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Acronyms and Abbreviations

CFR Code of Federal Regulations

DOE U.S. Department of Engergy
Dome BONUS Enclosed Domed Building
dpm/100cm?  disintegrations per minute per 100 centimeters squared
Dup Duplicate

MDA Minimum Detectable Activity
MMG MMG, LLC

NA Not Applicable

QA quality assurance

QC quality control

RCM Radiological Control Manager

rem roentgen equivalent in man

RPD Relative Percent Difference

RWP Radiological Work Permit

SAP Sampling and Analysis Plan

SOP Standard Operating Procedure
MR/hour micro-Roentgen per hour
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1.0 INTRODUCTION

MMG, LLC (MMG) conducted the comprehensive annual survey at the Dr. Modesto Iriarte
Technological Museum (former BONUS Facility) during the dates of 29 — 31 October 2012 with
support from PREPA personnel. This survey was conducted in accordance with the Sampling and
Analysis Plan (SAP) for the BONUS Facility prepared by the U.S. Department of Energy (DOE) (or
DOE contractor) as amended by a 16 January 2001 Memorandum from Webb to Alvarado. The
survey was also altered, as presented below in this report, in consideration of the covering of
contamination areas/surfaces by paint and/or concrete, the shielding (concrete floor) placed on the
Basement Level, the verification survey performed in January 2005 (refer to 22 February 2005
Memorandum entitled: 2004 Annual Survey and Verification Survey for Basement Floor), and
subsequent annual surveys. This report is organized in accordance with Section 6.2 of the SAP. The
sampling and inspection results are discussed below.

1-1
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2.0 PURPOSE

The purpose of this effort was to conduct an annual radiological survey - to ensure that exposure to
employees, the public and the environment to levels of ionizing radiation are as low as reasonably
achievable and demonstrate that levels of radioactivity at the facility remain within the criteria that
support the basis for continued use as a museum.
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3.0

LOCATION

This sampling and inspection effort focused on the BONUS Enclosed Domed Building (Dome).
Surveys and inspections were performed on the (1) exterior of the entombment (concrete
monolith where the entombed reactor vessel resides), (2) Main Level, and (3) Basement Level.
Table 1 provides a list of specific survey locations.

Table 1. Survey Locations and Results

Total Removable
Sample Dose Rate | Contamination Contamination
Sampling Location Number | (uR/hour) (dpm/100 cm?) (dpm/100 cm?) Comments
Routine Sampling
Pipe Chase Face 1 5 <MDA <MDA Monolith Top
Pipe Chase Face 2 4 <MDA <MDA Monolith Top
Pipe Chase Face 3 5 <MDA <MDA Monolith Top
Pipe Chase Face 4 4 <MDA <MDA Monolith Top
Top Plug Face #1 5 5 <MDA <MDA Monolith Top
Top Plug Face #1 6 5 <MDA <MDA Monolith Top
Top Plug Face #1 7 5 <MDA <MDA Monolith Top
Top Plug Face #2 8 5 <MDA <MDA Monolith Top
Top Plug Face #2 9 7 <MDA <MDA Monolith Top
Top Plug Face #2 10 4 <MDA <MDA Monolith Top
Top Plug Face #3 11 5 <MDA <MDA Monolith Top
Dup=<MDA
Top Plug Face #3 12 5 <MDA <MDA Monolith Top
Dup=5
Top Plug Face #3 13 4 <MDA <MDA Monolith Top
Top Plug Face #4 14 5 <MDA <MDA Monolith Top
Top Plug Face #4 15 4 <MDA <MDA Monolith Top
Top Plug Face #4 16 5 <MDA <MDA Monolith Top
Top Plug Top Surface 17 4 <MDA <MDA Monolith Top
Top Plug Top Surface 18 4 <MDA <MDA Monolith Top
Dup=<MDA
Top Plug Top Surface 19 4 875 <MDA Monolith Top
Main Floor Water Column 20 4 <MDA <MDA Main Level-Controlled Area
Main Floor Water Column 21 3 <MDA <MDA Main Level-Controlled Area
Instrument Thimble #1 22 5 <MDA <MDA Main Level-Controlled Area
Dup=<MDA
Instrument Thimble #2 23 5 <MDA <MDA Main Level-Controlled Area
Instrument Thimble #3 24 5 <MDA <MDA Main Level-Controlled Area
Pipe Chase Ext Hatch 25 5 <MDA <MDA Main Level-Controlled Area
Instrument Thimble #4 26 5 <MDA <MDA Main Level-Controlled Area
Fuel Pool Purif. Floor, area 27 16 16,550 <MDA Main Level-Controlled Area
Fuel Pool Purif. Floor, area 27A 4 <MDA <MDA Main Level-Controlled Area.
Taken to define elevated area
associated with 27 and 28.
Fuel Pool Purif Floor, area 27B 4 <MDA <MDA Main Level-Controlled Area.
Taken to define elevated area
associated with 27 and 28.
Fuel Pool Purif. Floor 28 14 71,828 <MDA Main Level-Controlled Area
(CMO005) Dup=76,622 Dup=<MDA
3-1
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Table 1 (Continued)

Total Removable
Sample Dose Rate | Contamination Contamination
Sampling Location Number | (uR/hour) | (dpm/100cm?) | (dpm/100 cm?) Comments
Routine Sampling (continued)
Side of Lig. Waste Ret. 30 18 1,001 <MDA Basement Level, Att. A —
Tank #1 Fig.s4 and 6
Side of Lig. Waste Ret. 31 15 1,668 <MDA Basement Level, Att. A -
Tank #2 Dup=15 Fig.s 4,5, and 6
F.W. Heater Room (Wall) 40A 12 6,086 <MDA Basement Level, Att. A -
Dup=12 Dup=6,587 Dup=<MDA [Fig. 9
F.W. Heater Room (Wall) 40B 10 <MDA <MDA Basement Level, Att. A -
Fig. 9
Vapor Sphere Room 42 4 <MDA <MDA Basement Level
Vapor Sphere Room 43 3 <MDA <MDA Basement Level
Condenser Room Entry 50A 5 <MDA <MDA Basement Level, Att. A —
Wall (Block) Fig. 11
Condenser Room Entry 50B 5 <MDA <MDA Basement Level, Att. A —
Wall (Concrete) Fig. 11
Additional Sampling Locations
Main Floor-Zone 1 65 5 NA <1000dpm/100cm?|Main Level-Public Access.
Masslin Smear
Main Floor-Zone 2 66 5 NA <1000dpm/100cm?|Main Level-Public Access.
Dup=5 Masslin Smear
Main Floor-Zone 3 67 5 NA <1000dpm/100cm?|Main Level-Public Access.
Masslin Smear
Main Floor-Zone 4 68 4 NA <1000dpm/100cm?|Main Level-Public Access.
Masslin Smear
Main Floor-Zone 5 69 4 NA <1000dpm/100cm?®|Main Level-Public Access.
Masslin Smear
Main Floor-Zone 6 72 4 NA <1000dpm/100cm?|Main Level-Public Access.
Masslin Smear
Main Floor-Zone 7 73 4 NA <1000dpm/100cm?|Main Level-Public Access.
Masslin Smear
Main Floor-Zone 8 74 4 NA <1000dpm/100cm?®|Main Level-Public Access.
Masslin Smear
Main Floor-Zone 9 75 4 NA <1000dpm/100cm?|Main Level-Public Access.
Masslin Smear
Main Floor-Zone 9 Smear 9A NA NA <MDA Main Level-Public Access
Main Floor-Zone 9 Smear 9B NA NA <MDA Main Level-Public Access
Main Floor-Zone 9 Smear 9C NA NA <MDA Main Level-Public Access
Main Floor-Zone 10 76 4 NA <1000dpm/100cm?|Main Level-Public Access.
Dup=4 Masslin Smear
Main Floor-Zone 11 77 4 NA <1000dpm/100cm?|Main Level-Public Access.
Masslin Smear
3-2
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Table 1 (Continued)

Total Removable
Sample Dose Rate | Contamination Contamination
Sampling Location Number | (uR/hour) | (dpm/100cm?) | (dpm/100 cm?) Comments
Additional Sampling Locations (Continued)

Main Floor-Zone 12 78 4 NA <1000dpm/100cm?|Main Level-Public Access.
Masslin Smear

Main Floor-Zone 14 79 5 NA <1000dpm/100cm?|Main Level-Public Access.
Masslin Smear

Main Floor-Zone 13 80 5 NA <1000dpm/100cm® Main Level-Public Access.
Masslin Smear

Basement Floor-Zone 1 70 6 NA <1000dpm/100cm’ | Basement Level Masslin
Smear

Basement Floor-Zone 2 71 5 NA <1000dpm/100cm’ | Basement Level Masslin
Smear

Basement Floor-Zone 3 81 5 NA <1000dpm/100cm?|Basement Level Masslin
Smear

Basement Floor-Zone 4 89 6 NA <1000dpm/100cm?|Basement Level Masslin
Smear

Basement Floor-Zone 5 90 4 NA <1000dpm/100cm?|Basement Level Masslin
Smear

Basement Floor-Zone 6 91 7 NA <1000dpm/100cm?|Basement Level Masslin
Smear

Basement Floor-Zone 7 92 4 NA <1000dpm/100cm?®|Basement Level Masslin
Smear

Basement Floor-Zone 8 93 5 NA <1000dpm/100cm’ |Basement Level Masslin
Smear

Basement Floor-Zone 9 94 4 NA <1000dpm/100cm?®|Basement Level Masslin
Smear

Basement Floor-Zone 10 95 5 NA <1000dpm/100cm’ | Basement Level Masslin
Smear

Basement Floor-Zone 11 96 4 NA <1000dpm/100cm?®|Basement Level Masslin
Smear

Basement Floor-Zone 12 97 3 NA <1000dpm/100cm’ |Basement Level Masslin
Smear

Basement Floor-Zone 13 98 5 NA <1000dpm/100cm’ | Basement Level Masslin
Smear

Basement Floor-Zone 14 99 4 NA <1000dpm/100cm? |Basement Level Masslin

Dup=4 Smear

Basement Floor-Zone 15 100 3 NA <1000dpm/100cm’ | Basement Level Masslin
Smear

Basement Floor-Zone 16 101 4 NA <1000dpm/100cm? |Basement Level Masslin
Smear

Basement Floor-Zone 17 102 5 NA <1000dpm/100cm’ | Basement Level Masslin
Smear

Basement Floor-Zone 18 103 5 NA <1000dpm/100cm?|Basement Level Masslin
Smear
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Table 1 (Continued)
Total Removable
Sample Dose Rate | Contamination Contamination
Sampling Location Number | (uR/hour) | (dpm/100cm?) | (dpm/100 cm?) Comments
Additional Sampling Locations (Continued)

Basement Floor-Condenser CR-1 5 <MDA <MDA Basement Level
Room Debris

Basement Floor-Debris D-1 5 <MDA <MDA Basement Level

Dup=5

dpm/100 cm? = disintegrations per minute per 100 centimeters squared

Dup = Duplicate

MDA = Minimum Detectable Activity

NA = Not Applicable

MR/hour = micro-Roentgen per hour
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4.0

PHYSICAL CONDITION

Appendix C provides a copy of the facility inspection checklist used during the annual survey.
Findings and observations are provided below.

Site Surveillance Features: Asphalt of the access road and parking area is in fair and
usable condition (Appendix A, Figures 34, 35, and 37). The motor of the entrance gate
was not operational at the time of the survey, but was manually operated by the
attending guard (Appendix A, Figure35). The security guard controlled access into the
gated facility and kept log of visitors. The Dome monolith plaques were in fair
condition. The fence surrounding the property is functional at controlling access,
however, there are several places where the barbed wire is missing (Figures 36 through
38). No immediate action is necessary.

