
Memorandum  

Date: 18 February 2010 

To: Arsenio Reyes, PREPA 

Copy: BONUS File 

From: Chad Webb, BONUS RADCON Manager 

Subject: 2009 Annual Survey 

MMG conducted the comprehensive annual survey at the Dr. Modesto Iriarte Technological 
Museum (former BONUS Facility) during the dates of 31 August – 3 September 2009 with 
support from PREPA personnel. Due to inclement weather, completion of the survey was 
delayed until PREPA personnel could return to the facility and perform masslin smears on 8 
December 2009. 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: 31 August – 3 September 2009 and 8 December 2009 
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 
(uR/hour) 

Total  
Contamination 
(dpm/100 cm2) 

Removable 
Contamination 
(dpm/100 cm2) Comments 

Routine Sampling 
Pipe Chase Face 1 4 <MDA <MDA Monolith Top 
Pipe Chase Face 2 5 <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 3 <MDA <MDA Monolith Top 
Top Plug Face #1 6 3 <MDA <MDA Monolith Top 
Top Plug Face #1 7 3 <MDA <MDA Monolith Top 
Top Plug Face #2 8 6 <MDA <MDA Monolith Top 
Top Plug Face #2 9 3 1,084 <MDA Monolith Top 
Top Plug Face #2 10 5 <MDA <MDA Monolith Top 
Top Plug Face #3 11 4 

Dup=4 
<MDA <MDA Monolith Top 

Top Plug Face #3 12 4 <MDA <MDA Monolith Top 
Top Plug Face #3 13 4 <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 5 <MDA <MDA Monolith Top 
Top Plug Top Surface 17 3 <MDA <MDA Monolith Top 
Top Plug Top Surface 18 3 <MDA <MDA Monolith Top 
Top Plug Top Surface 19 4 <MDA 

Dup=<MDA 
<MDA 

 
Monolith Top 

Main Floor Water Column 20 4 <MDA <MDA Main Level-Controlled Area 
Main Floor Water Column 21 4 <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 5 <MDA <MDA Main Level-Controlled Area 
Fuel Pool Purif. Floor, area 27 15 5,961 <MDA 

Dup=<MDA 
Main Level-Controlled Area 

Fuel Pool Purif. Floor, area 27A 4 917 <MDA Main Level-Controlled Area. 
Taken to define elevated area 
associated with 27 and 28. 

Fuel Pool Purif Floor, area 27B 4 <MDA <MDA Main Level-Controlled Area. 
Taken to define elevated area 
associated with 27 and 28. 

Fuel Pool Purif. Floor 
(CM005) 

28 15 76,955 
Dup=83,417 

<MDA Main Level-Controlled Area 
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Table 1 (Continued) 

Sampling Location 
Sample 
Number 

Dose Rate 
(uR/hour) 

Total  
Contamination 
(dpm/100 cm2) 

Removable 
Contamination 
(dpm/100 cm2) Comments 

Routine Sampling (continued) 
Side of Liq. Waste Ret. 
Tank #1 

30 18 1,495 <MDA Basement Level, Att. A – 
Fig.s 4 and 6 

Side of Liq. Waste Ret. 
Tank #2 

31 17 1,834 <MDA Basement Level, Att. A – 
Fig.s 4, 5, and 6 

F.W. Heater Room (Wall) 40A 56a

Dup=52a 
8,129 

Dup=7,337 
<MDA 

 
Basement Level, Att. A – 
Fig. 9 

F.W. Heater Room (Wall) 40B 12 <MDA <MDA Basement Level, Att. A – 
Fig. 9 

Vapor Sphere Room 42 6 <MDA <MDA 
Dup=<MDA 

Basement Level 

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

50A 5 <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 4 NA <1000dpm/100cm2 Main Level-Public Access. 

Masslin Smear 
Main Floor-Zone 2 66 4 NA <1000dpm/100cm2 Main Level-Public Access. 

Masslin Smear 
Main Floor-Zone 3 67 4 NA <1000dpm/100cm2 Main Level-Public Access. 

Masslin Smear 
Main Floor-Zone 4 68 4 NA <1000dpm/100cm2 Main Level-Public Access. 

Masslin Smear 
Main Floor-Zone 5 69 4 NA <1000dpm/100cm2 Main Level-Public Access. 

Masslin Smear 
Main Floor-Zone 6 72 4 NA <1000dpm/100cm2 Main Level-Public Access. 

Masslin Smear 
Main Floor-Zone 7 73 4 NA <1000dpm/100cm2 Main Level-Public Access. 

Masslin Smear 
Main Floor-Zone 8 74 4 NA <1000dpm/100cm2 Main Level-Public Access. 

Masslin Smear 
Main Floor-Zone 9 75 4 

Dup=4 
NA <1000dpm/100cm2 Main Level-Public Access. 

Masslin Smear 
Main Floor-Zone 10 76 4 NA <1000dpm/100cm2 Main Level-Public Access. 

Masslin Smear 
Main Floor-Zone 11 77 4 NA <1000dpm/100cm2 Main Level-Public Access. 

Masslin Smear 
aThis measurement was likely taken less than 30 cm from the source. The reading will be confirmed during next 
survey.
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Table 1 (Continued) 

Sampling Location 
Sample 
Number 

Dose Rate 
(uR/hour) 

Total  
Contamination 
(dpm/100 cm2) 

Removable 
Contamination 
(dpm/100 cm2) Comments 

Additional Sampling Locations (Continued) 
Main Floor-Zone 12 78 4 NA <1000dpm/100cm2 Main Level-Public Access. 

Masslin Smear 
Main Floor-Zone 14 79 4 NA <1000dpm/100cm2 Main Level-Public Access. 

Masslin Smear 
Main Floor-Zone 13 80 4 NA <1000dpm/100cm2 Main Level-Public Access. 

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

Smear 
Basement Floor-Zone 2 71 5 NA <1000dpm/100cm2 Basement Level Masslin 

Smear 
Basement Floor-Zone 3 81 9 NA <1000dpm/100cm2 Basement Level Masslin 

Smear 
Basement Floor-Zone 4 89 6 NA <1000dpm/100cm2 Basement Level Masslin 

Smear 
Basement Floor-Zone 5 90 5 

Dup=5 
NA <1000dpm/100cm2 Basement Level Masslin 

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

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

Smear 
Basement Floor-Zone 8 93 5 NA <1000dpm/100cm2 Basement Level Masslin 

Smear 
Basement Floor-Zone 9 94 5 NA <1000dpm/100cm2 Basement Level Masslin 

Smear 
Basement Floor-Zone 10 95 5 NA <1000dpm/100cm2 Basement Level Masslin 

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

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

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

Smear 
Basement Floor-Zone 14 99 6 NA <1000dpm/100cm2 Basement Level Masslin 

Smear 
Basement Floor-Zone 15 100 5 NA <1000dpm/100cm2 Basement Level Masslin 

Smear 
Basement Floor-Zone 16 101 5 NA <1000dpm/100cm2 Basement Level Masslin 

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

Smear 
Basement Floor-Zone 18 103 5 

Dup=5 
NA <1000dpm/100cm2 Basement Level Masslin 

Smear 
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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. The motor of the entrance gate was not operational at the time of the survey, but 
was manually operated by the attending guard. The security guard controlled access into the 
gated facility and kept log of visitors. The security fence 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 
(same as in previous surveys - refer to Attachment 1 Photos, 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. 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 (refer to Attachment 1 
Photos, 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 appears to be functioning properly. No immediate action is 
necessary. 
 
