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BACKGROUND 
 
On December 7, 2004, the Defense Nuclear Facilities Safety Board (DNFSB) issued 
Recommendation 2004-2, Active Confinement Systems.  Recommendation 2004-2 noted 
concerns with the safety system (safety-class or safety-significant) designation strategy 
utilized in or planned for several facilities to confine radioactive materials during or 
following accidents.  The Board’s main issue is that for the purpose of confining 
radioactive materials through a facility-level ventilation system, safety system 
designation should be based on the active safety function (forced air through a HEPA 
filter system).  The DNFSB is concerned that a passive confinement safety function may 
not be as effective as the active safety function in a few postulated accident scenarios. 
 
On March 18, 2005, the Secretary accepted DNFSB Recommendation 2004-2.  On 
August 22, 2005, the Department of Energy (DOE) forwarded its Implementation Plan 
(IP) for this recommendation to the DNFSB.  The DNFSB accepted the Department’s IP 
on September 19, 2005.  The DOE IP proposed a methodology for systematically 
reviewing the ventilation systems at each of the sites.  That methodology was established 
as the Ventilation System Evaluation Guidance for Safety-Related and Non-Safety-
Related Systems.  The evaluation process was first piloted at several facilities prior to 
DOE-wide implementation.  This Independent Review Panel (IRP) review is of one of 
these pilot evaluations.  Timing of this evaluation, review, and closure of identified gaps 
is in accordance with the DOE revised Implementation Plan forwarded to the DNFSB on 
July 12, 2006. 
 
FACILITY OVERVIEW 
 
The Actinide Removal Process (ARP) mission is to support the removal of radioactive 
and chemical liquid waste from storage tanks at the Savannah River Site (SRS) Tank 
Farms and its conversion into a solid form for long term disposal.  The ARP will be 
performed in the 241-96H, 512-S, and 512-6S facilities with a projected operating life of 
three years.  Based upon the radiological inventory that the facilities will process, the 
Hazard Classification for the ARP facilities is Hazard Category 2.  The facilities were 
modified to support the ARP mission approximately one year ago with plans to put them 
in radioactive operation in late 2007.  The 241-96H and 512-S ventilation systems were 
designed and installed 10 to 15 years ago. 
 
The process adds Monosodium Titanate (MST) to an aqueous salt waste solution from 
High Level Waste Storage Tank 49 in order to adsorb strontium and actinides for 
separation and disposal at the Defense Waste Processing Facility (DWPF).  The process 
flow sheet entails MST addition and mixing in the 241-96H building and then a batch 
transfer of the mixture to 512-S where a mechanical separation process using cross flow 
filtration removes strontium and actinide laden MST from the salt solution.  Batch 
processing is repeated until a concentrated MST solution is obtained.  The distillate 
(filtrate) is sent to the Modular Caustic Solvent Extraction Unit (MCU) and the 
concentrated MST is sent to DWPF for further processing. 



INDEPENDENT REVIEW PANEL EVALUATION 
 
The IRP was involved with the pilot study throughout the entire evolution of the 
evaluation of the ARP.  Multiple meetings were conducted involving participants from 
the Savannah River Site (SRS), the IRP, and DNFSB staff. 
 
Initial evaluation of the Documented Safety Analysis (DSA) for the ARP resulted in 
documenting results in Table 4.3 of the pilot study (Attachment 1) that show no credit for 
the ventilation system had been taken in any of the evaluated accidents at either a safety 
class (SC) or safety significant (SS) level.  Representative accidents, along with their 
evaluated consequences were reviewed by the IRP and the IRP agreed with the 
conclusion of the Site Evaluation Team (SET).  In order to complete the total scope of the 
pilot study, the IRP recommended that in accordance with provisions of the Evaluation 
Guidelines, the study continue with the evaluation being completed against the SS criteria 
of the guideline. 
 
The subsequent evaluation by the SRS SET identified several gaps between the existing 
systems and the evaluation guidelines as documented in their report (Attachment 1).  
Review by the IRP of the identified gaps and the cost benefit arguments supplied by the 
SET resulted in an initial agreement by the IRP in the conclusions of the SET. 
 
