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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 12 — 15 September 2016 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.
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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.
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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 4 <MDA <MDA Monolith Top
Pipe Chase Face 2 4 <MDA <MDA Monolith Top
Pipe Chase Face 3 4 <MDA <MDA Monolith Top
Pipe Chase Face 4 4 <MDA <MDA Monolith Top
Dup=<MDA
Top Plug Face #1 5 7 <MDA <MDA Monolith Top
Top Plug Face #1 6 6 <MDA <MDA Monolith Top
Top Plug Face #1 7 3 702 <MDA Monolith Top
Top Plug Face #2 8 5 <MDA <MDA Monolith Top
Top Plug Face #2 9 8 1,018 <MDA Monolith Top
Dup=1,018
Top Plug Face #2 10 5 667 <MDA Monolith Top
Dup=<MDA
Top Plug Face #3 11 5 702 <MDA Monolith Top
Top Plug Face #3 12 6 <MDA <MDA Monolith Top
Top Plug Face #3 13 5 <MDA <MDA Monolith Top
Top Plug Face #4 14 8 <MDA <MDA Monolith Top
Top Plug Face #4 15 4 1,018 <MDA Monolith Top
Top Plug Face #4 16 5 <MDA <MDA Monolith Top
Top Plug Top Surface 17 3 667 <MDA Monolith Top
Top Plug Top Surface 18 4 <MDA <MDA Monolith Top
Top Plug Top Surface 19 3 <MDA <MDA Monolith Top
Dup=3
Main Floor Water 20 5 <MDA <MDA Main Level-Controlled Area
Column
Main Floor Water 21 4 632 <MDA Main Level-Controlled Area
Column
Instrument Thimble #1 22 4 <MDA <MDA Main Level-Controlled Area
Instrument Thimble #2 23 4 <MDA <MDA Main Level-Controlled Area
Instrument Thimble #3 24 4 <MDA <MDA Main Level-Controlled Area
Dup=4
Pipe Chase Ext Hatch 25 4 <MDA <MDA Main Level-Controlled Area
Instrument Thimble #4 26 4 <MDA <MDA Main Level-Controlled Area
Fuel Pool Purif. Floor, 27 16 13,516 <MDA Main Level-Controlled Area
area Dup=16 Dup=<MDA
Fuel Pool Purif. Floor, 27A 4 772 <MDA Main Level-Controlled Area.
area Taken to define elevated area
associated with 27 and 28.
3-2
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Table 1 (Continued)

Total Removable
Sample | Dose Rate | Contamination |Contamination
Sampling Location | Number | (uR/hour) (dpm/100 cm’?) (dpm/100 cm’) Comments
Routine Sampling (Continued)
Fuel Pool Purif Floor, 27B 5 <MDA <MDA Main Level-Controlled Area.
area Taken to define elevated area
associated with 27 and 28.
Fuel Pool Purif. Floor 28 13 56,414 <MDA Main Level-Controlled Area
(CM005) Dup=55,782 Dup=<MDA
Side of Liq. Waste Ret. 30 20 1,439 <MDA Basement Level
Tank #1 Dup=<MDA
Bottom of Tank #1 30A-1 14 16,886 <MDA Basement Level
Dup=<MDA
Side of Liq. Waste Ret. 31 15 1,158 <MDA Basement Level
Tank #2
F.W. Heater Room 40A 19 4,739 <MDA Basement Level
(Wall) Dup=19 Dup=5,231
F.W. Heater Room 40B 9 <MDA <MDA Basement Level
(Wall)
Vapor Sphere Room 42 4 <MDA <MDA Basement Level
Vapor Sphere Room 43 4 <MDA <MDA Basement Level
Condenser Room Entry 50A 5 <MDA <MDA Basement Level
Wall (Block)
Condenser Room Entry 50B 5 <MDA <MDA Basement Level
Wall (Concrete)
Additional Sampling Locations
Main Floor-Zone 1 65 5 NA <1000dpm/100c |Main Level-Public Access.
m’ Masslin Smear
Main Floor-Zone 2 66 6 NA <1000dpm/100c |Main Level-Public Access.
m’ Masslin Smear
Main Floor-Zone 3 67 4 NA <1000dpm/100c |Main Level-Public Access.
m’ Masslin Smear
Main Floor-Zone 4 68 5 NA <1000dpm/100c|Main Level-Public Access.
m’ Masslin Smear
Main Floor-Zone 5 69 4 NA <1000dpm/100c |Main Level-Public Access.
m’ Masslin Smear
Main Floor-Zone 6 72 5 NA <1000dpm/100c |Main Level-Public Access.
m’ Masslin Smear
Main Floor-Zone 7 73 5 NA <1000dpm/100c |Main Level-Public Access.
m’ Masslin Smear
Main Floor-Zone 8 74 5 NA <1000dpm/100c |Main Level-Public Access.
m’ Masslin Smear
Main Floor-Zone 9 75 4 NA <1000dpm/100c |Main Level-Public Access.
m’ Masslin Smear
Main Floor-Zone 10 76 4 NA <1000dpm/100c |Main Level-Public Access.
m’ Masslin Smear
Main Floor-Zone 11 77 5 NA <1000dpm/100c |Main Level-Public Access.
m’ Masslin Smear
3-3
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Table 1 (Continued)

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

Main Floor-Zone 12 78 6 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 6 NA <1000dpm/100cm” [Main Level-Public Access.
Masslin Smear

Basement Floor-Zone 1 70 5 NA <1000dpm/100cm” |Basement Level Masslin
Smear

Basement Floor-Zone 2 71 6 NA <1000dpm/100cm’ [Basement Level Masslin
Smear

Basement Floor-Zone 3 81 6 NA <1000dpm/100cm® |Basement Level Masslin
Smear

Basement Floor-Zone 4 89 5 NA <1000dpm/100cm® |Basement Level Masslin
Smear

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

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

Basement Floor-Zone 7 92 5 NA <1000dpm/100cm’ [Basement Level Masslin
Smear

Basement Floor-Zone 8 93 4 NA <1000dpm/100cm® |Basement Level Masslin
Smear

Basement Floor-Zone 9 94 3 NA <1000dpm/1 00cm’ |Basement Level Masslin
Smear

Basement Floor-Zone 10 95 4 NA <1000dpm/100cm® |Basement Level Masslin
Smear

Basement Floor-Zone 11 96 5 NA <1000dpm/100cm” |Basement Level Masslin
Smear

Basement Floor-Zone 12 97 5 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 5 NA <1000dpm/100cm’ |Basement Level Masslin
Smear

Basement Floor-Zone 15 100 4 NA <1000dpm/100cm” |Basement Level Masslin
Smear

Basement Floor-Zone 16 101 5 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

F.W. Heater Room (Wall), X1 9 61,555 <MDA Basement Level — Additional

5-ft from Floor Dup=<MDA Location

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

Dup = Duplicate
Fig. = Figure

Revision 0
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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.

