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PUREX Deep Bed Filter #2 Aerosol Test and Efficiency Evaluation

EXECUTIVE SUMMARY

On September 1, 2005, Fluor Hanford completed a series of In-Place Leak tests on
the PUREX Deep Bed filter #2 system per Work Package CP-05-05014. The testing
was performed in support of ongoing PUREX stack 291-A-1 redesignation efforts,
based upon criteria for stack designation provided by EPA in the National Emission
Standards for Hazardous Air Pollutants; Radionuclides in Title 40 Code of Federal
Regulations Part 61, Subpart H, Section 61.93. The Section 61.93 requirements are
also adopted by the State of Washington in the Washington Administrative Code
(WAC) Chapter 246-247-035. Specifically, testing was performed to address
concerns regarding the validity of the Deep Bed Filter #2 efficiency assumption used
in the PUREX stack Potential-to-Emit (PTE) calculations per report HNF-20611.

Report HNF-20611, Revision 0, “Unabated Emissions Estimate for the PUREX 291-
A-1 Stack” provides a technical basis for redesignation of 291-A-1 stack from a major
to minor stack. Report calculations estimate a total (potential) unabated offsite dose
for the PUREX stack of 0.031 mrem/yr. Though well below the 0.1 mrem/yr threshold
for major stack status, given the PUREX facility inventory and concerns regarding the
validity of using historical efficiency data for establishing an assumed Deep Bed Filter
efficiency in the PTE calculations, it was determined additional testing was necessary
to strengthen the technical bases for the proposed downgrade.

Using ASME N510-1989 as technical guidance, as is allowed by the standard per
Section 1.2 for non-ASME N509 systems, a new procedure was developed to test the
Deep Bed filter system. Primary goals of this testing were to obtain current and
accurate filter efficiency data, and to validate or invalidate the reported conservatism
of PTE estimates per HNF-20611. To address uncertainties associated with the
adequacy of aerosol mixing, a number of features not normally provided in a
standard in-place leak test were incorporated into the test procedure. For example,
both single-point and multipoint aerosol concentration readings were recorded at
each aerosol sample location. Though not equivaient to an ASME N510 Section 9.0,
Air-Aerosol Mixing Uniformity Test, the additional sample data provides added
assurance that reported test results are in fact representative of the actual Deep Bed
#2 filter system efficiency.

Test results per Work Package CP-05-05014 indicate a final Deep Bed #2 Filter
aerosol penetration value of 0.033% £ 0.0008% at 1 standard deviation. This
transtates into an overall filtration system efficiency of 99.967%  0.001% at 1
standard deviation. Per HNF-20611, PTE calculations using an assumed Deep Bed
#2 Filter efficiency of 99.97% results in an estimated total (potential) unabated offsite
dose for the PUREX stack of 0.031 mrem/yr. Since the actual efficiency (99.967%) is
less than the assumed HNF-20611 value (99.97%), the reported PTE estimate is
conservative (i.e., PTE is slightly overstated). As such, In-Place Leak Test results
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validate acceptability of the efficiency assumption used in the HNF-20611 PTE
calculation, and reinforce earlier technical bases conclusions regarding the proposed
redesignation of the PUREX 291-A-1 Stack from a major to a minor stack.

1.0 INTRODUCTION

The PUREX facility is deactivated and has no future processing mission. The PUREX
stack 291-A-1 is currently designated a major emission unit in the Federal Facility
Compliance Agreement and Hanford Site Air Operating Permit. While evaluating the
stack for required upgrades to meet the newly adopted NESHAPs maintenance and
test policies, it was suggested that the current PUREX stack PTE may be less than
0.1 mrem/yr. If this PTE assumption was correct, and the PUREX stack qualified for
a minor stack designation and appropriate periodic confirmatory monitoring. To
further investigate the feasibility of revising the stack designation, Fluor Hanford (FH)
prepared test procedures to collect current air sample data to support PTE
calculations. Because there were no sample locations upstream of the Deep Bed
filter system, it was decided to perform sampling at a location downstream of the
Deep Bed system and back-calculate stack emissions using an assumed Deep Bed
filter efficiency. The air sample tests were completed in late 2003 and early 2004.

Based on past aerosol test data, a conservative Deep Bed filter efficiency estimate of
99.97% was assigned to the PTE calculations. Considering available aerosol test
data, an original designed efficiency of the system (99.9%), and age of the system
(37 years), FH believed the assumed system efficiency of 99.97% was conservative.
Using 99.97%, the potential to emit was estimated to be 0.031 mrem/{yr, which is less
than the 0.1 mrem/yr threshold for Major Stack designation.

On July 29, 2004, Fluor Hanford issued report HNF-20611, Revision 0, “Unabated
Emissions Estimate for the PUREX 291-A-1 Stack. The report serves as the
technical basis for the FH-proposed downgrade of the PUREX 291-A-1 stack. The
HNF-20611 report describes the airflow and air sample tests performed, the test
results, and includes a discussion on the laboratory analyses performed on the year
2003 and 2004 test data.

After reviewing HNF-20611, the Washington Department of Health (WDOH) believed
a more cautious approach to the stack downgrade was warranted. Of primary
concern was the reliability of the efficiency assumptions used to back calculate the
PTE. Specific WDOH Data concerns included: past data may not reflect the actual
conditions; past test data was not obtained using current industry standards (e.g.,
ASME N510), and report assumptions relating the older test data to current
conditions could not be verified. In short, additional testing was necessary to show
actual system performance and to assure report assumptions did not yield non-
conservative estimates of the PUREX PTE.
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To address these concerns, it was decided to perform an In-Place leak Test of the
Deep Bed #2 filter system to determine its actual (current) efficiency. The remainder
of this report describes the development and performance of the Deep Bed filter test
procedure and the results of the test.

Note: See HNF-20611, Revision 0, for a detailed description of the PTE calculation,
a review of the air sample test data, and a more extensive discussion on the PUREX
Deep Bed Filter design and its history.

2.0 PURPOSE

The purpose of this Deep Bed #2 filter test is simply to establish an accurate
determination of filtration efficiency to support PTE calculations for PUREX stack
291-A-1. .

3.0 DESCRIPTION

3.1 System Design

In brief, PUREX Deep Bed Filter #2 (DBF#2) currently serves a pre-filter function for
Stack 291-A-1 HEPA filters. The system was designed and installed per Project
CAC-140 in 1965 and as such predates today’s codes and standards for HEPA
system design and testing. The filter system is comprised of two major parts (i.e.,
fore-filter and after-filter.) According to the design specifications, DBF#2 was
designed to have a particulate removal efficiency of 99.9% with an installed airflow
capacity of 125,000 scfm. The sampling system is deactivated and abandoned in-
place. The DBF#2 filter system is located upstream of ten parallel banks of testable
HEPA filters with two stages of filtration each. The PUREX building is currently
unoccupied and deactivated. The exhaust system operates in a reduced once-
through ventilation mode (typically about 35,000 scfm, relatively constant flow) with
only three of the ten parallel Building 291-AE HEPA banks in service at any given
time. :

3.2 Historical Test Method Evaluation and New Test Method Development

The Deep Bed filter system presents some unique test challenges. For this reason,
the FH HVAC engineering discipline manager (who is also the designated FH HEPA
Subject Matter Expert (SME)) was asked to assist in the evaluation of the previous
test method and with the development of a revised, more reliable, aerosol test
procedure.

As previously noted, DBF#2 was not designed and installed in accordance with
today’s codes and standards (e.g., ASME N509, ASME AG-1, etc.) Although design
efficiency of the PUREX Deep Bed filter (99.9%) may approach that of a standard
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HEPA filter system (99.95%), the ability to demonstrate system performance using an
ASME N510 fully compliant test is limited by configuration. This problem is not
uncommon among many older nuclear air cleaning systems. Authors of the Standard
recognized that older filter systems that were designed to other standards cannot
always be tested in full accordance with ASME N510. As is shown in the following
ASME N510 excerpt, allowances have been made to enable testing of Non-N509
systems using ASME N510 test practices:

Per ASME N510-1989, Section 1 (1.2) “Sections of this Standard may be used
for technical guidance for testing air treatment systems designed according to
other criteria™

ASME-specified prerequisite tests are intended to verify the quality of aerosol mixing,
flow uniformity, and other parameters to reduce uncertainties in data accuracy.
Without the ability to perform the ASME-specified prerequisite tests, uncertainties in
data accuracy can be of concern. Though not equivalent, system evaluations,
special test procedures, and use of industry accepted rule-of-thumb design guidance
can often be used to increase confidence in the accuracy of test data obtained from
non-qualified system configurations. Regardless of installation date, most systems
can be tested using a modified ASME N510 In-Place Leak Test approach. The Deep
Bed filter system is no exception.

In order to ensure the best possible test configuration was selected for the Deep Bed
filter test, the system configuration was evaluated for testability. Reviews were also
performed on the former test procedures and resultant data. The Deep Bed filter
system was last tested in 1994, using Site Generic test procedure 7-GN-055.
Several observations regarding the former procedure and data suggest procedure
improvements can be made to increase confidence in the reliability of the test data.
Evaluation results and discussions of key test procedure improvements are
discussed below.

(1) 100% Baseline Concentration: ASME N510-1989 requires establishment of
the 100% baseline concentration upstream of the tested filter. A valid baseline
concentration is essential to the test process. Establishing the baseline
concentration directly upstream of the filter removes all uncertainty in the
challenge concentration due to potential aerosol dilution or diversion. This
assures the photometer is adjusted to measure filter penetration based on the
actual upstream challenge aerosol concentration. Filter efficiency is
determined by the ratio between the downstream (penetration) and upstream
(base percent) aerosol concentrations.

Review of the former PUREX test procedure shows 100% baseline
concentrations were established downstream of the filter. One test shows
aerosol was injected into two small access doors located on the inlet side of
fans EF-1-1 and EF-1-2 and was measured downstream of the fans at test
ports located just prior to entry into the main stack. Although the injection and
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sample locations are likely to have resulted in a well-mixed baseline
concentration, establishing a downstream baseline is not in accordance with
the ASME N510-1989. Establishing a downstream baseline concentration is
also discouraged by the DOE Nuclear Air-cleaning Handbook [DOE-HDBK-
1169-2003 (Section 8.6).]

During the evaluation, efforts were made to identify suitable test ports
upstream of the filter. These efforts were not successful. The Deep Bed filter
system and its associated concrete air tunnel duct are located below grade
and are not readily accessible for inspection or modification. An abandoned
air sample system provided some hope that an upstream measurement could
be obtained; however, the location was not ideal and was considered unlikely
to yield a representative upstream sample. After review of the system
drawings and several field inspections, it was concluded that no test ports
existed to support a valid upstream 100% baseline measurement. Since the
Standard test practice for determining upstream baseline concentration was
not possible, a modified test approach was required. By necessity, a
downstream baseline concentration approach was chosen, as is the usual
practice under such circumstances.

Review of the system configuration revealed an injection location on building
291-AE discharge duct that provided a more accessible and reliable aerosol
injection location. The 291-AE location (Point E) was selected as the new
baseline aerosol injection location. The original 100% concentration sample
point F was viewed acceptable and was maintained as the baseline sample
port for the new test. The required test deviation (upstream baseline) will have
little or no impact on the reliability of test data collected: see Section 3.5 of this
report for additional information.

Aerosol Equilibrium: A weakness in the original test procedure was the
absence of a specified time delay for establishing an equilibrium concentration
upstream of the deep bed filters. Given the limited volume of the discharge
duct, coupled with fan mixing effects, aerosol injected into the fan inlet plenum
would easily achieve a stable (equilibrium) downstream aerosol concentration
in a minute or less. In contrast, injecting aerosol! into the large PUREX
ventilation air tunnel over 450 feet upstream of DBF#2, could easily require 20
minutes or more of continuous aerosol injection to achieve an equilibrium
upstream concentration. Because the original procedure was silent on
injection duration, the validity of penetration data was entirely reliant on the
experience of the Vent and Balance test personnel to recognize the
significance of this important time delay effect.

Test personnel had no means for determining the actual upstream
concentration during testing. Though trained to wait until photometer readings
are stable prior to recording a final result, unless test personnel fully
appreciated the time delay effect, it is possible final penetration readings were
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recorded before an equilibrium aeroso! concentration was established. As
such, DBF#2 may have been challenged with an aerosol concentration
significantly less than the established 100% concentration. This time delay
effect may explain the higher than expected efficiencies recorded during some
of the previous tests {e.g., 1994 test, data point 99.894%.)

Today's flowrate is approximately one third of the typical flowrate prior to
PUREX deactivation. Therefore, the required time delay associated with
today’s test will be even longer than the earlier tests. The new test procedure
includes work steps to determine the minimum injection durations needed to
establish equilibrium aerosol concentrations at both upstream and
downstream test locations.

Aerosol Concentration: ASME N510-1989 identifies an acceptable poly-
disperse liquid aerosol droplet size distribution as follows: 99% less than 3.0
um; 50% less than 0.7 pm; and 10% less than 0.4 pm. Aerosols produced
from air (cold) generators using Laskin nozzle technology meet the ASME
droplet size criteria.

Per DOE-HNBK-1169-2003 (Section 8.6.1), a desirable aerosol concentration
is between 20 ug/L and 100 pg/L. Manufacturer's literature identifies a slightly
broader range (10 pg/L and 100 pg/L) as being acceptable. Aerosol
concentrations less than 10 pg/L require excessive instrument gain and should
generally be avoided; concentrations greater than 100 pg/L should also be
avoided due to potential instrument saturation affects.

One drawback of the cold generator is its ability to test large systems. For this
reason, therma! generators are generally used for testing large volume filter
systems. Thermal generators also produce an acceptable aerosol; however,
the mean average particle size from a thermal generator is less than the
average particle size produced with a Laskin nozzle style generator. With all
other test parameters equal, test results using thermal generators are
sometimes viewed as being conservative (penetration slightly overstated).

Review of past PUREX test data indicates as many as 10 thermal generators
(operating in parallel) were used during a test. With a measured flow rate of
approximately 105,000 cfm, and assuming all generators were operated at
their full capacity, this would have resulted in an asrosol concentration of
approximately 60 pg/L; an acceptable concentration for the test. However,
one disadvantage of using multiple thermal generators is the potential
variability in generator oil levels and its impact on stable generator
performance.

To minimize concerns for maintaining constant aerosol generation rates, and
given the reduced PUREX airflow rates, it was determined a single thermal
generator should be used for the new test. A high-capacity thermal aeroso!
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generator, ATl model TDA-5B was selected. To ensure generator output was
maintained as constant as possible, the generator reservoir was filled prior to
each baseline measurement and prior to injecting aerosol for each penetration
measurement. At a flow rate of 37,000 cfm, a single thermal generator is
expected to produce a mixed aerosol concentration of approximately 18 pg/L.
Although towards the lower acceptable range, 18 pg/L is still considered a
valid concentration for testing.

(4)  Air-Aerosol Mixing Uniformity

ASME N510-1989 prerequisite testing per Section 9 (Air-aerosol Mixing
Uniformily Test”) assures all sample locations yield representative
measurements of aerosol concentration. Though no evidence of mixing
uniformity testing could be found during a DBF#2 record search, assumptions
regarding the adequacy of mixing can be made by reviewing the system
design configuration and by applying an industry accepted rule-of-thumb (i.e.,
determination of mixing adequacy based on duct length.)

