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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 



2019 Annual Radiological Survey Report 

Dr. Modesto Iriarte Technological Museum 

Rincon, Puerto Rico 

 

1-1 
Revision 0  December 2019 

 

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 20 – 22 November 2019 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. 

 

Action Levels/Limits 

 

The following action levels/limits are referenced in the BONUS Radiological Control (RADCON) 

Manual and represent the most conservative, applicable limits: 

 Dose Limits:  The RADCON Manual references a Radiological Worker annual dose limit of 5 

rem/year/worker, DOE Administrative Control Level of 2 rem/year/person, and the PREPA 

Administrative Control Level of 0.2 rem/year/person. For purposes of this Annual Report, an 

Administrative Radiological Worker Level of 2 rem/year/worker is used for evaluating dose rate 

measurements. This report also compares dose rate measurements in the Public Access Areas to 

the Visitor Does Limit for visitors of the BONUS Facility, which is limited to an annual radiation 

of 0.1 rem/year/person. 

 Contamination Control Levels:  A surface at the BONUS Facility is considered contaminated if 

either the removable or total radioactivity detected is above the levels below. 

 

Nuclidea 

Contamination values 

Removableb 

(dpm/ 

100 cm2) 

Totalc (fixed + 

removable) 

(dpm/100 cm2) 

Beta-gamma emitters (nuclides with decay modes 

other than alpha emission or spontaneous fission) 

except 90Sr and others noted above. Includes mixed 

fission products containing 90Sr 

1,000 beta-

gamma 

5,000 beta-gamma 

aValues in this table apply to radioactive contamination deposited on, but not incorporated into, the interior of the 

contaminated item.  
bThe amount of removable radioactive material per 100 cm2 of surface area should be determined by swiping the area 

with dry filter or soft absorbent paper while applying moderate pressure and then assessing the amount of radioactive 

material on the swipe with an appropriate instrument of known efficiency. 
cLevels may be averaged over 1 m2 provided the maximum activity in any area of 100 cm2 is less than three times the 

values in this table.
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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.  Surveys on the Basement 

Level were limited during 2019 Annual Survey due to accidental flooding, which occurred earlier during 

week of 18 December 2019, and created 1- to 2-inches of standing water on the 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 5 <MDA <MDA Monolith Top 

Pipe Chase Face 2 5 <MDA <MDA Monolith Top 

Pipe Chase Face 3 5 <MDA <MDA Monolith Top 

Pipe Chase Face 4 5 <MDA <MDA Monolith Top 

Top Plug Face #1 5 5 <MDA <MDA Monolith Top 

Top Plug Face #1 6 5 <MDA <MDA Monolith Top 

Top Plug Face #1 7 5 

Dup=5 

<MDA <MDA Monolith Top 

Top Plug Face #2 8 6 <MDA <MDA Monolith Top 

Top Plug Face #2 9 6 <MDA <MDA Monolith Top 

Top Plug Face #2 10 6 <MDA <MDA Monolith Top 

Top Plug Face #3 11 6 852 <MDA Monolith Top 

Top Plug Face #3 12 5 <MDA <MDA Monolith Top 

Top Plug Face #3 13 5 <MDA <MDA Monolith Top 

Top Plug Face #4 14 5 <MDA <MDA Monolith Top 

Top Plug Face #4 15 5 <MDA <MDA Monolith Top 

Top Plug Face #4 16 5 <MDA <MDA 

Dup=<MDA 

Monolith Top 

Top Plug Top Surface 17 3 <MDA <MDA Monolith Top 

Top Plug Top Surface 18 3 <MDA <MDA Monolith Top 

Top Plug Top Surface 19 4 <MDA 

Dup=<MDA 

<MDA Monolith Top 

Main Floor Water 

Column 

20 5 

 

<MDA <MDA Main Level-Controlled Area 

Main Floor Water 

Column 

21 4 <MDA <MDA Main Level-Controlled Area 

Instrument Thimble #1 22 3 <MDA <MDA Main Level-Controlled Area 

Instrument Thimble #2 23 4 <MDA <MDA Main Level-Controlled Area 

Instrument Thimble #3 24 3 <MDA <MDA Main Level-Controlled Area 

Pipe Chase Ext Hatch 25 4 <MDA <MDA Main Level-Controlled Area 

Instrument Thimble #4 26 3 <MDA <MDA Main Level-Controlled Area 

Fuel Pool Purif. Floor, 

area 

27 16 11,673 <MDA Main Level-Controlled Area 

Fuel Pool Purif. Floor, 

area 

27A 4 <MDA <MDA Main Level-Controlled Area. 

Taken to define elevated area 

associated with 27 and 28. 
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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 4 <MDA <MDA Main Level-Controlled Area. 

Taken to define elevated area 

associated with 27 and 28. 

Fuel Pool Purif. Floor 

(CM005) 

28 15 

Dup=15 

68,997 

Dup=69,998 

<MDA 

Dup=<MDA 

Main Level-Controlled Area 

Side of Liq. Waste Ret. 

Tank #1 

30 15 1,186 <MDA 

 

Basement Level 

Side of Liq. Waste Ret. 

Tank #2 

31 14 

Dup=14 

1,334 <MDA Basement Level 

F.W. Heater Room 

(Wall) 

40A 13 

Dup=13 

5,299 

Dup=5,484 

<MDA 

Dup=<MDA 

Basement Level 

F.W. Heater Room 

(Wall) 

40B 8 <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/ 

100cm2  

Main Level-Public Access. 

Masslin Smear 

Main Floor-Zone 2 66 5 NA <1000dpm/ 

100cm2  

Main Level-Public Access. 

Masslin Smear 

Main Floor-Zone 3 67 5 NA <1000dpm/ 

100cm2  

Main Level-Public Access. 

Masslin Smear 

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

100cm2  

Main Level-Public Access. 

Masslin Smear 

Main Floor-Zone 5 69 5 NA <1000dpm/ 

100cm2  

Main Level-Public Access. 

Masslin Smear 

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

100cm2  

Main Level-Public Access. 

Masslin Smear 

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

100cm2  

Main Level-Public Access. 

Masslin Smear 

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

100cm2  

Main Level-Public Access. 

Masslin Smear 

Main Floor-Zone 9 75 5 NA <1000dpm/ 

100cm2  

Main Level-Public Access. 

Masslin Smear 

Main Floor-Zone 10 76 5 NA <1000dpm/ 

100cm2  

Main Level-Public Access. 

Masslin Smear 

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

100cm2  

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 5 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 4 NA Water-Not Accessible  Basement Level Masslin 

Smear 

Basement Floor-Zone 2 71 4 

Dup=4 

NA Water-Not Accessible  Basement Level Masslin 

Smear 

Basement Floor-Zone 3 81 6 NA Water-Not Accessible  Basement Level Masslin 

Smear 

Basement Floor-Zone 4 89 5 NA Water-Not Accessible  Basement Level Masslin 

Smear 

Basement Floor-Zone 5 90 4 

 

NA Water-Not Accessible  Basement Level Masslin 

Smear 

Basement Floor-Zone 6 91 5 NA Water-Not Accessible  Basement Level Masslin 

Smear 

Basement Floor-Zone 7 92 4 NA Water-Not Accessible  Basement Level Masslin 

Smear 

Basement Floor-Zone 8 93 4 

 

NA Water-Not Accessible  Basement Level Masslin 

Smear 

Basement Floor-Zone 9 94 4 NA Water-Not Accessible  Basement Level Masslin 

Smear 

Basement Floor-Zone 10 95 4 NA Water-Not Accessible  Basement Level Masslin 

Smear 

Basement Floor-Zone 11 96 4 NA Water-Not Accessible  Basement Level Masslin 

Smear 

Basement Floor-Zone 12 97 4 NA Water-Not Accessible  Basement Level Masslin 

Smear 

Basement Floor-Zone 13 98 5 NA Water-Not Accessible  Basement Level Masslin 

Smear 

Basement Floor-Zone 14 99 5 NA Water-Not Accessible  Basement Level Masslin 

Smear 

Basement Floor-Zone 15 100 4 NA Water-Not Accessible  Basement Level Masslin 

Smear 

Basement Floor-Zone 16 101 4 

 

NA Water-Not Accessible  Basement Level Masslin 

Smear 

Basement Floor-Zone 17 102 4 NA Water-Not Accessible  Basement Level Masslin 

Smear 

Basement Floor-Zone 18 103 4 

 

NA Water-Not Accessible  Basement Level Masslin 

Smear 

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 the gate is manually opened/closed by the 

attending guard (Appendix A, Figure 39). A single security guard controlled access into 

the gated facility on each day of the site visit and kept a sign-in log of visitors. The fence 

surrounding the property was damaged by falling trees during the 2017 hurricane season 

at approximately six locations totaling approximately 100-ft in length (Appendix A, 

Figure 36). Recommend removing fallen trees and engaging a fencing contractor to repair 

the sections of damaged fence (repeat from 2018 Annual Report). 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) – no change from past inspections. 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. Additional absorbent clothes have been 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, if/after the crane is moved. 

Moisture/standing water was observed on portions of the Monolith top on 20 November 

2019, but were dry by 22 November 2019. This moisture was likely due to condensation 

dripping from the Dome structure due to increased humidity from the standing water in 

the Basement Level. 

 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) were inspected (Appendix A, Figure 

34). Outfall pipes on the south side of the property (outside of perimeter fence) could not 

be accessed due to overgrown vegetation. The drainage pipes on the west side, where it 

passes under the main access road, are relatively free of sand and debris (Appendix A, 

Figure 35).  

 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. On 20 

November 2019 and upon beginning the annual survey, the survey team observed that 1- 

to 2-inches of standing water was present on the Basement Level and remained in that 

condition at the time the survey was concluded 22 November 2019. The flooding of the 

Basement Level was determined to be attributed to a renovation project of the bathrooms 

at the southern entrance to the Dome. When the water line leading to the bathrooms was 
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re-opened, closed valves leading to the Basement Level were breached and caused water 

to flood the Basement Level. The water line was closed and repairs were completed 

during the 2019 Annual Survey. The changed condition, which was noted during the 

2019 survey at the location of Condensate Pump #1 and Condensate Pump #2 (Appendix 

A, Figure 31 and Appendix B, Basement Level Survey Sketch), is also partially under 

water. Loose debris/dust and oil-like substance, which had accumulated at the base of 

each pump, may migrate due to the flooding event. It is recommended that the floor and 

walls (within 6-inches of the floor) be re-surveyed during the 2020 Annual Survey after 

the water has been allowed to evaporate. 

