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TANK EXHAUST COMPARISON WITH 40 CFR 61.93, SUBPART H, AND
OTHER REFERENCED GUIDELINES FOR TANK FARM’S NATIONAL
EMISSION STANDARDS FOR HAZARDOUS AIR POLLUTANT
(NESHAP) DESIGNATED STACKS

1.0 INTRODUCTION

The U.S. Environmental Protection Agency (EPA) promulgated National Emission Standards
for Emissions of Radionuclides other than Radon from U.S. Department of Energy (DOE)
Facilities (40 CFR 61, Subpart H) on December 15, 1989. The regulations specify
procedures, equipment, and test methods that are to be used to measure radionuclide
emissions from exhaust stacks that are designated as National Emission Standards for
Hazardous Air Pollutant (NESHAP) stacks. Designated NESHAP stacks are those that have
the potential to cause any member of the public to receive an effective dose equivalent (EDE)
greater than or equal to 0.1 mrem/year, assuming all emission controls were removed. Tank
Farms currently has 33 exhaust stacks, 15 of which are designated NESHAP stacks. This
document assesses the compliance status of the monitoring and sampling systems for the
designated NESHAP stacks.
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TANK EXHAUST COMPARISON WITH 40 CFR 61.93, SUBPART H, AND
OTHER REFERENCED GUIDELINES FOR TANK FARM’S NATIONAL
EMISSION STANDARDS FOR HAZARDOUS AIR POLLUTANT
(NESHAP) DESIGNATED STACKS

2.0 PURPOSE

The purpose of this document is to assess the compliance status of Tank Farm’s designated
NESHAP stacks as required by the Federal Facilities Compliance Agreement (FFCA) for
Radionuclide NESHAP. The DOE and EPA Region 10 entered into the FFCA on
February 7, 1994. The FFCA contains requirements for the following categories of
radionuclide emission sources:

Previously Identified Designated Stacks
Remaining Registered Stacks

Identified Non-Registered Stacks

Other Potential Sources

rall ol

One of the required FFCA submittals for Remaining Registered Stacks and Identified Non-
Registered Stacks is an evaluation to determine which stacks should be designated NESHAP
stacks (FFCA Appendix A, Section II, Paragraph 1; and Section III, Paragraph 2). The
evaluation is documented in WHC-SD-WM-EMP-031 and was submitted to the EPA before
the December 17, 1993 milestone. The evaluation designated nine stacks. Additional
information became available after WHC-SD-WM-EMP-031 was submitted to the EPA,
which necessitated the designation of an additional six stacks (for a total of 15).

This document (WHC-EP-0784) is a detailed description of existing monitoring systems and
comparison with the requirements of 40 CFR 61.93 for Tank Farm’s designated NESHAP
stacks. This information is to be submitted to EPA by August 31, 1994 for the Remaining
Registered Stacks, and by March 31, 1995 for all Identified Non-Registered Stacks (FFCA
Appendix A, Section II, Parr——aph 2 and Section III, Par aph 2).

The EPA will provide the DOE with comments on this document, identifying actions
necessary to achieve compliance with 40 CFR 61.93. Within 90 days of receiving the EPAs
comments, the DOE is to submit an upgrade schedule to the EPA. The upgrade schedule
will become part of the FFCA once approved by the EPA.
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TANK EXHAUST COMPARISON WITH 40 CFR 61.93, SUBPART H, AND
OTHER REFERENCED GUIDELINES FOR TANK FARM’S NATIONAL
EMISSION STANDARDS FOR HAZARDOUS AIR POLLUTANT
(NESHAP) DESIGNATED STACKS

3.0 SCOPE

The scope of this document includes all tank farm stacks that were determined to be
NESHAP stacks (with the exception of the 296-A-22 and 296-A-40 stacks). The NESHAP
determinations are documented in WHC-SD-WM-EMP-031. The following stacks are
evaluated in this document:

STACK =~ EACILITY

296-A-17 241-AY/AZ Tank Farm Exhauster

296-P-26 241-AY/AZ Tank Farm Backup Exhauster
296-A-25 244-A Double Contained Receiver Tank Exhauster
296-A-27 241-AW Tank Farm Exhauster

296-A-29 241-AN Tank Farm Exhauster

296-B-28 244-B Double Contained Receiver Tank Exhauster
296-C-5 244-CR Vault Exhauster

296-P-16 241-C-105/106 Tank Exhauster

296-P-23 241-SY Tank Farm Exhauster

296-P-28 241-SY Tank Farm Backup Exhauster

296-S-15 241-SX Tank Farm Exhauster

296-S-22 244-S Double Contained Receiver Tank Exhauster
296-T-18 244-TX Double Contained Receiver Tank Exhauster

The two designated Tank Farm stacks that are not evaluated in this document are the
296-A-22 stack (242-A evaporator vessel vent) and 296-A-40 stack (241-AP Tank Farm
exhauster). These stacks are evaluated in WHC-EP-0542 and WHC-EP-0543, respectively.
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TANK EXHAUST COMPARISON WITH 40 CFR 61.93, SUBPART H, AND
OTHER REFERENCED GUIDELINES FOR TANK FARM’S NATIONAL
EMISSION STANDARDS FOR HAZARDOUS AIR POLLUTANT
(NESHAP) DESIGNATED STACKS

4.0 STRUCTURE OF POINT-BY-POINTS

The format and paragraph structure used for the point-by-points are described below. The
regulation and section are bold and underlined, followed by a verbatim or summarized list of
the regulatory requirement(s) in small font. The applicable documentation is listed below,
followed by a discussion of existing conditions and comparison with the regulation. For
example:

Bg_gnlaﬁgn_._Sggﬁ_o_n Procedural, technical, or other requirements taken verbatim or summarized from the
regulation.
mentation: Applicable DOE or Westinghouse Hanford Company (WHC)
documentation.
Comparison: A discussion of the existing condition and comparison with the
regulation.

Unlike previous point-by-point comparisons, these point-by-point comparisons do not go
through each regulation from beginning to end before going on to the next regulation.
Instead, the document is organized to trace the path that a reader would take if he or she
were to read through 40 CFR 61.93 from beginning to end, following references to the other
regulations/standards. When one section of a regulation refers the reader to a section of a
separate regulation (for example, Part 61 referring to Part 60) the regulation that the reader
is referred to is indented. For example:

D""‘""‘if"‘ A Qs m 1 Follow the requirements of Regulation B.

Regulation B Procedural, technical, or other requirements taken verbatim from the regulation.

Documentation: Applicable DOE or WHC documentation.
mparison: A discussion of the existing condition and comparison with the
regulation.

Regulation A, Section 2 Procedural, technical, or other requirements taken verbatim or summarized from the

regulation.
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Sources referred to throughout this document, including in the appendices, are listed in
Section 5.0, "References."”

Where discussions/comparisons of the requirement is similar for all of the stacks, the reader
is referred to Appendix N. Appendix N is provided to shorten this document by eliminating
repeat or duplicated discussions/comparisons.
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TANK EXHAUST COMPARISON WITH 40 CFR 61.93, SUBPART H, AND
OTHER REFERENCED GUIDELINES FOR TANK FARM’S NATIONAL
EMISSION STANDARDS FOR HAZARDOUS AIR POLLUTANT
(NESHAP) DESIGNATED STACKS
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APPENDIX A

40 CFR 61.93, SUBPART H COMPARISON FOR 296-A-17
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NESHAP COMPLIANCE FOR THE AY/AZ TANK FARM EXHAUSTER
STACK (296-A-17) PROVIDED BY TANK FARMS
FACILITY ENVIRONMENTAL ENGINEERING

Subpart H Section 61,93(a) (see Appendix N)
Subpart H Section 61,93(b) Radionuclide emission rates from point sources (stacks or vents) shall be measured

in accordance with the following requirements or other procedures for which EPA has granted prior approval

Subpart H Section 61.93(b)(1) Effluent flow rate measurements shall be made using the following

methods.

Subpart H Section 61.93(b)(1)(1) Reference Method 2 of Appendix A to Part 60 shall be used to determine

velocity and volumetric flow rates for stacks and large vents.

Documentation: Drawing H-2-62883 Arch. Struct. Sections and Details.

Comparison: Stack 296-A-17 has an inside diameter of 44.5 cm (17.5 in.) and is
categorized as a stack or large vent.

40 CFR 60, Appendix A, Method 2, Section 1,2 This procedure is not applicable at
measurement sites which fail to meet the criteria of Method 1, Section 2.1. Also, the method cannot be used
for direct measurement in cyclonic or swirling gas streams; Section 2.4 of Method 1 shows how to determine
cyclonic or swirling flow conditions.

40 CFR 60, Appendix A, Method 1, Section 2.1 Sampling or velocity measurement is
performed at a site located at least eight stack or duct diameters downstream and two diameters
upstream from any flow disturbance such as a bend, expansion, or contraction in the stack, or from a
visible flame. If necessary, an alternative location may be selected, at a position at least two stack or
duct diameters downstream and a half diameter upstream from any flow disturbance.

Documentation: WHC-SD-WM-ES-291
Drawing H-2-62883
Drawing H-2-62888

Comparison: The stack flow measurement location is 5.3 diameters
downstream from the nearest flow disturbance (sample probe)

and 18 diameters upstream from the nearest flow disturbance
(top of stack), which meets the alternate location requirements.
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QQ CEB 60, Apmndix A, Method 1, Section 2.4 Cyclonic flow may exist (1) after
such devices as cyclones and internal demisters following venturi scrubbers, or (2) in stacks having
tangential inlets or other duct configurations which tend to induce swirling; in these instances, the
presence or absence of cyclonic flow at the sampling location must be determined.

Documentation: Drawing H-2-62883
Drawing H-2-62888

Comparison: Stack 296-A-17 does not have devices such as cyclones,
internal demisters, or tangential inlets between the fan inlet to
the stack and the stack flow measurement location.

Method 2, Section 3.3 Measure the velocity head and temperature at the traverse points specified by
Method 1.

Documentation: Maintenance Engineering Services Maintenance Procedure 7-GN-56,
Rev 1

GUIDANCE/DATA SHEET FOR 241-AY/AZ EXHAUST STACK
(296-A-17) FLOW MEASUREMENT

mparison: Based on the distances to the nearest upstream and downstream flow
disturbances and Part 60, Appendix A, Method 1, Figure 1-2, 16
measurements should be taken on each of two traverses. The
referenced procedure calls for 16 measurements to be taken, but only
along one traverse. The stack does not have a second flow
measurement port.

Sub=e= ™ “ection 61,93(b)(1)(ii) Reference Method 2A of Appendix A to Part 60 shall be used to measure
flow : _1f_ andsmall' .

Documentation See documentation referenced for Section 61.93 (b)(1)(i).

Comparison Stack 296-A-17 has an inside diameter of 44.5 cm (17.5 in.) and is
categorized as a stack or large vent; therefore, the requirements of Section
61.93(b)(1)(ii) do not apply.

H ion 61 1)(iii) The frequency of flow rate measurements shall depend upon the variability
of the effluent flow rate. For variable flow rates, continuous or frequent flow rates measurements shall be made. For
relatively constant flow rates, only periodic measurements are necessary.

Documentation: RHO-CD-1092
SD-WM-CR-016

WHC-SD-WM-ES-291
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Comparison: A flow rate with a variability of less than + 20% has been defined at the
Hanford Site as being continuous. This criteria is specified in
SD-WM-CR-016. Flow rate measurements are therefore, taken
periodically (quarterly). During 1992 and 1993, the measured flow rate
for this stack varied by -14% and +15%.

Wﬂm Radionuclides shall be directly monitored or extracted, collected and measured

using the following methods

Subpart H Section 61.93(0)(2)(i) Reference Method 1 of Appendix A Part 60 shall be used to select

monitoring or sampling sites.

40 CFR 60, Appendix A, Method 1, Section 1,2 This method is applicable to flowing gas
streams in ducts, stacks, and flues. The method cannot be used when (1) flow is cyclonic or swirling (see
Section 2.4); (2) a stack is smaller than about 0.30 m (12 in.) in diameter, or 0.071 o (113 in.?)
cross-sectional area; or (3) the measurement site is less than two stack or duct diameters downstream or less
than a half diameter upstream from a flow disturbance.

Documentation: WHC-SD-WM-ES-291
Drawing H-2-62883
Drawing H-2-62888

Comparison: This stack is 44.5 cm (17.5 in.) in diameter. The sampling site is
located 2.2 diameters downstream from the exhaust recirculation duct
outlet and 5.3 diameters upstream from the flow measurement port
above roof. Stack 296-A-17 does not have devices such as cyclones,
internal demisters, or tangential inlets between the fan inlet to the
stack and the stack sampling location.

40 CFR 60, Appendix A, Method 1, Section 2,1 Sampling or velocity measurement is
performed at a site located at least eight stack or duct diameters downstream and two diameters upstream
from any disturbances such as a bend, expansion, or contraction in the stack, or from a visible flame. If
necessary, an alternative location may be selected, at a position at least two stack or duct diameters
downstream and a half diameter upstream from any flow disturbance.

Documentation: See documentation referenced for Method 1, Section 1.2.

Comparison: See comparison for Method 1, Section 1.2.

Subpart H Section 61,93(b)(2)(ii) The cffluent stream shall be directly monitored continuously with an in-line

detector or representative samples of the effluent stream shall be withdrawn continuously from the sampling site following
the guidance presented in ANSI N13.1-1969 "Guide to Sampling Airborne Radioactive Materials in Nuclear Facilities”
(including the guidance presented in Appendix A of ANSI N13.1).
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W, Section 4.2.1.2 The sampling point should be a minimum of five diameters (or five

times the major dimension for rectangular ducts) downstream from abrupt changes in flow direction or prominent
transitions.

Documentation: WHC-SD-WM-ES-291
Drawing H-2-62883
Drawing H-2-62888

Comparison: The sampling point is located only 2.2 diameters downstream from
the nearest prominent transition (exhaust recirculation outlet);
however, the sampling location meets the minimum criteria of 40
CFR 60, Appendix A, Method 1. Moving the sample location to
five duct diameters would significantly increase the sample line
losses or require placement of the record sampler above the roof of
the building, creating a safety hazard for personnel that service the
unit.

13.1- ion 4,2,2,] SAMPLING WITHOUT DIFFERENTIATION OR BIAS AS TO
PARTICLE SIZE AND KIND. The sampler must not fractionate by particie size or in other ways distort the
physical and chemical properties of the sirborne radionuclide constituents.

Documentation: WHC-SD-WM-ES-291
NRC NuReg/GR-006, Serial #2145

Comparison: Theoretical calculations of sample line losses indicate that the
sampling sys nisb sed with: pect to particle sizes. Because of
the relatively long sample line 3.4 m (11 ft), large particles (on the
order of 10 micron) may not be adequately sampled. The
theoretically determined sampling system particle penetration
percentage is on the order of 85 percent for small particles
(3.5 micron), and 10 percent for large particles. Paragraph 3.1.1 of
the Configuration and Efficiency Study justifies using a 3.5 micron
particle size for evaluation of sampling system efficiency.

1 -1 ion 4.2.2,2 (see Appendix N)
ANSI N13.1-1969, Section 4.2.2.3 PARTICLE SIZE FRACTIONATION DUE TO AN ISOKINETIC

SAMPLING. In applications in which particle sizes may be expected to vary, it is recommended that the sampler
arrangement be designed to permit near isokinetic flow into the sampler entry probe.

Documentation: WHC-SD-WM-ES-291
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The sampling system is designed to be isokinetic for a stack flow rate
of 88,690 L/min (3132 ft*/min) and sample (and continuous air
monitor [CAM]) flow rate of 120 L/min (4.2 ft*/min). The average
sample flow rate for CY 1992 was 110 L/min (3.8 ft*/min) [54
L/min (1.9 ft*/min) was the average measured record sample flow
and assume average CAM flow was also 54 L/min (1.9 ft*/min)].
For this sample flow rate, isokinetic conditions would be achieved at
a stack flow rate of 80,221 L/min (2833 ft*/min). The average stack
flow rate for 1992 was 90,551 L/min (3198 ft3/min). The difference
between the design flow rate and actual conditions will result in
oversampling of large particles (>S5 micron). The errors due to
anisokinetic sampling are included in the theoretically determined
sampling system particle penetration percentage discussed in ANSI
N13.1-1969, Section 4.2.2.1.

ANSI N13.1-1969, Section 4,2.2.4 SAMPLE DISTORTION DUE TO CHEMICAL REACTIONS
AND RELATED EFFECTS. Extreme carc must be exercised in extracting a sample from an airstream when the
air contains chemically reactive forms of radioactive isotopes. Materials to be avoided for sampling iodine are
rubber, copper, and some plastics. When the air to be sampled is nearly saturated with water vapor, condensation
may occur on the collector itself. When heavy moisture loadings are anticipated, heated sampling lines will be
required to prevent condensation in the lines and to raise the collector temperature well above the dewpoint.

Documentation:

Comparison:

ANSI N13.1-1
I N13.1-
ANSI N13.1-1

ANSI N13.1-1

Not applicable.

This sampling system contains a silver zeolite cartridge for collecting
radioactive iodine, tin, antimony, and ruthenium samples. The
sampling system upstream of the silver zeolite cartridge does not
contain rubber, copper, or plastic, which may absorb radioiodine or
ruthenium. Although psychrometric data is not available for this
stack, there are no indications that the effluent may be saturated
(with water vapor) and may impact the sampling by condensing in
sample lines, plugging the filter paper, or weakening the filter media.
As a precaution, heat tape exists on the sample line to prevent
condensation.

ion 4.3.1 (sce Appendix N)
ion 4.3.2 (sce Appendix N)
ion 4.3.3 (see Appendix N)

tion 4.3.4 (scc Appendix N)

ANSI N13.1-1969, Section 4.3.5 (see Appendix N)
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ANSI N13.1-1969, Section 5,2.2 PARTICLE COLLECTORS WITHOUT SIGNIFICANT SIZE
DIFFERENTIATION. At regular intervals and when any change is anticipated, the airborne material should be
characterized as to physical and chemical nature.

Documentation: 65950-86-607

13314-89-032
WHC-SD-WM-EMP-031

The airborne effluent upstream of the HEPA filters was characterized
by the first referenced letter, then further characterized by the second
referenced letter to include more detailed physical and chemical
analysis and a pre-HEPA particle size study. This study determined
that the particle size-distribution is bimodal. The two most
prominent particle sizes are 0.1 micron and 4.0 micron; where

30 percent of the particles collected were 0.1 micron and 17 percent
were 4.0 micron. The airborne effluent downstream of the HEPA
filters has not been characterized, and may differ significantly in
terms of particle size distribution. The operation of this system has
not significantly changed in a manner that would increase
concentrations in the effluent since the most recent off-gas study. In
fact, airborne concentrations may be lower than previously measured
because the airlift circulators were shut down on the 101 AZ and

102 AZ tanks in August 1993 and February 1994, respectively.

ANS] N13.1-1969, Section 5.2.2.1 (see Appendix N)
MSSI N13,1-12§2, Sg;;ign 5,2,2,1,7 (see Appendix N)
ANSI N13 * *969, Section 5.3 v Airborne radioactive volatile materials and so-called

"permanent” gases such as tritium arc frequently important contaminants and their sampling and collection require
techniques and methods differing from those used in particulate sampling.

Documentation:

WHC-SD-WM-EMP-031, Rev. 0

The potential offsite dose from radioactive iodine gas is less than
10 percent of the total potential off-site dose from this stack.
Therefore, the 296-A-17 stack sampling system does not require
volatile radioactive gas sampling. However, the 296-A-17 stack
sampling system does contain two Silver Zeolite cartridges for
collecting radioactive iodine and other gases. See Appendix N for
description of the sampling cartridges.

ANSI N13,1-1969, Section 6,0 (sce Appendix N)
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ANSI N13,1-1969, Appendix A, Section Al Minimization of the length and bends of sample

delivery lines will contribute to representative sampling.

Documentation: Drawing H-2-92516 Sheet 1 of 4
Drawing H-2-92516 Sheet 2 of 4
WHC-SD-WM-ES-291

Comparison: The sample line is approximately 3.4 m (11 ft) long with two bends
that are 45 degrees each with a minimum bend radius of 19 cm
(7.5 in.) The sample line has an inside diameter of 1.6 cm (.62 in.)

ANSI N13.1-1969, Appendix A, Section A2 The distance from the last upstream disturbance to

the point of sample extraction should be a minimum of five and preferably ten or more duct diameters
downstream. Sampling from a vertical run avoids stratification due to gravity settling. Sampling as far
downstream as possible avoids most transient variation in airstream quality.

See response under ANSI N13.1-1969, Section 4.2.1.2.

ndix A ion A3.1 Velocity and flow distribution should be known for
the sampling point, and particle and gaseous composition should be representative.

Documentation: Maintenance Engineering Services Maintenance Procedure 7-GN-56

GUIDANCE/DATA SHEET FOR 241-AY/AZ PRIMARY
EXHAUST STACK (296-A-17) FLOW MEASUREMENT

Comparison: The particle and gaseous composition are assumed to be uniform
since this is a vertical stack and the effluent should be well mixed
when it reaches the sampling location (i.e., Stack flow is turbulent).
The velocity distribution is shown in Figure A-1. Stack flow
measurements are taken 5.3 duct diameters downstream of the
sampling location. Use the following equation to convert from
velocity pressure (inches water, gar-~~) to velocity (feet per minute).

Velocity=400S *\/V eivcityPressure
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Figure A-1. Stack Flow Distribution 296-A-17.
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ANSI N13.1-1969, Appendix A, Section A3.2 A multiple number of withdrawal points cach

representing approximately equal areas based on the duct or stack dimensions is desirable.

Documentation:
Comparison:

Drawing H-2-79962

The sample probe has three nozzles that meet the requirements of
Section A3.2. One of the dimensions needed to determine how the
sample probe is centered in the stack could not be located on the
drawings for this stack, and is relatively difficult to field verify due
to the sampling probe mount being located 4.6 m (15 ft) above the
ground in the 702 Filter Building. Because the sample probe has
three nozzles and the span from the first to the third nozzle is

36.5 cm (14 3/8 in.) [the stack ID being 44.5 cm (17.5 in.)], it was
assumed that the second nozzle is positioned on the centerline of the
stack. To be located at the midpoints of three equal areas in the
stack, the nozzles should be located at the following distances from
the center of the stack 0, 15.49 and 20.19 cm (0, 6.098, and

7.947 in.) The nozzles are located at the following distances from
the center of the stack 0, 15.88, and 20.64 cm (0, 6.25, and

8.125 in.). Therefore, the withdrawal points represent approximate
equal areas.

ANSI N13.1-1969, Appgngix A, Section A3.3 The velocity distribution across the duct or stack

should be known in order to establish isokinetic flow and representative sample points.

Documentation: Maintenance Engineering Services Maintenance Procedure 7-GN-56,
Rev 1

Comparison: See ANSI N13.1-1969, Section 4.2.2.3 and Appendix A
Section A3.1.

ANSIT N13,1-1969, Apmngix A, Section A3.4 sampling probe configuration is recommended by

figures in this ANSI Standard, with minimum radius bends and precisely tapered probe end edges.

Comparison:

Drawing H

The nozzles are 1.3 cm (0.5 in.) OD with a side wall thickness of
.17 cm (0.065 in.) [ID = .94 cm (0.37 in.)]. The three nozzle
bends are specified as 3R or 6.35 cm (2.5 in.) minimum. The bend
radius begins approximately 6.35 (2.5 in.) from the nozzle tip.
Therefore, the probe complies with the requirements listed in Figure
AS for a multiprobe sampler.

Subpart H Section 61.93()(2)(iii) (sec Appendix N)

ubpart H Section 61

2)Y(iv) (see Appendix N)
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Subpart H Section 61.93(b)(3) (scc Appendix N)
Subpart H Section 61,93(b)(4)(i) (see Appendix N)
Subpart H Section 61,93(b)(4)(ii) (scc Appendix N)
Subpart H Section 61,93(b)(5) (sec Appendix N)
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APPENDIX B

40 CFR 61.93, SUBPART H COMPARISON FOR 296-P-26
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NESHAP COMPLIANCE FOR THE AY/AZ TANK FARM BACKUP
EXHAUSTER STACK (296-P-26) PROVIDED BY TANK
FARMS FACILITY ENVIRONMENTAL ENGINEERING

Subpart H Section 61,93(a) (scc Appendix N)
Subpart H Section 61.93(b) Radionuclide emission rates from point sources (stacks or vents) shall be measured

in accordance with the following requirements or other procedures for which EPA has granted prior approval.

Wﬂm Effluent flow rate measurements shall be made using the following methods
Subpart H Section 61,93(b)(1)(i) Reference Method 2 of Appendix A to Part 60 shall be used to determine

velocity and volumetric flow rates for stacks and large vents.
Documentation: Drawing H-2-93100

Comparison: Stack 296-P-26 has an inside diameter of approximately 41 cm (16 in.) and
falls into the category of a stack or large vent.

40 CIR 60, Appendix A. Method 2, Section 1.2 This procedure is not applicable at

measurement sites which fail to meet the criteria of Method 1, Section 2.1. Also, the method cannot be used
for direct measurement in cyclonic or swirling gas streams; Section 2.4 of Method 1 shows how to determine
cyclonic or swirling flow conditions.

40 CFR 60, Appendix A, Method 1, Section 2,1 Sampling or velocity measurement is

performed at a site located at least eight stack or duct diameters downstream and two diameters
upstream from any flow disturbance such as a bend, expansion, or contraction in the stack, or from a
visible flame. If necessary, an alternative location may be selected, at a position at least two stack or
duct diameters downstream and a half diameter upstream from any flow disturbance.

Documentation: WHC-SD-WM-ES-291

Comparison: The stack flow measurement location is 5 diameters
downstr f nthet t flow disturl 1 (diffa e
just above fan) and 2 diameters upstream from the nearest flow
disturbance (top of stack), which meets the alternate location
requirements.

40 CFR 60, Appendix A, Method 1, Section 2.4 Cyclonic flow may exist (1) after

such devices as cyclones and internal demisters following venturi scrubbers, or (2) in stacks having
tangential inlets or other duct configurations which tend to induce swirling; in these instances, the
presence or absence of cyclonic flow at the sampling location must be determined.
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Documentation: Not applicable.

Comparison: Stack 296-P-26 does not have devices such as cyclones,

internal demisters, or tangential inlets between the fan inlet to
the stack and the stack flow measurement location.

40 CFR 60, Appendix A, Method 2, Section 3.3 Measure the velocity head and temperature

at the traverse points specified by Method 1.

Documentation: Maintenance Engineering Services Maintenance Procedure 7-GN-56,

Rev 1

GUIDANCE/DATA SHEET FOR 241-AY/AZ EXHAUST STACK
(296-P-26) FLOW MEASUREMENT

Comparijson: Based on the distances to the nearest upstream and downstream flow
disturbances and Figure 1-2, 16 measurements should be taken on
each traverse. The referenced procedure calls for 16 measurements
to be taken along each traverse.

Subpart H Section 61,93(b)(1)(ii) Reference Method 2A of Appendix A to Part 60 shall be used to measure
flow rates through pipes and small vents.

Documentation: See documentation referenced for Section 61.93 (b)(1)(1).

Comparison: Stack 296-P-26 has an inside diameter of 41 cm (16 in.) and falls into the

category of a stack or large vent, therefore, the requirements of
Section 61.93(b)(1)(ii) do not apply.

Sll_hr"" o S_QQ“"‘ C1 OIMNLANEN The frequency of flow rate n  irements ¢ iepend upon the varia
of the emuent llow raic. ror vanapic llow ratcs, continuous or frequent flow rates measurements shall be made. For
relatively constant flow rates only periodic measurements arc necessary.

Documentation:

Comparison:

RHO-CD-1092
SD-WM-CR-016
WHC-SD-WM-ES-291

A flow rate with a variability of less than +20 percent has been defined at
the Hanford Site as being continuous. This criteria is specified in
SD-WM-CR-016. The flow rate measurement is therefore, taken
periodically (quarterly). During 1992, the measured flow rate for this
stack varied by -5 percent and +3 percent.
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Wﬂm Radionuclides shall be directly monitored or extracted, collected and measured

using the following methods:

Subpart H Section 61.93(b)(2)(1) Reference Method 1 of Appendix A Part 60 shall be used to select

monitoring or sampling sites.

40 CFR 60, Appen-~ A, Method 1, Sec**~1 1.2 This method is applicable to flowing gas
streams in ducts, stacks, and flues. The method cannot be used when: (1) flow is cyclonic or swirling (see
Section 2.4); (2) a stack is smaller than about 0.30 m (12 in.) in diameter, or 0.071 m? (113 in.?)
cross-gectional area; or (3) the measurement site is less than two stack or duct diameters downstream or less
than a half diameter upstream from a flow disturbance.

Documentation: WHC-SD-WM-ES-291

Comparison: This stack is 16 in. in diameter. The sampling site is located 5
diameters downstream from the nearest flow disturbance (diffuser
plate just above fan) and 2 diameters upstream from the nearest flow
disturbance (top of stack). Stack 296-P-26 does not have devices
such as cyclones, internal demisters, or tangential inlets between the
fan inlet to the stack and the stack sampling location.

40 CFR 60, Appendix A, Method 1, Section 2,1 Sampling or velocity measurement is
performed at a site located at least eight stack or duct diameters downstream and two diameters upstream
from any disturbances such as a bend, expansion, or contraction in the stack, or from a visible flame. If
necessary, an alternative location may be selected, at a position at least two stack or duct diameters
downstream and a half diameter upstream from any flow disturbance.

Documentation: See documentation referenced for Method 1, Section 1.2.

Comparison: See for Method 1, Section 1.2.

Subpgﬂ H Section 61,93(b)(2)(ii) The cffluent stream shall be directly monitored continuously with an in-line
detector or representative samples of the effluent stream shall be withdrawn continuously from the sampling site following
the guidance presented in ANSI N13.1-1969 "Guide to Sampling Airborne Radioactive Materials in Nuclear Facilities”
(including the guidance presented in Appendix A of ANSI N13.1).

ANSI " 3,1-1969, _ iide t~ € 12 Al oactive **~*r__1ls in ear

ANSI N1§,1-1262. Sg;ign 4.2,1.2 The sampling point should be a minimum of five diameters (or five

times the major dimension for rectangular ducts) downstream from abrupt changes in flow direction or prominent
transitions.

Documentation: WHC-SD-WM-ES-291

Drawing H-2-93100
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Comparison: The sampling point is located 5 diameters downstream from the
nearest prominent transition (diffuser plate just above fan).

13.1- ion 4,2,2.]1 SAMPLING WITHOUT DIFFERENTIATION OR BIAS AS TO
PARTICLE SIZE AND KIND. The sampier must not fractionate by particle size or in other ways distort the
physical and chemical properties of the airborne radionuclide constituents.

Documentation: WHC-SD-WM-ES-291
NRC NuReg/GR-006, Serial #2145

Comparison: Theoretical calculations of sample line losses indicate that the
sampling system is biased with respect to particle sizes. The
theoretically determined sampling system particle penetration
percentage is on the order of 99 percent for small particles
(3.5 micron), and 77 percent for large particles (10 micron).
Paragraph 3.1.1 of the Configuration and Efficiency Study justifies
using a 3.5 micron particle size for evaluation of sampling system
efficiency.

MSSI 1313,1-1252, Sg;;ign 4,2,2,2 (sec Appendix N)
ANSI N13.1-1969, Section 4,2.2.3 PARTICLE SIZE FRACTIONATION DUE TO ANISOKINETIC

SAMPLING. In applications in which particle sizes may be expected to vary, it is recommended that the sampler
arrangement be designed to permit near isokinetic flow into the sampler entry probe.

