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July 24, 2007 MAIL CORT ROL LWO-WSE-2007-00129

Carl A. Everatt, Director
Office of Safety and Quality Assurance
P.O. Box A

Aiken, SC 29808 o71372

Dear Mr. Everatt:

Subject: Savannah River Site Defense Waste Processing Facility Vitrification Building, 221-S DNFSB
Recommendation 2004-2 Ventilation System Evaluation

This letter transmits the final report of DNFSB Recommendation 2004-2, Active Confinement Systems for the Defense
Waste Processing Facility (DWPF) Vitrification Building, 221-S, at the Savannah River Site (SRS). This is in
accordance with the DOE guidance provided in “Ventilation System Evaluation Guidance for Safety-Related and Non-
Safety Related Systems”, Revision 0, January 2006, and “2004-2 Ventilation System Evaluation Guidance
Addendum,” March 6, 2007.

The Vitrification Building is a Hazard Category 2. The Zone 1 Exhaust Ventilation System is Performance Category 2
(PC-2) qualified and has the Safety Significant (SS) function of mitigating the effects of internal radiological process
events with a minimum Decontamination Factor (DF) of 200 by maintaining negative pressure in the Vitrification
Building, which causes transport of airborne radionuclides from the process area through the Sand Filter. Zone 2 and
Zone 3 Ventilation Systems are functionally classified as Production Support (PS) due to the low consequences to
both onsite (< 1.0 rem) and off-site receptors (< 0.1 rem) from postulated events. They are not credited nor required to
perform an active confinement function during DBAs since the releases are filtered through the Zone 1 Ventilation
System, which is credited for mitigation.

In accordance with DOE 2004-2 evaluation guidance, SRS evaluated the ventilations systems for the Vitrification
Building using the Safety Significant (SS) criteria identified in Table 5.1 due to the functional classification of the Zone
1 Exhaust Ventilation System and for Zone 2 and Zone 3 Ventilation Systems due to Vitrification Building being a
Hazard Category 2 facility. To assess functionally for applicable NPH events, PC-2 criteria were used if the system
was required for the event by the safety analysis. This was per the guidance given in “2004-2 Ventilation System
Evaluation Guidance Addendum.”

The lack of a continuous online monitoring system for the effluent air from the Zone 2 Exhaust is considered a
discretionary gap in regards to Tech 34. WSRC-IM-2002-000014, SRS Air Emissions Monitoring Graded Approach,
identified the Zone 2 effluent as a potential impact category Il source. Monitoring requirements were changed from
continuous to quarterly grab sample. Due to the cost associated with maintaining the system, and the need to replace
obsolete equipment, and the change in regulatory drivers, the continuous air monitoring system was removed by J-
DCP-S-03018. The guidance provided in 2004-2 Ventilation System Evaluation Guidance Addendum was used to
eliminate NPH gaps where the FSAR did not credit Zone 2 or Zone 3 Ventilation System for providing mitigation. No
mandatory gaps were identified were identified that would affect the ability of the Zone 1, Zone 2 and Zone 3
Ventilation Systems to perform as required during normal, abnormal, or accident conditions. A cost/benefit study was
performed for the modification required to provide continuous online monitoring system for the Zone 2 effluent and for
making the Zone Exhaust Stack monitoring system PC-2 qualified. These evaluations are summarized in Section 3 of
the report.

Based on these evaluations, the Facility Evaluation Team recommends that no modifications/upgrades to the
Vitrification Ventilation Exhaust Systems be made. The Site Evaluation Team has reviewed the report and concurs
with the Facility Evaluation Team.

WASHINGTON SAVANNAH RIVER COMPANY

The WSRC Team: Washington Savannah River Company LLC e Bechtel Savannah River, Inc. ® BNG America Savannah River
Corporation ® BWXT Savannah River Company ® CH2 Savannah River Company




LWO-WSE-2007-00129

221-8S Vitrification Facility

DNFSB 2004-2 Recommendation, Ventilation System Evaluation
Page 2 of 3

Facility Evaluation Team Concurrence:

J,ec.m M @CI/A J/J.‘f/ﬁ?

an Ridley Ddte /
OE Waste Disposition Engifieering

2/e4/o7

“MichaBl Potvin, FET Lead Date
Waste Solidification Engineering

Sincerely,
— YA
S. David Burke Date 7

Waste Solidification Engineering Chief Engineer



LWO-WSE-2007-00129

221-8 Vitrification Facility

DNFSB 2004-2 Recommendation, Ventilation System Evaluation
Page 3 of 3

CC:

K. Stephens, 730-2B
I. Lewis, 766-H

W. Van-Pelt, 766-H
M. Smith, 730-B

K. A. Hauer, 766-H
S. Wilkerson, 704-S
L. T. Nguyen, 704-S



LWO-WSE-2007-00083
Revision 0

Savannah River Site
Defense Waste Processing Facility
Vitrification Building, 221-S

DNFSB Recommendation 2004-2
Ventilation System Evaluation
Revision 0
July 2007

SAVANNAH RIVER SITE
Aiken, SC 29808 - www.srs.gov

PREPARED FOR THE U.S. DEPARTMENT OF ENERGY UNDER CONTRACT NO. DE-AC09SR18500



DWPF 221-S, Vitrification Building LWO-WSE-2007-00083
DNFSB Recommendation 2004-2 Revision 0
Ventilation System Evaluation

Review and Approval

Facility Evaluation Team Concurrence:

%glj‘[ o7
ate

2 /2 4/b7

Michael M Potvin{ FET Lead Date

Waste Solidification Engineering
> /f«%, 2

S. David Burke Déte
Waste Solidification Chief
Engineer

an M. Ridley
OE Waste Disposition
Engineering

Page 2 of 74



DWPF 221-S, Vitrification Building LWO-WSE-2007-00083
DNFSB Recommendation 2004-2 Revision 0
Ventilation System Evaluation

TABLE OF CONTENTS
Page
T 0] 1Y/ o T OO SPPR 4
(D=1 Y1 (T - PR 6
EXECULIVE SUMMEAIY .....eiiiiieiii et st e e sttt s et e s s e e s b e e e e s e s et s ene e s st e s b e e e b et semans sembee s sabaessasensbbanas 7
IR 1 1o T [T o ) o T 9
1.1 Vitrification Process OVEIVIEW .......coiciiiiiiiiiieeeiienee et srer e b e 9
1.2  Vitrification Building Ventilation Systems.........cociiiiiiic e e 12
1.3 Major MOAIfICAtIONS ...cooeeeeieie ettt e et e s s e st sbae e s s sear e e sans 12
2. Functional Classification ASSESSMENT ........ccii et st e 13
2.1 EXisting ClassifiCation ........cciiieiii et e s 13
2.2 EVAIUBLION ...ttt e et e s r e s ane s s ke e e e nee s see e ere s 13
P2 B YU 0 o4 F= 1Y U O 14
B T Y1 (= o (T AV 1TU =1 (o] o T SR 14
3.1 1dentification Of GAPS ........cccireciieiiiee e et s e e e e e e ee e e e s e nnea e e enrnreeeeanres 15
R B € T Vol oA 1V E- o] o T O 15
3.3 Modifications and UPGrades ..........ccuieeiiiiiiieeieitieereeseee s sraeeesee s ssvaee s e s sstaesssenraesssssnnneaesnnees 16
T 0o o To7 [0 To o O O USROS 17
RETEIENCES ...t rt e e e e ee e s e e e s e e et e et e e st e eabe e sasee s sseeenreeeasaeeannneeaaneesarenn 17
Attachment 1 — Vitrification Building Ventilation System Description ..........cccceevecieeeccciiiieeeeceee e 19
Attachment 2 — 2004-2 Table 4.3 Zone 1 Exhaust Ventilation System ............cccocooiiiiiiiieecceeceeer 27
Attachment 3 — 2004-2 Table 4.3 Zone 2 and Zone 3 Ventilation Systems .........ccccceccvvevecciierecicnvee e, 42
Attachment 4 — 2004-2 Table 5.1 Zone 1 Exhaust Ventilation System .........c.cccoeccieriiciiiiicccce e, 45
Attachment 5 — 2004-2 Table 5.1 Zone 2 and Zone 3 Ventilation Systems ..........ccccovceveeccieivierecieeesieeenn, 59
Attachment 6 — DWPF Vitrifiation Building Ventilation Systems Facility Evaluation Team ........................ 72

