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RPP-11413, Technical Basis for Ventilation Requirements in Tank Farms Operating Specification Docurments, states the
following: "Review of the HEPA standards and guidance documents, requirements for HEPA filters at other DOE facilities,
and discussions with Tank Farm personnel could not find any specific basis or need for this specification related to HEPA
filters. The general consensus of Hanford Site tank farm personnel involved in the Hanford tank farm ventilation systems
is that no need for this specification limit can be defined at this time. This requirement may have been implemented due
to past tank conditions that no longer exist, have been reduced, or are only specific to a few tanks with special conditions.”

In reviewing the historical changes to the OSDs, the “60 day” requirement originally applied to only the DCRTs. Itis
believed that this was because of moist and warm air conditions in the tank vapor space, the existence of an open path to
the filter train when not operating the exhauster, and "cave-like" conditions in the filter pit conducive to the formation of
condensate on the HEPA filters within their housings. Wetting of HEPA filters has been shown to degrade their strength.
ERDA 76-21, Nuctear Air Cleaning Handbook, states: "In some systems, frequent (even monthly) testing is often specified
where the environment is particularly severe; the frequency may be reduced if experience indicates a lesser frequency is
satisfactory.” Somehow the "60-day" DCRT requirement was subsequently generalized in its application to the other tank
farm ventilation systems. The basis was not documented.

Because recent efforts have been unsuccessful at positively identifying the basis for the 80-day testing requirement, it is
recommended that the requirement be removed from the OSDs. This will support continued operation of ventilation
systems in the event that they are off-line for over 60 days.

A-6003-565 (01/03)
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RPP-11413 Rev. 1

EXECUTIVE SUMMARY

This document provides an updated technical basis for tank farm ventilation systems related to
Operation Specification Documents (OSDs) for double-shell tanks (DSTs), single-shell tanks
(SSTs), double-contained receiver tanks (DCRTs), catch tanks, and various other miscellaneous

facilities. This revision deals only with the following ventilation system operational limits:

e High Efficiency Particulate Air (HEPA) filter(s),
o Differential Pressure,
» 5.9 inches water gage (Maximum - 1st Filter in Séries)
» 4.0 inches water gage (Maximum - Any Filter After First in Series)
* 1.6 inches water gage (Maximum - Breather HEPA Filter Only)
» (.1 inches water gage (Minimum - Active Ventilation Exhaust Only)
o Temperature,
» 200 °F (Maximum - Continuous Operation)
» 230 °F (Maximum - Periodic Operation)
o In-Place Leak Test (formerly called Efficiency Testing)

*  (.05% Penetration/Leakage (Maximum)
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1.0 PURPOSE

This document presents the results of a technical basis review and update related to the Hanford
Site tank farm ventilation facilities. These results are intended to provide the basis for
information to upgrade the Hanford Site tank farms Operation Specification Documents (OSDs),
address deficiencies documented in an internal Hanford Site audit (Lowe 2001) and speaks to
some of the deficiencies noted in a May / June 2000 review (DNFSB/TECH-23) by the Defense
Nuclear Facility Safety Board (DNFSB).

2.0 SCOPE

This document is intended to provide the technical basis for some of the ventilation
specifications given in the Tank Farm OSDs. The following is a listing of the effected facilities
and the OSD number followed in {]:

Double-Shell Storage Tanks (DST) [OSD-151-T-00007];
204-AR Waste Unloading Facility [OSD-151-T-00008];

Active Double-Contained Receiver Tanks {OSD-151-T-00011];
Single-Shell Waste Storage Tanks (SSTs) [OSD-151-T-00013];

Miscellaneous Facilities [OSD-151-T-00015] that include the following facilities and
ventilation equipment:

244-AR Vault,

244-CR Vault,

244-U Facility,

242-S Evaporator Facility,
242-T Evaporator Facility,
Catch Tanks,

Portable Exhausters,

SX Sludge Cooler,

244-A Facility, and
Breather Filters

0O 0 0 0 0 © 0 0 0 0 ¢

241-AZ 702 Vessel Ventilation System [QOSD-151-T-00019].
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Only the specification limits related to the following are included:

e High efficiency particulate air (HEPA) filter limits to protect against filter degradation or
failure:

o Differential pressure,
o Temperature, and

o In-place Leak Test.

In the Hanford Site tank farm ventilation systems, the primary device related to operation
specifications upgrade is the HEPA filtration and its related devices. The HEPA filter is most
important because it is the primary abatement technology for removal of radioactive airborme
particulate from air emission sources at Hanford Site Tanks Farms.

All values used for the HEPA filters in this initial release have been used in previous OSD
documents and associated technical basis. The technical basis for the temperature and In-place
Leak test values has been improved by additional information and references. However, the
technical basis for the HEPA differential pressure values is still not fully developed. As this
document is intended to be a living document, it will be revised and updated as information
becomes available.
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3.0 HANFORD SITE TANK FARM VENTILATION SYSTEMS BACKGROUND

An overview of Hanford Site tank farm ventilation systems to include active and passive
ventilation, is described in Appendix A.

Details on the HEPA filtration portion of the Hanford Site tank farm ventilation systems are
given in Appendix B. References to a “Breather Filter” in this document refer to a specialized
passive ventilation HEPA filter system with an integral liquid seal loop designed for pressure
relief of the ventilated space.

3.1 STANDARDS, GUIDANCE, REGULATORY, AND TECHNICAL BASIS
DOCUMENT SUMMARY

The Hanford Site tank farm ventilation systems are governed by a number of standards,
regulations, controls, bases, and guidance documents in three key areas — Safety, Environmental,
and Engineering. This technical basis document focuses primarily on the Engineering portion of
the tank farm ventilation systems but references the Safety and Environmental areas where
applicable. Safety and Environmental regulations are dynamic in natare. The reader is advised
to review regulatory documents for the latest changes.

For the Hanford Site tank farm ventilation operations, a summary of the governing standards,
regulations, controls, bases, and guidance documents are listed in Appendix C. These governing
documents sometimes have conflicting or incomplete information, primarily because many of
these documents have not been recently updated. Some of these documents are over 25 years
old. For HEPA filtration, the DNFSB has noted some conformance deficiencies by

U.S. Department of Energy (DOE) related to some of these governing documents; however, the
DOE is in the process of corrective action as described in Appendix C.

The basic design, function, and testing of the ventilation systems and related HEPA filtration
systems have not changed significantly over the years. These documents can still be used;
however, some additional explanation may be required to resolve conflicting or incomplete
information. This technical basis intends to address the conflicting or incomplete information as
applicable to define the specification requirements for OSDs.

Some of the recent documents related to the HEPA filtration technical bases in this document are
as follows:

e 7G000-01-019, Engineering Standard For Design, Procurement, Construction, and
Acceptance Of Tank Farm Radioactive Air Emission Units (Gustavson 2001);

o DOE/ORP-2000-20, Assessment of Potential Vulnerability Due To Degraded
High-Efficiency Particulate Air (HEPA) Filters in Nuclear Facilities,

e RPP-12401, Technical Justification For Operating Tank 241-C-103 Breather Filter in
Excess of Rated Flow (Gustavson 2002);
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e RPP-6804, Setpoint Calculations For Delta P-Interlocks (Nickolaus 2000);
e RPP-6331, HEPA Filter Vulnerability Assessment (Gustavson 2000a); and

e RPP-5594, Evaluation of Alternative Control for Prevention and/or Mitigation of HEPA
Filter Failure Accidents at Tank Farm Facilities (Gustavson 2000b).
e TFC-ENG-STD-C-07, Management Of HEPA Filter Systems (TFC-ENG-STD-C-07)

4.0 TECHNICAL BASIS

4.1 APPLICABILITY

The specification limits defined by this technical basis are applicable for all Tank Farm
ventilation systems discussed in the scope of this document or as referenced by other documents
and is intended to:

Protect equipment from damage

Ensure product/service quality

Increase efficiency

Prevent mission interruption.

For a given process/operation parameter, a specification limit generally includes one or two of
the following:

e Design limit to maintain the process/operation within its domain defined by documents
such as structural analyses, manufacturer or design specification,
e Normal operating limit to maintain the process/operation:
o within its design limit with adequate margin of safety or
o inside a range known to provide the best conditions of operation, based on
experience, test, calculations

A particular system or component may have more restrictive limitations than the specification
limits stated in this document. These other limitations may include physical operating
limitations of a particular system or system component, regulatory and environmental limits,
limits based on operational experience and maintenance requirements, and other requirements
from sources outside of the scope of this document. These more restrictive limitations may be
covered by a variety of sources that could include individual system OSDs and associated
technical basis, operating procedures, operating round sheets, etc. These specification limits are
intended to be set within the boundaries of associated safety and environmental limits; however,
with continuously changing requirements, these other limits should always be checked for more
restrictive requirements.

More restrictive limits than defined in this document may come from a variety of sources that
could include:



RPP-11413 Rev. 1

e overall ventilation system (for example, a ventilation system may not be capable of
generating a differential pressure as high or higher than the specification limit),

e ventilation system components (for example a HEGA, HEME, condenser may have a
more restrictive limit than the HEPA),

e structural (maintaining the structural integrity of a tank)
e cmission confinement control (maintaining a vacuum on the tank)

e environmental / regulatory (for example, overall system flow rate may be dictated by
stack emission that may sequentially limit other parameters such as differential
pressures),

e maintenance limits, most likely based on operational experience, for HEPA filter change
out.

In all cases, the actual system or component is restricted by the most limiting value.
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4.2 HEPA FILTER - DIFFERENTIAL PRESSURE LIMITS

4.2.1

Summary

Table 4-1 summarizes the differential pressure limit requirements for the tank farm ventilation
gystems.

ential Pressure Drop

Maximum) Across HEPA Filters

e L s o
5.91in. w.g. NA See note(s): 1, 2
4.01in, w.g. NA See note(s): 1, 2
5.9 in. w.g. NA See note(s): 3
59in. wg 0.1in. w.g. See note(s): 1,2, 4
430-i.n. W.g. 0.1in. w.g. See note(s): 1,2, 4
5.9in. w.g. 0.1in. w.g. See E.l'ofe('S)! 3,4

(at fai:d‘gfw) NA See note(s): 1,5

Definitions:

» Differential pressure - The drop in pressure across a filter (or series of filters); inlet to exhaust on
active ventilation systers.

o HEPA filter (defined for test insttument setup below) - Along the air strearm path, a single HEPA
filter (o1 bank-of filters) at one location. For testing purposes, system configuration / test
instrument setup may incliude secondary filter (i.e., pre filters, ete).

s NA =notapplicable _

(1) Limiit applies to each HEPA filter. _

(2) Limit applies to each HEPA filter if instiiument setup allows, otherwise, limit for multiple HEPA filters
in'series’ applies.

(3) Required if multiple HEPA filters carinot be measured individually’, otherwise, optional.

(4) Minimum value only applies to active ventilation systems (forced ait).. This does niot apply to HEPA
filters with very low flow rates where the differential pressure of a new / ¢lean filter at ventilation
system operational flow rate. may be close to the minimum value.

(5) Differential pressure is checked during In-place Leak testing. The differential pressure value of 1.6 in;
w.g. is based on-maximum filter flow rating of 160 cfm. Differential pressure limit (Dy) value shall be
adjusted to the In-place Leak test flow rate by the following formmla:

‘ Dy (in. w.g.) = {Test flow rate in cfm / 100)
For example, if the test flow rate is 100 cfin, then the maximuim allowable measured filter
differential pressure is 1.0.in. w.g.

Table 4-2. Frequency of Differential Pressure Measurement For HEPA Filters
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Differential pressure limits summarized in this document are based on information from the
following documents:

e RPP-5594, Evaluation of Alternative Control For Prevention and/or Mitigation of HEPA
Filter Failure Accidents At Tarik Farm Facilities (Gustavson 2000b);.

o RPP-6804, Setpovint Calculations For Delta-P Interlocks (Nickolaus 2000);

¢ Rockwell Hanford Operations internal letter 65260-80-0905 (Ehli 1980) (see
Appendix M); and

o Discussions with Hanford Site Tank Farm Engineering staff. (See supporting notes in
Appendix F, Appendix K, and Appendix L.)

4.2.2 Background

Excessive differential pressure across a filter will cause the filter to rupture. This is a filter
failure. The differential pressure across 4 filter incteases as it traps particles. Some of these
particles may be contaminated. This particle trapping is also referred to as filter loading: On
active ventilation systems, the fan speed may be increased to overcome the increase in
differential pressure (resistance) of a filter while maintaining the same air flow rate.

Specification limits were chosen to mairitain a safety margin against HEPA filter failure based on
continuous operation. . For short pertods of time, many of these operational limits may be
exceeded without damage to the filter but need to be evaluated on an individual basis. The
HEPA filter differential pressure specification limits in this se¢tion are to protect the HEPA filter
from pressure failure. Some of the operating parameters used in the determination of these limits
(such as flow rate) at a minimum will meet, but most likely exceed, the specific individual
system operating limits (see previous discussion in Section 4.1, Applicability).

4,2.2.1 Differential Pressure Relationships

The hierarchy of differential pressure relationships (American Society of Mechanical Engineers
[ASME] N509 [ASME 1989a], Section 4.6 and Definitions) rélated to filters is defined as
follows (lowest to highest).

«  Operating differential pressure (clean filter) — Minimum: approximately 0.5 to 0.8 in.
w.g. depending on filter model (at manufacturer’s rated flow);

e Operating differential pressure (clean filter) — Maximumi: 1.0 or 1.3 in. w.g., depending
on filter model (at manufacturer’s rated flow);.
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e Operating differential pressure — Normal: Between minimum and maximum operating
limits;

e Operating differential pressure — Maximum: 5.9 in. w.g.;

e Maximum design differential pressure (Test Pressure*): 10 in. w.g.; and

e Structural design differential pressure: exceeds 10 in. w.g.; suggested ranges include 11
to 28 in. w.g.

* HEPA Test Pressure, AG-1 (ASME 1997) Table FC-5140-3, also referred to as maximum
rated pressure or pressure rating.

The bases for these differential pressure relationships that support these differential pressure
limits are discussed in Appendix D.

The basis for the maximum operating differential pressure values basis are also influenced by the
following:

e Vacuum limits on most of the large Hanford tanks under specific tank level conditions
are currently 6 in. w.g.

e HEPA filter limit of 8.0 in. w.g. suggested by the ERDA 76-21 (ERDA 1976,
Section 3.2.4) for used filters to allow for decreased filter strength due to aging and
deteriorations.

4.2.3 Basis - Maximum Differential Pressure (All HEPA Filters Except Breather HEPA
Filter)

These maximum differential pressure specification limits are not absolute as the actual limit
values are arbitrary selected within a range of operational values. However the limit values were
selected based on a combination of acceptable ranges within standards and guidance documents,
good engineering judgment, and historical operating experience at Hanford. An acceptable range
for the maximum HEPA filter differential pressure spans from within the acceptable range for a
new clean filter to less than or equal to the maximum design pressure (10.0 in. w.g at rated
flow). The current specification limits in this section have been arbitrarily chosen within the
acceptable range to conform with current Hanford values, to minimize system changes, and to
provide a consistent value for use by operations. Further refinement (e.g., specific to various
ventilation systems) of these limits within the acceptable range may occur upon more review of
Tank Farm operational requirements.

It has been observed that HEPA filter systems operating in Hanford Site tank farm applications
tend to “load up” relatively slow until a pressure drop of 2 to 3 in. w.g. is reached; further
pressure drop increases take place much faster. HEPA filter change out is normally initiated
when the pressure drop approaches 3.0 in. w.g. However, HEPA filter change out and initiation
levels may vary for specific filters base on filter loading rate, operational requirements, system
configuration, and maintenance scheduling. Filter differential pressure surveillance data is
verified to be within limits by Operations, and it is tracked and trended by Engineering.
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The specification limits for differential pressure defined in this document are to protect the
HEPA filter from failure by providing adequate margin of safety from the HEPA maximum
design limit differential pressure of 10 in. w.g. The highest maximum limit (5.9 in. w.g.) on the
first filter of the inlet or exhaust train has been historically proven at Hanford to provide
adequate time for filter change out before the HEPA maximum design limit is reached. For
multiple HEPA filters in a train, the downstream filter(s) load up slowly because the majority of
the filtration is provided by the first filter in the filter train. A lower maximum limit (4.0 in.
w.g.) is set for the downstream filter(s) in the ventilation exhaust filter train, because if the first
exhaust filter fails, the downstream exhaust filter(s) are the only remaining barrier to the
atmosphere (Ehli 1980, Appendix M).

The two maximum specification limits are within or near the suggested operating pressure limit
range of 4.0 to 5.0 in. w.g. for filter change out suggested in the following sources:

e “HEPA filters shall be replaced when the pressure drop across the filter exceeds 5 inches
water gage. Remotely installed HEPA filters shall be replaced when the pressure drop
across the filter exeeeds 5 inches water gage.” (HNF-RD-8703, p 21, item 10, Section
4.6, “Abatement Technology — Emissions Filtration and Treatment.”)

e “At many ERDA facilities, HEPA filters are operated routinely to pressure drops as high
as 4 to 5 in. w.g. Figure 2.5 shows the effect of such operation on filter life and
maintenance costs.” “Although investment and power costs will be lower for the system
operated to 2 in. w.g. pressure drop, the total annual cost of owning the system, including
materials and labor costs for filter replacement, may be less for the system in which
HEPA filters are replaced at pressure drops on the order of 4 to 5 in. w.g. Total savings
for the facility as a whole may be even greater when the reduced interruption of building
operations due to the reduced frequency of filter change is taken into consideration.”
(ERDA 1976, Section 2.3.5)

In summary, these maximum specification limits incorporates the following features:
e Maintains an adequate margin of safety with the maximum design limit (10 in. w.g.),

e Provides adequate time for filter change out (typically change out on Hanford Site tank
farms is initiated in the range of 2 to 5 in. w.g.}), and

e Provides a consistent limit for these type of filters that has been successfully proven in
Hanford Site use by more than 20 years of experience.

4.2.3.1 Maximum Operating Limit — 5.9 inches water gage

This Maximum Operating Limit, 5.9 inches water gage, applies to all HEPA filter(s) with high
loading potential. For Hanford Site tank farm operations, the HEPA filters with highest loading
potential are the first stage of HEPA filtration on the exhaust train of an active ventilation system
because it is the first line of defense for contaminates from the tanks. The first stage of HEPA
filtration on an inlet filter train of an active ventilation system also has high loading potential due
to its exposure to outside environment that may include dust, smoke, cold weather, high
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humidity, and possible frosting on the filter. This limit is set 40 percent below the “maximum
design pressure” limit of 10 in. w.g. for added safety margin on filter failure and 20 percent less
than the HEPA filter limit of 8.0 in. w.g. suggested by the ERDA 76-21 (ERDA 1976,

Section 3.2.4) for used filters to allow for decreased filter strength due to aging and
deteriorations.

This differential pressure limit applies to the first stage of HEPA filtration on both the inlet and
exhaust filter trains of an active ventilation system because these filters, being the first in line,
will trap most of the material in the air stream, therefore, loading up significantly faster than the
“downstream” filters. Likewise, for a series of HEPA filters in a train where the differential
pressure is measured across all the HEPA filters in the series, the same limit applies. For
multiple filters in a series, the same maximum limit (e.g., 5.9 in. w.g) as the first HEPA filter
applies because 1) the first HEPA filter typically dominates the pressure drop as it loads up first
(nominally passing 0.05 percent of the particles in the range of the test acrosol through to the
next filter in series or 2) it is assumed that only one filter is expeniencing all the pressure drop, a
conservative approach, since the pressure drop of each HEPA filter may not be able to be
individually measured.

Historically, at the Hanford Site, the 5.9 in. w.g. limit appears to be partially based on the

AW Tank Farm ventilation system (Ehli 1980, Appendix M) operating conditions to maintain a
negative pressure on the AW tanks. As stated in the reference, “The total pressure drop across
the filters in a series is limited to 5.9 in. w.g. to ensure that a vacuum is maintained on the tank.
The primary tank exhaust fan” ... “is incapable of pulling a vacuum greater than 5.9 in. w.g.”” ...
“Therefore, a total pressure drop greater than 5.9 in. w.g. will mean the tank is not under
vacuum.” It then appears that the 5.9 in. w.g. was used on other tank farm ventilation system,
based on AW Tank Farm. One speculated reason this basis was used on other tanks is that AW
Tank Farm was deemed to be a “worst case” condition (e.g., lowest fan static pressure) for all
tank farm exhausters and therefore this limit could be used all tanks as it would be conservative.