Documentation: WHC-SD-WM-ES-291

Comparison: The sampling system is designed to be isokinetic for a stack flow rate

of 90,390 L/min (3192 ft}/min) and sample flow rate of 62 L/min
ft/min). The verage 1p flow rate for CY92 was 57 L n

(2 ft*/min). For this sample flow rate, isokinetic conditions would be
achieved at a stack flow rate of 82,520 L/min (2914 ft*/min). The
average stack flow rate for 1992 was 150,578 L/m (5318 ft*/min)
[the difference between the ideal (isokinetic) and actual stack flow
rate will result in oversampling of larger particles (>5 micron)].
The errors due to anisokinetic sampling are included in the
theoretically determined sampling system particle penetration
percentage discussed in ANSI N13.1-1969, Section 4.2.2.1.

ANSIT N13.1-1969, Section 4.2,2.4 SAMPLE DISTORTION DUE TO CHEMICAL REACTIONS
AND RELATED EFFECTS. Extreme care must be exercised in extracting a sample from an airstream when the
air contains chemically reactive forms of radioactive isotopes. Materials to be avoided for sampling iodine are
rubber, copper, and some plastics. When the air to be sampled is nearly saturated with water vapor, condensation
may occur on the collector itself. When heavy moisture loadings are anticipated, heated sampling lines will be
required to prevent condensation in the lines and to raise the collector temperature well above the dewpoint.
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Documentation: Not applicable.

Comparison:

This sampling system does not contain a silver zeolite cartridge for
collecting radioactive iodine, tin, antimony, and ruthenium samples.

- Psychrometric data has not been collected for this stack, however,

there are no indications that the effluent may be saturated (with water
vapor) and may impact the sampling by condensing in sample lines,
plugging the filter paper, or weakening the filter media. As a
precaution, heat tape exists on the sample line to prevent
condensation.

ANSI N13.1-1969, Section 4.3.1 (sce Appendix N)
ANSI N13.1-1969, Section 4.3.2 (see Appendix N)
ANSI N13.1-1969, Section 4.3.3 (sce Appeadix N)

ion 4,3.4 (sce Appendix N)

ANST N13.1-1969, Section 4,3.5 (sce Appendix N)
ANST N13.1-1969, Section 5.2.2 PARTICLE COLLECTORS WITHOUT SIGNIFICANT SIZE

DIFFERENTIATION. At regular intervals and when any change is anticipated, the airborne material should be
characterized as to physical and chemical nature.

Documentation: 65950-86-607

Comparison:

13314-89-032
WHC-SD-WM-EMP-(031

The airborne effluent upstream of the HEPA filters was characterized
for the 296-A-17 stack by the first referenced letter, then further
characterized by the second referenced letter to include more detailed
physical and c! . nall s ;v | apre-HEPA _ rticle size
study. This study determined that the particle size distribution is
bimodal. The two most prominant particle sizes are 0.1 micron and
4.0 micron; where 30 percent of the particles collected were

0.1 micron and 17 percent were 4.0 micron. Since the 296-P-26
exhauster uses the same ducting, deentrainer, and condenser as the
296-A-17 stack, the 296-P-26 exhauster effluent should be the same.
However, the airbormne effluent downstream of the HEPA filters has
not been characterized, and may differ significantly in terms of
particle size distribution. The operation of this system has not
significantly changed in a manner that would increase concentrations
in the effluent since the most recent off-gas study. In fact, airborne

B-7




WHC-EP-0784

concentrations may be lower than previously measured due to the
airlift circulators being shut down on 101 AZ and 102 AZ in August
1993 and February 1994, respectively.

ANSI Ni13.1-1969, Section 5.2,2.1 (sec Appendix N)

- i 2.1.7 (scc Appendix N)
Wm_mn_ﬁ,} GASES. Airbome radioactive volatile materials and so-called

"permancnt” gases such as tritium are frequently important contaminants and their sampling and collection require
techniques and methods differing from those used in particulate sampling.

mentation: WHC-SD-WM-EMP-031, Rev. 0

Comparison: The potential off-site dose from radioactive iodine gas is less than
10 percent of the total potential off-site dose from this stack.
Therefore, the 296-P-26 stack sampling system does not require
volatile radioactive gas sampling.

AISS! N13,1-12§2, Sﬂj;ign QQ (see Appendix N)
ANSIJ N13,1-1969, Appendix A, Section A1 Minimization of the length and bends of sample

delivery lines will contribute to representative sampling.
Documentation: Drawing H-2-93100 Sheet 2 of 3
WHC-SD-WM-ES-291

Comparison: The sample line is approximately 2.4 m (8ft) long with one 90
degree bend with 2 minimum bend radius of 4 cm [1.5 in.) (the
actuall dr is approxin cly 25.4 cm (10 in.)]. The np
line has an inside di neter of 1.6 cm (.62 in.).

13.1- ndix A M A2 The distance from the last upstream disturbance to the
point of sample extraction should be & minimum of five and preferably ten or more duct diameters downstream.
Sampling from a vertical run avoids stratification due to gravity settling. Sampling as far downstream as possible
avoids most transient variation in airstream quality.

Comparison: See response to ANSI N13.1-1969, Section 4.2.1.2.

AISS! N !3, !-12§2, Appgngix A, Section A3.1 Velocity and flow distribution should be known for

the sampling point, and particle and gaseous comp tion should be representative.

Documentation: Maintenance Engineering Services Maintenance Procedure 7-GN-56,
Rev 1
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GUIDANCE/DATA SHEET FOR 241-AY/AZ BACKUP
EXHAUST STACK (296-P-26) FLOW MEASUREMENT

The particle and gaseous composition is assumed to be uniform
because this is a vertical stack and the effluent should be well mixed
when it reaches the sampling location (i.e., stack flow is turbulent).
The stack flow measurements are taken just below the sampling
location. A graph of historical stack flow measurements indicates a
non-uniform flow distribution across the stack (see Figures B-1 and
B-2). The disturbance in the flow is believed to be from the fan
diffuser plate. Use the following equation to convert from velocity
pressure (inches water, gauge) to velocity (feet per minute).

Velocity =4005 =,/ Velocity  Pressure
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Figure B-1. Stack F w Distribution 296-P-26-A.
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A

DISTANCE ACROSS STACK (inches) (Port

Stack fiow measurement locatlon Is 5 duct dlameters downstream of the diffuser plate and

NOTE -

Just upstream of the sampling location.
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Figure B-2. Stack Flow Distribution 296-P-26-B.
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ANSI N13.1-1969, Appendix A, Section A3.2 A multiple number of withdrawal points cach

representing approximately equal arcas based on the duct or stack dimensions is desirable.

Documentation: Drawing H-2-79962

Comparison: To be located at the midpoints of three equal areas in the stack, the
nozzles should be located at the following distances from the center
of the stack: 0, 14.2, 18.5 cm (0, 5.58, and 7.27 in.). The nozzles
are located at the following distances from the center of the stack: 0,
14.0, 18.1 cm (0, 5.50, and 7.125 in.), and represent approximately
equal areas.

ANSI N13,1-1969, Appendix A, Section A3.3 The velocity distribution across the duct or stack

should be known in order to establish isokinetic flow and representative sample points.

Comparison: (see response to ANSI N13.1-1969, Section 4.2.2.3, and
Appendix A, Section A3.1)

MSS! 313,1-1252. Apngndix A, Section A3,4 Sampling probe configuration is recommended by

figures in this ANSI Standard, with minimum radius bends and precisely tapered probe end edges.

Documentation: Drawing H-2-79962

Comparison: The nozzles are .8 cm (0.31 in.) OD with a side wall thickness of

.09 cm (0.035in.) . D = .6 cm (0.24 in.)]. The three nozzle bends
are specified as 3.8 cm (1.5 in.) minimum. The bend radius begins
approximately 3.8 ¢ (1.5 in.) from the nozzle tip.

Sgbpgg H Sgg;ign §1,23!b“2“iii) (sec Appendix N)
Subpart HS ion 61.93()(2)(iv) (sec App  ix N)
Subpart H Sect*~~ 61,93(b** (scc Appendix N)

Subpart H Section 61,93(b)(4)(i) (scc Appen N)
Subnﬁﬂ H Sg;ign §1,23‘b“4!ﬁi! (see Appet x N)
Subpart H Section 61,93(b)(5) (sec Appendix N)
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APPENDIX C

40 CFR 61.93, SUBPART H COMPARISON FOR 296-A-25
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NESHAP COMPLIANCE FOR THE 244-A DOUBLE CONTAINED RECEIVER TANK
EXHAUSTER STACK (296-A-25) PROVIDED BY TANK FARMS

FACILITY ENVIRONMENTAL ENGINEERING

Subpart H Section 61.93(a) (see Appendix N)
Subpart H Section 61,93(b) Radionuclide emission rates from point sources (stacks or vents) shall be measured

in accordance with the following requirements or other procedures for which EPA has granted prior approval:

Sy_hp_anﬂggﬁ_qm_‘m Effluent flow ratc measurements shall be made using the following methods:
Subpart H Section 61.93(b)(1)(i) Reference Method 2 of Appendix A to Part 60 shall be used to determine

velocity and volumetric flow rates for stacks and large vents.

Documentation: Drawing H-2-38215

Comparison:

Stack 296-A-25 has an inside diameter of 10.2 cm (4.03 in.) and falls into
the category of a small stack or duct, therefore, Method 2C should be
used.

40 CFR 60, Appendix A, Method 2C, Section 1.1.1 The applicability of this method

i8 identical to Method 2, except this method is limited to stationary source stacks or ducts less than
about 0.30 m (12 in.) in diameter or 0.071 m’ (113 in.?) in cross-sectional area, but equal to or
greater than about 0.10 m (4 in.) in diameter or 0.008] o (12.57 in.?) in cross-sectional area.

Comparison: See documentation/discussion referenced in Subpart H,

Section 61.93(b)(1)(i).

40 CFR 60, Appendix A, Method 2C, Section 3.0 Follow the general procedures in

Section 3 of Method 2, except conduct the measurements at the traverse points specified in
Method 1A.

an oy an f pendiv A M-“tpd 1A, § " 2.1.1 Select a PM sampling

ly qui it: k or duct diameters dow  eam and
equivalent diameters upstream from any flow disturbances such as bends, expansions, or
contractions in the stack, or from a visible f .. Next, locate the velocity measurement site

8 equivalent diameters downstream of the PM sampling site. If such locations are not
available, select an alternative PM sampling site that is at least 2 equivalent stack or duct
diameters downstream and 2 '/, diameters upstream from any flow disturbance. Then locate
the velocity measurement site 2 equivalent diameters downstream from the PM sampling site.

Documentation: WHC-SD-WM-ES-291, Rev. 1

Field walkdown
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Comparison: The stack flow measurement location is 8 diameters
downstream from the nearest flow disturbance (fan inlet
to stack) and 6.5 diameters upstream from the nearest
flow disturbance (sampling location).

40 CFR 60, Appendix A, Method 1A, Section 2,2.2 Use Figure 1-2 of

Method 1 to determine the num r of traverse points, following the same procedure used for
PM sampling traverses as desc1 :d in Section 2.1.1 of Method 1.

mentation: Guidance/Data Sheet for 244-A DCRT Exhaust Stack
(296-A-25) Flow Measurement

Comparjson: Figure -2 calls for 8 measurements to be taken along
each traverse. The Guidance/Data Sheet also calls for 8
measurements. This stack only has one traverse,
however, the traverse is in the same plane as the fan inlet
to the stack and the sampling probe.

Sgbpgl_'t H Sgg;ign §1 ,23!!2!! 1 Hii! Reference Mcthod 2A of Appendix A to Part 60 shall be used to measure

flow rates through pipes and small vents.

Comparison: See response to Subpart H Section 61.93 (b)(1)(i).

Sgbpgﬂ H Section 61.93(b)(1)(iii) The frequency of flow ratc measurcments shall depend upon the variability

of the effluent flow rate. For variable flow rates, continuous or frequent flow rates measurcments shall be made. For
relatively constant flow rates, only periodic measurements € necessary.

Documentation: RHO-CD-1092
SD-WM-CR-016
WHC-SD-WM-ES-291
Maintenance Engineering Services Maintenance Procedure 7-GN-56, Rev 1

Comparison: A flow rate with a variability of less than + 20 percent has been defined at
the Hanford Site as being ontinuous. This criteria is specified in
SD-WM-CR-016. The flow rate measurement is therefore, taken
periodically (quarterly). . 1ring 1991, the measured flow rate for this
stack varied by -4 percent and +8 percent. Stack flow measurements have
not been taken since 1991 because the exhauster has not been in operation.

Cohnamt T Qe *° “1.93(b)(2) Radionuclides shall be dircctly monitored or extracted, collected and measured
using the tolowing methods:

Subpart H Section 61.93(b)(2)(i) Reference| thod 1 of Appendix A, Part 60 shall be used to select

monitoring or sampling sites.
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40 CFR 60, Appendix A, Method 1, Section 1,2 This method is applicable to flowing gas
streams in ducts, stacks, and flues. The method cannot be used when: (1) flow is cyclonic or swirling (see
Section 2.4), (2) a stack is smaller than about 0.30 meter (12 in.) in diameter, or 0.071 m2(113 in.2) cross
sectional area, or (3) the measurement site is less than two stack or duct diameters downstream or less than a
half diameter upstream from a flow disturbance.

Documentation: Drawing H-2-38215.

Comparison: The stack is only 4 inches in diameter, therefore, Method 1A must
be used.

40 CFR 60, Appendix A, Method 1A, Section 1.1 The applicability and principle of
this method are identical to Method 1, except that this method’s applicability is limited to stacks or
ducts less than about 0.30 meter (12 in.) in diameter or 0.071 m? (113 in.?) in cross-sectional area,
but equal to or greater than about 0.10 meter (4 in.) in diameter or 0.0081 m? (12.57 in.?) in cross-
sectional area.

Documentation: Drawing H-2-38215.
Comparison: This stack is 4 inches in diameter.

Method 1A tion 2,1.1 Select a PM sampling site
located preferably at least 8 equivalent stack or duct diameters downstream and 10 equivalent
diameters upstream from any flow disturbances such as bends, expansions, or contractions in the
stack, or from a visible flame. Next, locate the velocity measurement site 8 equivalent diameters
downstream of the PM sampling site. If such locations are not available, select an alternative PM
sampling site that is at least 2 equivalent stack or duct diameters downstream and 2 '/, diameters
upstream from any flow disturbance. Then locate the velocity measurement site 2 equivalent
diameters downstream from the PM sampling site.

Documentation: WHC-SD-WM-ES-291, Rev. 1

Comparison: The PM sampling site is located 14.5 diameters downstream
from the nearest flow disturbance (fan inlet to stack) and 4.5
diameters upstream from the nearest flow disturbance (top of
stack).

Subpg:]; H Sggtion Ql,2§§b“2“ii! The effluent stream shall be directly monitored continuously with an in-line

detector or representative samples of the effluent stream shall be withdrawn continuously from the sampling site following
the guidance presented in ANSI N13.1-1969 "Guide to Sampling Airborne Radioactive Materials in Nuclear Facilities”
(including the guidance presented in Appendix A of ANSI N13.1).

ANSI N13.1-1 uide ampling Airborne Radioactive Materials in Nuclear
Facilities

ANSIT N13.1-1969, Section 4.2.1.2 The sampling point should be a minimum of 5 diameters (or

five times the major dimension for rectangular ducts) downstream from abrupt changes in flow direction or
prominent transitions.
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Comparison:

WHC-SD-WM-ES-291
Drawing H-2-38215

The sampling point is located 13.5 diameters downstream from the
nearest prominent insition (fan inlet to stack).

ANSI N13.1-1969, Section 4,2,2.1 SAMPLING WITHOUT DIFFERENTIATION OR BIAS AS TO
PARTICLE SIZE AND KIND. The sampler must not fractionate by particle size or in other ways distort the
physical and chemical properties of the airborne  lionuclide constituents.

Documentation: WHC-SD-WM-ES-291

NRC NuReg/GR-0 ), Senal #2145

Comparison: Theoretical calculations of sample line losses indicate that the
sampling system is biased with respect to particle sizes. The
theoretically determined sampling system particle penetration
percentage is on the order of 94 percent for small particles
(3.5 micron), and 68 percent for large particles (10 micron).
Paragraph 3.1.1 of the Configuration and Efficiency Study justifies
using a 3.5 micron particle size for evaluation of sampling system
efficiency.

MSSI 1513,1-1252, Sgg:ign 4,2,2,2 (see Appendix N)

ANST N13,1-1969, Section 4.2.2,3 PARTICLE SIZE FRACTIONATION DUE TO ANISOKINETIC

SAMPLING. In applications in which particle sizes may be expected to vary, it is recommended that the sampler
arrangement be designed to permit near isokinetic flow into the sampler entry probe.

Documentati~~+ WHC-SD-WM-ES-291

Comparison:

The sampling syste1 is designed to be isokinetic for a stack flow rate
of 3230 L/min (144 ft’/min) and sample flow rate of 60 L/min

(2.2 ft!/min). The average sample flow rate for CY91 was

53.8 L/min (1.9 ft¥/min). For this sample flow rate, isokinetic
conditions would be achieved at a stack flow rate of 3510 L/min
(124 ft*/min). The average stack flow rate for 1991 was 5240 L/min
(185 ft*/min) (the difference between the ideal (isokinetic) and actual
stack flow rate will result in oversampling of larger particles

(>S5 micron)]. The errors due to anisokinetic sampling are included
in the theoretically determined sampling system particle penetration
percentage discussed in ANSI N13.1-1969, Section 4.2.2.1.
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ANSI N13.1-1969, Section 4.2.2.4 SAMPLE DISTORTION DUE TO CHEMICAL REACTIONS
AND RELATED EFFECTS. Extreme care must be exercised in extracting & sample from an sirstream whea the
air contains chemically reactive forms of radioactive isotopes. Materials to be avoided for sampling iodine are
rubber, copper, and some plastics. When the air to be sampled is nearly saturated with water vapor, condensation
may occur on the collector itself. When heavy moisture loadings are anticipated, heated sampling lines will be
required to prevent condensstion in the lines and to raise the collector temperature well above the dewpoint.

Documentation: None.

Comparison: Psychrometric data has not been collected for this stack, however,
there are no indications that the effluent may be saturated (with water
vapor) and may impact the sampling by condensing in sample lines,
plugging the filter paper, or weakening the filter media. Asa
precaution, heat tape exists on the sample line to prevent

condensation.
I N13.1-1 ion 4,3.1 (sec Appendix N)
- ion 4 (see Appendix N)
1 N13.1- ion 4 (sec Appendix N)
I N13.1-1 ion 4.3.4 (sec Appendix N)
ANSI N13.1- ion 4 (see Appendix N)
ANST N13,1-1969, Section 5,2,2 PARTICLE COLLECTORS WITHOUT SIGNIFICANT SIZE

DIFFERENTIATION. At regular intervals and when any change is anticipated, the airborne material should be
characterized as to physical and chemical nature.

Documentation: WHC-SD-WM-EMP-031

Comparison: Several different waste streams (ie. from different tank farms and
facilities) could be transferred through this facility. The airborne
mater ° has not been characterized as to physical and chemical

nature.
ANSI N13.1-1969, Section 5.2.2.1 (sec Appendix N)
ANSI N13.1-1969, Section 5.2.2.1,7 (sec Appendix N)
ANSI N13.1-1969, Section 5.3 GASES. Airborne radiosctive volatile materials and so-called

"permanent” gases such as tritium are frequently important contaminants and their sampling and collection require
techniques and methods differing from those used in particulate sampling.

Documentation: WHC-SD-WM-EMP-031, Rev. 0

C-7



WHC-EP-0784

Comparison: The potential offsite dose from radioactive ruthenium, rhodium and
iodine gas is less { 1n 10 percent of the total potential off-site dose
from this stack. Therefore, the 296-A-25 stack sampling system
does not require volatile radioactive gas sampling.

1 - ion (see Appendix N)

ANST N13.1-1969, Appendix A, Section Al Minimization of the length and bends of sample

delivery lines will contribute to representative sampling.
Documentation: Drawing H-2-38215
WHC-SD-WM-ES-291

Comparison: The sample line is approximately 1.5 m (5 ft) long with one 90
degree bend with a minimum design bend radius of 10 * tubing
diameter. The sar le line has an inside diameter of 1.6 cm (.62 in.)

ANSI 513,1-12§2, Apmnd'yg A, Section A2 The distance from the last upstream disturbance to the

point of sample extraction should be a minimum of 5 and preferably 10 or more duct diameters downstream.
Sampling from a vertical run avoids stratification due to gravity scttling. Sampling as far downstream as possible
avoids most transient variation in airstream quality.

Comparison: See response to ANSI N13.1-1969, Section 4.2.1.2.

ANSI 313,1-1252, Apmnd'yg A, Section A3.1 Velocity and flow distribution should be known for

the sampling point, and particle and gaseous composition should be representative.

Documentation: Maintenance Engineering Services Maintenance Procedure 7-GN-56,
Rev 1

GUIDANCE/DAT SHEET FOR 241-AY/AZ BACKUP
EXHAUST STACK (296-A-25) FLOW MEASUREMENT.

Comparison: The particle and gaseous composition are assumed to be uniform
since this is a vertical stack and the effluent should be well mixed
when it reaches the sampling location (ie. stack flow is turbulent).
The stack flow measurements are taken 5.5 duct diameters upstream
of the sampling location. Stack flow distribution data was not
available for this stack.

ANSIT N13.1-1969, Appendix A, Ser on A3.2 A multiple number of withdrawal points each

representing approximately equal arcas based on the duct or stack dimensions is desirable.

Docume~*~*igon: Drawing H-2-95299
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Comparison: The stack has an inside diameter of 10.24 cm (4.03 in.). A
minimum of one probe is required by ANSI Section A3.2. The stack
contains two probes; one for the record sample and the other for the
Beta/Gamma CAM. Each probe is located approximately 1.3 cm
(1/2 in.) off of the centerline of the stack.

- ndix ion The velocity distribution across the duct or stack

should be known to establish isokinetic flow and representative sample points.

Comparison: (see response to ANSI N13.1 Section 4.2.2.3, and Appendix A
Section A3.1).

- i i Sampling probe configuration is recommended by
figures in this ANS] Standard, with minimum radius bends and precisely tapered probe end cdges.

Documentation: Drawing H-2-95299

Comparison: The nozzles are 1.59 cm (0.625 in.) OD with a side wall thickness of
0.17 cm (0.065 in.) {ID = 1.3 cm (0.5 in.)]. The nozzle bend is
specified as 6.4 cm (2.5 in.) minimum.

Subpart H Section 61,93(b)(2)(iii) (see Appendix N)

H ion 61 2)(iv) (sce Appendix N)
Subpart H Section 61,93(b)(3) (sce Appendix N)

H ion 61 4)(1) (see Appendix N)
Subpart H Section 61.93(h)(4)(ii) (sce Appendix N)
Subpart H Section 61.93(b)(S) (sec Appendix N)
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APPENDIX D

40 CFR 61.93, SUBPART H COMPARISON FOR 296-A-27
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NESHAP COMPLIANCE FOR THE 241-AW TANK FARM EXHAUSTER
STACK (296-A-27) PROVIDED BY TANK FARMS
FACILITY ENVIRONMENTAL ENGINEERING

Subpart H Section 61,93(8) (sce Appendix N)

1 Radionuclide emission rates from point sources (stacks or vents) shall be measured
in accordance with the following requirements or other procedures for which EPA has granted prior approval:

W_&m Effluent flow rate measurements shall be made using the following methods:
Subpart H Section 61,93(b)(1)(i) Reference Method 2 of Appendix A to Part 60 shall be used to determine

velocity and volumetric flow rates for stacks and large vents.

Documentation: Drawing H-2-70358

Comparison: Stack 296-A-27 has an inside diameter of 25.4 cm (10 in.) and falls into
the category of a small stack or duct, therefore, Method 2C should be
used.

40 CFR Appendix A, Method 2 ion 1.1.1 The applicability of this method is

identical to Method 2, except this method is limited to stationary source stacks or ducts less than about
0.30 m (12 in.) in diameter or 0.071 m® (113 in.?) in cross-sectional area, but equal to or greater than about
0.10 m (4 in.) in diameter or 0.0081 m® (12.57 in.?) in cross-sectional area.

Comparison: See documentation/discussion referenced in Subpart H,
Section 61.93(b)(1)(1).

40 CFR 60, Appendix A, Method 2C, Section 3.0 Follow the general procedures in Section 3

of Method 2, except conduct the measurements at the traverse points specified in Method 1A.

40 CFR 60, Appendix A, Method 1A, Section 2,1.1 Select a PM sampling site

located preferably at least 8 equivalent stack or duct diameters downstream and 10 equivalent
diameters upstream from any flow disturbances such as bends, expansions, or contractions in the

» or from a sle ne. Next, tet velocity m rement site 8 equivalent di  ters
downstream of the PM sampling site. If such locations are not available, select an alternative PM
sampling site that is at least 2 equivalent stack or duct diameters downstream and 2 !/, diameters
upstream from any flow disturbance. Then locate the velocity measurement site 2 equivalent
diameters downstream from the PM sampling site.

Documentation: WHC-SD-WM-ES-291, Rev. 1
Field walkdown

Comparison: The stack flow measurement location is 5 diameters
downstream from the nearest flow disturbance (fan inlets to
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stack) and 1. diameters upstream from the nearest flow
disturbance (sampling location).

40 CFR 60, Appendix A, Method 1A, Section 2.2,2 Use Figure 1-2 of Method 1 to

determine the number of traverse points, following the same procedure used for PM sampling
traverses as described in Section 2.2.1 of Method 1.

Documentation: Guidance/Data Sheet for 241-AW Exhaust Stack (296-A-27)
Flow Measurement

Comparison: Figure 1-2 calls for 16 measurements to be taken along each
traverse. The Guidance/Data Sheet also calls for 16
measurements.

Subpart H Section 61,93(b)(1)(ii) Reference Method 2A of Appendix A to Part 60 shall be used to measure

flow rates through pipes and small vents.

Comparison: See response to Section 61.93 (b)(1)(i).
Sgb_paﬂ__H_S_g;ﬁgp_jLQ}M)_(jﬁl The frequency of flow rate measurements shall depend upon the variability

of the effluent flow rate. For variable flow rates, continuous or frequent flow rates measurements shall be made. For
relatively constant flow rates only periodic measurements are necessary.

Documentation: RHO-CD-1092
SD-WM-CR-016
WHC-SD-WM-ES-291

Comparison: A flow rate with a variability of less than + 20 percent has been defined at
the Hanford Site as being continuous. This criteria is specified in
S 'WM-CR-016. flow e ‘:asurement is therefore, taken
periodically (quarterly). . 1ring 1991, 1992, and 1993, the measured flow
rate for this stack varied by 12 percent and + 19 percent.

Subpart H Secti-— 61,93(b)(2) Radionuclides shall be directly monitored or extracted, collected and measured

using the following methods:

Subpart H Section 61,93(b)(2)(i) Reference Method 1 of Appendix A Part 60 shall be used to select

monitoring or sampling sites.

40 CFR 60, Appendix A, Method 1, Section 1,2 This method is applicable to flowing gas
streams in ducts, stacks, and flues. The method cannot be used when: (1) flow is cyclonic or swirling (see
Section 2.4), (2) a stack is smaller than about 0.30 meter (12 in.) in diameter, or 0.071 m2(113 in.2) cross
sectional area, or (3) the measurement site is less than two stack or duct diameters downstream or less than a
half diameter upstream from a flow disturbance.
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Documentation: Drawing H-2-90906.

Comparison: The stack is 10 inches in diameter, therefore, Method 1A must be
used.

ndix A hod 1A jon 1.1 The applicability and principle of
this method are identical to Method 1, except that this method’s applicability is limited to stacks or
ducts less than about 0.30 meter (12 in.) in diameter or 0.071 m® (113 in.?) in cross-sectional area,
but equal to or greater than about 0.10 meter (4 in.) in diameter or 0.0081 m? (12.57 in.?) in cross-
sectional area.

Documentation: Drawing H-2-90906.

Comparison: This stack is 10 inches in diameter.
40 CFR 60, Appendix A, Method 1A, Section 2,1,1 Select a PM sampling site

located preferably at least 8 equivalent stack or duct diameters downstream and 10 equivalent
diameters upstream from any flow disturbances such as bends, expansions, or contractions in the
-stack, or from a visible flame. Next, locate the velocity measurement site 8 equivalent diameters
downstream of the PM sampling site. If such locations are not available, select an alternative PM
sampling site that is at least 2 equivalent stack or duct diameters downstream and 2 !/, diameters
upstream from any flow disturbance. Then locate the velocity measurement site 2 equivalent
diameters downstream from the PM sampling site.

Documentation: WHC-SD-WM-ES-291, Rev. 1
Drawing H-2-90906.

Comparison: The PM sampling site is located 10 diameters downstream
from the nearest flow disturbance (fan inlet to stack) and 6
diameters upstream from the nearest flow disturbance (top of
stack).

ion 61 2)(i1) The cffluent stream shall be directly monitored continuously with an in-line
detector or representative samples of the effluent stream shall be withdrawn continuously from the sampling site following
the guidance presented in ANSI N13.1-1969 "Guide to Sampling Airborne Radioactive Materials in Nuclear Facilities”
(includi the gt nceg ted in Appendix A of ANSI N13.1).

ANSI N13.1-1969, Guide *~ Sampling Airborne Radioactive Materials in Nuclear
Facilities

ANSI 1313,1-1262, Sg;igzn 4,2,1,2 The sampling point should be a minimum of five diameters (or five
times the major dimension for rectangular ducts) downstream from abrupt changes in flow direction or prominent
transitions.

Documentation: WHC-SD-WM-ES-291

Drawing H-2-90906
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Comparison: The sampling point is located 6.5 diameters downstream from the
nearest prominent transition (fan inlets to stack).

ANSI N13.1-1969, Section 4.2.2,1 SAMPLING WITHOUT DIFFERENTIATION OR BIAS AS TO
PARTICLE SIZE AND KIND. The sampler must not fractionate by particle size or in other ways distort the
physical and chemical propertics of the airborne radionuclide constituents.

Documentation: WHC-SD-WM-ES-291
NRC NuReg/GR-006, Serial #2145, March 8, 1993

Comparison: Theoretical calculations of sample line losses indicate that the
sampling system is biased with respect to particle sizes. The
theoretically determined sampling system particle penetration
percentage is on the order of 75 percent for small particles
(3.5 micron), and 1 percent for large particles (10 micron).
Paragraph 3.1.1 of the Configuration and Efficiency Study justifies
using a 3.5 micron particle size for evaluation of sampling system
efficiency.

ANSI N13,1-12§2, Sg;ign 4.2,2.2 (scc Appendix N)
ANSIT N13.1-1969, Section 4,2.2.3 PARTICLE SIZE FRACTIONATION DUE TO ANISOKINETIC

SAMPLING. In applications in which particie sizes may be expected to vary, it is recommended that the sampier
arrangement be designed to permit near isokinetic flow into the sampler entry probe.

Documentation: WHC-SD-WM-ES-291

Comparison: The sampling system is designed to be isokinetic for a stack flow rate
of 16,500 L/min (586 ft*/min) and sample flow rate of 62 L/min
(2.- ft&) n). ...e average sample flow rate for . Y. . was 62 L/min
(2.0 ft*/min). For this sample flow rate, isokinetic conditions would
be achieved at a stack flow rate of 15,092 L/min (533 ft*/min). The
average stack flow rate for 1992 was 29,800 L/min (1055 ft*/min)
[the difference between the ideal (isokinetic) and actual stack flow
rate will result in oversampling of larger particles (> 5 micron)].
The errors due to anisokinetic sampling are included in the
theoretically determined sampling system particle penetration
percentage discussed in ANSI N13.1-1969, Section 4.2.2.1.

