
Memorandum  

Date: 13 April 2011 

To: Madeline Ramos, Puerto Rico Electric Power Authority (PREPA) 

Copy: Boiling Nuclear Superheat (BONUS) File and Gunseli Shareef, URS (Program Manager) 

From: Chad Webb, BONUS RADCON Manager (RCM) 

Subject: 2010 Annual Survey 

MMG conducted the comprehensive annual survey at the Dr. Modesto Iriarte Technological 

Museum (former BONUS Facility) during the dates of 27 September – 1 October 2010 with 

support from PREPA personnel. Due to PREPA’s Ludlum Micro-R Meter, Model 19 being 

damaged and not responding within calibration parameters, direct radiation monitoring with 

this instrument was delayed and performed on 20 through 21 December 2010. 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. 

 

PURPOSE 

 

Date: 27 September – 1 October 2010 and 20 – 21 December 2010 

Purpose: Conduct 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. 

 

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. A list of specific survey locations is provided in Table 1. 
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Table 1 

Sampling Location 

Sample 

Number 

Dose Rate 

(µR/hour) 

Total  

Contamination 

(dpm/100 cm
2
) 

Removable 

Contamination 

(dpm/100 cm
2
) Comments 

Routine Sampling 

Pipe Chase Face 1 5 

Dup=4 

<MDA <MDA Monolith Top 

Pipe Chase Face 2 5 <MDA <MDA Monolith Top 

Pipe Chase Face 3 4 <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 5 706 <MDA 

Dup=<MDA 

Monolith Top 

Top Plug Face #1 7 6 <MDA <MDA Monolith Top 

Top Plug Face #2 8 6 

Dup=5 

706 <MDA Monolith Top 

Top Plug Face #2 9 5 1,256 

Dup=863 

<MDA Monolith Top 

Top Plug Face #2 10 6 785 <MDA Monolith Top 

Top Plug Face #3 11 6 1,099 <MDA Monolith Top 

Top Plug Face #3 12 4 706 <MDA Monolith Top 

Top Plug Face #3 13 5 745 <MDA Monolith Top 

Top Plug Face #4 14 4 

Dup=5 

745 <MDA Monolith Top 

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

Top Plug Face #4 16 4 863 <MDA Monolith Top 

Top Plug Top Surface 17 4 

Dup=4 

<MDA <MDA Monolith Top 

Top Plug Top Surface 18 4 <MDA <MDA Monolith Top 

Top Plug Top Surface 19 5 <MDA <MDA Monolith Top 

Main Floor Water Column 20 6 

Dup=6 

<MDA <MDA Main Level-Controlled Area 

Main Floor Water Column 21 3 

Dup=3 

<MDA <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 5 <MDA <MDA Main Level-Controlled Area 

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

Instrument Thimble #4 26 6 <MDA <MDA Main Level-Controlled Area 

Fuel Pool Purif. Floor, area 27 18 18,754 <MDA Main Level-Controlled Area 

Fuel Pool Purif. Floor, area 27A 5 785 <MDA Main Level-Controlled Area. 

Taken to define elevated area 

associated with 27 and 28. 

Fuel Pool Purif Floor, area 27B 4 1,099 <MDA Main Level-Controlled Area. 

Taken to define elevated area 

associated with 27 and 28. 

Fuel Pool Purif. Floor 

(CM005) 

28 15 76,470 

Dup=79,059 

<MDA 

Dup=<MDA 

Main Level-Controlled Area 



3

3 

Table 1 (Continued) 

Sampling Location 

Sample 

Number 

Dose Rate 

(µR/hour) 

Total  

Contamination 

(dpm/100 cm
2
) 

Removable 

Contamination 

(dpm/100 cm
2
) Comments 

Routine Sampling (continued) 

Side of Liq. Waste Ret. 

Tank #1 

30 20 1,067 <MDA Basement Level, Att. A – 

Fig.s 4 and 6 

Side of Liq. Waste Ret. 

Tank #2 

31 17 1,844 <MDA Basement Level, Att. A – 

Fig.s 4, 5, and 6 

F.W. Heater Room (Wall) 40A 15
 

5,571 

Dup=5,846 

<MDA 

Dup=<MDA 

Basement Level, Att. A – 

Fig. 9 

F.W. Heater Room (Wall) 40B 15 1,138 <MDA Basement Level, Att. A – 

Fig. 9 

Vapor Sphere Room 42 4 <MDA <MDA Basement Level 

Vapor Sphere Room 43 4 <MDA <MDA Basement Level 

Condenser Room Entry 

Wall (Block) 

50A 6 <MDA <MDA Basement Level, Att. A – 

Fig. 11 

Condenser Room Entry 

Wall (Concrete) 

50B 5 <MDA <MDA Basement Level, Att. A – 

Fig. 11 

Additional Sampling Locations 

Main Floor-Zone 1 65 5 NA <1000dpm/100cm
2
  Main Level-Public Access. 

Masslin Smear 

Main Floor-Zone 2 66 6 NA <1000dpm/100cm
2
  Main Level-Public Access. 

Masslin Smear 

Main Floor-Zone 3 67 4 NA <1000dpm/100cm
2
  Main Level-Public Access. 

Masslin Smear 

Main Floor-Zone 4 68 5 NA <1000dpm/100cm
2
  Main Level-Public Access. 

Masslin Smear 

Main Floor-Zone 5 69 5 NA <1000dpm/100cm
2
  Main Level-Public Access. 

Masslin Smear 

Main Floor-Zone 6 72 5 NA <1000dpm/100cm
2
  Main Level-Public Access. 

Masslin Smear 

Main Floor-Zone 7 73 5 NA <1000dpm/100cm
2
  Main Level-Public Access. 

Masslin Smear 

Main Floor-Zone 8 74 6 NA <1000dpm/100cm
2
  Main Level-Public Access. 

Masslin Smear 

Main Floor-Zone 9 75 5 

 

NA <1000dpm/100cm
2
  Main Level-Public Access. 

Masslin Smear 

Main Floor-Zone 10 76 5 NA <1000dpm/100cm
2
  Main Level-Public Access. 

Masslin Smear 

Main Floor-Zone 11 77 6 NA <1000dpm/100cm
2
  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 cm
2
) 

Removable 

Contamination 

(dpm/100 cm
2
) Comments 

Additional Sampling Locations (Continued) 

Main Floor-Zone 12 78 6 NA <1000dpm/100cm
2
  Main Level-Public Access. 

Masslin Smear 

Main Floor-Zone 14 79 6 NA <1000dpm/100cm
2
  Main Level-Public Access. 

Masslin Smear 

Main Floor-Zone 13 80 6 NA <1000dpm/100cm
2
  Main Level-Public Access. 

Masslin Smear 

Basement Floor-Zone 1 70 5 NA <1000dpm/100cm
2
  Basement Level Masslin 

Smear 

Basement Floor-Zone 2 71 7 NA <1000dpm/100cm
2
  Basement Level Masslin 

Smear 

Basement Floor-Zone 3 81 7 NA <1000dpm/100cm
2
  Basement Level Masslin 

Smear 

Basement Floor-Zone 4 89 7 NA <1000dpm/100cm
2
  Basement Level Masslin 

Smear 

Basement Floor-Zone 5 90 3 

 

NA <1000dpm/100cm
2
  Basement Level Masslin 

Smear 

Basement Floor-Zone 6 91 5 NA <1000dpm/100cm
2
  Basement Level Masslin 

Smear 

Basement Floor-Zone 7 92 5 NA <1000dpm/100cm
2
  Basement Level Masslin 

Smear 

Basement Floor-Zone 8 93 5 NA <1000dpm/100cm
2
  Basement Level Masslin 

Smear 

Basement Floor-Zone 9 94 5 NA <1000dpm/100cm
2
  Basement Level Masslin 

Smear 

Basement Floor-Zone 10 95 5 NA <1000dpm/100cm
2
  Basement Level Masslin 

Smear 

Basement Floor-Zone 11 96 6 NA <1000dpm/100cm
2
  Basement Level Masslin 

Smear 

Basement Floor-Zone 12 97 7 NA <1000dpm/100cm
2
  Basement Level Masslin 

Smear 

Basement Floor-Zone 13 98 6 NA <1000dpm/100cm
2
  Basement Level Masslin 

Smear 

Basement Floor-Zone 14 99 4 NA <1000dpm/100cm
2 

Dup<1000dpm/100cm2 

Basement Level Masslin 

Smear 

Basement Floor-Zone 15 100 4 NA <1000dpm/100cm
2
  Basement Level Masslin 

Smear 

Basement Floor-Zone 16 101 5 NA <1000dpm/100cm
2 

Dup<1000dpm/100cm2  

Basement Level Masslin 

Smear 

Basement Floor-Zone 17 102 6 NA <1000dpm/100cm
2
  Basement Level Masslin 

Smear 

Basement Floor-Zone 18 103 6 

 

NA <1000dpm/100cm
2
  Basement Level Masslin 

Smear 

dpm/100 cm2  =  disintegrations per minute per 100 centimeters squared 

Dup  =  Duplicate 

MDA  =  Minimum Detectable Activity 

µR/hour  =  micro-Roentgen per hour 
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PHYSICAL CONDITION 

 

Attachment 3 provides a copy of the facility inspection checklist used during the annual 

survey. Findings and observations are provided below. 

 

Site Surveillance Features: Asphalt of the access road and parking area is in fair and usable 

condition (Attachment 1, Figures 19, 21, and 22). The motor of the entrance gate was not 

operational at the time of the survey, but was manually operated by the attending guard 

(Attachment 1, Figures 19 and 20). The security guard controlled access into the gated 

facility and kept log of visitors. The security fence (Attachment 1, Figure 24) and Dome 

monolith plaques were in fair condition. Repair or replacement of the gate motor is 

recommended, but not critical in maintaining site security. 

