
Memorandum  

Date: 21 September 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: 2011 Annual Survey 

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

Museum (former BONUS Facility) during the dates of 4 – 5 August 2011 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. 

 

PURPOSE 

 

Date: 4 – 5 August 2011 

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.  Table 1 provides a list of specific survey locations. 
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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 4 <MDA <MDA Monolith Top 

Pipe Chase Face 2 4 <MDA <MDA Monolith Top 

Pipe Chase Face 3 4 <MDA <MDA Monolith Top 

Pipe Chase Face 4 4 <MDA <MDA Monolith Top 

Top Plug Face #1 5 4 

Dup=4 

<MDA 

Dup=<MDA 

<MDA Monolith Top 

Top Plug Face #1 6 4 <MDA <MDA Monolith Top 

Top Plug Face #1 7 4 <MDA <MDA Monolith Top 

Top Plug Face #2 8 5 <MDA <MDA Monolith Top 

Top Plug Face #2 9 6 1,584 <MDA Monolith Top 

Top Plug Face #2 10 6 1,084 <MDA Monolith Top 

Top Plug Face #3 11 6 <MDA <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 4 <MDA <MDA Monolith Top 

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

Top Plug Face #4 16 4 <MDA <MDA 

Dup=<MDA 

Monolith Top 

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

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

Top Plug Top Surface 19 4 <MDA <MDA Monolith Top 

Main Floor Water Column 20 9 <MDA <MDA Main Level-Controlled Area 

Main Floor Water Column 21 10 1,417 <MDA Main Level-Controlled Area 

Instrument Thimble #1 22 9 <MDA <MDA Main Level-Controlled Area 

Instrument Thimble #2 23 7 <MDA 

Dup=<MDA 

<MDA Main Level-Controlled Area 

Instrument Thimble #3 24 5 <MDA <MDA Main Level-Controlled Area 

Pipe Chase Ext Hatch 25 6 <MDA <MDA Main Level-Controlled Area 

Instrument Thimble #4 26 5 <MDA <MDA Main Level-Controlled Area 

Fuel Pool Purif. Floor, area 27 32 18,759 <MDA Main Level-Controlled Area 

Fuel Pool Purif. Floor, area 27A 10 1,617 <MDA Main Level-Controlled Area. 

Taken to define elevated area 

associated with 27 and 28. 

Fuel Pool Purif Floor, area 27B 10 1,099 <MDA Main Level-Controlled Area. 

Taken to define elevated area 

associated with 27 and 28. 

Fuel Pool Purif. Floor 

(CM005) 

28 30 

Dup=30 

88,503 

Dup=83,583 

<MDA 

Dup=<MDA 

Main Level-Controlled Area 
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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 

Routine Sampling (continued) 

Side of Liq. Waste Ret. 

Tank #1 

30 18 1,292 <MDA Basement Level, Att. A – 

Fig.s 4 and 6 

Side of Liq. Waste Ret. 

Tank #2 

31 16 1,501 <MDA Basement Level, Att. A – 

Fig.s 4, 5, and 6 

F.W. Heater Room (Wall) 40A 30 

Dup=30
 

6,295 

Dup=5,628 

<MDA 

Dup=<MDA 

Basement Level, Att. A – 

Fig. 9 

F.W. Heater Room (Wall) 40B 22 <MDA <MDA Basement Level, Att. A – 

Fig. 9 

Vapor Sphere Room 42 4 <MDA <MDA Basement Level 

Vapor Sphere Room 43 5 <MDA <MDA Basement Level 

Condenser Room Entry 

Wall (Block) 

50A 10 <MDA <MDA Basement Level, Att. A – 

Fig. 11 

Condenser Room Entry 

Wall (Concrete) 

50B 10 <MDA <MDA Basement Level, Att. A – 

Fig. 11 

Additional Sampling Locations 

Main Floor-Zone 1 65 3 NA <1000dpm/100cm
2
  Main Level-Public Access. 

Masslin Smear 

Main Floor-Zone 2 66 5 NA <1000dpm/100cm
2
  Main Level-Public Access. 

Masslin Smear 

Main Floor-Zone 3 67 5 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 5 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 5 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 4 NA <1000dpm/100cm
2
  Main Level-Public Access. 

Masslin Smear 

Main Floor-Zone 14 79 5 

Dup=5 

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

Masslin Smear 

Main Floor-Zone 13 80 5 NA <1000dpm/100cm
2
  Main Level-Public Access. 

Masslin Smear 

Basement Floor-Zone 1 70 4 NA <1000dpm/100cm
2
  Basement Level Masslin 

Smear 

Basement Floor-Zone 2 71 5 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 5 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 6 NA <1000dpm/100cm
2
  Basement Level Masslin 

Smear 

Basement Floor-Zone 10 95 4 NA <1000dpm/100cm
2
  Basement Level Masslin 

Smear 

Basement Floor-Zone 11 96 4 NA <1000dpm/100cm
2
  Basement Level Masslin 

Smear 

Basement Floor-Zone 12 97 4 NA <1000dpm/100cm
2
  Basement Level Masslin 

Smear 

Basement Floor-Zone 13 98 5 NA <1000dpm/100cm
2
  Basement Level Masslin 

Smear 

Basement Floor-Zone 14 99 5 NA <1000dpm/100cm
2 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 

Basement Level Masslin 

Smear 

Basement Floor-Zone 17 102 5 NA <1000dpm/100cm
2
  Basement Level Masslin 

Smear 

Basement Floor-Zone 18 103 5 

Dup=5 

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 through 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 Dome monolith plaques were in fair condition. At one 

location on the beach-side of the property, the fence needs to be prepared to control access. 

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

security (repeat from 2010). 

 

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, Figures 2 and 3). All dose rate 

measurements taken around the structure were not significantly different from background 

measurements taken. No immediate action is necessary.  

 

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 concrete layer in some places), which were 

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

(Attachment 1, Figures 9, 11, and 24). 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 (repeat from 2010). 

 

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

deteriorated metal frame under the door (Attachment 1, Figures 31 and 32). 

 

It is recommended that the exterior rubber gasket surrounding the Dome structure be 

replaced or repaired (repeat from 2010). 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 (repeat from 2010). 

 

Minimal evidence of termites (vertical “tracks” on interior wall) was also noted in the 

Basement Level (Attachment 1, Figure 33). Since there are little to no wood building 

materials associated with the facility, no action is required at this time. 

 

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 4). The two historical contamination 

sites remain covered with floor tiles; the tile work is in good condition and is effective in 

reducing the dose levels. One area adjacent to the north side of the Monolith is also covered 

with lead bricks (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 4, 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 (repeat from 2010). 

 

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, 

Figure 22). However, it appears that the grass is not being routinely mowed. 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 3 4.4 6 416 0.002 2 NA 

Main Level 

(Controlled Area) 

5 12.1 32 416 0.013 2 NA 

Main Level 

(Public Access) 

3 4.8 5 2,080 

(employee) 

0.010 2 NA 

832 (visitor) 0.004 NA 0.1 

Basement Level 3 7.7 30 416 0.003
 

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. 