According to the Nuclear Air Cleaning Handbook, DOE-HDBK-1169-2003,
Section 8.5.5 “Adequate mixing upstream usually can be obtained by
introducing the test aerosol at least 10 diameters upstream of the filters or
absorbers, or by introducing it upstream of the baffles or turning vanes in the
duct’ A similar acknowledgement regarding the acceptability of the 10-duct
diameter rule-of-thumb is provided in ASME AG-1-2003, Section HA-5800
which states, “Sampling manifolds shall be qualified to demonstrate they
collect a representable sample equivalent to a single point sample taken at
least ten duct diameters downstream of the filters.” Injection and sampling
locations were chosen as far apart as possible to optimize aerosol mixing and
uniformity. In all cases, the selected aerosol injection and samphng locations
for the DBF#2 test met the ten-duct diameter criterion.

DOE-HDBK-1169-2003, Section 8.6.1 states the following, “For systems in
which good mixing cannot be achieved, multipoint sampling and averaging
may be used, in accordance with Section 11 of ASME N510.” Though
adequate aerosol mixing for DBF#2 can reasonably be assumed based on
distance alone, the test procedure includes steps to measure baseline and
penetration concentrations using both single and multipoint probes. Use of the
multiple probes enables comparison of readings to demonstrate mixing
adequacy at each sampling location, and provides additional data should
averaging techniques be required to establish a final filter efficiency.

3.3 Test Procedure Develo.gment
Procedure development goals for this activity include:

1. Develop a technically defendable, repeatable, and reliable test process
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2. Adhere to ASME N510-1989 test requirements to the maximum degree
possible

3. Select injection and sampling point Iocatlons to maximize aerosol mixing and
measurement reliability

4. Where possible, limit unnecessary test variables (e.g., limit control system
interaction by placing control system in manual operation; use a single thermal
generator rather than multiple air operated generators, etc.)

5. Ensure sufficient test data is recorded to demonsirate adequacy of final test
results

The following list provides a brief summary of the DBF#2 procedure development
activities:

¢ Performed a detailed record search to identify all available data from the previous
test process

o Performed a system inspection to identify all potential test port locations, to
assess system configuration, and to evaluate potential work hazards

¢ Interviewed the former PUREX HVAC engineer and Vent and Balance Test

personnel who were previously involved with the PUREX test

Met with DOE-RL, EPA and WDOH to discuss test strategy

Reviewed former test procedures and system drawings

Performed investigative/preparatory work packages, as required

Submitted a proposed test plan to EPA and WDOH for review

Issued a test procedure and work package

Performed the DBF#2 In-Place Leak Test.

3.4 Final Test Conﬁquration

As previously noted, the applicable Codes and Standards indicate adequate mixing
can generally be assumed providing a minimum of ten duct diameters exists between
the aerosol injection and sampling location. Selected test locations were chosen to
optimize mixing and uniformity of the challenge aerosol and to assure valid
measurements. In all cases, the selected aerosol injection and sampling points for
the Deep Bed filter test met the ten- duct diameter criterion, and had 90° bends which
are considered beneficial for mixing. See Figure 1 for a layout of the exhaust
ventilation system identifying the injection and sampling test locations. The final
DBF#2 test configuration is described below:

¢ The selected 100% baseline injection port was located just downstream of the
291-AE HEPA filters at test location E. Baseline sampling ports were located
downstream of the exhaust fans at test location F. The distance between the
injection and sampling locations is greater than 200 feet. This distance easily
exceeds the assumed minimum acceptable value of 10 duct diameters. In
addition, because the PUREX exhaust air passes through an operating
exhaust fan prior to aerosol measurement, which is considered beneficial
because of added assurance that full aerosol mixing is achieved for the base
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concentration measurement. According to the Nuclear Air Cleaning
Handbook, DOE-HDBK-1169-2003, Section 8.5.5, “Extraction of the
downstream sample at a point several duct diameters downstream of the fan
will usually provide a well-mixed sample.” The downstream location provided
the best mixing conditions for baseline testing. Test results have confirmed the
effectiveness of aerosol mixing at location F.

The selected aerosol injection port for challenging the deep bed filter was test
location A. The injection Point A is located approximately 450 feet from the
inlet to Deep Bed filter #2. However, additional exhaust air from the other half
of the PUREX facility is joined with the aerosol mixed air approximately 200
feet from the DBF#2 inlet. Therefore, adequacy of mixing must be based on
the 200 feet value rather than the total distance (450 feet.) Converting the 11’
X 8 tunnel duct to a circular equivalent diameter resulted in an assumed duct
diameter of 10.2 feet. Any distance greater than 102 feet should exceed the
required ten duct diameters. The intersection of the two PUREX airstreams is
approximately 200 feet from the filter. This distance represents nearly 20 duct
diameters of available mixing. Consequently, injection at Point A can be
assumed to result in a well-mixed aerosol concentration for challenging the
filter.

The selected aerosol sampling test ports for measuring filter penetration are
located on the housing inlets immediately upstream of the 291-AE HEPA filters
(See Location D on Figure 1). The duct from the DBF#2 includes multiple 90°
turns and several transitions. Dimensions for the largest portion of the duct is
8' X 8'. Converting the 8' X 8' duct to a circular equivalent diameter resulted in
an assumed duct diameter of 8.7 feet. Any distance greater than 87 feet
exceeds the required ten duct diameters. The first sample point at filter
housing FH-V11-4-5 is located approximately 90 feet from BDF#2. Because
the penetration sample point is >10 duct diameters downstream of the deep
bed filter, aerosol is expected to be adequately mixed for each of the Point D
sample extraction locations.

The penetration sample location is located directly upstream of the first stage
HEPA filter bank. The duct is accessed through four existing 4" ports, as
shown in Figure 2 (ventilation air flow is from left to right). This location is
divided into 12 equal areas, the centroid of each area corresponding to the
center of each HEPA filter. HEPA filter banks 5, 9 and 10 are currently in
operation and are referred to as test locations D-5, D-9 and D-10 respectively.
(Note: Test location D-5 is the same as the previous upstream air sampling
location described in HNF-20611.)

The fan control system was placed in a manual mode (i.e., modulating damper
in a fixed position) during testing to eliminate any potential control system
interaction. In addition, the stack air sampling system was shut down during
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testing to prevent high concentrations of aerosol from entering the sampling
system.

3.5 Assumptions and Uncertainties

Baseline concentration cannot be established upstream of the filters as
required per ASME N510-1989 (Step 10.5.6.)

Configuration of the Deep Bed filter system requires the baseline
concentration to be established downstream of the filter. Though establishing
a downstream baseline is discouraged by the DOE Nuclear Air-cleaning
Handbook [DOE-HDBK-1169-2003 (Section 8.6)] and is undesirable from an
ASME N510-1989 procedural standpoint, it is expected that this necessary
test deviation will have little or no impact on the reliability of the test data.

Downstream baseline aerosol concentration measurement is considered
acceptable by FH engineering in this case because it is the same air stream
both upstream and downstream, with no branched air entries or exits to cause
uncertainties. The PUREX building has only one operational exhaust fan
system and no operational supply fans; all air exhausted through the 291-A-1
stack is the result of infiltration into the PUREX building. The exhaust fan
provides the only exit route for building exhaust. Because the PUREX air
tunnel is far more negative than any surrounding area within the building, there
is virtually no potential for diversion of the test aerosol once it is injected into
the duct system at Point A. ‘

Adequacy of airflow distribution upstream of the Deep Bed filter system
is unknown and cannot be determined using ASME N510 Section 8
techniques.

Capacity and Airflow distribution tests per ASME N510 Section 8 are
performed after construction is complete and are considered prerequisites to
an ASME Section 10, In Place Leak Test. The ASME Section 8.0 tests are
important for assuring an installed filter system meets the capacity
requirements of the design specifications, and for verifying an acceptable level
of flow uniformity exists across the face of the filter. Uniform flow promotes
even dirt loading and assures uniform velocity through the filter media. While
necessary for system acceptance, uniformity of dirt loading and velocity
through the media are not critical test parameters. The purpose of the PUREX
filter test is to determine an accurate measurement of system efficiency in its
current configuration and flow rate. The lack of flow distribution data through
the Deep Bed media has no impact on the validity of the data obtained.
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Adequacy of air-aerosol mixing uniformity upstream of the Deep Bed
filter system is unknown and cannot be determined using ASME N510
Section 9 techniques.

Performance of an ASME N510-1989, Section 9, Air-Aerosol Mixing Uniformity
Test is a prerequisite for the ASME Section 10, In Place Leak Test. A review
of PUREX records found no indication that equivalent testing had been
performed on the Deep Bed filter system. A well-mixed aerosol is essential for
achieving accurate test results. Therefore, an attempt was made to measure
and validate adequacy of the upstream sample by using an abandoned air
tunnel sample system (see Figure 1, Point B). Unfortunately, testing showed
the in-duct sample system tubing was no longer in direct communication with
the air tunnel. Procedure steps for determining an upstream concentration at
Point B were deleted from the test procedure.

Performance of an air-aerosol mixing uniformity test was not possible.
Nevertheless, because the distance between the upstream aerosol injection
location (Point A) and the inlet of the Deep Bed filter system is greater than 10
duct diameters, it is reasonable to assume the challenge aerosol had sufficient
time to mix with the PUREX exhaust to achieve a stable, fully-mixed upstream
aerosol challenge concentration.

The test required the thermal aerosol generator to operate for extended
periods of time. After approximately one hour of operation, there was a
significant decline in the aerosol output.

The Deep Bed filter test requires the displacement of large air volumes to
achieve an equilibrium upstream aerosol concentration and downstream
penetration sample result. In order to achieve a stable concentration, the
aerosol generator had to be operated continuously for over 30 minutes, thus
all penetration data was taken after at least 30 minutes had elapsed. A review
of the test data revealed generator performance declined rapidly after one
hour of operation. Additional testing showed the variation in aeroso! output
was due primarily to liquid levels in the aerosol generator, The manufacturer
also suggested prolonged operation may have led to the development of a film
inside the heated chamber that contributed to a decline in performance. To
ensure only the most reliable data is used for determining system efficiency,
all penetration data obtained after one hour of generator operation is
considered suspect and will not be used.

3.6 Test Performance

Pre-job radiological surveys and other test preparations were performed per Work
Package CP-05-05397. The Deep Bed aerosol test was performed on 3 consecutive
days in accordance with procedure instructions contained in Work Package CP-05-
0514. Actual testing began on August 30 and ended on September 1, 2005. Copies
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of the test procedure and its completed data sheets are included as Appendix A. The
following is a summary of the aerosol test activities performed each day.

Note: The dates on the datasheets are important for defining trial number. The trial
numbers indicated on the datasheets do not correspond lo the trial numbers as
discussed in the remainder of this report. These have been redefined because the
trial from Day 1 is validated by later testing. So for discussion in the remainder of this
report, Trial 1 is the Day 1 measurements, Trial 2 is the Day 2 measurements, and
Trial 3 is the Day 3 measurements.

Day 1 (Auqust 30).

The first day test activities included completion of the visual inspection
checklist, establishing and documenting the test configuration, performing the
stack flow measurements. Using the internal reference feature of the
photometer, background particulate measurement was obtained. Aerosol
was injected at Point E and was measured at Point F-3. A stable downstream
concentration was achieved after approximately five minutes of aerosol
injection. The sample probe was relocated to obtain data for the other Point F
test ports. Aerosol mixing and sample stability was found to be excellent at
each Point F test port location (see Appendix 1, Data Sheet 7.} A second
photometer was then used to establish an “official” downstream concentration
for test Tria! 1 (see Data Sheet 9 dated 8/30/05). The recorded photometer
gain value of 5.28 indicates an acceptable level of aerosol was established for
the test.

After the two baseline concentrations were established, the aerosol generator
was refilled and moved to the upstream test location (Point A), the Internal
Reference (IR) photometer was relocated directly upstream of the Deep Bed
filter system (Point B), and the remaining photometer was moved to the
downstream sample location (Point E) in Building 291-AE. The original intent
was to use the IR photometer at test location B to establish the minimum time
delay for achieving a stable upstream aerosol concentration. After several
minutes of testing, it became apparent that test location B was not connected
to the air tunnel as originally believed (see Appendix 1, Data Sheet 8). Efforts
to collect sample data at test location B were abandoned.

The Point B test problems consumed much of the afternoon. Because an
entire test trial could not be completed in the remaining shift, a decision was
made to perform a partial test trial at housing FH-V11-4-5. Aerosol
penetration was measured at test location D-5. It was confirmed that the test
equipment was performing properly and that mixing was acceptable at the
penetration sampling location (see Appendix 1, Data Sheet 9 (dated 8/30/05)).

It was later determined that goals for establishing a minimum equilibrium time
delay for the Point B could be effectively met by measuring the time delay
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needed to achieve a stable penetration concentration at test location D. The
test procedure was revised to reflect this new strategy.

Day 2 (Auqust 31):

After a new baseline was established between Points E and F, testing was
performed between Points A and D to determine the minimum time needed to
achieve a stable penetration aerosol concentration downstream of the Deep
Bed filter system. Test equilibrium is established when increasing photometer
values level off and stabilize (see Appendix 1, Data Sheet 8 (dated 8/31/05)).
The test demonstrated that the time delay for establishing equilibrium was
about 30 minutes, though 43 minutes was selected for the efficiency testing to
be conservative. Penetration data was collected at each of the three 291-AE
Point D locations. The D-5 data was consistent with the previous day’s test
data. Test Trial 2 was complete; however, it was noticed that the penetration
readings at test locations D-9 and D10 dropped over time. This unexplained
change in recorded penetration values strongly suggested a potential problem
existed with the photometer, the generator, or both. This issue was evaluated
and successfully resolved on Day 3 of the testing.

Day 3 (September 1):

Baseline and penetration tests were repeated again. Beginning at test
location D-5, the results were again consistent with previous measurements.
But as before, as sampling moved from port to port, bank to bank, the
penetration result became progressively lower. The likely cause was a
change in aerosol generator; however, additional testing was needed to
determine the actual cause.

After completing Trial 3 testing at test locations D-5, D-9 and D-10 (HEPA filter
banks 5, 9, and 10), the penetration test was partially repeated at test location
D-5. Using the exact same photometer settings, the test revealed
concentrations were down 12% from previous measurements at that same
location (based on comparison of multipoint probe measurements from same
port). This shows that the observed decline in penetration values were not
due to the test location, but rather the amount of time which had elapsed
between individual Point D measurements.

To confirm the aerosol generation rate was actually declining over time, the
generator and photometer were relocated to their original baseline
concentration positions. The generator reservoir was approximately 3/8 full. To
test the potential impact of oi! level on aerosol output, the generator was not
refilled as was done in the earlier trials. With the photometer settings
unchanged from the original base concentration measurement, a
measurement was obtained using the partially filled generator, The new
baseline measurement was reading only 60% of the original baseline 100%
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measurement. The value declined to 48% after an additional 14 minutes of
operation. This test clearly showed aerosol generator output is dependent on
oil leve! and performance declines over time.

3.7 Data Evaluation

Final test results were selected to provide the most representative and reliable test
result, the following items were considered during this selection process:

o Only readings taken within the first hour of generator operation are considered
valid

« ASME N509 gives preference to multipoint sampling manifolds, so the multipoint
probe readings were favored over single point readings

o ASME N510 directs users to repeat the test “until readings are repeatable within
5% of respective previous readings”

« ASME N510 directs users to “use the final set of readings to calculate
penetration®.