 

Dome-Entombed Concrete Monolith and Monolith Penetrations: Inspection of the 

Concrete Monolith area revealed superficial cracks throughout the surface of the structure 

(Attachment 1, Figure 1).  Superficial cracks are also present along the base of the “top 

plug” of the concrete monolith top (Attachment 1, Figure 2). All dose rate measurements 

taken around the structure were not significantly different from background measurements 

taken. No immediate action is necessary.  

 

Dome-External Piping Systems: Inspection of accessible external piping systems revealed 

no significant indications of deterioration. Some areas of flaking paint were noted. No 

immediate action is necessary.  

 

Dome-Basement Level: Corrosion is evident on all metal surfaces within approximately 6 

in. of the floor, including contaminated surfaces. However, the concrete floor cover 

(installed in late 2004) covers all floor areas where surface contamination was present, 

which is preventing contact with previously accessible contaminated and corroding surfaces. 

Only surface fissures/cracks were noted in the concrete floor covering (Attachment 1, Figure 

8). Control measures (fixed with paint and thin concrete layer in some places), which were 

previously implemented, were inspected and do not require maintenance at this time. 

Ongoing and routine assessment of accessible surfaces in the basement is recommended to 

evaluate the continued effectiveness of the new flooring and control measures (e.g., paint) 

emplaced on previous contamination areas. Access to areas with historical removable 

contamination is being effectively controlled. No immediate 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 the sump is filling with 

silt/mud (Attachment 1, Figure 25). Sampling and removal of silt/mud should be planned 

within the next two to three years. 

 

Rainwater infiltration into the Basement Level is occurring due to two sources: 

 The rubber gasket around the exterior base of the Dome is deteriorated (Attachment 

1, Figures 28 and 30). The infiltration into the Basement Level due to the 

deteriorated gasket is most evident by staining on the interior Basement Level walls 

(Attachment 1, Figures 26 and 27) near and within the Vapor Sphere Room, which 

is beneath the northern entrance. 

 The metal frame of the Basement Level loading door is corroded and allowing 

rainfall to infiltrate. The paved and concrete entrance pathway outside the loading 

door diverts rainwater toward the door, which infiltrates the basement through the 

deteriorated metal frame under the door (Attachment 1, Figure 31). 
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It is recommended that the exterior rubber gasket surrounding the Dome structure be 

replaced. Also, it is recommended that the concrete berm be expanded into a concrete ramp 

covering the corroded frame at the Basement Level loading entrance door after a civil survey 

has determined that the height of the ramp will effectively divert rainfall away from the 

door. 

 

Dome-Main Level: The Main Level (Controlled Area) is that portion of the Main Level that 

is not accessible to the public (Attachment 1, Figure 3). 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 (Attachment 1, Figure 18), which is effective in reducing elevated dose rate 

levels in this area. Ongoing and routine assessment of the floor tile and lead bricks in this 

area is recommended. There is also no discernable evidence of work and/or damage 

affecting the control measures (floor tiles) on the Main Level, Museum Area (Attachment 1, 

Figures 3, 12, and 14 through 17). No immediate action is necessary on the Main Level. 

 

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

being effectively maintained. The structure appears sound and in good condition. No 

immediate action is necessary. 

 

Dome-Exterior: Inspection of the Dome structure (Attachment 1, Figure 21) did not reveal 

any significant structural discrepancies, although the paint on the Dome shell has faded and 

is flaking in spots. Also, refer to the Basement Level flooding issues mentioned above. The 

metallic pass-through portal at the northern entrance also shows signs of significant 

corrosion (Attachment 1, Figure 29) and flaking paint. It is recommended that corrosion 

control coating and new paint be applied to the north entrance pass-through portal to prevent 

any structural or mechanical damage to the entrance door mechanism. 

 

There is also a small water storage tank adjacent to an ancillary support building on the east 

side of the Dome (Attachment 1, Figure 32) that is malfunctioning. The float switch, which 

cuts off the flow of water into the tank, appears to be in need of repair/replacement and 

allowing the tank to overflow. Water is ponding on the ground surrounding the tank and may 

eventually flood the ancillary support building. It is recommended that the mechanical 

operation of the tank be evaluated and repair/replacement of malfunctioning parts/systems 

performed, as necessary. 

 

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 has reopened. No immediate action is 

necessary. 

 

General Site Upkeep: The buildings and grounds appear well maintained (Attachment 1, 

Figures 22 and 24). 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 
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facility to the beach appears to be effectively controlling erosion (Attachment 1, Figure 23). 

No immediate action is necessary. 

 

DIRECT RADIATION MONITORING 

 

Table 1 presents direct radiation monitoring results for this survey. Attachment 2 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 

Location 

Dose Rate at 30 cm from Source 

(µR/hour) Expected Exposure Rate
a 

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 0.002 2 NA 

Main Level 

(Controlled Area) 

3 6.7 18 416 0.007 2 NA 

Main Level 

(Public Access) 

4 5.4 6 2,080 

(employee) 

0.012 2 NA 

832 (visitor) 0.003 NA 0.1 

Basement Level 3 7.1 20 416 0.008
 

2 NA 

rem  =  roentgen equivalent in man
 

a
Based 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) = 0.002 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. Attachment 4 provides a copy of instrument calibration sheets. Duplicate field 

measurements were also made at a rate of 5% of the routine measurements and are 

summarized in Table 3. All quality assurance (QA)/quality control (QC) checks performed 

within acceptable limits. 
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Table 3 

Location 

Result (µR/hour) 

RPD (%) Comments Initial Duplicate 

1 5 4 22 Acceptable 

8 6 5 18 Acceptable 

14 4 5 22 Acceptable 

17 4 4 0 Very good 

20 6 6 0 Very good 

21 3 3 0 Very good 

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

 

CONTAMINATION LEVEL MONITORING 

 

Table 1 presents contamination level monitoring results for this survey. Attachment 2 

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. Nine survey locations exhibited total surface contamination levels above the MDA 

ranging from 706 to 1,256 dpm/100 cm
2
. These values are well below the survey action level 

for total surface beta/gamma contamination (5,000 dpm/100 cm
2
). It is recommended that 

the Concrete Monolith Top be designated as a Controlled Area due to the presence of 

slightly elevated fixed surface beta/gamma contamination levels. Marking/posting of this 

area is not required; however, administrative procedures should be in place to ensure that no 

intrusive (disturbing the Concrete Monolith surface) work is performed on this level without 

review and approval by the RCM. Job-specific Radiological Work Permits (RWPs) may be 

required for any future intrusive work on the Concrete Monolith Top. 

 

Main Level (Controlled Area) 

 

There are no radioactive Contamination Areas associated with the controlled area (inside the 

railing and Plexiglas) of the Main Level. Smear samples were collected from the floor 

surface of the Main Level (controlled area) to assess transferable or removable surface 

beta/gamma contamination. None of the smear samples exhibited removable contamination 

above MDA. However, two planned survey locations, 27 and 28, had total surface 

beta/gamma contamination levels above the 5,000 dpm/100 cm
2
 action level (18,754 and 

76,470 dpm/100 cm
2
, respectively). Two additional survey locations, 27A and 27B (785 and 

1,099 dpm/100 cm
2
, respectively), were added to the sampling locations in 2001 and 

assessed to determine the extent of the surface contamination (refer to survey sketch in 

Attachment 2). 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 
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(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 (outside the railing and Plexiglas) of the Main Level. Masslin samples 

(survey locations 65-69 and 72-80) were collected from the floor surface of the Main Level 

(public access area) to assess transferable or removable surface beta/gamma contamination.  

Masslin smear samples exhibited no removable contamination above MDA or 1,000 

dpm/100 cm
2
. 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 (Attachment 1, Figure 3). Despite the fact that fixed contamination has been shielded 

with floor tiles, it is recommended that this area remain a Controlled Area. Marking/posting 

of this area is not required; however, administrative procedures should be in place to ensure 

that no intrusive (disturbing the floor surface) work is performed on this level without 

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

intrusive work in this area. 

 

Basement Level 

 

Since the Basement Level floor has been covered with approximately 4-in of concrete, all 

floor sampling locations on this level were evaluated for transferable/removable surface 

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

(survey locations 70, 71, 81, and 89-103) were collected from the floor surface of the 

Basement Level to assess transferable or removable surface beta/gamma contamination.  

Masslin smear samples exhibited no removable contamination above MDA or 1,000 

dpm/100 cm
2
. In addition to the masslin samples performed on the floor throughout the 

level, total and removable contamination was assessed on other surfaces (other than floor) 

that have been covered with paint and/or concrete due to historical removable contamination 

(survey locations 30, 31,40A, 40B, 50A, and 50B). Attachment 1, Figures 4 through 7, 9 and 

11 depict these six Basement Level survey locations. None of the smear samples from these 

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

locations, 40A (Attachment 1, Figure 9), had total surface beta/gamma contamination levels 

above the 5,000 dpm/100 cm
2
 action level (5,571 dpm/100 cm

2
). Three additional survey 

locations, 30, 31 and 40B, exhibited a total surface contamination level above MDA, but 

well below the 5,000 dpm/100 cm
2
 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 (Attachment 1, Figure 10) 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. 
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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 

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 

(examples found in Attachment 1, Figures 4 through 7 and 9), it is recommended that the 

proposed non-public access areas in the Basement Level remain designated as a 

controlled area and be marked/posted in accordance with Section 6.7 of SOP PBR-11.1.4 

(modify posting to avoid alarming visitors). The non-public access areas are those 

portions of the Liquid Waste Pump Room/F.W. Heater Room and Retention Tank Room 

that will be partitioned off as “no public access”. Those portions of these rooms that will 

allow public access will be controlled as stated in the previous bullet. Administrative 

procedures should be in place to ensure that no intrusive (disturbing the floor or wall 

surfaces) work is performed on this level without review and approval by the RCM. Job-

specific RWPs may be required for any future intrusive work in this area. 

