


NRC RAI Number 5. 
 
Under 10 CFR 30.36(g)(4)(iii), the licensee must provide, in part, a description of 
methods used to ensure protection of the environment against radiation hazards during 
decommissioning. In Section 3.9.2.2 “Perched Groundwater” in your documented dated 
February 8, 2021, it states, in part, that isolated areas of “perched” groundwater (i.e., 
wet soils) were encountered about 7ft below the Pickard Hall basement floor slab and 
that there are no drinking water wells or any other known uses of water from perched 
groundwater beneath MU. The NRC is requesting that the licensee demonstrate that 
residual radioactive material either A) has not reached the perched and, thus, a 
radiological dose assessment concerning groundwater is not necessary or B) the 
licensee provide a radiological dose assessment which would meet NRC release criteria 
for the site. Also, the licensee is requested to provide information that remediation 
efforts to include, but not limited to, soil removal would not impact the perched 
groundwater. 
 
RESPONSE: 
 
As explained in the response to RAI 6, Chase has submitted a proposal to MU for 
additional sampling in the tunnels and of underlying soils. MU will evaluate potential 
impacts to the perched groundwater based on the soil sample results, as was done for 
the soils beneath the basement floor.  MU will provide the NRC with the results of the 
sampling once it is completed.  



NRC RAI Number 6. 
 
Under 10 CFR 30.36(g)(4)(i), the licensee must provide, in part, a description of the 
conditions of the site sufficient to evaluate the acceptability of the decommissioning 
plan. In Section 4.4 “Contaminated Building Structures and Systems” in your letter 
dated February 8, 2021, it states, in part, that characterization surveys indicate that 
residual radioactivity exists within the steam tunnel feeder floor. During NRC’s site visit, 
there was discussion that contamination could have extended beyond the steam tunnel 
into a connected utility tunnel. In addition, there was no discussion of potential residual 
radiological contamination in the soil under the steam tunnel nor along piping and 
cables leading to and from Pickard Hall which could “channel” contamination along the 
exterior or interior of the piping or cabling. The NRC is requesting that an evaluation of 
potential contamination within the utility tunnel and potential soil contamination under 
the steam tunnel be evaluated to show that all reasonable pathways for residual 
radiological contamination have been identified. 
 
RESPONSE: 
 
Chase has submitted a proposal to MU for characterizing tunnel structures and 
conducting soil sampling under the tunnel floors to characterize soil radioactivity 
concentrations. MU expects that characterization will be performed by the end of 
calendar year 2021 and a report of the results will be available approximately six weeks 
after sampling. MU will evaluate potential impacts based on the characterization results 
and will provide the NRC with the results of this additional characterization activity once 
it is completed.   



NRC RAI Number 7. 
 
Under 10 CFR 30.36(g)(4)(iii), the licensee must provide a description of methods used 
to ensure protection of workers and the environment against radiation hazards during 
decommissioning. In Section 5.4 “Radiological Criteria – Demolition” of your letter dated 
February 8, 2021, it was stated that there were multiple technical documents reviewed 
relating to Open-Air Demolition to include sites such as the Department of Energy 
Hanford Site, Connecticut Yankee Nuclear Power Plant, Zion Nuclear Power Station 
and LaCrosse Boiling Water Reactor decommissioning projects. However, the NRC did 
not identify specific comparisons between those projects and Pickard Hall 
decommissioning project. Specifically, the licensee did not address the different 
nuclides and doses to workers and members of the public nor the close proximity to 
those populations, especially members of the public as Pickard Hall stands near the 
middle of campus with adjacent University buildings, businesses and members of the 
public. Since it is NRC’s understanding that Pickard Hall is planned to be demolished 
with heavy machinery, a large dust plume can be generated, possibly with residual 
radioactive material contained within, and the close proximity of members of public 
make it more likely that members of the public could receive an unnecessary dose as a 
result. Thus, the NRC is requesting the licensee provide specifics of the monitoring 
systems, how they will be used and their capabilities considering the environment they 
are being used into to show that such monitoring can effectively identify residual 
contamination. The licensee is also requested to provide additional information 
associated dust suppression effectiveness, again, considering the type of demolition 
anticipated and the close proximity to members of the public. 
 
RESPONSE: 
 
Chase has developed a draft technical basis for airborne radioactivity and controls 
associated with demolition. Please see the attached document “Open Air Demolition 
Technical Basis.” After selection of the demolition contractor, the draft technical basis 
will be updated to include any necessary changes based on demolition procedures and 
finalized. MU will submit the final version of the technical basis to the NRC with the 
Demolition Work Plan.  



NRC RAI Number 9. 
 