Another speculated basis for the Hanford 5.9 in. w.g. limit may be related to the structural design
of the Hanford’s double shell tanks (DSTs). On these tanks, a 6.0 in. w.g. maximum tank
vacuum differential pressure operating limit is maintained by either ventilation limits or liquid
level in the tanks to prevent the tank bottom from uplifting. Originally, limiting the combined
HEPA filters to a maximum differential pressure of 5.9 in. w.g. may have assured the DSTs
vapor space would never reach the 6.0 in. w.g. vacuum tank limit. Other exhaust system
pressure losses, combined with the HEPA filter differential pressure, provide additional factor of
safety against reaching the tank vacuum limit.

The newest upgraded active ventilation system in the Hanford Site tank farms, AZ-702, uses a
HEPA filter maximum operational differential pressure value of 6.0 in. w.g. As stated in HNF-
SD-RE-TI-223, Revision 1 (p. 6, Section 2.5, “High Efficiency Particulate Air [HEPA] Filters
[AZ-K1-4-177):

“Differential Pressure Across Any Filter - Specification Limit <= 6.0 inches water gage
{(w.g.) (OSD-T-151-00019)....If the differential pressure across a HEPA filter becomes
excessive, the filter will rupture and release radionuclides to the atmosphere. An OSD

10
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limit of 6.0 in. w.g. was set below the manufacturer’s design limit of 10 in. w.g. for the
protection of the filter media (see Attachment 4, Flanders/CSC Facsimile
Message/Transmittal).”

To be consistent with other tank farm ventilation systems, the specification limit for the AZ-702
system will be changed to 5.9 in. w.g in the next revision (OSD-T-151-00019).

4.2.3.2 Maximum Operating Limit: 4.0 inches water gage

The Maximum Operating Limit, 4.0 in. w.g., applies to any HEPA filtration stage in the
ventilation system inlet or exhaust train, after the first HEPA filtration stage (i.e., secondary
filters). This limit is set 33 percent below the first HEPA filter in a series (i.e., primary filter)
because secondary filters do not load up as fast because the primary HEPA filters are stopping
nominally 99.95 percent of the particles (or inversely only passing 0.05 percent of the particles)
of the size in the range of the In-Place Leak Test challenge aerosol. In a filter train, all HEPA
filters (i.e., secondary filters) after the first HEPA filter stage (i.e., primary filter), under normal
operating conditions, it will load up much slower than the first stage HEPA filter. A fast or high
loading of secondary HEPA filter stages indicates failure in the first HEPA filter stage or unusual
particle loading in which case earlier warning than the first HEPA filter stage is warranted.
Since any secondary HEPA filter(s) on the exhaust train are typically the last barrier to
confinement before the exhaust stack and atmosphere, this limit has been set below that of the
first / primary HEPA filter in the exhaust train and at the conservative end of the HEPA filter
change out range (based on differential pressures) of 4 to 5 in. w.g. suggested in EDRA 76-21
(EDRA 1976), Section 2.3.5.

4.2.4 Basis - Maximum Differential Pressure (Breather HEPA Filter Only)

The maximum pressure specification limit for the HEPA breather filter application for Hanford
tank farms has a minimal technical basis but is supported by a combination of good engineering
judgment and historical operating experience at Hanford. An “industry standard” related to
differential pressure for HEPA filter change out has a minor applicability in this application and
therefore has been used as a good starting point until more technical review of this limit can be
done. This specification limit conforms with the current Hanford value, minimizes system
changes, and provides a consistent value for use by operations. Further refinement of this limit
may occur in the future.

The HEPA breather filter as defined for Hanford tank farm applications is a unique, specific
assembly consisting of a tank ventilation air pipe, HEPA filter with filter housing, tank pressure
relief seal loop, differential pressure gauge, and isolation valve. The seal loop pressure relief, set
at approximately 4.0 in. w.g., works passively and limits the maximum pressure or vacuum
applied to the tank and subsequently the tank’s associated HEPA breather filter(s).

HEPA breather filters used in the Hanford tank farm application are a passive ventilation system

used to equalize pressure variations between a waste tank’s interior pressure and the environment
(atmospheric pressure). These filters typically do not have a constant set flow rate and, in fact,

11
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allow flow through the filter in both directions depending on outside ambient atmospheric
conditions relative to in-tank conditions. HEPA breather filters have historically been nominally
rated at 160 cfm by the manufacturer, however, these same filters have been recently upgraded to
200 cfim with a corresponding linear increase in differential pressure (see Appendix G, 117
Pureform filter Element, CC-F, page G-12).

Used in a Hanford tank farm passive ventilation system application, these filters typically operate
at very low flow rates resulting in very slow loading. As the filter loads up, the differential
pressure increases. Because most Hanford tanks have ventilation leakages through other minor
unfiltered pathways, it is desirable to maintain a low filter flow resistance (i.c. low differential
pressure) to preferentially channel flow through the HEPA breather filter instead of through the
other unfiltered leakage paths.

4.2.4.1 Maximum Operating Limit: 1.6 inches water gage (Breather Filters)

The Maximum Operating Limit for Hanford Site tanks using breather filters (HEPA filters with
seal loops) for tank venting as a passive ventilation system is 1.6 in. w.g. This specification limit
has been set at 100 percent over manufacturer’s typical minimum limit for a new “clean” filter of
0.8 in. w.g. at rated flow of 160 cfm. This allows some operating margin from a new, clean
HEPA while at the same time is not overly constrictive to allow it to function as pressure
equalization between the tank and outside air environment (see Appendix N).

Per discussions with Flanders Filters Inc. (see Appendix E), “The industry rule of thumb is to
replace the filter when the pressure drop doubles from that of the “clean” filters (i.e., new
installed). However, it should be recognized that 80 percent of the industry applies to “clean
rooms” that operate in a very clean environment and, therefore, do not “load up” quickly .”
Discussions with Hanford Site engineering staff (see Appendix F) indicate that Hanford Site tank
farm operating experience with HEPA breather filters under current operation condition are:

o Filters are not loading up significantly,
e Filters are operating at a very low flow rate,

e In-place leak testing is done annually on most breather filters based on historical review
of Hanford Site breather filter testing and associated consequences of breather filter
failures {see WHC-SD-WM-ES-270), and

e The seal loop pressure relief set in the range of 4 to 6 in. w.g. limits the maximum
differential pressure the tank and associated breather HEPA filter can experience.

The differential pressure of these breather filters is only measured during the periodic In-place
Leak testing. During In-place Leak testing, a portable fan generates the air flow to perform the
aerosol testing with a nominal flow rate of 40 - 50 cfim. It is not possible to suspend test
acrosols sufficiently at the low passive breathing operating flows. The full air flow ranges
allowed during In-place Leak testing starts extends from 20 or 35 cfm, depending on the system,
to a high flow value of 100 cfm. The differential pressure specification limit is based on
maximum rated flow instead of rated flow because these passive systems do not have a

12
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“constant” design pressure. To compensate for the variable In-place Leak test flow rates, the
specification limit is based on the breather filter’s maximum rated flow (160 cfm) and adjusted
relative to the In-place Leak test flow rate.

In the laminar flow rate ranges of the In-place Leak testing, the relationship between flow rate
and differential pressure is linear. Adjusting the differential pressure value based on In-place
Leak test flow rate creates a consistent “level of loading” for all filters and test conditions The
general formula for adjusting the breather filter differential pressure specification limit is as
follows:

Differential Pressure Limit (in. w.g.) = ((Test flow rate in cfm)*(1.6 in. w.g./160 cfm)

= (Test flow rate in cfm / 100)

For example, at a nominal In-place Leak test flow rate of 50 cfin, the corresponding differential
pressure limit would be 0.5 in. w.g.

The recent change in maximum flow rating of the breather filter is not due to a change in design
of the filter, but allowing a 25 percent increase in differential pressure (0.8 to 1.0 in. w.g.) fora
corresponding 25 percent increase in flow rate (160 to 200 cfim). Because the linear relationship
is maintained between flow rate and differential pressure, the above formula is applicable to both
ratings. The lower breather filter rating of 160 cfim has been used as it is the most conservative
value and many of these filters are still operating in Hanford tank farms.

In summary, this specification maximum differential pressure limit for breather filters provides
the following features to make it acceptable for use on Hanford tanks:

e Low resistance path (i.e. low differential pressure) preferentially channels Hanford tank
breathing air to and from the atmosphere through the breather filters instead of other
more torturous tank leakage paths that are generally unfiltered,

e Limit is applied consistently over the wide range of In-place Leak test flow rates because
it is adjusted to the tested flow rate to determine relative loading on the filter.

e Works in conjunction with the seal loop, the Hanford tank safety pressure relief device
for passive ventilation, by operating below the seal loop’s minimum pressure limit of 4.0
in. w.g.

Based on this information, it appears that even though the 1.6 in. w.g. may be conservative
compared to the limit set in the active ventilation system HEPA filters basis, it is acceptable for
use in this application since it is checked less frequently than active ventilation systems (once a
year compared to daily) and has had little consequence in many years of operation at the Hanford
Site.

The breather filter is the primary pressure relief while the associated seal loop is the secondary
pressure relief. Setting the breather filter differential pressure significantly below that of the seal
loop’s lower relief pressure limit of 4.0 in. w.g. allows the seal loop to perform its intended
function as secondary tank pressure relief. If a seal loop associated with a breather filter is found
to be activated (liquid blown out), the effects to the breather filter should be assessed; this
assessment may require in-place testing to check the integrity of the breather filter.
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4.2.5 Basis - Minimum Differential Pressure (All Exhaust HEPA Filters on Active
Ventilation Systems)
The minimum pressure specification limit has a mimimal technical bases supported by a
combination of good engineering judgment and historical operating experience at Hanford. This
specification limit is not based on any “industry standard™ or calculation but has been arbitrarily
chosen to conform with current Hanford values, to minimize system changes, and to provide a
consistent value for use by operations. Further refinement of this limit may occur upon more
review of Tank Farm operational requirements and it is possible that this measurement for
detecting HEPA filter failures is not useful.

4.2.5.1 Minimum Operating Limit; 0.1 inches water gage

The Minimum Operating Limit, 0.1 in. w.g., applies only to exhaust HEPA filters on active
ventilation system. This limit is not applicable to active inlet or passive ventilation systems
configuration, primarily because these systems have one or more of the following conditions:

e Low flow rates and corresponding low pressure differential - This is especially true of
passive ventilation systems and associated breather filter ventilation systems that could
frequently have differential pressure limit less that 0.1 in. w.g. Some active ventilation
system inlet flow rates through the HEPA filters are very low because the active
ventilation system may be drawing air from multiple inlet sources and may have
significant in-leakage from other sources than the inlet HEPA filter(s).

e Minimal ALARA concerns - On active ventilation systems, the inlet HEPA filtration is
not as critical as the exhaust HEPA filtration because its function is to draw air into the
tanks and away from personnel. A failure of an inlet filter on an operational active
ventilation system has essentially minimal impact on maintaining ALLARA, whereas, an
exhaust filter generally may have a major impact on maintaining ALARA.

This specification limit is an engineering control set to detect when a HEPA filter may no longer
be functioning properly or a HEPA filter has failed. This specification limit is set lower than the
normal operating range of the HEPA filter (typically in the range of 0.2 to 5 in. w.g.) and higher
than the minimum resolution level that is detectable by the differential pressure system (less than
0.1 in. w.g.) to reduce false alarms while still performing the intended function of detecting a
leaking or failed HEPA filter. A minimum resistance of a new / clean HEPA filter is not given in
any of the standards or guidance documents. For new / clean HEPA filters at rated flow
(manufacturer’s maximum rated flow) the maximum resistance ranges from 1.0 to 1.3 in. w.g.
{ASME 1997, Article FC-4110 HEPA Filters and associated Table FC-4000-1 Nominal Sizes
and Ratings) and the minimum resistance ranges from 0.5 to 0.8 in. w.g. (Flanders Corporation,
see Appendix E). The differential pressure decreases linearly with flow rate within the rated
range of the HEPA filter. For an active ventilation system, the lower flow rate can be nominally
set at 20 percent of rated flow to match the lower range of manufacturer’s efficiency testing.
Using the extreme limits of operations (0.5 in. w.g. and 20 percent flow), the lowest differential
pressure a HEPA filter may see in actual operation is 0.1 in. w.g.
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For system operating close to this specification limit, calculations may be required to ensure that
the 0.1 in. w.g. limit is adequate for each system. A small leak in a HEPA filter may not develop
enough differential pressure to trigger this specification limit. Note that the overall system may
still be monitored by other means including continuous air moenitoring (CAM) systems, record
samplers, and efficiency testing that may negate the need for calculations since redundant
monitoring systems are in place. This specification limit could also be used to detect installation
problems with the HEPA filter system that may include a missing filter, a filter not properly
seating in housing, a damaged filter, etc.

4.2.6 Basis - Differential Pressure Frequency

For active ventilation systems, the HEPA filter differential pressure is monitored at least once
daily when the active ventilation system is operating. Daily monitoring of active ventilation
system is adequate for the Hanford Site use for the following reasons:

e Operationally monitoring is achievable for systems where differential pressure readings
are not automated on the manually recorded tank farm daily round sheets,

e Backs up other ventilation monitoring systems like continuous air monitors (CAMs), and

e Many years of successful operation at the Hanford Site monitoring at this frequency.

For passive ventilation systems, less frequent monitoring of filters than for active ventilation
systems is adequate because typically these systems have low flow rates, low pressure
differential, low flow and, therefore, load up slowly. For these passive systems, the HEPA filter
differential pressure is to be tested at minimum whenever an In-place Leak Test is performed
(see section on In-Place Leak Test). This would be at least once every 365 days based on the
maximum In-place Leak Test frequency. Although the In-Place Leak Test should detect a HEPA
filter failure, a differential pressure is a secondary check for the leakage test and may also ensure
that In-Place Leak Test setup is properly configured.

4.2.7 Related Information
¢ Any Limiting Condition for Operation (I.CO) in Sections 3.1 and 3.2
(HNF-SD-WM-SAR-067 and HNF-SD-WM-TSR-006);

o HNF-IP-1266, Tank Farm Operations Administrative Controls, 3.C.1.c and 3.C.1.h,
Section 5.18 HEPA Filter Controls, 3.C. Program;

o RPP-5594, Evaluation of Alternative Control For Prevention and/or Mitigation of HEPA
Filter Failure Accidents at Tank Farm Facilities, Section 4.2 (Gustavson 2000b);

e RPP-6804, Setpoint Calculations For Delta-P Interlocks (Nickolaus 2000); and

¢ Rockwell Hanford Operations internal letter 65260-80-0905 (Ehli 1980) (see
Appendix M).
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4.3 HEPA FILTER - TEMPERATURE LIMITS

4.3.1 Summary

Table 4-3 summarizes the temperature limits for HEPA filter operation.
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Maximum 230 °F

At least once daﬂy

Minimum once per shift

Notes:

{2y Hanford Site tanks with stable waste conditions and / or ventilation systems with
wood cases™.

{(b) A normal continucus operating range not exceeding 200 °F is recommended.

(c¢y Hanford Site tanks with varying waste conditions and/or ventilation systems with.
steel cases™ and/or air heaters that could cause the ventilation air to exceed 200 °F
for short periods of tine. For these systems, the higher specification limit is
warranted. _

{d) The latest designation for HEPA filter mounting component is “case”™ (see
ASME 1997, FC-3100 p. 393). An older designation for HEPA filter “case” was
“frame”™ and is used in-some of the older documentation, referesices, and may be
quoted in this section if out of one of those documents.

4.3.2 Background

The HEPA filters used in the Hanford Site tank farm opetations have two primary sources of
added-heat'abeve-a_mbient conditions as follows:

+ Al tanks, heating of the air stream 4s it passes through the tank head space, and

+ Ventilation systems with air stream heaters, heating of the dir stream as it passes through
the heater.

During normal tank farm operations, the air temperature to the HEPA filters is below 200 °F (see
maximum tank waste temperature profile in Appendix I). Also, for Hanford tank farms, the tank
temperatures are limited to 195 °F by HNF-SD-WM-TSR-006. In the abnormal event where the.
ternperature is elevated above 200 °F for a short period of time, such as a heater failing in the on
position, this specification limit protécts the HEPA filters from the periodic maximum service
temperature limit of 250 °F (see Appendix G, Section Environmental Conditions, Heat
Resistance) with a 20 °F safety margin. A maximum temperature limit of 225:°F for air stream

heaters (see ASME N509, 5.5.1 Heater Stage (ASME 19893)) is related to the HEPA filters since-

they are always installed downstréam of the heating unit.
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HEPA filters used in the Hanford Site tank farm operations are constructed of various materials
(see listing in Table 4-4) that have various temperature limits. In general, the case material for
HEPA filters used in the Hanford Site tank farm operations is steel. Some wood case HEPA
filters still exist in very few Hanford tank farm ventilation systems but there is an ongoing effort
to eliminate all wood case filters from Hanford tank farms and replace them with steel cased
filters.. There are two HEPA filter case materials, wood and steel. Wood cased filters are
limtited to 200 °F. For steel cased HEPA filters, operation at high temperature is limited
primarily by the sealant (see ERDA 1976, Section 3.2.6 Environmental Properties, Hot Air
Resistance and Appendix E) and gasket (see Appendix E) used to seal the HEPA filter media
against the inside perimeter of the HEPA filter case.

Many of the temperature bases summarized in this document are based on discussion with
Hanford Site tank farm Engineering staff; see supporting notes in Appendix L.

4.3.3 Basis

These maximum temperature specification limits have a strong technical bases supported by a
combination of manufacturer’s data, Hanford procurement documents, standards and guidance
documents, good engineering judgment and historical operating experience at Hanford. It is
strongly suggested that the maximum continuous temperature limit be used whenever possible as
a time limit for the “periodic™ has not been defined. Discussions with Flanders have indicated
the next planned revision of the ASME AG-1 standard (ASME, 1997) is rumored to include
definition of “periodic” as a maximum time period of two hours.

Excessive temperatures at the HEPA filter will cause weakening of the filter case, gaskets, and
sealants that could ultimately lead to filter failure. Sources of HEPA filter heating include the
inlet air stream from the outside environment (seasonal), outlet air stream from the waste tank
heated by the tank waste, and a major source of air stream heating is from air stream heaters,
where installed, used to decrease the humidity of the air stream. Other minor sources of HEPA
filter heating may come from auxiliary sources, such as solar heating for HEPA filter housing
exposed to outside environmental conditions.

The most conservative high temperature limit for HEPA filters used in Hanford Site tank farm
operations is 200 °F for continuous operation; summarized in Table 4-3 and based on data from
Table 4-4. For short periods of time, a higher temperature limits of up to 250 °F is acceptable,
with the exception of wood cased filters, as summarized in Table 4-3 and based on data from
Table 4-4. For the gasket and sealant materials, higher temperatures will not cause an immediate
failure but will shorten the service life of those materials. As part of the manufacturer’s HEPA
filter qualification testing, the filters must withstand a heated air test of 700 °F at rated flow for
not less than 5 minutes and pass a 3 percent penetration test (97 percent efficiency) at rated flow
as defined in AG-1 (ASME 1997, Article FC-5150 Resistance To Heated Air).

Maximum temperatures suggested in various standards and guide documents include 250 °F (sece
ASME 1997, Section FC-1221), 230 °F (see ERDA 1976, Section 3.2.6 Environmental
Properties and associated Table 3.4 and Table 3.5), and 200 °F (see ASME 1989b,

Section 5.1.1). Other references to maximum temperature limits ranging from 230 to 300 °F (see
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Appendix M) are based on older information. However, older Hanford Site HEPA filters, some
up to 30 years old, were manufactured before these standard and guide documents were in place.
Therefore, to limit any confusion related to which documentation applies to any specific filter,
the technical basis is not dependent on the standard, guide document, or specification in effect at
the time of manufacturer, but is solely based on the matenals of construction that can be readily
identified by serial number and physical inspection if necessary.
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Table 4-4. Temperature Limits of Various HEPA Filter Materials — Continuous Operation

At least 1000 °F **
._Maxxmum 200 "F_ @

No specific data
No specific data

Maximum 250.°F

No specific data

Maximum 250 °F ©
‘Maximum 450 °F ® | No specific data
Maximum 1000 °F ¥ | No specific data
Maximum 392 °F ® | No specific data

Notes:

RTV = Room Temperature Vulcanizing

® Flander’s Filters, Inc. Letter (see Appendix H).