ANST N13.1-1969, Section 4.2.2.4 SAMPLE DISTORTION DUE TO CHEMICAL REACTIONS
AND RELATED EFFECTS. Extreme care must be exercised in extracting a sample from an airstream when the
air contains chemically reactive forms of radioactive isotopes. Materials to be avoided for sampling iodine are
rubber, copper, and some plastics. When the air to be sampled is nearly saturated with water vapor, condensation
may occur on the collector itself. When heavy moisture loadings are anticipated, heated sampling lines will be
required to prevent condensation in the lines and to raise the collector temperature well above the dewpoint.
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Documentation: Not applicable.

Comparison: This sampling system contains a Silver Zeolite cartridge for the
purpose of collecting radioactive iodine, tin, antimony, and
ruthenium. The sampling system upstream of the silver zeolite
cartridge contains a 20.3 cm (8 in.) section of rubber tubing but does
not contain copper or plastic. Psychrometric data has been collected
for this stack. The data indicates that the dew point of the effluent is
approximately 60 degrees F. However, there are no indications that
the effluent may be saturated (with water vapor) and may impact the
sampling by condensing in sample lines, plugging the filter paper, or
weakening the filter media. As a precaution, heat tape exists on the
sample line to prevent condensation.

ANSI N13.1-1969, Section 4.3.1 (see Appendix N)
ANSI N13.1-1969, Section 4.3.2 (see Appendix N)
ANSI N13.1-1969, Section 4.3.3 (see Appendix N)
ANSI N13.1-1 ion 4,3.4 (see Appendix N)
ANSI N13.1-1969, Section 4.3.5 (sec Appendix N)
ANST N13,1-1969, Section 5,2.2 PARTICLE COLLECTORS WITHOUT SIGNIFICANT SIZE

DIFFERENTIATION. At regular intervals and when any change is anticipated, the airborne material should be
characterized as to physical and chemical nature.

Documentation: WHC-SD-WM-EMP-031
Comparison: The airborne effluent from this stack has not been characterized.
ANSI N13,1-1969, Section 5,2.2.1 (scc Appendix N)

ection ! 1.7 ( A  dix

ANSI N13.1-1 ion GASES. Airborne radioactive volatile materials and so-called
"permanent” gases such as tritium arc frequently important contaminants and their sampling and collection require
techniques and methods differing from those used in particulate sampling.

Documentation: WHC-SD-WM-EMP-031, Rev. 0

mparison: The potential offsite dose from radioactive iodine gas is less than
10 percent of the total potential off-site dose from this stack.
Therefore, the 296-A-27 stack sampling system does not require
volatile radioactive gas sampling. However, the 296-A-27 stack
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sampling system does contain two Silver Zeolite cartridges. See
Appendix N for description of the sampling cartridges.

ANSI N13.1-1969, Section 6.0 (sec Appendix N)
ANSI N13.1-1969, Apmndix A, Section Al Minimization of the length and beads of sample

delivery lines will contribute to representative sampling.
Documentation: WHC-SD-WM-ES-291

Comparison: The sample line is approximately 3.3 m (10.9 ft) long with one 90
degree bend with a design bend radius of 91 cm (36 in.). The
sample line has an inside diameter of 0.94 cm (0.37 in.).

1 - A ndix A ion A2 The distance from the last upstream disturbance to the
point of sample extraction should be a minimum of five and preferably ten or more duct diameters downstream.
Sampling from a vertical run avoids stratification due to gravity settling. Sampling as far downstream as possible
avoids most transient variation in airsgeam quality.

Comparison: See response to ANSI N13.1-1969, Section 4.2.1.2.

ANSI N13,1-12§2, Apggndix A, Sg;ign Az.l Velocity and flow distribution should be known for

the sampling point, and particle and gascous compogition should be representative.

Documentation: Maintenance Engineering Services Maintenance Procedure 7-GN-56,
Rev 1

GUIDANCE/DATA SHEET FOR 241-AY/AZ BACKUP
EXHAUST STACK (296-A-27) FLOW MEASUREMENT

Comp~ricnn- The partical and gaseous composition are assumed to be uniform
since thisis ' t stack 1d t tshou 1 + | xed
when it reaches the sampling location (i.e., stack flow is turbulent).
The stack flow distribution at the sampling location is uniform,
however, this distribution is based on a very limited amount of data
(see Figures D-1 and D-2). Use the following equation to convert
from velocity pressure (inches water, gauge) to velocity (feet per
minute).

Velocity=4005 *,/Velocity Pressure
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Figure D-1. Stack Flow Distribution 296-A-27-A.
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Figure D-2. Stack Flow Distribution 296-A-27-B.
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ANSI N13.1-1969, Appendix A, Section A3.2 A multiple number of withdrawal points each

representing approximately equal areas based on the duct or stack dimensions is desirable.
Documentation: Drawing H-2-70358

Comparison: The stack has an inside diameter of 25 cm (10 in.). A minimum of
two sample points are required by ANSI Section A3.2. The stack
contains two sample points on the sample probe. To be located at
the midpoints of three equal areas in the stack, the nozzles should be
located at the following distances from the center of the stack: 0 and
10.9 cm (0 and 4.3 in.). The nozzles are located at 0 and 10.8 cm
(0 and 4.25 in.) from the center of the stack, and represent
approximately equal areas.

ANSI N13.1-1969, Appendix A, Section A3,3 The velocity distribution across the duct or stack

should be known in order to cstablish isokinetic flow and representative sample points.

Comparison: (See response to ANSI N13.1 Section 4.2.2.3 and Appendix A
Section A3.1.

13,1-1 ndix ion A3.4 Sampling probe configuration is recommended by
figures in this ANSI Standard, with minimum radius bends and preciscly tapered probe end edges.

Documentation: Drawing H-2-70358
Comparison: The nozzles are 1.4 and 1.7 cm (0.54 and 0.675 in.) OD with a side
wall thickness of .22 and 2.3 cm (0.088 and 0.91 in.) respectively
[ID = .92 and 1.25 cm (0.364 and 0.493 in.) respectively]. The
nozzle bends are specified as 3.2 and 4.76 cm (1.25 and 1.875 in.)
respectively.
Subpart H Section 61.93(b)(2)(iii) (sec Appendix N)
Subgggg H Sectign 151,231!2!12Niv[ (sec Appendix N)
Subpart .. _:ction 61.93(b)(3) (sec Appendix N)
Sgbpg[t H Sg:;ign ﬁl,g&!h““”i! (see Appendix N)
Sgbpgg:: H Sggtign §1,231!2H4!!ii[ (see Appendix N)

Subpag:L H SectiQn 61,23!!}“5) (sec Appendix N)
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APPENDIX E

40 CFR 61.93, SUBPART H COMPARISON FOR 296-A-29
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POINT-BY-POINT NESHAP COMPLIANCE COMPARISON FOR THE
241-AN TANK FARM EXHAUSTER STACK NUMBER 296-A-29

ion 61 (sec Appendix N)

Subpart H Section 61.93 (b) Radionuclide emission rates from point sources (stacks or vents) shall be measured

in accordance with the following requirements or procedures for which EPA has granted prior approval:

SMEMEMQM Effluent flow rate measurements shall be made using the following methods:
Subpart H Section 61,93 (b)(1)(i) Reference Method 2 of Appendix A to Part 60 shall be used to determine

velocities and volumetric flow rates for stacks and large vents.
Documentation: Drawing H-2-71936

Comparison: Method 2 is for stacks larger than 30 cm (12 in.). This stack is
smaller than the 30 cm (12 in.) applicability criteria; it is only 25 cm
(10 in.). Method 2C is applicable for small stacks. See discussion
under Method 2C below.

Suhpa;:; H Section 61,93 (bY(1)(ii) Reference Method 2A of Appendix A to Part 60 shall be used to determine

velocities and volumetric flow rates through pipes and small ducts.

Documentation: Not applicable.

mparison: Method 2A is not applicable for stacks. If it is applicable for pipes and
ducts where the entire effluent is run through a measuring device, this
method may be applicable to the sampling systems themselves.

40 CFR 60, Appendix A, Method 2C Determination of Stack Gas Velocity and Volumetric Flow

Rate in Small Stacks or Ducts: This method allows for the following:
1. The selection of the measurement site according to Method 1A in Appendix A of 40 CFR 60
2. The selection of the number of traverse point measurements according to Figure 1-2,
"Minimum number of traverse points for velocities (nonparticulate) traverses,” in Method 1 in

Appendix A of 40 CFR 60

3. The location of the individual traverse measurement points according to Table 1-2, "Location
of Traverse Points in Circular Stacks” of Method 1 of Appendix A of 40 CFR 60.

4. Apparatus

5. Procedure.
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Documentation: Job Control System Work Packages listed under "Subpart H Section
61.93 (b) (1) ()"

GUIDANCE, 241-AN PRIMARY EXHAUST STACK (296-A-29)
FLOW MEASUREMENT

Facilities Maintenance Support Services Preventive Maintenance
Procedure 7-GN-56, Rev 2

Drawing H-2-71936

Comparison: See the discussion below under "Method 1A, Section 2.1.1:
PM Measurement” for selection of the measurement site and
requirements. There are two perpendicular ports where this
measurement site is located. This site is 5.7 cm (2.25 in.) below the
longest nozzle opening of the sample probe. This location is 67.5 in.
(6.8 duct diameters) below the top of the stack and 163 cm (64 in.)
(6.4 duct diameters) above the fan discharge into the stack. Figure
1-2 of Method 1 in Appendix A of 40 CFR 60 specifies 12
measurements if the flow disturbances upstream of the site is greater
than 6 duct diameters. Measurements are taken on each of 16
annular traverse points located according to Table 1-2, "Location of
Traverse Points in Circular Stacks" of Method 1, of Appendix A of
40 CFR 60. This is performed in each of the two perpendicular flow
measurement ports.

A standard pitot tube is used as specified. However, the procedure
is not duplicated. A new procedure is under development that will
duplicate the regulatory procedure.

g~ T¥ Comdiom €1 0 AN The frequency of flow rate measurements shall depend upon the varia” ™ y

of the efliuent nlow rate. For vanable low rates, continuous or frequent flow rates measurements shall be made. For
relatively constant flow rates only periodic measurements are nccessary.

Documentation: The following flows were obtained from this facility. Note, where
available the Job Control System Work Package number and date the
measurement was taken is given:

DATE FLOW (ft¥/min) WP#
01/31/91 786 NONE
04/03/91 816 NONE
07/11/91 666 NONE
10/20/92 747 2E-92-01245
03/05/93 761 2E-93-00137
05/18/93 780 2E-93-00571
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01/05/94 829 2E-93-1141
AVERAGE 769
VARIABILITY -13%/+8%
STANDARD DEVIATION 54

95% CONFIDENT INTERVAL 132
RANGE 637 to 901.

Comparison: Although the regulations do not specifically define variable versus
constants flow rate, a flow rate with a variability of less than
+ 20 percent has been defined at the Hanford Site as being
continuous. This criteria is specified in SD-WM-CR-016. The flow
rates given above are therefore, constant. The schedule for taking
these flows is quarterly. Although the quarterly schedule is not
always met, the requirement at the Hanford Site is to take flow rates
at least annually when the exhauster is running. This exhauster

always runs.
Subpart H Section 61,93 (b)(2) Radionuclides shall be directly monitored or extracted, collected and measured

using the following methods:

Suhpgn H Sg;:ign 61,23 !bNZNi! Reference Method 1 of Appendix A Part 60 shall be used to select

monitoring or sampling sites.

40 CFR 60, Appendix A, Method 1 Sample and Velocity Traverses for Stationary Sources.

40 CFR Appendi Method 1 ion 1,2: licability This method is
applicable to flowing gas streams in ducts, stacks, and flues. This method cannot be used when: (1) flow is
cyclonic or swirling (see Section 2.4); (2) a stack is smaller than about 0.30 m (12 in.) in diameter, or 0.071
m? (113 in.?) cross-sectional area; or (3) the measurement site is less than two stack or duct diameters
downstream or less than a half diameter upstream from a flow disturbance.

Documentation: Drawing H-2-71936

Comparison: This stack is smaller than the 30-cm (12-in.) applicability criteria; it
is only 25 cm (10 in.). See Method 1A below.

40 CFR 60, Appendix A, Method 1 ion 2.1; Selection of M ment Sit
Sampling or velocity measurement is performed at a site located at least 8 stack or duct diameters
downstream and 2 diameters upstream from any disturbances such as a bend, expansion, or contraction in the
stack, or from a visible flame. If necessary, an alternative location may be selected, at a position at least 2
stack or duct diameters downstream and a half diameter upstream from any flow disturbance.

Not applicable. This stack is smaller than the 30-cm (12-in.) applicability criteria; it is
only 25 ¢cm (10 in.).
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40 CFR 60, Appendix A, Method 1A Sample and Velocity Traverses for Stationary

Sources with Small Stacks or Ducts This method is applicable to stacks or ducts less than about 0.30
m (12 in.) in diameter, or 0.071 m? (113 in.?) cross-sectional area, but equal to or greater than about
0.10 m (4 in.) in diameter or 0.00812 m? (12.57 in.?) in cross-sectional area.

4 ndix A, Method 1A ion2.1,1: PM M men
Method 1A calls for the sampling sites to be preferably located at least 8 equivalent stack or duct
diameters downstream and 10 equivalent diameters upstream from any flow disturbances. The
velocity measurement location is recommended to be at a site located 8 equivalent stack or duct
diameters downstream of the sampling site. This method further stipulates that if such locations are
not available, then the sampling site should be located at least 2 equivalent stack or duct diameters
downstream and 2'4 stack diameters upstream from any flow disturbances. The velocity measurement
device should then be located 2 equivalent stack diameters downstream from the sampling site.

Documentation: Job Control System Work Packages listed under "Subpart H
Section 61.93 (b) (1) (iii)"

GUIDANCE, 241-AN PRIMARY EXHAUST STACK
(296-A-29) FLOW MEASUREMENT

Facilities Maintenance Support Services Preventive
Maintenance Procedure 7-GN-56, Rev 2

Drawings H-2-71936

Comparison: The opening of the longest sample nozzle is 165.7 cm
(65.25 in.) below the top of the stack and 168.3 cm (66.25 in.)
above the fan discharge into the stack. The flow measurement
ports are 5.7 cm (2.25 in.) below the opening of the longest
sample nozzle.

Flow measuren its : accomplished via Facilit’

Maintenance Support Services Preventive Maintenance
Procedure 7-GN-56, Rev 2. There are two perpendicular ports
chosen for the measurement at this same location.

Measurements are taken on each of 16 annular traverse points
located according to Table 1-2, "Location of Traverse Points in
Circular Stacks" of Method 1, of Appendix A to this same
regulation. This is performed in each of the two perpendicular
flow measurement ports.

Subpﬂﬂ H Section 61,93 (b) (2) (ii) The effluent stream shall be directly monitored continuously with an

in-line detector or representative samples of the effluent stream shall be withdrawn continuously from the sampling site
following the guidance presented in ANSI N13.1-1969 "Guide to Sampling Airborne Radioactive Materials in Nuclear
Facilities” (including the guidance presented in Appendix A of ANSIN13.1).
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ANSI N13.1-1969, Guide to Sampling Airborne Radicactive Materials in Nuclear Facilities The guidance of
this standard start in Section 4. Principles. Section 4.1 is General, Section 4.2 is Representative Samples,

Section 4.2.1 is Samples Representative According to Spacial Location, Section 4.2.1.1 is Sampling in a Zone
Occupies by Workers. The first section in this ANSI standard applicable to the comparison of this document

is 4.2.1.2.

ANSI N13.1-1969, Section 4.2.1,2 Sampling point should be a minimum of 5 diameters (or 5

times the major dimension for rectangular ducts) downstream from abrupt changes in flow direction or
prominent transitions.

-

Not applicable. 40 CFR 61.93 (b)(2)(i) specifies the site location. See comparison
under "Method 1A, Section 2.1.1: Selection of Measurement Site."

W&M Samples should be representative with respect to physical and

chemical composition of airstream.
Documentation: WHC-SD-WM-EMP-031, Rev 0

Comparison: No particle size studies have been performed at this facility, although
a particle loss determination has been informally (at this time)
accomplished. Information given in WHC-SD-WM-EMP-031, Rev 0
suggests that the sample should consist mainly of '*’Cs, and *'Am.
These radionuclides are particulate in nature and are not volatile.

ANSI N13.1-1969, Section 4.3 Sample Programming Many factors enter into the design of a

sampling program. The sampling program includes the frequency, duration, and volume rate of sampling.
In most cases the selection of these three elements in programming will be a compromise between idea values
and those which provide safety and yet are technically, economically, and conveniently achieved.

ANSI N13.1-1969, Section 4,3.1 (see Appendix N)
ANSI N13.1-1969, Section 4.3.2 (see Appendix N)
ANSI N13.1-1969, Section 4.3.3 (see Appendix N)
ANSI N13.1-1 ion 4.3.4 (see Appendix N)

AISSI Ni13 * *~™ < ’Li_QT‘ 4 3_5 (see Appendix N)
ANST N13.1-1969, Section 5, Methods

AN€T N13.1-1969 Cantion £ * _Gen~—' Two forms of airborne radioactive materials are

particulate and gases; the particles can be solid or liquid, although particulates are generally considered to be
small fragments of solids. . . . .

Documentation: WHC-SD-WM-EMP-031, Rev 0
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Comparison: Information given in WHC-SD-WM-EMP-031 suggest that the
sample should consist mainly of **’Cs and *'Am. These
radionuclides are particulate in nature and not volatile.

- ion §,2 icl
13.1- ion le Deliv Principles concerning the removal of a

representative portion of a contained stream, as from a large duct, have been presented in Section 4. . . .

- j i 1 i ignificant Siz
Differentiation Various collectors are applicable to sampling airborne radioactive materials. . . .
ANSI N13.1-1969, Section 5,2.2.]1 (see Appendix N)
ANSI N13.1-1969, Section 5.2.2.1,7 (see Appendix N)
ANSI N13.1-1969, Section 5.3, Gases Airborne radicactive volatile materials and so-called

“permanent gases such as tritium are frequently important contaminants and their sampling and collection
requires techniques and methods differing from those used in particle sampling. .

Documentation: WHC-SD-WM-EMP-031, Rev 0

Comparison: The tanks at this facility contain radioactive iodine, however, the
potential off-site dose from the radioactive iodine is less than
10 percent of the total potential off-site dose from this stack.
Therefore, radioactive volatile sampling is not required.

ANSIT N13.1-1969, Section 6.0 (see Appendix N)

I N13.1-1 ndix A ion Al Minimization of the length and bends of sample
delivery lines will contribute to repr ¢ ling.
Documentation: H-2-71936

Comparison: The sample line is approximately 1.5 m (5 ft) long from the record
sampler probe connection outside the stack to the top of the sample
cabinet. The tubing is 1.3-cm (1/2 in.) O.D. X 0.065 WALL.
There is a single bend radius that is designed to be as large as
possible (5 in. minimum).

ANSI N13,1-1969, Appendix A, Section A2 The distance from the last upstream disturbance to

the point of sample extraction should be a minimum of 5 and preferably ten or more duct diameters
downstream. Sampling from a vertical run avoids stratification due to gravity settling. Sampling as far
downstream as possible avoids most transient variation in airstream quality.
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Not applicable. 40 CFR 61.93 (b)(2)(i) specifies the site location. See comparison
under "Method 1A, Section 2.1.1: Selection of Measurement Site."”

ANSI N13.1-1969, Appendix A, Section A3.1 Velocity and flow distribution should be known

for the sampling point, and particle and gaseous composition should be representative.

Documentation: Not applicable.

Comparison: Velocity measurements are accomplished by Facilities Maintenance
Support Services Preventive Maintenance Procedure 7-GN-56,
Rev 2, Airflow Capacity and Distribution Tests in conjunction with
supplemental GUIDANCE, 241-AN PRIMARY EXHAUST STACK
(296-A-29) FLOW MEASUREMENT. From the section above,
"Subpart H Section 61.93 (b)(1)(iii)," the average flow rate was seen
to be 21,491 L/min (759 ft*/min). For a 25-cm (10-in.) stack, this
amounts to a velocity of 7 m (23 ft)/second. According to Table Al
in the ANSI N13.1-1969 Standard laminar flows occur below .21 m
(0.68 ft)/second. Above that turbulent flows exist. The velocity
distribution is uniform, however, this distribution is based on a very
limited amount of data (see Figures E-1 and E-2).

Use the following equation to convert from velocity pressure (inches
water, gauge) to velocity (feet per minute).

Velocity=4005 =\/VelocityPressure
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Figure E-1. Stack Flow Distribution 296-A-29-A.
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Figure B-2. Stack Flow Distribution 296-A-29-B.
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ANSI N13.1-1969, Appendix A, Section A3.2 A multiple number of withdrawal points each

representing approximately equal areas based on the duct or stack dimensions is desirable.
mentation: Drawing H-2-71955

Comparison: This drawing shows the probe with two nozzles. This is as
recommended in this section of the ANSI N13.1-1969 Standard,
Appendix A, paragraph A3.2.

IN13.1- ndix A ion A The velocity distribution across the duct or stack
should be known in order to establish isokinetic flow and representative sample points.

Documentation: Job Control System Work Packages listed under "Subpart H
Section 61.93 (b) (1) (iii)"

GUIDANCE, 241-AN PRIMARY EXHAUST STACK (296-A-29)
FLOW MEASUREMENT

Facilities Maintenance Support Services Preventive Maintenance
Procedure 7-GN-56, Rev 2

Drawing H-2-71936

Comparison: The designed isokinetic flow rate in the stack is 16,592 L/min
(586 ft*/min), based on a sample flow of 62 L/min (2.2 ft*/min).
Although, it is not reasonable to assume that the design flow is
maintained. To determine the true or actual operating condition
isokinetic flow rate sample data and instrumentation errors must be
accounted for. From 1992 data, the actual sample flow at the sample
nozzle openings (taking into account variability in the readings and
instrumentation  -ors) is from 42.5 to 70.8 ~ 'min (1.5 to
2.5 ft/min). From this, the actual or operating isokinetic flow rate
in the stack is from 11,326 to 18,858 L/min (400 to 666 ft*/min).
Section Subpart H Section 61.93 (b)(1)(iii) above gives the actual
flow rates measured in the stack. The average of this data is
21,491 L/min (759 ft}/min) with a 95 percent confidence that this
flow rate will be between 17,753 to 25,257 L/min (627 to
892 ft*/min).

ANSI N13.1-1 ndix A ion A3.4 Sampling probe configuration is recommended
by figures in this ANSI Standard, with minimum radius bends and precisely tapered probe end edges.

N~~ument:~ "n: Drawing H-2-71955
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This drawing shows the probe with two nozzles as follows:

Nozzle A has an ID of .92 cm (0.364 in.), a bend radius of 3.2 cm
(1.25 in.), and a length under the bend radius of 3.2 cm (1.25 in.).

Nozzle B has an ID of 1.252 c¢m (0.4930 in.), a bend radius of
4.76 cm (1.875 in.), and a length under the bend radius of 4.76 cm
(1.875 in.)

According to ANSI the bend radius and the vertical should both be §
times the inside diameter. Five times the inside diameter of Nozzle
A is 4.6 cm (1.82 in.) and of Nozzle B is 6.2 cm (2.46 in.). In
addition, both nozzles are tapered to a knife edge. Lastly, the
nozzles are approximately centered in equal annular areas.

ndix B icle D ition in Sample Lin
WHC-SD-WM-ES-291, Rev 1

The estimate made for this stack was made using an up-to-date
computer software program. The program title is

"DEPOSITION 2.0" and is references as Anand, N. K., McFarland,
A.R., Wong, F.S, Kocmound C.J., DEPOSITION 2.0, NRC
NuReg/GR-006, Serial # 2145, March 8, 1993, Aerosol Technology
Laboratory, Department of Mechanical Engineering, Texas A&M
University College Station, TX 77843.

Because particle sizes are not known, a spread of particle sizes were
used (i.e, 10, 3.5 and 1 micron in size). The results are as follows:

Table C14. Stack Number 296-A-29 Sampling System Particle

Penetration Percentage.

PARTICLE SIZE |

Ran; 10 um - LL2PA 3.0 pm 1 pm
SPREAD
(0.05 to 10 um)
Probe | Total Probe Total Probe | Total | Probe | Total
Minimum | 91.5 0.2 97.4 64.5 96.7 58.6 98.9 96.0
Average 102.6 0.7 99.8 69.2 98.8 70.6 99.2 96.9
Maximum | 125.2 3.1 104.9 77.1 102.9 82.6 99.8 98.0
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The variables used in this program are as follows:

Stack diameter 10 in = 0.254 m
Area = 7R? = 0.05067 m?

Stack Stream Velocity (m/s): 5.84 to 8.31
Average: 7.07

Probe Equivalent Radius = 0.3064 in.

Probe Equivalent Diameter = 0.6128 in. = 15.56555853 mm
Designed Sample Flow Rate = 2.2 ft*/min = 62.29696 L/min
Sample Flow rate (L/min): 42.48 to 70.79

Average: 56.63

Line Length = 5 ft = 1.524 m
Tube ID = 0.370 in. = 9.398 mm
one 90° bend

ANSI N13.1-1969, Appendix C, Errors Due to Anisokinetic Sampling Evaluated
with the software discussed above under ANSI N13.1-1969, Appendix B, Particle
Deposition in Sample Lines.

Subpart H Section 61,93 (b) (2) (jii) (sec Appendix N)
ion 2)(iv (see Appendix N)

Subpart H Section 61.93(b)(3) (see Appendix N)
e mmm e e

3 (see A dix N)

Subpart H Section 61,93(b)(4)(il) (see Appendix N)

H ion 61 (see Appendix N)
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APPENDIX F

40 CFR 61.93, SUBPART H COMPARISON FOR 296-B-28
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POINT-BY-POINT NESHAP COMPLIANCE COMPARISON FOR THE
244-BX DOUBLE CONTAINED RECEIVER TANK EXHAUSTER
STACK NUMBER 296-B-28

Subpart H Section 61,93 (8) (sec Appeadix N)
Subpart H Section 61,93 (b) Radionuclide emission rates from point sources (stacks or vents) shall be measured

in accordance with the following requirements or procedures for which EPA has granted prior approval:

Subpart H Section 61,93 (b)(1) Effluent flow rate measurements shall be made using the following methods:
Wﬂmw Reference Mecthod 2 of Appendix A to Part 60 shall be used to determine

velocities and volumetric flow rates for stacks and large vents.
Documentation: Drawing H-2-73839

Comparison: Method 2 is for stacks larger than 30 cm (12 in.). This stack is
smaller than the 30 cm (12 in.) applicability criteria; it is only 15 cm
(6 in.). Method 2C is applicable for small stacks. See discussion
under Method 2C below.

Subpart H Section 61.93 (b)(1)(ii) Reference Method 2A of Appendix A to Part 60 shall be used to determine

velocities and volumetric flow rates through pipes and small ducts.
ntation: Not applicable.

Comparison: Method 2A is not applicable for stacks. It is applicable for pipes and
ducts where the entire effluent is run through a measuring device.
This method may be applicable to the sampling systems themselves.

40 CFR 60, Appendix A, Reference 2C Determination of Stack Gas Velocity and Volumetric

Flow Rate in Small Stacks or Ducts This method allows for the following:
1. T ection of t T :mt site according to Method 1A in Appendix A of 40 CFR 60
2. The selection of the number of traverse point measurements per Figure 1-2, "Minimum
number of traverse points for velocities (nonparticulate) traverses,” in Method 1 in

Appendix A of 40 CFR 60

3. The location of the individual traverse measurement points per Table 1-2, "Location of
Traverse Points in Circular Stacks” of Method 1, of Appendix A of 40 CFR 60

4. Apparatus

5. Procedure.
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Documentation: Job Control System Work Packages listed under "Subpart H
Section 61.93 (b) (1) (iii)"

GUIDANCE/DATA SHEET FOR 244-BX DCRT EXHAUST
STACK (296-B-28) FLOW MEASUREMENT

Facilities Maintenance Support Services Preventive Maintenance
Procedure 7-GN-56, Rev 2

Comparison: See the discussion below under "Method 1A, Section 2.1.1: PM
Measurement” for selection of the measurement site and
requirements. The measurement site is 1.8 m (6 ft) (12 duct
diameters) below the top of the stack, .76 m (2.5 ft) (5 duct
diameters) below the bottom of the record sampler probe nozzle
opening and .60 m (2 ft) (4 duct diameters) above the fan discharge
into the stack. Figure 1-2 of Method 1 in Appendix A of 40 CFR 60
specifies 16 measurements if the flow disturbances upstream of the
site is less than 6 duct diameters. However, this figure is mainly for
large stacks (although it is referenced for use with small stacks). In
a stack that is 15 cm (6 in.) in diameter, an increasing number of
measurement points is senseless. Logically, there comes a point
when additional data points are no longer useful. Therefore it was
decided that measurements would be taken on each of 8 annular
traverse points located according to Table 1-2, "Location of Traverse
Points in Circular Stacks” of Method 1, of Appendix A of
40 CFR 60. This is performed in each of the two perpendicular flow
measurement ports.

A standard pitot tube is used as specified. However, the procedure
is not duplicated. A new procedure is under development which will
du; " 1 the rr ~ ilatory procedure.

Subpart H Section 61,93 (b)(1)(iii) The frequency of flow rate measurements shall depend upon the variability

of the effluent flow rate. For variable flow rates, continuous or frequent flow rates measurements shall be made. For
relatively constant flow rates, only periodic measurements are neccssary.
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Documentation: The following flows were obtained from this facility. Note, where

Sghpgx_'g H Sgg[ign Ql ,23 !!2“2[ Radionuclides shall be directly monitored or extracted, collected and measured

available the Job Control System Work Package number and date the
measurement was taken is given:

DATE FLOW (ft¥/min) Wp#
02/06/91 262 NONE
05/30/91 243 NONE
08/12/91 220 NONE
05/04/93 233 2E-92-00903
AVERAGE 240
VARIABILITY -8%/+9%
STANDARD DEVIATION 18
95% CONFIDENCE INTERVAL 56
RANGE 183 to 296

Although the regulations do not specifically define variable versus

constants flow rate, a flow rate with a variability of less than + 20 percent
has been defined at the Hanford Site as being continuous. This criteria is

specified in SD-WM-CR-016. The flow rates given above are therefore

constant. The schedule for taking these flows is quarterly. Although the
quarterly schedule is not always met, the requirement at the Hanford Site is

to take flow rates at least annually when the exhauster is running. This

exhauster does not always run. Its purpose is to run when the temperature

of the waste in the tank is above 60 °C (140 °F) and/or while waste is
being transferred through this facility.

using the following methods:

Subpart H Section 61,93 (b)(2)(i) Reference Method 1 of Appendix A Part 60 shall be used to select

monitori  or sampling sites.

40 CFR

A =i 4 Metho2 T gample and Velocity Traverses for Statiopary Sources.

40 CFR 60, Appendix A, Method 1, Section 1.2; Applicability This method is

applicable to flowing gas streams in ducts, stacks, and flues. This method cannot be used when (1) flow is
cyclonic or swirling (see Section 2.4); (2) a stack is smaller than about 0.30 m (12 in.) in diameter, or 0.071

m? (113 in.?) cross-sectional area; or (3) the measurement site is less than two stack or duct diameters
downstream or less than a half diameter upstream from a flow disturbance.

Documentation: Drawing H-2-73839
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Comparison: This stack is smaller than the 30 cm (12 in.) applicability criteria; it
is only 15 cm (6 in.). See Method 1A below.