Page 3 of 74



DWPF 221-S, Vitrification Building
DNFSB Recommendation 2004-2
Ventilation System Evaluation

Acronyms
ARP Actinide Removal Process
BUOGCT Backup Offgas Condensate Tank
CMA Crane Maintenance Area
CDC Canister Decontamination Cell
CDMC Contact Decontamination and Maintenance Cell
CPC Chemical Process Cell
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Precipitate Pump Tank

Precipitate Reactor Feed Tank
Production Support
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Recycle Collection Tank

Remote Equipment Decontamination Cell
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Remote Process Cell Plenum
Regulated Shop

Safety Class

Strip Effluent

Strip Effluent Feed Tank

Slurry Mix Evaporator

Slurry Mix Evaporator Condensate Tank
Salt Process Cell

Sludge Pump Tank

Sludge Receipt and Adjustment Tank
Savannah River Site

Safety Significant

Total Organic Carbon

Technical Safety Requirements
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Definitions

Active
Confinement
Ventilation System

Confinement

Confinement
System

Hazard Category

Performance

Category

Ventilation System

A ventilation system that uses mechanical means (e.g., blower) to circulate air
within, and remove air from a building or building space through filtration. (DOE-
HDBK-1169-2003, DOE Nuclear Air Cleaning Handbook)

A building, building space, room, cell, glovebox, or other enclosed volume in which
air supply and exhaust are controlled, and typically filtered. (DOE-HDBK-1169-
2003, DOE Nuclear Air Cleaning Handbook)

The barrier and its associated systems (including ventilation) between areas
containing hazardous materials and the environment or other areas in the facility
that are normally expected to have levels of hazardous material lower than
allowable concentration limits. (DOE-HDBK-1169-2003, DOE Nuclear Air Cleaning
Handbook)

Hazard Category is based on hazard effects of unmitigated release consequences
to offsite, onsite and local workers. (DOE-STD-1027-92, Hazard Categorization and
Accident Analysis Techniques for Compliance with DOE Order 5480.23, Nuclear
Safety Analysis Reports)

A classification based on a graded approach used to establish the NPH design and
evaluation requirements for structures, systems and components. (DOE-STD-1021-
93, Natural Phenomena Hazards Performance Categorization Guidelines for
Structures, Systems and Components)

The ventilation system includes the structures, systems, and components required
to supply air to, circulate air within, and remove air from a building/facility space by
natural or mechanical means. (DOE-HDBK-1169-2003, DOE Nuclear Air Cleaning
Handbook) -

Page 6 of 74



DWPF 221-S, Vitrification Building LWO-WSE-2007-00083
DNFSB Recommendation 2004-2 Revision 0
Ventilation System Evaluation

Executive Summary

This confinement ventilation evaluation is for the Defense Waste Processing Facility (DWPF)
Vitrification Building, 221-S, at the Savannah River Site (SRS). This evaluation was developed in
accordance with the Department of Energy (DOE) evaluation guidance for Defense Nuclear

Facility Safety Board (DNFSB) Recommendation 2004-2, “Ventilation System Evaluation
Guidance for Safety-Related and Non-Safety-Related Systems,” Revision 0, January 2006 and
“2004-2 Ventilation System Evaluation Guidance Addendum,” March 6, 2007. The ventilations
systems for the Vitrification Building, 221-S were identified as a part of the SRS Waste
Solidification 2004-2 evaluation scope. This evaluation included the Zone 1, Zone 2 and Zone 3
active ventilation systems.

The design of the Vitrification Building incorporates multiple confinement levels to minimize
releases of radioactivity to the environment and to minimize transport of radioactive contaminants
within the facility. The primary confinement for the radioactive material at the DWPF consists of
the process vessels and piping, process vent systems, and glass canisters. The DWPF
processes take place in the closed vessels located in the Remote Process Cells (RPC). The
DWPF chemical process tanks produce gaseous byproducts that contain radioactive material.
The process vent facilities collect and treat these byproducts. The vitrification process takes
place in the melter and also produces radioactive gaseous byproducts. The melter offgas
treatment facilities collect and treat these byproducts. After treatment, all of the process gases
are transferred to the Zone 1 Ventilation Exhaust System for further filtration by the sand filter
before being released to the stack.

A second level of confinement for the radioactivity in the process cells consists of the canyon
structure and the Zone 1 ventilation system. The system is designed to keep these areas at a
negative pressure relative to the adjoining corridors in order to ensure that any airflow is into the
Zone 1 areas. Within Zone 1, airflow is from areas with relatively low contamination to areas with
higher levels of contamination. The Zone 1 Ventilation System exhausts through a highly efficient
sand filter that removes most of the particulate radioactivity before being released to the stack.
Radiological Buffer Area (RBA) corridors surround the portions of the canyon structure that
contain openings. These corridors are served by the Zone 2 ventilation system. Although
radioactive contamination is not expected in the RBA, it is possible that contamination could be
present under abnormal or upset conditions. The RBA and the Zone 2 ventilation system,
therefore, serve to confine any airborne radioactive material that could potentially escape from
the Zone 1 areas. The Zone 2 ventilation system exhausts through HEPA filters to reduce the
amount of radioactivity released to the environment. The Zone 3 Ventilation System provides
ventilation and comfort conditioned air to radiologically clean areas in the Vitrification areas. It
also serves as a supply of air to the Zone 2 Ventilation System. The Zone 3 Ventilation System
prevents the spread of airborne radioactive contamination from the Vitrification Building to the
environment by maintaining all Zone 3 areas at a positive pressure with respect to Zone 1 and 2,
and at a negative pressure with respect to the atmosphere.

The Vitrification Building is a Hazard Category 2 facility.

The hazard analysis for the Vitrification Building identified accidents that could lead to
consequences exceeding the offsite and onsite Evaluation Criteria according to SRS procedure
E7, 2.25 Functional Classification, Revision 3. These accidents include explosions in the process
vessels, spill and leaks, uncontrolled reactions, breach of the melter offgas system, seismic and
tornado/high winds. The bounding event, seismic impact on the Vitrification Building, yielded
unmitigated offsite dose of 9.75 rem (95% meteorology and 100 cm surface roughness) and 3535
rem (50% meteorology and 100 cm surface roughness) for collocated workers (Leak Path Factor
of 1.0 was used). The explosion events are prevented with Safety Class controls, such as purge
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of the process vessels. This results in a mitigated offsite dose of 0.81 rem, with the majority of
the dose due to 4 days of release from a breach of the melter offgas system (0.8 rem). The Zone
1 Exhaust Ventilation System is Performance Category 2 (PC-2) qualified and has the Safety
Significant (SS) function of mitigating the effects of internal radiological process events with a
minimum Decontamination Factor (DF) of 200 by maintaining negative pressure in the Vitrification
Building, which causes transport of airborne radionuclides from the process area through the
Sand Filter. Applying a DF of 200 results in a mitigated onsite consequence of 2.63 rem.

