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1.0 BACKGROUND INFORMATION
1.1 GENERAL INFORMATION AND OPERATING HISTORY

Molycorp. Inc.’s (Molycorp) predecessor, the Molybdenum Corporation of America, was formed from
the Electric Reduction Company in Washington, Pennsylvania on June 16, 1920. The facility was
purchased to manufacture ferroalloys.

Molybdenum manufacturing was begun in the 1920s. Processing of this material was idled in 1991.
Although primarily manufacturing molybdenum products, the plant also produced ferrocolumbium
(FeCb, 1964 to 1971), as well as other ferroalloys, e.g., tungsten.

In the late 1960s new federal requiremeénts necessitated Molycorp to obtain a Source Material License
from the Atomic Energy Commission for possession and use of materials containing 0.05 percent or
greater by weight uranium, thoriumn, or a combination of both. Most of the material that was processed
by the corporation for ferrocolumbium contained thorium above the 0.05 percent limit. The slag
resulting from this production was in a glass/ceramic form containing an average of 1.2 percent thorium.
Almost immediately upon receiving a Source Material License in December 1968, various
investigations were undertaken to address the new regulatory requirements.

Applied Health Physics, Inc. was contracted by Molycorp to conduct a series of leaching studies on
ferrocolumbium slag during the late 1960s. These studies indicated that radioactive materials were fixed
and would not leach into the groundwater in excess of prescribed limits. During this period, Molycorp
applied unsuccessfully to the Pennsylvania Department of Health’s Industrial Wastes Section and AEC
for an onsite burial permit. Ferrocolumbium slag cleanup was concentrated in the early to mid-1970s
time frame.

In June 1971, an AEC compliance inspection revealed that thorium-bearing slag had been inadvertently
buried onsite in violation of the terms and conditions of their license and AEC regulations. The AEC
issued a Notice of Violation and requested Molycorp to take remedial action to excavate these materials
and dispose of them in accordance with AEC regulations and guidance documents. Applied Health
Physics was contracted to perform a thorough radiological survey of the site and to provide health
physics and waste disposal services necessary to comply with AEC’s request. Survey measurements
indicated exposure levels at 1.2 mR/hr in some areas.

In 1972, thoriated material from the site was disposed of at the West Valley, New York, burial site. The
disposal was terminated when New York officials decided that the volume of waste was too large and
the contamination level insignificant to use up valuable burial area. Molycorp performed cleanup
operations to segregate and stabilize the remaining thoriated material in a capped pile containing about
27,700 cubic yards of slag on the south property. A 1975 Applied Health Physics, Inc. report indicated
the average concentration of thorium-232 in the slag pile was 1,250 pCi/g, with exposures within the 0.2
mR/hr Nuclear Regulatory Commission maximum level allowed at the time (AEC was reorganized as
the NRC in 1974). This pile was eventually removed and disposed of.
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In 1978. one of two molybdenum-r(;asting furnaces was shut down as part of a consent decree with the
Pennsylvania Department of Environmental Resources (PADER) Air Quality Agency due to
exceedances of SO, standards. All remaining processes continued until 1991.

Oak Ridge Associated Universities, an NRC contractor, conducted a radiological survey of the site in
1985. The survey identified elevated (twice background or greater) levels of thorium in the dikes that
separated the surface impoundments, and indicated the potential of subsurface thoriated slags in the
western portion of the site.

RSA, Inc. conducted a subsurface survey for Molycorp in 1990 to characterize the thorium
contamination across the western portion of the site (i.e., the impoundment area), and the areas
immediately to the north, west, and northwest. Thirty-two holes were drilled on the site and radiation
measurements were logged at every six inches of depth from the surface down to bedrock, both above
and below water table. Radiation levels were also logged in monitoring wells previously drilled on the
site. In addition to the subsurface survey, RSA, Inc. conducted a survey of the radiation exposure rates
inside the study area. This survey consisted of approximately 400 measurements of the gamma radiation
field at a height of one meter above ground level. Findings reveled that; in general, the subsurface
concentrations of thorium were above those in the surface soils in almost every hole drilled. A general
pattern was that the underground radiation levels decreased to background at a depth of about ten feet.
While a majority of the holes exhibited concentrations of greater than 0.01 percent thorium, in only a
few holes did the thorium content exceed an average of 0.05 percent at some point below the surface of
the ground.

The Molycorp Source Material License (SMB 1393) was renewed in 1992 and included an amendment
incorporating a schedule for decommissioning the site. In November 1992, Molycorp submitted a Site
Characterization Plan (SCP) to the NRC for approval.

Molycorp submitted the “Decommissioning Plan for the Washington, PA Facility” to the NRC in J ufy
1995. In a letter dated June 1, 1999, (John C. Daniels, Molycorp Project Manager, to John W.N. Hickey,
NRC Branch Chief) Molycorp informed the NRC that the Decommissioning Plan would be revised and
re-submitted in two parts.

Part 1 Revision of the current Decommissioning Plan was submitted and approved June 30, 1999, and
describes the activities required to remediate the site to unrestricted use levels in accordance with the
SDMP Action Plan (57 FR 13389). The soil, slag or other material exceeding the SDMP Action Plan
criteria will be transported to an NRC approved location for final disposition.

Part 2 Revision of the Decommissioning Plan was to provide for the disposition of the material that
exceeded the SDMP Action Plan criteria to a designated on-site impound at the Washington, PA site.
The Decommissioning Plan Part 2 Revision was never approved.

1.2 REASON FOR DECOMMISSIONING

Decommissioning of the Molycorp Washington, PA Facility is being performed due to the cessation of
molybdenum production at the facility. Several factors, included age of equipment and the production
of molybdenum elsewhere in the United States and overseas, have led to the shutdown of the
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production process and closure of the facility. In December 2001, all activities were halted and a
majority of the workforce was terminated.

13 MANAGEMENT APPROACH

This report focuses on the approach taken by management to decommission buildings located at the
Molycorp Washington, PA Site. This report does not address the decommissioning activities of soils or
subsurface contamination at the site.

The approach taken by management for the decommissioning of buildings includes the characterization
and classification of site buildings and areas, performance of radiological surveys to identify and
quantify surface radioactive material, identification of elevated dose rates, performance of remedial
actions (as required), removal of materials and equipment from buildings, performance of the final
surveys to release buildings from radiological controls, and the performance of any remedial action
necessary to meet the release criteria of the final status survey.

Once buildings have been surveyed for final status, and the NRC has reviewed and approved the
building Final Status Survey Report and completed their verification surveys, the buildings will be
demolished and the rubble removed. As identified earlier, subsurface (soil) decommissioning activities
are not being performed under the current work scope (decommissioning work.)

Management supported and required the use of all regulatory and approved decommissioning plans and
standards for the decommissioning process at Molycorp. The final status survey was conducted in
accordance with; NUREG/CR 5849, “Manual for Conducting Radiological Surveys in Support of
License Termination,” RSI’s “Decommission Plan for the Washington, PA Facility, Part 1 Revision,”
and the requirements of Molycorp’s “U.S. Nuclear Regulatory Commission Material License,
Amendment No. 5, SMB-1393.” Individual requirements of each reference were compiled in
MACTEC’s “Survey Plan for Determining the Final Status of Buildings at the Molycorp Site” and used
as the plan for performing the final status survey.

Approved radiation protection procedures were used during the performance of radiological surveys in
support of final status surveys. Qualified radiation protection staff was hired and trained to the
requirements of the sampling plan. A radiological engineer (CHP) was assigned to support the project
and oversee the day-to-day radiological survey operations. The MACTEC Corporate RSO was involved
at all decision making levels, and communicated directly with the NRC, State of Pennsylvania, ORISE
Support Personnel and MACTEC Senior Management.

Radiological survey equipment was identified and selected to provide the highest sensitivity for the
existing site conditions. Radiological survey equipment selection was based partially on equipment used
for earlier final status surveys performed by Radiological Services, Inc. (RSI) in 2001. Additional
radiological survey equipment was selected and implemented to what RSI had used in the past. The
selection and addition of a hand-held gas-filled proportional instrument and detector package provided a
greater sensitivity for the detection of radioactive material, and complemented the previously used
selection of instruments used by RSI. All radiological survey equipment used for final surveys was
calibrated by an instrument calibration facility using radioactive sources traceable to National Institute of
Science and Technology (NIST). When radiological survey instrumentation was due for calibration, or
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the instrument malfunctioned. the instrument was removed from service and sent off-site for calibration
Or repair.

Radiation protection personnel worked closely with decommissioning and construction personnel on the
project. The Project Manager interacted closely with the workforce, Radiological Engineer and the HP

technicians. The Project Manager was provided weekly HP activity reports detailing the current week’s
activities and the coming week’s goals.

2.0 SITE INFORMATION
2.1 SITE LOCATION

The Molycorp, Inc. project site (the site) is located in southwestern Pennsylvania on the outskirts of
Washington County approximately 35 miles southwest of Pittsburgh. The site is separated from the
populated City’s urbanized are by the ramps and structures associated with Interstate 70 (I-70). The
region is generally comprised of towns located close to transportation corridors surrounded by
agricultural lands and open areas.

The site consists of approximately 20 acres, which represents the fenced portion of the 59-acre parcel
owned by Molycorp Inc. that lies entirely within Canton Township at 300 Caldwell Avenue,
Washington, Pennsylvania, 15301. The fenced area is situated between 1,010 and 1,045 feet above mean
sea level with relatively flat topography.

Molycorp’s property has frontage along two dedicated public streets in Canton Township — Caldwell
Avenue and Weirich Avenue. The site is transversed by Chartiers Creek that flows south to north
through the property. The property is served by the CSX operated railroad via two lines that were
formerly owned by the Tylerdale Connecting Railroad Company and the Baltimore and Ohio Railroad.

Adjacent property owners can be classified into three major categories on the current use of the land ~
residential, industrial, and public. The residential property lies to the east of the site on Green Street and
to the west along Weirich Avenue. The industrial property is located predominately north of the site and
includes property under the ownership of the Findlay Refractories Company and Allegheny Ludlum
Corporation. Darrt Development Company owns several scattered parcels located to the south and east
of the site. Land under public ownership includes the Canton Township Volunteer Fire Company
property, the right-of-way for I-70, and other public streets. The Washington Institute of Technology
owns a 38-acre parcel with a commercial building adjacent to the southwestern property line. This
building was used as a mining education and training facility. However, it has not been used for this
purpose for some time and has fallen into a state of disrepair and, therefore, is considered a vacant
parcel.

A ten-acre parcel of vacant land under the ownership of L. and C. Cox on Weirich Avenue between
Comfort Lane and Point View Drive (behind Allegheny Lundlum) may be the site of future commercial
development. The property owner has formally requested that the zoning be changed from R-2
Residential to General Commercial.
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2.2 BUILDING STATUS

All buildings/areas did not have the same potential for residual contamination and therefore did not
require the same level of survey coverage. For the purposes of establishing the degree of survey effort
required, building surfaces were segregated into affected and unaffected buildings/areas. The definitions

for the areas:

* Affected area: Accessible areas that have potential radioactive contamination (based on facility
operating history) or known radioactive contamination (based on past or preliminary radiological

surveillance).

* Unaffected area: All accessible areas not classified as affected. These areas are not expected to
contain residual radioactivity, based on knowledge of site history and previous survey

information.

All 21 buildings located on site had been characterized (as identified in NRC Material License,
Amendment No. 5, SMB-1393) for radiological hazards and classified as either affected or unaffected.
15 buildings had been characterized and classified as unaffected; two (2) buildings had been surveyed
for final status; and six (6) buildings had been characterized and classified as affected (or containing

affected areas). Building classification and radiological information are described in Table 2.1

TABLE 2.1 - BUILDING CLASSIFICATION AND RADIOLOGICAL INFORMATION

Classification

Building

Radiological Information

A

1

Lab Area, soil samples in the lab and a small source in a lab
office. Possible fixed contamination exists on the floor of one of
the lab rooms.

19

Building contains rad material samples in an individual office.
The office has been classified as an affected area.

26

Building 26 contains a temporary rad storage area (~20°x30°)
identified with a rad boundary and radiological postings. The
building also contains an above ground 4 section tank (one
section being potentially contaminated, internal) and a stainless
steel filter (~3 ft. dia. by 4 ft.) that is contaminated.

29

Concrete floor with sumps, floor sumps are potentially
contaminated and need to be characterized . The rest of the
building is identified as unaffected.

31

Concrete floor with a steel liner on top. Steel walls and roof,
insulated walls. Licensed material mixer was stored in building.
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33

Concrete floor, steel walls and roof, insulated.
Equipment/supplies were originally stored in building. The
building was erected in 1979 and is otherwise radiologically
clean. Categorized as affected due to the storage of sample

containers (contaminated dirt) in the back corner of the building.

Heat exchange in front of Building 2. Several stories high,
mixture of solid and grating floors. Concrete and tin
construction.

13

Concrete floor, steel and brick walls, some insulation on walls
and ceiling.

14

Most of the building internals have been removed, brick
structure. Roof is rusted and partially disintegrated.

21

Concrete floor, steel and cinder block walls, steel ceiling.
Maintenance shop in use until March, 2002.

22

Concrete floor, metal walls and roof. Equipment/supply storage
is the main purpose of this building.

23

Concrete floor, steel walls and ceiling.

25

Concrete floor, steel walls and ceiling.

28

Concrete floor, steel walls and roof, 2 walls insulated,
equipment/ supplies located previously stored on shelve located
in the building.

32

Concrete floor, one wall insulated, steel roof,
equipment/supplies previously stored on shelve located in the
building, steel front door.

34

Concrete floor, steel walls and roof, large conveyor system
inside building. Sand pits are located in building.

35

Concrete floor, insulated walls and ceiling. Equipment/supplies
previously stored in the building. The building was erected in
1988.

36

Concrete floor with sumps, double walled construction ¥z way
up, insulated walls and ceiling.

37

Concrete floor, corrugated steel walls and roof. Smaller inside
storage building, cinder block construction, roof area was used
for storage of additional equipment/supplies.

FS Surveyed

39

Building 39 previously surveyed for final status.

FS Surveyed

42

Building 39 previously surveyed for final status.
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23 GROUNDS

The Molycorp Washington, PA facility produced a ferrocolumbium alloy from Brazilian ore
(pyrochlore) between 1946 and 1970. While the use of pyrochlore was commonplace by that time, this
particular ore contained thorium as an accessory metal. The thorium was also in concentrations which
required Molycorp to acquire a Source Materials License. This operation resulted in the production of a
thorium-bearing slag. A portion of this slag was ball-milled (turned into a granular powder) and used as
fill over portions of the site.

While significant amounts of this slag have been removed from the site, remaining slag in soil continued
to play a significant role in the survey and release of buildings on site. Building steel walls and concrete
floors showed significant readings above “normal” background levels when surveyed by hand-held or
portable detectors.

In two instances during the final status survey of buildings 39 and 42, performed by RSI, survey results
indicated elevated levels of radioactivity on building walls (even though smears in the same locations
indicated that no removable radioactivity existed.) To identify the source of elevated radioactivity, two
sections (approximately 2’ by 2”) of the building’s wall were removed from the building by RSI. These
wall pieces were resurveyed in areas where background radiation levels were considered “normal” and
found to be free of radioactivity (no readings greater than background).

Because this elevated background condition exists at the Molycorp site, MACTEC devised instrument
detector windows for some of their instruments and used them in areas where thorium slag in soil
created a background nuisance during survey activities.

3.0 DECOMMISSIONING ACTIVITIES

Decommissioning activities of the buildings on site were performed as a “first step™ to release the site
for unrestricted future use. The scope of work conducted at the site during this phase of work included
D and D of all above surface structures and buildings.

All existing structures (buildings, tanks, dryers, bag houses, utilities, etc.) will be removed from the site. -
Wastes created during the D and D activities will be identified, segregated, and processed for shipment
to the appropriate waste facility. Waste will be removed from site in accordance with all applicable
federal, state and local regulations and authorities.

3.1 OBJECTIVES
The objectives for this phase of D and D activities included:
* Removal of equipment and surplus supplies from buildings

* Characterization of hazards associated with the buildings (performance of effective radiological
surveys)

* Remediation or disposal of hazards identified in the characterization process
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¢ Completion of Final Status Survey
* Unrestricted release ;f buildings
* Demolition of buildings

3.2  RESULTSOF PREVAIOUS SURVEYS

Numerous radiological studies and surveys have been conducted at the Molycorp Washington, PA site.
Since the late 1960, regulatory requirements and pressure from local agencies have driven surveys and
studies of the hazards associated with the production of various ferroalloys. Recently, RSI has
completed and submitted for review the Final Status Survey for buildings 39 and 42. Listed below isa
brief history of the previous surveys performed on the Molycorp site:

Applied Health Physics, Inc. was contracted by Molycorp to conduct a series of leaching studies on
ferrocolumbium slag during the late 1960s. These studies indicated that radioactive materials were fixed
and would not leach into the groundwater in excess of prescribed limits. During this period, Molycorp
applied unsuccessfully to the Pennsylvania Department of Health’s Industrial Wastes Section and AEC
for an onsite burial permit. Ferrocolumbium slag cleanup was concentrated in the early to mid-1970s
time frame.

In June 1971, an AEC compliance inspection revealed that thorium-bearing slag had been inadvertently
buried onsite in violation of the terms and conditions of their license and AEC regulations. The AEC
issued a Notice of Violation and requested Molycorp to take remedial action to excavate these materials
and dispose of them in accordance with AEC regulations and guidance documents. Applied Health
Physics was contracted to perform a thorough radiological survey of the site and to provide health
physics and waste disposal services necessary to comply with AEC’s request. Survey measurements
indicated exposure levels at 1.2 mR/hr in some areas.

In 1972, thoriated material from the site was disposed of at the West Valley, New York, burial site. The
disposal was terminated when New York officials decided that the volume of waste was too large and
the contamination level insignificant to use up valuable burial area. Molycorp performed cleanup
operations to segregate and stabilize the remaining thoriated material in a capped pile containing about
27,700 cubic yards of slag on the south property. A 1975 Applied Health Physics, Inc. report indicated
the average concentration of thorium-232 in the slag pile was 1,250 pCi/g, with exposures within the 0.2
mR/hr Nuclear Regulatory Commission maximum level allowed at the time (AEC was reorganized as
the NRC in 1974). This pile was eventually removed and disposed of.

In 1978, one of two molybdenum-roasting furnaces was shut down as part of a consent decree with the
Pennsylvania Department of Environmental Resources (PADER) Air Quality Agency due to
exceedances of SO, standards. All remaining processes continued until 1991.

Oak Ridge Associated Universities, an NRC contractor, conducted a radiological survey of the site in
1985. The survey identified elevated (twice background or greater) levels of thorium in the dikes that
separated the surface impoundments, and indicated the potential of subsurface thoriated slags in the
western portion of the site.
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RSA. Inc. conducted a subsurface survey for Molycorp in 1990 to characterize the thorium
contamination across the western portion of the site (i.e., the impoundment area), and the areas
immediately to the north, west, and northwest. Thirty-two holes were drilled on the site and radiation
measurements were logged at every six inches of depth from the surface down to bedrock, both above
and below water table. Radiation levels were also logged in monitoring wells previously drilled on the
site. In addition to the subsurface survey, RSA, Inc. conducted a survey of the radiation exposure rates
inside the study area. This survey consisted of approximately 400 measurements of the gamma radiation
field at a height of one meter above ground level. Findings reveled that; in general, the subsurface
concentrations of thorium were above those in the surface soils in almost every hole drilled. A general
pattern was that the underground radiation levels decreased to background at a depth of about ten feet.
While a majority of the holes exhibited concentrations of greater than 0.01 percent thorium, in only a
few holes did the thorium content exceed an average of 0.05 percent at some point below the surface of
the ground.

Foster Wheeler Environmental Corporation conducted a site characterization of the Molycorp
Washington, PA site in 1994 and published its report titles “Site Characterization Report for License
Termination of the Washington, PA Facility, 1995.” This three volume report was conducted to meet
the Site Characterization Plan’s objectives:

* To determine the extent of the distribution of thoriated residues on the site, in the structures and
in the environmental media.

* To determine the rate(s) of migration, if any, of thorium or its daughters through various
pathways to man.

* To assess associated non-radiological constituents and determine their affects on the radiological
constituents and potential impacts on decommissioning.

* To quantify parameters that affect potential human exposure to existing site radiological
materials.

» To support evaluation of alternative decommissioning actions wan detailed planning of a
preferred approach for decommissioning, decontamination, and waste disposal.

33 DECONTAMINATION PROCEDURES

Most of the above surface buildings have been previously decontaminated and identified as unaffected
buildings or areas. These classifications are noted in Molycorp’s NRC License, SMB-1393 and
identified in Section 2.2. Buildings classified as affected will be surveyed, and where remediation is
necessary, decontamination will be performed. It has been estimated that very little radioactive waste
will be generated during the entire project scope. Items found to be contaminated above the limits have
and will be controlled as radioactive material, temporarily stored on site, and ultimately disposed of as
radioactive waste.

MACTEC’s “Survey Plan for Determining the Final Status of Buildings at the Molycorp Site” contains
the procedures and requirements for the survey of the buildings on site. RSI’s Radiation Protection
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Procedures (currently the approved procedures used on site) contain the procedural requirements for
operational radiation activities on the site.

4.0 FINAL SURVEY PROCEDURES

The basis of the Molycorp radiological survey design conformed to NUREG/CR 5849, “Manual for
Conducting Radiological Surveys in Support of License Termination,” RSI’s “Decommission Plan for
the Washington, PA Facility, Part 1 Revision,” and the requirements of Molycorp’s “U.S. Nuclear
Regulatory Commission Material License, Amendment No. 5, SMB-1393.” These references provide
adequate information and sampling requirements to ensure a proper survey had been planned and
performed. The requirements listed in these references were compiled into a sampling plan
(MACTEC’s “Survey Plan for Determining the Final Status of Buildings at the Molycorp Site”) and
used as the guidance document for sampling instructions.

4.1 SAMPLING PARAMETERS

Sampling parameters were identified from NUREG/CR 5849, “Manual for Conducting Radiological
Surveys in Support of License Termination,” RSI’s “Decommission Plan for the Washington, PA
Facility, Part 1 Revision,” and the requirements of Molycorp’s “U.S. Nuclear Regulatory Commission
Material License, Amendment No. 5, SMB-1393.” QC samples were included in the sampling
requirements.

Site buildings or areas were classified by contamination potential and grouped into survey units having a
common history, contamination potential, or that were naturally distinguishable from other site areas, to
assure that the number of survey data points from each survey unit adequately represented the
radiological environment of that survey unit. Survey units are subdivisions of the whole area of interest
within the sampling plan.

Unaffected survey units identified by direct measurement that exceed 25% of the guideline levels were
reclassified as affected areas, gridded as necessary, and resurveyed accordingly.

Representative surveying was accomplished for buildings by using a systematic grid approach to ensure
spatial representation of the survey unit of interest. The grid system provided reference locations to aid
in proper sample identification and distribution, and ensured that minimum sample surface areas were
sampled.

Direct and loose surface measurement locations were identified on the actual surface being surveyed.
The physical probe location was traced on the surface being surveyed. When necessary, survey readings
were recorded on the physical surface at the location of the survey.

Survey results were obtained and used for comparison against the limits for unrestricted release, as
defined in the site’s NRC License. These limits are included in MACTEC’s “Survey Plan for
Determining the Final Status of Buildings at the Molycorp Site” as Appendix A.

Table 4.1 identifies the relegse limits of the license.

Molycorp - Washington, PA Final Status Survey Report for Buildings 13, 14,28 & 34
March 2002 Page 10



Table 4.1 - Acceptable Surface Contamination Levels (dpm/100cm?)