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 in fair condition. The concrete wall 

coating at Sample Locations 40A and 40B is showing signs of cracking and deterioration, 

but remains effective. 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 an additional layer of 

concrete be placed over Sample Locations 40A and 40B within the next year (Appendix 

A, Figure 28). 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: See previous bullet regarding the accidental flooding 

during the week of 18 November 2919, which resulted in 1- to 2-inches of standing water. 

Storm water drains appear to be functioning properly, but silt/mud remains in the sump 

from historical events (Appendix A, Figure 27). 

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 (repeat from 2016 and 2018) 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). The safety guard along the 

railing (Appendix A, Figure 11), which protects from falls to the Basement Level below, 

is in good condition and access control signs are properly placed along the railing. The 

pad lock on the gate within the railing system, which provides access from the Museum 
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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 (additional possible 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). However, no new termite tunnels were observed in the area. 

No immediate action is 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 (repeat from 2018). 

 Dome-Mezzanine Level: Access to ladders and stairways leading to the mezzanine level 

are being effectively maintained and controlled (Appendix A, Figures 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 appears to have suffered some damage on the south 

side due to the 2017 hurricane season (Appendix A, Figure 32), but is functional. Both 

entrance portals are in good condition. During the time of the 2019 Annual Survey, a 

renovation project at the southern entrance was underway and includes the bathroom 

facilities in that area. 

 Surrounding Land: 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. The 

surrounding land uses have not significantly changed and do not appear to be a site 

security/access issue to the BONUS Facility. No immediate action is necessary. 

 General Site Upkeep: Improvements to the Theatre Building have been made and 

renovation of the southern entrance continues. The general condition of the remaining 

ancillary buildings has not significantly changed. It is recommended that pest control 

inspection/treatment and roof repairs continue to be administered, as needed, at the 

BONUS Facility and ancillary buildings.  

 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. However, the fence 

on the fence-side of the property was severely damaged in 2017 (see bullet above, Site 

Surveillance Features). 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 4 4.9 6 416 0.0025 2 NA 

Main Level 

(Controlled Area) 

3 5.9 16 416 0.007 2 NA 

Main Level 

(Public Access) 

5 5.1 6 2,080 

(employee) 
0.012 2 NA 

832 (visitor) 0.005 NA 0.1 

Basement Level 4 5.6 15 416 0.006 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 6 µR/hour  (1 rem/1,000,000 µR)  (8 hours/1 week)  (52 

weeks/1 year) = 0.0025 rem/year. 

 

The results summarized in the Table 2 indicate that there are no Radiation Areas in the BONUS 

Facility as defined in Title 10 Part 835 of the Code of Federal Regulations (10 CFR 835), which 

is 0.005 rem/hour at 30 cm or 5,000 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 

7 5 5 0 Very good 

28 15 15 0 Very good 

31 14 14 0 Very good 

40A 13 13 0 Very good 

71 4 4 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. Survey Location 11 

exhibited a 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, two planned survey locations (27 and 28) had total surface beta/gamma contamination 

levels above MDA, both of which were above the 5,000 dpm/100 cm2 total surface action level 

(11,673 and 68,997 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 surveys 

indicate that there are no radioactive Contamination Areas associated with the public access area 



2019 Annual Radiological Survey Report 

Dr. Modesto Iriarte Technological Museum 

Rincon, Puerto Rico 

 

6-2 
Revision 0   December 2019 

 

(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. Prior to collecting masslin samples, 

smear samples were also collected from the floor surface of the Main Level (public access area) at 

five Quarterly Survey locations (Locations 65-Q through 69-Q).  Masslin and 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 to be evaluated for transferable/removable surface 

contamination only (i.e., only smear samples/masslin were planned to be performed). Masslin 

samples (survey locations 42, 43, 70, 71, 81, and 89-103), which were planned to be collected 

from the floor surface of the Basement Level to assess transferable or removable surface 

beta/gamma contamination, could not be collected due to 1- to 2-inches of standing water on the 

Basement 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). None of the smear samples from these 

locations exhibited removable contamination above MDA. However, one of these survey 

locations, 40A, had total surface beta/gamma contamination levels above the 5,000 dpm/100 cm2 

action level (5,299 dpm/100 cm2). 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. 

 

The changed condition involving Condensate Pumps #1 and #2, which was observed during the 

2018 Annual Survey, could not be re-assessed due to the presence of standing water. The loose 

contaminated material does not appear to have migrated significantly due to the standing water 

based on visual inspection. The area immediately surrounding the condensate pumps must be re-

surveyed during the 2020 Annual Survey to determine if loose/removable contamination has 

migrated due to the accidental flooding of the Basement Level. 

 

Recommendations for access control and posting of the Basement Level are provided below: 

 

 All areas of the Basement Level – Conditions at Condensate Pumps #1 and #2, which 

were previously noted during the 2018 Annual Survey, and the accidently flooding of this 

level during the week of 18 November 2019, warrant posting the entire Basement Level 

as a Controlled Area (temporary posting was accomplished via signage during the 2019 

Annual Survey [Appendix A, Figure 13]). It is recommended that a RWP be prepared for 

general entry/exit of the area for visual inspection and performing survey measurements. 

Administrative procedures should be in place to ensure that no other work (beyond the 

activities covered under the general access RWP) is performed on this level without 
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review and approval by the RCM. Job-specific RWPs will be required for any future 

intrusive work in this area until the potential spread of removable contamination can be 

re-assessed. It is further recommended that U.S. Department of Energy responsible 

persons be engaged to address the condition associated with Condensate Pumps #1 and 

#2 (e.g., removal/disposal of loose debris and entombment of the pumps). 

 

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. 

Table 4.  Summary of Contamination Level Monitoring Quality Control 

Location 

Result (dpm/100 cm2) 

RPD (%) Comments Initial Duplicate 

16 (Removable) <MDA <MDA NA Good 

19 (Total Surface) <MDA <MDA NA Good 

28 (Total Surface) 68,997 69,998 1.4% Good 

28 (Removable) <MDA <MDA NA Good 

40A (Total Surface) 5,299 5,484 3.4% Good 

40A (Removable) <MDA <MDA NA 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 2019 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, except for the Basement Level. Any 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. Job-specific RWPs may be required for 

any future intrusive work in the facility. 

 Physical Condition:  

 Falling trees damaged the fence surrounding the property during the 2017 

hurricane season at approximately six locations totaling approximately 100-

ft in length (Appendix A, Figure 36). Recommend removing fallen trees and 

engaging a fencing contractor to repair the sections of damaged fence 

(repeat from 2018). 

 It is recommended that absorbent clothes continue to be placed at those 

locations where oil/grease is accumulating on the Concrete Monolith and, 

especially, if/after the crane is moved. 

 Although immediate action is not critical, it is recommended that an 

additional layer of concrete be placed over Sample Locations 40A and 40B 

within the next year (Appendix A, Figure 28). 

 It is recommended that, when the gasket around the base of the Dome is 

replaced, the gasket be installed in a manner that does not retain rainwater. 

 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 (repeat from 

2018). 

 It is recommended that pest control inspection/treatment and roof repairs 

continue to be administered, as needed, at the BONUS Facility and ancillary 

buildings. 

 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 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 
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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. 

 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. 

 Basement Level: Conditions at Condensate Pumps #1 and #2, which were previously 

noted during the 2018 Annual Survey, and the accidently flooding of this level during 

the week of 18 November 2019, warrant posting the entire Basement Level as a 

Controlled Area (temporary posting was accomplished via signage during the 2019 

Annual Survey [Appendix A, Figure 13]). It is recommended that a RWP be prepared for 

general entry/exit of the area for visual inspection and performing survey measurements. 

Administrative procedures should be in place to ensure that no other work (beyond the 

activities covered under the general access RWP) is performed on this level without 

review and approval by the RCM. Job-specific RWPs will be required for any future 

intrusive work in this area until the potential spread of removable contamination can be 

re-assessed. It is further recommended that U.S. Department of Energy responsible 

persons be engaged to address the condition associated with Condensate Pumps #1 and 

#2 (e.g., removal/disposal of loose debris and entombment of the pumps). Public access 

is not permitted on the Basement Level. Posting of the Basement Level and/or within 

portions of the Basement Level will be updated after the water has evaporated and the 

area immediately surrounding Condensate Pumps #1 and #2 has been re-surveyed. 

 Per SOP PBR-11.1.4, routine surveys are required to ensure removable contamination 

remains below action levels. For this purpose and since a changed condition was noted 

during the 2018 and 2019 surveys, 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) – Oil Pads Due to Overhead Crane 

  

 
 

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 
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Figure 11. Main Level – Locked and Controlled Access to East Mezzanine and Electrical 

Panels 

 

 

Figure 12. Main Level – Locked and Controlled Access to South Mezzanine 
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                 Figure 13. Main Level (Museum Area) – Locked and Controlled Access to South 

Side of Basement Level (Left) and Mezzanine (Right) 

 

      

Figure 14. Main Level (Museum Area) – Locked and Controlled Access to Machine Shop 

(Left) and Electrical Shop (Right) Former File Storage 

“Controlled Area” Sign 

(New) 

Historical Radiological 

Control Sign 
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Figure 15. Main Level (Controlled Area) – Locked Access from Museum Area to 

Controlled Area 

  

 

Figure 16. Main Level (Controlled Area) – Southeast Side 
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Figure 17. Main Level (Controlled Area) – East Side 

 

    

 

Figure 18. Main Level (Controlled Area) –Northeast Side 
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Figure 19. Main Level (Controlled Area) – North Side 

 

    

 

Figure 20. Main Level (Controlled Area) – Northwest Side 
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Figure 21. Main Level (Controlled Area) – Engineering Controls (Concrete, Tiles, and 

Lead Bricks) in Good Condition 

 

 

 

 

 

     

    
 

Figure 22. Main Level (Museum Area) – Wood Paneling with Past Evidence of Termites 

(East Side) 

 

Termite 

Frass 
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Figure 23. Main Level (Museum and Controlled Areas) – Fire Extinguisher Inspections 

Out of Date 

 

    

