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Acronyms and Abbreviations 
CFR  Code of Federal Regulations 
DOE    U.S. Department of Energy 
Dome  BONUS Enclosed Domed Building 
dpm/100cm2  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 
µR/hour micro-Roentgen per hour 



2016 Annual Radiological Survey Report 
Dr. Modesto Iriarte Technological Museum 

Rincon, Puerto Rico 
 

1-1 
Draft – Revision 0  August 2016 
 

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 

Sampling Location 
Sample 
Number 

Dose Rate 
(µR/hour) 

Total  
Contamination 
(dpm/100 cm2) 

Removable 
Contamination 
(dpm/100 cm2) 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 

Dup=<MDA 
<MDA Monolith Top 

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 

Dup=1,018 
<MDA Monolith Top 

Top Plug Face #2 10 5 667 <MDA 
Dup=<MDA 

Monolith Top 

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 
Dup=3 

<MDA <MDA Monolith Top 

Main Floor Water 
Column 

20 5 
 

<MDA <MDA Main Level-Controlled Area 

Main Floor Water 
Column 

21 4 632 <MDA Main Level-Controlled Area 

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 

Dup=4 
<MDA <MDA Main Level-Controlled Area 

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, 
area 

27 16 
Dup=16 

13,516 <MDA 
Dup=<MDA 

Main Level-Controlled Area 

Fuel Pool Purif. Floor, 
area 

27A 4 772 <MDA Main Level-Controlled Area. 
Taken to define elevated area 
associated with 27 and 28. 
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Table 1 (Continued) 

Sampling Location 
Sample 
Number 

Dose Rate 
(µR/hour) 

Total  
Contamination 
(dpm/100 cm2) 

Removable 
Contamination 
(dpm/100 cm2) Comments 

Routine Sampling (Continued) 
Fuel Pool Purif Floor, 
area 

27B 5 <MDA <MDA Main Level-Controlled Area. 
Taken to define elevated area 
associated with 27 and 28. 

Fuel Pool Purif. Floor 
(CM005) 

28 13 
 

56,414 
Dup=55,782 

<MDA 
Dup=<MDA 

Main Level-Controlled Area 

Side of Liq. Waste Ret. 
Tank #1 

30 20 1,439 <MDA 
Dup=<MDA 

Basement Level 

Bottom of Tank #1 30A-1 14 16,886 <MDA 
Dup=<MDA 

Basement Level 

Side of Liq. Waste Ret. 
Tank #2 

31 15 1,158 <MDA Basement Level 

F.W. Heater Room 
(Wall) 

40A 19 
Dup=19 

4,739 
Dup=5,231 

<MDA Basement Level 

F.W. Heater Room 
(Wall) 

40B 9 <MDA <MDA Basement Level 

Vapor Sphere Room 42 4 <MDA <MDA Basement Level 
Vapor Sphere Room 43 4 <MDA <MDA Basement Level 
Condenser Room Entry 
Wall (Block) 

50A 5 <MDA <MDA Basement Level 

Condenser Room Entry 
Wall (Concrete) 

50B 5 <MDA <MDA Basement Level 

Additional Sampling Locations 

Main Floor-Zone 1 65 5 NA <1000dpm/100c
m2  

Main Level-Public Access. 
Masslin Smear 

Main Floor-Zone 2 66 6 NA <1000dpm/100c
m2  

Main Level-Public Access. 
Masslin Smear 

Main Floor-Zone 3 67 4 NA <1000dpm/100c
m2  

Main Level-Public Access. 
Masslin Smear 

Main Floor-Zone 4 68 5 NA <1000dpm/100c
m2  

Main Level-Public Access. 
Masslin Smear 

Main Floor-Zone 5 69 4 NA <1000dpm/100c
m2  

Main Level-Public Access. 
Masslin Smear 

Main Floor-Zone 6 72 5 NA <1000dpm/100c
m2  

Main Level-Public Access. 
Masslin Smear 

Main Floor-Zone 7 73 5 NA <1000dpm/100c
m2  

Main Level-Public Access. 
Masslin Smear 

Main Floor-Zone 8 74 5 NA <1000dpm/100c
m2  

Main Level-Public Access. 
Masslin Smear 

Main Floor-Zone 9 75 4 NA <1000dpm/100c
m2  

Main Level-Public Access. 
Masslin Smear 

Main Floor-Zone 10 76 4 NA <1000dpm/100c
m2  

Main Level-Public Access. 
Masslin Smear 

Main Floor-Zone 11 77 5 NA <1000dpm/100c
m2  

Main Level-Public Access. 
Masslin Smear 
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Table 1 (Continued) 

Sampling Location 
Sample 
Number 

Dose Rate 
(µR/hour) 

Total  
Contamination 
(dpm/100 cm2) 

Removable 
Contamination 
(dpm/100 cm2) Comments 

Additional Sampling Locations (Continued) 

Main Floor-Zone 12 78 6 NA <1000dpm/100cm2  Main Level-Public Access. 
Masslin Smear 

Main Floor-Zone 14 79 5 NA <1000dpm/100cm2  Main Level-Public Access. 
Masslin Smear 

Main Floor-Zone 13 80 6 NA <1000dpm/100cm2  Main Level-Public Access. 
Masslin Smear 

Basement Floor-Zone 1 70 5 NA <1000dpm/100cm2  Basement Level Masslin 
Smear 

Basement Floor-Zone 2 71 6 NA <1000dpm/100cm2 

  
Basement Level Masslin 
Smear 

Basement Floor-Zone 3 81 6 NA <1000dpm/100cm2  Basement Level Masslin 
Smear 

Basement Floor-Zone 4 89 5 NA <1000dpm/100cm2  Basement Level Masslin 
Smear 

Basement Floor-Zone 5 90 5 
 

NA <1000dpm/100cm2  Basement Level Masslin 
Smear 

Basement Floor-Zone 6 91 6 NA <1000dpm/100cm2  Basement Level Masslin 
Smear 

Basement Floor-Zone 7 92 5 NA <1000dpm/100cm2  Basement Level Masslin 
Smear 

Basement Floor-Zone 8 93 4 
 

NA <1000dpm/100cm2  Basement Level Masslin 
Smear 

Basement Floor-Zone 9 94 3 NA <1000dpm/100cm2  Basement Level Masslin 
Smear 

Basement Floor-Zone 10 95 4 NA <1000dpm/100cm2  Basement Level Masslin 
Smear 

Basement Floor-Zone 11 96 5 NA <1000dpm/100cm2  Basement Level Masslin 
Smear 

Basement Floor-Zone 12 97 5 NA <1000dpm/100cm2  Basement Level Masslin 
Smear 

Basement Floor-Zone 13 98 5 NA <1000dpm/100cm2  Basement Level Masslin 
Smear 

Basement Floor-Zone 14 99 5 NA <1000dpm/100cm2 Basement Level Masslin 
Smear 

Basement Floor-Zone 15 100 4 NA <1000dpm/100cm2  Basement Level Masslin 
Smear 

Basement Floor-Zone 16 101 5 
 

NA <1000dpm/100cm2 Basement Level Masslin 
Smear 

Basement Floor-Zone 17 102 5 NA <1000dpm/100cm2  Basement Level Masslin 
Smear 

Basement Floor-Zone 18 103 5 
 

NA <1000dpm/100cm2 

  
Basement Level Masslin 
Smear 

F.W. Heater Room (Wall), 
5-ft from Floor 

X1 9 61,555 <MDA 
Dup=<MDA 

Basement Level – Additional 
Location 

dpm/100 cm2  =  disintegrations per minute per 100 centimeters squared MDA = Minimum Detectable Activity 
Dup  =  Duplicate       NA = Not Applicable 
Fig. = Figure       µR/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 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
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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 
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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.
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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 

Location 

Dose Rate at 30 cm from Source 
(µR/hour) Expected Exposure Ratea 

Annual Dose 
Limits 

(rem/year) 

Min. 
(µR/hour) 

Ave. 
(µR/hour) 

Max. 
(µR/hour) 

Max. 
Exposure 

(hour/year) 
Rate 

(rem/year) 
Rad 

Worker Visitor 
Monolith Top 3 4.9 8 416 0.003 2 NA 
Main Level 
(Controlled Area) 

4 6.1 16 416 0.007 2 NA 

Main Level 
(Public Access) 

4 4.9 6 2,080 
(employee) 

0.012 2 NA 

832 (visitor) 0.005 NA 0.1 
Basement Levelb 4 10.6 20 416 0.008 2 NA 

rem  =  roentgen equivalent in man 

aBased conservatively on the maximum-recorded dose rate at a conservative exposure scenario. For example, 
exposure level for the Monolith top would be 5 µR/hour  (1 rem/1,000,000 µR)  (8 hours/1 week)  (52 
weeks/1 year) = 0.002 rem/year. 
bDoes not include the additional survey location, X1, at a historical hot spot. Dose rate at X1 was 9 µR/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 
is 0.005 rem/hour at 30 cm or 5,000 µR/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. 
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Table 3.  Summary of Direct Radiation Monitoring Quality Control 

Location 
Result (µR/hour) 