At the end of the meeting whereby the IRP had reached agreement, the DNFSB staff 
questioned the divisions that the SRS SET had used in grouping identified gaps for 
developing cost benefit arguments and conclusions.  The DNFSB staff felt that although 
no definitive guidance had been included with the evaluation guidelines, grouping of 
potential improvement items into larger update projects could obscure beneficial 
improvements that could be accomplished at reasonable cost benefit levels.  In response 
to the DNFSB staff observation, the SRS SET was requested subsequent to submission of 
their final report to re-evaluate their gap analysis conducted for the ARP pilot study.  This 
re-evaluation did not identify any further breakdown that resulted in smaller items with 
reasonable cost benefit.  Significant upgrades would be required to the non credited 
ventilation system to meet SS criteria for this short term project (ARP is an interim 
process to be utilized until startup of the Salt Waste Processing Facility).  Although 
upgrades to the signals provided to the control room for monitoring ventilation status or 
effluent release quantities during normal or emergency operations would be beneficial, 
the cost for routing the signal leads through the existing tank farm infrastructure of 
transfer piping and potentially contaminated soil is significant (distances of up to 0.75 
mile). 
 
In addition to the SRS SET re-evaluation, the EM IRP lead conducted an on-site visit to 
review the facilities, their surroundings, and the SRS SET conclusions.  After this review, 
it was concluded that the SRS SET conclusions were valid. 
 



INDEPENDENT REVIEW PANEL RECOMMENDATION 
 
The IRP recommends that the PSO and CTA accept the ARP Pilot Study and its 
conclusions. 
 
 
LESSONS LEARNED 
 
The following lessons learned were provided by the SRS SET. 
 
Observations 
 

• Overall, the System Evaluation Guide provided adequate guidance to perform the 
evaluations. 

• The addition of a pilot phase to the overall implementation plan was a positive 
strategy. 

• Beneficial interaction with the Independent Review Panel (IRP) occurred during 
the process.  Teleconferences to agree with strategic approaches were very 
beneficial to keep the IRP abreast of the progress of the ARP review and the 
overall approach being taken for the report.  This made the overall process much 
smoother and should be encouraged for other site teams where unique situations 
exist. 

 
Essential Modifications to Methodology Manual 
 

• The evaluation guide needs to include additional guidance on what to do if the 
ventilation system under review is not safety related or the IRP directs review of 
the ventilation at a higher functional classification and/or spectrum of hazardous 
material release events than that currently credited in the DSA.  This is necessary 
to be accomplished as part of Table 4.3 to ensure that the ventilation is evaluated 
for an agreed upon spectrum of radiological release events and functional 
classification designation.  This approach was agreed to be necessary by the IRP 
for ARP to understand the hazardous release events that would be considered 
when performing Table 5.1 evaluations.  Without this approach, Table 5.1 and 
associated gap resolution cost benefit reviews could not have been performed. 

• The Table 5.1 has entries that indicate to evaluate the gap “only when credited by 
the DSA”.  There is much confusion regarding how this is to be interpreted.  
Before completing the ARP pilot, SRS received clarification from the IRP that we 
were to consider these events in the ARP evaluations since there were potential 
release events and we were evaluating a non-safety system to SS classification 
criteria.  Our recent teleconference with the IRP, Central Technical Authority 
(CTA), and DNFSB seemed to indicate these items only needed to be considered 
if the DSA credited the systems as a functional attribute.  If that is the case, then 
ARP did not need to evaluate events such as NPH releases since the ventilations 
systems were not currently credited in the DSA.  Clarifying when attributes of 



Table 5.1 are to be and not to be considered is critical to update in the evaluation 
guidance. 

• Deflagration events such as those that can occur in process vessels should be 
considered to be excluded form consideration in the evaluation guidelines unless 
the DSA already credits the system for this function.  Ventilation systems are not 
typically designed to be deflagration/detonation hardened as part of routine 
ventilation design standards.  The ability to perform a confinement in this type of 
event is not likely to be able to be accomplished with any existing systems unless 
they were specifically designed to this expectation, and therefore should be 
excluded as a release event that would require the ventilation to perform a 
confinement function.  The safety basis approach to deflagration events is 
typically one of prevention versus confinement. 