40 CFR Appendix A, Meth ion 2,1; Selection of M ment Si

Sampling or velocity measurement is performed at a site located at least eight stack or duct diameters
downstream and two diameters upstream from any disturbances such as a bend, expansion, or contraction in
the stack, or from a visible flame. If necessary, an alternative location may be selected, at a position at least
two stack or duct diameters downstream and a half diameter upstream from any flow disturbance.

Comparison: Not applicable. This stack is smaller than the 12 in. applicability
criteria; it is only 6 in. (15.24 cm).

40 CFR Appendix A, Method 1A Sample and Velocity Traverses for Stationary
Sources with Small Stacks or Ducts This method is applicable to stacks or ducts less than about
0.30 m (12 in.) in diameter, or 0.071 m* (113 in.?) cross-sectional area, but equal to or greater than
about 0.10 m (4 in.) in diameter or 0.00812 m® (12.57 in.?) in cross-sectional area.

4 ndix hod 1A ion2,1,1; PM remen

Method 1A calls for the sampling sites to be preferably located at least 8 equivalent stack or duct
diameters downstream and 10 equivalent diameters upstream from any flow disturbances. The
velocity measurement location is recommended to be at a site located 8 equivalent stack or duct
diameters downstream of the sampling site. This method further stipulates that if such locations are
not available, then the sampling site should be located at least 2 equivalent stack or duct diameters
downstream and 2'4 stack diameters upstream from any flow disturbances. The velocity measurement
device should then be located 2 equivalent stack diameters downstream from the sampling site.

Documentation: Drawing H-2-73839

GUIDANCE/DATA SHEET FOR 244-BX DCRT EXHAUST
STACK (296-B-28) FLOW MEASUREMENT

Facilities Maintenance Support Services Preventive
M n » Pr i 7-GN-! Rev 2

Comparic~=* This stack is smaller than the 30 cm (12 in.) applicability
criteria; it is only 15 cm (6 in.).

This stack is 15 cm (6 in.) in diameter. The sample probe
location is located 1.5 m (5 ft) above the fan discharge into the
stack. The closest flow disturbances are the CAM sample
probe, located 4 duct diameters downstream, and the fan inlet
to the stack, located 10 duct diameters upstream of the sample
probe.

Flow measurements are accomplished via Facilities
Maintenance Support Services Preventive Maintenance
Procedure 7-GN-56, Rev 2. There are two perpendicular ports
chosen for the measurement. These ports are one duct
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diameter below the center line of the record sample probe (the
record sample probe extends 15 vertical cm (6 in.) down from
its centerline) and 9 duct diameters above the fan discharge
into the stack. Although this location is not downstream of the
sample probe, it is considered to be a conservative location for
measurement purposes for two reasons:

1.  There are two sample probes on this stack. One is for a
continuous monitor and one is for the record sampler.
Each probe draws a sample at a rate of approximately
57 L/min (2 ft*/min) of air flow from the stack to total
113 L/min (4 ft*/min). This sample flow taken from the
average stack flow given above of 6,795 L/min
(240 ft*/min), will result in 6,654 L/min (235 ft3/min)
downstream of all three sample probes. Although
113 L/min (4 ft*/min) only represents 2 percent of the
average stack flow, a more conservative representation of
the actual totalized flow can be gained from the
measurement occurring below the sample probes.
Totalized flow is necessary for total emission
calculations.

2.  Since the probes are removing air from the stack stream,
the location of the flow measurement below the sample
probes give a truer representation of the flow rate for the
first sample probe (the record sampler). This allows for
a truer representation of the isokinetic flow conditions,
used to determine the efficiency of the system.

Measurements are taken on each of 8 annular traverse
points located according to Table 1-2, "Location of
Traverse Points in Circular Stacks” of Method 1, of
Appendix A to this same regulation. This is performed
in each of the two perpendicular flow measurement

Subpart H Sec*" n 61,93 (b) (2) (ii) The cffluent stream shall be directly monitored continuously with an

in-line detector or representative samples of the effluent stream shall be withdrawn continuously from the sampling site
following the guidance presented in ANSI N13.1-1969 "Guide to Sampling Airborne Radioactive Materials in Nuclear
Facilities” (including the guidance presented in Appendix A of ANSIN13.1).

ANSI N13,1-1 id ampling Airborne Radioactive Materials in Nuclear
Facilities The guidance for this standard begins in Section 4.0 Principles. Section 4.1 is General, Section
4.2 is Represerzarive Samples, Section 4.2.1 is Samples Representative According to Spacial Locartion,
Section 4.2.1.1 i1s Sampling in a Zone Occupies by Workers. The first section in this ANSI standard
applicable to the companson of this document is 4.2.1.2.
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ANSI N13.1-1969, Section 4,2,1,2 Sampling point should be a minimum of § diameters (or §

times the major dimension for rectangular ducts) downstream from abrupt changes in flow direction or
prominent transitions.

Not applicable. 40 CFR 61.93 (b)(2)(i) specifies the site location. See comparison
under "Method 1A, Section 2.1.1: Selection of Measurement Site."”

ANSI N13,1-1969, Section 4,2,2 Samples should be representative with respect to physical and

chemical composition of airstream.
mentation: WHC-SD-WM-EMP-031, Rev 0

Comparison: No particle size studies have been performed at this facility, although
a particle loss determination has been informally (at this time)
accomplished. Information provided in WHC-SD-WM-EMP-031,
Rev 0 suggest that the sample should consist mainly of *Cs,
B9%40py and *'Am. These radionuclides are particulate in nature
and are not volatile.

ANSI Iﬂl:,1-12§2, Sg;];ign 4.3, Samglg Prggramming Many factors enter into the design of

a sampling program. The sampling program includes the frequency, duration, and volume rate of sampling.
In most cases the selection of these three elements in programming will be a compromise between idea values
and those which provide safety and yet are technically, economically, and conveniently achieved.

ANSI N13.1-1969, Section 4.3.1 (see Appendix N)
ANSI N13.1-1969, Section 4.3.2 (see Appendix N)
ANSI N13.1-1969, Section 4.3.3 (see Appendix N)
ANSI N13,1-1969, Section 4.3.4 (see Appendix N)
ANSI N13,1-1969, Section 4.3.5 (see Appendix N)
“NSI N13,1 '9 ion 5, Meth

ANST N13.1-1 tion 5.1 neral Two forms of airborne radioactive materials are
particulate and gases; the particles can be solid or liquid, although particulates are generally considered to be
very small fragments pf solids. . . . .

Documentation: WHC-SD-WM-EMP-031, Rev 0

mparison: Information shown in WHC-SD-WM-EMP-031 suggests that the
sample should consist mainly of *’Cs, 2**°Py, and #'Am. These
radionuclides are particulate in nature and are not volatile.
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- 1
ANSI N13.1-1969, Section 5.2,1, Sample Delivery Principles concerning the removal of a
representative portion of a contained stream, as from a large duct, have been presented in Section 4. . . .

1- ion §.2.2 icl it with ignificant Siz

Differentiation Various collectors are applicable to sampling airborne radioactive materials. . . .
ANSI N13,1-1969, Section 5.2,2.1 (see Appendix N)

- ion 5.2.2.1,7 (see Appendix N)
ANSI N13,1-1969, Section 5.3, Gases Airborne radioactive volatile materials and so-called

“permanent gases such as tritium are frequently important contaminants and their sampling and collection
requires techniques and methods differing from those used in particle sampling. .

Documentation: WHC-SD-WM-EMP-031, Rev 0

mparison: No volatile radionuclides are present at this facility
ANSI N13,1-1969, Section 6.0 (see Appendix N)

ANSI N13,1-1969, Appendix A, Section A1 Minimization of the length and bends of sample

delivery lines will contribute to representative sampling.
Documentation: H-2-73809

Comparison: The sample line is approximately 1.5 m (5 ft) long. The tubing is
1.3 cm (1/2-in.) O.D. X 0.035 WALL. There is one 90 degree
bend. :

ANSI N13.1-1 Appendix A, Section A2 The distance from the last upstream disturbance to
the point of sample extraction should be a minimum of 5 and preferably 10 or more duct diameters
downstream. Sampling from a vertical run avoids stratification due to gravity settling. Sampling as far
downstream as possible avoids most transient variation in airstream quality.

Not applicable. 40 CFR 61.93 (b)(2)(i) specifies the site location. See comparison
under "Method 1A, Section 2.1.1: Selection of Measurement Site."

ANSI N13.1-1969, Apgendix A, Section A3.1 Velocity and flow distribution should be known

for the sampling point, and particle and gaseous composition should be representative.

Documentation: Not applicable.
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Velocity measurements are accomplished by Facilities Maintenance
Support Services Preventive Maintenance Procedure 7-GN-56,

Rev 2, Airflow Capacity and Distribution Tests in conjunction with
supplemental

GUIDANCE/DATA SHEET FOR 244-BX DCRT EXHAUST
STACK (296-B-28) FLOW MEASUREMENT. From the section
above, "Subpart H Section 61.93 (b)(1)(iii)," the average flow rate
was seen to be 6,796 L/min (240 ft*/min). For a 6 in. stack, this
amounts to a velocity of 6.1 m (20 ft)/second. According to

Table Al in the ANSI N13.1-1969 Standard laminar flows occur
below 0.68 ft/second. Above that turbulent flows exist. Again
according to ANSI N13.1-1969 Section A3.3.2 "as the flow becomes
more turbulent, the velocity becomes more nearly uniform across the
duct.” The velocity distribution at the flow measurement location is
relatively uniform (see Figure F-1), but is based on a very limited
amount of data. Note that the flow measurement location is six duct
diameters upstream from the sampling location. Since there are no
flow disturbances between the flow measurement location and the
sampling location, the distribution at the sampling location should be
more uniform. Use the following equation to convert from velocity
pressure (inches water, gauge) to velocity (feet per minute).

Velocity=4005 *,/VelocityPressure
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Figure F-1. Stack Flow Distribution 296-B-28-A.
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ANSI N13.1-1969, Appendix A, Section A3.2 A multiple number of withdrawal points each

representing approximately equal areas based on the duct or stack dimensions is desirable.

Documentation: Drawing H-2-73809

Comparison: This drawing shows the probe with one nozzle. This is as
recommended in this section of the ANSI N13.1-1969 Standard for
this size stack (6 in.).

ANSI N13.1-1969, Appendix A, Section AJ.3 The velocity distribution across the duct or stack

should be known in order to establish isokinetic flow and representative sample points.

Documentation: Facilities Maintenance Support Services Preventive Maintenance
Procedure 7-GN-56, Rev 2

GUIDANCE/DATA SHEET FOR 244-BX DCRT EXHAUST
STACK (296-B-28) FLOW MEASUREMENT

Comparison: The velocity distribution is not known. However, uniform
distribution may be assumed (see discussion under
"ANSI N13.1-1969, Appendix A, Section A3.1" above).

The designed isokinetic flow rate in the stack is 7,673 L/min
(271 ft*/min), based on a sample flow of 62 L/min (2.2 ft*/min).
Although, it is not reasonable to assume that the design flow is
maintained. To determine the true or actual operating condition
isokinetic flow rate sample data and instrumentation errors must be
accounted for. From 1992 data, it can be shown that the actual
sample flow at the sample nozzle openings (taking into account
variability in the readings and instrumentation errors) is from 6.7 to
min ~ 9to 1 ft’/min). From th the actual g
isokinetic flow rate in the stack is from 3,143 to 1,334 L/min (111 to
259 ft*/min). Section Subpart H Section 61.93 (b)(1)(iii) above gives
the actual flow rates measured in the stack. The average of this data
is 6,796 L/min (240 ft*/min) with a 95 percent confidence that this
flow rate will be between 5,182 to 8,381 L/min (183 to 296 ft*/min).

ANSI N13.1-1969, Appendix A, Section A3.4 Sampling probe configuration is recommended

by figures in this ANSI Standard, with minimum radius bends and precisely tapered probe end edges.
Documentation: Drawing H-2-73809

Comparison: This drawing shows the probe as a 1.3-cm (1/2-in.) SCHD 80 pipe
with a 8-cm (3-in.), 90 degree radius bend and a 3 in. vertical length
under that. The inside diameter of this probe is 1.387 cm (0.546 in.)
According to ANSI the bend radius, as well as the vertical should
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both be 5 times the inside diameter. Five times the inside diameter
of this probe is 6.93 cm (2.73 in.). In addition the nozzle is tapered
to a knife edge.

WHC-SD-WM-ES-291, Rev 1

The estimate made for this stack was made using an up-to-date
computer software program. The program title is

"DEPOSITION 2.0" and is reference as Anand, N. K., McFarland,
A.R., Wong, F.S, Kocmound C.J., DEPOSITION 2.0, NRC
NuReg/GR-006, Serial # 2145, March 8, 1993, Aerosol Technology
Laboratory, Department of Mechanical Engineering, Texas A&M
University College Station, TX 77843. This program also provides
for anisokinetic sampling affects as discussed in ANSI N13.1-1969,
Appendix C.

Because particle sizes are not know a spread of particle sizes were
used i.e., 10, 3.5 and 1 micron in size. The results are as follows:

STACK NUMBER 296-B-28 SAMPLING SYSTEM PARTICLE PENETRATION

PERCENTAGE
PARTICLE SIZE
Range 10 um 3.5 um 1 um
Probe Total Probe Total Probe Total
Minimum 87.2 3.6 95.9 78.8 98.7 97.2
Average 100.3 16.8 98.4 86.4 99.2 98.0
Maximum 140.3 69.3 105.7 97.6 100.2 99.4

The variables used to derive the values in this table : as follows:

Stack diameter 6 in. = 0.1524 m
Area = ¥R? = 0.01824 m?

Stack Stream Velocity (m/s): 4.73 to 7.66

Average: 6.21

Probe Equivalent Radius = 0.273 in.
Probe Equivalent Diameter = 0.546 in. = 13.8684 mm
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Designed Sample Flow Rate = 2.2 ft¥/min = 62.29696 L/min
Sample Flow rate (L/min): 25.49 to 59.47

Average: 42.48

Line Length = 5 ft = 1.524 m

Tube ID = 0.43 in. = 10.922 mm
one 90 ° bend

ANSI N13,1-1969, Appendix ¢ Trr Anisokinetic Sampling Evaluated with

the software discussed above under ANS1 N13.1-1969, Appendix B, Particle Deposition in Sample Lines.
Subpart H Section 61.93 (b) (2) (iii) (see Appendix N)
Subpart H Section 61.93()(2)(iv) (see Appendix N)
Subpart H Section 61.93(b)(3) (see Appendix N)
Subpart H Section 61.93(b)(4)(i) (scc Appendix N)
S_ubpgn H Sg[;ign §1,2}1b“4“li! (sec Appendix N)
Subpart H Section 61,93(b)(5) (sce Appendix N)
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APPENDIX G

40 CFR 61.93, SUBPART H COMPARISON FOR 296-C-5
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POINT-BY-POINT NESHAP COMPLIANCE COMPARISON FOR THE

244-CR VAULT EXHAUSTER
STACK NUMBER 296-C-05

Subpart H Section 61,93 (8) (scc Appendix N)

Radionuclide emission rates from point sources (stacks or vents) shall be measured

in accordance with the following requirements or procedures for which EPA has granted prior approval:

MMM Effluent flow rate measurements shall be made using the following methods:
Subpart H Section 61.93 (b)(1)(1) Reference Method 2 of Appendix A to Part 60 shall be used to determine

velocities and volumetric flow rates for stacks and large vents.

40 CFR 60, Appendix A, Method 2 Determination of Stack Gas Velocity and Volumetric Flow
Rate (Type S Pitot Tube) Method 2 is applicable for measurement of the average velocity of a gas stream and
for quantifying gas flow, This procedure is not applicable for:

cyclonic or swirling gas streams;

stack diameters smaller than 0.30 m (12 in.) or stack cross sectional areas less than 0.071 m?
(113in3);

measurement sites which fail to meet the criteria of Method 1 in 40 CFR 60, Appendix A,

§ 2.1)

ion:

®

®

®
Documen
Comparison:

Maintenance Engineering Services Maintenance Procedure 1202,
Rev 0

WHC-SD-WM-WP-147, Rev 1

The referenced procedure has been written to mirror the 40 CFR 60,
Appendix A, Method 2 procedure. Implementation of this procedure
is addressed in the referenced procedure upgrade program.

Implen | ioninvol' :w ing facility speci..c procedures from the
main referenced procedure. The specific procedure development is
underway. The measurement site selection requirement is addressed
next.

40 7Y 60, App~—-ix A, **-thod 1, § 2.1, Selection of Measurement Site Sampling
or velocity measurement is performed at a site located at least eight stack or duct diameters downstream and
two diameters upstream from any disturbances such as a bend, expansion, or contraction in the stack, or from
a visible flame. If necessary, an alternative location may be selected, at a position at least two stack or duct
diameters downstream and less than a half diameter upstream from a flow disturbance.
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Documentation: Drawing H-2-92519

Job Control System Work Packages listed under "Subpart H
Section 61.93 (b) (1) (iii)"

GUIDANCE/DATA SHEET 244-CR VAULT EXHAUST STACK
(296-C-5) FLOW MEASUREMENT

Facilities Maintenance Support Services Preventive Maintenance
Procedure 7-GN-56, Rev 2

This i1s an 46-cm (18-in.) circular diameter stack. The stack
extension sets approximately 15.2 m (50 ft) in height above ground
level [202.1 m (663 ft) above sea level]. The sample probe is
located 340 cm (134 in.) above the fan discharge into the stack (7.4
duct diameters) and 991 cm (390 in.) below the top of the stack
(21.7 duct diameters). There is a single port 1.07 m (42 in.) (2.3
duct diameters) above the fan discharge into the stack and 2.34 m
(92 in.) (5.1 duct diameters) below the sample probe location in the
stack. There are 16 annular traverse measurements taken from this
port. Each traverse point is located according to Table 1-2,
"Location of Traverse Points in Circular Stacks” of Method 1, of
Appendix A of 40 CFR 60.

Subpart H Section 61,93 (Y(1)(ii) Reference Method 2A of Appendix A to Part 60 shall be used to determine

velocities and volumetric flow rates through pipes and small ducts.

Documentation:

Comparison:

Method 2A is not applicable for stacks. If is applicable for pipes and ducts

where the entire effluent is run through a measuring device. This method

may be :

Jlicable to the sampling systems themselves.

£

Subp_gﬂ H Sectic— $1.93 ()(1)(iii) The frequency of flow raic measurements shall depend upon the variability
of the effluent flow rate. For variable flow rates, continuous or frequent flow rates measurements shall be made. For
relatively constant flow rates only periodic measurements are necessary.

Documentation:

The following flows were obtained from this facility. Note, where

available the Job Control System Work Package number and date the

measurement was taken is given:

DATE EFLOW (ft*/min) WP#
01/09/91 1,092 NONE
04/18/91 1,392 2E 35017
07/16/91 1,408 NONE
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11/24/92 3,085 2E-92-01248
03/08/93 2,894 2E-93-00156
04/28/93 3,012 2E-93-00572
07/21-93 3,697 2E-93-00956
AVERAGE 2,369

VARIABILITY -54%/+56%

STANDARD DEVIATION 1,039

95% CONFIDENT INTERVAL 2,542

RANGE Too variable

Comparison: Although the regulations do not specifically define variable versus

constants flow rate, a flow rate with a variability of less than + 20
percent has been defined at the Hanford Site as being continuous.
This criteria is specified in SD-WM-CR-016. The flow rates given
above are therefore, variable. The schedule for taking these flows is
quarterly. Although the quarterly schedule is not always met, the
requirement at the Hanford Site is to take flow rates at least annually
when the exhauster is running. This exhauster runs continuously
except for maintenance.

Subnaﬂ H Sgg!;ign 61,23 !b“n Radionuclides shall be directly monitored or extracted, collected and measured

using the following methods:

Subpg;:; H Sg;tign §1 ,2} !b“2“i! Reference Method | of Appendix A Part 60 shall be used to select

monitoring or sampling sites.

40 CFR 60, Appendix A, Method 1, Sample and Velocity Traverses for Stationary
Sources

40 CFR 60, Appendix A, Method 1, Section 1,2; Applicability This method is
applicable to flowing gas streams in ducts, stacks, and flues. This method cannot be used when: (1) flow is
cyclonic or swirling (see section 2.4); (2) a stack is smaller than about 0.30 m (12 in.) in diameter, or
0.071 m? (113 in.?) cross-sectional area; or (3) the asurement site is less than two stack or duct diameters
downstream or less than a half diameter upstream from a flow disturbance.

Documentation: Drawing H-2-92519

Comr---ison: This stack is 18 in. in diameter and therefore this method is
applicable.

40 CFR Appendix A, Method 1 ion 2,1; Selection of M rement Sit
Sampling or velocity measurement is performed at a site located at least eight stack or duct diameters
downstream and two diameters upstream from any disturbances such as a bend, expansion, or contraction in
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the stack, or from a visible flame. If necessary, an alternative location may be selected, at a position at least
two stack or duct diameters downstream and a half diameter upstream from any flow disturbance.

Documentation: Drawing H-2-92519

Comparison: Also see comparison under 40 CFR 60, Appendix A, Method 1,
§ 2.1, Selection of Measurement Site, under "40 CFR 60,
Appendix A, Method 2, Determination of Stack Gas Velocity and
Volumetric Flow Rate (Type S Pitot Tube)" above. This is a 46-cm
(18 in.) circular diameter stack which extends approximately 15.2 m
(50 ft) in height above the ground level. The sample probe is located
3.40 cm (134 in.) above the fan discharge into the stack (7.4 duct
diameters) and 9.91 m (390 in.) below the top of the stack (21.7 duct

diameters).
Subpart H Section 61.93 (b) (2) (ii) The effluent stream shall be directly monitored continuously with an

in-line detector or representative samples of the effluent stream shall be withdrawn continuously from the sampling site
following the guidance presented in ANSI N13.1-1969 "Guide to Sampling Airborne Radioactive Materials in Nuclear
Facilities™ (including the guidance presented in Appendix A of ANSIN13.1).

1- i mpling Airborne Radioactive Materials in Nucl
Facilities The guidance for this standard begins in Section 4.0 Principles. Section 4.1 is General, Section
4.2 is Representative Samples, Section 4.2.1 is Samples Representative According to Spacial Location,
Section 4.2.1.1 is Sampling in a Zone Occupies by Workers. The first section in this ANSI standard
applicable to the comparison of this document is 4.2.1.2.

- ion 4,2,1,2 mpling from r Exh k

Sampling point should be a minimum of 5 diameters (or § times the major dimension for rectangular ducts)
downstream from abrupt changes in flow direction or prominent transitions.

Not applicable. 40 CFR 61.93 (b)(2)(i) specifies the site location. See comparison
under "Method 1, Section 2.1: Selection of Measurement Site."

I N13.1-1 ion 4.2.2, Samples R ntative with ®~~—-~-_to Phy~*~1l
and Chemical Composition These subsections (4.2.2.1, 4.2.2.2, 4.2.2.3, and 4.2.2.4) discuss losses

in general. These sections touch on chemical composition of the stream being sampled, particle size, probe
location, delivery lines, collection filters, and refers to Appendixes B and C of the standard.

Documentation: WHC-SD-WM-ES-291, Rev 1
WHC-SD-WM-EMP-031, Rev 0,

Comparison: Particle size studies have not been performed at this facility. Particle
loss determination has been accomplished. (refer to
WHC-SD-WM-ES-291). See comparison under ANSI N13.1-1969,
Appendix B below.
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Information provided in WHC-SD-WM-EMP-031 suggest that the
sample should consist mainly of **Sr, ¥'CS, 2%y, and *'Am.
These radionuclides are particulate in nature. They are not volatile.

ANSI N13.1-1969, Section 4.3, Sample Programming Many factors enter into the design of
a sampling program. The sampling program includes the frequency, duration, and volume rate of sampling.
In most cases, the selection of these three elements in programming will be a compromise between idea
values and those which provide safety and yet are technically, economically, and conveniently achieved.

ANS] N13,1-1969, Section 4.3.1 (see Appendix N)

ANSI N13.1-1969, Section 4.3.2 (sce Appendix N)

ANSI N13.1-1969, Section 4.3,3 (see Appendix N)

ANSI N13,1-1969, Section 4.3.4 (see Appendix N)

ANSI N13.1-1969, Section 4.3.5 (see Appendix N)

ANSI N13,1-1969, Section 5. Methods

ANSI N13.1-1969, Section 5.1, General Two forms of airborne radioactive materials are

particulate and gases; the particles can be solid or liquid, although particulates are generally considered to be
very small fragments of solids. . .

Documentation: WHC-SD-WM-EMP-031, Rev 0

Comparison: Information provided in WHC-SD-WM-EMP-031 suggest that the
sample should consist mainly of *Sr, 137Cs 29240py and #'Am.
These radionuclides are particulate in nature and are not volatile.

ANSI N13.1-1 ion 5.2, Particl
ANSI N13.1-1969, Section 5.2.1, Sample Delivery Principles concerning the removal of a
representative portion of a contained stream, as from a large duct, bave been presented in Section 4. . .

I N13,1-1 ion 5.2,2, Particl lle without Significant Siz
Differentiation Various collectors are applicable to sampling airborne radioactive materials. . .
ANSI N13.1-1 ior £,2.2.1 (see Appendix N)

ANSIT N13.1-1969, Section 5.2.2.1.7 (see Appendix N)
ANSI N13,1-12§2, Section 5.3, Gases Airborne radioactive volatile materials and so-called

"permanent gases such as tritium are frequently important contaminants and their sampling and collection
requires techniques and methods differing from those used in particle sampling. . .
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Documentation: WHC-SD-WM-EMP-OZH, Rev 0

Comparison: No volatile radionuclides are present at this facility.

ANST N13.1-1969, Section 6.0 (see Appendix N)

ANSI N13,1-1969, Appendix A, Section Al Minimization of the length and bends of sample

delivery lines will contribute to representsative sampling.
Documentation: Drawing H-2-92519

Comparison: The sample line is approximately 3.7 m (12 ft) long from the probe
connection outside the stack to the top of the sample cabinet. There
is a less-than-90° bend (approximately 75°) located just outside the
stack at the sample point which is designed to have a bend radius of
less than 19 cm (7.5 in.). There is another gradual bend
(approximately 15°) located approximately .6 m (2 ft) above the
sample cabinet. The tubing is 1.9 cm (3/4 in.) O.D. X 0.09 cm
(0.035 in.) WALL. This makes the inside diameter 1.7 cm
(0.68 in.).

I N13.1-1 Appendix A ion A2 The distance from the last upstream disturbance to
the point of sample extraction should be 2 minimum of five and preferably ten or more duct diameters
downstream. Sampling from a vertical run avoids stratification due to gravity settling. Sampling as far
downstream as possible avoids most transient variation in airstream quality.

Not applicable. 40 CFR 61.93 (b)(2)(i) specifies the site location. See comparison
under "Method 1, Section 2.1: Selection of Measurement Site."

ANSI N13,1-1969, Appendix A, Section A3.1 Velocity and flow distribution should be known

for the sampling point, and particle and gaseous composition should be representative.

Documentation: Not applicable.
Comparison: Velocity measurements are accomplished by Facilities Maintenance

Support Services Preventive Maintenance Procedure 7-GN-56,

Rev 2, Airflow Capacity and Distribution Tests in conjunction with
supplemental GUIDANCE/DATA SHEET, 244-CR VAULT
EXHAUST STACK (296-C-5) FLOW MEASUREMENT. From the
section above, "Subpart H Section 61.93 (b)(1)(iii)," the average
flow rate was 67,078 L/min (2,369 ft'/min). For an 46-cm (18-in.)
stack, this amounts to a velocity of 6.80 m (22.3 ft)/second.
According to Table Al in the ANSI N13.1-1969 Standard laminar
flows occur below .21 m (0.68 ft)/second. Above that turbulent
flows exist. According to ANSI N13.1-1969 Section A3.3.2 "“as the
flow becomes more turbulent, the velocity becomes more nearly
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uniform across the duct." Significant duct diameters do exist for the
flow profile to be uniform according to Method 1 (see comparison
discussion under "Method 1, Section 2.1: Selection of Measurement
Site"). Figure G-1 is a plot of the velocity distribution, which is
based on a very limited amount of data. Note that the sampling
location is 5.1 duct diameters downstream from the flow
measurement location. Since there are no flow disturbances between
the flow measurement location and the sampling location, the
distribution at the sampling location should be much more uniform.
Use the following equation to convert from velocity pressure (inches
water, gauge) to velocity (feet per minute).

Velocity=4005 =/ VelocityPressure
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Figure G-1. Stack Flow Distribution 296-C-5-A.
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ANSI N13.1-1969, Appendix A, Section A3,2 A multiple number of withdrawal points each

representing approximately equal areas based on the duct or stack dimensions is desirable.
Documentation: Drawing H-2-92523

Comparison: This drawing shows the probe with a single nozzle. The nozzle is
located approximately 13 ¢cm (5 in.) off from the center line of the
stack.

ANSI N13.1-1969. Appendix A, Section A3.3 The velocity distribution across the duct or stack

should be known in order to establish isokinetic flow and representative sample points.

Documentation: Not applicable.

Comparison: The designed isokinetic flow rate in the stack is 43,661 L/min
(1,542 ft*/min), based on a sample flow of 62.3 L/min (2.2 ft*/min).
Although, it is not reasonable to assume that the design flow is
maintained. To determine the true or actual operating condition
isokinetic flow rate sample data as well as instrumentation errors
must be accounted for. From 1992 data, it can be shown that the
actual sample flow at the sample nozzle opening (taking into account
variability in the readings and instrumentation errors) is from 42.5 to
65.1 L/min (1.5 to 2.3 ft/min). From this, the actual or operating
isokinetic flow rate in the stack is from 29,759 to 45,643 L/min
(1,051 to 1,612 ft’/min). Section Subpart H Section 61.93 (b)(1)(iii)
above gives the actual flow rates measured in the stack. The average
of this data is 67,078 L/min (2,369 ft!/min) with a minimum and
maximum flow rate between 30,920 to 104,680 L/min (1,092 and
3,697 ft!/min).

ANSI N13.1-1969, Appendix A, Section A3.4 Sampling probe configuration is recommended

by figures in this ANSI standard, with minimum radius bends and precisely tapered probe end edges.
Documentation: Drawing H-2-92523

Comparison: .uis drawing shows the probe nozzles as 3/4 in. OD by 0.035
WALL. This gives the ID as 1.73 cm (0.68 in.). The nozzle has a
8.9-cm (3.5-in.) minimum bend radius and is approximately 8.9-cm
(3.5 in.) in length under the bend radius. According to ANSI, the
bend radius, and the vertical should both be 5 times the inside
diameter. Five times the inside diameter of this probe is 3.6 cm
(1.4 in.). In addition the nozzle is tapered to a knife edge.
Therefore, the sampling probe complies with this section of ANSI.

ANSI N13,1-19 Appendix B, Particle Deposition in Sample Line
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Documentation:
Comparison:

WHC-SD-WM-ES-291, Rev 1

The estimate made for this stack was made using an up-to-date
computer software program. The program title is "DEPOSITION
2.0" and is referenced as Anand, N. K., McFarland, A.R., Wong,
F.S, Kocmound C.J., DEPOSITION 2.0, NRC NuReg/GR-006,
Serial # 2145, March 8, 1993, Aerosol Technology Laboratory,
Department of Mechanical Engineering, Texas A&M University
College Station, TX 77843. This program also provides for
anisokinetic sampling affects as discussed in ANSI N13.1-1969,
Appendix C.