Dome-Entombed Concrete Monolith and Monolith Penetrations: Inspection of the
Concrete Monolith (Appendix A, Figures 5 and 6) area revealed superficial cracks
throughout the surface of the structure (Appendix A, Figure 1). Superficial cracks are
also present along the base of the “top plug” of the concrete monolith top (Appendix A,
Figures 2 and 3). All dose rate measurements taken around the structure were not
significantly different from background measurements taken. No immediate action is
necessary. Qil/grease was observed on the top of the Concrete Monolith due to dripping
from the crane system above (Appendix A, Figure 4). It is recommended that drip
pans/pads be placed at those locations where oil/grease is accumulating on the Concrete
Monolith.

Dome-External Piping Systems: Inspection of accessible external piping systems
revealed no significant indications of deterioration. Some areas of flaking paint were
noted. No immediate action is necessary.

Dome-Basement Level: Corrosion is evident on all metal surfaces within
approximately 6 in. of the floor, including contaminated surfaces. However, the
concrete floor cover (installed in late 2004) covers all floor areas and bases of metallic
structures/equipment where surface contamination was present, which is preventing
contact with previously accessible contaminated and corroding surfaces. Only surface
fissures/cracks were noted in the concrete floor covering (Appendix A, Figure 17).
Control measures (fixed with paint and concrete layer in some places), which were
previously implemented, were inspected and do not require maintenance at this time.
Ongoing and routine assessment of accessible surfaces in the basement is recommended
to evaluate the continued effectiveness of the concrete cover flooring and control
measures (e.g., paint) emplaced on previous contamination areas. Access to areas with
historical removable contamination is being effectively controlled (Appendix A,
Figures 19 and 21). No immediate action is necessary.

Residue, which has built up within the large chamber in the Condenser Room, was
observed on the floor of the Condenser Room (Appendix A, Figure 25). The residue
clings to the interior surface of the chamber until its weight causes it to fall off and
some has exited the chamber through its open doors (Appendix A, Figure 24).
Radiological survey was performed on the loose material and it was determined to have
no discernible elevated radiation or radioactive contamination levels (see below). No
immediate action is necessary.

4-1

Draft — Revision 1 January 2013



Draft 2012 Annual Radiological Survey Report
Dr. Modesto Iriarte Technological Museum
Rincon, Puerto Rico

e Dome-Basement Level Flooding: Inspection of this level revealed no standing water
on the floors. Storm water drains appear to be functioning properly, but silt/mud
remains in the sump (Appendix A, Figure 20). PREPA personnel indicate that water
does accumulate in the sump, but evaporates leaving silt/mud behind. Sampling and
removal of silt/mud should be planned within the next two to three years (repeat from
2011), which would increase the capacity of the sump to retain water until it
evaporates.

In 2011 it was reported that rainwater infiltration was occurring in two places: 1) due to
tears/holes in the rubber gasket around the exterior base of the Dome and 2)
deterioration of the metal frame of the Basement Level loading door. PREPA
implemented corrective action on these two issues by installing a new gasket around
the exterior base of the Dome (Appendix A, Figures 30 and 31) and by sealing the
metal frame of the Basement Level loading door with expanding foam sealer
(Appendix A, Figures 32 and 33). The corrective actions appear to be effective as no
signs of recent or active infiltration were observed (Appendix A, Figures 22 and 26).

e Dome-Main Level: The Main Level (Controlled Area) is that portion of the Main
Level that is not accessible to the public (Appendix A, Figure 4). The two historical
contamination sites remain covered with floor tiles; the tile work is in good condition
and is effective in reducing the dose levels. One area adjacent to the north side of the
Monolith is also covered with lead bricks (Appendix A, Figure 13), which is effective
in reducing elevated dose rate levels in this area. Ongoing and routine assessment of the
floor tile and lead bricks in this area is recommended. There is also no discernable
evidence of work and/or damage affecting the control measures (floor tiles) on the
Main Level, Museum Area (Appendix A, Figures 7 through 12). The safety guard along
the railing, which protects from falls to the Basement Level below, is in good condition
(Appendix A, Figure 16) and access control signs are properly placed along the railing.
However, the gate within the railing system, which provides access from the Museum
Area to the Controlled Area, has no lock (Appendix A, Figure 14). It is recommended
that a pad lock be placed where appropriate on the Main Level rail system access door.

e Dome-Mezzanine Level: Access to ladders and stairways leading to the mezzanine
level are being effectively maintained and controlled (Appendix A, Figure 16). The
structure appears sound and in good condition. No immediate action is necessary.

e Dome-Exterior: Inspection of the Dome structure (Appendix A, Figure 28) did not
reveal any significant structural discrepancies, although the paint on the Dome shell has
faded and is flaking in spots. The metallic pass-through portal at the northern entrance
still shows signs of significant corrosion (Appendix A, Figure 29) and flaking paint.
The southern entrance portal is in good condition (Appendix A, Figure 15) as it is
within the museum entrance and protected from the elements. It is recommended that
corrosion control coating and new paint be applied to the north entrance pass-through
portal to prevent any structural or mechanical damage to the entrance door mechanism.
PREPA has awarded a contract to paint the Dome-Exterior for execution in 2013.

e Surrounding Land: Inspection the surrounding land within approximately 0.25 miles
of the site revealed no significant changing features or activities that might affect site
security. The beach immediately adjacent to the site continues to be a popular surfing
location. The adjacent lighthouse and surrounding scenic overlook continues to be a

4-2
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popular place for the local population and vacationers to watch the sun set. No
immediate action is necessary.

e General Site Upkeep: The buildings and grounds appear well maintained and the grass
had been recently mowed (Appendix A, Figures 34 and 35). No immediate action is
necessary.

e Site Security: A security guard was present at all times during the survey. No
immediate action is necessary.

e Erosion: Inspection of the surrounding property and slopes to the beach revealed no
significant changes or signs of excessive erosion. Dense vegetation on the slopes from
the facility to the beach appears to be effectively controlling erosion (Appendix A,
Figure 38). No immediate action is necessary.

4-3
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5.0 DIRECT RADIATION MONITORING

The Table 1 presents direct radiation monitoring results for this survey. Appendix B provides
survey records and sketches depicting survey locations for the direct radiation monitoring
conducted during this annual comprehensive survey. Direct radiation measurements were taken
with a Ludlum Micro-R Meter, Model 19, at 30 cm from the source or survey location. Table 2
summarizes these results.

Table 2. Summary of Direct Radiation Monitoring Results

Annual Dose
Dose Rate at 30 cm from Source Limits
(UR/hour) Expected Exposure Rate® (rem/year)
Max.
Min. Ave. Max. Exposure Rate Rad
Location (UR/hour) | (uR/hour) | (uR/hour) | (hour/year) | (rem/year) | Worker | Visitor
Monolith Top 4 4.7 7 416 0.003 2 NA
Main Level 3 6.4 16 416 0.007 2 NA
(Controlled Area)
Main Level 4 4.4 5 2,080 0.010 2 NA
(Public Access) (employee)
832 (visitor) 0.004 NA 0.1
Basement Level 3 5.9 18 416 0.007 2 NA

rem = roentgen equivalent in man

®Based conservatively on the maximum-recorded dose rate at a conservative exposure scenario. For example,
exposure level for the Monolith top would be 7 uR/hour x (1 rem/1,000,000 uR) x (8 hours/1 week) x (52
weeks/1 year) = 0.003 rem/year.

The results summarized in the Table 2 indicate that there are no Radiation Areas in the BONUS
Facility as defined in Title 10 Part 835 of the Code of Federal Regulations (10 CFR 835), which
is 0.005 rem/hour at 30 cm or 5,000 uR/hour at 30 cm for the dose rate measurements conducted
at BONUS). The highest dose rates recorded at 30 cm in the BONUS Facility are well below the
limit defining a radiation area. The radiation levels exhibited throughout the facility do not
approach annual dose limits for radiological workers or site visitors based on conservative
exposure scenarios summarized in the table above.

Instrument calibrations and daily response check records (pre-survey and post-survey each day
of use) are maintained at the BONUS facility. Appendix D provides a copy of instrument
calibration sheets. Duplicate field measurements were also made at a rate of 5% of the routine
measurements and are summarized in Table 3. All quality assurance (QA)/quality control (QC)
checks performed within acceptable limits.
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Table 3. Summary of Direct Radiation Monitoring Quality Control

Result (uR/hour)

Location Initial Duplicate RPD (%) Comments
12 5 5 0 Very good

31 15 15 0 Very good
40A 12 12 0 Very good
66 5 5 0 Very good

76 4 4 0 Very good

99 4 4 0 Very good
D-1 5 5 0 Very good

RPD = Relative Percent Difference = [(Sample — Duplicate)/((Sample + Duplicate)/2)] x 100

5-2
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6.0 CONTAMINATION LEVEL MONITORING

Table 1 presents contamination level monitoring results for this survey. Appendix B provides
contamination survey records and sketches depicting survey locations for the surface
contamination measurements conducted during this annual comprehensive survey.
Measurements were taken with a Ludlum 44-9 probe coupled to a Ludlum 2221
Scaler/Ratemeter. Total surface and removable contamination surveys were conducted in
accordance with Standard Operating Procedures (SOPs) PBR-11.3.1 and 11.4.1. Contamination
level results are summarized below.

Concrete Monolith

There are no radioactive Contamination Areas (as defined in 10 CFR 835) associated with the
exterior of the Concrete Monolith structure. Smear samples were collected from the surface of
the Concrete Monolith to assess transferable or removable surface beta/gamma contamination.
None of the smear samples exhibited removable contamination above the MDA. One survey
locations exhibited total surface contamination levels above the MDA (location 19 at 875
dpm/100 cm?. This value is well below the survey action level for total surface beta/lgamma
contamination (5,000 dpm/100 cm?). It is recommended that the Concrete Monolith Top be
designated as a Controlled Area due to the presence of slightly elevated fixed surface
beta/gamma contamination levels. Marking/posting of this area is not required; however,
administrative procedures should be in place to ensure that no intrusive (disturbing the Concrete
Monolith surface) work is performed on this level without review and approval by the
Radiological Control Manager (RCM). Job-specific Radiological Work Permits (RWPs) may be
required for any future intrusive work on the Concrete Monolith Top.

Main Level (Controlled Area)

There are no radioactive Contamination Areas associated with the controlled area (inside the
railing and Plexiglas) of the Main Level. Smear samples were collected from the floor surface of
the Main Level (controlled area) to assess transferable or removable surface beta/gamma
contamination. None of the smear samples exhibited removable contamination above MDA.
However, two planned survey locations, 27 and 28, had total surface beta/gamma contamination
levels above the 5,000 dpm/100 cm? action level (16,550 and 71,828 dpm/100 cm?, respectively).
It is recommended that the Main Level (controlled area) remain designated as a Controlled Area
due to the presence of elevated fixed surface beta/gamma contamination and be marked/posted in
accordance with Section 6.7 of SOP PBR-11.1.4 (modify posting to avoid alarming visitors —
current posting is acceptable). Administrative procedures should be in place to ensure that no
intrusive (disturbing the floor surface) work is performed in this area without review and
approval by the RCM. Job-specific RWPs may be required for any future intrusive work in this
area.

