24, 2002 

Date of Comment Response: March 24, 2003 

General Comments: 

Use of URSA. The URSA data collected was not used as part of the MARSSIM survey. The 

scanning data and direct alpha, beta and gamma measurements were used for this purpose. The 

gamma spectroscopy data and exposure (uR) data were additional measurement that were made but 

were outside of the scope of a MARSSIM survey. However, Parsons did use the gamma 

spectroscopy (URSA) data to make some conclusions about the source of the elevated levels that 

were identified during the course of the MARSSIM survey. But, there· was no explanation in the 

report of how they related the gamma spectroscopy data collected (Appendix 0) to their conclusions 

that these elevated measurements are due to naturally-occurring radionuclides. 

Laboratory analysis was done on some samples to verify some of the URSA results; however, the 

laboratory results don't support the URSA results. In most cases, the Pu-239/240 and Am-241 were 

not detectable. In addition, for the background samples for which Parsons did identify these two 

radionuclides, they note that the identification is complicated by several radionuclides also having 

gamma emissions at about the same energy. 

While the survey team reached conclusions regarding areas of contamination potentially exceeding 

the DCGLs and these areas were further investigated with gamma spectroscopy, insufficient 

information was provided to allow the evaluation of the assumptions based on in situ gamma 

spectroscopy. The text should be revised to explain the method used to determine that exceedances 

were the result of elevated natural background. Based on the results of the gamma spectroscopy 

results (obtained with the URSA technology), a high level of confidence was not established that an 

accurate isotopic resolution of specific energy peaks was achieved. 

Response: The text, tables, and figures of Appendix O were inadvertently omitted from the Draft 

SEAD-12 Radiological Survey Report (Parsons, August 2002) and Appendix O has been provided for 

inclusion in this report. A brief summary of the procedure used in collecting and evaluating in-situ 

gamma spectroscopy measurements explained in Appendix O is provided below. 

Locations to analyze with in-situ gamma spectrometry using the URSA system were chosen because 

they were either an area of potential concern, or the location had the highest gamma measurement in 
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Response to USEPA Comments on Draft 
Radiological Survey Report for SEAD-12 
Comments Dated September 24, 2002 
Page 2 of 4 

the survey unit. Upon collection of a gamma energy spectrum, the energy spectrum was analyzed 

using the URSA Multi-Channel Analyzer (MCA) software. When analyzing the energy spectrum a 

smoothing factor, or a weighted averaging of the energy data, is applied. Three different smoothing 

factors were used: 36, 24, and 16; the larger the smoothing factor, the greater the averaging. These 

three smoothing factors are best used for detectors with wider resolutions, like the Nal-based 

FIDLER, where the photomultiplier tubes used do not supply a smooth continuum of energies. The 

choice of smoothing factor eliminates some of the statistical uncertainty inherent in the measurement. 

After the smoothing factor has been applied, the MCA software then performs an automatic peak 

search, which may then be supplemented by manual peak identification. Once the peaks have been 

identified, the software analyzes the energy ranges of the peaks to determine what radionuclides may 

be present. The radionuclide identification can be completed using two different methods of 

comparison: identification by peak energy +/- 6 keV, or identification by evaluating the peak's full 

width at half maximum (FWHM). The FWHM value relates to the shape or resolution of the overall 

peak. The information is clarified further in Appendix L, Guidance for Spectrum Analysis Process, 

and in Appendix 0, Interpretation of Gamma Spectroscopy Results. 

For each radionuclide identification method (energy band or FWHM) and each smoothing factor (36, 

24, and 16), an URSA MCA report is generated that contains potential radionuclide identifications. A 

total of 6 reports were generated for each spectrum collected; these reports are located in Appendix 0 

on the compact disc (provided with the draft report in August, 2002). 

Upon generation of the URSA MCA reports, additional analysis is completed that consists of 

compiling the potential identifications with the corresponding peak energies and FWHM value for 

that peak. The peak FWHM values are evaluated to determine if the radionuclides that were 

identified by the MCA software are accurate and reasonable. This evaluation is to determine if the 

identified peak fractional FWHM value (a measure of the resolution of the energy peak) is less than 

10% for primary peaks and 20% for secondary peaks - these percentages are conservative guidelines 

based on the expected energy resolution (5-10%) of Nal detectors and on the radionuclide specific 

examples using calibration standards. True radionuclide identifications are then additionally analyzed 

by evaluating their relation to any other radionuclides identified in the spectrum for radioactivity 

relationships (e.g., parent/progeny). 