Dome-Main Level: The Main Level (Controlled Area) is that portion of the Mail 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, which is also effective in reducing elevated dose rule 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, Figure 3). 
No immediate action is necessary on the Main Level. 
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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 did not reveal any significant 
discrepancies, although to paint on the Dome shell has faded. The building appears well 
maintained. No immediate action is 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 park appeared temporarily closed due to the demolition of buildings 
infested with termites. However, the lighthouse grounds are expected to reopen and continue 
as a tourist destination. No immediate action is necessary. 
 
General Site Upkeep: The buildings and grounds appear well maintained. No immediate 
action is necessary. 
 
Site Security: A security guard was present at all times during the survey. No immediate 
action is necessary. 
 
Erosion: Inspection of the surrounding property and slopes to the beach revealed no 
significant changes or signs of excessive erosion. Dense vegetation on the slopes from the 
facility to the beach appears to be effectively controlling erosion. No immediate action is 
necessary. 
 
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 
(uR/hour) Expected Exposure Ratea 

Annual Dose 
Limits 

(rem/year) 

Min. 
(uR/hour) 

Ave. 
(uR/hour) 

Max. 
(uR/hour)

Max. 
Exposure 

(hour/year) 
Rate 

(rem/year) 
Rad 

Worker Visitor 
Monolith Top 3 3.9 6 416 0.002 2 NA 
Main Level 
(Controlled Area) 

4 6.2 15 416 0.006 2 NA 

Main Level 
(Public Access) 

4 4 4 2,080 
(employee) 

0.008 2 NA 

832 (visitor) 0.003 NA 0.1 
Basement Level 4 8.5 56b 416 0.023b 2 NA 

aBased conservatively on the maximum-recorded dose rate at a conservative exposure scenario. For 
example, exposure level for the Monolith top would be 6 uR/hour × (1 rem/1,000,000 uR) × (8 
hours/1 week) × (52 weeks/1 year) = 0.002 rem/year. 
bThis measurement was likely taken less than 30 cm from the source. The reading will be confirmed 
during next survey. 
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The results summarized in the Table 2 indicate that there are no Radiation Areas as defined 
in 40 CFR 835 (0.005 rem/hour at 30 cm or 5,000 uR/hour at 30 cm for the dose rate 
measurements conducted at BONUS) in the BONUS Facility. 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 limits. 
 

Table 3 

Location 
Result (uR/hour) 

RPD (%) Comments Initial Duplicate 
11 4 4 0 Very good 

40A 56 52 7 Good 
75 4 4 0 Very good 
90 5 5 0 Very good 

103 5 5 0 Very good 
RPD = [(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 
minimum detectable activity (MDA). One survey location exhibited total surface 
contamination levels above the MDA. Survey location 9 had total surface beta/gamma 
contamination level of 1,084 disintegrations per minute (dpm)/100 cm2. This value is well 
below the survey action level for total surface beta/gamma contamination (5,000 dpm/100 
cm2). 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 RWPs may 
be required for any future intrusive work on the Concrete Monolith Top. 
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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 cm2 action level (5,961 and 
76,955 dpm/100 cm2, respectively). Two additional survey locations, 27A and 27B (917 
dpm/100 cm2 and less than MDA, 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 
(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 
1,000dpm/100cm2. 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. 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 
1,000dpm/100cm2. 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 6, 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 (refer to Attachment 1), had total surface beta/gamma contamination levels 
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above the 5,000 dpm/100 cm2 action level (8,129 dpm/100 cm2). Two additional survey 
locations, 30 and 31, exhibited a total surface contamination level above MDA, but well 
below the 5,000 dpm/100 cm2 action level. Based on these results, there are no radioactive 
Contamination Areas associated with the Basement Level. 
 
Two additional survey locations (42 and 43) were evaluated in the Vapor Sphere Room 
where a tank (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 (repeated from last year’s annual survey) were taken from on top of the 
newer concrete floor. Both removable and total surface readings at these two locations were 
below MDA. 

 
Recommendations for access control and posting of this area are provided below: 
 
• Proposed public access area in Basement Level – Despite the fact that fixed 

contamination has been shielded with the added concrete flooring in the basement, it is 
recommended that the proposed public access area in the Basement Level be 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 and 5), it is recommended that the proposed 
non-public access areas in the Basement Level be 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. 

• There is no need for special marking/posting of the Vapor Sphere Room or the tank in 
this room that was historically used for storage of radiological waste/material. Survey 
locations 42 and 43 may be removed from subsequent surveys. However, the Vapor 
Sphere Room will continue to be assessed through the masslin floor surveys performed 
annually on the Basement Level. 
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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 cm2) RPD 

(%) Comments Initial Duplicate 
19 (Total Surface) <MDA <MDA NA Good 
27 (Removable) <MDA <MDA NA Good 

28 (Total Surface) 76,955 83,417 8% Good 
40A (Total Surface) 8,129 7,337 10% Good 

42 (Removable) <MDA <MDA NA Good 
RPD =[(Sample – Duplicate)/[(Sample + Duplicate)/2)]] × 100 
 
All QA/QC checks performed within limits. 
 
LABORATORY DATA 
 
None. 
 
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, but was manually operated by the attending guard. Repair or replacement of the 
gate motor is recommended, but not critical in maintaining site security. 

• Concrete Monolith: It is recommended that the Concrete Monolith Top be 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. Before the 
Fuel Storage Room is put to public use, it is recommended that the equipment be 
relocated elsewhere in the facility and a comprehensive survey performed on the floor, 
walls, and other accessible surfaces. 

• 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 be 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 be 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) 
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. 

• There is no need for special marking/posting of the Vapor Sphere Room or the tank in 
this room that was historically used for storage of radiological waste/material. The 
current condition (i.e., potential for contamination of internal system/surfaces) of this 
tank is no different from other tanks, piping, and ancillary equipment in the Basement 
Level. Survey locations 42 and 43, which have been covered by the newer concrete 
flooring, may be removed from subsequent surveys. However, the Vapor Sphere Room 
will continue to be assessed through the masslin floor surveys performed annually on the 
Basement Level. 

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

 
 

 
Figure 8. Basement Level – Surface Cracks in Concrete Cover (Typical) 
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Figure 9. Basement Level – Survey Locations 40A and 40B 

 
 

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

Storage Tank 
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Figures 11a and 11b. Basement Level – Survey Locations 50A and 50B 
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Annual Survey Contamination Survey Forms and Sketches 



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

Rincon, Puerto Rico CONTAMINATION SURVEY FORM 

Project: BONUS-MMG Date/Time ~'l,Uloi' 'l:~
11 

Task Number - CF~ .. e,? 
Specific Area of Survey: Entombed Building-North Side MDA=((2.71/Tbkg + 3.3sqrt(Bkg/Tbkg+Bkg/Ts))/E x CF 

~ - - ... 
Purpose of Survey: Year 2009 Comgrehensive Surve:i A=(Sample-Bkg)/E x CF 

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

(minutes) (cpm) 

Ludlum 2221 149991 feb dq 2.010 44-9 154535 a t(f,i.cto f C? % J01L 4q ::f-'5+ ,,, // I // I ~I "/ I // I I b 010 ; 0 1 I 38 qo/ 

SURVEY DATA Survey Map Attached ef'ves • No 

Gross Counts in CPM Contamination in dpm/100 cm2 

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

1 North Side .- e -fcyi,i, ,._. + w. J 4111 • I £MDA-

2 North Side 
,, >':✓ I 45 c.,,J/✓ I L MDA-

3 North Side /I ;r I '-t ( ~r;;o1°" I L t't)p,A. 
' I 7 4 North Side ,1 Lf~ ~ ~OA-

- 24 North Side - F&,r ~ve) I 3q I c:.A1 or!-
/' 26 North Side -vl~cr k~ I 42-. I L/1'\.~4 

I I 
I I 

,, 

Survey Technician: '.B ~ J- t\o-.. "ti.-> 
Reviewed By: /"~ - ,, I -, 

·MDA is total in dpm/100 cm2 

~------------~w ~ A ~ I a, z c. p IN"' 

Page _r_ of 't-. Rev 2 (2/07) 



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

RADIOLOGICAL SURVEY REPORT (MAP) 

SITE: 
Entombed Reactor Building Time: Am Date: Yr~Mo 

Task: Comprehensive Survey RWP: U{Pr 

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

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

Building: Entombed Reactor Building 

Sketch: 

Location: North Side 

Instruments (Model and Serial Numbers): M11J~ /°J -#-//./ '8(&/0 

Survey Technician(s): ~ '4eJi •(NV j ~(. 