Main Level (Public Access Area)

The Main Level (public access area) was evaluated for transferable/removable surface
contamination only (i.e., only smear samples were performed). These results and previous
surveys indicate that there are no radioactive Contamination Areas associated with the public
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access area (outside the railing and Plexiglas) of the Main Level. Masslin samples (survey
locations 65-69 and 72-80) were collected from the floor surface of the Main Level (public
access area) to assess transferable or removable surface beta/gamma contamination. Masslin
smear samples exhibited no removable contamination above MDA or 1,000 dpm/100 cm?,
except location 75 showed slightly elevated levels on the masslin sample (representing Zone 9,
approximately 500 ft* area). Zone was further evaluated by collected on three discrete smear
samples from the floor (Appendix B, survey sketch). All three smears exhibited no removable
contamination above MDA or 1,000 dpm/100 cm?. Historically, fixed surface contamination
does exist on the concrete floor of the Main Level (public access area), but has been shielded by
the placement of tiles in this area (Appendix A, Figure 10). Despite the fact that fixed
contamination has been shielded with floor tiles, it is recommended that this area remain a
Controlled Area. Marking/posting of this area is not required; however, administrative
procedures should be in place to ensure that no intrusive (disturbing the floor surface) work is
performed on this level without review and approval by the RCM. Job-specific RWPs may be
required for any future intrusive work in this area. It is recommended that at least three distinct
smear samples be collected from Zone 9 (location 75) prior to masslin sampling during the 2013
annual survey.

Basement Level

Since the Basement Level floor has been covered with approximately 4-in of concrete, all floor
sampling locations on this level were evaluated for transferable/removable surface contamination
only (i.e., only smear samples/masslin were performed). Masslin samples (survey locations 70,
71, 81, and 89-103) were collected from the floor surface of the Basement Level to assess
transferable or removable surface beta/gamma contamination. Masslin smear samples exhibited
no removable contamination above MDA or 1,000 dpm/100 cm?. In addition to the masslin
samples performed on the floor throughout the level, total and removable contamination was
assessed on other surfaces (other than floor) that have been covered with paint and/or concrete
due to historical removable contamination (survey locations 30, 31,40A, 40B, 50A, and 50B).
None of the smear samples from these locations exhibited removable contamination above
MDA. However, one of these survey locations, 40A (Appendix A, Figure 9), had total surface
beta/gamma contamination levels above the 5,000 dpm/100 cm? action level (6,086 dpm/100
cm?). Two additional survey locations, 30 and 31, exhibited a total surface contamination level
above MDA, but well below the 5,000 dpm/100 cm? action level. Based on these results, there
are no radioactive Contamination Areas associated with the Basement Level.

Two additional survey locations (42 and 43) were evaluated in the Vapor Sphere Room where a
tank was historically used for radioactive waste/material storage (a sign indicating radioactive
material storage was also present on the door). These survey locations were taken from on top of
the newer concrete floor. Both removable and total surface readings at these two locations were
below MDA.

In addition to the planned survey locations, PREPA personnel pointed out two locations where
debris had accumulated:

¢ Residue, which has built up within the large chamber in the Condenser Room, was
observed on the floor of the Condenser Room as mentioned above (Appendix A, Figure
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25). The “chunks” of residue were scanned/frisked resulting in no discernible elevated
levels of radioactivity. A confirmatory discrete sampling location (location CR-1) was
evaluated both removable and total surface contamination and found to be below MDA.

e During the re-sealing of the metal framing of the Basement Level loading door, old
sealing was removed and accumulated inside on the Basement Level floor (Appendix A,
Figure 23). The debris items were scanned/frisked resulting in no discernible elevated
levels of radioactivity. A confirmatory discrete sampling location (location D-1) was
evaluated for both removable and total surface contamination and found to be below
MDA.

Recommendations for access control and posting of this area are provided below:

e Proposed public access area in Basement Level — Despite the fact that fixed
contamination has been shielded with the added concrete flooring in the basement, it is
recommended that the proposed public access area in the Basement Level remain
designated as a controlled area. Marking/posting of this area is not required; however,
administrative procedures should be in place to ensure that no intrusive (disturbing the
floor surface) work is performed on this level without review and approval by the RCM.
Job-specific RWPs may be required for any future intrusive work in this area.

e Proposed non-public access area in the Basement Level — Despite the fact that elevated
removable surface contamination levels have been fixed through control measures, it is
recommended that the proposed non-public access areas in the Basement Level remain
designated as a controlled area and be marked/posted in accordance with Section 6.7 of
SOP PBR-11.1.4 (modify posting to avoid alarming visitors). The non-public access
areas are those portions of the Liquid Waste Pump Room/F.W. Heater Room and
Retention Tank Room that will be partitioned off as “no public access”. Those portions
of these rooms that will allow public access will be controlled as stated in the previous
bullet. Administrative procedures should be in place to ensure that no intrusive
(disturbing the floor or wall surfaces) work is performed on this level without review
and approval by the RCM. Job-specific RWPs may be required for any future intrusive
work in this area.

Contamination Survey QA/QC

Instrument calibration records and daily response check records (pre- and post-survey daily
checks) are maintained at the BONUS facility. Appendix D provides a copy of instrument
calibration records. Duplicate field measurements were also made at a rate of 5% and are
summarized in Table 4.
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Table 4. Summary of Contamination Level Monitoring Quality Control

Result (dpm/100 cm?)

Location Initial Duplicate RPD (%) Comments
11 (Total Surface) <MDA <MDA NA Good
18 (Removable) <MDA <MDA NA Good
22 (Total Surface) <MDA <MDA NA Good
28 (Total Surface & 71,828 76,622 6% Good
Removable) <MDA <MDA NA Good
40A (Total Surface & 6,086 6,587 8% Good
Removable) <MDA <MDA NA Good

RPD =[(Sample — Duplicate)/[(Sample + Duplicate)/2)]] x 100

Contamination survey QA/QC checks are acceptable.
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7.0 LABORATORY DATA

There were no radiological laboratory data generated to support this survey. However, Appendix
E includes asbestos monitoring data collected within the facility in 2012. There are no additional
recommendations for the facility radiological monitoring and protection associated with the 2012
asbestos monitoring results.
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8.0 SUMMARY OF RECOMMENDATIONS

Based on previous surveys and the 2012 Annual Survey results presented above, the following
recommendations are provided:

e No “general” RWPs are required for non-intrusive, routine activities (surveys, tours,
etc.) at the Facility. Activities that may disturb floors, walls, and/or other potentially
contaminated surfaces should be written in a brief planning document and submitted to
the RCM for review. As noted in the bullets below, job-specific RWPs may be required
for any future intrusive work in the facility.

e Physical Condition:

= Oil/grease is dripping from the crane system onto the Concrete Monolith
top (Appendix A, Figure 4). It is recommended that drip pans/pads be
placed at those locations where oil/grease is accumulating on the Concrete
Monolith.

= Storm water drains appear to be functioning properly in the Basement
Level, but the sump is filling with silt/mud (Appendix A, Figure 20).
Sampling and removal of silt/mud should be planned within the next two
to three years (repeat from 2011).

= The metallic pass-through portal at the northern entrance shows signs of
significant corrosion (Appendix A, Figure 29) and flaking paint. It is
recommended that corrosion control coating and new paint be applied to
the north entrance pass-through portal to prevent any structural or
mechanical damage to the entrance door mechanism (repeat from 2011).

= The gate within the railing system, which provides access from the
Museum Area to the Controlled Area, has no lock (Appendix A, Figure
14). It is recommended that a pad lock be placed where appropriate on the
Main Level rail system access door.

e Concrete Monolith: It is recommended that the Concrete Monolith Top remain
designated as a controlled area due to the presence of elevated fixed surface
beta/gamma contamination levels. Marking/posting of this area is not required,;
however, administrative procedures should be in place to ensure that no intrusive
(disturbing the Concrete Monolith surface) work is performed on this level without
review and approval by the RCM. Job-specific RWPs may be required for any future
intrusive work on the Concrete Monolith Top.

e Main Level (non-public access area): It is recommended that the Main Level
(controlled area) remain designated as a controlled area due to the presence of elevated
fixed surface beta/gamma contamination and exposure rates and be marked/posted in
accordance with Section 6.7 of SOP PBR-11.1.4 (modify posting to avoid alarming
visitors — current posting is acceptable). Administrative procedures should be in place
to ensure that no intrusive (disturbing the floor surface) work is performed on this level
without review and approval by the RCM. Job-specific RWPs may be required for any
future intrusive work in this area.

e Main Level (public access area): Despite the fact that fixed contamination has been
shielded with floor tiles, it is recommended that the Main Level (public access area)
remain a controlled area. Marking/posting of this area is not required; however,
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administrative procedures should be in place to ensure that no intrusive (disturbing the
floor surface) work is performed on this level without review and approval by the
RCM. Job-specific RWPs may be required for any future intrusive work in this area.
Due to a masslin sample with with slightly elevated readings, it is also recommended
that at least three distinct smear samples be collected from Zone 9 (location 75) prior to
masslin sampling during the 2013 annual survey.

e Proposed public access area in Basement Level: Despite the fact that fixed
contamination has been shielded with the added concrete flooring in the basement, it is
recommended that the proposed public access area in the Basement Level remain
designated as a controlled area. Marking/posting of this area is not required; however,
administrative procedures should be in place to ensure that no intrusive (disturbing the
floor surface) work is performed on this level without review and approval by the
RCM. Job-specific RWPs may be required for any future intrusive work in this area.

e Proposed non-public access area in the Basement Level — Despite the fact that elevated
removable surface contamination levels have been fixed through control measures, it is
recommended that the non-public access areas in the Basement Level remain
designated as a controlled area and be marked/posted in accordance with Section 6.7 of
SOP PBR-11.1.4 (modify posting to avoid alarming visitors). The non-public access
areas are those portions of the Liquid Waste Pump Room/F.W. Heater Room and
Retention Tank Room that will be partitioned off as “no public access”. Those portions
of these rooms that will allow public access will be controlled as stated in the previous
bullet. Administrative procedures should be in place to ensure that no intrusive
(disturbing the floor surface or control measures) work is performed on this level
without review and approval by the RCM. Job-specific RWPs may be required for any
future intrusive work in this area.

e Per SOP PBR-11.1.4, routine surveys are required to ensure removable contamination
remains below action levels. For this purpose, it is recommended that the annual
comprehensive survey and quarterly surveys continue to be repeated. Quarterly surveys
should focus on public access areas in close proximity to historical removable
contamination areas (F.W. Heater Room/Liquid Waste Pump Room and Retention
Tank Room).
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id .
(North Side) — Surface Cracks (Typical)

Figure 2. Entont Top (Top Plug)



Figure 3. Entombment Top (Top Plug) — Surface Cracks (Typical)

Figure 4. Entombment Top (Top Iug) - Oil rip/Stains from Overhead Crane



Figure 6. Entombment (North Side)



Figure 7. Main Level (North Side) — Overhead View

Figure 8. Main Level (Notheast Side) — Overhead View



Figure 10. Main Level (Southeast Side) — Overhead View



Figure 12. Main Level (Controlled Area) — Tiles Over Fixed Surface Contamination



Figure 14. Main Level (Controlled Area) — Gate Access to Controlled Area
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Figure 15. Main Level (MuuAm rea) — South Entrance

Figure 16. Main Level (Museum Area) — Ladder to Mezzanine Locked-Out



Figure 16. Main Level (Museum Area) — Guard Over Opening to Basement Level

Figure 17. Basement Level — Cracks in Concrete Floor (Typical)



Figure 18. Basement Level — Sample Location 50A (Small Crack in Concrete Shielding)

Figure 19. Basement Level — Concrete Filled Sink



Figure 21. Basement Level — New Asbestos Containing Material Sign in Room Where
Sampling Locations 40A and 40B are Located



