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TANK EXHAUST COMPARISON WITH 40 CFR 61.93, SUBPART H, AND
OTHER REFERENCED GUIDEUNF_ FOR TANK FARM'S NATIONAL

EMISSION STANDARDS FOR HAZARDOUS MR POLLUTANT
(NESHAP) DESIGNATED STACKS

1.0 INTRODUCTION

The U.S. EnvironmentalProtection Agency (EPA) promulgatedNational Emission Standards
for Emissions of Radionuclidesother than Radon from U.S. Departmentof Energy (DOE)
Facilities (40 CFR 61, SubpartI-I)on December 15, 1989. The regulations specify
procedures, equipment, and test methods that are to be used to measureradionuclide
emissions from exhaust stacks that are designatedas National Emission Standardsfor
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)
greaterthan or equal to 0.1 mrem/year,assuming all emissioT,1controls were removed. Tank
Farms currentlyhas 33 exhaust stacks, 15 of which are desif;natedNF_HAP stacks. This
documentassesses the compliance status of the monitoringand sampling systems for the
designatedNF_HAP 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
(NE,SHAP) 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:

1. Previously Identified Designated Stacks
2. Remaining Registered Stacks
3. Identified Non-Registered Stacks
4. Other Potential Sources

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 0_TCA Appendix A, Section II, Paragraph I; 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 NF_HAP
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, Paragraph 2 and Section HI, Paragraph 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 thatwere determinedto be
NF_HAP stacks (with the exception of the 296-A-22 and 296-A40 stacks). The NESHAP
determinationsare documentedin WHC-SD-WM-EMP-031. The following stacks are
evaluatedin this document: _

296-A-17 241-AY/AZ Tank Farm Exhauster
296-P-26 241-AY/AZ Tank FarmBackup Exhauster
296-A-25 244-A Double ContainedReceiver Tank Exhauster
296-A-27 241-AW Tank Farm Exhauster
296-A-29 241-AN Tank Farm Exhauster
296-B-28 244-B Double ContainedReceiver 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 ContainedReceiver Tank Exhauster
296-T-18 244-TX Double ContainedReceiver Tank Exhauster

The two designatedTank Farm stacks thatare not evaluated in this documentare the
296-A-22 stack (242-A evaporatorvessel vent) and 296-A-40 stack (241-AP Tank Farm
exhauster). These stacks are evaluated in WHC-EP-0542 and WHC-EP-0543, respectively.

ill ii
,, i ,,, ,,, ___
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TANK EXHAUST COMPARISON WITH 40 CFR 61.93, SUBPART H, AND
OTHER REFERENCED GUIDEUNF_ FOR TANK FARM'S NATIONAL

EMISSION STANDARDS FOR HAZARDOUS AIR POLLUTANT
_NF_HAP) 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) insmall font. The applicable documentation is listed below,
followed by a discussion of existing conditions and comparison with the regulation. For
example:

Regulation. Section Procedural,technical,or other requirement- taken verbatim or summarized from the

regulation.

Documentation: Applicable DOE or Westinghouse Hartford Company (WI-IC)
documentation.

Comvarison: 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 o_._ _
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:

Re Lmlation A. Section 1 _onow_ r=qutrment,of Regulation B.

lte_2ulation B Procedural, technical, or other requirements taken verbatim from the regulation.

Documentation: Applicable DOE or WHC documentation.

Comvarison: A discussion of the existing condition and comparison with the--

regulation.

Reeulation A. Section 2 Procedund,technical, or other requirements taken verbatim or summarized from the

regulation.

4-1
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Sources referredto throughoutthis document, including in the appendices, are listed in
Section 5.0, "References."

Where discussions/comparisons of the requirementis similar for all of the stacks, the reader
is referred to Appendix N. Appendix N is provided to shorten this documentby eliminating
repeat or duplicateddiscussions/comparisons.

i
i

4-2



%VHC-EP-0784

H ii

TANK EXHAUST COMPARISON WITH 40 CFR 61.93, SUBPART H, AND
OTHER REFERENCED GUIDF//NE_ FOR TANK FARM'S NATIONAL

EMISSION STANDARDS FOR HAZARDOUS AIR POLLUTANT
(NESHAP) DESIGNATED STACKS

m

$.0 REFERENCES

4

HANFORD SITE DO_

Supporting Documents

RHO-CD-1092, 1980, (J. W. Cammann and C. J. Geier), 200 Area Stack Sampler-Monitor
$ystems Upgrade: Generic System Applications, Rockwell Hanford Operations,
Richland, Washington.

SD-WM-CR-016, 1984, (L W. Cammann), Design Criteria: FY 1985 200 Area Stack
Sampler-Monitor System Upgrade, Rockwell Hanford Operations, Richland,
Washington.

WHC-SD-WM-F_MP-031, Roy. 0, 1993, Determination of the NESHAP Status of Tank Farm
Stacks Based On Calculations Using 40 CFR, Part 61, Appendix D Factors,
Westinghouse Hanford Company, Richland, Washington.

WHC-SD-WM-ES-291, Rt_v. 1, 1994, Tank Farm Stack Sampling System Co_guration and
Efficiency Study, Westinghouse Hanford Company, Richland, Washington.

WHC-SD-WM-WP-147, Rev. 1, 1992, Test Procedure Upgrade Program for Ventilation
Systems in Tank Farms, Westinghouse Hanford Company, Richland, Washington.

External Publications

WHC-EP-0536-1, 1993, (L. W. Vance), Q_u_lityAssurance Program Plan for Radionuclide
Airborne Emissions Monitoring, Westinghouse Hanford Company, Richland,

. Washington.

WHC-EP-0542, 1992, (G. M. Crummcl, A. K. Dasgupta, L. P. Diediker),
- 242-A Evaporator comparison with 40 CFR 61, Subpart H, and Other Refererwed

Guidelines for Stack 296-A-22, Westinghouse Hanford Company, Richland,
Washington.

I

i

5-1



WI-IC-EP-0784

i

WHC-EP-0543, 1992, (G. M. Crummel, A. K. Dasgupta, L. P. Diediker), 241-AP Tank
Exhaust Comparison with 40 CFR 61, Subpart H, and Other Referenced Guidelines
for Stack 296-A-40, Westinghouse HartfordCompany, Richland, Washington.

WHC-EP-0573, (J. W. Schmidt), Westinghouse Ha_ord Company Operational
Environmental Monitoring Annual Report, Westinghouse HanfordCompany,
Richland, Washington.

Drawings

Drawing H-2-35834, Rev. 2, 1990, Ventilation Air Flow Diagram, Tanks 105-SX, 107, 108,
109, 110, 112, 114.

Drawing H-2-35835, Rev. 3, 1985, Vent Plan and Details, Tanks 105, 107, 108, 109, 110,
111, 114SX.

Drawing H-2-38215, Rev. 1, 1967, Ventilation Plan and Details.

Drawing H-2-46172, Rev. 6, 1991, Ventilation, Ductwork Plan and Details, Tanks 241-S-10,
102, 103, 105, 106, 107, 109 to 112.

Drawing H-2-46785, Rev. 4, 1991, Instrument Exhaust Unit Enclosure Assembly.

Drawing H-2-62883, Rev. 3, 1987, Architectural-Structural Sections and Details.

Drawing H-2-62888, Rev. 9, 1987, 241-A-702 Ventilation System Plans Sections Details
Filter Building.

Drawing H-2-70358, Rev. 5, 1984, Instrumentation Exhaust Stack Radiation Monitor.

Drawing H-2-71048,Rev. 4, 1992, Ventilation Plan and Details.

Drawing H-2-71936, Rev. 4, 1992, HVAC Equipment Plan Elevations Details.

Drawing H-2-71955, Rev. 3, 1982, Instrument Exhaust Stack Radiation Monitor.

Drawing H-2-73839, Rev. 5, 1991, HVAC Plans, Sections, and Details.

Drawing H-2-73809, Rev. 3, 1991, Instrument Exhaust Unit Enclosure Assembly,
System 283.

Drawing H-2-73812, Rev. 6, 1991, Instrument Exhaust Unit Enclosure Assembly, System 1.

Drawing H-2-74913, Rev. 1, 1985, 296-5-15 Sludge Cooler Stack Monitor Installation.

5-2

Irl



%VHC-EP-0784

Drawing H-2-79962, Rev. 0, 1991, 296-A-17 Exhaust Stack Probe Assembly.

Drawing H-2-90906, Rev. 3, 1991, HVAC Equipment Plan and Elevations.

Drawing H-2-90908, Rev. 2, 1984, HVAC Miscellaneous Details.

- Drawing H-2-90910, Rev. 2, 1984, HVAC Details.

. Drawing H-2-92516, Rev. 2, 1991, Sheet 1 of 4, Filter Building Stack Monitor
Installation 296-A-I 7.

Drawing H-2-92516, Rev. 2, 1991, Sheet 2 of 4, Filter Building Stack Monitor
Installation 296-A-17.

Drawing H-2-92516, Rev. 3, 1991, Sheet 3 of 4, Filter Building Stack Monitor
Installation 296-A-17.

Drawing H-2-92519, Rev. 3, 1993, Stack Monitor Installation 296-C-5.

Drawing H-2-92523, Rev. 0, 1982, 296-05 Stack Monitor Probe Assembly.

Drawing H-2-92567, Rev. 1, 1985, 296-P-16 Stack Monitor Installation.

Drawing H-2-92568, Rev. 0, 1985, Stack E_tension and Cover Assemblies.

Drawing H-2-92569, Rev. 1, 1985, Probe Assembly Stack SamplerMonitor.

Drawing H-2-93000, Rev. 0, 1983, Stack Assembly Portable Exhauster 1000 CFM.

Drawing H-2-93001, Rev. 2, 1984, Probe Assembly Portable Exhauster 1000 CFM.

Drawing H-2-93100, Rev. 2, 1991, 4000 flJ/min Portable _ter Site Spec_cs.

Drawing H-2-93427, Rev. 4, 1993, 296-P-22/2960-P-23 Stack Monitor Installation.

Drawing H-2-93428, 296-P-23 Stack Monitor Probe Assembly.

Drawing H-2-93430, Rev. 0, 1984, Stack Extension Assembly.

Drawing H-2-95250, Rev. 1, 1985, Probe Assembly 296-S-15 Stack SamplerMonitor.

• Drawing H-2-95299, Rev. 0, 1985, 296-A-25 Stack Monitor Probe Assembly.

5-3



WHC-EP-0784

Correspondence

13314-89-032, 1989, Aging Waste Off-Gas Sampling Status Report, (Memorandum from
Tank Farm Process Technology Section to N. R. Kerr et al., dated April 21),
WestinghouseHanfordCompany,Richland,Washington.

65950-86-607, 1986, Tank IO1-AZ Vapor Space Radionuclide Concentrations and Partition
Factors, (InternalLetter from R. T. Kimuraand S. R. Johnson to D. J. Squires,
datedOctober14),RichlandHome Office, Richland,Washington.

a

Gelman Sciences, 1991, Inter-Office Memorandumto Karol Butcher, October 30, RE:
Versapor 3000, DOP efficiency.

Procedures

HealthPhysics Procedure No. 3.3.2, Rev. 1, 1994, Gaseous _uent Monitoring System
Inspection and Sample Exchange, Westinghouse HanfordCompany, Richland,
Washington.

MaintenanceEngineeringServicesMaintenanceProcedure7-GN-56,Rev.I,Airflow
CapacityandDistributionTests,WestinghouseHanfordCompany,Richland,
Washington.

MaintenanceEngineeringServices MaintenanceProcedure1202,Rev. 0,Determinationof
Effluent Flow For Large Stacks andor Ducts,

WHC-IP-0718-1, Health Physics Procedures Manual, Westinghouse HartfordCompany,
Richland, Washington.

FEDERAL AGENCY DOCUMENTS

40 CFR 60

40CFR 61

ANSI N13.1-1969, 1969, American National StandardGuide to Sampling Airborne
Radioactive Materials in Nuclear Facilities, American National Standards,Inc.,
New York, New York.

5-4



WHC..EP-0784

llll ii ii llll , i

DOE/RL-93-36, 1992, Rad_onuclide Air Emissions Report for the Hw_ord Site, Calendar
Year 1992, U.S. Departmentof Energy, RichlandField Office, Richland,
Washington.

N'RCNuReg/GR-006, Serial/2145, (lq. K. Anad, A. R. McFarland, F. S. Wong,
C. J. Kocmound),Deposition 2.0, Nuclear RegulatoryCommission,

• Washington, D.C.

5-5



WHC-EP-0784

This page intentionally left blank.

5-6



WHC-EP-0784

APPENDIX A

40 CFR 61.93, SUBPART H COMPARISON FOR 296-A-17



%VHC-EP-0784

i _ iii ii,ii i i

This page intentionally left blank.

i i i

A-2



%VHC-EP-0784

L J IlllllllIll I / L _ .-- f I II II Illlll I
IllIll I I IllI I I Ill II I 1 Ill

NESHAP COMPLIANCE FOR THE AYIAZ TANK FARM EXHAUSTER
STACK (296-A-17) PROVIDED BY TANK FARMS

FACIIATY F./qrVIRONMENTALENGINEERING

. Sub,art H Section 61.93(a) (_ AppendixS)_ +

Subnart H Section 61.93(b) Radionuclide enmlion rat_ frompoint sources(stacks or vents) ilmll be mcuurcd
. in ,eeordanze with the following requirmnentaor other prooedureJfor which EPA luregrantedprior appmvtl

Subpart H Section 61.93{b_(1) Effluent flow rate measurements shall be made using the following
method_.

Subnart H Section61.93¢b)(D(l) Reference Method2 of AppendixA to Part60 ihg]! bc ul_ to determine
velocity and volumetric flow rmm for ,make ,andlarge vents.

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

Comtmrison: Stack 296-A-17 has an inside diameterof 44.5 cm (17.5 in.) and is
categorizedas a stackor large vent.

40 CFR 69, Apvendix A. Method 2. Section 1.2 Thisprocedureis notapplicableat
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 mvirling flow conditions.

40 CFR 60. Apnendix A. Method ,I. Section 2.1 samplingorvelocitymeasurementis
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
vimible flame. If necemmry, 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 measurementlocation is 5.3 diameters
downstream from the nearest flow disturbance (sample probe)

. arid 18 diameters upstreamfrom the nearest flow disturbance
(top of stack), which meets the alternatelocation requirements.

ii,,,
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40 CFR 60. Aunendix A. Method 1. Section 2.4 Cyclonicflowmay 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 iin_ances, 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 Measatre the velocity head and temperature at the traverse points specified by
Method 1.

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

GUIDANCE/DATA SHEET FOR 24 I-AY/AZ EXHAUST STACK
(296-A-17) FLOW MEASUREMENT

Comparison: Based on the distances to the nearest upstream and downstream flow
disturbances and Part 60, Appendix A, Method 1, Figure 1-2, 16
mea-urements 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.

Subpart H Section 61.93(b)¢l)fii) Reference Method 2A of Appendix A to Part 60 shall be used to meuurc
flow _cs throughpipe. and small vena.

Documentation See documentation referenced for Section 61.93 Co)(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)(I)(ii) do not apply.

Subpart H S_tion 61.93(b)(1)(iij) Thefrequencyof nowratemeasurements,halldependuponthevariability
of the effluent flow rate. For variable flow rates, continuous or frequentflow rate: meuurements shall be made. For
relativelyconstant flow rates, only periodic measurementsare necesury.

Documentation: RHO-CD-1092

SD-WM-CR-016

WHC-SD-WM-ES-291

A-4



WHC-EP-0784

i, ,,,iiii i,iiii iii,i, ii _- , ,,,, i,,, ,, i,,,, ,i,i
i i i i ,,,, i iiiii,

Comparison: A flow rate with a variabilityof less than :t:20% has been defined at the
HartfordSite as being continuous. This criteriais specified in
SD-WM-CR-016. Flow rate measurementsare therefore, taken
periodically (quarterly). During 1992 and 1993, the measured flow rate
for this stack variedby -14% and + 15%.

• Sub?prt H SectiQn61.93(b](2) _dion_:tide,,t._bedirectlymonitored orextracted,collected and mea, ured

using the following methods

, Subnart H SectiQn 61.93(b)(2)(1) Reference Method ! of Appendix A Part 60 shall be used to select I
monitoring or sampling sites.

40 CFR 60, Ap_emndixA. Method 1. Section 1.2 Thismethodisappliutbleto nowinsgu
streams in ducts, stacks, and flues. The method cannot be umd when (1) flow is cyclonic or swirling (see

Section 2.4); (2) a stack is mnaller than about 0.30 m (12 in.) in diameter, or 0.071 n9 (I 13 in.5
crms-esctional 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._ in.) in diameter. The sampling site is
located2.2 diametersdownstreamfrom the exhaust recirculationduct

outlet and 5.3 diameters upstream from the flow measurement port i
above roof. Stack 296-A-17 does not have devices such as cyclones, i

internaldemisters, or tangential inlets between the fan inlet to the
stack and the stack samplinglocation.

40 CFR 60. Ap_oendb_A. Method 1. Sectien 2.1 Samplingor velocitymeasurementis
performed at a site located at least eight stack or d_uctdiameters downstream and two diameters upstream !i

' 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 documentationreferencedfor Method 1, Section 1.2. _

Comparison: See comparisonfor Method 1, Section 1.2.

• Subpart H Section 61.93(b_(2)(ii) Theeffluent stream shah be directly monitored continuously with an in-line
detector or representative samples of the effluent stream shall be withdrawn continuously from rite 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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ANSI N13.1-1969. Guide to SamDlin_ Airborne Radioactive Materials in Nuclear_

zncmtim

ANSI N13.1-1969, Section 4.2.1.2 Themunpling point ad,ouid be a minimum of five diamct_ (or five
times the major dimemion for rectangular ductl) downmeam from abrupt changm in flow direction or prominent
muudliom.

Documentation: WHC-SD-WM-ES-291

Drawing H-2-62883

Drawing H-2-62888

Commrison: The samplingpoint is located only 2.2 diametersdownstream from
the nearest prominenttransition(exhaust recirculationoutlet);
however, the samplinglocation meets the minimum criteria of 40
CFR 60, Appendix A, Method 1. Moving the sample location to
five duct diameterswould significantly increase the sample line
losses or requireplacement of the record sampler above the roof of
the building, creating a safety hazardfor personnel that service the
unit.

ANSI N13.1-1969. Section 4.2,2.1 SAM_nqGwrmouT9_geWUATION ORmASASTO
PARTICLE SIZE AND KIND. The sampler mint not fractinnate by particle size or in other ways dbtort the
physical and chemical pmpexties of the airborne radionuclide cong_ents.

Documentation: WHC-SD-WM-ES-291

NRC NuReg/GR-O06,Serial #2145

Comparison: Theoretical calculations of sampleline losses indicate that the
samplingsystem is biased with respect to particle sizes. Because of
the relatively long sample line 3.4m (11 ft), large particles (on the
order of 10 micron) may not be adequately sampled. The
theoretically determined samplingsystem particle penetration
percentage is on the orderof 85 percent for small particles
(3.5 micron), and 10 percent for large particles. Paragraph3.1.1 of
the Configurationand Efficiency Studyjustifies using a 3.5 micron
particle size for evaluation of sampling system efficiency.

ANSI N13.1-1969. Section 4.2.2.2 (seeAppendixN)

ANSI N13.1-1969. Section 4.2.2.3 PARTICLEmza FRACnON^TIONDUETOANXSOKJN_nC
SAMPLING. In applicatiom in which particle sizes may be expected to vary, it imrecommende_ that the sampler

arrangement be designed to permit near iaokinetic flow into the munpler entry probe.

Documentation: WHC-SD-WM-ES-291
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Commtrison: The sampling system is designed to be isokinetic for a stack flow rate
of 88,690 L/min (3132 _/min) and sample (and continuous air
monitor [CAM]) flow rate of 120 L/min (4.2 _/min). The average
sample flow rate for CY 1992 was 110 L/min (3.8 _/min) [54
L/rain (1.9 ft3/min)was the average measuredrecord sample flow
and assume average CAM flow was also 54 L/min (1.9 _/min)].

. For this sample flow rate, isokinetic conditions would be achieved at
a stack flow rate of 80,221 L/min (2833 _/min). The average stack
flow rate for 1992 was 90,551 L/min (3198 ft3/min). The difference

• between the design flow rateand actual conditions will result in
oversampling of large particles (> 5 micron). The errors due to
anisokinefic samplingare includedinthe theoretically determined
sampling system particlepenetrationpercentage discussed in ANSI
N13.1-1969, Section 4.2.2.1.

ANSI N1_;.1-1_69. Section 4.2.2.4 SAMPLE DISTORTION DUE TO CHEMICAL REACTIONS
AND RELATED I_t't't_-i_. Extreme cam mugt be exercised in extracting • sample from an airstream when the

air oontaim ohemically reactive forms of radioactive isotopes. Materi_ to be avoided for sampling iodine are
rubber, copper, and some phu_ea. When the air to be sampled is heady 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 oondenution in the fines and to raise the collector temperature weU above the dewpoint.

Documentation: Not applicable.

Comp_son: This samplingsystem containsa silver zeolite cartridge for collecting
radioactiveiodine, tin, antimony,and rutheniumsamples. The
sampling system upstreamof the silver zeolite cartridgedoes not
containrubber, copper, or plastic, which may absorb radioiodineor
ruthenium. Although psychrometricdam is not available for this
stack, thereare no indications thatthe effluent may be saturated
(with water vapor) and may impact the samplingby condensing in
sample lines, plugging the filter paper, or weakening the filter media.
As a precaution, heattapeexists on the sample line to prevent
condensation.

ANSI N13.1-1969. Section 4.3.1 (,eeAppendixN)

ANSI N13.1-1969. Section 4.3.2 (,eeAppendixN)

ANSI N13.1-1969. Section 4.3.3 (.eeAppendixN)
v,

ANSI N13.1-1969. Section 4.3.4 (.eeAppendixN)

ANSI N13.1-1969. Section 4.3.5 (,eeAppendixN)

,., .,.. , , .,
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ANSI N13.1-1969. Section 5.2.2 PARTICLE COLLECTORS WITHOUT SIGNIFICANT SIZE

DIPPBRRNTIATION. At regula,' intervals and when any change is anticipated, the airborne material should be
©hametm'ized as to physical and ohemieal nature.

Documentation: 65950-86-607

13314-89-032

WHC-SD-WM-EMP-031

C¢_li_l: The airborneeffluent upstreamof the HEPA filters was characterized
by the first referencedletter, then furthercharactefiz_xlby the second
referenced letter to include more detailed physical and chemical
analysis and a pre-HEPAparticle size study. This study determined
that the particle size-distributionis bimodal. The two most
prominentparticle sizes are 0.1 micronand 4.0 micron; where
30 percent of the particles collected were 0.1 micron and 17 percent
were 4.0 micron. The airborne effluent downstreamof the HEPA
filters has not been characterized,and may differ significantly in
terms of particle size distribution. The operation of this system has
not significantlychanged in a manner that would increase
concentrationsin the effluent since the most recent off-gas study. In
fact, airborne concentrationsmay be lower than previously measured
because the airlift circulatorswere shut down on the 101 AZ and
102 AZ tanks in August 1993 and February 1994, respectively.

ANSI N13.1-1969. Section 5.2.2.1 (seeAppendixN)

ANSI N13.1-1969. Section 5.2.2.1.7 (seeAppendixN)

ANSI N13.1-1969. Section 5d; oases. Airborneradioactive volatile materials and m>-cailed

"pemmnent" gases such as tritium are frequently important eontamimmta and their sampling and collection require
tecimiquea and methodsdiffering from those used in particulate sampling.

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

Comparison: The potential offsite dosefrom 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
descriptionof the samplingcartridges.

ANSI N13.1-1969. Section 6.0 (seeAppendixN)

A-8
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ANSI N13.1-1969. Appendix A. Section A1 M_n of the length and bends of/ample
delivery lines will eontributeto representativewnpling.

Documentation: Dra_g tt-2-92516 Sheet 1 of 4

Drawing H-2-92516 Sheet 2 of 4

WNC-SD-WM-ES-291

" Comparison: The sample line is approximately 3.4 m (11 fl) 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. An?endix A. Section A2 Thedistance from the lut 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
down_'eam aJ pouible avoids most trantient variation in airstream quality.

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

ANSI N13.1-1969. Apvendix A. Section A3.1 Velocityandaowdistribution should be known for

the Imnplingpoint, and Imrticleand gaseous composition should be rep_tative.

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, gauge) to velocity (feet per minute).

