
United States Government Department of Energy 

memorandum Idaho Operations Office 

Date: March 20, 2007 

Subject: Transmittal of Advanced Mixed Waste Treatment Facility Ventilation System Evaluation to 
Deputy Assistant Secretary for Safety Management and Operations (0s-QSD-07-032) 

To: Dae Y. Chung, Deputy Assistant Secretary 
for Management and Operations 
DOE-HQ, EM-60fFORS 

Reference: (1) Report: Implementation Plan for Defense Nuclear Facilities Safety Board 
Recommendation 2004-2 - Active Confinement Systems, Revision 1, dated 
June 2006 

(2) Memo, I. Triay to Distribution, Subject: Office of Environmental 
Management Expectations for Implementation of Commitment 8.6 under the 
Department of Energy Implementation Plan Responding to Defense Nuclear 
Facility Safety Board Recommendation 2004-2, dated June 9, 2006 

Attached is the final evaluation report for the Advanced Mixed Waste Treatment Facility 
(AMWTF) Ventilation System Evaluation. The attachment is part of the interim milestones 
identified in Reference 2 to show completion of the evaluations required by the DOE 2004-2 
implementation plan. 

If you have questions or comments regarding this tr ittal, plea tact Ken Whitham 
208-526-41 5 1 or Isabelle Wheeler 208-526-9226 

&&Manager 
Idaho Cleanup Project 

Attachment 



Bechtel BWXT Idaho, uc 

March 15.2007 CN 07-30 164 

hlr. Richard 13. Provenchttr, Dcputy Manager 
Idaho Cleanup Pro-icct 
U.S. Department of Energy 
Idaho Operations 0Sficc 
1955 Frcmont Avcnuc 
Idaho Falls. ID 834 15-1 220 

Subject: Contract No. Di<-.AC07-99ID13727. Advanced l l i scd Lj'astc 'l'rcatmcnt Project 
(Ah.I\!'l'P). 'Transn~ittal of the Active Confinemcn~ S>.slen~ I!valuation 
Summaq* Kcport. Phase I Results for the AM\\'I'P - PI ID-40-07 

ReSerenccs: ( 1  ) Activc Conlinement Ventilation System l~valua~ions 111 Ihc Advanced 
hliscd Wastc Treatment Project in Accordance ~ s i t h  11011 
Implenicntation Plan for DNFSB Recomn~cnclation 2004-3, 
(US-QSD-06-12 1 ) 

( 3 )  klemo. Ilr, lnes Triay to Distribution. Ollicc. of' Ilnvironmenlal 
Management Expectations for Implemcnration of Con~n~i ln~cn t  8.6 
under the Department or Energy Implelnentntion Plan IZcsponding to 
DeScnse Nuclear Facilities Safety Hoard Recommendation 2004-2. 
June 9.2006 

( 3 )  Ventilation System Evaluation Guidance for SaScty-Rclatcd and Non- 
Safety-Iielated System, dated January 90015 

Dear hlr. I'rc>\~enchcr: 

.As requested pcr rcfcrcnce ( 1 ). thc final Active Confinement Systcn~ I'\.aluarion. Phase I 
Results is attachcd for the Ad\.anced Mixed U'astc Treatl~~ent Project (:\jI\\j?'P). 
Specifically. t l~c  attachcd summary report. including the prei.iously submitred 'I'ablc 4 . j  and 
Table 5.1. directed b> rcfcrence (2) is transmitted to you as part of completing a Dcfense 
Suclear Facilities S a f c ~  Board Rccommendatio~~ 2004-2 action. The ,,\3,l\\!*I-P facilities 
addressed in thc summary report wore evaluated using Safety Signiticant Pcrf'onnancc Criteria 
stated in rcfercncc (3). 'fhc deliverable was revie\ved by the Facility l~~.alu:~tion 'I'cam 
including DOE-I11 team mcrnbcrs \\.ith all comments resolved. 

850 Energy Drive. Suite 200 Idaho Falls. ID 83301 i2OBI 357-7000 

. .- - 



Mr. Richard Provencher 
March 15,2007 
CCN 07-301 64 
Page 2 

If you have any questions regarding this matter, please contact Kraig Wendt at 557-7279 or 
myself at 557-6555. 

Sincerely. 

President and General Managcl- 
Bechtel BWXT Idaho, LLC 
Advanced Mixed Waste Treatment Project 

Attachment - Active Confinell~ent System Evaluation Summary Report, Phase I Rcsults 
for the AlMWTP 

cc: Jolm Brooks, BBWI 
Craig Enos, DOE-ID 
Allan Exley, BBWI 
William McQuiston, DOE-ID 
Phillip Mills, BBWI 
Jeff Mousseau. BBWI 

1,eonard Sygitowicz, BBW l 
Scott Van Camp, DOE-ID 
Kraig Wendt, BBWI 
Isabclle Wheeler, DOE-ID 
Ken Whitham, DOE-ID 
Edward Ziemianski, DOE-ID 
AM WTP Document Control 



- Idaho National Laboratory - 
Advanced Mixed Waste Treatment Project 

Ventilation System Evaluation 

Active Confinement System Evaluation Summary Report, 
Phase I Results for the AMWTP, Revision 0 

A sub~nittal to DOE-ID in support of deliverables as required by DNFSB 
Recomnlendation 2004-2. 