= Sample Locaiions 

F" ;', 

Page 1::._ of~ Rev 2 (2/07) 



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

Rincon, Puerto Rico CONTAMINATION SURVEY FORM 

Project: BONUS- MMG Date/Time 2 ~ 5q ,, °'Z-001 
10 '"/;rJ' 

Task Number -
Specific Area of Survey: Entombed Building-NoruthWest Side MDA=((2.71/Tbkg + 3.3sqrt(Bkg/Tbkg+Bkg/Ts))/E x CF 

Purpose of Survey: Year 2009 Comi;irehensive Surve~ A=(Sample-Bkg)/E x CF 

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

(minutes) (cpm) 

Ludlum -2221 149991 ,,. F£~~Uo 44-9 154535 ,,~F~'Zod'c I I/,.. % /0 I 
,_ 'l-1 '7-~1 

I I I I % I 

SURVEY DATA Survey Map Attached ~Yes • No 

Gross Counts in CPM Contamination in dpm/100 cm2 

py py py py 
No. Description/Location Removable .... Total , - Removable Total 

5 Top Plug Face S-'-'ll.. I G~\tc-lO' >..t-1, ~hfJ~ -
6 Top Plug Face jlV)t.:'\ C,7-

~(>,,.,... 

,L_n,[)/). -r~+!t\. \>"-1?< 
7 Top Plug Face '-/'-( \ L... t-"\.C>UL 
8 Top Plug Face Lf 7 1 Lh-vA 
9 Top Plug Face t '::) &w 

'l /q/d"I ,,o8'f._, ~ 
10 Top Plug Face $'~ I L k D !). 
11 Top Plug Face \ 6'/ LKO~ 
12 Top Plug Face } 65 ~ ,,...~, 

\ 

13 Top Plug Face I 5{, 
, 

L #-'t llll I 

14 Top Plug Face 
I e;~ ~M~ 

15 Top Plug Face \ S'( I ~ J/IIQA 
16 Top Plug Face ) ~t./ ( <.MC>71 
17 Top Plug - Top Surface I I 

" so ~ M lllr-

18 
Top Plug - Top Surface .Sfb L:...t-t--t,'1 

19 
Top Plug - Top Surface 

I 55 ,4.. ht.}) "1 
/f~ D,-£1 /.. c.-k. I 5'/ \ ~/St}:,~ 

Survey.Technician: l!:iu': o 
Reviewed By: C,,. 

e.i t<L~ 

·MDA is total in dpm/100 cm2 

Page _!_ of 2.. Rev 2 (2/07) 



Figure 1 - Entombment System - Plan at Elevation 68' - 0" 

2. ~ 2,(Jt> 'I 
/0 Is tr-~ 1 = Sample Locations 

j I ' r r I 

; : . : i ; ~ 

C!t/z/o, 
I. ky~..s 
c. wt.bk 

··················· 6 ................... . 

37 



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

Rincon, Puerto Rico CONTAMINATION SURVEY FORM 

Project: BONUS-MMG Date!rime ( '3 Z 5 f /z./o~ask Number -
Specific Area of Survey: Entombed Building-Main Floor MDA=((2.71/Tbkg + 3.3sqrt(Bkg/Tbkg+Bkg/Ts))/E x CF 

Purpose of Survey: Year 2009 Com[;!rehensive Survey A=(Sample-Bkg)/E x CF 

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

(minutes) (cpm) 

Ludlum 2221 149991 'l I," I 10 44-9 154535 --z_/, o, ho /IA % lo I I :>8 9'0 I 
I I I I % I 

SURVEY DATA Survey Map Attached ~Yes • No See f ~fl... '2. .; 2 °" f.'.~ 
Gross Counts in CPM Contamination in dom/100 cm2 

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

- 20 Main Floor ~,u-~~ '-/7 
'" ~ _,..,_ 

~Ml>lt 0~ P-./-. 
21 Main Floor 

,l S't " ~/l'tDlt 
/ 27 Main Floor I 18/ ) :S'_,, '161 

28 Main Floor ~ J,9Btf I 7(;..> 95S 
27A Main Floor ) ,o \ </17 
278 Main Floor ( '-f ~ / "'-M DfJ 
?.,,Cf; Dn _I) -.;> 2/o'<, 9 ( 113, l/17 

-

--

---------~ 

Survey Technician: ~- pv~,h 
Reviewed By: ~- s-. k,.,';;iS 

·MDA is total in dpm/100 cm2 

Page _J_ of _J_ Rev 2 (2/07) 

,)? - ,_ -, 

✓ 

✓ 
✓ 

✓ 



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

Rincon, Puerto Rico CONTAMINATION SURVEY FORM 

41/,z../c,! 
Project: BONUS-MMG Date/Time J.'3-:S S Task Number-

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

Purpose of Survey: Year 2009 Comgrehensive Survey A=(Sample-Bkg)/E x CF 

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

(minutes) (com) 

Ludlum 2221 149991 2//()//0 44-9 154535 -:2/;9/;~ !kl % /en I ~~ 7'0/ 
I I I I % I 

SURVEY DATA Survey Map Attached lil"ves • No 

Gross Counts in CPM Contamination in dpm/100 cm2 

py py py py 
No. Descri otion/Location Removable Total Removable Total 

22 South Side 
X,,L-.S-~ C/C) .s-e.~ ~~~ ~y1,1j),t 0 .... 4--... t::>O\.+~ 

. -

Survey Technician: e,. W..t.,.b}J 
Reviewed By: P- -y-, It.. ,'VI 5 

·MDA is total in dpm/100 cm2 

Page _l_ of ?_... Rev 2 (2/07) 



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

RADIOLOGICAL SURVEY REPORT (MAP) 

SITE: 
Entombed Reactor Building Time: /"J 35 Date: Yr!!_l_Mo1__Dy "Z-

Task: Comprehensive Survey RWP: 

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

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

Building: Entombed Reactor Buildin° 

Sketch: 

Location: South Side 

~00rE'P-""'°'I"'"'"' 
~·~v 

37' - 4~ 

Instruments (Model and Serial Numbers): tYZt:1d,,A I°! .:II 1rrg ;q () 

Survey Technician(s): __ 0_•__,,/,1./'---_W_~=-------

Page '7. of "2- Rev 2 (2/07) 



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

Rincon, Puerto Rico CONTAMINATION SURVEY FORM 

'tJ2-/6q 
Project: BONUS-MMG Date/Time ''3'36 Task Number -
Specific Area of Survey: Entombed Building-Southwest Side MDA=((2.71/Tbkg + 3.3sqrt(Bkg/Tbkg+Bkg/Ts))/E x CF 

Purpose of Survey: Year 2009 Comi;2rehensive Survey A=(Sample-Bkg)/E X CF 

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

/minutes) (cpm) 

Ludlum 2221 149991 e../Jc;/10 44-9 154535 -z/19/10 /{, % tod 5~ 7'o/ 
I I I I % I 

SURVEY DATA Survey Map Attached ll!"Yes • No 

Gross Counts in CPM Contamination in dom/100 cm2 

BY BY BY BY 
No. Description/Location Removable Total Removable Total 

23 Southwest Side 
.J.c...e.... s~.,_.. 

~ ~~-;:~ L./1-10/} 'P ~ i::) ...... 

c::--- -

Survey Technician: e... (A.) .c...,J.J, 
Reviewed By: ~- ,:r-, Zc:,::i,i ..S: 

·MDA is total in dpm/100 cm 2 

Page_l of.:?-:-- Rev 2 (2/07) 



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

RADIOLOGICAL SURVEY REPORT (MAP) 

SITE: 
Entombed Reactor Building Time:l '3 ~o Date: YrtJf Mo_f_Dy Z.. 