® Duporit Dow Elastomers (see Appendix O).

© Flander’s Filters, Inc. Bulletin No. 936D, page 19, Heat Resistance (see Appendix G).
@ Flarider’s. Filters, Inc. Bulletin No. 936D, page 5, Sealants (see Appendix G).

4.3.3.1 Maximum Temperature Basis (Continucus Operation) —200 °F
The maximum temperature basis for continuous operation is 200 °F based on the following:

s Gasket material: Neoprene (the main gasket material used with Hanford Site tank farm
HEPA filtets}.

o Sealant material: Fire-rétardant solid urethane (the primary sealant used with Hanford
Site tank farm HEPA filters).

o (Case material: Wood (generally excluded for Hanford Site tank farm use but still reside
on a few older systems).

The 200 °F maximum temperature, being the lowest limit of all material for continuous
operation, will conservatively cover all Hanford Site tank farm HEPA filter operations. The
maximum continuous limit of 200 °F for urethane sealant and neoprene gasket, are the most
commoin material used in Hanford Site tank farm filters. The bases for all sealant and gasket
material values are from Flanders Filters (Appendix H) with supplemiental information provided
by Dupont/Dow for neoprene (see Appendxx 0). In addition, Hanford Site procurement
specifications for many years have a maximum temperature requirement of 200 °F (see
Appendix C for listing of the current Hanford Site procurement documents and older-

20




RPP-11413 Rev. 1

specifications described in Section 4.4.2) The current Hanford Site procurement documents
HNF-S-0552, Specification For Procurement of Nuclear Grade High Efficiency Particulate Air
(HEPA) Filters (HNF-8-0552) and HNF-S-0447, Specification For Procurement of Nuclear
Grade High Efficiency Particulate Air (HEPA) Filter Sizes and Shapes NOT Covered by ASME
AG-1 (HNF-S-0447) both state in the Section 3.0 Applicability, “This specification applies to
extended-media dry type filters for use in air and gas streams with a 200 F maximum continuous
temperature.”

Maximum temperature limits for a HEPA filter with wood case is 200 °F based on the statement
in ASME N509 (ASME 1989a, Section 5.1.1, page 17) “Filters exposed to temperatures greater
than 200 °F shall have steel sides.” Temperatures in this range are also found in Table 3.5 of the
ERDA 76-21 Handbook (ERDA 1976) for wood-cased housing, using plywood, but a lower
limit is suggested for humidity conditions higher than 75 percent and indefinite operation. Per
discussions with Tank Farm personnel, degradation of wood-cased HEPA filters used in Hanford
Site tank farrn operation has not been observed and, therefore, a lower maximum temperature
limit related to humidity is not required.

A review of all the Hanford Site tanks that are monitored and archived by the Hanford Tank
Monitoring And Control System {TMACS) system found that no tank gaseous atmosphere in
recent times has exceeded 200 °F (see Appendix I). These TMACS values are based on the
gaseous atmospheric temperature in the tank vapor space, and in general, the exhaust ventilation
system being downstream of the tank, should sec lower temperatures than these values. All
Hanford tank farm active ventilation systems use air stream heaters to adjust the relative
humidity of the ventilation system at the entrance of the exhaust ventilation system, but the
current maximum limit (see OSD-151-T-00019, Electric Heaters section) is set so that the
exhaust ventilation air stream will not exceed 200 °F. For HEPA filters with a heater, past
experience with heaters failing to shut off can lead to an over-temperature condition on the
HEPA filter (WHC-SD-WM-CN-062). Generally, active tank ventilation system exhausters
have an air stream heater high temperature interlock that automatically shuts down the air stream
heater upon reaching a high temperature setpoint.

4.3.3.2 Maximum Temperature Basis (Periodic Operation) — 230 °F

The maximum temperature basis for periodic operation is 230 °F based on the following:

o Gasket material: Neoprene (the main gasket material used with Hanford Site tank farm
HEPA filters). This periodic temperature limit for neoprene is less than the continuous
operation limit for BLU-GEL © Seal (the second most common gasket material used
with Hanford Site tank farm HEPA filters).

e Sealant material: Fire-retardant solid urethane (the primary sealant used with Hanford
Site tank farm HEPA filters).

e Case material: Steel (Wood should not be used above 200 °F).

The 230 °F maximum temperature, being the lowest limit for periodic operation, will cover
Hanford Site tank farm HEPA filter operations that meet these conditions.
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The current HEPA filter standard (ASME AG-1, 1997, “Code On Nuclear Air And Gas
Treatment” — Section FC-1221) states “This section applies to extended-media, dry type filters
for use in air and gas streams with a 250 °F maximum continuous temperature.” Manufacturer
literature from Flanders Filters, Inc. indicates the same 250 °F limit but based on periodic
operation. Based on recent manufacturer data on materials of construction for various filter
media {(see Appendix H and Table 4-2), a normal continuous operating range not exceeding
200 °F is recommended.

Operation of HEPA filters at higher temperatures for short periods of time has been documented
in testing (see ERDA 1976, Tables 3.4 and 3.5). In the latest HEPA filter testing standard
(ASME 1997, FC-5150), the filter media is qualified to 700 °F for a minimum of 5 minutes. In
general for gasket and sealant materials, operation at slightly higher temperatures than the
continuous temperature will not affect the performance of these materials, but may slightly
shorten their service life.

This maximum specification limit for periodic operation of 230 °F protects the maximum
temperature limit of 250 °F. The two primary sources that heat the ventilation air stream to the
HEPA filter are the waste temperature in the tanks and systems with operating air heaters. Waste
in the tanks, currently below 200 °F, will not heat the air stream above 200 °F. Loss of
temperature regulation on air heaters can cause the air stream to exceed 200 °F, especially in a
failed condition where temperature regulation is lost, but this would only be a periodic condition
that is bounded by this specification limit. For ventilation systems that currently have or can
lower their maximum HEPA temperature limit to 200 °F, it is recommended that this lower limit
be used.

4.3.3.3 Temperature Monitoring - Location of Temperature Element

For Tank Farm systems, the specification temperature limit of the ventilation components (such
as HEPA filters, HEGAs, etc.) is monitored using a temperature element that measures the air
stream temperature. Ideally, the air stream temperature is monitored before the air stream enters
the first HEPA filter, typically on the exhaust stream, to ensure the specification limit is not
exceeded. However, some active ventilation systems with heaters may monitor the air stream
temperature at other locations including downstream of the first HEPA filter or possibly even
upstream of the heater. In these cases, the operating temperature range is adjusted to compensate
for the location of the temperature element relative to the HEPA filter. In these cases where
temperature adjustments are required, the temperature adjustment value shall be supported by
documentation showing how the specification temperature lrmit at the applicable ventilation
component (such as HEPA filters, HEGAs, etc.) is achieved.

4.3.4 Related Information

o ACS5.25.2,b., Tank Farms Technical Safety Requirements, Section 5.0 Administrative
Controls (ACs), 5.25 Ventilation Controls (HNF-SD-WM-TSR-006);
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HNFE-IP-0842, RPP Administration - 3.5, 3, Volume 6, Environmental, Section 1.7;
PER 2002-3571, Problem Evaluation Report (Erhart 2002)
RPP-6331, HEPA Filter Vulnerability Assessment, Section 5.5.3 (Gustavson 2000a); and

RPP-5594, Evaluation of Alternative Control For Prevention and/or Mitigation of HEPA
Filter Failure Accidents at Tank Farm Facilities, Section 5.2.2 (Gustavson 2000b).
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4.4 HEPA FILTER - IN-PLACE LEAK TEST CRITERIA
441 Summary

Table 4-5. HEPA Fllter In-Place Leak Test

Maximum 0.05% Leak/Penetration (equivalent to “Minimum 99.95%
Efficiency”) using DOE approved challenge aerosol @

Note: “Maximum 0.05% Leak/Penetration” is equivalent to older nomenclature
| which uses “efficiency” or “particle removal efficiency” value of “Minimum
99.95%". The two ferms are related by the equation % Efficiency = 100% - %

% Penetration. The leak test measures what passes through or around the HEPA
1 filter verses “efficiency” that measures what is trapped (i.e. not passed through)
by the HEPA filter media.

The following conditions shall require that the filter system be aerosol tested:
1. System is new (prior to system startup);
2. Following any repair, modification, or upgrade to the ventilation system
that could possibly affect the HEPA filter integrity;
3.. Filter(s) replaced;
4. Atleast annuaily; more frequently for special conditions @
5. System is moved (ptimary applies to portable exhausters).

ior

This testing applies to all HEPA filters with some exceptions for small,
niontestable units exempted by NOC ‘4_). Individual HEPA filters stages are to be
tested with the exception for some systems pre-dating August 1988 or alternate
| method approved by Washington State Department of Health (WDOH)®),

Netes: Deseriptions were changed to match names in the standards ASME AG-1 and ASME N510.
@ previously “HEPA Filter Testing and Efficiency™
®  previously “Filter Efficiency.”
) Thistest is to be performed on each individual filter or, if the configuration of the system does not allow
testing of individual filters, on a series of filters. The test should typically be performed at the system design
“flow rate (i.e. current system operation flow rate); not to be confused with the manufacturer’s design flow rate.
For HEPA filter systems with low flow rates, suchas passive ventilation system breather filters, testing ata
flow rate 20% of the design flow rate or greater is suggested..
@ Systems are to be in-place tested to ASME N310 Testing of Nuclear Air Treatment Systems, Section 10 HEPA
Filter Bank In-Place Testing. For systems that may not quite meet all the in-place testing requirements of
ASME N510 (i.2.,.older systems), the intent of these requiremnents shall be meét (ASME 1989b).

©) Must occur no later than within the same month of the following year as clarified in AIR 99718 (Conklin
1999). To cover the worst case scenatio of the ATR 99-718 clarification when the test date occuts on the last
day of the month, asiual may be defined ds a maxiruim of 365 days with 1o grace period. For HEPA filters
‘exposed to extreme hostile environments (such as high moisture loadings, chemical fumes, or high
temperatures, etc.) where the system would not routinely pass an annual test, testing more frequently
(semiannually, quarterly, or monthly) may be required.

' In.Place Leak Test is not required for those systéms installed as §mall, nontestable units as described i an
apptoved Notice of Construction (NOC) (HNFE-IP-0842, Volume 6, Section 1.7, Rev 0b, Section 3.5
Abatement Technology — Emissions Filtration and Treatmént — 4.). Chigck for changes or revisions to
documentation,

Each filter stage required by the emissiotis filtration and treatment criteria of this section shall be tested
individually, unless the system pre-dates August 1988 and was not built in conformance with ASME/ANSI
N509 (ASME 1989a), or unless an alternate method has been approved by WDOH. (HINF-1P-0842, Volume 6,
Section 1.7, Rev Ob, Section 3.5 Abatement Technology - Emissions Filtration and Treatment — 5)

&)
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4.4.2 Background -

Although HEPA filters are initially tested by the manufacturer, testing after installation is
essential because of damage and deterioration that can occur during handling, shipping, storage,
instatlation, and use. Additionally, in-place testing ensures proper installation and seal of the
filter and operation of the ventilation system.

Filter efficiency is a measure of a filter’s decontamination factor. Aerosol testing is the accepted
means of measuring how many particles pass through filters. Maintaining the specified
efficiency enables the ventilation system to meet Federal, State, and DOE regulatory
requirements for releases and ensures that the HEPA filter is performing its intended function.

ASME AG-1 (ASME 1997, Article FC-1130 Definitions and Terms) defines a HEPA filter to
have the efficiency characteristic as follows: “The filter shall exhibit a minimum efficiency of
99.97% when tested with an aerosol of essentially monodispersed 0.3-micrometer diameter test
aerosol particles.” Current tank farm HEPA filter manufacturers / suppliers meet these
efficiency requirements for filter delivery through compliance with ASME AG-1 (ASME 1997)
and related ASME/ANSI-N510 (ASME 1989b) and ASME N509 (ASME 1989a). As part of
these efficiency inspections / tests, very strict operating parameters are adhered to as defined in
ASME AG-1 (ASME 1997), Article FC-5000, Inspection, and specifically, Table FC-5140-3,
Test Conditions and Requirements.

In-place testing (also referred to as field testing or surveillance testing), is not the same as the
“manufacturer” efficiency testing described above but is a “leakage test” that relates to
efficiency. This in-place filter leakage testing at the Hanford Site and other DOE facilities, has
historically used an efficiency value of “99.95% for a mean particle size of 0.3 micrometer in
diameter” or values in the range of that particle size. This lesser efficiency value and particle
size for in-place testing is stated directly in ERDA 76-21 (ERDA 1976), Nuclear Air Cleaning
Handbook, Section 8.0, “Testing;” specifically Section 8.1, “Introduction,” for efficiency of
99.95 percent and Section 8.3.1 for particle size based on dioctyl phthalate (DOP) with “droplets
having a light-scattering NMD of 0.7 micrometer and a size range of approximately 0.1 to

3.0 micrometer.”

Although this 99.95 percent efficiency and 0.3-micrometer particle size is not specifically listed
in the other major nuclear ventilation documents with HEPA filter specifications and
requirements (1.e., ASME AG-1 [ASME 1997], ASME N509 [ASME 1989a], and N510 [ASME
1989b]), it has historically been used as a requirement at the Hanford Site for over 20 years with
satisfactory results in meeting the Hanford Site air emission and Authorization Basis
requirements. This lower requirement matches earlier, less strict HEPA standard requirements at
the Hanford Site that used the 99.95-percent value for HEPA filter efficiency requirements (for
example, RHO-CD-125, Standard for the In-Place Efficiency Testing of Gaseous Effluent HEPA
Filter Systems required “99.95 percent efficiency” with “the aerosol have an average particle
diameter on the order of 0.5 micron or less. The aerosol shall have 95% of the particles less than
1.0 micron.”). This slightly lesser effictency can also be justified to allow for differences
between the “actual” installation conditions (i.e., in-place testing) versus the “ideal” testing
laboratory conditions (i.e., manufacturer testing or DOE Filter Test Facility).
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Today, HEPA filter in-place testing shall be performed in accordance (or to the intent for older
systems that can not fully comply) with the requirements of ASME AG-1 Code on Nuclear Air
and Gas Treatment (ASME 1997), ASME N510 (or latest version) (ASME 1989b), Testing of
Nuclear Air Treatment Systems, specifically Section 10 — “HEPA Filter Bank In-Place Test,” and
U.S. Energy Research and Development Administration ERDA 76-21 (ERDA 1976), Nuclear
Air Cleaning Handbook, Section 8.0, “Testing.” These documents are listed in order of
precedence for any conflicting requirements. The HEPA filters come pre-qualified under the
appropriate sections of these same standards. However, it should be noted that older HEPA
filters currently in use at the Hanford Site may not have been initially pre-qualified to these latest
requirements but were tested under various requirements at the time that may have included:
HPS-151-M, Standard Specification for High Efficiency Particulate Air Filters or HPS-157-M,
Standard Specification for Fire- and Moisture-Resistant Nuclear Grade HEPA Filters, or
RHO-CD-125, Standard for the In-Place Efficiency Testing of Gaseous Effluent HEPA Filter
System, or U.S. Atomic Energy Commission Issue No. 324, U.S. Standard For the Testing of
HEPA Filter Systems (AEC Issue 324). All of these older documents have similar requirements
to the current requirements that range in efficiency from 99.95 percent to 99.97 percent and
nominal particle size around the 0.3-micrometer diameter size. However, for these filters to be
n use at the Hanford Site today, they must periodically meet the latest in-place HEPA filter
testing requirements for use or continued use.

For In-place Leak testing, the current particle size definition can be found in ASME N509
(ASME 1989a) and ASME N510 (ASME 1989b) under “Terms And Definitions” for “DOP
aerosol”. It states in these references,

“a challenge aerosol (dictyl phthalate) for testing HEPA filter banks. The DOP aerosol
used for in-place testing of installed HEPA filter systems in accordance with this
Standard is a poly disperse liquid acrosol having an approximate light-scattering mean
droplet size distribution as follows:

99% less than 3.0 micrometer

50% less than 0.7 micrometer

10% less than 0.4 micrometer
The polydispersed DOP aerosol used for in-place leak testing of systems should not be
confused with the 0.3 micrometer monodisperse DOP aerosol used for efficiency testing
of individual HEPA filters by manufacturers.”

Manufacturer testing of tank farm HEPA filters is done at full (100 percent) and 20 percent of
rated airflow capacity. Per ERDA 76-21 (ERDA 1976), Section 8.3.1 “In-Place Testing for
HEPA Filters,”

“The in-place test can be made at rated system airflow or at reduced flow. Because
diffusion is the primary mechanism of small-particle collection, the test at reduced flow is
often more sensitive than the full test. The actual rate of airflow for the reduced flow test
1s a function of the sensitivity of the photometer; some test agencies test at as low as 5 to
10 percent of rated system airflow. Reduced flow testing aiso has the advantage that less
aerosol is required.”
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The aerosol used for In-place Leak Testing at the Hanford Site is a DOE approved Emery 3004
(see Appendix J) that started being used in 1992. Changes in the aerosol used for in-place testing
at the Hanford Site over the years were initiated because the original aerosol used up until about
1980, DOP (dioctyl phthalate), was found to be a carcinogen. DOP was replaced by

Di 2-ethylhexyl sebacate (DOS) up until about 1992 when it was found to be a suspected
carcinogen. Emery 3004, currently the aerosol used, is believed to be less hazardous for worker
use (it is not listed as a carcinogen or suspected carcinogen) and better matches the original
aerosol requirements of DOP than DOS; however, there are some minor differences with DOP
related to particle size. All three aerosols used are an oil-type / based material that are made into
an aerosol by one of two types of aerosol generating machines used at the Hanford Site as
follows: (1) cold — uses a shear process to generate the aerosol, and (2) hot — uses a vapor
process to generate the aerosol.

Many of the In-Place Leak Test bases summarized in this document are based on discussion with
Hanford Site tank farm Engineering staff; see supporting notes in Appendix F, Appendix K, and
Appendix L.

4.4.3 Basis - In-Place Leak Test

The In-place Leak test specification limits have a good technical bases supported by a
combination of standards and guidance documents, environmental and regulatory requirements,
manufacturer’s data, Hanford procurement documents, good engineering judgment and historical
operating experience at Hanford.

In-Place Leak Test 1s required per HNF-IP-0842 (Volume 6, Section 1.7 — Air Quality —
Radioactive Emissions, 3.5 — Abatement Technology — Emissions Filtration and Treatment,
Items 4 and 5), which states “4. Filter systems required by the emissions filtration and treatment
criteria of this section shall be leak tested in-place at the operating flow rate using a DOE-
approved test aerosol. This leak test is not required for those systems installed as small,
nontestable units as described in an approved NOC.” and “5. All filters required under the
emissions filtration and treatment requirements of this section shall remove at least 99.95 percent
of approved test aerosol particles, with particle size ranges and median diameter as specified by
ASME/ANSINS10. Additionally, each filter stage required by the emissions filtration and
treatment criteria of this section shall be tested individually, unless the system pre-dates

August 1988 and was not built in conformance with ASME/ANSI N509, or unless an alternate
method has been approved by WDOH.”

The current Tank Farms Final Safety Analysis Report (FSAR) (HNF-SD-WM-SAR-067),
Section 4.4.3.3 Functional Requirements, supports testing by stating “HEPA filter units shail:
Remove at least 99.95% of particles of an approved challenge aerosol that are as small as

0.3 ym.”

In-place Leak Testing requirements are found in the following documents listed in order of
preference:
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e AG-1, Section TA, Field Testing of Air Treatment Systems (ASME 1997);
e ASME N510, Section 10, “HEPA Filter Bank In-Place Test” {(ASME 1989b); and

e ERDA 76-21, Section 8.3.1, “In-Place Testing for HEPA Filters” and Section 8.3.3,
“In-Place Testing for Multistage Systems” (ERDA 1976).