Page 1 of 28 



Review and Approval: 

Page 2 of 28 

- .. ---. -...-.-- - .. . . - . . . -  -.-- - -  

Originators: Date: 
Kiaig M. Wendt. John F?. Godal- fu& 31 r 107 
Review: 
Pat A. Young 

Printed Name: 

Printed Title: 

Allan Exley 

Facility Evaluation Team Site Lead 
Date: 

Signature: 



Table of Contents: 

List of Figures 
List of Tables 
Definitions 
Abbreviations/Acronyms 
Executive Summary 

1. Introduction 
1.1. Facility Overview 
1.2. Ventilation Strategy 

2. Functio~lal Classification Assessment 
2.1. Existing Classi ficatioi~ 
2.2. Evaluation 
2.3. Summary 

3.  System Evaluation 
3.1. Identification of Gaps 
3.2. Gap Evaluation 
3.3. Modifications and Upgrades 

4. Conclusion 
References 
Attachmcnts 

List of Figures: 

1. Figure 1.1 - Ventilation Strategy Overview 

List of Tables: 

1. Data Collection Table (Table 4.3 as submitted to DOE for DNFSB 2004-2) 
2. Comparison Of The AMWTP Ventilation System To Performance Criteria - WMF- 

6761634 (Table 5.1 as submitted to DOE for DNFSB 2004-2) 

Page 3 of 28 



Definitions: 

None 

Abbreviations and Acronyms: 

AMWTP 
CLW 
DID 
DOE-ID U.S. 
DNFSB 
DSA 
ERPG 
HEPA 
FIMI 
W A C  
ICS 
INL 
IW 
S I3 
SC 
SMP 
SS 
ST 
TSR 
WMF 

Advanccd Mixed Waste Treatment Project 
Co-located Worker 
Defense in Depth 
Department of Energy, Idaho Operations Office 
Defense Nuclear Facilities Safety Board 
Documentcd Safety Analysis 
Emergency Response Planning Guidelines 
High-Efficiency Particulate Air (filter) 
Human Mncliine Interface 
I-Icating, Ventilating, and Air Conditioning 
Integrated Control System 
Idaho National Laboratory 
Involved Worker 
Site Boundary 
Safety Class 
Safety Managenlent Program 
Safety Significant 
Source Tcrm 
Technical Safety Requirement 
Wastc Management Facility 

Page 4 of 28 



Executive Summary: 

In the effort to evaluate the ventilation systems in WMF-676 and WMF-634 of 
the lNL-AMWTP with regard to the criteria set forth as part of DNFSB 
Recommendation 2004-2, the following results are noted: 

The ventilation systems in both WMF-676 and WMF-634 are not required to 
operate for any postulated accident scenario within the DSA, and therefore are not 
credited therein. The WMF-676 confinement boundary is the only mandated 
confinement barrier which is safety significant. There are no findings, gaps, or 
planned modifications to report regarding the evaluated confinement systems in 
these facilities. The ventilation systems evaluated meet the intent to which they 
are deployed insomuch that they provide a function with regard to containment 
only, as opposed to a dedicated safety confinement function. 

1. Introduction: 

1.1. Facility Overview 

As described in the Documented Safety Analysis (DSA), one of the intended 
functions of the AMWTP is to "perform waste treatment operations, including 
the sorting of box contents into drums, handling of special case waste, and size 
reduction." The primary hnction of WMF-676 is to perform these tasks. 

Other key f ict ions performed at the AMWTP as described in the DSA are to 
"Characterize the retrieved waste" and "Safely and compliantly store waste 
awaiting treatment or shipment". These two functions are performed primarily in 
W - 6 3 4 .  

The hazard category of the AMWTP is clearly stated in the DSA as well, and 
reads as follows: 

''On the basis of the waste inventory and associuted radionuclide 
invenrory, the prelitnina~y huzurd clussijication, issued July 14, 
1997, determined rhut /he AMW7F facililies are Hazurd Cutegory 
2 (has the potential for signijicui7t onsite consequences). The 
hazard and accident analyses presented in rke DSA are consistent 
with the preliminary hazard class$cation of the A h W T P  facilities 
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as Hazard Category 2. " 
1.2. Ventilation Strategy 

Containment is managed through the use of a "zoned" ventilation system. 
Normal operational control of the ventilation system is automatically controlled 
via an integrated control system (ICS); however, operators monitor and make 
adjustments routinely via a human machine interface (HMI). The control system 
utilizes both differential pressure and flow to ensure airflows from areas of low 
potential contamination (zone I )  to areas of higher potential contamination (Zone 
3) are maintained. Figure 1 below shows a general overview of the airflow paths 
through this "zoned" philosophy. 

Figure 1.1 - Ventilation Stratcgy Overvie\v 

The overall process was designed to allow large items (i.e.. boxes and drums) to 
be transferred from clean to highly contaminated areas quickly and efficiently to 
support the required production rates. To achieve this high volumes of air (in the 
order of 30000 CFM) are si~nultaneously supplied and extracted from the zonc 3 
cells and transfer gloveboxes. Pressures and flows are therefore monitored using 
hard-wired and software interlocks which shut down the ventilation system in the 
event of an abnormal condition to ensure pressure differentials are not 
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compromised. For this reason the boundary of the zone 3 cells are identified as 
safety significant (SS) passive confinement boundaries in the DSA to ensure that 
in the event of an accident or abnormal condition resulting in co-incident 
shutdown of the ventilation system the passive confinement boundary will allow 
sufficient time to allow co-located workers to evacuate the area. 

Containment is again managed through the use of a "zoned" ventilation system. 
This system also utilizes both differential pressure and flow to ensure airflows 
from areas of low potential contamination (zone I )  to areas of higher potential 
contamination (Zone 3) are maintained. 

There are no zone 3 cells within building 634 and the zone 3 areas are 
gloveboxes or parts of gloveboxes, this makes the ventilation system simpler 
than WMF 676 with respect to control and monitoring requirements. The 
ventilation system is not required to operate for any postulated accident scenario 
within the DSA and is therefore not credited. Pressures are monitored using hard 
wired and s o h a r e  interlocks to ensure pressure differentials are not 
compromised. 

2. Functional Classification Assessment 

The classification of facility systems described above, namely the ventilation and/or 
confinement systems in WMF-634 (Characterization Processes) and WMF-676 
(Treatment Facility), is respectively identified in attached Table 4.3. The 
classification was based on the level of defense in the AMWTP Safety Basis which 
those systems provide (i.e., DSA credit for hazard mitigation). 

