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Facilities. After completing the evaluation, three gaps were identified affecting four of the H-Canyon
performance critieria and five of the HB-Line performance criteria. The gaps are:

o Failure of the stack liner in a seismic event
» Failure of the stack & stack liner in a tornado/wind event
* Temporary release of unfiltered air from HB-Line during a fire event

SRS recommends that the H-Canyon Safety Basis upgrade, currently underway, identify if system
upgrades are warranted to resolve the two gaps related to the stack/stack liner. SRS also concurs with
the H-Canyon decision to include the stack/stack liner upgrades in the potential list of upgrades that
require funding to support new missions.
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2007, identify if system upgrades are warranted to resolve the gaps identified in the attached report.
Any gap resolution will be considered during the Documented Safety Analysis review and approval
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Mr. Carl A. Everatt, Director

Office of Safety and Quality Assurance
U. S. Department of Energy

Savannah River Operations Office
P.O.Box A

Aiken, SC 29808

Dear Mr. Everatt:

DNFSB 2004-2 Ventilation Implementation Final Report for H-Canyon, Revision 1

References:

1. WSRC Memorandum M&O-MDO0-2007-00095, from W.E. Harris to C.A. Everatt,
“DNFSB 2004-2 Ventilation Implementation (Table 4.3) H-Canyon Ventilation System”.

2. WSRC Memorandum M&O-MDO-2007-00174, from W.E. Harris to C.A. Everatt,
“DNFSB 2004-2 Ventilation Evaluation (Table 5.1) H-Canyon Ventilation System”.

Various DNFSB 2004-2 documents refer to an “H-Canyon Ventilation System,” which is actually
an integrated ventilation system providing confinement for both H-Canyon and HB-Line
Facilities. This letter transmits the final report of DNFSB Recommendation 2004-2, Active
Confinement Systems for the H-Canyon and HB-Line Facilities located at the Savannah River Site
(SRS), for Site Evaluation Team review and concurrence. This is in accordance with Department
of Energy (DOE) guidance provided in “Ventilation System Evaluation Guidance for Safety-
Related and Non-Safety Related Systems,” Revision 0, January 2006 (hereafter called the DOE
guidance document). The Facility Evaluation Team (FET) has concurred with the information
contained herein. Revision 1 addresses comments from the SET and F ET; there are no changes to

the conclusions of the report.

As previously discussed in the transmittal of Table 4.3 to the Site Evaluation Team (Ref 1), the H-
Canyon and HB-Line facilities are identified as Hazard Category 2. The active Confinement
Ventilation Systems (CVSs) are functionally classified as Safety Class. This functional
classification is based upon the high radiological dose consequences to both on-site and off-site
receptors from postulated events as evaluated in the Safety Analysis Report (SAR) for each

facility.

The DOE guidance document requires a functional review of the facility CVS using a system
evaluation approach. Functional design and performance attributes are defined to provide a
structured approach to the evaluation and to address a generic set of attributes potentially
applicable to a CVS. The DOE guidance document requires a review of the Hazard Category 2
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facilities, Documented Safety Analysis, and the generic performance criteria provided in the DOE
guidance document to identify gaps in the ventilation system and/or safety basis documents. The
system evaluation involved a functional review of the H-Canyon and HB-Line Ventilation
Systems to SC performance criteria. After completing this review, three gaps were identified
affecting four of the H-Canyon evaluation criteria and five of the HB-Line evaluation criteria. The

gaps are:

- Failure of the stack liner in a seismic event
- Failure of the stack & stack liner in a tornado/wind event
- Temporary release of unfiltered air from HB-Line during a fire event

These gaps were deemed to be discretionary in nature since none of the gaps involved a
discrepancy between the Safety Basis requirements and the facility designs. Note that H-Canyon
and HB-Line SAR accident consequences have not been calculated using current EM Interim
Guidance, but work is underway to revise the SARs to current guidance. For example, 50%
meteorology was used for the Co-located Worker instead of 95% but source terms may be reduced
and accident scenarios may become less conservative to offset the meteorology increase.

The FET recommends that the H-Canyon Safety Basis upgrade, currently underway, identify if
system upgrades are warranted to resolve the two gaps dealing with the stack/stack liner. The FET
also concurs with the prudent H-Canyon decision to include the stack/stack liner upgrades in the

list of upgrades that require funding to support new missions. Conceptual studies have been done
that evaluate several upgrade options that cost between $2 and $6 million. l

The third gap affects the HB-Line only. The modifications to close this gap would be to reduce
the source term and fire-harden the room exhaust system for Levels 5 and 6 or to seal expansion
joints and prevent leakage through exterior doors. To close the gap for Levels 3 and 4, a credited
interlock to shut down the supply fans would be needed. For the 5%/6™ level events, it has not
been determined if the current exhaust system can be modified or if the system must be replaced,
possibly in a separate building. A pre-conceptual estimate of the cost of these upgrades is $5-10 |

million.