RPD (%) Comments Initial Duplicate 
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)]  100 
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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 cm2 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 cm2 total surface 
action level (632; 13,516; 772; and 56,414 dpm/100 cm2, 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 cm2. 
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 cm2. 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 cm2 action 
level (16,886 and 5,231 dpm/100 cm2, respectively). Additionally, two survey locations, 30 and 
31, exhibited a total surface contamination level above MDA, but well below the 5,000 dpm/100 
cm2 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: 

 
 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 

Location 
Result (dpm/100 cm2) 

RPD (%) Comments Initial Duplicate 
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)]]  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: 

 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 

 
 
 

                                  
Figure 13. Main Level (Museum Area) – Locked and Controlled Access to South Side of 

Basement Level (Left) and Mezzanine (Right) 

Historical Radiological 
Control Sign 
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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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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 

Termite Frass 
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Figure 24. Basement Level – Oil/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 

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

Electrical Ground Cable from 
Structural Steel through Concrete 

Pad 

Corrosion and Possible Reduction 
in Water Content of Concrete in the 
Area Where the Grounding Wire 
Passes Through the Basement 
Concrete Floor 
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Figure 32. Dome Structure – Exterior With Protective Coating and Paint (Staining Present 
Beneath Raised Channel) 

Staining 
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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) 
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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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Figure 37. Dome Structure – Flexible Gasket/Seal – Dome Perimeter 

Figure 38. Dome Structure – Rain Trough Below Flexible Gasket/Seal (Drain is Free of 
Debris) 

Weathering and 
Surficial Cracks 
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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 
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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) 

Rincon, Puerto Rico CONTAMINATION SURVEY FORM 

Project: BONUS-MMG DatefTime 9J2.;/6 - f3COJr5 Task Number __.:=..._ 
't /13/16 - 09/ .S J,rS 

Specific Area of Survey: Entombed Building-North Side MDA=((2. 71fTbkg + 3.3sqrt(BkgfTbkg+BkgfTs))IE x CF 

Purpose of Survey: :'U!ar 2016 Qom!;!rebensive Surv!!ll A=(Sample-Bkg)IE x CF 

lnst. type Serial# Cal. due date Probe type Serial# Cal. due date Efficiency Ct. nme Bkgd MDA" 
TbkgfTs Reading dpml100cm2 

(minutes) (cpm) 

Ludlum 2221 149991 14 /(~/r7 44-9 154535 L(/;3/J? /et% IO I 2.. 47 0-z.S 
/ . .Jl ... z:l'l/ 11.1999/. . 'f I{'], I t7 Jtl(-f tS'f~$ t{lt3 '17 I?% (Of 2. L/lf 605 

SURVEY DATA Survey Map Attached ~Yes D No 

Gross Counts In CPM Contamination in dpm/100 cm2 

IYr ~y IYr ~y 
No. Descri_!>_tion/Locatlon Removable Total Removable Total 

1 North Side /1/'4 Lf3~c.w '1/J'l/ 11,6 
/1/,f L/t10A 

2 North Side /VA 4't /1/,4 GM.j)/l 

3 North Side L¥4- 4'2... 1"/',4 ~tvtb-4 

4 North Side /A- 53 /1/4 L/111 D-1 
24 North Side #ff 30 /1/'11 ~A1DA 

26 North Side /1/vf '2>2 /1/A .e..J11D;f. 

~~ D v...1J h c;..,./.-e. /1//} 51 /J!'_/1 LI'I-1D/f 

Survey Technician· C ~ t,.u, _.hb ,4, .l/~ q~ J:Lio.o-t.-~ 

Reviewed By: x.lft6. h... evB~J. .( -
"MDA is total in dpm/1 00 crn2 

Page _l __ of __?: Rev 3 (10/12) 



SITE: 

TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP 
(former BONUS REACTOR FACILITY) Rine6n, Puerto Rico 

RADIOLOGICAL SURVEY REPORT (MAP) 
''3~ W's lb 

Entombed Reactor Building Time: 0 2 I 5 JrS Date: Yr /" Mo _J_ Dy 

Task: Comprehensive Survey RWP: NA 

Map key: 0 = Sample Location D "' Air Sampler Location = Core Sample 

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

Building: Entombed Reactor Building 

Sketch: 

Location: North Side 

Entombm,at System - North View 

= Sample Locations 

12. 
/3 

---··-·--·---r--·-------·-·-;-·----·····-----~--···-·----------:-·--··--· ---.. -, 

. -·· ...... ··- ..... ........ ~ ............ ··i·---·----.. !---· ·······- ·--- ...... .... . 

Instruments (Model and Serial Numbers): W/IUYI ,Ail()id 19 if I 4 e ,q C) 

Survey Tecbnician(s): c .. w~d, /1-. ~t::t. ... r. 4~ 
I ; 
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TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY) 

Rinc6n, Puerto Rico CONTAMINATION SURVEY FORM 

Project: 80NU~-MMG Date!Time ct):V!6 - tJ B tt o fr..s Task Number -=-
Specific Area of Survey: !;ctombed ~uilding-NgruthWest ~ide MDA=((2.711Tbkg + 3.3sqrt(Bkg1Tbkg+Bkg/Ts))/E x CF 

Purpose of Survey: Year 2016 Com~rehensive Survell A=(Sample-Bkg)/E x CF 

lnst. type Serial# Cal. due date Probe type Serial# Cal. due date Efficiency Ct. Time Bkgd MDA' 
Tbkg/Ts Reading dpm/100cm2 

(minutes) (cpm) 

Ludlum 2221 149991 J.f/rJ/n 44-9 154535 '-l/t3/t7 19% /0 I 2.. 44 60S 
/V"vtl /V.tf- t/]//1 /VA /""~ W./ft ,/Y'A:% ~w /Y'A- .,//I 

SURVEY DATA Survey Map Attached Gr'Yes D No 

Gross Counts in CPM Contamination in dpm/100 cm2 

Pr Pr py J3y 
No. Description/Location Removable Total Removable Total 

5 Top Plug Face #A- 55 L1LA 'MPI? 
6 Top Plug Face /V'ft 60 A/If -'M!:>,.f 
7 Top Plug Face dll 64 /1/f! 70'2-
8 Top Plug Face #II 5'-1 nA .e...A-1 Dli 
9 Top Plug Face dA- 73 A/ti I~ 018 

10 Top Plug Face /Y'/1 b3 A/A ({,(;,7 

11 Top Plug Face d__A b'-1 Nil 702. 
12 Top Plug Face A/II 5" /1/A LMDA 
13 Top Plug Face /1/ff {,f /1/ll LMQ,I 

14 Top Plug Face N'A- ss ,ylf L,;A-tD;;l 

15 Top Plug Face A/A 73 ~~~ /) OIB 
16 Top Plug Face /II A 5..5 ;VI/ ~Mbl1 
17 Top Plug- Top Surface ALA_ 63 tV' A b.6Z 
18 Top Plug- Top Surface ~A 55 /VA 'fo-1il..? 

19 Top Plug- Top Surface !Vfl ~I Lit ..t:..M'D'! 

q~ D~//CA.fe, fl/11 73 /1/11- }, ot8 
Survey Technician: C~ v.JtLbb A .. V.a.,'it.t , J /..epe, -c 

~ r'---'rk~A. ~ 
. 

Reviewed By: 

·MDA is total In dpm/1 00 cm2 

Page _ l of 2. Rev 3 (10/12) 



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

RADIOLOGICAL SURVEY REPORT (MAP) 

SITE: 
Time: 0 'i$ '1 0 J-rS Date: Yr 16 Mo _1_ Dy / 3 Entombed Reactor Building 

Task: Comprehensive Survey RWP: NA 

Map key: 0 = Sample Location D = Air Sampler Location = Core Sample 

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

Building: Entombed Reactor Building 

Sketch: 

Location: Entombment Svstem- Top (Plan View) 

= Sample Locations 

,q t>~ ~ J.IAR/hr 
r··--·--···· ............. -r·---···-·-···-.. ·---~-·-·-··--·-·-·-··1·---·---····-.. ·-·---, ....... __ --.. -r ...... -.. _ .. ____ 1 
i i ! j i : ' 

L_ I i L_J_J ___ J 
~ i ~ I ~ t : I I. 

i ! i l 

L- J ; __ : -- ;-4----"---~ __ _j 
i l, J_ .1. .L j I I 

.....-i~~~------!~ ..... 1;....· --~T _ _,i I l 

~ • t ·I f: ! . 
17 ; 8 i -··- r--.:q -·-· r .-.--... _-_+r--... -... -.... -.--.... -.... -_-__ -+,-..... -.--.. -... -.... -, ......... _. 

1i i 9 f> ! j 

- I I 1 I I r .. ---~~-.JQ-.. ··r--·-··-.. -... -·;·:'lt-··--.. ·---·--.. ·-.. -~. · S" ___ ..... _ .. _ ............ r.-........ -.. .. 
l i : ; . I 

11 

~ i i f : 

•s ·~.~ •st l i 
5 j T T T , 1-
t. ·-· -·-·-·-·-·-r_ 13 12 --·-.. 11 ·-·r-·-·-•""-·-----"l""_' __ .. _ ....... ! ____ ,,_ ........ 