2.1 Existing Classification 

The systems and classification per attached Table 4.3 for DNFSB 
Recommendation 2004-2 applicability at the AMWTP by facility are: 

Wh4F-634 (the only applicable systems are gloveboxes) 
o Primary drum vent system - [Safety Management Program 

(SMP)I 
o Drum coring glovebox - [ S M P ]  

WMF-676 (the applicable systems are gloveboxes and the Boxline 
with associated rooms providing the SS 
"confinement boundary") 

o Boxline and ancillary rooms - [SMP except for confinement 
boundary as SS] 

o Supercompactor glovebox - [ S M P ]  
o Special case waste area (including gloveboxes and drum opening 

enclosure) - [SMP] 
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2.2 Evaluation 

The WMF-676 confine~nent boundary credited in the DSA as a SS design 
feature is based on reducing the exposure from radiological and chemical 
contaminants (e.g., for mitigation of hazards) to the facility worker during a 
boxline or box opening gantry room fire. The same credit for hazard mitigation 
is attributed to this SS confinement boundary for the seismic event as well. This 
classification is for a passive control; however, because of the need for assuring 
this control is maintained, an active surveillance is performed for this SS 
conlinement boundary as follows: 

A specific administrative control (SAC) [Technical Safety Requirement (TSR) 
levcl control] is implemented for the Treatment Facility WMF-676 SS 
confinement boundary to ensure the boundary remains as credited in thc Safety 
Basis (i.e., a design feature providing a SS function). The level of protcction 
provided by this boundary must provide a minimum protection factor of 100 for 
at least 10 minutes to allow the facility worker adequate time to evacuate during 
the postulated fire or earthquake events. The boundary providcs this required 
level of protection independent of the ventilation system because the ventilation 
system cannot reasonably be expected to operate in &lpostulated accident 
scenarios. Note that the SS function is only necessary to protect the facility 
worker as doses to a co-located worker are below evaluation guidelines. 

Layers of defense with respect to safety controls are common within operational 
processes (c.g.. for the Criticality Safety Program [an SMP], criticality working 
requirement values which are operating values are lower than nuclear ~iiaterial 
safcty limit values - nole that these nuclear material safety limits are equivalent 
to a TSR if such is required). Pertaining to the other Section 2.1 systems noted 
for WMF-634 and WM12-676, the classification for these systems are designated 
as SMP as shown in Table 4.3. This follows the same layer-of-defensc 
evaluative methodology since these ventilation systems provide a measure of 
protection but are not relied upon to provide defense at the safety significance 
level. Therefore the SMP classification is designated for these ventilation 
systems; the ventilation system is not relied upon to function in the event of an 
accident (e.g., if fire dampers close to isolate an area as a result of a firc, the 
ventilation system will safely shutdown to prevent overdepression of thc 
structure) 

It should be noted that WMF-636. the Temporary Storage Area - Retrieval 
Enclosure (TSA-RE). was previously identified as a building with a system(s) 
which was categorized as being Recommendation 2004-2 applicablc. 'fhe drum 
venting enclosure in this building only provides an energy absorption function 
and not a conlinement function during a detlagration event. In addition the 
building ventilation system is not used with respect to any safety function [roll 
up doors are commonly left open]; these WMF-636 ventilation systems do not 
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follow strategic "zone" philosophy as demonstrated by active confinement 
systems. Lastly, no credit is taken for the building/system during a design basis 
accident. Therefore, this building/system should be removed from the 
Recommendation 2004-2 list and be designated as "excluded." 

With respect to the same arguments above, WMF-615 (Primary drum vent 
system) and WMF-635 (Liquid absorption tent) are not and should not be 
designated as Recommendation 2004-2 applicable. Note that WMF-615 (a 
system inside WMF-635) vents directly into the WMF-635 operating area. 

2.3 Summary 

Only the confinement boundary for WMF-676 is classified as safety significant. 
All other confinement systems in WMF-676 and WMF-634 discussed above are 
classified at the Safety Management Program level. 

3. System Evaluation 

The confinement system evaluation was performed per the prescribed 
performance criteria for the WMF-676 and WMF-634 confinement systems 
previously noted. This evaluation is captured in the attached Table 5.1. Based 
on this evaluation there are no findings or gaps with rcspect to the performance 
of the discussed confinement systems. Therefore, there are no modifications 
required as well as there are currently no planned non-required modifications to 
these confinement systems. Table 5.1 notes the few criteria which do not apply 
and the justification for being not applicable. 

4. Conclusion 

This evaluation finalizes the documentation requirements for Recommendation 
2004-2. The AMWTP Treatment Facility WMF-676 confinement boundary is 
designated as safety significant and a TSR level control (i.e., SAC) is stipulated to 
monitor this passive barrier. The remaining confinement barriers evaluated in WMF- 
676 (i.e., Supercompaclor glovebox and special case waste area) and those in the 
characteriza~ion building WMF-634 (i.e., primary venting and drum coring glovebox) 
are designated and managed as Safety Management Programs. 

The retrieval facility WMF-636, the Module 1 storage facility WMF-635 and WMF- 
615 (the facility for venting drums within WMF-635) were previously designated as 
Recommendation 2004-2 applicable. Based on further evaluation of associated 
confinement systems within these t hee  facilities, it was determined that 
Recommendation 2004-2 is not applicable. 

References (none) 

Attachments (none) 
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Table 4.3 Data Collection Table 

* 590 rem for earthquake is  bour~ding for all of the AMWTP and specifically applies to WMF-676 for requiring a control at a safety significance 
level: the SMP control is sufficient for WMF-634 
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Facility WMF-634 
Bounding 
Accidents 

Explosio~J 
dcflagrntion 
durillg 
characterintion 

Dcsign hasis 
earthquake 

Confinement Documented Safety Analysis Information 
Performance Expectations 

Type Confinement 
2 

Function 

Co~~tainmml 

con la in men^ 

Functional 
Requirements 

Providc soms lcvcl o f  
co~~tainmcm alicr accid~nl 
and ro mitigate (lu 
pressure front 

Provide some level o f  
co~~tainmcnl alter accident 

Hazard Category 

Activc 

Doses 
Bounding 

unmitigated1 
mitigated 

Maxin~um $1' 
CLW - 16 ren~ 
SB - 0.94 rcm 

Averace ST 
IW-  l l  rern 
CLW - 

0.35 rcm 
SB -0.021 rem 

Maxin~ua~ ST 
CLW - 38 rem 
SR- l l rcm 

Avenee ST 
I W - 590 rcnl 

CLW - I .S rcm 
SB - 0.63 rcnl 

I-ICI. 
Phospcne > ERI'G 

Passive 

X 

X 

Perfomlance Criteria 

I<educc conlm~inntion 
spread 

Rcdua: conlamination 
sprwd 

Compensatory 
Measures 

Emcrgcncy nsponse 
processes and other 
SMP functions such as 
Radiation Protection 
Program and Training 