The HB-Line DSA is scheduled to be updated to improve alignment with DOE-STD-3009-94
requirements. The current accident analyses include many very conservative assumptions, and
reanalysis will focus on which assumptions are warranted. The HB-Line mission is changing.
There are no remaining plutonium solutions in H-Canyon (this could remove over half the source
term for Levels 3/4), and neptunium processing is scheduled to be completed by the end of CY
2007. Further, new security restrictions will significantly lower allowable radioactive material
inventory if plutonium oxide is declared Attractiveness Category 1 rather than 2. The DSA
revision is scheduled to start this summer, and the accident analysis results should be available
early in CY 2008. The FET recommends that the HB-Line Safety Basis upgrade, to commence
this summer, identify if system upgrades are warranted to resolve the gaps. Any gap resolution
will be considered during the DSA review/approval process.
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Definitions

Confinement

Confinement System

Hazard Category

Performance Category

Ventilation System

A building space, room, cell, glovebox, or other enclosed volume in which air
supply and exhaust are controlled, and typically filtered.

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.

Hazard Category is based on hazard effects of unmitigated release
conseguences to offsite, onsite and local workers.

A classification based on a graded approach used to establish the NPH design
and evaluation requirements for 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.

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.
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Acronyms
AC Administrative Control
AN Ammonium Nitrate
CcY Calendar Year
CVvs Confinement Ventilation System
cw Co-Located Worker (100 meters)
DBE Design Basis Earthquake
DBT Design Basis Tornado
DiD Defense-in-Depth
DNFSB Defense Nuclear Facility Safety Board
DOE Department of Energy
dp Differential Pressure
DSA Documented Safety Analysis
EG Evaluation Guideline
FET Facility Evaluation Team
HEPA High Efficiency Particulate Air
LPF Leak Path Factor
MAR Material at Risk
MOl Maximally Exposed Offsite Individual
NPH Natural Phenomena Hazard
OHBL Old HB-Line
PC Performance Category
PS Production Support
PVV Process Vessel Vent
rem Roentgen Equivalent Man
SAR Safety Analysis Report
SC Safety Class
SRS Savannah River Site
SS Safety Significant
SSC Structure, System, and Component
TBP Tri-butyl phosphate

TSR Technical Safety Requirements



Mr. Carl A. Everatt
M&O-MDO-2007-00222, R1
Page 9 of 52

Executive Summary

On December 7, 2004, the Defense Nuclear Facilities Safety Board (DNFSB) issued Recommendation
2004-2, Active Confinement Systems. Recommendation 2004-2 noted concerns with the safety system
(Safety Class/Safety Significant) designation strategy utilized in several facilities to confine radioactive
materials during or following accidents. The DNFSB main issue is that for the purpose of confining
radioactive materials through a facility-level ventilation system, safety system designation should be based
on the active safety function (forced air though a filter system) rather than reliance on a passive
confinement system.

The Department of Energy (DOE) agreed to review all Hazard Category 2 and 3 defense nuclear facilities
and developed a methodology to perform a system evaluation for the identified facilities. This confinement
ventilation evaluation is for the H-Canyon and HB-Line facilities at the Savannah River Site (SRS). The
evaluation was performed in accordance with the requirements of Ref. 7 (hereafter called the DOE

guidance document).

Various DNFSB 2004-2 documents refer to an “H-Canyon Ventilation System,” which is actually an
integrated ventilation system providing confinement for both H-Canyon and HB-Line. Both the H-Canyon
and HB-Line buildings are radiochemical processing plants. Operations conducted in H-Canyon include
the separation and recovery of uranium from irradiated and unirradiated materials. HB-Line operations
include processing of solid scrap material and the storage and repackaging of uranium and plutonium
material. Both facilities described herein are identified as Hazard Category 2. Active confinement
ventilation systems in these facilities are safety related due to high radiological dose consequences to both
on-site and off-site receptors from postulated events.

The system evaluation involved a functional review of the H-Canyon and HB-Line Ventilation Systems to
Safety Class (SC) performance criteria. This review assessed the H-Canyon/HB-Line Safety Analysis
Reports (SARs) (Ref. 1 and 2) and the H-Canyon/HB-Line Ventilation Systems against the performance
criteria in the DOE guidance document to identify gaps between the expected SC performance criteria of
the DOE guidance document and the subject ventilation systems.

The Facility Evaluation Team (FET) evaluated the safety-related H-Canyon/HB-Line Confinement
Ventilation System (CVS) in accordance with Ref. 7, using the SC evaluation criteria of Table 5.1
(Attachments 3, 4). Of the three gaps identified, two directly affected both H-Canyon and HB-Line. Gap
numbers 1 and 2 concern the SS 291-H Exhaust Stack and stack liner. The stack liner is assumed to
collapse in a 0.04g earthquake. The ventilation system is expected to withstand a Design Basis
rarthquake (DBE) other than the stack liner. The H-Canyon SAR (Ref. 1) assumes that the airflow will be
stagnant for up to 48 hours until an airflow pathway is restored. Additionally, for winds stronger than PC-2
but less than PC-3 levels, the concrete 291-H stack will fail at about the 68-foot level. If the stack fails at
the 68-foot level, it will not hit any part of the H-Canyon Ventilation System such that it would cause a
complete loss of the ventilation system. The Canyon and HBL structures will withstand a Design Basis
Tornado (DBT) or wind event, so there are no releases inside the structure and no accident event
recognized in the SAR for a DBT(Ref. 1).