Figure 24. Basement Level – Oil/Lubricant Spots on Basement Floor from Overhead 

Equipment (1- to 2-Inches of Water on Floor) 
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Figure 25. Basement Level – Beneath North Entrance Air Lock (No Signs of Recent Water 

Infiltration – Older Stains Persist) – 1- to 2-Inches of Water on Floor Due to Accidental 

Flooding 
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Figure 26. Basement Level – Concrete Filled Sink 

 

 

Figure 27. Basement Level – Lowest Point in Basement with No Standing Water in Sump 

(1- to 2-Inches of Water on Floor Due to Accidental Flooding) 
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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” (Water on Floor) 

 

 

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 
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Figure 31. Basement Level – Condensate Pumps #1 and #2 with Loose/Removable 

Contaminated debris (1- to 2-Inches of Water on Floor) 
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Figure 32. Dome Structure – Exterior with Protective Coating and Paint  

Damage 

from 2017 

Hurricane 

Season 
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Figure 33. Dome Structure – Interior with Fire Suppression Piping 

 

 

Figure 34. Dome Structure – Drainage Outfall Points and Ditches (Southern Outfall) 
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Figure 35. Dome Structure – Drainage Outfall Points and Ditches (Under Main Access 

Road)   
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Figure 36. Fence –Fencing and Perimeter – 2017 Hurricane Season Damaged Several 

Sections of Fencing (Approximately 100-ft Total Length) 
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Figure 37. Dome Structure – Flexible Gasket/Seal – Dome Perimeter 
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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 – Bathroom and Museum Area at South 

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

Rincon, Puerto Rico CONTAMINATION SURVEY FORM 

Project: BONUS-MMG Dateffime u/-zv/;1 - //3o/-k-5 Task Number &.4 
Specific Area of Survey: Entombed Building~North Side MDA=((2.71fTbkg + 3.3sqrt(BkgfTbkg+BkgfTs))/E x CF 

Purpose of Survey: Year 2019 Comgrehensive Survey A=(Sample-Bkg)/E x CF 

Inst. type Serial# Cal. due date Probe type Serial# Cal. due date Efficiency Ct. Time Bkgd MDA' 
TbkgfTs Riading dpm/100cm' 
(minutes) cpm) 

Ludlum 2221 149991 7/18/2020 44-9 154511 7/18/2020 18% /0 I 2 l..f'B £. (;;,.r_ 

l.,.J }1,.1>7 ?_ZZ/ I 'i'l'f'I/ 7 t/P, tZb lf'--1- '1 /SL{!:// 71 /6 /4) /8% /o I 2 55 '7/3 
•p po. 

SURVEY DATA Survey Map Attached ll(ves • No 

Gross Counts in CPM Contamination in dpm/100 cm2 

Py py py py 
No. Descrintion/Location Removable Total Removable Tota! 

1 North Side ,,v/4 ~o //I'll z. /fll lY7 
2 North Side /VII 46 .Nil c:111'iYJ 

3 North Side di/ '-( 5 ./1/ll <C'.M'i)4 

4 North Side /I/II 4o /v'II "-MPIJ 
24 North Side~ JI(, di/- 22 /I.IA L./YIDII 
26 ** North Side //4 2s (ll,4- .::./VI Dt9 

