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1.0 Background

1.1 Reason for Decommissioning

Molycorp, Inc. closed their York Pennsylvania facility in March 1993. The manufacturing
of lanthanide chemicals was transferred to other Molycorp : cations within the United
States. The facility is licensed by the United States Nuclear Regulatory Commission
(NRC) under Source Materials License SMB 1408. After operations ceased, the license
was amended to possession and storage only.

With no future manufacturing operations planned for Molycorp’s York facility, a site
decommissioning plan was submitted (August 1995). The decommissioning objectives of
the plan focused primarily on excavating soils and subsequent disposal of soils. An
addendum to the existing decommissioning plan will be submitted with this report to the
NRC (Addendum 1) that describes the procedures for decontamination and surveying of
equipment and structures. The primary focus of Addendum 1 is the decontamination and
subsequent demolition of ali buildings (except Building 9-Office and Laboratory and
Building 15-Storage Warehouse).

This report is written for all buildings at the York, Pennsyivania facility, using the
requirements of Addendum 1 to the Site Decommissioning Plan for Molycorp, Inc. York,
Pennsylvania Facility. As this report is written to encompass all buildings at the York
Facility, the main text, Chapiers | through 7, have been broadly written and include
generic decommissioning information for each building. However, Chapter 2 provides
more specific information on the decontamination techniques used in each building.
Decontamination and decommissioning (D&D) information will be included as report
appendices and will be submitted to the NRC as each building is completed.

1.2 Management Approach

IT Corporation (IT) conducted this work with a staff of qualified management and heaith
physics personnel. The Project Manager was John Stokowski whose responsibility it was
to: direct all D&D activities at the facility; interface with the client and keep them apprised
of the project status: and ensure the work was executed in a cost effective manner and
completed according to the requirements in the decommussioning plan, the work plan
(WP), and the site specific health and safety plan (HSP).




Mr. Stokowski was assisted in his tasks by Daniel Williams the project site Health
Physicist Supervisor and Radiation Safety Officer (RSO) and Stephen Duce, CHP who
acted as senior health physics reviewer. Mr. Williams ensured that radiological surveys
and D&D activities were performed according to the decommissioning plan, the WP, and
the HSP requirements and the requirements of Title 10 Code of Federal Regulations
(CFR) Parts 19 and 20. The team operated under the supervision of the IT RSO. The
RSO was given the authority to make necessary changes to project plans as the survey
progressed. The RSO directly supervised the activities of the health physics techricians,
monitored the use of all gross alpha and beta counting equipment, and reviewed all
radiologica. surveys, work conducted under a radiation work permit, and screening
analyses conducted on-site and at off-site laboratories

The Addendum 1 to the Site Decommissioning Plan for Molycorp, Inc. York,
Pennsylvania Facility plan consisted of systematic processes and procedures that were
deemed acceptable by industry standards and the NRC. Activities (organized units of
work needed to complete a function) were defined, and tasks (specific work assignments
within a specific activity) were delegated to the appropriate team members.



2.0 Site Description

Molycorp, Inc.’s York. Pennsylvania facility was used for research and development of
mineral extraction from raw and semiprocessed ore. This facility is situated on the
outskirts of the City of York, Pennsylvania, at 350 North Sherman Street in Spring
Garden Township. This facility produced a broad line of inorganic rare earth chemicals
used for various industrial purposes.

2.1 Ownership
The facility located at 350 North Sherman Street, York, Pennsylvania was deeded to

Molybdenum Corporation of America, a private corporation, from York Metal and Alloys
Company on May 31, 1930.

Previous owners include:

York Metal and Alloys Company [1920-1930]
The Alloys Corporation [1920]

York Ferro-Alloys Company [1919-1920)
York Metal and Alloy Company [1910-1919]
Morton Manufacturing Company [1900-1919)

2.2 Facility Description

The site is approximately six acres in size. The facility is bound by a parimeter chain-link
fence and is bordered by Olive Street to the north, North Sherman Street to the east, the
Pennsylvania Railroad to the south, and Hudson Street to the west (compass directions are
approximate). Eight structures, two clarifiers and one holding tank were erected on the
property (Figure 1). The structures include an office building, a laboratory, utility and
maintenance areas, storage and process buildings, and a waste treatment plant. The
facility was once served by the rail ine and multiple loading docks. Yard areas are
primarily paved with several large pervious (i.e., soil/grass) areas.

2.2.1 Buildings
Building 1 - Mill Room. Building 1 is a 188’ long x 49' wide x 20" high brick masonry
and steel truss roof structure with corrugated metal and transite roof panels and a

reinforced concrete floor. Interior partitions are constructed of brick masonry. Located in
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the southeast corner is 2 39' long x 16" wide x 18’ high wood framed structure with transite
panel sheathing. Building | was primarily utilized as a warehouse for the storage of
material and a shipping and receiving area. Apparent modifications to this structure
include an exposed metal truss roof (1980's), and wood framed storage rooms and
bricked-over windows (dates of modifications unknown).

The storage rooms in the southeast corner of this building were previously surveyed for
release and a rcport was submitted to the NRC by Co Physics. A valve pit in the western
most room of the wooden structure and noted on the Co Physics’ survey exhibits residual
contamination above guideline values.

Areas were decontaminated using various methods that include: soap and water washing,
vacuuming, and surface scarification. Scarified floor and wall surfaces are identified by
1/8-inch grooves in the exposed surface of the substrate. Other decontaminated wall
surfaces can be visually identified by a clean appearance to the surrounding wall areas.

Inaccessible areas include, an exhaust fan in the overhead of the west room, two recessed
scales, and a suspect basement. The upper part of the fan was inaccessible as it protrmded
through the ceiling. Personnel were not allowed on the roof as the structural integrity of
the roof was in question. However, fixed and loose surface contamination surveys were
performed on accessible areas of the fan. The pad areas of the scales were surveyed as
part of the floor. Scale sump areas will be surveyed during the slab removal. Presence of
a basement was not verified

Penetrations in this structure include doors, windows, steam and water lines, electrical
conduit, roof ventilation and floor drains. All service utilities for this building are above
grade with the exception of floor drains.

Building 2 - Tank Room. Building 2 is a 165' long x 53" wide x 12' high wood
frame/brick masonry and wood truss roof structure with exterior and interior trausite
sheathing, a reinforced concrete floor and a wood roof deck coated with a waterproofing
material. In the northwest corner, a 21' long x 12" wide x 8' high wood frame office area
was constructed. Building 2 was a process area used to convert cerium mineral
concentrate into a line of 95% pure cerium products.

Areas of the walls and floor exhibiting residual contamination above guideline values were
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decontaminated using various methods including: vacuuming, jack hammering, and surface
scarification. Scarified floor surfaces are identified by 1/8-inch grooves in the substrate.
Areas decontaminated by jack hammer operations are identified by pitting of floor
surfaces.

Two centrifuge motors, two centrifuge motor stands, two ovens, and one roto-hearth
remain in the building. Inaccessible areas are limited to below grade piping runs that open
at grade and centrifuge motor internals. Penetrations in this structure include doors,
windows, steam and water lines, electrical conduit, roof ventilation and floor drains. All
service utilities for this building are above grade with the exception of floor drains.

Building 3 - 99% Ce Room (5X). Building 3 is a 24’ long x 35' wide x 13’ high brick
masonry and steel truss roof structure with a reinforced concrete floor and corrugated
transite roof panels. Building 3 was a process area used to convert cerium mineral
concentrate into a line of high purity (99.9%) cerium products. The only apparent
modification to this structure is a sump/valve pit in the southwest corner covered with
concrete (modification date unknown).

Several methods were eriployed during building decontamination. High-pressure water
washing with magnesiuin sulfate was used on the lower portions of walls, while surface
scarification and jack hammering were required for the floor. Scarified floor surfaces are
identified by 1/8-inch tracks in the substrate. Areas decontaminated with jack hammer
operations are identified by pitting of floor surfaces. Locations containing transite panels
were washed with low pressure water.

Inaccessible areas include underground pipes and a covered sump. Penetrations in this
structure include doors, steam and water lines, electrical conduit, roof ventilation and floor
drains. All service utilities for this building are above grade with the exception of floor
drains.

Building 4 - Lunch Room, Locker Room, Workshop. Building 4 is a 49" long x
39" wide x 10’ high brick masonry and steel/wood truss roof structure with a reinforced
concrete floor and corrugated metal roof panels coated with a waterproofing compound.
The building is divided into three separate rooms, a locker room (4), a lunch room (4A)
and a workshop (4B).



Areas exhibiting residual contamination above guideline values were decontaminated by
vacuuming. Five point averaging was used on grids that were not decontaminated.

A drain pipe in the locker room leading from the sink to a covered trench was inaccessible.
The trench was not included as part of the floor survey as it was considered "below grade"
and hence not within the scope of this phase of the D&D project. Penetrations in this
structure include doors, windows, steam and water lines, electrical conduit, roof
ventilation and floor drains. All service utilities for this buiiding are above grade with the
exception of floor drains.

Building 6 - Stock Room. Building 6 is a 47" long x 38' wide x 14 high brick masonry
and steel truss structure with a reinforced concrete floor and corrugated metal roof panels.
The building is divided along the north and south axis into two separate rooms (east and
west). Apparent modifications to the west side of the building include a wood framed
office space, bricked-over windows and doorways and a concrete block wall. The
apparent modifications to the east side of the building include a bricked-over doorway and
windows (dates of modifications unknown).

Vacuuming was the only decontamination method used in this building. Five point
averaging of grids was used to complete final release surveys.

Two valve pits are located in the west side of Building 6. The southern most valve pit
exhibits activity above guideline values and the other valve pit does not exhibit any
residual activity. A sump and valve pit are located in the east side of Building 6 and were
not surveyed. All sumps and valve pits are below grade and are not part of the final
release survey report.

A concrete block wall was constructed in front of the original brick wall on the west side
of Building 6 making the onginal brick wall inaccessible. Overhead piping in the east
room, extending from the west wall, make part of the ceiling and wall areas approximately
twelve feet from grade, inaccessible. Transite panels used for the electrical panel
installation made the original surface of the east wall in the east room inaccessible.

Three air compressors, large electrical panels and a heat exchanger remain on the east side
of Building 6. No fixed equipment remains on the west side. Penetrations in this structure
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include doors, windows, steam and water lines, electricai conduit, and fioor sumps. All
service utilities for this building are above grade with the exception of floor drains.

Building 7 - Boiler Room. The Boiler Room is a 34' long x 41' wide x 12’ high brick
masonry and steel truss roof structure with a reinforced concrete floor and corrugated
metal roof panels. The building houses two boilers (out-of-service) and a fire suppression
system. No apparent structural modifications have been made to this building.

Removal of thoriated welding rods was the only decontamination requived in this buildir,g.
Penetrations in this structure include doors, windows, steam, gas and water lines,
electrical conduit, roof ventilation and floor drains. All service utilities for this building
are above grade with the exception of floor drains.

Building 8 - Moly Building. Building 8 is a 128 long x 38' wide x 12" high brick
masonry, steel frame and wood truss roof structure with a reinforced concrete floor and an
asphalt shingle roof. Interior partitions are constructed of brick masonry and the ceiling
consists of transite panels. Building 8 is divided into three separate rooms. A small
concrete block room was added to the southwest corner of Roem 3. Five metal tension
rods were installed between the east and west walls to prevent a continued lateral shift of
the east wall. This reinforcement proved totally ineffective when the west wall deflected

in an equal manner. Building 8 was a process area used to refine Molybdenum from raw
ore.

Wall and ceiling surfaces of this building were previously surveyed by Co Physics. Results
of the survey were submitted to the NRC.

Vacuuming, surface scarification and equipment removal were the methods of
decontamination used in this building. All trenches and ledges were vacuumed to remove
decomposed brick and grout. All above grade horizontal surfaces not decontaminated by
vacuuming were decontaminated using soap and water washing. Scarification of floor
surfaces can be identified by 1/8-inch grooves in the substrate. Five point averaging of
grids was used to complete final release surveys.