Once the true identification analysis is complete, ratios of different radionuclide activities are 

assessed . Naturally occurring radioactivity exhibits a known set of ratios between parent/progeny 

radionuclides (U-238 to Th-234) and between different isotopes (i.e., U-238, U-234, and U-235). The 

same is also true of man-made radionuclides such as the radionuclides associated with weapons grade 

plutonium. Also the presence or absence of specific radionuclides within the spectrum can determine 

the nature of the spectrum being analyzed (i.e. , the absence of significant amounts of decay progeny 

in processed uranium materials). At this point, determinations can be made about what radionuclides 
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were correctly identified in the energy spectrum and if these radionuclides exist as part of a naturally 

occurring decay scheme. 

Material samples were collected within the SEAD-12 buildings, in addition to collecting the in-situ 

gamma spectroscopy measurements, to verify the results from the Final Status Survey (FSS). A 

limited amount of material samples were collected based on the results of the gamma radiation survey 

and sent to an off-site laboratory for isotopic analysis. The laboratory analysis reported mostly non­

detect values for the isotopes. Where there were identified isotopes, the results were negligible based 

on the small quantities measured in relation to the associated error. These results are presented in 

Table 4-27. 

Following the procedure outlined above, Am-241 and Pu-239/240 were identified in the in-situ 

gamma spectrometer energy spectrums. However, upon completion of the analysis, these 

radionuclides, which were present with several other radionuclides (Pb-210, Ac-228, U-238, Tl-208, 

and Th-228) having gamma emissions at 13 keV, were determined to be misidentified based on the 

presence of progeny and parents present and the historical use of the building. 

Specific Comments: 

Comment 1: Section 4.5.7, Material Sampling Results. Isotopic information was collected in 

addition to MARSSIM-based sampling. A minimum of one in situ spectroscopy measurement was 

collected in each building. A total of 96 measurements were collected. The locations selected in each 

building were based on actual elevated contamination measurements or the potential for exceeding 

DCGLs (based on the results of the WRS test). To confirm gamma spectroscopy results, material 

samples were collected at seven locations. These were analyzed using gamma spectroscopy onsite 

and then sent off site for further Pu-23 9 and Am-241 isotopic analysis. 

Although referred to, additional discussion of Table 4-27 is needed. The results presented in this 

table do not indicate a favorable comparison of results. The laboratory results reported detectable 

concentrations of Am-241 in all samples, but the gamma results were below detection in six of these. 

The seventh gamma spectroscopy sample reported levels of both Pu-239 and Am-241 , but at much 

higher levels than the laboratory results. This lack of agreement should be discussed . 

Response 1: Isotopic laboratory results indicate detectable concentrations for Pu-239/240 and Am-

241 in only two samples; in both cases there is a large error associated with the detection. All other 

laboratory results for Pu-239/240 and Am-241 were below the MDA and are therefore considered to 

be non-detect, as noted by the standard "U" qualifier in Table 4-27. The analytical results from the 

material samples confirm the findings of the in-situ gamma spectroscopy (i.e., that there is no residual 

Pu-239/240 or Am-241 contamination in the SEAD-12 buildings). The discrepancy in the detected 
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concentrations for sample BKGD CB 1 is a result of the laboratory analyses being conducted using 

alpha spectroscopy, which is more exact (i.e. , the primary alpha energies of the radionuclides 

potentially present are less similar than their gamma energies). The concentrations reported in Table 

4-27 for the gamma spectroscopy results from that sample reflect the contributions of several 

naturally-occurring radionuclides with low energy gamma emissions. This overlap is not as likely for 

alpha spectroscopy analyses. 

Comment 2: Section 5.2.5, Gamma Spectroscopy. Additional explanation is needed to document 

the way that the elevated gamma spectroscopy results were inferred as naturally occurring. The text 

indicates that one other radionuclide (associated with the natural U-238 decay chain") was identified, 

but it is not noted. The justification for assuming it is in equilibrium with U-238 is not presented. 

This determination can only be made by examining the radionuclide profile of the sample and 

comparing the concentrations of various radionuclides within the U-238 decay chain. These data are 

not presented or discussed. 