Under 10 CFR 30.36(g)(4)(i), the licensee must provide a description of the condition of 
the site sufficient to evaluate the acceptability of the plan. In Section 7.2.4 “Demolition” 
of your document dated February 8, 2021, it states, in part, “Calculations indicate that 
timber floor joists are loaded to their maximum safe capacity and it appears that the cast 
iron columns have been overloaded for many years with respect to recognized codes 
and practice. While the masonry bearing walls appear to be in relatively good condition, 
renovations and building construction must be considered when developing the 
demolition work plan.” It goes on to state “Demolition debris must not be allowed to 
collect in mass on the upper floors to avoid further overloading and potential floor and/or 
building collapse.” During the site visit, the licensee verbally provided the NRC 
information that structural integrity of the building has been addressed and may not be 
overloaded at this time. The NRC considered the building to be a significant barrier to 
prevent radioactive material from being released into the environment and potentially 
unnecessarily exposing members of the public to radiation and radioactive material. The 
NRC is requesting information associated with the building’s current structural load 
capabilities to ensure that remediation efforts do not inadvertently cause a floor and/or 
building collapse. 
 
RESPONSE: 
 
This RAI appears to misapply MU’s prior statements.  MU confirms that the building is 
not overloaded at this time.  The building has, and continued to remain, a significant 
barrier to prevent radioactive material from being released into the environment and 
potentially unnecessarily exposing members of the public to radiation and radioactive 
material.  However, those statements are in reference to the current state of the 
building.  Once the building demolition activities begin, the structural integrity of the 
building will necessarily and intentionally be compromised, because the 
decommissioning activities include taking the entire building apart with heavy equipment 
and transporting the demolition debris offsite for disposal.   
 
After selection of the demolition contractor, MU can discuss with that contractor how the 
building can be demolished in a manner which reduces the risk of an uncontrolled 
release—from building collapse or otherwise.  These risk reduction activities will be a 
part of the Demolition Work Plan.  





 
The water usage for a DustBoss DB-45 is 7.2 to 16 gallons per minute (gpm). Assuming 
the largest usage (16 gpm) and misting occurring at that largest usage continuously 
during the day (8 hours per day) results in 7,680 gallons per day of water for dust 
suppression.  This demonstrates that mister use is expected to account for the vast 
majority of water potentially produced at the site during demolition activities. 
 
The daily total of rainfall and dust suppression, therefore, is 9,176 gallons per day. This 
conservatively does not account for absorption by building materials, evaporation, 
reduced misting (possibly none) during all or parts of a day, and it also double-counts 
water for misting during periods of rain. 
 
Skid mounted water storage tanks and “frac tanks” of various sizes ranging up to 
20,000-gallon capacity are commonly available for applications such as this.   
 
The treatment system size requirement of 12,000 gallons/day translates to 25 gpm for 
the duration of an 8 hour day or 9 gpm if the system can run continuously 24 hours a 
day.  This is well within the capabilities of portable, temporary, industrial water treatment 
systems. A system and vendor will be selected during the demolition contractor 
selection process and will be based on the ability to remove radium, thorium, uranium 
and associated daughter isotopes.  MU expects that that once a storage tank is full, the 
mixing, sampling, analysis and discharge process can be completed within two days 
and system design will incorporate consideration of the capacity required to 
accommodate these processes.  Details of the treatment system will be submitted to the 
NRC with the Demolition Work Plan after the procurement process is completed. 
 
After filtration and prior to discharge, water will be sampled and analyzed in accordance 
with NRC Information Notice 94-07 “Solubility Criteria for Liquid Effluent Releases to 
Sanitary Sewerage under the Revised 10 CFR Part 20,” Section 2, “Filtration and 
Radiometric Analysis of Suspended Solids.” The water samples will be drawn through a 
47 mm diameter 0.45 micron membrane filter and the filtered water sample (e.g. the 
soluble portion) and filter (e.g. the insoluble portion) will be analyzed separately and 
compared to similarly processed background samples of water. 
 
Water sample analytical results will first be used to tune the performance specifications 
of the water treatment system.  No water will be released until it meets the required 
standards of 10 CFR Part 20.  Once the treatment system is performing as required, 
water sample analytical results will then be used to ensure any water releases meet the 
standard prior to release, as well as to evaluate trends in the water treatment system 
performance.  



NRC RAI Number 15. 
 
Under 10 CFR 30.36(g)(4)(iii), the licensee must provide a description of methods used 
to ensure the protection of workers and the environment against radiation hazards 
during decommissioning. Section 8.1 “Decommissioning Management” contains 
Figure 8-1: “Pickard Hall Decommissioning Organization” which provides titles and 
diagram schematic of the Pickard Hall management structure to include an “MU Project 
Manager.” However, a further review of the document does not list what the background 
or responsibilities of the MU Project Manager are or will be which, presumably, is to 
help ensure the protection of workers and the environment against the radiation hazards 
during decommissioning. The NRC requests that the licensee provide education and 
experience background of the MU Project Manager and include the responsibilities 
during the decommissioning process. 
 