! '( •• 

j t j ~- App"nmmat& ~ 
i . i i Scale: 8' -0" ! 

.,f ! I l I l i ! I t ___ ,. __ .. ,_. __ ,.;. .. _, __ ........... ,_,_,u.,• _...,.... __ ....:., ____ ....., __________ ___, 

Instruments (Model and Serial Numbers): I'M Hrv ~ y\u{u (_(r{.o ck\ l ~) ~ '1'0/CfO 

SurveyTechnician(s): A. v~flo,..J G, Wt_.bb J :r Lo~9:: 

Page 'Z. of ~ Rev 3 (10/12) 



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

Rinc6n, Puerto Rico CONTAMINATION SURVEY FORM 

Project: BO~US-MM~ Datemme f/12//.6 - !'tao trs Task Number ..::::._ 

Specific Area of Survey: Entom!;!ed Building-So!!th Side MDA=((2.71/Tbkg + 3.3sqrt(Bkg!Tbkg+Bkg!Ts))/E x CF 

Purpose of Survey: Year 2016 Qorm~reh!:l!!Sive Survey: A=(Sample-Bkg)/E x CF 

lnst type Serial# Cal. due date Probe type Serial# Cal. due date Efficiency Ct. TllTle Bkgd MDA' 
Tbkg/Ts Reading dpm/100cm2 

(_minutes) (cpm) 

Ludlum2221 149991 4/L~/17 44-9 154535 4/t3l!7 19% lot2 J/7 6ZS. 
d'.Jt /VA yrlf"l /1/A- #A- }1/A-1 ~% /f/'ri /Y'A 4'/1 

SURVEY DATA Survey Map Attached JG Yes Cl No 

Gross Counts in CPM Contamination in dpm/100 cm2 

j3y j3y fly j3y 
No. Description/Location Removable Total Removable Total 

22 South Side /YA "32. dA .£A1._M 

A44 /1/A yA /1/A /YA ,/VA 
IVA /Y~ ~ /V/1 /VA /Yft 

Survey Technician: c.v~ ll v~qq_ 'J, t..o .nL -2::-
'ttCU Ca-~U.l. .G.-. 

, 
Reviewed By: 

·MDA is total in dpm/1 00 cm2 

Page _/_ of 1_ Rev 3 (10/12) 



TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP 
(former BONUS REACTOR FACILITY) Rinc6n, Puerto Rico 

RADIOLOGICAL SURVEY REPORT (MAP) 

SITE: 
Date: Yr ,, Mo '/ Dy /2.. Entombed Reactor Building Time: 

Task: Comprehensive Survey l RWP: NA 

Map key: 0 = Sample Location 0 = Air Sampler Location = Core Sample 

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

Building: Entombed Reactor Building 

Sketch: 

Location: South Side 

l:ntcmbwes:t S!f'tn~ ·· Sentb View 

: = Sample Locations 

..--- --··· --·r-"'- - -- - "· .. -:.-.. -··- ·---· · __ ... r ... · -... --···-·----:-----·---··----··:--~ · ·--.. - ·· ....... t 
! J ; 1, ~ : • 

1 
i 
I 
I 

! 

····, ... ~ ............ . ····-~ · .. ·--···· ... ,_,, ____ ·· ~ --

t -- . 
l 

r ~---· -------·- .. 
• . 

. I 

i : 

Instruments (Model and Serial Numbers): LIA J lV<tn ;Yiok.. /Cj 

Survey Tecbnician(s): C., uteiJj ,f. V 4-3~. L Lof.ll-~ 

PageL of Z. 

/:! J'iS/~0 

~SUIGW'f b ~g! 
~ ~.@. 0. 

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 <f~~lj{,- /'1ft s lr.s -Task Number --
Specific Area of Survey: EntQmbed Building-§outhWest Side MDA=((2.71/Tbkg + 3.3sqrt(Bkg/Tbkg+Bkg/Ts))/E x CF 

Purpose of Survey: Year 2Q1§ Comgrehensiv!:! Survell A=(Sample-Bkg)IE x CF 

lnst. type Serial# Cal. due date Probe type Serial# Cal. due date Efficiency Ct. Time Bkgd MDA. 
Tbkg/Ts Reading dprn/1 00cm2 

(minutes) (cpm). 

Ludlum 2221 149991 _L( /t~7 44-9 154535 '-f /t3IL7 /9% /o,z.. L/7 625 
.Nf't /Vfl Wlf' t'VA· IN/I y,/lf! At_4% #A /1/A d/1 

SURVEY DATA Survey Map Attached fiYes [J No 

Gross Counts in CPM Contamination in dpm/100 cm2 

llr ~y llr .llr 
No. Description/Location Removable Total Removable Total 

23 SouthWest Side /!/If zq /Y-4 L-Ml:>l/ 

tVt1 /1/,1 ,IV' /I #4- r/A rz/4 

JV'A A/A /1111 ,v;f /f/11 ,#tf. 

Survey Technician: (..,. tv~ J,J. .lh V .L(A. .-f_ Lo ,o..£ 2::-

Reviewed By: .2»i-... \L ~~. Jc1. ~ AA. h_ 

'MDA is total in dpm/100 cm2 

Page _/_ of 2. Rev 3 ( 1 0/12) 



TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY) 
Rlnc6n, Puerto Ric:o 

RADIOLOGICAL SURVEY REPORT (MAP) 

SITE: 
tl.fo5 Date: Yr /b Mo 9 Dy /2. Entombed Reactor Building Time: 

Task: Comprehensive Survey I RWP: NA 

Map key: 0 = Sample Location D = Air Sampler Location _ = Core Sample 

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

Building: Entombed Reactor Building Location: SouthWest Side 

Sketch: 

"' Sample Loc:atioll$ 

->·-- -- -"---1-l------ ·-+ . ---··-·-- - ~ . . 

Instruments (Model and Serial Numbers): 1-~J '- /'1dlt/ 19' #- lt./8/'10 

Page 2. of 2.... Rev 3 (10/12) 



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

Rincon, Puerto Rico CONTAMINATION SURVEY FORM 

Project: BONUS -MMG Daternme q/Jz//6- 1:?30h-J Task Number -=-
Specific Area of Survey: Entombed Building-NoruthWest Side MDA={(2.71/Tbkg + 3.3sqrt(BkgfTbkg+BkgfTs))/E x CF 

Purpose of Survey: Year 2016 Comgrehensive Survel£ A=(Sample-Bkg)/E x CF 

lnst. type Serial# Cal. due date Probe type Serial# Cal. due date Efficiency Ct. Time Bkgd MDA. 
Tbkgffs Reading dpmf100cm2 

(minutes} (cpm} 

Ludlum 2221 149991 '1/a//7 44-9 154535 t(/;3/!7 /9% /o 1 2. /.!'7 62S 

/1/t'l- tVA Wlf1 /1/.4 ;r'A- '/f/A' /V,4% /V'-"1 .-dt4 ~,If 

SURVEY DATA Survey Map Attached ~Yes [] No 

Gross Counts in CPM Contamination in d prn/1 00 cm2 

fly J3y J3y Jly 
No. Description/Location Removable Total Removable Total 

25 NorthWest Side ¥.4 .3..5 ///If te./"fDrf 

ff.lt J1/t9 !VA lVI{ ,vA A//1 
(V'fl /Till /YA /V'A /I"' A- _/fh4 

Survey Technician· c, ~b ~ 1/A-O::.c:f T. L.,p.e_ 2-
'31...~ ... \1 a_~""" .. '-

. 
Reviewed By: 

·MDA is total in dpm/100 cm2 

Page _/_ of 2, Rev 3 ( 1 0/12) 



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

RADIOLOGICAL SURVEY REPORT (MAP) 

SITE: 
Time: /'3 30 Wt.S Date: Yr Liz_ Mo 9 Dy / '2-Entombed Reactor Building 

Task: Comprehensive Survey I RWP: NA 

Map key: 0 = Sample Location D = Air Sampler Location _ = Core Sample 

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

Building: Entombed Reactor Building 

Sketch: 

Location: NorthWest Side 

" Sarnple Locations 

,--·-·--·-;-- --:--·--·-··---·-:--·- -T----··--··-r-·-----··---! 
t : : t i I 
: ~-·~-:--.:.~-:--·- ... ..- --·~:.--; ...- ... ---~ ...... ,, ; ; . 

