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1.0 INTRODUCTION

The Westinghouse Electric Corporation, LLC (Westinghouse) nuclear fuel manufacturing
facility at Hematite, Missouri ceased operation in June 2001 after nearly 47 years under various
owners and operators. Westinghouse now seeks to decommission the plant and release the
property. The United States Nuclear Regulatory Commission (NRC) is the primary agency for
the plant decommissioning. The Missouri Department of Natural Resources (MDNR) is the
primary regulatory agency for the remedial investigation/feasibility study (RI/FS) that is being
performed in accordance with the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) and the National Oil and Hazardous Substances Pollution Contingency
Plan (NCP). Both agencies are expected to provide critical roles in defining the regulatory path
to decontamination and decommissioning, site assessment and remediation, and eventual release.

This gamma walkover survey was conducted as an initial phase of the RI/FS at the site
and, as such, MDNR provided oversight for this work. MDNR representatives were on-site on a
daily basis, attended the daily meetings, and observed work being performed. Typically there
was only one representative present at a time and there were times when activities were
occurring in more than one location.

The plant is located on approximately 228 acres of property (Property) that is currently
owned by Westinghouse. The plant and production related activities are located on
approximately 8 acres of the Property.

1.1 SURVEY PURPOSE

Science Applications International Corporation (SAIC) performed a Gamma Walkover
Survey (GWS) at the Hematite Facility (Figure 1) during the period April 7-24, 2003 in
accordance with the Gamma Survey Plan for the Hematite Site (Survey Plan (Rev 0)). The
purpose of the GWS was to identify the presence of low level gamma radiation that could
indicate the presence of uranium including natural uranium, low enriched uranium (LEU), high
enriched uranium (HEU), and thorium 232 (Th-232) and progeny in surface soils. For the
purposes of this report, surface soils are defined as the thickness of soil that can be measured
using direct measurement or scanning techniques (MARSSIM). Typically, this layer is
represented as the top 15c¢m (6 inches) of soil (40 CFR 192). This information will be used to
aid in area classification and future characterization planning at the site.

The survey was conducted with the intent of maximizing the use of all data collected in
future site evaluations, specifically the Remedial Investigation/Feasibility study (RI/FS). The
GWS has been designed to follow the guidance for scoping surveys presented in Section 5.2 of
the Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM). Although this
survey was conducted to aid in classification of site areas as impacted or non-impacted, all
available data must be evaluated prior to classification of the site. The GWS detection ability is
limited to the gamma signature of site specific radionuclides and is typically limited to surface
soils.



1.2 SURVEY SCOPE

The GWS data will assist Westinghouse in verifying the conclusions of previous
Historical Site Assessments (HSA) and provide input for identifying potential sample locations
as part of the Remedial Investigation (RI). Other uses of the survey data include:

1. Determining the magnitude of surface contamination in the soils immediately
surrounding the plant area.

2. Determining the lateral extent of surface contamination extending out from the
plant.
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Figure 1. Westinghouse Property Map




3. Detecting, as is possible with surface gamma detectors, the presence of any burial
pits and other areas of concern known or unknown to exist at this time.

4, Determining the extent, if any, of the spread of surface contamination by the
existing natural migration pathways (ditches, streams, low points, surface water
flow, etc.).

5. Identifying non-impacted areas that may be appropriate for obtaining reference

areas samples to be used to estimate the background soil concentration for
contaminants of concern at the site.

6. Providing input to future site evaluations to determine the risk posed by the
uranium, and/or thorium contamination by locating areas and media impacted by
the spread of contamination and determining the magnitude of the contamination
present on the site.

2.0 SURVEY DESIGN AND METHODOLOGY

The survey was designed to cover 100% of the areas directly adjacent to the plant as
shown on Figure 2, which includes the areas surrounding the buildings and other obstructions. It
was expected that 70% of this area would be surveyed using a multi-pass conveyance and 30%
by technician-conveyed global positioning system (GPS)/gamma detector assemblies. The multi-
pass conveyance was planned for use over most of the grass-covered areas located outside the
fence line. Technician-conveyed detectors were planned to survey the evaporation ponds,
ditches, mounds, sedimentation pond, and drainages along or through the rail line, and in the
densely wooded areas outside the fence line.

The survey was designed to cover approximately 10% of the remaining areas as shown
on Figure 2. The survey was originally designed to be a roughly systematic survey of the
remaining areas of the site. In densely wooded areas, the surveys were planned to maximize peak
periods of satellite availability. The survey in the 10% coverage areas focused on locations with
higher potential for detection of elevated gamma radiation levels, such as in drainage ditches,
pond banks, and disturbed areas. It was expected that approximately 30% of these areas would
be surveyed using a multi-pass conveyance and 70% by technician-conveyed GPS/gamma
detector assemblies. The multi-pass conveyance was planned for use over the open farmland
located on the eastern side of the site and the semi-open hilly site terrain located north of State
Road P. The technician-conveyed GPS/gamma detector assemblies would be used to survey the
remainder of these areas.
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Figure 2. Initial Survey Plan



Uranium and its short-lived daughters (e.g., Th-234, Pa-234m, Th-231), as well as
Thorium 232 (Th-232) short-lived daughters (e.g. Ac-228, Th-228) have associated gamma
radiation. A sodium iodide scintillation detector (Nal 2”x 2”) was selected to detect the gamma
radiation. The Nal 2”°x2” was coupled to a rate meter, which transfers detector count-rate data to
a Trimble XRS (or equivalent) global positioning system (GPS) data logger. In addition, the
scaler/ratemeter combinations were upgraded with Ludlum’s “one-second count microchip” to
achieve a gamma count for every one-second GPS position location. The 2”°x2” Nal detector was
selected over other radiological instrumentation for the following reasons:

» It is a multi-purpose detector capable of low and high energy gamma ray detection
with no appreciable loss of low level gamma ray detection ability;

It is rugged and durable and requires less instrument maintenance or surveyor
downtime;

It is a lighter detector resulting in less surveyor fatigue that would otherwise produce
a less efficient survey;

It can be equipped with Ludlum’s “one-second count microchip” to achieve a gamma
count for every one-second GPS position location;

It allows an increased ability to pin point the source of elevated gamma signal;

It is cost effective, less expensive to procure and maintain.

vV Vv Vv V¥V

The 27x2” Nal detector detects gamma levels from surface sources and indicates the
presence of these levels in corresponding “cpm” (counts per minute) readings. The 2”x2” Nal
detector has varying sensitivities to different gamma ray energies and does not distinguish the
“cpm” readings for the various energies. The inability to discriminate between the different
energies does not allow a direct correlation of “cpm” readings to activity in a mixed radionuclide
field. Therefore, the results of the GWS are reported in “cpm”.

Prior to site mobilization, Westinghouse and SAIC, with MDNR in attendance,
conducted a kickoff meeting. The scope of the walkover was slightly modified as a result of the
meeting in that the Property would be assessed as seven areas identified by surface water
drainage boundaries or other physical features. The original 100% coverage area was slightly
increased to provide coverage in areas that may have been affected by past activities at the plant.
The 10% systematic coverage of the remaining portion of the Property was modified to allow for
more investigational coverage. In those areas where plant related contamination was not
expected, the area perimeter, disturbed areas, and any internal drainage ways were surveyed to
provide data to verify the assumption that the areas were not impacted. In some areas, closer to
the plant site, more systematic coverage was performed to provide data to assess potential
impacts.

The modified survey areas are described below and are identified along with approximate
property lines on Figure 3.

Area A — 100% Inside Fence

Area B — 100% Outside Fence

Area C — 10% South of Southern Drainage

Area D — 10% South of Rail

Area E — 10% South State Road P Between Drainages
Area F — 10% East Farm Area

Area G — 10% North of State Road P

6
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During the kickoff meeting a decision was made to implement the survey by
concentrating the technician-conveyed GPS/gamma detector assemblies in areas with pending
overhead tree canopies. The survey team decided to conduct the technician-conveyed
GPS/gamma detector survey in areas C, D, E, and G and, finally, A. This would concentrate
most of the survey crew in densely wooded areas before the tree canopy developed. In addition,
the survey was modified to concentrate the survey in the areas covered with the densest
vegetation during times when the most satellites were available to minimize the need for manual
recording of data. The all terrain vehicle- (ATV) mounted GPS/gamma detector assemblies
would begin in Area B and the 100% coverage area outside the controlled area fence, followed
by Areas F, G, and, finally, A.

The ATV-mounted GPS/gamma walkover was conducted by mounting three individual
detectors with independent GPS assemblies to the front of the ATV. The detectors were mounted
10 centimeters (cm) from the surface, and 70 cm apart to allow for sufficient overlap of each
detector's viewing window of 82 cm at the top of the detector crystal. The viewing window is
defined as the area capable of contributing gamma levels to the detector in a specific geometry
within acceptable scan minimum detectable concentrations. The viewing window of the 2”x2”
Nal detector was based on a detector height of 10 cm, crystal dimension of 5 cm x 5 cm with the
ability to accurately detect gamma radiation at a 70 degree angle to the source. The scan
minimum detectable concentrations presented in the Survey Plan (Rev 0) were calculated on a
postulated hotspot with a radius of 28 cm or diameter of 56 cm. If the postulated hotspot was
located directly between any two detectors, each detector could detect or view the elevated
gamma radiation. For the purposes of this report “hot spot” is defined as areas that have
significantly different count rates than the surrounding area and require additional investigation.
The data collected during this investigation will be reevaluated after a determination of the site
specific radionuclide ratios. The collective gamma contributions from the site specific
radionuclides will be evaluated, modeled and correlated to a site specific scan minimum
detectable concentration (MDC). Once the scan MDC and gamma contributions from site
specific radionuclides are known, a qualitative concentration to count rate comparison can be
made. The ATV was driven at a speed that would roughly equate to 0.5 meter/second or less.
The operator continuously monitored at least one of the instrument readouts with frequent
monitoring/comparison of all instrument responses.

The technician-conveyed GPS/gamma walkover was conducted by the technician
maintaining the detector approximately 10 cm from the surface progressing at a speed of
0.5 meters/second or less. The technicians moved the detectors in a slightly serpentine pattern,
where possible, taking care to maintain the 10 cm distance from surface to detector. Frequently,
the technicians substituted a controlled side-to-side pattern so the serpentine motion could
maintain correct detector alignment with the survey surface. The technicians continuously
monitored the audible instrument response.

Outside the 100% coverage area, the survey team was instructed on the general location
of the required survey coverage and areas of interest. Technicians were instructed to use their
experience to investigate the areas of highest contamination potential encountered in each area.
The team used the Trimble mapping tool to maintain roughly parallel paths in areas requiring
systematic coverage. Within the 100% coverage area, the survey team attempted to use the
ATV-mounted GPS assemblies wherever possible. When technician-conveyed GPS assemblies



were necessary, the survey team used constant communication and the Trimble mapping tool to
ensure adequate survey coverage.

Daily tailgate safety/planning meetings were held. The previous day's events, issues, and
progress were discussed, in addition to the areas to be surveyed that day. Each technician was
assigned to a specific area with coverage instructions, expected progress, and relative
background, with an associated investigation level (a scanning response which is detectable
above the background level) depending on the area to be surveyed. Upon completion of the
survey, the survey team and Westinghouse conducted a daily debrief meeting. The daily debrief
consisted of the survey progress, anomalies, issues, concerns, and a discussion of survey
progress and areas to be surveyed the following day.

3.0 SURVEY QUALITY CONTROL

3.1 DATA QUALITY OBJECTIVES

Table 3-1 Data Quality Objectives

DQOs

DQO Attainment

The initial mean background count-rate for each Nal
2"x 2" will be within 10% of the mean background
count-rate (at the same location) for all instruments
used for the survey.

All instruments used for the survey were within 10% of the
mean background count-rate (at the same location).
Instrumentation QA records are included in Attachment 1.

All survey instruments will be calibrated at least
annually using calibration sources traceable to the
National Institute of Standards and Technology

(NIST).

All instruments were calibrated at least annually in
accordance with ANSI N323A, Radiation Protection
Instrumentation Test and Calibration-Portable Survey
Instruments (ANSI, 1997). Instrumentation QA records are
included in Attachment 1.

All survey instruments will be performance checked
at the beginning of each survey day to determine the
usability of data collected. The established
acceptance criteria for background and source
response will be +20% of the mean value
determined during the initial instrument setup
procedure.

All radiological field instruments were performance
checked at the beginning and end of each day. All
acceptance criteria checks for all field instruments were met
as required by the plan. Instrumentation QA records are
included in Attachment 1.

3.2 INSTRUMENTATION QUALITY ASSURANCE

Each GPS instrument was paired with a survey meter/detector and assigned a pack

number. This was accomplished by giving all the GPS packs a letter from A to G and doing the
same for the radiological instruments. The GPS packs were then matched up with the
radiological instrument that had the same letter. The exception was GPS Pack A. It was paired
with Meter H.

3.2.1 Radiological Instrumentation Quality Assurance/Quality Control

Gamma walkover survey instrumentation was calibrated annually in accordance with
ANSI N323A, Radiation Protection Instrumentation Test and Calibration — Portable Survey
Instruments (ANSI, 1997) for the spectrum of radiation energies expected at the Hematite
facility.



Gamma walkover survey instrumentation was operated by qualified personnel in
accordance with SAIC’s Health Physics Procedure HP-30, Radiological Instrumentation, and
Health Physics Instruction HPI-001, Performance of a GPS Gamma Walkover Survey.

All instruments were initially processed to determine if the general area gamma radiation
levels would interfere with the initial instrument setup and the acceptance criteria determined
prior to arrival. All instruments were within tolerance of the acceptance range. All instruments
were verified to meet the established site-specific background acceptance criteria with the
exception of instrument "A". Instrument "A" exceeded the background and source values on the
high end during the initial on-site instrument check in. This instrument was tagged out of service
and removed from the site. No data was collected with Instrument “A”.