The FET recommends that the H-Canyon Safety Basis upgrade, currently underway, identify if system
upgrades are warranted to resolve the two gaps dealing with the stack/stack liner. The FET also concurs
with the prudent H-Canyon decision to include the stack/stack liner upgrades in the list of upgrades that
require funding to support new missions. Conceptual studies have been done that evaluate several
upgrade options that cost between $2 and $6 million.

Gap number 3 concerns HB-Line fire events where there is a temporary loss of unfiltered air. The
modifications to close Gap number 3 would be to reduce the source term and fire-harden the room exhaust
system for Levels 5 and 6 or to seal expansion joints and prevent air leakage through exterior doors. To
close the gap for Levels 3 and 4, a credited interlock to shut down the supply fans would be needed. For
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the 5%/6" level events, it has not been determined if the current exhaust system can be modified or if the
system must be replaced, possibly in a separate building. A pre-conceptual estimate of the cost of these
upgrades is $5-10 million.

The HB-Line DSA is scheduled to be updated to improve alignment with DOE-STD-3009-94 requirements.
The current accident analyses include many very conservative assumptions, and reanalysis will focus on
which assumptions are warranted. The HB-Line mission is changing. There are no remaining plutonium
solutions in H-Canyon (this could remove over half the source term for Levels 3/4), and neptunium
processing is scheduled to be completed by the end of calendar year (CY) 2007. Further, new security
restrictions will significantly lower allowable radioactive material inventory if plutonium oxide is declared
Attractiveness Category 1 rather than 2. The HB-Line DSA revision is scheduled to start this summer, and
the accident analysis results should be available early in CY 2008. The FET recommends that the HB-Line
Safety Basis upgrade identify if system upgrades are warranted to resolve the gaps. Any gap resolution
will be considered during the DSA review/approval process.

These gaps were found to be discretionary in nature since none of the gaps involve a discrepancy between
the Safety Basis requirements and the facility configuration. None of the gaps result in accident
consequences that exceed the evaluation guidelines. Note that H-Canyon and HB-Line SAR accident
consequences have not been calculated using current EM Interim Guidance, but work is underway to
revise the SARs to current guidance. For example, 50% meteorology was used for the Co-located Worker
instead of 95%, but source terms may be reduced and accident scenarios may become less conservative
to offset the meteorology increase.
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1. Introduction

1.1 Facility Overview

H-Canyon Facility

The H-Canyon and related support facilities were constructed in the 1950s. The original mission of
these facilities was to process irradiated/unirradiated uranium target assemblies to recover plutonium
for national defense purposes. The facilities were later modified to process enriched uranium fuels and
neptunium targets. H-Canyon and its support facilities are classified as Hazard Category 2, based
upon uranium and plutonium radiological inventories. The process equipment is located in two parallel
canyons — a “Hot" and a “Warm” Canyon, separated by a central operating and service section that is
divided into four levels. The more highly radioactive processing operations are performed in the Hot
Canyon. Figure 1 provides a typical cross section view of the H-Canyon.

HB-Line Facility

The HB-Line facility is classified as Hazard Category 2 and is comprised of a hardened structure
located on the Fifth and Sixth Levels of the H-Canyon, a one-story office building appendage located:
on the Fifth Level of the H-Canyon, and a segregated area (outside the hot and warm canyons) in the
southwest corner of the H-Canyon Third and Fourth Levels. The hardened structure and the office
building are commonly referred to as the new HB-Line. The segregated area on the Third and Fourth
Levels of H-Canyon is commonly referred to as the Old HB-Line (OHBL). Figure 3 provides an
isometric view of Building 221-H The HB-Line is a large radiochemical processing facility that
processes solid scrap material; conducts receipt, storage, unpackaging and repackaging of uranium
material in scrap recovery; and processes radioactive solutions containing neptunium, plutonium and/or

uranium.

1.2 Confinement Ventilation System/Strategy

H-Canyon Facility

The H-Canyon Exhaust Ventilation System is considered as the final confinement barrier for airborne
contamination from the Hot and Warm Canyons. The functional requirement of the active confinement
ventilation system is to provide a filtered ventilation pathway to mitigate radioactive releases. It is
credited with limiting the spread of contamination from the Canyons, providing a high degree of filtration
of the Canyon Exhaust, providing an elevated release point for the exhaust, and protecting facility
workers during abnormal and normal events. A simplified functional diagram of the ventilation system

is shown in Figure 2.

The Safety Class (SC) designated Canyon Ventilation System controls the spread of contamination in
the Hot and Warm Canyons by ensuring that air flows from lesser contaminated areas to more
contaminated areas and by filtering this air through sand filters 294-H and 294-1H before exhausting it
to the atmosphere. The canyon supply system services the Warm Canyon, Hot Canyon, Crane
Maintenance Areas, Hot Shop, Warm Shop, and Hot and Warm Decon Cells. Additional areas
serviced by the canyon supply fans include areas of fourth level (crane maintenance vestibule, storage
room, workshop) and areas of second level (HVAC room and swimming pool).