Revision 0

Site Surveillance Features: Asphalt of the access road and parking area remains in fair
and usable condition. There is some broken asphalt, but it is still functional. The
entrance gate’s motor is not operational, however it is manually operated by the
attending guard (Appendix A, Figure 39). The security guard controlled access into the
gated facility and kept a sign-in log of visitors. The fence surrounding the property is
mostly functional at controlling access. However, it has been patched in many places as
a temporary fix; there are also areas with gaps under the fence; and vegetation is
crowding the fence in some areas (Appendix A, Figure 36). Recommend instructing the
maintenance contractor to cut vegetation away from fencing to maintain a clear path
around the perimeter of the property. One section of fence near the front gate is in need
of repair (Appendix A, Figure 36). The Dome monolith plaques are in good condition —
no change.
Dome-Entombed Concrete Monolith and Monolith Penetrations: Inspection of the
Concrete Monolith area revealed superficial cracks throughout the surface of the
structure (Appendix A, Figure 3). Superficial cracks are also present along the base of
the “top plug” of the concrete monolith top, but with no change from past inspections.
All dose rate measurements taken around the structure were not significantly different
from background measurements taken. No immediate action is necessary. Absorbent
clothes have continued to be placed to collect oil/grease dripping from the crane system
above (Appendix A, Figures 1 and 2). It is recommended that absorbent clothes
continue to be placed at those locations where oil/grease is accumulating on the
Concrete Monolith and, especially, after the crane is moved.
Dome-External Piping Systems: Inspection of accessible external piping systems
revealed no significant indications of deterioration. Outfall pipes on the west side of the
property (on the beach outside of perimeter fence) and south side of the property
(outside of perimeter fence) were inspected (Appendix A, Figure 34). One of the
drainage pipes on the west side, where it passes under the main access road, is partially
obstructed with silt and debris (Appendix A, Figure 35). It is recommended that the
accumulated silt and debris be removed.
Dome-Basement Level: Historically, corrosion was 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. Surface
fissures/cracks were noted in the concrete floor covering similar to past inspections, but
are not of concern.
On the concrete flooring and structural steel near Sample Locations 50A and 50B,
significant corrosion and concrete spalling is occurring (this is a repeat observation
from 2013, 2014, and 2015). This appears to be centered on the grounding wire in this
location which is attached to a structural steel column and passes through the concrete
flooring (Appendix A, Figure 31). The spalling area does not appear any larger than
4-1
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noted in 2015; however, loose/flaked concrete material is beginning to accumulate in
the area. It is recommended that an electrician be contacted to inspect the grounding of
structural steel in the basement. Also near Sample Locations 50A and 50B, oil/lubricant
stains (similar to the previous 2015 inspection) were noted (Appendix A, Figure 24). It
is recommended that absorbent clothes continue to be placed at these locations during
quarterly surveys.
Control measures (fixed with paint and concrete layer in some places), which were
previously implemented, were inspected (Appendix A, Figures 26, 28, 29, and 30). The
yellow paint on the Liquid Water Retention Tanks is starting to show signs of thinning
and wear, but smears indicated no removable contamination 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. Although immediate action is not
critical, it is recommended that yellow paint be re-applied to the three liquid water
retention tanks within the next year (Appendix A, Figure 30). Access to areas with
historical removable contamination is being effectively controlled.
Access to stairways leading to the Basement Level is being effectively maintained and
controlled (Appendix A, Figure 13). No action is necessary.
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 from historical events (Appendix A, Figure 27). PREPA personnel
indicate that water has historically accumulated in the sump, but evaporated leaving
silt/mud behind. Sampling and removal of silt/mud should be planned within the next
two years (repeat from 2013, 2014, and 2015), which would increase the capacity of the
sump to retain water until it evaporates.
The gasket around the exterior base of the Dome, which is at ceiling level of the
basement, remains intact and effective (Appendix A, Figure 25). The gasket is showing
signs of weathering and surficial cracks in the low areas of the gasket where it holds
rain water and dries in the sun (Appendix A, Figure 37). The drains in the trough below
the gasket are clear and draining rain water properly (Appendix A, Figure 38). The
large bay door at the Basement Level remains sealed with expanding foam to prevent
rainwater infiltration into the Basement Level. It is recommended that, when the gasket
around the base of the Dome is replaced, the gasket is installed in a manner that does
not retain rain water.
Dome-Main Level: The Main Level (Controlled Area) is that portion of the Main
Level that is not accessible to the public (Appendix A, Figures 16 through 20). 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, which is effective in reducing
elevated dose rate levels in this area (Appendix A, Figure 21). Ongoing and routine
assessment of the floor tile and lead bricks in this area is recommended. There is also
no discernible evidence of work and/or damage affecting the control measures (floor
tiles) on the Main Level, Museum Area (Appendix A, Figures 4 through 10 and 14),
except for one area near the railing between the Controlled Area and Museum Area
where the tiles feel loose or “floating” but no discernable cracks/failures are noticeable.
The safety guard along the railing (Appendix A, Figure 17), which protects from falls
to the Basement Level below, is in good condition and access control signs are properly
4-2
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placed along the railing. The pad lock on the gate within the railing system, which
provides access from the Museum Area to the Controlled Area, was in place and locked
(Appendix A, Figure 15). The PREPA team will continue to monitor the tiles within the
Museum Area for signs of cracks/failures.

Evidence of termites (termite frass) was observed (repeat from 2015) on the east side of
Main Level (Museum Area) where plywood walls were constructed in recent years
(Appendix A, Figure 22). It is recommended that this area be inspected by a termite
professional and treated, as necessary.

Fire extinguishers throughout the Main Level were inspected and appear to have out-of-
date inspections and/or need to be replaced (Appendix A, Figure 23). It is
recommended that all fire extinguishers throughout the facility be inspected and
corrective actions taken, as necessary.

Dome-Mezzanine Level: Access to ladders and stairways leading to the mezzanine
level are being effectively maintained and controlled (Appendix A, Figures 11, 12, and
13). The structure appears sound and in good condition. No immediate action is
necessary.

Dome-Exterior: Inspection of the Dome structure did not reveal any significant
structural discrepancies. The Dome structure exterior was re-sealed and painted before
the 2015 annual survey. This coating is mostly in good condition. However, there is
staining on the southwest side (Appendix A, Figure 32) below an iron channel, which is
attached to the Dome exterior. The interior surface of the channel may not have been
painted/coated and the corroded interior surface may be leaching/staining the Dome
exterior. No immediate action is necessary. Both entrance portals are in good condition,
except water is pooling on the roof above the southern portal and leaking onto the floor
in front of the entrance to the portal (Appendix A, Figure 42) — refer to General Site
Upkeep below.

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

General Site Upkeep: The Theatre Building and administrative building at the
southern portal/entrance to the Dome were entered and inspected since they are utilized
during museum tours. The roof of the administrative building at the south entrance of
the Dome is holding water and leaks below onto the flooring in front of the southern
portal (Appendix A, Figure 42). The roofing on other sections of the administrative
building at the southern entrance is also in need of repair and leaking water into the
rooms below (Appendix A, Figure 42). Evidence of termites (“mud tubes”) was also
noted in the administrative building at the southern portal/entrance to the Dome.
Evidence of termites and rodents (Appendix A, Figure 41) were noted on the interior of
the Theatre Building (repeat from 2015). It is recommended that pest control inspection
and treatment be administered at the Theatre Building and administrative building at
the southern portal/entrance to the Dome. It is recommended that roofing repairs be
made on the administrative building at the south entrance to the Dome to prevent rain
water retention and/or intrusion.
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The roofing on the guard shack is also in need of repair. Water intrusion and staining is
visible around the light fixtures (Appendix A, Figure 40). It is recommended that
inspection and repair of the guard shack roofing be completed.

The remaining buildings and grounds appear well maintained. No immediate action is
necessary.

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

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. No immediate
action is necessary.

4-4
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5.0 DIRECT RADIATION MONITORING

Table 1 (Section 3) 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) | (nR/hour) | (nR/hour) | (hour/year) | (rem/year) | Worker | Visitor
Monolith Top 3 4.9 8 416 0.003 2 NA
Main Level 4 6.1 16 416 0.007 2 NA
(Controlled Area)
Main Level 4 4.9 6 2,080 0.012 2 NA
(Public Access) (employee)
832 (visitor) 0.005 NA 0.1
Basement Level” 4 10.6 20 416 0.008 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 5 pR/hour x (1 rem/1,000,000 uR) x (8 hours/1 week) x (52
weeks/1 year) = 0.002 rem/year.

®Does not include the additional survey location, X1, at a historical hot spot. Dose rate at X1 was 9 uR/hour.

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
1s 0.005 rem/hour at 30 cm or 5,000 pR/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 are maintained at the BONUS facility.
Appendix D also provides a copy of instrument calibration sheets and relevant daily response
checks. 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.

5-1
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Table 3. Summary of Direct Radiation Monitoring Quality Control

Result (uR/hour)
Location Initial Duplicate RPD (%) Comments
24 4 4 0 Very good
19 3 3 0 Very good
27 16 16 0 Very good
40A 19 19 0 Very good

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

Revision 0
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6.0 CONTAMINATION LEVEL MONITORING

Table 1 (Section 3) 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. Six survey
locations, 7, 9, 10, 11, 15, and 17 exhibited total surface contamination levels above MDA, but
well below the 5,000 dpm/100 cm? action level. All remaining survey locations exhibited total
surface contamination levels below the MDA. It is recommended that the Concrete Monolith
Top be designated as a Controlled Area due to the historical presence of slightly elevated fixed
surface beta/gamma contamination levels and the need to ensure no intrusive work is conducted
on the monolith without prior notice. 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, four planned survey locations (21, 27, 27A, and 28) had total surface beta/gamma
contamination levels above MDA, two of which were above the 5,000 dpm/100 cm? total surface
action level (632; 13,516; 772; and 56,414 dpm/100 cmz, 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
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surveys indicate that there are no radioactive Contamination Areas associated with the public
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?’.
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,
Figures 4 through 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.

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 (planned survey locations 30, 31, 40A, 40B, 50A, and
50B, as well as an additional location for 2016, 30A-1 from the bottom of Liquid Waste
Retention Tank #1). None of the smear samples from these locations exhibited removable
contamination above MDA. However, two of these survey locations, 30A-1 and the duplicate for
40A, had total surface beta/gamma contamination levels above the 5,000 dpm/100 cm’ action
level (16,886 and 5,231 dpm/100 cm?, respectively). Additionally, two 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.