Table 3-2 Instrument Background Comparison

Instrument Mean Background cpm
B 5,493
C 5,135
D 5,418
E 5,315
F 5,263
G 5,322
H 5,405
Site Mean 5,343
10% range 4,809-5,877

Daily performance checks were conducted on each instrument as defined in HP-30 and as
summarized in the Survey Plan (Rev 0). Only data obtained using instruments that satisfied these
performance requirements were accepted for use in this investigation.

3.2.2 Global Positioning System Quality Assurance/Quality Control

The daily QC check of the GPS units was performed and recorded for use post-survey.
The accuracy of the GPS system is dependent on many factors, mainly the number of visible
satellites, which will vary throughout the day. The manufacturer's stated accuracy is sub-meter;
the actual accuracy or Position Dilution of Precision (PDOP) of the GPS units varies and is
dependent on satellite visibility. Each data point collected has a PDOP value attached as a
measurement of the coordinate accuracy. PDOP simply provides an indication of the expected
accuracy of GPS positions based on the relative positions of the satellites. Lower PDOP values
provide more accurate data. The accuracy of single data point can be determined by the PDOP
value associated with the point.

The daily positions check on a known or identified location assists the project in
determining if data files collected on a given day require post processing. The northern most
monitoring well located just west of the Building 231 was used as the known location for this
survey.

The data collected from each pack at the beginning and the end of each survey day is
collected for use post-survey while the data is evaluated. The relative differences between the
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pre- and post-survey check, the drift during check, and the relative differences between GPS
units are all evaluated. This evaluation helps to quantify the degree of confidence in the reported
coordinates for each data point across the project. In addition, the check pinpoints suspect
coordinate data associated with a particular GPS unit, a particular GPS unit on a given survey
day, or all GPS units on a given survey day.

If one of the GPS units indicates a significant difference in reported locations when
compared to known or other GPS units, all position data collected that day with that unit is
suspect and is evaluated. The evaluation will inspect the position of all data points in relation to
property boundaries, known areas covered that day, and in relation to data points collected on
other packs in the general vicinity. In addition, the corresponding radiological count rate for a
reported area will be compared to known or collected radiological count rates from other
instruments in the same area. If the above data checks indicate an unreasonable amount of error
in the reported coordinate data, the specific data files are post-processed to increase coordinate
position accuracy.

3.3 SURVEY QUALITY ASSURANCE

The survey team performed numerous performance, operation, and continuity quality
checks during implementation of the survey. Instrument response is continuously checked in the
field by referencing adjacent meter responses. The technicians, constantly monitoring the
instrument response, periodically verify abnormal (either relatively high or low count rates) by
comparing their instrument output with other instruments in the general vicinity. This check
occurred frequently as the observed “relative background” count rate decreased as the
technicians moved from the plant site toward the Joachim Creek. The technicians also perform
an additional instrument response check during data evaluation. Instruments within the same
general proximity should have recorded relatively similar count rates. All data were checked for
erroneous data patterns that would suggest a faulty instrument response.

Position accuracy is checked upon completion of each day's survey. The collected data is
downloaded and the data plotted on the site map. The site map, which was based on a February
2003 aerial flight by Sanborn and included a State plane grid prepared by Metropolitan
Engineering, was provided by Westinghouse. Each technician verified that all the data they
collected were captured and that the data were in the correct general area. The position is further
verified during data evaluation by comparing data collected by adjacent technicians and
instruments. This check is easily accomplished for the data collected with the ATV-mounted
GPS assemblies. The three data streams are plotted and the plots are evaluated for erroneous or
out-of-place data points. This check is more difficult to quantify for the data collected by the
technician-conveyed GPS assemblies. The check, in this case, is performed by having the
technician who collected the data review a plot of all collected data. Technicians check the
location of their plotted data in relation to other data collected at the same time by other
technicians. Technicians note the position of their data streams in relation to the adjacent data
streams to determine if data is missing or erroneous coordinates have been recorded.

Data accuracy/reproducibility is checked during data evaluation. If relatively low or high-
count rates that do not adhere to the surrounding data are identified in the data, additional
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investigation is warranted in these areas. These areas are identified during data evaluation and
performance of an additional gamma walkover to verify the abnormality is conducted.

Survey accuracy is checked by evaluating the entire data set for gamma radiation trends
and patterns. If the patterns or trends do not make sense considering the topography, known
operating history, field observations, or experience of the field team, additional investigation is
warranted. For instance, high gamma radiation levels adjacent to a drainage ditch should indicate
a high potential for elevated gamma radiation levels within the ditch. Conversely, small areas of
elevated gamma radiation levels surrounded by large areas of background or near background
gamma radiation levels with no obvious transport mechanism are suspect and are further
investigated.

34 DATA MANAGEMENT

Pre-Survey

e Prior to the start of the survey, the site was divided into seven survey areas with
common geographic features, such as roads, railroads, creeks, and drainages, which
provide easily recognized boundaries. The survey areas are described below and are
shown on Figure 3.

A-Inside Fence

B-100% Area Outside Fence
C-South of Southern Drainage
D-South of Rail

E-South State Road P East of Drain
F-East Farm Area

G-North of State Road P

¢ Once the survey areas were designated and the equipment was labeled, the format for
the file naming system was established. File names consisted of seven digits that
included GPS pack letter (A-G), (W) for Westinghouse, Survey area letter (A-G),
Media type letter, example (S) for soil and (G) for gravel, and a three-digit file
number, example (001). An example of a filename follows:

BWDS002

B-GPS Pack ‘B’
Ww-Westinghouse
D-Survey Area ‘D’
S-Soil

002-File number

Post-Survey

12



e At the end of each day of field activities, all gamma walkover data was downloaded
from the TDC1 data collector flash memory card to a site computer via Pathfinder
software.

e The Pathfinder software was also used to export the raw field data into Microsoft
Access. Microsoft Access was used to convert the data into a format that can be
imported into Arc View Geographic Information System (GIS) software.

¢ Once formatted, the survey data was placed into an Arc View project file, and a
survey map was created to be presented in the daily post-survey briefing.

Following each day of surveying, the GWS survey files were backed up by copying the
data to CD-R disks. After each week, the data was copied to SAIC’s St. Louis office server.

4.0 SURVEY RESULTS

Due to various backgrounds, as described below, encountered across the site, it is
difficult to provide an accurate visual display of all the data on one map. Figure 4 shows the
survey coverage of the entire Property with the data color-coded at 2,000 counts per minute
(cpm) increments, starting with 10,000 cpm for soil and 5,000 cpm for gravel and asphalt. This
map provides the greatest amount of detail for examining trends and general gamma radiation
levels across the Property. Figure 5 shows the survey coverage for the entire Property with the
data color-coded at 2,000 cpm increments, starting with 11,000 cpm for soil and 6,000 cpm for
gravel and asphalt. This figure, when used in conjunction with Figure 4, provides evidence of a
gradual decrease in count rate from the railroad south to Joachim Creek. Figure 6 shows the
survey coverage for the entire Property with data color-coded at 3,000 cpm increments, starting
with 10,000 cpm for soil and 5,000 cpm for gravel and asphalt. The figure proves that the
majority of the collected data is between 10,000 — 13,000 cpm. The reference area average was
approximately 10,500 cpm. Figure 7 shows the survey coverage of the entire Property in two
colors, with the discriminator at 16,000 cpm. This figure is designed to show the areas of the
Property that are significantly above background.

41 BACKGROUND VALUE DETERMINATION

SAIC used three types of background values: instrument, reference, and relevant, to
fulfill the objectives of the survey. SAIC evaluated all the collected data to determine the
background value to be applied during data evaluation.

Individual instrument background values were determined to verify that the gamma
detectors being used for the survey are responding similarly to low gamma flux levels. All
individual instrument mean background values were within 10% of the mean for all detectors,
ensuring all data collected could be evaluated and depicted on one color-coded map without data
misrepresentations resulting from variations in detector response.

SAIC performed this background check by collecting individual instrument background
values prior to mobilization to the site. The average or mean value of all the individual
instrument values was calculated, in addition to the 10% range around the mean. All instruments
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were checked upon arrival at the site to verify not only that the instruments were still within 10%
of each other but also to verify that the “site” instrument background was not significantly
different than initial instrument background calculation. The “site” background was not
significantly different upon initial check and all instruments were well within the 10% range of
the mean, with the exception of Instrument “A”, which was removed from service. The
individual instrument background values were on average 1.67% of the mean with the largest
deviation individual instrument background being 3.89% below the mean. All of the instruments
were determined to be responding similarly within tolerance to low level gamma flux radiation,
and as such, were acceptable for use on this project.
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Reference background gamma count rates of soil and other media with similar physical
and geologicdl characteristics as the soil/material being investigated were collected in non-
impacted areas surrounding the site. The reference background count rate was used to determine
which areas on the Property had gamma count rates in excess of the local background gamma
levels. No reference area measurements were initially going to be obtained unless media or
background count rate fluctuations indicated that multiple background populations were present
on the Property. We determined on the first day of surveying that reference area measurements
would be beneficial and should be collected as time allowed. It was apparent that the background
gamma flux radiation levels for the railroad rock, the asphalt, the gravel, the grassy soil, and the
soil background in the tree-covered areas were all significantly different. There was an obvious
difference in the count rates between the different media types, with gravel/asphalt being on the
low end and the railroad rock being on the high end. It was also noted that the general trend of
gamma count rates tended to decrease as the survey progressed from the site or railroad, down
the hill toward Joachim Creek. There may be different soil background count rates present on the
site due to the varying soil types. The gamma count rate was relatively low near the creek in the
presence of coarse-grained soils (i.e. sand and gravel); the gamma count rate had a tendency to
decrease in direct proportion to the amount of visible sand-like material in the surveyed soil.

After discussion with the project team, it was decided to attempt to locate a suitable
reference area south of the site, preferably south of State Road P. The need for quick access and
the ability to obtain the numerous media and soil type backgrounds limited the potential sites. A
limited amount of effort was expended to locate a suitable reference area that met the initial
criteria. No suitable area was identified that met all the criteria. The closest reference area that
met most of the criteria was the U.S. National Guard Armory Site, located east and north of the
site near the junction of State Road P and State Road A.

Access was requested and granted. SAIC mobilized two individuals to the site for
reference area measurements to obtain at least 100 measurements in each media type: asphalt,
gravel, soil adjacent to railroad under trees, uncultivated grass covered soil, and rhyolite (non-
native rock used to support railroad tracks).

After obtaining these measurements, SAIC also gathered additional measurements adjacent to
Joachim Creek at the bridge on State Road A. These measurements were obtained on the east
side of the creek, just upstream of the bridge. Table 4-1 summarizes the results of these
measurements.

‘Table4-1  Reference Area Measurements

Asphalt Gravel Grass Soil Soil Rhyolite Sandy Soil
Adjacent to Railroad
Railroad Rock
# measurements 371 407 171 250 262 352
Mean 4,904 4,360 9,415 10,402 14,867 7,624
Std Dev 391 416 1,012 836 874 1,507
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Further evaluation of this reference may be necessary during later sire investigations to
verify that it is an appropriate reference area based on soil classification of on-site surfaces soils
conducted during the Remedial Investigation. The evaluation of the gamma walkover data was
performed primarily using relevant background not reference area background. The use of
relevant background allows the evaluator to determine which locations with in an area exhibit
higher gamma levels when compared to surrounding soils. The reference data collected was
only used to establish the baseline count rate expected with in a given area.

Report results primarily addressed areas that contain elevated activity significantly above
background. Reference area measurements were taken to provide a basis for comparison with
gamma survey readings collected on-site.

The basis for acceptance of the area selected for reference area measurements was based on
accessibility, like terrain the presence of most of the media encountered on the site (gravel,
asphalt, rhyolite, grass covered soil, tree covered soil, and sandy soil) and may require further
evaluation based on actual classification of on-site surface soils conducted during the Remedial
Investigation.

The reference data collected was only used to establish the base line count rate expected
within a given area.

Other locations were investigated for inclusion as potential reference areas within several
miles surrounding the site; however, no other area was located that provided all media types,
open access or similar terrain as compared to the area selected for reference area gamma
measurements.

Survey area relevant background was used for evaluation of specific areas within the site.
Relevant background is the comparison of count rates to count rates in the surrounding
immediate area of impacted locations on site. Relevant background is used during performance
of the gamma survey to alert the technician to isolated “hot spot” areas that are different from the
surrounding area and require additional investigation.

Relevant background was used during this survey, primarily in the 100% covered area
and to a limited extent on the remainder of the Property. All the surveyors consistently monitored
their instrument’s audible and visible response. The technician noted any appreciable increase or
decrease in count rate and additional data were collected in the area of concern to investigate the
abnormality.

Not all instruments were continuously monitored during the use of the ATV; however,
the operator did monitor at least one instrument and periodically compare the readings of the
instrument to adjacent meters. The data collected by the ATV-mounted instruments were
evaluated in comparison to data collected by the adjacent instruments to detect deviation in
relevant background.
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The technicians performing the survey in the heavily vegetated areas monitored the
audible response of their instruments as conditions allowed. There were times that the thorny
vegetation, briars, tree limbs, or other obstructions removed the headphones from the
technicians’ range of hearing and some portion of the survey continued until it was possible to
replace the headphones to within hearing range.

Relevant background was used during the evaluation of the collected data. Data points
that were either relatively high or low were scrutinized to determine the deviation in background.
If evidence could not be produced to explain the deviation, a survey team was mobilized back to
the location to investigate the deviation in relevant background.

For the purposes of data evaluation, SAIC assigned the following background values for
the various media types:

Gravel 5,000 cpm
Asphalt 5,000 cpm
“Soil 10,000 cpm

Rhyolite 15,000 cpm

It should be noted that applying a single soil background count rate could potentially lead
to misrepresentation of the soil data due to the various apparent fluctuations in the soil media
background count rate.

42 AREAA

The gamma walkover survey in this area was designed to provided 100% coverage of all
accessible areas that were not beneath buildings or covered with asphalt or concrete. Other
ground covering includes gravel, soil, and water. This area consisted of all accessible areas
within the outer boundary fence or controlled area. There were numerous areas of concern within
Area A, including the evaporation ponds, Deul's Mountain, the fenced-off restricted area, the
area surrounding the spent limestone piles, and drainage ditches.