None of the above three HEPA standard or guidance documents mention an In-Place Leak Test
requirement of a minimum 99.95 percent efficiency (equivalent to 0.05 percent
penetration/leakage). Standard ASME AG-1, Section TTA-4610 (ASME 1997) states “in-place
test results shall be conducted and verified to be within acceptable limits of the owners design
specification.” This 99.95 percent limit appears to be based on historic HEPA filter testing that
in some incidences in earlier Hanford specifications (HPS-151-M, 5.1 d) that only required 99.95
percent from the manufacturer’s efficiency testing instead of the current minimum 99.97 percent.
As noted in the background section, the In-place Leak Test 1s similar to the manufacturer’s
Efficiency Test in concept, but the In-place Leak Test is not performed under the same controlled
conditions and therefore warrants a slightly lower rating. Finally, the use of 99.95 percent
(equivalent to (.05 percent penetration/leakage) has been proven with over 20 years of
experience at the Hanford Site and other DOE sites.

The current Hanford Site use of the term “efficiency” related to In-Place Leak Test is perhaps
improper based on the latest ventilation standard AG-1 (ASME 1997). Penetration, not
efficiency, is usually specified in test procedures because HEPA filters have efficiencies so near
100 percent, for example 99.97 percent on (.3-um particles. The two terms, percent penetration
(P) and percent efficiency (E), are related by the equation E = 100% - P. Because the Hanford
Site FSAR (HNF-SD-WM-SAR-067), and some of the older standards/guidance documents,
quote this In-Place Leak Test requirement as an “efficiency;” it will continue to be also quoted
along with the “% leak/penetration” in the specification limits to avoid confusion until the FSAR
can be updated.

4.4.3.1 DOE Approved Challenge Aerosol

Most all standards, guidance documents, and other references refer to DOP as the In-place Leak
Test challenge aerosol. For the Hanford Site, DOP has been changed to Emory 3004 per the
U.S. Department of Energy, Richland Operations Office (RL) letter “Use Of Emory 3004 For
In-Place HEPA Testing,” (see Appendix J), approved this aerosol as an alternative to dioctyl
phthalate (DOP). Therefore, in all documents (including procedures) related to In-place Leak
testing, all references to DOP should be changed to Emory 3004,

4.4.4 Basis - In-Place Leak Test Frequency

The bases for the In-place Leak Test frequencies are covered in ERDA 76-21 (ERDA 1976,
Section 8.3, second paragraph, and Section 8.3.5, “Frequency of Testing”) for items 1 to 4 in the
summary section.

1. System is new (prior to system startup):

Supporting references:
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e ASME N510 (ASME 1989b), Testing of Nuclear Air Treatment Systems, Table 1, In-
place leak test, HEPA filters,

¢ ERDA 76-21 (ERDA 1976) Sections 8.3, second paragraph, and 8.3.5 Frequency of
Testing;

e HNF-IP-0842, Volume: 6, Environmental, Section: 1.7, Rev Ob, Air Quality —
Radioactive Emissions) “3.5 Abatement Technology — Emissions Filtration and
Treatment: 3;

e FSAR (HNF-SD-WM-SAR-067), Section 4.4.3.5 Controls (Technical Safety
Requirement}; and

¢ HNF-IP-1266, Section 5.18, 3.C.1.h.
e Regulatory Guide 1.140, Section 6.2

Clarification / Basis:

For a new system, the completed, installed, and ready for operation HEPA filter assembly
needs to be leak tested to “qualify” the system for safe operation. Even though individual
components of the system (such as HEPA filters) may have been individually tested,
storage of these components prior to installation and startup, assembly and installation,
could degrade or damage the components and affect the integrity of the overall
ventilation system.

. Following any system repair, modification, or upgrade to the ventilation that could
possibly affect the HEPA filter integrity:

Supporting references:

o ASME N510 (ASME 1989b), Testing of Nuclear Air Treatment Systems, Table 1, In-
place leak test, HEPA filters,

» ERDA 76-21 (ERDA 1976) Sections 8.3, second paragraph, and 8.3.5 Frequency of
Testing

Clarification / Basis:

As stated in guidance document reference ERDA 76-21 (EDRA 1976), a condition for
in-place testing is “Following any major system repair or modification.” Because this
statement is vague and can be broadly interpreted, it has been clarified further to include
any work on or near the ventilation system, even minor work, but only if it could affect
the integrity of the HEPA filter operation. For example, a ventilation repair of a damper
or fan being a distance away from the HEPA filter, may be evaluated to not affect the
integrity of the HEPA filters; for this case, the requirement does not apply. Another
example, if a replacement of a HEPA filter is adjacent or close to a second HEPA filter,
both HEPA filters may need to be tested. For all evaluations, personnel knowledgeable
with the specific ventilations system (i.e., system engineers, design authorities, etc.) shall
make the evaluation.
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. Filter(s) replaced:

Supporting references:

e ASME N510 (ASME 1989b), Testing of Nuclear Air Treatment Systems, Table 1, In-
place leak test, HEPA filters,

e ERDA 76-21 (ERDA 1976) Sections 8.3, second paragraph, and 8.3.5 Frequency of
Testing;

e HNF-IP-0842, Volume: 6, Environmental, Section: 1.7, Rev Ob, Air Quality —
Radioactive Emissions) “3.5 Abatement Technology — Emissions Filtration and
Treatment: 3; and

e HNF-IP-1266, Section 5.18, 3.C.1.h.
¢ Regulatory Guide 1.140, Section 6.2

Clarification / Basis:

When a ventilation system component is replaced, the integrity of the equipment and
components could be degraded. Testing of the new HEPA after replacement verifies that
the HEPA system leakage is in an acceptable range prior to reuse. Unacceptable leakage
of the new HEPA filter can occur from long term storage, handling, or failure of the
gasket to adequately seal into ventilation duct work.

. At least annually:

Supporting references:

e ASME N510 (ASME 1989b), Testing of Nuclear Air Treatment Systems, Table 1, In-
place leak test, HEPA filters [Note: Once per operating cycle, as stated in this
reference has been defined as every 365 days for Hanford. The documentation rated
to this Hanford definition was not obtained, but discussions with the Hanford tank
farms environmental personnel, this was documented in some meeting minutes.]

o ERDA 76-21 (ERDA 1976) Sections 8.3, second paragraph, and 8.3.5 Frequency of
Testing;

e HNF-IP-0842, Volume: 6, Environmental, Section: 1.7, Rev 0b, Air Quality -
Radioactive Emissions) “3.5 Abatement Technology — Emissions Filtration and
Treatment: 3. —Note also “Those systems that handle high levels of radioactivity (as
judged by the facility cognizant engineer or cognizant project engineer) and/or are
exposed to extreme hostile environments (as judged by the cognizant engineer and/or
designee), such as high moisture loadings, chemical fumes, or high temperatures,
shall be tested semiannually, quarterly, or monthly, as dictated by the operational
requirements of the system;”

e AIR 99-718 (Conklin 1999);

e FSAR (HNF-SD-WM-SAR-067), Section 4.4.3.5 Controls (Technical Safety
Requirement); and

e HNF-IP-1266, Section 5.18, 3.C.1.h.
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e TFC-ENG-STD-C-07, Section 2.9 Testing and Maintenance
e SD-WM-ES-270 (For breather filters only)

Clarification / Basis:

The term “annual” has been defined for in-place leak testing of HEPA filters by the
WDOH as “Must occur no later than within the same month of the following year.” This
is the “real” requirement for annual in-place leak testing. The worst case of this
requirement would be a maximum of 365 days for an in-place leak test that was done the
last day of the month of the following year. Restricting the “annual” limit to be “365
days with no grace period” is optional to ensure the WDOH requirements are always
fulfilled and to minimize interpretation errors.

For the HEPA breather filters an assessment (WHC-SD-WM-ES-270) changed the
testing frequency to annually for a majority of the breather filters based failure history,
radiation risk exposure, and costs. Only breather filters on Hanford tanks 241-C-103,
241-BX-101, and 241-TX-113 have a testing frequency more frequently than annually
because of their HEPA test failure history.

System is moved:
Supporting references:

o HNF-IP-1266, Section 5.18, 3.C.1.h.

Clanfication / Basis:

This specification limit applies primarily to portable exhausters. When a ventilation
system such as a portable exhauster is moved, the integrity of the equipment and
components could be changed or damaged. Testing after moving verifies that the HEPA
system leakage is in an acceptable range prior to use at new location. Because portable
exhauster systems are not addressed in the various HEPA ventilation system standards,
such as ASME AG-1 (ASME 1997), “good engineering practice” has been used,
however, this specification limit basis is related to the various HEPA standards covered
by (1) “System is new” or (2) “Following any system repair, modification.”
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Related Information

See AC 5.18.2, c. and e, TSR (HNF-SD-WM-TSR-006, Section 5.0 Administrative
Controls (ACs), 5.18 HEPA Filter Controls).

See HNF-IP-0842 - 3.5, 3 and 4 and 5 (Volume 6, Environmental, Section 1.7).

See HNF-IP-1266, 3.C.1.c and 3.C.1.1 (Section 5.18 HEPA Filter Controls, 3.C.
Program).

Sce HNF-[P-1266, Attachment, Exemption from Double-Contained Receiver Tank
(DCRT) HEPA Filter Efficiency Test (Section 5.18 HEPA Filter Controls, 3.C. Program).
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6.0 GLOSSARY

Sources : EDRA 76-21, Nuclear Air Cleaning Handbook (EDRA 1976), ASME AG-1 (ASME
1997)

adsorber — A device for removing gases or vapors from air by means of preferential physical
condensation and retention of molecules on a solid surface. Absorbers used in nuclear
applications are often impregnated with chemicals to increase their activity for organic
radioactive 1odine compounds.

adsorber cell - A modular replaceable adsorber element.

air density - 0.075 Ib/ft> (1.201 kg/m®) for standard air. This corresponds to air at a pressure of
29.92 in. Hg (760 mm Hg) at a temperature of 69.8 °F (21 °C) with a specific volume of

13.33 f*/1b (0.832 m’/kg)

aerosol — A dispersion of very small particles and / or droplets in air.

ALARA — As low a reasonably achievable. The design philosophy used to determine the need
for, or extent of, air cleaning and off-gas facilities, based on their cost effectiveness in reducing
adverse impacts with respect to offsite and onsite dose criteria.

assembly - Two or more devices sharing a common mounting or supporting structure.

case - HEPA filter mounting component. Formerly sometimes called frame.

component - A constituent of any referenced item. For example, an adsorber is a component of
an air cleaning unit. An air cleaning unit and ducts are components of the air cleaning system.

contained space (contained volume) — A building, building space, room, cell, glove box, or
other enclosed volume in which air supply and exhaust are controlled.

containment (containment vessel or building) — A gastight enclosure around a nuclear reactor or
other nuclear facility design to prevent fission products from escaping to the atmosphere.

contaminated exhaust system — An air cleaning system that is designed to remove harmful or
potentially harmful particulates, mists, or gases from the air exhausted from contained space.

contamination - Any unwanted material in the air or on surfaces. For the purpose of this report,
contamination is usually assumed to be hazardous or radioactive.

continuous operation - Operation indefinitely. (see periodic operation)

decontamination factor — A measure of air cleaning effectiveness; the ratio of the concentration
of a contaminant in the untreated air or gas to the concentration in the treated air or gas.
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demister — The preferred generic term for devices use to remove entrained moisture from air.
Other names for these devices are deentrainer, moisture separator, or mist eliminator.

design pressure — see pressure, design

device - An item, component, or accessory that is used in connection with, or as an auxiliary to,
other items of equipment.

double filtration — An arrangement of two filters in series with the second proving backup
protection against leakage or failure of the first. Also a series arrangement intended to increase
the total filtration efficiency or decontamination factor.

DOP aerosol — A dispersion of dioctyl phthalate (DOP) droplets in air.

DOP aerosol, monodisperse — Monodisperse DOP is generated by controlled vaporization and
condensation of liquid dioctyl phthalate to give a cloud of droplets with diameters of
approximately 0.3 micrometers. Used for efficiency testing of HEPA filters by manufacturers.

DOP aerosol, polydisperse — Polydisperse DOP is generated by blowing compressed air
through liquid dioctyl phthalate and exhausting through special nozzles under controlled
conditions to produce a cloud of droplets with a light-scattering mean diameter of approximately
0.7 micrometer. Used for in-place HEPA testing for leakage / % penetration.

dose — The amount of ionizing radiation energy absorbed per unit mass of irradiated material at a
specific location. In the human body it is measured in rems; in inanimate bodies it is measure in
rads.

double containment — An arrangement of double barriers in which the second barrier provides
backup protection against leakage through or failure of the first.

duct - An air or gas path enclosure.

enclosed filter — A filter that is completely enclosed on all sides and both faces except for
reduced end connections or nipples for direct connection into a duct system. Enclosed filters are
installed individually because there is a separate run of duct to each filter unit.

equipment - All heating, ventilation, and air conditioning (HVAC) components including
ductwork, housing, plenums, fans, cleaning and refrigeration devices, dampers, and structural

supports.

face guard — A screen, usually made from 4-mesh galvanized hardware cloth, permanently
affixed to the face of a filter unit to protect it against damage caused by mishandling.

face shield — A screen or protective grille placed over a filter unit after it is installed to protect it
from damage that might be caused from operations carried on in the vicinity of the filter.
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filter - A device having a porous or fibrous media for removing suspended particles from air or
gas.

filter bank — A parallel arrangement of filters on a common mounting frame enclose within a
single housing.

final filter — The last filter unit in a set of filters arrange in sernes.

frame - Older designation for HEPA filter mounting component now referred to as “case.”

gas chromatograph — An analytical instrument used for quantitative analysis of extremely small
quantities of organic compounds whose operation is based upon the absorption and partitioning

of a gaseous phase within a column of granular material.

gas residence time — The calculated time that a contaminant or test agent theoretically remains
in contact with an adsorbent and air or gas velocity through the adsorber bed.

HEPA filter — High-efficiency particulate air filter. A throwaway, extended-media dry type
filter with a rigid casing enclosing the full depth of the pleats. The filter shall exhibit a minimum
efficiency of 99.97 percent when tested with an aerosol of essentially monodispersed
0.3-micrometer diameter test aerosol particles.

housing - A duct section that contains one or more components, each of which may be used for
moving, cleaning, heating, cooling, humidifying, or dehumidifying the air or gas stream.

in-place test — Penetration test of HEPA filter units or charcoal absorbers made after they are
installed.

inches of water — A unit of pressure or pressure differential (1 in. w.g. = 0.036 psi).

maximum - Not to exceed maximum value. Tolerance is +/- 50 percent of least significant
figure specified. For example, 200 °F, the maximum tolerance would be 200.5 °F.

medium - The filtering material in a filter. The plural form 1s media.

media velocity - The linear velocity of the air or gas into filter media.

minimum - Not to exceed minimum value. Tolerance is +/- 50 percent of least significant figure
specified. For example, 0.1 inches water gage, the minimum tolerance would be 0.05 inches
water gage.

mounting frame — The structure to which a filter unit is clamped and sealed.

off-line system — On that is not operating or is normally held in standby.
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on-line system — On that is operating or is normally in operation, as opposed to an off-line
system.

open-face filter — A filter with no restrictions over the ends or faces of the unit, as opposed to
the enclosed filter with reduced-size end connections.

operating pressure — scc pressure, operating
overpressure — Pressure in excess of the design or operating pressure.

particle, particulate - A minute piece of solid matter having measurable dimensions. Also a
radioactive particle (alpha, beta) which can liberate ionizing radiation or (neutron) which can
initiate a nuclear transformation.

penetration — The measure of the quantity of a test agent that leaks through or around an air
cleaning device when the device is tested with an agent of known characteristics under specified
conditions; penetration is expressed as a percentage of the concentration of the test agent in the
space upstream of the air cleaning device.

penetrometer - A device for generating essentially 0.3 micrometer diameter monodisperse test
aerosol and for evaluating the acrosol penetration and air resistance of fabricated HEPA filters.

periodic operation - Operation for a limited amount of time.

plenum - A section of duct in the air flow path that has a sufficient cross-sectional area and
depth to cause substantial reduction in flow velocities. The plenum may contain flow adjustment
devices and may collect and distribute several air or gas streams.

poison - Any material that tends to decrease the effectiveness of an adsorbent by occupying
adsorption sites on the surface of the adsorbent or by reacting with the impregnants in the
adsorbent.

prefilter — A filter unit installed ahead of another filter unit to protect the second unit from high
dust concentration or other environmental conditions. The prefilter usually has a lower
efficiency for the finest particles present in the aerosol than the filter it protects (see roughing
filter)

pressure, maximum design (test pressure) -- The pressure that is used to test / qualify a unit per
AG-1 (ASME 1997) Table FC-5140-3, HEPA Test Pressure.

pressure, operating -- The desired pressure corresponding to any single condition of operation.
pressure, structural design - The pressure that is used for the structural design of a unit,

component, or system, and which includes allowance for forces encountered under system upset
conditions.
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PSU adsorber — An adsorber that is permanently installed in a system and that can be emptied
of and refilled with adsorbent without removing it from the system.

rad — Radiation absorbed dose, the basic unit of ionizing radiation. One rad is equal to the
absorption of 100 ergs of radiation energy per gram of matter.

radiation — The propagation of energy through matter or space in the form of electromagnetic
waves or fast-moving particles {(alpha and beta particles, neutrons, etc.). Gamma rays are
electromagnetic radiation in which the energy is propagated in “packets” called photons.

radioactivity — The spontaneous decay or disintegration of an unstable atomic nucleus
accompanied by the emission of radiation.

redundant unit or system — An additional and independent unit or system which is capable of
achieving the objectives of the basic system and is brought on-line in the event of failure of the
basic system.

rem — Roentgen equivalent man. The unit of absorbed radiation dose in rads multiplied by the
relative biological effectiveness of the radiation.

roughing filter — A prefilter with high efficiency for large particles and fibers but low efficiency
for small particles; usually of the panel type.

shock overpressure — The pressure intensity over and above atmospheric or operating pressure
produced by a shock wave from an explosion, a suddenly closed damper, or other event.

standby system — One held in reserve.

train — A set of components arranged in series. In a filter system this may be as simple as a
damper, HEPA filter, fan, and damper or as complex as a damper, condenser, moisture separator,
heater, prefilter, HEPA filter, charcoal adsorber, another charcoal adsorber, HEPA filter, fan, and

damper.

treatment — The process or removing all or a part of one or more chemical components,
particulate components, or radionuclides from an off-gas stream.

water gage - The measure of pressure expressed as height of column of water in inches or
millimeters. 1.0 inch water gage = 1.868 mm Hg = 0.0361 psi = 249.061 Pa (kg/m*sec?)
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GENERAL DESCRIPTION OF TANK FARM VENTILATION SYSTEMS
(ACTIVE AND PASSIVE)

Al.00 GENERAL

The Hanford Site tank farm ventilation systems are used to protect the environment, workers,
and public, from radioactive and hazardous emissions from Tank Farm systems and operations.
The ventilation systems also provide waste tank cooling, ventilation of flammable gases,
separatton of incompatible materials, etc. Two types of ventilation systems are used in the
Hanford Site tank farms:

e Active Ventilation — Air is mechanically forced through the system, typically by a fan;
and

e Passive Ventilation — Air is naturally exchanged through the system by environmental
changes between the tank and outside environment

The key ventilation system component related to confinement of airborne radiological particulate
emissions is the high efficiency particulate air (HEPA) filter. For special conditions, several
other ventilation components can be employed to include pre-filter, high efficiency mist
eliminator (HEME), high efficiency gas absorber (HEGA), and post-filter.

Some Hanford Site tank farm operations related to waste transfers and retrievals modify the
standard operating conditions (Kriskovich 1998) and need to be addressed individually.

A2.0 ACTIVE VENTILATION

‘Active ventilation is generally used on tanks or facilities that have a potential for generating
medium- to high-levels of radioactive air emission in the vapor space of the tank or facility. For
this condition, there is a potential for release of radioactive air emissions; therefore, an
aggressive entrainment system provided by an active ventilation system is used. An active
ventilation system is aggressive because it “maintains” a negative pressure on the vapor space to
prevent migration of radioactive air emissions outside the tank’s or facility’s environment and
forces these emisstons to be captured prior to being released to the atmosphere.