Figure 22. Basement Level — Loading Access Door (No Signs of Leak through Door)

4

Figure 23. Basement Level — Loadicéss Door (Debris from Old Seal Material)



Figure 24. Basement Level — Condenser Room (North Side Access)

Figure 25. Basement Level — Condenser Room (Debris from Condenser on Floor)



—_
Figures 26A and 26B. Basement Level — Beneath North Entrance (No Signs of Recent
Water Leak into Basement Level)

Figure 27. Dome Structure — Interior with Fire Suppression Piping



Figures 28A and 28B. Dome Structure — Exterior

Figure 29. Dome Structure — North Entrance (Exterior with Significant Corrosion)



i J

Fiures A and 30B. Dome Structure — Flexible Gasket/SeI |

Figure 31. Dome Structure — Flexible Gasket/Seal (Retains Water in Some Locations)



AR
Figures 33A, 33B, and 33C. — Basement Loading Access Door (New Expanding Foam Seal
to Prevent Rain Water from Entering the Basement Level)






| Figure3.
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Figure 39. Ancillary Building — Previous Water Tank Overflow has been Shut-Off (No
Standing Water)
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TECHNOLOGICAL MUSEUM DR. MODESTOQO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)
CONTAMINATION SURVEY FORM

Rincon, Puerto Rico

Project: _BONUS - MMG

Purpose of Survey: Year 2012 Comprehensive Survey

A=(Sample-Bkg)/E x CF

Date/Time -;Q [ + Z_ﬁ.{"‘ 7l (@) 9 204{1 ask Number ﬂi

Specific Area of Survey: Entombed Building-North Side MDA=((2.71/Tbkg + 3.3sqri(Bkg/Tbkg+Bkg/Ts))/E x CF

Inst. type Serial # | Cal. due date | Probe type | Serial # | Cal. due date | Efficiency | Ct. Time Bkgd MDA
Tbkg/Ts | Reading | dpm/100cm?
(minutes) (cpm)
Ludlum 2221 140001 | 3123/13 44-9 | 154535 3/23/ 3 [ 16 %| 8 12 |47 (2
A A b 7 7 % 7
SURVEY DATA Survey Map Attached E«’es 0 No
Gross Counts in CPM Contamination in dpm/100 cm”®
By Py By
No. Description/Location Removable Total Removable Total
1 | North Side see He St M)A
2 |North Side Qoo A Semator 2 Dy
3 |North Side Dodos s Pk 1o g
4 |North Side { S6 ( < DA
24 | North Side \ A9 ) 2,DH
26 | North Side § 49 ) “UDAF
YA
Survey Technician: _f . dnca
Reviewed By: (4 é/’ ,Lﬁbb
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‘MDA is total in dpm/100 cm?
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TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP
(former BONUS REACTOR FACILITY) Rincén, Puerto Rico

SITE:

Entombed Reactor Building Time: M Date: Yr[Z Mo /& Dy 29
Task: Comprehensive Survey RWP: NA
Map key: ©= Sample Location [J = Air Sampler Location = Core Sample

Dose Rate Abbreviations: CT/WB/GA, where CT = Contract, WB = Whole Body, GA = General Area

Building: Entombed Reactor Building Location: North Side

Sketch: Entombment System - North View

1 = Sample Locations

RADIOLOGICAL SURVEY REPORT (MAP)

FlooE Elevation
-
=
| 1 2 3 2
!
.54“‘19} he Cf/"ﬂ/ he Sﬁ*ﬂ}hr L}M /hr‘
_ e |
® ® |
® /
e e R L

265-T

£

Instruitients (Modelnd Serial Numibersy: Made] (9 # 4 8/90
Survey Technician(s): #. % - W(?;Aé

Y
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TECHNOLOGICAL MUSEUM DR. MODESTOQO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)

Rincon, Puerto Rico

CONTAMINATION SURVEY FORM

Project:

BONUS - MMG

Specific Area of Survey: Entombed Building-NoruthWest Side

Purpose of Survey: Year 2012 Comprehensive Survey

Date/Time /‘0/2 "/IZ

A=(Sample-Bkg)/E x CF

09 IM"S Task Number ~//F

MDA=((2.71/Tbkg + 3.3sqrt(Bkg/Tbkg+Bkg/Ts))/E x CF

Inst. type Serial# | Cal. due date | Probe type | Serial# | Cal. due date | Efficiency %REE: oouge dpml\?%?)-cmz
y (minutes)
Ludlum 2221 149991 ?fzsr/l?- 449 | 154535 3/ 2o/ | /6 w| 812 B2
A s : T — —
SURVEY DATA Survey Map Attached ¥ Yes [ No
Gross Counts in CPM Contamination in dpm/100 cm?
No. Description/Location Remg}\rrab{e Tgtyaﬂ Remg}\’rable Tg;{al
5 Top Plug Face S0l 5;{ S oL L DA
6 |Top Plug Face Sméos 4 Sl by
7 |Top Plug Face Dok o2 Dada. | cmpy
8 Top Plug Face el / , DA
9 | Top Plug Face i) { e Dy
10 | Top Plug Face oo \ 2 MDA
11 | Top Plug Face \ £g \ < 1D
12 |Top Plug Face } £L / <A1D4)
13 | Top Plug Face / o 9 / MDA
14 | Top Plug Face / i ( Zo D
15 | Top Plug Face \ GL{ \ LDA
16 | Top Plug Face \ L \ <1DA
17 | Top Plug — Top Surface ) Lo / < mOA
18 |Top Plug - Top Surface / 4R K < MDA
19 | Top Plug — Top Surface K ¢8 ) _’75
Hdup | doplicate )om £8 A < MDS
Survey Technician: “?‘: Luca
Reviewed By: C.c)ehd
MDA is total in dpm/100 cm?
pPage | of & Rev 3 (10/12)




TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)
Rincon, Puerto Rico

RADIOLOGICAL SURVEY REPORT (MAP)

SITE:
Entombed Reactor Building Time: O fSJ‘ A/s Date: Yr {Z Mo / S Dy 2 ?
Task: Comprehensive Survey RWP: NA

Map key: ©= Sample Location [ = Air Sampler Location = Core Sample

Dose Rate Abbreviations: CT/WB/GA, where CT = Contract, WB = Whole Body, GA = General Area

Building: Entombed Reactor Building Location: Entombment System — Top (Plan View)
Sketch:
X 1" = Sample Locations
5 A S
5 6 7
v v v
% —> | ndy e S
18
15 =3 '.{ = 9.7
LS 19 <
14 —3 10
4 4
N
b s 12_ 1 = =
Tt & s e
\h_ cale: g -
(2 de
=4

ia ARy
Instruments (Model and Serial Numbers): Mﬂdd / ? #/ L{ 8( ?O ‘?"'___-'

Survey Technician(s): A{ bea + O, DU:’AL
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TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)

Rincén, Puerto Rico CONTAMINATION SURVEY FORM

Date/Time ”’/3“2’2' 0‘?2‘3 s Task Number /‘/A

MDA=((2.71/Tbkg + 3.3sqrt(Bkg/Tbkg+Bkg/Ts))/E x CF

Project: _BONUS - MMG

Specific Area of Survey: Entombed Building-South Side

Purpose of Survey: Year 2012 Comprehensive Survey A=(Sample-Bkg)/E x CF

Inst. type Serial# | Cal. due date | Probe type | Serial # | Cal. due date | Efficiency | Ct Time Bkgd MDA
Tbka/Ts | Reading | dpm/100cm?
(minutes) (cpm)
Ludlum 2221 140001 |3[22/12 mo| 1sas3s|3/23/12 | Jg »| S, 2| 65 950
v B 4 — 7 7 B
SURVEY DATA Survey Map Attached l!/Yes 0 No
Gross Counts in CPM Contamination in dpm/100 cm?
By By fy
No. Description/Location Removable Total Removable Total
. §er Smead See S ear
22 | South Side S 39 Sate 21409
22| duo[ieate N A 27 A Zapdg
P
Survey Technician: A. Lucea
Reviewed By: C. (AJebh
‘MDA is total in dpm/100 cm?
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TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP
(former BONUS REACTOR FACILITY) Rincén, Puerto Rico

RADIOLOGICAL SURVEY REPORT (MAP)

SITE:

Entombed Reactor Building Time: _/ :)%I"PS Date: Yr [‘ Z Mo Jie} Dy 19
Task: Comprehensive Survey RWP: NA
Map key: ©= Sample Location [ = Air Sampler Location __ = Core Sample

Dose Rate Abbreviations: CT/WB/GA, where CT = Contract, WB = Whole Body, GA = General Area

Building: Entombed Reactor Building Location: South Side

Sketch:

Entombment System - South View

1 = Sample Localions

Floor Elevation
P
s SIS SR ST ¢ 3!
Approximate i
s /ﬁ’Q/I e Scale: §-0"
22 Floor Elevation
-4
1900
- L
- >

Instruments (Model and Serial Numbers): Mu_-j;_{ /? # /y 8 fqo

Survey Technician(s): I" l;::.j wereoa,  +C wtbb
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Rincén, Puerto Rico

CONTAMINATION SURVEY FORM

TECHNOLOGICAL MUSEUM DR. MODESTO IRTIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)

Project:

BONUS - MMG

Specific Area of Survey: Entombed Building-SouthWest Side

Purpose of Survey: Year 2012 Comprehensive Survey

Date/Time fo/SQ[{?.

06”5 j‘V'S Task Number /{/ﬁ

A=(Sample-Bkg)/E x CF

MDA=((2.71/Tbkg + 3.3sqrt(Bkg/Tbkg+Bka/Ts))/E x CF

Page i of l—

Inst. type Serial # | Cal due date | Probe type | Serial # | Cal. due date | Efficiency | Ct Time Bkgd MDA’
Tbkg/Ts Reading | dpm/100cm?
(minutes) (cpm)
Ludium 2221 19901 |3 2213 aa9| 1545352 /23/13 | 16 %] S,z | €5 95
A/ ﬁ et 1 L / ; 3 T
SURVEY DATA Survey Map Attached gYes O No
Gross Counts in CPM Contamination in dpm/100 cm?
By By Py By
No. Description/Location Removable Total Removable Total
: 8 L& Smear ; dae Smear
23 | SouthWest Side fate £ Dacka 2MDA
NA '
VA
Survey Technician: ’4 « Lucctoan
Reviewed By: C. (xed L
‘MDA is total in dpm/100 cm?
Rev 3 (10/12)




TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)
Rincén, Puerto Rico

RADIOLOGICAL SURVEY REPORT (MAP)

SITE:

Entormbed Resctor Building Time: /508 Lrs | Date: Yrl 2 Mo /O Dy 29
Task: Comprehensive Survey RWP: NA
Map key: °=Sample Location [J = Air Sampler Location _ = Core Sample

Dose Rate Abbreviations: CT/WB/GA, where CT = Contract, WB = Whole Body, GA = General Area

Building: Entombed Reactor Building Location: SouthWest Side

Sketch: Entombment System - Southwest View

1 = Sample Locations

Floor Elévalion
&8 -0°
il
.................... 5 2
>
Approximale
Scale. 6 -0°
i
23 S A& b
: Floar
Elevation
- T 3

2zZz.o

Y

&
<

Instruments (Model and Serial Numbers): g%szg,[ /‘? ~ /(1’ % ,qo
Survey Technician(s): f - F fyustcoa +~C éjJ QLL
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Rincon, Puerto Rico

CONTAMINATION SURVEY FORM

TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)