Task: Comprehensive Survey RWP: 

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

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

Building: Entombed Reactor Buildino

Sketch: 

Location: South West Side 

Entombment 

<(-----------------+-

Instruments (Model and Serial Numbers): ~J,,t,,,J /Cj ,lp;/1./8/9 {) 

Survey Technician(s): __ cc._. __ lA/ __ ~ __ b ______ _ 

Page L- of '2--

-U' 

Rev 2 (2/07) 



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

Rincon, Puerto Rico CONTAMINATION SURVEY FORM 

Project: BONUS-MMG Date/rime 
1/z/c,9 /3/S Task Number -

Specific Area of Survey: Entombed Building-NoruthWest Side MDA=((2.71ffbkg + 3.3sqrt(Bkgffbkg+Bkgffs))/E x CF 

Purpose of Survey: Year 2009 ComQrehensive Surve~ A=(Sample-Bkg)/E x CF 

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

(minutes) (cpm) 

Ludlum 2221 149991 2/J'!/10 44-9 154535 'l...(/<J/lo It:-.. % /01 I 3~ 9a/ 
I I I I % I 

SURVEY DATA Survey Map Attached IB'Yes • No 

Gross Counts in CPM Contamination in dom/100 cm2 

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

25 Northwest Side 
St..c..,. ✓n,,~ l-(3 ~A-t_, ~n-,(!o, 

<=/""JDA-P..A-a. I>e..½ 
.... -

le 

Survey Technician: t:...~ ~ 
Reviewed By: l). ;I-e.+iA,.1"1.5 

"MDA is total in dpm/100 cm2 

Pagel_of_Z-- Rev 2 (2/07) 



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

RADIOLOGICAL SURVEY REPORT (MAP) 

SITE: 
Entombed Reactor Building Time: /".3/S Date: YrtlMo_!l__Dy '2... 

Task: Comprehensive Survey RWP: 

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

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

Building: Entombed Reactor Building 

Sketch: 

Location: North West Side 

Instruments (Model and Serial Numbers): t'Joj./V/ / 4/ # I'¥ B / 'l CJ 

Survey Technician(s): __ C_•~W~_<l ___ b _____ _ 

Page--2._of '2-

Fioor Eievat/On 
fio:' -0" 

Rev 2 (2/07) 



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

Rincon, Puerto Rico CONTAMINATION SURVEY FORM 

Project: BONUS-MMG Dateffime 8 - Di;-!: -0 ', Task Number NA 

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

Purpose of Survey: Year 2009 Comgrehensive Survey A=(Sample-Bkg)/E x CF 

Inst. Type Serial# Cal. due date Probe type Serial# Cal. due date Efficiency Ct. Time Bkgd MDA. 
TbkgfTs Reading 
(minutes) (com\ 

Ludlum 2221 149991 
19-Feb-2010 

44-9 154535 
19-Feb-2010 

16% 10/1 ':s"'o/ NA 

I I I I % I 

SURVEY DATA Survey Map Attached [!(Yes D No 

Gross Counts in CPM Contamination in dcm/100 cm2 

Jly ~y Jly Jly 
No. Descriotion/Location Removable Total Removable Total 

65 Main Floor-Maslim (Zone 1) 4{ </V! 04 NA NA 

66 Main Floor-Maslim (Zone 2) '-13 NA LMDH NA 

67 Main Floor-Maslim (Zone 3) 3g L./Vj i) /I-NA NA 

68 Main Floor-Maslim (Zone 4) 3f<~ ~/1/IDfi NA NA 

69 Main Floor-Maslim (Zone 5) ,5·- ~fa!DA NA NA 
72 Main Floor-Maslim ( Zone 6) '-l /,tJ L/VfDA NA NA 
73 Main Floor-Maslim (Zone 7) _52- ~/Vl DI/ NA NA 

74 Main Floor-Maslim (Zone 8) s 2.-" ~/JiDH NA NA 

75 Main Floor-Maslim Zone 9) 4 ~MM NA NA 
76 Main Floor-Maslim (Zone 10) L,t,£1/ LM,M NA NA 

77 Main Floor-Maslim (Zone 11) 
1/ ~/vl])i-f NA NA 

78 Main Floor-Maslim (Zone 12) 
4,l,;?.. Lfo1f)lt NA NA 

79 Main Floor-Maslim (Zone 14) ,3, t.J ;t 11-1 DA NA NA 

80 Main Floor-Maslim (Zone 13) 4/-/ LJVl'()/t NA NA 

Survey Technician: 
A -i-

ce.,fa,, c. wJi:> rft /: 1c ;~;;.."' 

Reviewed By: I /I 2o 0 

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

11-pf t' 6 X, iv'I D II ~ 7 I c.,,pm 

Page _J_ of 2,. Rev 2 (2/07) 



TECH:\OLOGICAL '\ll"SEUi\l DR. i\lODESTO IRIARTE BEACCHA;\IP (former BO'.'iUS REACTOR F.-\CILITY) 
Rincon, Puerto Rico 

RADIOLOGICAL SURVEY REPORT (MAP) 

SITE: 
Entombed Reactor Buildin5> Time: / :/t!KJ h-s Date: Yr 0 Mo_f_Dy 2... 

Ta,k: Comprchcnsi,c Survey RWP: 

\,fop k,:y: 0 = Sample Locatio n D = Air Sampler Location _=Corl:! Sampk 

Dose Rate Abbreviation, : CT/WB/GA. where CT= Contract. WB = \\'hole Body. GA= Gcn~ral Arca 

Building: Entom hcd Rcad or Ruil<limz 

Sketch: 

No. 

Zone l= 65 
Zone 2= 66 
Zone 3= r,7 
Zone 4= 68 
Zone .5= 69 
Zone6= 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 

NS=not swiped 

RAS-Air Sample 

,;. z_o 

N- 2' 
~ z.7 
II -z 71'1 
~Z,B 
it 2.~ 

.l 

I 

Locati<>n: \,Jain Floor 

Instruments (Modd and Serial Kum hers): ft/,d.J / 2 ,,/, /~fJ / '1 c) 

Survey T echnician(s): --'Cc.-• ....cW.-=-tj~~b~--------

Page Z or~ 

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

Rincon, Puerto Rico CONTAMINATION SURVEY FORM 

flz/o'r 
Project: BONUS-MMG Date/Time / 356 Task Number --
Specific Area of Survey: Entombed Building-Basement Floor MDA=((2.71!fbkg + 3.3sqrt(Bkg!fbkg+Bkgffs))/E x CF 

Purpose of Survey: Year 2009 Com12rehensive Surve~ A=(Sample-Bkg)/E x CF 

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

(minutes) (cpm) 

Ludlum 2221 149991 Z(lt;(/0 44-9 154535 2../11 /10 lb % f C> I ( 38 '/0/ 
I I I I % I 