In accordance with the DOE 2004-2 Evaluation Guideline and 2004-2 Ventilation System
Evaluation Guidance Addendum, SRS evaluated the Zone 1 Exhaust System at 221-S using SS
criteria to develop DNFSB 2004-2 Ventilation Performance Criteria, Table 5.1. No gaps,
mandatory or discretionary, were identified that would affect the ability of the Zone 1 Ventilation
System to perform during normal, abnormal, accident conditions, and credited NPH events. A
cost/benefit study was performed for the modification required to upgrade/replace continuous
online monitoring system for the Zone 1 effluent with one that was PC-2 NPH qualified. This
evaluation is summarized in Section 3 of this report.

Zone 2 and Zone 3 Ventilation Systems are functionally classified as Production Support (PS)
due to the low consequences to both onsite (< 1.0 rem) and off-site receptors (< 0.1 rem) from
postulated events. They are not credited nor required to perform an active confinement function
during DBAs since the releases are filtered through the Zone 1 Ventilation System, which is
credited for mitigation. WSRC-PH-93-17, Rev. 1, Vitrification Building HVAC Process Hazards
Review (PHR) PHR 200-S-382 and WSRC-TR-94-0586, Rev. 0, Defense Waste Processing
Facility Preliminary Hazards Analysis were reviewed to verify the events Zone 2 Ventilation
System mitigated. The events included operational/mechanical failures; fire, explosions, air
reversal, tornados, high wind and seismic events resulting in the release of radiological material
and/or chemicals. The worst case events with respect to receptor radiological doses were
seismic and high winds. The Zone 2 Exhaust Ventilation System discharges through banks of
HEPA filters that provide a minimum Decontamination Factor (DF) of 200. The Zone 3 system
exhausts as a Zone 2 supply and any airborne radioactivity would be mitigated by the Zone 2
exhaust system. A flow reversal from Zone 3 to the atmosphere is assumed to have a Leak Path
Factor of 1 and provides no mitigation.

In accordance with the DOE 2004-2 Ventilation System Evaluation and 2004-2 Ventilation
System Evaluation Guidance Addendum, SRS assessed the DWPF Vitrification Building Zone 2
and 3 Ventilation Systems against the Safety Significant performance criteria identified in Table
5.1. The lack of a continuous online monitoring system for the effluent air from the Zone 2
Exhaust is considered a discretionary gap in regards to Tech 34. WSRC-IM-2002-000014, SRS
Air Emissions Monitoring Graded Approach, identified the Zone 2 effluent as a potential impact
category lll source. Monitoring requirements were changed from continuous to quarterly grab
sample. Due to the cost associated with maintaining the system, and the need to replace
obsolete equipment, and the change in regulatory drivers, the continuous air monitoring system
was removed by J-DCP-S-03018. The guidance provided in 2004-2 Ventilation System
Evaluation Guidance Addendum was used to eliminate NPH gaps where the FSAR did not credit
Zone 2 or Zone 3 Ventilation System for providing mitigation. No mandatory gaps were identified
that would affect the ability of the Zone 2 and Zone 3 Ventilation Systems to perform during
normal, abnormal, or accident conditions. A cost/benefit study was performed for the modification
required to provide continuous online monitoring system for the Zone 2 effluent. This evaluation
is summarized in Section 3 of this report.

Based on these evaluations, the Facility Evaluation Team recommends no
modifications/upgrades to the Vitrification Ventilation Exhaust Systems.
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1.
1.1

Introduction

Vitrification Process Description

Refer to figure 1 and figure 2.

Feed material to the Vitrification Building 221-S currently includes sludge slurry from H-Area.
Future feed material will include monosodium titanate (MST)/Sludge Solids produced by the
Actinide Removal Process (ARP) in 512-S and Strip Effluent (SE) produced by the Cs-137
stripping process in Modular Caustic-Side Extraction Unit (MCU). Radioactive sludge is
transferred from waste tanks in H-Area to the Low Point Pump Pit (LPPP) sludge tank as required
to support DWPF operation. The LPPP sludge tank transfers sludge to the Sludge Receipt and
Adjustment Tank (SRAT) in the Chemical Process Cell (CPC). MST/Sludge Solids and/or SE
may be added. In ARP, Salt Solutions are treated with MST, to adsorb actinides and Sr-90, and
to allow concentration of MST/Sludge Solids by filtration in 512-S. The concentrated MST/Sludge
Solids stream is transferred to the Precipitate Reactor Feed Tank (PRFT) in the Vitrification
Building via the LPPP-Precipitate Pump Tank (PPT). The Filtrate is transferred to MCU in H-Area
where the Cs-137 is stripped producing an SE stream that is sent to the DWPF Strip Effluent
Feed Tank (SEFT) via the LPPP-Sludge Pump Tank (SPT) Cell. The resuitant MCU
Decontaminated Salt Solution (DSS) stream is sent to Tank 50 for disposal at the Saltstone
Facility. The MST/Sludge Solids stream from the PRFT and the SE stream from the SEFT are
transferred to the SRAT and mixed with the sludge feed. Nitric acid and formic acid are added to
the SRAT. Formic acid is used to reduce mercury compounds in the sludge to mercury. Nitric
acid is added, as required, to control redox or rheological properties of the slurry. In the SRAT,
the elemental mercury is steam distilled to a decanting/wash tank. Mercury is periodically
removed from the wash tank and transferred to the mercury recovery and purification facilities in
the laboratory area. Frit is added to the sludge mixture after it is transferred from the SRAT to the
Slurry Mix Evaporator (SME). The solid-liquid ratio of the sludge-frit slurry is adjusted by
evaporation, and the sludge-frit slurry mixture is then transferred to the Melter Feed Tank and fed
into the melter at a controlled rate.

The melting process is accomplished in a slurry-fed, joule-heated melter. The melt process
incorporates high level radioactive waste into a solid, borosilicate glass matrix. The melter is fed
an aqueous slurry of waste and glass-forming material (frit). The molten glass is poured into a
stainless steel canister.
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1.2

Vitrification Building Ventilation Systems

The design of the Vitrification Building incorporates multiple confinement levels to minimize
releases of radioactivity to the environment and to minimize transport of radioactive contaminants
within the facility. The primary confinement for the radioactive material at the Defense waste
Processing (DWPF) consists of the process vessels and piping, process vent systems, and glass
canisters. The DWPF processes take place in the closed vessels located in the Remote Process
Cells (RPC). The DWPF chemical process tanks produce gaseous byproducts that contain
radioactive material. The process vent facilities collect and treat these byproducts. The
vitrification process takes place in the melter and also produces radioactive gaseous byproducts.
The melter offgas treatment facilities collect and treat these byproducts. After treatment, all of the
process gases are transferred to the Zone 1 Ventilation Exhaust System for further filtration by
the sand filter before being released to the stack.

A second level of confinement for the radioactivity in the process cells consists of the canyon
structure and the Zone 1 ventilation system. The system is designed to keep these areas at a
negative pressure relative to the adjoining corridors in order to ensure that any airflow is into the
Zone 1 areas. Within Zone 1, airflow is from areas with relatively low contamination to areas with
higher levels of contamination. The Zone 1 HVAC system exhausts through a highly efficient
sand filter that removes most of the particulate radioactivity before being released to the stack.
Radiological Buffer Area (RBA) corridors surround the portions of the canyon structure that
contain openings. These corridors are served by the Zone 2 ventilation system. Although
radioactive contamination is not expected in the RBA, it is possible that contamination could be
present under abnormal or upset conditions. The RBA and the Zone 2 ventilation system
therefore serve to confine any airborne radioactive material that could potentially escape from the
Zone 1 areas. The Zone 2 ventilation system exhausts through HEPA filters to reduce the amount
of radioactivity released to the environment.