Four supply fans (two Hot Canyon and two Warm Canyon) supply air to the Hot and Warm Canyons.
Each canyon runs one fan with the other fan in manual standby. If a fan fails, the operating supply fan
on the opposite Canyon will be de-energized. Fans must be run in pairs and are electrically
interlocked. Four exhaust fans remove air from the Hot and Warm Canyons to keep the canyons under
a constant vacuum. Three fans are normally in service with one fan in standby. If the vacuum in the
canyon exhaust tunnel drops below Technical Safety Requirement (TSR) limits, the canyon supply fans
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will be de-energized and their discharge dampers will fail open. This is to prevent pressurizing the
canyon, or setting favorable conditions for an air reversal.

Air in the Hot and Warm Canyons leaves through registers at the base of each cell to Hot and Warm
Canyon exhaust air ducts that run parallel to their respective canyons. The warm canyon exhaust air
duct also exhausts air from the Process Vessel Vent (PVV) fans. This air is combined in the canyon
exhaust air tunnel along with air from the 5™ and 6" levels of HB-Line. Air from 3" and 4" levels of Old
B-Line, RVV, and 299-H is discharged into the exhaust tunnel at building 292-H before the 294-H/294-

1H sand filters.

The sand filters are constructed of layers of progressively smaller aggregate, starting with coarse stone
on the bottom and ending with fine sand on the top. Airflow is from the bottom to the top. The two
sand filters operate in parallel removing about 99.98% of the particulate radioactivity from the air,
equivalent to a High Efficiency Particulate Air (HEPA) filter. The accident analysis in the H-Canyon
SAR assumes that the sand filters are 99.51% efficient (0.49% filter penetration factor) in removing any
radioactive particulates that are airborne in the canyon exhaust air stream. The exhaust air from the
Canyon passes through the sand filters and out the 291-H stack. Crediting the stack height release
gives a source reduction factor of 2 for the Maximally Exposed Offsite Individual (MO!).

The 254-19H Emergency Diesel Generator Electrical Distribution System is required to provide power
to the H-Canyon Exhaust Fans designated as SC. This system includes two SC Standby Diesel
Generators and provides electrical power to the 292-H Fan House and 254-19H Facility when normal
power is lost. The 254-19H Building Structure is an SC design feature and houses the two generators
and equipment required for the operability of the 254-19H Electrical Distribution System and the

Canyon Exhaust Fans.

The confinement ventilation system is required to be operational in accordance with the Technical
Safety Requirements (TSR). The Canyon Exhaust Air Tunnel, Canyon Exhaust Fans 294-H and
294-1H, Sand Filters, and the H-Canyon Supply Fan Interlock for low canyon exhaust air tunnel
vacuum are all governed by a TSR. The Fan Damper Air System ensures that the Exhaust Fans can
perform their safety function upon loss of site power and the normal Instrument Air supply.

HB-Line Facility

The HB-Line ventilation systems direct air from radiological clean areas to areas with increased
potential of radiological contamination. The HB-Line ventilation systems interface with the process
vessels, process cabinets, and facility structure to control airborne radioactivity and other hazardous
materials. The ventilation system features a once-through airflow. All exhaust air from HB-Line is
passed through the H-Canyon exhaust system. The final level of confinement is the H-Canyon Sand
Filter and the building itseif, which constitute the confinement barrier between the general public and
the nuclear material. The HB-Line Building Structure (outside walls, exterior security doors, roofs,
exterior ventilation tunnel and Sixth Leve! Floor), and the Ventilation Interlock (Building Vacuum) are
classified as SC Structures, Systems and Components (SSCs). A simplified functional diagram of the

ventilation system is shown in Figure 4.

Fifth and Sixth Level:
The Fifth and Sixth Level ventilation systems feature once-through airflow. A simplified functional

diagram of these ventilation systems is shown in Figure 3. Air is introduced through the fresh air
intake. Before entering the building, the air is filtered, dehumidified, and heated or cooled, as
appropriate. The conditioned air is directed to the control rooms, operating areas, airlocks, corridors,
and maintenance areas. Air is drawn from the maintenance areas and the operating areas by the room
exhausters. The maintenance and operating areas draw additional air from the airlocks and corridors.
The corridors, in turn draw air from the control rooms. The process cabinets draw air from the
maintenance areas through inlet HEPA filters and prefilters. The air is drawn from the process cabinets
by exhaust fans through a cabinet HEPA filter and two stages of additional HEPA filters. The exhaust
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from the rooms and cabinets combine in a duct on the west side of 221-H on the First Level of H-
Canyon, are drawn into the H-Canyon exhaust tunnel, through the Sand Filters by the 292-H exhaust
fans, and are exhausted out the 195-foot stack. The H-Canyon exhaust tunnel, Sand Filters, and 195-
foot stack are shared with H-Canyon and various other H-Area facilities.