SURVEY DATA litY s~ '3•' l ;.;r /1/(c.u/,'w -v Survey Map Attached es • No r ~vt-

Gross Counts in CPM Contamination in dpm/100 cm2 

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

30 Basement Floor-Side of Tank #1 .s~ ..f;,,t.H' 73 s~~U>r ? ~S:J t:>e...~ t::> ~ 
31 Basement Floor-Side of Tank #2 \ 81- / 1; B s -$1 

40A Basement Floor-Wall (4" from floor) 2 3;3> I 8112? I 

40B Basement Floor-Wall (4" from floor) J 1t7 I 

\ ~ M P4 
42 Basement Floor ( lf C, \ ,e....1"4 D,.1J 
43 Basement Floor "\ 3o \ C../tf]:)4 

50A Basement Floor-Wall (block) I L/~ I ~/1/{~t'J. 
50B Basement Floor-Wall (concrete) 51 " ~/Z,'fD~ 

l{o>9 ~ VI)' },'e,d-e, I 'Z, It./ I 1 / ~ 3 7 
- ------------- ----

--------------/ ----C -" 
Survey Technician: IJJ/tf,A 
Reviewed By: [_ /~~~ LJ.,. 

"MDA is total in dpm/100 cm2 

Pagelof___J_ Rev 2 (2/07) 

✓ 
v 
✓ 

V 



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

Rincon, Puerto Rico CONTAMINATION SURVEY FORM 

Project: BONUS-MMG Datemme 8-~c.-05 Task Number NA 

Specific Area of Survey: Entombed Building-Basement Floor MDA•((2.71/Tbkg + 3.3sqrt(Bkg/Tbkg+Bkg/Ts))/E x CF 

Purpose of Survey: Year 2009 Comi;1rehensive Surve:,: A=(Sample-Bkg)/E x CF 
' 

Inst. Type Serial# Cal. due date Probe type Serial# Cal. due date Efficiency Ct. nme Bkgd MDA. 
Tbkg/Ts Reading 
(minutes) (com) 

Ludlum 2221 149991 
19-Feb-2010 

44-9 154535 
19-Feb-2010 

16% 1011 ~! NA 

I I I I % I 

SURVEY DATA Survev MaD Attached • Yes • No 

Gross Counts in CPM Contamination in dpm/100 cm2 

f3y !3Y f3y Pr 
No. Descriotion/Localion Removable Total Removable Total 

70 Maslim - Zone 1 
..C/v1Dl4-3 f J NA NA ~, 

71 Maslim - Zone 2 "1.-s L /Vl DA-' NA NA 
81 Maslim - Zone 3 ,3, ;;1 ~/Vl D;:,I NA NA 

89 Maslim - Zone 4 ~"'-/ ~;Vt t),4 NA NA 

90 Maslim - Zone 5 ' ..!ft'l D,41 ( NA NA 
91 Maslim - Zone 6 

4~ ~M Dl-t NA NA 

92 Maslim - Zone 7 / L.,,1/lD11 NA NA 

93 Maslim - Zone 8 y .?-/1/l DA-NA NA 
94 Maslim - Zone 9 J...-/i! c. 11✓i D,4 NA NA 

95 Maslim -Zone 10 ;:l ?-/t1 bit » NA NA 

96 Maslim - Zone 11 .:~ ,7W•~ LMDl4-::,,;::: NA NA 

97 Maslim - Zone 12 "2 8" l---M DI/. ;;;;, NA NA 

98 Maslim - Zone 13 <-/ <(UD# NA NA 

Survey Technician: ,;;;;,, . L.;<: .. f.::..;:.. 
<:..-, w..,,_,bb 1/t1/,z,r:./o Reviewed By: ¢£':h.,,,~ 

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

a_f,a,ox. /11DA ~ 7 3 C-,f/YJ 

Page J of_ Rev 2 (2/07) 



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

Rincon, Puerto Rico CONTAMINATION SURVEY FORM 

Project: BONUS - MMG Date/Time 8 -D·.r-c-o ~ Task Number NA 

Specific Area of Survey: Entombed Building-Ba§ement Floor MDA=((2. 71/Tbkg + 3.3sqrt(Bkg!Tbkg+Bkg/Ts))/E x CF 

Purpose of Survey: Year 2009 Comt1rehensive Syrveit: A=(Sample-Bkg)/E X CF 

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

Tbkg/Ts Reading 
(minutes} /com} 

Ludlum 2221 149991 
19-Feb-2010 

44-9 154535 
19-Feb-2010 

16% 10/1 "-ti NA 

I I I I % I 

SURVEY DATA Survey Map Attached • Yes • No 

Gross Counts in CPM Contamination in dom/100 cm2 

fly fly fly jly 
No. Descriolion/location Removable Total Removable Total 

99 Maslim - Zone 14 t/!!:) ~/v1D4 NA NA 

100 Maslim - Zone 15 ; 
~;ni)/1 i NA NA 

101 Maslim -Zone 16 '{:;, L-/l-1 DA NA NA 

102 Maslim - Zone 17 ,i.-i ~~D.4 NA NA 

103 Maslim - Zone 18 tf:3 L./21 f)A-NA NA 

.. ~ ... ,. 
L-,/ 

NA 

-------
NA 

NA ~ NA 

~ NA 

~ 
i-------

NA NA J ________ 
NA NA 

-------- NA NA 

------ NA NA 

....---::.: 
:.,....----

NA NA 

Survey Technician: A..l....>~ C,W.e_bb ,/,, /,z,,~10 
Reviewed By: ,-.., 

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

/1-ppr-t,X.. Ab I/- ~ 73 (IJM 

Page..l._of_3._ Rev 2 (2/07) 
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TECHNOLOGICAL MUSHJM DR. MODESTO !RIA.RTE BEAUCHAMP !former BONt:S REACTOR FACILITY) 
Rincon, Puerto Rico 

RADIOLOGICAL SURVEY REPORT (i\lAP) 

SITE: 
Entomhcd Reactor l:luildin" 

Task: Comprehensive Survcv 

Building: Entombed Rc~ctor Building 

Sketch: 

No. 

Zone l= 71 
Zone 2= 80 
Zone 3= 81 
Zon~ 4 = 89 
Zone 5 = 90 
Zone 6= 91 
Zon.: 7 = 92 
Zone 8 = 93 
Zone:, 9 = 94 
Zorwl0= 95 
Zonel I= 96 
Zone12 = 97 
Zone ! 3 = 98 
Zoncl 4 = 99 
Zond5 = 100 
Zonc l 6 = IOI 
Zone l7 = 102 
Zoncl8 = 103 
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31 

4011 

~ Of/.DCAf 

4 (j (}_, 

Lf 2 
L/3 
5o4 
S-oB 
?:, o P. 

µH/hr 

-s -5 -_a_L. 

Page ~ of ? 

Time: _ tl130 Date: Yr a!t__ t-.lo L Dy 2. 

RWP: 

Location: Basement Floor 

1 = s ample Locations 

· ···· ·- ! 

• SC'd ,;,.,,,,,,y 
AbclY"t ~ao un, 11.mtt 

Rel' 2 (2/07) 



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

Rincon, Puerto Rico CONTAMINATION SURVEY FORM 

1500 
1/z/a'I 

Project: BONUS-MMG DatetTime Task Number -
5'" '(,,,c--f 

MDA=((2.71/Tbkg + 3.3sqrt(Bkg/Tbkg+Bkg/Ts))/E~ Specific Area of Survey: Cnklr,,bed Elolldir 19-ll!Di • ti ivVest ~ 

Purpose of Survey: Year 2009 Comr2rehensive Survell A=(Sampie-Bkg)/E ~ 

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

Ludlum 2221 149991 ,z/f //o 44-9 154535 l"l./1/16 /(, % /o i I 2-8 //(:. 