In order to determine the best data, the effects of aeroso! generator output was
evaluated by plotting the penetration data versus time for day-three measurements
(see Graph 1).

Graph 1
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Note: It is apparent from Graph 1 that aerosol generation is relatively constant for the
first hour of operation, but after that, generator output declines rapidly.

Because data collected after one hour of generator operation is not representative
with respect to the baseline measurement, all data obtained late in the test process
must be considered unreliable and thus should not be used for determining a final
filter efficiency value. Penetration measurements at all D locations were recorded
using both single-point sampling traverses and muitipoint probes. However, due to
the decline in generator output after 1 hour of operation, only the test location D-5
data is considered fully valid, since only the D-5 measurements were all taken within
the first hour of generator operation. Test location D-9 and D-10 measurements are
considered less valid, and will not be used (though all data is available for review in
the Appendix datasheets). A summary of the test data for location D-5 is provided in
Table 1. A statistical analysis of this data is provided in Table 2.

Table 1
. Penetration Readings (% Scale)
Test Location D-5 Single Point Probe Mutltipoint
Port Depth 1 Depth 2 Depth 3 Probe
1 34 34 34 50
Trial 1 2 32 32 32 32
8-30-05 3 34 32 32 32
4 34 34 34 34
1 34 34 35 38
Trial 2 2 34 32 33 33
8-31-05 3 33 33 33 34
4 33 33 33 32
1 33 32 33 34
Trial 3 2 32 32 32 33
9-1-05 3 32 32 32 33
4 33 33 32 32
Table 2
Summary Test Data for Location D-5
Single Point Multipoint
Average Std. Repeatability | Average Std. Repeatability
Deviation % Deviation %
Trial 1 33.2 +1.0 - 37 +8.7 -
Trial2 | 33.3 0.8 0.5% 34.25 +2.6 -7.4%
Trial3 ] 32.3 10.5 -3.0% 33 10.8 -3.6%
Trial
(Avg.) 32.9 0.5 - 34.75 2.0 -
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Notice the consistency between the various single point measurements. These
values confirm very good mixing and uniformity at the penetration sampling location
with a 3-trial average reading of 32.9 + 0.5 at 1 sigma. This represents a scatter of
only 1.5% at 1 standard deviation. Notice also that the standard deviation improved
with each trial as the measurement technique was refined and became more
consistent. It is important to note that test location D-5 is the same location where
the HNF-20611 upstream air sample data was collected. As such, data obtained
through these aerosol tests also tends to validate the adequacy of mixing and
uniformity associated with the HNF-26011 air sample data.

Penetration test data is reported in terms of photometer meter reading (i.e., % scale).
Deep bed filter efficiency is calculated by applying the scale factor of 0.1 to the
reading to determine the measured value, then dividing by the baseline concentration
value of 10,000 to determine penetration. This value is multiplied by 100 to obtain
percent penetration. Subtracting percent penetration from 100% determines filter
efficiency. A summary of the Deep Bed #2 filter efficiency test results is provided in
Table 3.

Table 3
Penetration Sample Data at Location D-5
Deep Bed Filter Efficiency (%)
Date Port | Multipoint Probe | Single - Trial Overall
Readings Reading Average Average
1 50 99.95
Trial 1 2 32 99.968
8-30-05 | 3 32 o9.068 | %93
4 34 99,966
1 38 99.962
Trial 2 2 33 99.967
8-31-05 3 34 05,966 99.966 99.965
4 32 09.968
1 34 99.966
Trial 3 2 33 99.967
0105 | 3 33 og.067 | 9997
4 32 99.968

Readings for all three trials at test location D-5 were each taken within the first hour
of generator operation, used a multipoint probe, and were shown to be repeatable.
Thus the average trial 3 test resutt is considered the most valid result, with a reading
of 33 £0.8 at 1 sigma. This trial 3 result meets the ASME 5% repeatability criteria, as
it is only 3.6% less than the previous trial 2 average (see Table 2). Applying the
scale factor of 0.1 to the reading to determine the measured value, then dividing by
the baseline concentration value of 10,000, the penetration is calculated to be
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0.00033, or 0.033%. Subtracting from 100%, this translates to a Deep Bed Filter #2
efficiency of 99.967 £ 0.001% at 1 sigma.

Locations D-5, D-9, and D-10 represent all the penetration sampling locations.
Measurements at the three locations were originally planned to ensure an abundance
of data. But since all three locations are considered equivalent with respect to
aerosol mixing, any one of the locations can alone provide sufficient data to
determine penetration. Location D-5 data is preferred because all 3 full test trials
data was obtained within the first hour of generator operation, whereas much of the
location D-9 and D-10 test results were obtained after one hour. However, even if all
complete data sets from test location D-5, D9 & D10 were included in the calculations
without regard for validity, the overall average multipoint data yields an average
reading of 33.2 + 3.9 at 1 sigma, which translates to an efficiency of 99.967% +
0.004% at 1 sigma, which is the same result as the most valid data, only with more
scatter.

The best and most reliable penetration data is considered to be the average of the
final (trial 3) multipoint probe sampling data from test location D-5.

4.0 CONCLUSION AND RECOMMENDATIONS

The best and most reliable penetration data is considered to be the average of the
final (trial 3) multipoint probe sampling data obtained from test location D-5. The
basis for this determination is discussed in Section 3.7 of this report. The final
recorded penetration result is 0.033%, which translates to a deep bed filter efficiency
of 99.967% + 0.001% at 1 sigma. Since the actual efficiency (99.967%)} is less than
the assumed HNF-20611 value (99.97%), the reported PTE estimate is conservative
(i.e., PTE is slightly overstated). As such, In-Place Leak Test results validate
acceptability of the efficiency assumption used in the (HNF-20611) PTE calculation,

and reinforce earlier technical bases conclusions regarding the proposed
redesignation of the PUREX 291-A-1 Stack from a major to a minor stack.

5.0 REFERENCES

HNF-20611, Revision 0, Unabated Emissions Estimate for the PUREX 291-A-1
Stack

ASME N509-1989, Nuclear Power Plant Air-Cleaning Units and Components

ASME N510-1989 (reaffirmed 1995), Testing of Nuclear Air Treatment Systems

ASME AG-1-2003, Code on Nuclear Air and Gas Treatment

DOE-HDBK-1169-2003, Nuclear Air Cleaning Handbook

HW-82117, Replacement Exhaust Ventilation Filter PUREX Plant (May, 4, 1964)

BNWL-B-125, Filter Efficiency Test - - PUREX Plant Ventilation Exhaust Filters
{September 1, 1971)
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Graph 1: Aerosol Generator Output Decline

Figure 1: Deep Bed Filter #2 System Configuration
Figure 2: Building 291-AE Filter Bank Test Port Locations

Appendices

Appendix 1: Work Package CP-05-05014, "PUREX DEEP BED FILTER #2
AEROSOL TEST”
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APPENDIX 1

PUREX DEEP BED FILTER #2 EFFICIENCY MEASUREMENT
PROCEDURE AND DATA
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J 4 RESOLUTION/RETEST CP-05-5014/W
PUREX DEEP BED FILTER AEROSOL TEST PAGE 10OF48
PURPOSE AND SCOPE

Burpose

Purpose of this procedure is to verify aerosol mixing effectiveness at various test port
locations in the PUREX exhaust system and to collect aerosol test efficiency data for
PUREX Deep Bed Filter #2. The data will be evaluated by Engineering and be used to
determine overall efficiency of the Deep Bed filter system. This test is being
performed in support of ongoing PUREX stack assessment efforts.

Scope

A Department of Energy (DOE) approved challenge aerosol is used in accordance
with the test requirements of ASME-N510-1989, Section 10, “"HEFA Filter In-Place
Leak Test"{o determine aerosol penetration as a result of leakage through or around
Deep Bed Filter #2.

The designed efficiency of PUREX Deep Bed Filter #2 approaches that of a standard
HEPA filter system. However, since the system design predates the ASME N509 and
ASME N510 standards, not all of the ASME N510 lest requirements can be satisfied.
Therefore, this procedure was developed using the ASME N510 test requirements as
guidance.

The test will verify the effectiveness of aerosol mixing at various duct locations.
Although the system does not allow an ASME N510 compliant air-mixing uniformity
test, testing can be performed to estimate the effectiveness of aerosol mixing. Two
locations will be considered (see Figure 1 for locations A-F).

» Mixing between Filter Building #4 Injection port (Location E) and sample port
(Location F) downstream of the exhaust fans.

The test will also provide data for determining aerosol! efficiency of the Deep Bed #2
filter system. Ports located downstream of the exhaust fans (Location F) represent
the best mixing conditions for testing. For this reason, and because sample port
configuration does not accommeodate reliable measurement of a 100% upstream
baseline concentration, the test will be performed based on a 100% downstream
baseline concentration.

Filter Efficiency:

Requirement: Not Applicable.
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2.0

3.0

3.1

3.2
3.3

3.4

Note: The PUREX Deep Bed Filter #2 is not required per Documented Safety
Analysis (DSA). Al air discharged through Stack 291-A is routed through Deep
Bed fiiter #2. The Deep Bed filter system performs a pre-filter function, as it is
. located upstream of the Filter Building #4 HEPAs.

Filter Differential Pfessure {DP):

Requirement: Filter DP for Deep Bed Filter #2 should not exceed 8" wyg.

Source: Procedure 2CP-SOP-AU-05010, Section 5.5.6 “Off Normal DP in No. 2
Deep Bed Filter”

Filter System Flowrate {cfm}):

Requirement. Not applicable.

REFERENCES

o H-2-63449 - Sheet 1, 291-A Filter Inlet Particulate Sampler

s H-2-66130 — Sheet 1 -3, Surveillance Caisson for Air Tunnel and Hot Pipe Trench
s H-2-825908 - Sheet 1, 3 & 6, Instrumentation Consolidation | & E Flow Diagram
o H-2-825908 - Sheet 2, Instrumentation Consolidation Filter House No. 4

» Work Package CP-05-5397, Inspect Radiological Conditions of Caisson

PERSONNEL REQUIREMENTS

Vent and Balance Stationary Operating Engineers (SOE) trained in accordance with
TFC-BSM-TQ-STD-14, REV A-2.

Radiological Control Technician (RCT).
Operations Personnel (OPS) & Stationary Operating Engineer (SOE) suppori.

Industrial Hygiene (1H).
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4.0

4.1

4.2

43

4.4

4.5

46

4.7

4.8

49

PRECAUTIONS AND LIMITATIONS

If during performance of this procedure, any of the following conditions are found,
stop work, place equipment in a safe condition, and notify the Field Work Supervisor

(FWS).

» Facility equipment malfunction that adversely impacts the performance of this
procedure.

s Personne! error or procedural inadequacy that prevents fulfiliment of procedural
requirements.

s Limiting conditions of applicable RWP(s) are exceeded.

Contact Supervision for additional instructions if changing plant conditions affect work,
or work delays are anticipated to extend completion of projected work scope beyond
the planned test duration,

This is a step-by-step compliance procedure, unless indicated otherwise within the
body of this procedure.

Though developed using ASME N510 In-Place Leak Test requirements as guidance, it
is important to note the Deep Bed filter system was not designed as an ASME N509
fiitration system. Therefore, by necessity, aspects of this test are not consistent with
the ASME N510-1989 acceptance test process.

Performance of this procedure will require shutdown of the 291-A stack sampling
system to prevent concentrated aerosol from being drawn into the stack sampling
probe and transport lines.

The Model TDA-58 aerosol generator poses a significant fire risk if not operated
properly. Generator must be operated in accordance with the Manufacturer's
instructions at all times. A fire extinguisher is to be slaged in the vicinity of the
aerosol generator when it is operating.

Visible aerosol may be observed exiting the PUREX stack during the test. This
condition is both anticipated and acceptable.

If emergency/abnormal conditions are encountered, personnel are to respond to the
situation as {rained, and as discussed in the AJHA and pre-job safety meeting.

Stack sampling system downlime is limited to 48 hours during this activity unless
additional notification of longer downtime is provided to EPA and WDOH regulatory
agencies. Contact the ECO as soon as it is apparent that sampling system downtime
will exceed 48 hours.
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5.0

5.1

5.2

53

5.4

55
5.6
57
58
5.9
5.10
5.1
5.12

5.13

--------------------------------------------------------------------------------------------------------------------

SPECIAL TOOLS, EQUIPMENT, AND MATERIALS

------------------------------------------------------------------------------------------------------------------

Be within its current calibration cycle as evidenced by an affixed calibration label.

Be capable of required range (i.e., equipment range capability shall exceed measured
value).

ATl (Model TDA-5B) Aerosol generator capable of producing a poly-dispersed
challenge aerosol concentration consisteni with ASME-N510-1989 requirements.

Two linear - readout forward - light scattering photometers or "percent penetration
meter” with a minimum linear range of 10°,

tmastram

-----------------------------------------------------------------------------------------------------------------

i Accuracy requirements for pressure measurement devices are as follows:

o Pressurerange > 1.0"wgto 1.0 psig. —» +0.1in.wg
e Pressurerange 0.1'wgto 1.0*wg. — +0.01in.wg

-------------------------------------------------------------------------------------------------------------------

Differential pressure measuring device {(manometer, micro-manometer, etc.) capable
of measuring required test pressures.

Optional: Flow rate measuring device (hot-wire anemometer) capable of measuring
velocity between 0 — 3000 fpm with accuracy of at least #3% of reading.

Temperature measurement device (accuracy +2.0°F).

Test Aerosol: Emery 3004 (Poly- Alphaolefin) MSDS # 24335.

Aerosol Injection Flex Duct for locations A and E, as required.

Single Port and Multi-port Aerosol Sampling Probe(s)

Platform Ladder (for filter housing test port access)

Two-way radios

Industrial Hygiene Sampling Equipment, as required

Plastic Sheeting & fape, as required

nitrogen bottles, pressure regulators, and cartls

1-9
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5.14

6.0
Ve
\ 6.2

----------------------------------------------------------------------------------------------------------------------------

L T Y APy

fire extinguisher near aerosol generator

PREREQUISITES
Notify the Environmental Compliance Officer (373-1792) that the test will begin,

Confirm aerosol injection and sampling locations are labeled (note: Figure 1, Location
A is excluded from labeling requirement.)

Notify the Occurrence Notification Center (376-2900) that there will be visible aeroso!
coming from the PUREX stack due to the aerosol testing of the deep bed filter.

Confirm that recent work efforts to blow down the 3/8" sample line in Building 291-AB
(Figure 1, Location B) with compressed air or nitrogen was accomplished.

INSTRUCTIONS

Procedure steps shall be performed in the sequence provided, unless otherwise allowed in

the procedure text.
Figure 1 provides injection and sampling test port location information.
Figure 2 provides specific filter bank test port location information.

Additional copies of Data Sheets may be added, as needed.

--------------------------------------------------------------------------------------------------------------

=
Q
-
m
&

Non-Sequential / Repetitive Test Instruction Steps 7.1.1 through 7.1,8"are not order

dependent. For increased procedure flexibility, these steps may be worked
i independently, at any time, and repeated, whenever necessary, to support the test.

...............................................................................................................

12 7.1.1 PERFORM non-intrusive test equipment setup activities, as desired.