The process areas of the Vitrification Building are divided into three zones for purposes of
ventilation and contamination control. Zone 1 contains the areas with the highest potential for
contamination and Zone 3 includes the areas with the lowest potential for contamination.
Therefore, the air pressure is maintained highly negative for Zone 1 and slightly negative for Zone
3. The areas contained in each zone are as follows:

Zone 1: Zone 1 includes the Chemical Process Cell (CPC), the Salt process Cell (SPC), the
Crane Maintenance Area (CMA), the Canister Decontamination Cell (CDC), the Melt Cell (MC),
the Remote Equipment Decontamination Cell (REDC), the Remote Process Cell Plenum (RPCP),
the Contact Decontamination Maintenance Cell (CDMC), the Railroad Well, the Analytical Cell,
and the Sample and Mercury Purification Cells. The Weld Test Cell (WTC) is also characterized
as Zone 1; however, it is maintained at slightly positive pressure relative to the remainder of Zone
1.

Zone 2: Zone 2 is subdivided into zones 2 and 2B. Zone 2 includes all normally occupied
radiological areas with potential for contamination, such as the operating and service corridors on
levels 1 and 3, all Regulated Shops (RS), Manipulator Repair Shop (MRS), and the Railroad Well
Air Lock. These areas are at a higher pressure than Zone 1 areas.

Zone 2B: Zone 2B is the operating space between Zone 2 and Zone 1 areas. This zone includes
the analytical lab and sampling cell hoods, the mercury distillation hood and storage cabinet, and
two cell entry/exit hoods. The pressure in these areas is less than that in Zone 2.

Zone 3: Zone 3 includes clean offices, Field Operating Stations (FOS) 1 and 2, clean machine
shops, clean equipment area, and other clean personnel areas on level 2. These areas are
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2.2

maintained at a positive pressure relative to areas in Zones 1, 2 and 2B. However, Zone 3
pressure is slightly below atmospheric outdoor pressure.

See Attachment 1 for further Vitrification Building Ventilation description and figures.

Major Modifications

There are no Major Modifications currently underway or planned for the Vitrification Building

Functional Classification Assessment

Existing Classification

The Zone 1 Exhaust Ventilation System is functionally classified as SS and PC-2. It has the
safety function of mitigating the effects of internal radiological process events with a minimum
Decontamination Factor (DF) of 200 by maintaining negative pressure in the Vitrification Building,
which causes transport of airborne radionuclides from the process area through the Sand Filter.
The Zone 2 and Zone 3 Ventilation Systems are functionally classified as PS.

Evaluation

The hazard analysis for the Vitrification Building identified accidents that could lead to
consequences exceeding the offsite and onsite Evaluation Criteria according to SRS procedure
E7, 2.25 Functional Classification, Revision 3. (Process related internal events that are not
covered by external or NPH events are assumed to be credible events, regardless of frequency.
An evaluation was performed that evaluated the accidents defined in the DWPF Preliminary
Hazards Analysis, Probabilistic Safety Analysis, Consolidated Hazard Analysis for the 512-S
Facility and DWPF Transfer Lines, WTL Consolidated Hazard Analysis and in the Facility Safety
Analysis Report to determine the impact of eliminating the frequency cut off to define credible
scenarios for internal events in response to Manual E7, Procedure 2.25 Revision 14. Based on
the evaluation, it was found that no internal events with significant consequences were eliminated
from controls consideration based on frequency, and therefore, no further evaluation is required
for compliance with Manual E7, Procedure 2.25 Revision 14.) These accidents include
explosions in the process vessels, spills and leaks, uncontrolled reactions, breach of the melter
offgas system, seismic and tornado/high winds. The bounding event, seismic impact on the
Vitrification Building, yielded unmitigated offsite dose of 9.75 rem (95% meteorology and 100 cm
surface roughness) and 3535 rem (50% meteorology and 100 cm surface roughness) for
collocated workers (Leak Path Factor of 1.0 was used). The explosion events are prevented with
Safety Class purge of the process vessels. (The PRFT and the SEFT utilize both Safety Class
purge and high temperature interlocks to prevent vessel explosions. The feed to the SRAT and
the conditions under which it may be fed to the SRAT are controlled to prevent accumulation of
organics in the SRAT and to prevent condensation of the organics in the downstream offgas
stream.) This results in a mitigated offsite dose of 0.81 rem, with the majority of the dose due to 4
days of release from a breach of the melter offgas system (0.8 rem). The Zone 1 Exhaust
Ventilation System is PC-2 qualified and has the Safety Significant function of mitigating the
effects of internal radiological process events with a minimum Decontamination Factor (DF) of
200 by maintaining negative pressure in the Vitrification Building, which causes transport of
airborne radionuclides from the process area through the Sand Filter. This results in a mitigated
onsite consequence of 2.63 rem.
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Zone 2 and Zone 3 Ventilation Systems are not credited nor required to perform an active
confinement function during these DBAs since the releases are filtered through the Zone 1
ventilation system, which is credited for mitigation. WSRC-PH-93-17, Vitrification Building HVAC
Process Hazards Review (PHR) PHR 200-S-384, Rev 1 (6/7/93) and Plant Hazards Surveys
Checklist For 221-S Vitrification Building included in WSRC-TR-94-0586, Defense Waste
Processing Facility Preliminary Hazard Analysis (PHA), Rev. 0, December 1994 were reviewed
as being sources for potential unmitigated events and associated consequences.

The following is a summary of events from the Surveys Checklist for 221-S Vitrification Building
included in the PHA, WSRC-TR-94-0586:

Explosion-Pyrophoric Material Releases
Pressurized Gas Explosion Releases Contamination
Fire Releases Contamination

Breach of Canister

Breach of Cell Window

Breach of Sample Vial

HEPA Filter Breach, and

Chemical Confinement Breach

PHR 200-S-384, WSRC-PH-93-17, also adds events for air flow reversal and seismic and
tornado events. The events from the PHA and PHR are bounded by the seismic and tornado
events (see Attachment 2, Table 1). Radiological consequences associated with Zone 2 and
Zone 3 (offsite < 0.1 rem and onsite < 1 rem) did not challenge the Evaluation Guidelines;
therefore, there are no credited controls. The Zone 2 Exhaust Ventilation System discharges
through banks of HEPA filters which are not credited, but can provide a minimum
Decontamination Factor (DF) of 200. This value is base on the DF given in Table 9.4-8 of Final
Safety Analysis Report Savannah River Site Defense Waste Processing Facility for HEPA filters
at the Low Point Pump Pit. The Zone 3 system exhausts as a Zone 2 supply and any airborne
radioactivity would be mitigated by the Zone 2 exhaust system. A flow reversal from Zone 3 to
the atmosphere is assumed to have a Leak Path Factor of 1 and provides no mitigation.

Summary

The Zone 1 Exhaust Ventilation System is appropriately classified as SS and the Zone 2 and 3
Ventilation Systems as PS.