I I I I % I 

SURVEY DATA Survey Map Attached • Yes fa'No 

Gross Counts in CPM Contamination in dpm/100 cm2 

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

1, fh1~ 347 ~/v/'iY? ( 

15 (,n,,.,~r- 2-9 ~/Z-'tDA 

14 I/ 3c ~/1104 
13 JI '3 2.. ~/1---tT>.4 
/? // 34 41-10~ ) 

II II 3&/ LMDA / 
/0 I/ 3'1 '-/V1il4 I 
q I/ "35 I L/1'1i),4 j 

~ II '-12. 
I 

L--;1,-1af9 
I 

j \ 

7 I/ 35 I 
~/1/(l)~ \ \ 

~ I I 39 \ L/VZD,4 ' 
.lS >/ '37 ' ~/J,IM 
q II 38 L-/1-'t"i),? / 
'3 " 35 I G..,.4'1"D4 

I 

I 

2.. I/ 3/ l L.,,,,,.,,1)4 \ 
II 3D 

1 

I ~~1)'1 
L/2. ti I 

1111 

Survey Technician: 6. 1ul.J;J. 
Reviewed By: LJ, ,. o-.,,,L,~/v-. .s 

·Mo A is removable~n dpm/1 oo cm2 
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TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY) 

Rincon, Puerto Rico CONTAMINATION SURVEY FORM 

-

Date/Time /'-/35 
'f/z./0'1 -Project: BONUS-MMG Task Number 

~"" ~~s 
MDA=((2.71/Tbkg + 3.3sqrt(Bkg/Tbkg+Bkg/Ts))/E~ Specific Area of Survey: et ,to,, ,bed !3Ulldl119-P~c,, • ti ,West Side 

Purpose of Survey: Year 2009 Com12rehensive Survet A=(Sample-Bkg)/E,..er 

Inst. type Serial# Cal. due date Probe type Serial# Cal. due date Efficiency Ct. Time Bkgd MDA 
Tbkg/Ts Reading dft>t/1a,c,. '2. 
(minutes) 

Ludlum 2221 149991 Vi'lllo 44-9 154535 z/;1//0 /~ % /01 ( 28 [[~ 
I I I I % I 

SURVEY DATA Survey Map Attached • Yes !!'..No 

Gross Counts in CPM Contamination in dpm/100 cm2 

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

31 </Y?,1' Ar- 40 I t::M bA- I 

3() .c/'>"l ~ 42- l I 
~/Vli);(/ I 

2.3 S.;Vl.e.o.r 37 \ ~nD~ \ 

20 (;I>')~ t.,J 0 \ ~/'11>4 \ 
'2..1 (/ 34 I .Lr,()/1 \ 

1.,7- (I 42. I <:,/I? i>4 I 

278. " 3c; L-/1-1()11 I 
?.711 // 3S ~/1'1 D✓-1- I 
28 '/ 3o \ ~DIJ-
?7 I/ 39 ~/VI (),4 \ 

'27 t)-..ol'~ Go Uvt f '37 ~/VIDJ'l \ 
2~ 'fl-,, a.r L-/ 2- J z..~[),4 \ 

2'-/ 39 I 4tod 
I 

3~ \ I 25 LA--tD/9 

19 '32> \ ~/11D4 I 

,s :so LMIYf- \ 
/7 l/2- { ~MM \ 

Survey Technician: ll flR_ Jill s 
Reviewed By: c. U/e 

'MDA is removable~in dpm/100 cm2 
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TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY) 

Rincon, Puerto Rico CONTAMINATION SURVEY FORM 

o/2-/4,o/ 
Project: BONUS-MMG Date/Time ( 5 Zo Task Number ~ 

.> ?"&- u:.r,S, 
Specific Area of Survey: 1£i'lttlllltl!'!CI l:3•IIC1In~-r~oI • trmest Sid!r MDA=((2.71ffbkg + 3.3sqrt(Bkgffbkg+Bkgffs))/E~ 

Purpose of Survey: Year 2009 Com12rehensive Survell A=(Sample-Bkg)/E ~ 

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

Ludlum 2221 149991 1-/1r /10 44-9 154535 'l-/;'}//o /6 % /01 I zs t/G, 
I I I I % I 

SURVEY DATA Survey Map Attached • Yes tlf'No 

Gross Counts in CPM Contamination in dpm/100 cm2 

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

4?_ Sme.,a.r- 5/ I 1 / I / I ~11'>10-
---, l { dC- OJI ~-<t 

&/2 D, .... .t?l'r.-k ze; I ~....,.,u4 l 
'-/ 2 14Jel. 0._,oL,~ 39 ' \ ~/1-1.'D4 
l./3 s-~-ec-.'<° "35 I I I ~,,-,,D,4 
~/I // 2S I ~~M I 
SoB // 3/ 

I 

L-/"'l D4 j 

' 401/ I/ '2-'1 L-;4-1 i) /1- ' <-fo~ l! <J3 C:..l'vti),'9 I 
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I 
I 

\ \ 
' 
I I / 

t 

Survey Technician: C- • e,,v ~£6 
Reviewed By: t5. T~h_inS-

Page_-1of '> 
·MDA is removable~in dpm/100 cm2 

Rev 2 (2/07) 



 

Attachment 3 
Physical Condition - Inspection Checklist 



Inspection Checklist 
BONUS Decommissioned Facility, Rincon, Puerto Rico 

Date of This Revision: 

Last Inspection: 

Inspectors: 

Next Inspection (Planned): 

No. Item 

1 
Specific site surveillance 
features 

Dome-entombed 
2 concrete monolith and 

monolith penetrations 

Dome-
3 

external piping systems 

4 Dome-Basement Level 

Dome-Basement Level 
5 

flooding 

6 Dome-Main Level 

7 Dome-Mezzanine Level 

8 
Dome-

exterior 

9 Surrounding land 

10 General site upkeep 

11 Site security 

12 Erosion 

@>- D·.c-o9 
9 - .D,c- 0 9 

~ CS'm'f a~oS and }\ti6})o ~~ 

Issue Action 

See attached table. Inspect. 

Structural defects or degradation can Inspect for possible indications of 
result in loss of containment of radioactive structural problems, such as 
materials. cracking, staining, and spalling. 
Systems were flushed during 
decommissioning. Incidental Inspect for possible indications of 
contamination remains, which may be deterioration, such as peeling and 
released if systems corrode or otherwise blistering paint, staining, and flaking. 
fail. 
Some areas contain radiological 
contamination in excess of DOE Note condition of access control 
standards; the general public is not barricades. 
allowed access to contaminated areas. 
Water accumulating in Basement Level 

Inspect for gasket and storm water 
may mobilize and redistribute surface 

drains. 
contamination. 
Some areas contain radiological Note condition of access control 
contamination in excess of DOE barricades, ceramic floor tile, and 
standards; the general public is not lead blocks; note general 
allowed access to contaminated areas. housekeepinq. 
Some areas contain radiological 

Note condition of access control to 
contamination in excess of DOE 

mezzazine; note general 
standards; the general public is not 
allowed access to contaminated areas. 

housekeeping. 

Building should appear well maintained Visually inspect. 

New or changing features or activities 
Note changes within 0.25 mile 

adjacent to the site may affect site 
security. 

(400 m) of site. 

Building should appear well maintained. 
Observe and evaluate changes in 
site conditions. 

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 to site are not actively eroding in a way 

that could adversely affect the Facility. adjacent slopes and beach. 