A summary of Hanford Site tank farm active ventilation systems (HNF-SD-WM-SAR-067,
Section 4.4.8 Safety Function) is as follows:

“Active ventilation systems are provided for some SSTs, the 244-CR Vault, and for all
DSTs and AWF tanks. The exhaust from an active ventilation system is typically passed
through HEPA filters and then routed to a stack, where it is monitored for radionuclide
particles by a CAM before being released to the atmosphere. When the radiation level
measured by the CAM exceeds a preset level, an alarm is activated and the ventilation
system is automatically shut down.”
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A3.0 PASSIVE VENTILATION

Passive ventilation is generally used on tanks or facilities that have low levels of radioactive air
emissions in the vapor space of the tank or facility. This condition limits the potential release of
radioactive air emissions to the environment, and therefore, the less aggressive entrainment
system provided by the passive ventilation system is adequate. '

A summary of Hanford Site tank farm passive ventilation systems for SSTs
(HNF-SD-WM-SAR-067, Section 2.4.1.5.2 Passive Ventilation Systems) is as follows:

“Passive ventilation systems serve all SSTs except specific tanks in the 241-C and
241-SX Tank Farms, which are currently actively ventilated. Passive ventilation means
that airflow through the tanks is dictated by differences in atmospheric conditions

(e.g., temperature and atmospheric pressure) in and out of the tank.”

The typical breather filter system used on all passively ventilated tanks with little or no
operations or cooling requirements is shown in Figure 2-12 of HNF-SD-WM-SAR-067. Each
breather filter consists of a housing that contains a roughing filter, HEPA filter, an outlet screen,
and a small seal loop. Other breather filters mount on a single spool piece attached to the tank
riser and do not have seal loops. An isolation valve is normally open to permit airflow between
the tank vapor space and outside atmosphere through the filter. Air flowing to and from the tank
passes through the filter.

Seal loops installed in the exhaust lines are designed to maintain tank pressures near atmospheric
and are provided to relieve slight tank pressurizations when the HEPA filter is plugged or
isolated for maintenance. The seal loops are inspected weekly and refilled with oil if required.”

A summary of Hanford Site tank farm passive ventilation systems for catch tanks and DCRTs
(HNF-SD-WM-SAR-067, Section 2.4.5.1.1 Passive Ventilation Systems) is as follows:

“The ventilation systems for the following catch tanks and DCRTSs consist of a breather
filter similar to the breather filter assemblies on SSTs [described in
(HNF-SD-WM-SAR-067, Section 2.4.1.5.2]: 241-EW-151, 241-8-304. The following
catch tanks have no ventilation system or breather filter and are indirectly ventilated
through waste transfer lines: 241-AX-152, 241-AZ-151, 241-AZ-154, 241-A-350.
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A4.0 REFERENCES

HNF-SD-WM-SAR-067, Rev 3-1, Tank Farms Final Safety Analysis Report, as amended,
CH2M HILL Hanford Group, Inc., Richland, Washington. (Hanford Intranet:
http://apweb05.rl.gov/rapidweb/chg/chgab/index3.cfm?filename=/docs/11/docs/toc4.htm
&PageNum=11)

Kriskovich, J. R., 1998, “Waste Processing Air Cleaning, in Proceedings of 25" DOE/NRC
Nuclear Air Cleaning and Treatment Conference, August 3-6, 1998, Minneapolis
Minnesota. (Internet: http://tis.eh. doe.gov/hepa/Nureg_25th/wastel.pdf)
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HEPA FILTRATION DETAILS OF TANK FARM VENTILATION SYSTEMS

A HEPA filter is defined (ASME 1997, Section FC-1130) as follows:

“HEPA filter: high efficiency particulate air filter. A throwaway,
extended-media dry type filter with a rigid casing enclosing the full depth of the
pleats. The filter shall exhibit a minimum efficiency of 99.97% when tested with
an aerosol of essentially monodispersed 0.3 micrometer diameter test aerosol
particles.”

Per HNF-IP-0842 (Volume 6, Environmental, Section 1.7, Rev 0b, Section 3.5 Abatement
Technology — Emissions Filtration and Treatment):

“HEPA filtration is required on the exhaust of facilities that contain radioactive
materials in a dispersible form or unsealed, radioactive material. HEPA
equivalent filters or process controls may be used in lieu of HEPA filtration in
certain spectalized installations.”

HEPA filters used in Hanford Site tank farm ventilation systems and related to OSDs, both
passive and active, are nuclear grade, fire-resistant HEPA filters. The majority of the HEPA
filters used in the various Hanford Site tank farm ventilation systems are manufactured by
Flanders Filters, Incorporated. Most Tank Farm HEPA filters are steel cased (i.e., framed) but
some are wood cased. The wood cased filters reside primarily within the SST farms. Some
HEPA filters at use in the Hanford Site are over 25 years old (Gustavson 2000, Section 5.5.1)
and have been accepted for use because they continue to pass the periodic in-place testing
requirements. The specifications limits for HEPA filters in this section cover HEPA filters of
any age and are intended to protect the tank farm from HEPA filter failure, detect a failure, and
to protect the workers during maintenance operations.

A summary of the HEPA filtration system portion of the tank farm ventilation systems
(HNF-SD-WM-SAR-067, Section 4.4.3.2, “System Description”) is stated is as follows:

“The HEPA filter unit is a sealed enclosure that houses one or more HEPA filter
elements, with suitable connections for monitoring the efficiency of the filter. The HEPA
filter unit encloses replaceable filter elements. The enclosure provides the structural
pathway for channeling the ventilation system flow stream from the waste tank vapor
space to and through the HEPA filter elements. As the ventilation system flow stream
passes through the filter elements, most of the particulate matter in the flow stream is
deposited on the filter media.

The filter media is fabricated from fibrous materials to remove particles in the air stream.
HEPA filter units have a minimum filtration efficiency of 99.95% for particles as small
as 0.3 pum. This is demonstrated through the annual performance of a challenge aerosol
test with the maximum in-place bypass of the installed HEPA filter being no greater than
0.05%. The fibrous material is mounted and sealed to a frame, and the frame provides
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sealing faces for installation of the filter element into a mounting enclosure. The HEPA
filter unit is provided with connections for measurement of differential pressure across
the filter element(s) at normal system flow rates. A high differential pressure is
associated with the filter element(s) approaching end of useful life because of plugging,
while a low (or near zero) differential pressure usually indicates failed (or punctured)
filter element(s).

Hardware is installed to periodically verify the efficiency of the HEPA filter unit through
penetration testing using an approved challenge aerosol. Each unit is provided with both
an aerosol injection port upstream of the unit and an aerosol sample port downstream of
the unit. Filter testing is accomplished using approved maintenance procedures. The
HEPA filter housings are accessible for external radiation monitoring, so that the filter
clement can be replaced before the contact radiation dose rate of the filter element
exceeds an administrative limit.”

B-4



RPP-11413 Rev. 1

B1.0 REFERENCES

ASME, 1997, Code on Nuclear Air and Gas Treatment, ASME AG-1, American National
Standard, The American Society of Mechanical Engineers, New York, New York.

Gustavson, R. D., 2000, HEPA Filter Vulnerability Assessment, RPP-6331, Rev. 0, CH2M HILL
Hanford Group, Inc., Richland, Washington.

HNF-1P-0842, RPP Administration, as amended, CH2M HILL Hanford Group, Inc., Richland,
Washington. (Hanford Intranet: http://aptfpg02/twrsadmin_procedures/category.htm)

HNF-SD-WM-SAR-067, Rev 3-1, Tank Farms Final Safety Analysis Report, as amended,
CH2M HILL Hanford Group, Inc., Richland, Washington. (Hanford Intranet:
http://apweb05 .rl.gov/chg/chgab/index3.cfin?FileName=%2Fdocs%2F6%2Fdocs%2Ftoc

main%2Ehtm&Pagenum=06).
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STANDARDS AND GUIDANCE DOCUMENTS

Hanford Site tank farm ventilation design, performance, inspection, delivery, installation, startup,
and maintenance are governed by requirements in the following standards and guidance
documents. These documents are listed in order of precedence should there be conflicting
requirements': '

o Standard: ASME AG-1, Code on Nuclear Air and Gas Treatment (ASME 1997),

e Standard: ASME N509 (or latest version), Nuclear Power Plant Air-Cleaning Units and
Components (ASME 1989a);

o Standard: ASME N510 (or latest version), Testing of Nuclear Air Treatment Systems
(ASME 1989b); and

¢ Guide Document: ERDA 76-21, Nuclear Air Cleaning Handbook —Design,
Construction, and Testing of High-Efficiency Air Cleaning Systems for Nuclear
Application (ERDA 1976).

All of the above standards and guide documents are currently in the process of revision.
ASME AG-1 (ASME 1997) currently has incorporated most the requirements of ASME N509
(ASME 1989a), and ASME N510 (ASME 1989b). Many of the ventilation systems and
components were designed, built, and originally tested up to 30 years ago before some of these
standards existed. These systems may not fully comply with current standards.

C1.0 SAFETY, ENVIRONMENTAL, AND ADMINISTRATIVE DOCUMENTS

The Hanford Site safety, environmental, and administrative control documents have
requirements related to tank farm ventilations system as follows:

Cl.1 SAFETY

e (CH2M HILL Hanford Group, Inc. Safety Basis (CH2M HILL 2002):

- HNF-SD-WM-SAR-067, Tank Farms Final Safety Analysis Report, Rev. 3-B,
March 27, 2002.

- HNF-SD-WM-TSR-006, Tank Farms Technical Safety Requirements. Rev. 2-G.
NOTE: Special conditions related to ventilation may be found in the Limiting
Conditions of Operation (LCO), Administrative Controls (AC), and Open
Unreviewed Safety Questions (USQs)/Justification for Continued Operation (JCO).

C1.2 ENVIRONMENTAL

e  OSD-151-T-00032, Environmental Operating Specifications River Protection Project
(Currently being updated to a non-OSD document);

" WAC 246-247-130 Appendix C — ALARACT compliance demonstration, “ASME/ANSI AG-1, Code on Nuclear
Air and Gas Treatment - where there are conflicts in standards with the other listed references, this standard shall
take precedence.”
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WAC 246-247, Radiation Protection - Air Emissions,

WAC 173-400, General Regulations For Air Pollution Sources;

WAC 173-401, Operating Permit Regulation;

WAC 173-460, Controls for New Sources of Toxic Air Pollutants,

WAC 173-480, Ambient Air Quality Standards and Emission Limits for Radionuclides;

40 CFR 61, Subpart H, “National Emission Standards for Emissions of Radionuclides
Other Than Radon From Department of Energy Facilities;”

40 CFR 61, Appendix B, Method 114, “Test Methods For Measuring Radionuclide
Emissions From Stationary Sources;”

40 CFR 52, Appendix E, “Performance Specifications and, Specification Test Procedures
For Monitoring Systems For Effluent Stream Gas Volumetric Flow Rate;”

40 CFR 60, Appendix A - Test Methods -- Method 1, Method 1A, Method 2, Method 2A,
Method 4, Method 5;

DOE/EH-0173T, Environmental Regulatory Guide for Radiological Effluent Monitoring
and Environmental Surveillance, January 1991,

WHC-CM-7-5, Environmental Compliance (No longer applicable, recalled October 15,
1998, superceded by OSD-151-T-00032 and IP-0842, Volume 6 for Tank Farm
ventilation systems { CH2M HILL Hanford Group, Inc. and River Protection Project] and
by HNF-RD-8703, Air Quality - Radioactive Emissions, for all other Hanford Site
operations [Fluor Hanford and Project Hanford Management Contractor]); and

RHO-MA-139, Environmental Protection Manual (No longer applicable, superceded by
WHC-CM-7-5.
ADMINISTRATIVE CONTROL

HNF-IP-0842, RPP Administration,
HNF-IP-2166, Tank Farm Operations Administrative Controls, and
TFC-ENG-STD-C-07, Management of HEPA Filter Systems

Many other applicable documents for various Hanford Site tank farm systems also give more
specific basis; however, on detailed review of the basis in these documents, many of these bases
either no longer apply or were not applicable to the stated application. The basis material is
covered in the governing documentation above; however, some of the older systems and
components were at the Hanford Site before the above governing documents were in place.
Many of these older systems have been either upgraded or no longer used. However, a few
components are still in used on Hanford Site tank farm ventilation systems.

The following documents were referenced in the previous revision of the OSDs as related to
ventilation. The technical basis section of this document supersedes many of these supporting
documents unless referenced specifically. Some of the documents listed here no longer apply
but have been listed for information only and reference to technical basis changes as follows:
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» HNF-SD-RE-TI-223, Technical Basis for the 241-AZ-702 Vessel Ventilation System
Operating Specifications;

o HWS-10278, Gaseous Effluent HEPA Filter System, In-Place Efficiency Testing of),

¢ SD-RE-QOCD-004, Compilation Of Basis Letters Referenced In 244-AR Vault Operating
Specifications;

o SD-RE-TI-008, Compilation of Basis Letters Referenced in 241-AN, AP, AW, AY, AZ,
and SY Process Specifications;

» SD-RE-TI-012, Single-Shell Waste Tank Load Sensitivity Study;

o SD-RE-TI-035, Technical Bases for Single-Shell Tank Operating Specifications
(Includes internal letter 65950-85-263-AlX, “Process Conditions for Operation of High
Efficiency Particulate Air Filtration on Single-Shell Tanks.”);

o  WHC-CM-7-5, Environmental Compliarice (No longer applicable);

o WHC-SD-RE-TI-216, Technical Basis for the 204-AR Waste Unloading Facility
Operating Specifications;

o  WHC-SD-WM-TI-352, Technical Basis for OSD-T-151-00015; and
» WHC-SD-WM-TI-481, Technical Basis for OSD-T-151-00011.

In addition to Hanford Site tank farm specific documents, many other associated documents, test
reports, or new requirements have been published with useful information related to the Hanford
Site tank farm ventilation systems.

C2.0 SPECIFIC DOCUMENTATION RELATED TO HEPA FILTERS

Within the DOE complex, the various standards and guidance documents applicable to HEPA
filtration confinement system vary within the DOE complex and are not consistent. This has
been noted by the Defense Nuclear Facilities Safety Board assessments related to HEPA
filtration as listed below.

e DNFSB/TECH-23, HEPA Filters Used in the Department of Energy’s Hazardous
Facilities: Reviews have identified potentially significant weaknesses in the maintenance
and operation of DOE confinement systems, particularly in the procurement, testing,
application, and use of HEPA filters.

o DNFSB TECH-3, Overview of Ventilation Systems at Selected DOE Plutonium
Processing and Handling Facilities: Earlier review of DOE facilities with deficiencies
shown in adherence to DOE requirements.

A recent assessment of the vulnerability of HEPA Filters at the Hanford Site tank farms by
CH2M HILL Hanford Group, Inc. (CH2M HILL) in May 2000 (Gustavson 2000) reviewed
HEPA filter safety-related features affected by aging, wetting of filters, exposure to high
temperature, exposure to corrosive or reactive chemicals, and exposure to radiation. The overall
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vulnerability assessment (DOE/ORP-2000-20) was issued by ORP in May 2000 (French 2000).
This overall assessment resulted in a corrective action letter (Popielarczyk 2000) with a plan to
fix deficiencies in six areas as follows:

1. Testing: 244-S, 244-A, and 244-TX HEPA filters do not meet ASME Standard N510
testing requirements,

2. Reliability: HEPA filters may not be adequate due to exposure to low concentrations of
hazardous chemicals (ammonia and volatile organic carbons [VOCs]) and filter age,

3. Recordkeeping: Some record dates regarding installation date of HEPA filters are not
readily available,

4. Quality Assurance: There are some inadequacies in the storage and handling of HEPA
filters,

5. Replacement Criteria Relative to Age: None have been defined, and

6. Tracking: Need improvements in the cradle-to-grave tracking of HEPA filter sertal
number.

As part of the above assessment (DOE/ORP-2000-20, Executive Summary), the policy and
procedures were noted to need improvement. The assessment stated, “Programs need to be
established or revised for periodic replacement of HEPA filters, use of independent filter test
facility considerations, evaluation of HEPA systems against latest revisions of applicable
Code/Standards, and equivalency evaluation of the adequacy of performance testing.”

Currently at the Hanford Site, none of the DOE Standards related to HEPA filters are used
because the HEPA filters at the Hanford Site do not meet all of the requirements of these
documents; specifically ASME AG-1 (ASME 1997). For ordering HEPA filters,
DOE-STD-3020-97, DOE Standard Specification for HEPA Filters Used By DOE Contractors,
references ASME AG-1 (ASME 1997), Section FC (HEPA Filters), but the DOE standard does
not meet the entire Section FC. As a result, the Hanford Site orders HEPA. filters with the
following specifications:

o HNF-S8-0552, Specification For Procurement of Nuclear Grade High Efficiency
Particulate Air (HEPA) Filters; and

e HNF-8-0477, Specification For Procurement of Nuclear Grade High Efficiency
Particulate Air (HEPA) Filter Sizes and Shapes NOT Covered by ASME AG-1.

In the near future, it is planned that all new HEPA filters destined for the Hanford Site will be
verified and inspected and tested at the DOE Filter Test Facility (FTF) prior to delivery to the
Hanford Site (Short 2001). The Hanford Site previously has had an exemption to this DOE
requirement (Wood 2001) but once initiated, all new Hanford Site filters will meet all of the
requirements of the following DOE standards:

o DOE-STD-3022-98, DOE Standard DOE HEPA Filter Test Program; and
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s DOE-STD-3025-99, DOFE Standard Quality Assurance Inspection and Testing of HEPA
Filters.

Recent receipt inspection data (Slawski 2001) from Los Alamos National Laboratory (LANL), a
DOE facility, show HEPA filters test rejection rates as high as 18.7 percent in 1996 and
15 percent during the first six months of 2000.

For HEPA filters used at the Hanford Site, the FSAR (HNF-SD-WM-SAR-067, Section 4.4.3.1,
Safety Function) summarizes the status as follows:

“The existing ventilation HEPA filter units are adequate for the required safety function.
Operability of the HEPA filter units is verified at the time of installation and annually
thereafter using a challenge acrosol. When the active ventilation system is operating, the
differential pressure across the HEPA filters is monitored daily. HEPA filters are
purchased from qualified suppliers to the requirements of Hanford Site procurement
specification HNF-S-0552, and are tested to exacting national consensus standards

(e.g., ASME AG-1, Code on Nuclear Air and Gas Treatment [ASME 1997}). This
procurement program helps to ensure that the filter element will adequately meet sealing,
structural, environmental, and filtration efficiency requirements.”

A key source for information on HEPA filters that includes most or all of the Nuclear Air
Cleaning Conference Proceedings can be found at HEPA Filter Web Site link

http://tis.eh.doe.gov/hepa/index.html .

Information related to HEPA filter use and operations at other DOE facilities can be found in the
following references:

e UCRL-MA-133867; LLNL ES&H Manual Vol. I - Part 12, General H&S Control -
Safety Equipment and Facilities - 12.5 High-Efficiency Particulate Air (HEPA) Filter
System Design for LLNL Applications;

e UCRL-AR-133354, HEPA Filter and In-place Leak Testing Standard,

o Fermilab 5091.1, High Efficiency Particulate Air (HEPA) Filters System Program,
Fermi National Accelerator Laboratory (Fermilab); and

e Brookhaven National Laboratory: 1H62200, Standard Operating Procedure: Program
Procedure, HEPA Filter Surveillance Program and IH62300, Standard Operating
Procedure: Program Procedure, In-Place HEPA Filter Testing.

Some new and future development and testing of HEPA filters include:

e Upgraded neoprene (Lowe 2001);
e New filter material with promise for high humidity use (Sekellick and Jha 2000); and
e Demonstration of HEPA filter alternatives (SR00-2027).
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40 CFR 52, “Approval and Promulgation of Implementation Plans,” Title 40, Code of Federal
Regulations, Part 52. (Internet: http://apweb02 1rl.gov/aop/regs/40cfr52e.htm).

40 CFR 60, “Standards of Performance for New Stationary Sources,” Title 40, Code of Federal
Regulations, Part 60. (Internet: http://apweb02.rl.gov/aop/regs/method] htm);
http://apweb02.rl. gov/aop/regs/methodla.htm);
hitp://apweb02 rl.gov/aop/regs/method?2 .htm);
http://apweb02.1]. gov/aop/regs/metod-2a.htm);
http://apweb02.1l.gov/aop/regs/method4a.htm);

http://apweb02.rl. gov/aop/regs/methodSa.htm).