Approximately 50% of the surveying was performed by the use of an ATV with three
front-mounted GPS/gamma detector assemblies. The remaining 50% of the area was performed
by technician-conveyed GPS/gamma detector assemblies.

The spent limestone piles were not surveyed as part of this walkover effort, although no
significant readings were found in the vicinity of these features. Small drainages in this area that
led under the fence were noted and surveyed as well, with no significant readings observed at the
surface. Also, no elevated readings were observed in the northeast corner of Area A.

As expected, there were many areas of elevated gamma radiation identified within
Area A, Areas w1th elevated gamma readm s werecentered within the i NNNEEN around
the oppauSERNININ:, and near the AKINNEN . Although, the portion of Sl
o that was covered with plastic was excluded from the effort, the hlghest readmg
obtamed within Area A was collected at the £ageetENE Rt i B g

‘was found protruding from the soil. Readmgs at thlS locatlon were as hlgh as 874, 000
cpm.
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Figure 8 depicts the survey coverage of Area A with the standard 2,000 cpm increment.
Figure 9 depicts the survey coverage of Area A with a two-color coding, separated at 18,000
cpm. The purpose of Figure 9 is to show the areas that clearly have elevated gamma levels above
background, additional investigation will be required in the other areas to determine if
radiological contamination above background is present. Due to the relatively high levels of
gamma radiation detected within this area, Figure 10 depicts Area A survey data with 20,000
cpm increments.

43 AREAB

This area is bounded to the north and west by Highway P, to the south by the railroad,
and to the east by a tributary that separates it from Area E. Area B does not include anything
located within the facility security fence, as this is designated as Area A. The terrain of Area B is
relatively level and covered primarily by grass. Other surface features include trees, brush,
buildings, trailers, an asphalt parking area, gravel roads, a small pond, ditches, monitoring wells,
and air sampling stations.

Complete coverage was provided in Area B. Most of the surveying was performed by the
use of an ATV with three front-mounted GPS/gamma detector assemblies. In areas where the use
of the ATV was not practical, manual surveying was performed by technicians.

No significant areas of elevated gamma radiation were identified in the large grassy area
to the west of the pond and east of Highway P. In fact, only one small area of elevated readings
west of the pond was identified toward the northern end of the area. This location was less than
0.5 m? in size and was found to be approximately 24,000 cpm above local background.

The area just dillof the pond and Ml of the Tile Barn had several areas of elevated
readings. This was especially true around the cistern burn pit area. Areas of elevated readings
ranged in size from less than 0.5 m’ to several square meters. Two very small areas‘of the
Tile Barn and §gjjjpof the silo were also found to show elevated readings. Although the glazing
material used on the Tile Barn bricks is suspected to contain uranium, this did not appear to
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increase background gamma radiation levels in the area immediately surrounding the barn at the
plane where the gamma survey was conducted (10 cm above ground surface). A contact reading
of the bricks was taken for informational purposes and only a slight increase of approximately
1,000 cpm was detected. Just a few inches away from the bricks the instrument readings returned
to ambient levels of gamma radiation.

A grassy area between the barns was surveyed and found to contain several areas of
elevated readings. This grassy area is surrounded to the east, south, and west by an asphalt
walkway and to the north by a wooden fence. One small area less than 0.5 m” was identified just
off the northeast corner of the east barn.

A ditch southwest of Buildinguand north of the rail line showed an increase in count
rate at the bottom of the ditch. This ditch was surrounded in dense vegetation and the actual
bottom was physically quite shallow; therefore, the increase in count rate is not expected to be
caused by geometry issues between the detector and the soil surface. A section of old fencing ran
along a portion of the north slope of this ditch. A small area less than 0.5 m? north of the fence
was also identified.

An asphalt drive to the west of Building‘ﬂ- was initially thought to have significantly
elevated gamma radiation levels. Upon further investigation it was discovered that containers of
radioactive material had been stored inside Building‘ in close proximity to the western wall.
It cannot be determined, however, that these containers are the sole contributor to the increased
gamma radiation levels outside of Building @ Upon removal of the containers, additional
investigation in this area is warranted to verify the actual gamma levels present.

A survey along the southern fence line of the facility revealed a narrow strip of elevated
readings just east of the two evaporation ponds. A count rate of almost 200,000 cpm was noted
in this area. Drainages originating from within the fenced area were noted along the southern
fence line and also surveyed. No significant increase in gamma levels was noted in these
drainages outside the fence.

In the area of the burial pits,dii#of the facility, several limited areas of elevated readings
were identified as expected. Also, the wooded areas in the western portion of Area B contained
several piles of debris such as concrete, wood, asphalt, and sheet plastic. A piece of metal
protruding from the ground was found in this wooded area. The metal showed gamma radiation
levels of approximately 24,000 cpm. This location was flagged for future reference and later
Westinghouse employees retrieved this metal, which turned out to be what was left of a severely
rusted metal bucket with soil residue. The bucket appeared to be painted white and showed no
- identifiable markings. Westinghouse performed a contamination survey of the bucket, which is
included as Attachment 2. The area where the bucket was removed was resurveyed and found to
contain residual gamma radiation levels of approximately 16,000 cpm.

Figure 11 depicts the survey data with the standard 2,000 cpm increment starting at
10,000 cpm for soil. Figure 12 depicts the survey data on a two-color map with the discriminator
at 18,000 cpm. The purpose of this map is to show the areas that clearly have elevated gamma
levels above background, additional investigation will be required in the other areas to determine
if radiological contamination above background is present.
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44 AREAC

This area is bounded to the north by a drainage ditch and to the east by Joachim Creek;
the area extends south slightly past the bridge, then the Property boundary roughly follows a
fence back north until it runs into a small drainage. The area boundary then turns at a right angle
and heads due west to the railroad. The extreme western boundary of this area is the railroad.
The terrain of Area C is generally wooded with limited underbrush; the brush, briars, and
thickets tend to increase near the boundary in cleared areas, with some open areas located in the
extreme southern part of Area C.

The gamma walkover of this area was designed to provide limited coverage in the areas
of higher probability of contamination deposition. The survey was to provide coverage adjacent
to all boundaries of the area with more concentrated coverage in the area near the bridge. Local
citizens had reported that material might have been buried on or near the southwest portion of the
property, in the vicinity of Joachim Creek bridge.

The survey was conducted initially by concentrating on the northern drainage. The team
concentrated on benches, low areas of sedimentation deposits, erosion ditches, and potential
areas for silt deposition during flooding. All areas of high probability were adequately covered in
addition to varying distances (10-30 feet [ft]) from the drainage. An area surrounded by
drainages and Joachim Creek was identified at the discharge of the northern drainage into
Joachim Creek. This area was thought to have a high probability of contamination and was given
thorough systematic coverage. The bank of Joachim Creek along the eastern boundary of this
area is vertical in most places with a deep drop to the creek bottom. Limited coverage was used
in this area, concentrating on the upper creek bank edge, drainage or erosion ditches going to
Joachim Creek, and any areas of obvious flood deposition.

The exact site boundaries were not known to the survey team at the time of the survey, so
a limited amount of coverage was conducted south of the bridge in potential dumping areas that
are actually outside the Westinghouse property boundary. Concentrated systematic coverage was
performed in the area just north of bridge in areas of obvious dumping. The concentrated
coverage continued to the north until there was no further evidence of dumping that is, trash was
not present. The survey continued along the perimeter fence, focusing the effort around a small
drainage, once again concentrating on potential areas of contamination deposition as mentioned
above. The survey team performed limited coverage adjacent to the railroad. This area is sparsely
populated with mature trees and many briars, and follows the power lines. The extreme northern
portion of Area C consists of a small triangle of land bounded on one side by the railroad and
drainages on the other two sides. Gamma walkover coverage was concentrated in this area due to
close proximity to the plant and relatively higher probability of contamination from flood
deposition. '

No significant areas of elevated gamma radiation were identified in Area C. The relative
count rates did tend to decrease as the survey progressed east or downhill from the railroad to the
creek. The decrease in count rate was noticeable but not significant during the transition.
However, the count rate decrease was significant when comparing the relative count rates
adjacent to the creek to the count rates adjacent to the railroad. The survey team verified the
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count rate decrease across the three meters and commented on the obvious decrease. The gradual
decrease could be due to a number of various reasons, but is most likely due to a change

in soil type. Figure 13 depicts the survey data with the standard 2,000 cpm increments starting at
10,000 cpm for soil.

45 AREAD

Area D is located directly south and east of the main site facility. This area is bounded by
the railroad to the north, Joachim Creek to the south, and on the east and west by drainages. The
farm is located east of this area and Area C is located to the west. The terrain in this area was
very similar to Area C. The northern portion of Area D is a gradual hill that flattens nearing
Joachim Creek. The area adjacent to the railroad was heavily covered with briars and
underbrush. The underbrush gradually decreased as the survey moved south toward Joachim
Creek, giving way to mature trees with limited underbrush.

The gamma walkover of this area was designed to provide roughly systematic coverage
of the entire area. The survey initially concentrated on the boundaries, with an emphasis on areas
that were more likely to be contaminated. After the boundaries were established, the rest of Area
D was adequately covered by surveying with varying distances (10-30 ft) between surveyors.

In general, the count rates observed in Area D ranged from 6,000 cpm to 14,000 cpm.
The highest count rates were observed in the @il portion s to the railroad and
decreased in a roughly uniform pattern as the survey progressed south and east toward Joachim
Creek. The most abrupt or noticeable count rate deviation was observed at the foot of the small
hill that lies adjacent to the railroad in the north portion of Area D. The roughly uniform
deviation in count rates tends to indicate a gradually changing background or potentially
systematic windblown contamination. However, if the area had been contaminated by
windblown contamination, localized elevated readings in the low areas where water tends to
collect and evaporate would be expected. We identified many low areas and identified no
localized elevated count rates.

There were two isolated areas within Area D that require additional investigation. The
first area is located in the northwest corner of Area D at the culvert outlet from the site pond. The
culvert allows for flow of water from the site pond under the railroad. The increase in gamma
activity in this area could be due to the presence of Rhyolite rock that had fallen from the
railroad roadbed. Rhyolite was observed and an increase in count rate was detected in the
presence of this material; however, additional increases were noted without visible Rhyolite. It is
possible that the increases were due to the presence of Rhyolite slightly beneath the surface, but
this could not be confirmed in all cases. The second location requiring additional investigation is
slightly southwest of the first location near the convergence of the two drainages. The spot is
roughly in the middle of converging ATV paths prior the stream crossing. A sustained count rate
of 14,000-15,000 cpm was identified in this area. The relative background in this area ranged
from 11,000-13,000 cpm. This area with elevated gamma radiation readings was fairly small: 1-
2 square meters, and is only slightly elevated above relative background. Figure 14 depicts the
entire Area D with the standard 2,000 cpm increment starting at 10,000 cpm. Figure 15 depicts
an enlarged view of the two local isolated elevated readings.
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4.6 AREAE

Area E is the area located just east of the facility. Area E is bordered on the west and east
by drainages, to the south by the railroad, and to the north by Hwy P. Area E was densely
covered with trees, briars, and brush. This area was generally level, with intermittent ditches and
drainages. The area did not appear to drain well, as evidenced by the presence of standing water
in numerous locations and generally muddy terrain.

The gamma walkover of this area was designed to provide roughly systematic coverage
of the entire area. The survey was conducted by initially concentrating on the boundaries, with
an emphasis on areas that were more likely to be contaminated. After the boundaries were
established, we attempted the survey of the remaining portion of Area E by surveying with
varying distances (10-30 ft) between surveyors. Due to the very thick underbrush and briars,
systematic coverage was difficult to obtain. The initial attempt failed to provide adequate
coverage, the second attempt resulted in GPS cord damage, and the majority of the data from the
walkover was not collected. If additional walkovers are to be conducted in this area, some
limited amount of clearing and grubbing will be required.

In general, the gamma radiation levels in this area ranged from 8,000-14,000 cpm. The
count rate was relatively lower adjacent to and around the western drainage. This was the area
expected to have the highest probability of contamination due to its proximity to the site.
Additional walkovers were performed adjacent to the drainage that verified the decreased count
rate. One area, slightly south of the gravel-parking pad in the northeast portion of the area,
indicated a single elevated data point. The count rate associated with this data point was not
verified by the surrounding count rates of the surrounding data points. An additional gamma
walkover was conducted in the vicinity of the original data point to verify the existence of
elevated gamma radiation. No elevated gamma radiation was detected at the point or the area
surrounding the original data point.

The map of this area indicates one isolated elevated reading«igijiiilt to Area B along the
bank of the 4@@drainage of Area E. This location has been included in the Area B evaluation. It
consists of the metal debris that was removed by Westinghouse.

Figure 16 depicts the data collected for Area E with the standard 2,000 cpm increment
starting at 10,000 cpm.
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47 AREAF

Area F is comprised primarily of the farm that is to the east of Area E and the facility.
Most of Area F consists of grassy grazing areas, a pond, and a small wooded area. The railroad
splits this area in two. The area is bordered in the south by Joachim Creek. Hwy P is the
boundary to the north. Area E and Area D make up the boundary to the west. Additional
farmland, not part of the Property, is located to the east.

As in Area C and D, relative elevated count rates are identified just south of the railroad
in areas covered with mature timber. A drainage ditch was identified during the survey on the far
southeast portion of Area F. The survey of this ditch resulted in two areas of interest. The first
area was further investigated and the increase in count rate was proved to be due to a change in
the geometry of the survey. As the ditch deepened and sidewalls became closer to the detector,
- an increased count rate was observed. The survey identified elevated gamma radiation levels at
the extreme northern portion of the same drainage. This apparent increase was investigated and
determined to be due to the presence of Rhyolite.

Figure 17 depicts the data collected for Area F with the standard 2,000 cpm increment
starting at 10,000 cpm.

48 AREAG

Area G is divided into two sections that are north of the facility. Both sections are mostly
tree covered and are more elevated in topography than the rest of the areas.