Project: _BONUS - MMG _

Specific Area of Survey: Entombed Building-NoruthWest Side

Date/Time | 4’-’/ =2 C’/ ) el

o ?50 Task Number_ﬁfﬁ

Purpose of Survey: Year 2012 Comprehensive Survey

A=(Sample-Bkg)/E x CF

MDA=((2.71/Tbkg + 3.3sqrt(Bka/Tbkg+Bkg/Ts))/E x CF

Inst. type Serial # | Cal. due date | Probe type | Serial # | Cal. due date | Efficiency | Ct Time Bkgd MDA’
Tbkg/Ts | Reading | dpm/100cm?
. (minutes) (cpm)
Ludlum 2221 149901 | > /’2.3/(3 44-9 | 154535 '3/2‘5//’3 /L %] 512 | €S8 950
ﬂ ﬁ- P t F f 7 7o [
SURVEY DATA Survey Map Attached #Yes O No
Gross Counts in CPM Contamination in dpm/100 cm®
Py By By
No. Description/Location Removable Total Removable Total
- See Smear Soe Smeec | .
25 | NorthWest Side Dade 27 iy MDA
VA

Survey Technician:

Reviewed By:

., Lo zca

C. foelkds

Page i of _2_._

MDA is total in dpm/100 cm?
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TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)
Rincon, Puerto Rico

RADIOLOGICAL SURVEY REPORT (MAP)

SITE: i

Entombed Reactor Building Time: /57¢ bes Date: Yr [ 2- Mo (O Dy z 9
Task: Comprehensive Survey RWP: NA
Map key: ° = Sample Location [ = Air Sampler Location = Core Sample

Dose Rate Abbreviations: CT/WB/GA, where CT = Contract, WB = Whole Body, GA = General Area

Building: Entombed Reactor Building Location: NorthWest Side

Sketch: Entombment System - Northwest View

1 = Sample Locations

: . Floor Elevation

| -0

Approximate
Scale. 5 -0°

Floar
iElevation

3=

Y

A

Instruments (Model and Serial Numbers): Mo({(_/ / ? # / 6/8 / 90

Survey Technician(s): Z. Flsuecta + . pohh
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TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)

Rincon, Puerto Rico CONTAMINATION SURVEY FORM
Project: _BONUS - MMG Date/Time 72 3'%2 0270kS  Task Number /%
Specific Area of Survey: Entombed Building-Main Floor MDA=((2.71/Tbkg + 3.3sqrt(Bkg/Tbkg+Bkg/Ts))/E x CF
Purpose of Survey: Year 2012 Comprehensive Survey A=(Sample-Bkg)/E x CF
Inst. Type Serial # | Cal. due date | Probe type | Serial# | Cal. due date | Efficiency | Ct Time Bkgd MDA’
Tbkg/Ts | Reading | dpm/100cm?
. {minutes) (cpm)
Ludlum 2221 149991 3/ 23// 2 44-9 | 154535 ’3/?—5//’3 o %S 2 &S 450
,V A v f f 7 T T
SURVEY DATA Survey Map Attached ®Yes O No
Gross Counts in CPM Contamination in dpm/100 cm®
By P
No. Description/Location Removable Total Removable Total
20 | Main Floor WA Sé’ WA £ ,3,4
: D ata i 7 =

27 | Main Floor D / “[sz DR,}& ‘63 53¢

28  |Main Floor ( 1,78 ® ( 71,82 8

27A | Main Floor \ G 7 \ < MDA

278 | Main Floor / 59 7 2 MDA
28 Dup | Main Floor \ !, 40 2 1 .76', &2z

Survey Technician: A Lucea
Reviewed By: C. W Uob

‘MDA is total in dpm/100 cm?
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TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)
Rincén, Puerto Rico CONTAMINATION SURVEY FORM
Project: _BONUS - MMG Date/Time / 0/ 2 ?// Z /870 hrg  TaskNumber o 7F
Specific Area of Survey: Entombed Building-Main Floor MDA=((2.71/Tbkg + 3.3sqrt(Bkg/Tbkg+Bkg/Ts))/E x CF
Purpose of Survey: Year 2012 Comprehensive Survey A=(Sample-Bkg)/E x CF
Inst. Type Serial # | Cal. due date | Probe type | Serial# | Cal. due date | Efficiency | Ct. Time Bkgd MDA’
Thkg/Ts Reading 2
(minutes) (cpm) C"Pﬁ/ﬁdm
Ludlum 2221 140001 |2/23/13 aas| 154535|3 /2313 | 16 w|loil | 52 /53
VA st — [ T—F ~% t —
SURVEY DATA Survey Map Attached H’Yes O No
Gross Counts in CPM Contamination in dpm/100 cm?
Py By By Py
No. Description/Location Removable Total Removable Total
65 | Main Floor-Masslin (Zone 1) <[/ Wl Z /MDA VA
66 |Main Floor-Masslin (Zone 2) 2| /’ <. MDD /
67 |Main Floor-Masslin (Zone 3) 55— ( <. ™ @b /
68 |Main Floor-Masslin (Zone 4) 4/ ( \ < MDD \
69 |Main Floor-Masslin (Zone 5) 35 \ = M DN \
72 |Main Floor-Masslin ( Zone 6) By i < MDD )
73 | Main Floor-Masslin (Zone 7) 457 / < MDA /
74 | Main Floor-Masslin (Zone 8) Nl { 4 MDA L
75 | Main Floor-Masslin Zone 9) oy % \ < MDD \
76 | Main Floor-Masslin (Zone 10) S8 \ < MO )
77 | Main Floor-Masslin (Zone 11) 43 / Z_ ™M DD (
78 | Main Floor-Masslin (Zone 12) s A ( < /MDA \
79 | Main Floor-Masslin (Zone 14) =0 \ < MDA ]
80 | Main Floor-Masslin (Zone 13) 38 7 < MDA /
Survey Technician: _J. Reye S
Reviewed By: C. w Q.«-l’l é

MDA < 200 dpm/100cm?” (cannot be quantified due to large are survey).

% rhis (o activ ity is eguivalent b HL moA ocdellsl.d For
cmews ot 100cm?® grea. Swmee Ha oo whoe e massh?

Wi fe Waes {?&k&q C%me,‘ib Thi alnfiraxtwde//y 500\[‘/2 the chva 7L)/
0o He MmoSS/ s T 4P fro0c ez 1S expected o ’Q‘Q-— We’(l
Page 2 of 3 lOQ_,/OuJ JAD 4s HDVQJ{/‘ cmear Somples Rev 3 (10/12)
wWill be foban from Lhis 2one foe CorPoemotion,



TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)
Rincén, Puerto Rico

RADIOLOGICAL SURVEY REPORT (MAP)

SITE:

Entombed Reactor Building Time: i q é{ o Date: Yr f Z Mo /O Dy 2 9
Task: Comprehensive Survey RWP: NA
Map key: ° = Sample Location [ = Air Sampler Location __ = Core Sample

Dose Rate Abbreviations: CT/WB/GA, where CT = Contract, WB = Whole Body, GA = General Area

Building: Entombed Reactor Building Location: Main Floor

Sketch: Zene q

Zone 1= 65
Zone 2= 66
Zone 3= 67
Zone 4= 68
Zone 5= 69
Zone 6= 72
Zone 7= 73
Zone 8= 74
Zone 9= 75
Zone 10=76
Zone 11=77
Zone 12=78
Zone 13=80
Zone 14=79
Zone .=
Zone {8=
20
21
27
28
27A
27B

_ be E

el
|

@

bl et
%

Instruments (Model and Serial Numbers): M OJ!J / % #/ L/ 6,‘ qo

Survey Technician(s): L5

Page l ofl Rev 3 (10/12)




TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)

Rincoén, Puerto Rico

CONTAMINATION SURVEY FORM

Project: _BONUS - MMG

Specific Area of Survey: Entombed Building-Basement Floor

Date/Time iCﬁ%Z 1315 hes

Purpose of Survey: Year 2012 Comprehensive Survey

A=(Sample-Bkg)/E x CF

Task Number ‘Lﬁ

MDA=((2.71/Tbkg + 3.3sqrt(Bkg/Tbkg+Bkg/Ts))/E x CF

Inst. Type Serial# | Cal. due date | Probe type | Serial# | Cal. due date | Efficiency | Ct Time Bkgd MDA
Tbkg/Ts | Reading | dpm/100cm?
, (minutes) (cpm)
Ludlum 2221 149091 |3/ 2;?_3/ /2 aas| 15a535|2/23/)3| (6 | S 2|43 |77/
ya ,4 —_— L / 1 %6 7
SURVEY DATA Survey Map Attached # Yes O No
Gross Counts in CPM Contamination in dpm/100 cm’
Py By
No. Description/Location Removable Total Removable Total
30 |Basement Floor-Side of Tank #1 € o Sproar é 7 ; Set /1 OQ/
31 |Basement Floor-Side of Tank #2 D @;’*—Q 33 Smeasr f(} b8
40A |Basement Floor-Wall (4” from floor) / [ Q ? \ ng(Q 6,08¢c
40B | Basement Floor-Wall (4” from floor) k 5} / MDA
42 |Basement Floor \ H 9, \ 2 mOA
43 | Basement Floor / = > MDA
50A | Basement Floor-Wall (block) / L/ ﬁ/ ( Lups i
50B |Basement Floor-Wall (concrete) \ =75 & ) 2D A
40A ; / /
Dup Basement Floor-Wall (4" from floor) Y )4 26 , | A/ 6; < 7
VA =5
N ==
AN A
VA e
Y i o
AA =
D —— = —
A4 A ==
Survey Technician: 'E s F‘-.(il&&:"ﬂ o
Reviewed By: C;- (F4 QJ—:L
‘MDA is total in dpm/100 cm?
Page | of § Rev 3 (10/12)



TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)

Rincon, Puerto Rico

CONTAMINATION SURVEY FORM

Project: _BONUS - MMG

Specific Area of Survey: Entombed Building-Basement Floor

Purpose of Survey: Year 2012 Comprehensive Survey

Date/Time ’0‘/ S/Az—

218 brs

A=(Sample-Bkg)/E x CF

Task Number I\/£

MDA=((2.71/Tbkg + 3.3sqrt(Bkg/Tbkg+Bkg/Ts))/E x CF

Inst. Type Serial # | Cal. due date | Probe type | Serial# | Cal. due date | Efficiency | Ct Time Bkad MDA
Tbkg/Ts Reading
(minutes) (cpm) U pmsencqss
Ludlum 2221 149991 |2 / 23{/13 44-9 | 154535 B/Z,SA 3 /6 wlto 1 | 49 LSS
/ / 1 1 % / —
SURVEY DATA Survey Map Attached Bf'Yes O No
Gross Counts in CPM Contamination in dpm/100 cm®
Py Py Py
No. Description/Location Removable Total Removable Total
70 | Masslin - Zone 1 =2 <7L /7/ /7"0 <mp A /i//?d
71 | Masslin - Zone 2 é;(ﬂ ‘ 5 DDA : \
81 |Masslin - Zone 3 << / Z MDA i
89 |Masslin - Zone 4 49 \ Z M oA
90 [Masslin — Zone 5 49 Z. MDA
91 [Masslin — Zone 6 S < MDA
92 |Masslin — Zone 7 <7 < NVYDA
93 |Masslin — Zone 8 42 < MDA
94 | Masslin —Zone 9 "ff; < MDA
95 |Masslin —Zone 10 2 Br 8 ;9/‘}‘3!- |2 < MDA
96 |Masslin — Zone 11 6" / Zmd X
97 |Masslin — Zone 12 iIY®) Zaa DA
98 |Masslin — Zone 13 w i | < MDA

Survey Technician: é I_J.Y“r“'f‘\ +7Z. 1’:'{‘;\#@!"0&

Reviewed By:

C, webb

Pagelof é

‘MDA < 200 dpm/100 cm? (cannot be quantified due to large area survey).