Inaccessible areas include the interior roof structure in all three rooms due to the transite
ceiling, a sump on the south wall of Room 1 and an recessed scale in Room 3. The scale
pad area and sump cover were surveyed as part of the floor. Penetrations in this structure
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include doors, windows, steam and water lines, elecirical conduit, roof ventilation and

floor drains. All service utilities for this building are above grade with the exception of
floor drains.

Building 9 - Office and Laboratory. Building 9 is a 126' long x 30' wide x 10’ high
wood frame and wood truss roof structure with an asphalt shingle roof and a steel
reinforced concrete floor. The building has a partial basement and an attic storage area.
The appa:ent modifications to this structure include the addition of central heat and air
and a laboratory addition with basement to the northern end of the building.

Soap and water washing, vacuuming, surface scarification and equipment removal were
the decontamination methods used in this building. Penetrations in this structure include
doors, windows, steam, gas and water lines, electrical conduit, roof ventilation, gas and
floor drains. All service utilities for this building are above grade with the exception of
liquid effluent drains.

Building 10 - REC Building The Rare Earth Chloride (REC) Building is divided into
three separate areas, REC Buiiding [Building 10], lanthanids (Laln) Chloride Digest Area
[Building 10A] and the Boiler Room [Building 10B]. Building 10 and 10A combined
measure 98" long x 36’ wide x 22" high and are brick masonry and steel roof truss
structures with reinforced concrete floors and corrugated metal roof panels. Building 10B
1sa 31" long x 11" wide x 12" high masonry block and steel frame roof structure with a
reinforced concrete floor and prefabricated concrete roof panels.

The apparent modifications to this structure include the addition of Building 11 on the
southern wall, the addition of Building 10A and bricked-over windows. Building 10 and
10A were both process areas used to convert bastnasite mineral concentrate into a purified
mixture of rare earth chlorides. Building 10B was the boiler room.

Penetrations in this structure include doors, windows, steam and water lines, electrical
conduit, and floor drains. All service utilities for this building are above grade with the
exception of floor drains.

Building 11 - Drum Storage. Building 11 is divided into two separate areas, the drum
storage area [Building 11 and 11A] and the Laln Chloride Evaporator Area [Building
11B]. Building 11 and 1] A combined measure 67 long x 19’ wide x 14' high and are brick
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masonry and steel truss roof structures with a reinforced concrete floors and corrugated
metal roof panels. Building 11D is a 30' long x 24' wide x 14’ high wood frame and steel
truss roof structure with a reinforced concrete floor and corrugated metal roof panels.
Building 11B was a process area used to evaporatc the clarified rare earth chloride liquor
into a solid material. The only apparent modification to this structure is the addition of
Building 11B (modification date unknown).

The decontamination methods utilized in this structure were soap and water washing,
vacuuming, and surface scarification. Scarified areas can be identified by 1/8-inch grooves
in the substrate. Penetrations in this structure include doors, windows and electrical
conduit. All service utilities for this building are above grade.

Building 13 - Pipe Room. The Pipe Room is a 45 long x 11" wide x 14' high brick
masonry and wood truss roof structure with a reinforced concrete floor and a wood roof
deck. Decontamination of this structure was not required. There are no apparent
modifications to this structure. Penetrations in this structure include doors, steam and
water lines, electrical conduit, and roof ventilation. All service utilities for this building
are above grade.

Building 14 - Waste Treatment. Building 14 is divided along the north and south
axis into two areas [Building 14 and Building 14A]. Building 14 is a 50' long x 47" wide x
18" high wood frame and wood truss structure with a reinforced concrete floor and
exterior corrugated metal wall and roof panels. The interior walls are partially sheathed
with oriented-strand board. A 12'long x 12" wide x 10" high wood frame electrical room
was constructed in the southwest corner. Building 14A is a 50' long x 31" wide x 16’ high
prefabricated metal building with a structural steel frame, corrugated exterior metal wall
and roof panels and a reinforced concrete floor. The interior walls are partially sheathed
with a composite fiber board.

The only apparent modification to this structure was the addition of Building 14A
(1970's). Penetrations in this structure include doors, steam, gas and water lines, electrical
conduit, and {loor drains. All service utilities for this building are above grade with the
exception of floor drains.
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Building 15 - Storage Warehouse. Building 15 is a 41' long x 41' wide x 15’ high
prefabricated metal building with a structural steel frame, corrugated exterior metal wall
and roof panels and a reinforced concrete floor. There are no apparent modifications to
this structure. Penetrations in this structure include doors, gas lines and electrical conduit.
All service utilities for this building are above grade.

2.2.2 Geology and Hydrogeolog's

Unocal Molycorp contracted Foster Wheeler Environmental Corporation in March of
1991 to characterize the soils and ground water at the York facility. The following
information was obtained from the report generated by Foster Wheeler Environmental
Corporation.

2.2.2.1 General Geology

Most of the plant area is underlain by limestone of the Kinzers Formation which is
terminated near the north end of the plant area by the Gnatstown Overthrust. Bedrock
was generally found at about 13 feet below the surface. The soils above the limestone
vary substantially and consist of regolith and a variety of impc . fill materials. There is a
significant clay zone at the location of the overthrust which acts as an aquitard to flow of
the shallow ground water to the north.

2.2.2.2 Hydrology of the Shallow Water Aquifer
This study was limited to the easterly two thirds of the plant area where the refining,
process piping, water treatment and waste disposal facilities are located.

During the field investigation, March 1990, the water table south of the clay zone was at
an average depth of approximately six feet below the surface. Average saturated thickness
of the aquifer above the top of the imestone was seven feet. Historical well records
indicate that the ground water level varies by several feet and the average thickness of the
saturated aquifer south of the clay zone may range from 2 to 9 feet. Along the clay zone,
the water table deepens to the north by approximately fifteen feet over a horizontal
distance of about fifty feet.

Shallow ground water at the site results from infiltration of precipit»*;on over an area

approximately five acres lying within and to the west of the riant area. The average
ground water discharge through the plant site as a resul* of this infiltration is probably less
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than 3 gallons per minute. It is possible that this flow varies from near zero to several
times the average.

Accretion from the deep limestone aquifer significantly affects the shallow aquifer. Over
20 years ago a well was drilled in the easterly part of the plant area to a depth of
approximately 200 feet. There is a natural flow from the deep well at a higher hydrostatic
head than that of the shallow aquifer. Water is pumped at a rate of 10 gallons per minute
from a sump constructed at the top of the well to keep the shallow water table from rising
too high. The sump is not sealed and when the flow from the well exceeds the pumping
rate, the excess flow adds to the natural shallow aquifer flow. The relatively high
hydrostatic head of the deep well suggests that there may be additional upward seepage
from the deep aquifer to the shallow aquifer. Observations indicated that if such is the
case, most of such seepage is along the east side of the plant area.

Analysis indicates the average shallow ground water flow across the plant area to the west
of the deep well is on the order of 3 gallons per minute and that the flow varies from near
zero to several gallons per minute. Accretions from the deep well and possibly upward
seepage from the aquifer increase the amount of the shallow ground water flow into the
cast of the deep well. The general direction of the shallow ground water flow in the plant
area is to the northeast. West of the deep well the flow direction and hydraulic gradients
are highly variable and dependent on the total and relative magnitude of the accretions
from infiltration of precipitation and flow from the deep aquifer.
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3.0 Operating History

Since the transfer of property in 1900 to the commercial industry, various manufacturing
activities have occurred at this location. These activities included the manufacture of
plateware and jewelry by Morton Manufacturing Company and the production of metal
alloys by York Metal and Alloys Company, York Ferro-Alloys Company, The Alloys
Corporation, and York Metal and Alloy Company.

3.1 Licensing and Operations

Molycorp Inc.’s York, Pennsylvania facility produced a broad line of inorganic rare earth
chemicals used to make catalysts for the chemical industry and for various other industrial
purposes. The rare earth processing plant was part of the facility that had raw material
which contained enhanced concentrations of thorium (Th) and uranium (U). Between
1965 and 1992, the thorium concentrations were significant enough to require Molycorp,
Inc. to obtain a Source Materials License (application submitted June 18, 1981). Source
Materials License SMB-1408 (Docket 40-08794) was issued on February 23, 1982.

License SMB-1408 has been amended seven times. The dates and amendments to the
license are listed below.

10/28/82

License Amendment No. 1 - Condition i6 permitting the blending of rare earth
chloride residue and/or cerium fluoride with bastnasite rare earth concentrate to
form rare earth products. Condition 14 amended.

03/29/83
License Amendment No. 2 - Condition 15 specifies the minimum gualifications for
Radiation Safety Officer.

06/06/83

License Amendment No. 3 - Processing of source material for the recovery of
yttrium is authorized subject to: Condition 16 requiring the implementation of the
radiological monitoring and safety program described in June 18, 1981 application.

10/21/83
License Amendment No. 4 - Authorization for discontinuity of dosimetry
program.

03/13/85
License Amendment No. 5 - Condition 13 amended.
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07/30/87

. License Amendment No. 6 - Condition 3 revises the amendment number,
Condition 9 authorizes the blending of rare earth residues with soda ash, Condition
14 incorporates the date of May 7, 1987.

08/12/88

Molycorp requests license extension to 12/31/91 and withdraws license renewa’
application.

03/23/91
Molycorp requests review of license renewal submitted in January 1987.

04/17/91
NRC requests Molycorp submit license application.

06/17/91
Molycorp requests license renewal extension to 01/01/92.

07/1191
NRC accepts license application extension to 01/01/92.

08/24/94

. License Amendment No. 7: Allows for the storage, characterization, and
decommissioning of equipment/structures in accordance with an approved plan and
transfer of products and wastes to authorized recipients.

The operational history includes occasional spills affecting some surficial soils that could
potentially affect the groundwater. Importantly, ihe site does not represent a threat to the
public health and safety or to the environment. Additionally, while low concentrations of
Th are present in the site soils, there is no evidence indicating that any of the Th or U is
migrating off the site.

3.2 Processes Performed

The Molycorp York REC Processing Plant carried on five basic processes that involved
low concentration Th source material along with traces of U source material.

Both Th and U naturally occur as low level contaminants in the feed materials. These
elements concentrate in either impurity residues or co-products.




3.2.1 Rare Earth (Laln) Chloride Process

This process converts bastnasite mir:eral concentrate produced at the Mountain Pass,
California mine into a purified mixture of RECs. This plant produced about 6 million
pounds per year.

Raw materials fed to this process consist of bastnasite concentrate, caustic soda and
water. The bastnasite concentrate contains about 70% rare earth oxide as
flourocarbonates, and small amounts of barite, celestite and other gangue minerals. An
average of about 0.126 wieght percent (wt.%) Th and 20 parts per million (ppm) U is
present in this feed as various types of bastnasite and monazite impurities. Foi worne:
protection, the maximum permissible concentration of bastnasite dust in the air, based only
on radiation doge, was 531 mg/m’. A 3'long x 3' wide x 5" high bag house with six
collector bags and a 500-cfm (cubic feet per minute) blower was used at the bastnasite
feed point to capture and recycle generated dust, thus protecting employees and the

environment. Wet-processing was used in all phases of the extraction process following
the feed point.

Typical a 5,000-pound bastnasite reactor charge contained about 6.3 pounds of Th and
0.1 pounds of U.

A slurry of the bastnasite concentrate in 50% caustic soda was prepared and introduced
into a pressure reactor vessel where it was heated with steam to an elevated temperature
and pressure 1o enharnce the reaction.

The reaction products consisted of a slurry of insoiuble rare earth hvdrate and unreacted
minerals and soluble sodium fluoride, sodium carbonate and excess caustic soda. The
slurry of rare earth hydrate was then discharged into water where decantation washes with
water were performed until the rare earth hydrate solids were essentially free of soiuble
sodium salts. At this point the Th was present as either as insoluble, unreacted feed
material or insoluble hydrates, mixed with the rare earth hydrate solids.