8

8 

Table 3 

Location 

Result (µR/hour) 

RPD (%) Comments Initial Duplicate 

5 4 4 0 Very good 

28 30 30 0 Very good 

40A 30 30 0 Very good 

79 5 5 0 Very good 

103 5 5 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. Two survey locations exhibited total surface contamination levels above the MDA 

ranging from 1,084 to 1,584 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 (18,759 and 

88,503 dpm/100 cm
2
, respectively). Three additional survey locations, 21, 27A and 27B 

(1,417, 1,617 and 1,099 dpm/100 cm
2
, respectively), exhibited total surface beta/gamma 

contamination levels above MDA, but below the 5,000 dpm/100 cm
2
 action level (27A and 

27B 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 
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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 (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 4). 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 5 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 (6,295 dpm/100 cm

2
). Two additional survey 

locations, 30 and 31, 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 5 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 

5 (Total Surface) <MDA <MDA NA Good 

16 (Removable) <MDA <MDA NA Good 

23 (Total Surface) <MDA <MDA NA Good 

28 (Total Surface & 

Removable) 

88,503 

<MDA 

83,583 

<MDA 

6% 

NA 

Good 

Good 

40A (Total Surface 

& Removable) 

6,295 

<MDA 

5,628 

<MDA 

11% 

NA 

Good 

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 2011 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:  

 Fence repair is needed at one location on the beach-side of the property. 

 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 (repeat 

from 2010). 

 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 or repaired (repeat from 2010). 

 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 (repeat from 2010). 

 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 (repeat from 2010). 

 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. 

 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) 
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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. Entombment Top (Top Plug) – Surface Cracks (Typical) 

 

 

 
Figure 4. Main Level View from Entombment Top 

 

Museum Area 

Controlled Area 



 
Figure 5. Basement Level – Retention Tanks 1 and 2 

 

 

 
Figure 6. Basement Level – Retention Tanks 2 and 3 

 



   
 

Figure 7a and 7b. Basement Level – Survey Locations 30 and 31 on Retention Tanks 1 and 

2, Respectively 

 

 

  
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. Basement Level – Concrete Filled Sink to Fix Removable Contamination (Good 

Condition) 



 
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 32. Basement Level – East Side Loading Access (Interior) with Water Stain Visible 

on Floor (Inflow through Corrosion of Metal Frame – Figure 31. 

 



 
Figure 33. Basement Level – East Side Near Loading Access (Interior) with “Termite 

Tracks” Visible on Wall. 



 

Attachment 2 

Annual Survey Contamination Survey Forms and Sketches 
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MDA IStotat In dpml100 em
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TECHNOLOGICA L MUSEUM DR. MODESTO IRIART E BEAUCHAMP (former BONUS REAC TOR FACILITY)

Rinc6n, Puerto Rico CONTAMINATION SURVEY FORM

'-(-,:/-.-,-11
/Y'1Project: BQNUS ·MMG DatelTime ( COO Task Number ~

Specific Area of Survey: Entombed Building-North Side MDA=((2.71fTbkg + 3.3sqrt(BkgfTbkg+BkgfTs))JEx CF
SOO

Purpose of Survey: Year 2011 Comprehensive survev A=(~Ie-Bkg)1E x CF

Inst. type Serial # Cal. due date Probe type Serial # Cal. due date Effiaency Ct. Time Bkgd MDA"
TbkglTs RI~~9 dpml100cm 2

(minut~;)

Ludlum 2221 149991 44-9 154535 / (; % E; 'L- <;, 1 92J
I I I f " I I fC, % .5 ,Z 7'3 777

SURVEY DATA Survey MaD Atta ched e{yes 0 No

Gross Counts in CPM Contamination in dnml 100 cm2

" p, " "No DescriotionlLocation Removable Total Removable Total

1 North Side ~ 79> "-hi DII-
2 North Side ~....e idS ~ ?VII""'

3 North Side >rt'\tpr - 1'7--- L tl11\/f-

4 North Side 1l.J-<>.- 73 <- Lf1/1,V!-
- 24 North Side ( 40 ) L(>'ltV'!

26 North Side ~ *2- ) .t- ~oA

Survey Technician: 11. L.-.....e--.
Reviewed By: C. rzszx

- z ( b o C'-"7 2-

,



TECHNOLOG ICAL MUSEUM DR. MODESTO l RIART E BEAUCHAM P (for mer BONUS REACfO R FACILlTI')
Rincon, Pue rto Rico

RADIOLOG ICAL SURVEY REPORT (M AP)

SITE:
Entombed Reactor Bui lding Time: 1000 Date: Yr If Mo 8 Dy i

Task: Comprehens ive Survey

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

Dose Rate Abb reviations: CfIWB/GA, where CT = Contract. WB = Whole Body, GA '" Gene ral Area

Building: Entom bed Reactor Building

Sketch:

Location: North Side

Entombment System - North View

I = Sample Locations

I
L

1 2

u
~J i

I ' ,

::tz
.~ ... v:._._

I
I ,

I

• • I
---8-1-+--'·-. i

5.4"'1:N 1M, .Pii-/ .i

I I
I

F~ElovM;on
3Tj4"

~~ T,
Instrum ents (Model and Serial Numbers): /'t8LtO

•

Survey Tcchnicianfs]: -,4.=-'-'~L-=~c~_=- _

Page~ of L- Rev 2 (2107)



TECH NOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR f ACILITY)

Rincon, Puerto Rico CONTAMINATION SURVEY FORM

'1-'!:J--If /V4Project : BONUS -MMG DatefTime ' ''' Task Number

Specmc Area of Survey : Entombed Building -NoruthWest Side MDA=(2.71ITb kg + 3.3sqrt(BkgfTbkg+BkgfTs»)/E x CF

Purpose of Survey: Year 2011 Com prehensive Surv ey A=(SampIe-Bkg)/E x CF

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

TbkgfTs R=9
dpml10Qan2

(minutes )

Ludlum 222 1 149991 I . 1,1.- 44-' 154535 2- "- It; % S,C 6/ q 2/
, , , , % ,

SURVEY DATA Survey MaD Attached !l'Yes 0 No

Gross Counts in CPM Contamination in dom/1 00 cm2

Description/Location
IlY IlY IlY IlY

No. Removable Total Removable Total

5 Top Plug Face ( 70 "MD.#
6 Top Plug Face Slj1- 73 s: ,v{J);tf-
7 Top Plug Face

>Me.-.J (" q C-;<1 [)A
6 Top Plug Face

D~ '13 L "" CJ 11
9 Top Plug Face ) qe; I 5R4

10 Top Plug Face £;7 / ,0 "04
11 Top Plug Face ·l :> < /¥l DA
12 Top Plug Face '::;3 LI'1-tM
13 Top Plug Face 74 '--MM
14 Top Plug Face 7'7 L"' U-,.<
15 Top Plug Face \ _",10 ~NDA
16 Top Plug Face } ::l<j IL, MDt \
17 Top Plug Top Surface ( t,(;, LMi)19

16 Top Plug Top Surface \ 7(" \ L/IIL Di'l
19 Top Plug - Top Surface G5 / ,c.MI~A

SiJu.;> D~" f,. !J, 78 > «AM
Survey Technician: t L~, _
Reviewed By: r W f 6L

"MDA is total in dpml100 cm2

Page _i_of '2- Rev 2 (2107)



TECII~OLOGICAL M USEUM I)R. MODt:STO IRI ART E REAUCHAMP (former RONl iS REACTOR ('A CIUTY)
Rincon, Puerto Rico

RADIOLOGICAL SURVEY REPORT (MAP)

SITE:
Entombed Reactor Building

Task: Comprehensive Survey

Timc : I CJ 1.5
I RWP,

Date: Vr 11- Mo 8 Dy c.;

Building: Entombed Reactor Building

Sketch:

,

Location: Entomt?ment System Top (Plan View)

I ;

, 15 --)1.;

['H I ...
:

................................. j .

