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EXECUTIVE SUMMARY 

From September 2014 to April 2015, Mission Support Alliance, LLC, conducted surveillance 

activities at the 105-C, 105-D, 105-F, 105-H, and 105-N/109-N safe storage enclosures (SSE).  

This document provides an overview of that activity and includes findings and recommendations 

based on the surveillance experience.  The SSEs, also known as cocooned reactors, were 

completed between 1998 (105-C) and 2011 (105-N) and were designed to ensure that the reactor 

core would be maintained in a safe, environmentally secure, and cost-effective manner until final 

closure could be accomplished (for up to 75 years).  The following surveillance and maintenance 

plans (one for each SSE) require a 5-year surveillance or inspection of the SSEs and allow for a 

change in inspection frequency based on the surveillance results. 

 DOE/RL-98-44, Surveillance and Maintenance Plan for the 105-C Reactor Safe Storage 

Enclosure, Rev. 11 

 DOE/RL-2003-45, Surveillance and Maintenance Plan for the 105-F Reactor Safe 

Storage Enclosure, Rev. 02 

  DOE/RL-2004-59, Surveillance and Maintenance Plan for the 105-D Reactor Safe 

Storage Enclosure, Rev. 03 

 DOE/RL-2005-67, Surveillance and Maintenance Plan for the 105-H Reactor Safe 

Storage Enclosure, Rev. 04 

 DOE/RL-2011-106, Surveillance and Maintenance Plan for the 105-N/109-N Reactor 

Safe Storage Enclosure, Rev 0.5 

In 2013, three Hanford Federal Facility Agreement and Consent Order6 (Tri-Party Agreement) 

change notices were prepared to line up the inspection schedules so they would occur in a single 

fiscal year, 2015.  This was done to increase safety and efficiency of the surveillance process.  

The 5-year surveillance of the 105-F SSE was conducted in October 2014.  This served as a test 

case for the overall SSE surveillance project; lessons learned from the 105-F surveillance were 

incorporated into the surveillance activities for the remaining four SSEs.  Surveillances at 105-C, 

105-D, 105-H, and 105-N/109-N were conducted in April 2015. 

                                                 

1DOE/RL-98-44, 2012, Surveillance and Maintenance Plan for the 105-C Reactor Safe Storage Enclosure, Rev. 1, 

U.S. Department of Energy, Richland Operations Office, Richland, Washington. 

2DOE/RL-2003-45, 2003, Surveillance and Maintenance Plan for the 105-F Reactor Safe Storage Enclosure, Rev. 

0, U.S. Department of Energy, Richland Operations Office, Richland, Washington. 

3DOE/RL-2004-59, 2004, Surveillance and Maintenance Plan for the 105-D Reactor Safe Storage Enclosure, Rev. 

0, U.S. Department of Energy, Richland Operations Office, Richland, Washington. 

4DOE/RL-2005-67, 2005, Surveillance and Maintenance Plan for the 105-H Reactor Safe Storage Enclosure, 

Rev. 0, U.S. Department of Energy, Richland Operations Office, Richland, Washington. 

5DOE/RL-2011-106, 2011, Surveillance and Maintenance Plan for the 105-N/109-N Reactor Safe Storage 

Enclosure, Rev 0, U.S. Department of Energy, Richland Operations Office, Richland, Washington. 

6Ecology, EPA, and DOE 1989, Hanford Federal Facility Agreement and Consent Order, as amended, Washington 

State Department of Ecology, U.S. Environmental Protection Agency, and U.S. Department of Energy, Olympia, 

Washington. 
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The surveillance process involves up-front planning and mobilization of support resources 

followed by interior air/radiological sampling.  All air sampling results were within the 

expected limits.  An initial safety team consisting of Industrial Hygiene, Industrial Safety, and 

Radiological Control professionals and biologists, entered each SSE to observe current 

conditions and establish any additional safety controls for the inspection teams.  After the initial 

safety team completed their inspection, the radiological, structural, and instrumentation 

(temperature and flooding sensors) teams performed the required surveillances. 

The surveillances found that all of the SSEs are structurally sound.  The radiological and safety 

conditions within the SSEs had not changed since the last surveillance.  Temperature sensors 

located inside the SSE indicate that the inside temperatures reflect the outside temperature.  

The flood sensors located in the lower levels of the SSEs have never alarmed, indicating no 

water intrusion.  The floors were completely dry.  Limited biological intrusions, including bats 

(alive and dead), insects, and spiders, were observed.  Access for the intrusions appear as small 

gaps or openings in the outer metal siding.  Additionally, a few housekeeping items were 

observed that do not affect the integrity of the structures.  These items include, but are not 

limited to, oil stains, personnel protective equipment waste left by previous contractors, and 

exterior soil grading issues. 

Routine maintenance and housekeeping items are being addressed by Long-Term Stewardship 

Program personnel with more complex tasks being planned for fiscal years 2016 – 2017. 

 

i
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1.0 INTRODUCTION 

This report describes 5-year surveillance activities conducted at the 105-C, 105-D, 105-F, 105-H, 

and 105-N safe storage enclosures (SSE) in fiscal year (FY) 2015.  In 2013, Washington Closure 

Hanford conducted surveillance at the 105-DR SSE, so it was not included in the FY 2015 

surveillance activity. 

The surveillances are required by the surveillance and maintenance (S&M) plans for the 105-C, 

105-D, 105-F, 105-H, and 105-N SSEs: 

 DOE/RL-98-44, Surveillance and Maintenance Plan for the 105-C Reactor Safe Storage 
Enclosure, Rev. 1. 

 DOE/RL-2003-45, Surveillance and Maintenance Plan for the 105-F Reactor Safe 
Storage Enclosure, Rev. 0. 