V712 INSTALLU/REINSTALL caps, plugs, elc. as required.

1-10
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-------------------------------------------------------------------------------------------------------------------

7.1.3 CHECK AND REFILL aerosol generator with liquid test agent during the test

¥
o w process as necessary.
Sa Sub skps a-3 e eV
11\!0{ e e e b b R b bl pigabhh DL LD LRl b b LR E L LR b L e e et e e
@ i NOTE

Sampling system operation will be affected during the performance of this procedure.

i System may be terminated and/or restored to normal operations whenever requested by

the FWS, based on input from the effluent engineer or ECO.

-------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------

7.1.4 |If requested by FWS, CONFIGURE stack sampling system as shown below,

System Restoration

7.14.1 If Sampling System restoration is requested,

a. CONFIRM aerosol injection has ceased.

b. RESTORE sampling system to normal operation in accordance

with procedure 2CP-SOP-ENV-54001.

c. ENSURE the date/time that the system is restored to normal

service is recorded in Data Sheet 6.

System Termination

7.1.4.2 If Sampling System termination is requested

a. TERMINATE sampling system operation in accordance with

procedure 2CP-SOP-ENV-54001.

b. ENSURE the date/time that the system was removed from service

is recorded in Data Sheet 6.

| 7.1.5 RCT and IH personnel will MONITOR work and perform surveys as necessary,

e
W 7016 -~ Swa uxao ¥ |

( S 7.2 MATE Calibration Information
A ) !
»
7

\’7.2.1 ENSURE MATE calibration data for all Vent and Balance instrumentation to be

used in test is recorded in Data Sheet 1.

1-11
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NOTE .....................................................

-----------------------------------------------------------------------------------------------------------------

7.2.2 |F during performance of test additional or replacement instrumentation is
required to complete tes!, THEN PERFORM the following:

\V 7221 RECORD calibration data for additional instrument(s) in Data Sheet

1.

7222 NOTE AND DESCRIBE in Data Sheet 1:

*Why" additional instrumentation was needed.

"When" (filter and test trial number) additional instrumentation
was added.

"Where" (procedure step number) instrumentation was added.

“Who" entered additional data into Data Sheet 1 (signIDate)

7.223 |F photometer or generator failure occurs during !he mixing
verification process or performance of a test trial, THEN REPEAT
those portions of the test impacted by the equipment failure.

\I 7.2.3 ENTER V&B signature (\Vent and Balance Lead) on Date Data Sheet 1.

N7.3 Calsson Preparation

Caisson preparations have been completed during performance of Work Package CP-

05-5397/W.

7.4  MVisual Inspection of Filter System:

--------------------------------------------------------------------------------------------------------------

i PUREX Deep Bed Filter system is located below grade and is not accessible for visual i

i inspection. Visual Inspection criteria for this test are primarily limited to documenting
: system test configuration.

--------------------------------------------------------------------------------------------------------------

\'7.4.1 PERFORM visual inspection of filter system AND CHECK (YES/NO column)
as appropriate for each question listed on Data Sheet 2A.

Nv7.4.2 IF any response is different from the Expected Response, THEN NOTE
observed discrepancies, deficiencies, or potential problems in Data Sheet 2A.

1-12
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\ 7.4.3 SIGN AND DATE (Vent and Balance Lead) Data Sheet 2A when inspection is

: complete,
@ System Test Configuration:

7.5.1 PLACE exhaust fan EF-1 in operation per procedure 2CP-SOP-AU-05010, as
N required.

7.5.2 PLACE exhaust fan damper controller in MANUAL mode per procedure 2CP-
SOP-AU-05010.

7.5.3 VERIFY acceptability of Canyon Pressure.

7.5.4 COMPLETE Data Sheet 2B to record As-Tested system data as follows:

7.54.1 REQUEST Facility SOE assistance in collecting Data Sheet 2B As-
Tested data and system configuration information.

7542 REQUEST Facility SOE to SIGN AND DATE completed Data Sheet
2B.

o
—
-
=
®
(723
°
®
o,
=
o
g
o
c
@
=]
@
——
(7
@®
2
o
3
™
—
o
\.-'

--------------------------------------------------------------------------------------------------------------

R .

\Z.SLS PREPARE filter housing test ports by removing 4" caps and taping over the
~" four test port holes on filter housings FH-V11-4-5, FH-V11-4-9, and FH-V11-4-
10.

7.6  Deep Bed Filter Bank Air Flow (cfm) Determination

7.6.1 Obtlaining Barometric Pressure

\,7.6.1.1 CONTACT Hanford Weather Forecaster by telephone (373-2716).

'\].6.1.2 REQUEST absolute barometric pressure {Py) for closest weather
station,

\7.6.1.3 VERIFY location, station number, time and elevation.

\)7 \1 7.6.1.4 RECORD data on Data Sheet 3.

6.2 IDENTIFY operating exhaust fan(s) data on Data Sheet 3.

1-13
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7.6.3 Pre-Test Leak Check

N 7.6.3.1

N 7632

N\7633

N7634

7.6.3.5

N\ 7.6.36

\'7.6.3.7

7.6.4

IE. MP20 manometer is used, THEN ENSURE Density Program is set
to 0.000.

BLOW clean, dry air into pitot tube impact hole until manometer
reads at least 3.00" w.g.

CLOSE off ho.!e opening AND HOLD for minimum of 15 seconds.

; NOTE: .
E Leak check PASSES Iif manometer reading remains stable (+ 0.2*
' w.g.) for at least 15 seconds; otherwise, leak check FAILS.

-----------------------------------------------------------

OBSERVE manometer reading AND RECORD results (PASS or
FAIL) on Data Sheet 3.

APPLY suction to pitot tube static pressure hole until manometer
reads at least 3.00" w.g., AND HOLD for minimum of 15 seconds.

OBSERVE manometer reading AND RECORD results (PASS or
FAIL) on Data Sheet 3.

IF leak check fails, THEN:
7.6.3.7.1 REPAIR OR REPLACE equipment as required.

7.6.3.7.2 REPEAT Steps 7.6.3.1 through 7.6.3.6

Identifying Velocity Traverse Site

-----------------------------------------------------------------------

« The velocity traverse site is located on the exhaust duct, west of main stack.

The ports are labeled A, B, C, D, E & F from North to South and correspond

to F-1, F-2, F-3, F-4, F-5, & F-6 in this procedure, respectively.

opening surface,
+ The stack duct is 66" x 83", 38.04 square ft. The dimension from top of port
to bottom of ductis 863", The 83" duct depth begins 13%" below the port

-----------------------------------------------------------------------

7.6.4.1

i » Traverse point intervals on Data Sheet 4 are measured relative to port

IE port labels are missing, THEN NOTIFY FWS.

1-14
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7.6.5 Deep Bed #2 Pitot Traverse Measurements at 291-A-1

\/7.6.5.1 MARK pitot tube and temperature probe insertion positions {0 allow
accurate probe positioning during lesting using distances indicated
on Data Sheet 4 (thickness of port/duct entrance is included in these
values).

\' MEASURE relative humidity (RH) in (DB2) air stream, AND RECORD

on Data Sheet 4. -2

' \‘7.6.5.3 MEASURE static air pressure (Pg) in DB2 air stream, AND RECORD
on Data Sheet 4, r. .Y

7.6.54 DB2 Air Velocity Pressure and Temperature

7.6.5.4.1 MEASURE velocity pressure (VP) at each fraverse point
in order shown on Data Sheet 4.

7.6.5.42 MEASURE DB2 air temperature (t,) at each traverse
point in order shown on Data Sheet 4.

7.6.5.4.3 WIPE pitot tube as it is removed, AND REQUEST RCT to
perform removable contamination survey after
withdrawing pitot tube from port.

7.6.5.5 REPEAT step 7.6.5.4 for remaining test port(s).

7.6.5.6 ENTER time test completed and sign/date Data Sheet 4.

7.6.6 Pitot Tube Performance verification

i NOTE:
f If velocity pressure at last traverse point is unsuitably low (less than 0.04"
» w.g.), then the traverse point with the highest value velocity pressure should

be used to verify pitot tube performance.

-------------------------------------------------------------------

\J 7.6.6.1 COPY last traverse point measurement from Data Sheet 4 AND
ENTER reading as VP, on Data Sheet 5.

\J 7.6.6.2 PURGE pitot tube impact and static pressure holes with clean, dry,
pressurized air.

\1 7.6.6.3 REPEAT last traverse point measurement AND ENTER reading as

VP; on Data Sheet 5.

1-15
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\- 7.6.6.4 DETERMINE percent difference (P) between measurements:

P =100 (VP, - VP;}
VP,

\ 7.6.6.5 RECORD results, including PASS/FAIL conclusions, on Data Sheet

5 If percent difference is greater than + 5% but velocity pressure at VP, is less E
+ than 0.04" w.g., repeating Steps 7.6.5.3 through 7.6.6.5 is NOT required. The |
+ Design Authority determines acceptability of VP measurements. E
\7.6.6.6 IFE percent difference is greater than + 5% AND VP, is equal to or
greater than 0.04" w.g., THEN REPEAT Steps 7.6.5.3 through
7.6.6.5,

7.6.7 Post-test Leak Check

T7.6.7.1 |F MP20 manometer is used, THEN ENSURE Density Program is set
to 0.000.

\ 7.6.7.2 BLOW clean, dry air into pitot tube impact hole until manometer
reads at least 3.00" w.g.

\7.6.7.3 CLOSE off hole opening AND HOLD for minimum of 15 seconds.

---------------------------------------------------------------------

: NOTE:
Leak check PASSES if manometer reading remains stable (+ 0.2" w.g.) for at
least 15 seconds; otherwise, leak check FAILS.

\17.6.7.4 OBSERVE manometer reading AND RECORD results (PASS or
FAIL) on Data Sheet 5.

\’ 7.6.7.5 APPLY suction to pitot tube static pressure hole until manometer
reads at least 3.00" w.g., AND HOLD for minimum of 15 seconds.

— 7.6.7.6 OBSERVE manometer reading AND RECORD results (PASS or
FAIL) on Data Sheet 5.

---- —
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v 7.6.7.7 [F either leak check fails, THEN REPAIR OR REPLACE equipment
as required AND: -

— 7.6.7.7.1 REPEAT Steps 7.6.3.1 through 7.6.3.7.
= 7.6.7.7.2 REPEAT Steps 7.6.5.1 through 7.6.7.7.

"\\7.6.8 COMPLETE the following DB2 Flow Test calculations, AND RECORD results
on Data Sheet 5:

\y 7.6.8.1 DETERMINE Total t, by adding 1, entries for each port on Data Sheet
4.

\v7.6.8.2 DETERMINE Average t, by dividing Total t, by 66.
N 7.6.8.3 CALCULATE Velocity FPM for each traverse point listed on Data
Sheet 4:
FPM = 4005 x VP

N 7.6.8.4 DETERMINE Total FPM for each port and RECORD on data sheets 4
and 5.

v 7.6.8.5 DETERMINE Total FPM by adding port {otal FPM entries on Data
Sheet 5.

\y 7-6.8.6 DETERMINE Average FPM by dividing Total FPM by €6.
\u 7.6.8.7 CALCULATE Tota! CFM to determine stack air flow on Data Sheet 5;

TOTAL CFM = AVERAGE FPM x DUCT AREA SQ FT x
CORRECTION FACTOR

\17.6.8.8 Vent & Balance Lead sign and date Data Sheet 5.

7.7 Establishing Internal Reference (IR) Concentration

“\\7.7.1 SHUTDOWN sample system as follows:

\, REQUEST RCT to exchange stack sample in accordance with procedure
2CP-SOP-ENV-54001, with exception that the replacement shutdown filter
need not be labeled.

¢ ENSURE that the time the sample filter is removed is recorded in Data
Sheet 6.

.+ REQUEST SOE to shut off the sampling system vacuum pumps in
accordance with procedure 2CP-SOP-AU-05010.

1-17
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@ 7.7.2 ENSURE reservoir of aerosol generator is full.

concentration. All measurements from this photometer will be based on the

i photometer’s Internal Reference (IR). The second photometer will be used to
i establish penetration based on a downstream 100% base percent (BP)
concentration. For the remainder of the procedure the two photometers will be
i referred to as the IR photometer and BP photometer, respectively.

\i 7.7.3 } SET UP (IR) photometer and (BP) photometer at Location F-3 (label
photometers as "IR” and “BP"), and aerosol generator at Location E
(downstream side of Filter Housing FH-V11-4-10 in Bldg 291-AE). See
Figures 1 and 2.

\'-’ 7.7.4 ALLOW IR & BP photometers electronics to warm up for a minimum of 15
minutes before use,

\/{ 7.7.5 " INSTALL flex hose at Location E, as required.

\T’I@ OPEN (fully) filter housing vacuum breaker valve located on the downstream
— side of Filter Housing FH-V11-4-10 (Figure 2). /

aerosol mixing, establish a background concentration and to estimate actual aerosol

N 777

SET IR photometer valve to CLEAR position to provide clean air for the
scattering chamber,

\J 7.7.8 SET selector switch to 10% position.
\)’7.7.9 ADJUST STRAYLIGHT control fully clockwise,
\« 7.7.10 DEPRESS INTERNAL REFERENCE switch to the ON position.

\- 7.7.11 ADJUST GAIN Control until a meter reading of 100% is obtained on the 10%
scale.

"\ 7.7.12 SET INTERNAL REFERENCE switch to the OFF position.
N 7.7.13 SET selector switch to the 0.1% position.
7.7.14 ADJUST STRAYLIGHT control until a reading of 0 is obtained on the meter.

\ 7.7.15 RECORD final GAIN number (from dial) in Data Sheet 7.
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Photometer probe(s) must be configured so as to prevent sampling in the dead air :

; i space associated with the sampling pori access.

------------------------------------------------------------------------------------------------------

\17.7.16 OPEN pitot tube port plug AND INSERT muilti-port photometer probe fully into
test po@), downstream of exhaust fan.

\/7.7.17 MEASURE Background Concentration at test port F-3 (C) AND RECORD
Range switch setting (scale), meter reading, and value for IR in Data Sheet 7.

7.7.18 INJECT aerosol into duct system as follows:

\ 7.7.18.1 ENSURE aerosol generator is operated in accordance with the
manufacturer’s instructions at all times.

\ 7.7.18.2 START aerosol generator, as required.
\ 7.7.18.3 ENSURE metering valve on aerosol generator is 100% open.

\ 7.7.184 INJECT challenge aerosol into test Location E, upstream of the
sample probe.

\ 7.7.18.5 RECORD nitrogen regulated supply pressure on Data Sheet 7.

\7.19 RECORD time, range swilch setting (scale), meter reading, and value (i.e.
scale X reading) for INTERNAL REFERENCE concentration (IRC) on Data

Sheel 7.

\'(.7.20 DOCUMENT observed stability of aerosol concentration at measurement
location (e.g., excellent, Good, Fair, Poor) by checking the appropriate box on
Data Sheet 7,

\1.7.21 REPEAT steps 7.7.19 and 7.7.20 at 2 to 5 minute intervals until an equilibrium
state has been achieved, but not less than 15 minutes. .