Redundancy in the key components assures reliability during normal and anticipated off-normal
conditions. The Fifth and Sixth Level ventilation exhaust equipment for the process facilities is tied into
both the normal and the standby power buses. The system is also designed such that a single
component or control function failure will not-compromise minimum adequate ventilation. This includes

single failure in interfacing systems.

Various ventilation interlocks respond to abnormal conditions to maintain the HB-Line facility in a safe
configuration and prevent the release and spread of radioactive contamination. These interlocks
include the building low vacuum interlock, H-Canyon warm tunnel low-low vacuum, loss of both
glovebox exhausters in a pair, loss of a glovebox exhaust fan, and loss of both room exhaust fans.

Third and Fourth Level:
The entire Third and Fourth Level area is maintained at a slight negative pressure with respect to the

H-Canyon. Supply air to the Third and Fourth Levels is provided from the H-Canyon Center Section
supply system. Under Project CL03002, the Third and Fourth Level Ventilation room exhaust system
configuration has been modified. The original 36-inch exhaust pipe duct located in the concrete duct
inside the west wall of the 221-H Canyon has been isolated from the exhaust system and abandoned in
place. The original exhaust fans, HEPA filter housings and ductwork in Building 292-H have also been

abandoned in place.

Under the new configuration, two exhaust fans, two HEPA filter banks, and the associated ductwork
are installed in Room 307. Room 312 was modified to be an exhaust distribution plenum that
discharges to the Third Level Warm Canyon through a penetration cut in the north wall of the room.
Exhaust entering the Warm Canyon is then exhausted via the normal Canyon Exhaust flow path.

1.3 Major Modifications
There are no Major Modifications currently underway or planned for these facilities.

2. Functional Classification Assessment
2.1 Facility Overview

Functional classification is performed in accordance with Procedure 2.25 of WSRC Procedure Manual
E7, which meets the requirements of the Department of Energy (DOE) DOE-STD-3009-94. Functional
classification is a graded classification system used to determine minimum requirements for SSCs (i.e.,
design, operation, procurement, and maintenance requirements). The purpose of functional
classification is to identify SSCs and Administrative Controls (ACs) required to protect the public;
protect the onsite worker, as well as the workers inside the facility; and prevent, monitor, or detect a
nuclear criticality accident. The SSCs that provide protection for the public are classified as SC. The
SSCs that provide criticality safety and protection for the onsite and facility worker are classified as SS.
TSR controls are expected for SSCs and ACs that perform SC or SS functions.

The H-Canyon active CVS is functionally classified as SC. The only SS portion of the ventilation
system is the 291-H Stack and Stack Liner. All structural components (221-HC & HBL, Concrete Duct,
292-H, 292-2H, and 294-H) are functionally classified as Performance Category 3 (PC-3). The Stack is
classified as PC-2. There are no Production Support (PS) components.
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The H-Canyon active confinement ventilation system and the passive confinement in both facilities is
SC and include the following:

H-Canyon Exhaust Air Tunnel

Sand Filters 294-H and 294-1H

H-Canyon Supply Fan Interlock for low Canyon Exhaust Air Tunnel Vacuum
Canyon Exhaust Fans and Fan Damper Air System

H-Canyon Building Structure

254-19H/292-H Building Structure

HB-Line Building Structure (outside walls, exterior security doors, roofs, and exterior
ventilation tunnel)

HBL supply fan interlock & tornado dampers

254-19H Emergency Diesel Generator System.

2.2 Evaluation
The H-Canyon confinement supply and exhaust systems, sand filter, and the passive confinement in
both facilities are credited as SC to protect the public and control releases that may exceed or
challenge the 25-rem Evaluation Guideline (EG). These SC SSCs also provide an SS function to
protect the Co-located Worker and control releases that may exceed or challenge the 100-rem
evaluation criteria. Unique and bounding accident scenarios for which the H-Canyon SC CVS is
credited to mitigate are evaluated in Section 8.3 of the H-Canyon SAR (Ref. 1) and Section 8.3 of the

HB-Line SAR (Ref. 2).

2.3 Summary
The functional classification of the existing active CVS for the H-Canyon and the passive confinement
for both facilities are appropriately classified as SC.

3. System Evaluation

3.1 Identification of Gaps
The H-Canyon and HB-Line active CVS was compared with SC system performance criteria in Table
5.1 of (Ref. 9). Prior to this evaluation, the ventilation and support systems were walked down and
documentation was reviewed to confirm system configuration. The systems were then evaluated
against the criteria in Table 5.1 and gaps were identified and documented in Attachments 3 and 4. The
gaps were then evaluated to determine the scope of work for modifications to close each gap with
appropriate cost/benefit analysis performed for the stack/stack liner gaps.

SRS evaluated the active CVS at H-Canyon and HB-Line Facilities in accordance with the DOE
guidance provided in Ref. 7, (hereafter called the DOE guidance document).