40 CFR 61, “National Emission Standards for Hazardous Air Pollutants,” Title 40, Code of

Federal Regulations, Part 61. (Internet: http://apweb02.rl.gov/aop/regs/subh.htm,
http://apweb02.rl.gov/aop/regs/subparth.pdf);

http://apweb(2.1l.gov/aop/regs/m114. him, http://apweb02.1l.gov/aop/regs/m1 14 pdi).

ASME, 1989a, Nuclear Power Plant Air-Cleaning Units and Components, ASME N509,
American National Standard, The American Society of Mechanical Engineers,
New York, New York.

ASME, 1989b, Testing of Nuclear Air Treatment Systems, ASME N510, American National
Standard, The American Society of Mechanical Engineers, New York, New York.

ASME, 1997, Code on Nuclear Air and Gas Treatment, ASME AG-1, American National
Standard, The American Society of Mechanical Engineers, New York, New York.

CH2M HILL, 2002, CH2M HILL Authorization (Safety) Basis, CH2M HILL Hanford Group,
Inc., Richland, Washington. (Intranet:

http://apweb05.11.gov/chg/chgab/index3.cim?FileName=%2Fdocs%2F1%2Fdocs %2 FDef
ault%2FEhtm&Pagenum=1&).

DNFSB/Tech-3, 1995, Overview of Ventilation Systems at Selected DOE Plutonium Processing
and Handling Facilities, Defense Nuclear Facilities Safety Board, Washington, D.C.
(Internet: http://www.dnfsb.gov/pub_docs/dnfsh/tr _19950320.html).

DNFSB/TECH-23, 1999, HEPA Filters Used in the Department of Energy's Hazardous
Facilities, Defense Nuclear Facilities Safety Board, Washington, D.C. (Internet:
http://www.dnfsb.gov/pub_docs/dnfsb/tr 19990608.pdf).

DOE/EH-0173T, Environmental Regulatory Guide for Radiological Effluent Monitoring and
Environmental Surveillance, January 1991, U.S. Department of Energy,
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HEPA FILTER DIFFERENTIAL PRESSURE RELATIONSHIPS

D1.0 OPERATING PRESSURE (CLEAN FILTER)

By design specification, the maximum resistance (i.e., differential pressure) for a clean filter is
not to exceed 1.0 in. w.g. or 1.3 in. w.g., depending on filter size for various filter sizes and
designations (ASME AG-1, FC-4220, “Resistance to Airflow” and Table FC-4000-1, “Nominal
Sizes and Ratings” [ASME 1997]). These maximum resistance values are listed in

Table FC-4000-1 (ASME 1997} for various filter sizes and applicable minimum rated air flow.
Since the pressure drop is dependent on flow rate, at the system rated flow, these values may be
lower if the system flow rate is lower than the manufacturer’s rated flow.

The minimum resistance (i.e., differential pressure) for a clean filter is not listed in any standards
because this is not a value any standard would want to limit. The ideal case for minimum
resistance would be for the filter to have no resistance; however, this is not the case. In
discussions with Flanders Filters, Inc., (see Appendix E), supplier of the majority of the Hanford
Site tank farm HEPA filters, a good range for minimum differential pressure value would be

0.5 to 0.8 in. w.g. at the manufacturer’s rated flow. This range 1s based on years of Flanders
HEPA filters testing at the manufacturer’s rated flow to assure compliance with the maximum
resistance requirements in ERDA (1976), and previous standards. When filters are tested at
manufacturer’s flow rate, the actual resistance (1.e., differential pressure) is recorded on the filter.
Flanders Filters Inc. does not recall any filters having a resistance less than 0.5 in. w.g. but has
typically seen the filters with a resistance as low as 0.8 in. w.g. This information also correlates
with that found in RPP-5594, Evaluation of Alternative Control For Prevention and/or
Mitigation of HEPA Filter Failure Accidents at Tank Farm Facilities, Section 5.1.1

(Gustavson 2000), which states “The initial pressure drop across a clean HEPA filter is
approximately 0.8 to 1.0 in. w.g. at rated flow.”

D2.0 LEAKTEST PRESSURE (RESISTANCE TO PRESSURE) - BASIS

Per the FSAR (HNF-SD-WM-SAR-067, Section 4.4.3.4, “System Evaluation™), “HEPA filter
units shall: ... Resist leakage when exposed to a differential flow stream pressure of 2.49 kPa
(10 in. w.g.).” By design specification (ASME AG-1, FC-5000 Inspection, FC-5100
Qualification Testing, FC-5140 Resistance to Pressure [ASME 1997]), all new filters are
qualified (i.e., to leak test pressure) by the manufacturer at 10 in. w.g. for one hour under the
following conditions defined in Table FC-5140-3 (ASME 1997). For some specific model
numbers, a manufacturer may have the HEPA filter “independently” qualified to 10 in. w.g.
However, qualification is only good for the exact model tested and even a small variation from
the specific model number tested would not be qualified. Currently, the Army Aberdeen Proving
Ground in Maryland is the only facility qualified to do “independent” qualification testing for
DOE HEPA filters.
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D3.0 MAXIMUM DESIGN PRESSURE - BASIS

Historically the standards, guide documents, and other related documents have established or
suggested that the HEPA filter maximum pressure be 10 in. w.g. for continuous operation. This
is the same differential pressure limit at which the required leak test pressure (i.e., resistance to
pressure test) is performed; althoungh this test is limited to one-hour duration verses continuous.
Quotes from several other important references substantiate the maximum pressure of

10 . w.g.:

e “By specification, new HEPA filters must have sufficient structural strength to withstand
a continuously applied overpressure of 10 in. w.g. or higher, for at least 15 minutes
without visible damage or loss of efficiency. For used filters, a value of 8 in. w.g. is
recommended for design or planning purpeses.” (ERDA 76-21, pages 46-47, Section 3.2,
“HEPA Filters,” Section 3.2.4, “Mechanical Properties” [ERDA 1976]),

e “The HEPA filters are designed to operate continuously at a pressure drop of 10 in w.g.”
(Ehli 1980); and

e “The maximum differential pressure allowable on the HEPA filter is 2,491 Pa
(10 in. w.g.).” (FSAR, HNF-SD-WM-SAR-067, Section 3.3.2.4.4).

D4.0 STRUCTURAL DESIGN PRESSURE - BASIS

The structural design pressure of HEPA filters depends on a variety of operating parameters and
mounting conditions. In any case, it must exceed the leak test pressure (resistance to pressure
test) of 10 in. w.g. For short periods of time, the HEPA filters can withstand shock pressures
higher than the maximum design pressure.

As stated in ERDA 76-21 (ERDA 1976, Section 3.2.4 “Mechanical Properties”), “Resistance to
shock pressures is important in a HEPA filter because it is often the final barrier between the
contaminated space and the atmosphere. The shock overpressure resistance of open-face
rectangular filters, based on tests by the U.S. Navy, is given in Table 3.3 and Figure 3.4”
(ERDA 1976). The recommended shock overpressure design limit for used filters based on a
50 msec duration is shown in Tables 3.3 of the ERDA 76-21 Handbook (ERDA 1976), range
from a minimum of 1.2 psi (33 in. w.g.) to 2.7 psi (75 in. w.g.) for various filter sizes and face
guard configurations. “In addition, the filter should be able to withstand the considerably
higher, but short duration, overpressures that might be encountered in a tornado or when a
damper inadvertently slams shut in the duct system. Although the design basis tornado specifies
an overpressure of 3 psi for a period of 3 seconds, it 1s unlikely that the HEPA filters would be
subject to such a condition because of the attenuating effects of the stack, ductwork, and fans.”

Additional information related to older HEPA filters (Ehli 1980) states “The HEPA filters are

designed to ... withstand pressure surges of 28 in w.g.... while maintaining the specified
efficiency ....”
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Discussions with Flanders Filters Inc. (see Appendix E) did not define a maximum structural
pressure limit because it was so dependent on the filter, system operating parameters, and
mounting. For liability reasons, Flanders Filters, Inc. would not state any structural value greater
than the leak test pressure of 10 in. w.g. Discussions with Terry Kaiser (see Appendix K), one of
the Hanford Site Systems Engineers on tank farm ventilation systems, suggest that there may
have been a failure of a Flanders’ HEPA filter as low as 11.0 in. w.g., but the details of this
failure are not known.
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DISCUSSION NOTES RELATED TO HEPA FILTERS
WITH FLANDERS FILTERS, INC., JUNE - AUGUST 2002

Following are applicable excerpts from Mr. Eric Berglin’s conversations with Flanders
Filters, Inc. from June 4 & 10, 2002 and August 19, 2002. Items that have been added for
clarification to the reader but are not part of the exact original message are shown in
italics.

Memorandum Documenting Telephone Conversation Regarding Flanders HEPA Filter
Design and Operation Parameters with Glen Moore of Flanders Filters Inc. on 6/4/02 from
9:10 to 930 am PST with updated information per phone discussion with Chris Winstead
on 6/10/02 around 11 am PST)

The following information was obtained from telephone conversation with Glen Moore (phone
252-923-2911) on 6/4/02 around 9:10 to 9:30 am PST. This conversation was initiated by the
e-mail message Eric Berglin sent on 6/3/02 requesting information related to Flanders HEPA
filter parameters relevant to continuous operation. Mr. Berglin has summarized the Flanders’s
response to the parameters below as “Flanders Response.” To ensure information is correct, this
memorandum was checked and approved by both Glen Moore and Chris Winstead at Flanders
Filters Inc.. As Flanders provides almost all the Tank Farm HEPA filters, the information
provided by Flanders related to their HEPA filters is directly relevant to supporting the technical
basis.

HEPA Filter Parameter — Continuous Operation - Flanders Responses — 6/4/02

Technical details and supporting basis related to HEPA filters under CONTINUOQUS
OPERATING from discussions with Flanders:

1) Differential Pressure (Continuous Operations)
a. Maximum Design Pressure (@ rated flow — Dirty Filter

Flanders Response: By design specification, all filters are rated for a
design pressure of 10 inches water gage. Specific filter model numbers
are “independently” qualified at the Army Aberdeen Proving Grounds in
Maryland at a cost of approximately $40,000 per filter part number that
included testing up to the design differential pressure of 10 inches of
water. This “independent” qualification is expensive to Flanders, 18
filters have to be provided for each testing sequence, and as a resuit only a
few models out of the close to 100 models available based on part number
combinations are tested. Flanders currently has 4 filter model numbers
qualified and expect to have a total of 6 qualified by December 2002. For
model numbers not specifically “independently” qualified, the 10 inches
water gauge design pressure still applies Flanders Nuclear Grade Filters as
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these filters have the same methods and materials of construction and
therefore should perform the same as those “independently” qualified.
The actual “Structural Capability Pressure” is obviously higher than the
“Maximum Design Pressure” but no specific value was given by Flanders.

b. Maximum operating pressure (@) rated flow — Dirty Filter

C.

Flanders Response: There is no maximum operating pressure suggested
by Flanders because this parameter varies depending on the specific
ventilation system parameters and environment. This pressure would fall
somewhere between the “maximum design pressure” of 10 inches water
gage stated above, and the “suggested replacement pressure” below.

Suggested replacement pressure @ rated flow — Dirty Filter

Flanders Response: The industry rule of thumb is to replace the filter
when the pressure drop doubles from that of the “clean” filters (i.e., new
installed). However, it should be recognized that (1) 80% of the industry
applies to “clean rooms™ that operate in a very clean environment and
therefore do not “load up” quickly, and (2) filter manufacturers are in the
business to sell filters and more frequent change out of filters sell more
filters. Historically, filters operating in “dirtier” environments have
successfully used 3 to 5 inches water gage for replacement pressure.

d. Maximum operating pressure (@ rated flow — Clean Filter

€.

Flanders Response: 1.0 to 1.3 inches water gage at rated flow depending
on specific filter.

Minimum operating pressure (@ rated flow - Clean Filter

Flanders Response: 0.5 inches water gage at rated flow should be a good
value to conservatively cover all filters. Each filter specifically list the
pressure drop at rated flow and values as low at 0.7 to 0.8 inches water
gage have been observed.

2) Temperature (Continuous Operations)

a.

Maximum for sealant - Fire-retardant solid urethane

Flanders Response: 200 °F for continuous operation.

Maximum for sealant - RTV silastic silicone

Flanders Response: 450 °F for continuous operation.

Maximum for gasket — Neoprene

Flanders Response: 200 °F for continuous operation. This maximum
operating temperature has just recently been lowered by Flanders from
230 °F to 200 °F based on recent data from the Flanders’ neoprene
manufacturer.

Maximum for gasket — Silicone sponge

Flanders Response: 450 °F for continuous operation.
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e. Maximum for gasket — Glass packing

Flanders Response: 1000 °F for continuous operation.

f. Maximum for gasket — BLU-JEL © Seal
Flanders Response: 392 °F for continuous operation.

Flanders Special Note: For short periods of time, the temperature limits may be
higher than those listed above.

3) Efficiency
a. Minimum efficiency %

Flanders Response: By definition, HEPA filter efficiency is 99.97%. DOE
has used a filter efficiency 0f 99.95% in the field but the basis for this
requirement is not known.

b. Particle size of efficiency %

Flanders Response: The nominal particle size is 0.3 micron (or
micrometer). This 1s based on the aerosol DOP.

¢. Testing aerosol used for efficiency %

Flanders Response: The testing aerosol used by Flanders for
manufacturer’s testing is DOP; or PAO (Emory 3004) if specified by the
customer.

d. Testing parameter conditions for aerosol testing %
Flanders Response: For manufacturer’s efficiency testing, Flanders uses
DOP aerosol generated thermally. Test parameters are to AG-1
specifications.

4} Humidity
a. Maximum humidity for wood-cased filter housing

Flanders Response: Wood-cased filter case can accommodate up to 100%
relative humidity. Literature has suggested lower values of relative
humidity based on ASME standards for plywood but through years of
operational experience, Flanders has not observed problems (i.e., such as
wood swelling and filters getting stuck, splitting, etc.) with operations at
higher humidity levels. Flanders recommends a steel case filter for
applications of high humidity and elevated temperatures.

b. Maximum humidity for steel-cased filter housing

Flanders Response: Steel-cased filters can accommodate up to 100%
relative humidity.

¢. Maximum humidity for filter media
Flanders Response: With the Flanders waterproof coating that penetrates
through filter material; relative humidities up to 95% continuous can be
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accommodated. Per specification, a relative humidity of up to 100% can
be accommodated but water on the filter will quickly raise the differential
pressure across the filter. Flanders has successful accommodated water on
their filter media and when allowed to dry, is not degraded in operating
performance. Performance in high humidity by Flanders HEPA filters is
better than some other HEPA filter manufactures because Flanders applies
waterproofing “through” the filter media, whereas some other
manufacturers only apply the waterproofing “on the surface™ of the filter
media.

d. Any special precautions related to humidity for HEPA filters

Flanders Response: It is good engineering practice to keep the HEPA
filters dry. Operation in a high relative humidity environment can, under
certain conditions, cause water to condensate on the filter media. Water
on the filter media causes the differential pressure to increase and under
some conditions could cause filter plugging. Long-term exposure of filter
media to water can weaken the filter and lead to filter failure.

5) Environment Constraints

a. Special precautions from acids

Flanders Response: Some acids, like hydro-fluoric and nitric, can attack
the glass fibers in the filter media. Flanders can provide additives to the

filter media that can accommodate some small fraction of these materials
(up 5%).

b. Special precautions from caustics

Flanders Response: Caustic can attack metal parts in the frame,
containment housing, and ductwork. Typically, the greater threat of attack
is to other metal parts of the ventilation system and not the metal in the
HEPA filter itself.

c. Special precautions from materials that may attack and degrade filter media

1.
ii.
1ii.

1v.

6) Maintenance

Wood-cased housing
Steel-cased housing
Aluminum parts
Filter media

Flanders Response: Items here are covered by a. and b. of this same
section.

a. Manufacturer’s suggested shelf life of HEPA filters and any special
considerations
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Flanders Response: Flanders has a suggested 3 years of shelf life. The
three years is based on limitations from the manufacturers’ of the gasket
materials, neoprene and silicone. This 3-year shelf life does not apply to
the gel seal as these units have seen over 20 years of service. Historically,
HEPA filters with gasket materials of neoprene and stlicone have greatly
exceeded the three-year life and some have seen over 20 years of service.

b. Manufacturer’s suggested replacement frequency of HEPA filters and any special
considerations

Flanders Response: Flanders has suggested that filters be changed based
on the differential pressure. However, DOE has been using in recent years
a combination of differential pressure and service life (something on the
order of 10 years. This DOE combination is being used at DOE’s
Savannah River Site.

7) Other related questions (may be related to older filters not in the current Flanders catalog)
a. What would a Filter Media of “713” be?

Flanders Response: This is a valid filter media. It is an older
“experimental” 99.97% efficient HEPA filter. This filter had 5%
additional special glass and Nomex incorporated into the filter for higher
temperature operation. Special media developed by Flanders for one
customer, Rocky Flats, with more stringent requirements than standard at
the time (approximately 9 years ago in the early 1980s). This filter would
have met all nuclear grade standards at the time.

b. What would a Pack Type of “F” be?

Flanders Response: Today this is constdered an industrial grade filter but
prior to 1996, it may have been classified as a Nuclear Grade HEPA Filter.
For the specific models T-007-F-03-05-NU-51-23-GGF-US5,
T-007-F-03-05-NV-51-GGF-US, and T-007-F-03-NU-51-23-GGF-US5,
these were Nuclear Grade HEPA filters at the time of manufacturer.

¢. Any information on how MIL Standard 51068 and MIL Standard 51079 may have
been incorporated into ASME AG-1?

Flanders Response. ASME AG-1 has incorporated the two MIL Standards
51068 and 51079 into Section FC and Appendix I. The Army quit
maintaining these standards in 1995, MIL Standard 51068 was a
construction standard for HEPA filters. MIL Standard 51079 was a
construction standard for the HEPA filter media only.

Additional Questions For Flanders Generated After Conversation To Clarify Flanders

Responses — 6/4/02

1. Is there a “Structural Operating Pressure” for Flanders HEPA filters?
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Flanders Response: 10 inches water gauge maximum.
Do all Flanders Nuclear Grade HEPA filters have waterproofing applied?
Flanders Response: Yes.

If so, has Flanders used this waterproofing on Nuclear Grade HEPA filters for the last 30
years?

Flanders Response: Yes, to their knowledge. All personnel from the early days
are now gone, but it is believed that waterproofing of filter media has been done
since the beginning, up to 30 years ago.

If not, when did Flanders start applying waterproofing on Nucledr Grade HEPA filters?

Flanders Response: NA, Flanders believes they have always used waterproof
filter media.

Flanders has stated that additives can be added to accommodate hydro-fluoric and nitric
acids up to 5%. Is this 5% by weight or volume?

Flanders Response: Mostly like by volume.

Listing of Additional Supporting Documentation From Flanders

1.

A S o

Fire-retardant solid urethane — Manufacturer documentation for 200 °F continuous
operation

RTYV silastic silicone — Manufacturer documentation for 450 °F continuous operation
Neoprene - Manufacturer documentation for 200 °F continuous operation

Silicone sponge - Manufacturer documentation for 450 °F continuous operation
Glass packing - Manufacturer documentation for 1000 °F continuous operation
BLU-JEL © Seal - Manufacturer documentation for 392 °F continuous operation
Flanders Response: Checking with Flanders engineering department but these

temperatures may be listed on MSDS sheets. See Appendix H for Flanders response to
this question.