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
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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.

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. Re-application of the yellow paint on the liquid retention tanks
(Appendix A, Figure 30) is recommended since the paint is showing signs of wear,
historical smear samples (prior to painting) resulted in removable contamination above
MDA, and elevated total surface level remain (e.g., sample locations 30, 31, and 30A-1).

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 also provides a copy of instrument

calibration records and relevant daily response checks. Duplicate field measurements were also
made at a rate of 5% and are summarized in Table 4. All QA/QC checks performed within
acceptable limits.
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Table 4. Summary of Contamination Level Monitoring Quality Control

Result (dpm/100 cm®)
Location Initial Duplicate RPD (%) Comments
4 (Total Surface) <MDA <MDA NA Good
9 (Total Surface) 1,018 1,018 0% Very Good
10 (Removable) <MDA <MDA NA Good
27 (Removable) <MDA <MDA NA Good
28 (Removable) <MDA <MDA NA Good
30 (Removable) <MDA <MDA NA Good
30A-1(Removable) <MDA <MDA NA Good
40A (Total Surface) 4,739 5,231 9.9% Good

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

There were no radiological laboratory data generated to support this survey.
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8.0 SUMMARY OF RECOMMENDATIONS

Based on previous surveys and the 2016 Annual Survey results presented above, the following
recommendations are provided:

Revision 0

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.

Physical Condition:

The fence surrounding the property is functional at controlling access;
however, vegetation is crowding the fence in some areas (Appendix A,
Figure 36). Recommend instructing the maintenance contractor to cut
vegetation away from fencing to maintain a clear path around the
perimeter of the property. One section of fence near the front gate is also
in need of repair (Appendix A, Figure 36). Recommend a more permanent
repair to the fence in this location.

It is recommended that absorbent clothes continue to be placed at those
locations where oil/grease is accumulating on the Concrete Monolith and,
especially, after the crane is moved.

One of the drainage pipes on the west side (beach) of the property, where
it passes under the main access road, is partially obstructed with silt and
debris (Appendix A, Figure 35). It is recommended that the accumulated
silt and debris be removed.

On the concrete flooring and structural steel near Sample Locations 50A
and 50B, significant corrosion and concrete spalling is occurring (repeat
from 2013, 2014, and 2015). The spalling area does not appear any larger
than noted in 2015; however, debris is accumulating due to the spalling.
This appears to have been caused by the grounding wire in this location
which is attached to a structural steel column and passes through the
concrete flooring (Appendix A, Figure 31). It is recommended that an
electrician be contacted to inspect the grounding of structural steel in the
basement.

Near Sample Locations 50A and 50B, oil/lubricant stains were noted
(Appendix A, Figure 24). It is recommended that absorbent clothes
continue to be placed at these locations during quarterly surveys.

Control measures (fixed with paint and concrete layer in some places),
which were previously implemented, were inspected. Although immediate
action is not critical, it is recommended that yellow paint be re-applied to
the three liquid water retention tanks within the next year (Appendix A,
Figure 30).

Storm water drains appear to be functioning properly in the Basement
Level, but the sump has filled with silt/mud (Appendix A, Figure 27) from
past events. Sampling and removal of silt/mud should be planned within
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the next two years (repeat from 2013, 2014, and 2015), which would
increase the capacity of the sump to retain water until it evaporates.

The gasket around the exterior base of the Dome, which is at ceiling level
of the basement, remains intact and effective (Appendix A, Figure 25).
However, the gasket is showing signs of weathering and surficial cracks in
the low areas of the gasket where it holds rain water and dries in the sun
(Appendix A, Figure 37). It is recommended that, when the gasket around
the base of the Dome is replaced, the gasket is installed in a manner that
does not retain rain water.

Evidence of termites (termite frass) was observed on the east side of Main
Level (Museum Area) where plywood walls were constructed in recent
years (Appendix A, Figure 22). It is recommended that this area be
inspected by a termite professional and treated, as necessary.

Fire extinguishers throughout the Main Level were inspected and appear
to have out-of-date inspections and/or need to be replaced (Appendix A,
Figure 23). It is recommended that all fire extinguishers throughout the
facility be inspected and corrective actions taken, as necessary.

The roof of the administrative building at the south entrance of the Dome
is holding water and leaks below onto the flooring in front of the southern
portal (Appendix A, Figure 42). The roofing on other sections of the
administrative building at the southern entrance is also in need of repair
and leaking water into the rooms below (Appendix A, Figure 42).
Evidence of termites (“mud tubes) was also noted in the administrative
building at the southern portal/entrance to the Dome. Evidence of termites
and rodents (Appendix A, Figure 41) were noted on the interior of the
Theatre Building (repeat from 2015). It is recommended that pest control
inspection and treatment be administered at the Theatre Building and
administrative building at the southern portal/entrance to the Dome. It is
recommended that roofing repairs be made on the administrative building
at the south entrance to the Dome to prevent rain water retention and/or
intrusion.

The roofing on the guard shack is also in need of repair. Water intrusion
and staining is visible around the light fixtures (Appendix A, Figure 40). It
is recommended that inspection and repair of the guard shack roofing be
completed.

Concrete Monolith: It is recommended that the Concrete Monolith Top remain
designated as a controlled area due to the historical presence of elevated fixed surface
beta/gamma contamination levels and the need to protect the integrity of the monolith
structure. 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.

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
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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 on this level 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): 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,
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.
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.
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, walls, 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.

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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Figure 1. Entombment Top (Top Plug, Northwest Side) — Sampling Point 17 with Oil Pads
Due to Overhead Crane (Left) and Oil Pad near Sampling Points 1 — 4.

Figure 2. Entombment Top — Pad has been Placed to Address Oil Leaking from Overhead
Crane (Near Sampling Points 1, 2, 3, and 4)
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Figure 3. Entombment Top — Surficial Cracks (Typical)

Figure 4. Main Level (Southwest Side) — Overhead View
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Figure 5. Main Level (South Side) — Overhead View

Figure 6. Main Level (Southeast Side) — Overhead View
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Figure 7. Main Level (East Side) — Overhead View

Figure 8. Main Level (North/Northeast Side) — Overhead View
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Figure 9. Main Level (North Side) — Overhead View

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

Figure 11. Main Level — Locked and Controlled Access to East Mezzanine and Electrical
Panels
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Figure 12. Main Level — Locked and Controlled Access to South Mezzanine

Historical Radiological
Control Sign

Figure 13. Main Level (Museum Area) — Locked and Controlled Access to South Side of
Basement Level (Left) and Mezzanine (Right)
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Figure 14. Main Level (Museum Area) — Locked and Controlled Access to Machine Shop
(Left) and Electrical Shop (Right) File Storage

Figure 15. Main Level (Controlled Area) — Locked Access from Museum Area to
Controlled Area
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Figure 16. Main Level (Controlled Area) — Overhead View (Southeast Side)

Figure 17. Main Level (Controlled Area) — Overhead View (East Side)
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Figure 18. Main Level (Controlled Area) — Overhead View (Northeast Side)

Figure 19. Main Level (Controlled Area) — Overhead View (North Side)
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Figure 20. Main Level (Controlled Area) — Overhead View (Northwest Side)

Figure 21. Main Level (Controlled Area) — Engineering Controls (Concrete, Tiles, and
Lead Bricks) in Good Condition
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Termite Frass

Figure 22. Main Level (Museum Area) — Wood Paneling with Evidence of Termites (East
Side)

Figure 23. Main Level (Museum and Controlled Areas) — Fire Extinguisher Inspections
Out of Date
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Figure 24. Basement Level — OQil/Lubricant Spots on Basement Floor from Overhead
Equipment

Figure 25. Basement Level — Beneath North Entrance Air Lock (No Signs of Recent Water
Infiltration — Older Stains Persist)
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Figure 26. Basement Level — Concrete Filled Sink

Figure 27. Basement Level — Lowest Point in Basement with No Standing Water
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Figure 28. Basement Level — Sample Locations 40A and 40B Covered by Engineering
Control (~1/2 Inch Concrete) with Caution Sign Reading “Controlled Area — Hand and
Foot Frisking Required Upon Exit”

Figure 29. Basement Level — Painted Flange (Engineering Controls) at Former
Decontamination Sink Location
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Figure 30. Basement Level — Sample Locations #30 and #31 on Liquid Water Retention
Tanks with Engineering Control (Yellow Paint) — Showing Signs of Wear

Corrosion and Possible Reduction
in Water Content of Concrete in the
Area Where the Grounding Wire
Passes Through the Basement
Concrete Floor