Velocity ffi4OO5, _/VelocityPres_re



NOTE: Stack flow measurement location Is 5.3 duct dla.eters downstream of the sampling Ioc_tion.

i •
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ANSI N13.1-1969. Aooendix A. Section A3.2 ^ multipknumber of withdrawal points each
representing appmxismtzly equal areas based on the duct or stack dimensions is desirable.

Documerltation: Drawing H-2-79962

Comparison: The sample probe has three nozzles that meet the requirementsof
Section A3.2. One of the dimensions needed to determine how the

sample probe is centered in the stackcould 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 locatedat the midpoints of three equal areas in the
stack, the nozzles shouldbe located at the following distances from
the center of the stack0, 15.49 and 20.19 cm (0, 6.098, and
7.947 in.) The nozzles are located at the tbUowing distances from
the center of the stack 0, 15.88, and 20.64 ¢m (0, 6.25, and
8.125 in.). Therefore, the withdrawal points representapproximate
equal areas.

ANSI N13.1-1969. A_o?endixA. Section A3.3 Thevetocitydistribution across the duct or stack
should be known in order to establishisokinetic flow sad repre_ntafive _tmple points.

Documentation: Maintenance EngineeringServices Maintenance Procedure 7-GN-56,
Rev 1

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

ANSI N13.1-1969. Apmmdlx A. Section A3.4 Samptinsprobeconfigurationis recommended by
figures in this ANSI Standard, with minimum radius bends and precisely tapered probe cnd edges.

Documentation: Drawing H-2-79962

Comparison: The nozzles are 1.3 cm (0.5 in.) OD with a side wall thickness of
.17 cm (0.065 in.) [TDffi .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 approximately6.35 (2.5 in.) from the nozzle tip.
Therefore, the probe complies with the requirementslisted in Figure
A5 for a multiprobesampler.

Sub_vartH Section 61.93(b](2)(iH) (._ ^ppendixN)

Subvart H Section 61.93(b)(2)(iv) (_ AppendixN)
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Subpart H Section 61.93_b)O) (_e _.d_ N)

Suboart H Section 61.93¢b_(4_(D ¢_ _ N)

Subpart H Section 61.93¢b)(4)(ii) ¢_ Appead_N)

Subpart H Section 61.93¢b)(b3 (_eeAppendixN)
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40 CFR 61.93, SUBPART H COMPARISON FOR 296-P-26
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NESHAP COMPLIANCE FOR THE AY/AZ TANK FARM BACKUP
EXHAUSTKR STACK (296-P-26) PROVIDED BY TANK
FARMS FACKJTY ENVIRONMENTAL ENGINEERING

• Subpart H Section 61.93(a) (_ AppendixN)

Subnart H Section 61.93(b) itadionue_teemission rates from point sources (slacks or vents) shall be measured
" in aoeoMaaoe with the following requh'enm_ or other prm:eduresfor which EPA has grantedprior approval.

Sub_Dart H Section 61.93(b)(D emuentflowm,_meuurements,hAllbe madeu,inSthefollowingmethods

Sub_uart H Seeti0n 61.93(b)(D(D Reference Method2 of Appendix A to Pa_ 60 shall be used to determine
velocity and volumetrio flow rates for stack, and large vents.

i

Documentation: Drawing H-2-93100

Corrlparis0n: 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 CFR 60, Aonendix A. Method 2. Section 1o2 Thisprocedureis notapplicableat
measurement sites which fail to meet the criteria of Method 1, Section 2.1. Aim, 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_.Avvendlx 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

Comoarison: The stack flow measurement location is 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), which meets the alternate location
requirements.

40 CFR 60. A0?endix A. Method 1. Section 2.4 Cyclonicflowmay exist (1) after
such devices as cyclones and internal demisters following venturi scrubbers, or (2) in stacks having
tangential inlets or other duet configurations which tend to induce swirling; in these instances, the

. presence or absence of cyclonic flow at the sampling location must be determined.

i ,,, i, i i, ,,, i
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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. Apnendlx A. Method 2. Section 3.3 Meuurethevelocityhead and temperature
st the travorm points 8poeified by Method 1,

Documen_tion: MaintenanceEngineeringServices Maintenance Procedure 7-GN-56,
Revl

GUIDANCE/DATA SHEET FOR 24 I-AY/AZ EXHAUST STACK
(296-P-26) FLOW MEAS_

Commrison: Based on the distances to the nearest upstreamand downstream flow
disturbancesand Figure 1-2, 16 measurements should be takenon
each traverse. The referenced procedure calls for 16 measurements
to be taken along each traverse.

Subnart H Section 61.93flb)O)flD _fenme Method2Aof^ppa_ix̂ toPart6O,hartbe,Jedtomeasure
flowhue,throughpipetmdmudlvattJ.

Doculnentation: See documentationreferenced for Section 61.93 (b)(1)(i).

Comtmrison: Stack 296-P-26 has an inside diameterof 41 cm (16 in.) and falls into the
category of a stack or large vent, therefore, the requirementsof
Section 61.93(b)(1)(ii)do not apply.

Subnart H Section 61.93_)(1)(1ii) Thefrequencyofnowrotemeuuremetu8t_udependupon the variability
of the effluent flow rate. For variable flow mtee, oontinuota or frequent flow rttu me_urementa shall be made. For
relatively eonatant flow ratm only periodic me_urementa are nee_'y.

DocuInentafion: RHO-CD-1092

SD-WM-CR-016

WHC-SD-WM-ES-291

Comparison: A flow rate with a variability of less than :t:20percent has been defined at
the HartfordSite as being continuous. This criteria is specified in
SD-WM-CR-016. The flow rate measurementis therefore, taken
periodically (quarterly). During 1992, the measuredflow rate for this
stack varied by -5 percent and +3 percent.
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Subnart H Section 61.93(b)(2) It,dion,oti,tm,t,mbedireceymonitoredor extracted,collectedandmeasured
mini thefollowingmaJx_:

I

i

Subpart H Section 61,93(b)(2)(1) ReferenceMethod1of AppendixA Part60 shallbe usedto select
monitoringor samplinjsites.

40 CFR 60. A99endlx A, Method 1. Section1.2 Thi,,-**hodi, applicable toflowinggas
streams in duets, otaoka,sad flues. The methodcannotbe usedwhen: (1) flow is cyclonic or swirling(see
Section 2.4); (2) a stackis miller thanabout0.30 m (12 in.) in diameter,or 0.071 n_ (113 in?)
crou-mctional area;or O) the memmrementsite is less thantwo stackor ductdiametersdownstreamor less

• thin i ludf diameterupstreamfrom 8 flow disturbance.

Documentation: WHC-SD-WM-ES-291

ComparisQn: This stack is 16 in. in diameter. The samplingsite is located5
diameters downstreamfrom the nearest flow disturbance(diffuser
plate just above fan) and 2 diameters upstreamfrom the nearest flow
disturbance (top of stack). Stack 296-P-26 does not have devices
such as cyclones, internaldemisters, or tangentialinlets between the
fan inlet to the stack and the stack samplinglocation.

40 CFR re0,_,pgendlx A. Method 1, Seftion 2.1 Samplingor velocity measurement is
performed at s site locatedat least eightstackor ductdiametersdownstreamand two diametersupstream
fromany disturbancessuch as a bend, expansion,or contractionin the mack,or froma visible flame. If
necem_, an alternativelocationmaybe selected, at a positionat leasttwo stackor ductdiameters
downstreamanda half diameterupstreamfromany flow disturbance.

Documentation: See documentationreferencedfor Method 1, Section 1.2.

Conlparison: See for Method I, Section 1.2.

Sub nart H Seqion 61.93(b)(2)(ii) The emmt ,team ,han be directlymonitoredcontinuouslywithanin-line
detectoror repmtentetivesamplesof theeffluentstreamshallbe withdrawncontinuouslyfromthe samplingsite foUowing
theguidancepresentedin ANSIN13.1-1969"Guideto SamplingAirborneRadioactiveMateriabin NuclearFacilities"
(includingthe gukianeepresentedin AppendixA of ANSINI3.1).

ANSI N1_.1-1969. Guide to Sam Dline Airborne Radioactive Materials in Nuclear

ANSI N13.1-1969. Section 4.2.1.2 Thesamplingpointshouldbe • minimumof five diameters(or five
timesthe majordimensionforrectangularducts)downstreamfromabruptchangesin flowdirectionor prominent
transitions.

Documentation:WHC-SD-WM-ES-291

Drawing H-2-93100

i,,|lJ
ii i,,i , ,,,, ,, ,
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Comparison: The sampling point is located 5 diameters downstream from the
nearest prominenttransition(diffuser plate just above fan).

ANSI N13.1-1969. Section 4.2.2.1 SAMPLnqOwrmotrr DmeeRebrrlATIONORmASASTO
PARTICLE SIZE AND KIND. The sampler must not fractiona_e by particle mizeor in other ways distort the

physical and chemiosl propertlm of the airborne radionuclide constituent.

Documentation: WHC-SD-WM-ES-291

NRC NuReg/GR-006, Serial #2145

Com_mrison: Theoretical calculationsof sample line losses indicate that the
sampling system is biased with respect W particle sizes. The
theoreticallydeterminedsampling system particle penetration
percentageis on the order of 99 percent for small particles
(3.5 micron), and 77 percent for large particles (1Omicron).
Paragraph3. I. 1 of the Configurationand Efficiency Studyjustifies
using a 3.5 micron panicle size for evaluation of sampling system
efficiency.

ANSI N13.1-1969. Section 4.2.2.2 (,eeAppeadixN)

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 des_ to permit near i,so_ flow into the sampler e_try 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 _/min) and sample flow rate of 62 L/min
(2.2 _/min). The average sample flow rate for CY92 was 57 L/rain
(2 ft3/min). For this sample flow rate, isokinetic conditionswould be
achieved at a stack flow rateof 82,520 L/min (2914 _/min). The
average stack flow rate for 1992 was 150,578 L/m (5318 _/min)
[the difference between the ideal (is)kinetic) and actual stack flow
rate will result in oversamplingof larger particles (> 5 micron)].
The errors due to anisokinetic samplingare included in the
theoreticallydeterminedsamplingsystem particle penetration
percentagediscussed in ANSI N13.1-1969, Section 4.2.2.1.

_NSI N13.1-1969. Section 4.2.2.4 SAMPLEDXSTORTIONDUETOCHEMlCXLRE^CTIONS
AND RELATED EFFECTS. Extreme care taunt 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.

Com_mrisorl: This sampling system does not contain a silver zeolite cartridge for
collecting radioactiveiodine, tin, antimony, and rutheniumsamples.
Psychrometricdata has not been collected for this stack, however,
there are no indicationsthat the effluent may be saturated(with water

. vapor) and may impact the samplingby condensing in sample lines,
plugging the filter paper, or weakening the filter media. As a
precaution, heat tape exi]ts on the sample line to prevent

• condensation.

ANSI N13rl-1969. Section 4.3.1 (seeAppmdixN)

ANSI N13.1-1969. Section 4.3.2 (_ A_ndix N)

ANSI N13J-1969. Section 4.3.3 ¢seeAppendixN)

A]SSI N13,1-1969. Section 4.3.4 (seê _=d_ N)

ANSI Ni3,1-1969. Seftion 4.3.5 (seeAppendixN)

ANSI N1311-1969. Section 5.2.2 PXRTICLECOLLECTORSwrmOUTSIGNr_C_TS_.e
DIFFRRBNTIATION. At regular intervalsand when say change is anticipated,the airbornematerial should be
©}arsct_izod u w physical sad ©heroicalnature.

Documentation: 65950-8@607

13314-89-032

WHC-SD-WM-EMP-031

Comparison: The airborneeffluent upstreamof the HEPA filters was characterized
for the 296-A-17 stack by the first referenced letter, then further
characterizedby the second referencedletter to include more detailed
physical and chemical analysis as well as a pre-HEPA particle size
study. This study determinedthat theparticle size distributionis
bimodal. The two mostprominantparticle sizes are 0.1 micronand
4.6 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 ducfing, deentrainer,and condenseras the
296-A-17 stack, the 296-P-26 exhaustereffluent should be the same.
However, the airborneeffluent downstreamof 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
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concentrationsmay be lower thanpreviously measureddue to the
airlift circulatorsbeing shutdown on 101 AZ and 102 AZ in August
1993 and February 1994, respectively.

ANSI N13.1-1969. Section 5.2.2.1 (meAppendixN)

ANSI N13.1-1969. Section 5.2.2.1.7 (,ee^ppmdixN)

AISSJ]_T13.1-1969.Section 5.3 oases.̂itberner_ioaaiverob•tiemmriat,and m-called

"ponnmumt" Ilmmssuch M tritiumare frequently importantcontaminantsand their umpling and collection require
techniques sad re•hods differing fromthose emi in particulatesampling.

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

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

ANSI N13.1-1969. Section 6.0 (seêppe,,dixN)

ANSI N13.1-1969. Aonendix A. Section A1 Minimiaeenof the length and bends of sample
delivery lines will contribute to representativesampling.

Documentation: Drawing H-2-93100 Sheet 2 of 3

WHC-SD-WM-ES-291

Comparison: The sampleline is approximately2.4 m (8ft) long with one 90
degree bend with a minimumbend radius of 4 cm [1.5 in.) (the
actual bend radius is approximately25.4 cm (10 in.)]. The sample
line has an inside diameterof 1.6 cm (.62 in.).

ANSI N13.1-1969. Aonendix A. Section A2 Thedistance from the lut upstreamdisturbance to the-- --

point of •ample extractionshould be • minimumof five and preferablyten or more duet diameten downstream.
Sampling from • vertical run avoids stratifie.ttiondue to gravity settling. Samplingas far downstream u possible
avoids most tnu_ient vm_Rionin aintrmm quality.

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

ANSI N13.1-1969. Avuendix A. Section A3.1 Velocity_ nowdistribution should be known for
the sampling point, and particleand gaseouscomposition 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

Comparison: The pa_clc and gaseous composition is assumed to be uniform
because this is a veafical stack and the effluent should be well mixed

when it reacbes the sampling location (i.e., stack flow is turbulent).
• The stuck 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 Figure, s B-I 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).

Velodty =4005 ,_/ Velodty Prate

i II ,', I
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Figure B-I. Stack Flow Distribution 296-P-26-A.
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Figure ]3-2. Stack Flow Distribution 296-P-26-B.
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ANSI N13.1-1969. Aooendlx A. Section A3.2 , multiplenumber of withdrawalpoint, each
representing approxinmtely equal areas based on the duct or stack dimensions is desirable.

Documentation: Drawing H-2-79962

Comparison: To be locatedat the midpointsof 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. Aouendix A. Section A3.3 Thevelocitydistn'bution 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. I)

ANSI N13.1-1969. A_u_uendlxA. Section A3.4 S,mp_ probeeonn_ur,tionisrecommendedby
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 ¢m (0.31 in.) OD with a side wall thickness of
.09 cm (0.035 in.) lID = .6 ¢m (0.24 in.)]. The three nozzle bends
are specified as 3.8 cm (1.5 in.) minimum. The bend radiusbegins
approximately3.8 cm (1.5 in.) from the nozzle tip.

Subpart H Section 61.9_;(b)(2)(ili) (.eeAppendix N)

Subpart H Section 61.93(b)(2)(iv) (,eeAppendixN)

Subpart H Section 61.93(b_(3) (,eeAppendixN)

Subpart H Section 61.93(b)(4)(i) (.eeAppendixN)

Subpart H Section 61.93(b)(4)(iD (.ee^ppend=N)

Suboart H Section 61.93(b)(b3 (_ AppendixN)
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40 CFR 61.93, SUBPART H COMPARISON FOR 296-A-25
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NE_HAP COMPLIANCE FOR THE 244-A DOUBLE CONTAINED RECEIVER TANK
EXHAUSTER STACK (296-A-25") PROVIDED BY TANK FARMS

FACII/TY ENVIRONMENTAL ENGINEERING

. Sub Dart H Section 61.93(a) (seeAppendixN)

Subpart H Section 61.93/b) Radionuclide emission rates from point sources (stacks or vents) shall be measured
. in accordancewith the following requirementsor other proceduresfor which EPA has grantedprior approval:

Subnart H Section 61.93/b_(D emu_t nowme me.urem_t,,taubemade using the following methods:

SubDart H Section 61.93(b_(D(I) Refore.=M_Od2 of Appendix A to Part60 shall be used to determine
velocity and volumetric flow ratm 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 Theapplicabilityof this method
is identical to Method 2, except this method is limited to stationary source stacks or ducts legs than
about 0.30 m (12 in.) in diameter or 0.071 ms (113 in?) in crogs-sectional area, but equal to or
greater than about 0.10 m (4 in.) in diameter or 0.0081 m2 (12.57 in?) in cross-sectional area.

Comparison: See documentation/discussion referenced in Subpart H,
Section 61.9303)(1)(i).

40 CFR 60, Appendix A. Method _C. Section 3.0 Followthegeneralproceduresin
Section 3 of Method 2, except conduct the measurements at the traverse points specified in
Method 1A.

40 CFR 60. Avvendlx 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 t/2diameters 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, Roy. 1
a

Field w_lkdown
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Comoarison: The stack flow measurementlocation is 8 diameters
downstreamfrom the nearest flow disturbance(fan inlet
to stack) and 6.5 diameters upstream from the nearest
flow disturbance (sampling location).

40 CFR 60. Anuendix A, Method 1A. Section 2,2.2 u.e Figure1-2 of
Method 1 to determine the number of traverse points, following the same procedure used for
PM sampling u'avers_ m described in Section 2. I. I of Method I.

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

Comv_son: Figure 1-2 calls for 8 measurements to be takenalong
each traverse. The Guidance/DataSheet 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 samplingprobe.

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

Comparisol_: See response to SubpartH Section 61.93 (b)(1)(i).

Subpart H Section 61.93(b)(D(iifi Thefrequency of flow rate measurements shall depend upon the variability
of the effluent flow rate. For variable flow rates, continuous or frequent flow rates measurements shah bemade. For
relatively oomtant flow rates, only periodic meuurements are 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 variabilityof 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 measurementis therefore, taken
periodically (quarterly). During 1991, the measured flow rate for this
stack varied by -4 percent and +8 percent. Stack flow measurementshave
not been taken since 1991 because the exhauster has not been in operation.

Suboart H Section 61.93(17)(2) Radionuclldea shall be directly monitored or extracted, collected and measured
using the following methods:

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

monitoring or sampling sites.
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40 CFR 60. ADpendlx A. Method I. Section 1.2 Thismethodisapplicabletoflowinggas
streams in duote, sticks, and flues. The method Cannotbe usedwhen: (1) flow is cyclonic or swirling (see
Section 2.4), (2) a stackis ,smallerthanabout0.30 meter (12 in.) in diameter,or 0.071 m2(113 in.2) cross
sectional area, or O) the measurementsite is less than two stackor duct diametersdownstreamor less than a
half diameter upstream from a flow disturbance.

Documentation: Drawing H-2-38215.

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

40 CFR 60. Ap_ndlx A. Method 1A. Section 1.1 Theapplicabilityand principleof
this methodare identicalto Method1, except that this method's applicabilityis limitedto stacksor
ducts less than about 0.30 meter (12 in.) in diameter or 0.071 ur_ (113 in. a) in cross-sectional area,
but equal to or greater than about 0.10 meter (4 in.) in diameter or 000081 ma (12.57 in.a) in cross..
sectional area.

Documentation: Drawing H-2-38215.

Comparison: This stackis 4 inches in diameter.

40 CFR 60. Aom_ndix A. Method 1A. Section 2.1.1 selecta PMsamplingsite

located preferablyat least 8 equivalentstackor duct diametersdownstreamand 10equivalent
diametersupstreamfrom say flow disturbancessuch as bends, expansions,or contractionsin the
stack, or from a visible flame. Next, locate the velocity measurementsite 8 equivalentdiameters
downstream of the PM ms.mplingsite. If such locations are not available, select an alternative PM
sampling site that is at Imwt2 equivalent stack or duct diameters downstream and 2 tl: 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 upstreamfrom the nearest flow disturbance (top of
stack).

Subpart H Section 61.93(b)(2)(ii) Theeffluentstream shall be directly monitoredcontinuously with an in-line
detector or representativesamples of the effluent sUcam shall be withdrawncontinuously from the sampling site following
the guidancepresented in ANSi N13.1-1969 "Guideto Sampling AirborneRadioactive Materials in NuclearFacilities"
(including the guidance presented in AppendixA of ANSI N13.1).

• ANSI N13.1-1969. Guide to Samnlin_ Airborne Radioactive Materials in Nuclear
Facilities

t ANSI N13.1-1969. Section 4.2.1.2 Thesampling 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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Documentation:WHC-SD-WM-ES-291

DrawingH-2-38215

Com__a-ison: The sampling point is located 13.5 diametersdownstream from the
nearest prominenttransition(fan inlet to stack).

p

ANSI1q13.1-1969. Section 4.2.2.1 SAMPLING WITHOUT DIFFERENTIATION OR BIAS AS TO

PARTICLE SIZE AND KIND. The samplermust not fractionateby particle size or in other ways distort the
physical and _mical propmtim of the airborne mdionuclideooms_um_, e

Documentation: WHC-SD-WM-ES-291

NRC NuReg/GR-006, Serial #2145

Comparison: Theoretical calculationsof sample line losses indicate that the
sampling system is biased with respect to particle sizes. The
theoreticallydeterminedsampling system particlepenetration
percentage is on the order of 94 percent for small panicles
(3.5 micron), and 68 percent for large particles (10 micron).
Paragraph3.1.1 of the Configurationand Efficiency Studyjustifies
using a 3.5 micron panicle size for evaluation of sampling system
efficiency.

ANSI N13.1-1969. Section 4.2.2.2 (,_ ^pp_d_N)

ANSI N13.1-1969, Section 4.2.2.3 PARTICLeraze I_,ACnON^TIONDUETOANISOKINETIC
SAMPLING. In applicationsin which particle lizu may bc c_ected to vary, it is recommendedthat the _mpler
arranganentbe designed to permit near isokinctic flow into the umpler entry probc.

Documentation: WHC-SD-WM-ES-291

Comparison: The sampling system is designed to be isokinetic for a stack flow rate
of 3230 L/min (144 ft3/min)and sample flow rate of 60 L/min
(2.2 _/min). The average sample flow rate for CY91 was
53.8 L/rain (1.9 _/min). For this sample flow rate, isokinetic
conditions would be achieved at a stack flow rateof 3510 L/min
(124 ft3/min). The average stack flow rate for 1991 was 5240 L/min
(185 _/min) (the difference between the ideal (isokinetic) and actual
stack flow rate will result in oversamplingof larger particles
(> 5 micron)]. The errors due to anisokinetic samplingare included
in the theoretically determined samplingsystem particle penetration
percentage discussed in ANSI N13.1-1969, Section 4.2.2.1. I
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ANSI N13,1-1969. Section 4.2.2.4 SAMPLeDISTORTIONDUETOCHEMICAL REACTIONS
AND RBLATBD BPPECTS. _ osre intuit be eugoiaed in extmetinlt a umplc from an aLmtretm when the

air conttiM obemictlly mutive foma of mdimmJve imtopu. Materith to be avoided for umpUng iodine are
rubber, ooPlM=, and tome piutim. When the air to be sampled is nearly utumted with watervapor, condemmtion
mayocouronthecollectoritaelf. Whenheavymoisturetoadinlgsamtnticipatml,heated.anpling lineswillbe
required to prevent oo_n in the linu and to rttsc the collector tempm'tture well above the dewpoint.

Documentation: None..

ConluerisQn: Psychrometric data has not been collected for this stack, however,
" thereareno 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 (Ne AppendixN)

ANSI N1_l,1-1969. Section 4.3.2 (,,DeAppenaixN)

ANSI N13.1-i969. Section 4.3.3 (_e AplamdixN)

ANSI N13.1-1969. Section 4.3.4 (_ Appe_ixS)

ANSI N13.1-1969. Section 4.3.$ (Ne AppendixN)

ANSI N13.1-1969. Section 5.2.2 PARTICLE COLLECTORS WITHOUT SIGNIFICANT SIZE

DIFFERENTIATION. At regular intervtb and when any change b anticipated, the airborne nmtoriai should be
characterized u to physical and chemical nature.

Documentation: WHC-SD-WM-EMP-031

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

i

ANSI N13.1-1969. Section 5.2.2.1 (_e AppendixN)

ANSI N13,1-1969, Section 5.2.2.1.7 (,= AppendixN)

ANSI N13.1-1969. Section 5.3 OASES Airborneradioactive volatile msteriab end so-called

"pornmnent" g_ such u tritium are frequently important contaminants and their umpling end collection require
techniques and methods differing from those used in particulate _tmpling.