1-19
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~N

ux'f\ E...".'l.----t------------..C.----.----'-..I..ICOOI.-tﬁ-o--T--E-: ---------------------------------------------------- i
(,,,w H Wth a DB2 flow rate of 30,000 cfm, full output of the TDA-5B generator should result in |
'qn\\‘ﬁ : an aerosol concentration of approxnmately,‘iO' ng/l (i.e., 58% on 10% scale). ;
facsresssssmmmmmmmsesssssssasnsascnnnncnanaanaannnnnns o) eavaranmacn ?0-....-..-.--.------.---.--......--.-.-.:

\1 7.7.22 [F final meter reading per Step 7.7.21 is less than 10% on the 10% scale, (i.e.,
the measured concentration is less than 10 pg/l), THEN CONTACT FWS for
direction to proceed.

----------------------------------------------------------------------------------------------------------

Photome!er probe(s) must be configured so as to prevent sampling in the dead air : :
space associated with the sampling port access. :

Q 7.23 MEASURE aerosol concentration at the remaining 5 ports (F-1, F-2, F-4, F-5
and F-6) with the multiport probe AND RECORD values(s) in Data Sheet 7.
WIPE off and survey the sample tube each time it is removed from a port.
\7.7.24 RECORD minimum allowable mixing duration needed to establish a stable
base percent concentration in Data Sheet 7.
\9.7.25 V&B Lead sign and date Data Sheet 7,
7.8 Establishing Base Percent (BP) Concentration

8.1 SET UP base percent concentration (BP) photometer, as required 7" \—6— -~ /

..........................................................................................................

: Photometer probe(s) must be configured so as to prevent sampling in the dead aur :
\ : space associated with the sampling port access. i
b '\

---------------------------------------------------------------------------------------------------------

INSERT multi-port photometer probe in test port *F3”, downstream of exhaust
fans, as required.

Mo c-,l.um.\-v ‘vopa,..‘b R L Ty c- 0 wiinsn \v"; a-*\
¢ 7.83 PESTABLISH downstream 100% basehne samp!e
i+
™

g 7.8.4 RECORD the following values in Data Sheet 9:

¢ Range switch setting (scale), meter reading, and value for baseline percent

\ (BP).
\ ¢ Final GAIN number (from dial)

« Nitrogen supply regulated pressure,

1-20
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XT.B.S TURN OFF Aerosol generator, =2="=>
3 = o] /L,,,/'

7.8.6 REMOVE BP photometer probe and CLOSE test port plug F-3. r plln

—~ p— T w1

" 4.8.7 CLOSE (fully) vacuum breakeﬁ ive located on the downstream side of Filter

Housing FH-V11-4-10 (Loca Figure 2.)
8\

U . Qmm\»u )
W 7.9 Aerosol Mlxmq-Bpskoam of Deep Bed Filters
L 2O, e aree———eemnnmmeaaen
g™ ; NOTE: pram’ Yoacas

Determmatlon of aeroso! m:xmg-upetfeem of deep bed fillers (steps +5-4;
-7-9-2—1md 7.9.8 through 7.9.12) only needs to be performed during the first

- Y ' trial. Th _g_mmxmnm_aﬂmy_gble time delay established in frial 4 may be used

: fort'

------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------

1 CAUTION:
‘ Inadvertent adjustments or sudden jarring of equipment during relocation can
alter test results. Do Not make any equipment adjustments.

-----------------------------------------------------------------------------------------------------

2y : i
(\W . . .
(0“' ' S
'(*lb( . S+ v pholometerto-tha-ai A : \

—-—-—""’—""-“-"—-—._,_. et i = T
\,'L.? 9.3 REMOVE the caisson 16" access port cover. M

7. 9 4 SET UP the aeroso! generator at Location A, as required. 7 ‘10

9 Sa. ITvse ¥ M\\\P,)f pm\g.( e \ V53,
9.6 ALLOW photometer(s) electronics to warm up for a minimum

].,lb before use,

minuties

W ‘gs 5 SET-UP the BP photometer in the 291-AE Bldg near filter housing FH-V11-4-5.
‘w g

“N\:Q.T INJECT aeroso! into Location A (flex hose) as follows;

7.8.7.1 ENSURE aerosol generator is operated in accordance with the
manufacturer's instructions at all times.

@7.9.7.2 START aerosol generator, as required.
7.97.3 ENSURE metering valve on aerosol generator is 100% open.

7.9.74 INJECT challenge aeroso! into test Location A, (caisson upstream of
Deep Bed Filter #2).
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7.9.7.5 RECORD nitrogen supply regulated pressure on Data Sheet 8 (first

triat only).
e —— RO ..
U‘-’J‘ The primary purpose of the following measurement is to determine the time delay
Q)l < i necessary to establish equilibrium in the sample concentration. Gencentration. ;
gt imeasured mayormaynotbasspres ive-of ectuat-TeTTSOtTonCen! ' ;

?ﬂr\‘ 0"5‘3
7.9.8 MEASURE aerosol concentration at aitunnetsampter({tocatien-B) AND

RECORD time, range switch setting (scale), meter reading, and value on Data
Sheet 8.

1.9.9 DOCUMENT observed stability of aerosol concentration at measurement
location (e.g., excellent, Good, Fair, Poor) by checking the appropriate box on
Data Sheet 8.

\7.9.10 REPEAT steps 7.9.8 and 7.9.9 at 2 to 5 minute intervals (approximate) until all
of the following criteria are satisfied: (Notify FWS if stability is questionable.)
e Sample results are stable l
\\ » Concentration trend is not increasing
R\\_ « Injection time period exm//

\ \7.9.11 .RECORD minimum allowable time delay (minutes) on Data Sheet 8.

7.9.12 Vent & Balance Lead SIGN and DATE Data Sheet 8.
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7.10 Deep Bed Filter #2 Downstream [Penetration) Concentration

-------------------------------------------------------------------------------------------------------------------

; NOTES: :
§..| Lditi I .. fot | FBB . | | pet lllg ;
SN i equiibrium-{slep-7-0-40) At MEISTIYINg e Uowh3Iream concentration (slep 7.16:2) 4"\
~piae-30-minutes) will also be used for test trials 2 and 3.

Wﬂ, ¢ The minimum time delay established during trial 1 {injection duration per step 7.9.11
- :
\O'} .

i « Photometer probe(s) must be configured so as to prevent sampling in the dead air
space associated with the sampling port access.

------------------------------------------------------------------------------------------------------------------

10.0%

W_1o_1 Fully INSERT the Multi-pori probe through the tape and into the filter
housing test port specified on Data Sheet 9 (beginning with FH-V11-4-5) and
RECORD starting time.

\7.10.2 MEASURE aerosol concentration at the specified test port AND RECORD
range switch setting (scale), meter reading, and value in Data Sheet 9.

AN
"\?.10.3 DOCUMENT observed stability of aerosol concentration at measurement
location {e.g., Excellent, Good, Fair, Poor) by checking the appropriate box
in Data Sheet 9.

\ 7.10.4 REMOVE multi-port probe, wiping off and surveying probe as it is pulled out

7.10.5 INSERT single port probe into filter housing test port specified on Data
Sheet 8. Measurements are taken from the inside surface of the housing.

\7.10.6 MEASURE aerosol concentration at three probe depths across the sampling
plane as specified on Data Sheet 9, AND RECORD range swilch setting
(scale), meter reading, and value for each in Data Sheet 8.

\7.1 0.7 DOCUMENT cbserved stability of aerosol concentration at measurement
location (e.g., Excellent, Good, Fair, Poor) by checking the appropriate box
in Data Sheet 9,

™7.10.8 RECORD primary and secondary filter DP readings (from local instruments)

on Data Sheet 9.
N

™,
}7.10.9 REMOVE probe from test port, wiping it off and surveying it as it is pulled

out, then tape ov e inthe tape covering the test port.
——— _— . \'_/

7.10.10 REPEAT Steps 7.10.1 through 7.10.9 for each remaining test port on the
filter housing. SIGN data sheet 9 at completion of each filter housing.
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[y

/) 7.10.11 REPEAT Steps 7.10.1 through 7.10.10 for each remaining filter housing (FH-

T V11-4-9 and FH-V11-4-10),
7.10.12 TURN.OFF Aerosol generator and DISCONNECT line from caisson,
prevees e N OTE'
: i Step 7.10.13 does not need to be performed if immediately proceeding to section
’ﬁ_____' 8.0, Bestorahon _______
T R
uﬂ')‘\ 7.10.13 -RERPLACE caisson 16" access port cover-
,""“\_-_-_—_______7 —
FM{ LI TSR
\x\\ 5 60 NOTES: :
8 o  Wait 30 minutes (minimum) between trials to allow system purging. :
¢ The third trial may be waived at the discretion of the FWS based on measured
:  value variation of results between trial 1 and trial 2, If third trial is waived, skip ;
_ i o Section 8.0.
o
~—=—=""7.10.14 PERFORM a second and third trial as follows: %
" 7.10.14.1 MOVE BP photometer to Location F.
N Note s Sau tcod | N
'l g 7.10.142 MOVE aerosol generator to Location E.
ale
8! 7.10.14.3 OPEN (fully) filter housing vacuum breaker valve located on the
downstream side of Filter Housing FH-V11-4-10 Location E
(Figure 2).
7.10.144 START aeroso! generator.
" —~F40-H-5—WAIT minimunTtime delermined iIT Step27-24—_
wib,
‘9’;13,-11;( 7.10.146 REPEAT steps 7.8.1 through 7.10.14.
Al
gl
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8.0 RESTORATION

------------------------------------------------------------------------------------------------------------------------

Step 8.1.1 may actually be performed at any time after the completion of final :
baseline aeroso! injection (7.10.12), as determined by FWS, but preferably within 48
{ hours of shutdown. ;

--------------------------------------------------------------------------------------------------------------

8.1.1 RESTART sample system as follows:

» REQUEST SOE to restart the sampling system vacuum pumps in
accordance with procedure 2CP-SOP-AU-05010.

+« REQUEST RCT to ensure stack sample exchange in accordance with
procedure 2CP-SOP-ENV-54001, with exception that the shutdown
filter needs no documentation and may be discarded.

» ENSURE that the time the sample filter is inserted is recorded in Data
Sheet 6.

8.2 Location A: Surveillance Caisson & Ductwork

-------------------------------------------------------------------------------------------------------------

............................................................................................................

8.2.1 CLOSE caisson access port cover and seal with metal {ape.

8.2.2 SEAL around the perimeter of the 10’ caisson cover (under vertical skirt) with
metal tape.

8.3 Location B: Air Tunnel Sample Tubing

8.3.1 REMOVE (IR) photometer, as required.
8.3.2 INSPECT /8" pipe sample line and verify cap has been restored {Location B).
8.3.3 DECONTAMINATE sampler line connection, as necessary, lo non-smearable.

8.3.4 BAG job related waste generaled during the work.
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8.4 Location D: Filter Building # 4 Filter Housing Inlet Test Ports

8.4.1 REINSTALL permanent test port caps on filter building #4 filter housings, as
required.

8.4.2 INSPECT Location D test port caps re-installation to verify absence of gross
leakage.

8.4.3 DECONTAMINATE test port caps and adjacent housing surfaces, as
necessary, o non-smearable,

8.4.4 BAG job related waste generated during the work.

8.5  Location E: Vacuum Breaker Valve

8.5.1 REMOVE flex hose, as applicable,

8.5.2 ENSURE Vacuum Breaker Valve on Filter Housing FH-V11-4-10 is fully closed.

8.6 Location F: Pitot Tube Sample Ports

8.6.1 RESTORE (Location F) pitot tube sample ports to there original configuration
as follows:

8.6.1.1 ENSURE Pitot tube isolation plugs are installed (six places).

8.6.12 DECONTAMINATE test port Location F surfaces as necessary, to
non-smearable.

86.1.3 BAG job related waste Qenerated during the work.

------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------

8.7 Vortex Damper Control and Filter Building #4.

8.7.1 REQUEST Facility SOE to restore HVAC system {o normal operation as
follows:

» Place selected exhaust fan in operation per procedure 2CP-SOP-AU-
05010, as required,

» Verify acceptability of Canyon Pressure.
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8.8 Final Restoration and As-Left Confiquration

8.8.1 ENSURE waste generated per these work instructions is disposed in
accordance with the Waste Packaging/Labeling instruction Sheet.

NOTE:
The following step is consistent with normal facility radiological control practices and
has been provided to support immediate {est equipment removal from contamination
areas. If immediate equipment removal is not required, then release of the test
equipment may be deferred until a later date.

8.8.2 [F immediate removal of the test equipment from contamination area is
required, THEN PERFORM the following:

8821 REQUEST RCT to perform a contamination survey of test
equipment.

8.822 DECONTAMINATE test equipment, as required.

8.8.3 ALLOW ventilation system to operate a minimum of 30 minutes (after
ventilation system has been fully restored to normal operation) AND
PERFORM the following:

88.3.1 RECORD As-left System Configuration Data in Data Sheet 10 and
sign/date the data sheet.

8.8.3.2 ENSURE operational data is within specifications per procedure
2CP-SOP-AU-05010,

8.8.3.3 REQUEST Design Authority (or delegate) support in addressing all
out-of- specification requirements, as applicable.

9.0 CALCULATIONS

Aerosol test data will be evaluated by Engineering. Penetration calculations will be
documented in an Engineering Test Report.
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10.0

11.0

1.4

11.2

11.3

114

ACCEPTANCE

Purpose of this procedure was to collect filtration efficiency information for Deep Bed
Filter # 2, not to determine compliance to Documented Safety Analysis or
Environmental Permit requirements. Therefore, no acceptance crileria are to be
applied 1o the test data (i.e., no pass/fail criteria are assigned).

DISPOSITION

DOCUMENT any deficiencies, test exceptions, or component failures observed during
the performance of this procedure in Craft Resource Log (J-5).

NOTE:
All documented test exceptions must be evaluated by the Design Authority and

dispositioned (if necessary) prior to package closeout.

ENSURE all test exceptions are dispositioned prior to package closeout.

FORWARD data collected to the Design Authority for further evaluation and
performance of calculations.

OBTAIN copy of test results and ADD 1o this work package.
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Figure 2 = Filter Bank Test Port Locations
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DATA SHEET 1 ~ Filter Testing Instrumentation Log

INSTRUMENT CALIBRATION DATA

4 Dm‘erenbal Pressure Instrument

= Aerosol Generator:.

Instrument Type: 2620

(1)Mo&elNumber‘ T7A - &"R”

Code Numberig 1 -2 9- 0 = sz 17

Equipment Number: 7(-9 )

Calibration Due Date 9_ 2 o= AL Functional Verification Due Date: A2
Range Accuracy: _;- / 9 (2.) Model Number: 4

iy :_(IR) Eh’otometer _ia|l  Equipment Number:

Equrpment Number' 10/ & £ @ Functional Verification Due Dafe:

Code Number: Do 2 3-/0-0O03 Air Flow (Velocity) Instrument

Calibration Due Date:  ¢=_ 4 q, o 4( Instrument Type: >n 1A

ERNP T . {BP) Photometer - -~ .. o Code Number: $10-28.09- 1]
Equ:pment Number q " _6_7 Calibration Due Date:  # 2S00

Code Number: D -2 -y =0/0 RN n.35%0.c.

Calibration Due Date: . /2 - 0L Accuracy: 225

ADDITIONAL INSTRUMENT CALIBRATION DATA
Calibration Data should be entered into this portion of Data Sheet In the same format

as shown above.