~ ,J~ F'11-/(0 '
;, 't:~::I" 'f ~ ~ j .gJr ; l(~.O/j; j f ······················· i

I Ir4_r . ! I

f.'. ,,- , y ~ ·.... I~ . S ~'. ;. f'ih/h : . . . . 3~ ':::'. . .

'f4 r L .~ 1
1. . j ~ .• . • I 1 : .

. "-+' "1vJ..lw r 10 /
I '(~(Ij/.or I' GM /hr

~r5~J: ,!s:;~ ;, ' r~ "" " <:::::.~: ," »
i i SCale . 8· ·0"

II
Instrume nts (Model and Serial Numbers): /9.... / q fJ/ '0
Survey Tcchniciams]:

Paee 'L or 2.0 __ Rev 2 (2107)



TECHNOLOGICAL MUSEUM DR. M ODESTO IRIART E BEA UCHAMP (former BONUS REACTO R FACILITY)

Rinc6n, Puerto Rico CONTAMINATION SURVEY FORM

'(~ ' I
P'Oje« BONUS·MMG DateITme 1"1 '3 0 Tasll. NlA'Tlber 4/0:
Specific: Area ofSurvey. Entombed Buildina-M ain Floor MDA::«2.71fTbkg + 3.3sqrt(BkglTbkg+BkgITs)VE x CF

Purpose ofSurvey: Year 2011 Compn;hensille Survey A::(5ample-8kg)IE x CF

lnsl Type Serial. Cal. due date Probe type Serial' Cal. due dale Efficiency CtTrne ""gd MDA'
Tbkgrh

~=~
dpml1 00Cm~

(minutes)

Ludlum 2221 149991 b/' 17 44-' 154535 '4 IA /'2.- I t: " <;; rL '13 777
r r r r " r

SURVEY DATA Surv eY Ma o Attached Jlyes 0 No

Gross Counts in CPM Contamination in dom/1 00 an2

IlY IlY IlY IlY
No. pescrouonn.ocaucn Removable Total Rem ovable 'rcrat

20 MainFloor S'j / ,en])';
21 Main Floor ~-<-'- 77 I L/O
27 Main Floor )/1" U' 4q3 ,B,759
28 Main Floor 'l1G[, ,,J 138,$0'3
27A Main Floor \ vJ~ -u \ (,1"7 ~ ~~

278 Main Floor
~7 1' '1' 7

28 Dup Main Floor '20'18 , B3,S83

Survey Technician: 1, t--.c.
Reviewed By; ( MU

·MDA is lotal in dpml100cm2

Rev 2 (2107)



TECHNOLOGICAL MUSEUM DR. MODESTO I RIART E BEAUCHAMP (fo r m er BONUS REACTOR FACILITY)

Rinc6n, Puerto Rico CONTAM INAT ION SURVEY FORM

<.\ J11",,//1
Task Numb er --N fAProject: BONUS-MMG DatelTime 1<1'35

Specific Area of Survey: Entombed Building-Main Floor MDA=((2.71fTbkg + 3,3Sqrt(B~~kglTS))IE x CF

Purpose of Survey: Year 2011 Comprehensive Survey
I '" X--Si)Pt.

A=(Sample-BkgllE x CF "1--~ .., u <..f IT'

Inst. Type Serial # Cal. due date Probe type Serial # Cal. due date EffiCiency Ct. Time Bkgd MDA
Tbkg fTs Reading

l.lom hb "h C~(minutes) (<om'"

Ludlum 222 1 149991 d-·/A.cAl. 44-9 154535 ')b /AD,.j( ~ ) 10 % 11> I I ..-;\ 16&
I I I I % I

SURVEY DATA Survev Mao Attached l1Yes 0 No

Gross Counts in CPM Contamination in doml100 ern"

I\r " I\r I\r
No OescriotionfLocation Removable Tot al Removable Tot al

65 Main Hoor-Maslim (Zone 1) Lf't /" ~MD-9 -:
'66 Main Floor-Maslim (Zone 2) 31 \ <M.!JA
67 Main Floor-Maslim (Zone 3) 4'( '\ /-/11D4 \
't;8 Main Floor-Maslim (Zone 4) "5l.D / <W)A \
69 Main Floor-Masl im (Zone 5) 5'2. ( L/VfiM' /
72 Main Floor-Maslim ( Zone 6) I-to \ <C.-/VfD-'t
73 Main Floor-Maslim (Zone 7) :5.5 <.t--tD A \
74 Main Floor-Masl im (Zone 8) '-14 / ~/l'1i),4 \

'15 Main Floor- Maslim Zone 9) <l)' \ '-.,..;..0 1\.
76 Main Floor-Maslim (Zone 10) 3'6' ZMf)fI /
77 Main Floor-Maslim (Zone 11) 5"3 "-M 0,4

\78 Main Floor-Maslim (Zone 12) 38 I unA
79 Main Floor-Maslim (Zone 14) 56 .! /I-1D4 /

",0 Main Floor-Maslim (Zone 13) '-l~ \ I.. f'ADA {

Survey Techn ici~: . i9, t-<-
Reviewed By:

·MDA < 200 dpml1 00cm 2 (ca nnot be quantified due to large are survey).

"5\I ­
\

Page 2 of ..:f Rev 2 (2107)



TECHNOLOG ICAL MUSEUM DR. MODESTO fRIART E REAlJCflAMP (for me r BONUS REACTO R MeIUTY)
Rincon, Puerto Rico

RAIlIOLOGICAL SURVEY REPORT (MAP)

SITE:
Entombed Reactor Buildin g Time: /Ci60 Date: Yr ...lL-. Mo~ Dy t/

Task: Comprehensive Survey RWI':

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

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

\

Building: Entombed Reactor n uilding

Sketch:

No.

Zone J= 65
Zone 2;; 66
Zone 3= 67
7.00e 4=' 68
Zone 5"" 69
Zone &= 72
Zone 7= 73
Zone 8= 74
Zone 9== 75
Zone l IP 76
Zone 11 = 77
Zone 12= 78
Zone 13;; 80
Zone 14'" 79
Zooeer d....f
Zooe _ =

20
21

' 27
- 28
... 27A
. 278

2'iJd...