Documentation: WHC-SD-WM-EMP-031, Rev. 0
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Comparison: The potential offsite dose from radioactiveruthenium,rhodium and
iodine gas is less than I0 percent of the total potential off-site dose
from this stack. Therefore, the 296-A-25 stack sampling system
does not require volatile radioactivegas sampling.

ANSI N13.1-19_9. Section 6.0 (weAppendixN)

ANSI N13.1-1969, Ap_nendlxA. Section A1 Minimization of the length and bench of sample
delivery lina will oonl='ibul_m reprcwntative sampling.

,e

Documentation: Drawing H-2-38215

WHC-SD-WM-ES-291

Comt)arison: The sample line is approximately1.5 m (5 ft) long with one 90
degree bend with a minimumdesign bend radius of 10 * tubing
diameter. The sample line has an inside diameter of 1.6 cm (.62 in.)

ANSI N13.1-1969. Aonendix A. Section A2 Thediatance fromthe last upstream disturbance to the

point of sample _n should be a minimum of $ and preferably 10 or more duct diameters downstream.
Sampling from • vedie.al run •vokb gratification due to gravity settling. Sampling u far downstream ampossible
avoids most •ration• variation in airs•ream quality.

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

_SI N13.1-1969. Apnendix A. Section A3.1 Velocity and flow diatribution should be known for
the umpling point, and particle and gueo_ composition ehould be repnusentative.

Documentation: Maintenance EngineeringServices Maintenance Procedure 7-GN-56,
Rev 1

GUIDANCE/DATA SHEET FOR 24 I-AY/AZ BACKUP
EXHAUST STACK (296-A-25) FLOW MEASUREMEWI'.

Comparison: The particleand gaseous composition are assumed to be uniform
since this is a vertical stack and the effluent should be well mixed
when it reaches the samplinglocation (ie.' stack flow is turbulent).
The stack flow measurementsare taken5.5 duct diameters upstream
of the samplinglocation. Stack flow distributiondatawas not
available for this stack.

ANSI N13.1-1969. Am)endix A. Section A3.2 ^ multiplenumber of withdrawal points each

representing approximately equal areM bued on the duct or sUtck dimensions is desirable.

Documentation: Drawing H-2-95299
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Com_cm'ison: The stack has an inside diameterof 10.24 cm (4.03 in.). A
minimumof one probe is requiredby 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 approximately1.3 cm
(I/2 in.) off of the centerlineof the stack.

• ANSI N13.1-1969. A99endix A, Section A_;,3 TheveJoeitydistn'bution acrou theductor Itack
Ihouid be known to mtabli.h imkinetic flow and repre_ntativ© sample points.

- ComoarisQn: (seeresponseto ANSI N13.1 Section 4.2.2.3, and Appendix A
Section A3.1).

ANSI N13.1-1969, A99endlx A. Section A3.4 SampUnlprobeoonfillurationis recommendedby
fisurm in this ANSI Standard, with minimum radius bends and precisely tapmed probe end edges.

Documentation: Drawing H-2-95299

ComgarisQn: The nozzles are 1.59 cm (0.625 in.) OD with a side wall thickness of
0.17 cm (0.065 in.) [TD= 1.3 cm (0.5 in.)]. The nozzle bend is
_fied as 6.4 cm (2.5 in.) minimum.

Subpart H Section 61.93(b)(2)(ii1) (,ee,ppe.dixN)

Subgart H Section 61.93(b)(2)(iv) (,eeAppendixN)

Subpart H Section 61.93V0)(_;) (.eeAppendixN)

Subpart H Section 61.93V0)(4)(i) (.eeAppendixN)

Subpart H Section 61.93Vo)(4)(ii) (,eeAppendixN)

Subpart H Section 61.93(b)(b') (,= AppendixN)
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APPENDIX D

40 CFR 61.93, SUBPART H COMPA_qISONFOR 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

Subnart H Section 61.93{a) (seeAppe_ixN)

Suboart H Section 61.93{b) Radionuclide emission rates frompoint sources (stacks or vents) shall be measured
in acoordanoewith the following requirementsor other procedures for which EPA has grantedprior approval:

4P

Suboart H Section 61.93fb){D Effluent flow rate measurementsshall be made using the following methods:

Suboart H Section 61,93¢b){1){I) _form= Method2of Appendix A to Part60 shall be used to determine
velocity and volumetric flow rates for stacks and large vents.

Documentation: Drawing H-2-70358

Comvarison: 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 60. Aouendix A. Method 2C. Section 1.1.1 Theapplicability 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 ms (113 in.a) 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.a) in cross-sectional area.

Comparison: See documentation/discussion referenced in Subpart H,
Section 61.9303)(1)(i).

40 CFR 60. ApoendLx 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 IA.

40 CFR 60. AovendLx 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 mtmpling site. If such locations are not available, select an alternative PM
sampling site th_ is at least 2 equivalent stack or duct diameters downstream and2 '/= 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

Comvarison: The stack flow measurement location is 5 diameters
downstream from the nearest flow disturbance (fan inlets to
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stack) and 1.5 diameters upstream from the nearest flow
disturbance (sampling location).

40 CFR 60. Av_oendix A. Method 1A. Section 2.2.;] u,e Figure1-2 of Method 1 to
determine the number of traverse points, following the same procedure used for PM umpling
traverses u 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){D(ii) bfe_,= M_od 2, of AppendixA to Part 60 shall be used to meuure
flow rates throughpipes and small vents.

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

Sub_DartH Section 61.93(b)(D(ilD Thefrequency of flow rate meuurements shall depend upon the variability
of the effluent flow rate. For variable flow rates, continuous or frequentflow ratesmeasurementsshall be made. For
relatively constant flow rates only periodic measurementsare necessary.

Documentation: RHO-CD-1092

SD-WM-CR-016

WHC-SD-WM-ES-291

Comparison: A flow ratewitha variability of less than :h 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 1991, 1992, and 1993, the measured flow
rate for this stack varied by 12 percent and + 19 percent.

Sub Dart H Section 61.93(b)(2) Radionuclidel shall be directly monitored or extracted, collected and measured
using the following mcChods:

Subpart H Section 61.93(b)(2)(j) 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 applicableto flowinggas

streams in ducts, rack,, and flues. The method cannot be used when: (1) flow is cyclonic or swirling (see
Section 2.4), (2) a stack is mailer 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.

Comoarison: ThestackisI0inchesindiameter,therefore,MethodIA mustbe
used.

40 CFR 60,Apeendlx A. Method IA, Section1.1 Theapplicabilityandprincipleof

, 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. a) in crou-_xtional area,
but equal to or greater than about 0.10 meter (4 in.) in diameter or 0.0081 m=(12.57 in.a) in crem-
sectional area.

mt

Documentation: Drawing H-2-90906.

Comparison: This stackis 10 inchesin diameter.

40 CFR 60, Appendix A. Method 1A. Seftion 2.1.1 select a PM rumpling site
located preferably at leut 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 i/= 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

DrawingH-2-90906.

Comparigm: 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).

Subpart H Section 61.93(b)(2)(ii) Theemuentstrumstumbedirectly monitoredcontinuouslywith an in-line
detector or representativesamples of the effluent streamshall be withdrawn continuously from the sampling site following
the guidance presented in ANSI N13.1-1969 "Guideto Sampling A,id_me Radioactive Materials in Nuclear Facilities"
(including the guidance presentedin Appendix A of ANSI NI3.1).

ANSI N13.1-1969. Guide to Sampling Airborne Radioactive Materials in Nuclear
Facilities

• ANSI N13.1-1969, Section 4.2.1.2 Thesampling point should be a minimum of five diameters (or five
times the major dimension for rectangularducts) downstreamfrom abruptchanges in flow direction or prominent
transitions.

Documentation: WHC-SD-WM-ES-291

DrawingH-2-90906
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Comparison: The sampling point is located 6.5 diametersdownstream from the
nearest prominenttransition(fan inlets to stack).

ANSI N13.1-1969. Section 4.2.2,1 SAMPLmIOwrrHouTDnnmRENTIATIONORmAsAsTO
PARTICLE SIZE AND KIND. The samplermust notfractionatebyparticlesizeorinotherways distortthe
physical and chemical pmpestim oftheairbonwrtdionuclide constituents.

Documentation: WHC-SD-WM-ES-291

NRC NuReg/GR-006, Serial #2145, March 8, 1993

Com_mrison: Theoretical calculationsof sample line losses indicate that the
samplingsystem is biased with respect to particle sizes. The
theoretically determinedsampling system particle penetration
percentage is on the orderof 75 percent for small particles
(3.5 micron), and 1 percentfor large particles (10 micron).
Paragraph3.1.1 of the Configurationand Efficiency Study justifies
using a 3.5 micronparticle size for evaluation of sampling system
efficiency.

ANSI N13.1-1969. Section 4,2.2,2 (,eeAppendixN)

ANSI N13.1-1969. Section 4.2.2.3 PARTICLE SIZE PRACTIONATION 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: W_-IC-SD-WM-ES-291

Comparison: The sampling system is designed to be isokinetic for a stack flow rate
of 16,500 L/min (586 fP/min) and sample flow rate of 62 L/min
(2.2 ft3/min). The average sample flow rate for CY92 was 62 L/min
(2.0 _/min). For this sample flow rate, isokinetic conditions would
be achieved at a stack flow rate of 15,092 L/min (533 ft3/min). The
average stack flow rate for 1992 was 29,800 L/min (1055 fP/min)
[the difference between the ideal (isokinetic) and actual stack flow

i rate will result in oversampling of larger particles (> 5 micron)].
The errors due to anisokinetic samplingare 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 S_'vtPLEDISTORTIONDUETOCHEMICALREACTIONS
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 arc 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 samplingsystem containsa Silver Zeolite cartridge for the
purpose of collecting radioactiveiodine, tin, antimony, and
ruthenium. The samplingsystem upstream of the silver zeolite
cartridgecontainsa 20.3 cm (8 in.) section of rubbertubing 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
approximately60 degrees F. However, there are no indications that

- the effluent may be saturated (with water vapor) and may impact the
samplingby 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 (s_ AppendixN)

ANSI N13.1-1969. Section 4.3.2 (s_ App_dixN)

ANSI N13.1-1969. Section 4,3,3 (seeAppendLxN)

ANSI N13.1-1969. Section 4.3.4 (seeAppendixN)

ANSI N13.1-1969. Section 4.3.5 (seeAppendixN)

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
chantc/erized as to physical and chemical nature.

Documentation: WHC-SD-WM-EMP-031

Comvarison: The airborneeffluent from this stackhas not been characterized.

ANSI N13.1-1969. Section 5.2.2.1 (,eeAppendixN)

ANSI N13.1-1969. Section 5.2.2.1,7 (,eeAppendixN)

ANSI N13,1-1969, Section 5,3 OASES._,borneradioactive 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: 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 (m AppendixN)

ANSI N13.1-1969. Appendix A, Section A1 U_immtionofU=t_n_ ,p_bend.ofumpl©
d_livm'y_ will conuributeto mp_v© 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.),

ANSI N13.1-1969, A_o_oendLxA, Section A2 "mediJtano¢ fromm© iamtupatreamdisturbanoeto the
point of Mmplo¢xtnwtinn should be a minimumof five and prefentblyten or more duct diametcradownstream.
Sampling from a vertioal runavoids strafifauttlondueto gravity settling. Sampling as far downmtreamampomaible
avokh most tnmaient variation in ainu'eam quality.

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

ANSI N13.1-1969. A_npendLxA_.Sectl0n A3.1 velooltyandnowdi,tribution,_utdbeknownfor
the umpliag point, and partiole and paeota oomponttionmhouidbe rel)reaontattv¢.

Documeqtation: Maintenance Engineering Services Maintenance Procedure 7-GN-56,
Rev I

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

Comparison: The particaland 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 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 • _/VelocityPre_cure
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Figure D-I. 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, An__ndb_ A. Section A3.2 , multiplenumberofwithdrawalpeinueach
rep_l_l approximatelyequaltreu basedon theduetorstackdimemionsisdesirable.

Documentation: Drawing H-2-70358

Comparison: The stack has an inside diameterof 25 cm (10 in.). A minimum of
two samplepoints are requiredby 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
approximatelyequal areas.

ANSI N13.1-1969, AooendL_A, Section A_.3 Thevelocitydistribution across theductor stack
should be known in order to mtabUah imkinet_ flew and representative sample points.

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

ANSI N13.1-1969s Appendix A. Section A3.4 S,=pUnsprobeconfigurationis recommended by
fillurel in this ANSi Standard, with minimum radius bends w.d precisely tapered probe end edges.

Documentation: Drawing H-2-70358

Comoarison: 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
[]D -- .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.)
resistively.

Subpart H Section 61.93¢b)(2)(111)(,eê ppe,dixN)

Subpart H Section 61.93(b)(2)(iv) (_ AppendixN)

Sub oart H Section 61.93_b)(3) (_eê ppendixN)

Subpart H Section 61.93(b)(4)(i) (,ee^ppendixN)

. Suboart H Section 61.93(b)¢4)(ii) (seeAppendixN)

Subpart H Section 61.93(b)(_ (_eeAppendixN)

II I, I I
I [ IllIlllIllllI I I , ,,l,,,,l,,
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APPENDIX E

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

Subnart H Section 61.93 (a) (seê ppmdixN)--

Subpart H Section 61.93 Vo) P.adionueUdemissionmtm_m pointmurom(stacksorvents)shall be measured
in accordance with the following requirementaor proeedurmfor which EPA has granted prior approval:

Suboart H Section 61.93 Vo)(1) pmumtflowr_emeuuremmt,,tmUbemadeusingthefoUowingmethods:

Subgart H Sfetion 61.93 Vo)(1)ffl b_ Method2 of^ppendixAtoPm6Oshinbeusedtodetermine

velocities sad volumark flow rmm for roach and large vents.

Documentation: Drawing H-2-71936

Comparison: Method 2 is for stacks larger than 30 cm (12 in.). This stack is
smaller thanthe 30 ¢m (12 in.) applicabilitycriteria; it is only 25 ¢m
(10 in.). Method 2C is applicable for small stacks. See discussion
underMethod 2C below.

Suboart H Section 61.93 (b)(1)(ii) _fe.rm_Mmhod2AofAppendix̂toputeo,banbeusedtodmerm_
velocities and volumetric flow ratm throughpipes and smaUduets.

Documentation: Notapplicable.

Comgarison: 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 samplingsystems themselves.

40 CFR 60. Apoendix A. Method 2C Determinationof S_k Ou Velocityand Volumetric Flow
Rate in Small Stacks or Ducts: This method allows for the following:

1. The selection of the measurement site according to Method IA in Appendix A of 40 CFR 60

2. The selection of the number of traver_ point meam_rements_cording 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 "SubpartH Section
61.93 (b) (1) ('fii)"

GUIDANCE, 24I-AN PRIMARY EXHAUST STACK (296-A-29)
FLOW MEASUREMENT

Facilities MaintenanceSupportServices Preventive Maintenance
Procedure 7-GN-56, Rev 2

Drawing H-2-71936

Comvarison: See the discussion below under "Method 1A, Section 2.1.1:
PM Measurement"for selection of the measurementsite and
requirements. There are two perpendicularports 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 upstreamof the site is greater
than 6 duct diameters. Measurements are takenon each of 16
annular traversepoints located according to Table 1-2, "Locationof
Traverse Points in Circular Stacks" of Method 1, of Appendix A of
40 CFR 60. This is performed in each of the two perpendicu!arflow
measurementports.

A standardpitot tube is used as specified. However, the procedure
is not duplicated. A new procedure is underdevelopment that will
duplicate the regulatory procedure.

SubDart H Section 61.93 fb)(1)(iii) Thefrequencyof flow rate measurements shah depend upon the variability

of the effluent flow rate. For variable flow rotes, continuous or frequent flow rates measurements shall be made. For
relatively constant flow rates only periodk meuurements are nec_ry.

Documentatioq: The following flows were obtainedfrom this facility. Note, where
available the Job Control System Work Package number and date the
measurement was takenis given:

DATE FLOW (ft3/min) WP#

01/31/91 786 NONE
04/03/91 816 NONE
07/11/91 666 NONE
10/20/92 747 2E-92-431245
03/05/93 761 2E-93-00137
05/18/93 780 2E-93-00571
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01105194 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
4- 20 percent has been defined at the Hartford 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 Hartford 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) p_ionuotida_ bedirectly monitored or extracted,collected and measured
using the following methods:

Subpart H Section 61.93 (b_(2)(i_ p.cfcm_ Method t of AppendixA M 60 shallbe usedtoselect
monitoringorsamplingsites.

40 CFR 60.Appendl.xA. Method 1 SampleandVelocityTraversesforStationarySources.

40 CFR 60.Avoendix A. Method 1.Section1.2:AtmI|cabilitvThismethodis
applicabletoflowinggasstreamsinducts,stacks,andflues.Thismethodcannotbeusedwhen:(I)flowis

cyclonicorswirling(seeSection2.4);(2)a stackissmallerthanabout0.30m (12in.)indiameter,or0.071
m 2(I13in.a)cross-sectionalarea;or(3)themeasurementsiteislessthantwo stackorductdiameters

downstreamorlessthana halfdiameterupstreamfroma flowdisturbance.

Documentation: Drawing H-2-71936

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

40 CFR 60. Aovendix A. Method 1. Section 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 necemmry, an alternative location may be selected, at a position at least 2
stack or duct diameters downstrum and a half diameter upstrea_ 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. ApnendixA. Method 1A Sampleand VelocityTraversesfor Stationary
Sources with Small Suicks or Ducts Thi: method is applicable to stacks or ducts leas than about 0.30

m (12 in.) in diameter, or 0.071 m2 (113 in.:) crou-mctional area, but equal to or greater than about
0.10 m (4 in.) in diameter or 0.00812 In= (12.57 in.:) in c_tional area.

40 CFR 60. Apnendix A. Method 1A. Section 2.1.1: PM Measurement
Me_od IA 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

downmum and 2_ stack diameters upm'eam 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 Co) (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 faJ_discharge into the stack. The flow measurement
ports are 5.7 cm (2.25 in.) below the opening of the longest
sample nozzle.

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 I, of Appendix A to this same
regulation. This is performed in each of the two perpendicular
flow measurement ports.

Subvart H Section 61.93 (b) (2) (ii) Theemuentstreamshall be directly monitored continuouily 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).
t
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ANSI N13.1-1969, oui,tetoSamplingAi,bomeRadioactiveMttoriai,inNucteuvacmfic,Theguidance of
this mmthtrdstartin Section4. Pr/ac/p/ta. Section4.1 is Oe_,ra/, Section4.2 is Reproe_rattv¢Smmples,
Section 4.2.1 is Samp/eJ R#pr_mtati_According to 8pac/a/Location, Section 4.2.1.1 is Samp/ing in a Zone
Occupies by Workers. The tint section in _ ANSI standardapplicableto theoompariaon 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
titan the major dimen,ion for rectangular ducts) downm'eam from abrupt changes in flow direction or !
prominent transition,. am

• Not applicable. 40 CFR 61.93 (b)(2)(i) specifies the site location. See comparison
under "Method IA, Section 2.1.1: Selection of MeasurementSite."

ANSI N13.1-1969,_Seetion 4.2.2 Samples should be representative with req)ect to physical and
chemical composition of _.

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

Comparison: No particle size studies have been performedat this facility, although
a particle loss determinationhas been informally (at this time)
accomplished. Informationgiven in WHC-SD-WM-EMP-031, Rev 0
suggests that the sample shouldconsist mainly of t_Cs, and _tAm.
These radionuclidesare particulatein 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 Jmmplingprogram includes the frequency, duration, and volume rate of sampling.
In moat cues the Jmlectionof these three elements in programming will be a compromise between idea values
and thou which provide safety and yet are technically, economir.aily, and conveniently achieved.

ANSI N13.1-1969, Section 4.3.1 (,eeAppendixN)

ANSI N13.1-1969, Section 4,3.2 (,_eAppendixN)

ANSI N13.1-1969, Section 4.3.3 (,eeAppendixN)

ANSI N13.1-1969, Section 4.3.4 (_,eAppendixN)

ANSI N13.1-1969. Section 4.3.5 (,eeAppendixN)

ANSI N13,|-1969, Section 5. Methods

" ANSI N13.1-1969, Section 5.1. General Twoforms 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 mCs and _lAm. These
radionuclides are particulate in nature and not volatile.

ANSI N13.1-1969. Section 5.2. Particles

ANSI N13.1-1969. Section 5.2.1. Samole Delivery Principlesconcerningtheremovalof a
representativeportionof a containedstream,as froma largeduct,havebeenpresentedin Section4....

ANSI N13.1-1969. Section 5.2.2. Particle Collectors without Slenlficant Size
Differentiation v_ou. collectors are appficable to sampling airborne radioactive materials ....

ANSI N13.1-1969. Section 5,2.2.1 (seeAppendixV0

ANSI N13.1-1969. Section 5,2.2.1.7 (seeAppendixV0

ANSI N13.1-1969. Section 5.3. Gases Airborne radioactive volatile materials and so-called

"permanentgam_ such as tritium are frequently important contaminants and their sampling and collection
requires techniques and methods differing from those used in particle munpling..

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.

ANSI N13.1-1969. Section 6.0 (seeAppendixN)

ANSI N13.1-1969. Ap0endix A. Section A1 Minimization of the length and bends of sample
delivery fines will contribute to representative sampling.

Documentation: H-2-71936

Comparison: The sample line is approximately 1.5 m (5 fl) 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. _;¢ction A2 Thedistance 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.

, ,., ,,, a ,
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Not applicable.40 CFR 61.93(b)(2)(i)specifiesthesitelocation.See comparison
under "Method IA, Section 2.1.1" Selection of Measurement Site."

ANSI N13,1-1969. Aonendix A. Section A3.1 Velocity and flow distribution should be known
for the sampling point, and particle and gm_tl composition should be repruentative.

. Documentation: Not applicable.

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

Rev 2, Airflow Capacity and DLstributio, 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 _/min). For a 25-cm (10-in.) stack, this
amounts to a velocity of 7 m (23 ft)/second. According to Table A1
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).

Velocityffi4OO$,_/Ve_ityPres_re

_ _ ,., ,.m,. , ,,, ,,,,,,,
,,,. ,, i,,,,
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ANSI N13.1-1969. An?endlx A. Seetlon A3.2 ^ multipl,numb,rof withdr,w_ point,,a,_h
repremnfin8 approximstoly equal sress bared on the duct or stack dimensions is desirable.

Documentation: 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.

ANSI N13.1,1969, Apnendix A. Section A3.3 Thevelocitydimtributionscrota theduetor stack

_hould be known in ordor to emabliah imkinotic flow and repreNntattve rumple points.

D_umentafion: Job Control System Work Packages listed under "SubpartH
Section 61.93 (b) (1) (iii)"

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

Facilities MaintenanceSupportServices Preventive Maintenance
Procedure 7-GN-56, Rev 2

Drawing H-2-71936

Comnarison: The designed isokinetic flow rate in the stack is 16,592 L/min
(586 _/min), based on a sample flow of 62 L/min (2.2 fP/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 instrumentationerrors must be
accounted for. From 1992 data, the actual sample flow at the sample
nozzle openings (takinginto accountvariability in the readings and
instrumentationerrors) is from 42.5 to 70.8 L/min (1.5 to
2.5 _/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 ft3/min).
Section SubpartH Section 61.93 (b)(l)(iii) above gives the actual
flow rates measuredin the stack. The average of this data is
21,491 L/min (759 _/min) with a 95 percentconfidence that this
flow rate will be between 17,753 to 25,257 L/min (627 to
892 ft3/min).

ANSI N13.1-1969, ApDendix A. Section A3.4 Samplingprobeconfigurationi, recommended
by figures in this ANSI Standard, with minimum radius bends and precilely tapered probe end edges.

Documentation: Drawing H-2-71955

E-12
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Corn_mr|son: 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 radiusof 3.2 cm (1.25 in.).

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

(1.875 in.)

" According to ANSI the bend radiusand the vertical should both be 5
times the in,de 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 approximatelycentered in equal annularareas.

ANSI N13,1-1969, Aooendix B. Part|de De_oositienin Sample Lines

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

Corn_mr|son: The estimate made for this stack was made using an up-to-date
computer softwareprogram. The program title is
"DEPOSITION2.0" and is references as Anand, N. K., McFarland,
A.R., Wong, F.S, KocmoundC.J., DEPOSITION 2.0, NRC
NuReg/GR-(X)6,Serial # 2145, March 8, 1993, Aerosol Technology
Laboratory,Departmentof Mechanical Engineering, Texas A&M
University College Station, TX 77843.