Electrical Ground Cable from
Structural Steel through Concrete
Pad

Figure 31. Basement Level — Corrosion Issues on Concrete Floor near Sample Locations
50A and 50B — No Change from Previous Year
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Staining

Figure 32. Dome Structure — Exterior With Protective Coating and Paint (Staining Present
Beneath Raised Channel)
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Figure 33. Dome Structure — Interior with Fire Suppression Piping

Figure 34. Dome Structure — Drainage Outfall Points and Ditches (Western Outfall on Left
and Southern Outfall on Right)



2016 Annual Radiological Survey Report
Dr. Modesto Iriarte Technological Museum
Rincon, Puerto Rico

Figure 35. Dome Structure — Drainage Outfall Points and Ditches (Under Main Access
Road — Once Pipe is Partially Filled with Debris)
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Figure 36. Fence —Fencing and Perimeter — Some Areas with Vegetation Crowding
Exterior of the Fence, Patched Areas, and a Temporary Repair Where the Fence had
Fallen
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Weathering and
Surficial Cracks

Figure 37. Dome Structure — Flexible Gasket/Seal — Dome Perimeter

Figure 38. Dome Structure — Rain Trough Below Flexible Gasket/Seal (Drain is Free of
Debris)
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Figure 39. Security — Main Gate in Good Working Condition (Manual Open/Close)

Figure 40. Ancillary Buildings and Structures — Guard Shack with Water Stains around
Light Fixtures
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Figure 41. Ancillary Buildings and Structures — Theatre Building with Evidence of Rodents
and Termites, and the Air Conditioning Units are Not Working Properly



2016 Annual Radiological Survey Report
Dr. Modesto Iriarte Technological Museum
Rincon, Puerto Rico

Figure 42. Ancillary Buildings and Structures — Entrance/Administrative Building at
Southern Entrance to Dome — with Roofing in Need of Repair (Top) and Retaining
Water/Leaking into Building (Below)
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TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)

Rincén, Puerto Rico CONTAMINATION SURVEY FORM
Project: _BONUS - MMG DaterTime _3// 2A6 - [3Dfrs Task Number ~—
VB — OCF/S hrS
Specific Area of Survey: Entombed Building-North Side MDA=((2.71/Tbkg + 3.3sqrt(Bkg/Thkg+Bkg/Ts))/E x CF
Purpose of Survey: Year 2016 Comprehensive Survey A=(Sample-Bkg)/E x CF
Inst. type Serial # | Cal due date | Probe type | Serial # | Cal. due date | Efficiency | Ct. Tirrrr1e RBkgd 4 MDA’ g
Tbkg/Ts eading pm/100em
f-f[lz//é (minutes) {cpm)
2926 || g1um 2221 149991 |4 /13 /17 aag|1sasas| 4 /)37 | 19wlioi2 | H7 | €25
Y \udhem 222/ | WBUVL 13 17| wqRlisysas| Y13 17| [F%) o012 | 44 | 605

[ -—
9/r>/26

SURVEY DATA Survey Map Attached ( Yes [1No
Gross Counts in CPM Contamination in dpm/100 cm?
No. Description/Location Removable Tg:al Removable TO;{aI
1 |North Side s 43 55 i WA <MDA
2 |North Side VA 49 WA < MDA
3 |North Side A L2 A 2 DA
4 |North Side J'/Al 53 WA 2 DA
24 |North Side Py, 36 A < MDA
26 | North Side 'ﬂ/rf >2 WA MDA
4pup| Duplente s 51 WA <mp-g
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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) Rincon, Puerto Rico

RADIOLOGICAL SURVEY REPORT (MAP)
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TECHNOLOGICAL MUSEUM DR. MODESTO IRTARTE BEAUCHAMP (former BONUS REACTOR FACILITY)

Rincén, Puerto Rico CONTAMINATION SURVEY FORM
Project: _BONUS - MMG Date/Time ?/L%//é ~ OBYOIS  TaskNumber _——
Specific Area of Survey: Entombed Building-NoruthWest Side MDA=((2.71/Tbkg + 3.3sqrt(Bkg/Tbkg+Bkg/Ts))/E x CF
Purpose of Survey: Year 2016 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)
Ludium 2221 1a0001 | 4 l13/77 as-0| 154835 | 7 /1217 /Y w02 | HY 605
A4 v vd | a4 |\ R it A\ | A | A
SURVEY DATA Survey Map Attached [#"Yes O No
Gross Counts in CPM Contamination in dpm/100 cm®
No. Description/Location Removable Total Remotable Total
5 Top Plug Face ///.;L gL /1/4 MDA
6 |Top Plug Face WA Xe, P < MDA
7 | Top Plug Face /1/74 64 ad 702
8 Top Plug Face /l/ﬂ 5::/ , 4 z 1 Dﬁ
9 _|Top Plug Face A 73 Wi 1,0/8
10 |Top Plug Face A &5 A &7
11 | Top Plug Face ,4/{4 61_/ /1//4 7072
12 | Top Plug Face /Kf? 5 G /l//f Z MDA
13 | Top Plug Face 7,/,4 5/ /,/,4 < AOE
14 | Top Plug Face A 53 /s “~ DA
15 |Top Plug Face /4 732 /,/4 /, 08
16 | Top Plug Face A 55 A <mDA
17 [Top Plug - Top Surface A &% VA E57
18 | Top Plug - Top Surface A £45 VA Sy Y
19 | Top Plug — Top Surface A/ﬁ el NA < DA
9 Dup licate VA 73 A | 1,008
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Rincén, Puerto Rico

RADIOLOGICAL SURVEY REPORT (MAP)
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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 ?/zz/dé — 1960 brS  TaskNumber -~
Specific Area of Survey: Entombed Building-South Side MDA=((2.71/Tbkg + 3.3sqrt{Bkg/Tbkg+Bkg/Ts))/E x CF
Purpose of Survey: Year 2016 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)
Ludium 2221 140001 | HN3/7 4a.9| 154535 H /i {_3/ 7 /9%l Jor2 | #7 62%
VB A ! | A | A A | et A g | R
SURVEY DATA Survey Map Attached B Yes £ No
Gross Counts in CPM Contamination in dpm/100 cm®
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No. Description/Location Removable Total Removable Total
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Survey Technician: _C. ivedd 2. » z
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RADIOLOGICAL SURVEY REPORT (MAP)
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TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTCR FACILITY)

Rincén, Puerto Rico CONTAMINATION SURVEY FORM
Project: _BONUS - MMG Date/Time 9/12//6 = /%5 hs Task Number ___
Specific Area of Survey: Entombed Building-SouthWest Sid MDA=((2.71/Tbkg + 3.3sqrt(Bkg/Tbkg+Bkg/Ts))/E x CF
Purpose of Survey: Year 2016 Comprehensive Surve: 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 | & /{j//:? 449 | 154535 | A /13'//7 /9 %| /012 g7 625
art M| Al vd A | wh | pd s pA | VA | A
SURVEY DATA Survey Map Attached Mves ONo
Gross Counts in CPM Contamination in dpm/100 cm®
By
No. Description/Location Removable Total Removable Total
23 | SouthWest Side 7 29 A 24D A4
v | A AA Y ~A A
A | A VA Y. 4 A M
Survey Technician: €~ - é . lopl¥®&
L

Reviewed By: s Y\ I

‘MDA is total in dpm/100 cm?

Page | of & Rev 3 (10/12)



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

RADIOLOGICAL SURVEY REPORT (MAP)

SITE:

Entombed Reactor Building Time: !/ 105 Date: Yr /. é Mo ? Dy /2

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 - Seuthwest View

= Sample Locations

H 1 7 ¥ ¥
i i : § 3
i 1 ! I
4 3 l : § '
; . SRR, 75 B .
i i i : £ g . oo Daation :
i B e i e i - S L
3 ! i‘ il B e s e 55 guekers i i 4
i oq ; i i
i i i ’
H i H s ;
i < H 3 i
: !‘ § : b i
] ; i i 2 i ;
3 i : : ; i
£ | H ; ok N
e TSR ST SR istorey
' 1 13 g- !
1 i : : ;4 i H
A 1 F 13 i 3
% § : i & H 3
: : i B i 1 £
i i : : ; : :
i H i ¥ ; i
i i 3 i 5 3 :
i : H i H H
- --ir\-- s ey A e S R S R i BREGRIERN e
3 i : : ! H
¥ H 3 § i
P : B i
i : 5 1
§ £ i : H
E 1 f i
R, 1 .|
H |
i §
i %
3 k
P i
i i
i

‘
i H >
t H { Appoimate  §
5 i i {eal2, 5 -7 ¢
H H t
! i
i H ; i
e 7 :
7y |
: i ; ; ' '
i 3 i £ i i
: 23 b I
i t [ ] = .
H I ; : B i g
bt Oy
« >