C . j ..,.... ... ~ ~ ~ t t .:,.... Ft.:-or t:.~~ .. t~~·'' ~ \ 

!-r:tf~f~~:r:tr~:_T___ ! 
; 'L ~.-&-- ; ; I : ~ 
· !--t:Y ·' 1 1 
~~·· ~~-t-· ... -.. ~-·-· ~~-~ - - .; . -~· .... i'''4_ ...... ---···-_::. .,. ___ ~ -·· -·~--~ ; 

i 
! 
J 

i·-· ··-t---r--·-- ····L .... ----~ ... -·~- ~-- --t-·---~ 
I I ; ' i \ i ! ; t ) : ~ : I ; i I 

! ! ' l 1 1 l. ! ~ r· ·---·r·--r--·-----·--:·--·- .. ·-. --:------ ... -r--·----t--·-- ·-1 
, n: . : : , i( -/ 
[ ~ ! l ~ i II. ! : t.;>!>l"~>.kl.... : 
~ J ! l 1 ~ J I ~ .,~, ~ (l" . !\• t 

I l !\ i ) . I i . "'· . ! 
! ~ F I ' ' '· i i t 
1 ..... · · -·t--u· ·;; .. -+. -9·7A~fi·;-·t- ·-·--·--.... ·-·! ·-t-----·-.. ·- ...... r .......................... -,!~ 

l ,--· I ; I I i 
I I l t ' 

i ~ I . [ioor I l j I ,o;;:~•no;: __ __j 
- '3, •Ill 

···11' 
~--------------------------~ 

Instruments (Model and Serial Numbers): l~ 1'1/J~/1~ II' 1'18/ 9D 

Survey Technician(s): (... Wtbb1 ft. lti3~) j, b>(J~ f'~ ~t> ct.L 
Page 2of 2 Rev 3 (1 0/12) 



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

Rincon, Puerto Rico CONTAMINATION SURVEY FORM 

Project: BONUS-MMG Date/Time 'JiJd/6 -!'33.5 h,s Task Number ----
Specific Area of Survey: En~ombed Building-Main FlQor MDA-=((2.71rTbkg + 3.3sqrt(BkgrTbkg+BkgfTs))/E x CF 

Purpose of Survey: Year 2Q16 CO!I!I~reheosive Syrvel£ A=(Sample-Bkg)IE x CF 

lnst. Type Serial# Cal. due date Probe type Serial# Cal. due date Efficiency Ct. Time Bkgd MDA. 
TbkgrTs Reading dpm/100cm2 

(minutes) {cpm). 

Ludlum 2221 149991 14/J:J/17 44-9 154535 t( /t3/!7 19% /Dt z 't7 ~zs. 

A" I'/ .n4 Wlt 1 /V/'1 fli"A W/ft /1//T% /VA /f//f ~A 

SURVEY DATA Survey Map Attached rives D No 

Gross Counts in CPM Contamination in dpm/1 00 cm2 

J3y fly fly Pr 
No. Description/Location Removable Total Removable Total 

20 Main Floor /1/l! !tz /1/A <:MfY? 
21 Main Floor /VII (;.5 /JIA 63Z 
27 Main Floor L01 '-/32 uri 13,516 
28 Main Floor #'If /J 05 '-1 AlA 56) 'IIi 

27A Main Floor ./VA b'/ rVA 77'l... 
27B Main Floor /V'II b2.. /VA ~MM 

28Dup Main Floor /VA I ~ 3~ nit 55, 78'2.. 

/II' A /1/1 /'/'II- ~A j'Vfl .NA 
Survey Technician: C. WtoJJ. II. V.e.qct. I /..op.e.. i!;-

Reviewed By: ..Y.~ , a._ H~\L: \-
·MeA is total in dprn/1 00 cm2 

Page _!__ of 3 Rev 3 (10/12) 



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

Rinc6n, Puerto Rico CONTAMINATION SURVEY FORM 

Project: BONU§-MMG Date/Time 9//11/;6 - !'loa ks Task Number -=-
SpecifiC Area of Survey: En!ombed Building-M~in Floor MDA=((2.71frbkg + 3.3sqrt(Bkgfrbkg+Bkg/Ts))IE x CF 

Purpose of Survey: Year 2Qj6 Com12~bensiv~ Syrve~ A=(Sample-Bkg)/E x CF 

lnst. Type Serial# Cal. due date Probe type Serial# Cal. due date Efficiency Ct. Time Bkgd MDA. 
Tbkg/Ts Reading 

(minutes) _{cpm). 

Ludlum 2221 149991 Lf/nJ/1 44-9 154535 Lf /t3//7 Itt % }0 I I l/6 111'4 
#A IV'h 'IV/; #1'1 /1111- !A/ /II fi'/1% tVA ;VII- ~A 

SURVEY DATA Surve~ Map Attached II'Yes IJ No 

Gross Counts in CPM Contamination in dpm/1 00 cm2 

py JYt ~y py 
No. Description/Location Removable Total Removable Total 

65 Main Floor-Masslin (Zone 1) I.JC, !VA ~Molt !VA 
66 Main Floor-Masslin (Zone 2) liB dll ~;Ytl)t ;"1/'A-

67 Main Floor-Masslin (Zone 3) 4'1 11/lt ~MbA ;VA-

68 Main Floor-Masslin (Zone 4) L{~ df1_ kt11M /1/lf-

69 Main Floor-Masslin (Zone 5) Lf?_ #If L.MD1 /VII 
72 Main Floor-Masslin ( Zone 6) t-Jt /liJ4 ~/VlCrl /1/A 
73 Main Floor-Masslin (Zone 7) 4_/ /VII ~/11M /1/1/__ 
74 Main Floor-Masslin (Zone 8) 37 /04 ~D/1- /1/A 
75 Main Floor-Masslin Zone 9) 51 /V'fl L./f/li)rt .;1.//1 
76 Main Floor-Masslin (Zone 1 0) 36 /V4 £.-MM /J/4 
77 Main Floor-Masslin (Zone 11) so /1114 L./llli)fl_ ~.1_ 
78 Main Floor-Masslin (Zone 12) 5~ #A ~.-Nl-M- /1/11 
79 Main Floor-Masslin (Zone 14) '-19 /11'.4 "'-/ZIID.+ /01 
80 Main Floor-Masslin (Zone 13) '3t) ///'~ ~MM /19 

Survey Technician: c, W~. II. v~ :r. Lop.!!.-_~ 
Reviewed By: ~Q · '.a. IL,.{J; • f J~ 

·MoA < 200 dpm/100cm2 (cannot be quantified due to large are survey). 

ZtX> d-pt'l j/dcJ CP? z.. 
~ ffJL{ e,pm 

Page 2 of 3 Rev 3 (1 0/12) 



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

RADIOLOGICAL SURVEY REPORT (MAP) 

SITE: 
Date: Yr .l1,_Mo!l._Dy /'I Time: Entombed Reactor Building 

Task: Comvrehensive Survey 

Map key: 0 = Sample Location D = Air Sampler Location = Core Sample 

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

Building: Entombed Reactor Building 

Sketch: 

No. J.1R.Ihr 

Zone 1= 65 5 
Zone2= 66 f= 
Zone 3= 67 
Zone4= 68 
ZoneS= 69 ~ 
Zone 6= 72 5 
Zone7= 73 ~ 
ZoneS= 74 
Zone 9= 75 
Zone 10= 76 
Zone 11 = 77 5" 
Zone 12= 78 tc. 
Zonel3=80 ~ 
Zone 14=79 ~ 

~:~ ' 20 
21 
27 -,r--
28 tr 

27A '1 
27B 

'2-7~..1.»-

Location: Main Floor 

Instruments (Model and Serial Numbers): LJ/w{l'l ,#J.,Jd /'I 

Page.1_of~ Rev 3 (10112) 



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

Rinc6n, Puerto Rico CONTAMINATION SURVEY FORM 

-Project: BO~US -MM~ Date/Time 't /1 ':1./t' - 0 'l 00 ~ .S Task Number --
Specific Area of Survey: ~ntombed B!.!ildlng-Basement Floor MDA=((2.711Tbkg + 3.3sqrt(BkgfTbkg+BkgfTs))IE x CF 

Purpose of Survey: Year 2Q16 Comgrnhe[Jsive SurveJl A=(Sample-Bkg)/E x CF 

lnst. Type Serial# Cal. due date Probe type Serial# Cal. due date Efficiency Ct. Time Bkgd MDA' 
TbkgfTs Reading dpm/100an2 

(minutes) (cpml 

Ludlum 2221 149991 4/13117 44-9 154535 J.t/J->/17 /f% "5 I f 4'3 SSI 

/1/IA ~ t/J',P (1/Jf fi/4 )f//ft /¥"'~% #14 tv'"J1 //f 

SURVEY DATA Survq_ Ma~ Attached u/Yes C No 

Gross Counts in CPM Contamination in dpm/1 00 an2 

Jty py py Jty 
No. Description/Location Removable Total Removable Total 

30 Basement Floor-Side of Tank #1 I'll A- 8L( A/A I l/39 
31 Basement Floor-Side of Tank #2 N'A- 7~ #A 11 IS8 

40A Basement Floor-Wall (4" from floor} fi/A J'7 B /JLi1 li) 13 ~ 

40B Basement Floor-Wall (4" from floor} #A- 42... /Ylf ZMDIJ 
42 Basement Floor #A- '-ILJ /VII .t.MDii 
43 Basement Floor #A- tt2-. t"'"A <MD~ 

50 A Basement Floor-Wall (block} /1/A 47 !VA <Ml>A 
508 Basement Floor-Wall (concrete) A/It 'to N'A '- ;vtt>Ff 
40A 

Basement Floor-Wall (4n from floor) .N'tl Jq?_ /A 5; 231 Dup 

30A-1 Sotf~ of I~V~k. '='I /VA- '5 2tf d'A- /br·88A 
.,M4 /V'A /1/A #4 A/A .A/' A 
1'1/'A N'A /VA .NA /JIA A/A 
11/A 'A/A NA /VA IVA /1/'A 
/JI"A >vA· /1/'A ~/A N'A /14 
LYfl /V4 /VJ4 A/A #A /1/14. 
/V'"A /VA /VA A/A (A/A /'1'14 
/YA /VII- /Vt1 ;VA '#A A/A 

Survey Technician: c. wu,b. A v~ ~. l.(!)/f>l).~ 
, 

Reviewed By: 7\.)b,.U Ca. tl!J_,.' 3--- . 