Because particle sizes are not known, a spreadof particle sizes were
used (i.e, I0, 3.5 and 1 micronin size). The results are as follows:

Table C14. Stack Number296-A-29 Sampling System Particle
PenetrationPercentage.

_-- lille I

PARTICLE SIZE

Range 10 _m PRE-HEPA 3.5 _m 1 ,m
SPREAD

(0.05 to 10 _m)
i,

Probe Total Probe Total Probe Total Probe Total
i,

" 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 77.1 102.9 821'6 99'8 98.0

ll,l .,. Hill -- ,,,| ,II,| , .,,,,H
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The variables used in this program are as follows:

Stack diameter 10 in - 0.254 m
Area - 'rR2 -0.05067 m2

Stack StreamVelocity(m/s):5.84to8.31
m

Average: 7.07

Probe EquivalentRadius - 0.3064 in.
Probe EquivalentDiameter - 0.6128 in. - 15.56555853 mm
Iksigned Sample Flow Rate - 2.2 fl3/min = 62.29696 L/min
Sample Flow rate (L/min): 42.48 to 70.79

Average: 56.63

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

ANSI N13.1-19_9. Ammnd_ C. Errors Due to Anttoldnetie Samnllnf Evaluated
with the software discussed above under ANSI N13.1-1969, Appendix B, Particle
Depmition in Sample Lines.

Subnart H S_ion 61.93 Co)(2) fill) (NeAppmdixN)

Subuart H Section 61.93¢b)C2)(lv) ¢_ ._opmOixN)--

Subuart H Section 61.93fb)f3) (NeAppmdixN)

Subuart H Section 61.93fb)(4)(I) (see_ndix N)

Seb_uartH Section 61.93fb)(4)(ii) (NeAppendixS)

Suboart H Section 61.93(b)fb3 (seê ppendixN)
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APPENDIX F

40 CFR 61.93, SUBPART H COMPARISON FOR 296-B-28



_A"dC-EP-07{_4

This page intentionallyleft blank.

F-2



WHC-EP-0784

i i i,ii

POINT-BY-POINT N_HAP COMPLIANCE COMPARISON FOR THE
244-BX DOUBLE CONTAINED RECEIVER TANK EXHAUSTER

STACK NUMBER 296-B-28

. Sub oart H Section 61.93 (a_ (,= _

Sub nart H Section 61.93 (b) P.adionucUdeanmionrote,frompoint,our=, (,tsck,orvents)shall be measured
_' in aceordanoewith the following requirementsor procedures for which EPA hu grantedprior approval:

Subnart H Section 61.93 (b)(D emuaz nowate mcuuranaz,_ bemadeusing_ foUowinsmethods:

Subpart H Section 61.93 (b)(l)(I) _fera_ Method2 of ^ppendix̂ to Part6O,hsn be usedto detcrmine

velocities and volumm_c flow rotes for slacks and hugevents.

Documentation: Drawing H-2-73839

Com_oarisoq: 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.

Sub uart H Section 61.93/b_(D(iD _forax_ Method2Xof Appendix A to Part60 shaUbe used to determine
velocitim sad volumetric flow _ throughpipes and snudlducts.

Documeptafioq: Not applicable.

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

40 CFR 60. Avoendix A. Reference 2C Determinationof Stack Gas Velocity and Volumetric

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

1. The lelection of the meam_rementsite according to Method l^ 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 I 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 l, 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) (I) Off)"

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

Comvarison: See the discussion below under "Method IA, 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
duplicate the regulatory procedure.

Subvart H Section 61.93 (b)(D(iii) Thefreqmcy of flow rate n'_urmmmts shall depend upon the variability
of the effluent flow rate. For varmble flow rate,, eontinuoua or frequent flow ratel meuurement, shall be made. For
relatively eommmt flow rates, only periodic nu:uurementa are necessary.

F-4
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Documentation: The following flows were obtainedfrom this facility. Note, where
available the Job Control System Work Package numberand date the
measurementwas takenis given:

DATE FLOW (fP/min_ WP#

• 02106191 262 NONE
05/30/91 243 NONE
08/12/91 220 NONE

• 05104193 233 2E-92-00903

AVERAGE 240

VARIABILITY -8%/+9%

STANDARD DEVIATION 18
95% CONFIDENCE INTERVAL 56
RANGE 183 to 296

Coml_arison: Although the regulations do not specifically define variable versus
constants flow rate, a flow rate with a variability of less than 5:20 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
quarterlyschedule is not always met, the requirementat the HartfordSite 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 tankis above 60 °C (140 °F) and/or while waste is
being transferredthrough this facility.

Sub_vltrtH Section 61.93 (b_(2) n,dion_Uda,,ha bcdirectly monitored orextracted,collected and measured

truingthe following medlods:

Subpart H Section 61.93 (b)(2)(i) Refer_eeM_od 1ofAppendixAPart 60 shall be used to select
monitoring or samplingsites.

40 CFR 60. Aouendix A. Method I Sample and Velocity Traverses for Stationary Sources.

40 CFR 60. Appendix A. Method 1. Section 1.2: Avplicabilitv Thismethodis
. applicable to flowing gu streams in ducts, stacks, and flues. This method cannot be used when (I) 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
m2 (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: Thisstack is smallerthan the 30 cm (12 in.) applicabi!itvcriteria; it
is only 15 cm (6 in.). See Method IA below.

40 CFR 60. Aonendix A. Method 1. Section 2.1: Selection of Measurement Site
Samplingor velocitymeasurementis performedata sitelocatedat leasteightstackor ductdiameters
downstreamandtwodiametersupstreamfromanydisturbancessuchas a bend,expansion,or contractionin
the stack,or froma visibleflame. If necessary,an alternativelocationmay beselected,at a positionat least
twostackor ductdiametersdownstreamanda halfdiameterupstreamfromany flowdisturbance.

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

40 CFR 60. Aonendix A. Method 1A Sampleand VelocityTravers_ for Stationary
SourceswithSmallStacksorDucts Thismethodis applicableto stacksor ductsless thanabout
0.30 m (12 in.) in diameter,or0.071m=(113in.=)crosHectionalarea,butequalto or greaterthan
about0.10 m (4 in.) in diameteror 0.00812In=(12.57in.=)in cross-sectionalarea.

40 CFR 60. Auoendix A. Method 1A. Section 2.1.1: PM Measurement
MethodIA callsfor the samplingsitesto bepreferablylocatedat least8 equivalentrack or duct
diametersdownstreamand 10equivalentdiametersupstreamfromany flowdisturbances.The
velocitymeasurementlocationis recommendedto be at a site located8 equivalentstackor duct
diametersdownstreamof the samplingsite. Thismethodfurtherstipulatesthatif suchIocationaare
notavailable,thenthe samplingsiteahouldbe locatedatleast2 equivalentstackor ductdiameters
downstreamand2t,6stackdiametersupstreamfromany flowdisturbances.Thevelocitymeasurement
deviceshouldthenbe located2 equivalentstackdiametersdownatreamfromthe samplingsite.

Documentation: DrawingH-2-73839

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: 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 1Oduct 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

F-6
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diameterbelow 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
measurementpurposes for two reasons:

g,

1. There are two sample probes on this stack. One is for a
continuous monitorand one is for the record sampler.

" Each probe draws a sample at a rateof approximately
57 I.Jmin (2 _/min) of air flow from the stack to total
113 I.Jmin (4 ft3/min). This sample flow takenfrom the
average stack flow given above of 6,795 L/min
(240 _/min), will result in 6,654 L/min (235 ft3/min)
downstream of all three sample probes. Although
113 L/rain (4 _/min) only represents 2 percentof the
average stack flow, a more conservative representationof
the actual totalized flow can be gained from the
measurementoccurringbelow 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 measurementbelow the sample
probes give a truerrepresentationof the flow rate for the
first sampleprobe (the record sampler). This allows for
a truerrepresentationof the isokinetic flow conditions,
used to determine the efficiency of the system.

Measurements are takenon each of 8 annular traverse

pointslocatedaccordingtoTableI-2,"Imcationof
TraversePointsinCircularStacks"ofMethod1,of

AppendixA tothissameregulation.Thisisperformed
ineachofthetwoperpendicularflowmeasurement
ports.

Subnart H Section 61.93 (b) (2) (ii) Theeffluentstream,hall bedirectly monitoredcontinuouslywith an--

in-line detector or representative sampler 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 N13.1-1969. Guide to Samvlin_ Airborne Radioactive Materials in Nuclear
Facilities The guidance for this standard begins in Section 4.0 Principles. Section 4.1 is Genera/, Section

4.2 is Representatit, e Samples, Section 4.2.1 is Samples Representatit, e According to Spacial Locan'on,

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.

F-7
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ANSI N13.1-1969. Section 4.2.1.2 Sampling point thould be a minimum of 5 diameters (or 5

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

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

ANSI N13.1-1969. Section 4.2.2 Samples should be reprelentative with respect to physical and

chemical composition of airstream.

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

Comparison: No particle size studies have been performedat this facility, although
a particle loss determinationhas been informally (at this time)
accomplished. Informationprovided in WHC-SD-WM-EMP-03I,
Rev 0 suggest that the sample should consist mainly of tSTCs,
_fU°Pu, and UlAm. These radionuclidesare particulatein nature
and are not volatile.

!

A]SSI.J_3.1-1969. Section 4._;, Sample Programmi,g Manyfactor,enterintothedesignof

a rumpling program. The rumpling program includes the frequency, duration, and volume rate of rumpling.
In meat ea_.s the ,,election of thele three element, in programming will be a compromise between idea values
and thoee 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)

ANSI N13.1-1969. Section 5. Methods

ANSI N13.1-1969. Section 5A. General Twoforms 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

Comparison: Informationshown in WHC-SD-WM-EMP-031 suggests th't the
sample should consist mainly of 13_Cs,239rmpu,and UtAm. These
radionuclidesare particulatein natureand are not volatile.
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.AJ'_TSIN13,1-1969,SecUon5,2, l=articl_

ANSI 1q13.1-1969. Section 5.2.1. Samvle Delive_ principlesconcerningthe removalof a
representative portion of a contained stream, as from a large duct, have been presented in Section 4 ....

ANSI N13.1-1969. Section 5.2.2, Particle Collectors without Sic_nificantSize
Differentiation V_ous conectorem applicable to sampling airborne radioactive materials ....

ANSI N13.1-1969. Section 5.2.2.1 (seeAppendixN)

ANSI N13.1-1969. Section S.2.2.1.7 (_eeAppendixN)

ANSI N13.1-1969. Section 5.3. Gases Airborne radioactive volatile materials and m-called

"permanentgamessuch as tritium are frequently important contaminants and their sampling and collection
requires techniques and methods differing from throe used in particle sampling..

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

Comparison: No volatile radionuclidesare present at this facility

ANSI N13.1-1969. Section 6,0 (seeAppendixN)

ANSI N13.1-1969. Aouendix 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 approximately1.5 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 N13.1-1969. Aouendix A. Section A2 Thedistance 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 gratification 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 MeasurementSite."

ANSI N13.1-1969. Avuendix A, Section_ Velocity and flow distribution should be known
• for the sampling point, and particle and gaseous composition shouid be representative.

Documentation: Not applicable.
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Comparison" Velocity measurementsare accomplishedby Facilities Maintenance
SupportServices Preventive MaintenanceProcedure 7-GN-56,
Rev 2, Airflow Capacity and Distribution Tests in conjunctionwith
supplemental

GUIDAHCE_DATA SHEET FOR 244-BX DCRT EXHAUST
STACK (296-B-28) PLOW M_AS_. From the section
above, "SubpartH Section 61.93 Co)(1)(iii),"the average flow rate
was seen to be 6,796 L/rain(240 f_/min). For a 6 in. stack, this
amounts to a velocity of 6. I m (20 ft)/second. According to
Table AI in the ANSI NI3.1-1Q69 Standardlaminarflows occur
below 0.68 ft/second. Above thatturbulentflows exist. Again
according to ANSI N13.1-1969 Section A3.3.2 "as the flow becomes
more turbulent, the velocity becomes more nearlyuniform across the
duct." The velocity distributionat the flow measurementlocation is
relatively uniform (see Figure F-l), but is based on a very limited
amount of data. Note that the flow measurement location is six duct
diametersupstreamfrom the samplinglocation. Since there are no
flow disturbances between the flow measurement location and the
samplinglocation, the distributionat the sampling location should be
more uniform. Use the following equation to convert from velocity
pressure (inches water, gauge) to velocity (feet per minute).

Velocityffi4OOS,_/VelocityPressure

F-IO
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Figure F-I. Stack Flow Distribution 296-B-28-A.
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bNSI N13.1-1969. ,_poendlx A, Section A3.2 Amultiplenumber of withdrawal points each
representing approximately equal are_ based on the duct or stack dimenJionJ is desirable.

Documentation: Drawing H-2-73809

Com_mrison: This drawing shows the probe with one nozzle. This is as
recommendedin this section of the ANSI N13.1-1969 Standardfor
this size stack (6 in.).

ANSI N13.1-1969. A?uendix A. Section A3.3 Thevelocity distribution across the duct or stack
Ihould be known in order to ogabli_ imkinetie flow and repremntative munple points.

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

GUIDANCF_JDATASHEEr FOR 244-BX DCRT EXHAUST
STACK (296-1]-28)FLOW MEASUREMENT

Comp_n: The velocity distributionis not known. However, uniform
distributionmay 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/rain
(271 _/min), based on a sample flow of 62 L/rain (2.2 _/min).
Although, it is not reasonableto assume that the design flow is
maintained. To determine the true or actual operatingcondition
isokinetic flow rate sample dataand instrumentationerrors must be
accounted for. From 1992 data, it can be shown thatthe actual
sample flow at the sample nozzle openings (takinginto account
variability in the readings and instrumentationerrors) is from 6.7 to
59.5 L/rain (0.9 to 2.1 _/min). From this, the actual or operating
isokinetic flow rate in the stack is from 3,143 to 1,334 L/rain (111 to
259 _/min). Section SubpartH Section 61.93 Co)(1)(iii)above gives
the actual flow rates measuredin the stack. The average of this data
is 6,796 L/min (240 ft3/min)with a 95 percent confidence that this
flow rate will be between 5,182 to 8,381 L/min (183 to 296 ft3/min).

ANSI N13.1-1969. Apuend_ A. Section A3.4 Samplingprobeconfigurationis 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 radiusbend and a 3 in. vertical length
under that. The inside diameterof this probe is 1.387 cm (0.546 in.)
According to ANSI the bend radius, as well as the vertical should

ii|11111111 i i
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both be 5 times the inside diameter. Five times the inside diameter
of this probe is 6.93 ¢m (2.73 in.). In addition the nozzle is taper_t
to a knife edge.

ANSI N13.1-1969. Aooendix B. Partlele Deposition in Sample Lines

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

Comoarison: The estimatemade for this stack was made using an up-to-date--

" computer software program. The program title is
"DEPOSITION2.0" and is reference as Anand, N. K., McFarland,
A.R., Wong, F.S, KocmoundC.J., DEPOSITION 2.0, NRC
NuReg/GR-006, Serial # 2145, March 8, 1993, Aerosol Technology
Laboratory,Departmentof Mechanical Engineering, Texas A&M
University College Station, TX 77843. This program also provides
for anisokinetic samplingaffects as discussed in ANSI N13.1-1969,
Appendix C.

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

STACK NUMBER 296-B-28 SAMPLINGSYSTEM PARTICLE PENETRATION
PERCENTAGE

• ill

PARTICLE SIZE
i i

Range 10 _m 3.5 ;tm 1 _m
iii ii i

Probe Total Probe Total Probe Total
ill i|ll i i i

Minimum 87.2 3.6 95.9 78.8 98.7 97.2
i i i. i i

Average 100.3 16.8 98.4 86.4 99.2 98.0
i1| i

Maximum 140.3 69.3 105.7 97.6 100.2 99.4
.,

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

Stackdiameter6 in.= 0.1524m
Area= IrR2= 0.01824m2

" 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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Deigned Sample Flow Rate ,, 2.2 ft3/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 113-- 0.43 in. ,= 10.922 mm
one 90 ° bend

ANSI N13,1-1969, Anoendix C, Errors Due to Antqoklnetic Samolln_ l_v_ua_dwith
the moRwaredimcummdabove under ANSI N13.1-1969, Appendix B, Particle Depmition in Sample Lines.

Suboart H Section 61,93 in) (2) (Hi) (.ee_=d_ N)

Suboart H Section 61.93{b){2){iv) (_ ^ppeU_N)

Suboart H Section 61.93{b){3) (meAp_adixN)

Subnart H Section 61.93{b)(4)(I] (,ee_,=d= N)

Subuart H Section 61,93¢b){4)(ii) (,ee^ppe_= N)

Sub?art H Section 61.93(b)(b') (_ AppendixN) i
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POINT-BY-POINT NES]H[AI*COMPUANCE COMI'ARISON FOR THE
244-CRVAULT EXHAUSTER
STACK NUMBER 296-C-05

Subpart H Section 61.93 (a) (,eeA_ N)

Subpart H Section 61.93 (b) P..adionueUdeen_-innrstesfrompoint,our_,(,ack,orvmt,)sh,, bemeasured
• in aocordanoe with the following req_ or prooedurm for which EPA hes granted prior approval:

Sub_oart H Section 61.93 (bWD emuentflowratemeaa,_ ,ha be m_teu.mgthefoUowingm_od,:

Subpart H Section 61.93/b)(D(D _for=oeMethod 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 suck crou a_ctional areas less than 0.071 m2

(113in');

• measurement sites which fail to meet the criteria of Method 1 in 40 CFR 60, Appendix A,
i2._)

Doeumentatio.: MaintenanceEngineeringServices MaintenanceProeodure 1202,
Rev0

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

Comparison: The referencedprocedure has been written to mirrorthe 40 CFR 60,
Appendix A, Method 2 procedure. Implementation of this procedure
is addressed in the referenced procedure upgradeprogram.
Implementation involves writing facility specific procedures from the
main referenced procedure. The specific procedure development is
underway. The measurement site selection requirement is addressed
next.

- 40 CFR 60. Apeendix A. Method 1.._ 2.1. Selection of MeasurejIltliL.S_ 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) (I) (iii)"

GUIDANCE/DATA SHEEr 244-CR VAULT EXHAUST STACK

(296-C-5) FLOW MEASUREMENT

Facilities Maintenance Support Services Preventive Maintenance
Prcr.edure 7-GN-56, Rev 2

Comvarison: This is 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 Co)(1)(|i) Refugee M_od 2, of Appendix A to Part 60 shah be used to determine

velooities and volumetric flow rate, through pipes and snutU duets.

Documentation: None.

Comparisort: 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.

Subpart H Section 61.93 (b)(1)(iii) Thefrequency of flow rate measurements shall depend upon the variability

of the effluent flow rate. For variable flow rates, continuous or frequent flow rates meuurements shall be made. For
relatively constant flow rates only poriodie measurements are neze,sury.

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

DATE FLOW (fta/min) WP#

01/09/91 1,092 NONE
04/18/91 1,392 2E 35017
07/16/91 1,408 NONE

u ill i i i
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11124192 3,085 2E-92-01248
03108/93 2,894 2E-93-00156
04128193 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

Comoarison: 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 Hartford Site is to take flow rates at least annually
when the exhauster is running. This exhauster runs continuously
except for maintenance.

Subpart H Section 61.93 (b)(2) R_d_n=_d=_._bedirectlymonitored or extracted, collected and measured
using the following methods:

Subpart H Section 61.93 lb)(2)(i) Referen_Method1 of Appendix A Part 60 shallbeusedtoselect

monitoring or sampling sites.

40 CFR 60. A.vendix A. Method 1. Samvle and Velocity Traverses for Stationary
Sources

40 CFR 60, Avvendix A. Method 1. Section 1.2: Avvlicabllity Thismethod is

applicable to flowing gas streams in ducts, gJu:kJ, 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 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-2-92519
i

, Comparison: This stack is 18 in. in diameter and therefore this method is

applicable.

" 40 CFR 60. Avvendix A. Method 1. Section 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 _,bend, expansion, or contraction in
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the mack, or from a visible flame. If nezegmry, an alternative location may be _elected, at a position at least
two mack or duct diameters downm'eam and a half diameter upstream from any flow disturbance.

Documentation: Drawing H-2-92519

Comuarisoa: Also see comparisonunder 40 CFR 60, Appendix A, Method 1,
§ 2.1, Selection of MeasurementSite, 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.) circulardiameter stack which extends approximately15.2 m
(50 fl) 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.'/duct
diameters).

Subvart H Section 61.93 0_) _2) flD The©muentstream,hall bedirectlymonitored continuously with an
in-line detector or repmaentative rumplesof the effluent stream shall be withdrawncontinuously from the sampling site
following the guidance presented in ANSI N13.1-1969 "Guideto SamplingAirborne RadioactiveMaterials in Nuclear
Facilities" (includingthe guidanoeprmented in Appendix A of ANSINI3.1).

ANSI N13.1-1969. Guide to Samulin2 Airborne Radioactive Materials in Nuclear
Facilities Theguidancefor this ,tandard begin, in Section 4.0 Principles. Section 4.1 is Genera/, Section
4.2 is Representa_ &mnpl_, Section 4.2.1 is Samp/e.s Repre.sentatiw According to Spada/ Location,
Section 4.2.1.1 is 5amplin& in a Zone Occupies by Workers. The first -ection in this ANSI standard
applicable to the comparimn of this document is 4.2.1.2.

ANSI N13.1-1969. Section 4.2.1.2. Samuline from a Duct or Exha-_ Stack--

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."

ANSI N13.1-1969. Section 4.2.2. Samples Representative with R_pect to Physic-_!
and Chemical Composition Thee ,ub,ections(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 I

WHC-SD-WM-EMP-03I, Rev 0,

Comparison: Particle size studies have not been performedat this facility. Particle
loss determinationhas 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, trTcS, 239m°pu, and UtAm.
These radionuelides are particulate in nature. They are not volatile.

ANSI N13.1-1969. Section 4.3. Sample Procn-ammine Manyfactorsenterintothedesignof
a rumplingprogram.Thesamplingprogramincludesthefrequency,duration,and volumerateof sampling.
Inmoatcases,theselectionof thesethreeelementsinprogrammingwillbe a compromisebetweenidea
valuesandthosewhichprovidesafetyandyetaretechnically,economically,andconvenientlyachieved.

ANSI N13.1-1969. Section 4.3.1 (seeAppendixN)

ANSI N13°1-1969. Section 4.3.2 (seeAppendixlq)

ANSI N13.1-1969. Section 4.3.3 (seeAppendixlq)

ANSI N13.1-1969. Section 4.3.4 (seeAppendixlq)

,_NSI N13.1-1969. Section 4.3.5 (seeAppendix lq)

ANSI N13.1-1969. Section 5. Methods

ANSI N13.1-1969. Section 5.1. General Twoformsof airborneradioactivematerialsare
particulateandgases;the particlescanbe solidor liquid,althoughparticulatesaregenerallyconsideredto be
verysmallfragmentsof 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 '9/poSt,tsTcs, 239n4°puand UlAm.
These radionuelides are particulate in nature and are not volatile.

ANSI N13.1-1969. Section 5.2, Particles

_NSI N13.1-1969. Section 5.2.1. Sample Delivery Principlesconcerningthe removal of a
representativeportionof a containedstream,as froma largeduet,havebeenpresentedin Section4...

ANSI 1_1_;.1-1969, Section 5.2,2. particle Collectors without Significant Size
Differentiation Vmou, collectorsare applicableto samplingairborneradioactivematerials...

ANSI N13.1-1969. Section 5.2.2.1 (seeAppendixN)

ANSI N13.1-1969. Section 5.2.2.1.7 (seeAppendixN)
o

ANSI N13.1-1969. Section 5.3. Gases Airborneradioactivevolatilematerialsandso-called
"permanentgasessuehastritiumarefrequentlyimportantcontaminantsandtheirsamplingandcollection
requirestechniquesandmethodsdifferingfromthoseusedinparticlesampling...
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Documentation: WHC-SD-WM-EMP-031, Rev 0

Comparison: No volatile radionuclides are present at this facility.

ANSI N13.1-1969. Section 6.0 (meAppendixN)

ANSI N13.1-1969. Avvendix A. Section A1 Minimizationof the length and bends of mample
delivery linea will contribute to repre_ntative rumpling.