 DOE/RL-2004-59, Surveillance and Maintenance Plan for the 105-D Reactor Safe 
Storage Enclosure, Rev. 0. 

 DOE/RL-2005-67, Surveillance and Maintenance Plan for the 105-H Reactor Safe 
Storage Enclosure, Rev. 0. 

 DOE/RL-2011-106, Surveillance and Maintenance Plan for the 105-N/109-N Reactor 
Safe Storage Enclosure, Rev 0. 

Mission Support Alliance, LLC (MSA), prepared Work Packages 2M-64026/C and 2M-73151/C 

to complete the activities. 

From 1998 through 2012, the Interim Safe Storage Project work at the 105-C, 105-D, 105-F, 

105-H, and 105-N/109-N Reactor buildings was completed with the installation and sealing of 

the SSEs.  The design intent of this project was to ensure that the reactors would be maintained 

in a safe, environmentally secure, and cost-effective manner until final closure could be 

accomplished through decommissioning.  All reactors listed in this report except 105N/109N are 

to be cocooned up until 2068 at the latest.  No final decision has been made on the end state of 

105N/109N.  In the interim, ongoing S&M activities (external areas every year; internal areas 

every 5 years) are conducted that meet the following objectives: 

 Verify safety and radiological conditions around and inside the SSE 

 Verify the structural integrity of the SSE and identify potential hazards 

 Verify functionality of thermal and flood-level sensors in the SSE 

 Verify the condition of the weather protection system (e.g., sealants, roofing, siding, 

and flashing). 

Surveillance of the 105-F SSE was conducted in October 2014.  Lessons learned from the 

105-F SSE surveillance were incorporated into the planning and execution at the remaining 

four SSEs.  Table 1 identifies the approximate dates of the surveillance tasks. 
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Table 1.  Approximate Dates of 5-Year Surveillance Tasks. 

Task 105-F 105-H 105-D 105-C 105-N/109-N 

Open doors 10/9/2014 3/26/2015 3/26/2015 3/27/2015 3/26/2015 

Safety inspection 10/13/2014 4/6/2015 4/9/2015 4/16/2015 4/14/2015 

Instrumentation check 10/13/2014 4/6/2015 4/9/2015 4/16/2015 4/14/2015 

Radiological survey  10/13/2014 4/6/2015 4/9/2015 4/16/2015 4/21/2015 

Structural assessment 10/14/2014 4/7/2015 4/13/2015 4/20/2015 4/21/2015 

Close doors 10/23/2014 4/8/2015 4/15/2015 4/20/2015 4/22/2015 

 

In 2013, the U.S. Department of Energy, (DOE), Richland Operations Office (RL), worked with 

the Washington State Department of Ecology (Ecology) and the U.S. Environmental Protection 

Agency (EPA) –the signatory agencies of the Hanford Federal Facility Agreement and Consent 

Order (Tri Party Agreement) (Ecology et al. 1989) – to align the inspection schedule for the 

cocooned SSEs into a single FY (2015).  This was done to increase efficiency and safety 

performance and reduce overall costs.  Table 2 shows the original inspection schedule based on 

the SSE completion dates and the revised schedule based on discussions with the Tri-Party 

agencies and appropriate Tri-Party Agreement change notices (TPA-CN # 571, 572 and 573).  A 

separate TPA-CN will be required for 105-DR to align it with the next inspection period. 
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Table 2.  Original Surveillance Schedules and Completed Surveillances. 

 

SSE

CY98 CY99 CY00 CY01 CY02 CY03 CY04 CY05 CY06 CY07 CY08 CY09 CY10 CY11 CY12 CY13 CY14 CY15 CY16 CY17 CY18 CY19 CY20 CY21 CY22

105-C

105-D

105-DR

105-F

105-H

105-N

FY12 FY13 FY14 FY15 FY16 FY17 FY18 FY19 FY20 FY21 FY22

105-C
1

Surveilance completed 105-D
3

105-DR
4

Surveillance scheduled 105-F
2

105-H

105-N

TPA-CN-573
3

SSE =  Safe Storage Encclosures TPA-CN  to be filed
4

TPA-CN = Tri-Party Change Notice

Original surveillance schedule

* inspection schedule repeates every 5 years or as appropriate through 2060.

Original Surveillance Schedule

SSE construction

TPA-CN-572
2

Revised Surveillance Schedule*

Completed 5-Year Surveillance

TPA-CN-571
1

CY = Calendar Year

FY = Fiscal Year
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2.0 THE SURVEILLANCE PROCESS 

The surveillance process consisted of pre-surveillance activities and the surveillance activities.  

These activities are described in this section. 

2.1 THE PRE-SURVEILLANCE ACTIVITIES 

Before beginning the surveillance activities, several prerequisite activities had to be conducted.  

These are discussed in the following paragraphs. 

The S&M activity of the SSEs has been categorized as below than Hazard Category 3. The 

hazard category classification is based on off-site and on-site consequences.  Category 1 has the 

highest consequences.  A change management form for each SSE was completed as required by 

the applicable programs and procedures. 

Scientists from MSA’s Public Safety and Resources Protection (PSRP) organization conducted 

ecological and cultural survey around the SSEs.  The protection and preservation of cultural 

resources at the Hanford Site is governed by number of federal laws including National Historic 

Preservation Act of 1966, Sections 106, and 110, Title 36 Code of Federal Regulations (CFR), 

Part 800, “Protection of Historic Properties,” and the Archaeological Resources Protection Act 

of 1979.  No impacts to cultural resources were anticipated from the S&M activities.  More 

information about the ecological and cultural survey is in Appendix A. 