M1 /1/11 /VA /I/A /1//J /!/A 
Survey Technician: c::, w f,bl, a_,,, cl J, Lofe..~ 

~~~J? 
~ '2,-::::;.--- _ _.. r ~{;(/ 

Reviewed By: c. we,bb 
°f'-';f D: f'./~e-" t be.ck!)(,;'""' J 1,, S<- d 

i~r f:t 2 '-/ e1,,c/ tl 2 t,·. 

Page~/~ of 2-

·MDA is total in dpm/100 cm2 
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TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP 
(former BONUS REACTOR FACILITY) Rinc6n, Puel'to Rico 

RADIOLOGICAL SURVEY REPORT (MAP) 

SITE: 
Entombed Reactor Building Time; /[30 11[.s Date: Yr /9 Mo/( Dy 20 

Task: Comgrehensive Survey I 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 Location: North Side 

Sketch: Entombment System - North View 

I = Sample Locations 

! i 
/ Floo( Elevation 

1 68'-0" 
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I I I :j::i= f I 
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' ! I i +--
/ 1 ; . '- ~ 
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II 1 2 I' 3 I i 4 -. •.. . ... ·---·-·-... -· . 

S/11R/hr 5(VlR/lir ~~r S/'l-(1-1 ) 
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Appro::dma\e - • Scale:S-0" 

I •-· ···-·-·-··· 
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; r•s,~/f, ·s,-. 26 

I ' 1 
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Instrnments (Model and Serial Numbers): Model 19 148190 t,vZ;J~b:-/✓ :r.. L-o ~e>c i/1:· Survey Technician(s): ~<J---: 
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TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY) 

Rincon, Puerto Rico CONTAMINATION SURVEY FORM 

Project: BONUS-MMG DatefTime / 1/z.oj 'l ·- f 2 05 /./,.:; Task Number /<!.d_ 
Specific Area of Survey: Entombed Building~NoruthWest Side MDA=((2,71FTbkg + 3.3sqrt(Bkg[fbkg+Bkgrrs))/E x CF 

Purpose of Survey: Year 2019 Com12rehensive Survet A=(Sample-Bkg)/E x CF 

Inst, type Serial# Cal. due date Probe type Serial# Cal. due date Efficiency Ct. Time Bkgd MDA' 
TbkgFTs Reading dpm/100cm2 

(minutes) (com) 

Ludlum 2221 149991 7/18/2020 44-9 154511 7/18/2020 18% /o I '2_ 4' €, l,66 

/7/1/ /VA l#/11 /VA- /v'!t yVt4t /Vft % /IJ.4 /Vlt /1/A 

SURVEY DATA Survey Mao Attached tz{Yes • No 

Gross Counts in CPM Contamination in dom/100 cm2 

py py py py 
No, Oescriotion/Location Removable Total Removable Total 

5 Top Plug Face /lllt '/7 L ,,vtD.q 
6 Top Plug Face NI! Sr; .L.M])/1 
7 Top Plug Face /1/11 SL/ .?/11 D.4 
8 Top Plug Face /VA sz LMDA 
9 Top Plug Face /)/,4 S7 LA,T)f/ 

10 Top Plug Face /)//} b-5 LIV[i:A 

11 Top Plug Face /Vil 71 852 
12 Top Plug Face /1/A 59 ..<:(Vli)A 

13 Top Plug Face ,///,4 57 -" Miv1 
14 Top Plug Face /J/A 6() .L(Jll,D,1 

15 Top Plug Face /J/A 57 LM./),4 

16 Top Plug Face /VA t; I ~fl/ID// 
17 Top Plug - Top Surface /11,4 51 L /1,1/ ,DI/ 

18 Top Plug - Top Surface ;vA '12- L(VIJ)/1 

19 Top Plug - Top Surface j'/// 4q L-/MDA 

19 [>.:p hc~IJ /,', L ,/2/2 #I/ s~ L/1,;!J)/-) 

SurveyTechnician: 3, L-oDe,'c l,vf#// 

Reviewed By: r,· I, Je__,l,1, c---- ---;)/~ 
'MDA is total in dpm/100 cm2 
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TECHNOLOGICAL MUSEUM DR, MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY) 
Rinc6n, Puerto Rico 

RADIOLOGICAL SURVEY REPORT (MAP) 

SITE: 
Entombed Reactor Building Time: / Z OS /ks Date: Yr l'}_ Mo iL_ Dy Z 0 

Task: Comprehensive Survey RWP: NA 

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

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

Building: Entombed Reactor Building 

Sketch: 

Location: Entombment System-Top (Plan View) 

1 = Sample Locations 

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

Rinc6n, Puerto Rico CONTAMINATION SURVEY FORM 

Project: BONUS-MMG DatefTime ,1Lztlj'1 - LLoS (-/rs. Task Number /V If 
Specific Area of Survey: Entombed Building-South Side MDA=((2.71ffbkg + 3.3sqrt(Bkgffbkg+Bkgffs))/E x CF 

Purpose of Survey: Year 2019 Comi:::1rehensive Survey A=(Sample-Bkg)/E x CF 

Inst. type Serial# Cal. due date Probe type Serial# Cal. due date Efficiency Ct. Time Bkgd MDA. 

Tbkgffs Reading dpm/100cm2 

(minutes) /cnm\ 

Ludlum 2221 149991 7/18/2020 44-9 154511 7/18/2020 18% lo I Z ,.s 713 

/VII Nil h/1/1 di/- /Vft- wA1 !VA% ,/1/J,4 /V/f /1/A 

SURVEY DATA Survev Map Attached • Yes • No 

Gross Counts in CPM Contamination in dnm/100 cm2 

py Pr 
No. Oescrintion/Location Removable Total 

py Pr 
Removable Total 

22 South Side 1'111 2,/ 1vA .c fVI Dll 

/1/A Al A /// A /V,4 /VA /1/A 
/I/fl NA ✓A/) /VA /VA /VA /VA 

J '// 
Survey Technician: ::f -. Ae._, -2: ,.,,-:;r .r71 

Reviewed By: C, {j /.e ,b L C--~ /4/A~ 
'MDA is total in dpm/100 cm2 

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



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

RADIOLOGICAL SURVEY REPORT (MAP) 

SITE: /(o5 Jks Date: Yr fl_ Mo /( 2/ Entombed Reactor Building Time: Dy 

Task: Comg:rehensive Surve" I 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 Location: South Side 

Sketch: 

Entombment System - South View 

I = Sample Locations 

I I I I Floor Elevation 

I I .L ·····-··J .. s:L 
68' -0" 

• • Approximate 
Scale: f/-0" 

5.,MR I ' /./r " Floor Elevation 

! 37'-4. 

11'-0-, 

Instruments (Model and Serial Numbers): Model 19, 148190 {!_,~ v,, e,w: I!, 

S ",{l-f / (J.,('j 6 71/t/ G,l,V/2, ~ 
Survey Technician(s): fl. C-- 7,/ 

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 Date/Time I I h-1 / I ? - /I /o firs Task Number _dg 
Specific Area of Survey: Entombed Building-SouthWest Side MDA=((2.71ffbkg + 3.3sqrt(Bkgffbkg+Bkgffs))/E x CF 

Purpose of Survey: Year 2019 Comgrehensive Surve~ A=(Sample-Bkg)/E x CF 

Inst. type Serial# Cal. due date Probe type Serial# Cal. due date Efficiency Ct. Time Bkgd MDA' 
Tbkgffs Reading dpm/100cm' 
(minutes) (com) 

Ludlum 2221 149991 7/18/2020 44-9 154511 7/18/2020 18% /0 I 2 55 7/3 
d°A .NA !/j/'f'./1 /7/.4 /V ft Wit' /VA% ,/I/lit ;V,4 rvA 

SURVEY DATA Survev Map Attached !lfves • No 

Gross Counts in CPM Contamination in dom/100 cm2 

py py py py 
No. Descriotion/Location Removable Total Removable Total 

23 SouthWest Side ;VA 2-B /VA L'..Muf) 

;V,4 A/LL ✓A /Vt?! ,-4/4 ,,-,//4 

/A d'A ~}) ,d"A /r/;--1 /VA NA 
- c) " L-<, I\~ '2:: Survey Technician: .I<./ //I 

Reviewed By: C, W12.},b ~__:_:_ ~4//"--
"MDA is total in dpm/100 cm2 

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



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

RADIOLOGICAL SURVEY REPORT (MAP) 

SITE: 11 Io /..Jr.5 Date: Yr fl_ Mo _iL_ Dy ,._ I Entombed Reactor Building Time: 

Task: ComJ;1rehensive Survey I 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 Location: South West Side 

Sketch: Entombment System - Southwest View 

I = Sample Locations 

I I I I I I I floor El va\lon 

I I I .... .J ............ J.l I .............. L . /I 
68'-0" 

····-· ... J 

; . 1 

Approxlmale 

• Scale: 6' -0" 

L/.,1ArJ/lr • I 

" I FIO<lr 

I Elevation 

22'-o· 
' 

Instruments (Model and Serial Numbers): Model 19, 148190 '/2e.Y1i hJ -~ /2 
1-l ,Sa,,2_ /./a. :I 0 /If~ G, (,u'u:, 

Survey Technician(s): ~------:V~ ' 

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 DatefTime II I'll u °' - //JS J/rs Task Number /V/t 
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 2019 Comgrehensive 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/100cm2 

(minutes\ {cpml 

Ludlum 2221 149991 7/18/2020 44-9 154511 7/18/2020 18% lo , -z. ss 7/3 
/)//4 /1/,4 n/1/1 /VA /Vfl fl,,{4 I ///It% ;v,A /V,4 /YA 

SURVEY DATA Survey Mao Attached rt'Yes • No 

Gross Counts in CPM Contamination in dpm/100 cm2 

No. Descriotion/Location 
py py py py 

Removable Total Removable Total 

25 NorthWest Side !'1/4 '3 2. /V LJ 411M 
/V/7 /VA /I/fl /1/'11 

_,u, /J/'A NA /\/.4 /I/A 
SurveyTechnician: °:(,, LoD-e~ yu;::,-r// 

Reviewed By: C,, l.,ue.bb' C,t:;?-~~ 
'MOA is total in dpm/100 cm2 

Pagel_of 2 Rev 3 (10/12) 



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

RADIOLOGICAL SURVEY REPORT (MAP) 

SITE: 