_l-
I

Survey Technician(s): fr w'-"

Location: Main Floor

Page l of '3 Rev 2 (2107)



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

Rinc6n, Puerto Rico CONTAMINATION SURVEY FORM

4-~ - II
"v'A-ProjeCt: BQNUS-MMG DaleITme / 31 S Task Number

Specific Area of Survey: Entombed BuildinQ-South Side MDA=((2.71ITbkg + 3.3sqrt( BkgfTbkg+BkgITs »)IE x CF

Purpose of Survey: Year 2011 Comprehensive Survey A==(Sample-8kg)/E x CF

lnst. type Sef'ialt# Cal. due dale Prebe type Serial t# Cal. due dale Efficiency Cl nne Bkgd MDA'
TbkgITs RI~~

dpml100Cm2

fminutes\

ludlum2221 149991 4/" .,kz. 44-' 154535 1'lq'#,orfl 2.. It.. " 5 /2- '-13 ,'77
/ I I I " /

SURVEY DATA Surv ey Mao Attached ' Yes 0 No

Gross Counts in CPM Cootamination in dnml100 cm2

OescriDtionllocation
~ ~ ~ ~

No Removable Total Removable Total

22 South Side - '-I I ~ LI"1 M

Survey Tech nician: It '-<-
Reviewed By: c. . wrhh

"MOA is lotal in dpm/100 cm2

Page _' of~ Rev 2 (2107)



TECHNOLOGICAL MUSEUfl.1 DR. MODESTO IRIARTE BEAUCIIAMP (former BONUS REACTOR FACILITY)
Rincon, Puerto Rico

RADIOLOGICAL SURVEY REPORT (MAP)

SITE;
Entombed Reactor Building

4-~r-1(

Time; I ": $. Date: Yr If Mo e Dy f.(
Task: Comprehensive Survey RWI' :

Map key: (I '" Sample Location 0 '" Air Sampler Loca tion _ '" Core Sample

Dose Rate Abbreviations : CTfWB/GA. where CT '" Contract. WB '" Who le Body, GA = Genera l Area

Building: Entombed Reactor Building

Sketch:

Locat ion; South Side

t:nlo mb ment System - South View

I " Sample Locations

L

I
I---~-~­

!

! !
1
- ,· ..,ooJ'
3T·~

• " ' .0' •

Instrum ents (Model and Serial Numbers):

Survey Technicia nfs]: _-'-''-'---'''''''''''''- _

Page ':£ of £ Rev 2 (2107)



TEC HNOLOG ICAL MUSEUM DR. MO DESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)

Rinc6n, Puerto Rico CONTAMINATION SURVEY FORM

«-~-II
erBProject: BONUS · MMG DatefTime 1 '1 0'0 Task Number

Specffic Area of Survey: Entombed Bu·lding-$outhWest Side MDA=«(2.71fTbkg + 3.3sqrt(BkgfTbkg+BkgITs))JE x CF

Purpose of Survey: Year 2011 Comprehensive Survey A=(Sample·Skg)1E x CF

Inst. type Serial # Cal. due date Probe type senate Cal. due date Efficiency Ct Time Bkgd MDA'
TbkgfTs R{:~~g dpml100cm2

(':"inute~l

Ludlum 2221 149991 ,",IA.rI,l. 44-. 154535 7<> 2.- /(:, % 5 I t: £f3 777
I I I I % I

SURVEY DATA Survey Map Atta ched fives 0 No

Gross Counts in CPM Contamination in dnm/l 00 cm2

IlY IlY IlY IlY
No. Descrintionllocation Removable Total Removable Total

23 SouthWest Side <;-<-L '-1/ ( .c.~J>4

3Du-j' I' yO........... -:z.G ( <OM \)I'J
/

Survey Technician: 1'I. l.=-
Reviewed By: <:.- '-"'<-hb

'MDA is lolal in dpmf100 cm2

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



TECIINOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAI\IP (former BONUS REACTOR FACIUTY)
Rincon , Puerto Rico

RADIOLOGICAL SURVEY REPORT (MAP)

SITE:
Entombed Reactor Building Time: 1'1.00 Date: Yr i ( Mo ~ Dy t/

Task: Comprehensive Survey

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

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

Building: Entombed Rcaetoc Building

Sketch:

Location: SouthWest Side

Enlombmenl System - Southwest View

I =~ I..ocalions

I
.I L.

i I
L I _

I-1-----+
. )

Instruments (Model and Serial Numbers]: ,Mo.:?U /cr - It.!'CI70

Survey Techniciar us]: "-"-'-""'''''= _

Page 2- of 2-
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Rev 2 (21'07)



TECHNOLOG ICAL MUS EUM DR. MODESTO IRIART E BEAUCHAMP (form er BONUS REACTOR FACILITY)

Rin c6n, Puerto Rico CONTAMINATION SURVEY FORM

Project: BONUS- MMG DatefTime "ttt.5' 1
Task Number /'/tT

Specific Area of Survey: Entombed Building~NorulhWest Side MDA={(2.71fTbkg + 3.3sqrt(BkgfTbkg+BkglTs))/E x CF

Purpose of Survey: Year 2011 Comprehensive survev A=(Sample-BkgjlE x CF

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

IT~k9~~\ R~~~~g dpml1000112

minutes

Ludlum 2221 149991 7.o1J4.r112 44-, 154535 17~2. J(. % c 1 2. '-13 1-177
1 1 1 1 % 1

SURVEY DATA Survey Man Attached If Yes 0 No

Gross Counts in CPM Contamination in dnml100 0112

Descriotionllocation
Jlr Jlr Jlr Jlr

No. Removable Total Removable Total

25 NorthWest Side ------------ '34 Lfrlj)/'f

Survey Technician: .4. tv~
Reviewed By: L- G.V4>h

·MDA is tctenn dpml100 O11~

Page --.L of z.. Rev2 (2107)



TECUI"liOI.OGICAl MUSE UM DR. MODESTO IRIART E BEAUCIIAMP (former BOI"liUS REACTOR FACILIT Y)
Rincon , Puerto Rico

RADIOLOG ICAL SURVEY REPORT (MAP)

SITE:
Entombe d Reactor Building

Task: Comprehensive Survey

Time: 13V

. low"
Date: Yr 11-.- Mo e Dy 4t

Map key: 0 = Sample Location 0 ""Air Sampler Loca tion _ = Core Sample

Dose Rale Abbreviations: CTf\VBJGA, where CT ""Contract, \VB "" Whole Body, GA = General Area

Building: Entombed Reactor Building

Sketch:

Location: NorthWest Side

Entombment Sy~tem - Nor thwm Vie'!'l'

l " 5arfllkl l ocatlons

19' • 0"

( ,

Instruments (Mode l and Serial Numbers): 11,&1 19- / 'IB/90

Survey Technician(s): .CO"--....""""'~ _

Page2 0f k Rev 2 (2107)



•

TECHNOL.OGICAL M USEUM DR. MODESTO JRIARTE BEA UCHAMP (former BONUS REACTOR FACILITY)