Radionuclide " Average Maximum Removable
U-nat, U-235. U-238, and associated decay 5,000 o 15,000 1,000
products
Transuranics, Ra-226, Ra-228, Th-230, 100 300 20
Th-228, Pa-231, Ac-227,1-125, I-129
Th-nat, Th-232, Sr-90, Ra-223, Ra-224, U-232, I- 1,000 3,000 200
126, I-131, I-133
Beta-gamma emitters (nuclides with decay modes 5,000 15,000 1,000
other than alpha emission or spontaneous fission)
except Sr-90 and others noted above

(1) Where surface contamination by both alpha and beta-gamma emitting nuclides exist, the limits established for alpha and
beta-gamma emitting nuclides should apply independently.

Even though limited quantities of natural uranium have been identified at the Washington, PA site, and
is included as a part of the site’s NRC License, the more restrictive limits for release (for surface
activity) are for the natural thorium radionuclide, which is the significant radionuclide of concern..
Therefore, the limits for release are due to the natural thorium radionuclide, and the limits are 1,000
dpm/ 100cm? avera'ge, 3,000 dpm/1 00cm? maximum and 200 dpm/ 100cm? removable.

Because both alpha and beta radiations are a product of the decay of natural thorium (in equilibrium), the
limits listed above apply independently to both alpha radiation and beta radiation.

Due to the inherent difficulty of properly quantifying the alpha radiation component during the decay of
natural thorium when using a hand-held instrument, a ratio of alpha decays to beta decays was identified
and beta radiation was used as a surrogate to quantify the alpha activity. This was not the case for
determining removable contamination. The Ludlum 2929 was calibrated and set up for the
measurement of both alpha and beta radioactivity.

The detectable ratio of alpha to beta is a 2:1 for natural thorium decay. In actuality, the decay of natural
thorium produces 6 alphas and 4 betas to reach stable lead. However, one of the betas emitted during
the decay process (from Ra-228) is not detectable (39 keV E-max). The other three betas emitted are
detectable and are suitable as a surrogate.

The alpha readings recorded on the various data forms and record sheets were actual instrument
readings, obtained from the instrument during the survey, and do not represent this ratio factoring. The
use of alpha to beta ratio factoring is incorporated in the data set just prior to statistical analysis and
comparison to limit values.
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Figure 4.1 is a graphical representation of the decay of natural thorium.

FIGURE 4.1 - NATURAL THORIUM DECAY CHAIN
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4.2 SAMPLING SCHEDULE

Scanning of surfaces to identify locations of residual surface activity were performed according to Table

4.2,
TABLE 4.2 - SURFACE SCAN SCHEDULE
Building/ Survey Location Surface Scan (4.6)
Structure
Status
Affected Areas | Building floor and lower walls (<2 | 100% - Floor and lower walls (<2 m
m from floor) from floor) and other surfaces found to
have residual activity in excess of
guideline values during characterization
surveys.
Affected Areas | Upper surfaces (>2 m from floor) Limited - Areas found to be non
of affected areas found to be non contaminated during the characterization
contaminated during the survey, scans in the immediate vicinity
characterization of direct measurement.
Affected Areas .| Exterior of piping, ventilation B-G scans, biased, to determine
(4.10.1) ducting, electrical boxes, conduit, locations that exceed 2x background. At
or other interior surfaces that may | these locations, and available access
contain residual contamination points to pipe and duct interiors, direct
alpha measurements and smear sample
will be obtained.
All Buildings | Exterior surface of the roof Gamma scan only - 1 measurement per 4
(4.10.2) m? (see Exposure Rates Table)
All Buildings | Exterior walls B-G scan, 10% of lower wall surfaces
4.10.2) (<2 m from floor).
Unaffected Building floor and lower wall B-G scan, 10% of floor and lower wall
Areas surfaces (<2 m from floor) surfaces (<2 m from floor)
Equipment/ Equipment/Structure Free Release Survey - If
Structures equipment/structure is identified as
Located in being used for processing licensed
Affected material.
Areas/Buildings

Biased - If equipment/structure was
never used for processing licensed
material.
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Equipment/ Equipment/Structure Biased - If equipment/structure is

Structures suspected of being used for processing
Located in licensed material.
ArUna/éfes:Sd Not Required - If equipment/structure
cas/bulldings was never used for processing licensed
material.
Result Locations of surface activity exceeding
Requirements twice background will be marked for
further evaluation.

Building interior surface scans were conducted for alpha and beta-gamma radiations. Scans of exterior
building surfaces were for beta and gamma radiations to identify the presence of elevated areas that
might indicate residual gross activity.

For hand-held instrumentation, the detector was kept as close as possible to the surface and moved
across the surface at a slow speed. Scan surveys were performed by moving the detector over the
surface area at a maximum speed of 1-2 inches per second and a distance of approximately 1/2 inch for
beta and 1/4 inch for alpha. When the count rate increased, the rate of movement of the detector was
decreased or stopped. If the increase in count rate was real (not a random variation in the background
count rate), a static 60-second measurement was performed over the area of increased count rate to
.quantify the activity. Audible indicators (headphones or instrument speaker) were used to identify
locations having elevated activity levels. All scanning results were noted on standard survey forms as
well as task-specific generated forms.

When elevated levels of surface activity were identified with the Ludlum Model 239-1F floor monitor,
the surface was marked and scanned with a hand held unit with a detector size of ~ 100 cm” and an
appropriate detector efficiency.

Gamma exposure rate measurements (gamma scan) were conducted with the instrument at 1 m above
the floor at systematically and randomly selected locations.

Direct measurements were performed according to Table 4.3.

TABLE 4.3 - DIRECT SURFACE MEASUREMENT SCHEDULE

Building/ Survey Location Direct Measurement (4.7)
Structure
Status

Affected Areas | Building floor and lower walls Floor and lower walls (<2 m from floor)
(<2 m from floor) and other surfaces found to have residual
activity in excess of guideline values during
characterization surveys. "
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Requirements

Affected Areas | Upper surfaces (>2 m from Measurements will be performed at a
floor) of affected areas found to | minimum of 30 locations on both vertical
be non contaminated during the | and horizontal surfaces and sufficient
characterization additional locations to provide coverage at

a minimum of one location per 20 m® of
_ surface area. "
Affected Areas | Exterior of piping, ventilation Where B-G scans exceed 2x background -
(4.10.1) ducting, electrical boxes, obtain direct alpha measurements.
;?ndult, or oth.er 1nte-:§o;lsurfaces At available access points to pipe and duct
at may c?.ntam residu interiors - obtain direct alpha
contamination measurements.
All Buildings | Exterior and interior surfaces of | Biased
(4.10.2) air exhaust equipment and at
roof drains
All Buildings | Exterior walls A minimum of 30 random direct
(4.10.2) measurements or an average of at least 1
measurement location per 50 m?” surface
area, whichever is greater, of the survey
unit. (4.10.2)
All Buildings | Exterior surface of the roof Biased in areas of plausible contamination.
(4.10.2) (based on gamma scan results)
Unaffected Building floor and lower walls A minimum of 30 random direct
Areas (<2 m from floor) measurements or an average of at least 1
measurement location per 50 m” surface
area, whichever is greater. (5849)
Equipment/ | Equipment/Structure Free Release - If equipment/structure is
Structures identified as being used for processing
Located in licensed material.

Ar ;\Si;;e CF?;_ Biased - If equipment/structure was never
cas/buridings used for processing licensed material.
Equipment/ Equipment/Structure Biased - If equipment/structure is identified
Structures as being used for processing licensed
Located in material.

ArUna/Igfef:lt;d Not Required - If equipment/structure was
cas/Bulicings never used for processing licensed material.

Result If scans or measurements indicate residual

activity exceeding 25% of the guideline,
the area is surveyed per affected area
requirements.
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' If scanning methods are capable of detecting residual Th activity of less than 1,000 dpm/100 cm?, direct surface activity
measurements will be systematically performed at two meter intervals on floors and lower walls and at the same intervals
on upper surfaces. If scanning methods produce an MDA that exceeds 1,000 dpm/100 cm? measurements will be
performed at one meter intervals. On upper surfaces of affected areas that are not scanned for the presence of residual
activity, measurements will be performed at a minimum of 30 locations on both vertical and horizontal surfaces. These
locations will include surfaces where radloacnve material would likely settle and sufficient additional locations to provide
coverage at a minimum of one location per 20 m® of surface area. oy

Direct surface measurements were conducted by integrating counts over a 1-minute period.

When scans or measurement exceeds guideline levels, the location was noted for further remediation or
resolution. Localized scanning and measurements were repeated after any remediation activities were
performed.

Smear surveys were preformed according to Table 4.4.

TABLE 4.4 - LOOSE SURFACE MEASUREMENT SCHEDULE

Building/ Survey Location Removable Surface Activity
Structure
Status
Affected Areas { Building floor and lower walls (<2 | Collected from each location where a
m from floor) direct surface activity measurement is
made (alpha and beta analysis).
Affected Areas | Upper surfaces (>2 m from floor) Collected from each location where a
of affected areas found to be non direct surface activity measurement is
contaminated during the made (alpha and beta analysis).
characterization.
Affected Areas | Exterior of piping, ventilation Where.: B-G scans exceed 2x background
(4.10.1) ducting, electrical boxes, conduit, - obtain alpha smear sample.
or oth'er mt.eci'loq surface§ th?t MaY | At available access points to pipe and
contain residual contamination. duct interiors - obtain alpha smear
sample.
All Buildings | Exterior and interior surfaces of air | Biased to locations where contamination
(4.10.2) exhaust equipment and at roof is most likely.
drains.
All Buildings | Exterior walls Collected from each location where a
(4.10.2) direct surface activity measurement is
made (alpha and beta analysis).
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All Buildings | Exterior surface of the roof Samples of roofing material (volumetric)

(4.10.2) will be obtained where direct
measurements indicate contamination is
present.

Unaffected Building and Structure Surfaces Collected from each location where a
Areas direct surface activity measurement is

made (alpha and beta analysis).

Equipment/ | Equipment/Structure Collected from each location where a
Structures direct surface activity measurement is
Located in made (alpha and beta analysis).

Affected
Areas/Buildings

Equipment/ | Equipment/Structure Collected from each location where a
Structures direct surface activity measurement is
Located in . made (alpha and beta analysis).
Unaffected

Areas/Buildings

A smear for removable contamination was obtained at each location where a direct surface activity
measurement was taken, unless otherwise stated in Table 4.3.

Smears were counted for gross alpha and beta with the appropriate instrument.

As a precaution against accidental contamination of the instrumentation used to analyze the smear
samples, screening of samples that had a high potential of containing elevated levels of radioactivity was
performed.

Exposure rate measurements were performed according to Table 4.5.

TABLE 4.5 - EXPOSURE RATE MEASUREMENT SCHEDULE

Building/ Survey Location Exposure Rate Measurement (4.8)
Structure “
Status
Affected Areas | Building Surfaces Gamma exposure rates measured 1 meter
perpendicular to building surfaces at 1
measurement per 4 m?.
All Buildings | Exterior Roof Surface (gamma Gamma exposure rates measured 1 meter
scan) perpendicular to building surfaces at 1
measurement per 4 m?. (4.10.2)
Molycorp - Washington, PA Final Status Survey Report for Builldings 13, 14, 28 & 34
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Unaffected | Building Surfaces Gamma exposure rates measured 1 meter

Areas perpendicular to building surfaces at 1
measurement per 50 m” (calibrated for
natural thorium).

Gamma exposure rates were measured at 1 m above ground or floor surfaces using a gamma
scintillation instrument.

Where necessary, samples of paint were obtained from 100 cm? areas of painted surfaces where direct
and removable activity measurements suggest contamination (> surface contamination levels) may have
been painted over. These samples were analyzed for beta activity. Direct measurements and smear
surveys were made of the underlying surface, after removal of the paint.

Samples of roofing materials (non-metal roofs) were obtained where direct measurements indicate
contamination was present in the roofing material. Roof material samples were controlled as volumetric
samples and analyzed as such.

Cotton swabs were used for sampling in hard-to-reach areas such as inside wall and floor penetrations,
anchor-bolt holes, and floor cracks or expansion joints.

Each piece of equipment that required monitoring was its own entity and was described by name and
serial number on survey forms and/or logs. Special attention (increased sample density) was given to
areas where there was a high potential for contamination. Equipment previously identified as not
affected (not contaminated) was not surveyed unless there was indication that it had become
contaminated.

4.3 BACKGROUND LEVELS IDENTIFIED

Material-specific background levels were established by RSI in late 2001 for each type of instrument
used for total surface contamination measurements during their final status surveys of buildings 39 and
42. Similar instrumentation was selected for use by MACTEC to take advantage of this previously
available information.

Background measurements were collected on surfaces of similar construction as the buildings at the site
and having no possibility of being impacted by site operations. Measurements to establish background
for a specific material were collected from multiple locations to provide an estimate of the variability or
uncertainty. Background determination was performed using the same instrumentation that was used for
final status survey data collection. An average background value was determined for each material
surveyed and this value was subtracted from each measurement to determine a net count or count rate.
Background determinations were required and performed for concrete and a class of material designated
a generic material.

The required number of background measurements per material type is as follows:

¢ Concrete - minimum of 20 measurements

e Cinderblock - minimum of 20 measurements
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» Generic Material - minimum of 10 measurements for each type of material surveyed (i.e.. wood,
insulation, corrugated steel, etc.)

It was previously identified in the final status survey report for buildings 39 and 42, submitted by RSI,
that significant background radiation levels existed at the Molycorp site, primarily due to gamma
radiation from the thorium slag in the soil. RSI had reported levels as high as 30 micro-R per hour.

During survey activities performed by MACTEC at the site, a significant component of the measured
activity was indeed identified to be from the elevated gamma background coming from the slag in the
soil. A method was devised to minimize the interference of this background radiation when using the
hand-held detectors, and produce more accurate results of beta activity, the primary indicator used for
the detection and quantification of natural thorium. A shield, or “beta window” was used to eliminate
the beta component of a measurement made in areas where background levels proved to be a nuisance.
A second measurement was taken without the shield in place. This measurement process produced two
readings. one containing a beta-gamma interaction with the detector, and one containing only a gamma
interaction with the detector. The difference between the two readings provided a beta-only component
of the measurement, with the gamma background removed. This reading was then compared against the
materials background that was determined at the off-site location and a net beta reading was obtained.

The material used to shield the beta radiation was a thin piece of aluminum (approximately 3/16 inch
think). A test was performed to validate the aluminum’s ability to shield the beta radiation. A beta
source was counted without the shield, and then the shield was put in place. The source was again
counted. Results of the tests indicated that in all cases, when the shield was in place , the instrument
indicated background values and completely shielded out any beta radiation.

4.4 MAJOR CONTAMINATES IDENTIFIED

The major contaminate (significant radionuclide of concern) at the Molycorp Washington, PA site was
identified to be natural thorium. Trace amounts of natural uranium were also identified as a
contaminate. Both of these materials are identified in the site’s NRC License.

No other licensed material has been brought on site, based on the site Facility Superintendent’s
knowledge of process and site operations.

Results of preliminary assessment and characterization survey support the conclusion and identify the
significant radiological contaminant to be thorium-232, from the processing of certain types of ore
concentrates in the production of ferrocolumbium. Most of the material Molycorp processed for
ferrocolumbium was a pyrochlore, which contained thorium above the 0.05 percent limit. It is possible
that buildings and structures involved with the processing of pyrochlore and production of
ferrocolumbium may have been contaminated with thorium-232. The average activity ratio of Th-228
and Th-230 to Th-232 found in slag/soil samples are:

Th-228:Th-232 1.03%
Th-230:Th-232 0.16 %
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4.5 GUIDELINES ESTABLISHED

All final status survey measurements were compared to the values listed in the Site’s NRC License. The
criteria specified in the guideline for natural thorium are more conservative than natural uranium, and
were applied at the site for final status survey.

4.6 EQUIPMENT AND PROCEDURES SELECTED

Instrument and procedure selection was based on several criteria. The first criteria that was considered
was the use of instruments and procedures that had been previously used on site for final status surveys.
Since RSI had just completed the final status survey of two buildings at the site, prior to MACTEC’s
arrival, using similar procedures and instruments made sense. Because MACTEC’s radiation protection
operating procedures had not yet been approved for use at the site, RSI’s radiation protection procedures
were used. RSI’s radiation protection procedures had previously been approved for use on site by the
NRC. Verbal approval was given by the NRC to allow MACTEC to continue work using RSI’s
radiation protection procedures until their procedures were approved.

4.7 INSTRUMENT MDA

The detection sensitivity of a measurement system refers to the statistically determined quantity of
radioactive material or radiation that can be measured or detected at a preselected confidence level. This
sensitivity is a factor of both the instrumentation and the technique or procedure being used. Typically,
detection sensitivity has been defined (EPA 1980) as the level above which there is less than a 5%
probability that radioactivity will be reported present when it is really absent (Type I error) or reported
absent when it is really present (Type II error).

Minimum detectable activity (MDA) is an a priori estimate of the minimum activity level which is
practically measurable with a specific instrument, and sampling and/or measurement technique. The
basic equation for determining field instrument MDA (NUREG/CR-5849) is:

Where:
2.71+4.65,/B, *t Br =  background count rate
MDA = B . .
A t = sample count time (min)
t*E*— .
100 E = efficiency
A = areaofprobe

Instrument MDAs were calculated on a daily basis and recorded on the applicable survey forms. Where
instrument MDAs did not meet criteria (25% of the release limit value,) instrument background count
times and sample count times were increased until MDA values became acceptable.

4.8 INSTRUMENT SELECTION

Instrument and equipment selection was made based on previous use and the criteria of NUREG/CR-
5849, for MDA sensitivity. In addition to the previous use criteria, instruments were selected based on
the ability to detect the desired radiation and at a desired level, ease of use, availability and cost.
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* For dose rate measurements, the Ludlum Micro-R meter was selected and used. It was selected
due to it’s relatively flat energy response curve and because it had been used on site previously
for final status surveys.

* For surface scans of large areas (floor and walls), the Ludlum Fioor Monitor (239-1F/2350-1)
with the 582 cm? detector (43-37) was selected. The MDA for the instrument was considered
acceptable until an area of elevated activity was detected by the instrument. During surveys with
the floor monitor, when an area of elevated activity was detected, the probe size was
theoretically reduced from 582 cm? to a size of 100 cm? (a postulated physical size of elevated
activity). The MDA of the instrument with it’s newly reduced probe size (100 cm? probe size)
became unacceptable for scanning. For areas where the floor monitor detected elevated activity,
the area was identified and resurveyed with a 100 cm® hand-held gas proportional detector.
Instrument MDA was calculated and recorded at the start of the job, at the job site. If the
instrument was relocated to a different location during the same day of work, the MDA was
again calculated and recorded for the new location. The floor monitor was set up and calibrated
to detect both alpha and beta radiations.

* For surface scans of areas with elevated readings, the Ludlum 2350-1 with the 43-68 or 43-106
was selected. Due to the detector’s relative size (compared to the 43-37) the MDA for the
detector was acceptable. However, using a hand-held instrument to survey large surface areas is
not efficient in either cost or time. The primary duty of the large area hand-held gas-flow
proportional detector was scanning areas where elevated levels of activity had been identified by
the floor monitor. When required to be used, the instrument’s MDA was calculated and
recorded at the start of the job, at the job site. If the instrument was relocated to a different
location during the same day of work, the MDA was again calculated and recorded for the new
location. This instrument was not used for static measurements due to the added effort of the
surveyor (moving the gas bottle around with the instrument) and the added cost to use the
instrument. The instrument’s lower MDA allowed for the sample population density of other
sample mediums (for affected area surveys units) to be less dense. When the MDA of the
scanning instrument could not reach 25% of the release limit, the sample population density
increased for the other sample mediums (direct and loose surface measurements) and a greater
number of samples were required to be obtained. The instrument was set up and calibrated to
detect both alpha and beta radiations.

* For static (direct) surface measurements, the Ludlum 2360 with the 43-89 detector was selected.
The MDA was acceptable. Instrument MDA was calculated and recorded at the start of the job,
at the job site. If the instrument was relocated to a different location during the same day of
work, the MDA was again calculated and recorded for the new location. When background
radiation created an unacceptable MDA for this instrument, the instrument was reconfigured to
count with a longer count time. Background count times were also increased to lower
instrument MDA to acceptable levels. Durability, ease of use and cost were a consideration in
the selection of this instrument. The instrument was set up and calibrated to detect both alpha
and beta radiations.

* For counting samples (smears and air samples), the Ludlum 2929 with 43-10-1 detector was
selected. Instrument MDA was calculated and recorded daily, and found to be acceptable.
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Durability, ease of use, familiarity and cost were a consideration in the selection of this
instrument. The instrument was set up and calibrated to detect both alpha and beta radiations.

Table 4.6 provides information on the instruments selected to be used for final status surveys at the
Molycorp Washington. PA site. Information on MDA calculations can be found in “Survey Plan for
Determining the Final Status of Buildings at the Molycorp Site,” Appendix B.

TABLE 4.6 - INSTRUMENT SELECTION

Instruments Probe Radiation MDA~ . Use
(dpm/100 cm?)
Ludlum, Model 2360 43-89 Alpha 67 Static Surveys
Ludlum, Model 2360 43-89 Beta 520 Static Surveys
Ludlum, Model 2929 43-10-1 Alpha 29 Counter Scaler
Ludlum, Model 2929 43-10-1 Beta 182 Counter Scaler
Ludlum, Model 2350-1 | 43-68/43-106 Alpha 105 Scan Surveys
Ludlum, Model 2350-1 | 43-68/43-106 Beta 625 Scan Surveys
Ludlum, Model 239-1F 43-37 Alpha 64 Floor Monitor
Ludlum, Model 239-1F 43-37 Beta 1186 Floor Monitor
Ludlum, Model 19 Internal Gamma Exposure Rates

4.9 INSTRUMENT USE TECHNIQUES

Instruments selected for performing final status surveys were provided by GTS Duratek, Field
Engineering and Field Services group, Kingston, TN. Prior to delivery, instrument calibrations and
operations were verified by the vendor, and shipped to Washington, PA. Upon arrival, the instruments
were inspected and verified operational. Instrument backgrounds were preformed. QC check control
limits were established and Chi-squared tests were performed.

Prior to daily use, instruments were response checked and compared against their two and three sigma
warning and control limit values. For scaler instruments, daily backgrounds were determined and
MDCs were calculated in addition to their response checks. After daily use, hand-held instruments were
once again source response checked to ensure that the instrument did not fail during the day’s work. All
instrument “daily checks” data was logged in the appropriate data log record.

Qualified HP technicians were trained on the use of the instruments, and provided access to the
instrument’s User Manuals. Surveys were performed in accordance with approved radiological survey
procedures on site. Survey results were reviewed by the Radiological Engineer for accuracy and
completeness.

AN
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4,10 PROCEDURES FOLLOWED

The requirements of NUREG/CR 5849, “Manual for Conducting Radiological Surveys in Support of
License Termination” were followed for most statistical methodologies used during the performance of
surveys and testing of data for the final status survey. In one instance, the methodology found in “Multi-
Agency Radiation Survey and Site Investigation Manual” (MARSSIM) was used for determining the
scanning MDA of those instruments used for scanning. This methodology provided a more accurate
MDA result than would have been calculated from the guidance found in NUREG/CR-5849.

4.11 SURVEYING ORGANIZATION

Characterization and final status surveys were performed by a team composed of qualified personnel
currently employed or subcontracted by MACTEC.

The team was operated under the supervision of the Project Manager, Mr. Vern Taylor, of MACTEC,
Inc who has overall authority of the project.

The day to day operations of the site were the responsibility of the Site Superintendent, Mr. John Peek of
MACTEC, Inc.