UIS /.Ir 5 C // i I Entombed Reactor Building Time: Date: Yr Jj_ Mo Dy 

Task: Com12rehensive Survey I 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 Location: North West Side 

Sketch: Entombment System - Northwest View 

I = Sample Locations 

I / I 1.., Floor Elevat!on 

Id. I I 
68'-0" 

··-·· / .. .. ... _ ............. ./ 

- V y~ 
- / !? 
~ ? 

······••,-·•-··-· 

. 

Appro,rJrnale 
Scale: 6' -f1' 

25 

Lf /t.AR)Jlr 
I 'Floor 

!e1evat!on I 

19' -0" 
, -

Instruments (Model and Serial Numbers): Model 19, 148190 {Lev/e,w; j), 

cJ C,,(_,Ue, ~ 
Survey Technician(s): u Sa,,J.Jo.a o ffi,,, Lc;;;:Z //4 

"' , 
'/ 

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 Date!Time 11/z.1/t<t - II 3o /-Iv->- Task Number Afif__ 

Specific Area of Survey: Entombed Building~Main Floor MDA=((2.71rfbkg + 3.3sqrt(Bkgrfbkg+Bkgrfs))/E x CF 

Purpose of Survey: Year 2019 Com(;!rehensive Survey A=(Sample-Bkg)/E x CF 

Inst. Type Serial# Cal. due date Probe type Serial# Cal. due date Efficiency Ct. Time Bkgd MDA" 
Tbkgrrs Reading dpm/100cm' 
(minutes), (com) 

Ludlum 2221 149991 7/18/2020 44-9 154511 7/18/2020 18% IO t Z. ss 7/3 

NA NA WA 1 /1/A /VA _yV,t}, /V/-}% /1/t,4 /f//l r1,/,4 

SURVEY DATA Survey Mao Attached 0"ves • No 

Gross Counts in CPM Contamination in dom/100 cm2 

py py py py 
No. Descriotion/Location Removable Total Removable Total 

20 Main Floor dl1 4? /1/'A «:M[)?) 
21 Main Floor /Vf1 S2- /VII .L/V1i1A 
27 Main Floor ,,1/'/f J7D /VA II t:,73 
28 Main Floor dA I, 9/7 /VII 

, 
68,"197 

27A Main Floor /1/,L/ 68 /V,4 </v!flA 
27B Main Floor /1/f/ 66 /Vrf .L/Yfl)JI 

28 Dup Main Floor Nil /,9'1'-/ /VA 6CJ 998 

N'A /1/f/ r# - N.fl /V:11 ,/1/.A N,4 
Survey Technician: J. Lo Oe, ::z. 

t' X/_ . 
, !.if -

Reviewed By: c..,, l<.J eJJ, CA'-"7)---~ 

'MDA is total in dpm/100 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: BONUS-MMG Date/Time u/21/;1 - ) '-/ lo /1-r .s Task Number 4d. 
e,w 

Specific Area of Survey: Entombed Building-Main Floor MDA=((2. 71fTbkg + 3.3sqrt(BkgfTbkg+BkgfTs))/Ey-eF' 11 /'Z- I )!9 
Purpose of Survey: Year 2019 Com11rehensive Surve~ A=(Sample-Bkg)/E,J<-eF"e,...J/ I/I, 

II 2-/ I'/ 

Inst. Type Serial# Cal. due date Probe type Serial# Cal. due date Efficiency Ct.Time Bkgd MDA' 
TbkgfTs Reading 

(minutes) lc• ml 

Ludlum 2221 149991 7/18/2020 44-9 154511 7/18/2020 18% IO 1 I 45 ,,vA 

/1/.4 /VA }1/f}! /)/A /i/,4 ,111,4, /VA% _1)11!1 ;1/fl /1/4 

SURVEY DATA Survev Map Attached,d'Yes • No 

Gross Counts in CPM Contamination in dom/100 cm2 

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

65 Main Floor-Masslin (Zone 1) L\0 >,.1/ ~ Liv..])() ,_Jl~ 
66 Main Floor-Masslin (Zone 2) 43 ll!A 

', 
<C--iV..t),C,, ,.; (A 

' 
67 Main Floor-Masslin (Zone 3) .:3-z... t-J /A Lv"'-D-A /!, '.A 

68 Main Floor-Masslin (Zone 4) 4S ~· ( p, -<=:olA.I:A. 1-1[ f:,, 

Main Floor-Masslin (Zone 5) 35. 
, 

l'>{;.,, 69 µ ;:, ,,d...M,_1)A 

72 Main Floor-Masslin ( Zone 6) ::>~ 1-' />, L.M\0A f!; 16, 

µ/,-. 
, 

73 Main Floor-Masslin (Zone 7) 110 ,.c--:... Vv\.DP-'\. I-.\ A 
' 

74 Main Floor-Masslin (Zone 8) Ye Wit, LIV\ t:>A isl ) r, 
75 Main Floor-Masslin Zone 9) Si ,-,/A <.M~ µ)1> 

76 Main Floor-Masslin (Zone 10) '-\S ' 
,J /'> -!."-ADA 1-J It,_ 

77 Main Floor-Masslin (Zone 11) 361 10; / t,. L.M._C)A 0,/ f> 

78 Main Floor-Masslin (Zone 12) :;,-, ,_, I 
" ,,::ii/\, 1:)<I N In 

79 Main Floor-Masslin (Zone 14) .~1-:i/19 -~ tf '3 ,:_I :_[', L.fvl:).L'I 011:, 
80 Main Floor-Masslin (Zone 13) 3-1- /J/A LM-,>~ iJIA 

Survey Technician T.. f<.o.5a..do -i- 7r. ½De.'t:: !:, <;f'U-1/J<J?/¾_,!Ct1.6().., 
Reviewed By: C, w~J:;b C,,--__________,/ <7,,---:::. ·, / ,/$/,, :,;;;,~ 

/ Cll!J_/ M'I 
(ro 

' 

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

·2,c,o dpm/1vu e,,,,,z "'.:;- 8/ <:..p(}'J {.,<-Se. as: /Vli:>11 

Page _b of '3, Rev 3 (10/12) 



e,W 
11/1-0/1'1 

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

RADIOLOGICAL SURVEY REPORT (MAP) 

SITE: 
Entombed Reactor Building Time: J 'f'/S Date: Yr Jj_ Mo _jj_ Dy '2. 0 

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: 

No. µR/hr 

Zone 1- 65 
Zone 2- 66 
Zone 3= 67 
Zone 4= 68 
Zone 5= 69 
Zone 6= 72 
Zone 7= 73 
Zone 8- 74 
Zone 9= 75 
Zone 10=76 
Zone 11= 77 
Zone 12= 78 
Zone 13= 80 

Zone }1,:i 79 
Zone/1-q;; 
Zone,:/£'! 

. 20 

21 
27 
28 

27A 

Page 3 of 3 

Location: Main Floor 

Rev 3 (I0/12) 



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

Rincon, Puerto Rico CONTAMINATION SURVEY FORM 

Project: BONUS-MMG DatefTime I f /Z-1 /2 q ·• oi3o l-lrs Task Number dfJ_ 
Specific Area of Survey: Entombed Building-Basement Floor MDA=((2. 71/Tbkg + 3.3sqrt(Bkg/Tbkg+Bkg/Ts))/E x CF 

Purpose of Survey: Year 2019 Com12rehensive 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) /com) 

Ludlum 2221 149991 7/18/2020 44-9 154511 7/18/2020 18% /0 I '2. 35 57D 
/VA ,,vi/ WI/' d'/t· /Vlt· I A/'l/-1 //It-% ,/1/tA /I.I'll ,;vi{ 

SURVEY DATA Survey Map Attached 'fives • No 

Gross Counts in CPM Contamination in dom/100 cm2 

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

30 Basement Floor-Side of Tank #1 /11/.l (:, 7 /Vil· /, / 86 
31 Basement Floor-Side of Tank #2 /11// 7/ fl/'//- /, ·3·3, '-I 

40A Basement Floor-Wall (4" from floor) ,,11,1 178 A//}_ 5, 2.. 99 
40B Basement Floor-Wall (4" from floor) /11/1 L/·2 ,1/1), <-/VI D ft 
42 Basement Floor ·(N • ..J- 11-,e.J>/L/; "* /Vil 4 II NI/- /1/ f7 

43 Basement Floor { Al,-f f+cces5 _,JJ e rA< /1/ .,() /I/ft /V'I! /Vt9 
50A Basement Floor-Wall (block) ,/1/ Ii ED dA <MDll 
50B Basement Floor-Wall (concrete) /V'll 3/ ,,/ A <MDIJ 
40A 

Basement Floor-Wall (4" from floor) /VII /R3 /11-!f 5,1.-f 84 Duo 

,.,;,a A/A A/A .,VA A/L} . ;i/_L} 

' 
/V'A /V 1/, /1/A /1/4 A/,4 A/A 

/1/A /\/A #A A/Ll ///A /1/li 

.4/1 /1/// /1//1 /V.4 ,N',4 /Vl7 
/1/A /VA NJ/ NA /1/,4 /J/',L} 
AJA /\IA /V.4 - /',4. /V"A A/A 

,,/ fl /1/A /1//t ,,.,rt4 /Vii .,.y;.d 

!VA /VA !VA-. Nit /V'A .,v--;i 
Survey Technician: -1.vP-" ('} 0 c-~ d~/M --~ - }., 
Reviewed By: c. t(,)el:,1, C--=--c. ~--? 

* ·'I< Fl.or ;>o,':,,,/.1 /Jo f- C}..Ct..,e.SS,'/,/ e 'MDA is total in dpm/100 cm' 

dt<.e. fr, f'/4oJi/1?J ~t /3a.rernavtf, 

Page_/_of 2 Rev 3 (10/12) 



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

RADIOLOGICAL SURVEY REPORT (MAP) 

SITE: 
Entombed Reactor Building Time: o9L/O Date: Yr/'/ Mo / / Dy 'Z I 

Task Comprehensive Survey 

Building: Entombed Reactor Building 

Sketch: 

No. µR/lu· 

Zone 1- ;;rr70 i Zone 2- _,i,{j 1/ 
Zone 3- 81 
Zone 4= 89 ,f Zone 5 = 90 
Zone 6= 91 .s 
Zone 7 = 92 l' Zone 8 = 93 
Zone 9= 94 _!L 
ZonelO= 95 

~ Zonell = 96 
Zonel2 - 97 
Zonel3 - 98 ~ 
Zone14- 99 5 
Zone15 - 100 -¾-Zonel6- 101 
Zonel7= 102 3 Zone18-103 

30 

* 
31 

40A 
40ADup T.:T 

40B l 42 
43 
50A 5 
SOB -----:s 

:3/T>d l'f 

7 ( D___i,;f _tL 

Instruments (Model and Serial Numbers): Model 19, 148190 

Survey Technician(s): r. p oS, c:.d / 

Page '2. of "2. 

RWP: NA 

Location: Basement Floor 

1 = Sample Locations 

42 

; 

if/6 

"'SCMSurvey 
Above 100 cm1 llmlt 

Rev 3 (10/12) 

2. 



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

Rincon, Puerto Rico CONTAMINATION SURVEY FORM 

Project: BONUS-MMG Datemme / I ['ZD LI 1 · L 1dl5 IJ-c;; Task Number$ 

Specific Area of Survey: Smears MDA=((2.71rfbkg + 3.3sqrt(Bkgrfbkg+Bkgrfs))/E 

Purpose of Survey: Year 2019 ComQrehensive Survey'. A=(Sample-Bkg)IE 

Inst. type Serial# Cal. due date Probe type Serial# Cal. due date Efficiency Ct.Time Bkgd MDA' 
Tbkgrfs Re°,%9 !){»1 J,oc;;,'-/minutes) C P. 

Ludlum 2221 149991 7/18/2020 44-9 154511 7118/2020 18% 10 1 f 4 _c:; /30 

,v4 /1✓11- W'A' /v'A- /,4 fl"A1 N":11% /Vf,4 /o/11 /1/A 

SURVEY DATA Survey Map Attached • Yes 'ls/ No 

Gross Counts in CPM Contamination in dom/100 cm2 

py py py py 
No. Descriotion/Location Removable Total Removable Total 

I J'.'.11 fl tG(' 32 /\I A < /VI 1)1/ ;vA 
-2 <;,~ eA/" Jf'7_ AIA L/Yl t){\ ;'V'.1/ 