({COMMENTS):

B 299-23-,0-003 sy b//an@af

7.2.3 V&B Signaturemateml F-20-00
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DATA SHEET 2A- Deep Bed Filter #2 System Inspection Checklist

VISUAL INSPECTION CHECKLIST 5’;‘:2‘:::8
YES | NO
Is there adequate access 1o filter test ports? / YES
Is the housekeeping In and around the housing adequate for testing? v YES
Is lighting adequate to perform the test? o YES
(If response is *“No", request PIC to provide supplemental lighting.) /
Is there any evidence of physical damage to the housing or connected piping adjacent to NO
the housing? . s
Are the sample ports identified in the sketch available for use? / YES
Are installed gauges labeled? / YES
Are sample port locations properly labeled? Ve YES

(COMMENTS):

7.4.3 Vent and Balance Lead (Signature/Date)Wl ¥F-30 cos
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Data Sheet 2B- Deep Bed Filter #2 As-Tested Configuration Data (Sheet 1 of 2)

STEP7.54
Date/Time data taken: 3’30"0{ 7?07
Date Time
Parameter SAMCONS Display Value
Component Number
Outside Ambient Temp N/A e 7 °F
Tunnel Air Temperature TIT-V11-TUN-1 75 7 *F
Tunnel JAtmosphere DP PDIT-V11-TUN-1 in. wg.
Tunnel /Atmosphere DP PDIT-V11-TUN-2 .57 in. wg.
Canyon/Atmosphere DP PDIT-V11-CAN-1 in. wg.
y! p —0. 493 it}
Canyon/Atmosphere DP PDIT-V11-CAN-2 in, wg.
_1—0.49/ "9
Deep Bed #2 DP " PDIT-V11-DBF2-1 - in.wg.
. D"/
DB2 Flow Rate FIY-v18-9-1 cfm.
372,703

291-AE Total HEPA DP PDIT-V11-4.2'43, x 2,77 in. wg.

WG o5 TR0t he ERpan, Showp B £O VU (3

’ 8-30-05 P&t{bguoﬁgﬂ_&so@{

wid
odie ShA Fanin Service? Auto Control? Vortex Damper %
Fan Number (Yes/No) (Yes/No) Open
EF-V11-1 Y‘Z-S N O ¢ 2
EF-V11-2 AN O N O 23
EF-V11-3 AN O N O 27
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7.54.2

Data Sheet 2B- Deep Bed Filter #2 As-Tested Configuration Data (Sheet 2 of 2)

Fiter Bank FEBIn Damper Position
Nloer a Service? Damper LD, (Check One)
) (Yes/No) Open Closed

MV-V11-1 S REm T

FH-V11-4-1 No -ﬁ 3p-6" —
MV-V112 Y
MV-V11-3 A R~ L

FH-V11-4-2 No < :M-oF \/
MV-V11-4 vV
MV-V11-5

FH-V11-4-3 No \/
MV-V11-6 v
MV-V11-7

FH-V11-4-4 No v
MV-V11-8 v v
MV-V11-9 v'

FH-V114-5 .
MV-V1110 v~
MV-V11-11 V"~

FH-V11-4-8 No
MV-V11-12 [/
MV-V11-13

FHV114-7 No |y
MV-V11-14 v
MV-V11.15 v

FH-V114-8 No ~
MV-V11-16 \/
MV-V11-17 7

FH-V11-4-9
MV-V11-18 L~
MV-V11-19 v

FH-V11-4-10
MV-V11:20 v~

FH-V114-11 No MV-V11-21 ) t

SOE" .. /a;z/ 1 8.2p-08

Signgi’ure

date
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DATA SHEET 3 - BACKGROUND DATA FOR 291-A-1

STEP #
7.6.1.1 Hanford Weather Forecaster (373-2716)
Location Station Elevation Time of Barometric Pressure
Number (ft) Reading (in. Hg)
200 #5 e80ft (Pe)
sboveMSL 1Q:443.42 | 2 9. ¢4 2.2
COMMENTS:
7.6.1.4
762 Operating exhaust fan(s): £ F "—Z:
[ Reading 2 3.0 in. wg and stable {+ 0.2 in. wg) for 15 sec.]
rls
Impact Pressure: [PASYFAIL 3.6 w5,
Static Pressure: @EASYFAIL 3,49 ! .
i {
COMMENTS:
7.6.3.4
7636

7 183008
Signature ! Date
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DATA SHEET 4 - FLOW MEASUREMENTS FOR 291-A-1

;ggi Relative Humidit@3, 70 %(RH)Static Pressure:e 0/.5"w.g. (P9)
Tm:e f‘;’::g;ft Port A (F-1) Port B (F-2) Port C (F-3) Port D (F-4) Port E (F-5) Port F (F-6)
No. eptrance ts | VP | FPM** VP | FPM*=f ts | VP |FPM*=] ts | VP |FPM™ ] ts | VP | FPM*| ts | VP | FPM™
(inches) | o) | twad | qumin) | ¢F) | Cwg) | (vmin) | ) | Cwg) | miny | ) | €W9) | cvminy | P | Ow9) | qumin | €8 | (W) | quming
763411 1 7% e Lboud eso le | 0g3| toaslec’]. ng3 l1oad 85 . ocsliorz | 26 lacs 1929 155 lbus lan
7654 2 %5 \e'losalree 154 loes liosales L oo lioeh Vo5l 043 | 100c ss*‘j..g_@ 91 {es Loso|98;
_7,::; i 3:: @ L0119 188L.0%0\1060)85° L. 06T 1021 8 .00 I gs“ oy TR I VA V.1 N, VAP x Y
o _ 062lio3? | ¢ Lolelsioglas Lo 2yt | BS LoRSII6R \BS LOTE 1104]857 Loaglindy
~ > 4% : ovsleelonciiogles’ | og3liisy|es? Lasolrana les’ uasleslovelose
6 » sy ool ey os3lcales Lognliz3leslordlirmyles Lozl iorales Lore e
71 %% el ogshacalgs botzlings g-sﬁng? 195lgsl ol sanslas lans lioey | e Labg liae
s 0 Iz« losal 99%)es l.oeyliorz | s logzlioas|gs loraliac |5 Lotolo “Lo%l oy
s L Y Q2 L0754 aﬁuag &5l oatltoagles’ .ogolta3 gc Loe3lraa 1257 Lo?23 ieea )
19 8 lewlogioay|es Loéa QR/18S” LGSO g5 Logl i g lorrluer e ot
" 5% oY A1oeh)ed L oedlioncles L ose] 965188 Lorsitazh |88 hasslioat |g (021
TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL
76.8.4 az4| 14072 Lo llh 67T o/t 753 losg{iZ 123 o/ ST loact 7613
* Traverse points are measured relative to the outside of port and includes port duct wall thickness and dead-air space.
*  FPM=4005/VP
7.6.56  Time test completed: /O:IS'% Signaturqw Date: 8- o -0~

0 "A3Y “‘18LLT-ANH
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DATA SHEET 5 - DATA COMPLETION FOR 291-A-1 (Sheet 10f 2)
STEP # PITOT TUBE PERFORMANCE CHECK
(PASS = P < 2 5%); FAIL = P > £ 5%)
P =[(VPy - VPs) + VPy]x 100= _£.SD_ %
' : EASSFAIL
7.6.6.1 P=[(a 065 -.064 )+.06% 1x100= LSO %
7.6.6.3
7.6.6.5 )
¥ P > 2 5% AND VP, < 0.04 in. wg, air flow retest is NOT required;
COG Engineer will determine acceptability of pitot tube performance.
COMMENTS:
POST-TEST PRESSURE LEAK CHECK
[ Reading & 3.0 in. wg and stable {: 0.2 in, wg) for 15 sec. |
o
Impact Pressure: GASHFAIL &, 2 zafj‘
;g;g Static Pressure: EASIFAIL . Us s 5_
COMMENTS:
DEEP BED #2 AIR FLOW CALCULATIONS
Total Port A (F-1) g
Total Port B (F-2) l_lF
Q2 ¢y
Total Port C (F-3)
935
7.6.8.1 Total Port D (F-4)
Q3¢
Total Port E (F-5)
35
Tota! Port F (F-6) Gz
34
Total to = Total t, -
ofal ts = tsA + tsB +...+ IsF (A.B.C.D,E, F) ACM
76.8.2 Average ts = Total ts + 66 ts (avg) é Y, L
)
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DATA SHEET 5 - DATA COMPLETION FOR 291-A-1 (Sheet 20f 2)

DEEP BED #2 AIR FLOW CALCULATIONS

Total Port A (F-1) 5
TR RON P,
Total Port B (F-2) /
/L &ERG
Total Port C (F-3) !
/jﬁQS'R
76.8.4 Total Port D (F=4)
7.6.8.5 Total Port E (F-5) / /’; 0/e
Total Port F (F-8) /
YINAK:
Total FPM I
(A.B,C,D,E,F)
Tolal FPM =FPMA + FPMs + .... + FPMF
P 70,3SF
7.6.8.6 Average FPM = Total FPM + 66 FPM (avg)
[ 066
7.68.7 Total CFM = Average FPM x 38.04 sq ft x 0.92* CFM (total)

* This is an EPA approved correction factor for this variant pitot traverse, per EPA |

11, 1994.

7.6.8.8

V&B

| £:20-05

Signature ! Date

1-39

etter d%ed April




HNF-27781, Rev. 0

J-4

RESOLUTION/RETEST

PUREX DEEP BED FILTER AEROSOL TEST

CP-05-5014/W

PAGE 350F 48

Data Sheet € — Stack Sampling System Operations Log

Record stack sampling system shutdown and startup dates and times below.

System shutdown

System startup

date/time date/time
Se32:00 0R20 | 302001 J/STHY
B:21-0S5 10505 | §-3/-05 1 443D
Qs 1 0730 | 3hles 1 143D

/

/

/

/
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Data Sheet 7 — (IR) Photometer Aerosol Mixing Data at Location F

28

7.7.15 IR Photometer gain number
7.7.17 IR Background concentration
7.7.18.5 Nitrogen supply regulated pressure

<O

Scale _, / X Reading '2 = Value ,2

Internal Reference (IR) Aerosol Concentration Stability (Port F-3)

7.7.19-=-7.7.21
Test Port Time Measurecf! Value Aerosol Measurement Stability (Check one)
Scale | Reading ’\gl&‘”, s .

F-3% " | rovega| /00 /2 oop Excellent {4 Good {J Fair [] Poor
F-3 {(MM 100 12 t2nm | Excellent [ Good [ Fair [ Poor [J
F-3%re s o idell , 00 12.C 1acn | Excellent 14 Good L Fair [JPoor [J
f_=-3 i2:49%100 1¢d 1400 Excellent [ Good [ Fair {JPoor]
F-3 ia492ioa 4 s | Excelient L Goed L[ Fair [J Poor [J
F-3 1251200 14 seexy | Excellent b Good tt Fair [JPoor]
3 1/, 2?2 oo 14 1402 | Excellent L Good J Far LlPoorld |
F-3 12155 ion 73 1200 | Excellent [AGood [J Fair [ Poor[]
F-3 ;260100 PR 1300 | Excetlent W1 Good [ Fair {J Poor[d
F-3 . Excellent ] Gooad J Fair J PoerJ
F-3 Excellent [] Good L] Far LJPoorly |
F-3 Excellent. L] Good LJ Far L] PoorLJ
F-3 Excellent L) Good [ Fair [JPoorl]
F-3 Exceflent [1Good U] Fair [ PoorTJ
F-3 Excellent L] Good L] Fair £JPoor]
F-3 Excellent [J Good LJ Far [J Poorl)
F-3 Excellent [J Good {4 Fair [ Poor]
F3 Excelent []Good L] Far LJPoorl] |
F3 ‘Excellent L] Good LJ Fair L]PoorLJ
F-3 Excellent t ] Good [J Fair [JPoorJ
F-3 Excelient Ll Good LI Fair i Poor [
F-3 Excellent ) Good L] Fair L] Poor L]

7.7.23 Internal Reference (IR) Aerosol Concentration Stability {F-1,F-2,F-4, F-5 &F-6)

Test Port Time Measured .Vatue Aerosol Measurement Stability {Check one)
Scale Reading | Value

F1 120002 | 10 /32 /3 | Excellent id'Goed [ Fair [J Poor O

F-2 Ay JA /a0 | Excellent 4 Goad [ Fair (J Poor (]

F-4 0322 {100 13 1200 | Excellent [ Good ) Fair [ Poor [J

F-5 LQJ& 1IN0 l:? /m, Excellent mOOd D Fair DPOOFD

F-6 oyl 2 e 12 /200 Excellent Li¥Good L] Fair [JPoorJ

7.7.24 Minimum allowable mixing duration

—

minutes

7.7.25 VaB sign/ date,%% B-20 -0g

1-41
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Data Sheet 8:
SO

Steps 7.9.8/7.9.9 Upsiream Aerosol Equilibrium Concentration &Time Delay

7.9.7.5 Nitrogen supply regulated pressure

Measured Value
Test Port B Time Aerosol Measurement Stability (Check one)
Scale X | Reading | = Value
1 252 7 /00 * {y | Excellent O Good [J Fair [JPoor(]
2 20 _,zg,‘*,”_ / o A Excellent [J Good [J Fair [JPoor[]
3 " o.i/g 7 0O O Excellent [J Good [ Fair £ Poord
4 acP2 / O O Excellent [J Good [J Fair [JPoor[]
5 , ?.n)_ag / O o Excellent [J Good [ Fair [1Poor[]
6 e gef2| g O ¢y | Excellent [ Good [ Fair ] Poor[J
7 ranlZ | g o O Excellent [J Good [J Fair [J Poor[J
8 Excellent [ Good [ Fair [JPoor[]
9 Excellent [J Good [ Fair .[3 Poor ]
10 Excellent [J Good [ Fair [JPoor[]
1 Excellent ] Good [J Fair ] Poor(]
12 Excellent [J Good [3 Fair [JPoor[]
13 Excellent [J Good [J Fair [J Poor[]
14 Excellent [J Good [J Fair [JPoor[]
15 Excellent [] Good [J Fair [J Poor[J
16 Excellent [J Good [J Fair [JPoor[]
17 Excellent [J Good [ Fair [ Poor[J
18 Excetlent [J Good [J Fair [JPoor[J
19 Excellent [] Good [J Fair [JPoor[]
20 Excellent [J Good [ Fair [JPoor[]

7.9.11 Minimum Allowable Time Delay

7.9.12 V&B sign/ date /M

| £-32-of

S£E _(T=8T 5;4;_ minutes

1-42
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Data Sheet 8:

7.9.7.5 Nitrogen supply regulated pressure
W D5

¢
Steps 7.9.8/7.9.9 Upstream

SO

lf_)