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

Feature Comment 

Access road and parking area Asphalt 

Entrance gate Motor-operated 

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

Security fence Chain-link, topped with three strands of barbed wire 

Dome-monolith plaques Visually inspect 



 

Attachment 4 
Calibration Sheets 

 



lil 
Designer and Manufacturer 

Scientific an~~ndustrial 
Instruments 

LUDLUM MEASUREMENTS, INC. 

CERT/FICA TE OF CAL/BRA TION 
POST OFFICE BOX 810 PH. 325-235-5494 
501 OAK STREET FAX NO. 325-235-4672 
SWEETWATER, TEXAS 79556, U.S.A. 

CUSTOMER PUERTO RICO ELECTRIC POWER AUTHORITY ORDER NO. 20129026/331706 ----------------- - ---------------- -
Mfg. Ludlum Measurements_,_l_nc_. ___ Model 2221 Serial No. ---;,,,/ Y.!l_Cj_C/_~_,_/ ___ _ 

Serial No. __ R_~-'---'-(/-= SS~<l_._(-=5-':>"'-5-=-- -Mfg. Ludlum Measurements, Inc. Model 44-9 

Cal. Date 19-Feb-09 Cal Due Date _ _ _ __ 1.:...:9'-·'-Fe=b'-·-'-1 O"----- Cal. Interval 1 Year Meterface 202-159 

Check mark ~pplies to applicable instr. and/or detector IAW mfg. spec. T. 72 °F RH 24 % Alt 698.8 mm Hg 

O New Instrument Instrument Received [efwithin Toler. +-10% O 10-20% D Out of Toi. D Requiring Repair D Other-See comments 

~ Mechanical ck. ('6' Meter Zeroed • D Background Subtract ~ Input Sens. Linearity 
M" FIS Resp. ck GZf Reset ck. [i2f Window Operation ~ Geotropism 
G2f Audio ck. O Alarm Setting ck. G2f Batt. ck. (Min. Volt) 4.4 VDC 

~Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. [J Calibrated in accordance with LMI SOP 14.9 rev 02/07/97. 
Threshold mV 

Instrument Volt Set 900 V Input Sens. 50 mV Del. Oper. 900 V at 50 mV Dial Ratio 100 = _10 __ _ 

~ HV Readout (2 points) Ref.fins!. 500 505 V Ref.fins!. 2000 / __ C,~C:)k:> ___ V 

COMMENTS: 
Sr90y90 s/n 5281 act.107,385dpm 27% 4Pi 

ct.29,047cpm -Bg40 ct.29,007cpm 
Co60 s/n 0886 act.12,089dpm 13.3% 4Pi 
ct.l,658cpm -Bg40 ct.l,618cpm 

Ni-63 s/n 0909 act.285,704dpm 0.13% 4Pi 
ct.400cpm -Bg40 ct.360cpm 

Cs-137 s/n 0754 act.185,339dpm 1.5% 4Pi 
ct.2,810cpm -Bg40 ct.2,770cpm (gamma) 

Cs-137 s/n 1588-112 act.6,632dpm 21% 4Pi 
ct.l,36lcpm -Bg40 ct.l,32lcpm (beta) 

All efficiencies taken at 1/4 in. 
from the surface of the detector 

Cs-137 s/n 2008 reads~32,283cpm 1/4 
inches from surface 
Sr90y90 s/n 3432-09 reads~l7,314cpm 1/4 
inches from surface 

Firmware:26-10-10 

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

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

x1K 400kq'.1m ':/._~ 4eo 
x1K 100kcpm LOO. JOO 
x100 40kcpm lf.:::D '/CD 
x100 10kcpm 

~~ fro 
x10 4kcpm '7(x) 
x10 1kc m ~ 

(CO 
x1 400c m 'too 
x1 100c m /CQ /<.:X) 

'Uncertainty within ± 10% C.F. within± 20% ALL Range(s) Calibrated Electronically 

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT 
CAL. POINT RECEIVED METER READING' CAL. POINT RECEIVED METER READING• 

Digital 
400kcpm 4o<:>SCJ_~ 

Log 
500kcpm 5c:o~ _ SQ;;)K Readout Scale 

40kg:>.!!!._ <.fool., __ 50kcpm - ~t- ~L 4kcpm __ '(Qi_ 5kcpm S' 
400cpm l.fo 500q'.1m ~ -

40cpm 50cpm SQ_ so 
Ludlum Measurements, Inc. certifies lhat the above instrument has een calibrated by standards lraceable to the National lnstilule of Standards and Technology, or lo the calibration facilities of 
other lnlemalional Standards Organization members, or have been derived from accepted values of natural physical conslanls or have been derived by Iha ratio type of calibration techniques. 
The calibration system conforms 10 the requirements of ANSI/NCSL 2540-1-1994 and ANSI N323-1978 State of Texas Calibration License No. L0-1963 

Reference Instruments and/or Sources: O S-394/1122 01131 0 1a1 D oss • 2ao 0 60646 

Cs-137 Gamma SIN D 1162 D G112 D M565 D 5105 D T1008 D T879 0 E552 0 E551 D 720 0 734 0 1616 D Neutron Am-241 Be SIN T-304 

0 Alpha S/N 0 Beta S/N 

~ m 500 SIN ----;~~683 O Oscilloscope S/N 

Calibrated By: _ _ _,.J__)~' . /J-Jo __ <J'h ___________ _ . 
Reviewed By: ~ ~~~--- - - ---- - - - - - -

This certificate shall not be reproduced except in full, without Iha written approval of Ludlum Measurements, Inc. 
FORM C22A 10/15/2008 

~ Other Cs-137 #1696 42.4mCi 

~ Multimeter S/N _ ___ 7_0_6_02_4_8_9 _ _ _ _ 

Date _ _/_q-,-'efc;../JC/ 
Date Zo ~Q)----O~S-1------ - - -~ 

AC Inst. 0 Passed Dielectric (Hi-Pot) and Continuity Test 
Only O Failed: 



Designer and Manufacturer 
of 

Scientific and Industrial 
Instruments 

CONVERSION CHART 

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. 

Customer PUERTO RICO ELECTRIC POW!;R AUTHORffY . Date _ ___ 1_9_-F_eb_-_09 __ Order#. 20129026/331706 

Model - - =22=2""'"1 _ _ Serial No. __ {_L{ __ :}~~~9~/ __ Detector Model 44-9 Serial No. />KfS</535 

Source 

Signature: 

Reference Point 

150 mR/hr 

50 mR/hr 

15 mR/hr 

5 mR/hr 

1.5 mR/hr 

1.0 mR/hr 

Reference Point 

150 mR/hr 

50 mR/hr 

15 mR/hr 

5 mR/hr 

1.5 mR/hr 

L/2..l/mC: 

"As Found" Readings (CPM): 

Analog Range/Scale 

3Cf0 l( (k 

}~ r I~ 
so rJJ✓-_ 

lo$" fC }Co 

'5S- ic /co 

320 y 10 

"As Found" Readings: 

Digital Count Time 

_ _3_!:J_Q_!l_O _____ ~_ 

!lf b3l_+-----+---
5 l 2.o 
ri4'__.___{ ___ _,__ 

900 V ------High Voltage 

Input Sensitivity ___ 5_0 _ __ mV 

After Adjustment Readings (CPM}: 

Analog I Range/Scale 

__ 3_ 0_--+--}(-+-"-----

1so 

50 r I 

)3~~- --+--"-~ _00 __ _ 

55"" 

_ ]Z{) _ _ ~ o--cf D~--

After Adjustment Readings: 

Digital Count Time 

- ---~~'-{_o_~o _ __,__~~r, _ 

I '-'Co 'bk __ --/-_ 

'::;)(20 

5 L 57L 
1.0 mR/hr , 3 Z O 3ZO 

--=----(~~~ 0::J----+----+--- Date --rl~9-_~e_b-_,o<z,____ _ _ 

FORM C17-1F 04/09/2003 
• Serving The Nuclear Industry Since 1962 • 



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

Designer and Manufacturer 

Scientific an:~ndustrial 
Instruments 

CERT/FICA TE OF CAL/BRA TION 501 OAK STREET FAX NO. 325-2354672 
SWEETWATER, TEXAS 79556, U.S.A. 