3 ~ ,'Y) i/..-Q,( l/(J /,.,; A ,:;,.;11 tW /1/fJ 
4 J/Y).e,,c.r 3'-/ IV 14- </Jt\J'),Q ~,, A 
5 S,?1 Uc s·7 11/4 L,-V,J)t'J /1/fi 

c;;, $m e,.t.r 38 111,4 L-M D/J ,NII-

·7 .) /J'l '2--GL(' 3q .I A <:: fVID fJ !VA 
e s'Y) r:,,J 3q "'IA L/J/lDA Al4. 

q 5,-,-, e,c,.. • .r 3-7 A/ LJ L Ml>f} 
, 
/1/f} 

/0 ( me.Ar <3 A /./1 C: JV! l);J Alf/ . 
I/ s ("Y) e, ,i..r '-12- /l/LI "'MJ)/1 ./A 
,z ( in e, " r ",l.] ,v A ZMJ)-1-1 • ,Ll 

13 50 e,.~, l-/ j Af_A <'M DA /V'/1 
J l/ S,,., ~ tC.-< i--/1 Al /l "' (Vi i)>"J /1/A 
J.5 S ,;,-, ~ ,:;_ r 41-/ ,,IA Ctv)p/j A/,!/ 

I b s (Y) e, t\, <' 50 ,JA. < MJ)-/l A/ ft 

i (,., /1.r Pc , P {; c,..,jt ;II 11. ~ v.,r 11., m i!M-(, / I l-1b 11/A <1111DA /1/A-
Survey Technician: /-le cJor .5,._,M .-J I ,d 0 //,/(~ .? 

. 
Reviewed By: ch ,cd lU .e bl, ,-: /,/: /t,'-"'✓~ 

'MDA is removable in dpm/100 cm2 

Page_/_ of .!f._ 
;11 o4 ,m:: 0B cpo-, c, 

Rev 3 (10112) 



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

Rincon, Puerto Rico CONTAMINATION SURVEY FORM 

Project: BONUS-MMG Datemme / 1/2-0/;q ·- / 5 2 0 /2{-JTask Number L'!I} 

Specific Area of Survey: Smears MDA=((2.71fTbkg + 3.3sqrt(BkgfTbkg+BkgfTs))/E 

Purpose of Survey: Year 2019 ComQrehensive Survey 

Inst. type Serial# Cal. due date 

Ludlum 2221 149991 7/18/2020 

/VA dA Wlt1 

SURVEY DATA 

No. Description/Location 

i7 

,, I!}-

.. 
11/A 

.N'/I 17111 
111A 

llil 

dA 
A /Ll 

, 

!VA /!/'fl 

A=(Sample-Bkg)/E 

Probe type Serial# Cal. due date Efficiency 

44-9 154511 7/18/2020 18% 

/VA /1/1/ yi/f/1 /Vf/% 

Survey Map Attached • Yes llll4Jo 

Gross Counts in CPM 

py 
Removable 

L/ b 

40 

/VII 

NA 
//,/,4 

NA 

/1/ A 
/1/ II 
./\/A 

NII 

py 
Total 

/Vil 

/Vii 

,.,;,4 

/V/1 

;vA 
;urveyTechnician: U, C,:2,1-/' ()._ '1 0 ;f (__ 'l . 
Reviewed By: G · /.J.ubb C---~f:t--:::C:~ 

'MDA is removable in dpm/100 cm2 

Page 2 of I-/ - -

Ct. Time Bkgd MDA. 
TbkgfTs Reading 
(minutes) c.:i'm 
/0 I / u.s 13() 

,/1/.,4 dA A/A 

Contamination in dom/100 cm2 

py 
Removable 

L/VID!t 

rl/4 

/V/1 
/II fl 

py 
Total 

/V,4 

/t,/,4 

_,,-vA 
/!/ A 

Rev 3 (l0/12) 



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

Rincon, Puerto Rico CONTAMINATION SURVEY FORM 

Project: BONUS-MMG Daterrime ii /2.1 h2 - Io Io L-lr5 Task Number /V'"A 
Specific Area of Survey: Smears MDA=((2.71!Tbkg + 3.3sqrt(Bkg!Tbkg+Bkg!Ts))/E 

Purpose of Survey: Year 2019 Com(;!rehensive Survey A=(Sample-Bkg)/E 

Inst. type Serial# Cal. due date Probe type Serial# Cal. due date Efficiency Ct. Time Bkgd MDA" 
Tbkg!Ts Reading 
(minutes) 

Ludlum 2221 149991 7/18/2020 44-9 154511 7/18/2020 18% lo , I 45 /'30 
/VA /VA w,1, ,/1/,4 dll- 0/flt /VA % /ViA /V'A A/.r/ 

SURVEY DATA Survey Map Attached • Yes rJ No 

Gross Counts in CPM Contamination in dom/100 cm2 

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

'30 .)/11 ec,, 43 1\/.4 LMD4 ;vA 
·3 / 5,')-J e_.v 4 r;, ;v,4 LMDA /\IA 

1-/011 <,,,,., ., ,,, r If b lV 4 LMnA (l!A 
f../o/ll)., t)..,,__,., J,, { ,;..,./--e.- 35 ,/'IA .?;'VIDA .,vA 
4o3 .S'm e,t, 59 1\/A < /IA i'IA ,,1A 
i:;nA -5rY1 e-,1..r 31 /'IA .,:M'i\/} Al~ 

5oR So,,., c:...-tJ.-f' 4? .NA ..:;viDA 1111/ 
zo 5.')-) ~tJ._ /' 33 ;vA L MDI-I l\/ II 
'7 I <:,,.,,., e. c..:. I' 42 !VA ""Mt>A N'fl 

'2-'2. <:: ,,., e, ,t. r 40 AIA L-/Vlj),4 ,,.,A 
'l.;> 5/Y\ e-.-1.r -~{) NA ,t. ,.rv1 f) /J NA 
-Z'-{ s· to/) e...,c (' '3, L/ Nfl Z,NtDfi .Ill' 1-l 
25 <:; n-i e, ,'Lr ,z9 ,l'I~ ,::: jVll)f/ #A 
zr;, 5,'YI 4'1..(' 33 AIA Z.,.vtDfl .rvA 
2.7 .Sm e,(}..1 37 N,A L/\'lDfl /V fl 

27/1 S ,'>') e.-,t.I z~ ;V,4 .C./111 t>A /1/A 
·2,.,B 5(h (!.,fL( / /?/l lV14 £- /VIP/} NI/ 
Smvey Technician: U (=,-1-•0-~6 //(___ // 

C,h1,l,t-. ,,,-· / (~ 

,,.-,n':-C-Reviewed By: 

"MDA is removable in dpm/100 cm2 

Page 3 of '/ 
~ ~ 

Rev 3 (10/12) 



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

Rincon, Puerto Rico CONTAMINATION SURVEY FORM 

Project: BONUS-MMG Daterrime 11/z1L,9 -- J L/Oo )./y-5 Task Number £ 
5 ,Nl <ULf' 5 

C,W 
Specific Area of Survey: MDA=((2.71fTbkg + 3.3sqrt(BkgfTbkg+BkgfTs))/E).9f" 11/zt/1'1 
Purpose of Survey: Year 2019 Comi:2rehensive Survey )"CF ,:.w A=(Sample-Bkg)/E 

11 
/ i 1/19 

Inst. type Serial# Cal. due date Probe type Serial# Cal. due date Efficiency Ct. Time Bkgd MDA" 
TbkgfTs Reading 

(minutes) 

Ludlum 2221 149991 7/18/2020 44-9 154511 7118/2020 18% IO 1 I '-15 /30 
A/11 N'ft 1/11'/JI ,,-/'_;:/ ./11"11- W4t ,;1/,4% ,/1,11,4 ('I/It /1//J 

SURVEY DATA Survev Mao Attached • Yes Ji No 

Gross Counts in CPM Contamination in dom/100 cm2 

Pr Pr Pr Pr 
No. Descriotion/Location Removable Tola! Removable Tola! 

2. 6 Sn-i e,,.,._r 1../7 /l/A L.. /\ADA ;vi-/ 
28.u-J bl.AD/,- c, .. Je 4 2. Ill A .:: M n/1 /1/11 
,,, ; A ,,vii ;V,t/ A/'.A. /)/A /l/A 

IV'A d'A lv"+1 /\/+l Nfl /VA 
A/A A/A A J" ./.) /1/,4 /\IA /\/4 
/J/'4 /VA ,,/,4 /VA ,vA /V,4 

,. 

N'fi N'A /J/1/ /1/A /V"A /1/A 
d'A ~,.ll ,..rfl I\ J.,4 /VA /v'll 
,,,,.A /V' A ,,/A /\)14 A/A /VA . 
/11'/1 N'A /1/ /}- /1/ A ,,,,,..4 /VA 
.Nil 11/A ;1/ A /I.IA /\/ ./.] NII 

dA ' 
/J//1 #II N,4 /l / ,/.} /J//j 

/\/fl ,,vA A/./} /V'A ./1/A /j/Jj 

,N',4 dA /Vil /VA NA /VA 
,,,,.A /1//t ,1VA /VA A/f) /\ ,1fl 

' 
A/A A/,4 111"4 N'/l ,,,,/4 ,/\/II 

#A /VA I A{?q ,-// ,/1/,4 /1/A /tfA 
SuNey Technician: /-/, f;a.,AJ..f(x 40 // v-1// 
Reviewed By: c. l,10!,b c" =L:_ ~ 

'MDA is removable/total in dpm/100 cm2 

Page L/ of if 
- - Rev 3 (10/12) 
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PHYSICAL CONDITION – INSPECTION CHECKLIST 
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Inspection Checklist 
BONUS Decommissioned Facility, Rincon, Puerto Rico 

c:~e J,./,$; 2-2 tJove,v,be., 2019 
cYf.-.c'; c:;,/~ 30 November 2018 

C,We.bb and .I., l<0sa__do -~~~---

Date of This Inspection/Revision: 
Last Inspection: 
Inspectors: 
Next Inspection (Planned)· Summer-Fall2020 

No. Item Issue Action 
Inspect. 

Po-~ 3 J' 3. Specific site surveillance See attached table. 
Se.,,:_ 

1 features 

Inspect for possible indications of 
structural problems, such as cracking, 
staining, and spalling. -/,:,rJ :-,, 

Dome-entombed Structural defects or degradation can Notes: .Moi'.sfur-e./,,; , ~ 
2 concrete monolith and result in loss of containment of LUo.:.f¾' /..Ja-S oloS-e..1J/e.d .,rJ 

monolith penetrations radioactive materials. 11/20/;CJ J I:,,,...,+ r,uo-S dry ;J:, 
1tlz.z./!'7-/f/lono/iff, /of. O 

S f-,<A c.Jv .,-c,_,( d a.JhtJ.. Se. /, ~S1.-1,eS. 

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

Systems were flushed during Notes: loc,ld Yl•'t ,tcc.,e..s.S 'so-vl·I, 

Dome-
decommissioning. Incidental o,u/--J°;.,i/ J,,,.,, b v·~j-"•A•f.b,,, 

3 contamination remains, which may be o,~+l',,.,fl c.u,,J,r ro""'1) p;p'-S 
external piping systems released if systems corrode or o:J w.11.s.f s/Je.. we. r-e./.,_,f:,,.,( ' 

otherwise fail. .(.l--11.e.. "f .s,._,..,J t1-,,J J .,__J,r/s.--
,'Jaod c,,,,d;f/o;i. 

Note condition of access control 
barricades. / 1 

Some areas contain radiological 
Notes: /1ce-e55 c.orr/-ro IS+ U J 

/l,o...,n..fa)r1e.d. E,«seMe-r, 'y,C)V' 
4 Dome-Basement Level 

contamination in excess of DOE w<1.S. (c/ood ed lJ ;µ. ( fo 2 1 , ,e,5 
standards; the general public is not &t° w"-'+.e.r due fo re.ncJv,,;fioci 
allowed access to contaminated areas. of --Jhe, So,.,-!l,.«,1 0vr/YY 

6(1'.,../Ji room S ( ii ol?-!'W? c:f,'oGi¥l!J 
v<>-1 Ve..). 
Inspect for gasket and storm water 
drains. 
Notes: 5-e.e. o..bove. The('€, is 

a, ca, arn ./-)-, o.::f- f/,_e., ( ooS e 
Dome-Basement Level 

Water accumulating in Basement C.,o,1JNn,YJ«ch~l'l d,'SC..vvefe-cl b 
5 

flooding 
Level may mobilize and redistribute in 2018 e-.f /0r,f5 (l,onJe.,-,.SJ,e 
surface contamination. 111 ')/ t12 1-,ec5 s,oro,,d dv0e.. 

lo 1/ood:d(j-, Pf$! flt : S 
6,o,d.'v,s,/-!ni) /,Ui bc:>C 0 // 

,,,,,_,..,._~unov;+ 0/ ../M t,,.J,;,;/-.e.r; 
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Note condition of access control 