Because particle sizes are not known a spread of particle sizes were
used (i.e., 10, 3.5 and 1 micron in size). The results are as follows:

STACK NUMBER 296-C-5 SAMPLING SYSTEM PARTICLE PENETRATION PERCENTAGE

PARTICLE SIZE

Range 10 um 3.5 um 1 um
Probe Total Probe Total Probe Total
Minimum 91.4 52.5 97.3 91.6 99.2 98.6
Average 110.4 69.2 100.4 95.2 99.6 99.0
Maximum 165.3 109.7 110.1 104.7 100.5 100.1

The variables used in this program are as follows:

Stack diameter 18 in = 0.4572 m
Area = 7R? = 0.16417 m?

Stack Stream Velocity (m/s): 3.14 to 10.63

Average: 6.81

Probe Equivalent Radius = 0.34 in
Probe Equivalent Diameter = 0.68 in = 17.272 mm
Designed Sample Flow Rate = 2.2 ft*min = 62.29696 L/min

Sample Flow rate (L/min): 42.48 to 65.13

Average: 53.80
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Line Length = 12 ft = 3.6576 m
Tube ID = 0.68 in = 17.272 mm
two 45 ° bends

ANSI N13.1-1969, Appendix C, Errors Due to Anisokinetic Sampling Evaluated
with the software discussed above under ANSI N13.1-1969, Appendix B, Particle
Deposition in Sample Lines.

Subpart H Section 61,93 (b) (2) (iii) (scc Appendix N)

Subnaﬁ H Sg;gign §1.2§!h“2“iv[ (see Appendix N)

Subpart H Section 61,93(b)(3) (sec Appendix N)

Subpart H Section 61,93()(4)(i) (sec Appendix N)

Subpgﬂ H Sgtign §1,23!b“4“li! (see Appendix N)

SHDQQQ ﬂ Sg;ﬁgn §1,23!b“5! (see Appendix N)
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APPENDIX H

40 CFR 61.93, SUBPART H COMPARISON FOR 296-P-16
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POINT-BY-POINT NESHAP COMPLIANCE COMPARISON FOR THE

241-C-105/106 TANK FARM EXHAUSTER

EXHAUSTER STACK NUMBER 296-P-16

Subpart H Section 61,93 (3) (sce Appendix N)
Subpart H Section 61,93 (b) Radionuclide emission rates from point sources (stacks or vents) shall be measured

in accordance with the following requirements or procedures for which EPA has granted prior approval:

S_ub_pgﬂ_ﬂ_s_&jmw Effluent flow rate measurements shall be made using the following methods:
Subpart H Section 61,93 (b)(1)(i) Reference Method 2 of Appendix A to Part 60 shall be used to determine

velocities and volumetric flow rates for stacks and large vents.

40 CFR 60, Appendix A, Method 2 Determination of Stack Gas Velocity and Volumetric Flow

Rate (Type S Pitot Tube) Method 2 is applicable for measurement of the average velocity of a gas stream
and for quantifying gas flow. This procedure is not applicable for:

®  Cyclonic or swirling gas streams;

® Stack diameters smaller than 0.30 m (12 in.) or stack cross sectional areas less than 0.071 m?
(113in2);

L Measurement sites which fail to meet the criteria of Method 1 in 40 CFR 60, Appendix A,

§2.1)

Documentation:

Maintenance Engineering Services Maintenance Procedure 1202,
Rev 0

WHC-SD-WM-WP-147, Rev 1

The referenced procedure has been written to mirror the 40 CFR 60,
Appendix A, Method 2 procedure. Implementation of this procedure
is addressed in the referenced procedure upgrade program.

Impleme: * ‘ion involves writii  facility s  “fic p f n'e
main referenced procedure. 1ne specific procedure development is
underway. The measurement site selection requirement is addressed
next.

40 CFR 60, Appendix A, Method 1, § 2.1, Selection of Measurement Site Sampling

or velocity measurement is performed at a site located at least eight stack or duct diameters downstream and
two diameters upstream from any disturbances such as a bend, expansion, or contraction in the stack, or from
a visible flame. If necessary, an alternative location may be selected, at a position at least two stack or duct
diameters downstream and less than a half diameter upstream from a flow disturbance.
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Documentation: Drawing H-2-95268

Job Control System Work Packages listed under "Subpart H Section
61.93 (b) (1) (ii)"

GUIDANCE/DATA SHEET FOR 241-C-105/106 EXHAUSTER
STACK (296-P-16) FLOW MEASUREMENT

Facilities Maintenance Support Services Preventive Maintenance
Procedure 7-GN-56, Rev 2

This is a 41-cm (16-in.) circular diameter stack (16 gauge). The
stack extension sets approximately 3.0 m (10 ft) in height above the
fan discharge. The sample probe is located 89 cm (35 in.) below the
top of the stack and 2.2 m (85 in.) above bottom of the stack
extension (closest upstream flow disturbance). The finished grade
that this stack sets on is at an elevation of 196.69 m (645.3 ft) above
sea level. There are two ports 90 degrees apart approximately 8 cm
(3 in.) [2.08 m (82 in.) above the bottom of the stack extension]
below the sample probe centerline. The nozzle openings of the
sample probe are a maximum of 11.4 cm (4.5 in.) below the probe
centerline. Because of this, only one of these ports can be used for
flow measurements. There are 16 annular traverse measurements
taken from this port. Each traverse point is located according to
Table 1-2, "Location of Traverse Points in Circular Stacks" of
Method 1, of Appendix A of 40 CFR 60.

Sgbpgg H Section 61,93 )(1)(ii) Reference Method 2A of Appendix A to Part 60 shall be used to determine

velocities and volumetric flow rates through pipes and small ducts.

Documentation:
Comparison:

Method 2A is not applicable for stacks. If is applicable for pipes and ducts
where the entire effluent is run through a measuring device. This method
may be applicable to the sampling systems themselves.

Subp_gg H Section 61,93 (b)(1)(iii) The frequency of flow rate measurements shall depend upon the variability

of the effluent flow rate. For variable flow rates, continuous or frequent flow rates measurements shall be made. For
relatively constant flow rates only periodic measurements are necessary.
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The following flows were obtained from this facility. Note, where

Documentation:
available the Job Control System Work Package number and date the
measurement was taken is given:
Date Flow (ft*/min) WP#
11/15/90 3,034 NONE
01/09/91 3,682 NONE
04/15/91 2,772 NONE
07/08/91 3,049 NONE
06/07/92 3,020 2E-92-00274
10/29/92 3,045 2E-92-01247
03/08/93 3,951 2E-93-00136
AVERAGE 3,222
VARIABILITY -14%/+23%
STANDARD DEVIATION 425
95% CONFIDENT INTERVAL 1,040
RANGE 2,182 to 4,261
Comparison: Although the regulations do not specifically define variable versus

2. | 4 WW oM™

using uc [IoUOWINg MEnods:

constants flow rate, a flow rate with a variability of less than + 20
percent has been defined at the Hanford Site as being continuous.
This criteria is specified in SD-WM-CR-016. The flow rates given
above are therefore, variable. The schedule for taking these flows is
quarterly. Although the quarterly schedule is not always met, the
requirement at the Hanford Site is to take flow rates at least annually
when the exhauster is running. This exhauster runs continuously
except for maintenance.

sa o m s sas

Radionuclides shall be directly monitored or extracted, co ed and m ired

Subpart H Section 61.93 (b)(2)(i) Reference Method 1 of Appendix A Part 60 shall be used to sclect

monitoring or sampling sites.

40 CFR 60, Appendix A, Method 1 Sample and Velocity Traverses for Stationary Sources.
40 CFR 60, Appendix A, Method 1, Section 1,2; Applicability This method is

applicable to flowing gas streams in ducts, stacks, and flues. This method cannot be used when: (1) flow is
cyclonic or swirling (see Section 2.4); (2) a stack is smaller than about 0.30 m (12 in.) in diameter, or 0.071
m® (113 in.?) cross-sectional area; or (3) the measurement site is less than two stack or duct diameters
downstream or less than a half diameter upstream from a flow disturbance.
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Documentation: Drawing H-2-95268

Comparison: This stack is 41 cm (16 in.) in diameter and therefore this method is
applicable.
40 CFR ndi Method 1 ion 2,1; Selection of M ment Si

Sampling or velocity measurement is performed at a site located at least eight stack or duct diameters
downstream and two diameters upstream from any disturbances such as a bend, expansion, or contraction in
the stack, or from a visible flame. If necessary, an alternative location may be selected, at a position at least
two stack or duct diameters downstream and a half diameter upstream from any flow disturbance.

Documentation: Drawing H-2-95268

Comparison: Also see comparison under 40 CFR 60, Appendix A, Method 1,
§ 2.1, Selection of Measurement Site, under "40 CFR 60,
Appendix A, Method 2, Determination of Stack Gas Velocity and
Volumetric Flow Rate (Type S Pitot Tube)” above. This is a 41-cm
(16-in.) circular diameter stack which extends approximately 3.0 m
(10 ft) in height above the fan discharge. . The sample probe is
located approximately 2.2 duct diameters below the top of the stack
and only 5.3 duct diameters above the bottom of the stack extension
which is above the fan discharge into the stack.

Subpart H Section 61,93 (b) (2) (ii) The cffluent stream shall be directly monitored continuously with an

in-line detector or representative samples of the effluent stream shall be withdrawn continuously from the sampling site
following the guidance presented in ANSI N13.1-1969 “Guide to Sampling Airborne Radioactive Materials in Nuclear
Facilities™ (including the guidance presented in Appendix A of ANSIN13.1).

I N13.1- i ling Airborne Radi ive Materials in Nuclear
Facilities The guidance of this standard start in Section 4. Principles. Section 4.1 is General, Section 4.2
is Represenztasive Samples, Section 4.2.1 is Samples Represenzative According to Spacial Location, Section
4.2.1.1 is Sampling in a Zone Occupies by Workers. The first section in this ANSI ¢ dard applicable to the
comparison of this document is in Section 4.2.1.2.

13.1-1 ion 4.2.1.2 mpling from a Du r Exhau k

Sampling point should be a minimum of five diameters (or 5 times the major dimension for rectangular ducts)
downstream from abrupt changes in flow direction or prominent transitions.

Not applicable. 40 CFR 61.93 (b)(2)(i) specifies the site location. See comparison
under "Method 1, Section 2.1: Selection of Measurement Site."

ANSI N13.1-1 tion 4.2.2, Samples Re ntative with Respect to Physical
and Chemical Composition These subsections (4.2.2.1, 4.2.2.2, 4.2.2.3, and 4.2.2.4) discuss losses

in general. These sections touch on chemical composition of the stream being sampled, particle size, probe
location, delivery lines, collection filters, and refers to Appendixes B and C of the standard.

Documentation: WHC-SD-WM-ES-291, Rev 1
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WHC-SD-WM-EMP-031, Rev 0

Comparison: Particle size studies have not been performed at this facility. Particle
loss determination has been accomplished however (refer to
WHC-SD-WM-ES-291). See comparison under ANSI N13.1-1969,
Appendix B. '

Information given in WHC-SD-WM-EMP-031 suggest that the
sample should consist mainly of *’Cs, and #**°Pu. These
radionuclides are particulate in nature. They are not volatile.

ANSI N13.1-1969, Section 4.3, Sample Programming Many factors enter into the design of

a sampling program. The sampling program includes the frequency, duration, and volume rate of sampling.
In most cases the selection of these three elements in programming will be a compromise between idea values
and those which provide safety and yet are technically, economically, and conveniently achieved.

ANST N13,1-1969, Section 4,3.1 (see Appendix N)
ANSI N13.1-1969, Section 4.3.2 (see Appendix N)
ANSI N13.1-1969, Section 4,3.3 (see Appendix N)
13.1- ion 4,3.4 (see Appendix N)
ANSI N13.1-1969, Section 4,3.5 (see Appendix N)
ANSI N13.1-1969, Section 5, Methods
ANST N13.1-1969, Section 5.1, General Two forms of airborne radioactive materials are

particulate and gases; the particles can be solid or liquid, although particulates are generally considered to be
very small fragments of solids. . .

Documentation: WHC-SD-WM-EMP-031, Rev 0
Comparis~-+ Information given in WHC-SD-WM-EMP-031 suggest that the

le wuld cor st inlyof ¥  and ¢4 = _.ese
radionuclides are particulate in nature and are not volatile.

ANSI N13.1-1 ion 5.2, Particl
ANET N13,1-1969, Section 5,2.1, Sample Delivery Principles concerning the removal of a

representative portion of a contained stream, as from a large duct, have been presented in Section 4. . .

ANSI N13,1-1 ion 5.2.2, Particle Collec without Significant Size
Differentiation Various collectors are applicable to sampling airborne radioactive materials. . . .
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ANSI N13.1-1969, Section 5.2,2,1 (see Appendix N)
ANSI N13.1-1969, Section 5.2.2,1.7 (see Appendix N)
ANSI N13.1-1969, Section 5.3, Gases Airborne radioactive volatile materials and so-called

"permanent gases such as tritium are frequently important contaminants and their sampling and collection
requires techniques and methods differing from those used in particie sampling. . .

Documentation: WHC-SD-WM-EMP-031, Rev 0

Comparison: No volatile radionuclides are present at this facility

ANSI N13.1-1969, Section 6.0 (see Appendix N)

ANST N13,1-1969, Appendix A, Section Al Minimization of the length and bends of sample

delivery lines will contribute to representative sampling.
Documentation: Drawing H-2-95267

Comparison: The sample line is approximately 2.59 m (8.5 ft) long from the probe
connection outside the stack to the top of the sample cabinet. There
is a single bend radius which is designed to be 10 times the diameter
of the tubing. The tubing is 1.9 cm (3/4 in.) O.D. X 0.17 cm
(0.065 in.) WALL. This makes the inside diameter 1.57 cm

(0.62 in.).
ANSIT N13.1-1969, Appendix A, Section A2 The distance from the last upstream disturbance to

the point of sample extraction should be a minimum of five and preferably ten or more duct diameters
downstream. Sampling from a vertical run avoids stratification due to gravity settling. Sampling as far
downstream as possible avoids most transient variation in airstream quality.

Not applicable. 40 CFR 61.93 (b)(2)(i) specifies the site location. See com; ‘son
under "Method 1, Section 2.1: Selection of Measurement Site."

ANST N13.1-1969, Appendix A, Section A3.1 Velocity and flow distribution should be known

for the sampling point, and particle and gaseous composition should be representative.

Documentation: None.

Comparison: Velocity measurements are accomplished by Facilities Maintenance
Support Services Preventive Maintenance Procedure 7-GN-56,
Rev 2, Airflow Capacity and Distribution Tests in conjunction with
supplemental GUIDANCE/DATA SHEET FOR 241-C-105/106
EXHAUSTER STACK (296-P-16) FLOW MEASUREMENT. From
the section above, "Subpart H Section 61.93 (b)(1)(iii)," the average
flow rate was seen to be 91,230 L/min (3,222 ft/min).” For a

H-8
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40.6 cm (16 in.) stack, this amounts to a velocity of 11.73 m

(38.5 ft)/second. According to Table Al in the ANSI N13.1-1969
Standard laminar flows occur below .207 m (0.68 ft)/second. Above
that turbulent flows exist. The velocity distribution at the sampling
site is uniform (see Figure H-3), but is based on a limited amount of
data. Use the following equation to convert from velocity pressure
(inches water, gauge) to velocity (feet per minute).

Velocity=4005 »/VelocityPressure
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Figure H-3. Stack Flow Distribution 296-P-16-A.
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ANSI N13.1-1969, Appendix A, Section A3.2 A multiple number of withdrawal points each

representing approximately equal areas based on the duct or stack dimensions is desirable.

Documentation: Drawing H-2-95269

Comparison: This drawing shows the probe with three nozzles. Each nozzle is
located approximately in the center of each of 3 equal annular areas.
This is as recommended in this section of the ANSI N13.1-1969
Standard for this size stack (16 in.).

ANSI N13,1-1969, Appendix A, Section A3.3 The velocity distribution across the duct or stack

should be known in order to establish isokinetic flow and representative sample points.

Documentation: None.

Comparison: The velocity distribution is not known.

The designed isokinetic flow rate in the stack is 90,381 L/min

(3,192 ft*/min), based on a sample flow of 62.3 L/min (2.2 ft*/min).
Although, it is not reasonable to assume that the design flow is
maintained. To determine the true or actual operating condition
isokinetic flow rate sample data as well as instrumentation errors
must be accounted for. From 1992 data, it can be shown that the
actual sample flow at the sample nozzle openings (taking into account
variability in the readings and instrumentation errors) is from 42.5 to
65.1 L/min (1.5 to 2.3 ft*/min). From this, the actual or operating
isokinetic flow rate in the stack is from 61,613 to 94,486 L/min
(2,176 to 3,337 ft’/min). Section Subpart H Section 61.93 (b)(1)(iii)
above gives the actual flow rates measured in the stack. The average
of this data is 91,230 L/min (3,222 ft*/min) with a 95 percent
confidence interval that the flow rate will be between 61,783 to
120,649 L/min (2,182 to 4,261 ft*/min).

ANSI N13.1-1969, Appendix A, Section A3.4 Sampling probe configuration is recommended

by figures in this ANSI Standard, with minimum radius bends and precisely tapered probe end edges.

Documentation:

Comparison:

Drawing H-2-95269

This drawing provides the probe nozzles as .79 ¢cm (5/16 in.) OD by
0.09 cm (0.035 in.) WALL. This gives the ID as .6160 cm

(0.2425 in.). In addition, each nozzle has a 3.81 cm (1.5 in.)
minimum bend radius and is approximately 9.53 cm (3.75 in.) in
length under the bend radius. According to ANSI the bend radius,
as well as the vertical should both be 5 times the inside diameter.
Five times the inside diameter of this probe is 3.0798 cm

(1.2125 in.). In addition the nozzle is tapered to a knife edge.

H-11



WHC-EP-0784

13.1-1 ndix icle D ition in le Lin
Documentation: WHC-SD-WM-ES-291, Rev 1

Comparison: The estimate made for this stack was made using an up-to-date
computer software program. The program title is
*"DEPOSITION 2.0" and is references as N. K. Anand,
A. R. McFarland, F. S. Wong, C. J. Kocmound, DEPOSITION 2.0,
NRC NuReg/GR-006, Serial # 2145, March 8, 1993, Aerosol
Technology Laboratory, Department of Mechanical Engineering,
Texas A&M University College Station, TX 77843. This program
also provides for anisokinetic sampling affects as discussed in ANSI
N13.1-1969, Appendix C.

Since particle sizes are not know a spread of particle sizes were used
10, 3.5 and 1 micron in size. The results are as follows:

Table C20. STACK NUMBER 296-P-16 SAMPLING SYSTEM PARTICLE PENETRATION
PERCENTAGE

PARTICLE SIZE
Range 10 um 3.5 um 1 um
Probe Total Probe Total Probe Total
Minimum 77.5 38.4 92.9 86.6 98.0 97.3
Average 94.0 54.4 96.3 90.6 98.4 97.8
Maximum 129.9 84.0 104.7 99.5 99.3 98.8

The variables use in this program are as follows:

Stack diameter 16 in. = 0.4064 m
Area = 7R? = 0.1297 m?

Stack Stream Velocity (m/s): 7.94 to 15.50

Average: 11.72

Probe Equivalent Radius = 0.2100 in.

Probe Equivalent Diameter = 0.4200 in. = 10.66856695 mm
Designed Sample Flow Rate = 2.2 ft¥/min = 62.29696 L/min

Sample Flow rate (L/min): 42.48 to 65.13

H-12
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Average: 53.80
Line Length = 8.5 ft = 2.5908 m

Tube ID = 0.62 in. = 15.748 mm
one 90 ° bend.

ANS] N13.1-1969, Appendix C, Errors Due to Anisokinetic Sampling Evaluated
with the software discussed above under ANSI N13.1-1969, Appendix B, Particle

Deposition in Sample Lines.
Subpart H Section 61,93 (b) (2) (iii) (scc Appendix N)
Subpart H Section 61,93(b)(2)(iv) (sec Appendix N)
Subpart H Section 61.93(b)(3) (sec Appendix N)
Subpart H Section 61,93(b)}(4)(i) (sec Appendix N)
Subpart H Section 61.93(b)(4)(ii) (see Appendix N)
Subpart H Section 61.93(b)(5) (see Appendix N)
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APPENDIX I

40 CFR 61.93, SUBPART H COMPARISON FOR 296-P-23
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POINT-BY-POINT NESHAP COMPLIANCE COMPARISON FOR THE
241-SY TANK FARM EXHAUSTER STACK NUMBER 296-P-23

Subpart H Section 61,93 (a) (sec Appendix N)
Subpart H Section 61,93 (b) Radionuclide emission rates from point sources (stacks or vents) shall be measured

in accordance with the following requircments or procedures for which EPA has granted prior approval:

Mm_ﬂ‘m Effluent flow rate measurements shall be made using the following methods:
Subpart H Section 61,93 (b)(1)(i) Reference Method 2 of Appendix A to Part 60 shall be used to determine

velocities and volumetric flow rates for stacks and large vents.

Documentation:
Comparison:

Drawing H-2-93430

Method 2 is for stacks larger than 30 cm (12 in.). This stack is smaller
than the 30-cm (12-in.) applicability criteria; it is only 20 cm (8 in.).
Method 2C is applicable for small stacks. See discussion under Method
2C below.

Subpart H Section 61,93 (b)(1)(ii) Recference Mcthod 2A of Appendix A to Part 60 shall be used to determine

velocities and volumetric flow rates through pipes and small ducts.

Documentation:
Comparison:

Not applicable.

Method 2A is not applicable for stacks. It is applicable for pipes and ducts
where the entire effluent is run through a measuring device. This method
may be applicable to the sampling systems themselves.

40 CFR 60, Appendix A, Reference 2C Determination of Stack Gas Velocity and Volumetric

Flow Rate in Small Stacks or Ducts: This method allows for the following:

1.

2.

The selection of the measurement site according to Method 1A in Appendix A of 40 CFR 60.
The selection of the number of traverse point measurements according to Figure 1-2,
"Minimum number of traverse points for velocities (nonparticulate) traverses,” in Method 1 in

Appendix A of 40 CFR 60.

The location of the individual traverse measurement points according to Table 1-2, “Location
of Traverse Points in Circular Stacks" of Method 1, of Appendix A of 40 CFR 60.

Apparatus

Procedure.
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Documentation: Job Control System Work Packages listed under "Subpart H

Section 61.93 (b) (1) (iii)"

GUIDANCE, 241-SY PRIMARY EXHAUST STACK FLOW
MEASUREMENT

Facilities Maintenance Support Services Preventive Maintenance
Procedure 7-GN-56, Rev 2

Drawing H-2-93427

See the discussion below under "Method 1A, Section 2.1.1: PM
Measurement” for selection of the measurement site and
requirements. There are two perpendicular ports where this
measurements site is located. This site is in the plane of the nozzle
opening of the sampler probes. This location is 3 duct diameters
below the top of the stack and approximately 6 duct diameters above
the fan section of the stack. Figure 1-2 of Method 1 in Appendix A
of 40 CFR 60 specifies 12 measurements if the flow disturbances
upstream of the site is greater than or equal to 6 duct diameters.
Measurements are taken on each of 16 annular traverse points located
according to Table 1-2, "Location of Traverse Points in Circular
Stacks" of Method 1, of Appendix A of 40 CFR 60. This is
performed in each of the two perpendicular flow measurement ports.

A standard pitot tube is used as specified. However, the procedure
is not duplicated. A new procedure is under development which will
duplicate the regulatory procedure.

Subp,g:; H Sﬂtign §1,2§ (b)(1)(iii) The frequency of flow rate measurements shall depend upon the variability

of the effluent flow rate. For variable flow rates, continuous or frequent flow rates, measurements shall be made. For
relatively  stant flow rates only periodic measurements arc necessary.

Documentati~

The following flows were obtained from this facility. Note, where
available the Job Control System Work Package number and date the
measurement was taken is given:

DATE T QW (3l Wr#
09/18/90 747 NONE
12/13/90 946 NONE
03/20/91 894 NONE
04/30/91 780 2W-91-00196
06/18/91 784 2W-91-00539
08/12/91 816 2W-91-01003
09/17/91 855 2W-91-01079
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10/08/92 769 2W-92-00785

02/01/93 974 2W-92-01284
05/05/93 1,062 2W-93-00318
AVERAGE 863
VARIABILITY -13%/+23%
STANDARD DEVIATION 104
95% CONFIDENCE INTERVAL 235
RANGE 627 to 1,098

Comparison: Although the regulations do not specifically define variable versus
constants flow rate, a flow rate with a variability of less than
+ 20 percent has been defined at the Hanford Site as being
continuous. This criteria is specified in SD-WM-CR-016. The flow
rates given above are therefore, variable. The schedule for taking
these flows is quarterly. Although the quarterly schedule is not
always met, the requirement at the Hanford Site is to take flow rates
at least annually when the exhauster is running. This exhauster does
always run.

Subpgx_t H Sgﬁgn Ql ,23 QDHZ! Radionuclides shall be directly monitored or extracted, collected and measured

using the following methods:

Subpart H Section 61,93 (b)(2)(i) Reference Method 1 of Appendix A Part 60 shall be used to select

monitoring or sampling sites.

40 CFR 60, Appendix A, Method 1 Sample and Velocity Traverses for Stationary Sources.
40 CFR 60, Appendix A, Method 1, Section 1,2; Applicability This method is

applicable to flowing gas streams in ducts, stacks, and flues. This method cannot be used when (1) flow is
cyclonic or swirling (see Section 2.4); (2) a stack is smaller than about 0.30 m (12 in.) in diameter, or 0.071
m? (113 in.?) cross-sectional area; or (3) the measurement site is less than two stack or duct diameters
downstream or less than a half diameter upstream from a flow disturbance.

Documentation: Drawing H-2-93430

mparison: This stack is smaller than the 30-cm (12-in.) applicability criteria; it
is only 20.32 ¢cm (8 in.). See Method 1A below.
40 CFR 60, Appendix A, Method 1, Section 2.1; Selection of Measuremen* <3¢~

Sampling or velocity measurement is performed at a site located at least 8 stack or duct diameters
downstream and two diameters upstream from any disturbances such as a bend, expansion, or contraction in
the stack, or from a visible flame. If necessary, an alternative location may be selected, at a position at least
2 stack or duct diameters downstream and a half diameter upstream from any flow disturbance.
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Not applicable. This stack is smaller than the 30-cm (12-in.) applicability criteria; it is
only 20.32 cm (8 in.).

4 ndix A, Method 1A, Sample and Velocity Trav for
Stationary Sources with Small Stacks or Ducts This method is applicable to stacks or

ducts less than about 0.30 m (12 in.) in diameter, or 0.071 m® (113 in.?) cross-sectional area, but
equal to or greater than about 0.10 m (4 in.) in diameter or 0.00812 m? (12.57 in.?) in cross-sectional
area,

40 CFR Appendix A, Method 1A ion 2,1,1; PM Me men
Method 1A calls for the sampling sites to be preferably located at least 8 equivalent stack or duct
diameters downstream and 10 equivalent diameters upstream from any flow disturbances. The
velocity measurement location is recommended to be at a site located 8 equivalent stack or duct
diameters downstream of the sampling site. This method further stipulates that if such locations are
not available, then the sampling site should be located at least 2 equivalent stack or duct diameters
downstream and 24 stack diameters upstream from any flow disturbances. The velocity measurement
device should then be located 2 equivalent stack diameters downstream from the sampling site.

mentation: Job Control System Work Packages listed under "Subpart H
Section 61.93 (b) (1) (iii)"

GUIDANCE, 241-SY PRIMARY EXHAUST STACK FLOW
MEASUREMENT

Facilities Maintenance Support Services Preventive
Maintenance Procedure 7-GN-56, Rev 2

Drawings H-2-46172, H-2-93427, H-2-93428, H-2-93430

Comparison: This location of the plane of the nozzle opening of the sampler
probes is 3 duct diameters below the top of the stack and
approximately 6 duct diameters above the fan section of the
st L

Flow measurements are accomplished via Facilities
Maintenance Support Services Preventive Maintenance
Procedure 7-GN-56, Rev 2. There are two perpendicular ports
chosen for the measurement at this same location.

Measurements are taken on each of 16 annular traverse points
located according to Table 1-2, "Location of Traverse Points in
Circular Stacks"” of Method 1, of Appendix A to this same
regulation. This is performed in each of the two perpendicular
flow measurement ports.
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1 jii) The effluent stream shall be directly monitored continuously with an
in-line detector or representative samples of the effluent stream shall be withdrawn continuously from the sampling
site following the guidance presented in ANSI N13.1-1969 "Guide to Sampling Airborne Radioactive Materials in
Nuclear Facilities” (including the guidance presented in Appendix A of ANSIN13.1).

1- i ling Air ioactiv rials in anw
Facilities The guidance of this standard start in Section 4. Principles. Section 4.1 is General, Section 4.2
is Representative Samples, Section 4.2.1 is Samples Representative According to Spacial Location, Section
4.2.1.1 is Sampling in a Zone Occupies by Workers. The first section in this ANSI standard applicable to the
comparison of this document is 4.2.1.2.

ANSI Nl},l;12§2, Section 4.2.1,2 Sampling point should be a minimum of 5 diameters (or 5

times the major dimension for rectangular ducts) downstream from abrupt changes in flow direction or
prominent transitions.

Not applicable. 40 CFR 61.93 (b)(2)(i) specifies the site location. See comparison
under "Method 1A, Section 2.1.1: Selection of Measurement Site."

ANSI N13.1-1969, Section 4,2.2 Samples should be representative with respect to physical and

chemical composition of airstream.
mentation: WHC-SD-WM-EMP-031, Rev 0

Comparison: No particle size studies have been performed at this facility, though a
particle loss determination has been informally (at this time)
accomplished. Information provided in WHC-SD-WM-EMP-031,
Rev 0 suggest that the sample should consist mainly of *’Cs, with
small amounts of ®¥Sr. These radionuclides are particulate in nature
and are not volatile.

ANST N13,1-1969, Section 4.3, Sample Programming Many factors enter into the design of

a sampling program. The sampling program includes the frequency, duration, and volume rate of sampling.
In most cases, the selection of these three elements in programming will be a compromise between idea
values and those which provide safety and are technically, economically, and conveniently achieved.

ANSI N13.1-19 tion 4.3.1 (see Appendix N)
ANST N13.1-1969 tion 4.3.2 (see Appendix N)
ANSI N13.1-1969, Section 4.3.3 (see Appendix N)
ANSI N13.1-1969, Section 4.3.4 (see Appendix N)
ANSIT N13.1-1969, Section 4.3.5 (see Appendix N)
ANST N13.1-1969, Séction S, Methods

17
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MSSI N13.1-12§2, Sﬂ;ign 5,1, gigngl_'a[ Two forms of airborne radioactive materials are

particulate and gases; the particles can be solid or liquid, although particulates are generally considered to be
very small fragments of solids. . .

Documentation: WHC-SD-WM-EMP-031, Rev 0

Comparison: Information given in WHC-SD-WM-EMP-031 suggest that the
sample should consist mainly of '*’Cs. This radionuclide is
particulate in nature and is not volatile.

I 1-1 ion 5.2, Particl

ANSI N13.1-1969, Section 5,2.1, Sample Delivery Principles concerning the removal of a

representative portion of a contained stream, as from a large duct, have been presented in Section 4. . .

ANSI N13.1-1 ion 5.2.2, Particle Coll without Significant Size
Differentiation Various collectors are applicable to sampling airborne radioactive materials. .

ANSI 1313,1-1252, Sgggign 5,2,2,1 (see Appendix N)
ANSI N13,1-1969, Section 5,2.2,1.7 (see Appendix N)
ANSI 1313,1-1252. Sgﬁgn 5,3, Si&iﬁ Airborne radioactive volatile materials and so-calied

“permanent gases such as tritium are frequently important contaminants and their sampling and collection
requires techniques and methods differing from those used in particle sampling.