The gamma walkover of this area was designed to provide limited coverage. The survey
was to provide coverage adjacent to all boundaries, roads, and drainages within the area.
Additional coverage was requested in the flat areas adjacent to the drainages in the western
parcel.

In general, the survey of this area showed only a slight deviation in count rates. The
largest deviation occurred due to changing media, switching between gravel, gravel/soil mixture,
and soil. One area of interest was discovered on the power line road in the western parcel. This
area exhibited count rates around 8,000 cpm with the relative background in this area ranging
from 4,000-6,000 cpm. There was no logical explanation or recognized transport mechanism for
contamination to have reached this location. The area was resurveyed and the original count rates
were verified as accurate.

Figure 18 depicts the data collected for Area G with the standard 2,000 cpm increment
starting at 10,000 cpm.
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5.0 CONCLUSIONS/RECOMMENDATIONS

The survey progressed as planned with limited unexpected discoveries. The elevated
gamma radiation identified within the 100% coverage area was not significantly greater in
magnitude or extent than what was anticipated. Areas of interest or concern did in fact prove to
have elevated levels of gamma radiation. The evaluation of the collected data did not reveal a
significant amount of elevated gamma radiation beyond the anticipated area.

Areas of concern for the survey were identified in the plan and during the kickoff
meeting. The areas of concern that were investigated follow:

Burial Pits

The burial pits were actively used from the late 1950s to 1970, and they are reportedly
located to the &lfl#8 the plant. Individual elevated count rates were identified and confirmed in
the general vicinity of the area where the burial pits are expected to be located. Based on the
equipment utilized for this survey, the burial pits cannot be confirmed to be present, but the
locations of the elevated gamma radiation on the “of the plant in"are potential
starting points for the burial pits investigations.

Limestone Storage and Limestone Fill Areas

Limestone (calcium carbonate) was used to capture hydrogen fluoride gas (HF) from the
uranium hexafluoride (UFg ) conversion facility. Spent limestone was generated from 1968 to
1998. Currently the spent limestone is stored in one pile within the fenced area of the plant. At
least two other areas, one near the site spring and the other in the northeast section of the burial
pits, may have been filled with the limestone. No indication of elevated gamma radiation was
identified due to the existence of the spent limestone pile within the fenced area or in either
location outside the fence. A gamma walkover survey was not specifically performed on the
spent limestone pile within the fence, but only along the edges of the pile.

Outdoor and Shallow Surface Areas

Several areas around the site (soils within the fence line and soil adjacent to the barns) are
known to have surface uranium contamination. Adjacent to the Tile Barn is an area that was used
to store excess contaminated equipment. Several isolated areas of elevated gamma radiation were
detected around the Tile Barn, adjacent to the fence line, and in drainage ditches located within
Area B. The presence of these elevated gamma radiation measurements confirms the presence of
gamma emitting radionuclides in excess of background values at these locations.

Railroad

The railroad easement that cuts through the site is not considered a potential AOC;
however, a portion of the ballast used to construct the railroad is Rhyolite. The Rhyolite is
known to have naturally occurring radioactivity. Increased gamma radiation levels were
confirmed to be associated with the Rhyolite. The railroad easement that cuts through the site
exhibited elevated count rates in the range of 14,000-16,000 cpm. In addition, the railroad
adjacent to the United States National Guard Armory exhibited similar count rates. The
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measurements from the Rhyolite in the vicinity of the site are consistent with those from the
railroad adjacent to the armory.

Red Room Roof Burial Area/Cistern Burn Pit Area

The roof of the Red Room Building wwas reportedly buried in an area south of the
Tile Barn. Elevated gamma radiation readings were identified south-southwest of the Tile Barn;
however, we could not conclude that this was due to the presence of the Red Room roof burial.
Additional investigation to determine the cause of the elevated gamma radiation is required to
confirm or negate the presence of this burial. The elevated gamma radiation readings may be due
to Cistern Burn Pit Area.

Deul’s Mountain

During the construction of the Building S v archouse, a large area of potentially
contaminated soil was removed and stored along the southeast corner of the fence line. No
elevated gamma radiation levels were obtained during the walkover of part of Deul’s Mountain;
however, an area with elevated gamma radiation readings was identified at the foot of the
mountain.

Joachim Creek Bridge

Citizens have reported that material may have been buried on or near the southwest
portion of the property, in the vicinity of the Joachim Creek bridge. No abnormal or elevated
gamma radiation levels were obtained during the investigation of this area.

Potential additional investigations that may be beneficial based on the results of this
survey outside the 100% coverage area are to:

¢ Investigate the obvious difference in general gamma radiation levels south of the
railroad tracks decreasing toward Joachim Creek. Although the “reference area”
walkover did confirm a decrease in count rates with proximity to Joachim Creek, a
few soil samples analyzed for gamma emitters would verify the actual gamma
emitters present adjacent to the railroad. The analysis of these samples could confirm
the gamma emitters as naturally occurring, or link them to potential contamination
from site activities.

¢ Investigate the isolated spot identified in Area G on the power line road. This area
should be sampled for gamma emitters. It may be prudent to obtain a soil sample in
adjacent, lower reading areas to verify which gamma emitters are contributing to the
difference between the two areas.

e Investigate and discover the cause of the elevated readings in the two isolated areas
within Area D.

e Verify the area at the outlet of the culvert by physically removing all Rhyolite and
performing an additional gamma survey, or obtaining a soil sample free of Rhyolite
residue.
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¢ Sample the area near the convergence of the drainages. The depth of the elevated
gamma readings should be verified during the sampling to obviate subsequent field
mobilizations.

Potential additional investigations that may be beneficial based on the results of this
survey within the 100% coverage area are:

e Investigate a specific number of identified “hotspots” to determine magnitude and
depth of contamination.

¢ Obtain soil samples at various “hotspot” locations with varying count rates. This
sampling effort would attempt to quantify the range of contamination across the site,
the deviation of the radionuclide ratio, and the resultant count rates associated with
the various radionuclide ratios.

¢ Obtain samples at specific “hotspots” based on process knowledge to attempt to
establish if the radionuclide ratios are significantly different between locations based
on site historical uses.

¢ Use the information obtained from this survey with historical information to guide
future subsurface investigation activities.

o Confirm that elevated gamma radiation readings adjacent to Buildingmire due to
waste stored within the building. This could be accomplished by performing a gamma
walkover survey upon removal of the waste.

In addition:

¢ A limited number of investigational samples may need to be obtained from the banks
of the site evaporation ponds. All the soils surrounding the ponds tend to indicate
slightly higher gamma radiation levels. This could be due to a number of reasons, but
could be answered by obtaining soil samples in this area.

In general, contamination appears to be limited to the area in the vicinity of the plant site,
which was investigated within the 100% coverage area. Contamination does not appear to have
significantly migrated from the site by any of the normal transport modes (i.e. airborne release or
migration with surface water). There is no general observable pattern of a decrease of gamma
readings with distance from the plant. Joachim Creek does not indicate the presence of elevated
gamma levels. With the exception of a few anomalies described herein, the survey data indicate
that there is no obvious surficial contamination north of Hwy P, south of the railroad, in the farm
area, or east of the first drainage.
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ATTACHMENT 1

SURVEY INSTRUMENT QA RECORDS



INSTRUMENT # AVERAGEBKG AVERAGE SOURCE

A 86306 5391 145052
B 117336 5493 146025
C 154232 5135 145862
D 117652 5418 135118
E 117634 5315 140510
F 105934 5263 143012
G 127217 5322 146113
H 154196 5405 129385

MEAN 5343 - 141385

10% RANGE 4809 - 5877 127246 - 155523 °
All readings in cpm. B
Performed by: W\M\DA—M’/ Date: “4[5[03

U

Reviewed by:_dofed Gl




* Company Name:

Contact Name:

Date Ordered:
Date Shipped:
Date of Delivery:

Ship To Information:

Bob French

SAIC '

Bob French
Contact Telephone 314-486-6908

4/1/2003

4/1/2003
4/2/2003

i
|
!
H
!
[
|
!
i
i
!
|
!

Skipping Method: |
Shipping Nuamber:

SAIC '

fmer

w6
l#soessm&o

J

Feacx s:andah Ovcmxght

2458-3753-4 v

9921 St. Charles Rock Rd. Cen:mmcoounrspaab;c' ’
St. Ann, MO 63074 | 10260 Campus Point Dr, MSE-2 |
314-486-6908 San Dxcgo CA 92121: P
Equipment Enclosed: '

i

Instrument
Ludlum 2221r
Ludlum 22215
Ludlum 2221r
Ludlum 2221r
Ludlum 2221r
Ludlum 44-10
Ludium 44-10
Ludlum 44-10
Ludium 44-10
Ludium 44-10
Ludlum 44-10
Ludlum 44-10
Ludlum 44-10
Eberline Cs-137

Special Instructions:

e

Serial Nun%ber
86306
117336
117652 .
117634 |
105934
PRI122628
PR118986 |
PRI122613 |
PR154615 |
PR122612 |
PRI50642 |
PR112840 !
PR150786 : -
4054-02

Order continued on next page
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Certificate of Calibration

Ratemeter / Scaler Certificate of Caubrgﬁoh

€RG

Environmenta! Restoration Group, Inc.

12809 Arroyo De Vista NE
Albuquerque, NM 87111
(505)298-4224
Manufacturer: __Ludlum 2221 SerialNo..____ 86306
All Ranges Calibrated Electronically, Ludizm Pulser Geaerator S.N.__ P43
Temp.:__ 70 __ °F Rel Humidity /8 9% Bar, Pressuwre_ | 30. / in ofHg
Reset & Audio (4 Mechanicat (47 Battery o Windqw Operation Cd :
High Vohage S00v (% 1600v (4 1500v (&~
Insrument found within tolerance (+/- 10%) Yes B/ No U
Instrument
Reference Serting Ratemeter "As found reading”
400 Kepm oo kb e
100 Kepm 100 kef97 i - R
40 Kcpm Yo kK _ _Z!:_
10 Kepm 16 Ktrny -
4 Kcpm Y KCPN?
1 Kepm ! _jceprp
400 cpm oo e
100 cpm 200 SO
Integrated Counts Log Scale Instrument
Reference Setting (}-minute count) Count Rate *As found reading”
400 Kepm _Yoo3s~5 oo kb o X
40 Kcpm ez=2X 4 Hqo KZJ&
4 Kepm Yoy Y kP S
400 cpm Yoo o 7
CalibratedABy: _éL“A/ -ZM——--—— Calibration Dzixe: & IAI/ c3
Calibration Dpe:__ ¢ I/j/a v
Reviewed By :_.M.M‘é'_ Date: '/ 1,/ a s




12808 Arroyo De Vista

Certificate of Calibrafion

Environmental Restoration Group, Inc.

Albuquerque, NM 87111

(505) - 298 - 4224

Manufacturer:

cLodplurn

Model: 222/

All Ranges Calibrated Electronically; Ludlum Pulser Generator S.N.
/&

70 _F

Temp.:

- FUNCTION CHECKS:

Rel. Humidity

%

i
Seriéi No..__ /13326
S 2Ry 2
Bar. Pressure 30.¢ in. of Hg

s
i
!

Reset  « Audio__y~ Window Operation__ &~ Mech4nical v __ Battery _«

3

Insirument found within tolerance {+/- 10%) YES_ v NO |

High Voltage S00v__« 1000v__v _ 1500v__ ¢/

!
i

COMMENTS:

g
!

| .
i
1
1
]

in%!rument "As found reading”

Reference Setting ‘Ratemeter
400 Kepm Yoo Kepm +- 0%
100 Kepm 100 ki) f
40 Kepm gg Kef® —-—
10 Kepm 10 K R
4 Kepm ¥ icpr
1 Kepm | _Kefy
400 epm Yoo ePH
100 epm (oS Cf g
Reference Setting Digital Readout Log Scale Instrument Received
400 Kcpm Yoo Ffo Yoo LPD t-10%
40 Kepm oo SE ) ‘
4 Kepm Heo2d g kel -
400 cpm o0 ‘ Yoo e ;

Calibrated By: M
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Certificate of Calibrafion

Environmental Restoration Group, inc.
12809 Arroyo De Vista

Albuguerque, NM 87111

(505) - 298 - 4224

Manufacturer:__&wb&iwmy - Model 22/

Temp.. Ea F

|

Serial No..__/{ 765 R
All Ranges Calibrated Electronically, Ludium Pulser Generatdr S.N.

S REY3I

Rel. Humidity____ /8 %  Bdr. Pressure_J©- ! in of Hg -
FUNCTION CHECKS:
Reset__ v _ Audio__X__ Window Operation___v/ _Mechdnical__~ _Baltery o~
High Voltage 500v__ v  1000v___~ 1500v_v"
instrument found -within tolerance (+/- 10%) YES » NO
COMMENTS: Aubro AT veRY  Loowd
Reference Setting Ratemeter lneftrument “As found reading”
400 Kepm oo Kefrh i +/- 10 %
100 Kepm 1800 I e
40 Kecpm &n_ Kefrm
10 Kepm 10 _KcLh
4 Kepm & _L<CPrY
1 Kepm L Kefy
—_400cpom —O0 CP#)
100 cpm 100 crPA7
Reference Setling Digita! Readout Log Scalq Instrument Received
400 Kepm 399362 Yoo ke ¥l t0 %
40 Kepm 39»?03 - kd’{@
4 Kepm 3990 _ Y Kl
400 cpm 399 oo cf ‘ b

Czlibrated By: ( L&s . éo & Calibration Date: ‘{r/// 93

Calibration Due

Reviewed By: w&_& Date:

‘////oy _

“lvfoZ




Certificate of Calibrati

Environmental Restoration Group, Inc.
12809 Arroyo De Vista

Albuqderque NM 87111

(505) -1208 - 4224

ion

e e g

-
Manufdcturer:__&vRlua ~ Model: 222 ( Seriat No.: 113639
All Radges Calibrated Electromcally. Ludlum Pulser Generator SN.___$ 2% ¢2
Temp..__ 30 F Rel. Hum1d|ty {8 Bar. Pressure_3¢./ _in.of Hg

FUNCTION CHECKS:

I

|

{
Reset.  Audio_ v Window Operation___«~ Mechlmcal v Battery
High Vpllage 500v____ v 1000v____ «~ 1500v__ v~

i
!
t
1

Instrument found within tolerance (+/- 10%) YES v~ NO‘

COMMENTS: i
|
i
1
M |
Reference Setling Ratemeter In}strument "As found reading”
__400Kepm Yoo kcrm _Yyoh
__100Kepm 200 _keler —_t:
40 Kepm Yo Kepry :
10 Kepm VLI 2 2 ol ]
1 Kepm {_jcerry 1
400 epm Yno __CP™ ?
100 cpm /00 cporm
Reference Setting Digital Readout Log Scal Instrument Received
400 Keom Yoo FyS” Yoo Kepry t-r0%

40 Kepm 399 %L __Em_zs_ci'~
-4 Keom 7599 CA &)
400 epm yon Yo P
Calibrated By: M Calibration Date: 9,A / o3

Calibration Due:_y_,[,_#_&___

Reviewed By: _)‘2_..,;‘ L B Date:___¢< frlro?