The washed REC hydrate solids were then added to an excess of hydrochloric acid to
form soluble rare earth chlorides. Rare earth hydrate was added until all excess acid was
consumed. Any iron or Th solubilized by the acid precipitated and was added to the
msoluble fraction.




The REC solution/slurry was filtered to remove the solids and obtain a clarified liquor of
REC suitable for evaporation to a solid product. The clarified liquor or REC contained no

significant quantity of Th of U. A representative sample of solid product generally
contained about 3.5 ppm Th and 2.0 ppm U.

The filtered solid: obtained from the acid dissolution step contained unreacted bastnasite,
other gangue munerals and all the Th present in the original material. Compared with the
feed, the degree of Th enrichment in this residue is several fold.

The filtered solid residue contained about 50% moisture and was fed damp into 55 gallon
plastic drums for disposal. The Th content (dry basis) of the residue varied in the 0.4 to
0.9 wt.% range and averaged about 0.65 wt.%. Roughly 1,940 pounds of wet residue
was produced from each reactor charge and an average of two charges were processed
daily. About 115,000 pounds of residue (145 barrels) were produced in a month.

3.2.2 95% Cerium Process and Cerium Fiuoride Process

This process converted cerium mineral concentrate, produced at :he Mountain Pass
California mine, into a line of 95% pure cerium products. About 1.5 million pounds per
year of products were made.

The cerium concentrate process feed material was a dry powder containing approximately
60% ceric oxide of an 88% purity, in the form of a mixture of basic ceric oxide and cerous
fluoride. Other gangue minerals present 1.cluded barite, celestite, monazite and silica. Th
and U were impurities present at 2bout 0.225% and 20 ppm, respectively. The maximum
permussible concentration of cerium concentrate dust in building air, based on radiation
dose only, was 355 mg/m’.

A 30-inch-diameter, 14-inch-high wet scrubber with 6 feet of 2-inch plastic Tellerettes was
used at the cerium feed point to capture any possible fugitive dust and thereby protect
employees and the environment. This scrubber was equipped with a 3,000-cfm blower
and circulated 45 gallon per minute (gpm) of scrubbing solution over the packed bed.
Solids were collected in the 1,000 gallon scrubber reservoir and were disposed of with the
plant’s waste treatment residue.
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A typical cerium reaction charge was about 4,000 pounds per digest tank, containing
about 9 pounds of Th and 0.88 pounds of U. Wet chemical processing was used at all
stages after the initial feed to the process line.

The cerium concentrate reacted with an excess of strong hydrochloric acid in order to
convert the basic ceric oxide present into a water soluble cerous chloride. Quantities of
chlorine gas were produced due to oxidation of a chloride ion by ceric form cerium.
Chilorine off gas from the reaction was scrubbed with caustic soda solution to form sodium

hypochlorite.

Fluoride salts present in the concentrate were not significantly dissolvad by this treatment
and formed the bulk of the insoluble residue. Additionally, the Th minerals contained in
the feed cerium concentrate did not dissolve, and hence, accumulated with the insoluble
fluoride residue. This acidic reaction slurry was then centrifuged to separate unreacted
solids from the cerium chloride liquor. This liquor was then further treated with sodium
carbonate solution to produce a 95% pure cerous carbonate product with no significant
Th content.

The washed fluoride residue consisted of a mixture cerium fluorite and other unreacted
gangue minerals, as well as essentially all of the Th present in the original concentrate.
The degree of Th enrichment in this residue was about twofold. This fluoride residue
contained about 50% moisture and was shoveled damp into 55-gallon plastic drums for
disposal or further processing to make a technical grade cerium fluoride product. The
residue Th content varied in the 0.2 to 0.8 wt. % range and averaged about 0.45 wt. %.
About 115,000 pounds (145 barrels) were produced each month on average.

About 30,000 pounds of dry technical grade cerium fluoride were produced from this
residue each year. Preparatory processing consists primarily of drying the residue and
milling and packaging the resultant product. The maximum permissible concentration for
normal cerium fluoride product dust in building air was 187 mg/cubic meter due to Th
content. The occupational threshold limit value (TLV) due to fluoride content is 2.5
mg/m’. Appropriate dust masks were used to prevent hazards to personnel.

3.2.3 99.9% Cerium Process

This process converted cerium mineral concentrate into a line of high purity (99.9%)
cerium products. About 200,000 pounds of product were produced per year. Again, the
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cerium concentrate was dissolved :n an acid media under oxidizing conditions and the
resultant solution of ceric ions was extracted with a liquid cation exchanger to separate
high purity cerium. Typically 2,000 pounds of dry cerium was used for each feed digest,
every third day. The same wet scrubber used in the 95% cerium process was used to
minimize employee and environmental contamination by feed materials. After this feed
dissolution step, all further processing employed wet methods.

The cerium concentrate was dissolved in a mixture of sulfuric and nitric acids. Potassium
permanganate was added to the mixture to promote oxidation of cerous ions to ceric ions.
Some boric acid was also added to complex soluble fluoride ions.

The oxidized, acidic solution of ceric sulfate and/or ceric nitrate was centrifuged to
remove unreacted solids, including the largely undissolved Th minerals. The clarified
liquor was contacted with an organic collector dissolved in kerosene to selectively extract
ceric ions into an immiscible organic phase. The loaded organic phase was separated from
the acidic liquor and subsequently treated for recovery of a high purity line of cerium
products which contain no significant amount of Th. Unwanted rare earth minerals were
precipitated from the solvent extraction raffinate and combined with the acidic solution
residue to be centrifuged as mentioned above.

The centrifuged solids from the reaction represented a waste residue containing the Th
present in the initial feed material. A several fold enrichment of Th occurred, producing a
residue with a somewhat higher Th content than the cerium fluoride. Approximately
10,000 pounds of 50% moisture residue were produced and drummed into 55-galion
plastic drums in a typical month.

3.2.4 Yttrium Prucess

The ore was dissolved completely in muratic acid and neutralized to pH 3.5 with caustic
soda. This neutralization precipitated the iron, Th oxide and U. The barium chloride was
added at this point to co-precipitate the daughters of natural U and Th with barium sulfate.

The solids were separated from the liquid by filtration and were stored in plastic drums
until disposal was arranged. These waste solids contained all of the radioactive
constituents of the ore.
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The liquid fraction was acidified to pH 2.0 and precipitated with oxylic acid to yield a
solid Yttrium Oxalate. The cxalate was fired to an oxide then shipped to Molycorp’s
Louviers acility for further purification. The oxalate precipitation mother liquid was

neutralized to pH 8.0 to 10.0 to remove zinc and aluminum prior to discharge into our
effluent treatment system.

3.2.5 Molybdenum Recovery

There is little process knowledge available in facility records to describe the molybdenum
recovery processes conducted in Building 8. What is known about this process is that the
feed stock for the chemical recovery process contained no significant amount of trace Th
or U. Therefore, it was not anticipated that this building would be radioactively
contaminated to the extent that the other process buildings were.

3.3 Waste Disposal Practices

During past operational history of this site, approximately 103 drums of residues were
generated from lead removal steps in the 95% and 99.9% cerium processes. These lead
sulfide residues contained approximately 0.4% Th oxide. The drums were stored at the
site until a process was developed to recover the lantharide.

As a result of processing concentrates containing source material, the facility generated
clarifier residue, high in rare earths, containing 0.15% Th oxide. This material was sent to
Molycorp’s Mountain Pass, California plant for reprocessing.

There was a landfill area on the plant site containing about 400 cubic yards of material.
The landfill was used to dispose of residue from the settling pond whose composition was
similar to the clarifier residues. The average Th content was 0.07%. This material was
excavated, treated and disposed of according to limits set forth in 10 CFR Part 20.

Cerium concentrate was shipped to the York facility from the Mountain Pass, California
facility in paper bags. After the bags were emptied, they were placed in a manifested
dumpster wi.ch was taken to a landfill for disposal. The dumpster and its contents were
released for unrestricted use and the release of the dumpster was logged. The

radioactivity of the dumpster was checked before the dumpster was removed from the
site.



D&D activities were controlled to minimize the generation of D&D related wastes and to
minimize the volume of those wastes generated. D&D generated wastes and ali existing
wastes were fully characterized and packaged for future disposal at Molycorp’s
Washington, Pennsylvania site or a licensed disposal facility.
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4.0 Decommissioning Activities

4.1 Objectives

The objective of the decommissioning plan is to allow for termination of Molycorp’s NRC
license and subsequent demolition of site structures except for Buildings 9 and 15. The
first phase of decommissioning activities calls for the free release for unrestricted use of
site buildings and demolition to grade. All floor drains are considered to be below grade
and will be lined with polyethylene and filled with gravel prior to the demolition of

buildings. The second phase of decommissioning activities involves areas of the site below
grade.

4.2 Results of Previous Surveys
Molycerp performed monthly radiation surveys in all areas of the facility. The results of
these surveys rarge from 0.02 milli-Roentgen per hour (mR/h) to 1.8 mR/h.

In August 1982, Radiation Surveillance Associates, Inc. performed a radiation survey of
six site structures which constituted the major areas used for the processing and storage of
radioactive products. Three of the six buildings surveyed exhibited exposure rates at or
near background (Building 1-Mill Room, Building 8-Moly Building, and Building 15-
Warehouse). The other three buildings exhibited exposure rates moderately higher th.an
background levels (Building 10/! I-REC Building, Building 14-Waste Treatment Plant,
and Building 2-Tank Room).

In July 1984, EG&G/Energy Measurements conducted an aerial radiological survey for
the NRC of a 38-square kilometer area centered on the York facility. While exposure
rates ranged from 4 to 34 micro-Roentgen per hour («R/h) throughout the survey area, it
was highest over the York facility. Spectral anaiysis revealed gamma-emitting
radionuchdes of the Th decay chain as the primary contributors to this elevated activity.

Al the request of the NRC, Oak Ridge Associated Universities (DRAU) performed a
detailed radiological survey of the York facility on June 3-12, 1985. This survey was
performed to evaluate potentia. eleases and mitigation of radioactive materials from the
plant site. Small areas outside the fenced perimeter of the plant were contaminated.
These areas w-r: oxcavated during 1987-88, drummed and transported to Mountain Pass
for reprocessing.
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4.3 Decontamination Procedures

Decontamination of structures and equipment was managed by IT and performed in
conjunction with Icesolve Inc. and R&R International, Inc. Several different
decontamination methods were employed to remove surficial residual contamination from
process equipment and structures.

IT provided the equipment and labor necessary to dismantle process equipment and
systems. Icesolve Inc. provided equipment and labor to decontaminate process equipment
and structures using high pressure water blasting, carbon dioxide pellet blasting, and
magnesiun sulfate entrained in high pressure water. R & R International, Inc. provided
equipment and labor for the decontamination of process equipment using high pressure
water and carbon dioxide pellet blasting.

Decontamination of process equipment and structures used the following procedure:

1. Equipment characterization surveys were performed and areas in excess of
guideline release values were identified.

2. Contaminated equipment was brought to the decontamination facility for initial
decontamination with one of the following methods.

a. High-nressure water blasting
b. Carbon dioxide pellet blasting
¢. Magnesium sulfate entrained water blasting

3. Following initial decontamination, the equipment was surveyed for free release.
If equipment was not decontaminated to release limits, the equipment was
brought back to the decontamination area for additional decontamination.
Material having residual contamination below the release limits was placed in a
“clean hold" area.