Discussions With Flanders August 2002

From: Eric_J Berglin@RL.gov

Sent: Monday, August 19, 2002 4:47 PM
To: Maynor Dykes

Cc: cwinstead@csc.flanderscorp.com
Subject: HEPA Filter Questions

Maynor,

1. Does Flanders specify a minimum flow rate for their HEPA filters?
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From: Maynor Dykes [mailto:mdykes@ffi.flanderscorp.com]
Sent: Monday, August 26, 2002 7:40 AM

To: "Eric_J_Berglin@RL.gov'

Subject: RE: HEPA Filter Questions

Question 1 - No manufacturer specificies a minimum flow rate on their HEPA filters. This is
taken care of with what is called the "two flow" test (100% and 20%). When test are made at
20% it 1s a very severe test and if the filters pass this test, most likely they will pass test at even
lower flows.


mailto:mdykes@ffi.flanderscorp.com
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APPENDIX F

DISCUSSIONS ON BREATHER FILTERS WITH
HANFORD SITE ENGINEERING STAFF,
JULY 2002
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DISCUSSIONS ON BREATHER FILTERS WITH HANFORD SITE
ENGINEERING STAFF, JULY 2002

Following are applicable excerpts from Mr. Eric Berglin’s discussions with Ed Dalpiaz
June 13, 2002 starting at 9:30 am and Terry Kaiser around 10:00 am.. Items that have
been added for clarification to the reader but are not part of the exact original message are
shown in italics.

In the essence of clarifying some of the stated requirements and basis for HEPA BREATHER
FILTER in the OSDs and state reference materials, Mr. Eric Berglin conversed with Mr. Ed
Dalpiaz a Design Authority (DA) in Hanford Tank farm ventilation systems and Terry Kaiser,
System Engineer in Hanford West Tank Farms. The reference materials are:

1) OSD-151-T-00015, 2002, Operating Specifications for Miscellaneous Facilities, Rev.
B16, CH2M HILL Hanford Group, Inc., Richland, Washington. (Hanford Intranet:
\\dptfpe03\webproc\Technicall\OSD\Controlled\OSD-T-151-00015C.pdf} specifically
section 6.0.

2) Caleulation from WHC-SD-WM-T1-352 Rev. 1 in Appendix N,

1. Section 6./ of reference 1) above states "Violations of these limits will cause filter
damage which could release radionuclides into the atmosphere.” However, the stated
limit is ““1.6 inches water gauge @ 160 cfm.” In addition, the Technical Basis states “See
WHC-SD-WM-TI-352. Breather filters (12x12x11.5) are rated at 160 cfm. Specification
limits are 100% over vendor specifications for a new filter at these airflows to allow
operating room.” (See attached calculation from WHC-SD-WM-TI-352 for Breather
Filters). All other HEPA filter requirements for protection from failure are, we using 4.0
and 5.9 inches of water gauge to protect against failure.

a. Is 1.6 inches of water gauge justified for protection of filter damage on passive
systems verses active systems? Discussion with Terry Kaiser suggest that these
breather filters are typically replaced about every 5 years due to filter gasket
failure brought about by exposure to outside environmental conditions; primarily
temperature. Based on this information, it appears that even though the 1.6 inches
water gauge is conservative compared to the limit set on the other HEPA bases, it
may be acceptable since it has had little consequence in actual operation.

b. The industry standard for replacement of HEPA filters is 2 times the original
clean pressure drop as stated by this calculation. However, 80% of the HEPA
filters used are in a clean room environment and hence, do not have much
contamination buildup due to the clean environment they operate in. Can this
same requirement be justified for Hanford Site filters? Yes, based on the above
information from Terry Kaiser, these breather filters in operation are not clogging
up. In addition, these filters are typically operating a very low flow rates. The
nominal pressure differential is zero since these are passive systems designed to
equalize the pressure between the tank and the outside environment with a
resulting very low flow rate.
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Could this lower limit be justified to assure filter is not clogged (i.e. doesn’t allow
the tank to breathe) and not filter damage? Yes, based on (b) above.

2. Application of HEPA Breather Filters

a.
b.

Are these breather filters used on anything other than SSTs? Yes.

If so, where are they used? Primarily Double-contained receiver tanks (DCRTs),
and Catch Tanks.

For any system where breather filters are used, what is the justification /
calculation for the 160 cfm flow rate? Just the rating of the HEPA filter. As far
as the application, the actual flow rate is believed to be much below this 160 cfm,
however, no basis has been found for the range of flow through the Tank Farm
tanks for these HEPA systems at this time. In Procedure 3-VBP-157, the in-place
testing uses a range of 35 to 100 cfim using a flow imposed by a low flow test fan.

3. Testing if HEPA Breather Filters

a.

b.

How are these filters tested in-place at (i.e. what generates the fest flow if these
are passive systems? Using a portable fan per procedure 3-VBP-157. A port is
provided for hooking up a fan and hose to do testing while the tank is valved out
from the filter pathway.

A portable vacuum? No, a portable fan is used.

4. Breather Filters

a.

Are all breather filters HEPA filters? Yes.

5. In the Detection/Control section, it states “A tank pressure relief loop seal attached to the
breather filter assembly 1s set to relieve at 4 in wg.”

a.

What is the justification for this 4 inches water gauge seal loop relief? Per
Terry Kaiser, justification comes from the Dome Load Assessment in the FSAR
with a 6-inch water gauge limit. The seal loop limit is 33.33% below the tank
limit in the FSAR and will prevent the tan k from every reaching 6 inches water
gauge. The seal loop fluid is Dow Corning 200 Silicone fluid with a specific
gravity near 1.0 per Tank Farm Procedure TO-060-015 “Monitor Waste Storage
Tank Oil Seal Loop and Change out Breather Filters.”

6. Inthe Recovery section, it states “If the test efficiency is less than 90%, the isolation
valve shall be closed to separate the filter from the SST and the seal loop must be
observed daily (unless hooked up to another HEPA filter system through a cascade line)
until the filter is replaced and the valve is reopened.”

a.

b.

What is being observed/verified on the seal loop? Presence of sufficient liquid in
frap.

What is the action if the seal loop limits are exceeded? Action per procedure TO-
060-015 “Monitor Waste Storage Tank O1l Seal Loop and Change out Breather
Filters” is to replace the fluid and rnotify the shift supervisor. Per Terry Kaiser,
the seal fluid on these breather filters has been blown out completely and the tank
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is open to the atmosphere. Per Terry, any time frame related to replacement of
this fluid would be dictated by Environmental requirements and currently there is
no engineering limit.
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FLANDERS FILTERS, INC, TEL: 252-546-3081
531 Flanders Filters Road FAX: 252-946-3425
Washington, North Carolina (USA) 27889

COGERIC0729

Mr. Fric Berglin

COGEMA ENGINEERING CORP.
2425 Stevens Drive

Richland, WA 99352

page f

Dear Mr. Berglin:

Confirming our recent conversation, we are pleased to provide this release of information letter,
conveying our consent for your including our Bulletin No. 936D Nuclear Grade HEPA Filters within
the Appendix portion of your report.

If you have any questions or require further assistance of any kind, please do not hesitate to contact

us.

Kind Regards,
FLANDERS FILTERS, INC.

Chris Winstead
Containment HEPA Sales

c Mr. Glen Mocore, National Sales Manager Containment Products

The Foremost Designers and Manufacturers of High Efficiency Air Filtratlon Systems For Sclence and Industry
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APPENDIX H

FLANDERS FILTERS, INC. LETTERS RELATED TO
HEPA FILTER TEMPERATURE LIMITS BASED ON HEPA FILTER MATERIALS
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APPENDIX 1

MAXIMUM TEMPERATURES FROM TMACS FOR TANK FARM TANKS
(May 16, 2002)
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APPENDIX J

DOE CHALLENGE AEROSOL DOCUMENTS SUPPORTING EMORY 3004 FOR THE
HANFORD SITE
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Department of Energy

Richland Operations Office
P.O. Box 550
Richland, Washington 99352

SEP 2 4 332

Contractors, Richland, Washington

Mr. T. M. Anderson, President
Westinghouse Hanford Company

Dr. W. L Meader, President
Hanford Environmental Health Foundation

Dr. W. R. Wiley, Director
Pacific MNorthwest Laboratory

Gentlemen:

USE OF EMORY 3004 FOR IN-PLACE HEPA TESTING

In response to inquiries the Headquarters Office of Engineering and Operations
Support Defense Programs has agreed Emory 3004 is an acceptable challenge
aerosot for in-place high-efficiency particulate air (HEPA) filter penetration
testing. Therefore, the Richland Field Office {(RL) authorizes the use of
Emory 3004 for in-place (HEPA) filter testing.

Note: This applies only to the testing of in-place filters and pot for the
acceptance testing of new filters which is performed by Hanford Environmental
Health Foundation (HEHF) using a different aerosol.

If you need further, information please contact Burt Hi11 at 376-6863.

Sincerely,

J. Z Huniter, Assistant Manager

for Operations

AMO:BEH

cc:

W. J. Schlauder - WHC

E. R. Ham@f— NHCHH
)_;»D. H. Steffen - WHC

C. K. Girres - WHC

J. D. Bright - PNL

2. T. Funk - HEHF
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APPROVAL OF EMERY 3004* AS A CHALLENGE AEROSOL
AT WESTINGHOUSE HANFORD COMPANY

D. A. GILLES
ABSTRACT

Dioctyl phthatate (DOP) has been the standard challenge aerosol material used
for HEPA filter testing for the past four decades. In 1980 DOP was determined
_ to be a "Suspect Carcinogen* and later a "Known Carcinogen®. As a result the
Department OF Energy {DOE) issued a recommendation to all centractors to
discontinue the use of DOP for aerosol testing. At the Hanford Site in
Washington State many mﬁteria1s were tested for use as a replacement. The
final product selected was Dilz—ethylhexy1 sebacate (DOS}; DOS performed
satisfactorily producing the required quality of aerosol smoke, but'nbt in the
same quantity that DOP produced. It also tended to plug the aerosol
generating equipment and creating a great deal of blow by. DOS was eventually
added to the "Suspect Carcinogen” list. With the the change of carcinogen
status and, consequently the waste handling status of DOS, a search for an

alternative material was sfarted.
The Search for an alternative to DOS had to deliver a product that would
produce the required quality and quantity of aerosol smoke while not being a

carcinogen, not producing regulated wastes, not exposing workers to obnoxious

*Emery 3004 is a trademark of the Henkel Corporation
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fumes and not posing any equipment maintenance problems. Research for the
a1ternate'started with the 16th and 21st Nuclear Air Cleaning and Treatment
Conference. From there, Emery 3004 was chosén for testing. Emery 3004 proved
to meet all of the above criteria. Testing was conducted by Westinghouse
Hanford Company (WHC), Hanford Environmental Health Foundation (H£HF) and the
United States Army Environmental Hygiene Agency (AEHA). Laboratory testing
caonducted by HEHF and AEHA determined that emery 3004 met the particle size
distribution requirements.of American National Standards Institute (ANSI),
American Society of Mechanical Engineers (ASME)} N510 standard for in place

_ HEPA filter testing. WHC conducted Eight months of field testing which showed
that Emery 3004 behaved 1ike traditional azeroseols. Based on the results of
this testing and with the concurrence AEHA, HEHF, Dames and Moore that Emery
3004 was a suitable rep]acemeqt for DOS, WHC petitioned the DOE for approval
of Emery 3004 as a challenge aerosol for in place HEPA fiiter testing. On
September 24, 1992, the Department of Energy, Richland Operations Office
authorized the use of Emery 3004 for in place HEPA filter testing on the
Hanford site.

The efforts to find a suitable replacement for DOS have enabled WHC to show a
cost savings through.reduced maintenance and waste handling costs and has
reduced the hazards workers are exposed to. WHC has paved the way for other
DOE contractors to receive authorization to use EMERY 3004. Already another
DOE contractor Westinghouse Idaho Nuclear Company (WINCO) has visited WHC in

order to acquire information to enable them to use Emery 3004.
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LEGAL DISCLAIMER

This report was prepared as an account of work sponsored by
an agency of the Unitad States Governmenl. Neither the
United States Government nor any agericy theraof, nor any of
thair ampioyases, nor any of their contractors, subcontraciors
or thair amployees, makes any watranty, @xprass or implied,
or assumas any legal iiability or responsibility for the
accuracy, completendss, or any third party's use of the resulls
of such usa of any inlormation, apparalus, product, or process
disclosad, or represants that its use would not infringe
privately owned rights, Reference harein to any spacific
cammercial product, process, or sarvica by trade name,
tradamark, manuiacturer, or atherwise, does not necessarily
constitute or imply its endorsement, recommendation, or
Tavaring by the United States Governmant or any agency
thareol or ils contractors or subcontractors. The viaws and
opinions ol authors axprassed harein do not necessarily state
or raftact those of the United States Government o7 any
agency thereol.

-

This report has baan reproducsd from the best available copy.

Prinked in e United States of Americs

DISGLM-2,CHP (1.81)
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WHC-5A-1509-A -

EMERY 3004’ AS A CHALLENGE AEROSOL: OPERATIONAL EXPERIENCE
AT WESTINGHOUSE HANFORD COMPANY

C. K. Girres
D. H. Steffen

Abstract

High Efficiency Particulate Air (HEPA) filter systems are tested
periadicaliy by chemicals such as dioctyl phthalate (DOP) and di-2-ethylhexyl
sebacate (00S) to ensure adequate performance. For eight months, Westinghouse
Hanford Compan} (Westinghouse Hanford) used Emery 3004 as a challenge aerosol
for in-piace HEPA filter system testing. Although Emery 3004, a non-
carcinogenic synthetic oil, has not been approved officially as a challenge
aerosol‘by the U. sS. Department of Enerqgy, Richland Field Office, Westinghouse

Hanford gained valuable information from its testing.

Operationally, Emery 3004 has several advantages over approved
performance testing chemicals, including that it is not considered a
carcinogen or suspect carcinogen; therefure; respiratory protection is not
required during testing. Additionally, Emery 3004 does not cause buildup on
or plugging of the test equipment 1ike DOP or DOS. By reducing the
maintenance required on equipment, use of Emery 3004 {increases the efficiency

of Westinghouse Hanford operations.

The concern with using Emery 3004 for in-place testing of HEPA filter
systems has been the lack of definitive data on its particle size distribution

when generated with a "cold smoke” generator. Quantitative data was not

‘Emery 3004 is a Trademark of the Henke) Corporation.
iii
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available to show compliance with the particle size distribution requirements '
of American National Standards Institute, American Society of Mechanical
Engineers N510, the standard for in-place testing. To provide comparative
data between DOP; DOS, and Emery 3004, Westinghouse Hanford performed a
practical field demonstration, and the results indicated that Emery 3004
behaved like the traditional aero;n1s. Additicnal preliminary tests were
conducted to obtain particle distribution data, and, as a result of this
testing, Westinghouse Hanford is taking steps te obtain the approval of Emery
3004 as a challenge aerocsol from the U.S. Department of Energy, Richland Field
Office.

ThiS~paper—discusses-the.operat fonal ddviiitagés of Emery 3004 and further
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FROM: D.H. STEFFEN JAN. 10, 1992
C.K. GIRRES : |

T0:  DISTRIBUTION
PRELIMINARY REPORT OF:
H.E.P.A. FILTER CHALLENGE AEROSOL
COMPARISON TESTS

Challenge aerosol comparison tests were conducted at Westinghouse
Hanford Company to compare the performance of three challenge aeroscls; {e.,
D.0.P., D.0.S., and P.A.O..

The tests were conducted using equipment that is normally used for
testing H.E.P.A. filter systems in the field at the Hanford Site. Actual
field conditions were simulated in the Vent & Balance Laboratory in the 2101-M
building in the 200 East Area.

: The comparison tests were conducted on January 09,1992, Three Air
Techniques Incorporated (A.T.I.) Model TDA-5A (hot pot) smoke generators were
used, one for each aerosol. Each smoke generator was set to the
specifications provided by the test equipment and aerosol manufacturer’s
recommendations. Three smoke generators were used to facilitate performance
of the tests in as short a time span as possible to avoid fluctuations in
ambient air pressure and temperature. An A.T.I. Model TDA-2E Penetrometer was
used to measure smoke penetration through the test filters.

Two 24"x24"x12" Flanders H.E.P.A. filters were used for the tests. The
first test series was conducted using an old filter which had been used
several years. The second test series was conducted using a new filter. The
third test series was conducted using the OLD filter with an intentional
perforation of 1/16" diameter x 2" deep located at the filter center. These
three tests were performed to generate data that was as similar as possible to
actual field conditions and provide a realistic comparison of the aerosols.

A1l test data, conditions, filters, instrument calibrations and test
methods were witnessed and verified by Quality Control and Industrial Safety
personnel.

The D.0.P. aerosol was tested at the beginning and conclusion of each
series of tests to "bracket" the other two aerosols and assure that the test
conditions remained constant.

The data indicates that P.A.0. performs nearly identical to D.0.P. and

slightly better than D.0.S. A1l three aerosols performed within 0.15% of each
ather. :

J-13
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The preliminary conclusion based on these tests js:
® P A.0. is a viable candidate for replacing both D.0.P. and D.0.S..
* The test results appear to validate the in place testing of H.E.P.A.
filter systems that were tested using P.A.0. as the challenge aerosol.

A report is being prepaired which will integrate these test results with
jdentified technical information. This report will make recomendations on the
disposition of the in place filter tests performed using P.A.0. between 5/2/9]
& 1/7/792.

Future reports will contain peer reviews of this report, opinions, and
data gathered by the aforementioned experts.

CHALLENGE AEROSOL COMPARISON TEST DATA
TEST #1 (USED HEPA FILTER)
AEROSOL RANGE PENETRATION READING

D.0.P. TR T oes 99.4%
D.0.5. , % — 0.7% 99.3%
P.A.0. 1% . 0.6% 99.4%
0.0.P. % 0. 7% 99.3%

TEST #2 (NEW HEPA FILTER)

AEROSOL RANGE |  PENETRATION READING

"~ D.0.P. T "~ 0.002% 99.998%
b0oS, g B00%% L
P.A.0. ' 1% 0.003% T 99.997%
DO TR 000%% 357996

TEST #3 (USED HEPA FILTER. PERFORATED)

AEROSOL RANGE PENETRATION READING

- D.0.P. - 1% - 0.3i 99.7%
D.G.5. 1% 0.2% 95.5%
P.A.O. 1% 0.35% T 95.65%
v.o.P. 1% 0.3% 99.7%

J-14
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[1] From: Byron H Ruelas II at ~WHCI67 1/15/92 12:21PM (2703 bytes: 58 Tn}
To: David H Steffen at ~WHC26

cc: Stephen L Brey, Daniel A Conners at ~WHC110, Cynthia K Girres at ~WHC26
Subject: RETEST OF HEPA FILTERS

-=- Message Contents —- ———

A RETEST WAS PERFORMED ON ALL HEPA FILTERS WHICH WERE
PREVIOQUSLY TESTED USING THE UNAPPROVED CHALLENGE AEROSOL
EMERY 3004 AT THE 222-5 LABORATORY. A COMPARISON THE TEST
RESULTS ARE AS FOLLOWS:

THE HEPA FILTER ON HOOD HO. & IN ROOM 1GB WAS TESTED ON
£/20/91 USING EMERY 3004 WITH THE FOLLOWING RESULT: .002%
PENETRATION.

THIS SAME HEPA FILTER WAS AGAIN TESTED ON 1/13/92 USING DOS
WITH THE FOLLOWING RESULT: .002% PENETRATION.

A .
10/25/91 USING EMERY 3004 WITH THE FOLLOWING RESULT: .002%
PENETRATION.
THIS SAME HEPA FILTER WAS AGAIN TESTED ON 1/13/92 USING DOS
WITH THE FOLLOWING RESULT: .002% PENETRATION.

EMERY 3004 WAS CONDUCTED ON 8/29/91. THE FILTERS WERE
AGAIN TESTED ON 1/14/92 USING DOS, WITH RESULTS AS FOLLOWS:

WEATHER CONDITIONS: 8-29-91 1-14-92
. AIR TEMP. 93% 36%F
HUMIDITY 43% 88%

AIR PRESS. 29.17 29.58

THE 8-29-91 TESTS WERE PERFORMED BY A PERSON WITH MANY YEARS OF
EXPERIENCE, USING A STANDARD WORK PROCEDURE.

THE 1-14-92 TESTS WERE PERFORMED BY A PERSON RELITIVLY NEW TO THE

JOB, USING THE SAME STANDARD WORK PROCEDURE, BUT WITH A SKECH
ATTACHED DEFINING PERTENANT TEST POINTS.

J-15
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NOTE: THE FOLLOWING FILTERS ARE "PAIRED" WITH THE ODD NUMBERED
FILTER IMEDIATLY UP-STREAM OF THE EVEN NUMBERED FILTER.
THE #9 FILTER IS A SINGLE EXHAUST FILTER.