¢ Certificate of Calibration

Environmental Restoration Group, inc.
12809 Arroyo De Visla

Albuquerque, NM 87111

{505) - 298 - 4224

‘Manufacturer:__ L UBL LM Model___ 2221 Seri%& No.___ OS5 %3Y
All Ranges Calibrated Electronically, Ludlum Putser Generat¢r SAN. e Fry3
Temp.: €0 _F Rel. Humidity ‘8 % Bair. Pressure_3©./ _in. of Hg

FUNCTION CHECKS:

Reset__ v Audio____# Window Operation__ »~ Mechénkal +~ Battery _ ¢

High Voltage 500v__ v~  1000v____«~ 1500v__~

Instrument found within tolerance (+/- 10%) YES Nc]

|
COMMENTS: f
i

i
Reference Selting Ratemeter lnl'\fument *As found reading"

t/ 10 %

. — 400 Kepm
100 Kepm

o0 Keph | A
40 Kepm Yo KefPrh |
10 Kepm 10 fcplh f
A Kelirwr —_
—h KPR
oo crh
L0 _CPrr

4 Kepm Kelra
1 Kepm
400 cpm
—100com

Reference Setting Digital Readout Log Scale(5 instrument Received
H

400 Kepm 369320 : ; -~ s0 2-
40 Kepm 29938 , _v'}_ .

4 Kepm qeo! . & Kefirm
g3

400 epm Yot &0 IO

Calibrated By: é 'éﬁé‘l( . 27& Calibration Daté:: ‘;’//I/o.?

Calibration Due: ‘r'Q,/o &
e Reviewed By: W Date___ ¢/t Vn 7




Certificate of Calibration

Voltage Plateau Form

. €ERG

Environmenta! Resioration Group, Inc.

12899 Amoyo De Vista NE
! Albuquerque, NM 87111
: {505)293-4224
Detector Mfg.:____ Ludlum Model: 44-10 SerialNo..___ AR 1ISOFEE
Counter Mfg.:____ Ludhim Model: 2221 SeriatNo.__ 86 304
Temp..___70 °F Rel Humidity 18 % Bar, Pressure__ | 30.1 _in.ofHg
Counter Threshold Sening: 10 mV Geometry / Distange to source: ___G-inches
Source: L Th230 @ 13.500 dpm sn: 4098.01 O 1e95 @ 18.100 dprf sn: 408903
M'Ce117 @ 8.5 uCi am: 405402 0 Oer:
Count Time:_____ | minute(s)
High Gross Source Background
Voltage Counts -~ Counts
600 g73éo
foo " 8r1y¢0
Boo GrS5%&
Foo F8 708
(000 $T3F?
25 S35z /70683
Recommended Operating Voltage: €25 vohs

Calibrated By: ‘ AMA- ZE : ‘LAL
Reviewed Byr_..W/Z' s

Calityration Date: 9,/I / el
‘// ’ / oy

«/cf oz

Calibration Due: '

Date:
i




Certificate of Calibration

Voltage Plateau Form

€RG

Environmental Restoration Group, Inc.

12809 Arroyo De Vista NE

Albuguerque, NM 87111
(505) 208-4224
Detector Mfg.:____Ludlum Modet: 44-10 SerialNo.._ PR IIREY©
Counter Mfg.:___ Ludhm Modet: 2221 SeriaslNo__ 1 I F 33€
Temp.: 70 __ °F Rel.Bumidity 18 % Bar Pressure_ i 30.! _in ofHp
Counter Threshold Setting: {0 mV Geometry / Distanice to source:_-_6-inches
Source: ! Th230 @ 13.500 dpm sn: 4098-03 O 1099 @ 18100 dppm en: 4099-03
Ci137@ 85 uCi an: 408402 O Other
Coum Time: ___ | __minute(s)
High Gross Soume Background
Voltage Counts Counts
(=) 191-X4
o0 S ¢ &cec
Bco 7 éoco
ydol=) EF2F?
=== 23 ¥t/
/100 P98 F6 12/5Y
/200 7éo0/s2
Recommended Operating Votage:___ / /OO volts

Calibrated By:__M__Z&A

Revicwed By:_.&;ﬂﬁég&_ Datd

Camrmion Date: ‘f/ ) [o3
Calibration Due: ‘{///O rd

‘7(/1,/A7




Certificate of Calibration €RG

Environmenta) Restoration Group, Inc.

Voltage Plateau Form ; i 12809 Amroyo De Vista NE
Albuquerque, NM 87111
(505)298-4224
Detector Mig.:___ Ludlum Model:___ 44-10 SerialNo.: FPRISCEH2
Counter Mfg.: __ Ludlum __ _ Model:” . 222} SerialNo..___ /4 P§38
Temp.._ 70_..__°F Rel.Humidity __ _ I8 % Bar Presswre_ | 30.1 in. ofHg
Counter Threshold Serting: 10 mVv Geometry / Distance to source;___ 6-inches
Source : C Th230 @ 13,500 dpm sn: 4098-03 D Te99 @ 18,100 dpfn sn: 4099-03
ea @ 8.3 uCi sn: 4054-02 C Ote-
Count Time:___| _minute(s)
High Gross Source Background
Voltage Counts Counts
éco ' 238/¢
7o Se602
Sexo &3 ¥sT
00 7288
£C00 ‘ ¢ 6/
¢<o ' : 55¢3 1 1t PSY

Recommended Operating Vollage: SSso volts

Catibrated By: __( YAy é: Zg’ A Calitration Date: 9/4 '/ o3
: . Catibration Due:__ ¢ /, /o Y —
Reviewed By: &K aan P S o &L/l 0Z




Certificate of Calibration

Veltage Platean Form

ERG

Environmenta! Restoration Group, Inc.

12839 Arroyo De Vista NE
Albugquerque, NM 87111
(505) 2984224
Detector Mfg.: Ludlum Model: 44-10 SerialNo.__ PR IS Y618
Coumter Mfg.: Ludum  Model 2221 SerialiNo.: 19%.538
Temp.:. 70 °F RelHumidity 18 % Bar. Pressure 30.1 in. ofHg
Counter Threshold Setting: 10 mv Geometry / Distance 1o source: __ 6-inches
Source: 1 Th230 @ 13,500 dpm &n: 4098-03 0 Te99 @ 18,100 dpin sn: 4095.03
a3 @ 8.5 uCi sn: 405402 D Other:
Count Time: ___J._ minute(s)
High Gross Source Background
Voltage Counts Counts
€00 522498
[ne) Q4124
2So ¢ 3013 Y03
8oo ¢S52:8
8so LOOOFS
Soo. 100 G4

Recommended Operating Vohage:_____,z_._s;cj _vols

Calibrated By:_éé,g&l/ . Z.f-_'-ﬂ.é____
Reviewed By: _ Wﬁ.—

Catiy

ration Date: ‘f/I’/QB

Calibration Due: 3/1 /o o d

Date;

41'///11'_?




Certificate of Calibration

Voltage Platean Form

Detector Mfg.: . Ludham

Counter Mfg.: . Ludlum

€RG

Environmental Restoration Group, Inc.

Temp.:__70 °F  Rel. Humidity

12809 Arroyo De Vista NE
Albugquerque, NM 87111
(50%) 2984224
44-10 SerialNo: PR 1226/3
2221 Serial No.: 1{TFES 2
18 - % Bar.Pressure_ | 30.1 in.ofHg

Geomertry / Distanc

Counter Threshold Setting: .~ 10 mV £ to source:___ 6-inches
Source: ) Th30 @ 13,500 dpm sn: 4098-03 O 199 @ 18,100 dpm] sn: 4099.03
P11 @85 4Ci sn: 405402 0 Ome
Counmt Time:_ | _ minute(s)
High Gross Source Background
Voltage Counts Counts
FO0 4968%
Soe F25%+8
soo 83568
1000 o ysT
1100 P255€
- £200 ?7935€ 12 2%8
/300 Pyl 3
) 400 173723

Calibrated By: W /A ZMA
Reviewed By:M.A:ﬁ_._ D

Ca

Calibration Date: _ ‘/’/ / / o2

libation Due: ‘fl/ I,/ o¥

te: $fe s
“lefes




Certificate of Calibration

€RG

Environmental Restoration Group, Inc.

Voltage Platean Form ! 12809 Arroyo De Vista NE
Albuquergue, NM 87111
(505) 2084224
i
Detector Mfg.:____ Ludlum Mode: 44-10 SeralNo..__ PR I8 T8¢
Counter Mfg..____ Ludlum Model: 2221 SerialNo..___ [/ FRE3Y
Temp:_ 70 _ °F Rel Humidity __ 18 % Bar Pressure_| 301 in.ofHg
Counter Thresbold Serting: 10 mV Geometry / Distante to source: __ 6-inches
Source: L Th230 @ 13.500 dpm sn: 4098-03 3 795 @ 12,100 dpme sn: 4099.03
f:'/c:m @ 8.5 uCi sn: 4054.02 0 Other:
Count Time: _ ___] minute(s)
High Gross Source Background
Vohage Counts Cousts
Soo 328/
&oo Y9052
Foo 7428
Boo 880172
Foo Fy23Yy
/000 Py FEI 1 2 SFS
1200 Ss ¥y
1200 CREZEE
Recommended Operating Voliage:_ ~ /COO  volts

Calibrated By:_CM...,Z- . :i :% Catitration Date; 9’/ ; [ (=X

Reviewed By:__W 2. M Dats:

Catibration Due:__ & /2 /© &

“lefe2




Certificate of Calibration ~ €ERG

Environments! Restoration Group, Inc.

Volitage Plateau Form ! 12809 Arroyo De Vista NE
Albuquerque, NM 87111
i (508) 298-4224
Detector Mfg.:____ Ludlum Model: 44-10 SerialNo:__ PR 122628
Counter Mfg: ___ Ludhm _ Modek, 2221 SerialNoj: ___J057¢3 ¢
Temp.:__ 70 _ °F  Rel Humidity I8 % Bar. Pressure 30.t i ofHg
Counter Threshold Senting: |10 mV Geomerry / Distance (o source: __ 6-inches
Source: .. Th230 @ 13.500 dpm sn: 409803 L] Te39 @ 18.100 dpm s 409503
as @ 85 uCi m: 4054-02 {1 Oter
Count Time:_ |__ minute(s)
High Gross Source ' Background
Voltage Counts Counts
Seo 25818
[1=") 76338
Foo 8y Lo
Eoo 23538
- Foo S YYYT 12627
2000 S PYY
Recommended Operating Voltage: 60 wvolts ‘
Calibrated By: /’ M / < 2\ Catibratjon Date: '7’// / 03
7 7 T —F
. Calibration Due:__ & / IZ'QE
Reviewed By:_‘ém.rﬁ_/za—ﬁ- Date: 4’,4 Lc /o?




|

A —
e

Automated Engineering & Electronic Services Inc.