Rev 3 (10/12)



TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)

Rincon, Puerto Rico CONTAMINATION SURVEY FORM
Project: BONUS - MMG Date/Time /O / 2/ // Z (73S Fask Number 147
Specific Area of Survey: Entombed Building-Basement Floor MDA=((2.71/Tbkg + 3.3sqrt(Bkg/Tbkg+Bkg/Ts))/E x CF
Purpose of Survey: Year 2012 Comprehensive Survey A=(Sample-Bkg)/E x CF
Inst. Type Serial # | Cal. due date | Probe type | Serial # | Cal. due date | Efficiency | Ct. Time Bkagd MDA’
Tbkg/Ts Reading
(minutes) (cpm) ,-l{-n. Lioc e
Ludlum 2221 149991 5@ 3‘// =2 44-9 | 154535 ;g[;__) %//2 W %| JO I ¢ 2l IS K
— ] / . % =
SURVEY DATA Survey Map Attached #Yes [ No
Gross Counts in CPM Contamination in dpm/100 cm®
Py fy

No. Description/Location Removable Tota[ Removable Total

99 | Masslin — Zone 14 Yol Al /(?4 2D rll A

100 | Masslin - Zone 15 39 7 <A \

101 | Masslin — Zone 16 42,_ ( <mMAH A }

102 | Masslin — Zone 17 477 \ MDA [

103 [Masslin — Zone 18 40 } £ DA l

(/% i
| A0
A ] == =0 -

A - =
A | = ==
'—/&_‘___ [ —— s b
A e i il
L e o LS 22
| [ - S

Survey Technician: Al Larction A Ly F;’ﬁw O

Reviewed By: C. webl

‘MDA < 200 dpm/100 cm? (cannot be quantified due to large area survey).

Pagez_ofé Rev 3 (10/12)



Smeai”
Camfes

CONTAMINATION SURVEY FORM

TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)
Rincon, Puerto Rico

Project: _BONUS - MMG

Specific Area of Survey: Bq.s Em 37:4' I—-f—w“ﬂJ

Date/Time !‘9/37//2 G?/S}rs Task Number gﬁz‘?

Purpose of Survey: Year 2012 Comprehensive Survey

A=(Sample-Bkg)/E x CF

MDA=((2.71/Tbkg + 3.3sqrt(Bkg/Tbkg+Bkg/Ts))/E x CF

Inst. Type

Serial #

Cal. due date

Probe type

Serial #

Cal. due date

Efficiency

Ct. Time
Thkg/Ts
(minutes)

Bkgd

Reading

MDA’
d fm/;ooe;m?-

Ludlum 2221

149991

3/23/13

154535

3/23/)3

/6 %

12

L

796

Ludlumzez|

7

123 113

I

$.023 13

lo %

(01|

49

155

SURVEY DATA

Survey Map Attached # Yes O No

No.

Description/Location

Gross Counts in CPM

Contamination in dpm/100 cm’

By

Removable

By
Total

v
Removable

Py
Total

CR-|

Ru..ﬂ‘ R'e.ce.

43

29

Z MDA

<sD4

D-)

O{A door fﬂ&«,d—)'aq pom

N W

B

Vad.:

mD4

NA=—

A

A

VA

Vidi

MA

NA

vt

VA

N Ay

LA

WA

P s

WA

.

Survey Technician:

Reviewed By:

'4. é—ucbf-‘h

E. pel bd

Page i of é

‘MDA is removable/total in dpm/100 cm?

Rev 3 (10/12)



TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)
Rincdn, Puerto Rico

RADIOLOGICAL SURVEY REPORT (MAP)

cw 19(3af| 2.
SITE: o tZ /
Entombed Reactor Building Time: [4:4S Date: Yr L& Mo / Cpy R0
Task: Comprehensive Survey RWP: NA
Building: Entombed Reactor Building Location: Basement Floor
Sketch: ==
I N
1 = Sample Locations L
No puR/Mhr

@z e Goeakion N

cw "Ofﬁjfl Zone 1= 34’70 {g
Cw /93012 Zone 2= 3o/

Zone 3= 81 ]
Zone 4= 89 A
Zone 5= 90 i 2
Zone 6= 91 7 :
Zone 7= 92
Zone 8= 93
Zone 9= 94
Zonel0= 95
Zonell = 96 &4
Zonel2 = 97 2
Zonel3 = 98 S
Zoneld = 99 '
Zonel5 =100
Zonel6 = 101
| Zonel7 =102
Zonel8 =103
30
: 31 i
40A li
40ADup |2
| 40B Eg
‘ 42
43
S50A e
50B 5
Coae I due Y
Bidwe (S
| cR-1 5
D-1 O
b"‘ l 5 J“‘P ........

= 5CM Survey
Above 100 cm? limit

Instruments (Model and Serial Numbers): .-’MDJL.‘ [ ? # [‘1 8 ' q O
Survey Technician(s): A, 8 Ry eve

Page é of S Rev 3 (10/12)



TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)
Rincén, Puerto Rico CONTAMINATION SURVEY FORM Year 2012 Comprehensive Survey

Notes:

éni’om"""'""(—m 47
MDA = (2””-%33(_/_—_?—) SCLT = sle Y

e

,rw;m 3 " 81z .

Smear Count S-faj'l'df) = Mo Le,./-e,f Entroace

oo = 2
mom( + 232, 2 )./.-:158"‘%%7_
A%

¥k, = (158)-( I+ 2 = Tlepm

Sy i )
.S&d.nn.'ﬂa, /Vlas..'i(an,-. s es Lo

ples.

*Thrx s plso (o cakion foc

——

Date: ;H.';/Z?/{Z-

Prepared By: C- W{Lbb
Reviewed By: Dg h‘\‘-c_i 2 )2S,

PagEF_Of_' Rev 3 (10/12)



TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)
Rincén, Puerto Rico CONTAMINATION SURVEY FORM Year 2012 Comprehensive Survey

Notes:

Mas levd —Lestricted Aocets Ayes

-—ﬂ = [T é o2
MD <__S *1“3.31/——_5’;:—‘> é 6'7 —_ 950 Jf"’/wmz-

- (6
MPp4A - 950
nf—f"‘" =5 (Z_é-_:? : .J’é)-f-ég = 88 cp™
= e
Coneoe Stehion — Coumbimg A Mam el Entonce
qg . .
MDA = 211( + 3. 3'1/k,?—--————-’ “’ = |52 d(’MAO Cn?
G

MmoA = (152)-(ie)+ Yy = 72 <p>
ﬂebajé./nb"f{‘ M{ Qac{(._%f’awé 4{“(2::(

MDA = (-Z——é’f’# 3.3[% =)

;__Z.._—— -é,é?: 77/6%0’:”1_
/6

MDA = (77/ ,fél‘L 42 = &l cp

e

Atter pertorm iy measvmiads ok loeataie YOR avd 40'3
Pusonnel Lr: 5&_@ hands end fests N raadings disceralle
aboue. boackgrownd,

Date: 10/30//2- /’/

Prepared By: _ < W%é

Reviewed By: L D < P 2 <

Page_l_of_’_ Rev 3 (10/12)




TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)
Rincén, Puerto Rico CONTAMINATION SURVEY FORM Year 2012 Comprehensive Survey

Notes:

. Basemendt (,e,v..q,, go-tksrmmc] Area
oA . <-——- SR %),4.47:7% 4o
7

-—T% : — e m
MDI?M = (2—2-_-7 -6 + 44 C3emp

< Level Entronce

Smear + Massim Connt Station - Ma

MdH = [ 2.7/ 49 9 dpe
= 5 + 3-3 ‘o + i ‘ / - /55 ()oc)cmz

G
e (’55 )e g +49 = 7Y cpm

|

Suwveyed CFCM/@;;L) Leose. moteciad on f/ﬂlof of Condest ﬁm::A
&n Q&Sdm&f{' Lw, No (‘e,d_,d,‘nsg A;JC‘-U!?‘LLJ&- &J:au-ef bﬁc}‘ﬂf -
One St=ctic &/X -;Lo,l—a.& M Eas varent J"vé,c'.o(de/_:! CCQ—I} i [a.y«-&‘f' Plec
of mokertod + 0ne re moveable By smeoar Colle eted Q"r’MC:‘w? arted
Lo Jhis Piece. 4l r(,:-c[f'ua.'; Leforw MDHA. Th,s quC/‘!(«-é ¢ S
releasalble. —
SWW)/M CSCM/Q;SZ‘-B Loam madee <L removed £rom Qa.st'—m‘-JL
leve| €ocse Coor.  flo recwdngs disetrnable oboe bq,dcs{om‘:/,
one ShHC pfy fodl measwcement recorded (D). Al readiays
below MDA This material S releaseable, —————

Date: !0/3(’/{2. B N ST U

Prepared By: C/. Lu'%h

Reviewed By: L N e /&; =

Page i ofl Rev 3 (10/12)



TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)
Rincon, Puerto Rico CONTAMINATION SURVEY FORM Year 2012 Comprehensive Survey

Notes: ow;rme,c:l Qtae.ﬂkﬁ S-‘leﬁ)/ 91(-‘ #\L C_.EnJ—én.S*V‘ Lean o~ 6&5&:’?&:}" Lbfb'_,
Cpot~chetks *2 cerdenser P\J(ré;rme»d‘ w iy Lodlwm 222( + 494
probe. laferandl + exdberad Swofaces wee Scouned, No readiag$
Aiscerndle obosr boacksromd. This was wnot o 005 sr
Comprehesive Swruty, =

Date: }0/3( // Z

Prepared By: _ (¢, {41 Lé

= Z
Reviewed By: LD D - G

Page £ of & Rev 3 (10/12)



TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)
CONTAMINATION SURVEY FORM

Rincon, Puerto Rico

Project: _ BONUS - MMG

Date/Time / C’/ ’2"% /f Vi

Specific Area of Survey: Smears

/908

Purpose of Survey: Year 2012 Comprehensive Survey

A=(Sample-Bkg)/E

Task Number #%/ &

MDA=((2.71/Tbkg + 3.3sqrt(Bkg/Tbkg+Bkg/Ts))/E

Inst. type Serial# | Cal. due date | Probe type | Serial # | Cal. due date | Efficiency Ct. Time Bkgd MDA’
T | " Lo fpocr?
Ludlum 22214 10001 |3/23/173 44.9| 154535 | 3/ ZSA 3|1/ %w|l/orl | 62 [ 1S58
A~ - e s s : >
SURVEY DATA Survey Map Attached [ Yes MNo
Gross Counts in CPM Contamination in dpm/100 cm®
No. Description/Location Remg}\’rab!e TE{al Removable Tgﬂt{al
T Smedrs 3 VA i T (.
| it HZ i Z/MDA| /[
z ! “& < A ||
3 i o3> l ZmpA |\
£f (( SCo \ Z MDA X
5 I 5= \ 2 A
2 g L2 \ | <mdA
7 G4 4> | [ <A /
8 K S5t / < MDA /
4 ( £/ /i < MDA
10 il = Z MDA
( £ =5 < MDA
/2 g </ / < MDA
E X 58 N\ | <mdA
[ c 4l ) | <MdA
e o gs / < OWNDA [
e : Jf \ £ mDA \
Survey Technician: 4 t’/uc,a
Reviewed By: Cao i/ f:é

Page | of _?'