Documfntation: Drawing H-2-92519

Comparison: The sample line is approximately3.7 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 (approximately75°) located just outside the
stack at the sample point which is designed to have a bend radiusof
less than 19 cm (7.5 in.). There is another gradual bend
(approximately 15°) located approximate_y.6 m (2 ft) above the
sample cabinet. The tubing is 1.9 cm (.%/4in.) O.D. X 0.09 cm
(0.035 in.) WALL. This makes the inside diameter 1.7 cm
(0.68 in.).

ANSI N13.1-1969. ABDendix A. Section A2 Thedistance from the last upstream disturbance to
the point of m.mple 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 aires'earn quality.

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

ANSI N13.1-1969. ADvendix A. Seftion A3.1 Velocity and flow distribution should be known__

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

Do_umfntation: Not applicable.

Comparison: Velocity measurementsare accomplished by Facilities Maintenance
Support Services PreventiveMaintenance Procedure 7-GN-56,
Rev 2, Airflow Capacity and Distribution Tests in conjunction with
supplementalGUIDANCE/DATA SHEET, 244-CR VAULT
EXHAUST STACK (296-C-5) FLOW MEASUREMENT. From the
section above, "SubpartH Section 61.93 (b)(1)(iii)," the average
flow rate was 67,078 L/min (2,369 ft3/min). For an 46-cm (18-in.)
stack, this amounts to a velocity of 6.80 m (22.3 ft)/second.
According to Table A1 m the ANSI N13.1-1969 Standardlaminar
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-I is a plot of the velocity distribution, which is
based on a very limited amount of dam. 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).

Velocityffi4OOS,_/VelocityPre.gsure
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Figure G-I. StackFlow Distribution 296-C-5-A.
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ANSI N13.1-1969. Appendix A. Section A3.2 A multiplenumberof withdrawal pointseach
representing approximately equal areas based on the duct or stack dimensions i8 desirable.

Documentation: Drawing H-2-92523

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

stack.

• ANSI N13.1-1969, Appendix A. Section A3.3 Thevelocitydistribution across the duct or stack

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

Documentation: Not applicable.

Comparison: The designed isokinetic flow rateinthe stack is 43,661 L/min
(1,542 _/min), based on a sample flow of 62.3 L/min (2.2 ft3/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 _/min). From this, the actual or operating
isokinetie flow rateinthe stack is from 29,759 to 45,643 L/min
(1,051 to 1,612 f't3/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 ldmin (2,369 _/min) with a minimum and
maximum flow rate between 30,920 to 104,680 L/rain (1,092 and
3,697 fP/min).

ANSI N13.1-1969. Appendix A, Section A3.4 Samplingprobeconfiguration is recommended

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

Document_tion: Drawing H-2-92523

Comparison: This drawing shows the probe nozzles as 3/4 in. OD by 0.035
WALL. This gives the ID as 1.73 em (0.68 in.). The nozzle has a
8.9-cm (3.5-in.) minimum bend radius and is approximately 8.9-era
(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 N13.1-1969. Avvendix B. Particle Deposition in Sample Lines

G-11
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Documentation: WHC-SD-WM-ES-291, Rev 1

Comoarison: 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.]., DEPOSITION 2.0, NRC NuRvg/GR-006,
Serial # 2145, March 8, 1993, Aerosol Technology Laboratory,
Dc_rtment of Mechanical Engineering, Texas A&M University
CoUege 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 spreadof 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 PERCE¢I'AGE
iii iHii ii i,i i i i

PARTICLE SIZE
i H i i i

Range 10 t,m 3.5 ,m 1 _,m
i i

Probe Total Probe Total Probe Total
i

Minimum 91.4 52.5 97.3 91.6 99.2 98.6
i i

Average 110.4 69.2 100.4 95.2 99.6 99.0
I|H i ii i ill

Maximum 165.3 109.7 110.1 104.7 100.5 100.1
.... ,, , ,,,,

The variables used in this program are as follows:

Stackdiameter18 in = 0.4572 m
Area = wR2 = 0.16417 m2

Stack StreamVelocity (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 ft3/min = 62.29696 L/min

Sample Flow rate (L/min)" 42.48 to 65.13
.i,

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

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

Suboart H Sectior 61.93 (b) {2_{iii) (,ecAppeadixN)
O

Suboart H Section 61,93(b_(2){iv_ (ee.,,pp,_ixN)

Subpart H Section 61.93{b)(_;l (ee _q,pead_N)

Suboart H Section 61.93C0)¢41_mfee ,ppe.d_ N)

Sub0art H Section 61.93(b)(4)fii) (ee ^ppe.d_N)

Suboart H Section 61.93_b){$) (ee ^Vpe.d=N)
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APPF.2_IX H

40 CFR 61.93, SUBPART H COMPARISON FOR 296-P-16
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, i ,

I*OINT-BY-POINT NF_HAP COMPLIANCE COMI_ARISON FOR THE
241-C-105/106 TANK FARM EXHAUSTER
EXHAUSTER STACK NUMBER 290-P-16

• Subgart H Section 61.93 {a) (.ee .,q,pe_ixN)

Subpart H Section 61.93 {b) Radionuclide emission rate, from point sources (stacks or vents) shall be meuured
' in accordancewith the following requirements or procedures for which EPA luregrantedprior approval:

Subgart H Section 61.93 (b)¢l) Effluent flow mm measurements shall be made using the following methods:

Subvart H Section 61.93 {b)(1){i) _ferenoeM_od 2of Appendix A to Part60 sludl be used to determine
velocities and volumetric flow ratm for staelmand 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 qmmtifying gas flow. This procedure is 1_ applicable for:

• Cyclonic or mvirling gas streams;

• Stack diameters smaller than 0.30 m (12 in.) or mack cross sectional areas less than 0.071 m2
(113inZ);

• Measurement _tes which fail to meet the criteria of Method 1 in 40 CFR 60, Appendix A,
t 2.1)

Documentation: Maintenance Engineering Services Maintenance Procedure 1202,
Rev 0

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

Comparison: 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 the
main referenced procedure. The specific procedure development is
underway. The measurement site selection requirement is addressed
next.

" 40 CFR 60. Avgendix 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 "SubpartH Section
61.93 (b) (1) (iii)"

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

Facilities Maintenance SupportServices Preventive Maintenance
Procedure 7-GN-56, Rev 2

Comparison: This is a 41-cm (16-in.) circulardiameter stack (16 gauge). The
stack extension sets approximately3.0 m (10 it) 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 upstreamflow 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 apartapproximately 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 maximumof 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 traversepoint is located according to
Table 1-2, "Locationof Traverse Points in CircularStacks" of
Method 1, of Appendix A of 40 CFR 60.

..

Subpart H Section 61.93 Cv)¢l)¢ii) Reference Method 2A of Appendix A to Part 60 ,hall be u,ed to determine

velocities and volumetric flow rates through pipes and amall ducts.

Documentation: None.

Comparison: Method 2A is not applicable for stacks. If is applicable for pipes and ducts
where the entire effluent is run through a measuringdevice. This method
may be applicable to the samplingsystems themselves.

Suboart H Section 61.93 (b)(1)(iii) Thefrequencyof flowratemeasurements 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 arc necessary.

,J
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Documentation: The following flcws were obtained from this facility. Note, where
available the Job ControlSystem Work Package numberand date the
measurementwas takenis given:

Date......... Flow (_/min) WP#
!

. 11/15/90 3,034 NONE

01/09/91 ' 3,682 ' 'NONE .......

" 04/is/91' 2,772......
o7/08/9i..........3,o49 .........
o e7/92 .... 3,020 2E-92-o  4
1'0/29/92 3,045 2E-92-O1247

03/()8/93 3,951 .... 2E-93-00136

AVERAGE 3,222
VARIABII2TY -14%/+23%
STANDARD DEVIATION 425
95% CONFIDENT INTERVAL 1,040
RANGE 2,182to4,261

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.
ThiscriteriaisspecifiedinSD-WM-CR-016. Theflowratesgiven
abovearetherefore,variable.Theschedulefortakingtheseflowsis
quarterly.Althoughthequarterlyscheduleisnotalwaysmet,the
requirementattheHanfordSiteistotakeflowratesatleastannually
whentheexhausterisrunning.Thisexhausterrunscontinuously
exceptformaintenance.

Subpart H Section 61.93 ¢b)f2) Radionuclide, =hellbe directly monitored or extracted, collectedand measured
usingthefollowingmethod=:

Subpart H Section 61.93 (b)(2)(i)Referen_MethodIof Appendix A Part60 shall be used to sclext
monitoring or sampling mites.

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

40 CFR 60. AoDendix A. Method 1. Section 1.2: Ao¢licabilitv Thismethod 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 rack is smaller than about 0.30 m (12 in_) in diameter, or 0.071
m2 (113 in. a) ero_-mectiona! area; or (3) the measurement site is le_ than two stack or duct diameters

downstream or leas than a half diameter upstream from a flow disturbance.



_C-EP-0784

_umentation: Drawing H-2-95268

Comoarison: This stack is 41 cm (16 in.) in diameterand therefore this method is
applicable.

40 CFR 60. Aouendix A. Method 1. Section 2.1: Selection of Measurement Site
Sampling or velocity mmmummantiJ performedat a site locatedat least eightstack or duct diameters
dowtmtreamandtwo diametemupt_-eamfrom any dia_urbane_luch u a bend, expansion, or contractionin
We_au_k,or from a vitible flame. If neeemutry,an alternativelocationmay be Nlected, at stpositionat ieut
two _ack or ductdiametersdowng,reamanda half diameterupstreamfrom any flow disturbance.

Documentation: Drawing H-2-95268

Comparison: Also see comparisonunder40 CFR 60, Appendix A, Method 1,
§ 2.1, Selection of MeasurementSite, 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 stackwhich extends approximately 3.0 m
(10 ft) inheight above the fan discharge. The sample probe is
located approximately2.2 ductdiameters below the top of the stack
and only 5.3 duct diametersabove the bottomof the stack extension
which is above the fan discharge into the stack.

Subpart H Section 61.93 (b) (2) (H) Theeffluentmeam,haUbedirectlymonitored eontinuotmlywith an
in-line¢ktem_ror repre_atativemunpimof the effluentt_'eamshallbe withdrawncontinuouslyfromthesamplingire
followingthe guidancepresentedin ANSIN13.1-1969"Guideto SamplingAirborneRadioactiveMaterialsin Nuclear
Facilities"(includingtheguidance_ted in AppendixA of ANSINI3.1).

ANSI N13.1-1969. Guide to Samollnf Airborne Radioactive Materials in Nuclear
The guidanceof Wis t_mdardstartin Section4. Principles. Section4.1 is Genera/, Section 4.2

hi Repr_entw_ve Sample, Section4.2.1 is $amp/e_ Repr_entatiw According to Spacia/.r.,ocation,Section
4.2.1.1 is Sampling in a Zone Occupies by Workers. The tim lection in this ANSIstanda_-dapplicableto the
comparimnof this documentis in Section4.2.1.2.

ANSI N13.1-1969. Section 4.2.1.2. SamDlin2 from a Duct or Exhaust Stack
Sampling point thould be a minimumof five diameters (or5 times the majordimensionfor re_tangularducts)
downstreamfrom abruptchanges in flow directionor prominenttransitionJ.

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

ANSI N13.1-1969. Section 4.2.2. Samvles Reoresentative with Resuect to Physical
and Chemical Comvosition These subsections (4.2.2.1, 4.2.2.2, 4.2.2.3, and4.2.2.4) discusslosses
in general. These mectionstouchon chemicalcompositionof the streambeing sampled,particlesize, probe
location, delivery lines, collection filters, and refers to AppendixesB 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 determinationhas been aex,omplished 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 tSTCs,and _grmpu. These

" radionuclidesare particulate in nature. They are not volatile.

ANSI N13.1-1969. Section 4.3. Sample Pr0m'ammin_ Many factors enter into the design of
a sampling program. The rumpling program include8 the frequency, duration, and volume rate of rumpling.
In moat ¢,ama the mlection of these three elements in programming will be a compromise between idea values
and those which provide mfety and yet are technizally, economically, and t,anveniently achieved.

ANSI N13.1-1969. Section 4.3.1 (_,eAppendixN)

ANSI N13.1-1969. Section 4.3.2 (seeAppendixN)

ANSI N13.1-1969. Section 4.3.3 (seeAppendixN)

ANSI N13.1-1969. Section 4.3,4 (seeAppendix

ANSI N13.1-1969. Section 4.3.5 (seeAppendixN)

ANSI N13.1-1969. Section 5. Methods

ANSI N13.1-1969. Section 5.I. Gener_! Twoform.of airborne radioactive materials are
particulate and guu; the particles can be solid or liquid, although particulates are generally considered to be
very small fragments of mlida...

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

Comparison: Information given in WHC-SD-WM-EMP4331 suggest that the
sample shouldconsist mainlyof 13_Cs,and 241Am.These
radionuclidesare particulatein natureand are not volatile.

ANSI N13.1-1969. Section 5.2. Particles

" 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 N13.1-1969. Section 5.2.2. Particle Collectors without Significant Size
Differentiation Vinouscollectors are applicable to sampling airborne radioactive materials ....

H-7
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ANSI N13.1-1969. Section 5.2.2.1 (seeAppendixN)

ANSI N13.1-1969. Section 5.2.2.1.7 (seeAppendixN)

ANSI N13.1-1969. Section 5.3. Gases Airborneradioactive volatile materials and so-called

"permanent gates 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

Commfison: No volatile radionuclidesare present at this facility

ANSI N13.1-1969. Section 6.0 (seeAppendixN)

ANSI N13.1-1969. Ap_vendixA. Section A1 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 approximately2.59 m (8.5 ft) long from the probe
connection outside the stackto 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.).

ANSI N13.1-1969. A_u?endixA. Section/k2 Thedistance 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 alrstream quality.

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

ANSI N13.1-1969. Avvendix A. Section A3.1 Velocity and flow distribution should be known
for the sampling point, and particle and gaseous composition should be representative.

Documentatio.:None.

Comparison: Velocity measurementsare accomplishedby Facilities Maintenance
SupportServices PreventiveMaintenanceProcedure 7-GN-56,
Rev 2, Airflow Capacity and Distribution Tests in conjunctionwith
supplementalGUIDANCE/DATA SHEET FOR 241-C-105/106
EXHAUSTER STACK (296-P-16) FLOW MEASUREMENT. From
the section above, "SubpartH Section 61.93 (b)(1)(iii)," the average
flow rate was seen to be 91,230 L/min (3,222 fP/min) : For a
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40.6 cm (16 in.) stack, this amounts to a velocity of 11.73 m
(38.5 fl)/second. According to Table A1 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 ffi4005*_/VelocityPres_re

,i, i i ,,,,,, ,, i |
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Figure H-3. Stack Flow Distribution 296-P-16-A.
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ANSI b113.1-1969. Aonendlx A. Section A3.2 X mump],number of withdrawal points each
repruentiq approximately _lual m'eu based on the duct or stack dimensions is desirable.

Documentation: Drawing 1-1-2-95269

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

i,

ANSI N13.1-1969. Appendix A. Section A3,3 Thevelocitydistribution across the duct or stack
should be known in order to establish imkinet/c 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/rain
(3,192 _/min), based on a sample flow of 62.3 L/rain (2.2 ft3/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/rain (1.5 to 2.3 W/rain). From this, the actual or operating
isokinetic flow rate in the stack is from 61,613 to 94,486 L/rain
(2,176 to 3,337 _/min). Section Subpart H Section 61.93 Co)(1)(iii)
above gives the actual flow ratesmeasured inthe stack. The average
of this data is 91,230 L/min (3,222 fP/min) with a 95 percent
confidence interval that the flow rate will be between 61,783 to
120,649 L/rain (2,182 to 4,261 _/min).

ANSI N13.1-1969. Apvendix A. Section A3.4 Samplingprobe configuration is recommended
by figures in this ANSI Standard, with minimum radius bends and precisely tapered probe end edges.

Documentation: Drawing H-2-95269

.Comparison: 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.

,m, , , , , ,, , , ,,,,,
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ANSI N13.1-1969, AovendLxB. Particle Devosition in Sample Lines

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

Comp_son: The estimate made for this stack was made using an up-to-date
computersoftware program. The programtitle is
"DEPOSITION2.0" 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 samplingaffects as discussed in ANSI
N13.1-1969, Appendix C.

Since particle sizes are not know a spreadof 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 PARTICLEPENETRATION
PERCENTAGE

PARTICLE SIZE -_

Range i0 _m 315 lzm 1 .m

'Probe Total Probe Total probe ' T0tal /
,,

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 programare as follows:

Stackdiameter 16 in. = 0.4064 m
Area - a'R2 = 0.1297 m2

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

Average: 11.72

Probe Equivalent Radius - 0.2100 in.
ProbeEquivalent Diameter = 0,4200in. = 10.66856695 mm
DesignedSampleFlowRate= 2.2ftS/min= 62.29696L/min

Sample Flow rate (L/min): 42.48 to 65.13
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Average: 53.80

LineLength= 8.5ft= 2.5908m
Tube ID = 0.62 m. = 15.748 mm
one 90 ° bend.

. ANSI N13.1-1969. Avuendix C. Errors Due to Anisoklnetic Samvlin2 Evaluated
with the software discussed above underANSI N13.1-1969, Appendix B, Particle
Deposition in S_snpleLines.

Subpart H Section 61.93 fb) (2) fire (,eeAppendixN)

Subpart H Section 61.93fb)f2)fiv) (,ee_n=ndixN)

Subpart H Section 61.93fb)(3) (,eeAppeadixN)

Subpart H Section 61.93{b)f4)fD (,ee+_,pend_N)

Subpart H Section 61.93fb)f4)fiD (,eeX_=d= N)

Subnart H Section 61.9_;fb)ib') (,eeAppendixN)

H-13



%VHC-EP-0784

This page intentionally left blank.

i

H-14



WHC-EP-0784

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 296-1)-23

Subpart H Section 61.93 (a_ (seeAppendixN)

Suboart H Section 61.93 ¢b) Radicnuclide enfiuion rates from point murces (_tcks or vents) shall be meuured

in accordance with the following requmts or procedures for which EPA has granted prior approval:
81

Subpart H Section 61.93 (b)(1) emmt flowme measureme__ be maderuing the followingmethods:

Suboart H Section 61.93 (b_tl)tD _f_ U_od 2 of Appendix A to Part 60 shall be reed to determine

velocities and volumetrw flow ratea for atacks tad large vents.

Documentation: Drawing H-2-93430

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

Subvart H Section 61.93 (b)(1)(ii) Reference Method 2A of Appendix A to Part 60 shall be used to determine
velocitiea and volumetrk flow rat_ through pipes tad tall duc_.

Documentation: 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 measuringdevice. This method
may be applicable to the sampling systems themselves.

40 CFR 60. Aovendix A. Reference 2C Veteminattonof 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 ControlSystem Work Packages listed under "SubpartH
S_tion 61.93 (b) (I) (iii)"

GUIDANCE, 24I-SY PRIMARY EXHAUST STACK FLOW
MEASUREMENT

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

Drawing H-2-93427

Com_trison: See the discussion below under "Method IA, Section 2.1.1" PM
Measurement"for selection of the measurementsite and
requirements. There are two perpendicularports where this
measurements site is located. This site is in the plane of the nozzle
opening of the samplerprobes. This location is 3 duct diameters
below the top of the stackand approximately6 duct diameters above
the fan section of the stack. Figure 1-2 of Method 1 in Appendix A
of 40 CFR 60 specifies 12 measurementsif the flow disturbances
upstreamof the site is greater than or equal to 6 ductdiameters.
Measurements are takenon each of 16 annular traversepoints located
according to Table 1-2, "Locationof Traverse Points in Circular
Stacks"of Method 1, of Appendix A of 40 CFR 60. This is
performed in each of the two perpendicularflow measurementports.

A standardpitot tube is used as specified. However, the procedure
is not duplicated. A new procedure is underdevelopment which will
duplicate the regulatoryprocedure.

Subpart H Section 61.93 Ce)(l)(ii[) Thefreqt=,_yofflow,,remeuurement,,haUdependupon the variability
of the effluent flow rate. For variable flow rates, eontinuo_ or frequentflow rate,, me_urementa shall be made. For
relatively constant flow rates only periodic mmurementaareneceuary.

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

DA.T_ FLOW (_Imin) WP#

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 HartfordSite as being
continuous. This criteria is specified in SD-WM-CR-016. The flow
rotesgiven above are therefore, variable. The schedule for taking
these flows is quarterly. Although the quarterly schedule is not
always met, the requirementat the HartfordSite is to take flow rates
at least annually when the exhausteris running. This exhauster does
always run.

Subpart H Section 61.93 (b)(2) Radionuclides shall be directly monitored orextracWd,collected and measured
wing the following methods:

Subpart H Section 61.93 Vo)(2)(i) Reference Method 1 of A_endix A Part60 shall be used to select
monitoring or tamp:lingsites.

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

40 CFR 60. Avnendix A. Method 1. Section 1.2: Applicability Thismethod is
applicable to flowing p3 streams in ducts, stacks, and flue& This method cannot be used when (1) flow is
cyclonic or mvirling (see Section 2.4); (2) a stack is smaller than about 0.30 m (12 in.) in diameter, or 0.071
m2 (113 in?) cross-sectional area; or O) 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

Comparison: This stackis smaller than the 30-cm (12-in.) applicability criteria; it
is only 20.32 cm (8 in.). See Method 1A below.

r-

40 CFR 60. Apoendix A. Method 1. Section 2.1: Selection QfMeasurement Site
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.) applicabilitycriteria; it is
only 20.32 cm (8 in.).

40 CFR 60. A?0endix A. Method IA. Sample and Velocity Traverses for
Stationary Sources with Small Stacks or Ducts _ method is applicableto_au:kJ or
ducw leas than about 0.30 m (12 in.) in diameter, or 0.071 m= (113 in.)) c_tional area, but
equal to or greater than about 0.10 m (4 in.) in diameter or 0.00812 n_ (12.57 in.)) in crou-sectional
grea.

40 CFR 60. ADnendlx A. Method 1A. Section 2.1.1: PM Measurement
Method IA calls for the munplingsitN to be preferably located at leut 8 equivalent stack or duct
diameters downstream and 10 equivalent diameters upstream from any flow dMurbances. The
velocity measurement location ia recommended to be at a site located 8 equivalent stack or duct
diameters d_ of the sampling tire. Thi# method further stipulates that if such IooationJ are
not available, then the rumpling site ahould be located at least 2 equivalent stack or duct diameters
downatream and 2_ stack diameters upstream from any flow di_arbance#. The velocity measurement
device thould then be located 2 equivalent stack diameters downstream from the sampling site.

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

GUIDANCE, 241-SY PRIMARY EXHAUST STACK FLOW
MEASUREMENT

Facilities Maintenance SupportServices Preventive
Maintenance Procedure7-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
stuck.

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

Measurements are takenon each of 16 annular traversepoints
located according to Table I-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 measurementports.
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Subpart H Section 61.93 _b) 62) (m Theeffluent stream shall be directly monitored continuously with an
in-line detector or representative munples 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 preeentzd in Appendix A of ANSINI3.1).

ANSI N13.1-1969. Guide to Samvllne Airborne Radioactive Materials In Nuclear

The guidamut of this standard start in Section 4. Pr/ndp/cJ. Section 4.1 is Gelwra/, Section 4.2
is Rcprcxmatitw 5amplas, Section 4.2.1 is 5amp/_ Reprezcmatitw Accordlm$ to Spatial Location, Section
4.2.1.1 is $wnplin8 tn a Zosw Occupies by Workers. The first section in this ANSI gandard applicable to the
comparison of this document is 4.2.1.2.

ik

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 compmition of airstream.

Documentation: 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 _STCs,with
small amounts of _r. These radionuclides are particulate in nature
and are not volatile.

ANSI N13.1-1969. Section 4.3. Sample Pro__n_ 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 N13.1-1969. Section 4.3.1 (seeAppendix

ANSI N13.1-1969. Section 4.3.2 (seeAppendix

ANSI N13.1-1969. Section 4.3.3 (seeAppendix

" ANSI N13.1,1969. Section 4.3.4 (,ee AppendixN)

• ANSI N13.1-1969. Section 4.3.5 (seeAppendixN)

ANSI N13.1-1969, Section 5. Metho_

I-7
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_SI N13.1-1969. Section 5.1. General Two form, of airborne radioactivematerialsare
imrticulatoandgamin;the particlescanbe mild or liquid, althoughparticulatesaregenerallyconsideredto be
very small fragmentsof solids...

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

Com_tmrison: Informationgiven in WHC-SD-WM-EMP-031 suggest that the
sample should consist mainly of trTCs. This radionuclideis
particulatein natureand is not volatile.

q

ANSI N13.1-1969. Section 5.2. Particles

ANSI N13.1-1969. Section 5.2.1. Samnle Delivery principlesconcerningthe removal of a

repremntativeportionof a containedstream,ns froma large duct,have been presentedin Section4...