Emergency response 
proccsscs and other 
SMP funclions such as 
Radia~ion Protection 
Program and Training 

Confinement 
Classification 

SS SC DID SMP 

X 

X 



Table 4.3 Data Collection Table 
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Faci I i ty 
Bounding 
Accidents 

13xplosinnf 
dcflagr;t~inn 
during 
clmc~crirarion 

Design bnsis 
earthquakc 

Fire in IIIC 
AMWTP hox 
optling gantry 
rooni 

Confinement Documented Safety 
WMF-676 

Type Confine~nent Doses 
Bounding 

unmitigated! 
mitigated 

Maximuni ST 
C1.W - 16 rcni 
SB -0.94 rcm 

IW-11 rmn 
CLW - 

0.35 rem 
St3 - 0.02 1 rem 

Mnximt~ni ST 
CLW - 38 rem 
SR- l l rem 

Averace S T  
IW-590rcm 
CLW - 1.5 rcrn 
SB - 0.63 rern 

I-ICI > ERPG 
Plmsgene > E R N  
Miwina~~n  ST 
Cl-W - 0 rcni 
SU - 0.36 rcni 

Avemoe ST 
IW - 78 rcm 
CLW - 

0.1 1 renl 
SB - 

0.0066 run 
I-ICI. Phosgene. 
Ethylene 
diciiloridc > 
ERPG 

-- 

Analysis Information 

Active 

Functional 
Requirements 

Provide sonle Icvel of 
mtaiaaicnt  after accident 
and ro mirigale thc 
pressurc front 

Provide coniincm~nt after 
accident 

I'rovidc confincmcnt nRcr 
;tccidcnt 

Passive 

X 

X 

X 

~p 

2 
Function 

C n n L ~ i r n n ~ ~ ~ ~  

Building ;md 
confi~icmcnt 
boundary 

Ih~ildirig and 
cottlinctiicn~ 
bnundury 

Performance Expectations 
Performance Criteria 

Kcduw cn~ira~~iin;ttiort 
spread 

Reduce conlamination 
spread by 100 reduction 
factor for a1 leas1 10 
~~iinulcs  

Kcducc conlnmination 
spread hy 100 reductioli 
Etc~or for at lcasl 10 
niinutes 

-- 

Hazard Category 
Con fi ncment 
Classification 

Con~perisatory 
Measures 

ISnrrgct~cy r~spollsc 
pmccssn illid O~IICI  
SMP fundions sudi as 
Radiation Protection 
Program and Training 

Emergency response 
processes and olhcr 
SMP functions such as 
Radiation Protection 
Program. Configuration 
Mnnagrment, and 
Training 

Enicgcticy rcsponsc 
proassc% and o01cr 
SMP li~ncliotts such as 
Kadiatio~~ I'rotectio~~ 
Program, Configuration 
Mmagcmcnr. md  
Training 

SS 

X 

X 

~~ 

SC DID SMP 

X 



Table 4.3 Data Collection Table 

Legend Table 4.3: 
CLW - co-located worker SC - safety class 
DID - defense in depth SMP - safety managenlent program 
ERPG - emergency response planning guidelines SS - safety significant 
IW - involved worker ST - source term 
SB - site boundary 
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Firc in thc 
AMWTF 
boxlinc 

Nuclear 
criticality in 
AM WIT 

Loss of 
electrical 
powr grid and 
inilurc n i  
backup power 

Maximum ST 
C1.W - h(l rcrii 
Sf3 - 7.3 rent 

Avera~c ST 
lW - 1200 rcm 
CLW - 

6.4 rrm 
SB - 0.77 renl 

I1CI. Phosgene. 
Ethylcnc 
dicltloridc > 
ERPG 

CLW - 
0.13 rcnl 

SD - 
0.021 renl 

Jbfnximum ST 
C1.W - I U rctii 
Slj - 

0.052 ~ C I I I  

A V C ~ P C  sr 
IW - 0.1 lrcnr 
CLW - 

0.095 rcni 
SU - 
2.8 s 1 O4 rccll 

X 

X 

X 

X 

Enrrrgmcy response 
proccsscs and olhcr 
SMP functions such .2c 

Radiaion I'ro~cctiotr 
Progratn, Cotrfiguration 
Management. and 
Training 

Emergency response 
processes and other 
SMP funaions such as 
Radiitlion Pro~eclion 
Program and Trainirtg 

Emergency r r s p m c  
processes and othcr 
SMP fundiotls suclr as 
Radlarion I'rorcc~ion 
Pmgrant and Training 

X 

Building and 
confi~tcmerit 
boundary 

Building 
Structure 

Building, 
glovebox and 
confinement 
boulldilry 

Provide cutrfi~brt~tcrrt i~ller 
accidcnt 

Provide shielding ancr 
accident 

I'mvide sonte lcvel of 
wnlainn~cnl ancr ilccidcrtt 

I(cducc cm~taninstioti 
sprcr~d by 100 reduuion 
li~clor for ilr Icasl 10 
I ~ I ~ I I L I I C S  

Rcducc neutron crposure 

Ilcducc cont;~mination 
sprcld 



Ta bIc 5.1. Comparisori Of Thc AMWTP Ventilation Systeni To Performance Criteria - WMF-676 
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Evaluation Criteria I Critcria Explanation and Comparison I Reference 

D~-~olo5c-sYs.1-00070 

Schedule of Proccss 
System Interlocks 

BNFL-5232-PDC-0 1 
Project Design Critcria 

AMWTP-RPT-DSA-02 
Documented Safety 
Analysis 

Pressure differential 
should be maintained 
between zone and atm. 

Ventilation Crirericl - General Criteria 
Containnicnt is managed through the use of a "zoned" ventilation system. Normal 
operational control of the ventilation system is automatically controlled via an 
integrated control system (ICS); however, operators monitor and make adjustments 
routinely via a human machine interface (HMI). The control systcm utilizes both 
differelltial pressure and flow to ensure air flows from areas of low potential 
contamination (zone 1) to areas of higher potential contamination (Zonc 3) are 
maintained. 