AEES Inc. 185 Deer Run Ridge Road Kingston TN 1-885-378-0220 www.radprobe-ases.com

Calibration Certificate  Rrecevedwitin Tolerance
Instrument Model No. 2221 instrument Serlal No. 154232 Misc1 EDI Misc2 MB
Sattery Check (/] BattVoltage: 5.8
R Scale Range Testing
Test As Found As Left
Range 100 200 400 100 200 400
1 100 200 400 100 200 400
10 1000 2000 4000 1000 2000 4000
100 10000 20000 40000 10000 | 20000 40000
1000 100000 200000 400000  100000| 200000 400000
10000 | -
High Voltage Test Logarithmic j«eter Test Time Tests
TestPoint AsFound Asleft . Range 1 10 100 1000 Test ¢
500 so7 so7 AsFound 400 4000 42500 400000 Poit  Resuts
1000 1005 1005 . 04 100
1500 1508 1508 As Left 400 404:0 42500 400000 ’
2000 2015 2015 02 200
05 498
Functional Tests Electronic Checks / Set Points 1 8s9
7 Fast/Siow (] Thermo Dynamic AsFound  Asleft 1898
7 Reset M Geotropism Mechanical Zers: 0 )} § 4997
¥ ughts 4 HV Push Button High Voltage: 150 750 Time base testing
Zero Push [J Over Range Thresheld 1 65 10 defautt = 1000
; CPM
& Count Push O] Atarm Ack Threshold 2 ha na
4 Hdid Push Threshold 3: na
Over Load na
: Audio Tests
Parts Replaced during Callbration and or Repalr. b AudicTest
& Audio Divide
@ Audio Volume
(7 Audio Alam
, HeadPhone
|
!
|

Calibration Date: 472103
Callbration Due Date:

Calibrated By: K Murphy
Signature: M

Remarks: ESWS17231 Due 3.3-04

Cal Cycle / Months 12




APR-84-03 ©4:24 PH REESINC

Certificate

P

ETEe@222
|

I

165 Desr Run Ridga RD.

Automated Englneering & Electronic

Kingetsn T

Mode! Number; 2221
Probe No.: NA

Certificate of Calibratiorl

Serial Number: 127217 EDI# 232
Serial Number: NA

37183 14370229 Fax 14253760226

For
tar/Scalar

Services

o :
Client : Dt |
PO# COLONIE

Eiactonic files ars entified €

mmqumwummwunmummwmmmmmmmwuwmdm .
mrﬁwmmmmmwmmmm.mmmmmummmm aliowing :
. Upon receipt the Instrument was found:
AEES Inc. calibrations controf system complies to the guides Rnas of ANSI N323-1997, ANSUNCSL 2540-1-1554 and Mi Sid 4586204 :

Within Specs. RS

ze |11 ]

T’I

]

[—

Viios  Valle QA MaxVehie ) ] }
1 100 100 00 000 B9 :
1 @ 40 om oo 61
W00 00 Qo0 W0 om0 o4 )
0 @0 40X 000 4000 toc  of . .
% we X L0t X B0t 01 \og TestPaint AsfFount As'leht .
W W0 400 000 40 00 o ) :
W0 100 WE 000 K0 o0 o1 X &0 w o« '
1000 &0 W00 OO A0 000 O %8 4000 0 . o0 :
X0 a0 o 40000 ¢
X1000 40000 400000 400000
NA :
- i
AT i
.. 1
Aa Found As Laft
KA ® &0 &
e WE s
. 150 Wt e
KA o 000 s 1608
0008 2500 —
o2 100 Armaife® Cattrations _ . X BN MLTE BN DusDee
Courtar Catityabons ComPutmstvd: No ~ Gectiopic Tested._Yea :
sm Crcua Tests Rupelra pasared: No___Tharme Teaied: __No i
~+ Not Reguited Rosponse Teats:  Yai  Functionsl Tashs:  Yes W | 12 saooe : :
[FROB 800 Gactrepic Texhs Spewiar Testsod:_ ves  TiwrTesno:  ves | gsv | o7z 2qs20m Tumperstuen in Dog. F L
Nt BatoryLovel . Goad  Aloha threshold 100 Proasise i mrvhy T |
—Nat Flow Rate o Betsweshold 60 Relative Humidty L]
d lsovws e oM caibes | [soswe sn__oPM  coipwd J loowes o8 oM cuwtes

NA

emarks: _HV as found @1020 HV as left €21050 Threshold as found 1

1
0 mv =100 Threshoid as left 10 mv=g100

'S

L5 ~db 4 S0 652 mm-mmﬁm
Performed By: g"gd %ﬁ Date:_ar=p o dady
Reviewed By: e Vassase Nata: AP any




APR~B4—-23 B4 :23 PN REESINC TIT60B222 !-"-02
Certificate : %
Automated Engineering & Electronic Bervices 3
163 OeerRunRApORD. _ Kingeton T EUL) 14233780225 Pax 14233760220 wivw redprobe-ares.cem
Certificate of Calibration ;
For . i
Ratemeter/Scalar [ vype | ’
Mode! Number: 2221 Serlal Number; 154186 Client ; EDI
Probe No.: NA Serial Number: NA PO#: CISS
T&uﬂwmmmmmwnmmm:pwmummgmmu i8 & the Netional Inslitute of Standards |

and Technology or to gccepted vatues of nalural physical constraints. This document
specifications upon its retumn to the submitter,

AEES Inc. calibrations control system complies lo the guides Enes of ANS! mim ANSINCSL Z540-1-1904 and Mit Sid 456524 :
Electroni filas are identfiea by MDL,_SN_DATE_PROBE MOL_PRORE BN o :

Upon recelpt the instrument

ifies that the instrument met the following. |
found:

Within Specs.

Crafiis

' r
Qal | oes I H | I H
I Tew  Asfound Varsnc Asleh  Vanance Callb : :
nge  Valve  Value 0.1 Max Value C4Mar Tal ' I I ' : I
AW W 000 10 e o :
1 « 40 o000 40 (Y. S Y 3 ;
10 10 W0 06 00 o g1 :
10 40 4000 000 400 0O 03 ]
™ 10 W0 060 W00 P05 04 f
100 @0 4000 060 40000 0o Qd '
100 00 100000 0OC 100000 DOC 04 .
J o0 400 400000 00C 400000 oac 01 !
ot Raquirac .
¢
i
Bfclency
" | N -;
[(ern Ivorsge weament [ 52 | verl | Simple Pisteass ] [ Dual Piztead ) :
Tme Vet D | cd { MY { s Founc As et
NA. Time  Tow:Val AsFound \ Autaft  Varl 8o0 & a00;
r;; 07 10 Y0 /oo 100 000 1000 1000 1000
1 1000 ST L0068 000 1500 1800 150
NA S W0 4 O ®% 00 000 W6 1665
ErR | 10 100 B8 & ®we o0 200 NA  NA
koros 100 Ampidier Calibratiors Procedurss o Yout 1 MBYE] sn  OusDme MATE 8N Duebshe
: 200 Countsis Calibrabons ComPotwsnd. No__ GeomopicTexad _Yes
300 Syppont Crcults Teal Repiis pert d. N& Tharme Tested:  No .
1 400 — Not Raquired Resporss Tesn  Yes B Tosty.  Yos MRy 132 182003 :
500 Gactropw Tests GosakerTeatned: Vet  TimerTestd  Yex ESV| 617231 2-16-2008 TemperntwsinDeg F_ : T8
om-%ult«uim Battery Love: 7.8  Ahs¥reshold 100 Prastixce 1 oy i '{d
‘ ~ Nat Required Figw Rate lee/min! 03 Gebabashold WA Ralative Humidity i e
- Bolircay - Scuice SN DPM Cal Date 1JT- [uum N, oPM G ozlku ] lsoum 8N OPM  CaiDe
! i
Non Required :
emarks: _HV As Found € 885 As Left @& 000 :
- Jhreshotd As Found ¢ 100 As Left @ 100 :
N Not Usad/Na/NA @ Not Rad o aseded
Perormed WW Date: ey '
Pauiawsd B ’ Matar A 4 _4d &,




EBERLINE

,ﬁ‘ SERVICES

CERTIFICATE OF CALIBRATION

Gamma Standard

Descripticn of Standard:

Model NC. CS-7AS Serial No. 4054-02

Tre szurce of gamma radiation is mounted on a 2.54

Isotope Cs-137

cm diameter PLASTIC

n

- -
L8, 3

mm thick and sealed

in a_PLASTIC RESIN

asuremént Method:

8

.«

(g ¢

Q™
<

3/ 2752-91
,o--shed using a high resolution gamma-ray detector (no
2 rannel pulse height analyzer.

- -
TLLaTLT

Measurement Result:

mma rzy activity of the standard on 10-03-2002

amma ray emission rate was compared with a similar standard,
The compariscon of relativei/gama ray emission rates ws

H

'
v
1

which was calibratec

.

a2
-
mo—dy
Nriel t

inal active vclume 108

|
|
|

was 8.5 uli,

Tre :ncertzinty of the measurement is 5 %, which is the

2., and the estimated upper limit of systematic errors.

[t

d by: ART REUST

~. Tecnnician: WQ.A. Represe

10-03-2002

(¢}

NIST reference ( 2.2 %), random counting er

Reviewed Dade:

sum of the uncertairty

For at the S99% confidence

i
i
v

Reviewed by: M

ntative: ﬂ%t‘wwrwjaar

10-4-02

Analytlcal Services
7021 Pan American Fraewasy HE



Initial 44-10 A Instrument Check In

Meter Number: 86306 Detector Number: PR150786
Meter Model: 2221 Detector Model:  44-10
Cal. Due: 4/1/2004 Cal. Due: 4/1/2004
Source=Cs 137 Threshold = 10mV
S/N-4054-02 High Voltage = 825v
Source GCPM BKG CPM__ JAverage Bkg. (CPM): 5391
146277 5430 Average Source (GCPM): 145052
144275 5321 Average Net Source (NCPM): 136661
145516 5281 Source Range (GCPM): 116041 to
145180 5420 Background Range (CPM): 4313  to
145093 5221
145525 - 5478
145118 5461 Source Range +/- 20%
143585 5392 Background Range +/- 20%
144740 5392
145209 5516

Performed By; M 0, Date; "/ 5 /03‘

Reviewed By: Date: ’//7/9 2

174062
€469




Intial 44-10 B Instrument Check In

Meter Number: 117336
2221
Cal. Due: 4/1/2004

Meter Model:

Source=Cs 137

S/N-4054-02
Source GCPM BKG CPM
146655 5440
146217 5412
146755 5542
146289 5416
145407 5569
146713 5512
145978 5494
1458590 5561
145272 5487
145373 5494

Detector Number: PR112840

Detecl{or Model:
Cal. Due:

44-10

4/1/2004

Threshold = 10mV
High Voltage = 1100V

Average Bkg. (CPM):
Average Source (GCPM):
Average Net Source (NCPM):
Source Range (GCPM):
Background Range (CPM):

Source Range +/- 20%
Background Range +/- 20%

Performed By: @}Nﬁabﬂ? — Date: ‘i;!i/OB

Date:f/(? /5 }

5483
146025
140532
116820

4394

L~

Reviewed By:‘v/%%

to
to

175230
6591




Inftial 44-10 C_Instrument Check In

Meter Number: 154232 Detector Number: PR150642
Meter Model: 2221 Detector Model:  44-10
Cal. Due:  4/2/2004 Cal. Due: 4/1/2004
Source=Cs 137 Threshold = 10mV
SIN-4054-02 High Voltage = 750V
Source GCPM BKG CPM Average Bkg. (CPM): 5135
145727 5178 Average Source (GCPM): 145862
145126 5193 Average Net Source (NCPM): 140728
145614 §203 . |Source Range (GCPM): 116690 to
145834 5147 Background Range! (CPM): 4108 to
146496 §135
145830 5175
146327 - 512 Source Range +/- 20%
145854 5037 Background Range +/- 20%
145861 5010
145955 5146

Performed By: N"”\t

Date: ‘ﬂ / 5'_/ 03

7 oue_Y7/0%
4

Reviewed By:

175035
6161




Initial 44-10 D Instrument Check In
Meter Number: 117652 Detector Number: PR122613
Meter Model: 2221 Detectior Model: 44-10
Cal. Due: 4/1/2004 Cal. Due: 4/1/2004
Source=Cs 137 Threshold = 10mV
S/N-4054-02 High Voltage = 1200V
Source GCPM BKG CPM Average Bkg. (CPM): 5418
134928 5443 _|Average Source (GCPM): 135118
134724 5476 Average Net Source (NCPM): 129700
135007 5495 Source Range (GCPM): 108095 to 162142
135621 5317 Background Range (CPM): 4334 to 6501
135311 5458
135738 5410
135221 5403 Source Range +/- 20%
135216 5457 Background Range +/- 20%
134847 5331
134568 5389

Performed By:

Date: l‘fL!d 03

Reviewed

%

W%{

sl Date: #7/0?




Initial 44-10 E Instrument Check In

Meter Number: 117634 Detectot Number: PR118286
Meter Model: 2221 Detector Model:  44-10
Cal. Due: 4/1/2004 ' Cal. Due: 4/1/2004
Source=Cs 137 Thieshold = 10mV
S/N-4054-02 High Voltage = 1000V
Source GCPM BKG CPM _ |Average Bkg. (CPM): 5315
139891 5484 Average Source (GCPM): 140510
140502 5238 Average Net Soun:}e (NCPM): 135196
140522 5349 Source Range (GQPM): 112408 to
139748 5186 Background Range (CPM): 4252 to
140562 5485
141236 5314 ,
141288 5539 Source Range +- 20%
141016 5048 Background Rangé +/- 20%
140205 5392
140133 5110
Performed By: Date: ‘IT,/ s ! o3

y'—&T ya ¥

7
Reviewedm Date: ‘{/%A'S
¢/

168612
6378




Initial 44-10 F Instrument Check In

Meter Number: 105934 Detector Number: PR122628
Meter Mode!: 2221 Deteclor Model:  44-10
Cal. Due: 4/1/2004 ICal. Due: 4/1/2004
Source=Cs 137 Thteshold = 10mV
S/N-4054-02 High Voltage = 200V
Source GCPM BKG CPM Average Bkg. (CPM): 5263
141240 5189 Average Source (GCPM): 143012
140742 5381 Average Net Source (NCPM): 137748
143372 5214 Source Range (G'ale:M): - 114408 to
143729 5407 Background Range (CPM): 4211 to
143413 5066 ' .
143384 5283 :
143679 5169 Source Range +- 20%
143268 §283 Background Range +/- 20%
143576 5317 :
143702 5293

Performed By: M\U\ Mﬁ/ Date; ‘4/7 / o3

Reviewed By: Date: J;/Zé) 2
C’ ‘

171614
6316




Initial 44-10 G Instrument Check In

Meter Number: 127217 Detectot Number. PR154615
Meter Model: 2221 Detector Model:  44-10
Cal. Due: 5/6/2003 Cal. Due: 4/1/2004
Source=Cs 137 Threshold= 10mV
S/N-4054-02 High Voltage = 1050V
Source GCPM BKG CPM Average Bkg. (CPM): 5322
144708 5247 Average Source (GCPM): 146113
144713 5328 Average Net Source (NCPM): 140791
144991 5536 Source Range (GCPM): 116890 fo
144434 5196 Background Range (CPM): 4257 1o
144733 5559
144865 5375
147545 5214 Source Range +/- 20%
147775 5323 Background Rangé +/- 20%
149591 5053
147774 5385

Performed By: X)\M\m@o/ Date: ‘IT./ 5 / °3
Date: %A }

175336
6386




Initial 44-10 H Instrument Check In

Meter Number: 154196 Detectorl Number: PR122612
Meter Model: 2221 Detector Model:  44-10
Cal. Due:  ©/12/2003 Cal. Due: 4/1/2004
Source=Cs 137 Threshold = 10mV
S/N-4054-02 High Voltage = 900V
Source GCPM BKG CPM Average Bkg. (CPN): 5405
129217 5354 Average Source (GCPM): 128385
126351 5433 Average Net Source (NCPM): 123980
128991 5493 Source Range (GCPM): 103508 to
129534 5419 Background Range|(CPM): 4324 to
129035 5436
129555 5577
128554 5401 Source Range +/- 20%
120713 5442 Background Range! +/- 20%
129388 5105
129514 5390