ANSI N13.1-1969. Section 5.2.2. Particle Collectors without Sltmificant Size
Differentiation v_ous collectorsareapplicableto samplingairborneradioactivematerials....

ANSI N13.1-1969. Section 5.2.2.1 (seeAppendixN)

ANSI N13.1-1969, Section 5.2.2.1.7 (seeAppendixN)

ANSI N13.1-1969. Section 5.3. Gases Airborne radioactive volatilematerialsand to-called

"permanentgasel such u tritiumare frequentlyimportantcontaminantsand their samplingand collection
requirestechniquesand methods differingfrom those used in panicle sampling.

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

Comparison: No volatile radionuclidesare present at this facility

ANSI N13.1-1969. Section 6.0 (teeAppendixIN')

ANSI N13.1-1969. Aovendix A. Section A1 Minimizationof the length andbendsof sample
delivery lines will contributeto representativettunpling.

Documentation: H-2-73812

Comparison: The sample line is approximately3.0 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 radiuswhich is designed to be 10 times the diameterof
the tubing. -

ANSI N13.1-1969. Appendix A. Section A2 Thedi,tancefromthehint upstream disturbance to
the point of umple extractionshould be a minimumof 5 and preferably10 or more duct diameters
downstream. Sampling from a vertical runavoids stratificationdue to gravitysettling. Samplingas far
downstreamas possibleavoids mint transientvariationin airstreamquality.

I-8
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Notapplicable.40 CFR 61.93(b)(2)(i)specifiesthesitelocation.Seecomparison
under =Method 1A, Section 2.1.1: Selection of MeasurementSite."

ANSI N13.1,1969. Anoendlx A. Section A3.1 Volocity and flow distribution should be known

for the sampling point, and particle and lsNous composition should be rsprsNntativo.

Documentation: Not applicable.

Comoarisorl: Velocity measurementsarc accomplishedby Facilities Maintenance
. Support Services PreventiveMaintenance Procedure 7-GN-56,

Roy 2, Airflow Capacity and Distribution Tests in conjunction with
supplemental GUIDANCE, 241-SY PRIMARY EXHAUST STACK
FLOW MEASUREMENT. From the section above, "SubpartH
Section 61.93 Co)(1)(iii),"the average flow rate was observed to be
24,436 L/min (863 tP/min). For an 20-cm (8-in.) stack, this
amounts to a velocity of 12.5 m (41 ft)/sec. According to Table AI
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-I 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).

Yelactty-4005 ._/VelocityPressure
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Figure I-1. Stack Flow Distribution 296-P-23-3.
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Figure 1-2. Stack Flow Distribution 296-P-23-4.
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ANSI N13.1-L_9. Appendix A. Section A3.2 A multiplenumberof withdrawalpointseach
repre_nting approximately equal are_ bated on the duet or tuck dimensiona is deairable.

Documentation: Drawing H-2-93428

Com o_son: 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;..."

_SI N13.1-1969. Anoendlx A, Section A3.3 Thevelocitydistribution across the duct or stack
should be known in order to establish imkinetic flow and repre_ntative sample points.

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

GUIDANCE, 241-SY PRIMARY EXHAUST STACK FLOW
lVIEASUREMENT

Facilities Maintenance Support Services Preventive Maintenance
Procedure 7-GN-56, Roy 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 _/min), based on a sample flow of 62.3 L/rain (2.2 ft3/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 errors) is from 45.3 to 68.0 L/min (1.6 to
2.4 ft3/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 fP/min).
Section Subpart H Section 61.93 Co)(1)(iii)above provides the actual
flow rates measured in the stack. The average of this data is
24,436 L/min (863 _/min) with a 95 percent confidence that this
flow rate will be between 17,753 to 31,090 L/min (627 to
1,098 ft3/min).

ANSI N13.1-1969. Appendix A. Section A3.4 Samplingprobeconfigurationis recommended
by figures in this ANSI Standard, with minimum radius bends and precisely tapered probe end edges.

1-12
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Documentation:DrawingH-2-93428

Comparison: This drawingshows 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 radiusof 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 taperedto a

• knife edge.

ANSI N1_;.1-1_)69.ARnendix B. Particle Deposition in Sample Lines

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

_: The estimatemade for this stack was made using an up-to-date
computersoftware program. The program title is "DEPOSITION
2.0" and is references, as Anand, N. K., McFarland, A.R., Wong,
F.S, KocmoundC.J., DEPOSITION 2.0, NRC NuReg/GR-006,
Serial # 2145, March8, 1993, Aerosol Technology Laboratory,
Departmentof Mechanical Engineering,Texas A&M University
College Station, TX 77843.

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

STACK NUMBER 296-P-23 SAMPLINGSYSTEM PARTICLEPENETRATION
PERCENTAGE

PARTICLESIZE

Range 10 _m PRE-HEPA 3.5 _m i _m...........
SPREAD

(0.05 to 10 _m)

Probe Total Probe Total Probe Total 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 98.8

The variables used in this programare as follows:

Stack diameter 8 in. = 0.2032 m
Area = _'R2 ffi 0.032429 m2

ii iii
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Stack StreamVelocity (m/s): 9.12 to 15.98

Average: 12.56

Probe EquivalentRadius --0.215 in.
Probe Equivalent Diameter = 0.43 in.= 10.922 mm
Designed Sample Flow Rate - 2.2 ft3/min - 62.29696 L/min

Sample Flow rate (L/min): 45.31 to 67.96
,J

Average: 56.63

Line Length = 10 ft = 3.048 m
Tube ID = 0.62 in. = 15.748 mm
one 90 degree bend.

ANSI N13.1-1969. Apmmdix C. Errors Due to Anisoklnetic Samnlin__ Evaluated
with the software discussed above underANSI N13.1-1969, Appendix B, Particle
Deposition inSample Lines.

Suboart H Section 61.93 (b) (2) (1111(.eeAppendixN)

Subpart H Section 61.9_;(b)(2)(iv_ (,ecXppmdixN)

Subpart H Section 61.93(b)(3) (_ ,ppmdixN)

Subpart H Section 61.93(b)(4)f13 (,_ ,ppmdixV,,

Subpart H Section 61.93Co)(4)(iD (,ee,ppmdixN)

Subpart H Section 61.93(b_(5) (.DeAppendixN)
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APPENDIX J

40 CFR 61.93, SUBPART H COMPARISON FOR 296-P-28
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POINT-BY-POINT NF_.SHAPCOMPLIANCE COMPARISON FOR THE
241-SY TANK FARM BACKUP EXHAUSTER

STACK NUMBER 296-P-28

• Subpart H Section 61.93 (a) {.,=_ N)

Subpart H Section 61.93 Ib) Radionuelideemission rate, frompoint sources (stacks or vents) shall be measured
" in accordancewith the following requinmumtsor pmoedurm for which EPA has gnmtod priorapproval:

Subpart H Section 61.93 (b){1) Efauentnowratemeasurementsshall be made using the following methods:

Subpart H Section 61.93 (b)(D([} aefem_ Method2 ofAppendix̂to Part60sh_ beusedtodetermine

velocities and volume/rio 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.) applicabilitycriteria;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)(fl) geferenoeMethod 2A of Appendix A to Part60 .hall be used to determine
velocities and volumetric flow rates throughpipes and small ducts.

Documentation: Not applicable.

Comparison: Method 2A is not applicable for stacks. If is applicable for pipes and ducts
where the entire effluent is run througha measuringdevice. This method
may be applicable to the sampling systems themselves.

40 CFR 60. Avgendlx A. MethoO 2C Determinationof Stack Gas Velocity and Volumetric Flow
Rate in Small Stacks or Ducts: This method allows for the following:

I. Selecting the measurement site per Method IA in Appendix A of 40 CFR 60

2. Selecting the number of traverse point measurements per Figure 1-2, "Minimum number of
traverse points for velocities (nonparticulate) traverses," in Method I in Appendix A of 40
CFR 6O

_" 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

5. Procedure.

J-3
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Documentation: Job Control System Work Packages listed under "SubpartH Section
61.93(b)(I)(iii)"

GUIDANCE, 241-SYPRIMARY BACKUP PORTABLE EXHAUST
STACK (296-P-28)FLOW MEASUREMENT

Facilities MaintenanceSupportServices 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 measurementsite and
requirements. There is one port where this measurementssite is
located. This site is inthe 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 and97 cm (38 in.) (4.7duct diameters)
above the fan section of the stack. Figure 1-2 of Method 1 in
Appendix A of 40 CFR 60 specifies 16 measurementsif the flow
disturbancesupstreamof 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 increasingnumberof measurementpoints is
senseless. Logically, there comes a point when additional data points
are no longer useful. Therefore it was decided thatmeasurements
would be taken on each of 8 annular traverse points located
according to Table 1-2, "Locationof 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 traversepoints can be
taken.

A standardpitot tube is used as specified. However, the procedure
is not duplicated. A new procedure is under development which will
duplicate the regulatoryprocedure.

Subpart H Section 61.93 (b)(1)(iii) Thefrequencyof flow rate meuurements slut. 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 measurementa are nece_ury.
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Documentation: The following flows were obtained from this facility. Note, where
available, the Job Control System Work Package numberand date the
measurementwas taken is given below:

FLOW (ft2/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

VARIABKJTY -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 Hartford Site is to take flow rates
at least annually when the exhauster is running. This exhauster does
not always run.

Subpart H Section 61.93 (b)(2) Radionuclides shall be directly monitoredor extracted, collecd_ and meuured
using the following methods:

Subpart H Section 61.93 (b)(2](i) Refere.ceMethod1ofAppendixA Part 60 shall be used to select

monitoring or sampling sites.

40 CFR 60. Appendix/t. Method 1 Sample and Velocity Traverses for Stationary Sources.

40 CFR 60. Appendix A. Method 1. Section 1.2: Applicability Thismethod is

,. applicable to flowing gas streams in ducts, stacks, and flues. This method cannot be used when (I) 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 m2 (I 13 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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Com_oarison: 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 60. AooendLx A. Method 1. Section 2.1: Selection of Measurement Site
Sampling or velocity m_umrement is performed at a site located at lea_ eight stack or duct diameters

d_ and two diammr# 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. Ao0endix A, Method lb Sample and Velocity Traverses for Stationary
Sources with Small Stacks or Ducts This method is applicable to stacks or ducts leas than about

0.30 m (12 in.) in diameter, or 0.071 mz (113 in?) crosHectional area, but equal to or greater than
about 0.10 m (4 in.) in diameter or 0.00812 m2 (12.57 in. z) in crmHectional area.

40 CFR 60. Aooendix A. Method 1A. Section 2.1.1: PM Measurement
Method IA 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

diametersdownstreamof thesamplingsite. This methodfurtherstipulatesthatif ouchlocationsare
notavailable,thenthe munplinssiteshouldbe locatedat least2 equivalentstackorductdiameters
downstreamand2_,_stackdiametersupstreamfromanyflowdisturbances.Thevelocitymeasurement
deviceshouldthenbe located2 equivalentstackdiametersdownstreamfromthe samplingsite.

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

Drawings H-2-93000 and H-2-93001

Comparison: 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 ¢m (38 in.) (4.7 duct
diameters) above the fan section of the stack.

Subpart H Section 61.93 (b} (2) (ii} Theeffluent _trcam 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 ANSINI3.1).
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ANSI N13.1-1969. Guide to Samolinf Airborne Radioactive Materials In Nuclear
Theguidanceof thisstandardstartin Section4. Princlple_.Section4.1 is Genera/,Section4.2

iJ Rapre_mat/vG_, ,_¢tion4.2.1 is San%o_Repr_ematt_ AccorcHn8to Spacia/Location,Section
4.2.1.1 is Samplingtn a Zone Occupiedby Workerx.Thefirstsectionin thisANSIstandardapplicabletothe
eompari_nof _is doaumemis 4.2.!.2.

ANSI N13.1-1969. Section 4.2.1.2 Smplin_pointshouldbea minimumof 5 diameters(or5 times
• the majordimensionforrectangularducts)do_ fromabruptchangesin flowdirectionor prominent

tran_tionJ.

" 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 Samplesshouldbe representativewithrespectto phy,icaland
chemicalcompositionof 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
suggest that the sample should consist mainly of mCs, with small
amounts of _r. These radionuclides are particulate in nature and
are not volatile.

ANSI N13.1-1969. Section 4.3. San]ole Pro_,an_. inp Manyfactors enter into the design of

a samplingprogram. The samplingprogramincludesthe frequency,duration,andvolumerateof sampling.
In meatcasestheselectionof thesethreeelementsinprogrammingwillbe a compromisebetweenideavalues
andthosewhichprovidesafetyandyetaretechnically,economically,andconvenientlyachieved.

ANSI N13.1-1969. Section4.3.1 (seeAppendixN)

ANSI N13.1-1969. Section 4.3.2 (,ee AppendixN)

ANSI N13.1-1969. Section 4.3.3 (,ee AppendixN)

ANSI N13.1-1969, Section 4.3,4 (_ AppendixN)

ANSI N13.1-1969. Section 4.3.5 (seeAppendixN)

_ ANSI N13.1-1969. Section 5. Methg0s

ANSI N13.1-1969. Section 5.1. Ge,eral Twoformsof airborneradioactivematerialsare
particulateand gases;theparticlescanbe solidor liquid,althoughparticulatesaregenerallyconsideredto be
verysmallfragmentsof solids...

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

, , ,,,,, , ,i
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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
particulatein natureand is not volatile.

ANSI _13.1-1969. Section 5.2, Particles

ANSI N13.1-1969. Section $.2,1. Sample Delivery Prineiplu concerningthe removalof a
repremntativeportionof a containedstream,as froma large duct, havebeen presentedin Section4...

ANSI N13.1-1969. Section 5.2.2. Particle Collectors without Sl2nificant Size
Differentiation vario_ collectorsareapplicableto samplingairborneradioactivematerials...

ANSI N13.1-1969. Section 5.2.2.1 (teeAppendixN')

ANSI N13.1-1969. Section 5.2.2.1.7 (,e, AppendixIN')

ANSI N13.1-1969. Section 5._;, Gases Airborneradioactive volatile materials and re,called

"permanentgates such as tritiumare frequentlyimportantcontaminantsand their samplingand collection
requirestechniquesandmethodsdifferingfrom those used in particlesampling...

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

Comparison: lqo volatile radionuclidesare present at this facility

ANSI N13.1-1969. Section 6.0 (seeAppendixlq)

ANSI N13.1-1969. Avoendlx A. Section A1 Minimizationof the lengthand bendsof sample
delivery lines will contributeto representativesampling.

Documentation: H-2-93001

Comparison: The sample line is approximately51 cm (20 in.) long from the probe
connection outside the stack to the sample cabinet. The tubing is
1.3 cm (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. Avgendix A. Section A2 Thedistance from the last upstream disturbance to
the pointof sampleextractionshouldbe a minimumof five andpreferablyten or moreductdiameters
downstream. Samplingfrom a verticalrunavoids stratificationdue to gravitytettling. Samplingas far
downstreamas po_ible avoids most transientvariationin airstreamquality.

Not applicable. 40 CFR 61.93 (b)(2)(i) specifies the site location. See comparison
under "Method1A, Section 2.1.1" Selection of MeasurementSite."

ANSI N13.1-1969. Avvendix A. Section A3.1 Velocity and flow distributionshouldbe known
for the samplin8point, and particleand gaseouscompositionshouldbe representative.
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Documentation: None
i

Compari_n: Velocity measurementsare accomplishedby Facilities Maintenance
SupportServices _entive MaintenanceProcedure7-GN-56,
Rvv 2, Airflow Capacity and Distribution Tests in conjunctionwith
supplementalGUIDANCE, 241-SY PRIMARY BACKUP

. PORTABLEEXHAUST STACK (296-P-28) FLOW
MEASUREMENT. From the section above, "SubpartH
Section 61.93 Co)(l)(iii)," the average flow rate was seen to be

" 19,962 I./min (703 _/min). For an 20-cm (8-in.) stack, this
amounts to a velocity of about 10 m (33 ft)/_cond. According to
Table A1 in the ANSI N13.1-1969 Standardlaminarflows occur
below .2 m (0.68 ft)/second. Above thatturbulentflows exist.
Figure I-1 is a plot of the velocity distribution,which is based on a
very limited amountof data. Use the following equation to convert
from velocity pressure (inches water, gauge) to velocity (feet per
minute).

Velocity.4OOS,_/VelocityPre..s_re

J-9
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Figure J-l. Stack Flow Distribution 296-P-28-A.
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A]_ISIN13.1-1969, ADnendlx A. Section A3.2 Amultiplenumber of withdrawal points each
repremnti_ approximately equal areas bated on the duct or stack dimenaioM is desirable.

Documentation: Drawing H-2-93001

Comgarison: 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, A_npendixA. Section A3.3 Thevelocity distribution acrou the duct or stack
should be known in order to establish imkinetic flow and representative sample points.

Docurrl_ntation: Job Control System Work Packages listed under "SubpartH Section
61.93 Co)(1) (iii)"

GUIDANCE, 241-SY PRIMARY BACKUP PORTABLE EXHAUST
STACK (296-P-28) FLOW MEASUREMENT

Facilities MaintenanceSupportServices Preventive Maintenance
Procedure7-GN-56, Rev 2

Drawing H-2-93001

Commrison: The designed isokinetic flow rate in the stack is 25,993 L/min
(918 _/min), based on a sample flow of 62.3 L/rain (2.2 ftS/min).
Although, it is not reasonableto assume that the design flow is
maintained. To determine the true or actual operating condition
isokinetic flow rate sample dataand instrumentationerrors must be
accounted for. Data, 1992, shows that the actual sample flow at the
sample nozzle openings (takinginto account variability in the
readings and instrumentationerrors)is from 36.8 to 76.4 L/rain (1.3
to 2.7 _/min). From this, the actual or operating isokinetic flow
rate in the stack is from 15,347 to 31,911 cm (5*;2to
1,127 _/min). Section SubpartH Section 61.93 (b)(1)(iii) above
gives the actual flow rates measured in the stack. The average of
this datais 19,962 L/min (705 ft3/min)with a95 percent confidence
that this flow rate will be between 13,591 to 26,333 L/min (480 and
930 _/min).

. ANSI N13.1-1969. Apgepdix A. Section A3.4 Sampling probeconfigurationis recommended
by figures in this ANSI Standard, with minimum radius bends and precisely tapered probe end edges.

J-11
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Documentation: Dm_ng H-2-93001

Comparison: This drawing shows the probe with a .71 cm (9/32 in.) nozzle piece
attachedto a 1/20D 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

diameterof the probe nozzle is 4.70 cm (1.85 in.). Five times the ' t_
inside diameterof the tube is 3.6 cm (1.4 in.). In addition, the
nozzle tips are tapered to knife edges.

ANSI N13.1-1969. Aeeendix B. Particle Deeosition in Samule Lines--__

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

Commrison: The estimate for this stack was made using an up-to-date computer
software program. The program title is "DEPOSITION2.0" 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, Departmentof
Mechanical Engineering, Texas A&M University College Station,
TX 77843.

Because particle sizes are not known a spreadof 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 Panicle PenetrationPercentage.

" ....
i

Range 10 _m 3.5 _m 1 _m

Probe Total Probe Total Probe Total
H i i,

Minimum 71.0 17.7 91.3 83.9 97.7. 97.6
,,| i, i i i ii

Average 81.6 29.4 93.5 90.8 98.0 97.9

Maximum 117.5 65.5 101.6 100.9 99.0 98.9

The variables used in this program are as follows:

Stack diameter 8.125 in = 0.206375 m
Area = "a'R2 - 0.03345 m2

i i
i i

J-12
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Stack Stream Velocity (m/s): 6.77 to 13.12

Average: 9.95

Probe EquivalentRadius = 0.19888 in
Probe Equivalent Diameter = 0.3977617 in = 10.103 mm

. Designed Sample Flow Rate = 2.2 fP/min = 62.29696 L/ram
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

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

Suboart H Section 61.93 ¢b_{2) (iJi) (m AppendixN)

Sqbpart H Section 61.93fb){2_{iv) (,eeAppendixN)

Subgart H Section 61.93¢b_{3) (,eeAppendixN)

Subpart H Section 61.93¢b)(4)(i3 (,eeAppendixN)

Suboart H Section 61.93¢b)¢4){ii) (m AppendixN)

Subpart H Section {;1.93(b)fb3 (seeAppendixN)

ii i iiiii i ii i i i if| i i
ii ii i H ii
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APPENDIX K

40 CFR 61.93, SUBPART H COMPARISON FOR 296-S-15

i i i i ii
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POINT-BY-_INT NESHAP COMPLIANCE COMPARISON FOR THE
241-SX TANK FARM EXHAUSTER

STACK NUMBER 296-S-15

. Subpart H Section 61.93 is) (seeAppendixN)

Subpart H Section 61.93 (b) Redion_Udeemi_ionm_,from pointsources(stacksorvents)shall be measured
" in accordancewith the following roqukcmmts or procedures for which EPA has grantedprior approval:

Subnart H Section 61.93 (b)(1) emuazflowratemeasurementsshall be made using the following methods:

Subpart H Section 61.93 (b)(1)(i) Sefom_ Method2 of Appendix A to Part60 shall be used to determine
velocities and volumetric flow rates for stacks and large vents.

40 CFR 60. Appelldix 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 mvirling gas streams

• Stack diameters mailer than 0.30 m (12 in.) or rack cross sectional areas less than 0.071 m2
(113in_

• Measurement sites which fail to meet the criteria of Method 1 in 40 CFR 60, Appendix A,
0 2.])

Documentation: MaintenanceEngineeringServices Maintenance Procedure 1202,
Rev 0

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

Comparison: The referencedprocedurehas been written to mirror the 40 CFR 60,
Appendix A, Method 2 procedure. Implementationof this procedure
is addressedin the referencedprocedure upgradeprogram.
Implementationinvolves writing facility specific procedures from the
main referencedprocedure. The specific procedure developmentis
underway. The measurementsite selection requirement is addressed
next.

, 40 CFR 60. ADvendix A. Method 1. § 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 less than a half diameter
upstream from a flow disturbance.

K-3
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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 Co) (1) Off)"

GUIDANCE/DATA SHEEF FOR 241-SX EXHAUST STACK

(296-S-15) FLOW MEASUREMENT

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

Co133parison: 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 (I 1 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,

ofAppendixA of40 CFR 60.

K-4
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Subpart H Section 61.93 Ib)(1)(ID aef=eneeU_od 2AofAppendix* to Put 6O,hillbe._d todetermine
velocities and volumetrk flow rates through piix= and snudl ducta.

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 03)(D t'iii) "thefreq_acyof flow rate meuurementa shall dependon the variability
of the effluent flow rate. For variable flow rates, eontimmua or frequent flow ratea metaurementa shall be made. For
relatively mnatant flow rates, only periodic meuuremema are neeeuary.

Documentation: The following flows were obtainedfrom this facility. Note, where
available the Job Control System Work Package number and date the
measurementwas takenis given:

I2A.T]_ FLOW (_/min) WP#

09/18/90 4,753 NONE
12/11/90 5,040 NONE
02128191 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%

STANDARD DEVIATION 1,024
95% CONFIDENCE INTERVAL 2,3,15
RANGE 1,896 to 6,527

Comparison: Although the regulations do not specifically define variable versus
_ constants flow ram,a flow ramwith a variability of less than + 20 percent

has been defined at the HartfordSite 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.

K-5
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Suboart H Section 61.93 (b)(2) Radionuclides shall be directly monitoredor extracted, collected and measured--

using the following methods:

Subpart l:l[Section 61,93 ¢b)(2)(i) ReferenceMethodI of Appendix A Part60 shall be used to select
monitoringor samplingsites.

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

40 CFR 60. Apnendlx A. Method 1. Section 1.2: Aupllcability Thi, 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
m2 (113 in?) croes.4ectional area; or O) the measurement site is less than two stack or duct diameters
downstream or less than s 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 60. Apneodix A. Method 1. Section 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 upga'eam 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. 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 1.3 duct
diameters below the top of the stack and only 0.8 duct diameters
above the fan discharge into the stack.

Subvart H Section 61.93 {b) (2) (ii) mo effluentstreamshahbe directlymonitored continuously with an

in-line detector or representativcsamples of the effluent stream shall be withdrawncontinuouslyfrom the sampling site
following the guidance presentedin ANSI N13.1-1969 "Guideto SamplingAirborne Radioactive Materialsin Nuclear
Facilities" (including the guidance presentedin AppendixA of ANSINI3.1).