barricades, ceramic fioor tile, and lead 
blocks; note general housekeeping. 

Some areas contain radiological Notes: {,o,i-h/ $ re.,/>1,._,,,,,, :v, 
6 Dome-Main Level 

contamination in excess of DOE ~ood Ce>/ld,1 h'ot'l o.., d or- €, 
standards; the general public is not 

l'l1 tt.:-,.,-fn t'n u:1 , No adivl/.. -ferrn ,'/-e.. allowed access to contaminated areas. 
,ff'o.eks/./-t-uind £ > b(A,+ rnore- I 
~('~..c/o-r /l?#<-11'~ h()._S o,,C-0..V'IC 

(_f O ' y ,' b, 1-l- .{' r-a.S $,
0

) , 

Note condition of access control to 
mezzazine; note general housekeeping. 

r 

Some areas contain radiological Notes:/}-/1 o£USS s"'./-,..,5,/wafro, ' 
7 Dome-Mezzanine Level 

contamination in excess of DOE (oc.,ked, P"'"/ .b)owe.,r r > 11 o-/: 
standards; the general public is not h,viG-f.'00"---( +o e)lhtl.1,1..~+ 0nd 
allowed access to contaminated areas. C..'r~acf€.... O..,Y" ,In +k, 

?'o-c,: /:Jy (Md re._.nove... 00,'Jh,, -{_ ), 
Visually inspect. 
Notes: DoM e, e.,)L-/---if,'c,, c,,J<c d 

r~/Yl&.,YJ.S: dcu'Y/"'- ~-Ld. on SoJA.+, 
8 

Dome- Building should appear well > :J.;., +ll9"? 2-o/7 /1 i,,Vr/cdYJe,. 
exterior maintained 

Note changes within 0.25 mile (400 m) 

of site. /:' + J,. . 
Notes: No s;J;;-, i· : ""' ' "-"ir"l 

New or changing features or activities /,., .s:wr"w,J'.11:,. (~ l,\,,$e.... 
9 Surrounding land adjacent to the site may affect site 

security. 

Observe and evaluate changes in site 
conditions. ,( ~ 
Notes: / /YI f<()/e.,/??&n·{s t> J-

10 General site upkeep 
Building should appear well Tl,e.tJ- /{'£.. f?v.,;/J,'»J ho:.1/e. f 
maintained. C,, n+,'11 ue,d, (. o,, ;J;./, di o · 

'(JJ,e,,1/ory bV/..: Jd.'w,.,.s Ofi!- ~11 + .Po-,Y- <'o t1d: /-.,'011. ;mfrov.,_,,,,e,,/:, 
../iUL So, J.L tbme. e~e_ b/d,, 'n 

Ensure security guard is present. f 

11 Site security 
Security guard should be stationed at Notes: (~ IA.Ord [,<.10.S ptes"-"'I 
site at all times. ,,_+ a.JI -/iMe.S_ 

Evaluate erosional features on adjacent 
slopes and beach. 

Ensure that hill slopes and beach Notes: ('Jo e,ro5:oo im,pa.c, /.ih8 
12 Erosion 

adjacent to site are not actively HV?... b ~•-CM .s,/ope,S, JI owe_v"fj 
eroding in a way that could adversely J-1'\t..; -fe,11c.e.. ,vi b.q_,:..d,-.s:Je affect the Facility. 

W i;.J; ${.,v(,{' ,t,/ Y c(lJYJ<' ~ 
fn 2.fJ/7 h wr)'Ccvn e. ~ 
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Checklist Of Site Specific Surveillance Features 
BONUS Decommissioned Facility, Rincon, Puerto Rico 

Feature Comment 
Asphalt brohn 
,J°"lo SIS//:/\.,,,__,.+ c.,/1<1,,,-,'fr--<;. -- Some, 

Access road and parking area a.s phCG/-1;, hk i Pvcnc f/o/1& . 

Motor-operated 

fV\o -/-or- i S. no+ of,-v'cJ-, 'o// cJ J h u)- .'3 IM<'d [A} ClS 

Entrance gate 0-/w,;,..ys prese,,--/1- /2,,/Jd r:oHU1-k¥~ -/ha_,',rf-a,',ieJ, 
Lo c)t../k~---'t (;,. aje.- (J.,,d ut:,_!/4.J C)_.C-C.eSS-, 

1-.. "J J<e,,,,'../- en-tf'V '-€.--Y.!.f- Lo5 cx:,k:,. 
Note security of site; sign-in required on log sheet 

See o.l,c,ve,. 
Access through security gate 

Chain-link, topped with three strands of barbed wire 

(2 "-f e._-i;f - -rfv.('e. ; ~ S /, n ti) Le,,.;-/. d IJ-f11l' yz, 

Security fence 
·h, fk (e.,YJ(A., ,(',-,,,m ?-0/f hwn'cr,en.i,.S. 1)~..e., 
~e. S~v' e,r,.,( loc",,/-/0,1.S r .e,Jv-k=2,- ref cc l ,: 
lt'-ffY.<>)(,"'>e,)e,,/y ;oo-J-1/- or rnore), 

Visually inspect 

'f> I 0-:J u e.-S {'uYJ<l,Y\ ,YJ ::Jood ~!1af e. 
Dome-monolith plaques 
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Designer and Manufacturer 
of mm Scientific and Industrial 

Instruments 
CERT/FICA TE OF CAL/BRA TION 

~o~~:kUs~e~EASUREMEN1,~~- ~ 
325-235-5494 ~ ~ / 

www.ludlums.com \~l (AcciEDIT]o) 
Sweetwater, TX 79556, U.S.A. .,,.,,.,,,.,,,.. CERT# 4084.01 

Customer PUERTO RICO ELECTRIC POWER AUTHORITY ORDER NO. 20359613/481197 

Mfg. Ludlum Measurements, Inc. Model 19 Serial No. / If~ Jq 0 
Mfg. Model ______________ _ Serial No. _____________ _ 

Cal. Date _____ l~8~-J~u=l--'l-'-9 ____ Cal Due Date _____ -'-1=8--"J=u'--'l-2=0"--___ Cal. Interval l Year Meterface ___ =2=0=2-~0~l=6-

RH Check mark ~ applies to applicable instr. and/or detector IAW mfg. spec. T. 71 °F 

D New Instrument Instrument Received ~ hin Toler. +- l 0% D l 0-20% D Out of Toi. 

49 % Alt __ _,7'""0'--'4.,,,.0'- mm Hg 

D Requiring Repair D Other-See comments 

[;3" Mechanical ck. [;3" Meter Zeroed D Background Subtract D Input Sens. Linearity 
[;3" F/S Resp. ck [;3" Reset ck. D Window Operation [;3" Geotropism 

[;3" Jott. ck. 

G?"Calibrated in accordance with LMI SOP 14.9 

G2!' Audio ck. D Alarm Setting ck. 

D Calibrated in accordance with LMI SOP 14.8 
Threshold 

Instrument Volt Set __ ~5~5~0~_ V Input Sens. --=3~1 __ mV Det. Oper. ______ V at _____ mV Dial Ratio _____ = _____ m_V 

O HV Readout (2 points) Ref./lnst. ________ / ________ V Ref./lnst. ________ / ________ v 

COMMENTS: 
Cs- 137 ~ 1 µCi check source SN 2009 reads~ 270uR/hr@(500) with the source against the front of the can,lable down. 

Gamma Calibration: GM detectors positioned perpendicular to source except for M 44-9 in which the front of probe faces source. 
Muitlmefer unceria1nfy w1fh1n 1.3% of reading, Gamma uncerfa1nfy w1fh1n 5.0% of reading, Neufron uncerfa1nfy w1fh1n 7 .6% of reading, Counf rafe uncerfa1nty within 5.4% of reading 

Digital 

Readout 

REFERENCE 
RANGE/MULTIPLIER CAL. POINT 

5000 
5000 
500 
500 
250 
250 
50 
50 
25 
25 

REFERENCE 
CAL POINT 

4000 bdRLhr 
1000 bJRLhr 

400 bdRLhr =7//00 ¥2l~ 
100 bdRLhr 

200 bdRLhr = ]07o.::>~:2:l 
100 bJRLhr 

?//0 
l'1ZS 
t;.0_70 

q_1._o 

INSTRUMENT 

RECEIVED 

cgm 
cgm 
cgm 
cgm 

INSTRUMENT 
METER READING 

INSTRUMENT REC'D INSTRUMENT 
"AS FOUND READING" METER READING 

Y._<-3-0 C/4..1:.'.D 
/c::x.._o /<.U:i 
lf <.KJ VcD 
l<.XJ IQ) 
(OD &a 
l<..D t<XJ 
lj<) <..to 
/D (0 

6 ~lo 

50 25 Range(s) Calibrated Electronically 

Log 

Scale 

REFERENCE 
CAL. POINT 

INSTRUMENT 

RECEIVED 

INSTRUMENT 
METER READING 

u um eosuremen s, nc. ce 1 Ies o ea ove ins rumen as een ca I ra e y s an or s roceo e o e o Iono ns I u e o an or s on ec no ogy, or o e co I ro I0n ocI 1 Ies o 
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 techniques. 
All poss/fail determinations ore based on the manufacturer's specifications without considering unCertainty factors. 1SO/IEC 17025:2017(E) 
Measurement results represent expanded uncertainties expressed at opproxlmotely the 95% level of confidence. using o coverage factor of k=2. State of Texas Calibration License No. L0-1963 
The colibrotion system conforms to the requirements of ANSI/NCSL 25-40-1-1994 end ANSI N323AB-2013 

Referencelnstrumentsand/orSources:Cs-137S/N:0o5902171CP O 2261CP 0 720 0 734 0 781 01 131 0 1616 01 696 0 1909 O 1916CP 0 2324/2521 
0 5717C0 O 57 19CO 060646 070897 0 73410 0 E552 0 Gl 12 IZ) 2168CP O S-394 0 S-1054 0 T10081 0 T10082 Neutron Am-241 Be O T-304 Ro-226 0 Y982 
O E551 O 5105 Ocsv280 

D Alpha S/N __________ D Beta S/N ____________ D Other 

[;d" m 500 S/N ---~~4'r<,.~_.-~=-iC2J 

Calibrator 

QC'dBy 

Title Calibrator 

Title Final QC 

This certificote shell not be reproduced excl pt in fur without the written opproval of Ludlum Measurements, Inc. 

FORM C22A 03/14/2019 Page of 

Gd" Multimeter S/N~--~7=06=0=2~4=8'-'-9 ___ _ 

Date _ ,_( ,_,_g---'JZ'-Z,.,R_--'--f-''? __ _ 

Date _ \~q---~_ \~1~\,_..l_~~ --

AC Inst. D Passed Dielectric (Hi-Pot) and Continuity Test 
Only O Failed: 



~ 
Designer and Manufacturer 

of 
Scientific and Industrial 

Instruments 
CERTIFICATE OF CALIBRATION 

~o~~;kUs~e~EASUREMEN~-,~· ~ 
325-235-5494 - ~ 

www.ludlums.com Sweetwater, TX 79556, U.S.A. 
\~f licciEDITW 

•-1,,, .. , .. , .. ,.. CERT # 4084.01 
Customer PUERTO RICO ELECTRIC POWER AUTHORITY ORDER NO. ___ 20_3_5_9_61_3-'--/4_8_1_19_7 __ 

Mfg. Ludlum Measurements. Inc. Model -------~2=2=2~1~------

Mfg. Ludlum Measurements Inc. Model ________ 4~4~-9~-------

Serial No. __ J..,...,,,.!lr....,.,.._

1
~~~~/9~/-// __ _ 