Aeroso! Equilibrium Concentration &Time Delay

D-5-3 Measured Velue Aerosol Measurement Stability (Check one)
—JoctRortB~] Time
ﬁc gﬁyar Scale X | Reading | = Value
1 [2:¢ é)g oy 0O 0O Excellent ] Good [ Fair [J Poor[]
2 1a: ‘n’e‘ / 20 2 Excellent [ Good [ Fair [Poor ]
3 ’2:6...?”3 . 24 ,ch Excellent [J]Good [J Fair [dPoor[]
4 2.0 |, 7 3 a 3.2 Excellent []Good [ Fair [ Poor[]
5 I:’O@eﬂ ) .iq 3,9 Exétilga;mt'lgl Good [ Fair m/ffoor O
6 : ”09’9 ./ N -}sée g:‘_% b Excellent [] Good [] Falr 4 Poor J
7 n af’_’! . 3¢ |3.¢ Excellent [J Good [ Fair IZiPoorE]
8 /2 /?ﬂ"'f N 29 |3 g |Excellent O Good [J Fair [ Poor (J
9 I',afz ./ 39 2.9 Excellent [J] Good [] Fair B’Poorl:l
10 m,)fg ) 19 5,§ |Excelient O Good [ Fair 4 Poor O
1 Excellent []Good [J Fair [ Poor[]
12 Excellent [J Good [J Fair [JPoor{]]
13 Excellent [} Good [J Fair [JPoor[d
14 Excellent [J Good [J Fair [JPoor[]
15 Excellent ] Good [ Fair [J Poor[]
"16’ Excellent [] Good [J Fair [J Poor[]
17 Excellent [J Good [J Fair OO Poor[J
18 N Excellent (J Good [J Fair [JPoor3
19 Excellent [J Good [ Fair 3 Poor[]
20 Excellent [J Good [J Fair [ Poor[J
7.9.11 Minimum Allowable Time Delay 43 minutes
7.9.12 V&8 sign/ date 1 €-3-085~

1-43
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Data Sheet 9: AEROSOL MIXING DOWNSTREAM OF DEEP BED FILTER #2 (Tria! 1)

7.8.4 Base Percent (BP) Concentration

Scale Setting /Ny X Meter Reading /(9 = Value
Gain Setting _ s & Nitrogen supply regulated Pressure _S0

[ ~ m
7404 Starttme 3:0§ A~
7.10.2-7.10.8
Port Probe T Probe | Measured Value ) "Ré’r;sgl‘i‘l:asurement Stability (Check one}
Location ype Depth |'scale X B‘e‘ggl‘n&rs'! Vald®
D-5-1 Muti-Port Ful ! PS! ":: 55 _mf Exceflent [J Good 3 Fair [E, Poor OJ
D-5-1 15* L/ 2y 3 5“ Excellent [JGood [J Fair [@Poor[]
D-5-1 Single-Port 39" , / ks q 2 Excellent [J Good [0 Fair [Efoor

- + T -
D-5-1 63 . / 2 %,i U ’Exce.ll_ent_olj 4=_Cjoc:d O Feir [@Poor %
D-5-2 Multi-Port Fut | ﬁgjl Zié. Excellent [JGood [J Fair [ PoosdX3 ¥~
D-5-2 5 |y j 9 |3 o |Eceent OGood O Fair Poord
D-5-2 Single-Port 39" / 32 3 _1 Excellent [J Good 3 Fair [Acord
D-5-2 63" ./ 2 2 3 '2 Excellent [J Good [J Fair B/Poorl:]
D-5-3 Mutti-Port Full , / 22 3.3 Exceflent [FGood [ Fair GFPoor[]
D-5-3 o 5 |/ 3¢ |3, 7, Excellent []Good [J Fair [ Poord
D53 ingle-ro 3w |/ 33 |3 o |Excetent OGood O Far @PoorO
D-53 63° / 32 |39 |[Exceen 1 Good [ Fair [@Poor ]
D-5-4 Mutti-Port Fut / 24 | 3,4 |Excetent OGood O Fair [@BPoor O
D-5-4 15° . / 3¢ 3, (,[ Excellent [ Good [J Fair [3foor
D-5-4 singlePott [ 30" | 3¢ |3, g |FExcetent OiGood O Fair @foor 3
D-5-4 or | EEY ZI Excellent (] Good (3 Fair [@Poor(d
Primary Filter DP PDIT—V11-A;-5-A Valu? P) '2 L (wg)
Secondary Filter DP PDIT-V114-5-8 | Vaue , & (wo)
Commeris FHis oo, Sler] L formoZin. 071,6

Ler. T-6
7.40.10 V&B sign/ date Mg-;&ws‘@ 3 ‘27&

1-44
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Data Sheet 9: AEROSOL MIXING DOWNSTREAM OF DEEP BED FILTER #2 (Trial 1)

Base Percent (BP) Concentration

Scale Setting /20 X Meter Reading /00
Gain Selting .S, 3% Nitrogen supply regulated Press

7101 Starttime__/: 3022

= Vajue

ure

e

7.102-~-7.108
Pot | probeType | Lo | Measured Velue 9| Aerosol Measurement Stability (Check one)
Location Depth ['scale X | Reading £1 %:l-%;e . 3as
D-5-1 Mutt-Port Full N, ﬂ‘- U:ft Exceflent []Good [J Fair [@Poor [J
D-5-1 15° . / i"{ .Y Excellent [J Goed [J Fair G3Poord
D-5-1 Single-Port 39" ./ 3 4 3 4 Exceflent [J Good [ Fair D’f’oor[:l
D-5-1 63 |/ . ’g,l‘ﬁ C 13,8 | Bxeefent []Good O Fair [@Poor 0
D52 | MuiPort | Fut | #1326 |2L%” Ex;cianiem 0 Good [J Fair [@PoorOd]
D-5-2 15* L'[ 34 | 3¢ |Eocetent OGood O Fair @Poor ]
D-52 Single-Port | 39" | 23 | 7.2 |Excetent JGood O Fair @Froor
D-5-2 63" . / 22 3,3 Excellent [] Good [0 Fair [BPoor[J
D-5-3 Mutti-Port Fu j 24 13,4 Excellent [J Good [J Fair [@Poer]
D-5-3 15" | g 232 2, 2 | Excellent O Good O Fair [Poor
psa | onolePert Mg / 23 ;43 Excefent [JGood [ Fair [@Poor ]
D-5-3 63" / 22 2;5) Excefent []Good [J Fair (FPoord
D-5-4 Multi-Port Fur | 73 (3. [Excelent OGood O Fair [@Poor 0
D-5-4 15" f 22 3.2 Excefient [J Good [J Fair [FPoor]
D54 | sigePor | 3" | 23 |2,2 |Excelent OGood O Far [foorO
Hro-sm - o |, |3z Exclent [JGood O Fair @Foor
Primary Fitter DP PDIT-V11-4-5-A Value : EEZ {"wg)
Secondary Fitter DP PDIT-V11-4-5-B Value .Q 7__(‘wg}
CommenS @ fhits f O-S- T OS2 - Pt Hevs Madlin
nd, A llafin, AHO iy YeidyOradL J%

7.10.10

V&B sign/ date

-

-

.

1-45
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Data Sheet 9: AEROSOL MIXING DOWNSTREAM OF DEEP BED FILTER #2 (Trial 1)

1-46

m
7404 starttime /283 P2
7.10.2-7.10.8
Port Probe Measured Value .

. Probe T A I M t Stability (Check
Location robe Type Depth Scals | X Readng | = value erosol Measuremen ity (Check one)
D-9-1 Multi-Port Full ., / 3 g 2. 7 Excellent [J Good [J Fair m/PoorEI
D-9-1 15 ./ 4 A Exceflent [ Good [ Fair [f¥Poor(]
D-9-1 Single-Port 3g" / 2 é :gt o Excellent [0 Good [J Far oorOd
D-9-1 63" . / ki é 3‘ é Excellent {3 Goed [J Fair IB/Poorl:I
D-9-2 Multi-Port Ful | 7 2C 3 ¢ | Excetent [J Good [ Fair [APoor ]
D-9-2 15° / 3 [ ,.C Excellent [J Good [J Fair (¥Poor[]
D-9-2 Single-Port 3 | 7 Y ‘3‘ 17 Excellent [1Good [ Fair [@Poor
D-9-2 63" 1 |34 2 (] |Excetent OGood [ Fai [@Poor O
D-9-3 Mutti-Port Ful ./ 2 2, & Excellant [JGood [ Fair [&Poor[]
0-9-3 sigloport 15 L v 3'§- Excellent [J Good [ Fair ij‘oor[:l
D-9-3 39" L/ Y 2. Exceflant [] Good [] Fair dF:oorEl
D-9-3 63" / 2C 3, | Exceflent O Good [1 Fair [@Poor
D-9-4 Mutti-Port Fut | o 22 3, 7 | Excetent O Good [ Farr G¥Poor
D-9-4 15° "/ 2; 22 Exceflent [J Good [3 Fair [FPoor
D-9-4 Single-Port ag- ./ 33 3‘3 Excelent [J Good [ Fair [B’Ploor]:}
D-94 63" / 3 3 3. 3 Excellant [J Good [ Fair I]]’ﬁoor[:l
Primary Filter DP PDIT-V11-4-9-A Value __, 90O {"wg)

Secondary Fitter DP PDIT-V11-4-9-B Value __4 gg ("wg)
Comments
7.10.10 V&B sign/ datw@d [-0 85
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Data Sheet 9: AEROSOL MIXING DOWNSTREAM OF DEEP BED FILTER #2 (Trial 1)

1-47

/4
7101 Sterttme 207 £Z
7.10.2-7.10.9
Port " | Measured Value
Location | Frobe Type Probe Aerosol Measurement Stability (Check one)
. oca Depth | scale X Reading | = Value
D-10-1 Multi-Pert Fult f 23 3.2 Excellent [] Good [J Fair [?Poorl:]
D-10-1 15" / 22 3,9 Exceflent [} Good [J Fair [§Aocr[J
i i
D-10-1 Single-Port ag" ] 9 2.2 Excellent [J Good [J Fair [PoorJ
D-10-1 WA ZEND o | Excetent DGood O Fair @Poor O
D-10-2 Mutti-Port Ful | s 32 2,2 Excelent [J Good [ Fair [@PoorJ
D-10-2 15° , f 3 { 2, I Excellent [J Good [ Fair [dPoor[]
D-10-2 Single-Port 33" / 3 3 2.3 Exceflent [J Good [J Fair E/Poor[:]
D-10-2 63 | 22 2.9 |Exerent DGood O Fair Vfoor O
D-10-3 Multi-Port Full / 32 2. 7 | Excelleat O Good [J Fair [Poor ]
D-10-3 15* } } - g |Excetent OGood O Fair [Poor 0
N r '} . A
D-10-3 Singte-Port 39" _/ 22 9 Excellent [J Good [J Fair EZ’II’oorEI
D-10-3 63" - Excellent [ Good [ Fair [@ Poor
D-10-4 Multi-Port Ful | / 20 2.0 Excellent [3 Good [J Fair [WPoor [
10-4 15° i
D-10 . / 3 / 2./ Excellent [] Good [ Fair EB/PoorE]
D-104 Single-Port ag- / 3/ 2,/ Excellent [J Good [J Fair [g¥Poor[]
D-10-4 63 | ', 3 t 2 ! Exceflent [J] Good [J Fair [[Poor[J
Prmary Fiter DP POIT-V11-4-10-A | Value __, B& _ (wg)
Secondary Filter DP PDIT-V11-4-10-B Value ‘ S ﬁ_‘_ Cwg)
Comments;
7.10.10 V&B sign/ date mh-o S
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Data Sheet 9: AEROSOL MIXING DOWNSTREAM OF DEEP BED FILTER #2 (Tria! 2)

7.8.4 Base Percent (BP) Concentration

Scale Setting /0 _ X Meter Reading /0O = Value L%QQO
Gain Setting _C, 2 1 Nitrogen supply regulated Pressuré _ SO

q,f—-'i"
7.10.1 Start time Mag___‘g'@‘
7.10.2-7.10.8
Port Probe Type Probe | Measured Value Aerosol Measurement Stability (Check one)
. ro en on
Location YPE 1 Depth I"Scaie X | Reading | = Valus
D-5-1 Multi-Port Full . / 3 (_/ < ﬁ/ Excellent [J Good [0 Fair [@Poor ]
D-5-1 15" / 73 3 | Excelent O Good 3 Fair Poord
D-5-1 Single-Port | 39° / 35 |3 o |Excetent OGood O Fair @foor [
D-5-1 63" I g 2 3 3 Exceflent (J Good [ Fair [2'Poor[]
D-5-2 Multi-Port Fult . / g 3 3' z Excellent [[J] Good [ Fair E’ﬁoorlj
D-5-2 15° -/ 27 ) Excellent [J Good (] Fair GfoorJ
5.2 Single-Pot | 39° o ~ | Excetent D Good L) Fai
D-5- ingle-Po ;j 3-2 3. cellent ) Good [ Fair B’ﬁoor[j
D-5-2 63" i 22 2,2 Excellent {3 Good [ Fair [@Poor[J
D-5-3 Mutti-Port Far | 32 |3,2 |Exelent Ocood O Fair Ffoor O
D53 sngopor 15 |/ 25 2,9 | Excetent OJGood O Fair @Poor[]
D-5-3 39 ] 22 31 5 Excellent [J Good [J Fair [BPoor[]
D-5-3 63 | 32 3.2 Excellent [J Good [J Fair [@Poor ]
D-5-4 Multi-Port Full ’_/ 31 2.9 Excellent [J Goed [J Fair !?PoorD
D-5-4 Single.p 15" ./ 23 3 3 Exceflent [J Good [J Fair O PoorJ
ingle-Port ' £
D-5-4 3g" -/ 232 2 2 Exceflent [J Good [J Fair JPoor(J
D-5-4 63" / 2 2 3 2 Excellent [J Good [J Fair [ PoorJ
Primary Fitter DP POT-VI14-5A | Value__g 744 _ (wg)
Secondary Filter DP POIT-V114-58 |Value _ 9.3  (wo)
Comments

7.10.10

V&B sign/ date M I

1-48
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Data Sheet 9: AEROSOL MIXING DOWNSTREAM OF DEEP BED FILTER #2 (Tria! 2)

7.10.1 Starttime /D22 € Aﬂ'

7.10.2-7.10.8
Port Probe | Measured Value .