4. Contaminated equipment that could not be cleaned was either placed into 20
cubic yard roll off containers to await final disposal or, if the contaminated area
on equipment was less than 50% of the total surface area, the contamninated area
was removed and placed into the roll off container for disposal. The remaining
portion was resurveyed for free release and placed in a "clean hold" area.
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5.0 Final Survey Procedures

IT used facility descriptions and other pertinent information to classify the York,
Pennsylvania buildings as affected and unaffected in accordance with Draft NUREG/CR
5849 Manual for Conducting Radiological Surveys in Support of License Termination.
Surveys were planned and performed in accordance with the guidance provided in
NUREG/CR-5849 for affected and unaffected areas.

5.1 Sampling Parameters

All collected samples were analyed for alpha and beta/gamma radiations. Instruments
used in the conduct of surveys are discussed in Section 5.5.1. Techniques for instrument
usage are discussed in Section 5.5.2.

Site structures were classified into two categories: unaffected and affected areas.
Unaffected areas were defined as areas where no radioactive material was used or stored,
or where there was a low probability of having radioactive material present during process
operations. Unaffected areas having residual contamination in excess of 25% of guideline
values were reclassified as affected areas. Affected areas are defined as areas where
radioactive material was used or stored, or where there is a high probability of residual
contamination.

Unaffected areas were surveyed as follows, a smear and a fixed count were obtained at a
total of 30 locations or 10% of the unaffected area, which ever was greater. In addition a
small area around each smear location was frisked with a 100 square centimeter (cm’)
probe to determine if contamination levels exceeded 25% of the final release limits.

Affected structures were initially divided into two separate areas: affected areas (2 meters
and below on walls and the floor) and vnaffected areas (above 2 meters on walls and the
ceilings). Affected areas were surveyed as follows, each square meter was 100% frisked,
a one minute static count was taken at the point in each square meter which exhibited the
highest activity, and a 100 cm’ smear sample was collected at the same location.

Initial area classification was based on process knowledge provided by Molycorp

personnel. Characterization surveys performed in unaffected areas dictated the revised
area classifications.
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5.2 Background Levels Identified

Radiation background levels established for the site were determined by taking data points
outside and inside the perimeter of the facility and averaging the results. The background
for alpha and beta contamination was determined by entering the structure/room and
performing a one minute static count in the area of lowest background. Background for
the low background smear counter was determined by performing 10-one minute
background counts and averaging the data. Smear counter background was determined

monthly or whenever the daily background counts were outside of the acceptance criteria
established for background variance.

Radiation background dose rates, as measured with a Ludlum Model 19 pR meter, va,ied
with time and environmental conditions during the course of this project. Ambien’
background varied in buildings from 8 to 30 uR/hr. There were three factors that seemed
to affect measured background. The first of these was the nature of the building material
used. Many of these buildings were made of brick whose origin was unknown and whose
age varied by decades. It was observed that surface count rates varied from building to
building on what would appear to be unaffected brick. On-site stadies were conducted
where clean brick or clean brick surfaces were obtained by extracting bricks from the wall
and measuring the surface count rates. It was determined that these surface count rates
were as high on the clean surface as on a suspect contaminated surface. Similar results
were obtained when clean bricks were cut in half and the newly exposed surface count rate
was measured. Several bricks of varied age were sent to an outside analytical laboratory
for analysis by gamma spectroscopy. Results of these measurements showed the
potassium-40 (K-40) and Th concentrations varied widely, by a factor of two or more.
These varied concentrations demonstrated that the brick’'s naturally occurring radioactive
material concentrations did vary and this variance would affect the ambient background in
different buildings and the surface alpha and beta count rates.

A second factor that affected background measurements was building geometry. In
Building 10 there were several alcoves built under Building 11 that were made of masonry
brick with concrete floors. These rooms were configured such that the center of the room
was approximately five to six feet from any wall. In these rooms the background was
considerably higher than in larger building spaces.

A third factor that was observed to affected background was the ambient levels of radon
and thoron in the building atmosphere. During the performance of these surveys most

5-2



buildings were not ventilated which resulted in stagnant ambient air. Air samples collected
in these buildings during the course of the decontamination showed that the radon and
thoron concentrations varied widely as a resuit of environmental conditions (i.e.,
inversions, windy conditions, calm air, etc). The ambient concentrations of the radon and
thoron affected the background dose rates.

Therefore, when reviewing the dose rate data for the building surveys it is evident that the
background does vary, seemingly within the same room. However, some of these surveys
were performed on different days, sometimes months apart, and background values varied,
in most cases, within the range of 8 to 15 pR/hr. In some cases the background was as
hich as 30 uR/hr.

5.3 Major Contaminants Identified
Th and U are the major site contaminants. Locations and levels of concentration are
identified in Section 3.0, Operating History.

5.4 Guidelines Established

Guidelines * sed for the release of process equipment and structures were those listed in
Regulatory Guide 1.86 Termination of Operating Licenses for Nuclear Reactors Table 5-
2. These limits were established by the United States Atomic Energy Commission, which
later became the NRC. The Draft Manual for Conducting Radiological Surveys in
Suppait of License Termination NUREG/CR-5849 was used for guidance during the
performance of structural release surveys. Equipment release guidance was provided by
Molycorp, Inc.'s Surface Contamination Survey and Release Procedure for Equipment.
This procedure has been reviewed and approved by the NRC for release of equipment
from Molycorp, Inc.'s facilities.

The release criteria for process equipment and structures specifies average residual surface
contamination in a 100 cm’ area cannot exceed the average values of Table 5-2 for Th and
no one location can exceed the maximum value listed.  Additionally, there can be no
residual loose contamination in excess of the removable values in a 100 cm’ area.

5-3




5.5 Equipment and Procedures Selected

5.5.1 Instruments and Equipment

The instrumentation that project personnel used to perform the final radiological survey
are listed in Table 5-3. Portable instruments were calibrated semiannually by the
manufacturer using sources traceable to the National Institute for Standards and
Technology (NIST), and source checked each day prior to use and each night after use.
The bench-top alpha and beta counting system was calibrated using sources traceable to
NIST and source checked each day before and after the instrument was used for sample
counting. Electroplated sources made with Th-230 were used for the alpha calibration
and check sources. Beta calibration and check sources were performed with Technicium-
99 (Tc-99). Tracking of instrument backgrounds, accuracy, and reliability was performed

using daily source check sheets (Reference IT Corporation Standard Operating Procedure
RPP-004 Instrumentation and Surveillance).

5.5.2 Instrument Use Technique
The Measurements described in this section were performed using the grid reference

system described in Section 5.1. The following sections describe the individual surveys
performed within each of those reference grids.

5.5.2.1 Surface Scans
Unaffected and affected area surfaces were scanned to identify locations of residual
surface and near-surface activity according to the following schedule:

* Affected Floors - 100% of the surface

* Unaffected Floors - 10% of the area or 30 data points.

o Affected Lower 2 Meters of Walls - 100% of the surface.

* Unaffected Lower 2 Meters of Walls - 10% of the area or 30 data points.

» Affected Upper Walls and Ceiling - 100% of the accessible wall and ceiling
surfaces.

* Unaffected Walls and Ceiling - 10% of the area or 30 data points scanned.

* Unaffected Exterior Walls and Roof - within several feet of each penetration.
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Building interior surface scans were conducted for alpha, beta, and gamma radiation.

Rough or porous surfaces (e.g., asphalt, building exteriors, etc.) were scanned for alpha,
beta and gamma radiations.

Because of low surface contamination guidelines, scanning surveys were performed with
large area gas proportional detectors. Alpha and beta-gamma measurements were made
with the gas proportional detectors using the Ludlum Model 2224 scaler/rate meters.

Surfaces were scanned at speeds no greater than 2 inches per second for alpha and beta-
gamma detcction instruments. Audible indicators were used to identify locations having
elevated (2 to 4 times ambient) levels of direct radiation. These scanning speeds along
with the use of audible indicators allowed for the detection of contamination at levels
below the surface contamination guidelines. Locations exhibiting elevated radiation levels
were noted so a detailed measurement could be obiained and, if necessary,
decontamination and/or remova’, followd by a resurvey of the area.

5.5.2.2 Surface Activity Measuremenis

Unaffected area direct measurements were taken at areas which would most likely exhibit
residual contamination in excess of guideline values. Affected area direct measurements
were made at the area of the grid which exhibited the highest reading during the scan
portion of the survey. Unless precluded by surface conditions or physical parameters, the
most sensitive of the instruments listed for surface measurements was used (Table 5-2).
Measurements were made by integrating counts over a one-minute period. The one
minute count time ensured that the minimum detectable activity (MDA) was
approximately 25% of the guidelines for beta-gamma emitters and 25% of the guidelines
for alpha emitters. These measurements were made with the large area gas proportional
detectors and Ludlum Mode! 2224 scaler/rate meters described above.

Appendix A presents summary tables of the results of surface activity measurements. All
individual measurements were within guideline values. Appendix C presents all field data
collection forms.

5.5.2.3 Exposure Rate Measurements

Unaffected area gamma exposure rate measurement frequency was one per static
measurement location. Affected area measurements were uniformly spaced, and at a
minimum, one measurement was made for every 4 m’ of surface area. Gamma exposure
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rates were measured at 1 meter above the floor and roof surfaces and 1 meter from the
wall with a 4R meter utilizing a scintillation detector.

Appendix A presents summary tables of the results of dose rate measurements. All
individual .neasurements were within guideline values. Appendix C presents all field data
collection forms.

5.5.3 Procedures

Section 5.0, Final Survey Procedures, and subsequent subsections outline the procedures
used during the performance of the final release surveys. Section 3.3, Waste Disposal
Practices, addresses the issues of survey derived contaminated wastes and disposal of said
wastes.

5.5.4 Surveying Organization

IT was contracted by Unocal to conduct D&D activities at the Molycorp Inc., York
facility. IT is a multi-disciplined environmental consulting firm. One discipline within IT's
realm of experience is D&D services of commercial and government owned radiologically
contaminated facilities. IT's role in D&D activities is: a) to supply project management, b)
radiological oversight for IT and contract laborers for the dismantling of equipment and
demolition of structures, c) to supply health physics personnel to conduct radiological
measurements and provide radiological job coverage, and d) to write all project
documents.

Several subcontractors were contracted to perform a variety of functions on this project
including, but not limited to, labor for decontamination of process equipment and
structures, and health physics support for radiological surveys. All subcontracted persons
were required to comply with IT's Site HSP. All site workers, IT employees and
subcontractor personnel, at 2 minimum, received Radiological Worker II training or
passed an equivalency exam. All site workers, IT employees and subcontractors
participated in a bioassay program. There were no uptakes of Th during project
operations.
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. 6.0 Survey Findings

This section provides the methods for evaluating all radiological final survey data.

Specific building information is provided in Appendix A and field data collection forms are
provided in Appendix C.

6.1 Techniques for Reducing/Evaluating Data

Raw static count survey data was recorded during the actual survey. The data was then
transferred to a spreadsheet to convert data units (cpm/100 cm® ) to standard units
(dpm/100 cm’ ). The equation used was as follows:

Static cpm - Background cpm = Activity (dpm)
Efficiency

Grids exhibiting residual contamination in excess of guideline values, but less than
maximum values allowed for any one square meter were averaged. The procedure for
averaging .\ctivity in a one square meter grid was 25 follows:

. * Collect data from four additional survey points in the grid.
* Add the original data to the four additional data points.
* Divide the sum of the five data points by the number ¢f survey points (5).
* Subtract background from the resultant average.
¢ Divide the net count rate by the efficiency of the instrument.
* Compare the resulting activity to the guideline value; if less than - no farther

survey or decontamination required: if gieater than - decontamination and
resurvey of the area is iequired.

6.2 Statistical Evaluation

The number of background data points required to satisfy the 95% confidence to within
+20% was determined in accordance with NUREG/CR-5849. Twenty-one additional
alpha background data points were collected on February 25, 1997, The data are
summarized in Appendix B, Table B-1.
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6.3 Comparison of Findings with Guideiine Values and Conditions
The number of sample data points required to satisfy the 95% confidence level was

determined in accordance with NUREG/CR-5849. The data are summarized in Appendix
B, Tables B-2 and B-3.