The DOE guidance document requires a functional review of the facility CVS using a system evaluation
approach. Functional design and performance attributes are defined to provide a structured approach
‘o the evaluation and to address a generic set of attributes potentially applicable to a CVS. The DOE
guidance document requires a review of Hazard Category 2 facility Documented Safety Analyses (Ref.
1 and 2), and a review of the generic performance criteria provided in the DOE guidance document to
identify gaps in the ventilation system and/or safety basis documents. The system evaluation involved
a functional review of the H-Canyon and HB-Line Ventilation Systems to SC performance criteria. After
completing this review, three gaps were identified affecting four of the H-Canyon evaluation criteria and

five of the HB-Line evaluation criteria.



Mr. Carl A. Everatt
M&O-MDO-2007-00222, R1
Page 15 of 52

3.2 Gap Evaluation
Three gaps were identified affecting four of the H-Canyon evaluation criteria and five of the HB-Line
evaluation criteria. These three gaps are associated with the H-Canyon 291-H Stack, stack liner, and

an HB-Line fire.

Gap number 1: '
The H-Canyon stack liner is assumed to collapse in a 0.04g earthquake. The ventilation system is

expected to withstand a DBE, except for the stack liner. The SAR assumes that the airflow will be
stagnant for up to 48 hours. Due to the H-Canyon passive building confinement, radiological releases
will not exceed the consequence guidelines for the period of time the system is inoperable.

The DBE scenario assumes that the canyon exhaust system is inoperable for a maximum of 48 hours,
primarily due to stack liner collapse. The canyon structure, the exhaust system including the SC
Canyon Exhaust Fans (including Fan Damper Air System), the 292-H Fan House, the Exhaust Tunnel,
the 254-19H Diesel Generators (SC systems), and the stack (SS system) are assumed to remain
essentially intact after the earthquake. The stack will withstand the PC-3 seismic loads but the brick
stack liner will collapse and partially or completely block airflow through the stack (Ref. 4). The canyon
building remains intact with minor cracks in the walls. The 254-19H Diesel Generators will provide
power for the exhaust system after an earthquake. The safety analysis assumes that any one of four
fans can be returned to operation within 48 hours, thereby pulling a minimum vacuum on the canyon.
The benefit of replacing the stack or modifying the stack liner such that a collapse of the liner is
prevented during a DBE would allow the stack/stack liner and the entire CVS to remain in an operable

condition during a DBE event.

Gap number 2:

The H-Canyon stack will fail in a Design Basis Tornado (DBT) or wind event. The Canyon and HBL
structures will withstand a Design Basis Tornado (DBT) or wind event, so there are no releases inside
the structure and.no accident event recognized in the SAR. High winds or tornado events causing
failure of the 291-H stack would not simultaneously cause accidents inside the canyon, nor would there
be credible accident scenarios whereby events inside the canyon would occur immediately after
collapse of the stack. Since a high wind or tornado does not cause a release inside the canyon, the
stack is not required to mitigate a potential release following collapse.

Calculation T-CLC-H-00312 (Ref. 5) has shown that in winds stronger than PC-2 but less than PC-3
levels, the concrete 291-H stack will fail at about the 68-foot level. If the stack fails at the 68-foot level,
it would not hit any part of the H-Canyon Ventilation System such that it would cause a complete loss of
ihe ventilation system. Calculation T-CLC-H-00799 (Ref. 6) determined that the stack falling from the
68-foot height will collapse part of the 292-H roof, but will not affect the ventilation fans, the Air Tunnels
under 292-H, the 292-2H Fan House, or the 294-Sand Filter. If there is rubble (failed stack liner) inside
the failed stack following collapse, rubble can be cleared or duct access doors can be opened inside
292-H to establish ventilation discharge at ground level. By replacing or modifying the stack, it would
be qualified to PC-3 levels, eliminate the possibility of damage to surrounding facilities and personnel,
and maintain operability of the CVS during a DBT.

Gap number 3: v
Some temporary release of unfiltered air is anticipated during fire events in HB-Line due to release of

large volumes of Halon and abrupt expansion of air due to heat input. However, passive confinement
features keep consequences well below evaluation guidelines. The SC H-Canyon active confinement

ventilation system is shared with HB-Line.
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HB-Line Levels 5 and 6:
For fire events on 5™ & 6" levels, the non-credited room exhaust fans, which discharge into the canyon

exhaust tunnel, are conservatively assumed to fail. Although the canyon exhaust system continues to
draw some air from HB-Line, it is not sufficient to avoid some release of unfiltered air through

expansion joints and open doors.

HB-Line Levels 3 and 4:
For fire events on the 3™ & 4" levels, non-credited air supply fans are conservatively assumed to
continue to operate while the non-credited exhaust fans, which discharge into the warm canyon are

conservatively assumed to fail.