Rinc6n, Puerto Rico CONTAMINATION SURVEY FORM

5 -14",,-11
,-rlIProject: BONUS -MMG DateITme 0 8 15 Task Number

SpecfficAreaof Survey: Entombed Buildino-Basement Floor MOA:«(2.71fTbkg + 3.3sqrt(BkgfTbkg+BkgfTs»)/E x CF

PUfl)OS8 of Survey: Year2011 Ccmprehensive sooev A=(Sample-8kg)IE x CF

lnst . Type Seria l .. Cal.due date Probe type Serial. Cal. due date Efficiency Cl rme Elkgd MDA·
Tbk,/h

~';9
dpmf100Cm2

(minutes)

l lJdlum 2221 149991 k /If. JI2. ..., 154535 -u,/hr/fl.. /(, " 5 ,Z 'N I"7 Rh, , , I "
,

SURVEY DATA Survey Map Attached rlyes 0 No

Gross Counts inCPM Contamination in dom/100 cm2

OescrintionlLocation
III III III III

No. Removable Total Removable T"'"
30 Basement Floor-Side of Tank #1 ( 75 ( 1 2. '7 2-
31 Basement Floor-Sideof Tank #2 ) -V 80 I S ol

40A Basement Floor-Wall(4- from floor) )",c.r
I CIS Ie, '2.QS

40B BasementFloor-Wall(4- from floor) ~ 5t-1 Llkj)A
42 Basement Floor / '11 LI'101f-
43 Basement Floor 4'3 / '"-l'1iJf1-
50A Basement Floor-Wall(block) \ L-{ '2, <:::/11 iW
50B BasementFloor-Wall(concrete) L.,9 4104

40ADup Basement Floor-Wall (4~ from floor) I '~ I 5, b2I'J

Survey Technician: It.. I ....CAl

Reviewed By:

".4OA is lotal in dpml100 an2

PageL of.:1'f
~ +- ?,/3J '!1 r:Jl:

, /6
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TECHNOLOGICAL MUSEUM DR. MO DESTO IRIARTE BEAUCHAMP (form er BONUS REACTOR FACILITY)

Rinc 6n, Puerto Rico CONTAMI NATION SURVEY FORM

5-"-.-11
tfl1'fProject : BONUS-MMG Datem me 10 /5 Task Number

Specific Area of Survey: Entombed Building-Basement f loor MDA=((2.71fTbkg + 3.3sqrt(Blc.glTbkg+BkglTs»)fEx CF

Purpose of Survey: Year 2011 Comprehensive Survey A:o(Sample-Bkg)/E x CF

Inst. Type sertats Cal. due dale Probe type Serial # Cal. due date Efficiency Ct. Time Bkgd MQA·

{~~k9~:\ R:::;'~9
minutes

ludlum 2221 149991 2<,/.1.r/IZ 44·' 154535 / (, % /0 I I So 155
I I I I % I ~ ..,.,uo':-s

SURVEY DATA Survey Map Attached riyes 0 No

Gross Counts in CPM Contamination in doml1 oo em'

~y I'Y I'Y I'Y a a
No. bescnononn.oceucn Removable Total Removable Total Removable Total

70 Maslim - Zone 1 52- '::/"DII
71 - Zone 2

>Mo:>.F 3 5 " 1I-I'Dr1
81 Maslim - Zone 3 4f t."'i::>t
89 - Zone 4 Srn<.Ar 5.5 <-MM
90 Maslim Zone 5 50 ~/"'1i>/I

91 Zone 6
5M€A.r 3 2. L,.O,q

92 Maslim Zone 7 'i5 £.""0'1
93 Masttrfi- Zone 8 5..-n co«: LiL{ £.Mt>t9
94 Zone 9

5;?->u( l.f2... ~M j),f
95 ~m Zone 10

5,.,., U'< '-13 ""IM
96 ~im -Zone 11

~ n-1 e.o-r 3 B LM[Y1

97 eaesum - Zone 12 5.m e...r <;2- .<-Moll
98 ~-Zone 13 ~n,v./ .5 0 </>1M

Survey Technician: I!. ............
Reviewed By: c , l&illi

"MDA < 200 dpml1 00 em2 (cannot be quantified due to large area survey).

Rev 2 (2101)



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

Rincon, Puerto Rico CONTAMINATION SURVEY FORM

s: iflAf;-rt

Project: BONUS · MMG DatefTime 10 IS Task Number eVil
Specific Area of Survey: Entombed BUliding-Basement Floor MDA: ({2.71/Tbkg + 3.3sqrt(BkgfTbkg+BkgfTs)/E x CF

Purpose of Survey: Year 2011 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·
TbkgfTs R~a~~g
(minute; \ rccm

Ludlum 2221 149991 2oIM,Ii?. 44-9 154535 I '-cI4.r/'7.- Ie; % /0 , / SO I ~ 5
, I I I % , r:.-;~s

SURVEY DATA Survey Mao Attached MYes 0 No

Gross Counts in CPM Contamination in ccnvt on cm2

IlY IlY ~y IlY INo DescriolionlL ocation Removable Total Removable Total

99 Ma~-Zone 14
S,.., e<>-r 43 "-", DAf-

100 Maslim Zone 15 '--{f L/HWf

101 Zone 16 <;",., e-V 50 L-/>1-DI1
102 ~m Zone 17 5,." uv- 4& '---/>tDr'}

103 ~-Zone 1 8
:;/h <--a-r 3z; c /11])#

Survey Technician: 4~Reviewed By: c: e

"MDA e 200 dpmf100 en" (cannot be quantified due to large area survey).

Page l of!i Rev 2 (2107)



TECHNOl.OGICAI. MIJSEUM DR. MODESTO IRIARTE BEAUCIIAMP (form er BONUS REACfOR FACILITY)
Rincon, Puerto Rico

RADIOL.OGICA L. SURVEY REPORT (MAP)

SITE:
~ntombed Reactor Building D"" y,lL Mo~ Dy S

Task: Comprehensive Survey RWP:

_J... +_..._._._-

~
" Sample Locations U

r--t·.....j
! !

Location: Basement Floor

:..-,.....

}---

,.._..- ,.......•'-_.... ,_._-."._,--

Building: Entombed Reactor Building

No.