• The methodology manual should include some information regarding the level of 
detail to be provided in general and whether gap resolution summaries should be 
added to Table 5.1.  In general, the level of detail required in the tables and report 
should be clarified to be only essential information regarding the safety basis, 
gaps, and proposed resolution strategies.  Detailed listings of codes, equipment 
alarm ranges, etc while demonstrating thoroughness of the reviews, should not be 
included unless required to demonstrate a gap or gap resolution approaches in the 
report. 

 
Including a summary of gap resolution strategies as part of the Table 5.1 provides 
a more direct linkage to an individual gaps resolution per item.  The text of the 
report would provide an overall integrated perspective of the gaps.  This was 
suggested in our recent telecom. 

• The evaluation guide needs to recognize that for events above 25REM offsite 
unmitigated consequences, it may still be appropriate to consider SS as the 
fundamental classification for the ventilation.  This would be appropriate where 
the ventilation was considered to be Major contributor to Defense in Depth. 

• Include information in the evaluation guide that allows “segmentation” for 2004-2 
purposes where the DSA may not have formally done segmentation.  This is to 
recognize what was allowed on ARP.  This is appropriate for Table 4.3 
development in particular. 

• The evaluation guide should define a standard mitigated dose consequence to 
evaluate against if the confinement system is not already credited in the DSA.  
This would establish a uniform approach to confinement system effectiveness 
requirements where no defined value has been agreed upon via a DSA. 

• Page 11 item 3. of the evaluation guideline need to clarify what aspects are 
required to be discussed for off site and onsite receptors.  Implies that all 
information is to be provided for both and information from DOE STD 3009 
quoted is only applicable to off site dose calculations. 

• In many instances, there may be miscellaneous ventilation systems within the 
facility that may potentially not warrant separate reviews under 2004-2.  In these 
instances, the basis for not performing reviews of those systems separately should 
be part of the Table 4.3 submittal to along with the basis for not performing the 



review to obtain IRP/PSO/CTA concurrence.  This was accomplished as part of 
the ARP Table 4.3 submittal. 

• Based on recent discussions with the IRP and DNFSB, there appears to be a 
desire to make recommendations for “prudent” upgrades to the current systems 
that may enhance performance, even if the modification would not provide an 
overall dose reduction or be a safety function.  If this is a desire, the evaluation 
guidance should be changed to include a specific section that would include such 
items for consideration. 

 
Recommendations for Consideration 
 

• If the reason a facility has been categorized as Hazard Category 2 is due to the 
potential for criticality (versus radionuclide inventory) then the facility should be 
treated as Hazard Category 3 for 2004-2 evaluation purposes. 

• Identify an abbreviated process where previous evaluations have been 
documented that meets the intent of the evaluation guide evaluations.  This 
process would identify that a report should be generated which demonstrates how 
the earlier evaluation sufficiently meets the intent of the 2004-2 System 
Methodology review, and demonstrates that the Facility Evaluation Team and the 
Site Review Team concur that the earlier evaluation provided equivalent review.  
The PSO/CTA/IRP team ultimately would concur that the review provided 
equivalent evaluation.  This approach will permit a more efficient approach to 
recognizing the gaps and cost-benefits for upgrading systems where they were 
previously considered. 

• Explicitly following the methodology guidance for ARP produced a strong 
product, but may have been an excessive evaluation for facilities which have 
limited dose potential or limited life.   

 
The IRP agrees with the lessons learned provided above by the SRS SET with an 
emphasis being placed on making sure that site evaluation teams are aware that although 
no minor gaps or breakout items resulted from the re-look by the SRS SET gap analysis, 
a finer level of consideration should be accomplished as part of the initial study.  Site 
SETs should also be aware that the evaluation is intended to be made against the 
functional requirements of the guidelines and is was intended as an audit of code 
compliance. 
 
It was also noted that some of the gap analyses were made against criteria in the 
evaluation guidelines that had not been credited in the DSA (e.g., seismic criteria when 
systems were not credited to survive a seismic event).  A caution needs to be generated 
for future studies against the evaluation guidelines to preclude the generation of 
artificially high cost estimates during the gap analysis which could thus eliminate 
reasonable system upgrades from further consideration.   
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