3.3 Modifications and Upgrades

Gaps number 1 and 2: A
In order for the confinement ventilation system to operate continuously after a Performance Category 3

(PC-3) seismic event, it would likely be necessary to implement modifications to ensure that all
ventilation systems remain operable. The Safety Analysis Report assumes that the airflow will be
stagnant for up to 48 hours during a DBE. Options have been identified for modification or replacement
of the stack/stack liner. An evaluation was completed on November 30, 2006 to provide Alternative
Study Estimates for the Modification of the 291-H Stack (Ref. 3) to determine the most cost-effective
path forward to modify the stack to meet PC-3 seismic and wind requirements. Options vary in cost,
between $2 and $6 million. Another alternative to be evaluated is whether sufficient air can pass
through the stack liner or stack rubble to maintain minimum facility vacuum. The four options for

upgrading the stack are identified below:

Option 1: The stack height will be reduced from 200 feet to 113 feet. The ventilation system will remain
. operational for the duration of the modification. The exterior shell will be chipped and the liner will be
removed one brick at a time including the removal of stainiess steel bands and associated rebar. Due
to the operation of the ventilation system, workers will be required to wear plastic suits supplied with
breathing air. The annulus will be filled with foam to help stabilize the liner during a seismic event.

Option 2: Install an additional reinforced concrete shell up to an elevation of 160’ that is 6 inches thick
around the existing shell and provide dowels into the existing foundation. The ventilation system will
remain operational during this modification. Entry is not required inside the stack. Drilling will be
required to install hundreds of dowels and Maxibolts along with vertical and horizontal rebar. The
annulus will be filled with foam to help stabilize the liner during a seismic event.

Option 3: Fabricate and install two 10,000 pound steel collars on the existing stack connected with
three guy wires each attached to blocks of concrete with sufficient mass to anchor the stack. The 18’ x
18’ x10’ blocks are each filled with 120 cubic yards of concrete. Relocation of existing equipment and
utilities will be required to place the blocks. The ventilation system will remain operable during this
modification. Workers will not be required to enter the stack. The annulus will be filled with foam to

help stabilize the liner during seismic events.

Option 4: Build a replacement stack and demolish the old stack. This option is the most difficult to
accomplish due to interference with H-Canyon operations. A temporary duct and stack is needed until
the new stack is completed. The 120 foot new steel stack will have a proposed 10 foot diameter with a

%" wall thickness and will be assembied in two sections.

Of the four options explored, Option 2 with the gunite reinforcement is favored technically. The gunite
and foam reinforcement appears to be the surest way to the desired result of a PC-3 qualified stack,
with the least impact to operations.

Upgrades are currently included in the multi-year plan for facility infrastructure upgrades. The current
H-Canyon SAR is being revised per current DOE-EM Interim Guidance. This revision will consider
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revising the earthquake accident analysis to reduce/eliminate the assumed time that the active
ventilation system is unavailable after an earthquake.

Gap number 3:
For HB-Line 5™ and 6™ Levels, fire-resistant storage capability needs to be provided for large Material

Control & Accountability (MC&A) calibration standards. It is estimated that this would lower the
consequences from the 5™ and 6™ Level accidents by 40% - 60%. In addition, one of two options to
reduce the release of unfiltered air is needed. One option to prevent an unfiltered air release is to fire-
harden the HB-Line 5™ and 6" Level exhaust ventilation system that would maintain Levels 5/6 at
negative pressure during the short time that heating the inside atmosphere would expel unfiltered air
from the building during fires. It is estimated that a 30,000 cfm capacity system would maintain Levels
5/6 negative during all fires. Since an earthquake/fire combination is currently deemed credible for HB-
Line, all equipment would need to be seismically qualified. The second option, which has significant
technical risk, is to seal the leakage paths for unfiltered air to leave from HB-Line. Leakage through
exterior doors would have to be eliminated even during personnel evacuation and fire department
response. The building expansion joints are currently assumed to degrade during a fire and would

have to be sealed

For HB-Line 3™ and 4" Levels, the installation of SC pressure measurement devices and circuits that
would stop the supply fans during fires/earthquakes would decrease the doses by 85% or more.

A pre-conceptual estimate for these HB-Line upgrades to close gap 3 is $5-10 million. The HB-Line
DSA is scheduled to be updated to improve alignment with DOE-STD-3009-94 requirements. The
current accident analyses include many very conservative assumptions, and reanalysis will focus on
which assumptions are warranted. The HB-Line mission is changing. There are no remaining
plutonium solutions in H-Canyon (this could remove over half the source term for Levels 3/4), and
neptunium processing is scheduled to be completed by the end of CY 2007. Further, new security
restrictions will significantly lower allowable radioactive material inventory if plutonium oxide is declared
Attractiveness Category 1 rather than 2. The DSA revision is scheduled to start this summer, and the
accident analysis results should be available early in CY 2008.

4. Conclusion
The FET evaluated the safety-related H-Canyon/HB-Line CVS in accordance with Ref. 7, using the SC
criteria of Table 5.1. Of the three gaps identified, two directly affect both H-Canyon and HB-Line.
Gaps number 1 and 2 concern the SS 291-H Exhaust Stack and stack liner. Gap number 3 concerns
the possibility of an unfiltered release to the outside due to a fire. These gaps were found to be
discretionary in nature since none of the gaps involve a discrepancy between the Safety Basis
requirements and the facility configuration. None of the gaps result in accident consequences that
exceed the Evaluation Guidelines. Note that H-Canyon and HB-Line SAR accident consequences
have not been calculated using current DOE-EM Interim Guidance, but work is underway to revise the
SARs to current guidance. For example, 50% meteorology was used for the Co-located Worker
instead of 95% but source terms may be reduced and accident scenarios may become less
conservative to offset the meteorology increase.