 

Contamination Survey QA/QC 

 

Instrument calibration records and daily response check records are maintained at the 

BONUS facility. Attachment 4 provides a copy of instrument calibration records. Duplicate 

field measurements were also made at a rate of 5% and are summarized in Table 4. 

 

Table 4 

Location 

Result (dpm/100 cm
2
) RPD 

(%) Comments Initial Duplicate 

6 (Removable) <MDA <MDA NA Good 

9 (Total Surface) 1,256 863 37% Measurement very near MDA, 

background fluctuation expected 

28 (Total Surface & 

Removable) 

76,470 

<MDA 

79,059 

<MDA 

3% 

NA 

Good 

Good 

40A (Total Surface 

& Removable) 

5,571 

<MDA 

5,846 

<MDA 

5% 

NA 

Good 

Good 

99 (Removable) <MDA <MDA NA Good 

101 (Removable) <MDA <MDA NA Good 

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

 

Contamination survey QA/QC checks are acceptable. 

 

LABORATORY DATA 

 

None. 
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SUMMARY OF RECOMMENDATIONS 

 

Based on previous surveys and the 2009 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 motor of the entrance gate was not operational at the time of the survey 

(same as last year), but was manually operated by the attending guard. Repair or 

replacement of the gate motor is recommended, but not critical in maintaining 

site security. 

 Storm water drains appear to be functioning properly in the Basement Level, but 

the sump is filling with silt/mud (Attachment 1, Figure 25). Sampling and 

removal of silt/mud should be planned within the next two to three years. 

 The rubber gasket around exterior base of the Dome is deteriorated (Attachment 

1, Figures 28 and 30). It is recommended that the exterior rubber gasket 

surrounding the Dome structure be replaced. 

 The metal frame of the Basement Level loading door is corroded and allowing 

rainfall, which is diverted toward a concrete berm at the door entrance, to 

infiltrate (Attachment 1, Figure 31). It is recommended that the concrete berm be 

expanded into a concrete ramp covering the corroded frame at the Basement 

Level loading entrance door after a civil survey has determined that the height of 

the ramp will effectively divert rainfall away from the door. 

 The metallic pass-through portal at the northern entrance shows signs of 

significant corrosion (Attachment 1, Figure 29) and flaking paint. It is 

recommended that corrosion control coating and new paint be applied to the 

north entrance pass-through portal to prevent any structural or mechanical 

damage to the entrance door mechanism. 

 There is a small water storage tank adjacent to an ancillary support building on 

the east side of the Dome (Attachment 1, Figure 32) that is malfunctioning. It is 

recommended that the mechanical operation of the tank be evaluated and 

repair/replacement of malfunctioning parts/systems performed, as necessary. 

 Concrete Monolith: It is recommended that the Concrete Monolith Top remain 

designated as a controlled area due to the presence of elevated fixed surface beta/gamma 

contamination levels. Marking/posting of this area is not required; however, 

administrative procedures should be in place to ensure that no intrusive (disturbing the 

Concrete Monolith surface) work is performed on this level without review and approval 

by the RCM. Job-specific RWPs may be required for any future intrusive work on the 

Concrete Monolith Top. 

 Main Level (non-public access area): It is recommended that the Main Level (controlled 

area) remain designated as a controlled area due to the presence of elevated fixed surface 

beta/gamma contamination and exposure rates and be marked/posted in accordance with 

Section 6.7 of SOP PBR-11.1.4 (modify posting to avoid alarming visitors – current 

posting is acceptable). Administrative procedures should be in place to ensure that no 

intrusive (disturbing the floor surface) work is performed on this level without review 

and approval by the RCM. Job-specific RWPs may be required for any future intrusive 

work in this area. 
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 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 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). 



 

 

 

Attachment 1 

Photos 



 
Figure 1. Entombment Top (North Side) – Surface Cracks (Typical) 

 

 

 
Figure 2. Entombment Top (Top Plug) 



 

 
Figure 3. Main Level View from Entombment Top 

 

 
 

Figure 4. Basement Level – Retention Tanks 1 and 2 

Museum Area 

Controlled Area 



 
Figure 5. Basement Level – Retention Tanks 2 and 3 

 

 
 

Figure 6. Basement Level – Survey Location 30 on Retention Tank 1 

 



 
Figure 7. Basement Level – Survey Location 31 on Retention Tank 2 

 

 

  
Figure 8a and 8b. Basement Level – Surface Cracks in Concrete Cover (Typical) 

 



 

 
Figure 9. Basement Level – Survey Locations 40A and 40B 

 

 

 
Figure 10. Basement Level – Tank Formerly Labeled as Radioactive Material/Waste 

Storage Tank 



 

 
Figures 11a and 11b. Basement Level – Survey Locations 50A and 50B 

 

 
Figure 12. View from Crane Catwalk – South Side/Entrance, Main Level 



 
Figure 13. Interior View of Dome “Shell” and Crane Catwalk 

 

 
Figure 14. View from Crane Catwalk – East Side, Main Level 



 
Figure 15. View from Crane Catwalk – North Side/Entrance, Main Level 

 

 
Figure 16. View from Crane Catwalk – North/Northwest Side, Main Level 



 
Figure 17. View from Catwalk – West/Northwest Side, Main Level (Survey Technician on 

Entombment Top Below) 

 

  
Figures 18a and 18b. Main Level – Tile, Concrete, and Lead Bricks Covering “Hot Spot” 

on North Side (Adjacent to Sample Locations 27 and 28) 



 
Figure 19. Site Security – Main Gate (Motor is Not Operational) 

 

 
Figure 20. Site Security – Gate Security Building and Main Gate (Motor is Not 

Operational) 



 
Figure 21. Dome Exterior 

 

 
Figure 22. Support Facilities (Theatre Building on Left) 



 
Figure 23. General Site – View from Back Deck of Theatre Building (Vegetation on Slope) 

 

 
Figure 24. General Site – Grounds Maintained Along Southern Fence Line 



 
Figure 25. Basement Level – Lowest Point in Basement Shows No Recent Signs of Flooding 

(Dry, Cracked Silt/Mud is Visible) 

 

  
Figure 26a and 26b. Basement Level – Staining Due to Water Infiltration beneath Northern 

Entrance 



  
Figure 27. Basement Level – Additional View of Staining Due to Water Infiltration beneath 

the Northern Entrance 

 

  
Figure 28. Gasket Seal at Northern Entrance Exterior Deteriorated 



 
Figure 29. North Entrance – Pass-Through Chamber (Significant Corrosion) 

 

  
Figure 30a and 30b. Gasket Seal around Domed Metal Structure and Dome Base is 

Damaged and Diverts Rainwater into the Basement Level 



 
 

  
Figure 31a, 31b, and 31c. Basement Level – East Side Basement Loading Access. 31a (Top) 

Shows the Pave Access Pad Drains Rainwater Toward the Loading Door. 31b and 31c (Left 

and Right) Show a Concrete Berm Across the Loading Door to Prevent Rainwater from 

being Diverted into the Basement Level. However, Corrosion of the Metal Frame in Front 

of the Berm Allows Rainwater to Leak into the Basement. 

Drainage 

Direction 

Concrete 

Berm 

Corrosion/ 

Leak 



  
Figure 32a and 32b. Water Storage Tank with Malfunctioning Float Switch (32b) – 

Resulting in Overflow and Pooling Water on Ground (32a) 
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TECHNOLOGICAL MUSE UM DR. MO DESTO IRIARTE BEAUCHAMP (former BONUS REAC TOR FAC ILITY)

Rinc6n, Puerto Rico

Project: BONUS - MMG

CONTAMINATION SURVEY FORM

DatefTime t /l... i' /t D~ "82 DTask Number ---'===-__
Specific Area of Survey: Entombed BUilding-North Side

Purpose of Survey: Year 2010 Comprehensive Survey

MDA"' ( 2.71fTbkg + 3.3sqrt(BkgfTbkg+BkgfTs»)/Ex CF

A-(Sampfe-Bkg)1E x CF

Inst. type Serial # Cal. due date Probe type Serial # Cal. due date Efficiency CI. Time Bkgd MDA"
TbkglTs Reading dpmf100cm~
(minutes) '",ml-

Ludlum 2221 14999 1 3/,, / 1( 44-9 154535 7,/( , / (1 / 7 % :; I z, 'f0 70(,

I I I I % I

SURVEY DATA

No Description/Locat ion

1 North Side

2 North Side

3 North Side

4 North Side

24 North Side

26 North Side

• I' J )/

Survey Technieian.Y 4Jn v 7 F177
Reviewed By: ...--

Page _f_ of~

Survey Map Atta ched 0 Yes 0 No

Gross Counts in CPM Contamination in ccnvrco cm2

Il1 Pr Il1 Il1
Removable Tolal Removable Total

( 38 I .0. PI j)nt
S--V- lfCJ ( .cN1 j)4
,~'"'~ 1.-/ 5 ) .0. /1-1 D4
d~ 4(, ( "'''1 1)11

37 '> "''''lI\LJ

3 2.- / ?MD4-
~

-

"MDA is total in dpmf100 cm~

q+ 3,-;f¥
, 17

, 0 (, dfXo (.~z

Rev 2 (2J07)



TIo:CII~OLOGICAL J\1USEUM DR. MOIU:STO IRIART F. RF.Al JCIIA:\I P (former BON US RF.ACT OR FACILITY)
Rincon, Puer to Rico

RADIO LOGICAL SURVEY REPORT (MAP)

SITE:
Entombed Reactor Building

Task: COIDQrchcnsivc Survcv

Time: 082.0

I RWP,

Date: Yr to Mo~D)'

Map key: ., = Sample Location 0 = Air Sampler Location _ = Core Sample

Dose Rate Abbreviations: CTIWBIGA. where CT = Contract, WB = Whole Bod)', GA = General Area

Building: Entombed Rea..1or Building l ocation: North Side

Sketch: Entomb men t System ~ North View

I =Sample Locati ons

1 !
--' ~-----',j

1

_ _. i----

_______.1 -1..__. ..._1. _
! i
1

I j I j

- ..... ......- J .... - .u., __.-I-L - --, , i, ,
i I i

II ' 2 I 2 I ! •.....__.. .._- ,-- - - •..j..•••••_ .

i ! ii, , ,
i , i,

\

I !
------+!-----.---!---.--.-~..-._. --1 ---~h n ) :

F~~~~~'':::::="' ! ! I i Ap"",.i"""@;

"',' i I I sea.. tHY .Ii
- • I I !----0-1--+-- --e--i- -r---- I

. i ii
'24 j j !
.
1 ! i !