MDA is removable in dpm/100 cm®

Rev 3 (10/12)




TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)
CONTAMINATION SURVEY FORM

Rincén, Puerto Rico

Project: _BONUS - MMG

Date/Time 1'0/2? //2-

Specific Area of Survey: Smears

/(930

Purpose of Survey: Year 2012 Comprehensive Survey

A=(Sample-Bkg)/E

Task Number /V/ /?“

MDA=((2.71/Tbkg + 3.3sqrt(Bkg/Tbkg+Bkg/Ts))/E

Inst. type Serial # | Cal. due date | Probe type | Serial # | Cal. due date | Efficiency [ Ct Time Bkgd MDA’
Tbkg/T Readi -
) (mingte:) i e / 0 )
Ludlum 2221 140001 [3[2% /13 aao| 1545353 /22/2 |16 w|lo [ | 52 | 188
/V A + 4 ! 7 Iy
SURVEY DATA Survey Map Attached O Yes ¥ No
Gross Counts in CPM Contamination in dpm/100 cm®
No. Description/Location Removable Total Removable Total i=
/ 3
L l’ Y7 WA Zud4 =~
{ % ; lad fofpes ’L
[H o 4l ( 2MdA *éﬂ‘m;r J
» eiad (O 2.9{
[£ & lduelicate YV comt 53 ) L DA ) 9/(2'
/G L 43 2 el | <UD
VA =
AA BV T T
/i —
AL = —
|
. s S e —
/Z: — e —~
e ~ =
LA < ——— Se e
P
__5[{1 // —_—
/
E =
[Pt i
e — = —

Survey Technician: e AP

¢ . piebh

Reviewed By:

Page _; of_z-

MDA is removable in dpm/100 cm?

Rev 3 (10/12)



TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)

Rincén, Puerto Rico CONTAMINATION SURVEY FORM
20
Project: _BONUS - MMG Date/Time /&‘/,&4' /1 2= O 20l Task Number l;éa
Specific Area of Survey: Smears i uiqlg"/- (K MDA=((2.71/Tbkg + 3.3sqrt(Bkg/Tbkg+Bkg/Ts))/E
Purpose of Survey: Year 2012 Comprehensive Survey A=(Sample-Bkg)/E
Inst. type Serial # | Cal due date | Probe type | Serial # | Cal. due date | Efficiency | Ct. Time Bkgd MDA
Tbkg/Ts Reading ] o
- (minutes) me/lﬂﬂu“
Ludlum 2221 149991 | /o B/ /3 44-9| 154535 | 2 ;@—3//_*’; /e | 201 1 | 4P /iS5Z.
7 7 / 30—+ g Bt f':l'@“' v
SURVEY DATA Survey Map Attached O Yes ,KNG
Gross Counts in CPM Contamination in dpm/100 cm?
Py Py Pr Py
No. Description/Location Removable Total Removable Total
Qs | — c=np H7 /,/ />( < MEA 4 )44
98 i 33 J Z MDA
O ¢ L 32 [ /. MDA /
20 e 43 \ Z MDA
Z1 4 Y Z | MDD
[
2Z /1 =27 2 MDA
23 (it s Z MDA
2¢ [ gy <~ DA
25 L/ G £ mMd4
26 1 = 2 \ Z MDA
27 [ e/ 2. /MDA [
214 ¢! S8 < /DA \
276 I S £/MDA /
28 y “H 2 [ cmda| |
26 2 DAPE“'@AT?:— ot 5 ¢ £ A I
=0 — oo =2 < mon | |
A \ ] )
3/ 1 L [ T

Survey Technician: A Locea
Reviewed By: C. éc/-f,b L)

o o2 q/’ 2 "MDA is removable in dpm/100 cm?

Page_[_ofﬁgil Rev 3 (10/12)




TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)
CONTAMINATION SURVEY FORM

Rincoén, Puerto Rico

Project: _ BONUS - MMG

Specific Area of Survey: Smears

Purpose of Survey: Year 2012 Comprehensive Survey

A=(Sample-Bkg)/E

Date/Time )O bc/". Z '3 05 h’s Task Number /4‘&

MDA=((2.71/Tbkg + 3.3sqrt(Bka/Tbkg+Bka/Ts))/E

Inst. type Serial # | Cal due date | Probe type | Serial # | Cal. due date | Efficiency | Ct. Time Bkgd MDA
Tbkg/Ts Reading 1
i (minutes) ;l_pm/f’t’»(x--a‘
Ludlum 2221 149991 [ /22 JE aa9| 158535 | /32012 16 %| 201 J¥ |lisz
ok (e % / ofalie.
SURVEY DATA Survey Map Attached [ Yes P{No
Gross Counts in CPM Contamination in dpm/100 cm®
Py Py Py
No. Description/Location Removable Total Removable Total
765
Do [ z)q <M A )
4DR [ 29 I L mMDH |
, \ 7
Y2 ( 3 ZmDA ’
A3 : ; 57 <MD A
SOA ; 4% < mphA
sog 5o k <mph
o s s
/I/,Q f e I ) VRS
i ——
VA =
]
VA [
VA =
NA 4— -
A — g
VA =5
Survey Technician: A Locon
Reviewed By: Catp ’-—‘bé
‘MDA is removable in dpm/100 cm’
/ {
Page ,Z of _Z Rev 3 (10/12)
cw A
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Draft 2012 Annual Radiological Survey Report
Dr. Modesto Iriarte Technological Museum
Rincon, Puerto Rico

APPENDIX C
PHYSICAL CONDITION — INSPECTION CHECKLIST
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Inspection Checklist

BONUS Decommissioned Facility, Rincéon, Puerto Rico

Date of This Inspection/Revision:

29-23] October 2012

Soched,

-

Last Inspection: 4 August 2011
Inspectors: Al uto and C. Webb
Next Inspection (Planned): Summer 2013
No. ltem Issue Action/n sfe 8
Specific site surveillance FSpeCt 2
1 oaties See attached table. fer prge 3 / -
Inspect for possible indications of
structural problems, such as
Dome—entombed Structural defects or degradation can cracking, staining, and spalling.
2 concrete monolith and result in loss of containment of radioactive | Notes: /0 change ~ ot iner
monolith penetrations materials. surfic fald Crocks.
Inspect for possible indications of
Systems were flushed during deterioration, such as peeling and
Botie decommissioning. Incidental blistering paint, staining, and flaking.
3 e contamination remains, which may be Notes: $iceable chamgt.
external piping systems ;:ilfasecl if systems corrode or otherwise | ./, 5}:,:2 J:} : L e =
dig Lhors e ¢
Note condition of access control
Some areas contain radiological barricades. :
4 D B Laval contamination in excess of DOE Notes: Gmcf tand «'1L1 o= N ewd
ome—basement Leve standards; the general public is not e Shesfes Sisn en Heer of
allowed access to contaminated areas. %a[{fw}, Wader (’w Room.,
Inspect for gasket and storm water
o drains.
Water accumulating in Basement Level g .
5 DomgﬁBasement Level may mobilize and redistribute surface Notes: & asket hod hewn
fiseding contamination. repbced ~ ho wote el
Ot rrn,c.,-‘,,-f-,, '4,1 i Semé&
acctumvlting o
Note condition of access control
barricades, ceramic floor tile, and
Some areas contain radiological lead blocks; note general
Mai contamination in excess of DOE housekeeping.
6 Dom ain Level standards; the general public is not Notes: Vo Chonge = Cartnls
allowed access to contaminated areas. in 8oad Con drhon.
Note condition of access control to
Some areas contain radiological hm:j::;elg?);iﬁote gerersl
7 Dome—Mezzanine Level contamtna.hon In excess DOE Notes: (2 “+o meézarne
standards; the general public is not - . Jochad . Aeck
allowed access to contaminated areas. Stuirs was L g
b (adder-hehnd Jocked safe
Visually inspect.
o Notes: Po snf laclod (Co/ga’
8 e;t:r?o: Building should appear well maintained bt dume surfece profe cfed

1of3



New or changing features or activities

Note changes within 0.25 mile
(400 m) of site.
Notes: pjs apporent Chemgat,

i adjacent to the site may affect site 3
9 Surrounding land sei:urity. y i sabbh e t"°"'K hat 4
(\Lr’o-;‘raci/uf.r[ﬁ.'-cd + /s open
Observe and evaluate changes in
site conditions.
10 | General site upkeep Building should appear well maintained. Notes: ¢ pod - 3BSS nwds
4o be pmawed. Gress wes
Aw“w‘b, Swy‘{-)’. 60QC(1
Ensure security guard is present.
: : Security guard should be stationed at site | Notes: G&Lori Vo8]
1" Site security ST peesen o+
Evaluate erosional features on
; adjacent slopes and beach.
Ensure that hill slopes and beach adjacent Notes: Mo not'Ce Lo
12 Erosion to site are not actively eroding in a way i ‘

that could adversely affect the Facility.

eroSion ea biot

20f3

i"mwc_,J



Checklist Of Site Specific Surveillance Features
BONUS Decommissioned Facility, Rincon, Puerto Rico

Feature

Comment

Access road and parking area

Asphalt .- Ay Chomghs Some besbeéq d’_iPZWJ‘{')
but Lunchkional.

Entrance gate

Motor-operated — modvr 'S ot apua.'f—.‘qu(.)
but guord wes prsset 0d mamiamed
key & (oce for sate .

Access through security gate

Note security of site; sign-in required on log sheet "
Gracd veguied Slyo-on en (o5 Shath +
recorded pectnesf fo éf‘/"!"‘{':aﬂ 5

Security fence

Chain-link, topped with three strands of barbed wire
Fece has Same damas-e.., éw‘{- e he[&&‘/&df’&'..

Borbed wwe s down s Some Secklons,

Dome—monolith plaques

Visually inspect « prene i+ Siructurdl Mteae
el et Ch&ngtd o+ P!a%b\m e fq 86od

@”Jtt‘éffﬂ?f - M Eﬂal&sé ¥ S,Ds-ﬂfr-'rlf.
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APPENDIX D
CALIBRATION SHEETS
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Designer and Manufacturer LUDLUM MEASUREMENTS, INC.

‘ n of
- " POST OFFICE BOX 810 PH. 325-235-5494
Sml:ﬂiﬁ:ﬁ: — CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO. 325-235-4672
SWEETWATER, TEXAS 79556, U.S.A.
CUSTOMER _ PUERTO RICO ELECTRIC PWR AUTH ORDER NO. 20196202/375034
Wifg. Ludlum Measurements, Inc. Model 2221 Serial No. / ‘!f 799/
vifg. Ludlum Measurements, Inc. Model 44-9 SerialNo. J /54535
cal. Date 23-Mar-12 Cal Due Date 23-Mar13 Cal. Interval 1 Year Meterface 202-159
eck mark [Vépplies to applicable instr. and/for detector IAW mfg. spec. T. 74 °F RH 30 % Al 759.8 mm Hg
—1 New Instrument Instrument Received E@thin Toler. +-10% [7] 10-20% [ ] Out of Tol. [] Requiring Repair [ | Other-See comments
v Mechanical ck. [y Meter Zeroed [] Background Subtract [y Input Sens. Linearity
v FIS Resp. ck [y Resetck. [yf Window Operation [y Geotropism
v Audio ck. [C] Alarm Setting ck. [yf" Batt. ck.(Min. Volt) 44 VDC
Zéaiibrated in accordance with LMI SOP 14.8 rev 12/05/89. ["] Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.
Threshold mV
itrument Voit Set 900 V' Input Sens. 50 mV Det. Oper. 900 V at 50 mV  Dial Ratio 100 = 10
[ HV Readout (2 points)  Ref./Inst. 500 / 502 V  Ref/lnst. 2000 1__2e/l/ v
OMMENTS:
r90Y%0:sn:5281,ACT: 99, 198dpm, EFF:24.09% 4pi All efficiencies taken at 1/4"
ct:23,954cpm, bg:56, sct:23, 898cpm from surface of detector.
5137:sn:0745,act:172,018dpm, EFF:0.16% 4pi(§¢hf‘9 Cs137:sn:2008 reads=3,085cpm 1/4" from surface.
ct:342cpm, bg:56cpm, sct:286cpm Sr90Y90:sn:342-09 reads=13,908cpm 1/4" from surfacs.