System Evaluation

SRS evaluated the Vitrification Building confinement ventilation systems in accordance with
Defense Nuclear Facility Safety Board (DNFSB) Recommendation 2004-2, “Ventilation System
Evaluation Guidance for Safety-Related and Non-Safety-Related Systems,” Revision 0, January
2006 and “2004-2 Ventilation System Evaluation Guidance Addendum,” March 6, 2007.. Tables
4.3 (Attachments 2 and 3) were developed from the DWPF FSAR, PHR, and PHA events.
Systems were evaluated and documentation was reviewed to confirm system configuration by the
associated System Cognizant Engineers. System configurations were evaluated against the
criteria in Table 5.1 and documented in Attachments 4 and 5. “2004-2 Ventilation System
Evaluation Guidance Addendum,” March 6, 2007, was used as justification to eliminate gaps that
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were based on evaluating a PS system against SS criteria in which the FSAR did not credit the
PS system.

Identification of Gaps

This assessment evaluated the Vitrification Building Ventilation systems and supporting
structures, systems and SS/PC-2 criteria. The methodology and events chosen were previously
documented in Table 4.3 and submitted to DOE (References 7, 9).

The SS classification and the associated attributes in Table 5.1 were used as a guide so that the
active confinement ventilation systems could be evaluated to a common set of criteria. The Zone
1 Exhaust System is functionally classified as SS, thus any gap found would be a mandatory gap.
Since the Zone 2 and Zone 3 Ventilation Systems are functionally classified as PS, modifications
or closure recommendations to close any identified gap would be discretionary in nature.

Gap Evaluations

Each of the Vitrification Building Ventilation systems was compared with SS system performance
criteria in Table 5.1 of Reference 5. In order to perform this evaluation, ventilation and support
systems documentation was reviewed to confirm system configuration. Systems were then
evaluated against the criteria in Table 5.1 and the Addendum.

No gaps were identified with the Zone 1 Exhaust Ventilation System. The continuous online Zone
1 Exhaust Stack Monitoring system is not qualified or credited in the DSA for NPH events which
is not a gap in accordance with the Addendum. There would be a project cost of $2,565,000
{$1,795,500 to $3,847,500) to upgrade the current system with a NPH PC-2 qualified system.
This is a Class 5 estimate prepared by Site Estimating.This cost may increase depending on the
ability to qualify components. There would not be a dose reduction associated with this upgrade.
The upgrade would only result in an additional benefit of allowing for an assessment of the
radioactive material leaving the facility following a PC-2 seismic event. Typically such an
assessment would be based on field measurements taken by radiological control inspectors
accompanying local response teams and measurements obtained as part of the Savannah River
Site response to such an event. Use of the consequences given in the FSAR should provide an
initial bounding assessment as they do not account for any deposition of the source material prior
to reaching the sand filter and are typically given for a period of 96 hours.

The lack of a continuous online monitoring system for the effluent air from the Zone 2 Exhaust is
considered a discretionary gap in regards to Tech 34. WSRC-IM-2002-000014, SRS Air
Emissions Monitoring Graded Approach, identified the Zone 2 effluent as a potential impact
category Il source (potential effective dose equivalent of <0.1 mrem/year and > 0.00001
mrem/year). Monitoring requirements were changed from continuous to quarterly grab sample.
Due to the cost associated with maintaining the system, and the need to replace obsolete
equipment, and the change in regulatory drivers, the continuous air monitoring system was
removed by J-DCP-S-03018. It is estimated that the project cost to reinstall a continuous online
monitoring system would be $6,294,000 ($4,405,800 to $9,441,000) with an additional cost of
$1,167,000 ($816,900 TO $1,750,000) for upgrading the system to being PC-2 NPH qualified.
This is a Class 5 estimate prepared by Site Estimating. This does not include the cost associated
with qualifying the Zone 2 Exhaust System to function during and after a PC-2 NPH event. The
FSAR does not credit Zone 2 for providing any mitigation for design basis accidents as the
consequences associated with events that Zone 2 could mitigate are < 0.1 rem for the MOl and
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< 1 rem for the CW. The Zone 2 Exhaust System also provides sets of HEPA filters within the
Vitrification Building to provide additional filtration of higher potential areas (WTC and Labs) prior
to reaching the inlet plenum HEPAs of the Zone 2 Exhaust.

Modifications and Upgrades

Upgrade Continuous air monitoring system for Zone 1 stack with PC-2 qualification and with
emergency power and safety significant: (SS design classification)

Scope:

Provide UPS and normal 120vac power to various instrumentation

Reroute power, control, DeltaV cables

Route cables, conduit, piping

Locate all electrical component

Revise P&ID and logic diagram, schematic diagram, cable block diagram, raceway layout, SDD,
piping, data sheets, scaling sheets

Prepare Purchase req, DCP, AIM, PDMS, instrumentation list, CLI
Procurement/construction/startup/P&CS coordination

SIL calculations

Seismic qualification

Safety significant design implementation

SCDHEC

An upgrade to the Zone 1 online continuous stack monitor to meet PC-2 seismic requirements is
not recommended. It would only provide additional benefit during a PC-2 seismic event and
provide data that would also be collected by both local and site response teams. The
conservative consequence calculations would provide initial basis for providing estimates of
potential exposure to personnel, both on and off site. There is no direct dose reduction
associated with the upgrade as personnel would still be dispatched as needed to fulfill emergency
response actions.

Install Continuous air monitoring system for 221-S, Zone 2 stack. (PS design classification)
Scope: (See the attached flow diagrams for the complete system)

Provide connection to existing HP vacuum system.

(Each HP vacuum system consists of dual 100% capacity vacuum blowers that provide force
to draw for the effluent air monitoring system)

Install Isokinetic sample probes (Four).

Provide four Air sampler includes local flow meter that provides indication of the air sample flow
rate, Geiger Mueller tube.

Two CAMSs.

Provide Local radiation monitor panel includes transmitter RIT, high radiation switch RSH, RAH,
HS, local annunciation and radiation high alarm.

Install Flow signal conditioning panel.

Install flow control panels include, FE, FT, FSL, FIC, FY, FCV, US

Provide DefltaV signals for Radiation indicator low scale, Flow alarm, Radiation indicator high
scale, and Radiation alarm high, trouble alarms.

Provide UPS and normal 120vac power to various instruments

Reroute power, control, and DeltaV cables

Route cables, conduit, piping connections to HP vacuum system, instrument tubing

Locate all electrical component, piping, instrumentations and fittings, mechanical equipment like
vacuum blowers, silencers, and valves

Revise P&ID and logic diagram, schematic diagram, cable block diagram, raceway/equipment
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layout, SDD, piping, data sheets, and scaling sheets

Prepare Purchase req, DCP, AIM, PDMS, instrumentation list, CLI
Procurement/construction/startup/P&CS coordination

SCDHEC

Install Continuous air monitoring system for 221-S, Zone 2 stack same as above with PC-2
qualification and with emergency power and safety significant. (SS design classification)
Scope:

Same as above 3a and

SIL calculations

Seismic qualification

Safety significant design implementation

It is not recommended that the Zone 2 stack monitoring system be upgraded to a continuous
online system due to the low consequences associated with potential releases from the Zone 2,
the filtration provided individual HEPA filter banks prior to the Zone 2 Exhaust HEPA Filter banks,
and the guidance provided by WSRC-IM-2002-000014, SRS Air Emissions Monitoring Graded
Approach. There is no direct dose reduction associated with the upgrade as personnel would still
be dispatched as needed to fulfill emergency response actions.