II F""" E"'31""" II JTj4""'-__--'-_ --'-_ '----'_ --'- '----' __.::.l:'--__ -----'

~_T

(

Instruments (Model and Serial Numbers): _.L'-'-'- _

Survey Technician(s):

Page .l::... of '2- Rev 2 (2107)



TECHNOLOGICAL MUSEUM DR. M ODESTO IRIARTE BEA UCHA M P (former BONUS REACTOR FACILITY)

Rinc6n, Puerto Rico CONTAMINATION SURVEY FORM

Project: BQNUS · MMG DatefTime r/<1/to 08'10 Task Number

Specific A rea of Survey Entombed Building-NQruthWest Side MDA=((2 .71fTbkg + 3_3sqrt(BkgfTbkg+BkgfTs»)1Ex CF

Purpose of Survey: Year 2010 Comprehensive SUlVey A=(Sample-Bkg)/E x CF

lnst. type Serial # Cal. due dale Probe type Serial # Cal. due date Efficiency Ct. Time Bkgd MDA'
TbkgfTs

R=~9
dpml1 00cm 2

(minutes)

Ludlum 2221 149991 31fl / 11 44-' 154535 -,.I(fl (( /7 % 5 , 2 '/0 706, , , f % ,
SURVEY DATA Survey Map Attached rYYes 0 No

Gross Counts in CPM Contaminatio n in dpml 100 cm2

uescnonoen.ocencn
Pl I'r I'r I'r

No. Removable Total Removable r ctat

5 Top Plug Face 0(2 I LAt D/I
6 Top Plug Face ) 513 7 00
7 Top Plug Face 0 53 '--"iD;f
8 Top Plug Face y,e.e-C S5 l O G
9 Top Plug Face - IA. 72 I , l-SG
10 Top Plug Face

( (,,0 7 8.5
11 Top Plug Face c,15 1, 0 9 9
12 Top Plug Face 5 '6 /0(,
13 Top Plug Face S9 IIfS
14 Top Plug Face .51 7tfS
15 Top Plug Face 4 '1 ""Nt j),q
16 Top Plug Face 02- \ 865
17 Top Plug - Top Surface \ ~O ""/0j)t'l
18 Top Plug - Top Surface .50 / ~fVI.u-9

19 Top Plug - Top Surface 50 ""frl vA
qvvv> Dvc" I: oJ-o , /( \ ,,2- ) 8 " '3
Survey Tec hnician:X 1I-+-'V 71· rr
Reviewed By: <7

"MDA is lolal in dpml1 00 cm2

Page L « 2 Rev 2 (2107)



..... ...... ......... j
I,
I

)

..-.•.... --- ; " - -

Approx,male
Stale 6' - 0"

Date: Yr /0 Mo ? Dy 27

•

Location : Entombmen t System Top (Plan View)

I

I RWP,

, I

10

t .. ;-- -
11

Time: O!(, Y0

11

t

11

RADIO LOGICAL SURVEY REPORT (MAl' )

--.- ~. 13 .-- 12

,. ~
~I '

' t,

Entombed Reactor Building

.----,-.-.-".. 6

-t '

17

IEIF

L...
·:
·:
:
·.._ .

tostrumcnts (Model and Serial Numbers): -LIL-"-'-- _

Building: Entombed Reactor Building

Survey Technicia nts ]:

T ECH NOLOGI CAL M USE UM OR. MOD EST O IRI ARn: REA UC IIA.Il.IP (former BONUS REACTOR FAC ILITY)
Rinco n, Puerto Rico

Sketch:

Task: COI1JPre.bensive Survey

SITE:

Page L of -.:1: Rev 2 (lJ07 )
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TECHNOLOGICAL MUSE UM DR. MO DESTO IRIARTE BEAUCHAMP (forme r BONUS REACTOR FACILITY)

Rinc6n, Puerto Rico CONTAMINATIO N SURVEY FORM

Project : BONUS · MMG DatefTime 11<..'/;0 ~ 101.5- Task Number

Specific Area of Survey: Entombed Building-South Side MDA=({2.71fTbkg + 3.3sqrt(BkgfTbkg+BkgfTs))/E x CF

Purpose of Survey : Year 201QComprehensive Survey A=(Sample--BkgjlE x CF

Inst. type Serial # Cal. due date Probe type Serial # Cal. due date Efficiency CI.T ime Bkgd MDA'
Tbkgrrs Reading dpml100cm2

(minutes) ' 'Om)'

Ludlum 2221 149991 '3/ 11 / 1/ 44-, 154535 3/14 (/ / 7 % 5 / Z '/ 0 7oc:,
f f f f % f

SURVEY DATA Survey Map Atta ched lIl"Yes 0 No

Gross Counts in CPM Contamination in dpm/100 cm2

Descrtonowt ocancn
fly fly fly fly

No. Removable Total Removable Total

22 South Side
$'~ ~-n e..1/"

3<6 ? "" A )\ 4Ua..+o...

- 'r. - -
Survey Technician: X 1..J-h V'7 I 17>
Reviewed By: ~- -

-MDA is total in dpml 100 cm2

Page1- of1::.... Rev 2 (2107)



TECHNOLOGICAL MUS~;UM DR. ,MODESTO IRIARn: H~;A UCIIAMI' (former HONUS REACTOR FACILITY)
Rinc6n, Puerto Rico

RADl OL.OG ICAL SURVEY REPO RT (MAP)

SITE:
Entombed Reaetor Building

Task: Comprehensive Survey

Time: /01..5

I RWP,

Date: Yr I D Mo '1 Oy '2 9

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

Dose Rate Abbrevia tions: CTf\\' Il/GA, where CT = Contract , WB = Whole Body, GA = General Area

Building: Entombed Reactor Building . Location: 'SQooWili"-'S.id"'- _

Sketch:

~:nl ombment System - SOllth View

I " Sample Lccetons

1-' I I I Ir-~,I

ijl;;t..;:;....;:;..j...t...ti ;:;;:;jtt~I'.~;-~-o-~,-=~+I -_--4I-. ! I
i- .. , I I I I

---r-. -+-----ii---+--~
! . i
Ii 'i : 1____1 . +-- 1 i I

. + Ii. II j i

1 i
I +-··-+---~·~"I .,1

-~r-! J I '
I -',1-- !'--.T1!-1, ; i 1-- ' I
u 1,_,•.••. , . I

L J'_ _ --' , 3 7 - '" -.-.J l I i

, 11' _0"

•

£ /1

e.- ak!b
Instruments (Model and Serial Numbers): _-''''-~ _

Survey Techniciants):

Pagc~ of~ Rev 2 (2107)



TECHNOLOG ICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAM P (former BONUS REACT OR FACILITY)

Rincon, Puerto Ric o CONTAMIN ATION SURVEY FORM

Project: BONUS - MMG OateITtme 'ihtiro- /0 2 0 Task Number - -
Specific Area of Survey: Entombed Building -SouthWest Si<te MDA=«(2.71fTbkg + 3.3sqrt(BkgfTbkg+BkgfTs))/E x CF

Purpose of Survey: Year 2010 Comprehensive Survey A=(SampIe-Bkg )1E x CF

Inst. type Serial # Cal. due date Probe type Serial # Cal. due date Efficiency Ct. Time Bkgd MDA·
TbkgfTs R(=~9 dpml100cm2

(minul~~l

Ludlum 2221 149991 3ft//11 44-, 154535 "/11/'1 rt % 5 1 'Z 40 7 0(,

I I I I % I

SURVEY DAT A Su rvey Mao Attached mlyes 0 No

Gross Counts in CPM Contamin ation in dnm/100 cm2

IlY IlY IlY IlY
No. Descncnowtccanon Removable Total Removable Total

23 SouthWest Side
.>-LlL J;'~ e.ar 36 ) L/I1 D.4Da.-h>..

Survey Toch,;,;", )< jtI. h ·v 'I r f77
Reviewed By: ~

"MDA is lotal in dpm/1 00 cm2

Page _l_ of~ Rev2 (2107)



n :CU r\OLOGICAL MUS~:UM DR MODESTO IRIARTE BE.AUCHAlIt1P (termer BONus REAC roR FACILITY)
Rincon , Puerto Rico

RADIOLOGICAL SURVEY REPORT (MAP)

SITE:
EntombedReactor Building Time: Date: Yr 10 Mo '1 Dy 2.?