5137:8n:158-112,ACT:6, 156dpm EFF:20.79% 4pi()2¢r¢{) Firmware:261010
ct:l,336cpm,bg:56cpm, sct:1, 280cpm

060:sn:0886:ACT:7,891dpm, EFF:14.68% 4pi(3¢f©

ct:l,215cpm,bg:56cpm, sct:1, 15%cpm

163:5n:0909,ACT:243, 756dpm EFF:0.10% 4pi

ct:322cpm, bg:56cpm, sct:266cpm

mma Calibration: GM detectors positioned perpendicular to source except for M 44-9 in which the front of probe faces source.

REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
x1K 400kcpm Yoo Yoo
x1K 100kcpm Joo Joo
x100 40kcpm Yoo Ypo
x100 10kcpm /oo Joo
x10 - 4kcpm Yoo Yoo
x10 1kepm /o6 /o0
x1 400cpm Yoo 400
x1 B 100cpm il /o0 /oo
*Uncertainty within + 10%  C.F. within + 20% ALL Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*
i _ 400kcpm Yoc/] (on Yoor/ @y |58 500kcpm soof Sea”
40kcpm Yoo [ Yoo/ 1/ 50kcpm Ko Sec
4kcpm Yoo | _ Yoo 5kcpm g4 </
400cpm Lo 2 {0 i? 500cpm Soo oo
__ 40cpm_ o / & F 50cpm 5o >0

Jm Measurements, Inc. certifies that the above instrument has been calibrated by standards traceable to the National Institute of Standards and Technology. or to the calibration facilities of
' International Standards Organization members, or have been derived from accepted values of natural physical constants or have been derived by the ratio type of calibration techniques

calibration system conforms to the requirements of ANSI/NCSL Z540-1-1994 and ANSI N323-1978 State of Texas Calibration License No, LO-1963
:ference Instruments and/or Sources: [ 73410 o [d1ar [J7e1 [Joso [J280 [Jsosas [ ]70897 [ ] Ra-226 S/N Y982

137 Gamma SIN  [J1162 G112 [Imses []s105 []Tio0s [ ] Tere [ JEss2 [AEss1 [ 720 [ ]734 118 [] Neutron Am-241 Be S/N T-304
"] Alpha S/N ["] Beta SIN [] Other

v/ M 500 S/N 94940 [[] Oscilloscope S/IN [y Multimeter S/N 78401031

ilibrated By: W f;z i Date 2 3-#7r-scC

eviewed By: m \(Lh._,,._ S Date _ 2.3 (Mew 12

is certificate shall not be reproduced except in full, without the written approval of Ludlum Measurements, Inc. ACInst. [ ] Passed Dielectric (Hi-Pot) and Continuity Test
IRM C22A  10/24/2011 page [ _of 2 Only [ ] Failed:




Designer and Manufacturer LUDLUM MEASUREMENTS’ INC.
l“ of POST OFFICE BOX 810 PH. 325-235-5494
Scientific and Industrial 501 OAK STREET FAX NO. 325-235-4672
SWEETWATER, TEXAS 79556, U.S.A.

Instruments

CONVERSION CHART
Customer _PUERTO RICO ELECTRIC PWR AUTH Date 23-Mar-12 Order#. _ 20196202/375034
Model 2221 SerialNo. 149 77 Detector Model 44-9 Serial No,_ R/ T4 535~
Source Cs-137 194.6 mCi Cs-137 20 mCi High Voltage 900 Vv
Input Sensitivity 50 mV

"As Found" Readings (CPM): After Adjustment Readings (CPM):

Reference Point Analog | Range/Scale Analog Range/Scale
150 mR/hr 3bo Xk bo X/ ¥
S0mRMr )55 XY /55 DIV e
15 mR/hr SO )4 o LXK
BoRbr ) %o X/o0 /Yo X oo
1.5 mR/hr 50 X/00 sSo Ao o
1.0 mR/hr % N7 340 X/o
"As Found" Readings: After Adjustment Readings:
Reference Point Digital Count Time Digital | Count Time
150 mR/hr 34242 4 Sec 36292 | 4 Se¢
50 mR/hr J52/0 / /20 - )
15 mR/hr 5246 / S24¢ /
o e Jior /
1.5 mR/hr s¥¢ 124 l
1.0 meune 34y 4 34 B

JRM C17-1F 03/11/2010 Page E _of 2,

Date

e Serving The Nuclear Industry Since 1962

23 p2qy-/2




Designer and Manufacturer

LUDLUM MEASUREMENTS, INC.

of

scomeaihoss  GERTIFICATE OF GALIBRATION sosgmt oo™ ey somsaer
SWEETWATER, TEXAS 79556, U.S,A3 75063

ZUSTOMER  PUERTO RICO ELECTRIC PWR AUTH B ORDER NO. 20196202/3+6036-

Aifg. Ludlum Measurements, Inc. Model 19 Serial No. } 4 370

fg. Model Serial No.

Zal. Date 23-Mar-12 Cal Due Date 23-Mar-13 Cal. Interval 1 Year  Meterface 202-016

ieck mark Eﬁpplies to applicable instr. and/or detector IAW mfg. spec. i B2 74 °F RH 30 % Alt 699.8 mm Hg

Instrument Received [] Other-See comments

[y Meter Zeroed

~] New Instrument
v Mechanical ck.

ithin Toler. +-10% [ ]10-20% [ ] Outof Tol. [] Requiring Repair
[[] Background Subtract [] Input Sens. Linearity

v F/S Resp. ck

[/ Resetck. [] Window Operation

[y] Geotropism

¢ Audio ck. [T] Alarm Setting ck. [/ Batt. ck, (Min. Volt) 2.2 VDC
~] Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.
Threshold mV
trumentVoltSet 525  V InputSens. 32 mV Det. Oper. Vot mV  Dial Ratio =
[1 HV Readout (2 points) Ref/ost. 4 V  Ref./Inst. / \

OMMENTS:

s137=1luci checksource sn:2008 reads:=290uR/hr with checksource label placed against the dimple in front

f instrument can.

mma Calibration: GM detectors positioned perpendicular to source except for M 44-9 in which the front of probe faces source.

REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
5000 4000 uR/hr 39s5e Looce
5000 1000 uR/hr o0 /oo 2
500 400 uRhr=76,600 e fv 371 xe)
500 100 uR/hr - g5 Jrx)
250 200 uRMr= 33 ppo 2 P 2/ O e 0
250 100 uR/Mmr__~ T Iy joo
50 7600 cpm Yo yo
50 ] 922 cpm /o /0
25 Y 307 cpm 20 20
25 752  cpm ' ¥
*Uncertainty within + 10%  C.F. within + 20% 50, 25 Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING" CAL. POINT RECEIVED METER READING*
gtéiéut lé?:g!e

um Muasgmmums, Inc. cenif-es_tha_t the above instrument has been calibrated by standards traceable (o the National Institute of Standards and Technology, or lo the calibration facilities of
f International Standards Organization members, or have been derived from accepted values of natural physical constants or have been derived by the ratio type of calibration techniques.

calibration system conforms to the requirements of ANSI/NCSL Z540-1-1994 and ANSI N323-1978

State of Texas Calibration License No. LO-1963

eference Instruments andfor Sources: [ 173410 s st
»137 Gamma SIN

_| Alpha S/N [] BetaSIN

[J11e2 [Je112 (A Mses [ ]s105 []T1008 [ JTe7e [ JEss2 [ Jess1 [ 720 [ 1734 [l1s16

[Joss [J280 [Jeosas [ ] 70897 [ ] Ra-226 SN Y982

[] Neutron Am-241 Be S/N T-304

[] Other

¥ MB500S/IN __ 94940 [] Oscilloscope SIN

[y Multimeter S/N 78401031

alibrated By: j/ Z,o.j_(_r- 5 /\_'(541

pate 2 37474512

A W

‘eviewed By:

. 3WMen2

Date

s certificate shall not be reproduced except in full, without the written approval of Ludlum Measurements, Inc
JRM C22A 10/24/2011 Page of ﬁ

ACInst. [ ] Passed Dielectric (Hi-Pot) and Continuity Test
Only [ Failed:
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ASBESTOS MONITORING DATA
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ENVIRONMENTAL HEALTH & SAFETY SERVICES

PME 142, 400 CALLE CALAF, SAN JUAN, PUERTO RICO, 00918
PHONE NUMBER: 787-865-1901 FAX NUMBER: 787-868-2648
ASBESTOS AIR MONITORING PCM ANALYSIS REPORT
NIOSH 7400 A RULES, ISSUE 2, REVISION 3

Page 1 of 1
Client: A.E.E. Proteccion Ambiental Sampling Date: 05/16/12
Address: Santurce, Puerto Rico Project No.: RA
Project: A.E.E. Bonus, Rincon
AMBIENT SAMPLE LOCATION FLOW RATE | SAMPLE AVG. TOTAL TOTAL FIBER
SAMPLE ID FC. | LoD FC.
PERSONAL SAMPLE: NAME, 5.5. % TYPE | (¥min) | VOLUME | BLANK | FIELDS | FIBERS | DENSITY I;"I;C’ (h‘cc:: ':ﬂcq Tm
FILTER ID ACTIVITY TIME (liters) | COUNT |COUNTED|COUNTED| (fimm)
RA 120516
BNO1 FIELD BLANK FB 0.0 100 0.0 0.0
RA 120516
ENO2 FIELD BLANK FB 0.0 100 0.0 0.0
RA 120516 BONUS PLANT MAIN BLDG. 10.00
BNO3 GROUND LEVEL, EAST CORNER NEAR BG : 1200.0 0.0 100 2.5 3.2 0.001 0.002 | <0.002
ENTRANCE, AREA SAMPLE 120.0
RA 120516 BONUS PLANT MAIN BLDG. 10.00
BNO4 BASEMENT NORTHWEST CORNER BG ' 1200.0 0.0 100 6.0 76 0.002 0.002 | 0.002
PIPE ROOM, AREA SAMPLE 120.0

Type= BG-Background; EX-Exposure; 05-Outside; PP-Preparation; RM-Removal; CE-Cleaning; CL-Clearance; FB-Field Blank; PR-Personal: EL-Excursion Limit
M.F.C.-——Measured Fiber Concentration R.F.C.—Reported Fiber Concentration L.0.D.—Limit of Detection T.W.A.—Time Weighted Average

Microscope #: EHSS 800 Rotometers #: RT-27 HV-141 Num. Samples: 4
Collected By: [Carmen del Pilar Colon EQB#10960243MS @ Date: 05162 AnalyzedBy:  |cormen . Coloh Date: | 05M6M2
- e i : \nalyzed BY: | EQB#10960243M o
. . PCM Report Delivery |Carmen P. Colon < .
Delivery By: N/A Date: NJA By: TEQM 0960243MS Date: | 05M6/M2
Received By: NIA Date: NIA [Fee R"’;‘;“”“‘“" Brenda Aponte M Date: | 05M6/M2
Reviewed By: |Carmen P. Colén EQB#10960243MS @f/ Date: 0511612 Comments: I

CARR. #2 KM 39.7 BO. ALGARROBO, VEGA BAJA, PUERTO RICO, 00693