RESPONSE: 
 
The MU Project Manager (MU PM) has no direct radiation protection responsibilities. 
The MU PM reports to the Director of MU Campus Facilities – Planning, Design, and 
Construction (MU CF-PDC) and is responsible for managing the contractual aspects of 
the project; coordinating MU support; administering contracts; and tracking PHDP 
scope, schedule and budget performance. The MU PM has experience in the field of 
design and construction, both by work experience and/or formal education in 
architecture, engineering, planning, or construction management. The positions and 
qualifications of the decommissioning organization was provided in MU's response to 
RAI number 25 on October 8, 2021. 
 
  



NRC RAI Number 16. 
 
Under 10 CFR 30.36(g)(4)(iii), the licensee must provide a description of methods used 
to ensure the protection of workers and the environment against radiation hazards 
during decommissioning. Section 9 “Occupational Health and Safety Program” of your 
document dated February 8, 2021 states the “Utilities to the building will be verified 
de-energized before demolition.” Failure of the licensee to de-energize all utilities could 
result in flooding or a fire which could spread radioactive material outside the confines 
of Pickard Hall and unnecessarily increase radiation hazards to workers, members of 
the public and environment. The NRC is requesting that the licensee designate an 
appropriate manager that will verify and certify the de-energization before demolition. 
 
RESPONSE: 
 
MU Campus Facilities is the utility supplier for campus buildings. At the time of de-
energization, qualified MU Campus Facilities staff members will verify that utilities have 
been disconnected appropriately and report that information to the MU Project Manager.  
The MU Project Manager will then approve commencement of demolition activities 
being performed under contract with MU.  
 
  



NRC RAI Number 17. 
 
Under 10 CFR 30.36(g)(4)(iii), the licensee must provide a description of methods used 
to ensure the protection of workers and the environment against radiation hazards 
during decommissioning. Section 10.1 “Air Sampling Program” of your document dated 
February 8, 2021, it states, in part, “The RSO will apply professional judgement and 
experience to identify air sampling appropriate for the specific situation.” The NRC is 
requesting the licensee provide more specifics regarding realistic scenarios and plans to 
deploy the air monitoring systems throughout the decommissioning process. In addition, 
the NRC is also requesting a process for which unanticipated circumstances where air 
monitoring would be necessary. 
 
RESPONSE: 
 
Air sampling for workers is determined as part of the Radiological Work Permitting 
(RWP) process.  For personal air samplers (PAS) in the breathing zone, the following 
guidelines are used: 
 

1) Implement PAS if workers are wearing respirators. 
2) Implement PAS if hot work is being performed (plasma cutting, torch cutting, 

welding, etc.) or if aggressive decontamination methods are being used (e.g., 
grinding, media-blasting, etc.). 

3) Implement PAS if a general area air sample indicates that an intake of > 12 DAC-
hrs in a week is possible. 

4) Use the intrinsically safe PAS for any air sampling in areas that require 
intrinsically safe equipment. 

 
For general area air samplers, the same RWP process applies, and the following 
guidelines are used: 
 

1) Implement general area air samplers whenever engineering controls (e.g., HEPA 
air filtration, containments, contamination fixatives, etc.) are used to limit airborne 
contamination. 

2) Implement general area air samplers to determine if airborne radioactivity exists 
in a work area, and to what extent, whether or not personnel are in the area. 

3) Implement general area air sampling during initial surveys to determine required 
postings for a work area. 

4) Implement general area air samplers if breathing zone air samplers are required 
(e.g., if possible, do not use general area samplers in situations that require 
intrinsically safe equipment). 

5) Operate general area samplers at a minimum of 2 cfm (57 lpm) whenever 
possible. 

 
Radon is present in the decay chains of the nuclides of concern.  Real time radon 
monitors will be used in a manner comparable to general area air samplers.   
 



Air effluent monitoring is also addressed in the response to RAI number 7 and the 
attached technical basis document. 
 
The RWP process includes defining limiting conditions for the validity of the permit.  As 
data is collected and evaluated, if a limiting condition is exceeded due to an 
unanticipated circumstance, the permit becomes invalid, work must stop on that 
permitted activity, and the engineering and administrative controls assessed and 
implemented as necessary.  



NRC RAI Number 18. 
 