Performed By: \X’XM\ ODNA- ~ Date; ‘{] 5 / e3

Reviewed BM Date: ‘477/63

155262
6486




SCALER/RATEMETER ELECTRONIC CALIBF{ATION CERTIFICATE

e SAIC OrderNo..  _SAIC0718021
.afg.: Ludlum Model: 2360 Serial No.: 168050
. Cal. Interval: 1 yr. Meterface:  202-855
4 T. 70 °F_ RH 68 % Al 660 ASL
% Instrument Received:  (XWithin Toler. +-10% [J10-20% CJout of Toil [CJRequiring Repair  [JOther —See comments
BIMechanical ck. KMeter Zeroed (JBackground Subtract : Clinput Sens. Linearity
[JE/S Resp. ck. KIReset ck. Xwindow Operation XGeotropism
Xl Audio ck. [JAlarm Setting ck. XiBatt. Ck. :
Klcalibrated in accordanFe with SAIC HP-30 and manufactures calibration
_instructions.
Instrument Volt Set 635 V_ Input Sens. comments mV_ Det. Oper. ‘ 635 V_ at comments mV
XIHV readout (2 points) Ref/Inst. 500/ 521 v Ref/Inst. 2000 / 1960 v
COMMENTS: For input sensitivities see detector calibration form
j
?.AN GE/MULTIPLIER REFERENCE INSTRUMENT [“AS FOUND INSTRUMENT “AS LEFT
CAL. POINT READING” READING”
1000 400 Kcpm 400 Kcpm 400 Kcpm
1000 100 K cpm 100 Kcpm 100 Kcpm
X 100 40 Kcpm 40 Kecepm 40 Kcpm
X 100 10 Kcpm 10 Kcpm 10 Kcpm
X 10 4 Kcpm 40 Kecpm 4 Keépm
X 10 1 Kcpm 1 Kcpm 1 Kepm
X1 400 cpm 400 cpm 400 cpm
X1 100 cpm 100 cpm 100 cpm
sUncertainty within £ 10% C.F. within £20% ALL Ranges(s) Calibrated Electronically
REFERENCE CAL. POINT INSTRUMENT RECEIVED : INSTRUMENT METER READING*
Digital S
R::fdliang ' _400 K cpm 40034 (0) 40029 (0)
40 K cpm 4004 (0) 4003 (0)
4X cpm 401 (0) 401(0)
400 40 (0) 40 (0)
40 cpm 4(0) 4(0)
Reference Instruments and/or Saurces;
|z=| Multimeter /N AA00153723 B m 500 SN 154177
O Oscilloscope SN 2 O other
—
Calibrated By: A Dm:-—zéﬂ)‘
Reviewed By: 2 Deite: _247_3_@;
éibraﬁan Due Date: 7// ;J’ Zﬁ_?




Ty

; ’,E FUSRAP Detector Calibration Form

Customer: SAIC

Section 1:

General Information

‘ ‘Date: 7/18/02

Location: Holtwick

Technician: B. French

‘ﬁdanufacturer: Ludlum Model: 43-89 A/
Serial #: 179856 Last Calibrated: ~ 6/29}01
Reason for re-calibration: X Due for Calibration Repair Other (Enter in remarks)

Equipment used for Calibratiok:

Physical Condition Q@SAT

Type Identification ; Date due for calibration
Model 2360 168050 7/18/03
f
Sources:
Isotope: Identification: Current Activity: Assay Activity Date of Assay:

Th-230 SAIC-0053 20300 i | 20300 11/16/00
|

SrY-80 SAIC-0054 16059 i | 16700 11/15/00
|
Section 2: As Found / As Left Data 5
I e i

As Found BKG. Alpha

As Found BKG. Beta

——
As Left BKG. Alpha

+

As Left BKG. Beta

5- 10 MIN. BKG. COUNTS |5- 1 MIN. BKG. COUNTS {5- 10 MIN. ﬁKG. COUNTS {5- 1 MIN. BKG. COUNTS
1. 04 1 141 1 03 . 1 153
2. 0.7 Avg. 036 2. 134 Avg. 138 2 0.1 A\tg. 0.34 2 188 Avg. 167
. 03 3. 14 3. 03 | 3. 164
4. — 0 4. 146 4. 05 4. 186
5. 04 5 141 5 0.5 ; S 146
As Found Source Alpha As Found Source Beta As Left Source Allpha As Left Source Beta
5- 1 MIN. Source Counts |S- .1 MIN. Source Counts [5- L MIN.Sojrce Counts  [S- 1 MIN. Source Counts
1 3374 1 4084 1. 3470 1 4386
2 3124 2 4124 2, 3380 2 4434
3 3222 Avg. 3276 |3 4197 Avg. 4107 3. 3474 Avg. 3430 3 4411 Avg. 4404
4 3313 4 4115 4, 3364 : 4 4379
5 3346 5 4016 S, 3463 5 4408
Calculated Eff.: 16.14%%  [Calculated Eff.: 24.71%%  [Calculated Eff.: 116.90%% Calculated Eff.: 26.38%%
JSection 3: )
HV SET: 635V Remarks: H.V. SET W/PROBE ATTACHED
Alpha Threshold: 120mV i
Beta Threshold: 35mV
Beta Window: 30mv

Date Calibrated: 7/18/02

L

Date Calibration Due:

7/18/03

formed by: 7 Date: ~7//570>—
iewed by: vy Date: 7/ 2-3/0>—
4




. Lesigner ana manuraciurer TIIMIIIAL QAP ACIINEIEPLITE Lt~
. of ot bt 10 VLAV NI TIRINID, jiv

POST OFFICEBOX 810  PH. 915-235-5454

Sdem::;rﬁ;demm CERTIFICATE OF CALIBRATION i 501 OAK STREET FAX NO. 915-235-4672
! SWEETWATER, TEXAS 79556, US.A. '
"- SUSTOMER __ SAIC ORDER NO. 286250
’. - ludlym Megsurements. Inc.__ Mode! 2029 I SericiNo. ___| 80850
g. Model ; Serial No.
Cal. Date é-Dec02 Cal Due Date ¢-Dec03 . Cal.Inferval ___1Year  Meterfoce ____ 202-004

Check mark @' applies to applicable instr. and/or detector IAW mfg. spec.  T. jé °F RH 23 % Al 7108 mm Hg
] New Instrument  Instrument Received [ ] Within Toler. +-10% [ 10-20% [JOutiofTol. []Requiing Repair [] Other-See comments
!

(21’ Mechanical ck. [ﬂ Window Operation ; .
Audio ck.
# Meter Zeroed Alpha Sensitivity _175 __ mv BetaSensiivity 4 mv BetaWindow _50  mv
[} Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. [J Catibrated in [accordance with LMI SOP 14.9 rev 02/07/97.
instrument VoltSet ____ 902 v=__3.,063 onHighVoltagedial. High Voltage set with detector connected.
] HV Readout (2 points]  Ret./inst. S0/ 500 Vv iRef.inst 2008 2000 Vv
]
COMMENTS: :

Gamma Calibration: GM detactors positicned perpendicular o source except for M 44-9 In which the front of probe faces source. .

: REFERENCE CAL POINT INSTRUMENT RECEiVéD INSTRUMENT METER READING*
Alpha Channel A :
‘Digifc! Readout 400K cpm ; 306357
—40Kcpm ' . 4039
4K com o 1 Yoe¥
400 cpm ; 400
oem ; 40
REFERENCE CAL POINT INSTRUMENT RECEIVEb INSTRUMENT METER READING®*
Beta/Gamma Channel . !
Digital Readout 400K com : 1‘ 40029 b
40K cpm 40229
. 4K cpm L. 400%
400 cpm a 400
40 cpm ) 40

*Uncertainly within2 108 C.F. within2 20% i

Luctium Measurements, Inc. certifies ihat the above instrument has been cafiorcted by standards troceable fo the Na Institute of Standards and Technology, or to the calibration laciities of
other Infemnationat Siandards Organization members, o have been derved from accepted vaiues of naturat physica! tants or have been derived by the ratio type of callbration techniques.

The catiraticn system conforms 1o the requirements of ANSI/NCSL 2540-1-1994 and ANSI N323-1978. Sicte of Texas Calibration License No. LO-1963
Reference Instruments and/or Soutrces: - '
cs137 Gammasn (Onez oz Omsss CIsies Cnoos Clvers Clessz Desst | [J Neutron Am-241 8e $/N 1-304
Alpha S/N ] BetaS/N 7] Other
en S00S/N 141244 [ Oscilioscope S/N ™ Multimeter S/N 8140950
A Alihretad Rus N, AL\ ‘ Natn ANea B oL anm




mt*of‘

é%ﬁtome : SAIC .

LY L7V

Mv‘ S A d- RETRRILELNS  ape o

Section 1: : G;;neral Information ... ... ceidko . cn .
: I Date: 2/19/03 Locanon. Holtwick Techmcxan. B. French
Manufacturer: Ludlum Model: 43-10-1
Serial # 194703 Last Calibrated: NEW
Reason for re-calibration: Due for Calibratlon — Repair x
‘ Lo _ uipment used for-C Cah'braﬁ _5-14 e
Type Identification Date due for calibration
Model 2929 180850 1246/03
Vo e R o SOUPCeSE . T A R iR St L e L
Isotope: Identification. Current Activity: Assay Activity Date of Assay:
Th-230 SAIC-0053 20300 i | 20300 11/16/00
SrY-90 SAIC-0054 15833 16700 11/15/00
Secon i ., ow AsFound/ & RS R
Physical Condition (_AIAEJNSAT i
!
As Found BKG. Alpha As Found BKG. Beta As Left BKG. A}pha As Left BKG. Beta
5- N/A MIN. BKG. 5- N/A MIN. BKG. 5- 10 MIN. HKG COUNTS |5- 1! MIN. BKG. COUNTS
COUNTS COUNTS o
1. N/A 1 N/A L 0 1. 42
2. NA Avg. NA 2 N/A Avg. NA 2. 02 Ayg. 0.12 2, 41  Avg. 41
3. N/A 3. N/A 3. 02 3. 40
4. N/A 4 N/A 4. 0.1 4. 39
5. N/A 5 N/A 5. 0.1 : 5. 41
; A
As Found Source Alpha As Found Source Beta As Left Source A'Qpha As Left Source Beta
S- N/A MIN. Source 5- .N/A MIN. Source 5- 1 MIN. Soi.u'ce Counts 5- 1 MIN. Source Counts
Counts Counts ) :
L. N/A 1 N/A L. 6925 L 6894
2. N/A 2 N/A 2. 7122 2, 6969
3. NA Avg. NA® |3 T NA Avg. NA [3. 6968 Avg. 6977 3. 6936 Avg. 6905
4. N/A 4. N/A 4, 6970 ! 4. 6836
5. N/A 5. N/A 5. 6900 5. 6889
Calculated Eff.: N/A% Calculated Eff.: N/A% Calculated Eff.: 34.37%% Calculated Eff.:  43.35%%
Section 3: TN s U IERANITIEIREROS i SRR et won s S,
HV SET: 675V Remarks:
Alpha Threshold: 175mV
Beta Threshold:  4mV
eta Window: 50mV
“{Date Calibrated: 2/19/03 Date Calibration Due:  2/15/04
| [T Sp—— o W A Y — Toi-. =~ 1. fn7?
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l-s-30 Rev 1

Attachment 8
Page 2.
Daily Check-In of Gamma Scan Instruments
; APRIL YR: 2003 44-10 “B” Source #: 4054-02
K 117336 Detector#: _PR112840 Source Type: _Cs-137
#2221 Model #: 44-10 HV: 1100 V
Je; 4-1-04 Cal. Due: 4-1-04 Threshold: 10 mV P Xf
. 2
BKGRANGE | 4394 - 6591 SOURCE RANGE 116820-175230 INITIALS | INITIALS | CONFIRM o
TIME | INTELBKG | POSTBKG | INTLSOURCE | POSTSOURGE | BAT [ HV | INTL | POST-| yjy
CPM CPM CPM CPM CHECK | CHEC CHECK | CHECK —
5950 | Y703 (235 143095 137924 SAT | AT | Sam | SON | DN |4
0647 S 396 Y1 [332a2 137592 SAT | SAT | Aem | ey /N
06yp | “ers 4557 1388 1416781 saT | ShT | doma [ dlwa N
065 | 5568 | 5022 [3862¢ 190355 | sat | oar oA | o~ N
0706 | ¢734 £33y 138472 132551 Sh | s | R | TE |
| 0650 5459 YR17 31244 127793 SAT SAT 22 Y/N
0700 5336 5329 /138379 [ 376632 SAT sAr Pt Dt~ N
0e31 5311 5014 137352 1317287 SAT SAT 2 22 w':
Y/N
YIN
YN
YN
Y/N
YIN
YIN
YIN
Y/N
YIN

vedBy: = I Qe

Date: "/«Jos
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yT. LOUIS HP-30 Rev 1
Attachment 8
Page 2.
Daily Check-In of Gamma Scan Instruments
: APRIL YR: 2003 44-10 “C” Source #: 4054-02
#: 154232 Detector#: PR150642 Source Type:  Cs-137
#: 2221 Model #: 44-10 HV: 750V
ue:  4-2-04, Cal. Due: 4-1-04 Threshold: 10 mV
BKG RANGE | 4108 - 6161 SOURCE RANGE | 116690-175035 INITIALS | INITIALS | CONFIRM
TIME [ INTEBKG | POSTBKG | INTLSOURCE | POSTSOURGE |- BAT- | HV | INTL | POST - yjy |
CPM CPM CPM CPM CHECK | CHECK | CHECK | CHECK
o908 | 4424 4ais 129637 141436 26T | saT | SOM | Jpm | (DN |mP
0653 4933 Y323 140 822 143544 sar | Sar | X | dm | (N
s 4782 1273 | 143218 44 (06 sar | sar |dowa  [dowA | QDN
0is3 q45¢ StTldasm| 192208 (42 | SaT | AT [ domm Jad>]
0700 Y109 | g38S 14226 ] 42342 SAT | sAT _|dawm @N
| 065 [PIE] Y527 14476 4 14207) AT | AT 1A | N /N
0?/0 4221 ey, 14394 1417257 SAT | sar | p... ... | N
oyl | Y4y (@ J41450 o) DT | s | = Q)
' 7]
YIN
YIN
YIN
YIN
Y/N
YIN
YIN
¥ YIN
Y/N
Y/N
ha’
ved By: 2),;1_@4«_.___. Date: _“fiufo3