Conclusion

The ventilation systems for the Vitrification Building were evaluated via Table 4.3 to determine
their effect on dose reduction to both the offsite and onsite receptors. This confirmed both their
functional classification and the benefit that could be realized provided there were no gaps in their
functional requirement as given by Table 5.1 and the FSAR. The evaluation of the Vitrification
Ventilation Systems did not reveal any gaps which affect the functionality of the systems as
required during normal, abnormal, accident conditions, and NPH events as credited in the FSAR.
No modifications are required. The Zone 1 Exhaust System, which is appropriately classified as
SS and PC-2 qualified, will provide mitigation for events as described in the FSAR and well as its
normal process filtering. The Zone 2 and 3 Ventilation Systems, which are appropriately
classified as PS, are not required by the FSAR for response to DBAs. The Zone 2 Exhaust
Ventilation System will provide its design required filtering of exhaust air from both Zone 2 and
Zone 3 areas. The discretionary gap with the Zone 2 exhaust stack monitoring, periodic grab
samples versus continuous online monitoring, was not recommended to be closed.
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The design of the Vitrification Building incorporates multiple confinement levels to minimize
releases of radioactivity to the environment and to minimize transport of radioactive
contaminants within the facility. The primary confinement for the radioactive material at the
Defense waste Processing (DWPF) consists of the process vessels and piping, process vent
systems, and glass canisters. The DWPF processes take place in the closed vessels located
in the Remote Process Cells (RPC). The DWPF chemical process tanks produce gaseous
byproducts that contain radioactive material. The process vent facilities collect and treat
these byproducts. The vitrification process takes place in the melter and also produces
radioactive gaseous byproducts. The melter offgas treatment facilities collect and treat these
byproducts. After treatment, all of the process gases are transferred to the Zone 1 Heating
Ventilation and Air Conditioning (HVAC) exhaust for further filtration by the sand filter before
being released to the stack.

A second level of confinement for the radioactivity in the process cells consists of the canyon
structure and the Zone 1 ventilation system. The system is designed to keep these areas at a
negative pressure relative to the adjoining corridors in order to ensure that any airflow is into
the Zone 1 areas. Within Zone 1, airflow is from areas with relatively low contamination to
areas with higher levels of contamination. The Zone 1 HVAC system exhausts through a
highly efficient sand filter that removes most of the particulate radioactivity before being
released to the stack. Radiological Buffer Area (RBA) corridors surround the portions of the
canyon structure that contain openings. These corridors are served by the Zone 2 ventilation
system. Although radioactive contamination is not expected in the RBA, it is possible that
contamination could be present under abnormal or upset conditions. The RBA and the Zone
2 ventilation system therefore serve to confine any airborne radioactive material that could
potentially escape from the Zone 1 areas. The Zone 2 ventilation system exhausts through
HEPA filters to reduce the amount of radioactivity released to the environment.

The process areas of the Vitrification Building are divided into three zones for purposes of
ventilation and contamination control. Zone 1 contains the areas with the highest potential for
contamination and Zone 3 includes the areas with the lowest potential for contamination.
Therefore, the air pressure is maintained highly negative for Zone 1 and slightly negative for
Zone 3. The areas contained in each zone are as follows:

Zone 1: Zone 1 includes the Chemical Process Cell (CPC), the Salt process Cell (SPC), the
Crane Maintenance Area (CMA), the Canister Decontamination Cell (CDC), the Melt Cell
(MC), the Remote Equipment Decontamination Cell (REDC), the Remote Process Cell
Plenum (RPCP), the Contact Decontamination Maintenance Cell (CDMC), the Railroad Well,
the Analytical Cell, and the Sample and Mercury Purification Cells. The Weld Test Cell (WTC)
is also characterized as Zone 1; however, it is maintained at slightly positive pressure relative
to the remainder of Zone 1.

Zone 2: Zone 2 is subdivided into zones 2 and 2B. Zone 2 includes all normally occupied
radiological areas with potential for contamination, such as the operating and service
corridors on levels 1 and 3, all Regulated Shops (RSs), Manipulator Repair Shop (MRS), and
the Railroad Well Air Lock. These areas are at a higher pressure than Zone 1 areas.

Zone 2B: Zone 2B is the operating space between Zone 2 and Zone 1 areas. This zone
includes the analytical lab and sampling cell hoods, the mercury distillation hood and storage
cabinet, and two cell entry/exit hoods. The pressure in these areas is less than that in Zone 2.

Zone 3: Zone 3 includes clean offices, Field Operating Stations (FOS) 1 and 2, clean
machine shops, clean equipment area, and other clean personnel areas on level 2. These
areas are maintained at a positive pressure relative to areas in Zones 1, 2 and 2B. However,
Zone 3 pressure is slightly below atmospheric outdoor pressure.
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Zone 1 Supply and Exhaust Systems (refer to Figure 3 and 4)

Zone 1 processing cells are designed to be heated/cooled and ventilated with 100% outside
air to limit the cell operating temperatures during the summer. Air is distributed to the various
cell areas in accordance with ventilation requirements sufficient to remove equipment heat
loads and to maintain design air velocities through open cell covers.

Four air supply units, each with two 100% capacity centrifugal-type fans, are provided for
Zone 1 areas. The air supply units furnish air to the crane maintenance area, the chemical
process cell, the remote equipment decontamination cell, the contact decontamination and
maintenance cell, the canister decontamination cell, and the weld test cell. Supply fans are
served by normal electrical power.

Air supply to the crane maintenance area and the contact decontamination and maintenance
cell is provided by an air supply unit. The air supply flows to the crane maintenance and
contact decontamination and maintenance cell and then to the remote process cells. The
remote process cells (chemical process cell, melt cell, and remote equipment
decontamination cell) air supply is provided by an air supply unit, through the bus bar corridor
and then to the air space above the cell covers. The total remote process cells’ air supply
includes infiltration from the crane maintenance area, the canister decontamination cell, the
contact decontamination and maintenance cell, the shield door hoist equipment room, and
the railroad well.

The CDC air supply is provided by an air supply unit and fans. Some of the supply is
discharged to the smear test area; the remainder is discharged to the canister
decontamination area. Air supplied to the smear test station flows to the canister
decontamination cell. Some air from the weld test cell flows to the canister decontamination
cell through the canister transfer tunnel. A portion of the supply air flows to the melt cell
through the canister transfer tunnel; some supply air flows to the remote process cells air
space through designed slots in the cell covers.

The WTC is a direct contact maintenance area within the Zone 1 cell block that must be kept
as clean as possible. It is, therefore, exhausted separately through the Zone 2 exhaust
system. The weld test cell air supply is provided by an air supply unit. The indoor
environment is maintained to meet equipment operability requirements.

The supply duct penetrations to the Zone 1 cells are equipped with tornado dampers to
prevent migration of contamination if the cells lose negative pressure. Dampers fail in the
closed position.

Zone 1 air supply system control is provided with interlocked supply fans that shut down if the
negative pressure in the Zone 1 Sand Filter Inlet Plenum rises above a set maximum.
Controls are supplied with the capability to start the standby fan when the operating fan
develops operational problems that lead to a low flow condition. Instrumentation is provided
to measure the pressure inside each of the process cells relative to the atmosphere.

Three normally operating fans and one standby fan are provided to continuously exhaust air
from the Zone 1 areas. Fans are located in the Building 292-S fan house. Ventilation air from
Zone 1 is drawn through the sand filter and then discharged to the atmosphere via the Zone 1
exhaust stack. The exhaust fans are equipped with variable inlet vanes, a flow measuring
device, discharge dampers, and isolation dampers. Controls for the Zone 1 exhaust fans will
start the standby fan when operational problems lead to a low flow condition or when the
negative pressure in the exhaust rises above a set maximum pressure.

All fans shut down if normal power fails. The two 480 V load centers in the Fan House which
serve the Zone 1 exhaust fans are connected to the two standby diesel generators. One out
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of four Zone 1 exhaust fans is required to operate to maintain the negative pressure needed.
The exhaust fans are automatically switched to diesel power in the event of normal power
failure.