A beryllium facility assessment (BFA) was conducted by an MSA industrial hygienist.  

DOE-0342, Hanford Site Chronic Beryllium Disease Prevention Program (CBDPP), 

Section 6.6.1, “Facility Characterization Process,” requires an initial assessment of all facilities 

to determine the beryllium status of the facility.  During the assessment, if an area of concern is 

identified, characterization sampling must be conducted to clear the building.  If characterization 

sampling is not conducted (as in the case of the SSEs), the areas of concern remain beryllium 

suspect areas, and the building is a beryllium controlled facility (DOE-0342-002, Hanford Site 

Assessment & Characterization/Verification of Buildings Procedure, Section 4.2). 

A BFA was conducted in the vestibule, a small exterior room that provides access to the interior 

of the SSE through a door that is welded shut between surveillance periods.  The vestibule was 

assessed because of the planned intrusive activities, such as grinding the door weld.  

The assessment included collecting dust samples in the vestibule.  The dust samples were 

negative for beryllium.  The vestibule was cleared for S&M activities. The BFAs were not 

conducted inside the SSEs because no intrusive activities are planned.  Environmental screening, 

which is required to ensure compliance with the environmental laws, was also completed for the 

surveillance activities.  More information on BFA for SSEs is in appendices B through F.   

The change management forms, BFA reports, ecological and cultural assessment reports, and 

environmental screening forms are included in the work packages associated with the 

surveillance activities. 
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2.2 THE SURVEILLANCE ACTIVITIES 

All the SSEs have a vestibule leading to the main interior door.  The exterior doors leading to the 

vestibule are locked and access to the keys is controlled by the MSA facility manager for 

each SSE.  The doors leading to the SSE interior are welded shut between surveillances. 

The initial step in the surveillance activity involved assessing the area around the interior door 

for safe working conditions.  A team of safety professionals and craft workers took interim 

measures, such as setting up the work area, setting barriers and isolating potential hazards, 

energizing the electrical panel for lighting, and conducted external radiological surveys.  

The safety team checked the vestibules and the open areas for radiological contamination, 

biological hazards, and safety issues. 

The interior doors were opened by grinding off the welded plate that secured each interior door, 

as shown in Figure 1.  The air inside the SSE was sampled by placing large-volume air samplers 

in the threshold of the SSE to ensure safe radiological conditions.  The SSEs were then allowed 

to “breathe” for several days using natural ventilation to reduce the potential for radon buildup.  

No forced-air ventilation was required, consistent with previous surveillances.  The outer door of 

the vestibule was kept locked during this period. 

The safety team members were allowed inside the SSE when the air was deemed safe by an 

industrial hygienist (IH) and radiological control technicians (RCT).  The safety team shown in 

Figure 2, which consisted of a RCT, an industrial safety professional, an IH, and a biologist, 

entered the building to verify that the lights were on and that the surveillance routes were safe for 

the surveillance teams.  The surveillance routes are addressed in Section 2.2.1.  The safety team 

surveys are described in Section 2.2.  The surveillance teams, which consisted of a RCT, an 

instrument technician, and structural engineers entered the SSEs to conduct the surveillance.  

A brief description of the results of the surveillance team's safety inspections, structural 

assessment, and radiological assessment are presented in Section 2.4 and described in detail in 

Appendices A through E.  Annual inspection checklists from 2011 through 2014, completed by 

Washington Closure Hanford, are included in Appendix G.  The temperature and flood level 

sensor surveys are described in Section 2.3.3. 
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r  

Figure 1.  The Carpenter Grinding the Welded Plate. 

 

Figure 2.  The Safety Team Ready to Enter the SSE. 

2.2.1 Surveillance Routes 

The S&M plan for each SSE identified the surveillance routes on each level within each SSE.  

The surveillance routes were field modified depending on the current radiological and safety 

conditions established by the initial safety team to maintain radiological exposure as low as 

reasonably achievable (ALARA).  The modified surveillances routes will be documented in a 
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MSA surveillance and maintenance plan which is will be prepared prior to the next entry and 

inspection.  When prepared, this plan will combine the surveillance and maintenance plans 

for all six SSEs (including 105-DR) into one document and will replace the existing 

surveillance and maintenance plans for the SSEs. 

2.3 SAFETY TEAM 

The surveys conducted by the safety team are described in this section. 

2.3.1 Radiological Safety 

The RCTs surveyed the routes for radiological contamination.  No contamination was found 

along the routes.  The routes were radiologically released for walking.  The surveys are presented 

in Appendices A through E. 

2.3.2 Physical Hazards 

This section addresses physical safety hazards associated with stairs, areas with a potential for 

falls, barriers, and posting. 

2.3.2.1  Stairs 

The stairs were found to be generally in good condition.  The potential hazards associated with 

the stairs (e. g., spalling and slight rocking back and forth) were clearly marked with orange 

paint.  The MSA industrial safety personnel inspected these stairs before allowing access.  The 

industrial safety professional also identified other safety hazards, such as tripping hazards, head 

bangers (low ductwork or bracing) and sharp and protruding equipment in the surveillance path.  

The identified hazards were addressed in the safety pre-briefings which were held each morning 

before surveillance activities began and documented in the work package for future entries. 

2.3.2.2  Fall Protection 

Locations where fall protection was needed were clearly identified by previous contractors.  

The surveillance routes were designed to stay away from these areas.  During the inspection 

process, no fall protection for the inspection teams was required. 

2.3.2.3  Barriers and Postings 

Barriers and postings such as those shown in Figure 3 are used to prevent unwarranted access to 

hazardous areas within the facility and to inform personnel of potentially hazardous conditions 

that exist in the SSE. 
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Figure 3.  Barrier and Posting at 105-D SSE. 