Response 2: Discussion regarding the in-situ gamma spectroscopy results is presented in the text of 

Appendix 0, which was inadvertently omitted in the Draft SEAD-12 Radiological Survey Report 

(Parsons, August 2002). The following topics are addressed in Appendix 0: 

• Man-made radioactive materials; 

• Artificially enhanced uranium; 

• Naturally-occurring uranium and thorium; 

• Assessing the potential for identified spectral peaks being associated with ambient 

background; 

• Radionuclide identification; and 

• Specific identifications within SEAD-12 buildings. 

Additional rational for concluding that the survey unit that includes location Building 804, room 1, 

grid 13 (sample number 14) is suitable for release is presented in Section 0.6 and Table 0 -3 of 

Appendix 0 . As indicated in Table 0-3, sample number 14 identified Pb-210 in addition to U-235 . 

Pb-210 is the radionuclide referred to in Section 5 .2 .5 of the text as being the one other radionuclide 

associated with natural U-238 decay chain that was identified. 
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Response to Comments from the New York Department of Environmental Conservation 

Subject: Draft Radiological Survey Report - SEAD-12 Phase I and Phase II Surveys 
Seneca Anny Depot 
Romulus, New York 

Comments Dated: February 6, 2003 

Date of Comment Response: March 24, 2003 

The New York State Department of Health (NYSDOH) has reviewed the above referenced document. 
Comments are as follows 

General Comments: 

While the NYSDOH does not agree on all aspects of this report, it does incorporate many of the 

suggestions offered by NYSDEC, NYSDOH and USEPA in previous correspondence. 

Based on our initial review of this report and accompanying data, the NYSDOH find no 

overwhelming evidence to object to the conclusions arrived at by the US Anny that SEAD-12 

buildings can be unrestrictedly released, based on the radiological considerations. There are, 

however, some general and specific questions or concerns relating to MARSSIM Methodology 

utilized and some conclusions drawn from some data on elevated areas in some buildings. 

Since the NYSDOH's initial involvement in reviewing decommissioning plans there was concern that 

there was little or no historical documentation of activities performed in these buildings. This led to 

the decision by the Anny to conduct a simultaneous characterization and final status survey using 

MARSSIM approach. We agreed at that time that data obtained during the characterization survey 

could be incorporated in the final status survey. Because MARSSIM assumes that all 

decontamination efforts have been completed, a statistical approach for the final status is acceptable. 

In this case, physical samples were only obtained from bias elevated scanning locations on a limited 

basis and not from a random sampling nor pre-determined number of samples. It is difficult, 

therefore, to justify acceptance solely on the statistics generated, since the procedure was not strictly 

followed. 

Although MARSSIM was not starkly adhered to in this case, there does not appear to be any evidence 

that remaining contamination would exceed negotiated clean up goals. 

Response: The characterization and final status surveys (FSS) within the SEAD-12 buildings were 

completed simultaneously as agreed upon between the regulators and the Anny. The surveys were 
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planned such that the appropriate data for performing a FSS would be collected so that the 

appropriate statistical analysis could be performed to demonstrate compliance of the survey unit. 

The samples collected during the SEAD-12 Building Surveys included direct alpha, beta, and gamma 

measurements, exposure rate readings, alpha/beta/gamma radiation smear samples, tritium samples, 

material samples for laboratory analysis, and in-situ gamma spectroscopy measurements. The 

sampling design was based on having the total number of direct measurements collected meet the 

minimum number of samples required for statistical analysis. All other samples collected were 

beyond what was needed statistically to serve as confirmation of the surface measurements providing 

additional support for the conclusions made based on the final status survey. The location of all direct 

measurements collected in the Class I and II survey units was based on a random-start grid; 

measurements collected in Class III survey units were based on both random and biased locations. 

MARSSIM does not differentiate between direct measurements and physical samples as long as the 

data requirements are being met (MARSSIM, September 2000, Section 6.1). Since the main concern 

in the SEAD-12 buildings was surface contamination, it was appropriate to use direct surface 

measurements as the primary means of sampling. 

Specific Comments: 

Comment 1: Seetion 5.2.1.1, Gamma Measurements: Please explain the necessity ofre-converting a 

gamma measurement expressed in an activity of dpm/100 cm2 back to a count rate in cpm. The 

whole purpose is to take a cpm measurement and convert it to an activity or unit area. The end 

purpose of evaluating an area further if it exceeds background is fine. 