Radiological field measurements and sample collection were the responsibility of Mr. Michael
McDonald of MACTEC, Inc. Mike is a Board Certified Health Physicist (CHP) in comprehensive
practice and a Registered Radiation Protection Technologist (RRPT).

Radiological surveys were performed by a team of HP technicians. One Senior HP Technician was
assigned as the Lead Technician and was given the responsibility of the team.

5.0 SURVEY FINDINGS

Detailed data reports for each survey unit sampled are provided as an appendix to this report. Field data
collection forms, survey report forms, instrumentation information (background, QC, MDA, and source
response data forms), statistical test results, and comparisons to release limits are all provided as a single
package. Each package also contains a summary of the final status survey for that survey unit and
includes information on anomalies discovered during the survey process. Where significant differences
existed between final status survey results and results of previous surveys for the survey unit,
explanations are provided.

Raw survey data was compiled into survey data tables, where appropriate, and presented with
calculational results and comparisons, and are presented in the appropriate appendix.

5.1 TECHNIQUES FOR REDUCING/EVALUATING DATA

Survey information was obtained from the instrument’s meter face used at the time of the survey. This
data was recorded on a Radiological Survey Location Indicator data sheet, in the instrument’s units. For
scans and static measurements, the units were in counts per minute (cpm). Smear data was recorded
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after counting, subtracting background. and conversion to units of disintegrations per minute per 100
square centimeters (dpm/100cm?®). Dose rate measurements were recorded in units of micro-Roentgen
per hour (uR/hr) and taken directly from the instruments meter face. Information used in the conversion
from cpm to dpm (instrument efficiencies) was recorded on both the Radiological Survey Location
Indicator data sheet and the Radiation Protection Survey Report form. For scans, the highest reading for
the given immediate scan area was recorded in cpm. ’

Where “hot spots” needed to be evaluated, additional readings were taken and the average hot spot
activity was calculated in accordance with NUREG/CR-5849, Section 8.5.2 - Elevated Areas of
Activity.

5.2 STATISTICAL EVALUATION AND COMPARISON TABLES

The statistical methodology used to provide the true representation of the data in relationship to the
applicable limits is found in Sections 2.0 and 8.0 of NUREG/CR-5849. Comparison tables and tests
used in the analysis are presented as part of each survey unit’s data package, as an appendix to this
report.

6.0 SUMMARY

Final status survey of the buildings located at the Molycorp Washington, PA site were performed in
accordance with the requirements listed in NUREG/CR 5849, “Manual for Conducting Radiological
Surveys in Support of License Termination,” RSI’s “Decommission Plan for the Washington, PA
Facility, Part 1 Revision,” Molycorp’s “U.S. Nuclear Regulatory Commission Material License,
Amendment No. 5, SMB-1393,” and MACTEC’s “Survey Plan for Determining the Final Status of
Buildings at the Molycorp Site.”

According to the findings of the final status surveys performed at the Molycorp Washington, PA site, all
release criteria have been met. Results of the final status survey demonstrate that the residual
radioactivity in Buildings 13, 14, 28 and 34 is below the unrestricted use criteria and confirm that the
buildings are suitable for unrestricted use.
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Appendix A

Building 13 Data Package

Molycorp Washington, PA



Building 13 Data Package

This data package contains final status survey information for Building 13, Molycorp,
Washington, PA site.

Field data collection forms, survey report forms, statistical test results, and comparisons
to release limits are provided.

Summary

No anomalies were reported during the survey of Building 13. Elevated levels of
background radiation, from soil radioactivity, continued to be a presence during survey
activities.

Results from the final status survey of Building 13 provides evidence that release
criteria have been met, demonstrates that residual radioactivity is below the unrestricted
use criteria, and confirms that Building 13 is suitable for unrestricted use.
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Radiological Survey Results - Calcuiational Sheet

SyruE 'y  g2-0ad ¢

. BStatic | g siatic (sh) Minus Bkgd Net B
e e om) | S%P = (Netp) | dpmi100 e
Rds 1361|362 31 q5 do 34
v 355 333 23 1+ IEA
36%F 344 24 16 114
344 34F ~R -Jo =169
360 306 s o4 Sece
342 EITA /€ % 413
39< 394 I L) Jo¥
325 33q -5 =)3 = (A
352 g 34 A6 232
1714 [ Qo2
w35 336 3o 20 2 (2o
334 374 =43 ~%0 - L. A
oo 244 36 % 3ed
316 32a ~{o ~{% —146
32¢ 34q ~23 =3 =337
334 33% -6 =4 — 152
274 26% & ~2 =22
310 2af 6 -2 b P
35 32e 2% 2e 201
~62179 -69
ws Tl 34y 31 3% 3o 3¢
22 234 3 22, 439
3% 326 54 46 Soo
39¢ 374 44 5% 630
334 31/ 2 L2 IS0
4o 2 332 20 €2 614
333 24¢ 42 34 370
3 24+ R /€ 5¢0
292 290 2 ~6 <" ,
33ad /g |367
Moament. | Probe Modeusn: D(‘zfgz’j;if;‘ Matersal Bkgd
4/139965 4359 (14923 I 151 B ooz Latl o37B§
T s
/t‘ ]\l// '4'
/ / i




A

Radiological Survey Resuits - Calculational Sheet

Suuky "t‘c.?-ccéq‘

B Static . .
. B Static (sh) Minus Bkgd Net B
Location (unsh) (cpm) GrossB | "= (Netg) | dpmi106 cm?
(cpm) :
K309 7] 37| 347 &o x4 Soq
3e7 33 ~6 /4 ~ (52
234 315 14 ¥ 7
341 3isa (! 3 33
<42 344 26 g 740
TS __2%3 75 51 125
33a 250 50 42 457
347 2L 57 wh 33
341 314 2 11 [FS~
3332/ 9
513 w3 %) 252 271 =39 =47 =t/
: 3oq d5% 2 ~¢ ~ 65"
333 290 4 ! ) 435
334 33a & —3 22
3o 3o 59 5! S5
320 2%4 34 26 2%3
a5 YR 3% 3a 326
3o 316 24 26 174
ALY 275 - ~22 -239
479/ %
WY 2aqg 252 qs o o35
2% s 17 9 ¢
326 257 <9 4 i ¢3
341 K 76 éx 739
N1 63 <Se 2 457
B 273 32 2 A&
255 257 ba S ()
319 357 &R 5 I€T
Zea 253 &7 3 Had
3664 /9
m‘;{,"segt Probe Model/SN: D(‘zm;’f:;* Materal |  Bkgd
SA85//2946%_|o/3-59 /167750 | s54P. 092 el |31 8%
— 4 A
I

35y

leg

da7

Page o of 5



< : fd“}tr-f#og-qo(cf

> 24P
z5 (1 S22 ( fo000 S T a?cvz( /e ees 46.9¢ + 193, < QS\dpM B
dpm o4
700 _2e0\ °
&3 63s (/ + 64 Cl /oow> ddl + ~649.07 = I dimm B~
S,GA) Fid &
w5 51 (Tooee) * 3“( 25%) 45 4 24 = o P~
o~
_dee ( > e 7
AL £46 \Tjoeen / + 358 \I- " 13,92 +350.5 =365
ﬁ[s " : 2698
Joc (o< - -
w2 | (*7;;@{\)4—'/0? (/'7200‘0/)"51.{4—4?.!: (4q B
956 ™
wY 139 ( } o C |~ foosa > $1.29 +342= auy *

Page 555



Results of Surface Scans
Molycorp - Building 13 Survey Unit (Unaffected Area)

Building Interlor

Location BetaScan BetaScan Alpha Scan Alpha Scan
(see map) gross cpm net cpm gross cpm net cpm

F1 1700 1351 9 8 All floor scans performed with Ludium 239-1F (2350-1 No 95359 with 43-37 No 92503)
F2 Floor Monitor Info

F3 324 -25 1 0 Scan MDA Beta - 205 dpm/detector area
F4 Scan MDA Alpha - 14 6 dpm/detector area
F5 Scan background Beta - 349 cpm

F6 1600 1251 8 7 Scan background Alpha - 1 cpm

F7 10% scan of floor and 2 meters up walls
F8

F9

F10

F11

F12

F13

F14 *

F15

w1

w2 400 64 15 12.8 All interior wall scans performed with Ludlum 2350-1 No.117566 with 43-106 No 128921
w3 43-106 Info

W4 400 64 2 02 Scan MDA Beta - 690 dpm/detector area
w5 Scan MDA Alpha - 66 dpm/detector area
w6 Scan background Beta - 336 cpm

w7 380 44 1 -12 Scan background Alpha - 2 2 cpm

ws

w9 520 184 2 02

Building Exterior

Location BetaScan BetaScan Alpha Scan Alpha Scan
(see map) gross cpm net cpm @ross cpm netcpm

w1 All external wall scans performed with Ludlum 2350-1 No 117014 with 43-106 No 1338668
w2 290 10 2 1 43-106 Info. .

w3 Scan MDA Beta - 637 dpm/detector area

w4 340 60 5 4 Scan MDA Alpha - 45 dpm/detector area

Wb Scan background Beta - 280 cpm

W6 310 30 6 5 Scan background Alpha - 1 cpm

F = floor, W = wall, C = celling



Elevated Scan Readings
Molycorp - Building 13 Survey Unit (Unaffected Area)

Building Interior

Locations F1 and F6 indicated elevated readings by scan with floor monitor as shown below.

Location Beta Scan
net cpm
F1 1351
F6 1251

Locations F1 and F6 were re-scanned with hand-held 43-106, results indicated background levels.
Direct measurements in locations F1 and F6 indicate background values.

Building Exterior

No elevated scan results were reported during exterior scans.



Direct Measurements (Total Actlvity)
Molycorp - Bullding 13 Survey Unit (Unaffected Area)

Bullding Interlor

Locaton Unshield Beta Shield Beta GrossBeta Bkgd Net  DrectBeta  Uncertanty MDA Direct Alpha (!
cpm cpm cpm cpm  cpm (dpmy100cm®) 95% CL  (dpm/100cm?) (dpm/100cm’)

F1 310 299 11 78 -87 -728 201 475 -1457
F2 305 305 (o} 78 -78 -848 188 475 -1696
F3 397 305 92 78 14 152 278 475 304
F4 362 261 101 78 23 250 285 475 500
F5 376 268 108 78 30 326 291 475 652
F6 328 290 38 78 40 -435 229 475 -870
F7 347 290 57 78 -21 -228 248 475 " -457
F8 325 288 37 78 41 446 228 475 -891
F9 346 303 43 78 -35 -380 234 475 -761
F10 389 269 120 78 42 457 300 475 913
F11 319 294 25 78 -83 -576 216 475 -1152
F12 361 251 110 78 32 348 292 475 696
F13 332 269 63 78 -15 -163 253 475 -326
F14 334 302 32 78 -46 -500 223 475 -1000
F15 327 306 21 78 =57 -620 212 475 -1239
Wit 341 285 56 8 48 5§22 170 172 1043
W2 293 281 12 8 4 43 a5 172 87
W3 314 248 66 8 58"° 630 183 172 1261
W4 304 305 -1 8 -9 -8 56 172 -196
W5 309 254 55 8 47 511 169 172 1022
we 281 276 5 8 -3 =33 77 172 -65
w7 266 244 22 8 14 152 117 172 304
ws 310 284 286 8 18 196 124 172 391
we :}33 261 72 8 64 696 191 172 1391
All building intenor direct measurements were
performed with 43-89 No 169230 Beta Alpha
Efficency 0092 0154
Floor Background (cpm) 78 .24
Wail Background (cpm) 8 37
Floor MDA (dpm/100 cm?) : 475 643
Wall MDA (dpm/100 cmz) 172 758

Building Exterior

Locaton Unshield Beta Shield Beta Gross Beta Bkgd ~ Net  DirectBeta Uncertainty MDA Direct Alpha "

cpm cpm cpm cpm  cpm {(dpmM00cm®) 95% CL  (dpm/100cm?) (dpm/100cm?)
w1 275 276 -1 8 -9 -102 59 180 -205
w2 273 274 -1 8 -9 -102 59 180 -205
w3 313 294 19 8 11 125 116 . 180 250
w4 341 268 73 8 65 739 200 180 1477
w5 315 269 46 8 38 432 164 180 864
weé 287 250 37 8 29 330 149 180 659
All bullding extenor direct measurements were
performed with 43-89 No 164832 Beta Alpha
Efficency 0088 0183
Background (cpm) 8 37
MDA (dpm/100 em?) 180 76

(1) - A beta to alpha ratio factonng (1 2, beta to alpha) was used to provide a more accurate alpha activity determination then sampling



Elevated Direct Readings (Total Activity) and Averaging Results
Molycorp - Building 13 Survey Unit (Unaffected Area)

Building Interior

Location Direct Alpha Over Area Exceeds Limits
(dpm/100cm?) (cm?) Maximum Average

W1 1044 800 No Yes
w3 1261 700 No Yes
W5 1022 2800 No Yes
W9 1391 200 No Yes
Averaged Value Within Limit?
(over 1 m?)
w1 462 Yes
W3 0 Yes
W5 814 Yes
WS 730 Yes

Building Exterior

Location Direct Alpha Over Area Exceeds Limits
(dpm/100cm?) (cm?) Maximum Average

w4 1447 1100 No Yes

Averaged Value Within Limit?

(over 1 m?) , .

W4 886 Yes



Removable Surface Activity Measurements
Molycorp - Building 13 Survey Unit (Unaffected Area)

Building Interior

Location Removable Beta

(see map) (dpm/100cm?)
F1 -24
F2 -12
F3 42
Fa -18
F5 -55
F6 0
F7 115
F8 91
F9 103
F10 18
F11 -30
F12 -12
F13 24
F14 -12
F15 55
w1 56
W2 -30
W3 24
w4 -79
W5 42
W6 T4
W7 42
wasa 48
w9 48

Uncertainty
95% CL

262
202
332
234
37.5
113
530
47 4
503
234
287
202
262
202
375
16.0
28.7
262
443
332
411
332
353
353

MDA  Removable Alpha Uncertainty MDA

(dpm/100cm?)  95% CL
206 04 2.1
206 04 2.1
206 04 21
206 04 21
206 04 2.1
206 04 21
206 04 21
206 25 53
206 54 78
206 04 21
206 0.4 21
206 0.4 2.1
206 04 21
206 25 53
206 2.5 53
206 5.4 7.8
206 04 2.1
206 25 5.3
206 04 2.1
206 04 2.1
206 04 2.1
206 04 2.1
206 2.5 53
206 04 21

Ludlum 2929 No. 152202 with 43-10 No 156519 Info

Background (cpm)
Bkgd ct tme
Sample ct time
Efficiency

MDA

Building Exterior

L.ocahon Removable Beta

(seemap) (dpm/100cm?)
wi1 -21
w2 -33
w3 -8
w4 -17
W5 -46
W6 29

Ludlum 2929 No 115563 with 43-10 No 127216 Info

Background (cpm)
Bkgd ct time
Sample ¢t time
Efficlency

MDA

F =floor, W = wall, C = ceilling

116
116
1186
116
116
11.6
116
116
116
116
11.6
11.6
11.6
11.6
11.6
11.6
116
116
116
116
116
11.6
116
11.6

14
14
14
14
14
14

Beta Alpha

45 0.14

50 50

1 1

0165 0344

206 116

Uncertainty MDA Removable Alpha Uncertainty MDA
95% CL (dpm/100cm?)  95% CL
207 176 2 47
250 176 -05 24
149 176 -05 24
191 176 05 24
288 176 2 47
236 176 2 47
Beta Alpha

69 016

50 50

1 1

0239 035

176 14



Removable Surface Activity Measurements
Molycorp - Building 13 Survey Unit (Unaffected Area)

No elévated removable surface activity was reported.



Exposure Rate Measurements
Molycorp - Building 13 Survey Unit (Unaffected Area)

Building Interior <

Location Exposure Rate

uR/Mhr
F1 12
F2 - 12
F3 12
F4 12
F5 12
F6 12
F7 12
F8 12
Fo 12
F10 12
F11 12
F12 12
F13 12
F14 12
F15 . 12
W1 1
W2 10
W3 12
W4 12
W5 12
W6 12
w7 12
W8 12
w9 12

Background dose rate: 11-12 uR/hr with Model 19, N0.22526

Building Exterior

Location Exposure Rate

uR/hr
w1 10
W2 12
W3 11
W4 10
W5 10
W6 10

Background dose rate: 10 uR/hr with Model 18, No 22526



Summary of Building Surface Direct Reading (Total Activity) Results

Molycorp - Building 13 Survey Unit (Unaffected Area)

Building Interior

Average Tolal Activity (dpm/100cm?)

Location Direct Beta Correlated Alpha
(dpm/1 OOcmz) (dpm/1 000m2)
n

F1 -728 -1456 5§ 30
F2 -848 -1695 7

F3 152 3043

F4 250 500.0

F5 326 652 2

F6 -435 -869 6

F7 -228 -456 5

F8 -446 -8913

F9 -380 -760.9

F10 457 9130

Fi1 -576 -11522

F12 348 695.7

F13 -163 -326 1

F14 -500 -1000.0

F15 -620 -12391

Wi1 231 462 0

w2 43 87.0

w3 -20 -400

w4 -98 -1957

W5 407 814.0

wé -33 -652

W7 152 304.3

ws 196 3913

w9 365 7300

Building Exterior

Location  Direct Beta Correlated Alpha
(dpm/100cm?)  (dpm/100cm®)
wi -102 -205
w2 -102 -205
w3 125 250
W4 443 886
W5 432 864

W6 330 659

Beta Alpha
X s . n X s
-34 3836 84.8 30 -68 2 767 2
by 1.697

Guidehnes/Conditions

Satisfied
Beta Alpha
Yes Yes

169 5



Summary of Exposure Rate Measurements

Molycorp - Building 13 Survey Unit (Unaffected Area)

Building Interior

Location Exposure Rate Exposure Rate Exposure Rate
Background

uR/Mhr
F1 12
F2 12
F3 12
F4 12
F5 12
F6 12
F7 12
F8 12
F9 12
F10 12
F11 12
F12 12
F13 12
F14 12
F15 12
Wi 1
w2 10
w3 12
W4 12
W5 12
W6 12
W7 12
W8 12
W9 12

Building Exterior

Location Exposure Rate Exposure Rate Exposure Rate
Background

uR/hr
W1 10
w2 12
W3 11
W4 10
W5 10
W6 10

11
1
11
11
11
11
11
11
11
11
11
11
11
11
11
1"
1
11
11
11
11
11
11
11

10
10
10
10
10
10

Net

M A amaaeallogRraaaasaaaaadaa s

Net

OO O-2MNO

Exposure Rate (uR/hr)
n x s
30 08 0 5508614
t« 1.697

Guidelines/Conditions
Satisfied

Yes



Appendix B

Building 14 Data Package

Molycorp Washington, PA



Building 14 Data Package

This data package contains final status survey information for Building 14, Molycorp,
Washington, PA site.

Field data collection forms, survey report forms, statistical test results, and comparisons
to release limits are provided.

Summary

No anomalies were reported during the survey of Building 14. Elevated levels of
background radiation, from soil radioactivity, continued to be a presence during survey
activities.

Results from the final status survey of Building 14 provides evidence that release
criteria have been met, demonstrates that residual radioactivity is below the unrestricted
use criteria, and confirms that Building 14 is suitable for unrestricted use.
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Radiological Survey Resuits - Calculational Sheet
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Results of Surface Scans
Molycorp - Building 14 Survey Unit (Unaffected Area) -

Building Interior

Location BelaScan BetaScan Alpha Scan Alpha Scan
(see map) gross cpm net cpm gross cpm net cpm

F1 1600 -144 2 -3
F2

F3

F4 1600 -144 7 2
F5

F6

F7

F8

F9

F10

F11 , 1900 156 12 7
F12 1700 -44 10 5
F13 .

F14 2100 14

w1 320 -46 1 -12
w2 350 -16 7 48
w3 300 -66 1 -1.2
w4 410 44 4 18
W56 320 -46 1 -12
W6

w7 350 -16 2 02
ws 350 -16 2 02
w9

w10

Building Exterior

Location BetaScan BetaScan Alpha Scan Alpha Scan
(see map) gross cpm net cpm gross cpm net cpm

wi 270 20 4 3
w2 300 50 6 5
w3 315 65 6 5
W4 270 20 1 0
w5 290 40 5 4
W6 310 60 4 3

F = floor, W = wall

All floor scans performed with Ludlum 239-1F (2350-1 No 95359 with 43-37 No 92503)
Floor Monitor Info,

Scan MDA Beta - 205 dpm/detector area

Scan MDA Alpha - 15 dpm/detector area

Scan background Beta - 1744 cpm

Scan background Alpha - 5 cpm

10% scan of floor and 2 meters up walls

All interior wall scans performed with Ludlum 2350-1 No.128912 with 43-106 No 128921
43-106 Info’

Scan MDA Beta - 690 dpm/detector area

Scan MDA Alpha - 66 dpm/detector area

Scan background Beta - 336 cpm

Scan background Alpha - 2 2 cpm

All external wall scans performed with Ludium 2350-1 No 117014 with 43-106 No, 133866
43-106 Info

Scan MDA Beta - 707 dpm/detector area

Scan MDA Alpha - 42 dpm/detector area

Scan background Beta - 250 cpm

Scan background Alpha - 1 cpm



Elevated Scan Readings
Molycorp - Building 14 Survey Unit (Unaffected Area)

No elevated scan results were reported during interior or
exterior scans.



Direct Measurements (Total Activity)
Molycorp - Building 14 Survey Unit {(Unaffected Area)

Building Interior

Location Unshield Beta Shield Beta Gross Beta Bkgd Net  DirectBeta Uncertainty MDA Drrect Alpha "

cpm cpm cpm com  cpm  (dpm/100cm?)  95% CL  (dpm/100cm?) (dpm/100cm?)
F1 349 279 70 78 -8 -87 259 475 -174
F2 338 272 66 78 -12 -130 256 475 -261
F3 308 255 53 78 -25 -272 244 475 -543
F4 306 279 27 78 -51 -554 218 475 -1109
F5 418 318 100 78 22 239 284 475 478
Fé 390 290 100 78 22 239 284 475 478
F7 344 300 44 78 -34 -370 235 475 -739
F8 354 287 67 78 -11 -120 257 475 -239
F9 398 304 94 78 16 .174 279 475 348
F10 341 290 51 78 -27 -293 242 475 -587
F11 388 274 114 78 36 391 295 475 783
F12 352 281 71 78 -7 -76 260 475 -152
F13 358 274 84 78 6 65 271 475 130
F14 420 326 94 78 16 174 279 475 348
w1 272 237 35 8 27 293 140 172 587
w2 293 267 26 8 18 196 124 172 391
w3 230 209 21 8 13 141 115 172 283
W4 307 271 36 8 28 304 141 172 609
W5 282 254 28 8 20 217 128 172 435
w6 262 226 36 8 28 304 141 172 609
w7 280 247 33 8 25 272 136 172 543
w8 289 223 66 8 58 630 183 172 1261
w9 241 , 205 36 8 28 304 141 172 609
W10 258 240 18 8 10 109 109 172 217
All bullding intenor direct measurements were
performed with 43-89 No 169230 Beta Alpha
Floor Efficiency 0092 0154
Wall Efficiency 0092 0154
Floor Background (cpm) 78 24
Wall Background (cpm) 8 37
Floor MDA (dpm/100 cm?) 475 643
Wall MDA (dpm/100 cmz) 172 756
Building Exterior
Location Unshield Beta Shield Beta Gross Beta Bkgd Net  Direct Beta Uncertanty MDA Direct Alpha
cpm cpm cpm cpm  cpm (dpm/100cm?) 95% CL  (dpm/100cm?) (dpm/100cm?)
w1 255 255 0 8 -8 -91 63 180 -182
w2 260 209 51 8 43 489 1m 180 977
w3 248 244 4 8 4 45 77 180 -91
w4 247 221 26 8 18 205 130 180 409
W5 208 222 -14 8 <22 -250 55 180 -500
) 228 173 55 8 47 534 177 180 1068
All bullding extenor direct measurements were
performed with 43-89 No. 164832 Beta Alpha
Efficiency 0088 0.153
Background {(cpm) 8 3.7
MDA (dpm/100 cm?) 180 76

(1) - A beta to alpha ratio factoring (1 2, beta to alpha) was used to provide a more accurate alpha activity determnation then sampling



Elevated Direct Readings (Total Activity) and Averaging Results
Molycorp - Building 14 Survey Unit (Unaffected Area)

Building Interior

Location  Direct Alpha Over Area Exceeds Limits
(dpm/100cm?) (cm?) Maximum Average
ws 1261 700 No Yes
Averaged Value Within Limit?
(over 1 m?)
W1 864 Yes

Building Exterior

Location Direct Alpha Over Area Exceeds Limits
(dpm/100cm?) (cm?) Maximum Average

W6 1068 ° 100 No Yes

Averaged Value Within Limit?