Under 10 CFR 30.36(g)(4)(iii), the licensee must provide a description of methods used 
to ensure the protection of workers and the environment against radiation hazards 
during decommissioning. Section 10.2 “Respiratory Protection Program” in your 
document dated February 8, 2021 states “The PHDP respiratory protection program is 
consolidated into the PHDP RSM.” Section 10.3 “Internal/External Exposure 
Determination and Summation”, Section 10.6 “Clearance of Materials” and Section 14.3 
“Survey Instrumentation” also refer the user to the PHDP RSM for the details associated 
with each of these programs above the summaries provided in the sections. The NRC is 
requesting the licensee submit the PHDP RSM for review. 
 
RESPONSE: 
 
The NRC requested the PHDP RSM during a site visit on May 1, 2018, and MU 
submitted the RSM on September 25, 2018.  (See ML18298A298).  However, we 
anticipate that the RSM will be revised and resubmitted in the future, likely to coincide 
with a revision to the Decommissioning Plan to incorporate responses to the NRC’s 
RAIs. 
  



NRC RAI Number 21. 
 
Under 10 CFR 30.36(g)(4)(vi), the licensee shall, for decommissioning plans calling for 
completion of decommissioning later than 24 months after plan approval, include a 
justification for the delay. Appendix E “Conceptual Project Schedule” in your document 
dated February 8, 2021 has estimated dates of start and completion for various portions 
of the Decommissioning Plan. However, during the site visit, the licensee indicated that 
there was not consideration for potential delays within the project schedule (e.g.: 
Weather events such as wind and rain). The NRC is requesting that the licensee 
provide information addressing any realistic scenario regarding potential delays in each 
significant area of the decommissioning project. 
 
RESPONSE: 
 
Appendix E - “Conceptual Project Schedule” anticipates that the decommissioning can 
be completed in less than 24 months after plan approval.  MU currently does not 
anticipate completing decommissioning work later than 24 months after plan approval, 
so MU disagrees that the requirements in 10 CFR § 30.36(g)(4)(vi) are triggered here.  
Normal weather events, such as summer rains and wind, are not expected to materially 
affect the decommissioning schedule as shown in Appendix E.  Severe weather and 
severe wind could result in minor delays in the schedule.  However, as with any 
licensing activity, if severe weather or any other event (such as a pandemic) caused a 
force majeure type of delay, then MU would at that time invoke 10 CFR § 30.36(g)(4)(vi) 
and provide the appropriate justification for delay.   
 
. 
 
  



NRC RAI Response 24. 
 
Under 10 CFR 30.36(g)(4)(iii), the licensee must provide a description of methods used 
to ensure the protection of workers and the environment against radiation hazards 
during decommissioning. NUREG 1757 Volume 1, Consolidated Decommissioning 
Guidance, Table B.2, Screening Values (pCi/gm) of Common Radionuclides for Soil 
Surface Contamination provides values for the identified nuclides of concern that equate 
to the 25 mrem/year limit and allows the use of the sum of the fractions to determine the 
appropriate value for a mixture of radionuclides. Rather than use these values, perform 
the calculation, and establish a value for the site, the contractor chose to provide a 
calculated value based on extrapolation of Pu-239 data. Also, in discussions with the 
licensee and contractor during the on-site visit, the NRC was told this was done to 
“correct for the relative radiological risk.” The NRC is requesting the licensee provide 
justification of the use of the calculated value based on Pu-239 beyond what was 
provided in Section 5.0 Demolition Removeable Activity Limit of the PHDP; quantify the 
bounds of the environmental conditions, factors that support the correction for relative 
risk and the bounds of the reduction in radiological risk as part of the justification to use 
the extrapolated Pu-239 values; and include information that demonstrates the value 
used will not exceed the 25 mrem/year limit. 
 
RESPONSE: 
 
The calculated value is intended to provide a conservative criterion for removable 
radioactivity on building structures prior to demolition to minimize generation of airborne 
and waterborne radioactivity during demolition as an ALARA and risk minimization 
method. The limit is not intended to be applied to unrestricted release of structures after 
demolition. The DP contains site-specific DCGLs to be used for unrestricted release of 
the site. 
 
It is industry standard to establish restrictive removable activity limits for demolition; this 
is the reason for reference and comparison to other demolition projects. For simplicity, 
and to eliminate confusion, however, MU will redact references to other projects and 
simply apply a removable activity limit for accessible building surfaces prior to 
demolition based on the detection sensitivity requirements of the PHDP (the MDC of 
smears counted on a Ludlum 2929 and 43-10-1 probe with one-minute count times). 
 
Prior to demolition, extensive removable surface activity surveys will be performed 
throughout the building on the original surfaces (i.e., surveys behind stud/plaster or 
stud/drywall walls, and on original surfaces covered by museum display cases) to 
verify the removable alpha activity limit for demolition (<MDC) is met. Surfaces not 
meeting the demolition criteria will be remediated or encapsulated using a spray-on 
water-resistant encapsulant and then resurveyed. 