Response 1: The FIDLER and count-rate meter combination used to collect gamma measurements 

provides results in counts per minute (cpm). In order to make a direct comparison of the raw survey 

data against the DCGLw-adjusted background, the DCGLw-adjusted background data for Am-241 

(the most conservative radionuclide) were converted to counts per cpm using the daily instrument. 

While it is acknowledged that a conversion from cpm-to-dpm could also be performed, it was felt that 

the cpm-to-dpm conversion would be less straightforward and would involve making assumptions 

about the efficiencies of the instruments used for the background survey (performed in 1999). 

Comment 2: Table 5-5, Building 804: The result of gamma spectroscopy indicates an activity 

exceeding the DCGLw for U-235 . The conclusion, however, is that the elevated level is naturally 

occurring. Given that U-235 exists in nature as .07% of the total uranium present; why is there no 

U-238 or U-234 reported in the sample? Could the result have been misidentified? Building 8 I 9 

indicated both elevated U-235 and Ra-226 with the conclusion that they are naturally occurring. It is 

highly unlikely that these levels are found naturally in building materials. It ' s more likely they have 

been incorrectly identified due to their similar energies. If not, some additional decontamination may 

P.\PIT\Projecis\S EN ECA IS I 2RIIBLDGSURV\comments\Dra ft \NYS DEC\N YS DEC3 _ 20 _ 03.doc 



n 

0 



Response to NYSDEC Comments on 
Draft Radiological Survey Report - SEAD-12 
Comments Dated February 6, 2003 
Page 3 of3 

be warranted. Using an explanation that alpha measurements do not exceed DCGL's 1s not 

acceptable, given the possibility of alpha emissions being obscured by paint or other covering. 

Response 2: Discussion regarding the in-situ gamma spectroscopy results is presented in Appendix 

0, which was inadvertently omitted in the Draft SEAD-12 Radiological Survey Report (Parsons, 

August 2002). This section of Appendix O has been provided for inclusion into the report. 

Pb-210, which is a decay product of both U-238 and U-234, was identified in the Building 804, Room 

1 sample. Typically, U-238 and U-234 were not specifically identified in the gamma spectroscopy 

measurements because of the relatively low intensities of their gamma emissions. Rather, the 

detection of Th-234 (which is a short-lived decay product ofU-238) was used as an indicator that U-

238 and U-234 were present. It is possible that the -186 keV identified as U-235 (Table 0-3) could 

instead be Ra-226 (or a combination of both radionuclides). Likewise Th-234 and two other 

naturally-occurring radionuclides (Pa-234 and Ac-228) have gamma emissions with energies in the 

-95 keV range that may contribute to the reported confirmatory peak for U-235 (96.9 keV). In any 

case, the gamma spectroscopy results support that there is no contamination at this location. 

Given the history and known use of Building 819 Room 12 (an engineering space with a separate 

entry than the rest of the building) it is unlikely that there would be any residual contamination in this 

room. The detections of Pb-214 (from the U-238 decay series) and Bi-211 (from the U-235 decay 

series) suggest that the detections of Ra-226 and U-235 are also the result of -naturally-occurring 

material. It should be noted that this worst case Ra-226 concentration (5388 dpm/100cm2
) is still 

below the ANSI/HPS Ra-226 surface-screening standard for a dose limit of 10 rnrem/yr (6000 

dpm/100cm2, from ANSI/RPS N13.12-1999, Surface and Volume Radioactivity Standards for 

Clearance). 

Furthermore, if radium contamination were present, it would likely be in the form of radium paint. 

While chemical processing does remove decay products and parents from the radium used in 

luminescent paints, isotopic separation of the radium is generally not performed. As a result, both 

naturally-occurring Ra-226 and Ra-228 (from the Th-232 decay series) would likely be present in any 

sort of radium paint bearing material. Both Ra-228 and its immediate progeny Ac-228 are beta 

emitters. It is agreed that any residual alpha surface contamination would not be detected through 

paint (if it were painted over); however, any potential radium contamination would also have a beta 

component (particularly from Ac-228) that would be detectable. Since there were no elevated beta 

measurements in Building 819 Room 12, it is reasonable to conclude that there is no radium 

contamination present. 
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