2.3.3 Industrial Hygiene 

The IH conducted general area direct-reading instrument monitoring of the surveillance routes 

before additional personnel entered to complete surveillance activities.  The monitoring was for 

carbon monoxide, flammable gas, oxygen, and volatile organic compounds. 

2.3.4 Biological Hazards 

Biologists surveyed the routes for dead or live animals, such as snakes, spiders, or other 

biological hazards.  Bat guano was present in the 105-C, 105-D, 105-F, and 105-H SSEs.  

Fecal droppings from other animals also were present.  The live bats observed in the SSEs were 

not on the routes.  The routes were cleared for walking.  The biological surveys are addressed in 

Appendix F. 

2.4 SURVEILLANCE TEAMS 

The surveys conducted by the surveillance teams are briefly discussed in this section.  

Appendices A through E provide detailed information. 

2.4.1 Radiological Survey 

Radiological surveys of internal and external conditions were conducted at each SSE in 

accordance with applicable program and procedures. Figure 4 shows an internal radiological 

survey being conducted.  The survey data and results are provided in Appendices A through E.  

The radiological survey results for each SSE are consistent with the results from previous 

surveys.  No unexpected radiological conditions were encountered.  Radiologic postings 

observed in the SSEs are appropriate for the conditions observed.  Exterior radiological surveys 
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will continue to be performed annually, in accordance with applicable program and procedures 

or its successor document.  During the surveillance activity, remediation activities by other 

contractors were going on very close to SSEs 105-H, 105-D, and 105-N/109-N.  It was not 

possible to safely conduct the external radiological surveys at these SSEs.  Annual exterior 

radiological surveys will continue to be completed at each SSE. 

 

Figure 4.  Radiological Survey at 105-F SSE. 

2.4.2 Structural Survey 

Polestar Technical Services of Richland, Washington, conducted the structural assessment.  

The structural assessment included observing the SSE exterior and interior (such as foundations, 

walls, roof, steel decking, handrails, penetrations, covers – anything else that might be 

considered “structural”) to identify areas of potential structural deterioration and any obvious 

hazards that might compromise the integrity of the SSE structures or allow the release of 

potentially hazardous substances.  Documentation of the structural survey for each SSE is 

provided in Appendices A through E. 

2.4.2.1  Exterior Structure 

During exterior inspections of the SSEs, Polestar Technical Services personnel did not identify 

any conditions requiring immediate corrective action.  The steel structures are in very good 

condition and the original concrete portions are in fair to good condition.  They noted several 

gaps in the steel siding that provide bats and birds access to the inside of the 105-C, 105-D, 

105-F, and 105-H SSEs.  These gaps or openings do not affect the structural integrity of 

the SSEs.  However, they do provide access for biological intrusion and will be evaluated for 

future maintenance/housekeeping actions. 
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2.4.2.2  Interior Structure 

Interior inspections revealed that, with few exceptions, the original concrete structures are aging 

very well and appear structurally sound.  The newer steel SSE also shows very little if any 

structural deterioration.  The gaps or openings in the seams of the steel siding are obvious from 

the inside and reveal themselves as “light leaks.” 

Vertical cracks in the original concrete wall near and inside the vestibule were noted in the 105-F 

and 105-D SSEs.  A crack monitor, shown in Figure 5, was installed in each of these SSEs to 

monitor any potential displacement along the cracks with time.  It is interesting to note that 

similar cracks were observed in the 105-B Reactor building, which has construction very similar 

to the 105-F and 105-D SSEs.  Bat guano and/or spider webs were present in all the SSEs.  Live 

and dead bats were observed in some SSEs and evaluated by the IH for health and 

safety purposes.  The inside conditions were dry in all of the SSEs and little or no evidence of 

water intrusion was noted.  No evidence of groundwater intrusion was noted in any of the 

basement floors. 

 

Figure 5.  Crack Monitor Installed at 105-F. 

2.4.3 Thermal and Flood-Level Sensor Survey 

Temperature and flood level sensors are present at each SSE.  These sensors are 

monitored monthly.  The results of the temperature and flood-level surveys are shown in 

Figures 6 and 7, respectively.  The temperature and flood level monitoring systems were 

automated by MSA Long-Term Stewardship personnel in 2014.  During the surveillance, 

instrument technicians visually inspected the temperature sensors and float switches for the flood 

sensors and manually manipulated the float switches to simulate an alarm condition.  A data 

analyst with a laptop computer at the SSE ran the remote reactor sensor monitoring application. 

The temperature and flood-level sensors were operating within the acceptable ranges.  A problem 

was observed with one backup temperature sensor reading in the 105-D SSE.  It is not known 

whether the backup sensor is malfunctioning or the switch is malfunctioning.  Data collected 
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since 2009 are presented in Figure 6.  These data show that monthly maximum and minimum 

temperatures inside the SSE structures track with average outside temperatures.  Additionally, 

none of the SSEs show evidence of surface water or groundwater flooding (alarm conditions) 

(Figure 7).  Continued monthly monitoring of these systems may not provide any 

additional value. 

 

Figure 6.  Monthly Temperature Readings and Average outside Temperature. 
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Figure 7.  Flood Detection Results for all SSEs.
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3.0 WASTE MANAGEMENT 

The surveillance activities generated minimal amounts of personnel protective equipment 

considered waste after the SSE entries.  The waste was classified as potential low-level 

radioactive waste because the waste was generated inside a contamination area.  The waste 

generated at each SSE was managed by following MSC-PRO-EIS-0204, Reactor Facility Waste 

Management Instruction. 