Documentation: WHC-SD-WM-EMP-031, Rev 0

Comparison: No volatile radionuclides are present at this facility

ANSI N13.1-1 ion (see Appendix N)

ANSI N13.1-1969, Appendix A “~-tion Al Minimization of the length and bends of sample

delivery lines wili contribute to representative sampling.

™-cumentation: H-2-73812

mparison: The sample line is approximately 3.0 m (10 ft) long. The tubing is
1.9-cm (3/4-in.) O.D. X 0.17 cm (0.065 in.) WALL. There is a
single bend radius which is designed to be 10 times the diameter of
the tubing.

‘"1SI N13.1-1969, Appendix A, Section A2 The distance from the last upstream disturbance to

the point of sample extraction should be a minimum of 5 and preferably 10 or more duct diameters
downstream. Sampling from a vertical run avoids stratification due to gravity settling. Samphng as far
downstream as possible avoids most transient variation in airstream quality.
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Not applicable. 40 CFR 61.93 (b)(2)(i) specifies the site location. See comparison
under "Method 1A, Section 2.1.1: Selection of Measurement Site."

ANSI N13.1-1969, Appendix A, Section A3.1 Velocity and flow distribution should be known

for the sampling point, and particle and gaseous composition should be representative.

Documentation: Not applicable.

Comparison:

Velocity measurements are accomplished by Facilities Maintenance
Support Services Preventive Maintenance Procedure 7-GN-56,

Rev 2, Airflow Capacity and Distribution Tests in conjunction with
supplemental GUIDANCE, 241-SY PRIMARY EXHAUST STACK
FLOW MEASUREMENT. From the section above, "Subpart H
Section 61.93 (b)(1)(iii)," the average flow rate was observed to be
24,436 L/min (863 ft/min). For an 20-cm (8-in.) stack, this
amounts to a velocity of 12.5 m (41 ft)/sec. According to Table Al
in the ANSI N13.1-1969 Standard laminar flows occur below .207 m
(0.68 ft)/second. Above that turbulent flows exist. The velocity
distribution at the sampling site is uniform (see Figures I-1 and I-2),
but is based on a limited amount of data. Use the following equation
to convert from velocity pressure (inches water, gauge) to velocity
(feet per minute). :

Velocity=4005 =/ VelocityPressure

I-9



WHC-EP-0784

Figure I-1. Stack Flow Distribution 296-P-23-3.
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Figure I-2. Stack Flow Distribution 296-P-23-4.
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ANSI N13,1-1969, Appendix A, Section A3.2 A multiple number of withdrawal points each

representing approximately equal areas based on the duct or stack dimensions is desirable.
Documentation: Drawing H-2-93428

Comparison: This drawing shows the probe with one nozzle. This is as
recommended in this section of the ANSI N13.1-1969 Standard,
Appendix A, paragraph A3.2 which states "For ducts less than 8 in.
in diameter (20 CM) one sample point is adequate; . . ."

ANSI N13.1-1969, Apmngix A, Section A3.3 The velocity distribution across the duct or stack

should be known in order to establish isokinetic flow and representative sample points.

mentation: Job Control System Work Packages listed under "Subpart H Section
61.93 () (1) (iii)"

GUIDANCE, 241-SY PRIMARY EXHAUST STACK FLOW
MEASUREMENT

Facilities Maintenance Support Services Preventive Maintenance
Procedure 7-GN-56, Rev 2

Drawing H-2-93427

Comparison: The velocity distribution is not known. However, uniform
distribution may be assumed (see discussion under
"ANSI N13.1-1969, Appendix A, Section A3.1" above).

The designed isokinetic flow rate in the stack is 21,548 L/min

(761 ft*/min), based on a sample flow of 62.3 L/min (2.2 ft*/min).
Although, it is not reasonable to assume that the design flow is
maintair |. .u determine the true or actual operating condition
isokinetic flow rate sample data and instrumentation errors must be
accounted for. From 1992 data, the actual sample flow at the sample
nozzle openings (taking into account variability in the readings and
instrumentation errors) is from 45.3 to 68.0 L/min (1.6 to

2.4 ft’/min). From this, the actual or operating isokinetic flow rate
in the stack is from 15,658 to 23,501 L/min (553 to 830 ft’/min).
Section Subpart H Section 61.93 (b)(1)(iii) above provides the actual
flow rates measured in the stack. The average of this data is
24,436 L/min (863 ft}/min) with a 95 percent confidence that this
flow rate will be between 17,753 to 31,090 L/min (627 to

1,098 ft*/min).

ANSIT N13.1-1969, Appendix A, Section A3.4 Sampling probe configuration is recommended

by figures in this ANSI Standard, with minimum radius bends and precisely tapered probe end edges.

I-12
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Documentation: Drawing H-2-93428
Comparison:

1-

This drawing shows the probe as a 1.3 cm (1/2 in.) OD by 0.09 cm
(0.035 in.) WALL pipe. This gives an ID of 1.09 cm (0.43 in.).
This probe has a bend radius of 5.72 cm (2 and 1/4 in.) and a
vertical length below the bend of 12.07 cm (4 and 3/4 in.).
According to ANSI the bend radius, and the vertical should both be
5 times the inside diameter. Five times the inside diameter of this
probe is 5.46 cm (2.15 in.). In addition the nozzle is tapered to a
knife edge.

ndix B, Particle D ition in Sample Lin

Documentation: WHC-SD-WM-ES-291, Rev |

Comparison:

The estimate made for this stack was made using an up-to-date
computer software program. The program title is "DEPOSITION
2.0" and is references, as Anand, N. K., McFarland, A.R., Wong,
F.S, Kocmound C.J., DEPOSITION 2.0, NRC NuReg/GR-006,
Serial # 2145, March 8, 1993, Aerosol Technology Laboratory,
Department of Mechanical Engineering, Texas A&M University
College Station, TX 77843.

Because particle sizes are not known a spread of particle sizes were
used (i.e., 10, 3.5 and 1 micron in size). The results are as follows:

STACK NUMBER 296-P-23 SAMPLING SYSTEM PARTICLE PENETRATION

PERCENTAGE
PARTICLE SIZE
Range 10 um PRE-HEPA 3.5 um 1 um
SPREAD
(0.05 to 10 um)
Probe | Total | Probe To * Prol .o Probe | Total
Minimum | 79.9 36.1 94.2 84.8 93.3 —86.6 98.0 97.4
Average 97.2 52.9 98.3 89.2 97.0 90.9 98.4 97.9
Maximum | 131.2 | 81.0 106.8 97.1 105.0 99.4 99.3 08.8

The variables used in this program are as follows:

Stack diameter 8 in. = 0.2032 m
Area = 7R? = 0.032429 m?

I-13
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Stack Stream Velocity (m/s): 9.12 to 15.98

Average: 12.56

Probe Equivalent Radius = 0.215 in.

Probe Equivalent Diameter = 0.43 in. = 10.922 mm
Designed Sample Flow Rate = 2.2 ft¥min = 62.29696 L/min
Sample Flow rate (L/min): 45.31 to 67.96

Average: 56.63

Line Length = 10 ft = 3.048 m

Tube ID = 0.62 in. = 15.748 mm
one 90 degree bend.

ANST N13.1-1969, Appendix C, Errors Due to Anisokinetic Sampling Evaluated
with the software discussed above under ANSI N13.1-1969, Appendix B, Particle

Deposition in Sample Lines.
Subpart H Section 61,93 (b) (2) (iii) (see Appendix N)
H ion 61 2)(iv) (sec Appendix N)
Subpart H Section 61.93(b)(3) (see Appendix N)
Subpart H Section 61.93(b)(4)(i) (sec Appendix N)
Subpart H Section 61,93(b)(4)(ii) (see Appendix N)
Subpart H Section 61,93(b)(5) (see Appendix N)
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POINT-BY-POINT NESHAP COMPLIANCE COMPARISON FOR THE
241-SY TANK FARM BACKUP EXHAUSTER
STACK NUMBER 296-P-28

Subpart ¥ Section 61.93 (a) (sec Appendix N)
MMMMLM Radionuclide emission rates from point sources (stacks or vents) shall be measured

in accordance with the following requirements or procedures for which EPA has granted prior approval:

Subpart H Section 61,93 (b)(1) Effluent flow rate measurements shall be made using the following methods:
Subpart H Section 61,93 (b)(1)(i) Reference Method 2 of Appendix A to Part 60 shall be used to determine

velocities and volumetric flow rates for stacks and large vents.
Documentation: Drawing H-2-93000

Comparison: Method 2 is for stacks larger than 30 cm (12 in.). This stack is smaller
than the 30 cm (12 in.) applicability criteria; it is only 20 cm (8 in.)
Method 2C is applicable for small stacks. See discussion under Method
2C below.

Subpa;:t H Section 61,93 (b)(1)(ii) Reference Method 2A of Appendix A to Part 60 shall be used to determine

velocities and volumetric flow rates through pipes and small ducts.

Documentation: Not applicable.

mparison: Method 2A is not applicable for stacks. If is applicable for pipes and ducts
where the entire effluent is run through a measuring device. This method
may be applicable to the sampling systems themselves.

40 CFR 60, Apmndix A, Method 2C Determination of Stack Gas Velocity and Volumetric Flow

Rate in Small Stacks or Ducts: This method allows for the following:

1. ecting the ¢ rement site per Met 1A in Appendix A of 40 ¢ _ 60

2. Selecting the number of traverse point measurements per Figure 1-2, "Minimum number of
traverse points for velocities (nonparticulate) traverses,” in Method 1 in Appendix A of 40
CFR 60

3. Locating the individual traverse measurement points per Table 1-2, "Location of Traverse

Points in Circular Stacks” of Method 1, of Appendix A of 40 CFR 60.
4. Apparatus

S. Procedure.
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Documentation: Job Control System Work Packages listed under "Subpart H Section
61.93 (b) (1) ()"

GUIDANCE, 241-SY PRIMARY BACKUP PORTABLE EXHAUST
STACK (296-P-28) FLOW MEASUREMENT

Facilities Maintenance Support Services Preventive Maintenance
Procedure 7-GN-56, Rev 2

Drawing H-2-93000

Comparison: See the discussion below under "Method 1A, Section 2.1.1: PM
Measurement” for selection of the measurement site and
requirements. There is one port where this measurements site is
located. This site is in the plane of the nozzle opening of the
sampler probes. This location is 56 cm (22 in.) (2.7 duct diameters)
below the top of the stack and 97 cm (38 in.) (4.7 duct diameters)
above the fan section of the stack. Figure 1-2 of Method 1 in
Appendix A of 40 CFR 60 specifies 16 measurements if the flow
disturbances upstream of the site is greater less than 6 duct
diameters. However, this figure is mainly for large stacks (though it
is referenced for use with small stacks). In a stack that is 20 cm
(8 in.) in diameter, an increasing number of measurement points is
senseless. Logically, there comes a point when additional data points
are no longer useful. Therefore it was decided that measurements
would be taken on each of 8 annular traverse points located
according to Table 1-2, "Location of Traverse Points in Circular
Stacks" of Method 1, of Appendix A of 40 CFR 60. There is only
one port at this location, so only one set of traverse points can be
taken.

A standard pitot tube is used as specified. However, the procedure
is not duplicated. A new procedure is under development which will
duplicate the regulatory procedure.

Sgbpaﬂ H Section 61,93 (b)(1)(iii) The frequency of flow rate measurements shall depend upon the variability

of the effluent flow rate. For variable flow rates, continuous or frequent flow rates measurements shall be made. For
relatively constant flow rates, only periodic measurements are necessary.

4
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Documentation: The following flows were obtained from this facility. Note, where
available, the Job Control System Work Package number and date the
measurement was taken is given below:

DATE FLOW (ft¥min) WP Number
02/28/91 682 2W 25017
05/06/91 665 2W-91-00401
08/05/91 793 2W-91-00859
10/27/92 603 2W-92-00964
05/28/93 783 2W-93-00312
AVERAGE 705
VARIABILITY -14%/+11%
STANDARD DEVIATION 81
95% CONFIDENT INTERVAL 225
RANGE 480 to 930.

Comparison: Although the regulations do not specifically define variable versus
constants flow rate, a flow rate with a variability of less than
+ 20 percent has been defined at the Hanford Site as being
continuous. This criteria is specified in SD-WM-CR-016. The flow
rates given above are therefore constant. The schedule for taking
these flows is quarterly. Although the quarterly schedule is not
always met, the requirement at the Hanford Site is to take flow rates
at least annually when the exhauster is running. This exhauster does
not always run.

Sgbpa!j; H Sgtign 551,2} !bHZ! Radionuclides shall be directly monitored or extracted, collected and measured

using the following methods:

§ubp_art H Segtlgn §1,2§ ]!2“2“![ Reference Method 1 of Appendix A Part 60 shall be used to select

monitoring or sampli  iites.

40 CF™ 0, App« " * Method 1 Sample and Velocity Traverses for Stationary Sources.

40 CFR 60, Appendix A, Method 1, Section 1.2; Applicability This method is
applicable to flowing gas streams in ducts, stacks, and flues. This method cannot be used when (1) flow is
cyclonic or swirling (see section 2.4); (2) a stack is smaller than about 0.30 m (12 in.) in diameter, or
0.071 m? (113 in.?) cross-sectional area; or (3) the measurement site is less than two stack or duct diameters
downstream or less than a half diameter upstream from a flow disturbance.

Documentation: Drawing H-2-93000
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Comparison: This stack is smaller than the 30-cm (12-in.) applicability criteria; it
is only 20 cm (8 in.). See Method 1A below.

40 CFR Appendi Method 1 ion 2.1: lection of M rement Si

Sampling or velocity measurement is performed at a site iocated at least eight stack or duct diameters
downstream and two diameters upstream from any disturbances such as a bend, expansion, or contraction in
the stack, or from a visible flame. If necessary, an alternative location may be selected, at a position at least
two stack or duct diameters downstream and a half diameter upstream from any flow disturbance.

Not applicable. This stack is smaller than the 30-cm (12-in.) applicability criteria; it is
only 20.32 ¢cm (8 in.).

40 CFR 60, Appendix A, Method 1A Sample and Velocity Traverses for Stationary
Sources with Small Stacks or Ducts This method is applicabie to stacks or ducts less than about
0.30 m (12 in.) in diameter, or 0.071 m? (113 in.?) cross-sectional area, but equal to or greater than
about 0.10 m (4 in.) in diameter or 0.00812 m? (12.57 in.?) in cross-sectional area.

40 CFR Appendix A, Method 1A ion 2,1,1; PM Measuremen
Method 1A calls for the sampling sites to be preferably located at least 8 equivalent stack or duct
diameters downstream and 10 equivalent diameters upstream from any flow disturbances. The
velocity measurement location is recommended to be at a site located 8 equivalent stack or duct
diameters downstream of the sampling site. This method further stipulates that if such locations are
not available, then the sampling site should be located at least 2 equivalent stack or duct diameters
downstream and 24 stack diameters upstream from any flow disturbances. The velocity measurement
device should then be located 2 equivalent stack diameters downstream from the sampling site.

Documentation: Job Control System Work Packages listed under "Subpart H
Section 61.93 (b) (1) (iii)"

GUIDANCE, 241-SY PRIMARY BACKUP PORTABLE
EXHAUST STACK (296-P-28) FLOW MEASUREMENT

Facilities Maintenance Support Services Preventive
Main v Procedure _N-! | w _

Drawings H-2-93000 and H-2-93001

Compa~-1n: The center line of the sampling probe is located 43 cm (17 in.)
below the top of the stack. The nozzle opening is 13 cm (5 in.
below this or 56 cm (22 in.) (2.7 duct diameters) below the top
of the stack. This location is 97 cm (38 in.) (4.7 duct
diameters) above the fan section of the stack.

Subp_ag_'x H Section 61,23 (b) (2) (ii) The cffluent stream shall be directly monitored continuously with an

in-line detector or representative samples of the effluent stream shall be withdrawn continuously from the sampling site
following the guidance presented in ANSI N13.1-1969 "Guide to Sampling Airborne Radioactive Materiais in Nuclear
Facilities” (including the guidance presented in Appendix A of ANSIN13.1).
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ALNDL N Ll | . . - : - Ll id :
Facilities The guidance of this standard start in Section 4. Principles. Section 4.1 is General, Section 4.2
is Representative Samples, Section 4.2.1 is Samples Representative According to Spacial Location, Section
4.2.1.1 is Sampling in a Zone Occupied by Workers. The first section in this ANSI standard applicable to the
comparison of this document is 4.2.1.2.

ANSI N13.1-1969, Section 4,2.1.2 Sampling point should be a minimum of 5 diameters (or 5 times

the major dimension for rectangular ducts) downstream from abrupt changes in flow direction or prominent
transitions.

Not applicable. 40 CFR 61.93 (b)(2)(i) specifies the site location. See comparison
under "Method 1A, Section 2.1.1: Selection of Measurement Site."

ANSI N13.1-1969, Section 4.2,2 Samples should be representative with respect to physical and

chemical composition of airstream.
mentation: WHC-SD-WM-EMP-031, Rev 0

Comparison: No particle size studies have been performed at this facility, although
a particle loss determination has been informally (at this time)
accomplished. Information given in WHC-SD-WM-EMP-031, Rev 0
suggest that the sample should consist mainly of '*’Cs, with small
amounts of *Sr. These radionuclides are particulate in nature and
are not volatile.

ANSI N13,1-1969, Section 4.3, Sample Programming Many factors eater into the design of

a sampling program. The sampling program includes the frequency, duration, and volume rate of sampling.
In most cases the selection of these three elements in programming will be a compromise between idea values
and those which provide safety and yet are technically, economically, and conveniently achieved.

ANSIT N13.1-1969, Section 4.3.1 (see Appendix N)
ANSIT N13.1-1 ion 4,3.2 (see Appendix N)
ANSIT N13.1-1969, Section 4.3,3 (see Appendix N)
ANSIT N13.1-1969, Section 4.3.4 (see Appendix N)
ANSI N13.1-1 ion 4 (see Appendix N)

ANSI N13.1-1969, Section 5, Methods
ANST N13.1-1969, Section 5.1, General Two forms of airborne radioactive materials are

particulate and gases; the particles can be solid or liquid, although particulates are generally considered to be
very small fragments of solids. . .

Documentation: WHC-SD-WM-EMP-031, Rev 0
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Comparison: Information provided in WHC-SD-WM-EMP-031 suggests that the
sample should consist mainly of '¥’Cs. This radionuclide is
particulate in nature and is not volatile.

13.1-1 ion 5.2, Particl

I N13.1-1 ion 5.2 mple Deliv Principles concerning the removal of a
representative portion of a contained stream, as from a large duct, have been presented in Section 4. . .

1 1-1 ion 5,2,2, Particl 1] with ignificant Siz
Differentiation Various collectors are applicable to sampling airborne radioactive materials. . .
ANSI N13.1-1969, Section 5,2.2.1 (see Appendix N)

ANSI N13.1-1969, Section 5.2.2.1,7 (see Appendix N)
ANST N13.1-1969, Section 5.3, Gases Airborne radioactive volatile materials and so-called

"permanent gases such as tritium are frequently important contaminants and their sampling and collection
requires techniques and methods differing from those used in particle sampling. . .

Documentation: WHC-SD-WM-EMP-031, Rev 0

Comparison: No volatile radionuclides are present at this facility

ANSI N13,1-1969, Section 6.0 (see Appendix N)

ANSI N13.1-1969, Appendix A, Section A1l Minimization of the length and bends of sample

delivery lines will contribute to representative sampling.

Documentation: H-2-93001
- The sample line is approximately 51 cm (20 in.) lor - from the probe
connection outside the stack to the sample cabinet. 1ne tubing is
1.3cm (1/2 in.) O.D. X 0.17 cm (0.065 in.) WALL. There are no
bends, the sample tube is horizontal from the stack to the cabinet.

ANSI N13.1-1969, Appendix A, Section A2 The distance from the last upstream disturbance to

the point of sample extraction should be a minimum of five and preferably ten or more duct diameters
downstream. Sampling from a vertical run avoids stratification due to gravity settling. Sampling as far
downstream as possible avoids most transient variation in airstream quality.

Not applicable. 40 CFR 61.93 (b)(2)(i) specifies the site location. See comparison
under "Method 1A, Section 2.1.1: Selection of Measurement Site."

ANSI N13.1-1969, Appendix A, S~~*on A3.1 Velocity and flow distribution should be known

for the sampling point, and particle and gaseous composition should be representative.
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Documentation: None

Comparjson:

Velocity measurements are accomplished by Facilities Maintenance
Support Services Preventive Maintenance Procedure 7-GN-56,

Rev 2, Airflow Capacity and Distribution Tests in conjunction with
supplemental GUIDANCE, 241-SY PRIMARY BACKUP
PORTABLE EXHAUST STACK (296-P-28) FLOW
MEASUREMENT. From the section above, "Subpart H

Section 61.93 (b)(1)(iii)," the average flow rate was seen to be
19,962 L/min (705 ft*/min). For an 20-cm (8-in.) stack, this
amounts to a velocity of about 10 m (33 ft)/second. According to
Table Al in the ANSI N13.1-1969 Standard laminar flows occur
below .2 m (0.68 ft)/second. Above that turbulent flows exist.
Figure J-1 is a plot of the velocity distribution, which is based on a
very limited amount of data. Use the following equation to convert
from velocity pressure (inches water, gauge) to velocity (feet per
minute).

Velocity=4005 «\/VelocityPressure
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Figure J-1. Stack Flow Distribution 296-P-28-A.
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ANSI N13.1-1969, Appendix A, Section A3.2 A muitiple number of withdrawal points each

representing approximately equal areas based on the duct or stack dimensions is desirable.
Documentation: Drawing H-2-93001

Comparison: This drawing shows the probe with two nozzles that are joined
outside the stack. This is as recommended in this section of the
ANSI N13.1-1969 Standard, Appendix A.

ANSI N13.1-1969, Appendix A, Section A3.3 The velocity distribution across the duct or stack

should be known in order to establish isokinetic flow and representative sample points.

Documentation: Job Control System Work Packages listed under "Subpart H Section
61.93 (b) (1) (iii)"

GUIDANCE, 241-SY PRIMARY BACKUP PORTABLE EXHAUST
STACK (296-P-28) FLOW MEASUREMENT

Facilities Maintenance Support Services Preventive Maintenance
Procedure 7-GN-56, Rev 2

Drawing H-2-93001

Comparison: The designed isokinetic flow rate in the stack is 25,993 L/min
(918 ft*/min), based on a sample flow of 62.3 L/min (2.2 ft*/min).
Although, it is not reasonable to assume that the design flow is
maintained. To determine the true or actual operating condition
isokinetic flow rate sample data and instrumentation errors must be
accounted for. Data, 1992, shows that the actual sample flow at the
sample nozzle openings (taking into account variability in the
readings and instrumentation errors) is from 36.8 to 76.4 L/min (1.3
to 2.7 ft*/min). From this, the actual or operating isokinetic flow
rate in the stack is from 15,347 to 31, 911 cm (542 to
1,127 ft*/min). Section Subpart H Section 61.93 (b)(1)(iii) above
gives the ac " flowrates m 1 ~in the stack. TT a age of
this data is 19,962 L/min (705 ft*/min) with a 95 percent confidence
that this flow rate will be between 13,591 to 26,333 L/min (480 and
930 ft'/min).

ANSI N13.1-1 Appendix A ion A3.4 Sampling probe configuration is recommended
by figures in this ANSI Standard, with minimum radius bends and precisely tapered probe end edges.
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Documentation:

Comparison:

ANSI N13.1-1

Drawing H-2-93001

This drawing shows the probe with a .71 cm (9/32 in.) nozzle piece
attached to a 1/2 OD by 0.065 WALL pipe. This shows the nozzle
opening with an ID of .71 cm (0.28125 in.) and a tube or pipe ID of
.94 cm (0.37 in.). This probe has a bend radius of 6.4 cm (2.5 in.)
and a vertical length below the bend of 7.95 cm (3.13 in.).
According to ANSI the bend radius, as well as the vertical section
should both be 5 times the inside diameter. Five times the inside
diameter of the probe nozzle is 4.70 cm (1.85 in.). Five times the
inside diameter of the tube is 3.6 cm (1.4 in.). In addition, the
nozzle tips are tapered to knife edges.

Appendix B icle Deposition in Sample Lin

Documentation: WHC-SD-WM-ES-291, Rev 1

Comparison:

The estimate for this stack was made using an up-to-date computer
software program. The program title is "DEPOSITION 2.0" and is
referenced as N. K. Anand, A. R. McFarland, F. S. Wong, C. J.
Kocmound, DEPOSITION 2.0, NRC NuReg/GR-006, Serial # 2145,
March 8, 1993, Aerosol Technology Laboratory, Department of
Mechanical Engineering, Texas A&M University College Station,
TX 77843.

Because particle sizes are not known a spread of particle sizes were
used (i.e., 10, 3.5 and 1 micron in size). The results are as follows:

Table C24. Stack Number 296-P-28 Sampling System Particle Penetration Percentage.

] Particle Size 1
Range 1U pm ' 3.5pum 1pum
Probe Total Probe Total Probe Total
Minimum 71.0 17.7 91.3 83.9 97.7 97.6
Average 81.6 29.4 93.5 90.8 98.0 97.9 ﬂ
Maximum 1175 | 655 | 10L6 [ 100.9 | 99.0 98.9

The variables used in this program are as follows:

Stack diameter 8.125 in = 0.206375 m
Area = 7R? = 0.03345 m?
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Stack Stream Velocity (m/s): 6.77 to 13.12
Average: 9.95

Probe Equivalent Radius = 0.19888 in

Probe Equivalent Diameter = 0.3977617 in = 10.103 mm
Designed Sample Flow Rate = 2.2 ft*/min = 62.29696 L/min
Sample Flow rate (L/min): 36.81 to 76.46

Average: 56.63

Line Length = 1.7 ft = 0.508 m
Tube ID = 0.37 in. = 9.398 mm
no bends

Anisokinetic Sampling Evaluated
with the software discussed above under ANSI N13.1-1969, Appendix B, Particle
Deposition in Sample Lines.

H ion 61 2) (iii) (sec Appendix N)
Subpart H Section 61,93()(2)(iv) (sce Appendix N)
Subpart H Section 61,93(b)(3) (sce Appendix N)
Subpart H Section 61.93(0)(4)(i) (see Appendix N)
Subpart H Section 61,93(b)(4)(ii) (sec Appendix N)
Subpart H Section 61,93(b)(5) (scc Appendix N)
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APPENDIX K

40 CFR 61.93, SUBPART H COMPARISON FOR 296-S-15
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POINT-BY-POINT NESHAP COMPLIANCE COMPARISON FOR THE
241-SX TANK FARM EXHAUSTER
STACK NUMBER 296-S-15

Subpart H Section 61,93 (a) (see Appendix N)
Subpart H Section 61,93 (b) Radionuclide emission rates from point sources (stacks or vents) shall be measured

in accordance with the following requirements or procedures for which EPA has granted prior approval:

Subpart H Section 61.93 (b)(1) Effluent flow rate measurements shall be made using the following methods:
Subpart H Section 61,93 (b)(1)(i) Reference Method 2 of Appendix A to Part 60 shall be used to determine

velocities and volumetric flow rates for stacks and large vents.

40 CFR 60, Appendix A, Method 2 Determination of Stack Gas Velocity and Volumetric Flow

Rate (Type S Pitot Tube) Method 2 is applicable for measurement of the average velocity of a gas stream
and for quantifying gas flow. This procedure is not applicable for:

° Cyclonic or swirling gas streams

L] Stack diameters smaller than 0.30 m (12 in.) or stack cross sectional areas less than 0.071 m?
(113in3)

L Measurement sites which fail to meet the criteria of Method 1 in 40 CFR 60, Appendix A,
§2.1)

Documentation: Maintenance Engineering Services Maintenance Procedure 1202,
Rev 0

WHC-SD-WM-WP-147, Rev 1

mparison: The referenced procedure has been written to mirror the 40 CFR 60,
Appendix A, Method 2 procedure. Implementation of this procedure
is addressed in the referenced procedure upgrade program.
Implementation involves writing facility specific procedures from tl
main referenced procedure. The specific procedure development is
underway. The measurement site selection requirement is addressed
next.

40 CFR A ndix A, Method 1, § 2.1 lection of Measurement Sit

Sampling or velocity measurement is performed at a site located at least 8 stack or duct diameters
downstream and 2 diameters upstream from any disturbances such as a bend, expansion, or
contraction in the stack, or from a visible flame. If necessary, an alternative location may be
selected, at a position at least two stack or duct diameters downstream and less than a half diameter
upstream from a flow disturbance.
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Documentation: Drawings H-2-35834 and H-2-35835

Job Control System Work Packages listed under "Subpart H
Section 61.93 (b) (1) (ii1)"

GUIDANCE/DATA SHEET FOR 241-SX EXHAUST STACK
(296-S-15) FLOW MEASUREMENT

Facilities Maintenance Support Services Preventive
Maintenance Procedure 7-GN-56, Rev 2

This is a 1.07-m (42 in.) circular diameter stack approximately
4.6 m (15 ft) in height. The sample probe is located
approximately 1.37 m (54 in.) below the top of the stack and
81 cm (32 in.) above the fan discharge into the stack. There
are two ports 90 degrees apart approximately six inches below
the sample probe [66 cm (26 in.) above the fan discharge].
Because there are not enough stack diameters to acquire a good
flow measurement on the stack from the two ports just
described, a location along the duct work before the fan was
chosen to acquire these measurements.

There were three 61-cm (24-in.) diameter, circular ducts
leading into the stack, before the fans. One of these ducts is
disconnected and sealed. The location chosen to acquire flow
measurements are on the two active ducts is as follows:

Flow measurements are taken on the northern most duct from a
single port which is 99 cm (29 in.) upstream from the flow
disturbance presented by the structure containing the HEPA
filters for that duct and approximately 3.4 m (11 ft)
downstream from the flow disturbance caused by the plenum
containing the heaters.

Flow measurements are taken on the southern most duct from a
single port which is 99 cm (39 in.) upstream from the flow
disturbance presented by a bend in the duct before the fans.
This port is approximately 3.7 m (12 ft) downstream from the
flow disturbance presented by the structure which houses the
HEPA filters for that duct.

In both these ports, 16 annular traverse measurements are
taken. Each traverse point is located according to Table 1-2,
"Location of Traverse Points in Circular Stacks" of Method 1,
of Appendix A of 40 CFR 60.
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Subpart H Section 61.93 (b)(1)(ii) Reference Method 2A of Appendix A to Part 60 shall be used to determine

velocities and volumetric flow rates through pipes and small ducts.
Documentation: None.

Comparison: Method 2A is not applicable for stacks. It is applicable for pipes and
ducts where the entire effluent is run through a measuring device.
This method may be applicable to the sampling systems themselves.

Subpart H Section 61,93 (b)(1)(iii) The frequency of flow rate measurements shall depend on the variability

of the effluent flow rate. For variable flow rates, continuous or frequent flow ratcs measurements shall be made. For
relatively constant flow rates, only periodic measurements are necessary.