. Probe Type Aerosol Measurement Stability (Check one
Locaion YP€ | Depth [Scale | X Readng | = Value y )
D-9-1 Multi-Port Fol | 23 2 T | Excefent 0O Good [] Far & Poor[]
D-9-1 15" / g ) 2.2 Excetient [J Good [ Fair [@Poord
D-9-1 Single-Port 3 | g 27 3, 7 |Excelent O Good [OJ Fai ua’goorlj

y | I
D-9-1 63" N, 3 3 3' 3 Excellent [] Good [J Fair IB/Poorl:I
D-9-2 Multi-Port Ful | g 273 g, 2 | Excelent O Good O Fair [ Poor ]
D-9-2 15 | 29 3:2 Excellent [JGood [J Fair [ Poor ]
D-8-2 Single-Port 39° . / 33 3‘3 Excellent [J Good [J Fair [EPoor ]
D-9-2 63 \ { 22 2, ,;Z Excellent [J Good [ Fair [B/Poorlj
D-9-3 Mutti-Port Fur | / 2/ 3 [ | Excelent O Good [J Farr BYPoor[]
f 4
D-9-3 SinglePort 15 X / 3 [ 4?, i Excellent [ Good O Fair @ Poor[J
D-9-3 39 , l :3 I 3" / Excellent [J Good [J Fair [d'Poord
D93 63 | / 3/ 2 | |Excelent OGood O Far @Poor O
D-9-4 Multi-Port Full - / 3/ 3 [ Excellent [J Good [J Fair B’Poorl]
D-0-4 15 W, 0 3.0 Exceflent [J Good [J Fair [jPoorl'_'I
D-9-4 Single-Port 39" / ? O 32 O Exceflent [ Good [J Fair ErPoorD
» £ 7
D-9-4 6 | / JD__‘ﬂnt O Good [J Fair FPoor
Primary Fitter DP PDIT-V11-4-5-A Value __, E :2 {"wg)
Secondary Fiter DP PDIT-V11-4-9-B Value __, €€ ("wg)
Comments

7.10.10

V&B sign/ date%% G-r-og~

1-49
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Data Sheet 8. AEROSOL MIXING DOWNSTREAM OF DEEP BED FILTER #2 (Trial 2)

7401 Starttime /(3443 AT

7.10.2-7.10.8
Port Measured Value
Location | PP TYPe Probe Aerosel Measurement Stability (Check one)
Depth | scale | XReading | = Value
D-10-1 Multi-Port Full . I 20 3’0 Exceflent [J Good [J Fair IZ’PoorD
D-10-1 15 . { eXe; 2, q Exceflent {J Good [J Fair &Poor O
D-10-1 Single-Port 19° N, 20 K e Excellent [J Good [] Fair [B/PoorI:]
D-10-1 63" . / 20 2.0 Excellent [ Good [J Fair @PoorJ
D102 | Muli-Port Fa [ 29 12,9 Excellent [ Good [J Fair [@foor[]
D-10-2 15 . / 0 3 . Exceflent [J Good [J Fair [@oord
D-10-2 | Single-Port N ng n,C | Excelent O Good [J Fair mfﬁ/oorD
D-10-2 63" . I 20 2.0 Exceflent [J Good [} Fair IB/PoorE]
D-10-3 | Muli-Port Ful | ¢ 29 2.9 Excellent [J Good O3 Fair @Poor]
D-10-3 15 | 0 2.0 Excellent [JGood [J Fair I;Z'Poor[:]
" l ¥ a2
D103 | Sngle-Port |y ~G 2,G | Exetent OGood O Fair @Foor O
D-10-3 63 | g 29 ;IQ Excellent [1Good [J Fair [Poor 3
D-10-4 Mutti-Port Full / 29 2.9 Exceflent [ Good [ Fair [TPocer [
D-10-4 15 / -2 Q Py 9 Excellent [] Good [J Fair [FPoor[]
1 ' - .
D-104 | Single-Port w 1,/ | ag 2.G | Excetent DGood O Fair [Q'ﬁ/oorl:l
D-10-4 6 | 2 2 2 Z Excellent ‘(] Good [J Fair [@Poor 3
' —
) . . ] ¢r
Primary Fitter DP PDIT-V11-4-10-A Value ("wg) L, 23 W ]
Secondary Fiter DP PDIT-V11-4-1 ! _ s
econdary Filter D I™-V11-4-10-B Value {"wg) e 0.
Comments:

7.10.10 V&B sign/ datemj 9. /- o~

1-50
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Data Sheet 8: AEROSOL MIXING DOWNSTREAM OF DEEP BED FILTER #2 (Trial 3)

7.8.4 Base Percent (BP) Concentration

Scale Setting /00 X Meter Reading (4 2 = Value _&{ & Q(' )

Gain Setting _{, 2 { Nitrogen supply regulated pressure

A
7.10.1 Starttme_/ /.02

SO

7.10.2-7.10.8 :
Prob Measured Value

Port_ Probe Type D t: bl Aerosol Measurement Stability (Check one)
Location €PIh | scale X | Reading | = Value
D-5-1 Mutti-Port Full Excellent [ Good [ Fair {JPoor[J
D-5-1 15" Excellent [J Good {3 Fair [J Peord
D-5-1 Single-Port 39* Exceflent [0 Good [ Fair [JPoor{]
D-5-1 x Excellent [J Good [ Fair OQPoor3
D52 Mutti-Port Full Exceflent [J Good [ Fair [JPoor]
D-5-2 15° Excellent [] Good [ Fair [ Poor ]
D-5-2 Single-Port 39" Excellent [J Good [J Fair O Poord
D-5-2 63" Excellent [JGood [ Fair [JPoor[J
D-5-3 Mutti-Port Fal | G | 9,G |Exetent OGood O Fai @Poor O

g d i i
D-5-3 Sroiepar 15 ./ 2% | 2,% Excellent [] Good [ Fair IE/Poor[:I
D-5-3 9 w | 2.Q |2.9 [Exeent Ocood O Fai Poor [
D-5-3 63 | / 2€ 4_?,. @ | Excetent O Goed [J Fair FPoorJ
| D54 Multi-Port Full Excellent [J Good [J Fair [J Poor(dJ
D-5-4 15" Excellent [JGood [J Fair [ Poor[J
D-5-4 Single-Port 39" Excellent [J Good [J Fair [ Peor[J
D-5-4 63" Excellent {J Good [ Fair J Poorl]
Primary Fitter DP POIT-V114-5-A Value ; Zfé ("wg)
Secondary Filtter DP PDIT-V11-4-5-B Value Q,3 {"wg)

Comments @M “ og

gatnd & blT maddl

% atfacn Be of 10400 oW St g~y 07 Loo,

7.10.10

V&8 sign/ date MI REIET R

1-51
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Data Sheet 9: AEROSOL MIXING DOWNSTREAM OF DEEP BED FILTER #2 (Trial 3)

7.10.1 Startlime

7.102-7.10.8

E::a fon Probe Type ;:::: g:iuredxva::ding Vahs Aeroso! Measurement Stability (Check one)
D-9-1 Multi-Port Full Excelent [J Good [ Fair [ Poor [
D-9-1 15" Excelent [J Good [J Fair [ Poor(d
D-9-1 Single-Port ag" Exceflent [J Good [J Fair [J Poor ()
D-9-1 63" Excellent [J Good [ Fair [JPoord
D-8-2 Mutti-Port Ful Exceflent {J Good [0 Fair (3 Poor[1
D-9-2 15 Exceflent [JGood [J Fair [JPoor[]
D-9-2 Single-Port 3g* Exceflent [J Good [J Fair O Poor[]
D-9-2 63 Exceltent [J Good [ Fair [J Poor[J
D-9-3 Mutti-Port Ful Excellent [J Good [J Fair OO PoorJ
D-6-3 15 Exceflent [J Good [0 Fair [ Poer[]
Do3 | ordePort o, Excellent [] Good [ Fair [J Poor[]
D-9-3 63" Excefient [J Good [J Fair [0 Poor 3
D-9-4 Multi-Port Full Exceflent [J Good [ Fair O Poord
D-9-4 15" Excellent [] Good [ Fair [J Poor[]
D-9-4 Single-Port 39* Exceflent [J Good [J Fair (3 Poor[J
D-9-4 63" Exceflent {JGoed [J Fair [J Poor[J
Primary Filter DP PDIT-VII4-9A Value wa) B
Secondary Filter DP PDIT-V11-4-9-B Value "wg)

Comments

7.10.10 V&B sign/ date /

1-52
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Data Sheet 9: AEROSOL MIXING DOWNSTREAM OF DEEP BED FILTER #2 (Trial 3)

7.10.1 Start time

Aerosol Measurement Stability (Check ona)

| Excellent (J Good

O Fair O Poor3

Excefent [J Good

O Fair OPoer[]

Exceftent [J Good

3 Fair JPoord

Exceffent [J Good

O Fair JPoor]

Excefent [J Good

O Fair O PoorJ

Exceflent [J Good

[ Fair O Poord

Exceflent [J Good

O Fair OQPoor

Excelent [J Good

] Fair O Poor

Excellent [] Good

3 Fair [J Poor O

Exceflent [] Good

] Fair OPoerd

Excellent [] Good

O Fair OPoor ]

Exceflent [J Good [ Fair [JPoor [

Excelent [J Good [OJ Fair [JPoorJ

Exceflent [ Good

3 Fair [1Poor

Excellent [J Good

O Fair OPoor3

Exceflent {J Good

O Fair O3 Poord

7.10.2-7.10.8
E::aﬁon Probe Type zrobe Measured Value
epth | Scale | X Reading | =Value
D-10-1 Multi-Port Full
D-10-1 15*
D-10-1 Single-Port 39*
D-10-1 &23"
D-10-2 Multi-Port Fult
D-10-2 15°
D-10-2 Single-Port 39"
D-10-2 63"
D-10-3 Multi-Port Fult
D-10-3 15°
D-10-3 Single-Port 39"
D-10-3 63*
D-10-4 Mutti-Port Full
D-10-4 15°
D-10-4 Single-Port 39°
D-10-4 63"
Primary Filter DP PDIT-V11-4-10-A Value (“wg)
Secondary Filter DP PDIT-V11-4-10-B Value {"wg)
Comments:
7.10.10 V&8 sign/ date /
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Data Sheet 10 - PUREX HVAC Exhaust As-Left System Cenfiguration (Sheet 1 of 2)

8.8.3.1
Parameter SAMCONS Display Value
Component Number
Cutside Ambient Temp N/A 6’ S) *F
Tunnel Air Temperature TIT-V11-TUN-1 75" *F
Tunnel /Atmosphere DP PDIT-V11-TUN-1 0,59 in. wg.
- ’
Tunnel /Atmosphere DP PDIT-V11-TUN-2 — 0.5 7 in. wg.
Canyon/Atmosphere DP PDIT-V11-CAN-1 -0, Y87 in. wyg.
Canyon/Atmosphere DP PDIT-V11-CAN-2 —_O ,/ 57 in. wg.
Deep Bed #2 DP PDIT-Vi1-DBF2-1 /, O Ja in. wg.
!
DB2 Flow Rate FiY-vV18-9-1 cfm.
37,40l
»y -
291-AE Tota! HEPADP PDIT—V11-47/ I3 D.%0 in. wg.
115 ;
:,,/ CF* Theroplica ypng . Shod /10 Por7eyy-of -13
Fan in Service? " Auto Control? Vortex Damper % Open
Fan Number (Yes/No) (Yes/No)
. T4
EF-V11-1 Fle.
. Yes o AL 43
=
EF-V11-2 -~
G-ll-es” /\/ O /N O 23
EF-V11-3 N O Ye—S 27
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RESOLUTION/RETEST

PUREX DEEP BED FILTER AEROSOL TEST

Data Sheet 10 - PUREX HVAC Exhaust As-Left System Configuration (Sheet 2 of 2)

FBIn Damper Position
Filter Bank No. Service? Damper I.D. (Check One)
(Yes/No) Open Closed -~

MV-V11-1

FH-V11-4-1 No ' Vv -~
MV-V11-2 v
MV-V11-3 -

FH-v114-2 No \/_
MV-V11-4 "
MV-V11-5 P

FH-V114-3 No v
MVV116 L
MV-V11-7 =

FH-V11-4-4 No |
MV-V11-8 . e
MV-V11-9 v

FH-V11-4-5 :
MV-V11-10 V7
MV-V11-11

FH-V11-4-6 No \/_,
MV-V11.12 \/
MV-V11-13

FHV11-4.7 No v
MV-V11-14 \/
MV-V11-15

FH-V11-4-8 No \/
MV-V11-18 v
MV-V11.17 -

FH-V11-4-9 A
MV-V11-18 v
MV-V11-19

FH-V11-4-10 Vi~
MV-V11-20 v -

FH-V11-4-11 No MV-V11-21 \ /

SOE Signature/ Date /é /é*‘})c/: 9“/—-6 s
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CRAFT/RESOQURCE USAGE LOG 1. Document Number

AND MAINTENANCE RECORD
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HANFORD RADIOLOGICAL WORK PERMIT Contractor.
FLUOR HANFORD
General [X] | Tech. Document No. Location Code RWP Number
Job Spesific (] N/A All RC-05-001
Start Dae End Date Responsible Organization
12/01/04 11/30/05 200 Area Central Plateau Surveillance and Maintenance
Jab Locition

200 East and West Area(s)

Job Description and Type of Area: Entry into Radiation Areas (RA) and/or Contamination Areas (CA) to perform radiological
surveys, surveillances, inspections, and minor work activities. To include housekeeping, decontamination activities and

air balance stack flows and aerosol testing.

Primary Isotope(s): [X]MFP (JMAP [X]Cs [X]Sr ([H-3 [X]U {X]Pu [X)Other, Am

Radistion Emtted Estimaled Dose Retes Conilpmunation Lavels Rediological Worker Training Req.
[x] Alphs General Area: <5 mrem/ Beta-gamma: 6,000 dpm/100 cm? 1 []
[x] Beta Maximum Contact: €5 mrem/h Alpha: 140 dpm/100 cm? nx
[x] Photons )
(1 Neutrons
Intemal Dosimetry Requiremants (for routine work under this RWP, except thoss entering for ebservation only)
[ ] Annual Whole Bady Count:  { ] Lung Count [ ] Urinalysis - Isotopes to Test for (if any):
MINIMUM RADIOLOGICAL PROTECTION REQUIREMENTS SPECIAL INSTRUCTIONS (S))
HPT Covearage Dosimetry 1. VOID LEVELS:
X | Comtinoous X | nso-Two CA Removable Contamination:  2100,000 dpm/100 cm” Py
Irtermtiont HCND = TLD 22,000 dpm/100 cm?
T T Whole 8ody Dose Rate: 25 mrem/hr @ 30 cm
End of Joo Elecironc Dosmeter RA Removable Contamination: 21,000 dpm/100 cm? By
Sell Survey (if qualihed) Finger Rungs ) 220 dpm/100 sz o
X HPT Survey Required Time Keaping Whale Body Dosa Rate: 2100 mremn/hr @& 30 cm
Auo. Survey Devics X Entry Cortrol System
See St PNAD .
) MINIMUM PROTECTIVE EQUIPMENT ACTIONS IF LEVELS EXCEEDED: N
X p— Py — a. Stop work and place work area Into a safe condition,
b. Netify Radiologizal Control Supervisor,
i X | Comer Boon T irs of gl julred. | loves shall b sflat
2.  Two pairs of gloves sre required. nner gloves shall be surgeons/atex.
Waterprocy St X | Rubbar Ovacshoms Outer pair may be determined by the RCT.
Gortex Sust Rubbet Bocts
3. Ahood is required for any overhead work activilies.
Cwo Full Face Respustor
313 | Food PAPR 4. Reaching across the CA boundary Is permitted without a full set of PPE,
s - Sompimd Ar Fios provided that a single pair of gloves is worn and the RCT is presant to
512 | Supeons Gloves ¥ perform a contamination survey upon exiting or completion of task,
§1 2 | testher Gioves SCBA
5. PPE is not required for work that is In a RA.
S12 | Coanvas & Surgeon's Gloves Unaressng Assigtarce
Waterproof Gloves Ar Samping Requaed
Na Parsons! Outer ARM Required
Nogesty Ciothng Lapei Ar Montonng
X See Sins Sea SiH

ALARA Review: YES [] NO[X]

Pre-Job Briefing: YES[] NO{X]

Post-Jcb ALARA Review Required: YES[]NO[ )

1-59

RWP Prepared By: C. R. Meinecke Phone: 376-8271 RCT Phone: 372-3123
Lire Mgt. Print: B, L. Osborne Phene Dae
373-3663 _
Sgn: M- ‘7:&-44'—"*—-— ///71/11/
RC Mgt. Prat: D. R. Ekstrom FPhone Dale
376-1135
San: / [Z; ab f
Phone Date
;
Ackrcwledgea By: Date:
RNP Change Approva's: | Date:
[ ]
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