(over 1 m?)

w4 286 Yes



Removable Surface Activity Measurements
Molycorp - Building 14 Survey Unit (Unaffected Area)

Building Interior

Location Removable Beta
(see map) (dpm/100cm?)

F1 -24
F2 36
F3 48
F4 6
F5 -6
F6 -30
F7 48
F8 0
F9 55
F10 67
F11 -6
F12 6
Fi13 -12
F14 -42
Wi 0]
w2 -24
W3 -12
w4 -18
W5 67
W6 30
w7 0 .
w8 -55
w9 -61
w10 -36

Uncertainty
95% CL

262
311
353
163
163
287
353
11.3
37.5
411
16 3
163
202
332
11.3
262
20.2
234
4141
287
113
37.5
393
311

MDA

206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206

Removable Alpha Uncertainty

(dpr_n/100cm’)

04
25
04
04
04
2.5
04
04
25

Ludlum 2929 No 152202 with 43-10 No. 156519 Info

Background (cpm)
Bkgd ct time
Sample ¢t time
Efficiency

MDA

Building Exterior

Location Removable Beta
(seemap) (dpm/100cm?)

w1 29
W2 -29
w3 8
w4 -4
W5 17
W6 -67

95% CL

MDA

116
116
116
116
116
116
116
116
116
116
116
116
116
116
116
11.6
116
116
116
16
116
1186
116
1.6

MDA Removable Alpha Uncertanty MDA

(dpm/100cm?)

05

-05
2

05
5
5

Ludlum 2929 No. 115563 with 43-10 No 127216 Info

Background (cpm)
Bkgd ct time
Sample ct time
Efficiency

MDA

F = floor, W = wall

Beta Alpha

45 014

50 50

1 1

0165 0344

206 116

Uncertainty
95% CL
236 176
236 176
149 176
12.5 176
191 176
342 176
Beta Alpha

69 0.16

50 50

1 1

0239 0.35

178 14

95% CL

24
24
47
24
74
74

14
14
14
14
14
14



Removable Surface Activity Measurements
Molycorp - Building 14 Survey Unit (Unaffected Area)

No elevated removable surface activity was reported.



Exposure Rate Measurements
Molycorp - Building 14 Survey Unit (Unaffected Area)

Building Interior

Location Exposure Rate

uR/hr
F1 9
F2 g
F3 9
F4 9
F5 10
F6 10 .
F7 10
F8 10
F9 10
F10 10
F11 11
F12 10
F13 10
F14 9
W1 8
W2 8
W3 8
w4 g
W5 9
W6 9
W7 10
W8 10
W9 10
W10 10

Background dose rate 8-10 uR/hr with Model 19, No 22526

Building Exterior

Location Exposure Rate

uR/hr
W1 9
w2 10
W3 11
W4 10
W5 9
W6 1

Background dose rate: 8 uR/hr with Model 19, No 22526

Gamma scans of roof not performed The roof is rusting away
and I1s not safe to access



Summary of Building Surface Direct Reading (Total Activity) Results

Molycorp - Building 14 Survey Unit (Unaffected Area)

Building Interior

Location Unshield Beta Shield Beta Gross Beta Bkgd

cpm cpm cpm cpm
F1 349 279 70 78
F2 338 272 66 78
F3 308 255 53 78
F4 306 279 27 78
F5 418 318 100 78
F6 390 290 100 78
F7 344 300 44 78
F8 354 287 67 78
F9 398 304 94 78
F10 341 290 51 78
Fi1 388 274 114 78
F12 352 281 71 78
F13 358 274 84 78
F14 420 326 94 78
Wi 272 237 35 8
w2 293 267 26 8
W3 230 209 21 8
w4 307 271 36 8
W5 282 254 28 8
W6 262 226 36 8
W7 280 247 33 8
w8 289 223 66 8
W9 241 205 36 8
W10 258 240 18 8

Building Exterior

Location Unshield Beta Shield Beta Gross Beta Bkgd

cpm cpm cpm cpm
Wi 255 255 0 8
w2 260 209 51 8
W3 248 244 4 8
w4 247 221 26 8
W5 208 222 -14 8
W6 228 173 55 8

Net
cpm

-8
43

18
-22
47

Average Total Activity

Direct Beta  Correlated Alpha
(dpm/100cm?  (dpm/100cm?)
-87 -174
-130 -261
272 -543
-554 -1109
239 478
239 478
370 -739
-120 -239
174 348
-293 -587
391 783
-76 -152
65 130
174 348
293 587
196 391
141 283
304 609
217 435
304 609
272 543
630 864
304 609
109 217

Direct Beta  Correlated Alpha
(dpm/100cm?)  (dpm/100cm?)
-91 -182
489 977
-45 91
443 886
-250 -500
534 286

30

*

Bela Alpha
x s Ha n X s
108 2864 196 4 30 176 1 527.6
o 1697

Guidelines/Conditions

Satisfied
Beta Alpha
Yes Yes

Ho
3396



Summary of Exposure Rate Measurements
Molycorp - Building 14 Survey Unit (Unaffected Area)

Building Interior

Location Exposure Rate Exposure Rate Exposure Rate Exposure Rate (UR/hr)
uR/Mr Background Net
n X S He
F1 9 8 1 30 1.6 0.8 1.8
F2 9 8 1
F3 9 8 1 to 1.697
F4 2] 8 1
F5 10 8 2
F6 10 8 2
F7 10 8 2 Guidelines/Conditions Yes
F8 10 8 2 Satisfied
F9 10 8 2
F10 10 8 2
F11 11 8 3
F12 10 8 2
F13 10 8 2
F14 9 8 1
w1 8 8 0
wz 8 8 0
W3 8 8 0]
w4 9 8 1
W5 9 8 1
W6 S 8 1
w7 10 8 2
w8 10 8 2
W8 10 8 2
w10 10 8 2

Building Exterior

Location Exposure Rate Exposure Rate Exposure Rate

uR/Mhr Background Net
W1 9 8 1
w2 10 8 2
W3 11 8 3
w4 10 8 2
W5 9 8 1
W6 11 8 3



Appendix C

Building 28 Data Package

Molycorp Washington, PA



Building 28 Data Package

This data package contains final status survey information for Building 28, Molycorp,
Washington, PA site.

Field data collection forms, survey report forms, statistical test results, and comparisons
to release limits are provided.

Summary

No anomalies were reported during the survey of Building 28. Elevated levels of
background radiation, from sail radioactivity, continued to be a presence during survey
activities.

Results from the final status survey of Building 28 provides evidence that release
criteria have been met, demonstrates that residual radioactivity is below the unrestricted
use criteria, and confirms that Building 28 is suitable for unrestricted use.
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Radiological Survey Results - Calculational Sheet
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Results of Surface Scans
Molycorp - Building 28 Survey Unit (Unaffected Building)

Building Interior

Location
(see map)

Beta Scan
gross cpm

1550
1630

1480
1700

270
240

290
310
320
280

290

Building Exterior

Location
(see map)

wi
w2
W3
w4
W5
W6

Beta Scan
gross cpm

224
283

311

320

Beta Scan
net cpm

220

300
150
370

-50
-80

Beta Scan
net cpm

-72
-13

16

24

Alpha Scan
gross cpm

22
12

10

16

1.2

12

Alpha Scan
gross cpm

3.8
2

1

09

Alpha Scan
net cpm

13

Alpha Scan -
net cpm

32
1.4

04

03

All floor scans performed with Ludlum 239-1F (2350-1 No 95359 with 43-37 No 92503)
Floor Monitor Info

Scan MDA Beta - 179 dpm/detector area

Scan MDA Alpha - 19 dpm/detector area

Scan background Beta - 1330 cpm

Scan background Alpha - 9 cpm

100% scan of floor and 2 meters up walls

All wall and ceiling scans performed with Ludlum 2350-1 No 117566 with 43-106 No 128921
43-106 Info

Scan MDA Beta - 673 dpm/detector area

Scan MDA Alpha - 56 dpm/detector area

Scan background Beta - 320 cpm

Scan background Alpha - 1 6 cpm

All external wall scans performed with Ludium 2350-1 No 195356 with 43-106 No. 133866
43-106 Info.

Scan MDA Beta - 653 dpm/detector area

Scan MDA Alpha - 34 dpm/detector area

Scan background Beta - 296 cpm

Scan background Alpha - .6 cpm



Elevated Scan Readings
Molycorp - Building 28 Survey Unit (Unaffected Building)

Three locations (F3, F5, and F7) were identified with scans results greater than MDA
values. All other measurement techniques (direct and removable) results indicated levels at

or below background values



Direct Measurements (Total Activity)
Molycorp - Building 28 Survey Unit (Unaffected Bullding)

Building Interior

Location Gross Beta  Bkgd Net DirectBeta Uncertamnty MDA Direct Alpha "
cpm cpm cpm  (dpm/100cm?)  95% CL  (dpm/100cm?) (dpm/100cm?)
F1 34 78 -44 449 212 447 -898
F2 43 78 -35 -357 220 447 -714
F3 43 78 -35 -357 220 447 -714
F4 7 78 -71 -724 184 447 -1449
F5 74 78 -4 -41 247 447 -82
F6 25 78 -53 -541 203 447 -1082
F7 82 78 4 41 253 447 82
F8 61 78 -17 -173 236 447 . -347
F9 57 78 =21 -214 232 447 -429
F10 61 78 -17 -173 236 447 -347
w1 37 8 29 296 134 447 §92
w2 6 8 -2 -20 75 447 41
w3 15 8 7 71 96 447 143
w4 -35 8 -43 439 104 447 -878
W5 40 8 32 327 139 447 653
wWé -1 8 -19 -194 35 447 -388
w7 -4 8 -12 -122 40 447 -245
w8 4 8 4 -41 69 447 -82
w9 23 8 15 153 111 447 306
w10 17 8 9 92 100 447 184
W11 10 8 2 20 85 447 41
w12 4 8 -4 -41 69 447 -82
w13 8 8 0 0 80 447 4]
wi4 -14 8 -22 -224 49 447 -449
43-89 Info
Beta Effictency 0098
Beta Background - Concrete Floor (cpm) 78
Beta Background - Steel Wall (cpm) 8
Beta MDA (dpm/100 cm?) 447

Building Exterior

Location Gross Beta Bkgd Net  DirectBeta WUncertainty MDA Drrect Alpha "
cpm cpm cpm  (dpm/i00cm?)  95% CL  (dpm/100cm?) (dpm/100cm?)
w1 41 8 33 375 156 180 750
w2 45 8 37 420 162 180 841
W3 29 8 21 239 135 180 477
w4 14 8 6 68 104 180 136
w5 25 8 17 193 128 180 386
W6 49 8 17 193 168 180 386
43-89 Info
Beta Efficiency 0.088
Beta Background - Concrete Floor (cpm) 78
Beta Background - Steel Wall (cpm) 8
Beta MDA (dpm/100 cm?) 180

(1) - Alpha measurements (direct) were obtained with the 43-89 operated in the alpha mode and were recorded on the
Radation Protection Survey Report form However, actual results were not used as part of the comparison process A
beta to alpha ratio factoning (1-2, beta to alpha) was used to provide a more accurate alpha actvity determination



Elevated Direct Readings and Remediation Results
Molycorp - Building 28 Survey Unit (Unaffected Building)

No elevated direct measurements were reported.



Removable Surface Activity Measurements
Molycorp - Building 28 Survey Unit (Unaffected Building)

Building Interior

Locaton Removable Beta Uncertanty MDA Removable Alpha Uncertainty MDA

(see map) (dpm/1 00cm2) 95% CL (dpm/100cm?) 95% CL

F1 -6 16 206 -5 7 018
F2 42 33 206 5 7 0.18
F3 -18 23 206 5 7 018
F4 18 23 206 -5 7 018
F5 -12 20 206 -5 7 0.18
F6 -12 20 206 -5 7 018
F7 42 33 206 -5 7 018
F8 60 39 206 -5 7 018
F9 24 26 206 -5 7 018
F10 36 31 206 -5 7 018
w1 -12 20 206 -5 7 018
w2 12 20 206 -5 7 018
w3 6 16 206 -5 7 018
w4 0 11 206 -5 7 018
W5 -6 16 206 -5 7 018
W6 42 33 206 -5 7 0.18
w7 6 16 206 -5 7 0.18
ws -36 31 206 -5 7 0.18
wo 60 39 208 -5 7 0.18
W10 6 16 206 -5 7 0.18
w11 ‘36 31 206 -5 7 0.18
w12 12 20 206 -5 7 0.18
w13 -18 23 206 -5 7 0.18
w14 18 23 206 -5 7 018

Ludlum 2929 No 152202 with 43-10 No. 156519 Info

Beta Alpha
Background (cpm 45 018
Bkgd ct tme 50 50
Sample ct time 1 1
Efficiency 0165 0344
MDA 206 15

Building Exterior

Locaton Removable Beta Uncertanty = MDA Removable Alpha Uncertanty MDA

(see map) (dpm/100cm?) 95% CL (dpml100cm2) 95% CL
wi1 38 26 176 2 5 14
W2 0 8 176 05 2 14
w3 . -13 16 176 2 5 14
w4 -29 23 176 05 2 14
W5 -4 11 176 05 2 14
w6 -33 24 176 -05 2 14

Ludlum 2929 No. 152202 with 43-10 No 156519 Info.

Beta Alpha

Background (cpm 45 018

Bkagd ct. time 50 50

Sample ct. time 1 1

Efficiency 0.239 035

MDA 176 14

F =floor, W = wall



Removable Surface Activity Measurements .
Molycorp - Building 28 Survey Unit (Unaffected Building)

No elevated removable surface activity was reported.



Exposure Rate Measurements
Molycorp - Building 28 Survey Unit (Unaffected Building)

Building Interior Building Roof Gamma Scan
Location  Exposure Rate Location Exposure Rate  Exposure Rate Exposure Rate
uR/hr (See map) uR/hr Background Net
F1 10 R1 10 10 0
F2 1 R2 10 10 0
F3 1 R3 10 10 0
F4 10 R4 10 10 0
F$ 1" RS 10 10 0
F6 9 Re 10 10 0
F7 10 R7 10 10 0
F8 1 R8 12 12 0
F9 11 R9 12 12 0
F10 10 R10 10 10 0
wi 6 R11 12 10 2
W2 9 R12 10 10 0
w3 9 R13 12 12 0
W4 10 R14 14 12 2
W5 10 R15 12 12 0
W6 11 R16 13 12 1
w7 1 R17 15 12 3
ws 1 R18 15 12 3
we 11 R19 12 12 0
W10 1 R20 12 12 4]
w11 1 R21 12 12 0
w12 1 R22 13 12 1
w13 1 R23 12 12 0
W14 1 R24 12 12 0
R25 10 12 -2
Intenor background dose rate 9-10 uR/hr with Model 19, No 116870 R26 13 12 1
R27 13 12 1
Building Exterior Building roof background gamma exposure rates varied based on reading locations
Background levels were reported as 10-12 uR/hr when held away from the roof surface (over
Location Exposure Rate the side)
uR/Mhr
w1 7
w2 17 .
w3 17
W4 17
W5 17
w6 9

.

Extertor background dose rates varied widely (7-20 uR/hr) based on soil activity for building area surveyed (instrument location) Based on direct and loose
surface surveys resuits, elevated dose rates are due to background gamma rates and not building surface activity

-



Summary of Building Surface Direct Reading (Total Activity) Results
Molycorp - Bullding 28 Survey Unit (Unaffected Building)

Building Interior

Location Direct Beta Correlated Alpha Average Total Activity (dpm/100cm?)
(dpm/100cm?)  (dpm/100cm?) Beta Alpha
n P’ s Ha n x
F1 -449 -898 30 45 2928 457 30 -901
F2 -357 <714
F3 -357 714 i 1697
F4 -724 -1449
F5 41 -82
Fé -541 -1082 Gudelines/Conditions
F7 41 82 Satisfied
F8 -173 =347 Beta Alpha
F9 =214 -429 Yes Yes
F10 -173 -347
w1 296 592
W2 -20 -41
w3 71 i 143
w4 -439 -878
W5 327 653
Weé -194 -388
W7 -122 -245
ws -41 -82
W9 153 306
W10 92 184
W11 20 41
wi2 -41 -82
W13 0 0
w14 -224 -449
43-89 Info
Beta Efficiency 0098
Beta Background - Concrete Floor (cpm) 78
Beta Background - Steel Wall (cpm) 8
Beta MDA (dpm/100 cm?) 447

Building Extenior

Location Direct Beta Correlated Alpha
(dpm/100cm?)  (dpm/100cm?)

w1 375 750

W2 420 841

W3 239 477

w4 68 136

ws 193 386

we 466 932

43-89 Info

Beta Efficiency 0088
Beta Background - Concrete Floor (cpm) 78
Beta Background - Steel Wall (cpm) 8

Beta MDA (dpm/100 cm®) 180

5857

914



Summary of Exposure Rate Measurements
Molycorp - Building 28 Survey Unit (Unaffected Building)

Building Interior

Location Exposure Rate Exposure Rate Exposure Rate

uR/hr Background Net Exposure Rate (uR/hr)
n X s Ha
F1 10 9 1 30 1.1 1.1357817 1.5
F2 11 9 2
F3 11 9 2 t-o 1.697
F4 10 9 1
F5 1 9 2
F6 9 g 0
F7 10 9 1
F8 11 9 2 Guidelines/Conditions Yes
F9 11 9 2 Satisfied
F10 10 9 1
w1 6 9 -3
w2 9 9 0
W3 9 9 0
W4 10 g 1
W5 10 9 1
W6 11° 9 2
W7 11 9 2
ws 11 9 2
w9 11 9 2
W10 11 9 2
W11 11 9 2
W12 11 9 2
W13 11 9 2
W14 1 9 2

Building Exterior

Location Exposure Rate Exposure Rate Exposure Rate

uR/hr Background Net
W1 7 7 0
w2 . 17 17 0
w3 17 17 0
w4 17 17 0
W5 17 17 0
w6 9 7 2



Appendix D

Building 34 Data Package

Molycorp Washington, PA



Building 34 Data Package

This data package contains final status survey information for Building 34, Molycorp,
Washington, PA site.

Field data collection forms, survey report forms, statistical test results, and comparisons
to release limits are provided.

Summary

No anomalies were reported during the survey of Building 34. Elevated levels of
background radiation, from soil radioactivity, continued to be a presence during survey
activities.

Results from the final status survey of Building 34 provides evidence that release
criteria have been met, demonstrates that residual radioactivity is below the unrestricted
use criteria, and confirms that Building 34 is suitable for unrestricted use.
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Radiological Survey Results - Su
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Radiological Survey Results - Survey Location Indicator
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Results of Surface Scans
Molycorp - Building 34 Survey Unit (Unaffected Area)

Building Interior

Location Beta Scan Beta Scan Alpha Scan Alpha Scan
(see map) grosscpm  netcpm gross cpm net cpm

Fi

F2 1600 170 16 "
F3 1700 270 15 10
F4 3400 1970 2 -3
F5 1800 370 9 4

F6 1600 170 10 5

F7 1800 370 12 7

F8 2000 570 10 5

F9 2600 1170 14 9

F10

Fi1 1700 270 11 6

F12 2800 1370 10 5

Fi3

wi 640 -3 2 1

w2 480 -163 2 1

w3

w4

w5 450 -193 2 1

W6

w7 280 -363 1 0

w8 270 -373 1 0

w9

Building Exterior

Location BetaScan Beta Scan Alpha Scan Alpha Scan
(see map) gross cpm net cpm gross cpm net cpm

wi1 650 402 2 1
w2

w3 320 72 4 3
w4 353 105 2 1
W5

W6 300 52 3 2
w7 240 -8 5 4
w8 377 129 6 5

F = floor, W = wall

All floor scans performed with Ludlum 239-1F (2350-1 No 95358 with 43-37 No 92503)
Floor Monitor Info

Scan MDA Beta - 185 dpm/detector area

Scan MDA Alpha - 14 dpm/detector area

Scan background Beta - 1430 cpm

Scan background Alpha - 5 cpom

10% scan of floor and 2 meters up walls

All interior wall scans performed with Ludlum 2350-1 No.117566 with 43-106 No 128921
43-106 Info:

Scan MDA Beta - 643 dpm/detector area

Scan MDA Alpha - 45 dpm/detector area

Scan background Beta - 292 cpm

Scan background Alpha -1 cpm

All external wall scans performed with Ludlum 2350-1 No.117014 with 43-106 No 133866
43-106 Info .

Scan MDA Beta - 600 dpm/detector area

Scan MDA Alpha - 49 dpm/detector area

Scan background Beta - 248 cpm

Scan background Alpha - 1 cpm



Elevated Scan Readings
Molycorp - Building 34 Survey Unit (Unaffected Area)

Building Interior

Locations F4, F9 and F12 indicated elevated readings by scan with floor monitor as shown below.

Location Beta Scan
net cpm
F4 1970
F9 1170
Fi2 1370

Elevated locations were re-scanned with hand-held 43-106, results indicated background levels
Direct and removable measurement results in locations F4, F9 and F12 indicate background values.

Building Exterior

Location W1 indicated elevated reading by scan with floor monitor as shown below.