Sketch:

70
ZoneQP )k:
Zone 20; )Iff71
Zone Q)= 81
Zone .4..= 89
Zone (j)= 90
Zone ~= 91
Zone~ 92
Zone 8 = 93
Zone 9 = 94
Zonel O= 95
Zone I I = 96
Zunel2 = 97
Zonel3 = 98
Zone I4 = 99
Zoo4}= 100
Zooe l6 = 101
Zone17 = 102
zone I8 = 103

30
31

40A
40A Dup

40.
42
43
50A
50B

=2...e e. IS..J..r>

..L"

• SCMS.......y
Above 100 em' limn

' "'tnno,"~IMod",,"dS,riol N~""~) , Mb/,. / n- /yr;, /9D ,./
Survey Technician(s) : _--'fh=_l..Au.===- _
Instruments (Model and Serial Numbers) : _

Page .J.... of 'i... Rev 2 (2107)



TECHNOLOG ICAL M USEUM DR. M ODESTO IRIARTE BEAUCU AM P (former BONUS REACTOR FACILITY)

Rinc6n , Puerto Rico CONTAMINATION SURVEY FORM

</- 1'1.,.... - 11
/ t'TProject BONUS· MMG OatefTime J'i 15 Task Number

Specffic Areaof Survey: Smears MDA: ( 2,71Il'bkg + 3.3sqrt{BkgfTbkg+BkgITs))/E ~

PUIpOSe atSurvey: Year2011 ComprehensiVe Survey ~=(S..i.Tple-Bkg)IE I ~ 15t:: (X- 51) .1-'
1"1 - "'1(, UM

Inst type serial. cal. due dale Prcbe tjpe serial. cal. duedale Efficiency ClTrne 61<'" MDA'
TbkgIT. Reading l.<"'1 ',..tpI"(~inutesl

Luctlum 2221 149991 = -l;fr-12 ..., 154535 ?o-A:r-tZ. /r: " 10 1 I 5/ IS£,
I I I I " I

SURVEY DATA Survey MaD Attached D Yes l1li No

Gross Countsin CPM Contamination in dnml100anl

111 111 111 111
No De ocaliOn Removable TOIal Removable Total

I S,.,., «---.) 'Ie. / L~{Dt1

2 / /.j(p l.-/l'Ivl/
'3 1-7'1 ) -GI"lDff )

'I s\ ( c,MM I
s 'lS C- f'\v II-

G \ 4D 1. MDA
-, :51 <. M.r-.A
'Y 3"1 '(Mo ')
C; <..j':l, I tv,f'I I

11) I '5'), -< AAN

11 </0 <. [\Ai) f\
1'2- 3, <(\-\Of\ \
12> -, Ud- Zt>-cA
~ \ 'V-I .( M.f) "-

IS J~ L..MM

{ \ '" / ~9 L Mf\k
-fT\'-' <.jq ZMDA
SurveyTechnician: d , '-<-
Reviewed By. ,

PageL oll
·f.mA is removable in dpml100emt

c Cft/- 'l--
, -0. f:' C, /[ 00(/' R~""'7)--



TECHNOLOGICAL M USEUM DR. MODESTO IRIARTE BEAUCHAMP (forme r BONUS REACTOR FACILITY)

Rlnc6n, Puerto Rico CONTAMINATION SURVEY FORM

4/t<"6/ 11
TaskNumber -AlIAPro;ect: BONUS - MMG DateJTme 1"1"'>5

Specific Alea ofSUNey: Smears MDA=«2.71fTbkg + 3.3sQrt(BkgfTbk9+B~7:i

Purposeof Survey: Year 2011 Comprehensive Survey
I ~L. '" [X-S1 .1(0

A=(Sample-Bkg}IE X =' l.o <:pm

Insl type serial. cal.due date Probe type 5efia1. cal. duedate EffiOency Cl T~ Bkgd II MDA"
TbkgIT, Reading
(minutes) ... / IDOC".;"1-

Ludlum 2221 149991 I;y, u: In 44-' 154535 :JD lJ.o~ /IL 110 " III " ""5, I~

I I I I " I

SURVEY DATA Survey Map Attached 0 Yes tlNo

Gross Countsin CPU Contamination in dpml100cm2

Descriotionllocation
Jlr Jlr Jlr Jlr

No Removable Total Removable T"""

1-, S'"" UY:5 ~9 ( L ••~~ -:
l~ <I, L (V..n A \
I<J <-\, L.MnA ')
cll) \ d1J /~I\ /
~l 39 \ MOA

ci-d- '-I::>, / L.. )A.Of\ \
).~ q:; !...M.i\A
~'-l / 3<i /.... IA ~

C).:5 J~ l.MD
dlP -<lD LMnA
'd-l <;0 \ J... MnA. /

..nj, -, 2>9 l..MDA \
~1.e, ) 41 LMDf\ \

<-;B, ( 3C1 L V\DI\ /
::f? l <J.£.j L tV\f\~ \

)

Survey Technician: G4~Reviewed By:

Page L or 3



• 1(,

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

Rinc6n, Puerto Rico CONTAMINATION SURVEY FORM

Project: BONUS · MMG DatefTime S-~~i~M Task Number 11/"
SpecificArea ofSurvey: Smears MDA=((2.71fTbkg + 3.3sqrt(Bkg/Tbkg+BkgfTs»)fE

1St. =( ,, -
Purpose of Survey: Year2011 ComprehensiveSurvey A~(~!ilP le.~B)k;)'7r: > x ,,-/5 W',., (Mi)4)', < <" -;=. X'.:. <fo .f,

lnst. type Serial # Cal. due date Probe type Serial # Cal. due dale Efficiency Ct. Time Bkgd MDA"
TbkgfTs Reading 1.1"• ..I~ ~{minut~;\

Ludlum 2221 14999 1 2oM",!;:>- 44-' 154535 u>/ jp///Z I t. % 10 f / SO 1 ~ 5

f f f f % f

SURVEY DATA Surve y Map Attached riVes l'l N~ LW

Gross CountsinCPM Contamination in coevtco cml

Descriotion/Location
IlY p, IlY IlY

N. Removable Total Removable Total

2,n c'Me"'; 2- '1 I L: /'AD II

'61 / SZ ?M,~I/

'ivA 55 ?,.,/)!f

'tvA '-to t- //,( [)A

'-/ 1- <; '0 I ?""D.4-
'-I~ ( 57 ( L/l1 DIf

s-oA '-10
-,

L-1Vl oil
I <;1) i>J { '-i3 <--/l1D1l
'/ 0,44 Lr7 C--//,(Pif

,

Survey Technician: ,p, '-,,~

Reviewed By: c, w .g...b {n

"MOA is removable indpm/100cm~

Page 3 . f :5 Rev 2 (2107)



 

Attachment 3 

Physical Condition - Inspection Checklist 



Inspection Checklist
BONUS Decommissioned Facility, Rincon, Puerto Rico

Summer 2012

i{ ~~sf- 2.011
30 September 2010

_____ and --=-__= -=-_
Date of This Inspection/Revision:
Last Inspection: ~1 +110 1\
Inspectors:
Next Inspection (Planned):.
No. Item Issue Action

Specific site surveill ance
Inspect. y

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 radioa ctive cracking , staining , and spalli ng.
monolith penetrations materials.

er-..J.-.r;.~ on ,~r·~
Systems were flushed during Inspect for possible indications of

Dome-
decommissioning. Incidental deterioration, such as peeling and

3 contamination remains, which may be blistering paint, staining, and flaking.
external piping systems released if systems corrode or otherwise IIp/P ti>-fail.

Some areas contain radiological Note cond ition of access control
,.d,contamination in excess of DOE barricades. 4 '-V<.Jj ~j..,-./ , ) ,

4 Dom e-Basement level standards ; the general public is not
allowed access 10contaminated areas.

Water accumulating in Basemenllevel
Inspect for gasket and storm water

5 Dome-Basement l evel may mobilize and redistribute surface drains. 6Co'>/.u..I- - f 0c(" e-"l. 'f,'on fl.,flooding contami nation. ~'t c-'c;..6 ;.., d.,~r-s<JI-
~'s /t-k.$.