ANSI N13.1-1969. Guide to Sampling Airborne Radioactive Materials in Nucleqr
Facilities The guidance for this standardbegins 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.
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ANSI N13.1-1969. Section 4.2.1.2. Samplin_ from a Duet or Exhaust Stack
Samplingpointshouldbe• minimumof 5 diameters(or5 timesthemajordimensionforrectangularducts)
downmnreamfromabruptchangesin flowdirectionorprominenttransitions.

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. Section 4.2.2. Samples Representative with Resnect |o Physical
and Chemical Comnosition Thee ,ub,ections(4.2.2.1, 4.2.2.2, 4.2.2.3, and4.2.2.4) discusslosses

. in general. Thee 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 I

WHC-SD-WM-EMP-03 I, 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 the
sample should consist mainly of "nmSr, l_Cs, arid _"Am. These
radionuclides are particulate in nature and are not volatile.

ANSI N13.1-1969. Section 4.3. Sample Pro m.ammin_ 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.

ANSI N13.1-1969. Section 4.3.1 (seeAppendixN)

ANSI N13.1-1969. Section 4.3.2 (seeAppendixN)

ANSI N13.1-1969. Section 4.3.3 (seeAppendixN)

ANSI N13.1-1969. Seetioll 4.3.4 (,ee AppendixN)

ANSI N13.1-1969. Section 4.3.5 (,ee AppendixN)

. ANSI N13.1-1969. Se_tioo 5. Methods

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

" particulate and gages; 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 O

,1 , 1, , , ,,H, ,
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Comparison: Informationgiven in WHC-SD-WM-EMP-031 suggest that the
sample should consist mainly of sgnmSr,I_Cs, and UlAm. These
radionuclidesare particulatein natureand are not volatile.

ANSI N13.1-1969. Section $.2. Particles
l

ANSI N13.1-1969. Section $.2.1. Sample DeHve_ Principles concerning the removal of i

reprmmntativoportion of s coamimMtstrmun, msfrom s largo duct, have been presznted in Section 4...

ANSI N13.1-1969. Section $.2.2. Particle Collectors without SI2niflcant Size
Differentiation V_mm collectors are applicable to sampling airborne radioactive materials...

ANSI N13.1,1969. Section 5.2.2.1 (meAppendixN)

ANSI N13.1-1969. Section $.2.2.1.7 (w AppendixN)

ANSI N13.1-1969. Section $.3. Gases Airborneradioectivevolatilematerial,andm-called
"permanent gases such as tritium are frequently important contaminants and their munpling and collection
requires techniques and methods differing from those used in particle sampling.

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

Com_szxrison: No volatile radionuclidesare present at this facility.

ANSI N13.1-1969. Section 6.0 (he AppendixN)

ANSI N13.1-1969. Ap_nendixA. Section A1 Minimization of the length and bends of sample
delivery line8 will contribute to representative sampling.

Documentation: Drawing H-2-74913

Comparison: The sample line is approximately2.4 m (8 ft) long from the probe
connection outside the stack to the top of the sample cabinet. 'l"_.ere
are two bends less than 90 degree designed to have a minimumbend
radiusof 10 times the tube diameter. 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.).

ANSI N13.1-1969. A_ngendixA. Section A2 Thedistance 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 alrstream quality.

Not applicable. 40 CFR 61.93 (b)(2)(i) specifies the site location. See comparison
under "Method 1, Section 2.1: Selection of MeasurementSite."
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ANSIN13.1-1969. Apnendlx A. Section A3,1 velocitytndflowdistribution should be known
for the mmplinl point, mul imrticl®and gamo_ ¢ompmition 0houid be ropremntative.

Documentation: Not applicable.

Comparison: Velocity measurementsare accomplished by Facilities Maintenance
• SupportServices PreventiveMaintenanceProcedure 7-GN-56,

Rev 2, Airflow Capacity and Distribution Tests in conjunctionwith
supplemental GUIDANCE/DATA SHEET FOR 24I-SX EXHAUST

. STACK (296-S-15) FLOW MEASUREMENT. From the section
above, "SubpartH Section 61.93 Co)(l)(iii)," the average flow rate
was seen to be 119,262 IJmin (4,212 _/min). For a 42 in. stack,
this amounts to a velocity of 2.23 m (7.30 ft)/second. According to
Table A I in the ANSI N13.1-1969 Standardlaminarflows occur
below 0.21 m (0.68 fl)/second. Above that turbulentflows 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
comparisondiscussion under "Method 1, Section 2.1: Selection of
Measurement Site').

ANSI N13.1-1969. Appendix A, Section A3.2 ^ multiplenumber of withdrawal points each
repremnting approximately equal arm bared on the duct or ¢.ack dimenaiou is desirable.

Documentation: Drawing H-2-95250

Comparison: This drawing shows the probe with five nozzles. Each nozzle is
located approximatelyin the center of each of 5 equal annularareas.
This is as recommendedin this section of the ANSI N13.1-1969
Standardfor this size stack [107 cm (42 in.)].

ANSI N13.1-1969, Ao_endix A, Section P.3.3 Thevelocitydiltribution acrou the duct or stack

ahouid be known in order to e_ablish imkinetic flow and representative Mmple points.

Documentation: Not applicable.

Comparison: The velocity distributionis not known.

. The designed isokinetic flow rate in the stack is 135,996 L/min
(4,803 ftS/min),based on a sample flow of 62.3 L/rain (2.2 ftS/min).
Although, it is not reasonableto assume that the design flow is
maintained. To determine the true or actualoperating condition
isokinetic flow rate sample data and instrumentationerrors must be
accountedfor. From 1992 data, the actual sample flow at the sample
nozzle openings (takinginto account variability in the readings and

, i ii ,inn,,,,, in i i, ,,,,,,, ,,i i
ii ii ii i
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instrumentation errors) is from 42.5 to 65.1 L/rain (1.5 to
2.3 _/min). From this, the act_! or operating isokineti¢ flow rate
in the stack is from 92,731 to 142,169 L/rain (3,275 to
5,021 ftS/min). Section SubpartH Section 61.93 (b)(l)(iii) above
gives the acuntl flow rates measuredin the stack. The average of
this datais 119,262 L/min (4,212 ftS/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 ftS/min).

ANSI N13.1-1969, Agnendlx A. Section A3.4 Samplialtprobe©onfliurationil recommended
by figurea in thia ANSI Standard, with minimum rediua benda and preeimly tapered probe end edgel.

Documentation: Drawing H-2-95250

Commrison: This drawing provides the probe nozzles as 1.3 ¢m (1/2 in.) OD by
0.12 ¢m (0.049 in.) WALL. This gives the ID as 1.021 ¢m
(0.402 in.). In addition, each nozzle has a 5.72 ¢m (2 and 1/4 in.)
bend radiusand is approximately2.5 ¢m (1 in.) in length underbend
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 additionthe nozzle is tapered
to a knife edge.

ANSI N13.1-1969. ADgendix B. Particle Degositlon In Sample 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 referencesas Anand, N. K., MeFarland, A.R., Wong,
F.S, Kocmound C.J., DEPOSITION 2.0, NRC NuReg/GR-006,
Serial # 2145, March8, 1993, Aerosol Technology Laboratory,
Departmentof Mechanical Engineering, Texas A&M University
College Station, TX 77843. This programalso provides for
anisokineti¢samplingaffects as discussed in ANSI N13.1-1969,
Appendix C.

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

i i i
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STACK NUMBER 296-S-15 SAMPLINGSYSTEM PARTICLE PENETRATION
PERCENTAGE

,,. ,, ,,,,, i ii i,iii ....

PARTICLESIZE
i i i,iii i i i HII i i ii i 1,1,

Range 10 #m 3.5 _m 1 _tm
i i ii ii i iiii i i iiiii iiiiiii ii iii iiii

• Probe Total Probe Total Probe Total
ii i i iiii ill i

Minimum 96.5 48.6 99.0 92.3 99.7 99.1
,i,i i i i i , i , i i , ,

Average 99.0 57.8 99.6 93.7 99.8 99.3
i ii i i iii

Maximum 108.3 70.1 101.0 95.9 100.0 99.5

The variables use in this programare as follows:

Stack diameter42 in. = 1.0668 m
Areaffi_R2 = 0.8938m2

Stack Stream Velocity (m/s): 1.00 to 3.47

Average: 2.22

Probe EquivalentRadius = 0.449449664 in.
Probe Equivalent Diameter ffi 0.898899327 in. = 22.83204291 mm
Designed Sample Flow Rate ffi 2.2 ft3/min ffi 62.29696 L/min

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

Average: 53.80

Line Length = 8 ft ffi 2.4384 m
Tube ID = 0.62 in. = 15.748 mm
two 45 o bend

ANSI N13.1-1969. Aovendix C. Errors Due to Anisokinetic Samvliw, Evaluated
with thesoftware discussed above underANSI N13.1-1969, Appendix B, Particle
Deposition in Sample Lines.

_;ubpartH Section 61.93 (b) f2) {iii) (.= AppendixN)

_;Iabp_rtH Section 61.93(b)(2)(iv) (.= AppendixN)

Subnart H Section 61.93(b)(3) (.eeAppendixN)

i i
,, ,i ,,
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]POINT-BY-POINTNF_HAI' COMPLIANCE COMPARISON FOR THE
2A4-SDOUBLE CONTAINED RF.X3Z/VERTANK

EXIIAUSTER STACK NUMBER 296-S-22

• Subpart H Section 61.93 ta_ (,eexppc_ixN)

Subpart H Section 61.93 (b_ P,sdionuctidcanininnr,_ frompointmurccs (stacksorvents)shall be measured
" in acmrdance with the following req_ts or procedures for which EPA has gmnt_. _f.,3r_.pproval:

Subuart H Section 61.93 (b_(1) emm,tflow,_ mcuurcma_ shall be made ruing the following methods:

Subvart H Section 61.93 (b_(D(D _fera_ Method2 ofAppendixAtoPtrt60,hi. beusedtodetermine

velocities and volumetric flow rates for aac_ 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.) applicabilitycriteria;it is only 15 cm (6 in.).
Method 2C is applicablefor small stacks. See discussion under Method
2C below.

Subpart H Section 61.93 (b_(D(H_ _fora_ M_od 2* of^ppendix̂ to_.,',_ .hartbeu.edtodetermine
veiocitics and volumetric flow rates throughpipcs and small ducts.

Documentation: Not applicable.

Commrison: Method 2A is not applicable for stacks. It is applicable for pipes and ducts
where the entire effluent is run througha measuringdevice. This method
may be applicable to the sampling systems themselves.

40 CFR 60. Appendix A. Reference 2C Determinationof 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 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 according to Table 1-2, "Location
of Traverse Points in Circular Stacks" of Method 1, of Appendix A of 40 CFR 60.

4. Appm-a_

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

GUIDANCE/DATA S_ FOR 244-S DCRT EXHAUST STACK

(296-S-22)FLOWMEASUREMENT

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

Comparison: See the discussion below under "Method IA, Section 2.1.1" PM
Measurement" for selection of the measurement site and

requirements. The measurement site is 5 duct diameter under the
nozzle opening of the record sampler probe and 4.75 duct diameters
above the fan discharge to the stack. Figure I-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 begins to
get 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 I, of Appendix A of 40 CFR 60. Only
one port is 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 that will
duplicate the regulatory procedure.

SubDart H Section 61.93 (b) (1) (|ii) Thefrequency of flow rate measurements shall depend upon the variability

of the effluent flow rate. For variable flow rates, continuous or frequent flow rates measurements shah 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:
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FLOW tfta/min)

09118190 122 NONE

05/I1/93 174 2W-92-00963

AVERAGE 148

VARIABH.ITY -18%1+ 18%

• STANDARD DEVIATION 37
95% CONFIDENCE INTERVAL 467
RANGE Not enough data points to establish.

Comoarison: Although the regulations do not specifically define variable versus constant
flow-rate, a flow rate with a variability of less than :l: 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.

Suboart H Section 61.93 (b_(2) Radionuclides mhaUbe directly monitoredor extracted, collected, and measured--

uling the following methods:

Suboart H Section 61.93 (b_(2)(i) Reference Method 1 of Appendix A Part60 shall be uned to _©lect

monitoringor sampling sites.

40 CFR 60. Aooendix A. Method I Sample and Velocity Traverses for Stationary Sources._ _

40 CFR 60. Avnent]ix A. Method 1. Section 1.2: ApoHcability Thismethod is

applicable to flowi_ gas streams in ducts, stackJ, and flue4. 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. z) cross-Nctional area; or (3) the measurement miteis less than two stack or duct diameters
downstream or less than a half diameter upstream from a flow disturbance.

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. Appent]_tx A. Method 1, Section 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 diameten 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 pqsition at least two
stack or duct diameters downstream and a half diameter upstream from any flow disturbance.

L-5



WHC-EP-0784

Not applicable. This stack is smaller than the 30-.cm(12-in.) applicabilitycriteria; it is
only 15 cm (6 in.).

40 CFR 60. ADvendix A. Method 1A SampleandVelocity Traverses for Stationary
SourceswithSmallStacka,orDuctsThismethodisapplicabletostaticsorductslessthanabout0.30
m(12in.)indiameter,or0.071m2(113in?)crms-mctionalarea,butequaltoorgreaterthanabout
0.10m(4 in.)in diameteror0.00812m2(12.57in?) incrow.,ectionalarea.

40 CFR 60. Ap?endix A. Method IA. Section 2.1.1: PM Measurement
MethodIAcallsforthesamplingsitestobepreferablylocatedatleast8 equivalentstackorduct I

diametersdown_eamand10equivalentdiametersupstreamfromanyflowdisturbances.The
velocitymeasurementlocationiarecommendedtobe ata sitelocated8equivalentstackorduct
diametersdownsla,eamofthesamplingsite. Thismethodfurtherstipulatesthatif suchiocationaare
notavailable,thenthesamplingsiteshouldbelocatedatleast2 equivalentstackorductdiameters
downstreamand2_6stackdiametersupstreamfromanyflowdisturbances.Thevelocitymeasurement
deviceshouldthenbelocated2 equivalentstackdiametersdownstreamfromthesamplingsite.

Documentation: Drawing H-2-71048

GUIDANCE/DATA SHEEt FOR 244-TX DCRT EXHAUST
STACK (296-T-18) FLOW MEASUREMENT

Facilities Maintenance SupportServices Preventive
MaintenanceProcedure7-GN-56, Rev 2

Comparison: This stackis 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 5 ft above the fan discharge into the stack.
The closest flow disturbances are:

Downstreamthe nozzle opening of the sample probe is 2 duct
diameters below the nozzle opening of the CAM sample probe.

Upstream the fan discharge into the stack is 9.75 duct
diameters below the sample probe.

Flow measurementsare accomplished via Facilities
Maintenance Support Services Preventive Maintenance
Procedure 7-GN-56, Rev 2. One port is chosen for the
measurement. The port is 5 duct diameter under the nozzle
opening of the record sampler probe and 4.75 duct diameters
above the fan discharge to the stack. Although

i
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thislocationisnotdownstreamofthesampleprobe,itis
consideredtobea conservativelocationformeasurement

purposes for two reasons:

1. Three sample probes are on this stack. Two are for
continuousmonitorsand one is for the record sampler.

, Each probe draws a sampleat a rateof approximately
57 L/min (2 _/min) of air flow from the stack to total
170 L/min (6 _/min). This sample flow takenfrom the

" average stack flow given above of 4191 L/rain
(148 _/min), will result in 4021 L/min (142 _/min)
downstreamof all three sample probes. Although
6 _/min only represents4 percentof the average stack
flow, a more conservative representationof the actual
totalized flow can be gained from the measurement
occurring below the sample probes. Totalize_ flow is
necessary for totalemission calculations.

2. Because the probes are removing air from the stack
stream, the location of the flow measurementbelow the
sample probes give a truerrepresentation of the flow rate
for the first sampleprobe (the record sampler). This
allows for a truerrepresentationof the isokinetic flow
conditions that are used to determinethe efficiency of the
system.

Measurements are takenon each of 8 annulartraverse
points locate_ accordingto Table 1-2, "Locationof
Traverse Points in Circular Stacks"of Method 1, of
AppendixA to this same regulation.

Subpart H Section 61.93 (b) (_) fib Theeffluent stream ,hall be directly monitoredcontinuouslywith an
in-line detector or representativesamples of the effluent stream shall be withdrawncontinuously fromthe sampling site
following the guidance preaentedin ANSI N13.1-1969, "Guideto SamplingAirborne RadioactiveMaterials in Nuclear
Facilities" (includingthe guidance presentedin Appendix A of ANSINI3.1).

ANSI N13.1-1969. Guide to SamDlin_ Airbor.e Radioactive Materials in Nuclear
Facilities Theguidancefor this standard starts in Section 4. Principles. Section 4.1 is Genera/, Section
4.2 is Representatiw $anloles, Section 4.2.1 is Samples Represenmth, e Accorddng to Spatial Location,
Section 4.2.1.1 is $wnplin8 in a Zone Occupi_ by Workers. The first section in this ANSI standard
applic.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 diameters (or 5
times the major dimension for rectangular ducts) downstream from abrupt changes in flow direction or
prominent transitions.

L-7
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Not applicable. 40 CFR 6].93 (13)(2)0)s]x_Wlesme rote location. Seecompm'/son
under "Method ]A, Section2.].]: Selectionof MeasurementSite."

ANSI N13.1-1969. Section 4.2.2 Sample,lhouklberepresentativewithrespecttophysical--d
chemicalcompositionof_.

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 inWHC-SD-WM-EMP-031,
Rev 0, suggests that the sample should consist mainly of '9_°Sr,
_Cs, _Pu, and _Am. These radionuclides are particulate in
natureand are not volatile.

ANSI N13.1-1969. Section 4.3. Sample Pro_tTammin2 Manyfactorsenterintothedesignof
a samplingprogram.Thesamplingprogramincludesthe frequency,duration,andvolumerateof sampling.
In mosteasesthe selectionof thesethreeelementsinprogrammingwillbe a compromisebetweenideavalues
andthosewhichprovidesafetyandaretechnically,economically,andconvenientlyachieved.

ANSI N13.1-1969. Section 4.3.1 (seeAppendixN')

ANSI N13.1-1969. Section 4,3,2 (,ee AppendixN)

ANSI N13.1-1969. Section 4,;},3 (seeAppendixN)

ANSI N13.1-1969. Section 4.3.4 (see^ppend_x

ANSI N13.1-1969. Section 4,3,$ (seeAppendixN)

ANSI N13.1-1969. Section 5. Methods

ANSI N13.1-1969. Section 5.1. Geuer_! Twoformsof airborneradioactivematerialsare
particulateandgases;theparticlescanbe solidor liquid,althoughparticulatesaregenerallyconsideredtobe
verysmallfragmentsof solids...

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

Com_varison: Information given in WHC-SD-WM-EMP-031 suggest that the
sample should consist mainly of wg°Sr, l_Cs, _39m°Pu,and _Am.
These radionuclides are particulate in nature and are not volatile.

ANSI N13.1-1969. Section 5.2. Particles

ANSI N13,1-1969, Section 5.2.1. Ssmple Delive_ Principles concerning the removal of a
representativeportionof a containedstream,asfroma largeduct,havebeenpresentedinSection4...

L-8
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ANSI N13.1-1969. Section 5.2.2, Particle Collectors without SILmiflcantSize
Differentiation V_ou, co._mr,areapplicable to sampling airborne radioactive materials...

ANSI N1_.I-1969. Section 5.2.2.1 (seeAppendix

ANSI N13.1-1969. Section 5.2.2.1.7 (meAppendix

ANSI N1_;.1-1969, Section 5.3. Gases Airborneradioactivevolatilematerial,sadm-c_led
"permanent iptses such as tritium are frequently important contaminants and their sampling and collection

, requires tec.lmiquesand methods differing from those used in pe..'t/cle sampling.

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

Comgarison: No volatile radionuclidesare presentat this facility.

ANSI N1_3.1-]969. Section 6.0 (seeAppendixN)

ANSI N13.1-1969. Apoelldix ,A.Section A1 Minimization of the length and bends of sample
delivery lines will contribute to representative munpling.

Documeqtatio_: 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..Apne_ndix A. Section A2 Thedistance from the last upstream disturbance to
the point of sample extraction should be a minimum of $ 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 IA, Section 2.1.1" Selection of MeasurementSite."

,ANSIN13.1-1969. ,Avn_ndix A. Section A3.1 Velocityand flow distributionshould be known

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

L-9
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Com_oarison: Velocity measurements are accomplished by Facilities Maintenance
Support Services Preventive Maintenance Procedure 7-GN-56, Rev 2
in conjunction with supplemental GUIDANCE/DATA SHEEr FOR
244--TX DCRT EXHAUST STACK (296-T-18) FLOW
MHAS_. From the section above, "Subpart H
Section 61.93 (b)(1)(iii)," the average flow rate was seen to be 4191
L/min (148 fta/min). For a 15 cm (6 in.) stack, this amounts to a
velocity of 3.8 m (12.6 ft)/second. According to Table A1 in the
ANSI N13.1-1969 Standard laminar flows occur below .207 m
(0.68 fl)/second. Above that _fm,lent flows exist. Figure I..-3
shows the velocity distribution for this stack. Note that this
distribution 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 -4OOS. _/Veloci_ Preasure
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Figure D-I. Stack Flow Distribution 296-S-22-A.

ii, |
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ANS!N13,1-1969. A99endlx A. Section A3.2 Amultiplenumber of withdrawal point, each
repmmntingapproximatalyequalareubaaedontheductor_k dimeuiomis desirable.

Documentation: Drawing H-2-46785

Commrison: This drawingshows the probe with one nozzle. This is as
recommendedin this section of the ANSI N13.1-1969 Standardfor
this _ze stack 15 cm (6 in.).

ANSI N13.1-1969. Annendlx A. Section A3.3 Th,velocity distribution aarou the duct or gaek
should be known in order to establish imkinetic flow and representative sample point,.

Documentation: FacUities MaintenanceSupportServices Preventive Maintenance
P,'ocedure?-GN-56, Rev 2

GUIDANCE/DATA SHEET FOR 244-S DCRT EXHAUST STACK
(296-S-22) FIA)W MEASUREMENT

Comparimn: The velocity distributionis not known. However, uniform
distributionmay be assumed (see discussion under
"ANSI N13.1-1969, Appendix A, Section A3._" above).

The designed isokinetic flow rate in the stack is 3313 L/min
(117 _/min), based on a sample flow of 62.3 L/min (2.2 _/min).
Although, it is not reasonable to assume that the design flow is
maintained. To determinethe true or actual operatingcondition
isokinetic flow rate sample dataand instrumentationerrors 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 39.6 to 73.6 L/min (1.4 to
2.6 _/min). From this, the actual or operating isokinetic flow rate
in the stack is from 2095 to 3907 L/min (74 to 138 _/min). Section
SubpartH Section 61.93 (b)(1)(iii) above gives the actual flow rates
measuredin the stack. The average of this data is 4191 L/min
(148 ft3/min)with observable minimumand maximumflow rates
between 3454 and 4927 L/min (122 and 174 ft3/min).

ANSI N13.1-19_9, Apgendix A. Section A3,4 Samplingprobeconfigurationis recommended
by figures in this ANSI Standard, with minimum radius bendl and precisely tapered probe end edges.

Documentation:Drawing H-2-46785

Compariso,: This drawingprovidestheprobeasa 1.91-cm(3/4-in.) SCHD 40
pipe with a 7.6 cm(3 in.) 90 degreeradiusbendanda 3 in. vertical
lengthunderthat. The insidediameterof thisprobeis 2.093 cm
(0.824 in.). Accordingto ANSI thebendradius,andthevertical
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should both be 5 times the inside diameter. Five times the inside
diameterof this probe is 10.46 cm (4.12 in.). In addition the nozzle
is taperedto a knife edge.

ANSI N13.1-1969. Anoendlx B. Particle Devosttion in Sample Lines

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

Comtmrison: The estimate made for this stackwas made using an up-to-date
" computer softwareprogram. The programtitle is "DEPOSITION

2.0" and is referencedas Anand, N. K., McFarland, A.R., Wong,
F.S, KocmoundC.J., DEPOSITION2.0, NRC NuReg/GR-006,
Serial # 2145, March 8, 1993, Aerosol Technology Laboratory,
Delmmnent of Mechanical Engineering, Texas A&M University
College Station, TX 77843.