Location Beta Scan
net cpm
W1 402

Direct measurement in locationW1 indicate background values



" Direct Measurements (Total Activity)
Molycorp - Building 34 Survey Unit (Unaffectad Area)

Building Interior

Location Unshield Beta Shield Beta Gross Beta Bkgd Net  DirectBeta  Uncertamnty MDA Direct Alpha "

cpm cpm cpm com cpm {dpm/00cm?) 95% CL  (dpm/100cm?) (dpm/100cm?)
F1 342 288 54 78 -24 -261 199 387 -522
F2 317 244 73 78 -5 -54 213 387 -109
F3 360 277 83 78 5 54 220 387 109
F4 707 646 61 78 -17 -185 204 387 -370
F5 396 310 86 78 8 87 222 387 174
F6 360 310 50 78 -28 -304 196 387 -609
F7 433 335 98 78 20 217 230 387 435
F8 476 384 92 78 14 152 226 as7 304
F9 553 569 -16 78 -94 -1022 137 387 -2043
F10 276 264 12 78 -66 <717 165 387 -1435
F11 387 354 33 78 45 . -489 183 387 -978
F12 589 534 55 78 -23 -250 200 387 -500
F13 353 286 67 78 -1 -120 209 387 -239
W1 498 477 21 8 13 141 93 140 283
w2 253 237 16 8 8 87 85 140 174
W3 325 340 -15 8 <23 -250 46 140 -500
w4 277 238 39 8 N 337 119 140 674
w5 276 276 0 8 -8 -87 49 140 -174
w6 219 228 -9 8 -17 -185 17 140 -370
w7 196 213 -17 8 -25 -272 52 140 -543
ws 187 205 -18 8 -26 -283 55 140 -565
w9 418 379 39 8 31 337 119 140 674
All building intenor direct measurements were
performed with 43-89 No 118544 Beta Alpha
Floor Efficiency ) 0113 0164
Wall Efficiency 0.113 0164
Floor Background (cpm) 78 2.4
Wall Background (cpm) 8 37
Floor MDA {dpm/100 cm?) 387 60
Wall MDA (dpr/100 cm?) 140 71

Building Exterior

Location Unshield Beta Shield Beta GrossBeta Bkgd Net  DirectBeta  Uncertainty MDA Direct Alpha

cpm cpm cpm com  cpm (dpm/00cm?) 95% CL  (dpm/100cm?) (dpm/100cm?)
w1 529 449 80 8 72 637 163 140 1274
w2 353 324 29 8 21 186 106 140 372
W3 300 277 23 8 15 133 a7 140 265
W4 318 269 49 8 41 363 131 140 726
W5 222 217 5 8 -3 =27 63 140 -53
W6 188 228 -40 8 48 -425 98 140 -850
w7 197 208 -11 8 -19 -168 30 140 -336
w8 299 276 23 8 15 133 97 140 265
All building extenor direct measurements were
performed with 43-89 No 118544 Beta Alpha
Efficlency 0113 0 164
Background (cpm) 8 37
MDA (dpm/100 cm?) 140 71

(1) - A beta to alpha ratio factoning (1 2, beta to alpha) was used to provide a more accurate alpha activity determination then sampling



Elevated Direct Readings (Total Activity) and Averaging Resuits
Molycorp - Building 34 Survey Unit (Unaffected Area)

Building Interior

No interior elevated direct measurements
were reported

Building Exterior

Location Direct Alpha Over Area Exceeds Limits
(dpm/100cm?) (cm?) Maximum Average

WA1 1274 100 No Yes

Averaged Value Within Limit?

(over 1 m?)

Wi1 0 Yes



Removable Surface Activity Measurements
Molycorp - Building 34 Survey Unit (Unaffected Area)

Building Interior

Location
(see map)

F1
F2
F3
F4
F5
F6
F7
F8
F9
F10
F11
F12
F13

Removable Beta
(dpm/100cm?)

-85
-48
30
12
6
-18
18
-48
12
-18
-18
55
-24
-29
-85
-18
-18
-42
0
-12
36
-39

Uncertainty

95% CL

459
353
288
202
164
234
234
353
202
234
234
37.6
262
284
376
234
234
333
114
202
311
32.2

MDA Removable Alpha Uncertainty MDA

212
212
212
212
212
212
212
212
212
212
212
212
212
212
212
212
212
212
212
212
212
212

(dpm/100cm?)

046
046
-0.46
-046
046
046
24
046
046
046
046
046
24
046
24
046
046
24
046
046
046
046

Ludium 2928 No 152202 with 43-10 No 156519 Info:

Background (cpm)
Bkgd ct. time
Sample ct. time
Effictiency

MDA

Building Exterior

Location
(see map)

wi1
w2
w3
w4
W5
W6
w7
wse

Removable Beta
(dpm/100cm?)
0
-5
-67
-12
-18
-36
0
0
Background (cpm)
Bkgd ct. time
Sample ct tme
Efficiency
MDA

F = floor, W = wall

Beta
46
50
1
0.165
212

Uncertainty
95% CL

114
16 4
411
202
234
31.1
114
11.4

Beta
46
50

0.165
212

Alpha
016
50
1
0344
14.5

MDA Removable Alpha Uncertainty

176
176
176
176
176
176
176
176

Alpha
016
50
1
0344
14.5

(dpm/100cm?)

-0 46
-0 46
-0 46
-0 46
10
53
24
-0 46

95% CL

95% CL

145
145
145
145
145
145
145
145
145
1456
145
145
145
145
145
145
145
145
145
1456
145
145

MDA

145
145
145
145
145
145
145
145



Removable Surface Activity Measurements
Molycorp - Building 34 Survey Unit (Unaffected Area)

No elevated removable surface activity was reported.



Exposure Rate Measurements
Molycorp - Building 34 Survey Unit (Unaffected Area)

Building Interior Building Roof Gamma Scan
Location Exposure Rate Location Exposure Rate Location Exposure Rate
uR/Mr (see map) uR/hr (see map) uR/hr
F1 10 R1 8 R24 8
F2 9 R2 10 R25 6
F3 12 R3 8 R26 6
F4 22 R4 8 R27 8
F5 12 R5 6 R28 6
F6 10 R6 8 R28 6
F7 14 R7 10 R30 6
F8 18 R8 10 R31 6
F9 22 R9 8 R32 6
F10 11 R10 6 R33 6
F11 14 R11 6 R34 8
F12 20 R12 6 R35 8
F13 12 R13 6 R36 6
w1 16 R14 8 R37 6
w2 10 R15 6 R38 8
W3 15 R16 6 R3g 8
w4 15 R17 6 R40 8
W5 17 R18 6 R41 8
W6 12 . R19 6 R42 8
W7 11 R20 8 R43 10
w8 10 R21 6 R44 10
W9 12 R22 8 R45 8
R23 8

Building Exterior
) Building roof background gamma exposure rates vaned based on reading

Location Exposure Rate locations. Background levels were reported as 6-8 uR/hr when held away
uR/hr from the roof surface (over the side).
w1 22
w2 22
w3 14
W4 16
W5 13
W6 10
W7 9
w8 12

Extenior and interior background dose rates vaned widely (9-22 uR/hr) based
on soil achvity for building area surveyed (instrument location) Based on
direct and loose surface surveys results, elevated dose rates are due to
background gamma rates and not building surface activity



Summary of Building Surface Direct Reading (Total Activity) Results
Molycorp - Building 34 Survey Unit (Unaffected Area)

Building Interior

Location Unshield Beta Shield Beta Gross Bela Bkgd

cpm
F1 342
F2 7
F3 360
F4 707
F5 396
F6 360
F7 433
F8 476
F9 553
F10 276
F11 387
F12 589
F13 353
w1 498
w2 253
W3 325
W4 277
w5 276
W6 219
W7 196
wsa 187
W9 418

Building Exterior

Location Unshield Beta Shield Beta Gross Beta Bkgd

cpm
Wi 529
w2 353
w3 300
w4 318
W5 222
W6 188
W7 197

ws 299

cpm

288
244
277
646
310
310
335
384
569
264
354
534
286
a77
237
340
238
276
228
213
205
379

cpm

449
324
277
269
217
228
208
276

cpm

cpm

N

cpm

cpm

[o-RNo-Te-Re. BN RNo R oRe]

Net
cpm

-24
-5

-17

-28
20

-94
-66
-45
-23
-11
-57
-62
-23
3N
-8
-17
-25
-26

Average Total Activity (dpm/100cm?)
Correlated Alpha
(dpm/400cm?)  (dpm/100cm?)

Direct Beta

212
-44
44

-150
71

-248
177
124

-832

-584

-398

-204
-97

-504

-549

-204
274
-7

-150

-221

-230
274

Dwect Beta

637
186
133
363
-27
-425
-168
133

Correlated Alpha
(dpm/100cm?®)  (dpm/100cm?)

.

-424.8
-885
885
-3009
141.6
-495 6
3540
247.8
-16637
-1168.1
-796 5
-407 1
-1947
-1008 8
-1097.3
-407.1
5487
-1416
-3009
-4425
-460 2
5487

0
372
265
726
-53

-850
-336
265

Beta
n x s Ha
30 -97 3130 02
tia 1697

Guidelines/Conditions

30

Satisfied
Beta Alpha
Yes Yes

Alpha

x
-2360

S
5629

Ha
616



Summary of Exposure Rate Measurements
Molycorp - Building 34 Survey Unit (Unaffected Area)

Building Interior

Location Exposure Rate Exposure Rate Exposure Rate Exposure Rate (uR/hr)
uR/hr Background Net
n X S Hy
F1 10 10 V] 30 1.3 17 1.8
F2 9 10 -1
F3 12 10 2 tH 1.697
F4 22 20 2
F5 12 10 2
F6 10 10 0]
F7 14 10 4 Guidelines/Conditions Yes
F8 18 20 -2 Satisfied
F9 22 20 2
F10 11 10 1
F11 14 10 4
F12 20 20 0
F13 12 10 2
W1 16 10 6
w2 10 10 0
w3 . 15 15 0]
W4 15 15 0
W5 17 15 2
W6 12 10 2
W7 11 10 1
W8 10 10 0
we 12 10 2

Building Exterior

Location Exposure Rate Exposure Rate Exposure Rate

uR/hr Background Net
Wi1 22 20 2
W2 22 20 2
W3 14 13 1
w4 16 13 3
W5 13 13 0
W6 10 10 0
W7 ] 10 -1

N

w8 12 10



Appendix E

Background Assessment Data
Molycorp Washington, PA



Background Assessment

Material-specific background levels were established by RSI in late 2001 for each type
of instrument used for total surface contamination measurements during their final
status surveys of buildings 39 and 42. Similar instrumentation was selected for use by
MACTEC to take advantage of this previously available information.

Background measurements were collected by RSI on surfaces of similar construction as
the buildings at the site and having no possibility of being impacted by site operations.
Measurements to establish background for a specific material were collected from
multiple locations to provide an estimate of the variability or uncertainty. Background
determination was performed using the same instrumentation that was used for final
status survey data collection. An average background value was determined for each
material surveyed. Background determinations were required and performed for
concrete and a class of material designated a generic material.

The number of background measurements obtained per material type:

e Concrete - minimum of 20 measurements
¢ Cinderblock - minimum of 20 measurements

* Generic Material - minimum of 10 measurements for each type of material
surveyed (i.e., wood, insulation, corrugated steel, etc.)

MACTEC performed material-specific backgrounds for poured concrete with it's four
large-area scintillator instruments. Results of the backgrounds matched those of RSI,
and gave confidence that other material-specific background information established by
RS was valid for use. The most conservative backgrounds values were selected and
used for all background subtracts for direct (static) type surveys performed.

Background measurements for poured concrete were calculated from surveys obtained
at the Canton Volunteer Fire Department Station 52-1, Canton Township, PA on their
poured concrete surfaces. A mean value for each instrument was calculated. The most
conservative background value was selected and used by the Health Physics
technicians for all instrument background subtractions.

Included in this appendix are the results of MACTEC's background assessment data.



Concrete Background Assessment
Molycorp Washington, PA

Poured Concrete Surfaces
Ludlum Model 2224-1 (129463) with 43-89 (169230)

Beta - Direct Measurements (cpm)

Unshield  Shield Net
360 301 59
318 267 51
379 287 92
344 269 75
342 290 52
396 266 130
336 273 63
328 272 56
358 314 44
351 256 95
347 272 75
405 276 129
350 284 66
388 . 299 89
354 292 62
349 257 92
395 277 118
359 302 57
326 287 39
393 270 123

Mean (cpm) 78

Stand 28.8
Deviation
Ng 10

Readings taken at the Canton Volunteer Fire Department Station 52-1, Canton
Township, PA on their poured concrete surfaces



Concrete Background Assessment
Molycorp Washington, PA

Poured Concrete Surfaces
Ludlum Model 2360 (156371) with 43-89 (164832)

Beta - Direct Measurements (cpm)

Unshield  Shield Net
349 273 76
329 268 61
368 248 120
326 293 33
338 289 49
289 257 32
324 254 70
345 310 35
353 281 72
369 261 108
418 269 149
364 280 84
377 266 111
317 - 249 68
350 294 56
366 273 g3
343 251 92
368 260 | 108
362 294 68
356 267 89

Mean (cpm) 79

Stand 30.9
Deviation
Ny 1

Readings taken at the Canton Volunteer Fire Department Station 52-1, Canton
Township, PA on their poured concrete surfaces.



Concrete Background Assessment
Molycorp Washington, PA

Poured Concrete Surfaces
Ludium Model 2360 (164680) with 43-89 (118544)
Beta - Direct Measurements (cpm)

Unshield  Shield Net

308 255 53
309 264 45
349 239 110
356 254 102
360 281 79
370 245 125
343 242 101
354 243 111
354 256 98
345 252 g3
329 254 75
345 232 113
363 232 131
330 . 241 89
319 236 83
310 230 80
343 262 81
338 255 83
322 260 62
358 263 g5

Mean (cpm) 90

Stand 22.3
Deviation
Ny 5

Readings taken at the Canton Volunteer Fire Department Station 52-1, Canton
Township, PA on their poured concrete surfaces



Concrete Background Assessment
Molycorp Washington, PA

Poured Concrete Surfaces
Ludlum Model 2360 (145465) with 43-89 (145391)

Beta - Direct Measurements (cpm)

Unshield  Shield Net
348 272 76
321 260 61
345 282 63
418 271 147
377 269 108
361 273 88
318 266 52
389 302 57
405 281 124
354 263 91
310 231 79
390 299 91
308 256 52
360 - 261 98
340 253 87
359 292 67
366 266 90
352 280 72
336 282 54
390 275 115

Mean (cpm) 84

Stand 258
Dewviation
Np 7

Readings taken at the Canton Volunteer Fire Department Station 52-1, Canton
Township, PA on their poured concrete surfaces



Appendix F

Instrumentation Data
Molycorp quhington, PA



Instrumentation Data

This data package contains instrumentation information (background, QC, and source

response data forms) for the instruments used during the final status survey of Buildings
13, 14, 28, and 34.



Ludlum Model 19 Micro-Rem

Routine Performance and Background Data Form

Instrument ID#: )y 594 Cal. Due: Fo 6 - oa Source ID#: ¢ 5 137 s

| Mean Source Value: dadf Mean plus + 20% Value: gL Mean plus - 20% Value: /63

Meter Scale
Background

Date Time 25 pem 50 prem 250 prem 500 prem Reading Sat/Unsat
(sat/unsat) (sat/unsat) +/-20% value | +/-20% value
3-12-02 0615 220 1y A
3-2-02 oblS” / 4 20 / 1.2 et
3-t4-06% obty / 230 / K3 Sa—




Ludlum Model 19 Micro-Rem

Routine Performance and Background Data Form

Instrument ID#: ) 757% 70 Cal. Due: g-& -0 Source ID#: s 34 MANVEPN
Mean Source Value: Qo Mean plus + 20% Value:  7./4~ Mean plus - 20% Value: 163
Meter Scale Ak :
Date Time 25 prem 50 prem 250 prem 500 prem Bz;;::i;i(:‘u; Sat/Unsat
(sat/unsat) (sat/unsat) +/-20% value | +/-20% value
A-13-<L 0740 ' 210 ) 3
2-19-03 odas™ / 240 / LA S
2-15-¢2 obed / 24 / 1] v
A=\Freel oos” / 220 / /12 s
2~t19~0 3 ey / A08 / /e S
22002 | ob2e / 190 / (2 5
a-21-02 | 2610 / 220 / 12 s
2-~22- o 06\S” / A 20 / 13 S
- 225 -a 2 oélo /J / 218 / 13 —
2-2b~ o1 oben / A A0 //} 13 3
2-21- 073 oét A / RAAa [ /2 5
22y e X STARY // 2AS / (2 S
3 i -ob s / 2320 / 12 5
b-faod | a€e3 / ado |/ L3 5
y.5.0% | obey / 244 / 13 5
3.l-0d | 0635 / 220 / 13 P
2-ed | obed |/ 203 / 13 5
3-v-03 | ab2s |/ 220 |/ LA 3
3-u~ox | obiq Y/ A2a / /2 5




Ludium Model 19 Micro-Rem
QC Check Control Limits

" “Instrument: Medel-19 Mmicns - ID: £/S58 70 Date;_2-12-a2
20 Source-Count: Gamma 20 Source-Count: Background
Source ID:¢4 437 16ic Scale: 15 Scale:
Count | Reading (x) (x)-(X) ()< TP Count Reading (x) ()XY | ()X
1 2ce 1
2 Acd 2
3 3R 3
4 X1¢ 4
S 2co 5
6 20 8
7 19¢ 7
8 Rae 8
9 1O 9
10 Jco 10
11 rpoYel 11
12 200 12
13 210 13
15 /O 15
16 20 16
17 26C 17
18 Per I 18
19 EYZ 19
20 o4 20
Total | eqe Total
Mean | Where
DR | ¥ = mean
=50 i x, = each individual measurement
Gamma Values Background Values
= dod 20% = 4| X = 20% =
+20% = A3 -20% = 143 +20% = -20% =

Reviewed: W Date: 3 -/ -02_°




Ludlum Model 19 Micro-Rem

Routine Performance and Background Data Form

Instrument ID#: 22452¢ Cal. Due:  g-g-0Q Source ID#: ¢5 ;317 610
Mean Source Value: JS 5 Mean plus +20% Value: 250 Mean plus - 20% Value: ;47
Meter Scale
Date Time 25 prem 50 prem 250 prem 500 prem Bi;;:i;g:g‘d Sat/Unsat
(sat/unsat) (sat/unsat) +/-20% value | +/-20% value

3-(~a 2 obls Ao 12 s
AETARR N I VA / 270 /_ /2 =3
5-13%-ud 04d)5” / l 40 13 gat

0614 / 20d / | 9~ B o

Qm 12~ 0L




Ludlum Model 19 Micro-Rem

Routine Performance and Background Data Form

InstrumentID#: 22526 Cal. Due: g/6/04 Source ID#: ¢« 5 377 1610
Mean Source Value: 108 Mean plus + 20% Value: Q%0 Mean plus - 20% Value: /47
Meter Scale ’
Date Time 25 prem 50 prem 250 jirem 500 prem Bz;::ﬁ;ﬁ:g‘d Sat/Unsat
(sat/unsat) (sat/unsat) +4/-20% value | -+/-20% value

J-1d-0d | 0§ o0 [ | oo [0 \Saz"
2-t3-e 91ed / 150 / q oY 4 vt
2~t4-063 0686 / A00 / ' A RS
2~50a | pbes / A 00 / L s
2~1%- 02 obos” / 190 / A <4 ¥
2-19~¢e2 sbos / Aoa / 10 Sast-
2:30-02 | ob3o / 200 / 12 e
2-2L =02 véio N/ 293 o | A S Sact
2:-32-a2 ebis” // A 23 / L3 <avt
2-25-¢2 oo / AN / [ A b2 i
2-26- 02 o6a / 206 / LR LA~
22102 a6t / 200 L '3 A4 9=
2-gg-ar | 0610 / L0 / 13 st
d-1-e2 b5 / Lo / 1L 14 &~
3-4d-93 | obed / 208 / i3 ea
3-5- e shay / 200 | i3 it
Y-6-02 | 0626 / 200 / L3 sas
31~ e sbos / i 90 (3 o o
53-8~ 0 0b3S 200 |3 T4

LY




Ludlum Model 19 Micro-Rem
QC Check Control Limits

D:RIFTAE Date:_Jl-1d-0od

Instrument: Alodeld 19 72liene R

20 Source-Count: Gamma

. 20 Source-Count: Background

Source ID: s i31%76j0 Scale: 250

Scale:

Count | Reading (x) | (x)(X) | [(x)-{(Z)F Count | Reading(x) | (x)<(X) | [()-(T)
1 2 o 1
2 et 2
3 22 3
4 270 4
S 2/0 5
6 240 6
7 220 7
8 2Adc 8
8 290 9
10 210 10
11 e 11
12 Qa8 12
13 22¢ 13
14 2208 14
15 e e 15
16 2/ 16
17 e 17
18 RaT 18
19 210 19
20 qre 20
Total di1o | Total
Mean { Where:
‘ _ 2 X = mean
x= 20 i x, = each individual measurement
Gamma Values \ Background Values
= Jdo3.3 20%= H1i.17 X = 20% =
+20% = 24¢C . 20% = jé6. X +20% = 20% =

Reviewed:

Date: 3 -/¢-d%




£ a5l Daily Instrumentation Operational Check Sheet

Instrument; _ 23 350 - | Sl /1566 Probe: ¢ 3~-106 125912
Cal Due: F-€-20.2 Cal Due: F-é-o2
Source 1D Mean Source Mean+2 o Mean-2 ¢
72 ¢4 3915] CountRate:| /<< Value: | 52 F2 Value: | 57006
Radiation — Sigma Value: Mean +3 o Mean-3 ¢ ‘
Type: B 69 Value: | 535 | Value: | 89371
Background Source Check Results
Date Time Count Gross BKGD Count Gross W/H2c W/l3co LLD SAT/
Time (min) Counts cPM Time (min) Counts Value Value UNSAT
7.2-02 | (229 — — — I YD) — — — Lal
Y1~¢-03 | _obls 3 (6214|4366 { JOoLg e - Gé <~
2-Yo x| [yeo - - N ] 5053 ~ e — Saxs
3~-u2 | 64643 3 1% 5 31§ { S9RY “ - LS S
3-12-e2| of3q 5 (¥4 | 314 L Sore | o~ I 102 ST




ey
Eér . Daily Instrumentation Operational Check Sheet

Instrument; 2350~ Nl /113 &h Probe- d3-106 1A

Cal Due: S—-6—oR Cal Due: S-&-02
Source ID: Mean Source Mean +2 o _ Mean-2 ¢
7h23. 3937) CountRate: 7245 Value:| 1&3 Value: Lys
Radialion Sigma Value: Mean +3 ¢ Mean -3 ¢ 660
Type: X 25~ Value:| ¥l1© Value:
Background Source Check Results
Date Time Count Gross BKGD Count Gross WiN2c WH3a LLD SAT/
Time (min) Counts CPM Time (min) Counts Value Value UNSAT
3-2-02 | /226 — — — ! 7L — - — SaX—
3-g-ea | ob2g 3~ 1 . { 241 o ~ 9 <acr-
3-9-0 )| poo — — - \ 745 — — — | Sadky
V=\v~u abdR 3 S/ Ile | 7"—!%’/ l/ ./ d( L4 Y-
3-12-a3 | ¢é3¢ e 7 Pl { 114 N ~ 4 ST




Daily Instrumentation Operational Check Sheet

/
EFF 35
Instrument: 23590 -/ 7 1)13576 4 Probe: &/3-/06 ¢/329/4
Cal Due: §-d-or Cal Due: F-6-ax
Source |D: Mean Source Mean +2 o Mean -2 ¢
7 99 _39as| CountRate:| 144 Value: | 32392 Valye: | 5924
Radiation —_ Sigma Value: Mean +3 o W~ Mean-3 o
Type: ﬁ 64 Valye: | 3351 Value: | <4137
Background Source Check Results
Date Time Count Gross BKGD Count Gross Wit2ao WiH3o . LLD SAT/
Time (min) Counts cPM Time (min) Counts Value Value UNSAT
2-23-02 /43 3 147 | 344 { SO} e o o S
4r23~a3 | sbda | g (675 1336 ( 51449 o e 44 far-
2-25-01 | /700 == et | —— [ | gol¢| —| .~ — | g
A-28-v2 | ctio s 19%1 | 347 I 5412 e — Jof e
2-26°021 (125 — — - 4 SA20 — i — SoX-
‘221-02 | obsg S~ i112 35 ! S16% ~ / 94 s
A2 0R oo 5 16413 339 | 149 z ~ 9L sS4
-1 -0 863 < i1éo I % | _Se2a e - 44 A
S-1-02 oY | — — — \ 5243 — — — YaAt—
 2-(~0 alAe 5T 4% 150 { S6q9¢ e 7 4 & R et
3-4. 12| 1720 — — ~ \ S1.30 — — — Lt
3502 _|__0b3a 5= [££4 33 | S01Y e ~ 46 L~
3-5-02 | oo — — — 1 5230 — — — Sat,
3~-cX ablo a. /éjb 521 | So4do s -~ q5 Ca¥
3 - -0) | 1730 — — — { 5092 — - =
3-1-a3 | «é3a 5~ UL | 342 { Sled" e o Q1 Py