Instruments (Model and Serial Numbers): bndlow Mode! (9 # 74890
\ I
Survey Technician(s): _C. wa,M, A vasa, T- Lope® Rastes €D By,
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TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)

Rin¢én, Puerto Rico CONTAMINATION SURVEY FORM

Datertime _2/12/76 ~ 1830 bt Task Number _—
MDA=((2.71/Tbkg + 3.3sqrt(Bkg/Tbkg+Bkg/Ts))/E x CF

Project: _BONUS - MMG

Specific Area of Survey: Entombed Building-NoruthWest Side

A=(Sample-Bkg)/E x CF

Purpose of Survey: Year 2016 Comprehensive Survey
Inst. type Serial# | Cal. due date | Probe type | Serial# | Cal. due date | Efficiency | Ct. Time Bkod MDA’
Tbkg/Ts | Reading | dpm/100cm?
(minutes) (cpm)
Ludium 2221 149001 | Y /3/r7 as9| 1sas3s| 2347 /P u| for 2 47 | 625
VA Wi VA el lasd | v h| g | T |

WA

Survey Map Attached ﬂers 2 No

SURVEY DATA
Gross Counts in CPM Contamination in dpm/100 em®
By By
No. Description/Location Removable Total Removable Total
25 |NorthWest Side /a4 35 A MDA
4 A VA VA A A

Survey Technician; €» (el ‘e LY & =
Reviewed By: m

MDA is total in dpm/100 cm?

Page J_ of _E‘ Rev 3 (10/12)




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

RADIOLOGICAL SURVEY REPORT (MAP)

SITE:

Entoinbed Reactor Building Time: [3 ,30 &!5 Date: Yr Z é Mo d Dy /2

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: NorthWest Side

Sketch: Tutom innoat Sysiew: - Morthwest View

= Sample Locations
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Instruments (Model and Serial Numbers): dwuﬂ-ﬂ" /”b&/ / ? # / ‘/8/ 90

{
Survey Technician(s): (,» wdé ‘4' J/Q'ge‘; :(' b"a‘e’z mbém
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TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)

Rincdn, Puerto Rico

CONTAMINATION SURVEY FORM

Project: _BONUS - MMG

Specific Area of Survey: Entombed Building-Main Floor

Purpose of Survey: Year 2016 Comprehensive Survey

A=(Sample-Bkg)/E x CF

Date/Time 9//2//.6 ~1 335 hf‘.5 Task Number _~_—

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’ i
Tbkg/Ts Reading | dpm/100cm
{minutes) (cpm)
Ludium 2221 149991 |4 2 /r7 as9| 154535 | 4/13/17 /ulmi2 | 47 gES
AH a4 | Al A Nt | WA | B R | AR | A
SURVEY DATA Survey Map Attached ifYes [1No
Gross Counts in CPM Contamination in dpm/100 cm®
By Py Py
No. Description/Location Removable Total Removable Total
20 | Main Floor A 47 WA < i
21 | Main Floor VA G5 A 32
27  |Main Fioor VA 432z VA 13,5/6
28 |Main Floor A /1657 WA 55,4/
27A | Main Floor WA g l VA 772
27B | Main Floor WA G2 VA <MD
28 Dup | Main Floor A 636 A 55,782
M Vi NA A M A
Survey Technician: €. HJ, A Veaa, T, lopez
Reviewed By: G»__
MDA is total in dpm/100 cm?
Page _‘_ of _3 Rev 3 (10/12)



TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)
Rincén, Puerto Rico CONTAMINATION SURVEY FORM
Project: _BONUS - MMG Date/Time ‘?A’ ‘t’//é il i 400 l“S Task Number _™—
Specific Area of Survey: Entombed Building-Main Fioor MDA=((2.71/Tbkg + 3.3sqrt(Bkg/Tbkg+Bkg/Ts))/E x CF
Purpose of Survey: Year 2016 Comprehensive Survey A=(Sampie-Bkg)/E x CF
Inst. Type Serial# | Cal. due date | Probe type | Serial #| Cal. due date | Efficiency | Ct. Time Bkgd MDA’
Tbkg/Ts Reading
(minutes) cpm)
Ludium 2221 140001 | %112/ 17 44.9| 154535 | 4 _//3”7 /9 %ljo: | | 46 | A4
A v | A | A A v | AR A | A | A
SURVEY DATA Survey Map Attached ﬁ'es O No
Gross Counts in CPM Contamination in dpm/100 em®
By i Py
No. Description/Location Removable Total Removable Total
65 (Main Floor-Masslin (Zone 1) 4 WA 2MDA v A
86 |Main Floor-Masslin (Zone 2) q 8 :,/A MDA A
g7 | Main Floor-Masslin (Zone 3) Y 17( A DA A A
68 |Main Floor-Masslin (Zone 4) 1—{ é //ﬁl Zm b4 A/”f
69 |Main Floor-Masslin (Zone 5) L2 N LMDA A
72 | Main Floor-Masslin { Zone 6) Lf / /A 209 A
73 |Main Floor-Masslin (Zone 7) L/ A4 <UD A
74 | Main Floor-Masslin (Zone 8) 37 A <A /L/‘A
75 |Main Floor-Masslin Zone 9) LY VA ZAMDA A
76 | Main Floor-Masslin (Zone 10) 3 VvE MDA AH
77 | Main Floor-Masslin (Zone 11) 5 O 7 <) A /,/',9!
78  |Main Floor-Masslin (Zone 12) A Aoy “mdG AH
79 |Main Floor-Masslin (Zone 14) Hy A <~MD4 A
80 |Main Floor-Masslin (Zone 13) 39 VA D% A
Survey Technician: £, {
| Reviewed By: —
‘MDA < 200 dpm/100cm? (cannot be quantified due to large are survey).
2600 dpm //ao em®
2= B9 erm
Page z of _3 Rev 3 (10/12)



Date: Yr Jb Mo @Dy i d

08 3o

Time:

RWP: NA

TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)
RADIOLOGICAL SURVEY REPORT (MAP)

Rincén, Puerto Rico

Entombed Reactor Buildin,

SITE:

Survey

Task: Comprehensi

Core Sample

Air Sampler Location

Sample Location [

[ B

Map key:

Contract, WB = Whole Body, GA = General Area

where CT

Dose Rate Abbreviations: CT/WB/GA,

Location: Main Floor

1di

bed Reactor

Building: E
Sketch:

2

2
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nstruments (Model and Serial Numbers): Lonlfeces Vode! 19 #1487 9O
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Survey Technician(s): Cy

Rev 3 (10/12)
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CONTAMINATION SURVEY FORM

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

Project: _BONUS - MMG

Specific Area of Survey: Entombed Building-Basement Fioor

Date/Time ?/i {'///é -0 ?OO ns Task Number _
MDA=((2.71/Tbkg + 3.3sqrt(Bkg/Tbkg+BKg/Ts))/E x CF

Page _[_ of i

Purpose of Survey: Year 2016 Comprehensive Survey A=(Sample-Bkg)/E x CF
Inst. Type Serial# | Cal duedate | Probe type | Serial # | Cal. due date | Efficiency | Ct. Time Bkgd MDA’ 5
Tbkg/Ts Reading dpm/100cm
{minutes) {cpm)
Ludlum 2221 120091 | 4/43/7 449 | 154535 | 4 /03 /17 /19 %| 5/ H3 | 85|
| a M AF o (| pA | A ot [ p | A
SURVEY DATA Survey Map Attached B'Yes 0 No
Gross Counts in CPM Contamination in dpm/100 cm®
No. Description/Location Removable Tﬁal Removable Ti g{al
30 |Basement Floor-Side of Tank #1 WA 84 /VA l, 439
31 |Basement Floor-Side of Tank #2 A A 76 /ZA 1, 158
40A |Basement Floor-Wall (4" from floor) /1/4 J 78 7/ 4,739
40B |Basement Floor-Wall (4" from floor) /l/A‘ 42 ‘ VA ZmD A
42 |Basement Floor ;/‘A,- L4 /I/A Z DA
43 | Basement Floor s H2 "4 MDA
50A |Basement Floor-Wall (block) /, v A, ‘-/ 7 N, A ZaDA
50B |Basement Floor-Wall (concrete) ' /i'/ ﬂ- L{ o) /I/A < MDH
g?JAp Basement Floor-Wall (4" from floor) ﬁ/‘/ﬂ / q2 ’/1//4 5,231
30A-1| Boffar, of Tank #{ VA 524 A (6,886
Pidal VA A A /A N4
A /A A WA WA WA
VA /A VA a8 wA_ | A
A A VA WA A4 7
A N4 NP WA Dz A
A4 NA WA WA WA )z
A VR 4 A WA it
Survey Technician: &+ Wabb lopp 2
Reviewed By:
"MDA is total in dpm/100 cm?
MDD Aw’-?-' 67 crm