'MDA is total In dpm/1 00 crn2 

Page j__of 4 
,M t> A ~ 61 (.{'111 

"C../'1"' 
Rev 3 (10/ 12) 



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

Rincon, Puerto Rico CONTAMINATION SURVEY FORM 

Project: BQNUS - MM~ Date!Time '}/t$/;,6 - loao irs Task Number ..::::::-_. 

Specific Area of Survey: EntQmbed Building-Basem~nt Floor MDA=((2. 71/Tbkg + 3.3sqrt(Bkg/Tbkg+Bkg!Ts))IE x CF 

Purpose of Survey: Year 2016 Com~rehensive Surv~ll: A=(Sample-Bkg)IE x CF 

lnst. Type Serial# Cal. due date Probe type Serial# Cal. due date Efficiency Ct. Time Bkgd MDA' 
Tbkg!Ts Reading 

(minutes) (cpm) 

Ludlum 2221 149991 J.t/n.t7 44-9 154535 £t!t-s/n 19 % /o 1 I ~' .,/V'".tf/ 

.tVA /V/f f,A/.1/ I ///4 A/A f.tV/1-1 /.4 % #J:I /1/A _,A,//1 

SURVEY DATA Survey Map Attached r;/ves D No 

Gross Counts in CPM Contamination in dpm/1 00 cm2 

~y Itt Itt j}y 
No. Descr!Qtionllocation Removable Total Removable Total 

70 Masslin - Zone 1 '38 A/A- L/&1 D4- /1/,/1 
71 Masslin - Zone 2 tto ~A- C::,!J1fk4 /J/J4-
81 Masslin - Zone 3 tt6 ;V.fl, .c:-1J1Drf dA 
89 Masslin - Zone 4 '15 ;VIf ~MD1 frlf 
90 Masslin - Zone 5 "36 .~A- .?-;vt DA- (1/yt 

91 Masslin - Zone 6 Lffo .A/It ~tv1t)/f &'A 
92 Massi in -Zone 7 '-1~ uli ~MM ~A-
93 Masslin -Zone 8 35 ;v14 ..e....l"tD/1- ft//1 
94 Masslin - Zone 9 t{_'i_ /1/'11 LMfJ/1 ,/1/A 
95 Masslin - Zone 10 3? /I/Z4- d-!111>7 (1/,1 

96 Masslin - Zone 11 33 /1/.4 ~MDA /11'_17 
97 Masslin - Zone 12 35 ./f/11-- L/IAJ)/9 /J/./1-
98 Masslin - Zone 13 '('2- LI/_A .!.,IY({>q /VA-

Survey Technician: c. w~ If. V4-~ :r.~-c 

Reviewed By: "'-'lo.a...'\1: C.c J..1.C\ .\-

'MDA < 200 dpm/100 cm2 (cannot be quantified due to large area survey). 

Page~of If Rev 3 (10/12) 



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

Rincon, Puerto Rico CONTAMINATION SURVEY FORM 

Project: BO~US - MMG Date/Time 9 /t.sk& - /0'30 hrS Task Number -==._ 

Specific Area of Survey: Entomb~ Building-Bas~menl Flogr MDA=((2. 71/Tbkg + 3.3sqrt(Bkg/Tbkg+Bkg!Ts))/E x CF 

Purpose of Survey: Year 2016 Com11rehensive Surve)l A=(Sample-Bkg)IE x CF 

lnsl Type Serial# Cal. due date Probe type Serial# Cal. due date Efficiency Ct. Time Bkgd MDA. 
Tbkg/Ts Reading 
(minutes) _icp_O}l 

Ludlum 2221 149991 J!h/n 44-9 154535 '1113/17 /9% to, I :-lb_ ~"' 
/V'A /VA !/11-t AM- /VIi WA' /f/ft% /1/.4 #'A /1/tl 

SURVEY DATA Survey Map Attached rfves D No 

Gross Counts in CPM Contamination in dp_rn/1 00 cm2 

ltf ~y ~ Jry 
No. Description/Location Removable Total Removable Total 

99 Masslin - Zone 14 t-to /1/'4 L-.MD9 /Z/11( 
100 Masslin - Zone 15 '1Cf A/~ ?lv;Df1 ~ 
101 Masslin- Zone 16 3q A/A <-MDA ~,f 
102 Masslin - Zone 17 ·zq /1/tf. C:MbA /f/'rj_ 

103 Masslin - Zone 18 4Z. #A ~;vtf>,4 ~ 

AlA- /1/JJ ALA_ nA .N.A d/1 
AlA /1/A ~/I dli _LI/_.4 /II 
dl1 /VA /¥11 /VA 11/A /1/r1 
Alii- AI' A- A/It ALl! _N_A /1'1 
A)~ /IL/f /VII A/It #If #A 
,A/' A /VA ~4 ./JL/1 #If #,4 
#A /1/ll /V'/f /1/A IVA A/II 
#~ /1/A- Nil A/A _11(,4 /VA 
Aft4 /II ..A /11'11 /1/11 '(V4 #1'1 

Survey Technician: C, tuJh _/1, V~"'- s. ~..ciJ t.-c 
Reviewed By: ::N.'Io..A~ .... . Q_,kL(\.. .. L-

" 
·MDA < 200 dprn/100 cm2 (cannot be quantified due to large area survey). 
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TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (fo~;mer BONUS REACTOR FACILITY) 
Rincon, Puerto Rico 

RADIOLOGICAL SURVEY REPORT (MAP) 

SITE: 
Date: Yr/6 Mo _j_ Dy I t..J Time: 0'/00)<-S Entombed Reactor Building 

Task: Comprehensive Survey RWP: NA 

Building: Entombed Reactor Building 

Sketch: 

Location: Basement Floor 

-.'"!.~~~L~:~ 

No. ~ (D : eon~ t..o~·,lo,.,s 

Zone I= 71 6 
Zone 2=- 80 _b_ 
Zone 3=- 81 e 

... ... . .. ,...... --- .... ······ ·; ..... ~-;;~1~;;;. 

Zone 4= 89 5' 
Zone 5 = 90 ~ 
Zone 6 = 91 ~ Zone 7= 92 
Zone 8= 93 ~ Zone 9= 94 
Zone10 = 95 -+ Zonell = 96 
Zone12= 97 =:3: i i"' ....... ··-# ...... , ....... ~····· · · ' '" ''''"''··· ..... . 

Zonel3 = 98 ___5_ li*;lr::!ll;~~::;;') 

Zone14 = 99 !5 
Zone15 = 100 =f Zonel6= 101 
Zone17 = 102 4-Zone18 = 103 

30 "2.0 
31 

* 40A 

~ 40ADup 
408 
42 r_ 43 
SOA __s._ 
508 _.5_ 

3oll.-l __l!L 

~ tV' A 
:.3011.--:.l.. .. .... ... : ....... . 
; Bo'/ftJm ol. 
~A!;#f 

Instruments (Model and Serial Numbers): l, .. J/I.U!? .JVl o/.J / '1 
Survey Technician(s): C. Lt.&,iJ,I A. Ve..ja.1 .T. 4.e...& 

Page 4 of /..{ 

•SCM8urwy 
Abow 100 cm•llmll 

ii-1'781'1 0 

~e&l: ...... ~~ - ~.S : 

~(2,~ 
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TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY) 

Rincon, Puerto Rico CONTAMINATION SURVEY FORM 

Project BONU§-MMG Date!Time 1/rJ)I(, - ·1335f.r.s Task Number -==-
Specific Area of Survey: Smears MDA=((2. 71fTbkg + 3.3sqrt(Bkg!Tbkg+BkgfTs))/E 

Purpose of Survey: ~ar 2016 Comgrehensiv~ ~urvell A=(Sample-Bkg)/E 

lnst. type Serial# Cal. due date Probe type Serial# Cal. due date Efficiency Ct. Time Bkgd MDA' 
Tbkg/Ts Reading 
{minutes} 

Ludlum 2221 149991 11 /rJ It? 44-9 154535 1-1 ltl/17 I 0,% /Ot I ljg /28 
/:11 ,;VA t/'}#[1 /YA ~ )/1/'/11 /1/'A% /VIA /1/ft /l;¥f 