The overall process was designed to allow large items (i.e. boxes and drums) to be 
tnnsfcrred from clean to highly contaminated areas quickly and efficiently. To 
acliicve this high volun~es of air (in the order of 30000 cfin) arc simultaneously 
supplied and extracted from the zone 3 cells and transfer gloveboxes. Pressures and 
flows are therefore tnonitorcd using hard wired and software intcrlocks which shut 
down the vcntilation systerli in the event of an abnormal condition to ensure 
pressurc differentials are not compromised. 

For these circumstances, in general, the boundary of the zone 3 cells are identified 
as safcty significant passive confinement boundaries in  the Documcntcd Safety 
Analysis (IISA) to ensure that in the event of an accident or nbnonnal condition 
resulting in co-incident shutdown of the ventilation systern. thc passive 
confinal~cnt boundary will allow sufficient time to allow co-locatcd workcrs to 
cvacuatc the area. The ventilation system is not required to opcratc for any 
postulated accident sccnario within the DSA and is therefore not credited. 



Table 5.1. Coniparison Of The AMWTJ' Ventilation System To I'erformance Criteria - WMF-676 

Materials of construction 
should be appropriate for 
normal. abnormal and 
accident conditions 

Exhaust system should 
withstand anticipated 
normal, abnormal and 
accident system conditions 
and maintain confinement 
integrity 

Confinement ventilation 
systems (CVS) shall havc 
appropriate filtrarion to 
minimize release 

Ventilation systelii coniponcnts are supported scismically as I'erfomlance Category 
2 (PC2) per Advanced Mixed Waste Treatnlent Projcct (AMWTP) I'roject Design 
Criteria. Materials used for construction are fire resistant. 

Passive safe shut-down is employed for abnormal and accident scenarios. 
Ventilation system components are supported scismically as minimum 
performance Category 2 (PC2) per AMWTP Pro.jcct Design Criteria. Ail process 
exhaust streams arc filtered by means of High Efficiency Particulate Air (I-IEPA) 
filtration prior to return to atmosphere. 

1\11 process cxliaust streams are filtered by means of I-IEPA filtration prior to return 
to atmosphere; zone 3 has three stages of filtration, zone 2 has two slages of 
filtration. and zone 1 has one stage of filtration. 

System 700 duct 
const. specs. 

DD-KO] OSC-SYST-00038 
Glovebox spec. 

BNFL-5232-PDC-0 1 
Project Design Criteria 

BNFL-5232-EDF-070 
Seismic Design Approach 
53-5 188 
Overall Vent. Schematic 

System 700 duct 
const. Specs. 

DD-KO I05C-SY ST-00038 
Glovebox spec. 

BNFL-5232-PDC-0 1 
Project Design Criteria 

BNFL-5232-EDF-070 
Seismic Design Approach 
53-51 88 
Overall Vent. Schernaric 

Process HVAC VFDs 



Table 5.1. Comparison Of The AMWTP Ventilation Systeni To Performance Criteria - WMF-676 

Page 15 of 28 

Provide system status 
instrumentation andfor 
alarms 

l~iterlock supply and 
exhaust fans to prevent 
positive pressure 
differential 
Post accident indication of 
filter break-through 

Reliability of control 
system to maintain 
confinement function 
under normal, abnormal 
and accident conditions 
Control componer~ts 
should fail safe 

I'en/ik(~/iot~ .Vyv/cttl - lnstrunlcntation and Corltrol 
Ve~itilation systcni is fully controlled and monitored continuousty by the Facility 
ICS. 

flardware and sortware interlocks csist to cnsure passive safk shutdown in order to 
prcvent positive pressure differential. 

Passive safe shut-down is employed for abllomal and accident scenarios. If vent 
remains operable, indications of filter break-through are available via ICS. 

Passive safe shut-down is elnployed for abnormal and accident scenarios. 

Dampers are actuated either electrically or pneumatically, and failure mode is 
co~lsistent with tlic ventilation philosophy. 

1)~-KOlo5c-sYsT-00°70 
Schedule of Process 
System Interlocks 

I'rocess I-IVAC VFDs 
i)l)-K()IO5C-SYST-O(H)70 
Schedule of Proccss 
System Interlocks 

Process HVAC VFDs 

DD-KO 105~-SYST-00070 

Schedule of Proccss 
Systcm Intcrlocks 

BNI'L-I IVAC-DS-oooco 1 
Damper Sched. 
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Confinement ventilation 
systems should withstand 
credible fire events and be 
available to operate and 
maintain confinement 

Confinement ventilation 
systems should not 
propagate spread of firc 

L 

Ke.vislance lo Inlernul Evenls - Fire 
Passive safk shutdown of heating, ventilation. and air conditioning (I-WAC) 
cquipment is initiated following detection of fire. Protection of final stage HEPAs 
relies upon water based fire depression system in HVAC air stream on detection of 
firc in ventilation ducts. Gloveboxes are equipped with an automatic fire detection 
and suppression systen~. Lastly. materials uscd for construction are fire resistant. 

I'assivc safe shutdown of HVAC equipment is initiated following detection of fire. 
Protection of final scagc HEPAs relies upon water based fire depression system in 
I-IVAC air strcam on detection of fire in ventilation ducts. Gloveboxes are 
equipped with an automatic fire detection and suppression system. Materials used 
for construction arc fire resistant. Lastly, fire dampcrs will act indcpcndcnt of 
ventilation systern in accordance with National Fire Protcction Agency (NFI'A) 
codcs to prevent sprcad of firc. 

53-5 188 

Overall Vent 
Schematic 

BNFL-5232-RPT-ESH- 
0 12 Trtmt Fcty FHA 

Spec. 15333 
Auto. Sprinkler 
Systems 

Spec. 1672 1 
Fire Detection and 
Alarm 

53-5 188 

Overall Vent. Schem. 