21 of 28
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HP-30 Rev 1
Attachment 8
Page 2 .
Daily Check-In of Gamma Scan Instruments
; APRIL YR: 2003 44-10 “D” Source #: 4054-02
ft: 117652 Detector# = PR122613 Source Type:  Cs-137
#: 2221 Model #: 44-10 HV: 1200 V ,
Je. 4-1-04 Cal. Due; 4-1-04 Threshold: 10 mV :
, - 7’%}
BKGRANGE | 4334 - 6501 SOURCE RANGE 108095-162142 INITIALS | INITIALS | CONFIRM
__TiME. i R .{N:':bBKG_--.-._Peﬁ_.BKG . .. ._|N.Tt_seuReE e -Pe.s:l:_.SeURe.E_ .. BAT . P H.V PR § ..~.1N\'Ft .. ‘PGST" O S ‘VY_"I_N"_“ —
CPM CPM CPM CPM CHECK HEC CHECK | CHECK
AR AR PN 50 SAT | ZAT | SOM (L%
065D 2380 | 505 133298 134219 SAT | ST | & gXN_
0643 5043 Hyqs 22265 1322218 SaT | SAT | 2 /N
0¢ss 413 Yl 132458 15(B3/( SAT | saT | dom %_%N_
0700 s18s” 4703 131933 134737 SAT | 5AT | dom N
06S3 $602 4724 133133 1227258 SAT | AT | NOWM [ Aom G
07/ 5109 4490 (332-9( /35677 SAT SAT | De. | P.e. | CON
064 4gqs o 1238132 © ar | sar | 2 | zfﬁb_
) Y/N
Y/N
Y/N
YIN
YIN
YIN
YIN
YIN
Y/N
Y/N
leed
ved By: ) Qua— Date: "/mlo 3

21 of 29
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x-go Rev 1

Attachment 8
Page 2.
Dally Check-In of Gamma Scan Instruments
: APRIL YR: 2003 4410 “E” Source #: 4054-02
#: 117634 Detector#: PR118986 Source Type: Cs-137
#*: 2221 Model #: 44-10 HV: 1000 V
ue: 4-1-04 Cal. Due: 4-1-04 Threshold: 10 mV 74
. /263
BKGRANGE | 4252 - 6378 SOURCE RANGE 112408-168612 INITIALS | INITIALS | CONFIRM
TIME | INTLBKG | -POSTBKG | INTLSOURCE | POSTSOUREE | BAT [ ~Hv | INTL | POST | /i
CPM CPM CPM CPM CHECK | CHECK | CHECK | CHECK
025D 4436 514\ 136128 136962 | sAT | saT | NM | d0w gm
0650 5652 -'4278 136870 37207 b e SAT iéw\ gm /:
Y S108 Y611 138557 |38%;9~ AT | smr o
065y 5179 dHeS7 137423 139 447 SAT | Sar | dewm ?f_ N
0703 5007 - oy 128456 128174 SAT | SAT | Q0 (AN N
pe6s3 S5 440 123417 126215 SAr | cpr | MM | M N
6774 5127 5181 /38975 |40 770~ | SAT SAT | Di. D.c. IN
loeda | Ug73 [0) 137073 o) T | o | 2 :ICLD
YIN
YN
Y/N
YIN
Y/N
YN
Y/N
YN
YN
YIN
hed
ved By: @*5_0&_ Date: %/03

21 0f 29




B

l-go Rev 1

Attachment 8
Page 2.
Daily Check-In of Gamma Scan Instruments
: APRIL YR: 2003 44-10 “F” Source #: 4054-02
#. 105934 Detector#: = PR122628 Source Type:  Cs-137
#*: 2221 Model #: 44-10 HV: 800V
ue: 4-1-04 Cal. Due: 4-1-04 Threshold: 10mV Af
| b}
BKG RANGE 4211 - 6316 SOURCE RANGE 114409-171614 INITIALS | INITIALS | CONFIRM
“FIME | -INTEBKG | —POSTBKG | INTLSOURCE | POSTSOUREE | BAT | HV |--INTL | POST | g7y |
CPM CPM CPM CPM CHECK HECK | CHECK | CHECK A
0909|4163 Bus 136225 141664 SAT | SaT | OOM [ 2ma N_ P
osuz2 £33Y4 5040 139410 128632 AT | SAT | dm | M N
0655 5295 G 129509 133993 ST AT | QA |\ M /N
0652 5366 =2 8¢ 128905 190353 $AT | SAT | Ao g AN
0707 5317 4497 . 129234 ) ZZ6Z8 SAT | AT | 2 | QN
0¢s0 S6ag 5355 13849) (29357 | SAT SAT 2 Xtwm | QN
o707 | 5616 5432 | 40399 (42467 SAT sar | D.e- | De. | (YN
o6y | Ygso ® 139409 @ saar | s | 2 :;@ND
Y/N
YN
Y/N
Y/N
Y/N
Y/N
Y/N
YIN
Y/N
Y/N
used
Date: "/m/.;

ved By: | @.ﬁs (Mo

21 of 29




;T.gUIS

l-g() Rev 1

Attachment 8
Page 2.
Daily Check-In of Gamma Scan Instruments
: APRIL YR: 2003 44-10 “G” Source #: 4054-02
#: 127217 Detector#:  PR154615 Source Type:  Cs-137
# 2221 - Model #: 44-10 HV: 1050 V
ue: 5-6-03 Cal. Due: 4-1-04 Threshold: 10 mV J%
BKGRANGE | 4257 - 6386 SOURCERANGE | 116890-175336 INITIALS | INITIALS | CONFIRM 7
CFME | - INTEBKG- --|--POSTBKG | INTLSOURCE 1| POSTSOURCE { —BAT |- -HV- | -NTL- | POST | yjn =
CPM CPM CPM CPM CHEC CHEC CHECK | CHECK
o0 | 4872 £392 | /4379D 530226 | saT_| sar [SOM_| Ty @_ "
084 | 5426 4867 /49544 |50217 sAT | SaT | Y IN
O34 B 03 YIN
0656 536\ $259 /5006) /50575 S| SAT | d0wa | Xtam %N
0652 | 5238 £290 150614 1332%%7 AT | saT | dewm X2 N
0707 5814 " 5010 151010 | SO5%0 SAT. | sAT” | 22 | 4= | ON
0651 | . 503% 4324 151379 (530223 SAT | sar | om [ oA | QIN
o729~ | Sees 4901t 149988 148977 SAT Sar | p.o. [ X | Q)N
o6¥o | 4974 S144 1SV ¢20 I1S1250 SAT | <pT z | 2 gm
| 0647 5013 5125 150135~ [5l24] SAT | SAT | ¥ | Sm ’ ; :
YIN
YI/N
Y/N
Y/N
YIN
YIN
Y/N
YIN
ved By: B.; 5 CI-L__ Date: '/évﬁ;

21 0of 29




T, ggUIS

HP-30 Rev 1
Attachment 8
Page 2.
Dally Check-in of Gamma Scan Instruments
: APRIL YR: 2003 44-10 “H" Source #: 4054-02
#: 154196 Detector#: PR122612 Source Type:  Cs-137
# 2221 Model #: 44-10 HV: 800V
sge;  9-12-03 Cal. Due: 4-1-04 Threshold: _10mVv
4 ’ /0}
BKG RANGE 4324 - 6486 SOURCE RANGE 103508-155262 INITIALS | INITIALS | CONFIRM
TIME | INTLBKG | POSTBKG | INTLSOURCE | POSTSOURCE | BAT HY INTL | POST | y/n
CPM CPM CPM CPM CHECK HECK | CHECK | CHECK Py
0955 | 4637 5023 12760y 125619 SAT | saT | O | X (N |
pe4a| 5326 4 3] 126637 12.979% saT | saT | doma | ) A
0658 | 4184 4337 126411 128225 SAT | saT | aowm [ Q@A | QN
0652 | 5452 4593 127240 131225 far | sat | awv ﬁ%; g"
0708 505 455/ FYATZ) (2F89% AT | shr | e -1 QN
2| 6l70 4343 122 634 126263 SAr | AT | dom | deAa | (PIN
o704 5335 <A PNY |pP053 (27047 SAT Sar D.L. | NOM (‘ Y§ N
0640 4773 5368 [NYEYT 13100 S | S | 2 A N
Ooy7| Y$7¢ 5035 la7551 128214 AT | AT | 2 | dvn (3:
Y/N
Y/N
Y/N
Y/N
Y/N
- YIN
Y/N
Y/N
YIN
ved By: :a)..rj O Date: Y/es

21 of 29




Certificate of Calibration

Voltage Platean Form

€RG

Environmental Restoration Group, Inc.
12809 Asroys De Vista NE

, Albuguergue, NM 87111
: (505) 2984224
Detector Mfg.:___ Ludlum __ _ Modek: 44-10 Serial No.:. FRI2XE/I
Counter Mfg.:___ Ludlum Model:____ 2221 SerislNo..__/¢/ 9 F38
Temp: 70 ____°F Rel Humidity 18 % Bar Pressure_ | 301  in ofHg
Couater Threshold Setting: 10 mV Geometry / Distanse to source; ___ 6-inches
Source: || Th230 @ 13,500 dpm sn: 4098-03 ) 1e99 @ 18.100 dpnb sn: 4095.03
(00137 @ 8.5 4Ci n: 4034.02 O Other
Count Time:____{  minute(s) i
High Gross Source Background
Voltage Counts Coums
Foo 51281
Boo FS63F
Goo £3¢687
/000 Sro2o
/700 FRySsY
1200 F¥S% 12%76€
¢300 S5 114
/Yoo 11 7Q2!
Recommended Operating Voliage: __ [ 20Q© ___volts

Calibrated BY:—-M-#—LL‘

Reviewed ByL/M-.Ma_A_m

Ca

Dati:

Calirationbale:  d /_/ / o2

ration Due: v/r./oi

wwle /o3




ATTACHMENT 2

CONTAMINATION SURVEY RECORD



! s — T
Westinghouse FFCF Radiological Survey Form
Survey Desc.: {Special--Black Can Per: C. Horton Log Number 0435 S 30417 WEC
Surveyed by: S— Date: P:ol 1:;’[::30 . Time: Alfp‘!):: Smear Area| ~ 100 cm2 | Batch #: 1454 Reviewed By:
Instrument ° Number Due Probe fom2j Alpha Bkgd | Efficiency | Alpha MDA Beta Bkgd Beta Eff. | Beta MDA
Tennelec LB 4 9/3/03 GFPC 2 in. dia. 0.8 26.38% 5.95 2.7 45.15% 8.6
ASP-2 527 8/17/103 HT-270 | GM-Tube NIA N/A N/IA N/A N/A N/A
Lud 2224 125609 9/8/03 43-89 100 6.0 20.00% 70.53 0.00% 0.00
Ludium 3 171199 9/8/03 44-9 15 N/A N/A N/A 44.0 15.00% | 223.82
» R “Loosc Alpha Laose Heta™ —_Fixed Alpha Fixed Beta fiy Dose Rate
# - Deseription” . | " Net... | DPM/ Net - | DPM/ Gross pPM/ Grons ppm/ | Contact| 3 Ft. Limit
" Cal  CPM ‘100 em? | cpMm 100em® |  cpMm " 100cm? cPM | 100cm? | uRad/hr | uRadihr | Exoeeded
1 |Pc w1 Inside of can 4.13 15.6 13.73 30.4 40.0 170.0 1000.0 | 42488.9 40.0 42 p
2 [Pec #1 nsida of can 13.06 49.5 29.41 65.1 40.0 170.0 1000.0 | 42488.9 40.0 42
3 |Pc #1 Outside of can 3.18 12.1 1.87 4.1 6.0 ND 142 4355.6 19.0 4 B
4 |Pc #1 Ouside of can 10.14 38.4 10.84 24.0 6.0 ND 142 4355.6 19.0 4 ¢
5 |Pc #2insid of can 46.86 177.6 72.38 160.3 30.0 120.0 2684 117333.3{ 30.0 117
6 |Pc 42 lnside of can 16.09 61.0 20.95 46.4 30.0 120.0 2684 | 117333.3] 30.0 117 op
7 {ec #2 Outside of can 9.15 34.7 7.99 17.7 6.0 ND 120 3377.8 20.0 3 ¢
8 |Pc #2 Qutside of can 21.13 80.1 14.20 31.5 6.0 ND 120 3377.8 20.0 3 ¢
9 |Pc #3 inside of can 10.15 38.5 9.84 21.8 12.0 30.0 686 28533.3 | 35.0 28 4p
10 |Pe ¥3 Outside of can 10.16 38.5 7.84 17.4 12.0 30.0 120 3377.8 22.0 3
11 |Bottom of can inside 59.52 225.6 144.49 320.0 48.0 210.0 880 37155.6 | 105.0 37
12 {Bottom of can Inside 45.93 174.1 56.52 125.2 48.0 210.0 880 37155.6 | 105.0 37 B
13 {Bottom of can outside (Rim) 10.13 38.4 13.84 30.7 22.0 80.0 4472 [ 196800.0( 240.0 196 ¢
14 [Bottom of can outside (Rim) 14.14 53.6 11.24 24.9 22.0 80.0 4472 196800.0| 240.0 196 ¢

Limit Exceeded: « indicates loose alpha
fLndiratoc Innes heia and & indiratec fivad readinne