Note condition of access control
Some areas contain radiological barricades, ceramic floor tile , and

6 Dome-Main level
contamination in excess of DOE lead blocks; note general ~

standards; the general public is not house~..,~g ~ ,::%'tf l ~1
allowed access to contaminated areas. ~/)<WW I~ 0., ,<I
Some areas conta in radiological

Note condit ion of access control to

contamination in excess of DOE
mezzazine; note general iJ.""-1etf I ~7 Dome-Mezzanine l evel standards; the general public is not
houeekeepmq.,

1"~~j ft ilallowed access to contaminated areas.
'yJ t l~

;r Dome--
Visually inspect. ~ S""" e.., f{a.Jt...t-o)- r ~."

8 Building should appear well maintained c...o......~'v> .." J,....ci<- ~'02. •

exterior .... s k.. .'r+ I ~ <k..+~,'or~ r .J(- ,'1r
Note changes within 0.25mile ,.'

New or changing features or activi ties (400 m) of site. "........ '""9 Surrou nding land adjacent to the site may affect site
security. ,l'V'4'1 e ~

Observe and eva luate changes in

10 General site upkeep Building should appear well maintained .
site conditions. H.:r ~cl'h'."
$~c:. ",...+or dc.-Jf-r#.T'-- "
vc-'~".:"f ~ n~~- P1""l1 Ic.. ,>---'·

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

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

12 Erosion to site are not actively eroding in a way
..k.. .. v .t..-j L/-f.:.w. Cl t<'/that could adversely affect the Facility. ,/
slot>~ 1-e p~

o-v-t-ttep ~ror' ).1;t' /v j ..J.
Iof 2



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

Feature Comment

Acce ss road and parking area Asphalt ok
Entrance gate Motor-operated 11/,1- . P ..... /e -/Vl~~.Jly ~"' ~ le /.sLo
Access through secu rity gale Note security of site ; sign-in required on log sheet -/

Security fence Chain-link, topped with three strands of barbed wire - r tLP<J.. ......... n:..-.L ~

Dome-monolith plaques VIsually inspect ./ pO ~ ~ OL€-h-s, ·...J.

20f 2

d
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Calibration Sheets 
 



~
DesiQneroncl Monufoc: lvrer

. UDLUM MEASUREMENTS, INC,o'
Scien tific and It'IdVl lnol

CERnFICATEOF CAUBRAnON
J ST OFFICEBOX810 PH. 325-235-5494

lnillV11eo ls
501OAK STREET fAX NO. 325-235-4'72
SWEETWATER. TEXAS 79556. U.S.A.

CUSTOMER PUERTO RICO ELECTRIC PWR AUTHORITY ORDERNO. 20162613/355573
M fg . LUd lum M em liTe ments rnc . MOdel " seecrNO . / 4/5? / 70
Mfg . Model senctwo.
Col. Dote v-eer-t o Col Ove Dol e s-ocr-n c cr. Interval 1 Yeot Melerlcce zoa.cr

cnecemoe g applies 10 appliCable instr. cnd/ or de/ector lAW mfg. sp ec . T. " 'F '" 35 % AI< 70SS mm Hgo New InslN menl Instrvm en t Received o Within Toler . +-10'l:; 010.20% DOvl ol Tel.~urin9 Repa ir 0 O the r·See comments
G2! Mechanica l ce. Ga' Meier Zeroed o acceccooo sutinoc t o Inpul se ns. UneCfity
Glf f/S Resp. ck G1 Reset ce. 0 Window ocercuco GZ Geotropism
G2! Audio ce, o Alorm Selling ck . GO Boll. c e. (Min. Vall) 22 VDC
o Cal ibra ted in accordance wilh lMI SOP 14.8 rev 12/ 05/89 . ~t;;rcled in accorcance wilh VoIISOP 149 rev 02/07/97.

Instrumen t Vol t se t 52..5" 3 s Threshold mV Input sen s. mV Del. ocer. V 0' mV Dia l ecuc ~

o HV eeooovt (2 poinls) Ref./t nsl. 500 I V ReU lnst. 1000 I V I
COMMENTS:

2 7 0 y gil.".. when placedCs - IJ7 • 1 pCi check sourc e SN Z 008 r eads • fla t aqains t di~ple on
f ront of c an wi t h descript i on fa cing out . (0 ..., '"">OO /?o....... , <J

,

G;)fT'm~ C,JI'1>Ia!'Oll: e.... ~. i.elors ~$it.ontd ~~r.:hcul:J/ 10SOOJl:. e.em lor M 41.9 itl ~"' 1/If! 'tOIl! of III'Obt lXI'S1000'e.

REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/M ULTIPLIER CAL. POINT "AS FOUND READING" METER READING'

5QQQ 4000 u R/hr " ypoo
5QQQ 1000 uR /hr /00 0,
500 400 uR/ hr - 7 / Z " Ocp......, r--a O
500

2obaeR~te 3;:;0 a CJ(O-
COCI

250 2 0 0,
250 100 uR/hr Cc c:
SO '7 / 20 c om V a50 /7 'i.o cpm L a
25

=f,,~, ~~~
>.0

25 ) ?

' U11Cer'lo;nly will"kn ~ 10;. c.e.within ~ 2Q':; 50 2SRonge( s) Cotibf oted Electronic a llv

REFERENCE INSTRUMENT INSTRUM ENT REFERENCE INSTRUMENT INSTRUMENT I
CAL POrNT RECEIVED METER READING ' CAL. POINT RECEIVED METER READING

Digilal Log
Readout Scale

ludvrn MeOlU'e~"I~ Inc. CI!'tlkIIf'oOlIne Obove inI11\ll'T>l!'l11/>oS bee" cg;,brcl~d by ,1OO">dOrOllrc ceO l;)lO 10 llle .NOliOl'\Cl ....IMvle or SI;)I'>CO'O> end lK l'IroOIogy. or 10 11'(1 <;OotwO\oQl> loc'~OI ~
otner ....le.-nelletlOl SICt>dot d l OrgonlOliol'>fl\tI'1"lbI!'r. ~ tlO'>'et>e.., d O<tved /totn eCCO~l!ed WClun or 1'I<l~c1 ~c1 c_I"",. or hO><. b~en d _ ed bv Ihe '0'''' I'fpe or c OIotwcr"""l~~

tl'Ie COW;lrol<ltl !Y'11!'l'tl c onfor ..... 10 ' '''' r~emetl!. or "'NS!INCSll$<fO.lol 99~ eee...NS! NJ2J.191, Slole 0/ le ,ol Co~btohOnlceme No. lO·" 3

eererence Instruments and / or Sourc e s: 01J.l 10 Oml ~781 0 0S9 0,,, 0606-46 070897

o Neutron Am-241 8e SIN J~Cl·137GomrnoS /N 0 1162 OGII2 o MS6S o SIOS 0 noaa 01879 OESS2 O ES51 0 720 0734 0 161 6

o AlphO SIN 0 Beta SI N o Olher
. I

G? m 5OO S/ N 125489 o oscecsccoe SIN G1 Mul:imerer S/N I4R

COlibroled By: v:(V Q£"C0c&- Do'. e;> · -/... / fl I
1:1 ..-"; " ",,..<1 Bv: -----3k \ }..\'·..:.....l . Dote \ 0 DU ' 0