The FET recommends that the H-Canyon Safety Basis upgrade, currently underway, identify if system
upgrades are warranted to resolve the two gaps dealing with the stack/stack liner. The FET also
concurs with the prudent H-Canyon decision to include the stack/stack liner upgrades in the list of
upgrades that require funding to support new missions. Conceptual studies have been done that
evaluate several upgrade options that cost between $2 and $6 million. For gap number 3, the FET
recommends that the HB-Line Safety Basis upgrade identify if system upgrades are warranted to
resolve the gaps. Any gap resolution will be considered during the DSA review/approval process. A
pre-conceptual estimate for the HB-Line upgrades is $5—10 million.
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Attachment 2
DNFSB Recommendation 2004-2 Table 4.3
HB-Line Ventilation System Data Collection Table
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Attachment 3
DNFSB Recommendation 2004-2 Table 5.1

H Canyon Ventilation System Performance Criteria
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Attachment 5

Facility Evaluation Team Composition and Biographical Sketches

R.A. Frushour - WSRC FET H-Canyon Lead Engineer

Dick Frushour has a Bachelor of Science Degree in Mechanical Engineering. He has 32 years experience at
SRS in process engineering, project engineering, facility maintenance, and safety basis maintenance. He
has been assigned to H-Canyon Engineering since 1997 and has worked closely with the H-Canyon safety
basis since 2002. He provides engineering support for writing, revising, and implementing the H-Canyon

Safety Basis.

D. W. Murdoch — WSRC HB-Line Phase 1/3 Engineering Mgr.

Dave Murdoch has a Bachelor of Science Degree in Chemical Engineering. He has 23 years experience at
SRS in process engineering, operations, and safety basis maintenance. He has been assigned to HB-Line
Engineering since 2000 and has worked closely with the HB-Line safety basis since that time. He provides
engineering support for the HB-Line Phase 1 and 3 process areas and technical support for writing, revising,

and implementing the HB-Line Safety Basis.

K. D. Scaggs — WSRC FET H-Canyon Ventilation Systems Engineer

Kyle Scaggs has a Bachelor of Science Degree in Mechanical Engineering from Clemson University in 1986.
He has 12 years experience at SRS in systems engineering and as a construction liaison engineer and
facility HVAC Coordinator. He has been assigned to H-Canyon Engineering as a ventilation systems
engineer since 1998 and has served as a part of several ventilation system upgrade project teams.

B. Ronald (Ron) Moncrief - WSRC, M&O Engineering, Senior Technical Advisor

Ron Moncrief has a Bachelor of Mechanical Engineering from the Georgia Institute of Technology and has
over 40 years of engineering experience at SRS. His experience includes mechanical design, project
management, and all aspects of H&V engineering. He currently is an SRS subject matter expert for H&V.
He serves as Vice Chairman of the SRS Ventilation and Filtration Standards Committee and contributed to
SRS Standard 15889, Confinement Ventilation Systems Design Criteria. He currently is Secretary and
voting member of the Nuclear Subcommittee of the Industrial Air Conditioning Technical Committee TC 9.2
in the American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE) and contributed
to the ASHRAE publication, HVAC Design Guide for DOE Nuclear Facilities. He also serves as Secretary of
the Instruments and Measurements Technical Committee TC 1.2 in ASHRAE.

J.A. Mundo - WSRC FET HB-Line System Engineer

Jose Mundo has Master of Science Degree in Aeronautical and Astronautical Engineering from New York
University and is a licensed Mechanical P.E. He has 20 years experience in the aircraft industry, naval
nuclear program, and the commercial nuclear industry, and 14 years at SRS. During the past 6 years, Jose
has been the HBL Ventilation System Design Authority Engineer responsible for technical reviews,
configuration control, USQs, and protection of the facility safety basis.

D. E. Welliver - WSMS H-Area Disposition Regulatory Programs

Dave Welliver has a Bachelor of Science Degree in Chemical Engineering. He has 15 years experience
working at various DOE facilities (principally SRS) with safety basis development, implementation and
maintenance. He has been assigned to H-Area Disposition (H-Canyon and HB-Line) Regulatory Programs
since 2006, managing the development and maintenance of H-Canyon and HB-Line safety bases.

D. F. Hallman — WSMS DSA Subject Matter Expert

Don Hallman has a Bachelor of Science Degree in Chemical Engineering and a Doctor of Philosophy Degree
in Nuclear Engineering. He is a Licensed Professional Engineer in South Carolina and a Certified Health
Physicist. He has three years experience operating a gamma irradiator, 19 years experience in commercial
nuclear power with a vendor and utility, and 17 years in various assignments associated with the Savannah
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FIGURE 1
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Figure 1

Typical Cross Section View of H-Canyon
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FIGURE 2

H-CANYON VENTILATION SYSTEM
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FIGURE 3
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Figure 3

Isometric View of Building 221-H
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FIGURE 4
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Figure 4

HB-Line Ventilation System
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