SURVEY DATA Survey Map Attached []Yes IX.No 

Gross Counts in CPM Contamination in dpm/100 cm2 

~Jy ~y ~Jy ~ 
No. Description/Location Removable Total Removable Total 

~ s /Y) .e tJ.-1' '36· /f/'4 ~.IYZM /1/'A 

2 S_me;,.r '-II AlA .?fV1DI/ #If 
3 SW?UJ.r 31 IIIII .l-MDIJ /II' A 

J-1 s,.., Q,.(}.( L/7 Alf1 .?MI:Y/ f\)¥1 
5 .C. h'l et>-(" 'IL/ /VA LMDII /VA 
~ 5 /Y}_ "-...f '11 /VIt L-./f/1DI1 ttl4 
l Sm -e.-if '-16 #11- l.--MVfl /VI} 
B (m-t.-if 1.-J? /V'A '--MD/1" ,N/1 
q _(/")')~ 4B rVA '~~AM ./1/A 
/0 S/VJe-o.f' 3f> ,/V.,tl ~/)1:1 #VI 

/Oll..p SM e...D-1'"" 29 /1/,4 "'7J''D1' /1//1 
21 5m~ 35 rz/4 LM.LJ/1 /VA 

t'2 5/Y) eAW' hO ~A 'JVt l:>,4 ~A 

13 5/)1 a.ar '-/2- /1/rf. LMD~ ./1/A 
1'1 5-;')1 tUJ.r t.t3 /VJ4 2-1'1f i)/1- .A/A 
!5 S/Y?eo..r 39 f'///1- L/VIi:>lf ~/I 
J(:, S~"YJ &-r 34 /1/'.4 (..../Yl D ,f ./1//1 

SurveyTechnician: G, W.tbb II v~,(}.. T VoPi!.-9: 

Reviewed By: ~ (b.. Jiill.,. ~ 

'MDA is removable in dpm/1 00 cm2 
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TECHNOWGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY) 

Rincon, Puerto Rico CONTAMINATION SURVEY FORM 

Project: BONUS-MMG DatefTime , /r3/16 - ICjoo~ Task Number =:_ 
Specific Area of Survey: Smears MDA=((2.71/Tbkg + 3.3sqrt(Bkg/Tbkg+Bkg/Ts))/E 

Purpose of Survey: Year 2016 Com12rehensive Survel£ A=(Sample-Bkg)/E 

lnst. type Serial# Cal. due date Probe type Serial# Cal. due date Efficiency Ct. Time Bkgd MDA. 
Tbkg/Ts Reading 

(minutes) 

Ludlum 2221 149991 1.-J lt3!1? 44-9 154535 t.f /!3/11 /9% /0 I I 1.(8 J'2..B 

/r/1- ,-1/.Jt- W,f-1 ..--v/b /1/A W-1 ('7/'/{-% /I/ .if' arT/ aA4 

SURVEY DATA Survey Map Attached DYes ti·No 

Gross Counts in CPM Contamination in dpm/100 cm2 

py py I1Y I1Y 
No. Description/Location Removable Total Removable Total 

/7 ~me,tL{' t-jb rv'.4 C:.MD/{ /1/~ 

18 Srne,o..r 36 /1/4 L/ViDr? .Nil 
jq S/'YJ e.aJ 3'1 /VA '-h'ZD/f /V/1 
2o Sme.o..r 33 ~,4 LMD-11 #If 
2./ .5/J?e.tJ.-r 53 #4 ?M])-4 ~// 
zz.. s.,., e.(J../' 53 /Y'4 .C::../11])4 /f//1 
2.3 5.-'Y\~ '1/ /1/4 ~MDA fi//1 
Zlj S;n~ tt1 #4- ?MJ)~ /1/rl 
2..5 S"'n-U/' 41 /l/,4 ~M/:}4 /1/'4 

'2.." )/)?~ '39 _./V'A- ~MiYJ- /1/4 
Z.rl/ Sm~ '19, 11/14- c:.Mf}9- ~;4 

276 Stn~ "!>Lf ./V4 ..::..NLM d'A 

z.s 5fr?e,r '12- /]/4 L-7'-1)>4- ,/1//1 

2"8[:Qp Dw-P /, '-dt- tto /l/.J4 ~Dri A/,4 

2.7 S/J'?e.ai 38 ,/f//1 ~/11M /f/,4 

27twl Pvt.-IJ!J ~ 39 ~I! e..-,#1/)/f ~A 

,/VA /!/'II A ~ #If 11/14 
Survey Technician: ~ UJLhh /i. 1/L~ :r. lt;,/)~%-

Reviewed By: 
"-.\.a.U., ~ JcLCJ:.~ Q_ 

·MDA is removable in dpm/1 00 cm2 
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TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY) 

Rinc6n, Puerto Rico CONTAMINATION SURVEY FORM 

Project: BONUS-MMG DatefTime ..,1;1{ b6 - 1.3ooh-s Task Number ----
Specific Area of Survey: Smears MDA=((2.711Tbkg + 3.3sqrt(Bkg1Tbkg+Bkg1Ts))/E 

Purpose of Survey: Year 2016 Comgrehensive SurveJl A=(Sample-Bkg)/E 

lnst. type Serial# Cal. due date Probe type Serial# Cal. due date Efficiency Ct. Time Bkgd MDA. 
TbkgiTs Reading 
(minutes) 

Ludlum 2221 149991 !q 11'3//7 44-9 154535 '1 !t3h7 !9% /Ot I '-~' /25 

/J/.4 /1/,.f '/VI4 /V/7'1 /Vt'l '/A /Y4% #'rl /241 /l/4 

SURVEY DATA Survev Map Attached D Yes ii"'No 

Gross Counts in CPM Contamination in dpm/100 cm2 

llY llY llY llY 
No. Descriotion/Location Removable Total Removable Total 

30 'Sm~ 48 N"fl L..M'DA- ('1/~ 

3/ ~/n e-.er 37 #A ~MbA- N'A 
'toll- ~m -e..tJ-r 43 /1/'4 2-M])4 /f/,4 

'-loB ~/1? e.o../' 17 ,.v-4 .t'-tV1D4 /VII 
if2. 5H1e..tW' 41/ #4 ~/L'IM ,Vtf 
1./3 ~rneo-r '17 /f//9 ~ ~4 

5o I! 51"'l eo..r 3¥ ## ..z,AIIM ~A-
6ol3 ~/Yle,o../' S'-1 ,.¥.4 ?.mJ)II #/I 

3oih+' b ~A./J /i c_,._k_ CA f#n f Lf(t, ;,/A- 4Vtb;'1 /1//1 

3011-/ .5/M~ 38 /1/4 ""M.Dii N'A 
~~ ~l·c-k- ~1/;'ll- 4'2- 4.4 -'-1'11Y1 A/A 

/\1'.4 /1/1/ #fl. /II A #/} !""'"A 
/1/1/ /VA .NY/ #/I A/II /'VI} 

/1/'A /VII /V'A A/I/ /VA _,v,# 

_LI/_A /1/14 Nil /VII A/II t¥1'1 

/VA- ;t!J1 NA #If /VII /1/14 
(1111 /11'"11 /JIA rV-1 /VI/ (/l/t4 

SurveyTechnician:C,/A.Jbhb /1. V~a.. ::r4 l..c11L~ 
Reviewed By: )J.\A~ , ~ N.Jl.,. ~ 

·MDA is removable in dpm/1 00 cm2 

Page :3 of .3 -- 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, Rincon, Puerto Rico 

Date of This Inspection/Revision: 
Last Inspection: 
Inspectors: 
Next Inspection (Planned): 

No. 

1 

2 

3 

4 

5 

6 

Item 

Specific site surveillance 
features 

Dome-entombed 
concrete monolith and 
monolith penetrations 

Dome-
external piping systems 

Dome-Basement Level 

Dome-Basement Level 
flooding 

Dome-Main Level 

Issue 

See attached table. 

Structural defects or degradation can 
result in loss of containment of 
radioactive materials. 

Systems were flushed during 
decommissioning. Incidental 
contamination remains, which may be 
released if systems corrode or 
otherwise fail. 

Some areas contain radiological 
contamination in excess of DOE 
standards; the general public is not 
allowed access to contaminated areas. 

Water accumulating in Basement 
Level may mobilize and redistribute 
surface contamination. 

Some areas contain radiological 
contamination in excess of DOE 
standards; the general public is not 
allowed access to contaminated areas. 

Action 
Inspect. 

!;-u.. f~ 3 of' 3" 

Inspect for possible indications of 
structural problems, such as cracking, 
staining, and spalling. 
Notes: No S/.:JII,'-hu,f c.J..tw\y.-.. 
1\(,VICf' SVI'h'c..'.J ~ .. 

Inspect for possible indications of 
deterioration, such as peeling and 
blistering paint, staining, and flaking. 
Notes: tV o I) crhtc,~{ e. c}1iu1~ 
/n ptp,'n'lf• ou.:tf...JI A,;+ 
b eo.da w :11 /la-d lo be.. 
u~ o~ Ls~ fk.). ~ 
a..~ ok.foy• 
Note condition of access control 
barricades. ,_.I 'r ~.,-/..)or.! I 
Notes:~ CIJn"t"'l. 1 a. 