Four bags of potential low-level radioactive waste were found inside 105-H SSE and one bag 

was found inside 105-D SSE.  The bags were presumably left behind by the previous 

surveillance contractor.  The contents of the bags will be characterized then disposed of as 

required by MSC-PRO-EIS-0204.  The characterization and disposal activity will occur in 

FY 2016 with other maintenance/housekeeping activities. 

Two dry transformers were observed in 105-C SSE.  A work package will be prepared to remove 

the transformers. The removal work will be completed in FY 2016. 

The low-level radioactive waste generated during the SSE entries by MSA was collected in 

plastic bags and stored in drums.  After the surveillance routines were completed, the drums 

were moved to 105-N SSE.  The drums will be shipped from 105-N SSE to the Environmental 

Restoration Disposal Facility (ERDF) under the appropriate waste management procedures.  

The required paperwork for the shipment to ERDF has been completed. 

Oil stains from mechanical equipment (trolley cranes or winches) were observed in the 105-C 

and 105-D SSEs.  A small amount of oil pooled in a drip pan was also observed in the 

105-C SSE.  The oil stains and the pooled oil will be evaluated for further action, if any, during 

the maintenance/housekeeping work planned in FY 2016. 
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4.0 CONCLUSION AND RECOMMENDATIONS 

The SSE structures are aging well with only minor nonstructural or “housekeeping” issues noted.  

No changes to radiological conditions from previous inspections were noted during 

the surveillances.  Structural and radiological findings (Appendices B through F) provide 

evidence that the SSE structures are functioning as designed and are protective of the public 

and environment.  However, the surveillance identified several housekeeping actions for 

consideration.  Some of the identified actions have been completed.  Other the actions are 

underway or are being planned for completion in FY 2016/2017.  The recommended actions are 

addressed in the following subsections. 

4.1 ADMINISTRATIVE ACTIONS 

1. Based on the performance of the SSEs, consider working with the Tri-Party agencies to 

extend the 5-year inspection period to 10 years (next inspection period 2025).  The S&M 

plans developed for each SSE allows for this type of adjustment and the finding of no 

significant deterioration in any of the SSEs support this recommendation. 

 Actions Taken/Actions Proposed 

 Following TPA-CNs to change the surveillance frequency to 10 years are being considered. 

 TPA-CN-0711 (105-C) 

 TPA-CN-0712 (105-D) 

 TPA-CN-0713 (105-H) 

 TPA-CN-0714 (105-N/109-N) 

 TPA-CN-0715 (105-F) 

 TPA-CN-0716 (105-DR) 

2. Work with the Tri-Party agencies to align the 105-DR SSE into the next proposed SSE 

assessment period (2025). 

Actions Taken /Actions Proposed 

TPA-CN-0716 is being considered to align the 105-DR SSE into the next proposed 

assessment (2025) alignment with other SSEs. 

3.  Revise the individual S&M plans for each SSE into a single document.  The revision should 

take into account the current conditions and routes available to survey. 

Actions Taken/Actions Proposed 

DOE/RL-2016-21, Surveillance and Maintenance Plan for 105-C, 105-D, 105-DR, 105-F, 

105-H, and 105-N/109-N Safe Storage Enclosures is being written and will be completed 

prior to the next inspection period.  . 

4. Work with the Tri-Party agencies to discontinue the temperature and flood-level 

sensor monitoring.  The data set to date clearly demonstrates that no upset conditions 
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(temperature or flooding) have been identified and the likelihood of future upset conditions 

is negligible. 

Actions Taken /Actions Proposed 

Following TPA-CNs which will eliminate periodic monitoring are being considered. 

 TPA-CN-0711 (105-C) 

 TPA-CN-0712 (105-D) 

 TPA-CN-0713 (105-H) 

 TPA-CN-0714 (105-N/109-N) 

 TPA-CN-0715 (105-F) 

 TPA-CN-0716 (105-DR). 

4.2 105-C SAFE STORAGE ENCLOSURE 

1. Confined space at level 0 ft 

This confined space is a hole in the floor leading to a tunnel at -17 ft (Appendix B, Figures 1 

and 2).  The space is identified as “NON-PERMIT REQUIRED CONFINED SPACE.” 

Actions Taken/Actions Proposed 

The space was not entered.  The proposed action is that if entering the space during future 

inspections becomes necessary, the safety personnel will evaluate the space for appropriate 

confined space classification as dictated by the current procedure for confined space entry. 

2. There is evidence of very slow water in-leakage at a pourback/roof structure junction at grade 

level; the leak is so slow as to only form white deposits, as shown in Figure 8. 

Action Taken/Action Proposed 

The proposed action is to seal the outside area (Figure 8) where the in-leak may be occurring. 
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Figure 8.  The Area to be Sealed at the 105-C SSE. 

3. An open J-box in the vestibule for the new SSE incoming power line was identified. 

Action Taken/Action Proposed 

A cover has been installed on the J-box.  The issue is closed. 

4. The interior and exterior of a steel door on the rear face exhibits a good deal of corrosion on 

the outside at its base and some dampness and corrosion on the inside at this location. 

Actions Taken/Actions Proposed 

The area around the door was regraded to keep the water away.  This item will be observed 

during the annual exterior inspections. 

5. Several locations were observed where light from the outside could be seen through a gap in 

the siding.  While not a structural issue, these locations could provide opportunities for 

biological intrusions. 

Actions Taken /Actions Proposed 

A project to screen off the gaps in the siding has been initiated.  This activity is planned to be 

completed in FY 2016. 

6. A number of locations show dense swallow nesting at concrete interior corners and under 

ledges – not an issue presently, but continued buildup of feces around the building and on 

installed steel caps on the exterior rear face may present personnel or corrosion concerns in 

the future. 