.-._.. .._.............,_ .,;,-lHi·Poll e nd Conlinuily Ie I



Designer and Manufacturer
of

Scientific and Industrial
Instruments

LUDLUM MEASUREMENTS, INC.
POST OFFICE BOX 810 PH. 325-235-5494

501 OAK STREET FAX NO. 325-235-4672
SWEETWATER, TEXAS 79556, U.S.A.

CONVERSION CHART

Customer PUERTO RICO ELECTRIC POWER AUTHORITY Date Order#. 20173630/361966

Model 2221 Serial No._L~!1~j( Detector Model __44-9__ _ Serial No._f!-I<_~y§?S_

___ Cs-137 20 mCi High Voltage 900 V

Input Sensitivity 50 mV

I ~ I D

----- ---+--

After Adjustment Readings (CPM):

Analog Range/Scale

f-J o o__

~ l Ob _
I

--~i2_-- _l-K---.-

150_ tJk- _

?D ~Llt--

{~

~ -

"As Found" Readings (CPM):

__A_n_alog 1__ Ran_ge/S~_

_ CJ!f0 _ ~J.IL _

/so ~ Ik __

~tJ 1'_{g- -

__L'"6q_ ~_~/u~

_5~ --l yL tY!!
I

3bO 1,1< [ 0

5 mR/hr

50 mR/hr

15 mRlhr

1.5 mR/hr

1.0 mR/hr

150 mR/hr

Reference Point

After Adjustment Readings:

Digital I Count Time

1- - -- ---

_ Olf_2.1E: __ L 4?s-e C_,,_

__ Lt{83~ I
1--"

J1.-2(-- 11-
{q{pQ-t-- - -

;-qLh- -
332- I (. - --

Date 'l Q -AfJJ>- l_f _

,
-- .- --

"As Found" Readings :

Digital I Count Time

_ 3L(~5

___f If! 33::..-_ +­
fi"?-Z-/

5 mR/hr

15 mR/hr

50 mR/hr

1.5 mR/hr

150 mR/hr

Reference Point

t
A
I

ICJ bO
- -

5 l(~
---

1.0 mRlhr 3'A

Si9nature- : ----JS~1~:2-

FORM C17-1F 03111/2010 Page "-:01~
• Serving The Nuclear Industry Since 1962 •



2221

44-9_._ - - -

GERTIFIGA TE OF GAL/BRA TlON

LUDLUM MEASUREMENTS, INC.
POST OFFICE BOX 810 PH. 325-235-5494

501 OAK STREET FAX NO . 325-235-4672

SWEETWATER, TEXAS 79556 , U.S.A.

PUERTO RICO ELECTRIC POWER AUTHORITY ORDER NO . 20173630/361966

------- - Serial No. . -Llf.~9-1L._

Serial No. _ -Pl- 6'~f~ ._
Ludlum Measurements,J rI(;, Model

Ludlum Measu~ements . Inc . Model

Designer andManufacturer
of

Scientific and Industrial
Instruments

CUSTOMER

Mfg.

Mfg .

Cal. Date 29..:~Rr-11 Cal Due Date _ ._._ _ 20-Apr-12 Cal. Interval __1~~ Meterface 2Q2-15.9__

Check mark io\lc!pplies to appl icable instr. andlor detector lAW mfg. spec. T._ _ ?.!_ OF RH 38 % Alt _ _ Z99.:..~ mm Hg

U New Instrument Instrument Received 0 Within Toler. +-10% 0 10-20% D Out ofTol. ~eqU iring Repa ir [J Other-See comments

~ Mechanical ck. M" Meter Zeroed U Background Subtract ../ Input Sens. Linearity

M" FIS Resp . ck l\?i' Reset ck. M' W indow Operation ../ Geotropism

[~ Audio ck . 0 Alarm Sett ing ck . l~ Batl. ck . (Min. Volt) _.~ VDC

L~Ca l i b rated in accordance with LMI SOP 14.8 rev 12/05/89. [] Cal ibrated in accordance with LMI SOP 14.9 rev 02/07/97 .
Threshold mV

Instrument Volt Set 900 V Input Sens. 50 mV Del. Oper. __9_0Q. ._ V at _~_ mV Dial Ratio 100 = 10

iVX HV Readout (2 points) Ref.llnsl._~Q_ _ I _ _~qJ., V Ref.llnsl. 20..Q..Q_ _ 1- 2,010- - - - V

COMMENTS:
Sr90 Y90: s n 3432 - 09 : Cs- 137 #2008 reads as f o1 1ows: 32 , 250cpm IN 1MIN.
(61 ,10 0dpm) 15 ,131cpm ~4~~5% ) with the source placed agains t protective screen of 44-9 detector .
Sr 90Y90 : s n4016= a c t= 3 6 ,309dpm,backg r ound=40cpm , s ourc e c ount=9 , 620 cpm , Eff=26 . 4%
Co6 0 :sn0886 ,act= 8 , 910dpm, background=40cpm,source count=1,1 77cpm,Eff= 1 3 .2 0 ~

Ni63:s n4017,act= 28 1 , 150dpm,background=40cpm ,source count=360cpm,Eff=0 .13 %
Cs -13 7 (gamma) : sn0 754 , act= 175,7 0 6dpm,ba c kg round= 40cpm, s ource coun t=360cpm, Eff= 0 .20 %
Cs -137 (beta) : s n158-112, a c t= 6 , 288dpm,background=4 0cpm, s ou r c e count=1 ,320cpm,E ff=21 %
Al l Efficiencies are in 4pi. and 1/4 inch from the surface of inhouse 18 0- 2 Fi rmwa r e : 26- 10-1 0

GammaCalibration: GMdetectors positioned perpendicular to source except for M 44-9 in which the front of probe faces source.

REFERENCE
RANGE/MULTIPLIER CAL. POINT
_ 2SJ _QO-L__ _ _ 400 K~_l!1 _

X 1000 10.9~.c1!m _
X 100 40 K<:p..!!l _
X 100 10 Kcpm
X 10 4 K.c'='-m'-- _

_ >.< 10 1K~IIl _
X 1 _ _ ~OO cp_m
X 1 100 cpr:D. _

INSTRUMENT REC'D
"AS FOUND READING "

-----_._---~---

- _=1 C ---

--~7 tr=

INSTRUMENT
METER READING"
__~oo

-_- 100;-=-- _ -

--~~--
- - -::-{V<r.> -

00
_ ----=cr();)__
___ ~_()O _

"Uncertaintywithin ± 10% C.F_within ± 20% ._----- - - - - -- - ALL Range(s) Calibrated Electronically
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other International Standards Organization members, or have been derived from accepted values of natural physrca l constants or have been derived by the ratio type of calibration techniques
The calibrationsystem conforms totherequirements01ANSI/NCSLZ540-1-1994 andANSI N323-1 978 Stateof Texas Calibration License No. LO-1963
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