Oil dr/ps ~ lll'iJJI·lD'Itd C!4J ~k 
s~//.'na) (j,•;s/ci.A..k/')G,, ""'J 
v.ro..c)c.s w ~ nDhz..<L 

Inspect for gasket and storm water 
drains. 
Notes: Gt~Sk:f :.s O;.Jo~/c. !"'~ 1 _ r-vf / 
e.f.fec.f,t.v~y btA...+ /S bl:stc. -.J 

1
., 

P ~~ n ~ IY1 .5:am .e, a-f'€.4-S 01. ~"""
..fo I ow (li'€LS re. h-/n /n(r 

W~• 
Note condition of access control 
barricades, ceramic floor tile, and lead 
blocks; note general houseke~. 
Notes: C~..£ o.rt... ,'r) S 

Gor?Jli..'Dn ~Mt/, """"'"'h.,~ 4.-d. tlo 
s.~,'f.·~--t ch.,~,y.s ,, -t.'/L.S. 
Gv/d~ee ol .fern?/k$ J 
r>o~ ~~ f•~), {k~m~ 
hf'h! ~k ·Yi $/JLcJ?(:,..-,J./r 1. ~ r/; 

~~~~t> ~a'· 
~~~ 1 of3 



Note condition of access control to 

Some areas contain radiological 

mezzazine; note general house,eping. 
Notes: lf/1 ,_c.us.; SaJes 

7 Dom~Mezzanine Level 
contamination in excess of DOE Coq/ycj_r ~e./ociu...d a,., J 
standards; the general public is not m ()....,'"">, -f.tJL., Y,e, J, 
allowed access to contaminated areas. 

Visually inspect. 
Notes: l).m.e. et.f.e,f'/o.f' eo().. +~\,d-

8 
Dom~ Building should appear well 

Is IJ?o~lly ,'ft ,10¢ t:.und,'-h~. 

exterior maintained Th ece- ~~ s.f-.,\,, 'l?a- e;~.-'J +f..,_ 

sw s:Je.. (see {J.'c). 

Note changes within 0.25 mile (400 m) 
of site. 

New or changing features or activities 
Notes: ,1\J e ch~~s J"lofd, 

9 Surrounding land adjacent to the site may affect site 
security. 

Observe and evaluate changes in site 
conditions. 
Notes: lhe.- ('rx)f o( a.J,.,M 

10 General site upkeep 
Building should appear well lot...:IJ ,'vtJ- a,+ i>c-.,.A.J, ~tt:=. 
maintained. 0 I Jo.,.., e. iS ~id';¥1-(I . 

-4-}-~S /'rlk> r-oonS WcvJ-
~e, P~~s)~ ~ ~~ 
h~.f .Wh'l·d-e.-S ''*"~ J..,_~a ~ 
Ensure security guard is present. 

Notes: v GI;<.Q("'J w~ ~~ f 
11 Site security 

Security guard should be stationed at 
site at all times. {j.f ~II ·ftP? ~. 

Evaluate erosional features on adjacent 
slopes and beach. 

Ensure that hill slopes and beach Notes: ,1\/o .! ::~,,. {1/ ~ f-
12 Erosion 

adjacent to site are not actively ~"~ t!J#? "~ .slo~ 
eroding in a way that could adversely - VJe..sl- s,:k ol {Jrl'~fy. 
affect the Facility. 

2 of3 



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

Feature Comment 
Asphalt 

·-.No S ,1_.9/1//' ;~-f dJ~~·- Scvn It 

Access road and parking area le.rok O-S ph-/f) b-.-v+ -f'<.v?ulor1~ .. 

Motor -operated 
M~»-lcr ;-s no.f- s.f-Q.nJ·ltVJQ...(J bJ j~J W4-S 

Entrance gate pres<--?i ~d IYI"-•'r?.fr;.,,n-u:J {o~k/~ .+'&r 
fJa;h!,. 1 he.. SIMArd Of-t¥tui i' C,/o.Jt-d 1~--+e... 

Note security of site; sign-in required on log sheet 

G!MN"d r'efw~d S/pTJ-,'n ~ &,~ sJ.. e.d-;_ 

Access through security gate PM'./-.,'n~f ,v,~r~-lo,-, (/je).S t-e-C.Or~d~ 

Chain-link, topped with three strands of barbed wire 

F..e.,y,c-L iS moS..fly G,v,d/on.l.. F~~ h~ 
Security fence b.o.YJ P~ 1h /1'1 tLnY p/o..L£S.. Th~ ~ 

oreo-s ~ wiu.r.e.. ~ (K"'e, 8c.{JS ...,,.,J.u- &-
~e, U.u. f/t..S). V.e.,e.J.a...b.._, nWS .Jo he.- c...J 
It~~ f~u, ~ o.,l!... .s -ecJ-~~ /l.fUJr J/.L ftru,-1- 5aJ.e. 

Visually inspect 

No c.,h~~ ·- pl~f!IU!S (}l.,'("'{t, I }1 ,j ~c1 
Lo~ dJ flo I]. 