6.4 Residual Activity Inventory

Calculations were performed to estimate the total residual activity on interior surfaces in
the facility. Remaining surface activity was estimated by multiplying the mean surface
fixed plus loose contamination, either alpha or beta, in dpm per 100 cm® by 100 to covert
all data to dpm/m’. This value was then multiplied by the total interior surface area in m’,
and the total area dpm was divided by the conversion factor 2.22 E6 dpnvuCi. Total
activity is the sum of the residual alpha and beta activity. Appendix B, Table B-4 presents
the data used in this calculation and the estimated final residual activity.



7.0 Summary

Molycorp, Inc. no longer uses the facility located at 350 North Sherman Street, York
Pennsylvania, for the manufacturing of lanthanide chemicals. This facility contains eleven
structures previously used for the process of lanthanide extraction. Various operations
have been performed at the facility and an NRC Source Material License was granted to
Molycorp, Inc. Seven amendments were made to the original license for activities which
differed from the requirements and/or conditions of the original license.

Termination of the NRC license is the main objective of the D&D activities. Final release
status surveys were performed in accordance with NUREG/CR-584%. The guidelines for
residual contaminant surface activities were obtained from Regulatory Guide 1.86. All
radiological instruments used for the final release status surveys were chosen for their
ability to detect residual contamination below guideline values.

Results of the field surveys, listed in Appendices A, B and C, demonstrate that the

decontamination activities were effective in reducing residual activity to meet the NRC
limits for release for unrestricted use.
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Appendix A

Building Survey Data
Molycorp. Inc. Building 4



Molycorp Inc. Building 4

Tabulated survey data for Molycorp Inc. Building 4 are presented in Tables A-1
through A-29. Figure 2 shows the overall five room layout of Building 4.
Subsequent figures shows components of each room, e.g., north wall, south
wall, east wall, west wall, ceiling, or floor. Each component figure has been
included with the tabulated survey data that support the figure, i.e., Figure 3 is
immediately in front of Tables A-1a and A-1u. For convention, table numbering
uses an “a” or “u” in the title to identify areas as either affected or unaffected.

Table A-29 is a listing of the tabulated “total” and “removable” surface activity,
including reported uncertainties and MDA, for each measurement within each
grid. This table also cross-references to the applicable figure for each numbered
grid.

Survey data for floor grids associated with rooms 4 and 5 have been included in
Table A-6a.



Room 5

Room 4

Room 2

Building 4 - Overhead View

Room 3




Figure 3

Building 4 Room 1 - North Wall




Table A-1a

Building 4 Room |
North Wall - Affected Area

Survey Number - 022097040101

Survey | Raw Couni RawCounts | Background | Backeround EX ER Net Activity | Net Activity intrumert | Camma | Gamme Instrument
Point Beta/Gamms Alphs Bets/Gammsa Aipha Beta Alpha Bets/Cuamma Aiphe Used Bkgd Reading Ulsed
P10’ | om/100 o’ | pu/i00 o’ | pm/100om’ | Gemma don/100 o’ | dpe/100 o’

Al 269 4 200 3 3% 16% 300.00 625 | Model 2224 i5 20 Maodel 19
BN 129450 SN 76228

A2 242 2 200 3 3% 16% 18261 46235 | Model 2224 15 18 Mode! 19
8N 129450 SN 76228

A3 mn 4 260 3 3% 16% 31739 625 | Model 2224 15 18 Modei 19
SN 129450 SN 76228

a4 243 4 200 3 3% 16% 186.96 625 | Model 2224 15 16 Model 19
8N 1294350 8N 76228

AS 226 s 200 3 3% 16% 113.04 12.50 | Model 2224 is 16 Modei 19
8N 129450 SN 76228

A6 200 1] 200 3 3% 16% 0.00 -187% | Model 2224 is 1§ Mndel 15
SN 129450 SN 76228

A7 m 1 200 3 23% 16% 9565 -12.50 | Model 2224 15 16 Model §9
SN 129450 SN 76228

Bl 203 (3 200 3 3% 16% 1304 1875 | Model 2224 15 15 Model 19
SN 1294%¢ SN 76228

B2 199 1 200 3 3% 16% 435 ~12.50 | Medel 2224 1s 15 Mode! 19
SN 129450 SN 76228

B3 a1s 3 200 3 3% 16% 6522 000 | Model 2224 15 16 Model 19
8N 129459 SN 76228

B4 n1 B 200 3 n% 16 % 13478 3125 | Model 2224 13 16 Model 19
8N 129450 8N 762128

BS 51 ® 00 3 3% 16% 22174 3125 | Model 2224 15 18 Model 19
8N 129450 SN 76228

B6 270 2 200 3 3% 16 % 30435 4625 | Model 2224 15 is Modal 19
SN 129450 SN 76228

B? 23 6 200 3 3% 16% 360.87 1875 | Model 2224 15 15 Model 19
8N 129450 SN 76228

KN/I609/mbaibis new/04-23-9710.03 sm)yDONE




Table A-fu

Puilding 4 Room 1
North Wall - Unsffected Area
Survey Number - 91896040117

Raw Counta RawCounts | Basckground | Backeround EX EX Net Activity Net Activity imstrument | Camma | Cemms Instrument
Reta/ Gamma Alphe Heta/ Garmma Aipha Reta Alpha | Beta/Gamms Alpha Used Bikgd | Resding Usad
cpev/100 e’ P10 e’ | cpm/100 o’ | cpm/100 o’ | Gamma dpav100 o’ | dpm/100 o’
283 1 202 2 7% 12% 253.13 £33 | Model 2224 11 i1 Mod! 19
SN 116240 SN 91491
270 1 202 2 7% 12% 212.50 £33 | Model 2224 1 1 Model 19
RN 116240 SN 91491
258 3 202 2 2% 12% 175.00 833 | Model 2224 11 1 Model 19
8N 116240 SN 91491
260 1 202 2 2% 12% 18128 £33 | Model 2224 1 1 Modei 19
SN 116240 SN 91491




Figure 4

Building 4 Room 1 - South Wall




Survey Numbers - 91696040113 & 91696040116

Table A-2a

Building 4 Room 1
South Wall - Affected Area

Survey | Raw Counts RawCoupts | Background | Backeround EL EL Net Activity | Net Activity Instrumert | Camma | Cemma Insirumens
Point | Beta/Gamma Alpha Beta'Gamma Alpha Feta Alpha | Beta/Gamma Alpha Used Bkgd | Reading Tised
cpm/100om’ | 1o’ | opm/i00 o’ | cp/100 e’ | Gemma dp/100 ene® | dpmy100 o

A2 283 13 226 3 7% 12% 178.13 8333 | Model 2224 11 1 Modsd 19
8N 116240 SN 91491

A3 243 7 226 3 2% 12% £3.13 3333 | Model 2224 1 1 Modei 19
SN 116240 SN 91491

A4 249 s 226 1 7% 12% 71.88 1667 | Modei 2224 1 1n Model 19
8N 116240 EN 91491

AS 245 2 167 2 1Y 14% 239.39 0.00 | Modei 2224 i 12 Mode! 19
SN 118241 SN 91491

A6 255 1 167 2 P% 14% 266.67 714 | odel 2224 1 12 Model 19
SN 118241 SN 91451

A7 307 3 167 2 ¥% 14% 42424 7.14 | Modei 2224 1 12 Madsl 19
8N 118241 SN 91491

B2 236 1 126 3 2% 12% 9373 -16.67 | Model 2224 1 1 Model 19
SN 116240 SN 91491

it] 2858 3 226 3 37% 12% 184.38 000 | Model 2224 1 1 Model 19
8N 116240 SN 91491

B4 242 1 226 3 7% 12% 50.06 1667 | Model 2224 1n 1" Model 19
SN 116240 SN 91491

BS 234 1 167 2 33% 14% 203.03 7.14 | Model 2224 11 12 Modei 19
SN 118241 SN 91491

1 m2 1 167 3 3% 4% 34848 714 | Model 2224 1 12 Model 19
8N 118241 SN 91491

B7 28 2 167 2 "% 14% 21518 000 | Model 2224 i1 12 Model 19
SN 118241 SN 91491

C1 244 2 226 3 2% 12% 5625 £33 | Model 2224 1 1 Model 19
SN 116240 SN 91491

2 228 4 26 3 2% 12% 623 B33 | Model 2224 11 1 Model 19
SN 116240 SN 91491




Table A-2e
Building 4 Room |
South Wail - Affected Area
Survey Numbers - 91696040115 & 91696040116

Raw Couata RawCounts | Dackerouns | Backeround EQL EL Net Activity | Net Activity instrument | Gamms | Gamma Instrumest
Beta/Gamma Beta/Gamma Heta Alphs | Beta/Gemms Alpha Tasd Rigd | Reading Used
qm/l0en’ | cp/i00en’ | cpn/100 o’ | cpevi00 o’ | Oamma dpm/100 e’ | dpmy/100 om®
208 s 226 3 2% 12% -56.25 1667 | Modei 2224 1 1 Model 19
SN 116240 SN 91491
261 0 3 2% 12% 109.38 2500 | Model 2224 il 1 Model 19
SN 116240 SN 91491




Table A-2u
Building 4 Room |
South Wall - Unaffected Area
Survey Number - 91896040117

EX | EX | NetAstivity
Bets | Alpha | Beta/Osmma
Gamma

n% -240.63
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§ Raw Counts RawCougls | Background | Dackeround EX EX Net Activity NetActivity | fIstument | Gamma | Camma Instrement
Porw Beta/Gamma Alpha PetaGamma Alpha Beta Alpha Bets/Gamma Alpha Used Bkgd Resding Used
cpmy'100 ond® /i an’ | cpm/100 e’ | cpm/100 o’ | Camma dpen/100 e’ dpm/100 o’

Al %9 0 226 3 2% 2% -115.63 <2500 | Model 2224 11 11 Model 19
SN 116240 SN 91491

A2 153 i 226 3 2% 12% -13438 -16.67 | Model 2224 131 i1 Model 19
SN 116240 SN 91491

A3 208 0 226 3 32% 12% 6563 -25.00 | Model 2224 11 1 Model 19
SN 116240 SN 21491

A4 194 0 226 3 2% 12% -100.00 <2500 | Model 2224 i1 11 Maodel 19
SN 116240 SN 91451

AS 96 1 226 3 32% 12% 9373 -16.67 | Model 2224 11 il Model 19
&N 118240 SN91491

Af 208 0 226 3 % 12% -56.23 -2500 | Model 2224 il i1 Model 19
SN 116240 SN91491

A7 242 s 126 3 7% 12% 50.00 1667 | Model 2224 11 1 Model 19
SN 116240 SN91451

AR m ] 226 3 2% 12% 46 8% 4167 | Model 2224 11 11 Model 19
SN 116240 SN91491

A9 308 * 26 3 32% 2% 256.23 4167 | Model 2224 11 11 Model 19
SN 116240 SN 91491

AlD 210 3 200 3 23% 16% 4348 0 | Model 2224 15 15 Model 19
BN 129450 SN 76228

All an 3 200 3 23% 16% 478 9 | Model 2224 15 13 Mode! 19
SN 129450 SN 76228

Al2 206 s 240 4 3% 1§% -14783 7.14 | Model 2224 = s Model 19
SN 116257 SN 91491

Al3 253 s 240 4 23% 16% $6.52 1429 | Model 2224 8 10 Model 19
SN 1185257 SN 91491

Alse 210 L] 240 4 23% 16% -i30.42 2857 | Mode! 2224 » L] Modei 19
SN 1187 SN 91491