Task: Comprehensive Survey RWI' :

Map key: 0 '" Sample Location 0 '" Air Sampler Location _ '" CoreSample

Dose Rate Abbreviations: Cf/WBJGA, where CT '" Contract, \VB '" Whole Rody, GA '" General Area

Building: Entombed Reactor Building

Sketch:

Location: SouthWest Side

En tombment System - Southwest View

I '"S~e Loca1ions

I
_1

I
~-

I
Floor EJ.ollon

~" I

1

, ,
5 ' •

I I
I 1:( ) :
, .. 1'9'0. ...1<' 'I'i S<a1o.1S· I;T .

j

Instruments (Model and Serial Numbers): _ -.,<1L-'-'- _

SurveyTeehnician(s):

Page --k. of~ Rev 2 (2107)



TECHNOLOGICAL MUS EUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACI LITY)

Rinc6n, Puerto Rico CONTAMINATION SURVEY FORM

Project: BONUS - MMG DatefTime '/1.'/;0 - (0 2 .5 Task Number -
Specific Area of Survey: Entombed Bu"lding-NQruthWest Side MDA=«2.71fTbkg -01- 3.3sqrt(BkgfTbkg+BkgfTs»)/E x CF

Purpose of Survey: Year 2010 Comprehensive Survey A~(Sample-Bkg)/E x CF

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

/~bkg~=l R=~g dpml100cm 2

mmutes

Ludlum 2221 149991 '3/11/11 44-9 154535 31/1 / r. 17 % .s 1 2- Cia 70£.
1 1 1 1 % 1

SURVEY DATA survev MaD Attached rtVes 0 ND

Gross Counts in CPM Cont amination in doml100 cm 2

Ilr Ilr Ilr Ilr
No. Descriotion/Location Removable Tota l Removable Total

25 NorthWest Side
~..u... ~(N'""' 'i5 ~ 0<1bAo..d-c..

,
Survey Technician: )r {q " V ~j I I
Reviewed By: ~

~

"MOA is total in dpm/100 cm2

Page _1_ of 2.. Rev 2 (2/07)



T F.CIINOI.OG ICAL M USElJM DR. MODESTO IRIARTl HEAlJC IIAMP (for mer nONUS REACTOR l' ACl Ll TY)
Rincon, Puerto Rico

RADIOLOGICAL SURVEY REPORT (MAP)

SITE:
Entombed Reactor Building

Task: CQJTlp.r~h~Jlsjve Swvey

Time: 10 2.5

I RWP,

Date: Yr /0 Mo c; Dy

Map key 0 = Sample Location 0 = Air Sampler Location _ '" Core Sample

Dose Rate Abbreviations: CT/\\lBfGA. where Cf = Contract.. w n = Whole Body. GA = General Area

Building: Entombed Reactor Building

Sketch:

(

Location: NorthWest Side

F.ntombment System - NQrthwelit View

I = Samplll Locat ions

; '-j'

I ;
i

! 1i ;,
i,

19' . 11'"

>

Instruments (Model and Seria l Numbers ): _~'-"--'J'---__

Survey Tcchn ieian(s):

Page 1:-of1::. Rev 2 (2101)



TECHNOLOG ICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACIL..ITY)

Rincon , Puerto Rico CONTAMI NATION SURVEY FORM

Project: BONUS - MMG

'/'1110
DalefTime 0 9 1./S Task Number _-====--_

Specific Area of Survey : Enlombed Building- Main Floor

Purpose of Survey: Year 2010 Comprehensive Survey

MDA=((2.7 1fTbkg + 3.3sQrt(BkgfTbkg+BkglTs))/E x CF

A-(Sample-Bkg)1E xCF

mst. Type Serial # Cal. due date Probe type Serial # Cal. due dale Efficiency CI. Time Bkgd MDA'
TbkgfTs RI~a~~g dpml100cm2

/minul~~l rcom

Ludlum 2221 149991 3/1/ 1 // 44-9 154535 '31,,/( 1 /7 % 5 12 '-10 70~

1 1 1 1 % 1

SURVEY DATA s urvev Mao Attached l!!l'Yes 0 No

Gross Counts in CPM Contamination in oonvtco cm 2

'" '" '" ~y

No. Descriotion /Location Removable TOlal Removable Total

20 Main Floor
> 55 I .: '!1 fJA

21 Main Floor )LIl- .57 G/l/(1J1.
27 Main Floor StY! es«: 5i8 / 9. 75'/
28 Main Floor "~1 I '15? 7 0 '170
27A Main Floor

c:.O 1 795
278 Main Floor GR <-- I 09?
28 Dup Main Floor 2055 / 17 9 059

-

--
t

Survey Tech nician :A H 1 v 'I
Reviewed By:

Page _'_ of2

'MDA is total in dpm/100 cm2

Rev 2 (2107)



TECHNOLOGICAL MUSEUM DR. MOD ESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACI LITY)

Rincon, Puerto Rico CONTAMINATION SURVEY FORM

Project: BONUS -MMG DatefTime rbDbo - 0 21S Task Number

Specific Area of Survey: Entombed Building-Main Floor MDA =({2.71fTbkg -i- 3.3sqrt(BkgfTbkg+B kgfTs))/E x.£

Purpose of Survey: Year 2010 Comprehensive Survey A='{Sample-Bkg)/E~

Insl. Type Serial # Cal. due dale Probe type Serial # Cal. due date Effic iency CI. Time Bkgd MDA"
TbkgfTs Rt~9(minutes)

Ludlum 2221 149991 17./,, / / / 44-9 154535 ,1"/ ,, /7 % 10 I I 45 -No -/!'o
I I I I % I

SURVEY DATA Survey Map Attached riv es 0 No

Gross Counts in CPM Contamination in dpml1 00 cm2

nescncucnnccencn
Pr IlY Pr IlY

No. Removable Total Removable Total

65 Main Floor-Maslim (Zone 1) 'If, / LM,)4 f
66 Main Floor-Maslim (Zone 2) '-12- I L41 r)~

67 Main Floor-Maslim (Zone 3) '-18 c-""iJ/l
68 Main Floor-Maslim (Zone 4) 51 "NlD/l
69 Main Floor-Maslim (Zone 5) '-/1 ?-/VtJY7

72 Main Floor-Maslim ( Zone 6) 5'1 "'A-fDn'
73 Main Floor-Maslim (Zone 7) s'l "-/1/ID4
74 Main Floor-Mastim (Zone 8) 1..f7 '-/l-t iYT \
75 Main Floor-Maslim Zone 9) SCf L/l-tD,'j
76 Main Floor-Maslim (Zone 10) 3 I?> \ "'-/11 D."'1
77 Main FJoor-Mas lim (Zone 11) 5if c: />1 ,JrJ
78 Main Floor-Maslim (Zone 12) (f

"''''' IYf79 Main Floor-Maslim (Zone 14) 4 0 \ L /"'I p4
80 Main Floor-Maslim (Zone 13) 'i 5 ( "/VIM I
Survey Tech~iean : ci-:-;
Reviewed By:

/ /

"MDA < 200 dpml1 00cm 2 (cannot be quantified due to large are survey).

PageL of ..2 Rev 2 (Y07)



T ECHNOI .OGI CA L MUSElIM DR. MOD ESTO IRI ARH; BEAllCllAMP (former BONUS Rt:ACTOR FACILITY)
Rincon, Puerto Rico

RADIOLOGIC AL SURVEY REPORT (MAP)

SITE:
c,/ Zq!Io-CC( /0 'I z i

Entombed Reactor Building Time: Q!3o«c-1?115 Date: Yr ...!.E.. Mo~DY 3 0

Task: Comprehensive Survey RWP:

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

Dose Rate Abbreviat ions: CTIWBfGA, where cr = Contract, WB = Whole Body, GA = General Area

Building: Entombed Reactor Building

Sketch:

No. J.l Rfhr

Zone l = 65
Zone 2= 66
Zone 3= 67
Zone 4= 68
Zone 5= 69
Zone 6=- 72
Zone 7= 73
Zone 8= 74
Zone 9'" 75
Zone 10= 76
Zone 11= 77
Zone 12= 78
Zone 13= 80
Zone 14= 79
Zone _ =
Zone _ =

2.
21
27
28

27A
27B

Instruments (Model and Serial Numbers): _~a:--,-,-_

Survey Technician(s): _ ""-_= -='-"'- _

Page 3 0f2

Location: Main Floor

Rev 2 (2107)



TECHNOLOGICAL M USEUM DR. MODESTO IRIARTE BEA UCHAMP (former BONUS REACTOR FACILITY)

Rinc6n, Puerto Rico CONTAMINATION SURVEY FORM ,1\

'1/Z $ /~c - ;'3 '5 Task Number
'y,'

Project: BONUS · MMG OatefTime "'<
SpecfioArea of Survey: Entombed Building-Basement FIOQr MDA=((2.7 1fTbkg + 3.3sqrt{BkgfTbkg+BkgfTs))/ E x CF c-

Purpose of Survey: Year 2010 Comprehensive Survey A=(Sa~ple-Bkg)1E x CF

Inst. Type Serial # Cal. due date Probe type Serial # Cal. due date Efficiency Cl. Time Bkgd MDA"
TbkgfTs Reading dpml100anz

(minutes) rcprm"
Ludlum 222 1 149991 3/U / 1/ 44· ' 154535 3/u /" / 7 % 5 / 2.. 3C; (-, 7/

/ / / / % /

SURVEY DATA Survey Map Attached riVes 0 No

Gross Counts in CPM Contamination in dpml 100 cm2

Description/location
~y IlY ~y IlY

No. Removable Tota l Removab le Total

30 Basement Floor-Side of Tank#1 7 7 / I 007
31 Basement Floor-Side of Tank#2 '63 I,B<l 4

40A Basement Floor-Wall(4"from floor) 5-<-<- f 7 B 5571
408 Basement Floor-Wall (4M from floor) ~'" e>A' 0 5 \ I / 38
42 Basement Floor .d.J..- /.j2- .::: /VI f) It
43 Basement Floor I '1 l.f I -c /VI DIl

50A Basement Floor-Wall (block)
~7 ( c. /VI iYl

508 Basement Floor-Wall(concrete)
) LfO <::1l1lY1

40ADup Basement Floor-Wall (4" from floor) 185 ( 58 %

----......- I----'
.s->---------.~ - . -

I ' 1/ I Ji!
Survey Technician: ' I -V !) I 1 / I
Reviewed By:

Page~ of...!1....