Serial No. ___ ...,//J_,_'K'--, _.J_ ...,--'~:::....:.._;_ ____ _ 

Cal. Date _____ .,..,18"--=Ju""l-'-1'"'9 ____ Cal Due Date _____ ~l8~-~J=u~l-2=0~--- Cal. Interval l Year Meterface ___ 2=0=2"--~l 5=9-

Check mark 0 applies to applicable instr. and/or detector IAW mfg. spec. T. 71 °F RH 49 % Alt 704.0 mm Hg 

D New Instrument Instrument Received ~ ithin Toler. +-10% D l 0-20% D Out of Toi. D Requiring Repair D Other-See comments 

G("Mechanical ck. Ga' Meter Zeroed D Background Subtract Ga' Input Sens. Linearity 
Ga' F/S Resp. ck Ga' Reset ck. Ga' Window Operation Ga' Geotropism 
Ga' Audio ck. D Alarm Setting ck. Ga' Batt. ck. 

B'<=alibrated in accordance with LMI SOP 14.8 D Calibrated in accordance with LMI SOP 14.9 
Threshold 

Instrument Vol t Set _~9~0~0 __ V Input Sens. -~50"--_ mV Det. Oper. __ 9~0=0 __ V at ---'5=0'---- mV Dial Ratio_~l~0~0 __ = __ l~O~_m_V 

GZf HV Readout (2 points) Ref./lnst. __ ___,,5=00"---- / __ 1.._q_,._,_7 ____ V Ref./lnst. __ ~ 2=00~0~-- /_+-/_9_'7-'--+2--- V 

COMMENTS: 
Cs-137 #2009 reading - 2,772cpm against the screen. Both 1/4 from surface. 
Sr90Y90: 3432 - 09 14,775cpm with the source placed against protective screen of 44-9 detector. 

Sr90Y90:sn 5281-04,act . 85,0lldpm background 55cpm, source count. 23,153cpm, 
Co60:sn 0886,act. 3,012dpm background 55cpm, source count. 413cpm, 
Ni63 : sn 99Ni220,act. 266,29ldpm background 55cpm, source count. 340cpm, 
Cs-137(gamma) : sn 0754,act . 145 , 370dpm background 55cpm, source count. 275cpm, 
Cs -1 37(beta) :sn 1075 ,act . 15,776dpm background 55cpm, source count. 3,854cpm, 
All Efficiencies are in 4pi. All efficiency taken 1/4" and from surface. 
Firmware:26-10-10 

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

1/4" 
Eff 
Eff 
Eff 
Eff 
Eff 

surface readings 
27 % 41% 34,761 Cf-<> 

13 % 21% 645 cp-r, 
0.12 % 0 . 70% 1,586 t:..(>'Y> 

0.18 0. 26% 388 cp,,,, 
24% 32% 5,074 C(-141 

Muiftmefer uncerfa1nfy w1fh1n l .3% of reading, Gamma uncerfa1nfy w1fh1n 5.0% of reading, Neufron uncerfa1nfy within 1.0% of reading, Counf rafe uncerfainfy w1fh1n 5.4% of reading 

Digital 

Readout 

RANGE/MULTIPLIER 
X 1000 
X 1000 
X 100 
X 100 
X 10 
XlO 
Xl 
Xl 

REFERENCE 
CAL. POINT 

400 Kcpm 
100 Kcpm 
40 Kcpm 
10 Kcpm 
4 Kcpm 
1 Kcpm 

400 cpm 
100 cpm 

REFERENCE 
CAL. POINT 

INSTRUMENT 

RECEIVED 

INSTRUMENT 
METER READING 

INSTRUMENT REC'D 
"AS FOUND READING" 

Lf<-P 

w 

/00 

INSTRUMENT 
METER READING 

q'<.IO 

/,x; 

/ <JO 

ALL Range(s) Calibrated Electronically 

Log 

Scale 

REFERENCE 
CAL. POINT 

INSTRUMENT 

RECEIVED 

'l9'>k 

INSTRUMENT 
METER READING 

u um eosuremen s. nc. ce 1 1es o e a ove ins rumen os een co I ra e y s an or s Trace e o e a 1ono ns I u e o on or s on ec no ogy, or o e co I ro 10n oc11 1es o 
other International Standards Organization members, or hove been derived from accepted values of natural physical constants or hove been derived by the ratio type of col!bration techniques. 
All pass/fail determinations ore based on the manufacturer's specifications without considering uncertainty factors. 1SO/IEC l 7025:2017(E) 
Measurement results represent expanded uncertainties expressed at approximately the 95% level of confidence, using a coverage factor of k=2. Slate ofTexos Calibration License No. LO-1963 
The calibration system conforms to the requirements of ANSI/NCSL 2540-1 -1994 and ANSI N323AB-2013 

Referencelnstrumenlsand/orSources:Cs-137S/N:Oos902171CP D 2261CP Ono 0734 0781 0 1131 01 616 0 1696 01909 0 1916CP 0 2324/2521 
0 5717CO O 5719CO 060646 070897 073410 0 E552 Ql Gl 12 Ql 2168CP O S-394 0 S-1054 D Tl0081 D Tl0082 Neutron Am-241 Be D T-304 Ro-226 D Y982 
D E551 D 5105 Ocsv280 • Alpha S/N ___________ Beta S/N ------------ • Other 

[;3"" m 500 S/N ---~"-=-rff::::::=+, 
Calibrator 

Oscilloscope S/N,.._ _________ _ 

Title Calibrator 

Ga'" Multimeter S/N,..__ __ _,__70=6=0=2~4=8'-'-9 ___ _ 

Date _ /....,.S~c7~Zz.J~ /~'i __ _ 
QC'd By Title Final QC Date _ _,\.-~__.,-~:t,__._._.,_, .,_, \--...=L_C\.__ __ 

This certificate shall not be reproduced except in full, without the written approval of Ludlum Measurements, Inc. 
FORM C22A 03/14/2019 Page__l_of _k_ 

AC Inst. D Passed Dielectric {Hi-Pot) and Continuity Test 
Only O Failed: 



~ 
www.ludlums.com 

Designer and Manufacturer 
of 

Scientific and Industrial 
Instruments 

Customer PUERTO RICO ELECTRIC POWER AUTHORITY 

Date ____ 1_8-_Ju_l-_l _9 __ 

CONVERSION CHART 
FOR REFERENCE ONLY 

LUDLUM MEASUREMENTS, INC. 
501 Oak Street 

325-235-5494 

Sweetwater, TX 79556, U.S.A. 

ORDER N0. __ 2_0_3_59_6_13~/_48_1_19_7 __ 

Model _ _____,2=-=2-=-21,___ Serial No. f y qq Cj f 44-9 Detector Model -----'-'-'---- Serial No. /Rf>-Y:S ti 

Source Cs-137 194.6 mCi J 3mC ( High Voltage 900 V 

Input Sensitivity 50 mV 

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

Reference Point Analog Range/Scale Analog Range/Scale 

150 mR/hr '330 x/r 330 r: I/( 

50 mR/hr ,~u >c(k__ /So k I fr 

15 mR/hr ~ f-{k. ~ /c: I It" 

5 mR/hr R~- X /'JO ,~~ ~ t ,..:)::J 

1.5 mR/hr e:; ,X./00 S,--S- IC ( 0.:) 

1.0 mR/hr 3?>/; k/0 3bO k{() 

"As Found" Readings: After Adjustment Readings: 

Reference Point Digital Count Time Digital Count Time 

150 mR/hr 3 oa?r- &1-ec' 3 30'? ')- <a:s~C' . 
50 mR/hr (l/0 IC, /V0f "l.-

15 mR/hr SL-C,0 Scc;o 

5 mR/hr t'f>ir /-tg ') 

1.5 mR/hr s-~-3 
1.0 mR/hr ~~i 

Signature: Duaine Jackson Date ;g:1u.11r 
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PREPA BONUS Reactor Facility 
Rincon, Puerto Rico RADIATION DETECTOR OPERATIONAL CHECK FORM 

Detector Type: 

LIA.~ rn tJaeitltJ / 9 
Serial#: N rl_ Cal Due Date: /V 4 Instrument Type: Serial#: l ':1.'B l 9o Cal Due Date: 7il t{-z o Source Type: C.:.::, -tJ 7 Serial#: 20~ ~ Cal Due Date: , t.t.,;, (z.o 

Posted Source Activity: N il Source Half-life: c:Y..t1. Current Source ' m: /VA Posted Efficiency: 414 High Voltage: volts Threshold: /1/ mV 
Low Reading 1 cpm '2/ b Effective Reading2

: 2 70 cpm High Reading3:3l.£cpm 1
Source dpm x Posted Efficiency x 0.8. 2

Source dpm x Posted Efficiency 3Source dpm x Posted Efficiency x 1.2. 

Detector Reading (cpm) 

Name Date Time Location Background Gross Net Notes 

f', Cu, JJ1 I I /-z.o//9 lo'-/S k> (..;n('...}., J<p,,, .5 2 J./ O 23£ (?~Ocl 
c.. ,. LJ e.hb t 1 /2..::,/1 '1 1530/.lrs ~ 1¥,,J.v- IP,_ 5 2 ,?() z75 (n o o d 

C l1Atl I ( !?-1 J '9 ORIO Jks / ,., A AA I. Rm. 5 '2.Bn '2..7S ?.nod 
C, w e., bb I l--z.1/11 15101-k-s / 1>fr'P1,jif (<I'>? , .5 270 Zb5 Good 



PREPA BONUS Reactor Facility 
Rincon, Puerto Rico 

RADIATION DETECTOR OPERATIONAL CHECK FORM 

Detector Type: 4 4-9 
Instrument Type: '2., '2- Z / 
Source Type: :; r Y- 90 
Posted Source Activity: N It 
Posted Efficiency: /./ II 
Low Reading 1 cpm // S:20 
1
Source dpm x Posted Efficiency x 0.8. 

Name Date Time 

Serial #: / 5 l../ S I/ 
Serial#: 14 q q o/f 
Serial #: '3 ':( 3 2.-0"'/ 
Source Half-life: 11(./r 
High Voltage: volts ,'] 00 v 
Effective Reading2

: /'-f,77Scpm 
2
Source dpm x Post~ency 

Cal Due Date: 7 /; 8/20 
--"-r---;-;--,=-~------

C a I Due Date: --::-?,,.._/...,.J-':'B::L./"l""Z_O--,--_____ _ 
Cal Due Date: _ 7.......,_;,/ /_8--'/- ~--.---o _ ____ _ 
Current Source dpm: &'.It 
Threshold: ,~ A mV 
High Reading3

: _____::::cpm 17; 7 3 0 
3
Source dpm x Posted Efficiency x 1.2. 

Detector Reading (cpm) 

Location Background Gross Net Notes 

I t/zc/J C, / 0 35 fir~ C.-cv>1ft,:l-v ~ 35 / 3,939 b ,9of/. 
G,lJJp)h 14 079 / '/ 03'-{ 

c,, r 11n,hn 33 
, I 

/ l/,Z7C. 14. 2.Lj'3 

'33 / L/,327 Jl/ ?,9L/ 