Actions Taken/Actions Proposed 

Continue to monitor the swallow nests. 
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7. Hydraulic fluid is present in the equipment pan and on the floor (Appendix B, Photos 3601 

and 3605). 

Actions Taken/Actions Proposed 

The unknown liquid and the hydraulic fluid are confined to the area of contamination.  

No evidence of fresh hydraulic oil drips was found on the floor.  These items will be 

monitored during future S&M activities. 

8. Two dry transformers observed at 45 ft 2¼ in. (Appendix B, Photos 3628 and 3629) 

Actions Taken/Actions Proposed 

BHI-01231, 105-C Reactor Interim Safe Storage Project Final Report, did not address the 

transformers.  A work package to remove the two transformers is being prepared in FY 2016. 

9. Multiple live bats and a single dead bat were observed.  Bat guano was seen in multiple 

locations and on multiple levels along the survey routes. 

Actions Taken/Actions Proposed 

Four bat houses were installed on the 105-C SSE in September 2015. 

4.3 105-D SAFE STORAGE ENCLOSURE 

1. A vertical crack in entrance vestibule to the SSE (Appendix C, photo 3561) extends from just 

above the floor (0-ft level) to the ceiling of the vestibule.  Specific portions of the crack are 

large enough that pieces (about 1 in. by 1 in.) of concrete have fallen out of the wall. 

Actions Taken/Actions Proposed 

A crack monitor was installed on the crack inside the vestibule (Appendix C, Photo 3561).  

This monitor was labeled Crack Monitor D-1.  A second crack monitor, labeled D-2, was 

installed on this same crack on the inside of the facility (on the opposite side of the wall from 

the vestibule) (Appendix C, Photo 3669).  The crack monitors in the vestibule will be 

observed annually and the interior crack monitor will be observed during future interior 

inspections. 

2. A winch is leaking oil/grease in the front face room (Appendix C, Photo 3542).  The winch is 

located along the north wall of room 40+ ft above the front face floor.  Oil/grease spots 

observed on the floor of the front face room appeared to be new.  Another winch located 

above the 80-ft elevation also is leaking oil/grease. 

Actions Taken/Actions Proposed 

Monitor during future S&M activities. 

3. Metal floor sheeting on the 13-ft level was lifting up in one location.  Sheeting can be a 

tripping hazard. 

Actions Taken /Actions Proposed 

The metal floor sheeting will be evaluated by Safety personnel during the next 

S&M activities. 



HNF-59342, Rev. 0 

18 

4. Concrete spalling was observed at the underside of the staircase located on the 42-ft 5-in. 

level (Appendix C, Photo 3535). 

Actions Taken /Actions Proposed 

The spalling does not appear to be an imminent hazard, however, it will be monitored during 

future S&M activities. 

5. The concrete spanned walkway on the west side of the 56-ft 4-in. level had several hairline 

cracks running perpendicular to the walkway (Appendix C, Photo 3525). 

Actions Taken/Actions Proposed 

The cracks do not appear to be an imminent hazard, however, it will be monitored during the 

next interior S&M activities. 

6. At several locations at the 56-ft 4-in. elevation, light from the outside could be seen through 

the gap in siding (Appendix C, Photos 3519 through 3522). 

Actions Taken/Actions Proposed 

A project to screen off the gaps in the siding has been initiated.  The project is scheduled to 

be completed in FY 2016. 

7. Swallow nests were noted at various locations on the exterior of the facility. 

Actions Taken/Actions Proposed 

Continue to monitor the swallow nests. 

8. One bag of potential low-level radioactive waste was found inside 105-D SSE, presumably 

from the previous inspection contractor. 

Actions Taken /Actions Proposed 

The waste will be characterized and removed as specified in applicable procedure. 

4.4 105-F SSE 

1. Small cracks were observed at the 0-ft level in the base SSE concrete wall starting at each 

infill at an approximately 45-degree angle (Appendix D, Figure 1). 

Actions Taken/Actions Proposed 

Two crack monitors were installed.  They will be monitored during the future S&M 

activities. 

2. At several locations, light from the outside could be seen through a gap in the siding. 

Actions Taken/Actions Proposed 

A project to screen off the gaps in the siding has been initiated. The project is scheduled to be 

completed in FY 2016. 
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4.5 105-H SSE 

1. At several locations, light from the outside could be seen through gaps in the siding. 

Actions Taken /Actions Proposed 

 A project to screen off the gaps in the siding has been initiated. 

2. A metal plate is affixed to the west wall on the front face with bolts (Appendix E, 

Figure A-2). The concern is that the bolts can be removed to gain unauthorized access inside 

the SSE. 

Actions Taken /Actions Proposed 

A project to tac-weld the bolts has been completed. 

3. Four bags of potential low-level radioactive waste were found inside 105-H SSE, presumably 

left by the previous inspection contractor. 

Actions Taken /Actions Proposed 

The waste will be characterized and disposed of as specified in applicable programs and 

procedure. 

4. Multiple live bats and a single dead bat were observed.  Bat guano was seen in multiple 

locations and on multiple levels along the survey routes. 

Actions Taken/Actions Proposed 

Four bat houses were installed on 105-H SSE in September 2015. 

4.6 105-N/109-N SAFE STORAGE ENCLOSURE 

1. At several locations, light from the outside could be seen through gaps in the siding. 

Actions Taken/Actions Proposed 

A project to screen off the gaps in the siding has been initiated.  This project is scheduled to 

be completed by FY 2016. 

2. Faint air flow out of the Zone 1 door into Room 172 was noted (Appendix F, Photo 3737).  . 

Actions Taken/Actions Proposed 

The actions required to evaluate this condition and possibly better seal the doors will be 

reviewed in FY 2016.  