Xb. b 7 ;O C;71
S:3 '--I"'"

Rev 2 (2107)



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

Rinc6n, Puerto Rico CONTAMINATION SURVEY FORM

Project: BONUS - MMG DatefTirne <fh J;o - 103..5 Task Number -
Specific Area of Survey: Entombed Building-Basem ent Floor MDA=((2.71fTbkg + 3.3sqrt(BkgfTbkg+BkgfTs))/E ill
Purpose of Survey: Year 2010 Comprehensive Survey A=(Sample-Bkg)/E ;.g

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

(~bk9~~1 R(:~~9minutes

Ludlum 2221 149991 2 / /1//1 44-9 154535 310111 17 % /0, I 'IS ~I'iO-/tD, J J J % J

SURVEY DATA survev Mao Attached atYes 0 No

Gross Counts in CPM Contamin ation in domJ100cm2

" Jly Jly Jly a a
Na. Oescnoncrvtocanon Removable Tota! Removable Total Removable Total

70 Maslim - Zone 1 3( G-""D4 /
,

71 Maslim - Zone 2 'il ""'1M
81 Maslim - Zone 3 38 ? "" i)4
89 Maslim - Zone 4 3b .:".,<n \
90 Maslim Zone 5 '-{ 9 ""'#I
91 MasHm - Zone 6 47 "-"tVA
92 Maslim Zone 7 '1 '8 t;'t 04
93 Maslim Zone 8 4R £/l1{J.1
94 MasHm Zone 9 Lf'3 G-/lI} f¥I.
95 Maslim -Zone 10 LI'i . '>--09
96 Maslim - Zone 11 50 'Y'1 v/1
97 Maslim Zone 12 55 ?-""04
98 Maslim Zone 13

/ / 1../0 ~MA4 (

Survey Technician: rr171/7/'/ /
Reviewed By: ~ .-,....;

'MDA < 200 dpmJ100 cm2 (cannot be quantified due to large area survey).

Page~ of ..!:l Rev 2 (2107)



TECHNOLOGICA L MUSEUM DR. M ODESTO IRI ART E BEAUCHAMP (former BONUS REACTOR f ACI LITY)

Rinc6n , Puerto Rico CONTAMINATION SURVEY FORM

Project: BONUS - MMG Oatemme 1(3"0- I f3'0 Task Number

Specific Area of Survey: Entombed Buildina-Basement Floor MDA=((2.71fTbkg + 3.3sqrt(Bkgrrbkg+BkgfTs»)1E x CF

Purpose of Survey: Year 2010 Comprehensive Survey A=(Sample-Bkg)/E x CF

Inst. Type Serial # Cal. due date Probe type Serial # Cal. due date Efficiency Ct. Time Bkgd MDA
Tbkgrrs Reading
(minutes) 'oom'-

Ludlum 2221 149991 3/11 II/ 44-" 154535 '3 1/1 I" 17% 10 f I 45 ~/"lo-160

f f f f % f

SURVEY DATA Survey Map Attached IifYes 0 No

Gross Counts in CPM Contamina tion in dpml100 cm2

Description/Location " " " " INo Removable Total Removable Total

99 Maslim - Zone 14 30 c.....""1M
100 Maslim Zone 15 40 '- /11 i)ft
101 Maslim Zone 16 '-il ~D4
102 Msslim - Zone 17 4C> 2--MiJfl
103 Maslim Zone 18 '16 <- ft1 04

101 f>...p i/l<J /,<~- ~/£ D~fl /;J<. '16 c-/'" i)fl.

flqC>-p M ,>/;", - bO",-!'/ ~/:t...J,. L{'Z.- <-/YI CY"l

/Y

Survey Technician: 1-4-7 V?/ /7..,
Reviewed By: .

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

P,ge -:Lof...'L Rev 2 (2107)



T ECH i"iOLOGICAL MUSEUM OR. MO ()ESTO IR IARTE BEAUCHAM P [fermer soxus REACTOR FACI LIT Y)
Rincon, Puerto Rico

SITE:

RADlO L.OG ICAL. SURVEY REPORT (M AP)
q/~' - 13} S fb q

Enlom~ Reactor Building Time: "1130 - (035 Dale: Yr )0 Mo~ Dy

2
,, 0

Task: Comprehensive Survey RWP:

Building : Entombed Reactor Bu ilding Location: Basement Floor

I = Sample locations

1·---

No.

Sketch:

Zone 1= 71
Zone 2= 80
Zone 3= 81
Zone 4 = 89
Zone 5 = 90
Zone 6 = 91
Zone 7 = 92
Zone 8 = 93
Zone 9 = 94
Zonci O= 95
Zone l l = 96
Zoncl 2 = 97
Zonel3 = 98
Zone14 = 99
Zoncl5 = 100
Zoncl 6 = 101
ZoneI7 = 102
7.oncl8 = 103

30
31

40A
40A Dup

40"
42
43
'OA

'0"

- .-'

.. sc".su....y
Abo ... 100 em' limit

Instruments (Model and Serial Numbers): _--,--L/V.L;4~L _

Survey Tcchniciarus): k ' v-JJb

Page .':L of 'I Rev 2 (2/07 )



\

TECHNOLOGICAL M USEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACIL.lTY)

Rinc6n, Puerto Rico CONTAMINATION SURVEY FORM

Project: BONUS · MMG DateJTime

Specific Area of Survey: ;S,"m",,,,,~,,,-- _

Purpose of Survey: Year 2010 Comprehensive Survey

MDA=((2.71fTbkg + 3.3sqrt(BkgfTbkg+BkgfTs))/E

.r:
A~~

inst . Iype Serial # Cal. due dale Probe Iype Serial # Cal. due date Efficiency 01 Ct. Time Bkgd MDA
.

.- ~k9fTS Reading
inul~;\

Ludlum 2221 149991 3 / ,, ( ( , 44-9 154535 3!"I ,( 17 %/0 " I I 5" (51
I I I I %1 I

SURVEY DATA a urvev Man Attached 0 Yes QfNo

Gross Counts in CPM Contamination in drvn/100 an2

Descnonowtccanon
fly fly fly

No. Removable Total Removable

SO <;~ e Af' 1.-) 0 ( "' MDA
3 { I 4 / ( '<M l\A

'-1 64 (' '1 4 \ '<-/1.1 1:>4

"104 D>i D~" : }, SS \ "---'1 D4
'-/0 f, 5,.,., ".-,.r 4(, "-/11 '011
42- I Li S ( LMf)f)

42 'i ~ \ k fr11:>4

S Oil 'is / ( ./VI D4
~oB. '1 1 " k/Vl D;j

fly
Tolal

\

I
\
)

I

Survey Technic ian:
Reviewed By:

'MDA is removable in dpml100 an2

Page _i_of~ Rev 2 (2107)



TECHNOL.OGICAL.M USEUM DR. MODESTO IRI ARTE BEAUCH AMP (former BONUS REACTOR FACI LITY)

Rincon, Puerto Rico CONTAMINATION SURVEY FORM

Project: BON US · MMG DateITrne '1/2/;0- 110 0 Task Number

Specilic Area of Survey: $meal} MDA=«(2.71l1bkg + 3.3sqrt(Bkg/Tblolg+BkglTs»)IE

Purpose of Survey: Year 2010 Comprehensive Survey A=(Sample-Bk.g)IE

lnst. type Selia l . Cal. due dale Probe type Selial. Cal. due dale Efficiency Ct. Tme Bkgd MDA'
Tbkgrr. Read ing
(minutes)

Ludlum 2221 149991 3/" / " 44-. 154535 3 /" /11 / 7 " 10, I 56 IS Lf
I I I I " I

SURVEY DATA Su rv.... Map Attached 0 Yes IfNo

Gross Counts in CPM Contamination in eewtoo crn2

DescrintionJI..ocalion
~ ~ ~ ~

N, . Removable Total Removable Total

2-711 '>/>7 e.o..r '73 / "" -"'11) 4 /

27£ I 5 1 ""-/11 M
2(, <:::: 2. ?/Yl J)q

20 S8 t..-"'1 [)q \
2/ 57 ""-/>1 j)'"

2.3 4 9 &/t1 M

8 53 ""-,,", D4
/ 0 / 3 3 / <!.-/ '1 u/T
1'1 4 3 f L /",i),1

2 2.- Sf "" />/ iYl

2- 6 / L .Ao1 Dr? -.
f \ '-/(, \ ""-/11 j)!7

L-/ \ 38 L--~M

3 4'8 ""hi 0;9 /
5 / '-19 C- /11 iJ/T
c; I 55 "'-/1.1IYl

c; [)...p D~» t: «: .& r. + 3 1 -tt-I- ...., <-/YlD4
Survey Technic:ia~h.. v" tJ YJ';
Reviewed By: _ .