Rev 3 (10/12)



Rincon, Puerto Rico

CONTAMINATION SURVEY FORM

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

Project: _BONUS - MMG

Date/Time ?//5//,6 — /o060 ks

Specific Area of Survey: Entombed Building-Basement Floor

Pumose of Survey: Year 2016 Comprehensive Survey

A=(Sample-Bkg)/E x CF

Task Number

s

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’
Thkg/Ts Reading
_(minutes) (cpm)
Ludlum 2221 149001 | 4113 /09 44-9| 154535 ﬁg //7 /9 % /0l /| 46 et s
/A A wh! | A | A i | AR v | AR | A
SURVEY DATA Survey Map Attached & Yes [ No
Gross Counts in CPM Contamination in dpm/100 cm?
By By By
No. Description/Location Removable Total Removable Total
70 [Masslin - Zone 1 28 Y a Z2M DA .
71 |Masslin - Zone 2 H46 VA <mD4 A
81 |Masslin - Zone 3 46 /B MDA A4
89 |Masslin - Zone 4 L{ 5 /1//,‘ <\ DA A
90  [Masslin - Zone 5 26 NG “mMDA A
91 [Masslin - Zone 6 g4 A A = MPH A
92 |Masslin — Zone 7 He A < MDA A
93 |Masslin—Zone 8 3 5 /I/M- Zm DA /|/,4
94 | Masslin — Zone 9 A4 A <M | A4
95 |Masslin — Zone 10 7 Vi z2mDA A
96 (Masslin — Zone 11 373 N A < MDA WA
87 |Masslin — Zone 12 e L A A < MDA AR
98 |Masslin — Zone 13 qd2 /A 2 D49 A

Survey Technician: C. {
| Reviewed By:

Page z of q

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

206 dpm floocn™ 2 8L(@7’/)7

Rev3

(10/12)



CONTAMINATION SURVEY FORM

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

Project: BONUS - MMG

Specific Area of Survey: Entombed Building-Basement Floor

Purpose of Survey: Year 2016 Comprehensive Survey

Date/Time ?//-5//6 — 1030 A/‘S

Task Number —
MDA=((2.71/Tbkg + 3.3sqrt(Bkg/Tbkg+Bkg/Ts))/E x CF
A=(Sample-BKkg)/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)
Ludlum 2221 149001 |4 J8/r7 aao| 1sas38| 317 | /P wlloif | Y¢ | ~#
NMA NH | A A VA WA |\ VB A (A | A
SURVEY DATA Survey Map Attached ®Yes O No
Gross Counts in CPM Contamination in dpm/100 cm?
By By
No. Description/Location Removable Total Removable Total
99 |Masslin — Zone 14 H @) a4 Z MDA 24
100 |Masslin — Zone 15 Hq A DA i
101 | Masslin — Zone 16 3'-7 /,/,4 < MDA J/ﬁf
102 |Masslin — Zone 17 29 ' A/ﬂ <M DA /éfl
103 |Masslin — Zone 18 He. ;Qf Z MDA 4
Wt A ) WA A Vs A
VA /A A A A4 ~H
fis AL yadad A A A
YVis A VA A4 VA A
Mh VaViss LA A A A
M4 VA 4 /A i A
/A /4 A WA VA A
M AL Yo lies 7 i A
A/8 NA V4 /A V4 ot ai
Survey Technician: L/e
Reviewed By: :
‘MDA < 200 dpm/100 cm? (cannot be quantified due to large area survey).
Page _3_ of _L/_ Rev 3 (10/12)




Rineén, Puerto Rico

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

RADIOLOGICAL SURVEY REPORT (MAP)

SITE:
Engg‘mbed Reactor Building

Time: 0900 JrS Date: Yr4© Mo 9 ) A ‘/

Task: Comprehensive Survey

RWP: NA

Building: Entombed Reactor Building

Location: Basement Floor

Sketch:
No.

Zone 1=
Zone 2=
Zone 3=
Zone 4=
Zone 5=
Zone 6=
Zone 7=
Zone 8=
Zone 9= 94
Zonel0= 95
Zonell = 96
Zonel2 = 97
Zonel3 = 98
Zoneld = 99
Zonel5 =100
Zonel6 =101
Zonel7 =102
Zonel8 =103
30
31
40A
40A Dup
408
42
43
50A
50B
3oA-

WA

7
80
81
89
90
91
92
93

Slrbleleobf s lobifo o 5

o
M

At

e

Tank ¥/

v Botfon of

7 = Bomtle Locations
@ =z 2one locwbions

= SCM Survey
Above 100 cm2 lknit

Instruments (Model and Serial Numbers): M[m Mo.;[g,/ / ? #/ 78/9 0

Survey Technician(s): wa

Resteused By !

S50 @ Mep S

Page ﬁ of H
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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 9/13/ 16 — 1335/ Task Number _—
Specific Area of Survey: Smears MDA=((2.71/Tbkg + 3.3sqrt(Bkg/Tbkg+Bkg/Ts))/E
Purpose of Survey: Year 2016 Comprehensive Surve A=(Sample-Bkg)/E
Inst. type Serial # | Cal. due date | Probe type | Serial # | Cal. due date | Efficiency { Ct. Time Bkgd MDA’
(;t:!l:gg :} Reading
Ludlum 2221 oot | 4 Jal? sao| 1sas3s| /27| (9% 101 | 48 | 128
i AAL it | A | o vir | | ot | g | s
SURVEY DATA Survey Map Attached O Yes [({No
Gross Counts in CPM Contamination in dpm/100 cm?
Py By By By
No. Description/Location Removable Total Removable Total
\ | Smea 38 s ZmDA A
2. | Smesr “ /A 2MDA A
3 | Smesc 39 VA +MDA A
H Sm e 47 ~A 2mM /VH
5 S eol” 44 A =mp4 VA
G Smeat 4] A 2 MDA A
1 Sm ear” He6 s £miA A4
8| ¢mear 47 A < DA A
9 Smear 48 A <mdg /A
/0 Smeal 26 VA D3 Y
JODp Smear 29 VA “=m DT A
1/ Sop el 35 A 2aDA A
12 S, eox” &0 A < mdA A
173 Sm ear 42 A DA /A
14 Son eor 43 AN et | 4
1S Sm eas~ 38 VA o | A4
)b Sn or 3 Y A MDA | A
Survey Technician: X 2
‘MDA is removable in dpm/100 em?
Page I of 3 Rev 3 (10/12)




TECHNOLOGICAL MUSEUM DR. MODESTOQ IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)
Rincén, Puerto Rico CONTAMINATION SURVEY FORM
Project: _BONUS - MMG Date/Time '?/ 13/ /é - /‘-/00 L’S Task Number =™
Specific Area of Survey: Smears MDA=((2.71/Tbkg + 3.3sqrt(Bkg/Tbkg+Bkg/Ts))E
Purpose of Survey: Year 2016 Comprehensive Survey A=(Sample-Bkg)/E
Inst. type Serial # | Cal. due date | Probe type | Serial # | Cal. due date | Efficiency | Ct. Time Bkgd MDA’
gy |
Ludlum 2221 100t |4 /13/17 a0l 1sasas| o f3/17 ] /24l 10, ¢ | 4B 2.8
ot | v4| ot | A |yt vt | ahslag | o7l | A
SURVEY DATA Survey Map Attached O Yes ¥ No
Gross Counts in CPM Contamination in dpm/100 cm?
No. Description/Location Remgtable Total Removable Total
17 | Smea 16 4 cmbDA | 14
1[5 Smeos 36 /A 2mDA A
/9 Sm e 34 A D 4 A
20 Smeasr” >3 VA MDA N
2./ Smeanr 573 A4 <m DA A
22 [ (% 4 <mpd | 4
23 Somear Y| M <mph | A
24 Smear 47 VA “DA A
25 Sm-ear L7 A L1 DG A
26 Smear 39 A MDA s
274 Son ear” 99 a# cndf | oA
278 Son eat” EXd WA A Nz
28 Sm Eor G VA g |
28Dup Doaplicte 40 K 4Dy A
27 S eal” 28 A £Lmd4 i
270 D plfeale. 39 s zapt |
A o4 | M| v
Survey Technician: gL o
Reviewed By:

‘MDA is removable in dpm/100 cm?