An emergency exhaust port is installed on the duct between Building 292-S and the Zone 1
air exhaust stack. The damper can be manually opened if needed.

Air, which flows through the railroad well from the regulated shop air supply unit, is directed to
the remote process cell air space. Exhaust from the process vessel vent system and the
offgas vent system discharges into the Zone 1 exhaust tunnels for additional filtration at the
sand filter.

Both the Zone 1 Exhaust System and supporting Diesel Generator System are functionally
classified as Safety Significant.

Zone 2 Supply and Exhaust Systems (refer to figure 5)

RBA corridors in the Vitrification Building levels 1 and 3, the SCT decontamination and
maintenance area, the regulated machine and manipulator repair shops, and various shops
are supplied with heated/cooled air to maintain an indoor environment consistent with
equipment and personnel habitability requirements. Supply air to Zone 2 is provided by the
following units. Three air supply units and associated fans recirculate return air from level 2,
Zone 3 clean areas, and supply air to levels 1, 3 and mezzanine Zone 2 RBA areas. One air
supply unit with two 100% capacity fans, supplies conditioned outside air to the manipulator
repair shop, to the regulated shop, to the railroad well, and to the elevator machine room on
the Vitrification Building roof. One air handling unit supplies conditioned outside air to the
SCT decontamination and maintenance area and to the records room. Supply air is
exhausted through the canister load-out area to the Zone 2 exhaust system or directly
outside via local exhausters. Zone 2 air supply fans are normally interlocked off if the
negative pressure in the Zone 2 exhaust plenum rises above a set pressure. Controls are
supplied with the capability to start the standby fan when operational problems lead to a low
flow condition. The service corridors, regulated shops, and similarly occupied areas in the
Vitrification Building are controlled areas that may become contaminated.

Air exhaust from Zone 2 areas, the weld test cell, and radiologically controlled shops is
potentially contaminated with radioactivity. Exhaust air from each area is discharged into a
single exhaust stream. This stream is processed through a common HEPA filtration unit to
remove radioactive particulates before it is discharged to the atmosphere through a stack
located on the Vitrification Building (Building 221-S) roof. Since there is potential for high
contamination of the weld test cell, the exhaust from this cell is passed through HEPA filters
before it enters the Zone 2 exhaust system for additional HEPA filtration before discharge to
the atmosphere. Two 100% capacity HEPA filter trains are provided. They are located within
a shielded room on the east mezzanine corridor. Each filter train consists of a stainless steel
filter housing and frames, roughing filter bank, HEPA filter bank, a centrifugal exhaust fan,
isolation dampers, and connecting duct work. The exhaust fans are equipped with variable
inlet vanes, a flow straightener and measuring device, and isolation dampers.

The analytical area consists of facilities on the west mezzanine including the laboratories,
counting rooms, and the analytical, sample, and mercury purification cells. Ventilation zones
for these facilities are classified as a combination of Zone 1 and Zone 2. The analytical,
sample, and mercury purification cells are small Zone 1 areas in which radioactive materials
are handled. Air supplied to the cells is cascaded by fans from the corridors, through an inlet
prefilter and HEPA filter, to the analytical, sample, and mercury purification cells. Exit air is
directed to the Zone 1 exhaust tunnel. Laboratory (Zone 2) air is supplied by direct ducting
from air supply units located on the SCT decontamination and maintenance area roof. The
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counting room receives air from a Zone 2 air supply system (located on the roof of the
loading dock) and discharges to the Zone 2 exhaust system.

Mezzanine lab ventilation consists of 3 branches, each with its own HEPA filter housing.
Exhaust air from entry/exit sample hoods serving mezzanine cells is one branch. Exhaust air
from analytical hoods, radiobenches, and fume hoods in the analytical laboratory and the
hoods in the organic laboratory is another branch. The third branch exhausts gas sampling
hoods located on the mezzanine level. Each HEPA filter plenum consists of a stainless steel
housing and frame, a prefilter bank, and the HEPA filter bank. Capability for filter replacement
during operation is provided. Three exhaust fans are provided to direct mezzanine lab
exhaust air to the Zone 2 exhaust system.

The canister smear test hood is located on the first level. This hood is exhausted through a
local HEPA filter housing and exhaust fan before the air enters the Zone 2 main exhaust. The
local HEPA filter housing consists of a prefilter bank and a HEPA filter bank.

The HVAC systems serving the radiological change areas and RC facilities located in the
Service Building are designed to maintain area design temperature conditions during summer
and winter operations. The once-through system supplies outdoor air. The air is exhausted to
the Vitrification Building Zone 2 exhaust system. The HVAC equipment consists of an air
supply unit and two supply fans, one operating and one on standby. Within the RBA areas,
the RC laboratory and the instrument decontamination rooms are each provided with an
exhaust hood. The air from these two hoods is exhausted to the Building 221-S Zone 2
exhaust system.

The Zone 2 ventilation System is functionally classified as Production Support and its exhaust
fans are supplied with backup power.

Zone 3 Supply and Exhaust Systems (refer to figure 5)

The Zone 3 areas inside the Vitrification Building level 2 are cooled and ventilated using
100% outdoor air supplied by three air supply units, each with two 100% capacity fans. The
indoor environment is designed to meet equipment and personnel habitability requirements.
Humidification is provided by local humidifiers where required. Return air is not recirculated to
these areas. Instead, it is cascaded through air supply units and used as Zone 2 supply air.
Self-contained, backup air conditioning units are provided for FOS 1 and FOS 2. Cooling
water is provided from the cooling tower under normal conditions or the emergency cooling
water system in the event of normal power failure.

The electrical equipment room on the Vitrification Building roof is equipped with one
ventilation unit. The indoor environment is maintained to meet equipment operability
requirements. Conditioned air is supplied to each of the two Battery Rooms by the Zone 3 air
supply units. The battery rooms contain batteries for the 125 V DC power system and for
uninterruptible power supplies. These batteries generate hydrogen gas during recharging.
Sufficient air flow is provided to maintain a minimum air change rate to maintain the
concentration of hydrogen in the battery rooms below the lower explosive limit. The field
operating station room on the Vitrification Building roof is equipped with a self contained air
conditioning unit and two standby air conditioning units on standby power. The indoor
environment is maintained to meet equipment operability requirements.

As mentioned in the Zone 2 discussion, the three Zone 2 air supply units and associated fans
recirculate return air from level 2, Zone 3 clean areas, and supply air to levels 1, 3 and
mezzanine Zone 2 RBA areas. Thus the exhaust fans for the Zone 3 in the Vitrification
Building are the Zone 2 supply fans.
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The Zone 3 ventilation system is functionally classified as Production Support and is not
supplied with backup power.

Figure 3. Zone 1 Ventilation System
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Figure 4. Safety Significant Zone 1 Exhaust System
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Figure 5. Zone 2 and 3 Ventilation Systems
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Attachment 2 - 2004-2 Table 4.3
Zone 1 Exhaust Ventilation System
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DWPF 221-S, Vitrification Building LWO-WSE-2007-00083
DNFSB Recommendation 2004-2 Revision 0
Ventilation System Evaluation

Attachment 3 — 2004-2 Table 4.3

Zone 2 and Zone 3 Ventilation Systems
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DWPF 221-S, Vitrification Building LWO-WSE-2007-00083
DNFSB Recommendation 2004-2 Revision 0
Ventilation System Evaluation

Attachment 3 — 2004-2 Table 4.3 Zone 2 and Zone 3 Exhaust Ventilation System

The Process Hazards Review (PHR), Reference 1, and Preliminary Hazards Analysis (PHA) Reference 2,
did not identify any events that challenged the 25 rem public Evaluation Guideline from DOE-STD-3009-
94 or the100 rem Co-Located Worker Criteria from the Savannah River Site (SRS) procedure E7 2.25,
Functional Classification, for the Defense Waste Processing Facility (DWPF) Vitrification Building, 221-S,
Zone 2 and Zone 3 Ventilation Systems.