SP-KO 1 OSC-SY ST- 
00033 

AMWTP Fire Damper 
Control 
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Resistcmce t o  l~iter)?crl E\yents - Natural Phenomena - Seismic 
Confinement ventilation 
systems should safcly 
withstand earthquakes 

Passivc safc shut-down is criiployed for abnom~al and accident scenarios. 
Continement vent system components arc braccd seismically as a minimum PC2 
per AMWTP Project Design Criteria. 

(A56842 series), 
Amber-Booth Scisnlic 
dwgs. 

BNFL-5232-PDC-0 1 
Project Design Criteria 

RNFL-5232-EDF-070 
Seis~nic Design Approach 

Resistance to li~terrtal Eijents - Natural I'henomena - TornadolWind 
Confinement ventilation 
system should safely 
withstand tornado 
deprcssurization 

Confinement ventilation 
system should withstand 
design wind effects on 
system performance 

Tornado pressures are not addressed in the design documentation for this facility as 
the DSA states that the calculated probability for a tornado at the Idaho National 
Laboratory (INL) is '-extremely remote". In the case of loss of pressure control, 
passive safe shutdown is employed; zone 2 ductwork designed for -1 6" w.c., Zone 
3 ductwork designed for -32" w.c.. 

Passive safe shut-down is employed for abnormal and accident scenarios. 
Hardware and software interlocks ensure passive safe shutdown is implemented to 
prevent reversal of differential pressures. Confinement ventilation systems are 
enclosed in building envclope and are not affcctcd by wind effects. No credit is 
taken in design basis for any benefit to vcntilation systcnl due to wind effects; zone 
2 ductwork dcsigned for -1 6" w.c., zonc 3 ductwork designcd lijr -32" w.c.. 

AMWTP-RPT-DSA-02 
Documented Safety 
Analysis 

15889 
Process Area Duct 
Construction Standards 
IID-KO IOSC-SYST-00070 

Process 
System Interlocks 

15889 
f'roccss Area Duct 
Consln~ction Stand;rrds 
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Orlier NI' E~vt~rs  (e.g., flooding, precipitation) 
Confinement ventilation 
system should withstand 
other NPH events 
considered crediblc in the 
DSA where the 
confinement ventilation 
system is credited 

N/A -Ventilation system is not credited in the DSA. AM WTP-RPT-DSA-02 
Docurnented Safcty 
A~lalysis 

Range Fires/Dlrs~ Srort~is 
Administrative controls 
should be established to 
protect confinement 
ventilation systems from 
barrier threatening events 

Passive safe shutdown is initiated as appropriate in case of range fire. MP-EC&P-12.8 
Range Fire Response 

Testability 
AMWTF Air Pernlit 

ASME-NSlO 

Maximo PMs 

*MW'r1'-"l'-CMNT-l0.14 
Instr. Test Prgm 

Design supports the 
periodic inspection and 
testing of filters and 
housing. Tests and 
inspections are conducted 
periodically 

Instrumentation requircd to 
support systcm operability 
is calibrated 

HEPA filters are subject ,as a minimum, to an aerosol challenge test on an 18 
month cycle. Filter diffcrcntial pressure monitoring provides early indication of 
filter breakthrough or plugging. In-duct and stack alpha monitors provide early 
indication of elevated alpha contamination levels after HEPA filtration. Redundant 
fans and filters banks are provided to facilitate testing and to improve overall 
reliability. 

Instrumentation to support system operability is calibrated routinely in accordance 
with the instmtncntation tcst program. 
HEPA filters are not allowcd to operate at a diffe~.ential pressure of >5" w.c.. 
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lntcgrated system 
performance testing is 
specified and performed 

Routinc monitoring of ventilation operation via ICS. FOI-02 
Facility Process 
HVAC Operation 

Form 1547 
Facility IWAC round sheet 

Maintenance 
Filter service life program 
should be established 

HEPA filters are subjcct, as a minimum, to an aerosol challengc test on an 18 
month cycle. Filter differential pressure monitoring provides early indication of 
filter breakthrough or plugging. Shelf life of HEPA filters is controlled. HEPA 
filters are not used when the differential pressure exceeds 5" w.c.. 

AMWTF Air Permit 

ASME-NSIO 

Maximo PMs 

MP-EC&P-7.4.1 
HEPA Filter Test Proc. 

Single Fail  re 
Failure of one component 
(equipment or control)shall 
not affect continuous 
operation 

Automatic backup 
electrical power shall be 
provided to all critical 
instruments and equipment 
required to operate and 
monitor the confinemcnt 
ventilation system 

Sec foolnotc; N/A due to DOE evaluation guideline criteria. 

See foot~lote; N/A due to DOE evaluation guideline criteria. 

Ventilation Systcni 
Evaluation Guidance b r  
Safety Related and Non- 
Safety Related Systems 
(DNFSM 2004-2 delivcrablcs 
8.5.4 and 8.7.) 
Vcnlitation System 
Evaluation Guidance for 
Safcty Rcllltcd and Non- 
Safely Rclatcd Systcms 
(DNFSB 2004-2 dclivcnblcs 
8.5.4 and 8.7.) 
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Note: This evaluation is based on Safety Significant performance criteria per I/en/iIrtion System El~crllrcrfion Guiduncefor Safety- 
Related and Non-Scfe~j-RelaredSysre~ns, section 5.1 (see Ventilation Systcn~ Evaluation Guidance for Safety Relatcd and Non-Safety 
Related Systems (DNFSB 2004-2 deliverables 8.5.4 and (1.7.)). The ventilation system is not credited in [he documented safety 
analysis as either safety ~ignific~ant or defense in depth to meet the evaluatio~l guide lines for any of the postulated bounding design 
basis accident scenarios. 

Backup electrical powcr 
shall be provided to all 
critical instruments and 
equipment requircd to 
opcratc and monitor the 
confinement ventilation 
system 

I'assivc safc shut-down is employed for abnornlal and accidcnt scenarios. 
However, limitcd ventilation capability is available using backup generators and 
uninterrupted power supply (UPS) systems for selected corltrol hc t ions .  