).4OA is removablein dpml100 an2

Page 2:.. of '3 Rc-v 2 (2107)



TF.CHNOLOGICAL M USEUM DR. MODESTO IRIARTE BEAUCH AMP (former BONUS REACTOR FACILITY)

Rinc6n , Puerto Rico CONTAMINATION SURVEY FORM

Project BONUS -MMG DatefTime 9/z9ho - 13 /5 Task Number

Specific Area ofSurve y: Smea!1ii MOA:«2.71fTbkg + 3 3sqrt(BkglTbkg+Bl<.gfTslYE

Purpose of Survey: Year 2010 Comprehensive Survey A'"'(SampIe-BkgYE

Inst. type Seria l # Cal. due date p-- Seria l # Cal.due date Efficiency Ct. Tme Bkgd MQA'

Tbl<,I" Read ing
(minutes)

Ludlum 2221 149991 '1 / ,, / " 44-' 154535 3/" / " 17 % 10 1 1 S {, 15 '1
I I I I % I

SURVEY DATA Survey Map Attached 0 Yes Iil"'"No

Gross Counts in CPM Contamination in dpml1QQcmZ

Descrinlionllocation
IlT IlT IlT IlT

No Removable Total Remo vable Total

"7 5",.., 'Ar :' '1 I "-/>1 iY1 I

II 1 '18 / '-/ Io'V/1
q 49 '£'/VliY!

/ "Z. 5/ c:. /VI i)-? \
13 4 '2- d.,.vr[Y1.

I 5 40 \ c:../>1 DA

,(, ::5(, L/YICW

n 53 c /l.1 IlI1 /
/'6 I Z; c. / "-r>1 M,q C. ( / C--,..-o j)/{I

1. <./ 5° £1"1£J/I \
25 '?,(, '-/"f {).4 \

2.1 lI5 \ L....-. j) J4
}

"ZS '1'7 \ .!./'1i:J"'1 (
z8il4 D~,,/:' ~ S7 I t-".,... M )

,

Survey Tectmiciall: , \..\.-~ ( III
Reviewed By: •

·MOA is removable in dpml100 art

Rev 2 (:MI7 )



 

Micro-R Meter Dose Rate Measurements Taken By PREPA 

20 – 21 December 2010 

 

Collected By:  Jimmy Reyes, Anthony Vega, and Alan Lucca 

 

Reviewed By:  Chad Webb, MMG



CONTAMINATION SURVEY FORM

Project: Museum Survey DatefTime It'-~-201 D Task Number

Specific Area of Survey: Main Floor MDA=((2.71fTbkg + 3.3sqrt(BkgfTbkg+BkgfTs))/E x CF

Purpose of Survey: Year 2010 Quarterly 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 Reading
(minutes)

Ludlum 2221 149991 44-9 154535 % 10/2

Ludlum 19 148190 / / % /

SURVEY DATA Surve Ma Attached 0 Yes 0 No

Gross Counts in CPM Contamination in d m/100 ern"

No.
BKG

65

66

67

68

69

27
27A
Z7B

Descri tion/Location
Main Floor-Hallway in front Machine
Sho near 480 VAC Sandie Metal
Main Floor- Corner hallway Exhibition
and Fuel Stora e Room
Main Floor- Entrance inside Spare
Parts Stora e Room
Main Floor-At Cafeteria near sink

Main Floor-Inside Lab Room near
exit close to Cafeteria
Main Floor-Hallway in front Control
Room near 480 VAC Sandie Metal

Survey Technician:
Reviewed B : In . A ustin Garcia

ZID
Note:

13

27.E ZO

2(P (p

29
5

24
.- -5

30 '- 20 ]f>~SeV\ EI'J"t
~I

~ \1......



Z.l- DZ-~ ,,"1(;)1 o = 8: l.O AI-'\.

I:: 5" ~,5, 5) 4,~:.

2~ 5

3::. l.f
~ =5
5:. 5

~=S

7:fe>

B:,(PJ 5, 5, fo,5,5 -::

q=5
(o':(p

11;.(-

\2 ': ~

13;:5
It( -: ~J5, c..(,~/5,5 '":.

15,:-5

(~::"<tl, :4 '5, t.I,t1 /S, 5 :
18::~

I 'l.: S
1.IJ:" (p,cP1 5 , G:,/ '51 5 .=-

2.1 - 3 ~ 3 4) ~ 3 ~- I '.1 ,

az . ~,

23:. 4



Zone IlR/hr
1 5
2 G,
3 e.J
4 S
5 5
6 5
7 5
8 Go
9 .s
10 .5
11 c-
12 ~
13 (p
14 fLJ

Survey Technician
Review by



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

Rincon, Puerto Rico CONTAMINATION SURVEY FORM

,
Project: Museum Survey Datefrime a:J-l*' .'«>1 0 Task Number

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

Purpose of Survey: Year 2010 Quarterly 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 Reading
(minutes)

Ludlum 2221 149991 44-9 154535 % 5/1

Ludlum 19 148190 / / % /

I,
1

SURVEY DATA Surve Map Attached 0 Yes 0 No

Gross Counts in CPM Contam ination in d m/100 em"

No.
BKG

38

53

71

72

50.At

Descri tion/l.ocation
Basement Floor- Hallway in front
Switch ear
Basement Floor-Inside Liquid Waste
Pum Room
Basement Floor-Inside Resin
re eneration Room
Basement Floor-Hallway near stairs
S here Room
Basement Floor-Hallway near stairs
S here Room

u u
Removable Total

u
Removabl

e

Survey Technician:
Reviewed By: Ing. Agustin Garcia

17



1. Liqll1d Maste Btorase
2. Liqu.1d Wsate Process.iD8
3. Sb1eld Cool.1D6 ilater Syete-
IJ. lDBtnBlelIt" Service Air Supply
.5. BuUdill@ VentilAtion IxbauBt Flln
6. .Auxl11&r]' CooliD8 Water .1'IBps
7. Rad.1o}Jt.!c Qu Bo1du.p Syetem
8. Pqu1~ DecozttamlmUon Roo::..
9. 4J.Ov Sv1~r

10. DJ..Udins VeJrt.11atloa In~ I'an

i;: ~=~~tera ·At
n. AC &. r:c VaJ.ve )btor load Ceuters
H. Ar./OC Sv1 tcbpar
1.5. Battery Rack • KJ Set
16. Make-up vater Purifiers
17. Condenaet.e ReBin Regeneration system
18. Reactor J'eed\/l!l.ter Pumps
19. Tu..rbine illbe '011 Filter
3). Fee4Water Beater/Main Steaa CObq;art.aeot
2l. Co.od.enser
22. Steam Jet Air ljectol"8
23; Condens.ate Pumps
24. Gland. Rmauste.r/Bnetor Rocm
25. Solid Radioacti Ye 1lIIUte Storage
26. CoDdeasau Filters &. IX Col1Dm8
27. Reactor lIate-r J'Uu,re &. IX CoIUJ1DlS
28. Startup Be,,:ter
29. Reactor Water Pur1.1'.4.cat1on PI.1mpS &. CooJ.ers
:30. Reactor eire. Water PImp Roc:..
"51. P'loor &. Equi~nt DnUD. 9uIlp6
)2. Waste ftl,per Baler

Zone j..tR/hr
1 5
2 '1
3 '(

4 I

Lar
5 .3

'6 S
7 5
8 5
9 5
10 5
11 (p

12 7
13 G:,
14 -4
15 .q
16 5
17 <0
18 CD

Conta1:mnent building basement (el. 16', v ) :P

71

Survey Technician
Review by



 

Attachment 3 

Physical Condition - Inspection Checklist 



Inspection Checklist
BONUS Decommissioned Facility, Rincon, Puerto Rico

Date of This Inspection/Revision:

Last Inspection:

Inspectors:

Next Inspection (Planned);

8 December 2009

and ,4, t:ty <-5

Summer 201 1

No. Item Issue Action

Specific site surveillance
Inspect. v"

1 features
See attached table.

Inspect for possible indications of
Dome-entombed Structural defects or degradation can structural problems. such as

"2 concrete monolith and result in loss of containment of radioactive cracking, staining, and spalling.
monolith penetrations materials. S.,.....,e. <:'../" .00 () fI .sv,.-{,,-" ~

Systems were flushed during Inspect for possib le indicat ions of

Dome-
decommissioning. Incidental deterioration, such as peeling and

3 contamination remains, which may be blisteringpaint, staining, and flaking.
external piping systems released if systems corrode or otherwise XC''''')'!.. ?Y. k. ,~.. of f·.~ -t-

fail.
Some areas contai n radiological Note condition of access control ,/
contamination in excess of DOE barricades. d

4 Dome-Basement level standards ; the general public is not 6 .....t. c.. PI.....f s.k/'s !""(...!-.. ~
allowed access to contaminated areas. f!.4~S J ~ . 1.7$ ...~~l

Water accumulating in Basement l evel Inspect for gasket and storm water v

5 Dome-Basement level may mobilize and redistribute surface drains. 'If
flooding

Cvr~ .....~~ $f.-.- ,}., f ,VI ~I"'. ......
contamination . -c, L _ p f!.«~ 1:., .1..1- ""_ J

Note condition of access control ts
Some areas contain radiological barricades, ceramic floor tile , and
contamination in excess of DOE lead blocks; note general ..-

6 Dome-Main level standards ; the general public is not housekeeping .
allowed access to contaminated areas. c.'l. d,

Some areas contain radiological
Note condit ion of access control to

contamination in excess of DOE
mezzazine; note general

7 Dome-Mezzanine level standards; the general public is not housekeeping. U
5>+vs Q...<,c-<JS-:/~c' .allowed access to contaminated areas.