The PHR and PHA events include operational/mechanical failures; fire, explosions, air reversal, tornados,
high wind and seismic events resulting in the release of radiological material and/or chemicals. The worst
case events with respect to receptor radiological doses were seismic and high winds. The Zone 2 and
Zone 3 Ventilation Systems are not safety related due to the low consequences to both onsite and off-site
receptors from postulated events.

One event was identified that challenged the ERPG-2 criteria. This event involves a formic acid storage
tank rupture, which creates a vapor cloud that is sucked into the 221-S ventilation intake. This event is
not applicable for this evaluation (DNFSB 2004-2) of the Zone 2 and Zone 3 Ventilation System since
they do not provide a confinement function for the chemical release from outside of the 221-S Building.

The following table provides the Zone 2 and Zone 3 bounding event. This event bounds the events from
the PHR (Ref. 1) and the PHA (Ref.2).

Table 1. Zone 2 and 3 Bounding Events

Unmitigated Consequences
Event Category Confinement Offsite Onsite
Ventilation
Farthquake/T ornado | Zone 2 VS Offsite < 0.1 rem Onsite < 1 rem

' No more than 8 canisters can be in the WTC and WTC Canister Exit tunnel at one time. During
NPH events, these canisters could be breached. Based on the results from S-CLC-00106,
DWPF Sludge, ARP, and MCU SE Natural Phenomena: Earthquake and Tornado, Revision 1,
8 canisters would have offsite consequences of 0.0025 rem and onsite of 0.85 rem at 100
meters. Due to the low consequences, no controls are required for 8 breached canisters. No
cumulative dose is calculated for areas exhausted by Zone 2 Ventilation.

Reference:

1. WSRC-PH-93-17, Rev. 1, Vitrification Building HVAC Process Hazards Review (PHR) PHR 200-S-
382 (U), Westinghouse Savannah River Company, Aiken, South Carolina.

2. WSRC-TR-94-0586, Rev. 0, Defense Waste Processing Facility Preliminary Hazards Analysis (U),
Westinghouse Savannah River Company, Aiken, South Carolina
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DWPF 221-S, Vitrification Building LWO-WSE-2007-00083
DNFSB Recommendation 2004-2 Revision 0
Ventilation System Evaluation

Attachment 4 - 2004-2 Table 5.1
Zone 1 Ventilation System
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DWPF 221-S, Vitrification Building LWO-WSE-2007-00083
DNFSB Recommendation 2004-2 Revision 0
Ventilation System Evaluation

Attachment 5 — 2004-2 Table 5.1

Zone 2 and Zone 3 Ventilation Systems
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Ventilation System Evaluation

Attachment 6 — DWPF Vitrification Building Ventilation
Systems Facility Evaluation Team
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Jean Ridley - DOE-SR, DWPF Facility Engineer

Jean Ridley has been assigned the DWPF facility engineer for over 4 years with responsibility for
the DWPF Authorization Basis and Safety Systems Oversight. Jean has been both a program and
project engineer during her 15 years at the Savannah River Site in Nuclear Materials, Waste
Disposition and Facility Infrastructure.

Michael Potvin- WSRC, FET Lead, Waste Solidification Engineering

Michael Potvin is a 1985 graduate of Virginia Polytechnic Institute and State University with a
degree in Mechanical Engineering. Mike has been at the Savannah River Site for 22 years. Mike
is currently assigned as a Principal Engineer at the Defense Waste Processing Facility (DWPF)
where he is working in the area of safety analysis. While at DWPF, Mike has also served in the
role as a plant/system engineer, Shift Technical Engineer, and Control Room Manager. He has
also worked in the Reactor Works Engineering Department, where he served as a plant engineer
specializing in predictive maintenance and as the manager of the predictive maintenance group.

Tom Berkery — WSRC, Waste Solidification Cognizant Engineer

Tom Berkery has worked as a mechanical engineer at the Savannah River Site for almost 19
years, including 3 years as a Shift Technical Engineer. His primary assignment has been as an
HVAC system engineer for the DWPF and Saltstone facilities. Tom is a member of the SRS
Ventilation and Filtration Technical Committee.

Al George — WSRC, Waste Solidification Cognizant Engineer

Al George has worked in System Engineering at the Savannah River Site for almost 20 years. His
primary assignment has been as an HVAC system cognizant engineer for the DWPF facility.

Latricia Jones — WSRC, Waste Solidification Cognizant Engineer

Latricia Jones has a Bachelor of Science Degree in Mechanical Engineering from Michigan State

University. She has worked at the Savannah River Site for 18 years. Latricia's work experience

includes chemical receipt and processing, production computer systems, laboratory remote

equipment, compressed gases, procurement, process ventilation, and participation in a facility

startup. Latricia is currently working as the Design Authority for the Remote Sampling System,

Flush Water System, and the Process Vessel Ventilation Systems for both the DWPF and 512-S
Facilities at SRS.
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Lynh Nguyen — WSMS, Safety Analysis Engineer

Lynh Nguyen has worked in the private sector as an environmental and process engineer at a
chemical facility. She was a startup test engineer for several of the facility chemical processes.
Lynh Nguyen has 9 years work experience in the field of safety analysis for Safety Basis
documentation at the Savannah River Site. Her expertise has been in performing Hazard Analysis,
Hazard Assessment Documentation, Auditable Safety Analysis, Health and Safety Plan, Chemical
Analysis and Regulatory Services. She has developed and revised Documented Safety Analyses
for DOE nuclear facilities. She has developed and implemented Hazards Analysis and Functional
Classification training for various DOE nuclear facilities.

Bill Pitka - WSMS, Safety Analysis Engineer

William Pitka has a Nuclear Engineering Master Degree and has worked in the public and private
sector for more than 25 years in design, startup and operation of nuclear facilities. He has
operated nuclear plants for the United States Government and has been a startup engineer for 4
separate commercial nuclear reactors. William Pitka has more than 2 years work experience in the
field of Nuclear Safety Analysis for Safety Basis documentation at the Savannah River Site. His
expertise has been in performing Unanswered Safety Questions (USQ) reviews, Hazard Analysis,
Hazard Assessment Documentation, Documented Safety Analysis, Technical Safety Requirements
and other Regulatory Services.

Al Cross — WSRC, Waste Solidification Quality Engineer

Alan J. Cross is the Facility Quality Assurance Engineer for the Defense Waste Processing Facility
(DWPF). He has a Bachelor of Science degree in physics from Georgia State University. He is
retired from the United States Coast Guard. He has been at the Savannah River Site since 1989
were he has been assigned to the Quality Assurance organization for the Separations department
and to DWPF since 1992.

Sinclair White, - WSRC, Waste Solidification Operations

Sinclair M. White is the Operations Day Support Manager at the Defense Waste Processing Facility
(DWPF). He has been at the Savannah River Site for 24 years. He started work at DWPF in 1988
during the construction phase. He has work in various positions in operations including Vitrification
Control Room Manager and Shift Manager. He is currently the Operations Technical Safety
Requirements (TSR’s) and TSR Surveillance Coordinator.
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