Dome-monolith plaques 

~\e~~t> ~~~ 

~~~ 
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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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LUDLUM MEASUREMENTS, INC. Designer and Manufacturer 

Scientific an~~ndustrial 
Instruments 

501 Oak. Street 
CERTIFICATE OF GAL/BRA TION 325"235_5494 

0 10744 Dutchtown Road 

865-392-4601 

Sweetwater, TX 79556, U.S.A. Knoxville, TN 37932, U.S.A. 

CUSTOMER PUERTO RICO ELECTRIC POWER AUTHORITY 
-----~~~~~~~~~~~~--------------

ORDER N0. _ __ 20_2_8_74_6_7_14_3_4_11_6 __ 

Mfg. 

Mfg. 

__ __:L:.::uc::d""lu:.t:rn.:....:..:.Mc::e.=.as::.:u::.:.r.=.em~e:.:..nt:.::s.._, !.!:ln~c,_. __ Model 

__ _..;:L:.::uc::;d.:..::luc..:m.;_;_;_Mc::e.=.as::..:u:..:.r.:::emc:.=e.:..:.nt:::s.L, "'ln:.=c:.... __ Model 

2221 Serial No. )~&f'l'l l 
44-9 Serial No. PJZ-1?4535 

CaL Date 13-Apr- 16 Cal Oue Date ~----...!.1 3.=.-.:...A:.r:P.:...r-...!.1.:...7 ____ Cal. Interval 1 Year Meterface 202-159 

Check mark ~pplies to applicable instr. andfordetector lAW mfg. spec. T. _ __ 7.!..:5~ "F RH. ___ 4::!..1!_% Alt ___ 7'-'0""7-".0"- mm Hg 

O New Instrument Instrument Received 0 Within Toler. +-10% O 10-20% O OutofToL O Requiring Repair O Other-See comments 

GZr Mechanical ok. GZr Meter Zeroed 0 Background Subtract Ga" Input Sens. Linearity 

Ga" F/S Resp. ck GZr Reset ck. b2J' Window Operation b2J' Geotropism 

G2f Audio ck. 0 Alarm Setting ck. b2f Batt. ck. (Min. Volt) 4.4 VDC 

ef' Calibrated i n accordance With LMI SOP 14.8 0 Calibrated in accordance with LMI SOP 14.9 
Threshold mV 

Instrument Volt Set 900 V Input Sens. SO mV Det. Oper. 900 V at so mV Dial Ratio I ()0 ) 0 

GZJ' HV Readout (2 points) Ref.llnst. ___ ....:S~O~O __ _ __,s~o~O:.__ ____ v Ref.llnst. _ __ 2~0~0~0 _ _ _ __J_Jii_,_'t'-"'"------------ v 

COMMENTS: 
Firmware: 2 61 010 

Window set to 2X t hreshold . 
Calibrated wi t h WI N in OUT pos1 t1on . 

SrY90 check source SN 3432 r e ads ~ 21425 cpm with sour ce p l aced against screen of 4 4-9 . 

Sou rce SN Size Background Reading ( 1/4 " l Efficiency ( 1/4 " } Reading(Surf) Efficien cy ( Surf ) 

SrY90 5281 89.927 dpm "' 48 cpm "' 23966 cpm "' 26 .60 % ~ 37857 cpm ~ 42 . 0 4 % 

Cs137 (gamma ) 0754 156684 dpm ~ 48 cpm "' 2279 cpm "' 1. 42 % "' 2604 cpm "' 1. 63 % 
Csl37(beta ) 1 075 17004 dpm ~ 48 cpm "' 3946 cpm "' 2 2 .92 % "' 54 4 6 cpm ~ 31.7 5 % 

Co60 0 886 4625 dpm ~ 48 cpm "' 640 cpm "' 12 . 80 % "" 964 cpm "' 19.81 .. 
~ 

Ni63 0909 2369 97 dpm "' 48 cpm "' 286 cpm "' 0 .10 % "" 1352 cpm 0 . 55 % 
Gamma 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 400 kc~m "tOO LiOO 
X1K 100 kc~m 100 100 
X 100 40 kc~m yoo 400 
X 100 10 kc~m IOC> 100 
X10 4 kc~m 4oo Li~ 

X10 1 kc~m 100 tOO 
X1 400 c~m 400 4.{06 
X1 100 c~m too 100 

•uncertainty within + 10% C,F. within :t 20% All Range(s) Calibrated Electronically 

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT 

CAL POINT RECEIVED METER READING• CAL. POINT RECEIVED METER READING* 

Digital 
Readout 400 kc~m 3't~ (o) 

~mr 
Log 
Scale 500 kc~m !200t< 5oc'Ji' 

40 kc~m 14ool I 50 kc~m 20K SoK 
4 kc~m '100 0 5 kc~m ~~ 5¥. 

400 q~m &fl) 0 500 c~m 200 ;oo 
40c~m 4 4 50c~m so so 

Ludlum Measurements, Inc. certifies that lhe above instrument has been calibrated by standards traceable to lhe Nattonatlnslltute of Standards and Technology, or to the caltbrabon facilities of 
oth'er 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. 
The calibration system conforms to the requirements of ANSIINCSL Z540·1·1994 and ANSI N323·1978 State of Texas Calibration License No. L0 -1963 

Reference Instruments and/or Sources: Cs·137 S/N:O 059 0 2171CP 0 2261CP O no 0 734 & 781 C'(,131 01616 0 1696 0 1909 0 1916CP 0 5105 0S717CO 

0 S719CO 0 60646 070897 0 73410 0 E552 0 G112 0 M565 0 S-394 0 S·10S4 0 T10061 0 T100B2 NeutlonAm·241 Be S/N: 0 T·304 Ra-226S/N; 0 Y982 

0 Alpha S/N ----------

(l6 m SOO SIN 251106 

Calibrated By: ~ 1'lk6rJi) 
F~eviewed By: ~ \.} 

0 Beta SIN ------- -----

0 Oscilloscope S/N ------- - --

0 Other 

GO Multimeter S/N ___ ___:.:15:::..:0:..:::6:.=0.=2=:.:30=-----

Date I 3-API-1 & 

Date \ 'lbr~T''' 
This certificate shall not be reproduced except in full. without the written approval of Ludlum Measurements, Inc. 
FORM C22A 09/26/2015 Page _ _ f_of .....z_ AC lnst. 0 Passed Dielectric (Hi-Pot) and Continuity Test 

Only 0 Failed: 



Deslgner and Manufacturer 
or 

Scientific and Industrial 
Instruments 

LUDLUM MEASUREMENTS, INC. 
501 Oak Street 

325-235-5494 

0 10744 Dutchtown Road 

865-392-4601 

Sweetwater, TX 79556, U.S.A. Knoxville, TN 37932, U.S.A. 

CONVERSION CHART 

Customer PUERTO RICO ELECTRIC POWER AUTHORITY Date ____ 1 .;...3·--'Ap~r--'-1...;...6 __ Order#. 20287467/434116 

Model --=22=2:....:.1 __ Serial No. _,1._4,_Cll::....'l:....'t;_l _____ Detector Model 44-9 Serial No. f' 11. I S&.l 5 ~ S 

Source High Voltage 900 v 

Input Sensitivity 50 v _______ m 

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

Reference Point Analog Range/Scale Analog Range/Scale 

330 ~>"'t-Il< ~'3-0 ~lk 

l_llO 140 

?o So 

170 ~100 170 lXI DO 

1.~ so l so I 
320 1-10 32b )(f0 

"As Found" Readings: After Adjustment Readings: 

Reference Point Digital Count Time Digital Count Time 

3 "34,~ ~ Seu11d.S ~6'6' r- s~(4"J~ 
so 1'1\Dto t41~0 

IS ;o34 So3J.i 

s IG.tt~ lC.'t3 

l.$ 4q5 4')5 

~z:z ~~2 

Signature; .JI/-I<UDO<L-..L:'IIlMJ_~------------- Date 1'3Aft.l' 

I~ORM C17·1G 02126/2013 Page ~of ~ 
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LUDLUM MEASUREMENTS, INC. 

I~ 
Designer and ~~nutacturer 

~~ Scientific and Industrial 
1.:.: Instruments 

CERT/F/CA TE OF GAL/BRAT/ON 501 Oak Street 0 10744 Dutchtown Road 
325-235-5494 865-392-4601 

Sweetwater, ·;x 79556, U.S.A. Knoxville, TN 37932, U.S.A. 

CUSTOMER PUERTO RICO ELECTRIC POWER AUTHORITY -------------------------------------------------------------- ORDER N0. ___ 2_02_8_7_46_7_14_3_41~1_;_6 __ 

Mfg. 19 Serial No. ILtj I 'tO 
Mfg. 

__ __,l:ud::.:l:u:..:;m:..:M.:.:e::.:a:;s:..:u::.:re::.:m:..:.e::.:n~t:::.s,L...!I:..:.n::.:c·'---- Model 

------------------------- Model 
Serial No. ________________________ _ 

Cal. Date ________ 1:..;:3'-'-A"-"p~:..:r_-1:..;:6::..__ ___ Cal Due Date ______ ..:.;13:::..·:...A:a::P:...r-.:.17:.__ ______ Cal. Interval 1 Year Meterface 202-016 

Check mark !i1!PPiies to applicable instr. and/or detector lAW mfg. spec. T. 75 "F RH 41 % All 707.0 mm Hg 

~ New Instrument Instrument Received f1Within Toler. +-10% O 10-20% 0 Out of Tol. 0 Requiring Repair 0 Other-See comments 

G2f Mechanical ck. G2f Meter Zeroed O Background Subtract O Input Sens. linearity 

[;1 F/S Resp. ck [;1 Reset ck. 0 Window Operation 6;1' Geotropism 

GO Audio ck. O Alarm Setting ck. GO Batt. ck. (Min. Volt) 2.2 VDC 

0 Calibrated in accordance with LMI SOP 14.8 ~Calibrated In accordance with LMI SOP 14.9 
Threshold mV 

Instrument Volt Set 550 V Input Sens. 34 mV Det. Oper. V at mV Dial Ratio ________ = ________ __ 

0 HV Readout (2 points) Ref./lnst. --------------- _________ v Ref./lnst. ---------- '------------ v 

COMMENTS: 
Cs l 37 ~ 1 pCi check source SN 2008 reads ~ 27 0 pR/hr (27 at 500 ) with source p l aced against dimple on 
front of 19 . 

Gamma Cahbrauon: GM detectors positioned perpendicular to source except forM 44-9 in which the front of probe faces source. 

REFERENCE INSTRUMENT REC'D 
RANGE/MULTIPLIER CAL POINT "AS FOUND READING" 

5000 4000 ~Rihr 3goo 
5000 1000 ~Rihr , so 
500 400 ~R/hr = 10000 ~,.., ..3jO 
500 100 ~Rihr 't.S 
250 200 ~R/hr = 3'4&fOO 'f!."' Z.P-!2 
250 100 I:!Rihr 100 
50 7000 q~m >~ 
50 17~ c1;1m 'l. S 
25 ~1.4"10 CQm z,t) 

25 ~~0 c1;1m ~ 

INSTRUMENT 
METER READING* 
Liooo 
!000 

100 

100 

40 
10 

5 

•uncertainty within± 10% C.F. within± 20% 50 25 Range(s) Calibrated Electron ically 

Digital 
Readout 

REFERENCE 

CAL. POINT 

INSTRUMENT 
RECEIVED 

INSTRUMENT 
METER READING• 

Log 
Scale 

REFERENCE 

CAL. POINT 

INSTRUMENT 
RECEIVED 

INSTRUMENT 

METER READING" 

Ludlum Measurements, Inc. eenofies !hat the above onswment has been calibrated by Slandards traceable to the Nat;onat tnstotule of Standatds and Technology, or to lhe calibration facilities of 
other lmematoonal Standards Organization members, or have been derived from accepted values of narural pl)ysical constants or rlave been derived by the ratio type of calibration techniques 
The calibration system confotms to the reqwements of ANSIINCSL Z540-1-1994 and ANSI N323-1978 State of Texas Calibration Ucense No. L0-1963 

Reference Instruments and/or Sources: cs.·137 SIN 0 059 0 2171CP 0 2261CP 0 720 0 734 B 78 1 0 1131 016 16 0 1696 0 1909 0 1916CP 0 5105 0 5717CO 

0 571 9CO 0606<;6 070897 073410 0 E552 0 G112 0 M565 0 S-394 0 S-1 054 0 T10081 0 T10082 Neutron Am-241 Be SIN: 0 T-304 Ra-226 SiN. 0 Y982 

0 Alpha SIN --------------- 0 Beta S/N ---------------------- O Other 

G?' m 500 SIN 251106 0 Oscilloscope S/N --- ----------- G?' Multimeter SIN ______ ___:.15=-0::..:6::..::0::..=2::..=3c.:::O _____ _ 

Calibrated By: ~_.?t46t@e=>~;,;:_ _________________ Date 1 '3Af~l' 

Reviewed By: ~ ~ Date \ ~A~t"\ '-4 

f h is cenificale shall not be reproduced excepl l1 full. wllhout the written app!Qvaf of Ludlum Measurements, Inc. 
FORM C22A 09128/2015 Page __ of _j__ 

r-~~~~--------------------------~ 
AC lnst. 0 Passed Dielectric (Hi-Pot) and Continuity Test 

Only 0 Failed: 





EXPOSURE RATE INSTRUMENT OPERATIONAL CHECK I'ORM 
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