(1}




Daily Instrumentation Operational Check Sheet

£FF - 214
. - H ‘ . st
Instrument: 2350 - | 11566 Probe:  43-106 125912
Cal Due: K-b=- oA Cal Due: - 6~ od
Source ID: Mean Source Mean +2 o Mean -2 o
Thi3o 3qz7| CountRate: 135 Value: | 785 Value: §¥5
Radiation Sigma Value: Mean +3 o Mean -3 ¢
Type: D( s Value: gro Value: 660
Background Source Check Results
Date Time Count Gross BKGD Count Gross W20 W/ 3o LLD SAT/
Time (min) Counts CPM Time (min) Counts Value Value UNSAT
2-33-a 143 5 S ] | 140 iz _ < et
P - YA 5 KA L ! &YE s -~ /0 P
2-26-02 0k s” 4 LY ! s e — /6 O
22602 | |47 _ — — [ 7279 - - - Sats
2- 21-c2 | obeq s 4 e { 1724 ~ - 7 Zov
-2y~ a%]| 0bol s [ b | 1€4 e e L1 L4t~
3-1-¢2 a€3g 5 LO ' il 13¢ - ~ £} Caom
3.0y} 1700 — — { Ttea — —— o yorts
3-d-02 odpé 5~ [& 3.2 t -;5/3 ~ -~ [ 2 st
5-4-03 ] 1730 | — —_— — ] 207 — — — \Jat—.
-9 ~¢1 | &63e =5 |2 e | l ] Thd — ~ Il L
3-5-09-| 1700 — — — | 733 . R — <at .
Y-b-ox| obio 5 9 \ a4 el - :
5-(2 -p2 | _\DA0 — — — \ 233 — — — L
3 -1~ az| o636 5 T 2.4 ! 157 v ~ /0 v




8o

DETERMINATION OF SOURCE QC LIMITS

Instrument: _ 2350~ | ID: _f/7566 Date:__ 2-22-c2
Detector: H3~ 104 ID: _ /299 /.2 Operating Voltage: gggo-:égo P\
20 Source-Count: Alpha 20 Source-Count: Beta
Source ID: 77239 3937 Source ID: 72 99 3223
Count }Gross Cts (x)| (x)-(X) (x)-( 3P Count | GrossCts (x) | (x)-(¥) | [(x)(X)F
1 zY =il 2 1 S5y /o /o6
2 B A A G 22 186 2 Fogd | ~Ge 30
3 82 - -1 =33 1A 3 S097 -1 2209
4 PR - /6 4 ga¢t - | -Fo G ag
5 e K T 1% 324 5 5243 59 34Y1
6 214 - 39 /521 6 27 -1 229
7 1 - ~16 A5E 7 So33 " | ~/06 [IRZ &
8 165 I 2ee) 8 JS290 (& 21316
9 721 - ~id {36 9 Fo6o: ~ 3 1854
10 T L -21 4l 10 $aQfh-| 4% A3
11 139 = s 16 1 23, ae S o5 dedS
12 126 -7~ | %1 12 e 5 00 o Al L3 /49
13 £%¥0 -~ - 55 3e24° 13 - Y 2o o it e -2 1126
14 7?}6 s i i 14 SE37 - 93 YEAY
15 145 3o Geo 15 RN - 71 592
16 w XA 20 “4pq 16 SI82 3x (4494
17 749 - - - = {5 225 17 2 - T J24) fZoas
18 Word 23 52aq 18 S=2332 " b Ya'd 7744
19 772 31 1369 19 gt -3 9
20 | 742 o B 49 20 Too ~44 Y4
X = 735 o=l 2% x| s14Y o=l 69
2c = 5e 3o = 725 20 = 13% Jo= Jdc7
' Mean I Sigma Chi-squared
| -2
SN > B Y e oY)
i 20 ' in-1) n
: Where
i ¢ = standard deviation Where: o
\ T = mean count n = data for individual counts
x, = each individual measurement n = average of the twenty data points
'n_ = number of measurements
Alpha Values i Beta Values |
mean+2ag=  7%35" mean-2c= £¥5 | |mean+3c= £35[. |mean-2c= Xco &
mean+3c= ¥lo mean-3c= &0 | |mean+2c= $2%2 Imean-3c= 4937
X = J6 —— | =7 |

AN
Reviewed: Date: B-/¥ 92




Daily Instrumentation Operational Check Sheet

£FF . 248
Instrument: A350~-1 i 1201 Probe: __ 43~ /0§ #/33 $66
Cal Due: ¥-13-9gl Cal Due: - 6—-axR
Source ID: Mean Source Mean +2 o Mean -2 ¢
7eqq_3935~| CountRate:|__¢/720 Value: | /$32 Value: | {da g
Radiation _ Sigma Value: - Mean +3 ¢ Mean -3 o
Type: B 36 Value: 4885 Value:| 4552
Background Source Check . Results
Date Time Count Gross BKGD Count Gross Wi2o Wi3co LLD SAT/
Time (min) Counts CPM Time (min) Counls Value Value UNSAT
3-1-¢2 |02 < [5%7 | 317 ! 4113 s ~ 93 P
3.7-¢2 | 1 7.A0 — — — / 4659 — — — Tl
30 | c63y 5 [E%A 316 ] 4§31 < -~ i3 g5
S5l | /A4/.S — — — | YR | — — — S¢ A
2-1t~0 | 0431 5~ Is56 311 { “H70% e ~ 92 <4
2-12.a% | ecbas < fba<f 32l { 417272 e ~ 4y s




21! Daily Instrumentation Operational Check Sheet
EFF -#9E
. *z , e
Instrument: __ 2350 - /1ol Y Probe: _ ¢f3—/0¢ /33566
Cal Due: ¥-/3~a Cal Due: F-6-0R
Source ID: Mean Source Mean +2 o Mean-2 ¢
hase 363 Count Rate: 73> Value: | 7715 Value: | 671
Radiation Sigma Value: Mean +3 ¢ Mean-3c
Type: X A& Value: | & Value:| 695
Background Source Check Results
Date Time Count Gross BKGD Count Gross Wi2ao Wih3a LLD SAT/
Time (min) Counts cPM Time (min) Counls Value Value UNSAT
3-1-02 | aé29 5 [Fl 2.4 ! 743 d < 14 gy
3-2-00 | 1719 — — — l 77 — - — SaA
Ao | o63% 5~ A & l 247 e - 7 S~
S0 | /415 — — — l A3 — — — Sos o
3-y-02 | 0631 5 1 [ l 1R e - 9 <43
1-12-02 | céas 3~ i ) l 151 s v ) Gat-




DETERMINATION OF SOURCE QC LIMITS

Instrument: _Z35¢ -/ ID: /17014 Date:_3-&-od
Detector: _¢/3-/0¢4 ID: /33544 Operating Voltage: o¢ /350 2B /§ce
20 Source-Count: Alpha 20 Source-Count: Beta
Source ID: 74-23a 3937 Source ID: 72993535
Count |GrossCis (x)| (x)«X) ((x)-(X Count | Gross Cts (x) | &)-(%) | [(x)-(Z )W
1 ~ig =17 169 1 4683 ~-37 13 &9
2 ey v~ 16 2 Y4l 2] Hd )
3 R 151~ e 13 /L9 3 “HE2E [¢e6 nazs
4| 4G -9 259 4 4 -2 4
5 ~1¥3 -~ be Jeae 5 775~ CRY o2
& 744 x| 4 6 q151 31 9é]
TV 6% - ~-36 {296 7 wi %S -39 34¥1
8 741 1'% 32 8 4677 =43 15749
S Iy X ¥ Gt | il S 4504 ¥ 7941
10 Q2% - < xS 10 14 | 2 ) 44|
11 33 [o Vd4:3) 11 4136 & 56
12 Y o I il 19 36 | 12 - q10] - 19 364
13 £56 © ~&1 499 13 IR { [
14 337 - 14 16§ 14 s £oY. Yol -34 15Y5
15 | 172°- - a 1—{ 15 Y109 - A + co
16 1 77 -4 36 16 462 =IO iléed
17 236 13 (69 17 4767 47 2264
18 g LN -6 256 18 4623 s G404
18 137 /4 /56 19 H4700 ~30 /o
20 J¢c 7 ~-16 R4aé 20 H17s 5o 2<Lee
X = 725 o= 2& x = HT2 c= 54
2= IR o= 75 2c= (L2, 3¢ = /6%
Mezn . Sigma Chl-square_c .
- ZI, . _ SJJG'-?): XZ_v(n_")-
%= o= |— ==
20 \} in-1} "
Where-
. o = standard deviation Where )
¥ = mean count n = data for individual counts
x, = each individual measurement n= averagé of the twenty data points
n = number of measurements
Alpha Values | Beta Values
mean+2g= <15 |mean2g= &7 ' |mean+3c= 4¥F§ |mean-2c= 446a¥
mean +30=  &oj mean 3o= 445 1 |mean+2c= 532 |mean-3g= 552
X= /7.2 N~ Xf= 1A.5

Reviewed: W Date: 2. )4 -0T




Daily Instrumentation Operational Check Sheet

EFF .31
instrument: __ 350 - | # q43 9 Probe: __ #3-37 T gqaxa3
Cal Due: ¥-E- O Cal Due: F-&-ol
Source ID: Mean Source Mean +2 ¢ Mean -2 o
72 qq 34ag] CountRate: | S 305 Value: | S 464 Value: | I7/5R
Radiation — Sigma Value: Mean +3 ¢ Mean-3 o
Type: P 7 Value: | S35 Value:| S<¢?2¢€
Background Source Check Resuits
Date Time Count Gross BKGD Count Gross WI/2c Wit 3o LLD SATI
Time (min) Counts CPM Time (min) Counts Value Valiue UNSAT
2:2-0a )7 2 — — — | SALL — — - 2u k.
7-8-¢c2a /Vaf - — — 5292 l - - Sa P
3-11-02 |_0é1%” s 64131 1245 ) 5346 e ~ (7€ <d~—
1-12-02 | 0625 =5 6353 (a4l [ S2FA / e 124 Fav—




SFE 207 Daily Instrumentation Operational Check Sheet
e 7 — . =
Instrument:  A350 - | d535° 9 Probe:  43-31 0Q250 3
Cal Due: F-6-od Cal Due: F~é-o
Source ID: Mean Source Mean +2 o Mean -2 ¢
Th23. 3431 CountRate: 7329 Value: | 7¢3 Value: | 675"
Radiation Sigma Value: Mean +3 ¢ . Mean -3 ¢
Type: X A1 Value:| ¥°/0 Value:| 648
Background Source Check Results
Date Time Count Gross BKGD Count Gross Wih2co WiN3c LLD SAT/
Time (min) Counts CPM Time (min) Counts Value Value UNSAT
3-7-02 (/272 272 — — — / 757 — — — | Sais
3%-02 | / ¢op — — — [ 749 — - - St
3-U~aa | 835 e ¢ 16 1 114 v = 23 4 -
3-12-02 | odas 5 44 e | 116 S 7 (4 SOt




Daily Instrumentation Operational Check Sheet

EFF .27
Instrument: 2350~ 1 7"{‘53:_3 574G Probe: 2/3-37 * aq 25°673
Cal Due: §-€-o2 Cal Due: F-6-02

Source ID: Mean Source Mean +2 ¢ Mean-2¢| S 135°2

7c 4a 3934 | CountRate:| s5730% Value: | S 6 Value: | 55765, h-a3-02
Radiation —_ Sigma Value: Mean +3 o . Mean -3 ¢
Type: 73 15 Value: s34 Value: 5016
Background Source Check Results
Date Time Count Gross BKGD Count Gross Wil2c Wi3o LLD SAT/
Time (min) Counts CPM Time (min) Counts Value Value UNSAT

2-25-0) | ac3y S” 83i1 1263 ! S32F i < Ie<l A4~
Q=251 | 2225 — — — / $ 342 — — S Sart—
2-28-032 | 0b0b 5 6433 (257 [ 306 - ol < P
A2b-02| |7LS e — - \ SY% ¢ — - — nA3
2-21-u3 | sbos 5 Goad | 13253 | SHoo - ~ 1§8¥ <4
2-27-02 | /700 — —_— — [ S403 — — — | _S«d~
X-2y-0d |_0&e3 5 ¢Ho4 1252 ] 5"2¢3 — — 155~ 4
b-l-c) abes 4 baxéd | 1317 ( 394 -~ ~ | ¥ ol
-0 | s - — — \ S0 | — — — Laxt—.
do{apn stdo Ea des | 1294 { 5314 - pd 156 o
3 q-‘\"l— 1715 - — -~ \ 540 I — - - YaX
%-c~0l b2 5 4¢3 [ 247 [ Jg36a ~ 7 15€ Syt
bb-cd abay - 6349 1250 ! J3L) v e 183 £
Z-(p- 0| 1730 — — — | hu3 — — St .
3-1-02 | Q&AF 5 6490 | ;244 L | .sa22¢ v / 154 <4
3-t-02, | ob4d 5 bRADE [ 6 ! 5 ~ P )83 caf




Daily Instrumentation Operational Check Sheet

£FF .30
Instrument: A 350 ™ 947359 Probe:  ¢3-37 #OC( 25073
Cal Due: ¥-6-O2 Cal Due: - 8- O0R
Source ID; Mean Source Mean +2 o Mean -2 o
77 235 13¢37| Count Rate: 784G Value: | 783 Value: €15
Radiation Sigma Value: Mean +3 ¢ Mean -3 o
Type: X A7 Value: | &10© Value: | CYF
Background Source Check Results
Date Time Count Gross BKGD Count Gross Wi2c W/l 3a LLD SAT/
Time (min) Cotunts CcPM Time (min) Counts Value Value UNSAT
J3-25=82 0é3a 3 o] % [ £sd ~ -~ ko) Lears
A2s-cd | /729 — — — / 2 — — — | sudé-
2-2b-5R | cbab S 32 10 l 720 o~ —~ 19 G5
2-26-02 | (720 — — — [ ["%?b — — — Sat
2-21-42 | otles 5 | e L 11y o — /1 ey W
2:27-02 | 1705~ — — — l 752 — — —_— (% o
2:2%-e% | gbel 5 575" Ll I 114 e < | Ao P
3-1-01 atos 5 X 1) { 717 ~ -~ 19 Py
2-1-02 1 1S — — — [ 1911 — — — aat .
- -0 |  abfe 4 13 15 ! 144, z s 22 P
- 4-021 j7210 e p— ~ \ DL v e — vat
3-{~0 | aséRo £ 54 L2 i 162 ~~ -~ 28 -t
3.6~0X | _abo¥ 5 53 14 ! 1673 e ~ Ao ==
3w -0l {900 St i — ! 741 — - — | ek
-1 0 | 8815 5 46 94,2 ) 212 L/ . 2 gt
1-g-a2| b4y s {6 9.8 | 147 / / (F ST




DETERM.INATION OF SOURCE QC LIMITS

Instrument: __.2.35¢ ~ / ID: 95359 Date:_7-23-0
Detector: ___ ¢ 3-37 ID: 0925763 Operating Voltage: /A35@0c//Fv0 B~
20 Source-Count: Alpha 20 Source-Count: Beta
Source I0; 74230 3937 Source ID: 72, 99 39335
Count |GrossCts(x)| (x){X) | (T Count | GrossCts (%) | £)<¥) | [(x)HT)F
1 A -1 “G 1 53%3 25 SEZLS
2 TRYE 16 256 2 330 23 s
3 LB E - 10 (00 3 5376 65 /824
4 - Sears k| o] 4 S37¢a €2 3594
5 322 - -~ 49 3 Sog 92 6o
6 6Rq =40 [l S 5292 -1é 25¢
7 7E% - - 39 [32] 7 oL {13 22769
8 735 & 36 8 793 -15 225
9 7RRE - 43 529 9 S2sa 25 234
10 2 A5 A5 % 10 243 -és5 o225
1 (93 -3¢ /2%6 11 3845 27 $929
12 I Lo Rt =39 L ¥ 12 |- 5270 -3 2444
13 ~ 221 - & [ 13 SREY — (0 18¢6
14 7L ~-1% 324 14 3«7 - !
15 _ 129 -6 36 15 S757 - 157 | 74649
16 229 e & 16 532494 -9 ¥l
17 123 ~£ 36 17 29+ ~173 2%Y
18 697 ~31 fe2 18 <123 -1%é 24596
18 13£ 1 49 19 53293 - 15 225~
20 7242 ~7 ks 20 S37F 20 49¢c.c
x =l 229 g= 27 = _53c% o=l 7% _
2 =| 549 3o = g9 20 = /56 o=l 234 |
Mean Sigma Chl-square—d .
su T o= Zre-37° Xz=Z(n_—n)'
20 V-l -
Where.
¢ = standard deviation Where. o
T = mean count n = data for individual counts
%, = each individual measurement n = average of the twenty data paints
n = numper of measurements
Alpha Values ; Beta Values 152
mean+2ag= _ 7%73 mean 2a= €75 | |mean+3g= <<$¢ 2 |mean-2c= sret-1E5 232
mean+3c= /6 mean-3ag= &4F r lmean+2c= <Y 6o |mean-3ag= s5+52 R
X=_ 19 XT=__22 EXTICE

Reviewed: @/

Date: 3-/4-0%

7



¢35~

EFF' / Daily Instrumentation Operational Check Sheet

Instrument: __ X929 N (S 2200 Probe: /3-1a T ssesq
Cal Due: A~t -0 Cal Due: A~ &-O3

Source |D: _ Mean Source Mean +2 o Mean -2 ¢

/e qq 3337| CountRate: 2639 Value:| A729 Value: | 25 4°
Radiation — Sigma Value: Mean +3 ¢ — Mean-3 o
Type: P o5 Value: | 27&5 Value: | # 95"
Background . Source Check Results
Dale Time Count Gross BKGD Count Gross W/206 W/l3c LLD SAT/
Time (min) Counts CPM Time (min) Counts Value Value UNSAT
2-3%-s1 | I3 so 2246 93 { AE56 e / 34 Lo
23503 | 6o $ 233 41 4 2ééa ~ o 35 wtr
2-36-e3 | okod A%y b 2621 e o 35~ e
2:21-61 | sboe 22y % oo __ 2636 e e 34 4N
1. 2842 pbests 2344 46 A54é2 - o el 4o
B0 abov p s 592 o -~ 3( 41—
A-of-07 cboa Ay Y4 265 R e / 34 AT
3-5-02 ohoS *ak 44 2511 ~ - 34 Bt~
3-b-ON s 2201 4y A5 A\ v ~ 3¢ 24t
3a1-02 0606 2ad1 s 25771 v o 3¢/ Za
Yo | obt§T 24| b 2564 ~ ~ 35~ ot
2-(l~0 A ok 1245 H5~ 257 ( 2 - 34 4427
R RTNN 861 bl 43 rAS59 o -~ 34 qt~
A-13-c) | sbtl A21% 4é 254 5 o i 35" Fal
3-14-03 obis Y 2250 5~ v A6%o e o 3/ el
_$0 i




344 Daily Instrumentation Operational Check Sheet
FEF - »
j/
Instrument: 2929 ~ (S RRa L Probe: /3~ < (56519
Cal Due: A-6-03 Cal Due: 2~€-c% “
Source ID: , Mean Source Mean +2 o Mean-2 o
7ha3e 34345] CountRate: /230 Value: | /304 Value: | 1136
Radiation Sigma Value: Mean +3 o Mean-3 o
Type: X “3 Value:| (36 Value:| /0299
Background Source Check Results
Date Time Count Gross BKGD Count Gross WN2o Wi3co LLD SAT/
Time (min) Counts CPM Time (min) Counls Value Value UNSAT
2-23%-063 | (BFe <D 1 Wi | 1224 e +~ ud R Rt
21-25"p2 | _obeo h X A [ 1223 < < 5 PN,
2-26~22 ) 0ba% 1 .t 19 % ./ - ~{ B
1221-92 | a0 9 i) (2e e - 5 g
A2g-e2 | oo /¢ L3 1211 e e 5 it
R o680 9 AF nas e -~ 5 e
Baciash abeqy Y G 1232 e ~ 5 S3-¢~
3-grol aLss” 1 | [P EYS o -~ o RO
3-b-0R | oGas” 13 AL (2132 v e 3 Loxf
3-1- 02 oG 1 14 16 & ./ ad o R
J-F-02 obts % 16 1241 S o el L
Yt~ bl s” & T (283 I A .. gt
A-|2-02 So i 3 ¢ HagG |28 ’ o ~ Eude Yoo
b-13 203 cblo 14 A Y 1234 v ~ 5 e
3-(f~02 Q615 v v 4 A )4 (333 e s P <ol
50 i '




LFE 165~ Daily Instrumentation Operational Check Sheet
Instrument: _292 4 N /|5 2202 Probe: _ 43~ 10~ T IsESTIG
Cal Due: R-&= 03 Cal Due: R2-6-03
Source ID: Mean Source Mean +2 o . Mean-2 o _
75 99 3935] CountRate:| R&E¥F Value: | J1%16-6 Value: | 2565, «
Radiation - Sigma Value: Mean+3a| Mean-3 o
Type: ;‘3 &1.3 Value: 8709 Value: 2504, |
Background Source Check Results
Date Time Count Gross BKGD Count Gross W/IN2c Wil3co LLD SAT/
Time (min) Counts CPM Time (min) Counts Value Value UNSAT
21302 | £4:50 e 3263 yef i 2b05° v v 23 SAT
@-14-22 | obg¥ S0 21394 1% { 266F - - o5 4ast
2-15~62 06061 70 A345° wi A l 2674 ~ ~ = R
2~ | ¢boo ) 23,7 Hb [ 266% el -~ 357 24t
A~j4-aB | o0b&od SO A 511 41 { 2526 ~ ~ 34 Zbv-
2-26-42 | o0 S0 AXEY g | 2% —~ ~ 35~ SA%
2-2(~0 1 c6o5” 50 2o 48 / 271 ~ ~ 35~ Lot
2:22-062 obsy ) Aol | A& ( 2514 ~ — 5” T




FFF .3 4 Daily Instrumentation Operational Check Sheet

Instrument: X429 i EP WPy Probe: 4 3-/o- | # 154 5714
Cal Due: A-£-03 Cal Due: R-€-03
Source ID: Mean Source e Mean +2 o Mean -2 ¢ .
ATh.23e 3937] Count Rate: jasy Value: | /348 Value: | /168
Radiation Sigma Value: Mean +3 o . Mean -3 o
Type: 28 “5 Value: 1343 Value: /123
Background Source Check Results
Date Time Count Gross BKGD Count Gross Wi2c W/N3co LLD SAT/
Time (min) Counts CPM Time (min) Counts Value Value UNSAT
2-13-c2 | cés0 50 3 e l 1215 v’ v 4 Sect
2-14~al |  obed 570 q D / 12455 + ~ 4.1 Foa~
2-15~02 s€on 3¢ q ks ! |20 - -~ ST 2T
2~15-62 | odea £ y's -1k 1 1187 e ~ 3” e
2-19-0R2 0boQ <0 A 5 l [A51 ~ -~ 6 e
2~ 20-62 ekfo | 5o b .12 } 1205~ — — =f gt
2-21~01 odos” £0 G Ll { [ASA -~ ~ +f it
1-23-¢2 ohou 50 1 1o I A2 e e e it