54-00 12 
WMF 676 Singlc 
Line Diagram 

Orlrer Credited Fzmct ional. Requirel~ents 
AM WTP-RPT-DSA-02 
Documented Safety 
Analysis 

Address any specific 
limctional requirements for 
the confinement ventilation 
system (beyond the scope 
of those above) credited in 
the DSA 

N/A - Ventilation system is not credited in the DSA. 
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Evaluation Criteria ( Criteria Explanation and Comparison I Reference 

I'ressure differential should be 
maintained between zone and 
atmosphere 

Materials of construction 
should be appropriate for 
normal. abnormal and 
accident conditions 

Venfilurion Crileria - General Criteria 
Containment is managed through the use of a "zoned" ventilation system. This 
system utilizes both differential pressure and flow to ensure air flows from 
areas of low potential contamination (zone 1) to areas of higher potential 
contan~ination (Zone 3) are maintaincd. There arc no zone 3 cells within 
building 634 and tile zone 3 areas are gloveboxes or parts of gloveboxes; this 
makes the ventilation system silnpler than WMF 676 with respect to control 
and monitoring requirements. The ventilation system is not required to operate 
for any postulated accident scenario within the DSA and is therefore not 
credited. Pressures are monitored using hard wired and software interlocks to 
ensure pressure differentials are not reversed. 

Velltilation system components are supported seismically as PC2 per AMWTP 
Pro-ject Design Criteria. The drum ventilation system is designed to withstand 
postulated pressures due to a deflagration event as per specification. Materials 
used for construction are fire resistant. 

53-1916,53-1915, 
51-1914 
Mech. P&IDs 

BNFL-5232-PDC-01 
Project Design 
Critcria 

Spec. 11527 
Drum Vent System 

Spec. 15010 
General equipment 

Duct Seismic Bracing 
Spec. 
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I?xhaust system should 
withstand anticipated nornlal. 
abnormal and accident system 
conditions and maintain 
confiticmcnt integrity 

Confinement ventilation 
systems (CVS) shall have 
appropriate filtration to 
minimize rclease 

I'assive solk shut-down is employed for abnomial and accident scenarios. 
Ventilation system components are supported seisnlically as PC2 per AMWTP 
Project Design Criteria. Drum vent systcm is designed to withstand postulated 
pressures duc to deflagration event as per specification. Materials used for 
construction are fire resistant. Zone 2 and 3 process exhaust streams are 
filtered by means of HEPA filtration prior lo return to atmospherc. 

Zone 2 and 3 process exhaust streams arc filtered by means of HEPA filtration 
prior to return to atmosphcrc; zone 3 ventilation has three stages of HEPA 
liltration, zonc 2 has two stages. 

Spec. 1 1527 
Drum Vent Systcm 

Spec. 15010 
Gencral cqui prncnt 

Duc~ Scismic Brdci~~g Spcc. 

53-1916,53-1915, 
51-1914 
Mech. P&IDs 

BNFL-5232-PDC-0 1 
Project Design Criteria 

BNFL-5232-EDF-070 
Scisrnic Design Approach 
53- 19 16,53- 19 15, 
51-1914 
Mech. P&IDs 

I~c17filufion ,Tysfcnt - Instrumentation and Control 
Provide system status 
instrunrcntation and/or alarms 

Ventilation system includes instrumentation to monitor and log system status 
and alamis. 

INST-01-33 
Characterization Facility 
t IVAC Sys. Opcralions 

Form 1602 
WMI: 634 round sheets 
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lr~tcrlock supply and exhaust 
falls to prevcnt positive 
pressure differential 

Post accident indication of 
filter break-through 

Reliability of control system 
to maintain confinenlent 
function under normal. 
abnormal and accident 
conditions 

Control components should 
fail safe 

llardware and sollwarc i~llcrlocks cxist to cnsurc passive safe shutdown in 
order to prevent positive pressure differential. 

Passive safe shut-down is employed for abnormal and accident scenarios. 
If vent remains operable, indications of filter break-through are available via 
ICS. 

Hardware and softwarc interlocks exist to initiate passive safe shutdown in 
abnormal and accident scenarios. 

Dampers are actuated either electrically or pneumatically, and iailure mode is 
consistent with thc ventilation philosophy. 

54-08 15,54-08 16 
WMF 636 control 
schematics 

INST-01-33 
Charactcri7;ltion Facility 
I-IVAC Sys. Operations 
53-1 0020,53-1914, 
53-191 5,53-1916 
Mech P&IDs 

54-08 15,54-08 16 
WMF 636 control 
schematics 

MST-01-33 
Characterization Facility 
HVAC Sys. Operations 

54-081 5 ,5448 16 
WMF 636 control 
schemalics 
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Confinement ventilation 
systems should withstand 
credible fire events and be 
available to operate and 
maintain confinement 

Confinement ventilation 
systems should not propagate 
spread of fire 

Resisfurtce 10 1/7/ernul E ~ w t r . ~  - Firc 
I'assivc safc shutdown of IIVAC equipment is initiated following dctection of 
fire. Protectiori of final stage HEPAs relics upon water based fire depression 
system in HVAC air stream on detection of fire in ventilation ducts. 
Gloveboxes are equipped with an automatic fire detection and suppression 
system. Lastly. materials used for construction arc fire resistant. 

Passivc safc shutdown ol'HVAC equipment is initiatcd on dctection of fire. 
I'rotcction of linal stage HHEPAs relies upon water based fire depression system 
in I-IVAC air strcani on dctection of fire in ventilation ducts. 

Re.si,vfance to I~~ternal Everits - Natural Phenomena - Seismic 
Confinement ventilation 
systems should safely 
withstand earthquakes 

53-1 91 6,53-1915 
51-1914 
Mech. P&IDs 

AMWTP-RPT-ESH-0 1 
Non-Trtmt Fcty FHA 

Spec. 15333 
Auto. Sprinkler Systems 

Spec. 16721 
Firc Detection and Alarm 

MP-ISIH-2.49 
Fire Protection Program 
53-1916,53-1915 
5 1 - 191 4 
Mech. P&IDs 

Passive safe shut-down is employed for abnormal and accident scenarios. 
Confinement vent system co~nponents are braced seismically as PC2 per 
AMWTP Project Design Criteria. 