Documentation: The following flows were obtained from this facility. Note, where
available the Job Control System Work Package number and date the
measurement was taken is given:

DATE ELOW (ft/min) Wp#
09/18/90 4,753 NONE
12/11/90 5,040 NONE
02/28/91 5,404 2W-90-02056
03/20/91 5,539 NONE
06/18/91 3,962 2W-91-00542
09/09/91 2,167 2W-91-01086
09/30/92 3,671 2W-92-00894
03/17/93 4,323 2W-92-01358
05/06/93 3,766 2W-93-00314
06/10/93 3,490 2W-93-00421
AVERAGE 4,212
VARIABILITY -49%/+32%
STANDA™™ T VIATION 1,024
95% Cotocm n CELLLRVAL 2,315
RANGE 1,896 to 6,527

mparison: Although the regulations do not specifically define variable versus

constants flow rate, a flow rate with a variability of less than + 20 percent
has been defined at the Hanford Site as being continuous. This criteria is
specified in SD-WM-CR-016. The flow rates given above are therefore,
variable. The schedule for taking these flows is quarterly. Although the
quarterly schedule is not always met, the requirement at the Hanford Site is
to take flow rates at least annually when the exhauster is running. This
exhauster runs continuously except for maintenance.
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ion 61 2) Radionuclides shall be directly monitored or extracted, collected and measured

using the following methods:

Subpart H Section 61,93 (b)(2)(i) Reference Method 1 of Appendix A Part 60 shall be used to select

monitoring or sampling sitcs.

40 CFR 60, Appendix A. Method 1 Sample and Velocity Traverses for Stationary Sources.
40 CFR 60, Appendix A, Method 1, Section 1.2; Applicability This method is

applicable to flowing gas streams in ducts, stacks, and flues. This method cannot be used when (1) flow is
cyclonic or swirling (see Section 2.4); (2) a stack is smaller than about 0.30 m (12 in.) in diameter, or 0.071
m? (113 in.?) cross-sectional area; or (3) the measurement site is less than two stack or duct diameters
downstream or less than a half diameter upstream from a flow disturbance.

Documentation: Drawing H-2-35835

Comparison: This stack is 42 in. in diameter and therefore this method is
applicable.

40 CFR A ix Method 1 ion 2.1: lection of M rement Si

Sampling or velocity measurement is performed at a site located at least 8 stack or duct diameters
downstream and 2 diameters upstream from any disturbances such as a bend, expansion, or contraction in the
stack, or from a visible flame. If necessary, an alternative location may be selected, at a position at least two
stack or duct diameters downstream and a half diameter upstream from any flow disturbance.

Documentation: Drawing H-2-35835

Comparison: Also see comparison under 40 CFR 60, Appendix A, Method 1,
§ 2.1, Selection of Measurement Site, under 40 CFR 60,
Appendix A, Method 2," Determination of Stack Gas Velocity and
Volumetric Flow Rate (Type S Pitot Tube) above. Thisisa 1.07 m
(42 in.) circular diameter stack approximately 4.6 m (15 ft) in
1 ght. : sample probe is located approximately 1.3 duct
diameters below the top of the stack and only 0.8 duct diameters
above the fan discharge into the stack.

Sgbp_a;:; H Section 61 .93 (b) (2) (ii) The effluent stream shall be directly monitored continuously with an

in-line detector or representative samples of the effluent stream shall be withdrawn continuously from the sampling site
following the guidance presented in ANSI N13.1-1969 "Guide to Sampling Airborne Radioactive Materials in Nuclear
Facilities" (including the guidance presented in Appendix A of ANSIN13.1).

ANSI N13.1-1 i mpling Airborne Radioactive Materials in Nuclear

Facilities The guidance for this standard begins in Section 4. Principles. Section 4.1 is General, Section
4.2 is Representative Samples, Section 4.2.1 is Samples Representative According to Spacial Location,
Section 4.2.1.1 is Sampling in a Zone Occupies by Workers. The first section in this ANS] standard
applicable to the comparison of this document is 4.2.1.2.
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- i 2 ling from r Exh k

Sampling point should be a minimum of 5 diameters (or 5 times the major dimension for rectangular ducts)
downstream from abrupt changes in flow direction or prominent transitions.

Not applicable. 40 CFR 61.93 (b)(2)(i) specifies the site location. See comparison
under "Method 1, Section 2.1: Selection of Measurement Site."

4,2.2 R ive with R Physi
ggﬂ_gm_&mm_o_n_ Thesesubsecuons(4221 4.2.2.2, 4.2.2.3, and 4.2.2.4) discuss losses

in general. These sections touch on chemical composition of the stream being sampled, particle size, probe
location, delivery lines, collection filters, and refers to Appendixes B and C of the standard.

Documentation: WHC-SD-WM-ES-291, Rev 1
WHC-SD-WM-EMP-031, Rev 0

Comparison: Particle size studies have not been performed at this facility. Particle
loss determination has been accomplished however (refer to
WHC-SD-WM-ES-291). See comparison under ANSI N13.1-1969,
Appendix B below.

Information given in WHC-SD-WM-EMP-031 suggest that e
sample should consist mainly of *%Sr, ¥'Cs, and *'Am. These
radionuclides are particulate in nature and are not volatile.

13.1-1 ion 4 mple Pr mming Many factors enter into the design of
a sampling program. The sampling program includes the frequency, duration, and volume rate of sampling.
In most cases, the selection of these three elements in programming will be a compromise between ideal
values and those which provide safety and are technically, economically, and conveniently achieved.

ANSIT N13.1-1969, Section 4.3.1 (see Appendix N)
ANSIT N13.1-1 tion 4.3.2 (see Appendix N)
ANSI N13.1-1969, Section 4.3.3 (see Appendix N)
ANST N13.1-1969, Section 4.3.4 (see Appendix N)
ANSI N13.1-1969, Section 4.3.5 (see Appendix N)
NSI N13.1-19 tion 5, Methods
ANST N13.1-1 ion 5.1 neral Two forms of airborne radioactive materials are

particulate and gases; the particles can be solid or liquid, although particulates are generally considered to be
small fragments of solids. . .

Documentation: WHC-SD-WM-EMP-031, Rev 0
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Comparison: Information given in WHC-SD-WM-EMP-031 suggest that the
sample should consist mainly of **Sr, '¥'Cs, and *'Am. These
radionuclides are particulate in nature and are not volatile.

1- ion 35,2 icl

ANSI N13.1-1969, Section 5.2,1, Sample Delivery Principles concerning the removal of a

representative portion of a contained stream, as from a large duct, have been presented in Section 4. . .

1-1 ion 5.2.2, Particl 11 with ignificant Siz
Diffgmn;ia;ign Various collectors are applicable to sampling airborne radioactive materials. . .

MSSI 1313,1-1252, Sg;ﬁgm 5,2,2,1 (see Appendix N)
ANSI N13,1-1969, Section 5.2,2.1,7 (see Appendix N)
ANSI N13.1-1969, Section 5.3, Gases Airborne radioactive volatile materials and so-called

“permanent gases guch as tritium are frequently important contaminants and their sampling and collection
requires techniques and methods differing from those used in particle sampling.

Documentation: WHC-SD-WM-EMP-031, Rev 0
Comparison: No volatile radionuclides are present at this facility.
1 1-1 ion (see Appendix N)

I N13.1-1 Appendix A ion A1l Minimization of the length and bends of sample
delivery lines will contribute to representative sampling.

Documentation: Drawing H-2-74913

- 7 Tl np line is >proxir y 4m@ftylon_frc t _
connection outside the stack to the top of the sample cabinet. There
are two bends less than 90 degree designed to have a minimum bend
radius of 10 times the tube diameter. The tubing is 1.9 cm (3/4 in.)
0.D. X 0.17 cm (0.065 in.) WALL. This makes the inside diameter
1.57 cm (0.62 in.).

A 13.1-1 Appendix A, $~~*jon A2 The distance from the last upstream disturbance to
the point of sample extraction should be a minimum of 5 and preferably 10 or more duct diameters
downstream. Sampling from a vertical run avoids stratification due to gravity settling. Sampling as far
downstream as possible avoids most transient variation in airstream quality.

Not applicable. 40 CFR 61.93 (b)(2)(i) specifies the site location. See comparison
under "Method 1, Section 2.1: Selection of Measurement Site."
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ANSI N13,1-1969, Appendix A “-ction A3.1 Velocity and flow distribution should be known

for the sampling point, and particle and gaseous composition should be representative.

Documentation:

Comparison:

Not applicable.

Velocity measurements are accomplished by Facilities Maintenance
Support Services Preventive Maintenance Procedure 7-GN-56,

Rev 2, Airflow Capacity and Distribution Tests in conjunction with
supplemental GUIDANCE/DATA SHEET FOR 241-SX EXHAUST
STACK (296-S-15) FLOW MEASUREMENT. From the section
above, "Subpart H Section 61.93 (b)(1)(iii)," the average flow rate
was seen to be 119,262 L/min (4,212 ft}/min). For a 42 in. stack,
this amounts to a velocity of 2.23 m (7.30 ft)/second. According to
Table Al in the ANSI N13.1-1969 Standard laminar flows occur
below 0.21 m (0.68 ft)/second. Above that turbulent flows exist.
According to ANSI N13.1-1969 Section A3.3.2 "“as the flow
becomes more turbulent, the velocity becomes more nearly uniform
across the duct.” However, significant duct diameters do not exist
for the flow profile to be uniform according to Method 1 (see
comparison discussion under “"Method 1, Section 2.1: Selection of
Measurement Site").

ANST N13.1-1969, Appendix A, Section A3,2 A multiple number of withdrawal points each

representing approximately equal areas based on the duct or stack dimensions is desirable.

Documentation:
Comparison:

Drawing H-2-95250

This drawing shows the probe with five nozzles. Each nozzle is
located approximately in the center of each of S5 equal annular areas.
This is as recommended in this section of the ANSI N13.1-1969
Standard for this size stack [107 cm (42 in.)].

ANSI 1&13,1-12@, Agpendix A, Sg;ion A},} The velocity distribution across the duct or stack

should be known in order to establish isokinetic flow and representative sample points.

—Jcumentation:
Comparison:

Not applicable.
The velocity distribution is not known.

The designed isokinetic flow rate in the stack is 135,996 L/min
(4,803 ft*/min), based on a sample flow of 62.3 L/min (2.2 ft’/min).
Although, it is not reasonable to assume that the design flow is
maintained. To determine the true or actual operating condition
isokinetic flow rate sample data and instrumentation errors must be
accounted for. From 1992 data, the actual sample flow at the sample
nozzle openings (taking into account variability in the readings and
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instrumentation errors) is from 42.5 to 65.1 L/min (1.5 to

2.3 ft!/min). From this, the actual or operating isokinetic flow rate
in the stack is from 92,731 to 142,169 L/min (3,275 to

5,021 ft*/min). Section Subpart H Section 61.93 (b)(1)(iii) above
gives the actual flow rates measured in the stack. The average of
this data is 119,262 L/min (4,212 ft’/min) with a 95 percent
confidence interval that the flow rate will be between 53,685 to
184,811 L/min (1,896 to 6,527 ft*/min).

ANSI N13.1-1969, Appendix A, Section A3.4 Sampling probe configuration is recommended

by figures in this ANSI Standard, with minimum radius bends and precisely tapered probe end edges.

Documentation:
Comparison:

ANSI N13,1-1
Documentation:
Comparison:

Drawing H-2-95250

This drawing provides the probe nozzles as 1.3 cm (1/2 in.) OD by
0.12 cm (0.049 in.) WALL. This gives the ID as 1.021 cm

(0.402 in.). In addition, each nozzle has a 5.72 cm (2 and 1/4 in.)
bend radius and is approximately 2.5 cm (1 in.) in length under bend
radius. According to ANSI the bend radius, and the vertical should
both be 5 times the inside diameter. Five times the inside diameter
of this probe is 5.11 cm (2.01 in.). In addition the nozzle is tapered
to a knife edge.

A ndix B, Particle Deposition in Sample Lin
WHC-SD-WM-ES-291, Rev 1

The estimate made for this stack was made using an up-to-date
computer software program. The program title is “DEPOSITION
2.0" and is references as Anand, N. K., McFarland, A.R., Wong,
F.S, Kocmound C.J., DEF ~3IT "N 2.0, NF ~ NuReg, ~R-006,
Serial # 2145, March 8, 1993, Aerosol Technology Laboratory,
Department of Mechanical Engineering, Texas A&M University
College Station, TX 77843. This program also provides for
anisokinetic sampling affects as discussed in ANSI N13.1-1969,
Appendix C.

Since particle sizes are not know a spread of particle sizes were used
10, 3.5 and 1 micron in size. The results are as follows:
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STACK NUMBER 296-S-15 SAMPLING SYSTEM PARTICLE PENETRATION
PERCENTAGE

PARTICLE SIZE
Range 10 pm 3.5 um 1 yum
Probe Total Probe Total Probe Total
Minimum 96.5 48.6 99.0 92.3 99.7 99.1
Average 99.0 57.8 99.6 93.7 99.8 99.3
Maximum 108.3 70.1 101.0 95.9 100.0 99.5

The variables use in this program are as follows:

Stack diameter 42 in. = 1.0668 m
Area = ¥R? = (0.8938 m?

Stack Stream Velocity (m/s): 1.00 to 3.47

Average: 2.22

Probe Equivalent Radius = 0.449449664 in.

Probe Equivalent Diameter = 0.898899327 in. = 22.83204291 mm
Designed Sample Flow Rate = 2.2 ft¥/min = 62.29696 L/min
Sample Flow rate (L/min): 42.48 to 65.13

Average: 53.80

2.4384 m
15.748 mm

Line Length = 8 ft
Tube ID = 0.62 in.
two 45 ° bend

ANST N13.1-1969, Appendix I ors Due to Anisokinetic Samplin ralr [
with the software discussed above under ANSI N13.1-1969, Appendix B, Particle
Deposition in Sample Lines.

bpart H Section 61 2) (iii) (see Appendix N)
Subp_ag:!; H Sgtion Ql,gafhnznlvt (see Appendix N)
Subpart H Section 61.93(b)(3) (sec Appendix N)
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Subpart H Section 61.93()(4) (i) (sec Appendix N)
Subpart H Section 61,93(b)(4)(ii) (see Appendix N)
Subpart H Section 61,93(b)(5) (sec Appendix N)
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APPENDIX L

40 CFR 61.93, SUBPART H COMPARISON FOR 296-S-22
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POINT-BY-POINT NESHAP COMPLIANCE COMPARISON FOR THE

244-S DOUBLE CONTAINED RECEIVER TANK
EXHAUSTER STACK NUMBER 296-S-22

Subpart H Section 61,93 (a) (scc Appendix N)
WMM Radionuclide emission rates from point sources (stacks or vents) shall be measured

in accordance with the following requirements or procedures for which EPA has granted prior approval:

Subpart H Section 61,93 (b)(1) Efflueat flow rate measurements shall be made using the following methods:
Subpa:t H Section 61,93 (b)(1)(i) Reference Method 2 of Appendix A to Part 60 shall be used to determine

velocities and volumetric flow rates for stacks and large vents.

Documentation: Drawing H-2-71048

Comparison:

Method 2 is for stacks larger than 30 cm (12 in.). This stack is smaller
than the 30 cm (12 in.) applicability criteria; it is only 15 cm (6 in.).
Method 2C is applicable for small stacks. See discussion under Method
2C below.

Subpart H Section 61,93 (b)(1)(ii) Rcference Mcthod 2A of Appendix A to Part 60 shall be used to detcrmine

velocities and volumetric flow rates through pipes and small ducts.

Documentation:

omparison:

Not applicable.

Method 2A is not applicable for stacks. It is applicable for pipes and ducts
where the entire effluent is run through a measuring device. This method
may be applicable to the sampling systems themselves.

40 CFR 60, Appendix A, Reference 2C Determination of Stack Gas Velocity and Volumetric

Flow Rate in Small Stacks or Ducts: This method allows for the following:

1.

2.

T ion of the rement site  cording to Method 1A in Ap; dix A of 40 60.

The selection of the number of traverse point measurements per Figure 1-2, "Minimum
number of traverse points for velocities (nonparticulate) traverses,” in Method 1 in Appendix
A of 40 CFR 60.

The location of the individual traverse measurement points according to Table 1-2, "Location
of Traverse Points in Circular Stacks® of Method 1, of Appendix A of 40 CFR 60.

Apparatus

Procedure.
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Documentation: Job Control System Work Packages listed under "Subpart = Section
61.93 (b) (1) (iii)"

GUIDANCE/DATA SHEET FOR 244-S DCRT EXHAU. ' STACK
(296-S-22) FLOW MEASUREMENT

Facilities Maintenance Support Services Preventive Maint: ance
Procedure 7-GN-56, Rev 2

Comparison: See the discussion below under "Method 1A, Section 2.1.1: PM
Measurement” for selection of the measurement site and
requirements. The measurement site is 5 duct diameter w  =r the
nozzle opening of the record sampler probe and 4.75 duct iameters
above the fan discharge to the stack. Figure 1-2 of Meth¢ 1 in
Appendix A of 40 CFR 60 specifies 16 measurements if t flow
disturbances upstream of the site is less than 6 duct diame s.
However, this figure is mainly for large stacks (although it is
referenced for use with small stacks). In a stack that is 15 cm (6 in.)
in diameter, an increasing number of measurement points  gins to
get senseless. Logically, there comes a point when additic il data
points are no longer useful. Therefore it was decided that
measurements would be taken on each of 8 annular traver: points
located according to Table 1-2, "Location of Traverse Poi in
Circular Stacks” of Method 1, of Appendix A of 40 CFR 1. Only
one port is at this location, so only one set of traverse poi : can be
taken.

A standard pitot tube is used as specified. However, the | cedure
is not duplicated. A new procedure is under development at will
duplicate the regulatory procedure.

§ubpag§ H Section 61,93 (b)(1)(iii) The frequency of flow ratc measurements shall dcpchd upol e variability

of the cffluent flow rate. For variable flow rates, continuous or frequent flow rates measurements shallbem: . For
relatively constant flow rates only periodic measurements are necessary.

Documentation: The following flows were obtained from this facility. Note, whe
available the Job Control System Work Package number and date the
measurement was taken is given:
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DATE f'/min WP NO.
09/18/90 122 NONE
05/11/93 174 2W-92-00963
AVERAGE 148
VARIABILITY -18%/+18%
STANDARD DEVIATION 37
95% CONFIDENCE INTERVAL 467
RANGE Not enough data points to establish.

Comparison: Although the regulations do not specifically define variable versus constant
flow rate, a flow rate with a variability of less than + 20 percent has been defined at the
Hanford Site as being continuous. This criteria is specified in SD-WM-CR-016. The flow
rates given above are constant with the little data available. The schedule for taking these
flows is quarterly. Although the quarterly schedule is not always met, the requirement at the
Hanford Site is to take flow rates at least annually when the exhauster is running. This
exhauster does not always run. Its purpose is to run when the temperature of the waste in
the tank is above 60 °C (140 °F) and/or while waste is being transferred through this
facility.

Subpag:: H Sg;tigm 61,23 !!2“2! Radionuclides shall be directly monitored or extracted, collected, and measured

using the following methods:

S!!!!Dﬂﬂ H Section 61,93 ()(2)(1) Reference Method 1 of Appendix A Part 60 shall be used to select

monitoring or sampling sites.

40 CFR 60, Appendix A, Method 1 Sample and Velocity Traverses for Stationary Sources.
40 CFR 60, Appendix A, Method 1, Section 1.2; Applicability This method is

applicable to flowing gas streams in ducts, stacks, and flues. This method cannot be used when (1) flow is
cyclonic or swirling (see section 2.4); (2) a stack is smaller than about 0.30 m (12 in.) in diameter, or 0.071
m? (113 in.) cross-sectional area; or (3) the measurement site is less than two stack or duct diameters
downstream or less - a ¢ .eter upstre fr  a flow distur e.

Documentation: Drawing H-2-71048

Comparison: This stack is smaller than the 30-cm (12-in.) applicability criteria; it
is only 15 cm (6 in.). See Method 1A below.

40 CFR 60, Appendix A, Method 1, Ser**~n 2.1: Selection of Measurement Site

Sampling or velocity measurement is performed at a site located at least 8 stack or duct diameters
downstream and 2 diameters upstream from any disturbances such as a bend, expansion, or contraction in the
stack, or from a visible flame. If necessary, an alternative location may be selected, at a position at least two
stack or duct diameters downstream and a half diameter upstream from any flow disturbance.
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Not applicable. This stack is smaller than the 30-cm (12-in.) applicability ¢ eria; it is
‘only 15 cm (6 in.).

40 CFR ndix A, Method 1A Sample and Velocity Traverses for S| onary
Sources with Small Stacks or Ducts This method is applicable to stacks or ducts less th: about 0.30
m (12 in.) in diameter, or 0.071 m? (113 in.?) cross-sectional area, but equal to or great han about
0.10 m (4 in.) in diameter or 0.00812 m® (12.57 in.?) in cross-sectional area.

40 CFR 60, Appendix A, Method 1A, Section 2,1,1; PM Measure :nt
Method 1A calls for the sampling sites to be preferably located at least 8 equivalent stack or duct
diameters downstream and 10 equivalent diameters upstream from any flow disturbances. The
velocity measurement location is recommended to be at a site located 8 equivalent stack  duct
diameters downstream of the sampling site. This method further stipulates that if such 1« tions are
not available, then the sampling site should be located at least 2 equivalent stack or duct uneters
downstream and 2'4 stack diameters upstream from any flow disturbances. The velocity easurement
device should then be located 2 equivalent stack diameters downstream from the sampling site.

Documentation: Drawing H-2-71048

GUIDANCE/DATA SHEET FOR 244-TX DCRT E 1AUST
STACK (296-T-18) FLOW MEASUREMENT

Facilities Maintenance Support Services Preventive
Maintenance Procedure 7-GN-56, Rev 2

Comparison: This stack is smaller than the 30-cm (12-in.) ap} cal ity
critena; it is only 15 cm (6 in.).

This stack is 15 cm (6 in.) in diameter. The sample ‘obe
location is located 5 ft above the fan discharge into t|  stack.
The closest flow disturbances are:

Dowi nt nc : o ing of t ol 2 duct
diameters below the nozzle opening of the CAM s : probe.

Upstream the fan discharge into the stack is 9.75 duct
diameters below the sample probe.

Flow measurements are accomplished via Facilities
Maintenance Support Services Preventive Maintenance
Procedure 7-GN-56, Rev 2. One port is chosen for t
measurement. The port is S duct diameter under the izzle
opening of the record sampler probe and 4.75 duct di 1eters
above the fan discharge to the stack. Although
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this location is not downstream of the sample probe, it is
considered to be a conservative location for measurement
purposes for two reasons:

1. Three sample probes are on this stack. Two are for
continuous monitors and one is for the record sampler.
Each probe draws a sample at a rate of approximately
57 L/min (2 ft*/min) of air flow from the stack to total
170 L/min (6 ft*/min). This sample flow taken from the
average stack flow given above of 4191 L/min
(148 ft3/min), will result in 4021 L/min (142 ft*/min)
downstream of all three sample probes. Although
6 ft’/min only represents 4 percent of the average stack
flow, a more conservative representation of the actual
totalized flow can be gained from the measurement
occurring below the sample probes. Totalized flow is
necessary for total emission calculations.

2. Because the probes are removing air from the stack
stream, the location of the flow measurement below the
sample probes give a truer representation of the flow rate
for the first sample probe (the record sampler). This
allows for a truer representation of the isokinetic flow
conditions that are used to determine the efficiency of the
system.

Measurements are taken on each of 8 annular traverse
points located according to Table 1-2, "Location of
Traverse Points in Circular Stacks" of Method 1, of
Appendix A to this same regulation.

Sgbpgl_‘t H Section §1,23 (b) (2) (i) The cffluent stream shall be directly monitored continuously with an

in-line detector or representative samples of the cffluent stream shall be withdrawn continuously from the sampling site
following the guidance presented in ANSI N13.1-1969, "Guide to Sampling Airborne Radioactive Materials in Nuclear
Facilities” (including the guidance presented in Appendix A of ANSIN13.1).

ANSI \T13 l'lgfn Y03 L e PR -— e - a - - 'lﬂ_r_ s _ mT ,m
Facilities The guiaance tor this standard starts in Section 4. Principles. Section 4.1 is General, Section
4.2 is Representative Samples, Section 4.2.1 is Samples Representasive According to Spacial Location,
Section 4.2.1.1 is Sampling in a Zone Occupies by Workers. The first section in this ANSI standard
applicable to the comparison of this document is 4.2.1.2.

ANST N13.1-1969, Section 4.2.1,2 Sampling point should be a minimum of 5§ diameters (or 5

times the major dimeansion for rectangular ducts) downstream from abrupt changes in flow direction or
prominent transitions.
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13.1- ion 5,2.2, Particl 1 ith ignifican
Differentiation Various collectors are applicable to sampling airborne radioactive materials. . .
ANSI N13.1-1969, Section 5.2.2.1 (see Appendix N)

ANSI N13.1-1969, Section 5,2.2,1,7 (see Appendix N)
ANSI N13.1-1969, Section 5.3, Gases Airborne radioactive volatile materials and so-called

"permanent gases such as tritium are frequently important contaminants and their sampling and collection
requires techniques and methods differing from those used in particle sampling.

Documentation: WHC-SD-WM-EMP-031, Rev 0

Comparison: No volatile radionuclides are present at this facility.

ANSI N13.1-1969, Section 6.0 (see Appendix N)

ANSI N13,1-1969, Appendix A, Section A1 Minimization of the length and bends of sample

delivery lines will contribute to representative sampling.

Documentation: Drawing H-2-46785 and field walkdown

Comparison: The sample line is approximately .46 m (1.5 ft) long with a single
90 degree bend. The tube is 1.3 cm (1/2 in.) OD by 0.09 cm
(0.035 in.) wall.

ANSI N13.1-1969, Appendix A, Section A2 The distance from the last upstream disturbance to

the point of sample extraction should be a minimum of 5 and preferably 10 or more duct diameters
downstream. Sampling from a vertical run avoids stratification due to gravity settling. Sampling as far
downstream as possible avoids most transient variation in airstream quality.

Not applicable. 40 CFR 61.93 (b)(2)(i) specifies the site location. See comparison
under "Method 1A, Section 2.1.1: Selection of Measurement Site."

ANSI N13.,1-1969, Appendix A “ection A? * Velocity and flow distribution should be ~  wn

for the sampli point, 1 partic and ous composiuon should be rep 1ative.
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Velocity measurements are accomplished by Facilities Ma tenance
Support Services Preventive Maintenance Procedure 7-GN-56, Rev 2
in conjunction with supplemental GUIDANCE/DATA SH :T FOR
244-TX DCRT EXHAUST STACK (296-T-18) FLOW
MEASUREMENT. From the section above, "Subpart H

Section 61.93 (b)(1)(iii)," the average flow rate was seen  be 4191
L/min (148 ft'/min). For a 15 c¢m (6 in.) stack, this amot s to a
velocity of 3.8 m (12.6 ft)/second. According to Tat : Al in the
ANSI N13.1-1969 Standard laminar flows occur below .2_. m
(0.68 ft)/second. Above that turbulent flows exist. Figure L-3
shows the velocity distribution for this stack. Note that tt
distribution is based on a very limited amount of data. U. the
following equation to convert from velocity pressure (inch  water,
gauge) to velocity (feet per minute).

Velocity=4005 +/VelocityPressure
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Figure L-1. Stack Flow Distribution 296-S-22-A.
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ANSI N13,1-1969, Appendix A, Section A3.2 A multiple number of withdrawal »dints each

representing approximately equal areas based on the duct or stack dimensions is desirable.

Documentation: Drawing H-2-46785

Comparison: This drawing shows the probe with one nozzle. This is &
recommended in this section of the ANSI N13.1-1969 St: lard for
this size stack 15 cm (6 in.).

ANSI N13,1-1969, Appendix A, Section A3.3 The velocity distribution across tt duct or stack

should be known in order to establish isokinetic flow and representative sample points.

Documentation: Facilities Maintenance Support Services Preventive Maint ance
Procedure 7-GN-56, Rev 2
GUIDANCE/DATA SHEET FOR 244-S DCRT EXHAU. ' STACK
(296-S-22) FLOW MEASUREMENT

Comparison: The velocity distribution is not known. However, uniform
distribution may be assumed (see discussion under
"ANSI N13.1-1969, Appendix A, Section A3.1" above).
The designed isokinetic flow rate in the stack is 3313 L/m
(117 ft*/min), based on a sample flow of 62.3 L/min (2.2 /min).
Although, it is not reasonable to assume that the design fl. ' is
maintained. To determine the true or actual operating cor tion
isokinetic flow rate sample data and instrumentation errors must be
accounted for. From 1992 data, the actual sample flow at 1e sample
nozzle openings (taking into account variability in the read gs and
instrumentation errors) is from 39.6 to 73.6 L/min (1.4 to
2.6 ft’/min). From this, the actual or operatir~ isokinetic )w rate
in the stack is from 2095 to 3907 L/min (74 to i38 f/mi  Section
Subpart H Section 61.93 (b)(1)(iii) above gives the actual  w rates
measured in the stack. The average of this data is 4191 1 in
(148 ft3/min) with observable minimum and maximum flow rates
between 3454 and 4927 L/min (122 and 174 ft*/min).

ANSI N13.1-1969, Appgndix A, Section A3.4 Sampling probe configuration is re amended

by figures in this ANSI Standard, with minimum radius bends and precisely tapered probe end e 3s.

Qm' umentation:

Comparison:

Drawing H-2-46785

This drawing provides the probe as a 1.91-cm (3/4-in.) SCHD 40
pipe with a 7.6 cm (3 in.) 90 degree radius bend and a 3 in. vertical
length under that. The inside diameter of this probe is 2.093 cm
(0.824 in.). According to ANSI the bend radius, and the v tical
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should both be 5 times the inside diameter. Five times the inside
diameter of this probe is 10.46 cm (4.12 in.). In addition the nozzle
is tapered to a knife edge.

) ndix B . ition i ;
Documentation: WHC-SD-WM-ES-291, Rev 1

Comparison: The estimate made for this stack was made using an up-to-date
computer software program. The program title is "DEPOSITION
2.0" and is referenced as Anand, N. K., McFarland, A.R., Wong,
F.S, Kocmound C.J., DEPOSITION 2.0, NRC NuReg/GR-006,
Serial # 2145, March 8, 1993, Aerosol Technology Laboratory,
Department of Mechanical Engineering, Texas A&M University
College Station, TX 77843.

Because particle sizes are not known, a spread of particle sizes was
used (i.e., 10, 3.5 and 1 micron in size). The results are as follows:

STACK NUMBER 296-S-22 SAMPLING SYSTEM PARTICLE PENETRATION

PERCENTAGE
PARTICLE SIZE
Range 10 um 3.5 um 1 um
Probe Total Probe Total Probe Total
Minimum 95.5 9.2 98.4 78.7 99.5 97.6
Average 101.9 17.3 99.7 84.5 99.7 98.3
Maximum 115.2 40.1 101.9 91.0 100.1 99.1

The vanables used in this program are as follows:

S :k diame -6 in. 0.1524
Area = 7R? = 0.01824 m?

Stack Stream Velocity (m/s): 3.16 to 4.50
Average: 3.83
Probe Equivalent Radius = 0.412 in.

Probe Equivalent Diameter = 0.824 in. = 20.9296 mm
Designed Sample Flow Rate = 2.2 ft’/min = 62.29696 L/min
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Sample Flow rate (L/min): 39.64 to 73.62
Average: 56.63
Line Length = 1.5 ft = 0.4572 m

_Tube ID = 0.43 in. = 10.922 mm
one 90 degree bend.