3. Swallow nesting was observed at concrete/siding junction and in some cases directly on the 

steel sliding.   

Actions Taken/Actions Proposed 

A project to remove the swallow nests from 105-N/109-N has been initiated and will be 

completed in FY 2016. 
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4. Possible water intrusion/corrosion from outside caused by contact with backfill at the door 

(Appendix F, Photo 3683). 

Actions Taken/Actions Proposed 

The area was regraded away from the door.  Monitor during the next S&M activities. 

5. Ceiling corrosion was noted at 60-ft level (Appendix F, Photos 4, 5, 6, & 7, Addendum 1) 

Actions Taken/Actions Proposed 

The floor area under the ceiling was covered with a clean sheet of plastic (Figure 9).  

Monitor the plastic sheet for accumulation of rust falling from the ceiling to evaluate 

potential corrosion rates. 

 

Figure 9.  Plastic Sheeting on Floor under Corrosion Area in 105-N (60-foot level). 

  

Plastic Sheet 
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APPENDIX A 

S&M ACTIVITIES REPORTS COMMON TO 105-C, 105-D, 105-F, 105-H, AND 

105-N/109-N SAFE STORAGE ENCLOSURES 

This appendix includes ecological resource surveys for 105-C, 105-D, 105-F 105-H, and 

105-N/109-N safe storage enclosures.  The temperature and flood level data for June and 

July 2015 are provided as Table A-1 to illustrate the data routinely collected.  The 5-year data for 

the temperature and flood levels are summarized in Figures 6 and 7 in Section 2.4.3 of the 

main document. 

Table A-1.  Temperature and Flood Level Data For June and July 2015. 

Reading 

Date 
SSE Power Float 1 Float 2 Float 3 Temp 1 Temp 2 Temp 3 Voltage 

Error 

Message 

07/15/2015 

12:00 PM 
100-C On Normal Normal N/A 

26.0°C 

(78.8°F) 

30.5°C 

(86.9°F) 
N/A 22.999 None 

07/15/2015 

12:00 PM 
100-D On Normal Normal N/A 

26.7°C 

(80.1°F) 

35.0°C 

(95.0°F) 
N/A 24.162 None 

07/15/2015 

12:00 PM 
100-DR On Normal Normal N/A 

26.7°C 

(80.1°F) 

38.8°C 

(101.8°F) 
N/A 24.262 None 

07/15/2015 

12:00 PM 
100-F On Normal Normal N/A 

26.0°C 

(78.8°F) 

36.0°C 

(96.8°F) 
N/A 23.763 None 

07/15/2015 

12:00 PM 
100-H On Normal Normal N/A 

25.0°C 

(77.0°F) 

36.9°C 

(98.4°F) 
N/A 24.162 None 

07/15/2015 

12:00 PM 
100-N (1) On Normal Normal Normal 

23.9°C 

(75.0°F) 

31.4°C 

(88.5°F) 
N/A 23.410 None 

07/15/2015 

12:00 PM 
100-N (2) Off N/A N/A N/A N/A N/A N/A 23.490 None 

06/15/2015 

12:00 PM 
100-C On Normal Normal N/A 

21.2°C 

(70.2°F) 

26.0°C 

(78.8°F) 
N/A 22.999 None 

06/15/2015 

12:00 PM 
100-D On Normal Normal N/A 

22.2°C 

(72.0°F) 

33.3°C 

(91.9°F) 
N/A 24.162 None 

06/15/2015 

12:00 PM 
100-DR On Normal Normal N/A 

21.2°C 

(70.2°F) 

34.3°C 

(93.7°F) 
N/A 24.262 None 

06/15/2015 

12:00 PM 
100-F On Normal Normal N/A 

21.2°C 

(70.2°F) 

36.0°C 

(96.8°F) 
N/A 23.763 None 

06/15/2015 

12:00 PM 
100-H On Normal Normal N/A 

19.3°C 

(66.7°F) 

34.3°C 

(93.7°F) 
N/A 24.096 None 

06/15/2015 

12:00 PM 
100-N (1) On Normal Normal Normal 

20.1°C 

(68.2°F) 

29.5°C 

(85.1°F) 
N/A 23.520 None 

06/15/2015 

12:00 PM 
100-N (2) Off N/A N/A N/A N/A N/A N/A 23.240 None 
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APPENDIX B 

S&M ACTIVITIES REPORTS FOR 105-C SSE ASSESSMENT 

This appendix presents reports associated with the surveillance and maintenance activities.  

The appendix is arranged so that each activity is listed separately, followed by the applicable 

documents. 

The activities inside the 105-C SSE were mostly conducted along the structural routes identified 

in DOE/RL-98-44, Surveillance and Maintenance Plan for the 105-C Reactor Safe Storage 

Enclosure, Rev. 1.  These surveillance routes also are included in Work Package 2M-73252/C. 

External Radiological Survey 

Radiological control technicians performed external surveys along the outside walls. 



HNF-59342, Rev. 0 

B-2 



HNF-59342, Rev. 0 

B-3 



HNF-59342, Rev. 0 

B-4 



HNF-59342, Rev. 0 

B-5 



HNF-59342, Rev. 0 

B-6 

 

  



HNF-59342, Rev. 0 

B-7 

Internal Radiological Survey 

Radiological control technicians performed surveys along the surveillance routes. 
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Industrial Hygiene Report  

The industrial hygienist conducted general-area, direct-reading instrument monitoring of the 

105-C surveillance routes before additional personnel entered to complete surveillance activities.  