CUSTOMER PUERTO RICO ELECTRIC POWER AUTHORITY ORDER NO. 20134990/338724 

~d_!u_r:!!_ Mea_sur~f!lents._!r:ic: __ _ Model 

Model 

_ _ 1_9_ 
-+ 

Serial No. . /_ {(~_/9_(?_ _ f 

Serial No. 

Cal. Date 1O-Jun-10 202-016 10-Ju!l-09 _ _ _ . Cal Due Date Cal. Interval . _ !__Year _ Meterface -·· ·--

Check mark f0ipplies to applicable instr. and/or detector IAW mfg. spec. T. 74 °F RH 55 % Alt ~?~ mm Hg 

,-· New Instrument 

'_.7, Mechanical ck. 

'../: F/S Resp. ck 

[./:•Audio ck. 

Instrument Received : i.)"Within Toler. +-10% :_1 10-20% , , Out of Toi. _J Requiring Repair Other-See comments 

~ Meter Zeroed 
(7 Reset ck . 
- -1 Alarm Setting ck. 

r_1 Background Subtract 

I_ J Window Operation 
[,6 Batt. ck. (Min . Volt) . 2.2 VDC 

· ·1 Input Sens. Linearity 

'~ Geotropism 

~--, Calibrated in accordance with LMI SOP 14.8 rev 12105/89. r✓.£alibrated in accordance with LMI SOP 14.9 rev 02/07/97. 
,__, Threshold 

Instrument Voll Set 850 V Input Sens. 33 mV Del. Oper. V at mV Dial Ratio 

L I HV Readout (2 points) Ref./lnst. V Ref./lnst. 

COMMENTS: 
Cs--137 ~ 1 µCi check s o urce SN 2008 reads~ 25uR/hr@(500) with the source against the f ront of the 
can ,labe l down. 

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

RANGE/MULTIPLIER 
5000 
5QOQ 
500 
-~9.Q_ 
250 

REFERENCE 
CAL. POINT 

_ 4000 -~R/hr _ _ __ _ 
_ __ 1000.J!Rlhr _ __ 

_ ... _4_QQ..11.Rfhr = 7/ ~ 
_ ____ 100 1:!__R/hr . _ .. __ _ 
_ __ 200JJR/hr = ~>~:7.L_ 
_ __J0Q_µR/hr __ _ 

__ 7LQQ _ _c_;_gfD _ _ _ _ _ 

.. _f !l.Q CQ."!.. _ _ __ 

_ 2§0 
50 
50 

25 
25 

;,_~<{_ 0 ~p_rf_!_ 

- · _8__ 0 c;p_!Yl_ . 

INSTRUMENT REC'D 
"AS FOUND READING" 

_ t/ut:o 
r0us 

- -~-

-~ -
_ /Q:;__ . 

_--__ -__ fl;-
- · _ ..fl,S'----
- - __ $:" -

INSTRUMENT 
METER READING* 

. - -i~--- __ ft$-
___ _I~ 
__ l!X) 

_!_~--
_ _/SL _z._o. 

_r;_ 

V 

•uncertainty within :t 10% C.F. w,thin :t 20% 50 ,_2~ Range(s) Calibrated Electronically 

INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT 

mV 

REFERENCE 
CAL. POINT 

INSTRUMENT 
RECEIVED METER READING* CAL. POINT RECEIVED METER READING" 

Digital 
Readout -

---
. -

-
r~~" - - ---· 

-- ----- -- -- - -
··---- --·- - - - · ·- -· ... 

Ludlum Measurements, Inc. certif1os that tho above instrument has been calibrated by standards lraceable to the National lnslitute of Standards on.d Technology, or 10 the cahbration facilities of 
other International S1andards Organization members, or have been derived from accopted values of natural p.hysical constanls or have beon derived by tho ratio type of calibration tedmiques. 
The calibration system conforms lo the requrraments or ANSIINCSL Z.540-1-1994 and ANSI N323-1976 State of Texas Calibration License No. LO-1963 

Referencelnstrumentsand/orSources: : J S-39411122 [ "'11131 0 101 _ 1os9 [72so [ ] 60646 

Cs-137GammaS/N ]11s2 ~ G112 l MS65 t js,os C ] nooa LJ TB79 I__J Ess2 1 JE551 [-lno i734 l' .!1616 : Neutron Am-241 Be SIN T-304 

f I Alpha SIN _ _ _ __ 0 Beta SIN _ _ 

This cer1ihcale shall not be roproduccd except in full. witrioul the wr1uen approval of Ludlum Measurements, Inc. 
FORM C22A -v:1512008 

[__l Other 

(7 Multimeter SIN _ _ ~70637 

Date __ JQ~~/__ 

Date lo .~ -~~L _ 
r - AC lnsl --::. 1 Pas~O;e,ectric (H,-Pot)and Cont1~;:;;1yTest -- ~ 
•_ _ 0..'.1._ly ..="- _Failed; __:. __ = cc ·=.--=----=- ..=- -- - I 



Assessment of the 2009 Dr. Modesto Iriarte Technological 
Museum Annual Radiological Survey 
 
Purpose: 
 
A review and assessment was performed on the 2009 Annual Radiological Survey to 
ensure that exposure levels to employees; the public and the environment to ionizing 
radiation are as low as reasonably achievable (ALARA). Also to ensure the survey was 
conducted in accordance with the Long Term Surveillance and Maintenance Plan for the 
BONUS Reactor Facility prepared by the U.S. Department of Energy, Office of Legacy 
Management.  
 
Results: 
 
The survey results indicate that the exposure levels of ionizing radiation to employees, 
the public and environment are as low as reasonably achievable (ALARA). Due to the 
presence of elevated fixed contamination, several locations are designated as controlled 
areas. In lieu of posting these areas, administrative procedures should be in place to 
ensure no intrusive work be performed without a review and approval of the Radiological 
Control Manager (RCM). 
 
Several of the hand written dose rates are not written clearly enough to determine if the 
symbol is actually millirem or microrem. This is the most significant issue of the items 
that should be addressed. 
 
I have noticed inconsistencies with hand written error corrections throughout the survey. 
Examples are: a one line correction exists without initials and date and another example 
there are initials, but no date. I have also noticed numbers “written over” or scratched out 
and another number rewritten in its place. The proper and acceptable method for a 
correction is to one line out (only one), initials, and date of correction next to the 
correction. 
 
I also believe the word “maslim” or large area smear is misspelled in the survey forms, 
and should be spelled “masslin” which would be consistent with its spelling in the 
Memorandum and in Table 1. 
 
Conclusion: 
 
I conclude that the Annual Survey exposure levels to ionizing radiation results are 
ALARA; administrative controls are in place to include any intrusive work requiring 
approval of the RCM, and the levels of radioactivity at the facility remains within the 
criteria that support the basis for continued use as a museum. However, the same errors 
and inconsistencies occur ever year these surveys are performed and reviewed. These are 
legal documents in which care, clear denotation, acceptable correction methods and 
quality control are essential. 



 
 
 
Larry Oeffner Jr.  04/14/2010 
Radiological Health and Safety Department 
S.M. Stoller Corporation 