Page 3 of 3 Rev 3 (10/12)



TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)
Rincdn, Puerto Rico CONTAMINATION SURVEY FORM
Project: _BONUS - MMG Date/Time W ‘/A’é — 30 JrS  TaskNumber —
Specific Area of Survey: Smears MDA=((2.71/Tbkg + 3.3sqrt{Bkg/Tbkg+Bkg/Ts))/E
Purpose of Survey: Year 2016 Comprehensive Suivey A=(Sample-Bkg)/E
Inst. type Serial # | Cal. due date | Probe type | Seriai# | Cal. due date | Efficiency | Ct. Time Bkgd MDA’
(inatog) |
Ludlum 2221 1ag001 |4 [13/r7 aas| 154535 | 4 /13/07 | /9 %] 01t | HE /25
A | ¥ | Al A | oA ot | b 4
SURVEY DATA Survey Map Attached O Yes ﬂlo
Gross Counts in CPM Contamination in dpm/100 cm?
No. Description/Location Removable TEZa] Removable TE{aI
30 |  Smear “8 i copd | A
3] Smeer 37 A MDA A
YoA | Smear 43 A ZmndA A
HoB|  Smear 47 4 DA | A
42 Smear ki o £MDA s
43 Snear 47 A LMDA 24
504 Smear 34 L ‘Mg |
£0B| Smeor 24 oA MM A
onpl Diplicate. Count 4o LA cdd | A
304l _Smear 38 pais <MD AA
UL Deplicte Cont H2. AA <A WA
/4 w4 ALl A A4 ~A
A A VA i WA vE
4 WA wA ik A A
WA M VA A 4 A
N A WA WA A i
A A NA 4 Vi A
Survey Technician: C.. (AL
Reviewed By:

‘MDA is removable in dpm/100 cm?

Rev 3 (10/12)



2016 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, Rincén, Puerto Rico

Date of This Inspection/Revision: # 135 Sepfembe 2644
Last Inspection: 20-21 ,Angust 2015
Inspectors: &M an
Next Inspection (Planned): er 2017
No. item . Issue Action
Inspect.

4 | Specific site surveillance | gae attached table. Cee pPage 3 of s

features

Inspect for possible indications of
structural problems, such as cracking,
staining, and spaliing.

Dome—entombed Structural defects or degradation can | Notes: No s/57, 4 cand chonge-
2 concrete monolith and result in loss of containment of M Lol Crocks.
monolith penetrations radioactive materials. Mer Surc.

Inspect for possible indications of
deterioration, such as peeling and
blistering paint, staining, and flaking.

Systems were flushed during . ¢ ¢ an
Db decommissioning. Incidental :\lotes: No ot C’a'l’{e" A
3 - contamination remains, which maybe |15 f7P7 G outtull at
external piping systems | released if systems corrode or b wil need 4o be
otherwise fail. b bt 2 t
C’IW ow{’CS“— PiC). OJ'{"’S

G&re ok‘y:

Note condition of access control
barricades. Vg weld,
Jeof i§ ma,
Some areas contain radiological Nott:;‘.:m ) c';:: oA ! 'f:
contamination in excess of DOE Oil drps. Add Hhonad cortre
4 | Dome—BasementLevel | standards; the general publicis not | enllins , Chips/dubric, onel
allowed access to contaminated areas. CrackS wWant noted.

Inspect for gasket and storm water

drains.
Notes: Grashe € 5 workmy
Water accumulating in Basement fved ‘s bl stered /
5 fli)on;t_a—Basement Level Level may mobilize and redistribute e,-F-Pec: ’{? but és &{ied_s
eading surface contamination. p-esiing Som s
to [ow acreas refxhimg
WW.
Note condition of access control
barricades, ceramic floor tile, and lead
) . . blocks; note general housekeepinp.
Sont'n: a_reat_s contain rad:o:::glocellzl Notes: Canbris are i 8§ e
6 Do rria—Maifi Laisl contamination in excess o condibion ond mamirned. No

standards; the general public is not 5o e ChaghS L8,
allowed access to contaminated areas. S,M,"p ant A 4_6;:, fes

&v a{i/ndé o g o J
nojed (see picsde Rece”
tepm it ospehom fresdpodt

Rulessh by

10f3 %9&-9"‘4”%



Some areas contain radiological
contamination in excess of DOE

Note condition of access control to
mezzazine; note general housekeeping.
Notes: g/ access Sates

Contrefs were lockad ond

7 | Dome—Mezzanine Level | siangards; the general public is not Mointamed.
allowed access to contaminated areas.
Visually inspect.
Notes: Demre. 6(1'%{‘!0(‘ Coa 1"&3'1?.
. 5 moshy goed  cond Hion,
8 Dome— Building should appear well ) ;
exterior maintained Thece is Stadng @7 +He
sw side (see pio),
Note changes within 0.25 mile (400 m)
of site.
Notes: AT e C)ubna-as ¥l flﬂc{:
New or changing features or activities
9 Surrounding land adjacent to the site may affect site
security.
Observe and evaluate changes in site
conditions.
Notes: The m{‘ af Q,Jf” MC.
) Building should appear well build iy at sonth entrme
10 | General site upkeep ey o £ doree is hsldng |
4 Jeakes iio rooms befou.
&.’g& PJLGS)J M ﬂ-ﬁofl’
hos fermnites ) coafer danm
Ensure security guard is present.
Notes: .‘/6 J I AS ﬂug;f-
: : Security guard should be stationed at ' ¢
11 | Site security site at all imes. et all fimes.
Evaluate erosional features on adjacent
slopes and beach.
Ensure that hill slopes and beach Notes: /‘/ o S50 €femt
12 | Erosion adjacent to site are not actively eres,'on &N AM 45/0/“4‘5

eroding in a way that could adversely
affect the Facility.

- west Side of fropecty,

54)4"

20of3
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Checklist Of Site Specific Surveillance Features
BONUS Decommissioned Facility, Rincén, Puerto Rico

Feature

Comment

Access road and parking area

Asphalt

- Ne) S:'ﬁﬂf'lpf&n'f 5)7"”’9"3 - Sa €
L-af’ol{.bn a,Sp);d-}') éw')l' -{.M&v/-a‘oﬂa.«{-

Entrance gate

Motor-operated

Meotor s m”'afmfmn—{, but 3“—““‘1 was

present and mamtamed {p¢é//¢4;y Lo
date. The guard apmbdrc}a:ul gate.

Access through security gate

Note security of sife; sign-in required on log sheet
Guward e gw#re—cl Slgnr i or ég Sheets
Perdnent M @r/m;/v‘m was /\e,caraloa/.

Security fence

Chain-link, topped with three strands of barbed wire

Fence i MOS#Y fnchonad. Fence has
hean Padeded m many places. There are
oreas where Hare are 905 *‘”"L""iij’
Lonce (See pres), Vesedutoa needs o be

from Femce . Opne Sectton neor He [not sate

Dome—monolith plaques

Visually inspect

Ne C,Aa,na.é, - pia.gu.&s Are. 5aa<f
Conditilon,

Besewed &y

A G penmd-
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2016 Annual Radiological Survey Report
Dr. Modesto Iriarte Technological Museum
Rincon, Puerto Rico

APPENDIX D
CALIBRATION SHEETS AND DAILY RESPONSE CHECKS
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Designer and Manufacturer

LUDLUM MEASUREMENTS, INC.

of
“ Scientific and Industrial 501 Oak Street [C] 10744 Dutchtown Road
Instruments CERTIFICATE OF CALIBRATION 325-235-5494 B65-392-4601
Sweetwater, TX 79556, U.S.A. Knoxville, TN 37932, U.S.A.
CUSTOMER PUERTO RICO ELECTRIC POWER AUTHORITY ORDER NO, 20287467/434116
Mfg. Ludlum Measurements, Inc. Model 2221 Serial No. }H4491
Mfg. Ludlum Measurements, Inc. Model 44-9 Serial No. PRIBHEZS
Cal. Date 13-Apr-16 Cal Due Date 13-Apr-17 Cal. Interval 1 Year Meterface 202-159
Check mark lzﬁpplies to applicable instr. and/or detector IAVW mfq, spec. [P 75 °F RH 41 % Al 707.0 mm Hg

[] New Instrument Instrument Received

[yf Mechanical ck.
[ F/S Resp. ck 3/ Resetck.

[yf Meter Zeroed

[Z]'Wilhin Toler. +-10% [ ] 10-20% [_| Outof Tol. [T Requiring Repair [ | Other-See comments

[] Background Subtract
[y Window Operation

[34 Input Sens. Linearity
[y Geotropism

[y Audio ck. [[] Alarm Setting ck.
¥ Calibrated in accordance with LMI SOP 14.8

[y Batt. ck. (Min. Volt) 44 VDC
[] Calibrated in accordance with LMl SOP 14.9

Threshold mV
Instrument Volt Set 300 V Input Sens. 50 mV Det. Oper. 900 Vo oat 50 mV DialRato (@@ = 10
7] HV Readout (2 points) Ref./Inst. 500 /I_Bpoo V'  Ref/Inst. 2000 /_199¢ v
COMMENTS:
Firmware: 261010

Window set to 2X threshold.