DETERMINATION OF SOURCE QC LIMITS

Instrument: 29249 ID: IS232a Date:___2-22-04
Detector: 43-190 ID:__ /56519 Operating Voltage: __ 750
20 Source-Count: Alpha 20 Source-Count: Beta
Source ID: 7h 230 3437 _ Source 10: _7¢ 99 343
Count |Gross Cis (x)| (x)«{X) (CONED)N Count | GrossCis(x) | )<F) | [(x)HX)F
1 SHET -35 E-Yot 1 L€ ) S
2 Shge ~1d 196 2 2614 =16 25&
3 e PG 26 4176 3 3 6ée 3¢ Goc
4 gL L 21 129 4 2413 43 1549
5 1346 - 26 £7¢ S 260§ ~22 4gy
6 (242" -~ % £ 6 27273 9% s¢q9
7 T S -4 o2 7 2527 -53 2w S
8 Wil ki =23 529 8 2816 -1d 196
9 g 56 3136 S Féio - 20 Hoc
10 132 - 4% 2304 10 2EZ0 foxte) Asec
1 Reg ¥ 144 1 2542 - X% 114Y
12 i L B e 2> <319 12 - AGi6 - - 14 196
13 219 ¢ =1 l 13 2562 - -1 -6% /R
14 1219 = -3 | 14 24627 - -3 Q
15 203 - 15" 2247 15 2595 =35 12325
16 1196 - 24 726 16 q¢g2 g2 27e4
i7 1367 47 ZAeq 17 AL Rt 5 291 E
18 1225 £ 25 18 J623 -1 49
18 151 ~¢3 2949 19 2657 21 129
20 ke -3 _to4 20 2635 -y 25
X = (220 G= F X = 26 3c o=l 4 |
2g= 54 o= /2& 2c= Yo 3g= 1357 1|
Mean x Sigma Chl-squarcia .
- le — |:'/Y.'E)- XZ_Z(H—‘")-
X = aT= - —
20 V -h n
Where
o = standard deviation Where’ o
¥ = mean count n = data for individual counts
x, = each individual measurement n = average of the twenty data paints
n = number of measurements
Alpha Values ; Beta Values
mean+2g= [3¢cy |mean-2a= /36 ! |mean+3c= 27645 mean-2c= Q50
mean+3g= 346 |mean-3c= /094 i |mean+2c= 1171¢ mean-3g= JH4G5
Xz 7l A X'= 4.5

Reviewed: @/

Date: _3-/{-0%

\



Daily Instrumentation Operational Check Sheet

, 13Y¥
Instrument: 2929 ¥ 115565 Probe: “f3~(8 121216
Cal Due: - 16~ &gl Cal Due: é-19~acd
Source 1D: — Mean Source Mean +2 ¢ Mean -2 o
T« 9q 1935 | CountRate:| 387 Value: | 3494 Value: | 31570
Radiation - Sigma Value: Mean+3 o -~ Mean-3 o
Type: P 6| Value: Ho55 Value:| 36%9
Background Source Check Results

Dals Time Count Gross BKGD Count Gross Wi2c WiH3a LLD SAT/
Time (min) Counts CPM Time (min) Counls Value Value UNSAT

J-2%-a3 131e s¢ 5073 91¢ | 3855 o < 2 s
1-28-52 sbey 4 A 11 4 31254 o o /2 Ry
2-26-062 a6od 3504 1o 31%3 < ~ AR A4
1-31-63 26.co LS &4 3954 o Z P g~
225 -0k aéoo J5Le N6 327 7 — o gt
2~t-od 0630 QAL &Y 3114 v ~ “2 <4y~
2-H~03 e 141 69 ek e - 42 o ot
d.5-02 atoas” {14 10 khdINE s s {2 R

3--0) Y §5373 1| 3935 e e & 2 PR
3-%-03 0600 Je(67 &4 31%4 v -~ g2 s
3-¥-02 0615 2439 i) 3%39 [ P o R o

3-1~22 sbt 5 g1l 64 1 371%3 = — . H2 sag
3.12-0 0610 U3 é‘_\ 1 3166 < vl 942 <ad
D03 AT 34 Y ¢4 3144 e < Y2 San

syf-o) | obtE v 5d4 To 4 3144 e v ef 2 ST

.,JA ‘ .
2




‘Daily Instrumentation Operational Check Sheet

.33
nstrument: 25129 sid [[556% Probe: <f3— (0 nidl (31216
Cal Due: G-lG~a2 Cal Due: E&=(9—02
Source ID: Mean Source Mean +2 o Mean-2 o
7% 234 _39ay] CountRate: 1411 Value; | 1485 Value:| 13371
Radiation Sigma Value: Mean +3 ¢ Mean-3 o
Type: X 31 Value: | /572 Value: | (3¢
Background Source Check Results
Date Time Count Gross BKGD Count Gross W20 Wi3a LLD SAT/

Time (min) Counts CPM Time (min) Cgunts Value Value UNSAT
2-233-02| 131a 50 P 7 l 1311 ~ ~ 3 Sfre
42501 ok oo 4 | A p 1399 e ~ 3 e
210G -0 pbod 3 | 1457 -~ —’ ~f g
2-21-03 aboo q L4 1451 e « £ St
2-2%-¢ ) oboo 1 A4 14258 t =~ — of 4t
2. ~01 &b00 q AF 1423 / < el <hx
3:4-a2 | ok 1 222 1394 7 - 5 %
Y-8 nbos” 1 14 (472 e ~ < Eait
3-6-02, PYRCLY 1 N [4ay | S o 5~ LT
3-1-05 0boo A A 13449 [ s 5~ <t T
3-%-0% | obls 1 14 1365 < - o St
3_(1~02 rs b NE! iHoq_ |2 __ - . o |zt
2,~12-0L ob o 9 Ay (401 e v £ Za
3-(3-02 ab 1o jo ) JHHG v “ 5 2o
31y~ 02 b\ 5 r (| 24 Y 1453 < “ P T

SIO } .




\

Daily Instrumentation Operational Check Sheet

39
gef 7
Instrument: 2924 il 115563 Probe: f3~]o-] ¥ /2 1216
Cal Due: C/ICi /c,Z Cal Due: «5//7/092
Source ID: Mean Source Mean+2 ¢ . Mean -2 ¢
72 93 3935 CountRate:| 371/ Value: |35 6 Value: | 35796
Radiation - Sigma Value: — Mean +3 o _ Mean-3 o -
Type: )2 S S Value:| 38§3.3 Value: | 35 39,5
Background Source Check Results
Date Time Count Gross BKGD Count Gross WiN2a Wi 3o ’Hiab' O SAT/
) Time (min) Counts CPM Time (min) Counls Value Value -H‘-‘B-Q— o UNSAT
2-3-¢2 |_cige 50 337)¢ 41 l 2% 15 ~~ AR T ZTA I
A~(d-od| abo 570 Rt 132 l 3646 — el 43 -1
Ais-e2 | _pdas 50 3576 ol | 26w ~ — 42 3
1-15-61 | otes 50 1582 o | 3631 -~ -~ H X s
2-15~02 YA £o 2514 1o { 3721 - — e =1
2:R6 ~03 | ~ble g0 3411 20 l 315% — < 2/ R b
2-21-832 olos” P 1ylh &9 / Sl ~ -~ 42 3




3508 Daily Instrumentation Operational Check Sheet
gFF
Instrument: 2929 ) 1S5S5E3 Probe: f3-]16~) il 127216
Cal Due: é//‘i/dﬂ'z Cal Due: 6-19- ok
Source ID: Mean Source Mean +2 o ] Mean -2 o
Th 230 3937 Count Rate: /467 Value: | /35762 Value: | /372
Radiation Sigma Value: Mean +3 o Mean -3 ¢
Type: X ’—/7 Value: /16469 Value: 1325
Background Source Check Results
Date Time Count Gross BKGD Count Gross W/2c WiH3co -Q;__BI;V" SAT!
Time (min) Counts CPM Time (min) Counts Value Value PR, UNSAT
A=13-e2 e &0 S50 13 .36 ( 494 e e I 5
Lo | kel 50 16 . ! 14 15" e e 5 $
2-15~¢2 slas” 370 1 .ol / 15 -~ — 5 S
2-15-82 | obvo 50 < R l /508" L — 5 S
A-14q-e2 oéco S50 13 T l /433 -~ ~ < s
2-2c-c | otio go 1 .2y | 4490 e ~ 5 s
A-21-e3 sbos” 58 X&) . oL [ 13%3 ~ = 3 s




DETERMINATION OF SOURCE QC LIMITS

Instrument: __ 2929 ID: /1556%  Dater_ -23-02
Detector: 43~/0 ID: __ /J221C Operating Voltage: _jo45
20 Sourcs-Count: Alpha 20 Source-Count: Beta
Source ID: Th23a 3937 Source ID: 72993935
Count |Gross Cts (x)| (x)-(X) ()X Count | GrossCts (x) | (x)-(X) | [(x)-(Z)F
1 | e=pfet ) 69 1 Ho445~ i3 29929
2 TryEyre]  ~ 6O 3éon 2 35Sl —19 36)
3 BT YR & 215 3 3409 37 [36
4 |rpaRd” | -2 £16 4 3900 A% 7284
5 lemnd4pq-- ¥ = 5 2R3I¥ =3 /154
6 - AR 13 jqy 6 2¥%7Q - =2 <
7 gy d 3 Géi 7 Aged ~ )| <)o [oT)
8 NP q odl 8 3904 34 o2
g [ =rfedk | -9 Y 9 3796 | -1k 5276
10 [eeygest | -bb 435h 10 1~ 3462 - Go Elac
1M1 =y - 34 1266 11 RSP Ye T 33 1099
12 | =~367 - 44 1934 12 w35 - -21 o]
13 Y K] q 13 iAo ] = A o
14 |43 A% 154 14 | BFLR] ~io o0
15 |83 41 1631 15 - 3%0d. | -C¥ KA
16 %o it K 5o | 16 3950 | -3 e and
117 43 27 7323 17 3910 - 3% Pkt
18 -J3%9 ~22 4 18 3235 ~37 /369
9 | -J4]9q g g 19 sl L 9 ¥
20 | - 4736 €5 4225~ 20 55 | =114 12996
= 141] - o= 31 X = 32AR c= £i
2c = 14 3o = )il 20 = [AZ 3o = 123
! Mean Sigma Chl-squarid .
' E=Z.r, e ’fo,-f)" X2=Z(n.—n)-
20 n-1) n
. Where
i ¢ = standard deviation Where. _
{' ¥ = mean count n = data for individual counts
x, = each individual measurement = gverage of the twenty data points
»n = number of measurements
Alpha Values { Beta Values |
mean+2c= [/4Y%4$ |mean-2¢= /337 ' |mean+3g=_ 4035 |mean-2¢9= 3750 !
mean+3c= /<22 |mean-3c= /300 | |mean+2c=_39a4q Imean-30= 36F9Q |
X= 18, & IS /5.3 '
Reviewed: I/@ Date: _5%-/Y-02



Daily Instrumentation Operational Check Sheet

EFE, 345
. ~ l "#"c 5-/ . - # P
Instrument: 23359 15356 Probe: <3 -/o& [3356&
Cal Due: §-6-04l ' Cal Due: ¥-£-0x
Source ID: /__ Mean Source Mean +2 o Mean -2 o
7c¢ G4q 3934 CountRate:| HG12 Value: | 5132 Value: | /%20
Radiation — Sigma Value: Mean +3 o ] Mean-3 ¢
Type: ;3 16 Value: | S4eo Value: ‘(744
Background Source Check Results
Date Time Count Gross BKGD Count Gross Wit2 o W/N3c LLD SAT/
Time (min) Counts CPM Time (min) Counts Value Value UNSAT

J-23 -0 143 ¢ < AL 364 ] H¥97 -~ ~ 700 <4 v
2-25-03 6&33” | 5 1535 a7 ! £¥32 -~ -~ G2l Lacr—
2-36 ~ 67 ahoy o (636 321 1 o S — - 957 O Y o
1 1-~e3 cbol £ 543|364 [ A¥3a v~ e 42 Lo
2-27-02 | 1655 — — — l 4911 e — — Sut—
22¢-a2 | oécs 5 158X 316 ( 413 e o 972 2o
y-1-149 aben 3 i1 1 283 ] HSe - ~ S5 <ot
3 \-02 | 11\S — — — [ Ul — — -
Yook | adad 5” 1517|303 ! “Hg39 < - q | <4t

3 -y-0)| [T/0 — — — [ SOEL — — — | S

I P YT 5 e 7
3-Ced |7 1695




Daily Instrumentation Operational Check Sheet

ger. 2N
Instrument _ A 350~ ( WCIS'SS'G Probe: __ ¥3~/04 #/335/& &
Cal Due: ¥-6-ax Cal Due: F-E-0R
Source ID: Mean Source Mean +2 o o Mean -2 o
Th23a_29377) CountRate: 264 Value:| ¥2&9 Value:| 734
Radiation Sigma Value: Mean +3 o Mean-3 o
Type: X 30 Value: | 95 9 Value: | 79
Background Source Check Results
Date Time Count Gross BKGD Count Gross Wi2c W/l3c LLD SAT/
Time (min) Counts CPM Time (min) Counts Value Value UNSAT
A-23-92 43 S 9 1. Y | 240 - - 7¢s 5.a%
2-a50d | a3 | & 1t 202 i 168 - ~ 2o Lage
226~ e o6o¥ 5 q L )| 14| v ~ ro Ly
2-91~ 8] ool | £~ 5 l [ 142 ,/ [ ¥ sad-
2-27-0& |_Jb 45 — - — / 75 A — e — Sat”
R Y YRy 5 [ <A { 249 s ~ 5 L4
1 -t~02 | abat 5 1 1o l 194 =~ - g e
A-\-01 | 1740 — — — \ 154 — — — LOat |
Yo | pé2d %~ 12 2= \ 251 et -~ (& _za?—
4 3-y.gx |_[2A4 — — — / 764 — — — Set.
T Ted—eEh i & ? 1=t 7 =
3 3 deon | 1434 5 7Y i




DETERMINATION OF SOURCE QC LIMITS

Instrument: 2350 -1 ID: __ 95354 Datel_ 2~23-92
1§00 B~
Detector: “o3- 16 ID: _ (33%6¢&  Operating Voltage: (33X,
20 Source-Count: Alpha 20 Source-Count: Beta
Source ID: 7A23a 3937 Source ID: 72 92 3235
Count |Gross Cts(x)| (x)-(X) () %) Count | GrossCts (x) | (x)<(X) | [(x)-(X)
1 199 A5 qan 1 4902 | =74 4900
2 | g 4 16 2 Fsag | 3 (156
3 16E4-- -3 9 3 - S033 " - &1 3221
4 e Y -232 434 4 4952 . /0 [oa
S 119 - la {00 S Hgof . -1 Saf{
6 94 2S5~ 425 6 ' Seés - 93 §649
7 119 - {q Lo 7 4995+ 273 529
8 12E-. -4 Alay 8 ~H95of | -i% 324
9 A8 [9 261 8 Rk 2 i X Ral -6 3721
10 | eq59--v- L (24 10 cogtegee | (¥R 3539
11 Ry & P S -5 3249 1 C 43T -190 [2éc0
12 - Spg - 31 .1 12 |- #9985 -%X3 €124
13 " 21 ~49 234 13 |- dgdgn| 24 <76
14 181 - - 1d 144 14 49 66> -6 3&
15 " Qs & 416 15 G 34 -3 144y
16 03 34 ex 16 4G66 -6 356
7 192 A3 529 17 /949G~ =43 (249
18 447 -2 o 18 S0944- ZZ RNkt
19 VE? 13 149 19 4961 =11 /2]
20 | 46 353 AFaS 20 Soiq 7 2209
X = 169 c= 30 x = 44712 o= 16
26 = éo 3g = qa 20 = 52 3o=|  g22¢%
E Mezn ] Sigma Chx-square.a_d .
:_an I o= :{XI'E): XZ:Z(n_n)-
! 720 ! \J (n-1) n
, Where.
i ¢ = standard deviation Where. o
i ¥ = mean count n = data for individual counts
“x = eachindividual measurement n = average of the twenty data points
«n = number of measurements
Alpha Values | Beta Values {
mean+2a= K29 mean-2c=_ 139 | |mean+3c= S2c0 mean-2c= <§$2« |
mean+3a= %.59 mean-3g= 79 | [mean+2c= S572¢ mean-3a= 294 |
Xz 22 P XE=_z22.3 ’
Reviewed: m Date: _3-/¥-02%

/




KFF o8 Daily Instrumentation Operational Check Sheet
s 43~-%9
Instrument: 2360 748 <6 Probe: ;w-ﬁéf-—vfe— )53 |
~13-ay
Cal Due: 7-ra—adl Cal Due: =10~ 3R .
Source 1D: Mean Source Mean +2 o . Mean-2 o
7. 49 3935 | Count Rate: 199 & value:| e Value:| /&9
Radiation — Sigma Value: Mean +3 o Mean-3 o ]
ype: | B 3 Value: | RA157 Value: | (539
Background Source Check Resulls
Date Time Count Gross BKGD Count Gross Wi20o Wi3o LLD SAT/
Time (min) Counts CPM Time (min) Counts Value Value UNSAT
2-35-0Q| 0bil 5 126% 254 ! 1462 s ~ o S4e
2-25-ca| (1¢€% — ~ — l 203 — — - Sofs
Frabeed | 0626 5 133 227 1 20%d o ~ 2% <4
2-26-p2 | 1655 — — — ] 1 932 — — — St
2-24-02| ab35 5~ HoX EE l L6535 el - 24 Gt
2-27-02) |7/5 -~ — — J 20 30 — — " e
1-%p- 03| abde 5 4 204 | 2034 et <. 29 §
2-78-32 | _|70D — — —~ ! a4y v i — | Sak
2.1 ~07 0édo s A5 214 l (aad e ~ 5 [N o
3.(-o2l {100 | — — — { 1926 — — — at”
¥ =n oby 5 |28 28 i 2066 ~ ~ FoL < 4L~ .
3-4ua ahib 5 1224 246 { Ra¥3 P P2 At | @y 3ga
s .2k S B =% 974 —s———— sk I~ — T~ ]
2% (96 ¢/ -




CFF . 1575 Daily Instrumentation Operational Check Sheet
e #3-9%
Instrument: L2380 1457489 Probe: ?)3‘-;43—-#0— /4539
2+42>-p
Cal Due: 7~1a~-0 A Cal Due: 7~10~-AR
Source ID: Mean Source Mean +2 o Mean -2 & )
Tha3a 293 Count Rate: & 971 Value: 740 Value: €L¥
Radiation Sigma Value: Mean +3 o Mean 3o
Type: O AT value: | 76% Value: &o00
Background Source Check Resuits
Date Time Count Gross BKGD Count Gross Wil2a Wih3o LLD SAT!
Time (min) Counts CPM Time (min) Counts Value Value UNSAT
2-35-621 o6 3 q 1. & ! 134 < -~ /o La 0
3025 -e R | 1ato - — — ( 63b - - il Sa{_
2-2b-02 | obtié 35 [ 2. | 652 el .~ /) D
1-2G-04 || 700 — — — / 707 — — — | Seq~
2110l |__ab633 5 Lo 2 l €31 «/ v Lo o
2.27-02 | /225 | — — — [ Ll | — — — | SaF
Aa¢-ea |__obh £ 1 1o ( L el ‘/ 9 £4-9—
2-7%-p2.| 170D | — — — [ (7S v i — | St
3.1-ax | cé3¢ Cl ! 3.4 t s o < /2. Z40~
2-l-02 1 110 - — - | (259 — — — st
Y-degr | abtd 5 24 . 1 b L / 1+ <3y
502 | st 6 < 5 l | 632 | L P % St
3-4v 52 0é3 4 %/‘ |




DETERMINATION OF SOURCE QC LIMITS

Instrument: ___ 2344 ID; 74469  Datei___AZ-22~3K
Detector: 43-¥9 ID: /45 3451 Operating Voltage: _ € 75~
20 Source-Count: Alpha 20 Source-Count: Beta
Source iD: 7 h 236 34937 Source ID: 7e 9 3935~
Count | Gross Cts (x) (x)-(X) [~ x )]2 Count Gross Cts (x) (x)~<{X) ((x)-(X )]2
1 bS5 - 29 g { 1 x-S ha 1A LS
2 2173 29 Z4| 2 "[A3a ~6% | <624
3 683 =1 l 3 1as52 -4¢ 2118
4 X =16 256 4 Roe? 5 25
5 63% -db 26 5 (A% s ~13 /469
6 651 -2 229 6 _ReAS5” bef) 229
7 - 694 {6 fox0) 7 1831 ~67 s £ A
8 496 12 144 8 /1973 o Y £15”
8 o0& 24 44 9 o9 95 o215~ |
10 =270 & 22 - 10 q8s- -1 -~ 169
1 657 =27 129 11 p £ Yot I 13 5329
12 -2 39 1521 12 1~ oo.l q 1 &
13 37 ~41 2204 13 1479 —19 361
14 68% 4 16 14 - 192¥ 18 «Geq *
15 115 31 Q6| 15 29173 14 235"
16 6353 -3 L g6l 16 (&2 -3¢ f32496
17 695 1< 196 17 ot /4 196
18 670 -4 (96 18 [95% = {0 (00
19 125 39 1521 19 2132 13 /7454
20 09 25 625 20 T23 -12 el
T =] 499 o= 2% T = 9% o= 53
20 = Sé g = ey 2¢ = /e é o=l /59
Mean i Sigma Chl-square_d )
2= yo [Pl o Xin-m’
! T in-1) n
; Where.
. ¢ = standard deviation Where )
T = mean count n = data for individual counts
x, = each individual measurement n = average of the twenty data paints
‘n = number of measurements
Alpha Values | Beta Values |
mean+2c= 140 mean 2c= &A¥ | |mean+3c= Rix7 |mean-2¢c= [FIX |
mean+3c= 76% |mean-3c= £oe | |mean+20= Qie4 |mean-3oc= [¥39
X= .7 1 [X=_ A6, 4 '

Date 4 /4-07%

Reviewed @\7/



Daily Instrumentation

Operational Check Sheet

E,’.‘F’ L O
. ) . - o
Instrument: __ J A4~/ /AL HES Probe: 4359 /693230
Cal Due: F-€-c Cal Due: -6 - 02
Source 1D: Mean Source Mean +2 ¢ Mean -2 o
7< g9 3435] Count Rate: /¥62 Value: 195 & Value: | /766
Radiation _ Sigma Value: Mean +3 ¢ Mean -3 &
Type: A i 95 Value: | 57006 Value:| /7/§
Background Source Check Results
Date Time Count Gross BKGD Count Grass Wil2 o W/l 3a LLD SAT!
Time (min) Counts CPM Time (min) Counts Value Value UNSAT
3-7-¢2 | 1210 — - — | (834 - — — ST
Y403 | a3 5 135€ |2 | _|exi o ~ &7 e
3~ | et 5 1337 | 217 [ 196% - ~ ¥ 1 et
’;-./'0-'1 1 "~ - - l 994 ~— — - T
3-12+ 02 | &1 q 13506 a0 [ 1o e S 2 <ot
S PP | L7200 — - = \ )95 -— __ -_ Se
3-13-c) | aéld 57 1529 2¢¢ ( __1%€9 v el P 4~
-1 e | o5é€34 5 1365~ 213 { 1926 S -~ 1 s




o 159 Daily Instrumentation Operational Check Sheet
o ,.‘ - -

Instrument: 2221 ad /29483 Probe: ¢/3-8Y Ll /EG A3 O
Cal Due: V-6-02 Cal Due’ SF-8-a2
Source |D: Mean Source Mean +2 o Mean-2 o .
7hi3a 3637| CountRate | 705 Value: | 7571 Value: 639
Radiation Sigma Value: Mean +3 o ) Mean -3 ¢ .
Type: X 23 B Value: | 174 Value: 636
Background Source Check Results
Date Time Count Gross BKGD Count Gross Wi2ao WIN3a LLD SAT/
Time (min) Counts CPM Time (min) Cotnls Value Value UNSAT
3-7.¢2 | 1723 — — — [ L 372 — - — Sak
T-g-61 | abad < A . l 64 o ~ ¢ Y
3-1vud | ot3d P _i2 2:H t LY ~ = i1 <
=062 |y o/¢s — ‘ — | L¢s — — - = 7
S-tl-t) | 661 s | s { 61 6 v e 1 <q.J-
3=2CA |22¢ 0 — o — \ A — — — >4 f
3-13-02 | aéld kot al LY [ L85 v o 7 ET
3 (Yee) | 064 & y 1 [t 703 s / 9 140
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Daily Instrumentation Operational Check Sheet