ANSI N13.1-1969, Appendix C, Errors Due to Anisokinetic Sampling E luated
with the software discussed above under ANSI N13.1-1969, Appendix B, P: icle

Deposition in Sample Lines.
Subpart H Section 61,93 (b) (2) (iii) (scc Appendix N)
Subpart H Section 61,93(b)(2)(iv) (see Appendix N)
Subpart H Section 61,93(b)(3) (sec Appendix N)
Subpart H Section 61,93(b)(4)(i) (see Appendix N)
Subpart H Section 61.93(b)(4)(ii) (see Appendix N)
Subpart H Section 61,93(b)(5) (sce Appendix N)

=

==
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APPENDIX M

40 CFR 61.93, SUBPART H COMPARISON FOR 296-T-18
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POINT-BY-POINT NESHAP COMPLIANCE COMPARISON FOR THE

244-TX DOUBLE CONTAINED RECEIVER TANK
EXHAUSTER STACK NUMBER 296-T-18

Subpart H Section 61,93 (a) (see Appendix N)

Subpart H Section 61,93 (h) Radionuclide emission rates from point sources (stacks or vents) shall be measured
in accordance with the following requirements or procedures for which EPA has granted prior approval:
Wﬂm} Effluent flow rate measurements shall be made using the following methods:
Subpart H Section 61,93 (b)(1)(i) Reference Method 2 of Appendix A to Part 60 shall be used to determine
velocities and volumetric flow rates for stacks and large vents.

Documentation: Drawing: H-2-73839

Comparison: Method 2 is for stacks larger than 30 cm (12 in.). This stack is smaller

than the 30 cm (12 in.) applicability criteria; it is only 15 cm (6 in.).
Method 2C is applicable for small stacks. See discussion under Method
2C below.

Sgbpgﬂ H Section 61,93 (b)(1)(ii) Reference Method 2A of Appendix A to Part 60 shall be used to determinc

velocities and volumetric flow rates through pipes and small ducts.

mentation:

Comparison:

Not applicable.

Method 2A is not applicable for stacks. It is applicable for pipes and ducts
where the entire effluent is run through a measuring device. This method
may be applicable to the sampling systems themselves.

40 CFR 60, Appendix A, Reference 2C Determination of Stack Gas Velocity and Volumetric

Flow Rate in Small Stacks or Ducts: This method allows for the following:

1.

2.

The s¢ tion of the rement s cordingto M  d 1A in Append A of 40 CFR 60.
The selection of the number of traverse point measurements per Figure 1-2, "Minimum
number of traverse points for velocities (nonparticulate) traverses,” in Method 1 in

Appendix A of 40 CFR 60.

The location of the individual traverse measurement points according to Table 1-2, "Location
of Traverse Points in Circular Stacks” of Method 1, of Appendix A of 40 CFR 60.

Apparatus

Procedure.
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Documentation: Job Control System Work Packages listed under "Subpart | Section
61.93 (b) (1) (iii)"

GUIDANCE/DATA SHEET FOR 244-TX DCRT EXHAUST
STACK (296-T-18) FLOW MEASUREMENT

Facilities Maintenance Support Services Preventive Maint ance
Procedure 7-GN-56, Rev 2

Comparison: See the discussion below under "Method 1A, Section 2.1.1: PM
Measurement” for selection of the measurement site and
requirements. The measurement site is 1.3 cm (1/2in.) d it
diameter under the nozzle opening of the record sampler  jbe and
9.5 duct diameters above the fan discharge to the stack. 1 ure 1-2
of Method 1 in Appendix A of 40 CFR 60 specifies 16 m surements
if the flow disturbances downstream of the site is less than 1.5 duct
diameters. However, this figure is mainly for large stacks (although
it is referenced for use with small stacks). In a stack that is 15 cm
(6 in.) in diameter, an increasing number of measurement _)ints
begins to get senseless. Logically, there comes a point wi 1
additional data points are no longer useful. Therefore it w : decided
that measurements would be taken on each of § annular tr: 2rse
points located according to Table 1-2, "Location of Traver Points
in Circular Stacks” of Method 1, of Appendix A of 40 CF 60.
This is performed in each of the two perpendicular flow
measurement ports.

A standard pitot tube is used as specified. However, the f cedure
is not exactly duplicated as yet. A new procedure is under
development that will duplicate the regulatory procedure.

Subpaﬂ H Section 51,22 (b)(1)(iii) The frequency of flow rate measurements shall depend upor ¢ variability

of the effluent flow rate. For variable flow rates, continuous or frequent flow rates measurements shall be me¢ . For
relatively constant flow rates only periodic measurements are necessary.

Documentation: The following flows were obtained from this facility. Note, whe
available the Job Control System Work Package number and date the
measurement was taken is given:
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DATE W in wp#
08/20/90 185 NONE
11/28/90 328 NONE
02/26/91 333 NONE
05/20/91 237 2W-91-00399
08/26/91 284 2W-91-00856
04/14/93 305 2W-92-00525
05/13/93 281 2W-93-00313
AVERAGE 279
VARIABILITY -34%/+19%
STANDARD DEVIATION 53
95% CONFIDENT INTERVAL 129
RANGE 150 to 408

Comparison: Although the regulations do not specifically define variable versus

constant flow rate, a flow rate with a variability of less than

+ 20 percent has been defined at the Hanford Site as being
continuous. This criteria is specified in SD-WM-CR-016. The flow
rates given above are therefore, variable. The schedule for taking
these flows is quarterly. Although the quarterly schedule is not
always met, the requirement at the Hanford Site is to take flow rates
at least annually when the exhauster is running. This exhauster does
not always run. Its purpose is to run when the temperature of the
waste in the tank is above 60 °C (140 °F) and/or while waste is
being transferred through this facility.

Subpa;:]; H Sectign §1,23 !!2“2! Radionuclides shall be directly monitored or extracted, collected, and measured

using the following methods:

Subpgg:t H Sg;tign §1,23 ﬂznzni! Reference Method 1 of Appendix A Part 60 shall be used to select

monitori >t pling sites.

4Q QFR 6Q, Agmndix A, Method 1 Sample and Velocity Traverses for Stationary Sources.

FR 60. Appendix A, Method 1 ion 1.2;: Applicability This method is
applicable to flowing gas streams in ducts, stacks, and flues. This method cannot be used when (1) flow is
cyclonic or swirling (see section 2.4); (2) a stack is smaller than about 0.30 m (12 in.) in diameter, or 0.071
m® (113 in.?) cross-sectional area; or (3) the measurement site is less than two stack or duct diameters
downstream or less than a half diameter upstream from a flow disturbance.

Documentation: Drawing H-2-73839
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Comparison: This stack is smaller than the 30-cm (12-in.) applicability
is only 15 cm (6 in.). See Method 1A below.

i h ion 2,1; Selection of M.
Sampling or velocity measurement is performed at a site located at least 8 stack or duct diamete
downstream and two diameters upstream from any disturbances such as a bend, expansion, or ¢
the stack, or from a visible flame. If necessary, an alternative location may be selected, at a po
2 stack or duct diameters downstream and a half diameter upstream from any flow disturbance.

Not applicable. This stack is smaller than the 30 cm (12 in.) applicability ¢
only 15 cm (6 in.).

40 CFR ix hod 1A, Sample and Vel Traven
Stationary Sources Wlth Small Stacks or QQQLS This method is applicabls

ducts less than about 0.30 m (12 in.) in diameter, or 0.071 m? (113 in.?) cross-sectional :
equal to or greater than about 0.10 m (4 in.) in diameter or 0.00812 n? (12.57 in.?) in &
area.

40 CFR Appendix A, Method 1A ion 2,1,1; PM M

Method 1A calls for the sampling sites preferably to be located at least 8 equivalent stac]

teria; it

it_Site

raction in
on at least

2ria; it is

for
» stacks or
a, but
s-sectional

nt
r duct

diameters downstream and 10 equivalent diameters upstream from any flow disturbances. The
velocity measurement location is recommended to be at a site located 8 equivalent stack or duct

diameters downstream of the sampling site. This method further stipulates that if such lo
not available, then the sampling site should be located at least 2 equivalent stack or duct
downstream and 2'4 stack diameters upstream from any flow disturbances. The velocity

jons are
meters
:asurement

device should then be located 2 equivalent stack diameters downstream from the sampling site.

Documentation: Drawing H-2-73839

GUIDANCE/DATA SHEET FOR 244-TX DCRT E
STACK (296-T-18) FLOW MEASUREMENT

Facilities Maintenance Support Services Preventive
M n P 2dure 7-_N-f Rev?2

Comparison: This stack is smaller than the 30 cm (12 in.) applicat
criteria; it is only 15 cm (6 in.).

This stack is 15 cm (6 in.) in diameter. The sample
location is located 1.5 m (5 ft) above the fan dischar;
stack. The closest flow disturbances are:

Downstream the nozzle opening of the sample probe
diameters below the nozzle opening of the CAM sam

Upstream the fan discharge into the stack is 9.5 duct
below the nozzle opening of the sample probe.

IAUST

ity

obe
into the

2 duct
: probe.

ameters
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Flow measurements are accomplished via Facilities
Maintenance Support Services Preventive Maintenance
Procedure 7-GN-56, Rev 2. There are two perpendicular ports
chosen for the measurement. These ports are one duct
diameter below the center line of the record sample probe (the
record sample probe extends 6 vertical inches down from its
centerline) and 9.5 duct diameters above the fan discharge into
the stack. Although this location is not downstream of the
sample probe, it is considered to be a conservative location for
measurement purposes for two reasons:

1. Three sample probes are on this stack. Two are for
continuous monitors and one is for the record sampler.
Each probe draws a sample at a rate of approximately
57 L/min (2 ft!/min) of air flow from the stack to total
170 L/min (6 ft*/min). This sample flow taken from the
average stack flow given above of 7900 L/min
(279 ft*/min), will result in 2042 L/min (273 ft*/min)
downstream of all three sample probes. Although
170 L/min (6 ft/min) only represents 2 percent of the
average stack flow, a more conservative representation of
the actual totalized flow can be gained from the
measurement occurring below the sample probes.
Totalized flow is necessary for total emission
calculations.

2.  Because the probes are removing air from the stack
stream, the location of the flow measurement below the
sample probes give a truer representation of the flow rate
for the first sample probe (the record sampler). This
allows for a truer representation of the isokinetic flow
conditions that are used to determine the efficiency of the
system.

M its are taken 1 ch« i 1wular t

points located according to Table 1-2, "Location of
Traverse Points in Circular Stacks" of Method 1, of
Appendix A to this same regulation. This is performed
in each of the two perpendicular flow measurement

ports.
Subpag; H Sectign 61,23 !b{ !2! ﬁi) The effluent stream shall be directly monitored continuously with an

in-line detector or representative samples of the effluent stream shall be withdrawn continuously from the sampling site
following the guidance presented in ANSI N13.1-1969 "Guide to Sampling Airborne Radioactive Materials in Nuclear
Facilities™ (including the guidance presented in Appendix A of ANSIN13.1).
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I N13.1-1 i ling Airborne Radi ive Materials in uclear
Facilities The guidance of this standard start in Section 4. Principles. Section 4.1 is General, Section 4.2
is Represenzasive Samples, Section 4.2.1 is Samples Representative According to Spacial Locasii  Section
4.2.1.1 is Sampling in a Zone Occupies by Workers. The first section in this ANSI standard ap  :able to the
comparison of this document is 4.2.1.2.

ANSI N13.1-1969, Section 4,2.1,2 Sampling point should be a minimum of 5 diamet  (or §

times the major dimension for rectangular ducts) dowustream from abrupt changes in flow direct 1 or
prominent transitions.

Not applicable. 40 CFR 61.93 (b)(2)(i) specifies the site location. See com; rison
under "Method 1A, Section 2.1.1: Selection of Measurement Site."

ANSIT N13,1-1969, Section 4.2,2 Samples should be representative with respect to phy al and

chemical composition of airstream.
Documentation: WHC-SD-WM-EMP-031, Rev 0

Comparison: No particle size studies have been performed at this facility, although
a particle loss determination has been informally (at this tit )
accomplished. Information given in WHC-SD-WM-EMP-031, Rev 0
suggest that the sample should consist mainly of **Sr, ¥7C  and
B9240py, These radionuclides are particulate in nature and 2 not
volatile.

I N13.1-1 ion 4 mple Pr mming Many factors enter into |  design of
a sampling program. The sampling program includes the frequency, duration, and volume rate of sampling.
In most cases, the selection of these three elements in programming will be a compromise betwe« ideal
values and those which provide safety and yet are technically, economically, and conveniently ac  :ved.

ANSI N13.1-1969, Section 4.3.1 (see Appendix N)

NS 3.1- 1,3 (see Appendix N)
ANSI N13.1-1969, Section 4.3.3 (see Appendix N)
ANSI N13.1-1969, Section 4.3.4 (see Appendix N)

ANSIT N13.1-1969, Section 4.3.5 (see Appendix N)
ANSI N13.1-1969, Section S, Methods
ANST N13.1-1969, Section 5.1, General Two forms of airborne radioactive material ‘e

particulate and gases; the particles can be solid or liquid, although particulates are generally cons red to be
very small fragments of solids. . .

Documentation: WHC-SD-WM-EMP-031, Rev 0
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Comparison: Information given in WHC-SD-WM-EMP-031 suggest that the
sample should consist mainly of **Sr, *¥'Cs, and ®%%°Pu, These
radionuclides are particulate in nature and are not volatile.

- i icl

ANSI N13.1-1969, Section 5,2.1, Sample Delivery Principles concerning the removal of a

representative portion of a contained stream, as from a large duct, have been presented in Section 4. . .

13.1- ion 5,2,2, Particl 1l with ignificant Siz
Differentiation Various collectors are applicable to sampling airborne radioactive materials. . .

ANSI Nl:,l-lﬂﬂ?_, Section 5,2,2.1 (see Appendix N)
- ion 5,2,2,1,7 (see Appendix N)
ANSI N13.1-1969, Section 5.3, Gases Airborne radioactive volatile materials and so-~called

“permanent” gases such as tritium are frequently important contaminants and their sampling and collection
require techniques and methods differing from those used in particulate sampling.

Documentation: WHC-SD-WM-EMP-031, Rev 0

Comparison: No volatile radionuclides are present at this facility

ANSI N13,1-1969, Section 6.0 (see Appendix N)
13.1-1 ndix A ion A1l Minimization of the length and bends of sample

delivery lines will contribute to representative sampling.
Documentation: Drawing H-2-73812 and field walkdown

Comparison: The sample line is approximately .457 m (1.5 ft) long with a single
90 degree bend. The tube is 1.3 cm (1/2 in.) OD by 0.09 cm
(0.035 in.) wall.

1-1 * pendix A, _:ction A2 The distance from the last upstream disturbance to
tae point of sample extraction should be a minimum of 5 and preferably ten or more duct diameters
downstream. Sampling from a vertical run avoids stratification due to gravity settling. Sampling as far
downstream as possible avoids most transient variation in airstream quality.

Not applicable. 40 CFR 61.93 (b)(2)(i) specifies the site location. See comparison
under "Method 1A, Section 2.1.1: Selection of Measurement Site."

ANSI N13,1-1969, Appendix A, Section A3.1 Velocity and flow distribution should be known

for the sampling point, and particle and gaseous composition should be representative.

Documentation: Not applicable.

M-S
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Comparison:

Velocity measurements are accomplished by Facilities Mai
Support Services Preventive Maintenance Procedure 7-GN
2, Airflow Capacity and Distribution Tests in conjunction
supplemental GUIDANCE/DATA SHEET FOR 244-TX L

EXHAUST STACK (296-T-18) FLOW MEASUREMENT.

the section above, "Subpart H Section 61.93 (b)(1)(iii)," 1
flow rate was observed to be 7900 L/min (279 ft3/min). F
(6-in.) stack, this amounts to a velocity of 7.3 m (24 ft)/s¢
According to Table Al in the ANSI N13.1-1969 Standard
flows occur below .207 m (0.68 ft)/second. Above that tu
flows exist. Figure M-1 shows the velocity distribution for
which is based on a limited amount of data. Note that the
measurement location is 6 duct diameters upstream from tl
sampling locating. Since there are no flow disturbances be
flow measurement location and the sampling location, the
should be much more uniform at the sampling location. U
following equation to convert from velocity pressure (incht
gauge) to velocity (feet per minute).

Velocity=4005 */VelocityPressure

2nance
5, Rev
th

RT
From
average
a 15cm
nd.
ninar
ulent

is stack,
ow

reen the
tribution
the
water,
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Figure M-1. Stack Flow Distribution 296-T-18-A.

DATE MEASURED

" 5/13793
4/14/83

3
0s

o
c )

(Bm.) 33ns534d  AL12073A

0]

A)

DISTANCE ACROSS STACK (inches) (Port

Stack flow measurement location Is 4 duct dlameters downstream of the fan Inlet to stack

and 6 duct diameters upstream of the sampling location.

NOTE -
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ANSI N13.1-1969, Appendix A, Section A3,2 A multiple number of withdrawal ints each

representing approximately equal areas based on the duct or stack dimensions is desirable.
Documentation: Drawing H-2-73812

Comparison: This drawing shows the probe with one nozzle. This is as
recommended in this section of the ANSI N13.1-1969 Sta ard for
this size stack [15 cm (6 in.)].

ANSI N13.1-1969, Appendix A, Section A3,3 The velocity distribution across the duct or stack

should be known in order to establish isokinetic flow and representative sample points.
Documentation: Facilities Maintenance Support Services Preventive Maint« ince
Procedure 7-GN-56, Rev 2

GUIDANCE/DATA SHEET FOR 244-TX DCRT EXHA! T
STACK (296-T-18) FLOW MEASUREMENT

Comparison: The velocity distribution is not known. However, uniform
distribution may be assumed (see discussion under "ANSI
N13.1-1969, Appendix A, Section A3.1" above).

The designed isokinetic flow rate in the stack is 7673 L/m

(271 ft*/min), based on a sample flow of 62.3 L/min (2.2 /min).
Although, it is not reasonable to assume that the design flc is
maintained. To determine the true or actual operating condition
isokinetic flow rate sample data and instrumentation errors iust be
accounted for. From 1992 data, the actual sample flow at e sample
nozzle openings (taking into account variability in the read 3s and
instrumentation errors) is from 42.5 to 70.8 L/min (1.5 to

2.5 ft/min). From this, the actual or operating isokinetic w rate
in the stack is from _210 to 8._1 L/min (184 to 308 ft//mi .
Section Subpart H Section 61.93 (b)(1)(iii) above gives the :tual
flow rates measured in the stack. The average of this data

7900 L/min (279 ft/min) with a 95 percent confidence that this flow
rate will be between 4247 to 11,552 L/min (150 to 408 ft*/ in).

ANSI N13.1-1969, Apgengix A, Section A3.4 Sampling probe configuration is rec 1mended

by figures in this ANSI Standard, with minimum radius bends and precisely tapered probe end e s.

Documentation: Drawing H-2-73812
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This drawing shows the probe as a 1.3 cm (1/2-in.) SCHD 80 pipe

with a 7.6-cm (3-in.) 90 degree radius bend and a 7.6-cm (3-in.)
vertical length under that. The inside diameter of this probe is 1.387
cm (0.546 in.). According to ANSI the bend radius, and the vertical
should both be 5 times the inside diameter. Five times the inside
diameter of this probe is 6.93 cm (2.73 in.). In addition the nozzle

is tapered to a knife edge.

1 - ndix B, Particle Deposition i le Lin

Documentation: WHC-SD-WM-ES-291, Rev 1

Comparison:

The estimate made for this stack was made using an up-to-date

computer software program. The program title is "DEPOSITION
2.0" and is referenced as Anand, N. K., McFarland, A.R., Wong,
F.S, Kocmound C.J., DEPOSITION 2.0, NRC NuReg/GR-006,
Serial # 2145, March 8, 1993, Aerosol Technology Laboratory,
Department of Mechanical Engineering, Texas A&M University
College Station, TX 77843. This program also provides for

anisokinetic sampling affects as discussed in ANSI N13.1-1969,

Appendix C.

Because particle sizes are not know a spread of particle sizes were
used 10, 3.5 and 1 micron in size. The results are as follows:

STACK NUMBER 296-T-18 SAMPLING SYSTEM PARTICLE PENETRATION

PERCENTAGE
PARTICLE SIZE
Range 10 um 3.5 um 1 um
Probe Total Probe Total Probe Total
Minimum 84.0 8.8 95.2 76.9 98.6 96.8
Average 94.9 16.1 ‘,_..1 1 82.3 989 97.4
Maximum 129.8 39.4 | 103.8 91.9 99.6 98.5

The variables used to derive the values in this table are as follows:

Stack diameter 6.065 in. = 0.154 m

Area = ¥R? = 0.0186 m?

Stack Stream Velocity (m/s): 3.81 to 10.35
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Average: 7.08
Probe Equivalent Radius = 0.273 in.
Probe Equivalent Diameter = 0.546 in. = 13.8684 mm
Designed Sample Flow Rate = 2.2 ft/min = 62.29696 L/min
Sample Flow rate (L/min): 42.47 to 70.79
Average: 56.63
Line Length = 1.5 ft = 0.4572 m
Tube ID = 0.43 in. = 10.922 mm
one 90° bend
kineti mpling E' luated
with the software discussed above under ANSI N13.1-1969, Appendix B, Pa cle
Deposition in Sample Lines.
H ion 61 2) (iii (see Appendix N)
Subpart H Section 61.93(h)(2)(iv) (scc Appendix N)
Subpﬂﬂ H Sg;tign §1,23§!m;§[ (see Appendix N)
Subpart H Section 61.93(b)(4)(i) (sec Appendix N)
Sgbggn H Sﬂﬁgm §1 ,23]!2”4”1” (scec Appendix N)

Subpart H Section 61,93(b)(5) (sec Appendix N)
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APPENDIX N

SECTIONS COMMON TO EVERY POINT-BY-POINT
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SECTIONS COMMON TO EVERY POINT-BY-POINT

S_\Lb_p_gﬂ_ﬂmm,m To determine compliance with the standard, radionuclide emissions shall be
determined and effective dose equivalent values to members of the public calculated using EPA approved sampling
procedures, computer models CAP-88 or AIRDOS-PC, or other procedures for which EPA has granted prior approval.
DOE facilities for which the maximally exposed individual lives within 3 kilometers of all sources of emissions in the
facility, may use EPA's COMPLY model and associated procedures for determining dose for purposes of compliance.

Documentation: WHC-SD-WM-EMP-031, Rev 0

DOE/RL-93-36
Comparison: The effective dose equivalent values to members of the public for the
stacks in this document are listed below.
CAP-88 ** 1992 1992 EDE
STACK # RADIONUCLIDE (mrem/Ci) EMISSIONS (mrem/year)
(Ci)
296-A-17 %0Sr 4.38E-02 4.6E-07 2.0E-08
1291 2.91E-01 1.5E-04 4 4E-05
B7Cs 2.39E-02 4.0E-06 9.6E-08
TOTAL ALPHA None Detected |0
TOTAL | 4.4E-05
296-P-26 | (emissions from this

stack are reported
with stack 296-A-

17)
296-A-25 None Detected {0
296-A-27 *Sr 4.38E-02 4.2E-08 1.8E-09
TOTAL ALPHA
TOTAL | 1.8E-09
B '/.§O-A-.47 ") 1UTAL ALrHA ! B None Detectea
TOTAL BETA 4.38E-02 4.1E-06 1.8E-07
TOTAL | 1.8E-07
296-B-28 TOTAL ALPHA 1.31E+01 6.0E-10 7.9E-09
TOTAL BETA 4.38E-02 2.4E-08 1.1E-09

TOTAL | 8.9E-09
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CAP-88 *= 1992 1992 DE
STACK # RADIONUCLIDE (mrem/Ci) EMISSIONS (mren _ear)
(Ci)
296-P-28 (emissions from this
stack are reported
with stack 296-P-23)
296-C-5 TOTAL ALPHA 1.31E+01 2.9E-09 3.8E-08
TOTAL BETA 4.38E-02 2.7E-07 1.2E-08
TOTAL | 5.0E-08
296-P-16 TOTAL ALPHA 1.31E+01 4.1E-09 5.4E-08
TOTAL BETA 4.38E-02 1.3E-05 5.7E-07
TOTAL | 6.2E-07
296-P-23 TOTAL ALPHA 7.79E+00 6.6E-10 5.1E-09
TOTAL BETA 2.60E-02 9.1E-07 2.4E-08
TOTAL |2.9E-08
296-S-15 TOTAL ALPHA None Detected
TOTAL BETA 2.60E-02 1.1E-07 2.9E-09
TOTAL {2.9E-09
296-S-22 None Detected |0
296-T-18 TOTAL BETA 2.60E-02 3.0E-08 7.8E-10
TOTAL |7.8E-10

** Assuming TOTAL BETA is from *Sr, TOTAL ALPHA is from *'Am

A MTIMW MPam a2 e e -—

© SAM

G WITH

Fl

1V FARLILLE DILED. Because knowledge of particle size distribution is important tc
of radiological effects, samplers and collectors may be deliberately designed to identify
fractions of the airborne material.

Documentation:

mpari

n:

The sampling systems are not designed to deliberately diffes

RHO-CD-1092

between particle sizes.

J AS
ation

itiate

ANSI N13,1-1969, Section 4.3,1 SENSITIVITY OF DETECTION AND MEASUREMENT.

Sensitivity and accuracy of the analytical or counting method will determine the minimum volume

which must be sampled to obtain the requisite accuracy and precision of results.

air
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Documentation:
Comparison:
ANSI N13.1-1969, Section 4.3.2 PERMISSIBLE LEVELS AT POINT OF SAMPLING. If

possible, the sample should be large enough to permit 1/10 the permissible level to be determined with
reliability.

Documentation: None.
Comparison: Refer to ANSI N13.1-1969, Section 4.3.1

ANSI N13,1-1969, Section 4.3,3 RADIOACTIVITY DECAY. The radioactive half-life of the

nuclide to be measured is an important consideration.
Documentation: WHC-EP-0536-1

Comparison: Radioactivity decay is addressed in Appendix G of the referenced
plan.

I N13,1-1 ion 4,3.4 NATURAL RADIOACTIVE MATERIALS. The presence of
natural radioactive materials of short half-life may mask the presence of significant quantities of longer lived
materials.

Documentation: WHC-EP-0536-1

Comparison: Natural radioactive materials are addressed in Appendix G of the
referenced plan.

ANSI N13.1-1969, Section 4.3.5 SPECIFIC NATURE OF THE OPERATION OR PROCESS.

The nature of the operation which creates the potential for airborne radioactive materials may influence the
sampling program. When the purpose of the sampling is to establish the total release of radioactive materials
to the environment, the sampling program must be designed to ensure obtaining an adequate sample during
accidental releases.

Documentation: WHC-SD-WM-EMP-031
- The operation of the facilities is described in the referenced
document. The types of accidental releases that would most likely
occur are 1) loss of negative tank pressure due to exhauster failure,
2) loss of negative tank pressure due to a gas bubble, 3) catastrophic
failure, or 4) HEPA filter failure. In the first three instances, the
environmental or area monitoring system would be relied upon to
obtain a sample. In the fourth instance the stack sampling system
and the area monitoring system would be relied upon to obtain a
sample.
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-1 ion 2.1 FILTERS. Appropriate filtration should be chost

sampling.

for

Documentation: Gelman Sciences, Inter-Office Memorandum to Karol Butcher
October 30, 1991, RE: Versapor 3000, DOP efficiency.

WHC-IP-0692

Health Physics Procedure No. 3.3.2, Rev 2

Comparison: 47 mm Versapor 3000 or equivalent air sample filter is us
record sampler. This filter is a membrane filter good for
0.3 um size particles with a collection efficiency of 95.8 percent.

ANSI N13.1-1969, Section 5.2.2,1,7 RELATED EQUIPMENT FOR FILTER SAM

Filter holder and support should be chosen for proper chemical compatibility, mechanical streng
and ease of operation in changing filters. Sample air movers should have the capability of deliv
necessary air flow against the resistance of the sampling system. Proper location and choice of
measurement device and flow rate control is important.

Documentation: WHC-SD-WM-ES-291

Comparison: The entire stack radionuclide sampling system consists of t
following elements and their corresponding functions:

The sampling probe withdraws the sample from the !
The sample transport line transports the sample to a
collection (the record sampler) and/or other detectior
(the CAMs).

The collection and/or detection devices collect the sai
The rotameter measures the flow through the system.

The gasmeter or totalizer totals the sample flow.

The pressure or vacuum gauge measures the vacuum
system.

The flow switch indicates when the sample flow falls
established limits.

for the
llecting

ING.
sealing,
ng the

W

k.
nple

evices

sle.

the

low

The flow regulator is used to adjust the flow to maintain

established flow rates within the system.
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e The vacuum pump supplies the flow through the system.

e The timer indicates the length of time the collection devices
have operated.

ANSI N13.1-1969, Section 5.3 GASES. (NOTE: This section is not applicable to all of the
stacks evaluated in this document) Airborne radioactive volatile materials and so-called "permanent” gases
such as tritium are frequently important contaminants and their sampling and collection require techniques and

methods differing from those used in particulate sampling.

Documentation: WHC-IP-0718

Comparison:

e 200 Area Health Physics Procedure No. 3.3.2, Rev 1

Silver zeolite cartridges are used and are designed to collect I, ¥*'I,
138b, *3Sn, '®Ru, and '“Ru. WHC presently uses two
manufacturers:

SAIC/RADECO
10373 Roselle Street
San Diego, Ca 92121

or

HI-Q Environmental Products Co
PO Box 2847
LaJolla, Ca 92038-2847.

The gross filter efficiency of a silver zeolite sampler is based on the
particular absorbed/adsorbed radionuclide being evaluated and the
porosity of the filter. For uses at the Hanford Site (i.e., ruthenium,
iodine) the efficiency is 99.2 to 99.98 (taken from Table O-2 of Air
Sampling Instruments, ACGIH, 7th edition, 1989).

ANSI N13.1-1969, Section 6.0 VALIDATION OF SAMPLE EFFECTIVENESS. Ina

cor pondi

with the resuits

resu fr ling a stack or other ex st n a facility should be consistent
Tom air samples drawn downwind or in the vicinity of the facility.
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Documentation: DOE/RL-93-36
WHC-EP-0573-1

Comparison: The stack sampling results are compared in Section 4 of
DOE/RL 93-36 to the area monitoring system results.

Wmm)ﬁﬁl Radionuclides shall be collected and measured using procedu;  based on

the principles of measurements described in Appendix B, Mcthod 114.
Documentation: WHC-EP-0536-1
Comparison: A point-by-point comparison for 40 CFR 61, Appendix B, } :thc 114,

Test Methods for Measuring Radionuclide Emissions from Stationary
Sources is provided in WHC-EP-0536-1.

Subpﬂﬂ H Sg;tign Ql ,23(!2!!2““’! A quality assurance program shall be conducted that meets th¢  srformance

requirements described in Appendix B, Method 114.

Documentation: WHC-EP-0536-1

Comparison: The quality assurance plan referenced above should be updated to include
this stack.
S@M_S_&tﬁm_ﬂ_&}_(h)_(})_ When it is impractical to measure the effluent flow rate at an exist  source in

accordance with the requirements of Paragraph (b)(1) of this section, or to monitor or sample an effluent stream at an
existing source in accordance with the site selection and sample extraction requircments of paragraph (b)(2) of s section,
the facility owner or operator may usc alternative effluent flow ratc measurement procedures or sitc sclection a  sample
extraction procedures provided that:

Comparison: Not applicable to the discussion within this point-by-point.
Sgbpaﬂ aa Sg;tigg ﬁl,2§jb“4!ﬁl Radionuclide cmission measurcments in conformance with the n irements

of paragraph (b) of this section shall be made at all release points which have a potential to discharge radionuc. s into the
air in quantities which could cause an effective dose  1ivalent in excess on 1 percent of the standard. All Rac  welides
which could  tribute greater than 10 percent of the potential effective dosc equivalent for 2 :ase point shal

measured. With prior EPA approval, DOE may determine these emissions through alternative procedures. For other
release points which have the potential to release radionuclides into the air, periodic confirmatory measurements shall be
made to verify the low emissions.

Documentation: WHC-SD-WM-EMP-031
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