The monitoring was for carbon monoxide, flammable gas, oxygen, and volatile 

organic compounds. 
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Industrial Safety Report 

The industrial safety professional conducted a safety inspection of the surveillance routes before 

additional personnel entered to complete surveillance activities. 
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Structural Inspection Report 

A team of engineers performed an inspection to determine the SSE conditions and structural 

adequacy.  The rear face/discharge elevator was entered for the inspection. 
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APPENDIX C 

S&M ACTIVITIES REPORTS FOR 105-D SSE ASSESSMENT 

This appendix presents reports associated with the surveillance and maintenance activities.  

The appendix is arranged so that each activity is listed separately, followed by the applicable 

documents. 

The activities inside the 105-D SSE were conducted along the surveillance routes identified in 

DOE/RL-2004-59, Surveillance and Maintenance Plan for the 105-D Reactor Safe Storage 

Enclosure, Rev. 0.  These surveillance routes also are included in Work Package 2M-73252/C. 

Internal Radiological Survey 

Radiological control technicians performed surveys along the surveillance routes. 
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Industrial Hygiene Report 

The industrial hygienist conducted general-area, direct-reading instrument monitoring of the 

105-D surveillance routes before additional personnel entered to complete surveillance activities.  

The monitoring was for carbon monoxide, flammable gas, oxygen, and volatile 

organic compounds. 
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Industrial Safety Report 

The industrial safety professional conducted a safety inspection of the surveillance routes before 

additional personnel entered to complete surveillance activities. 
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Structural Inspection Report 

A team of engineers performed an inspection to determine the SSE conditions and structural 

adequacy. 
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APPENDIX D 

S&M ACTIVITIES REPORTS FOR 105-F SSE ASSESSMENT 

This appendix presents reports associated with surveillance and maintenance activities.  

The appendix is arranged so that each activity is listed separately, followed by the applicable 

documents. 

The activities inside the 105-F SSE were conducted along the structural routes identified in 

DOE/RL-2003-45, Surveillance and Maintenance Plan for the 105-F Reactor Safe Storage 

Enclosure, Rev. 0.  These surveillance routes also are included in Work Package 2M-73252/C. 

External Radiological Survey 

Radiological control technicians performed external surveys along the outside walls. 
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Internal Radiological Survey 

Radiological control technicians performed surveys along the surveillance routes. 
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Industrial Hygiene Report 

The industrial hygienist conducted general-area, direct-reading instrument monitoring of the 

surveillance routes before additional personnel entered to complete surveillance activities.  

The monitoring was for carbon monoxide, flammable gas, oxygen, and volatile 

organic compounds. 
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Industrial Safety Report 

The industrial safety professional conducted a safety inspection of the surveillance routes before 

additional personnel entered to complete surveillance activities. 
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Structural Inspection Report 

A team of engineers performed an inspection to determine the SSE conditions and 

structural adequacy.  The rear face/discharge elevator was entered for the inspection. 
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APPENDIX E 

S&M ACTIVITIES REPORTS FOR 105-H SSE ASSESSMENT 

This appendix presents reports associated with surveillance and maintenance activities.  

The appendix is arranged so that each activity is listed separately, followed by the applicable 

documents. 

The activities inside the 105-H SSE were conducted along the structural routes identified in 

DOE/RL-2005-67, Surveillance and Maintenance Plan for the 105-H Reactor Safe Storage 

Enclosure, Rev. 0.  These surveillance routes also are included in Work Package 2M-73252/C. 

Internal Radiological Survey 

Radiological control technicians performed surveys along the surveillance routes. 
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Industrial Hygiene Report 

The industrial hygienist conducted general-area, direct-reading instrument monitoring of the 

surveillance routes before additional personnel entered to complete surveillance activities.  

The monitoring was for carbon monoxide, flammable gas, oxygen, and volatile organic 

compounds. 
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Industrial Safety Report 

The industrial safety professional conducted safety inspection of the surveillance routes before 

additional personnel entered to complete surveillance activities. 
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Structural Inspection Report 

A team of engineers performed an inspection to determine the SSE conditions and structural 

adequacy.  The rear face/discharge elevator was entered for the inspection. 
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APPENDIX E 

S&M ACTIVITIES REPORTS FOR 105-N/109-N SSE ASSESSMENT 

This appendix presents reports associated with following listed activities.  These activities inside 

the 105-N/109-N SSE were conducted along the structural routes identified in 

DOE/RL-2011-106, Surveillance and Maintenance Plan for the 105-N/109-N Reactor Safe 

Storage Enclosure, Rev 0.  These surveillance routes are also included in work 

package 2M-73252/C. 

Internal Radiological Survey 

Radiological control technicians performed surveys along the surveillance routes.  The internal 

survey also surveyed an internal high-efficiency particulate air filter. 
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Industrial Hygiene Report 

The industrial hygienist conducted general area direct reading instruments monitoring of the 

surveillance routes before additional personnel entered to complete surveillance activities.  

The monitoring was for carbon monoxide, flammable gas, oxygen, and volatile 

organic compounds. 
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Industrial Safety Report 

The industrial safety professional conducted safety inspection of the surveillance routes before 

additional personnel entered to complete surveillance activities. 
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Structural Inspection Report 

A team of engineers performed an inspection to determine the SSE conditions and 

structural adequacy.  The rear face/discharge elevator was entered for the inspection. 
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CONTRACT 55534; 105-N REACTOR STRUCTURAL 

 ENGINEERING INSPECTION REPORT 
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APPENDIX G 

WASHINGTON CLOSURE HANFORD 

INSPECTION CHECKLISTS FOR 2011 THROUGH 2014 

This appendix presents the checklists that Washington Closure Hanford used for their 

surveillance and maintenance activities for the 105-C, 105-D, 105-F, 105-H, and 105-N safe 

storage enclosures from 2011 through 2014. 
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