FILTER NO. % PENETRATION % PENETRATION

Emery 3004 D.D.S.
8-29-91 1-14-92
1 .002 _ .004
2 .003 .005
3 .012 .020
4 .028 .020 -
5 .010 .015
6 .024 .015
7 .005 .002
8 . .003 -002
9 .002 .004
10 .036 .030
11 .046 A .030
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APPENDIX K

VENTILATION DISCUSSION WITH HANFORD SITE ENGINEERING STAFF
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VENTILATION - ERIC BERGLIN DISCUSSIONS WITH TERRY KAISER,

JUNE 13, 2002, 2:00 PM

Following are applicable excerpts from Mr. Eric Berglin’s discussions with Terry Kaiser
on June 13, 2002 at 2:00 pm. Items that have been added for clarification to the reader but
are not part of the exact original message are shown in italics.

Terry Kaiser is a System Engineer in Hanford West Tank Farms.

1.

Inlet Filter dP (Active System) — The inlet filter dP is generally not a problem as in many
systems, even if the filter is plugged, there is often enough in-leakage that system remain
operable. For these filters, the in-place leakage test is where the filter conditions are -
noted. Action: May be¢ able to eliminate dP requirements for some or all of the infet
HEPA filters on active systems.

Inlet Filter Configuration — On active ventilation systems, some systems have up to two
HEPA filters in series. Action: None, this is already covered in OSD,

. In-place Leak Test For Systems Not Conforming to N510 — Per TFC-ENG-STD-C-07.

2.9 Testing and Maintenance, it states, * ASME N510 shall be used as testing guidance
for those systems that were not designed to the ASME N509 requirements.” Per Terry,
this requirement has changed and currently no technical basis has been documented for
these systems. Some systems have AG-1 compliance matrixes but these are general held
by individual and not readily available. Action: Since the majority of HEPA filter
systems at Hanford Site tank farms fall into this category, this should be reviewed by the
Design Authority (DA) Ed Dalpiaz. Per Terry, these requirements come from the DAs.

In-place Leak Test Flow Rate and Frequency — Terry says that these test are done at the
design flow of the “system” and not at the “maximum rated flow of the manufacturer.”

In addition, this test is performed whenever the “design flow rate of the system™ is
changed. This requirement especially applies to the portable exhausters that are moved
around. In general, the Tank Farm systems have a set flow rate, but sometimes they are
changed. Terry said there is some tolerance in the system as they vary slightly. When
asked if this were put in as an OSD requirement, what would Terry consider a significant
change, ranges like 10%, 15%, 20%, and over 100 cfm were discussed. Action: Consider
adding requirement to do In-place Leak Test whenever system design flow rate is
changed by 15% or 200 cfim (whichever is greater).

. Name Changes From “Filter Efficiency” to “In-Place Leak Test” — Terry was concerned

that new wording did not match the FSAR/TSR but did verify that this changed name is
that used in the ventilation standards and guidance documents. Action: Consider
providing more cross-references to the FSAR/TSR by changing name to “In-Place Leak
Test (formerly call Filter Efficiency) to avoid confusion. Consider submitting change to
FSAR/TSR to correctly state requirement.
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. In-Place Leak Test particle size removed — Terry was concerned that this change did not
match the FSAR/TSR but did verify that the “0.3-micrometer” is not called out in
ventilation standards and guidance documents for this test. Action: Consider submitting
change to FSAR/TSR to correctly state requirement.

K-4



RPP-11413 Rev. 1

APPENDIX L

HANFORD SITE TANK FARM VENTILATION DISCUSSION WITH HANFORD SITE
TANK FARM ENGINEERING STAFF
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HANFORD SITE TANK FARM VENTILATION DISCUSSIONS WITH
HANFORD SITE TANK FARM ENGINEERING

Following are applicable excerpts from Mr. Eric Berglin’s discussions with Ed Dalpiaz on
June 11, 2002 at 11:00 am. Items that have been added for clarification to the reader but
are not part of the exact original message are shown in italics.

Ed Dalpiaz is a Design Authority for ventilation system in Hanford Tank Farms.
Ed,
Notes, issues, and actions from our discussions yesterday.

Meeting with Ed Dalpiaz / Eric Berglin June 11, 2002 at 11:00 am

1. HEPA Configuration

a. Double-Shell Tanks (DSTs):

1. On Primary Inlet —- HEPAs on AN, AW, AY, AZ, and S8Y. There is no
HEPA filter, or any filter on the inlets of AP tanks. AP is an anomaly,
per Ed Dalpiaz and he was not familiar with the background on why the
tanks did not have inlet filters. In flow is through various air infiliration
pathways. The tanks are not sealed pressure vessels.

2. On Primary Qutlet - HEPAs on all tanks

On Annulus Inlet — HEPAs on AN, AP, AW, SY ranks. AY and AZ
tank ventilation inlets do not have HEPA filters but filters slightly less
than the efficiency of a HEPA.

4. On Annulus Outlet —- HEPAs on all tank farms.
b. Single-Shell Tanks (SSTs):
1. Passive Ventilation — HEPAs on all tanks
c. Ed has not been able to find the technical design basis for the DST AP lack of
inlet filter anomaly.
2. HEPA Temperature Limit
a. A temperature limit of 200 degrees F is stated in ASME N509 above which the
HEPA filter shall have steel cases.
3. HEPA Differential Pressure

a. Split up systems into Passive, Active, Inlet, Outlet, First Filter, Filter Series, Pre
Filter, Post Filter, Filter groups in series, as appropriate. This will probably be
done as a table in each OSD. The system design as related to differential pressure
measurements may need to be done to assure all configurations are covered.

L-3
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b. Add the Gustavson set point document as basis document RPP-5594. Note:
RPP-5594 appears to suggest a minimum 0.2 inches water gauge set point instead
of the 0.1 listed in the TSR. The reason for this inconsistency is not known at this
time.

¢. Use the maximum values of 4.0 (inlet and exhaust filters after the first) and
5.9 (first exhaust) inches water gauge.

d. Through discussions with the Nuclear Safety personnel, the requirements in the
FSAR/TSR of 5.9 and 0.1 came directly from the OSDs with no other basis than
that. Eric suggested to Ed that the FSAR/TSR limits possibly have greater range
limits (10.0 maximum) and (greater than 0 minimum). With this change, Eric’s
suggested maximum limit of 6.0 verses the current 5.9 could be used. As the
FSAR/TSR will not be changed anytime soon, the 5.9 and 0.1 limits as currently
stated in these documents will be matched by the OSD.

Note: Per Bob Gustavson, a Hanford tank farm Design Authority (DA), the 0.1 in.
w.g. differential pressure limit discussed above came from an evaluation of flow
verses differential pressure charts from Flanders Filters, Inc. This evaluation
was based upon some exhausters in the FSAR differential pressure interlock
scope that were operating well below the design flow rate. The 0.1 in. w.g.
differential pressure limit was chosen as the highest possible lower limit without
risking spurious low differential pressure alarms from low flow conditions in
these few exhausters.

e. Ed suggested that if the OSD would use a new value and more conservative
below the 5.9, such as 5.0, it would not be as much as a problem to change but
something greater than 5.9, exceeding the FSAR/TSR requirements should not be
done.

4. HEPA Efficiency

a. Change this title “HEPA Efficiency” to correctly state the actual function “HEPA
In-Place Leak Test”

b. Change “efficiency” to “% penetration” to match standards wording. The word
“efficiency” for in-place HEPA testing is not correct terminology. Instead,
“efficiency” is the proper terminology for manufacturer qualification and
production testing.

¢. Remove the 0.3-micrometer diameter reference at this is incorrect. Instead, use
“DOE approved aerosol” that will include polydisperse liquid DOP or the
DOE-RL approved substitute Emery 3004.

5. Filters covered in OSDs

a. For this OSD update, only HEPA filters, to include there associated prefilters and
postfilters if required, will be addressed. Other filters, such as those on the DST
Annulus Inlet of AY and AZ that are not HEPAs, will not be addressed at this
time but will need to be addressed eventually.

6. Ventilation Configuration

L-4
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a. There is no document that currently describes all the various ventilation system
components and configurations for systems covered in the OSDs.
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APPENDIX M

OLDER TECHNICAL BASIS LETTERS FROM WHC-SD-TI-008



RPP-11413 Rev. 1

This page intentionally left blank.



RPP-11413 Rev. 1

Internal Letier QE\ Rockwell Internationa! 44
ome  March 27, 1980 ne . 65260-80-0905 SD~RE-TI~0G.
TO. e o FROM: imame. oy riase

. TFPC File - - T. J. Entd

. Tank Farm Process Control
. 2750-E/200-East
. 942-1149

.Suvwer. . AW Tank Farm Process Specifications - HEPA Filters

References: 1) Bullatin Ko. 1508-B, Mine Safety Appliances Ca.
"MSA Ultra Aire Filters*®

2) C. A. Sunn and D. M. Eaton, "HEPA Filter Performance
Comparative Study", Filter Applications Enginszering.
Hine Safety Appliances Company. Presented at 14th
ERDA Afr Cleaning Conference.

3) HPS-151-M, Rev 2, May 27, 1976, "Standard Specification
For High Efficiency Particulate Air Filters”

4) Gask-0-Seal Handbook, Issue §5411. Parker Seal Co. (1974)

5) Bullentin No. 1500-13, Mine Safaty Appliances Co.
"MSA. Filter Systems Guide® ' . .

This letter is being issuved as 2 revision to ILF §5260-80-DBBO and supports
the following limits in RHO-MA-151. Section 6. -

Varizble Specifi{cation Limit
HEPA Filters .
Pressure drop across filters

a) Pressure drop across first f{lter < 5.9 inches water gaugé {“w.g.)
in a serfes.

b) Pressure drop across any other < 4.0 "w.g.

' filter.

¢) Total pressure drop across 2 5.9 “w.g.

filters In & serfas.

Air Inlet Temp, To HEPA Filter < 230°F

The variabies and 1imits apply to the primary and snnulus ventilation system.
The HEPA f{ltars are designed to operate continuousiy at a xessure drop of
10 “w.g. {Reference 5) and withstand pressure surges of 28 “w.g. (Reference 2)
while maintaining the specified efficiency {99.97%). Reference 3 states
requirements for HEPA filters and retaining systems used at Hanford.
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The Vimit of 5.9 "w.g. pressyre drop across the Tirst filter in a series
provides a safety factor to allow for decreased filter strength due to
aging and deterioration. This pressure drop (5.9 “w.g.) is highar than
the rest of the filters because the first filtar will trap most of the
matarfal {n the airstream, thus loading up much faster than the “down-
strean” filtars. The 4 *w.g. limit is set for the downstream HEPA filters
to reduca the passibii{ty of filtar faflure. This added safety factor {s
used since the downstream filters are. the only remaining barrier to the
atmosphers. Tha total pressure drop across the filters in a series is
limited to 5.9 "w.g. so that a vaciam s maintained on the tank. The
primary tank exhaust fan (K-1) is incapable of pulling a vacuum greater
than 5.9 "w.g. (see drawing H-2-70340). Thersfore, a total pressure drop
greater than 5.9 "w.g. will mean that the tank is not under a vacuum.
vacuum 15 needed to mintmize the releasa of radionuclides from the tank

. vapor space to the atmosphere.

The two annulus exhaust fans (K-2) are capable of pulling & vacuum of
14.2 *“w.g. Although the t:ossibﬂity exists for subjecting the HEPA
filters to this vacuum, the filter wouid have to Toad up froma 2 to
3 *w.g., d.p. t0 14 "w.g. dp in less than 8 hours. The tank pressure
monftors wiil alarm when the tank vacuum 18 ~.25 “w.g., therefore

the alarm will indirectly tndicate that the 7i1ter may be loading up.
This 2larm will minimjze the time that the fiiter will be subjected
to high d.p.’s. As noted earlier. the f{1ter is designed to with-
stand pressure surges of up to 28 "w.g.

The pressure drop 1imit of 5.9 “w.g. for the first HEPA f{lter in a
saries has proved satisfactory from operational experience while
providing an acceptable safety margin, Material buildup on a HEPA
f{lter causes an {ncreased prassura drop. HEPA f{lters used on the
tank farms tend to “load up” slowly until a pressure drop of 2 to 3
inches water gauge is reached. Further pressure drop increases take
place much faster, The 5.9 “w.g. 1imit or the first Filter is high
enough so that an ample amount of time i{s available for filter change-
out, which ¥s normally done for all HEPA filters when the pressure
drop approaches 3 "w.g. Since the downstream f4)tsrs Joad up slowly,
a 4 “w.g. limit allows adequate time for f{lter changeout.
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The maxfoum afr inlet temperature to the HEPA f{ltars {s 230°F. This
1{mit fs set to serve as an tndirect control of the tank concreta
temperature and to prolong the Jife of the HEPA #i1ter gasket material.

The process specification limit for the concrets temperature allows a
maximum of 236"F. To pravent this temperature from being exceeded, the
*230°F HEPA filter 1imjt (225°F before the air heater) has been set.

The neoprene gasket vateriai is the tesperaturs limiting factor for the
HEPA filter system sand has 3 maximm rating of 300°F (Reference 4).

Howaver, the vendor recommends the f{lier be subjected to temperatures
of 250°F or less (Raference 1).

T. J. Ehd
Tank Farm Process Control .

TIE 150 _ "o .

-

Approved By: .&"’ (A é";‘, %43(: Date :;/2. P-/ég .
-« 1o Dukelow, nager - r; .

cc: T. J. BRI
-LB
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_lntem;l Letter | @L Hockwg!l. Internationa SO-RE-T1-008
Ses.  Mareh 12, 1981 ' Mo..  §5260-81-102 -
TO: Ihigme. Cigbaitoiss, Irierdl Aitrot) . FROM: - wauv, Orpatatanse, iorwonst Apmryns, Pramey
* TFAEPC File . * W. K. Maare
) . 3.3514

Subrecr: . ¢iDOORTING DOCUMENTATION FOR PROJECT B-180/B-135 PROCESS
SPECIFICATIONS: WEPA FILTER AIR TEMPERATURES

References: a) HPS-151-M, Ravision 2, Way 27, 1976,
nStandard Specification for Righ Efficiency
Particulate Afr Filtars”

b} American Air Filter Catalog
c) Flanders Filter Catalog
d) Cambridge Filter Catalog

This letter supports the 250°F maximom air temperature limit set on the
HEPA f{ltars used for the salt well receiver vessals' ventilation systems.
Reference (a) above states the minimsh requirements for HEPA filters used
at Hanford. Reference (2) 1s currently being revised and will specify
type "C" HEPA filters must be able to withstand a maximum air temperature
of 250° F. The manufacturers’ specificatlons for HEPA filters are found
{n the above References (b), (c), and (d}. Their low temperature HEPA
ﬂl;gﬂ :_re 817 .capable of withstanding a continuoys temperature of 200° F
to 250° F.

A 250"F air temperaturs Jimit on the HEPA filters will be sufficient if -
the tank 1iquid and solids resch their maximum temperature specification
limit of 200* F due to the heat Toss from the pipes between the tank and
the HEPA filter bank.:

The attachment provides the heat transfer amalysis to determine the maxi-
mue temperature to be experfenced by the HEPA filters when the electric
heater is energized. The calculations determined the HEPA filters will

see a worst case maximum temperazture of 140° F.

OX Mot 3-10-8)

W. X, Moore
Tank Farm & Evaporator
Process Control

KM/

ra
cc: @7 Duke’lou_@

HX Moore
DE Scully
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BREATHER FILTER BASIS FROM WHC-SD-WM-TI-352
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APPENDIX O

TEMPERATURE DATA FOR NEOPRENE - DUPONT/DOW
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300 Bellevue Parkway
- Wilmington, DE 19809

August 2, 2002

Mr. Eric Bergtin

Mechanical Engineer

COGEMA Engineering Corporation
2425 Stevens, Second Floor
Richland, WA ©9352

RE: Use of Technical Information on Necprene
Dear Mr. Berglin:
This will confirm that you have approval to use information about Neoprene from
our published technical literature in the report you are writing about seals for your
HEPA filters.
Please note that although DuPont invented Neoprene, it is now a product of
DuPont Dow Elastomers, a joint venture formed in April 1996 by the DuPont
Company and The Dow Chemical Company.
Sincerely,

Hocier Hossbarse

Louise Wasekanes
Communications Coordinator
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— . Wilmington, DE

FA-X DATE 4‘25"2~

NUMBER OF PAGES (Tncluding Cover Page) S S

FAX NUMBER: (302) 892-739%

PROJECT NAME /#;

Noo - Billable [ )

42 Confldentiality Note **

The documents accompamying this srlecopy transmission contain tnformation from DuFPont which is
corgidemiial amd/ov legally privileged. The information is iwendad only for the xxs of the individwal or

entity nawed on this traxsmission sheet. [f you ave not the invended recipiowt, you are hereby notifled that

ay disclosurs, copying, distribution, or the saking of @y action in reliance an the contents of thiz

WW stricely prokibised, and that the dockments should e returmed 10 DuPont
immediately. In this regard, if you have received this relecopy in eyvor. pliase notify us by relephone
immediately so that we con arrange for the return of the original docwments 10 us af 50t cot to you,
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Neoprene DATA SHEET

Trade Name:
Common Name:
ASTM D200 Classification:

ASTM D1413 Designation:

POLYMER PROPERTIES
Speolfic Gravity:
Specific Haat Capacity:

THERMAL PROPERTIES

Min. Continucus Service Temp. (°F):

Max. Continuous Sarvice Temp. (*F):
(Btulw/eq. t"F/M)

Linsar Coefficlent of Thermal
Expansion (ininF x 10°*):

Giass Transition Temp. ("F):
(fromDSC) -

COMPATIBILITY
Weather Reslstance:
Ozone Reslsiance:
Oxidation Registance:
Radistion Resistance:

Steam Resistancs:
Water Resistance:
Fluids Resilstance

Neoprane Synthetic Rubber
Polychioroprens

BC&BE

CR

1.23

1610 85
10 4.0 (10 27.6 Mpa)
to 800

10 3.0 {to 20.7 Mpa)

Excolient '

110 pli at 77°F {19.3kNm at 25°C)
Good/Excslient

50-80
Goad
Good
FairlGood
20-60, 70hrs/212°F (100°C)

0.86t0 0.95

-

1.0x10" 020 x 10%
Good/Excelisnt (400-700)

8.0
8.7

-BO°F (-62°C)
180 to 200°F (82 to 83°C)
0.1

82:12.0
4010 45°F (40 1o 49°C)

Not Recommended/Good
Good/Exceflent (2wks/150 ppm)
Exceilant

Good, 1 x 10" Ga Gy

Fair, 8 x 10° Ga GY

Qood

Fair/Good
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Not Recommended
Not Rscommended
Not Recommandad
Not Recomnmended
Fair

Excellent

Good

Excellent

0-6



	1.0 PURPOSE
	2.0 SCOPE
	HANFORD SITE TANKFARM VENTILATION SYSTEMS BACKGROUND
	DOCUMENT SUMMARY

	4.0 TECHNICAL BASIS
	4.1 APPLICABILITY
	HEPA FILTER - DIFFERENTIAL PRESSURE LIMITS
	4.2.1 Summary
	4.2.2 Background
	HEPA Filter)
	Basis - Maximum Differential Pressure (Breather HEPA Filter Only)
	Ventilatlon Systems)
	Basis - Differential Pressure Frequency
	4.2.7 Related Information

	HEPA FILTER - TEMPERATURE LIMITS
	4.3.1 Summary
	4.3.2 Background
	4.3.3 Basis
	4.3.4 Related Information

	HEPA FILTER - IN-PLACE LEAK TEST CRITERIA
	4.4.1 Summary
	4.4.2 Background
	Basis - In-Place Leak Test
	Basis - In-Place Leak Test Frequency
	4.4.5 Related Information


	REFERENCES
	6.0 GLOSSARY
	(ACTIVE AND PASSIVE)

	HEPA FILTRATION DETAILS OF TANK FARM VENTILATION SYSTEMS
	STANDARDS AND GUIDANCE DOCUMENTS
	HEPA FILTER DIFFERENTIAL PRESSURE RELATIONSHIPS
	FLANDERS FILTERS INC JUNE - AUGUST

	ENGINEERING STAFF JULY
	VENTILATION DISCUSSIONWITH HANFORD SITE ENGINEERING STAFF