AlS piv] 3 167 2 2% 4% 34848 7.14 | Model 22°° 11 12 Model 19
SN 11x241 8N 91491




Table A-3a
Building 4 Room 1
East Well - Affected Ares
Survey Number - 91796040116
Swvey | RawCounts | RawCounts | Backerownd | Backeround }5:8 EL Net Activity Nt Activity | Irstrumest | Gamew | Camma Instrament
Point Beta/Gamma Alpha Beta/Gamma Aipha Beta Alpha Beta/Gamma Alpha Tlmedd Bigd Reading Usad
om/100cw’® | cpm/1M0 e’ | cpm/100 ' | cpmV/100cm’ | Camma dpm/100 e’ dpm/100 om®

Al7 51 0 167 2 2% 4% 25458 7.14 | Modal 2224 11 12 Model 12
8N 118241 BN 91491

Bi 174 2 226 3 2% 2% -162.50 833 | Model 2224 it 1t Mods! i9
SN 116240 8N 91491

B2 176 i 226 3 Z% 12% -156.25 -16.67 | Model 2224 1 1 Model 19
8N 116240 SN 91491

B 211 0 226 3 32% 12% 46 88 <2500 | Model 2224 11 11 Model 19
SN 116240 SN 91491

B4 168 1 226 3 32% 12% -181.2% <1667 | Mode! 2224 it 11 Model 19
8N 116240 SN 91491

BS 193 0 226 3 2% 12% -103.13 <2500 | Model 2224 11 i1 Model 19
BN 116240 SN 91491

B6 194 2 226 3 7% 12% -100.00 £33 | Model 2224 i1 il Model 19
8N 116240 8N 91491

BY 29 o 226 3 321% 12% 938 <2500 | Model 2224 i 1t Modal 19
SN 116240 N 91491

B 210 1 226 3 32% 12% -50.06 -16.67 | Model 2224 i1 11 Mode! 19
8N 116240 SN 9ies1

B9 17 i 226 3 321% 12% 2813 -16.67 | Model 2224 11 11 Model 19
i SN 116240 8N 91491

Bié 5 3 67 2 2% 14% 26C.61 7.14 | Model 2224 11 12 Mode! 19
8N 118241 8N 91491

Bi7 260 3 167 2 52% 14% 281.82 7.11 | Model 2224 1 12 Model 19
SN 118241 SN 91491




Tabie £-3u
Building 4 Room 1

Fast Wall - Unaffected Ares
Survey Number - 91896040117

Raw Counts RewCounts | Background | Backeround EX EX Neastivey Instrumest | Camma | Gemms Irstrurnent
Facta © remmna Alpha leta Camras Alpha Beta Alpha | Beta/Gamma Alnha Cinad Bigd | Reading Used
cpm/100 o’ cpa/100 o’ | cpn/100 cm® | cprv/100 o’ | Cumoa dpm/100 e’ | dpm/100 o’ :
273 1 102 2 2% 12% 23750 £33 | Model 2224 1 1 Modei 19
8N 116240 SN 91491
229 2 202 2 2% 12% B41% 000 | Model 2224 i1 it Model 19
SN 116240 SN 91491
2638 1 202 2 321% 12% 196 88 £33 | Model 2224 1 il Model 19
SN 116240 SN 91491
262 0 202 2 7% 12% 187.5¢ 1667 | Model 2224 11 1 Model 19
SN 116240 8N 91491




Table A-4a

Building 4 Room 1
West Wall - Affected Ares

Survey Number - 91796040116

B |

Burvey | RewCousy | RawCounts | Background | Background EX Net Activity Net Activity Instrmic | Camma | Cemms Instrument
Point Beta/Garama Alphs Beta/Ganuns Alpha Peta Alpha Beta'Camma Alpha Used Bigd Reading Used
/100 e | cpm/10Caw’ | cpm/100 ey’ | pvi00cm’ | Cumma don/100 o | dpm/100 e’

Al 266 3 226 3 32% 12% 125.00 000 | Model 2224 it 1 Model 19
SN 16240 SN 91491

A2 E 226 3 2% 12% 62.50 £33 | Model 222¢ i1 i Modei 15
SN 16240 SN 91491

A3 218 0 226 3 2% 12% -25.00 2500 | Model 2224 11 11 Model 19
SN 16240 SN 91491

A4 281 @ 226 3 32% 12% 171.88 833 | Model 2224 11 11 Model 19
8N 16240 SN 21491

AS 231 s 226 3 32% 12% 1563 2500 | Model 2224 11 11 Model 19
SN 16240 SN 91491

AS 264 3 226 3 32% 2% 118.78 000 | Model 2224 11 i1 Model i9
8N 16240 SN 91491

AT 293 2 226 3 2% 12% 20938 833 | Model 2224 11 11 Model 19
SN 16240 SN 91491

AR 245 3 226 3 7% 12% 5938 000 | Modesi 2224 11 it Model 19
8N 16240 SN 91491

A9 273 3 226 3 32% 2% 146.88 000 | Model 2224 11 it Madel 19
8N 16240 SN 21491

Al0 4 3 226 3 % 2% 7188 000 | Model 2224 11 11 Model 19
SN 16240 8N 91491

All m 2 226 3 32% 12% -171.88 833 | Model 2224 11 i1 Modei 19
8N 162490 SN 91491

Al2 86 3 226 3 32% 12% 187.50 000 | Modol 2224 11 11 Model 13
SN 16240 8N 91491

Al3 7 2 226 3 32% 12% 146 82 £33 | Model 2224 11 11 Model 19
SN 16240 8N 91491

Al4d 246 3 226 3 32% 12% 62.50 0.00 | Model 2224 131 i1 Model 19
SN 16240 SN 51491

AlS 389 2 226 3 2% 2% 509.38 £33 | Model 2224 11 11 Model 19
8N 16240 SN 91491




Table A-da
Building 4 Room i

West Wali - Affected Area
Survey Number - 917960401 16

Survey | Raw Coura RawCounts | Backgroupnd | Background EL EL Net Activity Nt Activity Instrumest | Camme | Ceamma Instrament
Poit | Bew/Gamma Alpha Rete/Camma Alphs Fetn Alphs | Beta/Gumes Alpha Used Bigd | Reading Tieed
com/i0en’ | w1’ | /1M on’ | cpm100 ey’ | Camme dpm/100 o | dpa/100 o’

AlS 280 “ 226 k] 32% 12% 168.7% £33 | Model 222¢ 1" 1 Model 19
SN 16240 EN 9149t
Al7 284 2 226 3 2% 127% 181.25 1667 | Modal 7224 1 it Model 19
SN 1624¢ SN 91491
B! 254 3 226 3 32% 12% £7.50 0.00 | Model 2224 1 1 Model 19
SN 16240 SN 91491
iv} 227 3 26 3 2% 12% 313 0.00 | Model 2224 1 1n Modsi 19
SN 16240 SN 91491
71 2558 3 726 3 32% 12% 2063 000 | Model 2224 1 1 Modei 19
SN 16240 SN 91491
R4 274 2 226 3 2% 2% 150.60 £33 | Model 2224 n 1 Mode! 19
SN 16240 SN 91491
BS 291 s 226 3 2% 12% 203.13 1667 | Model 2224 1n 1n Model 19
SN 16240 SN 91491
W 340 s 226 3 12% 12% %623 16.57 | Modei 222¢ 1 1n Model 10
SN 16240 &N 91491

b —-
B7 249 i 226 3 7% 2% 13438 1667 | Mudel 2224 1 1 Model 19
SN 16240 SN 91491
BS by 2 26 3 2% 12% 162.50 £33 | Model 2224 1 1 Model 19
SN 16290 SN 91491
»s 227 0 226 3 12% 12% 3438 2500 | Model 2224 1 1 Model 19
8N 16240 &N 91491
B1O bxl} s 26 3 n% 12% 1363 16.67 | Model 2224 n i Model 19
SN 16240 SN 91491
Bl 1% 1 226 1 7% 2% -237.50 1667 | Model 2224 1" 1n Modei 19
SN 16240 8N 91491
Bi2 260 3 226 3 2% 12% 106.25 0.00 | Model 2224 11 1 Model 19
SN 16240 SN 91491
B13 1 26 3 172% 12% 7188 1667 | Model 2224 1 1 Mode! 19
0N 16240 SN 91491




Table A-4a

Building 4 Reom 1
West Wall - Affected Arer
Survey Number - 917960431 16

Survey | Raw Counts RewCoupls | Background | Beckground EXL EL Net Activity Net Activity Instrument | Camma | OCsmma Instrument
op/100 o’ | cpm/l00om’ | cpm/100 e’ | cpm/100cm’ | Camme dpme/100 o’ | dpa/100 e’

Bie 263 2 226 3 n% 12% 11553 <833 | Model 2224 1 1 Model 19
SN 16240 EN 91491

Bis 296 2 226 3 2% 12% 21878 £33 | Model 222¢ il 11 Model 19
8N 16240 SN 91431

Bié %2 2 226 3 2% 12% i75.00 £33 | Model 2224 1 11 Model 19
SN 16240 SN 91491

Bi7 m 4 226 3 31% 12% 17813 B33 | Model 2224 11 il Model 19
£N 16240 SN 1491




Table A4u

Buiiding 4 Room |
West Wall - Unaffected Ares

Survey Number - 91296040117

Background | Background Ex EX Net Activity Net Activity Instrument | Camwms | Gemma Instrumant
Heta/(hamma Alphs Bets Alpha | Beta/Gamme Alphe Used Bkgd | Reading Uned
pe/10€ em® | cpm/i00 cm’ | Gamms dpn/100am® | dpm/100 o’
202 2 2% 12% £7.56 1667 | Model 2224 it 1 Madel 19
SN 116240 SN 91491
202 2% 56.2% £33 | Model 2224 11 1 Model 19
8N 116240 8N 91491
202 12% 137.50 1667 | Modsl 2224 1t 11 Model 19
SN 116240 SN 91491
202 2% 6563 1667 | Model 2224 1 1 Model 19
SN 116240 SN 91491
0 12% 15938 £33 | Model 2224 11 1 Mode! 19
SN 116240 SN 91491
202 127% 4688 £33 | Model 2224 11 1n Model 19
&N 116240 SN 21481
202 12% 313 £33 | Model 2224 1 1 Model 19
SN 116240 SN 91491
2 2% %63 £33 | Model 2224 il 1 Modal 19
SN 116240 SN 91491
m 2% 2128 1667 | Modsi 2224 1n 1 Modei 19
SN 116240 SN 91431
202 12% 37.50 233 | Model 2224 1 1 Mode! 19
SN 116240 SN 91491
202 12% 9688 £33 | Model 2224 1 1 Model 19
SN 116240 SN 91491
202 12% 5625 <1667 | Model 2224 1n 1 Model 19
SN 116240 SN 91451
202 2% 7313 £33 | Model 2224 11 1 Modei 19
SN 116240 SN 91491
202 12% 4563 1667 | Model 2224 1n 1 Model 19
SN 116240 SN 91491
202 12% 112.50 £33 | Model 2224 11 1 Model 19
SN 116240 SN 91491




Table A-4u
Building 4 Room |

West Wall - Unaffocted Ares
Survey Number - 91896040117

Swvey | Rewlousts | RawCougs | Backeround | Backeround EL 8 NetActivity | NetAcivity | Insrument | Gamma | Gamma Instrument

Poyiri Rets/Camma Alpha Heta/Grmms Alpha Bets Alpha | Bet>'Oamma Alpha Tined Bkgd Reading Used
cpry/100 o’ p/100 o’ | cpm/100 e’ | cpmVI00 em’ | Garmems o100 o’ | dpe/100 o’

16 208 0 202 2 n% 12% 938 <1667 | Mode! 2224 1 1 Model 19

8N 116240 SN 91491

17 194 L} iied 2 N2% 12% -25.00 1667 | Modsel 2224 11 i1 Model 19

8N 116240 SN S1491

i8 206 1 202 2 7% 12% 12.50 £33 | Model 2224 it i1 Modei 19

8N 116240 SN 51491
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Suvey | RawCousts | RawCoune | Backgound | DBackeround EX EZL NetActivity | NetAdtivity | Inetrumest | Gamma | Gamma Instrument
Poimt Beta Garma Alpha Bets/Gramms Alpha Beta Alpha Beta/Oamma Alphs Used Blkgd Wesdmg Used
il cw’ | pmi00an’ | pm/I00cm’ | cpm/i00cn’ | Camme do/i0v o’ | dpm/100 o’