Spec. 1 1527 
Druni Vent System 

BNFL-5232-PDC-0 1 
Project Design Critcria 

BNFL-5232-EDF-070 
Seismic Design Approach 
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Ke.si.sttmce to I17fenlal E1m7fs - Natural Phcnomcna - 'I'ornadoIWind 
Confinement ventilation 
system should safely 
withstand tornado 
depressurization 

Confinement ventilation 
system should withstand 
design wind effects on system 
performance 

Tornado prcssurcs arc not addressed in the design documc~itation for this 
facility as the DSA states that the calculated chance for a tornado at the INL is 
"cstremely remote". In the case of loss of pressure control, zone 2 ductwork 
designed for -24" w.c., zone 3 ductwork dcsigncd for -80" w.c.. 

Passive safe shut-down is cmployed for abnormal and accident scenarios. 
Hardware and software interlocks ensure passive safe shutdown is implemented 
to prevent reversal of differential pressures. Confinement ventilation systems 
are enclosed in building envelope and are not affected by wind effects. 
Hardware and software interlocks ensure passive safe shutdown is implemented 
to prcvcnt reversal of differential pressures. No credit is taken in design basis 
for any bcnetit to ventilation system due to wind effects. 

Spec. 15889 
WMF 634 Duct Syste~n 

AM WTP-RPT-DSA-02 
Documented Safety 
A~lalysis 
AM WTP-RPT-DSA-02 
Documented Safety 
Analysis 

INST-01-33 
Chancteri7ation Facility 
HVAC Syr. Opemrions 

54-08 I5,54-08 16 
WMF 636 control 
schematics 

Other NP Evenf.~ (e.g., flooding, precipitation) 
Confinement ventilation 
system should withstand othcr 
NPH events considered 
credible in the DSA wherc thc 
confinement ventilation 
system is credited 

N/A -Ventilation system is not credited in the 
1XA. 

AM WTP-RPT-DSA-02 
Documented Safety 
Analysis 

Range Fires/Dzrs/ S/ortta 
Administrative controls 
should be established to 
protect confinement 
ventilation systems from 
barrier threatening events 

Passivc safc shutdown is initiated as appropriate in case of rangc firc. MP-EC&P- 12.8 
Range Fire Response 
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Dcsign supports the periodic 
inspection and tcsting of 
filters and housing. Tests and 
inspcctions are conducted 
periodically 

Instrumentation required lo 
support system operability is 
calibrated 

Integrated system 
performance testing is 
specified and performed 

7k.s1abi/iiy 
IiEPA filters are subject, as a minimum. to an aerosol challenge test on an 18 
montll cycle. Filter differential pressure monitoring providcs early indication of 
filter breakthrough or plugging. Redundant fans and filters banks are provided 
to facilitate testing and to improve overall reliability. HEPA filters are not 
allowed to operate at a differential pressure of >5" w.c.. 

Instrumentation to support system operability is calibrated routinely in 
accordance with the instrumentation test program. HEPA filters are not 
allowed to operate at a differential pressure of >5" w.c.. 

Perform routine operational system monitorillg. 

Mairzlerzance 

Ckk-5232-*M-l3N-1+-5294 

pemlit to Construct 
Exemption 

ASME-N5 1 0 

Maximo PMs 
AMWTP-MP-CMNT-10.14 
Instr. Test Prgm 

INST-01-33 
Cflancterization Facility 
HVAC Sys. Operations 

Form 1602 
WMF 634 round sheets 

Filter service life program 
should be established 

HEPA filters are sub-ject. as a minimum, to an aerosol challenge test on an 18 
lnonth cycle. Filter differential pressure monitoring provides early indication of 
filter breakthrough or plugging. HEPA filters are not allowed to operate at a 
differential pressure of >5" w.c.. Shelf life of I-JEPA filters is cotltrolled. 

CRR-5232-AM-BN-L- 
5294 

Permit to Construct 
Exen~ption 

ASME-N5 I0 

MP-EC&P-7.4.1 
HEPA Filter Test Proc. 



Table 5.1. Cotttparison Of The AMWTP Ventilation Systeni To Perforttlance Criteria - WMF-634 

Page 27 of 28 

Single 1~~1ilure 
Failure of onc component 
(equipment or contro1)sfiall 
not affect C O ~ ~ ~ ~ U O U S  

operat ion 

Auton~atic backup electrical 
power shall be provided to all 
critical instruments and 
equipment required to Operate 
and monitor the confinement 
ventilation system 
Backup electrical power shall 
bc provided to all critical 
instruments and equipment 
required to operate and 
monitor the confinement 
ventilation system 

See footnote, N/A due to DOE evaluation guideline critcria. 

Sce footnotc. N/A due to DOE evaluation guideline criteria. 

Passive safe shut-down is employed for abnormal and accident scenarios. 
However, limited ventilation capability is available using backup generators. 

~ s t ~ t i ~ a ~ i o n  S~SICIII  

ISvaluation Guidance for 
Safely Kelated and Non- 
Safety Related Syslcms 
(11~1:s~ 2004-2 dclivcrables 
8.5.4 and 8.7.) 
VcntiIat ion Syslcni 
Evaluation Guidance: for 
Saicty Related and Non- 
Safcty Related Systems 
(DNFSB 2004-2 deliverables 
8.5.4 and 8.7.) 

54-080 1 
WMF 634 Sing'e Line 
diagram 
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Note: This evaluation is based on Safety Significant perfomance criteria per Ventila(iot~ Sy.stem E~>altra(ion GlridaPlce for Safety- - 
Related and Non-Sqfity-Relafed Sjx,ems, scction 5.1 (see Ventilation System Evaluation Guidance for Safety Related and Non-Safety 
Related Systems (DNFSB 2004-2 dclivcrahlcs 8.5.4 and 8.7.)). The ventilation systeni is not credited in the documented safety 
analysis as either safety significant or dcfensc in depth to meet the evaluation guide lines for any of thc postulated bounding design 
basis accident scenarios. 

Other Credited fia1criot7ul Reqlriret~lcr~t.~ 
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Address any specific 
functional requirements for 
the confinement ventilation 
system (beyond the scope of 
those above) credited in the 
DSA 

N/A - Ventilation system is not crcdited in the DSA. A M  WTP-RPT-DSA-02 
Documented Safety 
Analysis 