~ "o -

Dome-
Visually inspect. / $" .... .(. ~'/. i o)-it

Building should appear well maintained f~'''+ - "" /J1 ()r~ tl ls" So ·"' ''' c,
~

B
exterior C.""d . C /J h~.J:. e, I,..

New or changing feat ures or activities
Note changes within 0.25 mile
(400 m) of site. v

9 Surrounding land adjacent to the site may affect site
{ ;Jh .j.~ . v' ~<" ('Po. rksecurity. ~"'/'I .a. 1

Observe and evaluate changes in

10 General site upkeep Bui lding should appear well maintained.
site conditions. ",...---

G.• .,J ~

11 Site security
Security guard should be stationed at site Ensure security guard is present. .;"'"
at all times.



Ensure that hill slopes and beach adjacent
Evaluate erosional features on
adjacent slopes and beach . V

12 Erosion to site are not actively eroding in a way
c." J. 'i, :" "that could adversely affect the Facility. e. ••J



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

Feature Comm ent

Access road and parking area Asphalt

Entrance gate Motor-operated I\JcrI- o.tlu-c.bh ,>1 - II o " " /chJ<- '
Access through secu rity gate Note security of site; sign-in required on log sheet v
Security fence Chain-link, topped with three strands of barbed wire .>
Dome-monolith plaques Visually inspect ./



 

Attachment 4 

Calibration Sheets 
 



Serial NO. _

. UDLUM MEASUREMENTS, INC.
'JST OFFICE BOX 810 PH. 325-235-5494

501 OAK STREET FAX NO. 325-235-4672

SWEETWATER. TEXAS 79556. U.S.A.

ORDER NO. 20162613/355573

Serial No . /4/6" /70 =19

CERTIFICATE OF CALIBRATlON

PUERTO RICO ELECTRIC PWR AUTHORITY

Designer and Manufacture r
of

Scientific and Industrial
Instrumen ts

Ludlum Measurements. Inc.

CUSTOMER
_-"-=-'-'-.o-....::....=....::..=.:~.:c...=.."'--'-"-'-'-~=~ _

Mfg.

Mfg.

Cal. Date 9-0ct-10 Cal Du e Date 9-0ct-ll Cal./nterval 1 Year Meterface 202.016

Check mark 0'applies to applicable lnstr. and/or detector lAW mfg. spec. T. 74 OF RH 35 % All 708.8 mm Hg

o Ne w Instrument Instrument Received 0 Within Toler. +-10 % 0 10-20% 0 Out of Tol. r::J-Re<fuiring Repair 0 Other-See comments

G2f Mechanical ck. Ga" Meter Zeroed 0 Background Subtract 0 Input Sens. Linearity

G2f F/S Resp . ck Ga" Reset ck . 0 Window Operation Ga" Geotropism
G2f Audio ck. 0 Alarm Sett ing ck, Ga" Batt. ck. (Min . Voll) 2.2 VDC

o Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. p.eoiibrated in accordance w ith LMI SOP 14.9 re v 02/07/97.
t: )-)' '""=' ? Threshold mV

Instrument Volt Set~ V Input Sens. 2:> mV Det. Oper. V at mV Dial Ratio --C.= _

1000500o HV Readout (2 points) Ref./lnst. ><><><--__ / V Ref./lnsl. -'-'C'-'<-__ / V

COMMENTS:
Cs-137 '" 1 }lCi check source SN 2 c;C) 8" reads '"
front of can with description facin g out.

2 70 y t?!J/" when placed flat a gainst dimple on

('0/1 ~-OO ;<o.""'J~J

..:
Gamma Calibration: GM detectors positioned perpendicular tosourceexcept for M44·9inwhichthe front ofprobe faces source.

RANGE/MULTIPLIER
5000

eOOO

INSTRUMENT
METER READING*

rOae)

50. 25 Range(s)Calibrated Electronically

• I '/\
IV V-\

,

INSTRUMENT REC'D
"AS FOUND READING"

100 uR/hr

REFERENCE
CAL. POINT

4000 uR/hr
1000 uR/hr

400 uR/hr = 7/ ZOCJC(?""'"
100 uR/hr

200 uR/hr = 36Q 6 () (,(2;-r.

'7/20 cpm

C.F. within ~ 20%

500
5000

250

500

250

25

50
50
25

'Uncerta inty within ~ 10%

REFERENCE

CAl. POINT

INSTRUMENT
RECEIVED

INSTRUMENT

METER READING"

REFERENCE

CAl. POINT

INSTRUMENT INSTRUMENT

RECEIVED METER READING'

Dig ital
Readout

Log
Scale

LudlumMeasurements. Inc. cernnes thattheabove inslrument hasbeenconbroreo by standards traceable to the NationOi lnstilule 01StandardsandTechnology, or to thecalibrationfadlities of
otherIntematianalSlandards Organization members. orhovebeen derived Iramacceptedvaluesof natural phy~cal constantsorhovebeenderivedby theroto type01colibralion lechniques.
The ca~braljon system conforms to therequirements of ANSI/NCSLZ54Q- 1-1 994and ANSt N323·1978 Stote Or TexasCalibration license No. lO·1963

Reference Instruments and/or Sources: 0 73410 0 J 131 781 0059 0280 0 60646 070897

Cs-137 Gamma SIN 01162 0 G112 0 M565 0 5105 0 T1008 0 T879 0 E552 0 E551 0 720 0 734 0 1616 0 Neutron Am-241 BeSIN T-304

68260348

o Other

r;r Mullimeter S/N'--__--""""""""""""""'-- _125489

Reviewed By: ~"-""...... ~---'..c;..o.~::::>o.~<--------------

I 0 Alpha SIN 0 Beta SIN _
1

r;r m 500 SIN ---'-"""--'-"U_____ 0 Oscilloscope S/N'-- _

0(Qlq£~
}..\o":"-....

This cernncote sholl notbe reproduced exc pt in fUII"wilhout Ihewrillen approvalof LudlumMeosuremenis. Inc.
- FORM C2 00/ 1112010 PClg8 af;f=

AC mst, 0 Passed Dielectr ic (Hi·Pot) and Continuity Test
Only 0 Foiled: .



Serial No, _ _ 1-"-"-'''-'-''--''-' _

LUDLUM M EAS UREM ENTS, INC.
POST OFFICE BOX 810 PH. 325-235-5494

501 OAK STREET FAX NO. 325-23S-4672
SW EETWATER. TEXAS 79556 . U.S A

ORDER NO. 20149583/347599

1i.{'1'1'1 !
/yj51(hS-::C§ =---

2221

44-9

GERTfFIGA TE OF GAL/BRA TfON

PUERTO RICO ELECTR IC POWER AUTHORITY

Ludlum Measuremen ts, Inc.

Ludlum Measu rements , Inc.

Designer all(! Manufacturer

'"Soent lic and Indusmal

""""""'.
CUSTOMER._-'-'= = = === = "-'= ==== '-'- _

IAfo,.. Serial No.

Mf9·

v
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:;0 HV Readout (2 points)

Cal. Dale 11·Mar·10 Cal Due Date "'''''''''-'- Cal. Interval 202· 159

Check mark [i1ippl ies to applicable inslr . and/or detector lAW mfg. RH, "2,9C % Alt _ _ ~6~90"",.8c mm Hg

o New Instrument Instrument Received @"Within TOIer. +-10% 0 1().20% 0 Out of Tol . 0 Requiring Repair 0 Other-See comm ents

wr Mechanical ck. ~ Meter Zeroed 0 Background Subtract G6' Input se ne. Linearity
[;1'" F/S Resp. ck Ii2' Reset cl<. . Gl Window Operation G6 Geotropism
[;1" Audio ca. 0 Alarm Setting ex. wr Batt. ck. (Min, Volt) 5.0 VDC

!j/.(Calibrated in accordance with LMI SOP 14,8 rev 12/05/89. 0 Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.
Threshold mV

Det. Oper. 900 V at __'0_ _ mV Dial Ratio 100 10Instrument Volt Set __=~_ V Input Sens. _ --,,,--_ mV

Cs -1 37 : ,200 8 r eads - 32 ,825cpm I min
wi th the sou r c e p laced aga i nst p r o t e c t ive sc r e e n of 44- 9

COMMENTS:
Sr90Y90 : sn 3432-09 reads a s f ollows :
( 6 l , 100dpm c t .15,459c pm -Bg4 0cpm - 25%,
d e t e ctor .
$ r 90Y90 :sn 4016 act-S 3 , 963 d pm, b a c kg round: 40cpm, s ou r c e c ou n t= 10760c pm Ef f m 20 %
Co60 : s n 066 6 a c t - 10 , 313dpm, b a c kg r ou nd-4 0cpm, s o urce count- 13 60c pm, Eff- 13%
Ni 63 :sn 40 17 a c t - 2 6 3 , 32 4dpm,backg r ound-4 0cpm, s ource coun t = 390c pm,E f f - 0 .1 4\
Cs - 137( g amma} : s n 075 4 a ct- 1 8 0, 2S4 dpm, backg ~ound-4 0cpm, source coun~ = 40 9cpm, Ef f- 0 . 22%
Cs - 137f be t al : IS8-112 act = 6 ,4 S 1dp~, background-4 0cpm , source coun t- 1 42 5cpm Ef f - 22%
All Eff i c i e ncies a r e in 4p i. a nd 1 / 4 inch from surface using inhou s e 1 60-2 F':J\..nw<Ltt.a-. ? fc-t o - n:

Gamma Cal'brahon: GMoetectors pOSItioned perpendicular10 $OUfl:e except for M .... · 9 inwhich me fronl of probe faces source
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