1 260 3 202 3 2% 12% -103.13 833 | Model 2224 1 i1 RModel 19
SN 116240 SN 91491

2 169 2 202 2 32% 12% -187.50 000 | Model 2224 11 1t Model 19
8N i16240 8N 91491

3 142 0 202 2 7% 12% -178.13 -16.67 | Model 2224 1 1 Madei 19
SN 115240 SN S1491

4 143 1 20 2 7% 12% -131.28 £33 | Model 2224 11 1n Mode! 19
SN 116240 SN 91491

s 160 0 202 2 n% 12% -162.7% -1667 | Model 2224 11 it Model 19
SN 116240 SN 91491

s 148 2 202 2 n% 12% -17188 000 | Model 2224 11 11 Mode! 19
SN 116240 SN 91431

7 147 L] iz 2 ns 12% -100.00 1667 | Model 2224 11 11 Model 19
SN 116240 SN 91491

] i L] 202 2 n% 12% -19932 -1667 | Model 2224 1 T Model 19
8N 116240 SN 91491

9 151 1 202 2 2% 2% -187.%0 £33 | Model 2224 1 1! Model 19
8N 116240 SN 91491

i0 142 o 202 2 2% 2% -187.50 ~1667 | Model 2224 1n 1§ Mode! 19
SN 116249 SN 91491
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Table A-6e

Building 4 Room 1
Floor - Affected Area
Survey Number - 90596040103 & 90996040104 & 91096040105 & 091396040112 & 022097040102

Survey | RewCougts | RawCounts | Beckeround | Backsround EL EZ NelActivity | NetAdtivity | Instrumest | Gemee | Gammas Instrument
Poirt Beta'Camma Alpha Bata/Gamms Alphs Bets Alpha Beta/Gamms Alpha Used Bagd Reading Ulsed
po/l00en’ | om0 e’ | cp/100 o’ | cpa100 o’ | Csmme dpe/100 o’ | dpe/100 ond’

Al 281 18 214 1 0% 16% 22333 10625 | Model 2224 1e 1¢ Modsi 19
8N 13215 8N 31491

A2 418 34 264 1 7% 17% 57037 194.12 | Model 2224 10 10 Mode! 19
SN 132142 SN 91491

A3 299 10 264 1 27T% 1I7% 12963 5294 | Model 2224 10 10 Model 19
SN 12142 SN 91491

A4 300 7 264 1 27% 17% 13323 3529 | Model 2224 10 10 Meodel 19
SN 132192 SN 91491

AS 241 [3 264 1 7% 17% £5.19 2941 | Model 2224 19 10 Model 19
8N 132142 SN 91491

AL 263 9 264 1 7% i i7 4706 | Model 2224 io 10 Model 19
SN i SN 51451

A7 0 5 264 1 7% 17% 162.96 2353 | Model 2224 10 10 Modei 19
SN 132142 SN 91491

B1 m 11 214 1 0% 16% 43133 62.50 | Model 2224 10 10 Mode! 19
8N 1321%0 SN 91491

B 2 i 264 1 27% 17% 23764 11765 | Model 2224 ie 10 Model 19
SN 132142 SN 91491

B 2 3 264 1 7% 17% 6667 1176 | Model 2224 10 i0 Model 19
8N 132142 SN 91451

B4 25 9 64 1 7% 17% 4074 4706 | Mode! 2224 10 10 Model 19
SN 132142 SN 91491

BS 3% 23 264 1 7% 17% 32963 129.41 | Model 2224 10 10 Maodel 19
SN 132142 SN 91451

Bs 366 14 264 1 1T% 17% 35556 7647 | Model 2224 10 10 Model 19
SN 132142 SN 91491

B7 2142 206 188 3 7% 15% 11909 9200 | Model 2224 10 10 Mode: 19
SN 132142 SN 91491

Ci 306 26 214 1 30% 16% 30667 15625 | Model 2224 10 10 Model 19
SN 1321%¢ SN 91491




Table A-6a

Building 4 Room 1
Floor - Affected Ares
Survey Number - 905956046103 & 90996040104 & 91096040105 & 091396040112 & 022097040162

Swvey | RewOounts | RawCouns | Backgvund | Background EE EX NetAdivity | NetActivity | lnstremest | Carwne | Gamwa Instrument
Point Beta/Gamma Alpha Beta/Gamma Alpha Beta Alphs Beta/Gamme Alpha ined Bkgd Readng Used
/i o’ | com/iMen’ | pm/100 o’ | cpen/100 o’ | Camme dpe/100 0 | dpen/100 o’

2 IS 34 264 i 7% 17% 44815 19417 | Model 2224 i 10 Maodel 19
SN 132142 8N 91451

Cc3 295 s 264 1 27% 17% 12963 2353 | Modei 2224 10 10 Meadel 12
SN inm142 SN 91491

C4 290 b 264 1 27% 17% 96.30 2353 | Model 2224 ie 10 Model 19
SN 132142 EN 91491

Cs 27 17 264 1 17T% 17% 44 44 9412 | Model 2224 19 16 Model 19
SN 132142 SN 91491

o5 299 1 264 1 7% 17% 12963 5882 | Model 2224 10 10 Mode! 19
8N 132142 SN 91481

7 268 136 128 3 2% 15% 363.64 TO6T | Model 2224 e 10 Maodel 19
SN 132142 SN 91451

D1 194 11 214 1 0% 16 % 4667 §2.50 | Model 2224 10 10 Model 19
SN 132150 SN 91491

D2 36 69 264 i 7% 17% 355.%6¢ 22353 | Model 2224 10 ie Mode! 19
SN 132142 SN 91491

D3 312 16 264 1 27% 17% TR 8824 | Mode. 2724 10 i0 Model 19
= M SN 21491

ALY 252 7 264 1 7% 17% 4k a4 3529 | Model 2224 10 10 Modal 19
SN 172192 EN 91491

Ds 259 10 264 i 7% 7% -18.52 5294 | Model 2224 10 10 Model 19
8N 132142 SN 91491

Dé 304 11 264 1 7% 17% 14815 5882 | Model 222¢ 10 1e Model 19
SN 132142 SN 91491

D7 309 17 264 1 7% 17% 16667 9412 | Model 2224 10 10 Model 19
8N 132142 SN 91491

Bl 196 1 2i4 1 30% 6% 60.00 6250 | Model 2224 1¢ 10 Modei 19
SN 132150 8N 921491

k73l 28 164 1 7% 17% 211 15882 | Model 2224 19 10 Model 19
SN 132142 SN 91491




Tsble A-6a

Building 4 Room |
Floor - Affected Ares
Survey Niuumber - 903596040103 & 920996040104 & 91096040105 & 091396040112 & 022097940102

Survey | RawCougts | RawCousts | Backercund | Background EXL Ex et Activity | Net Activity Instrument | Gamma | Gemma instrument
Point Beta/Gamms Alpha Peta/Vamma Alpha Bets ripha Beta/Gamma Alpha Used Bigd Reading Used
gu/it0ar’ | oe/i00an’ | opml00em’ | poviG0 o’ | Gamma dpe/100 e® | dpm/100 o’

B3 2% 7 264 1 7% 17% 96.30 3529 | Model 2224 10 10 Model 19
SN 132142 SN 91491

B4 293 1e 264 1 7% 17% i1481 5294 ;| Model 2224 10 10 Model 19
SN 132142 8N 91491

ES 269 12 264 1 27T% 17% 18.52 6471 | Model 2224 10 10 Model 19
SN 132142 SN 91491

E6 32 s 264 1 7% 17% 25183 8235 | Model 2224 10 10 Modsi 19
SN 132142 SN 91491

E? 2 n 264 1 ™% 17% 288 8% 18233 | Model 2224 10 10 Mode! 19
&N 132142 SN 91491

Fi 148 [ 214 1 0% 16% -220.00 2125 | Model 2224 i0 0 Model 19
SN 13215 SN $i49]

r 347 n 264 1 7% 17% 307.41 12941 | Model 2224 10 10 Model 19
SN 132142 SN 51491

=] 300 s 263 1 27% 7% 13333 4706 | Model 2224 10 10 Model 12
SN 132142 SN 91491

P4 el 14 264 i 17% 17% 13704 T647 | Model 2224 19 10 Model 19
8N 132142 8N $1491

7S 146 19 264 1 27% 17% 4667 10588 | Model 2224 10 16 Model 19
SN 132142 8N S1491

P6 309 7 264 1 7% 17% 16667 3529 | Model 2224 10 10 Model 19
SN 132142 SN 91491

2 313 13 264 1 7% 7% 181.48 70.59 | Modei 2224 16 10 Modei 19
SN 132142 SN 1491

(&)1 320 7 264 1 27T% 17% 207.41 3529 | Model 2224 10 10 Model 19
SN 132142 SN 91491

a2 27 is 264 1 7% 17% 22 2824 | Model 2224 10 10 Model 19
SN 132142 SN 91451

o3 2% 1 264 1 7% 7% -18.52 1765 | Model 2224 10 19 Model 19
8N 132i92 SN 91491




Table A-6s

Building 4 Room |
Fioor - Affected Area
Survey Number - 90396040103 & 90996040104 & 91096040105 & 0913960401 12 & 022057040102

Bwvey | Raw Counts Raw Counts | DBackaround | Bsckeround £ EX NetActivity | Nel Activity Instrumeni | Camme | Gamwoa Instrument

Point Fama/Gamms Alphe Beta/Gamms Alphs Beta Alpha Beta/Gamma Alphs Timed Tigd Resdwg Used

o100 e’ | cpal0ced | cp/10 o’ | /100 em’ | Oamme dpn/100 o’ | dpmy/100 o’

o4 245 (3 164 1 7% 17% -7037 2941 Modei 2274 10 10 Model 19
SN 12142 SN 91491
os 244 B 264 i 27% 7% 7407 1762 | Model 2224 10 10 Model 19
SN 132142 SN 91491
G6 254 s 264 1 27T% 17% -37.04 2553 | Model 2224 1¢ 15 Maodel 19
SN 132142 EN 91491
a7 221 13 264 i 7% 17% -159.2¢ 7059 | idodel 2224 10 i0 Model 19
SN 1321492 SN S14%1
H1 403 25 264 1 27% 17% 2222 141.18 | Maodal 2224 io 0 Model 19
SN 132142 SN 91491
H2 mn 10 264 i iT% 17% i 5294 | Model 2224 10 10 Model 19
8N 132142 SN 21491
H3 200 s 254 i 7% 17% 23704 2353 | Model 2224 10 10 Model 12
SN 132142 SN 91491
H4 163 4 264 1 27% 17% 7407 1765 | Model 2224 10 10 Maodel 19
SN 152142 SN 9149t

Eril 9 64 1 7% i7% 2407 4705 | Model 2224 10 10 Model .
8N 132142 8N 921491
Hé6 204 9 264 1 7% 17% anrn 4706 | Modei 2224 19 10 Modei 19
SN 132142 SN 91491
H7 244 14 w4 i 7% 1I7T% -7407 TEAT | Modal 2224 10 1o Madel 19
8N 132142 SN 91451
n 414 n 264 1 27% 7% $55.56 11765 | Model 3224 H 10 Model 19
SN 132:42 SN 91491
2 <20 I8 264 1 2T% 17% gk 21765 | Model 2224 10 10 Model 19
SN 1321492 SN 91491
n 224 13 64 1 7% 17% -148.15 7039 | Model 2224 10 10 Model 19
SN lﬂlﬂ SN 91491
14 1¢4 ] 264 1 27% 17% -259.26 4706 | Model 2224 10 it Mode! 19
SN 137142 SN 91491