Calibrated with WIN in OUT position.
SrY¥90 check source SN 3432 reads = 21425 cpm with source placed against screen of 44-9.

Source SN Size Background Reading(1/4") Efficiency(1/4"}) Reading(Surf) Efficiency(Surf)
Sr¥s0 5281 89927 dpm = 4B cpm = 23966 cpm = 26.60 % = 37857 cpm = 42.04 %
Cs137 (gamma) 0754 156684 dpm =~ 48 cpm =~ 2279 cpm = 1.42 % = 2604 cpm = 1.63 %
Cs137(beta) 1075 17004 dpm = 48 cpm = 3946 cpm = 22.92 % = 5446 cpm = 31.75 %
Co6l 0B86 4625 dpm = 48 cpm = £40 cpm = 12.80 % = 964 cpm = 19,81 %
Nig3 0809 236987 dpm =~ 48 cpm = 286 cpm = .10 % = 1352 cpm = 0.55 %
Gamma Calibration. GM detectors positioned perpendicular to source except for M 44-8 in which the front of probe faces source.
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
X 1K 400 kcpm Yeo Hoo
X1K 100 kepm [[+]#] 1ee
X100 40 kepm Yoo Yoo
X100 10 kcpm 100 120
X 10 4 kepm Hoo Yoo
X 10 1 kepm 100 (=2
%1 400 cpm Hoo Hoo
X1 100 cpm o0 100
*Uncertainty within £ 10%  C.F. wiithin + 20% All Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING? CAL. POINT RECEIVED METER READING*
Radout 400 kepm 39998 () 39998(0) 3 500 kcpm 500K 500K
40 kepm Yool Yool 50 kepm BOK Eo kK
4 kcpm 400 Ho0O 5 kepm 5K Cwr
400 cpm Yo Ho 500 cpm LS00 Loo
40 cpm Y Y 50 cpm ce -}

Ludlum Measurements, Inc. certifies that the above instrument has been calibrated by standards traceable to the National Institute of Standards and Technalogy, or ta the calibration faci]it'res of
other 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 technigues.

The calibration system conforms to the requirements of ANSIINCSL Z540-1-1894 and ANSI N3223-1978

State of Texas Calibration License No. LO-1863

Reference Instruments and/or Sources: Cs-137 S/N:[_] 058 [_]2171¢p [] 2261CP [[]720 []734 [M7a1 [M11a1 1876 [J1ess [1s0s [J1etsce []510s []5717C0

[Isrisco [eosas [J7oss7 [J7s4t0 [ | Ess2 [] G112 [] msss [] s-384 [ | S-1054[ ] T10081 [ T10082 Neutron Am-241BeSmM: [[]T-304  Ra-226 SiN: [[] yos2
[] Alpha S/N [] Beta SIN [] Other
[f” m 500 S/IN 251106 [[] Oscilloscope S/N [y" Multimeter S/N 15060230

Calibrated By: w Date |3APLIE

Reviewed By: a\"w \:3.__: Date \3 Aﬂ?h\ a

This certificate shall not be reproduced except in full, without the written approval of Lud|um Measurements, Inc.
FORM C22A 09/28/2015 Page | of

AC Inst,
Only

Passed Dielectric (Hi-Pot) and Continuity Test
Failed:




Designer and Manufacturer
of
Scientific and Industrial
Instruments

LUDLUM MEASUREMENTS, INC.

501 Oak Street
325-235-5494

Sweetwater, TX 79556, U.S.A.

[] 10744 Dutchtown Road
865-392-4601
Knoxville, TN 37932, US.A.

CONVERSION CHART

Customer PUERTO RICO ELECTRIC POWER AUTHORITY Date 13-Apr-16 Order #. 20287467/434116
Model 2221 Serial No. 144941 Detector Model 44-9 Serial No. PR154535
Source Ls137 B m( Ul High Voltage 900 Vv
Input Sensitivity 50 mvV
"As Found" Readings (CPM): After Adjustment Readings (CPM):
Reference Point Analog Range/Scale Analog Range/Scale
150 mR/r 330 wio " XK 330 x 1K
50 140 ‘ 140
15 20 l 50
5 170 %100 170 Xlco
LS 50 I 5o
! 320 210 320 X10
"As Found" Readings: After Adjustment Readings:
Reference Point Digital Count Time Digital Count Time
150 mB/he 33HER G Secends 33ULE G Seconds
50 14140 H190
IS 5034 503Y
5 169% 1693
L5 4as 415
! 322 322
Date 13APEIL

Signature: W

FORM C17-1G 02/26/2013 Page

e Serving The Nuclear Industry Since 1962 e



| Designer and Manufacturer LUDLUM MEASUREMENTS, INC.

I\ f
Scientific and industrial 501 Oak Street [] 10744 Dutchtown Road
el CERTIFICATE OF CALIBRATION ¢ »uc o4 SRR ARE
Sweetwater, TX 79556, U.S.A.  Knoxville, TN 37932, U.SA.
CUSTOMER  PUERTO RICO ELECTRIC POWER AUTHORITY ORDER NO. 20287467/434116
\ifg. Ludlum Measurements, Inc. Model 19 Serial No, IHSI‘TO
Mig. Model Serial No.
Cal. Date 13-Apr-16 Cal Due Date 13-Apr-17 Cal. Interval 1 Year Meterface 202-016
Check mark @pplies to applicable instr. and/or detector IAW mfg. spec. il 78 *F RH 41 % Alt 707.0 mm Hg
”] New Instrument Instrument Received [Z,'Within Toler. +-10% []10-20% [_] Outof Tel. [T] Requiring Repair [~ Other-See comments
[ Mechanical ck. [y Meter Zeroed [] Background Subtract ] Input Sens. Linearity
[y F/S Resp. ck [y Resetck. [ Window Operation [y Geotropism
[y Audio ck. [] Alarm Setting ck. [/ Batt. ck. (Min. Volt) 2.2 VDC
[] Calibrated in accordance with LMI SOP 14.8 MCalibrated in accordance with LMI SOP 14.9
Threshold mvV
Instrument Volt Set 550 V' Input Sens. 34 mV Det. Oper. V at mV Dial Ratio =
[] HV Readout (2 points) Ref./Inst. / V  Ref/Inst. ! \"
COMMENTS:

Cs137 = 1 pCi check source SN 2008 reads = 270 pR/hr (27 at 500) with source placed zgainst dimple on
front of 19.

Gamma Calibration: GM detectors positioned perpendicular to source except for M 44-8 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 3800 Yooo
5000 1000 yR/hr 9250 joce
500 400 uR/hr = 70000 Cpen }_%G 4oo
500 100 pR/hr q e
250 200 yR/hr = 34400 cpm Zc0 zoo
250 100 pR/hr i 100 100
50 7000 cpm 28 Ho
50 1790 cpm 4.5 10
25 244o cpm ze 2o
25 €60 cpm 2 s
*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”
Digital Log
Readout Scale

Lutfium Measurements, Inc. certifies that the above instrument has been calibrated by standards traceable to the National instiute of Standards and Technology, or to the calibration facilities of
other internationa! Standards Organization members, or have been derived from accepted values of natural physical constants or nave been derived by the ratio type of ca!ﬂ:mhon {gchniques
The calioration system conforms 1o the requirements of ANSI/NCSL 2540-1-1984 and ANS| N323-1978 State of Texas Calibration License No. LO-1963

Reference Instruments and/or Sources: Cs-137 S/N.[_] 05¢ [ 2171cP [] 2281CP [ |720 [|734 (781 [Jwa1 [Jrere [J1ses [J190s [11e1sce [ 5105 [ |5717C0
[[Is7isco [soe4s [J7ose7 [J72410 [] E562 [ G112 [ ] Ms85 [ ] S-394 [[|S-1054[ ] Tio081 [ ] T10082 Neutron Am-241BeSMN: [ | T304  Ra-226 S/N: [ ] Y982

[C1 Alpha S/N [[] BetaS/N [] Other

[ m 500 S/IN 251108 [] Oscilloscope S/N [y Multimeter S/N 15080230

Calibrated By: MM Date 13APEIE
Reviewed By: m - Date _\ AA RN

Passed Dielectric (Hi-Pat) and Continuity Test
Failed:

This certificate shall not be reproduced except i full, without the wrilten approval of Ludium Measurements, Inc. AC Inst.
FORM C22A 0B/28/2015 Page of | Only
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