£FF .04
VL | = 9 < o

Instrument: 2224 - 129463 Probe: +£3~¥9 /64230
Cal Due: S’/ 6/ ol Cal Due: sz 5// o

Source I1D: B Mean Source ‘ Mean +2 « Mean -2 o

Je 99 3934] CountRate: /624 value:| /4572 Value:| /766.%
Radiation -~ Sigma Value: Mean +3 o Mean -3 ¢
Type: ?3 47. 6 Value: | Zood. & Value: | 1719.d
Background Source Check Results
Date Time Count Gross BKGD Count Gross WiN2ao WH3o LLD SAT/
Time (min) Counts CPM Time (min) Counts Value Value UNSAT

1-14-02 |  0éRe 5 1390 | . 21% l ) ¥R | o — - | 1
J-15-01 | ci1E 5 (323 | ALS” : 1546 e v 5 & e
byoasea | 7210 - —_ — I /916 e v —_ S
A-1%-e3 | 0bis” 5~ i350 270 ( L& 50 Pt e ¥ Fee
1-\&-ox | 17\0 - = - \ 1868 dl - — S
d-14=c2 | _otiHd < 1241 244 L %13 R - ¥ -4t
2-11-¢2 | sére 57 /565 313 | 1937 < / 2e &Y
1 25 -0 | obad 4 1546 269 1741 [y e o) A
2-16 01 o6 24 5 133 265 1512 — = %6 S
Lzl | S€3) 5 idos/ | 2w2 <00 / — =5 g
A 2p-od | oen3 e (303 | 26D (g6 - ~ 75" i
3~1-21 | G2 5. (208 | 257 nad_ | | .= e B 2 s 4
3M~a1 Shid o { A 211 ! 93’1 o <~ |22 S5t
34~aa | odi Y P [Bes” | 261 [ [7%7% o P N 0 <t
3-&-o2 sé3o 5 135 A& { lG4 ¢ - - 51 St
3-1v02 | eérd 5 1367 |__d17% | I - 21 ot




4

Daily Instrumentation Operational Check Sheet

LEFE - J57
instrument 22 14 -1 20463 Probe: 43-%9 169230
Cal Due ¥/ /o Cal Due: /¢/oR
Source ID: Mean Source Mean+2a| _ _ Mean -2 o iq. of
Th23e 343 CountRate: | 7¢5~ value: | 780+ 6 Value: | 69 9+
Radiation Sigma Value: e Mean +3 o . Mean-3 o .
Type: e _ A& Value: | 773 - i Value: | 636 . 6
Background Source Check Resulls
Dale Time Count © Gross BKGD Count Gross W/N2a Wil3a LLD SAT/
Time (min) Counts CPM Time (min) Counts Value Value UNSAT
2-tq-o) |_sbic A7 15 43| 3k [ 101 [Tl e [ 5
11502 |  of15 5 & - ! g4 e -~ b b
2-15°C A 1725 - — - / 727 v v - S
2-1%-02 b5 ol q L¥ { €62 o ~ 2 P
A1B-c> 170S - — — ! ) il hatl — St
2apq-c2 08¢ . 3 . £ l £E°T i -~ 1 A
A-RA2-CY ce 1L 5 € 3.2 ! 06 ~ o 1 Loy
A-Ag-a]  ekeq Ex 3 -6 [T Y 5 S —~ | Sor-
2-2ls 21 | oend & L .1 ! .24 o e Nt e
1.- 0% 0631 3 % Lo b l 20\ e ~ q <t
1-%r~p2| ©=2D 5 va LG ( £27 v - 9 e
3oy- e | eedd 5 € | f, 2 ool 6qe | ol | L | F | se¥
vhoe1 | _abid | £ 2 4,2 \_ | 482 / / 13 ey
g en LN B . g Lb L. | 642 ol Pty R TS,
F-liv oé Iay 5 11 3. 1 Gy |~ -~ R4 ze ¥
y-a-ex | ceéed | FT 1 Lo _. I 671 o 7 G S




DETERMINATION OF SOURCE QC LIMITS

Instrument; __ 2224/ -/ ID: _ /294€ 3  Date_ 2-12=c2
Detector: ___ ¢33 - %9 ID: /69230 Operating Voltage: _Fd ¢
20 Source-Count: Alpha 20 Source-Count: Beta
Source ID° 74 232 3937 Source ID' 7= 99 3935~
Count | Gross Cts (x) (x)-(X) (x)-( %) Count [ Gross Cts(x)) | (x)~(¥) ((x)-( TP
1 Ji14 4 1 1 1749 -13 &4
2 3T 3R 1024 2 192¢ g | 3364
3. IR s ol 3 146 o o)
4 - 684 ~-21 /1 4 %69 ] 49
5 1173 /2 144 5 193} &Y 4761
6 105~ o o) 6 ATh (e 15 324
7 25 2o Zeo 7 IXis% s b 4 193&
8 | 4737 ) B whad 8 1434 17 5329
S 129 2 516 9 1914 TA 27e4
10| - 724" 19 36 10 gy -~ | =i1 1 289
1 736 ¢ 31 qéi 11 1954 qa: 8464
12| - fyx- | =17 299 12| - -j5¥65 - 2 q
13 650 - - 35 1a 23 13 1212 -50 DSoe
14 723 1¥ 324 14 13’5:5’ ~ 1 &9
15 LS5 ~ 2 dne 15 1239 ~43 SRY
16 A 7 9 16 1Xi9 —4Y3 499
17 &F7 - - 1% 324 17 {929 ~33 | /99
18 113 g ¥4 18 1 tYe) - 63 3F34A
19 1ai -~ 16 19 i¥496 ~ 16 A5E
20 £91 - 24 376 20 i192 - 70 49ee
=l Jos o= _24.3 e 862 o=l  H47.¢
26 = 45,6 3o = ey, 4 20 = 45, 2 o=l 7192.%
Mean ‘ Sigma Chl-square;d .
% oo [SxE) w2 =2 tn=n)
20 ' V ‘n-1 n
Where
c = standard deviation Where ]
¥ = mean count n = data for individual counts
x. = each individual measurement n = average of the twenty data paints
n = number of measurements
Alpha Values ; Beta Values
mean+2c= 73¢. & |mean-2c= £549.4 | mean+3c= JgoY.§ Imean-2c= )76, K
mean+3c= 713.4 |mean-3c= §36.4 | |mean+2g= 1957.3 mean-3c= 1{9.7
X= /3.9 CXI= A3
Reviewed:_ Mi@/ Date. __ 3-/4-02-




Daily Instrumentation Operational Check Sheet

E{F . 13
Instrument A3-60 /6% & §o Probe. </3-%4 NESHef
Cal Due’ I-q4-c Cal Due: F-E-a2
Source ID: Mean Source Mean +2 o Mean-2 o
72 44 3435-| CountRate A44T Value A5 335 Value: | 3579
Radiation )3 - Sigma Value- Mean +3 o Mean -3 ¢
Type:| L ‘/‘/ o Value: | 2579 Value: | 23i5°
Background Source Check Results
Date Time Count Gross BKGD Count Gross WIi2o Wi3a LLD SAT/
Time (min) Counts CPM Time (min) Counts Value Value UNSAT
3-0r | ably 5 (331 261 i A51¥F v i P4 Zoer
3-7:02 | [7 1S — | = — [ 2429 — — — | acfF
%.4-01 | _obze 5 1354 212 ! asodf ~ -~ g1 <Er
-¥YwvA | /Y2S | — — — t D524 | — —~ - =74
- (1—~a | _obde <~ (314 216 L | 252¢ ~ ~~ %1 24 of
1-tr-el | o063 s~ 1354 A\ ( | AYg2 e ~ *1 St
v-o2¢a | _[2¢6 — — - | 2HSR — — — Sz &
2-3-c2 | _oky2 ol 1317 A5 [ A499 o e ¥ 1 >
tiueea | oe2z | s | b | | _|2aed | e B S0 SN




Daily Instrumentation Operational Check Sheet

gre. 164
Instrument L3360 i /GHEFO Probe:  <+(3-59 il 11537 S4Y
Cal Due- 7-9-0o Cal Due- ¥~-&-0oJ
Source ID: Mean Source Mean +2 o Mean -2 o
7h23s 3437] CountRate'| 73] Value: | 789 Value:| 613
Radiation Sigma Value: Mean +3 o Mean -3 ¢
Type: = 29 Value: 1§ ' Value: | 6 d<
i Background o Scﬁj?ce Check Results
Date Time Count Gross BKGD Count Gross WiH2a Wi 3o LLD SAT/
Time (min) Counts CPM Time (min) Counts Value Value UNSAT
3-1-91 | 0612 5 T 1.2 I (EX v i /o Spor—
3.7-¢a| 718 — — — [ L9953 —_ — — Sk
%01 | esde 5 1 1.4 [ 70 4 o / 4 ey
36| [42S _— ” — i\ 26 0O - - - Ja S
3-1~061|  obde 5~ 1 Lo I 1373 / = q o
S2c2 |  oblo 5 q K's L 125 | e 19 L=
3 A | o0 — — — \, 24 — — — e
o nepd | otd), 5 14 3.2 ) 114 v N 72 v
14 -ul % O 72 2 [ _ 6953 o ~ 10 bt




cef 12 Daily Instrumentation Operational Check Sheet
Instrument: _2g-2-G— 1 /84 650 Probe: _ /3-89 1 ss7do
Cal Due. 7-9-cod Cal Due: F-86-0R
Source ID: Mean Source Mean+2 o Mean-2 ¢
7¢ 4q_3q35] CountRate: AHST Value: | 2535 Value: | 2359
Radiation - Sigma Value: Mean +3 o Mean-3 o -
Type: P 4 Value: | A5 79 Value: | #4315
o - Backvgh;dund o ) S Source Check o Results
Date Time Count Gross BKGD Count Gross W20 W/3a LLD SAT/
Time (min) Counls CPM Time (min) Counls Value Value UNSAT
A-lqeed | Y44 5 4o I I 2443 v v 9 s4c
2-2c-cd | e61£ Pl ESCE 254 i 24 5+ - — x5~ Lt
1oz |  cbis” 3~ [3e5 264 1 2465° - - ¥ 7 ia
2-23-c2 | olag 5 iHo3 21 t 2432 v ~ 74 LpA-
2Dl | pred - - — | 28 I3 v v ~ P
1-25-42 |__oé&c< < [qes” | 2% #£ 244574 s - >3 s
A~2b- e | 2h3e 5 1441 165 ( 2471 / s %9 <ad
Q-24-0A | Se A5 — —_— | | 2474 — — — Sl
12271v 3 | ae21 & [4,1L A2, t 517 o / i Sk
A% 02 | o3 5 (3 | 2132 ! Z43¢ o el ¥ 2T,
22U | 1700 | — s | ~— \ 24 &lo v -/ — | S5
LA o6 2\ ES (S | 213 LA S T 1V et NP M. ot | e
3 a X st o 5 (76 245" ! 2447 P < Q¢ e
- 5-03 &1 [ER D D5 e Y TN PN S N b S MY = S Gt
BB 0 | 111 — — — || S0 — — —
3-4- &1 | &1 5 1315 115 t 2398 s |7 ¥ Gacr




o/ Daily Instrumentation Operational Check Sheet
£ 1E
fF
Instrument: 4 3-6d A , Probe: _</3 - 5% qt//?.j"ﬁﬂ/
Cal Due: 7=~ 02 Cal Due: Y~ e 02
Source ID: Mean Source Mean +2 o Mean -2 ¢
7% 23 3937 CountRate:[ 73] Value: | 7%°9 Value:| €73
Radiation Sigma Value: Mean +3 o Mean -3 o
Type: X A9 _ Value: | _¥I¥ Value:| 6 44
Background Source Check Results
Date Time Count Gross BKGD Count Gross Wi2o Wi 3o LLD SAT/
Time (min) Counts CPM Time (min) Counts Value Value UNSAT
2-14-22 1ids” =5 3 .6 ! 11 ~ ~ T T
2= AR 3 1 | al ! 101 ~ -~ 9 S4-
2-2(~83 b 1S s~ 4 f.2 ( Jcé i - o =
2-22-e | cées 3z 20 < ! ta¢ e - 13 et
22 2 /200 — — ~ | 70 C — P - e 7
A-25-c1 | obol = 4 ! 1 1% -~ v ¥ L4t
2-%k-e o6 2 5 g LG { 03 & < 9 L=
A-AS R | [ 4P — — — | -9 —_— — — <uts
[2-27- 0 | 0621 5 14 PR ! e ~ - ' P
L-aw.s1| ac3a & i3 2.6 ! 11¢ J 4 11 s,
|9 2%-c2| 700 | — : - ! R v z - Seed
To-01 | o620 s Ie 2, | 134 S P /o <A
34~ aée 5 [of A \ o Aye Ve e 11 L4
-3 ~¢c} Q612 A & 3.2 | . 1A -~ —~ 12 L
d-K-0Q | MY — | = — L | 684 |  — — — | e
J-b-cd | 0€l] 55 1\ 2.2 / 110 / v /e e




Instrument:

Detector:

DETERMINATION OF SOURCE QC LIMITS

23-€c

ID: /6%

Date: 2-1¢-<1

Y3~ ¥9

D: _M/¥SYL

Operating Voltage: _ 4 g0

20 Source-Count: Alpha

20 Source-Count: Beta

Source ID. 74 230 3931 Source ID° 7< 393935~
Count |Gross Cts (x) (x)~(X) ()X NN Count | GrossCis (x) | (x)-{X) [(x)-( X )F
1 146 -. 1.5 125 1 A41& -31 a6
2 e 2 N Kissanl SRR k) leo 2 507 éo J&eo
3 et -5¢ 15¢c 3 246 34 <A
4 247 - -4 16 4 Q424 -23 939
) MK - | 2304 S 24<1 34 lisé6
6 116 -3 257 6 2494 49 240
7 ald - ~ 17 I¥9 7 25Q2 £y 3elds
8 ERS” s [ Ak 8 2440 =1 49
s eI " -5 2% g 2462 15 225
10 723 -3 ) 10 2435 =12 /94
1 164 23 [e®q 11 2447 @) @]
12| ~943 | 33 T 12| - J4¢n 13 i 6G
13 199 rbd a4 13 2404 ~43 jg49
14 T8 ~3i 9éi 14 2374 ~13 Sisd
15| - 944 14 194 15 24 3& -1 121
16 154 A 526 16 24 Z| 3 J1S€
171 - 749 [ 224 17 2465 is 32+
18 | -7 -4 196 18 2494 g3 27eY
19 17¢ 39 /52l 19 2393 -5 ¢35
20 ‘122 ~ /6 20 234F - 49 qxei
¥ 13 o=l J9 T 2447 as] 44
2 =| s o= $1 26 = Sy 3¢ = [32 -
Mean Sigma Chl-square_d .
2 o [SxeES w2z (n=n)’
T V m-ls p
Where
G = standard deviation Where _
T = mean count 1= data for individual counts
x, = each individual measurement n = average of the twenty data points
n = number of measurements
Alpha Values Beta Values
mean+2c= 1§04 mean-2c=_ €773 mean+3a= 1579 |mean-2¢c= 2359
mean+3c= Y¥IY mean-30= b4 mean +2a = 15.45 |mean-3c= {315
X=_ 13 X = 5
Reviewed /@f Date. 3-/{-0



£ FF L 084 Daily Instrumentation Operational Check Sheet

Instrument: __ 23¢ 0 # s Bot Probe. 4#3-8¢ T 2 o § 3R
Cal Due £ -/5-0R CalDue:  @-S-0Xx
Source ID: Mean Source Mean +2 o Mean -2 ¢
7. 99 _34925| CountRate:| 2,0 Value: | /2 Value: | 20 3 |
Radiation Sigma Value: Mean +3 o Mean -3 o
Type: B 24 Value: | 2206 Value: | ) 49¢,
Background Source Check Results
Date Time Count Gross BKGD Count Gross WiN2qo Wil3a LLD SAT/
Time (min) Counts CPM Time (min) Counts Value Value UNSAT
R-72-0A 200 - — _ ! _£Q3_8 —_ —_ i - §1
3132 séio =5~ 145¢ 297 [ 2051 pd N a1 Sge
34%-0X | )V 20 _ - — ( Re?3 ol v — </)2€:
J-id~e | 0ble Y [+(5°1 240 [ 209y Pl / % q et




“F o753 . . .
£F P33 Daily Instrumentation Operational Check Sheet
Instrument: __ 234 QO 56 32/ Probe. 4#32-89 144832
Cal Due: € -15-0RF CalDue: € -$S -0
Source ID- Mean Source Mean +2 a Mean -2 ¢
T4 220 3732| CountRate: 495 Value: | 29s-=< Value:| ¢ $7
Radiation Sigma Value Mean+3 o Mean -3 ¢
Type: e 25 Value: | 2g 2 Value: | o ¢®
Background Source Check Results
Date Time Count Gross BKGD Count Gross Wi2o WI/3ao LLD SAT/
Time (min) Counts CPM Time (min) Counts Value Value UNSAT
3-r2mop | w0 | — - _|.= L | GsR |« | o | — et
113- 62 |_obro s 5 | I 69Y e e ¥ s
3-130> /1?30 < - — | Z25 e ~ - sk
3-(4-02 «é do £ 1 .2 { 130 e el 5 SAT




Daily Instrumentation Operational Check Sheet

53
gFF !
=z .. » w7
Instrument A3 60 /(5637 | Probe: 4/3~ < /6/F 32
Cal Due: ¥- S0 Cal Due: ¥-s<o02
Source ID; Mean Source Mean +2 o Mean -2 ¢
7% 23, 3937 | Count Rate. 695" Value: | 753 Value: €37
Radialion Sigma Value: i Mean +3 ¢ Mean -3 ¢
Type: X 29 Value: V&2 Value: | Co%
Background Source Check Results
Date Time Count Gross BKGD Count Gross Wih2a WiN3ao LLD SATI -
Time (min) Counts cPM Time (min) Counts Value Value UNSAT
2x26cal_o93a | sV o | v |4 | e | S5 <t
22102 | L2 s e o Ly [ 0¥ ~ ~ s ~
azv-a2| seze 5 29 A [ |5 e < P e
3-1-0x | obde 4 -l 1.4 [ A - — 5 g
-\-02 | _IpD — — — [ (3% — — — pate -
A-H-02 sho% 3 1< 2% { 1104- / v -
501 ebie 57 15 D) ( 131 < - L2 52—
3-5- 062 | 1700 — — — \ 339 — — — .
3-4-c2 o0& .5 5 o .6 [ AT W - s 72 Vot
- -0 3o — — — | (A0 — — — ol
3-1-61 | nébla A It 2, | qra% v v [ o
2702 | 1705 — — — / L7275 — — — Sait-
3-F-062 OC T 5 S ) l 6‘3’27_ e o el
380 | oo | — ptl = Vol wds | — —~ ~  |svaé&
5-tlse) abe 5~ [ R | 130 S e [ o
2-12-0) | osé&n 5 3 l ( _ (39 v i S




Daily Instrumentation Operational Check Sheet

. FE 8%
Instrument: 238 * [5€ 31 Probe: __¢/3~ %% 71qf/d‘{ ¥32
Cal Due: - ¥-15-2R Cal Due: F-F oL
Source |D: Mean Source Mean +2 o Mean -2 o
T qq 3g3s~ | Count Rate Alo] Value: | 21711 Value: | 2¢31
Radiation — Sigma Value. — Mean +3 o Mean -3 o
Type: ;'3 35 Value:| &A06 Value: 1996
Background Source Check Results
Date Time Count Gross BKGD Count Gross W/2go W/N3o LLD SAT/
Time (min) Counts CcPM Time (min) Counts Value Value UNSAT
2-28-02 | _843a 3 42 | 396 [ | _Aise -~ . — qd S
2 31~o2 | cbas < {490 Adag I X v ~ “( At
x-2%-02 | o0& 5 (42t | Axs { 2052 e ~ 4 G
3_1-vl céRo 5 i1y 294 L | 211¢ e s £9 L
2H4-c odey 5 (5% | R4 \ 2e5 Wi L G o
35407 o0& 1o P 1431 1457 I Aoyy Z e 40 <43t
[ )-8 -00 {100 — — — l 2112 — — — ¥
2.¢e) | obix 5" e |yl ( dos:( i e 7] S
Rt 31730 — - — st | — — — van X2
3102 Qéio 5 1444 140 { Qa1 v v &% o
37.c2 |_17200 — — — | _Aesl |__— — — SaY—
3-%-02 | o6y 5 (457 |90 [ 2a38 s < 2 <2 r
35-09 | 1500 — — — i 2035 — - — | waf
9-n-cd o3 s 1413 Jag | Aee S N 9o L
3-i2- 02 vk 5 %4 24N l 207 ) < v 90 sad




DETERMINATION OF SOURCE QC LIMITS

(

Instrument: __2 3¢ a ID: /548311 Date:_ £ -2 -ad
Detector: __ ¥/ 3-%9 ID: /£4953R Operating Voltage: _X 2.9~
20 Source-Count: Alpha 20 Source-Count: Beta
Scurce ID'ThA3e 3937 Source ID J< G4 3435
Count | Gross Cts (x) ()~ X) [x)-( ) Count | Gross Cts (%) | {x)-(X) | [(x){X)F
1 119 24 576 ! 214 lc lo¢ |
2 T43 - 45 230ed 2 20%Y - A%q 3
3 &43 -5 274 3 25 -4 193¢
K A EX o 4 Ac1& - 25 edS”
5 713 /5 324 5 2 N6 15 225
6 51 - 34 6 2101 o o
7 J¢9 /4 /1986 7 Ae 53 -5 A3
8 | 743 277 7294 8 el =33 /859
S 221 2é& ¢26 9 215 17 59 !
10 692 -3 G 10 126 a5 6235
11 612 -23 5249 11 -1k L Sedl
12 Jeé 11 121 12 A1) 4 1 19é
13 632 45 S 225 13 A3% 21 13€9
14 224 29 </ 14 s 29 AF 154
15 &t -22 H4S— 15 AC1Y -23 A
16 652 ~43 1579 16 A¢¥9q i 8 L 144
iT £39 “ /6 17 2144 43 ! Jffj’-j-
18 e -1 “9 18 AcE 217 1369
P19 £§2 ~13 /69 19 RedH - 5929
L 20 Zao s 245 20 153 52 | ey
=l (95 G 29 = 2iey | o=l 34 ;
| 25 =i Sy 3o = &7 25 = T | 3o = (e ;
Mezn Sigma Chi-square_c’ |
:-Z";I = :ufn':‘:’ X2=Z(n—n)- H
T N e n !
‘Where |
5 = stancard deviation Where. T :
¥ = mean count I:I_ = data for inaividual counts !
x, = eachindividual measurement n = average of the twenty data points !
n_= number of measurements
i Aipha Values Beta Values
mean*2a=_ -153 mean-2w= 637 mean +3o= JAdJdeé |mean-2c= Je3y
mean+3ag= 7¢¥2 mean-3o0= (¢ % mean+2c= 1{1] mean-3c= J4q &
X“= 274 X= |1 .
Reviewed @ Date: Z-/{/-0%