Table A-6a

Building 4 Room |
Floor - Affected Area
Burvey Number - 9059604017~ 90996040104 & 91096040103 & 091296040112 & 022097040102

Survey | RawCouns | RawCounts | DBackground | Backeround | 5i8 EX NetActivity | NetAdivity | Instrumest | Osmma | Gemea Imtrument
Point Beta/Gomma Alpha Beta/Gamms Alphe Beta Alphs Beta/Gamma Alpha Used Bigd R: ading Used
po/i00 e’ | 100 enw’ | com/10 o’ | opm/100 e’ | Camea dpo/100 e’ | dpmy/100 o’

s 307 7 264 1 7% iI7% 13926 3529 | Model 2224 10 16 Model 19
SN 132142 SN 91491

16 176 6 264 1 7% 17% -325.93 2941 | Model 2224 10 10 Model 19
&N 132142 EN 91491

mw k) 3 364 i 7% 17% 23333 176.47 | Model 2224 10 ie Model 19
SN 132142 8N 91491

n 492 26 264 1 7% 17% K44 44 14706 | Model 2224 19 10 Model 19
SN 132142 SN 91491

n 533 30 64 1 7% 17% 99630 170.59 | Model 2224 10 10 Mode! 19
SN 1321492 SN 91491

n 73 is 264 1 7% 17% 4074 10060 | Model 2224 10 1e Model 19
SN 132142 8N 91491

»” r 14 i1 264 i 7% 17% 2593 11765 | Mode! 2224 10 9 Modei 19
EN 132142 SN 91491

5 344 16 264 1 7% 17% 296.30 8824 | Model 2224 1¢ 10 Model 19
SN 132142 SN 91491

3% 20% s 64 1 7% 17% ~207.41 2333 | Model 2224 10 10 Model 19
8N 132142 EN 91491

n %2 0 264 B 7% 17% 66.67 11076 | Model 2224 10 10 Model 19
SN 132142 8N 91491

K1 00 2 200 3 D% 16% 6.00 425 | Modal 2224 15 i3 Modei 19
SN 129430 SN 76228

K2 33 10 264 1 2% 17% 26296 5294 | Model 2224 10 10 Model 19
SN 1321492 BN 91491

K3 166 1 254 ] 27T% 17% -362.96 SRE2 | Modei 2224 te 10 Model 19
SN 32192 8N 91491

K4 Ik 24 264 1 217T% 17% 16296 13529 | Model 2224 10 io Modei 19
SN 132142 8N 91491

KS 286 i4 264 1 7% 17% 148 7647 | Model 2224 ie i0 Madel 19
SN 132142 BN 91491




Table A-6a

Puilding 4 Room |
Floor - Affected Area
Survey Number - 90596040103 & 90996040104 & 91096040105 & 091396040112 & 022097040102

Swvey | RawCounts RewCounts | Background | Backeround EL EX Net Activity Nat Activity instrument | Gamme | Cemma natrumont
Point Beta/Gamma Aipha Beta/Carms Alpha Bets Alphs Beta/Gamms Alpha Used Bipd Reading Uned
opey/ 100 om® cp100 e’ | cpm/100 e’ | @100 o’ | Cemma dp/100 o’ | dpen/100 o’

Ke 176 4 264 1 7% 17 32593 1765 | Model 2224 10 10 Model 19
SN 132142 SN 91491

K7 29% 17 264 1 27% 17% 12592 9412 | Model 2224 10 10 Eodel 19
8N 132142 SN 91491

L1 199 3 200 3 3% 16% 433 000 | Mods! 2224 15 15 Model 19
8N 129450 8N 76228

2 4RO 10 264 1 27% 17% 80C 00 5294 | Model 2224 10 10 Moded 19
SN 132142 8N 91491

i3 404 24 264 1 27% ™% sig82 13529 | Model 2224 10 10 Model 19
SN 132142 SN 91491

4 492 N 264 i 7% 17% 62222 18235 | Model 2224 10 i9 Model 19
SN 132142 BN 91491

Ls 7z 10 264 1 27% 17% %63 35294 | Model 2224 10 10 Model 19
7712142 SN 91491

Ls 320 9 264 1 7% 17% 20741 4706 | 1 odel 2224 10 1¢ Mode! 19
VN 132142 SN 91491

L7 409 19 264 1 7% 17% 33704 10588 | Model 2224 10 10 Model 19
SN 132142 SN %1451

M1 Pl ] 240 4 3% 4% 39.13 2857 | Model 2224 ] # Modei 19
SN 116257 SN 21491

M2 204 10 234 2 30% 5% -10079 5000 | Model 2224 10 16 Model 19
SN 132150 SN 91491

M3 e 26 B4 2 0% 6% 25000 15000 | Model 2224 10 i0 Mode! 1¢
SN 132130 8N 91491

M4 183 £ B4 2 0% 1£% -163.33 3750 | Model 2224 10 10 Model 19
8N 1321%0 SN 91491

M3 242 5 4 2 0% 16% 30.00 1875 | Model 2224 10 10 Model 19
8N 132150 8N 21491

]

M6 s 6 34 2 0% 15% S6.67 2500 | Model 2224 10 10 Model 19
SN 132150 SN 21491




Table A-6e

Building 4 Room |
Floor - Affected Ares
Survey Number - 90556040103 & 90996040104 & 21096040105 & 091396040112 & 022097040102

Swvey | BewCounts | RawCouss | Dackgroued | Beckeround EX EX Net Activity | Net Activity Instrument | Cemma | Camme Instrumerst
Point Beta/ Gammes Alpha Beda/Cormma Alpha Bet Alphs Bete/Garnma Alphs Uned Bkgd Rending Used
p/100 e’ | cpm/10Ceom’® | cpevl00em’ | cpm/i00 cm’ | Gromas dp/100 e’ | dpen/100 oo’

M7 252 12 234 2 0% 6% 60.00 62.50 | Model 2224 10 19 Maodel 19
SN 1321% SN 91491

N1 192 16 240 4 3% 1% -208.71 8571 | Model 2224 L] 10 Modei 19
SN 16257 SN 91421

N2 199 12 234 2 30 % 16% -116.67 62.50 | Model 222 10 10 Model 19
8N 1321% SN 91491

N3 &7 12 234 2 % 6% 21667 62.50 | Modei 2224 10 10 Mode! 10
8N 132150 SN 91491

N4 in i6 234 2 0% 6% ¥ £7.50 | Model 2224 10 io Model 19
SN 1321%0 8N 91491

N3 29 17 234 2 0% 16% 196.67 $3.7% | Model 2224 16 10 Model 19
BN 1321% SN 91491

Né 224 11 234 2 0% 6% -3333 35625 | Model 2224 10 10 Mode! 19
SN 1321%0 EN 91491

N? 209 16 34 2 0% 16% £333 £7.50 | Model 2224 19 10 Model 19
SN 132150 SN 91491

ol 43 3 240 " 3% 4% 134 <7.14 | Model 2224 8 10 Modsl 19
SN 116257 SN 91491

o2 209 13 234 2 30% 15% £333 6875 | Modei 2224 10 10 Model 19
8N 1321%0 SN 9149%

o3 394 17 234 H 0% 6% 531333 9375 | Model 2224 10 10 Model 19
BN 132150 SN 91431

04 am 3 234 2 0% 16% 56333 16875 | Model 2224 10 10 Mode! 19
8N 13215¢ IN 91491

os 345 10 34 2 0% 16% 38333 5000 | Model 2224 16 10 Mode! 19
&N 172150 SN 91491

05 252 14 134 2 30% 16% 60.00 7500 | Model 2224 i 10 Model 19
» &N 1321% 8N 91491

o7 250 27 234 2 30% 16% 5333 156.25 | Model 2224 10 10 Modsl 19
SN 132150 8N 91451




Table A-6a

Building 4 Room |
Floor - Affected Ares
Survey Number - 90596040103 & 90996040164 & 91096040103 & 091396040112 & 622097040102

Servey | Raw Counte RawCounts | Bsckground | Beckeround EX EX Net Activity Net Activity Istrument | Oamma | Gemma Instriznant
Poirr | Betw/Gnowna Alnhe Betr/Garene e Reta Alpha | Bets/Camma Alpha Timed Bkgd | Reading Used
/100’ | cpn100 o’ | cp/100 o’ | cpmv100 om® | Gamma dpn/i00 e’ | dpemy100 oo’

P! 261 Q 2% 2 0% 6% 90.00 4375 | Model 2224 10 10 Modei 19
SN 132150 SN 91491

”n 328 s 234 2 0% 16% 303123 1875 | Model 2224 10 10 Model 19
SN 132150 SN 91431

<] 338 13 B4 2 1% 16% 34667 81.25 | Model 2224 10 ¢ Model 19
SN 132150 SN 91491

P4 149 n 234 2 V% 16% 38333 12500 | Model 2224 20 10 Modei 19
SN 132150 SN 91491

Ps 299 25 234 2 W% 16% 21667 14375 | Model 2224 10 10 Mods! 19
BN 13215° 8N 91491

23 b e 1% 224 2 0% 16% 3667 10000 | Model 2224 16 10 Modal 19
SN 132150 SN 91491

2] 758 7% 234 2 0% 16% £0.00 16230 | Model 2224 10 10 Model 19
BN 132150 SN 91491

Q1 292 10 234 2 30% 16% 19233 $0.00 | Model 2224 10 10 Modet 19
SN 132130 SN 91491

(47 799 2 234 2 W% 16% 21667 3756 | Model 2224 10 10 Moded 19
SN 132150 SN 91491

@ 1€ s 134 2 0% 16% 340,00 37.50 | Model 2224 10 19 Modei 19
8N 132150 8N 91491

o4 267 13 234 2 0% 16% 110.00 6875 | Model 2224 10 10 Medel 19
SN 132150 BN 91491

Qs 211 14 4 2 0% 6% 7667 7500 | Model 2224 10 10 Mode! 19
EN 132150 SN 91491

o 241 13 34 2 0% 6% 2333 8125 | Modei 2224 10 10 Model 19
8N 132150 SN 91491

Q7 239 21 234 2 0% 15% 1667 11875 | Model 2224 10 10 Model 19
SN 132150 SN 91491
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Building 4 Room 2 - North Wall




Teble A-Ta
Buiiding 4 Room 2

North Wall - Affected Area
Survey Number - 92396040207

Survey | RawCounts | RawCounts | Dackeround | Beckground EL ES NetActivity | NetActivity Istrument | Gemme | Cacwne Insrument
Point Beta/Gamma Alpha Beta/Gamma Alphe Beta Alphe | Bete/Gemma Alphs Used Bikgd Reading Used
opo/iflor’ | w100’ | pm/100cw’ | cpmVi00cn’ | Gamma dp/1C0 o’ | dpm/109 o’

Al 248 7 1i8 + % 6% 43333 1875 | Model 2224 10 10 Model 19
SN 132150 SN 91491

A2 m 6 1ig 4 0% 16% 346.67 1256 | Model 2224 10 16 Model 19
SN 132150 8N 91491

A3 i84 9 1s 4 30% 6% 120.00 31.25 | Modai 2224 0 10 Modei 19
8N 132150 SN 91491

A4 in = is A 0% 1€% 176.67 23500 | Model 2224 10 10 Model 19
SN 132156 SN 91491

AS 13% b 118 4 30% 6% 70.20 3125 | Modsl 2224 10 10 Modei 19
SN 132150 SN 91491

Ab 264 7 118 4 30% 16% 48567 1875 | Model 2224 10 10 Model 19
8N 1321%0 SN 91491

AT 11 13 118 N 0% 16% 310.00 $6.25 | Model 2224 10 10 Mode! 9
SN 132150 BN 91491

AR 229 6 118 ° 0% 6% 370.06 12.50 | Model 2224 10 1t Model 19
SN m:.'ol 8N 91491

" 180 13 118 B 30% 15% 206.67 5625 | Model 2224 10 19 Model 19
SN 132150 BN<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>