Because particle sizes are not known, a spreadof particle sizes was
used (i.e., I0, 3.5 and I micron in size). The results are as follows:

STACK NUMBER 296-S-22 SAMPLING SYSTEM PARTICLEPENETRATION
PERCENTAGE

...... i li ' ii ii i i

PARTICLE SIZE
i l [ I [ [ ii [

Range 10 t_m 3.5 ttm I t_m
i [ i [i i i

Probe Total Probe Total Probe Total

Minimum 95.5 9.2 98.4 78.7 99.5 97.6
li [[ i i [

Average 101.9 17.3 99.7 84.5 99.7 98.3
m, i , i

Maximum 115.2 40.1 101.9 91.0 100.1 99.1
I

The variables used in this programare as follows:

Stackdiameter 6 in. = 0.1524 m
Area = t'R2 ffi 0.01824 m2

Stack Stream Velocity (m/s): 3.16 to 4.50

" Average: 3.83

. Probe EquivalentRadius = 0.412 in.
Probe Equivalent Diameter = 0.824 in. = 20.9296 mm
Designed Sample Flow Rate ffi 2.2 ft3/min ffi 62.29696 L/min

_ i,| ,
i i lUlU,,
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Sample Flow rate (L/rain): 39.64 to 73.62

Average: 56.63

Line Length - 1.5 ft = 0.4572 m
Tube ID = 0.43 in. = 10.922 mm

t

one 90 degree bend.

ANSI N13.1-1969. Aonendix C. Errors Due to Anlsoklnetlc Samoline Evaluated
with the software discussed above under ANSI N13.1-1969, Appendix B, Panicle
Deposition in Sample Lines.

Subvart H Section 61.93 ¢b) (2) fllB{wê ppmUixN)

Subvart p Section 61.93(b)f2}fiv) {_ _ix N)

Subvart H Section 61.93(b)f3) {,_ _ N}

Subpart H Section 61.93{b)f4)fl){,_ AppendixN)

Subnart H Section 61.93¢b)f4)(il) {.eeAp_._dixN)

Subvart H Section 61.93(b)fS) (,= ^ppend_N)

......... , , , ,, ,,,,, -- __
, , ,,,m,=,
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POINT-BY-POINT NESHAP COMPLIANCE COMPARISON FOR THE
244-TX DOUBLE CONTAINED RECEIVER TANK

EXHAUSTER STACK NUMBER 296-T-18

Subnart H Section 61.93 {a) (m _m,mdixN)m

Subnart H Section 61.93 _b) P.tdiommUdemniuioumu=from pointsources(stacksorvents)shallbe measured
-" in accordatwe with the following requirmnm_ or prooedurmfor which EPA has grantedpriorapproval:

Sub?ttrt H Section 61.93 ¢b)(l) pmumnowratemeuurements_mubemadeusing_ followingmethods:

SubDart H Section 61.93 _b)(1)(13 _fmen_ U_od 2of Appendix X to Part60 ,shahbe used to determine
velocities and volmnark flow rates for stacks and large vents.

DocuiTlentation: Drawing: H-2-73839

Commrison: Method 2 is for stacks largerthan 30 cm (12 in.). This stack is smaller
than the 30 cm (12 in.) applicabilitycriteria;it is only 15 cm (6 in.).
Method 2C is applicable for small stacks. See discussion underMethod
2C below.

Subuart H Section 61.93 tb)fl)fh'_ p.efmen,_Method2XofAppendixXtoPart6O,banbeusedtodmermine
velocities and volmna_ flow rates throughpipes and small ducts.

Documentation: Not applicable.

_: Method 2A is not applicable for stacks. It is applicablefor pipes and ducts
where the entire effluent is run through a measuringdevice. This method
may be applicable to the samplingsystems themselves.

40 CFR 60. Appendix A. Reference 2C Determinationof 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 IA 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 (nonparficulate) traverses," in Method 1 in
Appendix A ol_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 "SubpartH Section
61.93 Co)(1) (iii)"

GUIDANCE/DATA SHEKI"FOR 244-TX DCRT EXHAUST
STACK (296-T-18) FLOW MEASUREMENT

Facilities MaintenanceSupport 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 measurementsite is 1.3 cm (1/2 in.) duct
diameterunder the nozzle opening of the record sampler probe and
9.5 duct diametersabove the fan discharge to the stack. Figure 1-2
of Method 1 in AppendixA of 40 CFR 60 specifies 16 measurements
if the flow disturbancesdownstreamof 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 increasingnumberof measurementpoints
begins to get senseless. Logically, there comes a point when
additional datapoints are no longer useful. Therefore it was decided
thatmeasurements would be takenon 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 performedin each of the two perpendicular flow
measurement ports.

A standardpitot tube is used as specified. However, the procedure
is not exactly duplicatedas yet. A new procedure is under
development thatwill duplicate the regulatoryprocedure.

Subpart H Section 61.93 (b)(l) (lii3 Thefreq,emyof flow rate measurements shall depend upon the variability
of the effluent flow rate. For variable flow rata, continuous or frequent flow rotes measurements shah be made. For
relatively constant flow rote, only periodic mcmsurenm_ are necessary.

Documentation: The following flows were obtainedfrom this facility. Note, where
available the Job Control System Work Package numberand date the
measurement was takenis given:

ii
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D.KT_ FLOW ffP/min'} WP#

08120190 185 NONE
11128190 328 NONE
02/26/91 333 NONE
05/20/91 237 2W°91-00399
08/26/91 284 2W-91-00856I

04/14/93 305 2W-92-00525
05/13/93 281 2W-93-00313

AVERAGE 279

VARIABR.1TY -34%/+ 19%

STANDARD DEVIATION 53
95 % CONFIDENT INTERVAL 129
RANGE 150 to 408

Comparison: Although the regulationsdo not specifically define variable versus
constant flow rate, a flow rate with a variabilityof less than
4- 20 percent has been defined at the HartfordSite 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 quarterlyschedule is not
always met, the requirementat the Hanford Site is to take flow rates
at least annuallywhen the exhauster is running. This exhauster does
not always run. Its purpose is to runwhen the temperature of the
waste in the tank is above 60 °C (140 °F) and/or while waste is
being transferredthrough this facility.

Suboart H Section 61.93 Vo)(2) Radionuclides shall be directly monitoredor extracted, collected, and measured--

using the following methods:

Suboart H Section 61.93/b_(2_(i_ Reference Method 1 of Appendix A Part 60 shall be used to select

monitoringor umpling sites.

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

40 CFR 60. Avcendix A. Method 1. Section 1.2: AvPlicabilitv Thismethod 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

m2 (113 in.z) crms-mctional area; or O) the meamsrement site is less than two stack or duct diameters
downstream or less than a half diameter upstream from a flow disturbance.

0

Documentation: Drawing H-2-73839
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Com varison: Thisstackissmallerthanthe30-cm(12-in.)applicabilitycriteria;it
is only 15 cm (6 in.). SeeMethod IA below.

40 CFR 60. Anvendix A. Method 1. Section 2.1: Selection of Messur_ment Site
Sampling or velocity mouuremont is performed at a site located at least 8 stack or duct diameters
downstream and two diameters upstream from any disturbances such u a bend, expansion, or contraction in
the stack, or from a viJible flame. If m)o_, an alternative location may be selected, at a position at least
2 stack or duct diamoters 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 15 cm (6 in.). '

40 CFR 60. Appendix A. Method 1A. Samule and Velocity Traverses for
Stationa_ Sources with Small Stacks or Duets Thi.methodi. applicable to stacks or
ducts less than about 0.:]0 m 02 in.) in diameter, or 0.071 m2 (113 in?) cross-sectional area, but
equal to or greater than about 0.10 m (4 in.) in diameter or 0.00812 m2 (12.$7 in?) in cross-sectional
_.Q&.

40 CFR 60. ADnendix A. Method 1A. Section 2.1.1: PM Measurement
Method I A calls for the sampling sites preferably to be located at least 8 equivalent stack or duct
diameters downstream and I0 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 rumpling site should be located at least 2 equivalent stack or duct diameters
dowmm'eam and 2'/_ _k 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-TX DCRT EXHAUST
STACK (296-T-18) FLOW MEASUREMENT

Facilities MaintenanceSupportServices Preventive
MaintenanceProcedure 7-GN-56, Rev 2

Comparison: 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
locationislocated1.5m (5ft)abovethefandischargeintothe
stack.Theclosestflowdisturbancesare:

Downstreamthenozzleopeningofthesampleprobeis2 duct
diametersbelowthenozzleopeningoftheCAM sampleprobe.

Upstreamthefandischargeintothestackis9.5ductdiameters
belowthenozzleopeningofthes_mplcprobe. .

|
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Flow measurementsare accomplished via Facilities
MaintenanceSupportServices Preventive Maintenance
Procedure 7-GN-56, Rev 2. There are two perpendicularports
chosen for the measurement. These ports are one duct
diameterbelow 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 downstreamof the
sampleprobe, it is considered to be a conservative location for

- measurementpurposes for two reasons:

I. Three sample probes are on this stack. Two are for
continuousmonitors and one is for the record sampler.
Each probe draws a sample at a rate of approximately
57 L/rain (2 _/min) of air flow from the stack to total
170 L/rain (6 _/min). This sample flow takenfrom the
average stack flow given above of 7900 L/rain
(279 _/min), will result in 2042 L/rain (273 _/min)
downstreamof all three sample probes. Although
170 L/rain (6 _/min) only represents2 percent of the
average stack flow, a more conservative representationof
the actual totalized flow can be gained from the
measurementoccurring 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 measurementbelow the
sample probes give a truerrepresentationof the flow rate
for the first sample probe (the record sampler). This
allows for a truerrepresentationof the isoldnetic flow
conditions that are used to determine the efficiency of the
system.

Measurementsare taken on each of 8 annular traverse
points locatedaccordingto 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.

Subpart H Section 61.93 Co)¢2) fib Theem-c_tstrumsh,Ubedirectly monitored continuouslywith 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 Materiab in Nuclear
l=acillties" (including the guidance presented in Appendix A of ANSIN13.1).
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ANSI N1_.1-1969. Guide to Samplin_ Airborne Radioactive Materials in Nuclear
The guidance of _ standard gart in Section 4. Pr/ncip/es. Section 4.1 is Genera/, Section 4.2

is Represema6_ $amp/e.s, Section 4.2.1 is Samp/es Representatlw According to Spacia/Location, Section
4.2.1.1 is $amplin& in a _ne Occupies by Workers. The first section in this ANSI standard applicable to the
comparimn of this document is 4.2.1.2.

ANSI N1_,1-1969. Section 4a2.1.2 Sampling point should be a minimum of $ 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 Co)(2)(i)specifies the rite location. See comparison L
under "Method 1A, Section 2.1.1: Selection of MeasurementSite."

ANSI N13.1-1969. Section 4.2.2 Samples should be representative with respect to physical and
chemical composition of alrstream.

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

_lI_dl_l: No particle size studies have been performedat this facility, although
a particle loss determinationhas been informally (at this time)
accomplished. Informationgiven in WHC-SD-WM-EMP-031, Rev 0
suggest that the sample should consist mainly of '9_°Sr, _Cs, and
_ru°Pu. These radionuclidesare particulatein nature and are not
volatile.

ANSI N13.1-1969, Section 4.3. Sample Prom'ammlne Manyfactor,enterinto the design of
a satapling program. The sampling program includes the frequency, duration, and volume rate of sampling.
In most cases, the selection of these three elements in prosramming will be a compromise between ideal
values and those which provide safety and yet are technically, economically, and conveniently achieved.

ANSI N13.1-1969. Section 4.3.1 (seeAppendixN)

ANSI N13.1-1969. Section 4.3.2 (seeAppendixN)

ANSI N1_;.1-|969, Section 4.3.3 (seeAppendixN)

ANSI N13.1-1969. Section 4.3.4 (seeAppendixN)

ANSI ND.1-1969. Section 4.3.5 (seeAppendixN)

ANSI N13,|-1969. Section 5. Methods F

ANSI N13.1-1969. Section 5.1. General Twoform,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 mlick...

Documentation: WHC-SD-WM-EMP-031, Rev 0
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_omoarison: Informationgiven in WHC-SD-WM-EMP-031 suggest that the
sample should consist mainly of "_°Sr, t37Cs,and 239n_)tl. These
radionuclidesare particulatein natureand are not volatile.

_]Sl N13.1-1969. Section 5.2. Particles

. ANSI N13.1-1969. Section 5.2,1. Samule Delive_ Principles concerning the removal of a
representativeportionofacontainedida_am,asfroma largeduct,havebeenpresentedinSection4...

• ANSI N13.1-1969, Section 5.2.2. Particle Collectors without Significant Size
Differentiation variouscollectorsareapplicabletosamplingairborneradioactivematerials...

ANSI N13.1-1969. Section 5.2.2A (seeAppendixN)

ANSI N13.1-1969. Section 5.2.2.1.7 (.eeAppendixN)

ANSI N13.1-1969. Section 5.3. Gases Airborneradioactivevolatilematerialsand m-called
"permanent"gasesreichastritiumarefrequentlyimportantcontaminantsandtheirsamplingandcollection
requiretechniquesandmethodsdifferingfromthoseusedinparticulatesampling.

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

Corqparisorl: No volatile radionuclidesare presentat this facility

ANSI N134-19_9, Section 6.0 (seeAppendixN)

_SI N13,1-1969. Aopendix A. Section A1 Minimization of the length and bends of sample
' delivery lines will contribute to representative sampling.

Documentation: Drawing H-2-73812 and field walkdown

Comparisoq: The sample line is approximately .457 m (1.5 ft) long with a single
90 degree bend. The tube is 1.3 em (1/2 in.) OD by 0.09 cm
(0.035 in.) wall.

,ANSIN13,1-1969. Avpendix A. Sectio, A2 Thedistance from the last upstream disturbance to
the point of temple 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.

. Notapplicable.40 CFR 61.93Co)(2)(i)specifiesthesitelocation.Seecomparison
under"MethodIA,Section2.1.1"SelectionofMeasurementSite."

" ANSI N13.1-1969. Avvendix A. Section A3.1 Velocityand flow distribution should be known-- --

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

Documentation: Not applicable.
i i i i i... , i i

i ., ii. • i i i
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Comparison: Velocity measurementsare accomplished by Facilities Maintenance
SupportServices Preventive Maintenance Procedure 7-GN-56, Rev
2, Airflow Capacity and Distribution Tests in conjunctionwith
supplementalGUIDANCF./DATA SHEET FOR 244-TX DCRT
EXHAUST STACK (296-T-18) FLOW MEASUREMENT. From
the section above, "SubpartH Section 61.93 Co)(1)(iii),"the average
flow rate was observed to be 7900 L/min (279 f0/min). For a 15-cm
(6-in.) stack, this amounts to a velocity of 7.3 m (24 ft)/second.
According to Table A1 in the ANSI N13.1-1969 Standardlaminar
flows occur below .207 m (0.68 ft)/second. Above that turbulent
flows exist. Figure M-1 shows the velocity distributionfor this stack,
which is based on a limited amount of data. Note that the flow
measurementlocation is 6 duct diametersupstreamfrom the
samplinglocating. Since there are no flow disturbances between the
flow measurementlocation and the sampling location, the distribution
should be much more uniformat the samplinglocation. Use the
following equation to convert from velocity pressure (inches water,
gauge) to velocity (feet per minute).

Velocityf4OOS. _/VelocityPressure

i ii
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Figure M-I. Stack Flow Distribution 296-T- I $-A.

it i _
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ANSI N13.1-1969. Apnendlx A. Section A3.2 Amultiplenumberofwithdrawal pointseach
repreunting approximately equal areas bared on the duct or gtck dimeMiona is desirable.

Documentation: Drawing H-2-73812

Comverison: This drawing shows the probe with one nozzle. This is as
recommendedin this section of the ANSI N13.1-1969 Standardfor
this size stack [15 cm (6 in.)].

ANSI N13.1-19_9. Apoendix A. Section A3.3 Thevelocity dimribution acrou the duct or suck
thould be known in order to eatabliah i_kis_tic flow and repremntative munple points.

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

GUIDANCE/DATA SHEEF FOR 244-TX DCRT EXHAUST
STACK (296-T-18) FLOW MEASUREMENT

Com_son: The velocity distributionis not known. However, uniform
distributionmay be assumed (see discussion under "ANSI
N13.1-1969, AppendixA, Section A3.1" above).

The designed isokinetic flow rate in the stack is 7673 L/min
(271 ftS/min),based on a sample flow of 62.3 L/rain (2.2 _/min).
Although, it is not reasonableto assume that the design flow is
maintained. To determine the true or actual operating condition
isokinetic flow rate sample data and instrumentationerrors must be
accounted for. From 1992 data, the actual sample flow at the sample
nozzle openings (takinginto account variabilityin the readingsand
instrumentationerrors) is from 42.5 to 70.8 L/rain (1.5 to
2.5 ftS/min). From this, the actual or operating isokinetic flow rate
in the stack is from 5210 to 8721 L/min (184 to 308 ftS/min).
Section SubpartH Section 61.93 (b)(1)(iii) above gives the actual
flow rates measuredin the stack. The average of this data is
7900 L/min (279 _/min) with a 95 percent confidence that this flow
rate will be between 4247 to 11,552 L/min (150 to 408 ft3/min).

ANSI N13.1-1969. Agvendix A, Sectiop A_;.4 Samplingprobeconfigurationis recommended
by figures in this ANSI Standard, with minimum radius bends and precisely tapered probe end edges.

A..

Documentation: Drawing H-2-73812

, ,,,
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Comparison: This drawingshows the probe as a 1.3 cm (1/2-in.) SCHD 80 pipe
with a 7.6-cm (3-in.) 90 degree radiusbend and a 7.6-cm O-in.)
vertical length underthat. The inside diameterof 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
diameterof this probe is 6.93 cm (2.73 in.). In additionthe nozzle

, is tapered to a knife edge.

ANSI N13.1-1969. Auoendlx B. Particle Deposition In Samole Lines
J

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

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

Because particle sizes are not know a spreadof particle sizes were
used 10, 3.5 and 1 micronin size. The results are as follows:

STACK NUMBER 296-T-18 SAMPLINGSYSTEM PARTICLE PENETRATION
PERCENTAGE

i i i iii ii1| iii .......

PARTICLE SIZE
i i ii iiiiiiii i iiiii i ii

Range 10 _m 3.5 pm 1 _m
i i ii iii ii ii i iii illi iiiii

Probe Total Probe Total Probe Total
i i iii i• lllliillll ii

Minimum 84.0 8.8 95.2 76.9 98.6 96.8
,, , i i , ill ii , i , i

Average 94.9 16.1 97.1 82.3 98.9 97.4
,,,,,,, ,,, , i ,ll i,, i i

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:

Stackdiameter 6.065 in. = 0.154 m
Area = z-R2 = 0.0186 m2

Stack StreamVelocity (m/s): 3.81 to 10.35
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Average:7.08

Probe Equivalent Radius = 0.273 in.
Probe F4uivalent Diameter = 0.546 in. = 13.8684 mm
Deigned Sample Flow Rate = 2.2 ft3/min = 62.29696 L/min

Sample mow rate (L/min): 42.47 to 70.79

Average: 56.63
q

Line Length = 1.5 ft = 0.4572 m
Tube ID l, 0.43 in. = 10.922 mm
one 90° bend

ANSI N13.1-1969. Annendix C. Errors Due to Anisokinetic Samnlln2 Evaluated_

with the software discussed above underANSI N13.1-1969, AppendixB, Particle
Deposition in Sample Lines.

Subnart H Section 61.93 fb) (2) (lid (,eeAppendixN)

Subvart H Section 6i.93/b)(2)(iv) (,eeAppendixN)

Subvart H Section 61.93¢b)(3) (.eeAppendixN)

SubDart H Section 61.93{b)(4)0) (leeXppmdixN)

SubDart H Seftion 61.93(b)(4_(ii) (,eeAppendixN)

Subnart H Section 61.93(b)(b'} (,eeAppendixN)

• ,,, ,,,,,,,, , , , ,, ,,
,, , ,, ,,,
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SEC"_ONS COMMON TO EVERY POINT-BY-POINT

Sub_oartH Section 61.93 (a) To_ oompliaaoe with the standard,radionu¢lideemissions shall be
de.refinedand effectivedoseequivak_ valuestomem_ ofthepubli__ulated usingEPA approvedsampling

procedures, oomput_ models CAP4_ or AIRDO$-PC, or other pmc._durm for _ EPA has granted prior approval.
DOE faoiliti_ for which the maxinm]ly exposed individmd lives within 3 kilomct_m of all source8 of emissions in the
f_il_, may use FAaA's COMPLY model grid associated prooodur_ for determining dose for purposes of compliance.

t

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 documentare listed below.

CAP-88 ** 1992 1992 EDE
STACK # RADIONUCLIDE (mrem/Ci) EMISSIONS (mrem/year)

(Ci)
i i i i

296-A-17 gOSr 4.38E-02 4.6E-07 2.0E-08
ngl 2.91E-01 1.5E-04 4.4E-05
t_Cs 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
withstack296-A-
17)

ii i

296-A-25 NoneDetected0

296-A-27 9°Sr.... 4.38E-02 ..... 4.2E-08 1.8E-09
TOTAL ALPHA

TOTAL 1.8E-09

296-A-29 TOTAL _,LPHA None Detected
TOTAL ,IETA 4.38E-02 4.1E-06 1.8E-07

TOTAL 1.8F,,-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 8.9EA}9
...

i i , i,,,i i ,,
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CAP-88 ** 1992 1992 EDE

STACK # RADIONUCLIDE (mrem/Ci) EMISSIONS (torero/year)
(Ci)

296-P-28 (emissions from this .......
stack are reported
withstack296-P-23)

29642-5 TOT_tL ALPHA 1.31E+Ol 2.9Eq)9 3.8E-08 ' '
TOTAL BETA 4.38E-02 2.7E-07 1.2E-08

t

TOTAL 5.0F_8

296-P-16 TOTAL AJ.,PHA 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. IE-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
i

296-T-18 TOTAL BETA 2.60E-02 3.0E-08 7.8E-10

TOTAL 7.8E-10

** Assuming TOTAL BETA is from 9bSr,TOTAL ALPHA is from ul,_m

ANSI N13.1-1969. Section 4._.2.2 SAMPLINOWITHDEI,mERATEDIFFERENTIATIONAS
TO PARTICLE SIZES. Becau_ knowledge of particle size distribution iJ important to a correct evaluation
of radiological effects, munplers and collectors may be deliberately designed to identify two or more size
fractions of the airborne material.

Documentation: RHO_CD-1092

Comparison: The sampling systems are not designed to deliberately differentiate
between particle sizes.

p

ANSI N13.1-1969. Section 4.3.1 sENsrrivrrY OFDgr_crxoN ANDMEASUREMENT.
Sensitivity and accuracy of the analytical or counting method will determine the minimum volume of air
which must be sampled to obtain the requisite accuracy and precision of results.

N-4
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Documentation:

Comoarison:

ANSI N13.1,1969. Section 4.3.2 PE_mL_ L__ ATporter OFSAMPle. If
poaaible, the aample should be large enough to permit 1/10 the permiuible level to be determined with
reliability.

4_

Documentation: None.
6

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 sin important consideration.

Documentation: WHC-EP-0536-1

Comparison: Radior.etivity decay is addressedin Appendix O of the referenced
plan.

ANSI N13.1-1969. Section 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 SPECn:ICNArtrR_OF1"_ OPEgATIONORPROCESS.
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 est,_blish 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

Comparison: 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 monitoringsystem would be relied upon to
, obtaina sample. In the fourth instance the stack sampling system

and the area monitoring system would be relied upon to obtain a
sample.

i ,, i
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ANSI N13.1-1969. Section 5.2.2.1 FtLTERS.Appropriate filtration daould be chosen for
mmpling.

Documentation: Gelman Sciences, Inter-OfficeMemorandumto 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 used for the
record sampler. This filter is a membrane filter good for collecting
0.3 _m size particles with a coUection efficiency of 95.8 percent.

ANSI N13.1-1969. Seftiop 5,2.2.1.7 RELATEDEQUn'MENTFORFILTERSAMPLINO.
Filter holder and support ,hould be chmen for proper chemical compatibility, mechanical strength, sealing,
and cue of operation in changing filters. Sample air movers _ould have the capability of delivering the
necemm_ air flow ngaingt the resistance of the rumpling syrtem. Proper location and choice of flow
measurement _,,vico and flow rate control ia important.

Documentation: WHC-SD-WM-ES-291

Comparison: The entire stack radionuelidesampling system consists of the
following elements and their correspondingfunctions:

. The samplingprobe withdraws the sample from the stack.

* The sample transportfine transportsthe sample to a sample
collection (the record sampler)and/or other detection devices
(the CAMs).

* The collection and/or detection devices collect the sample.

* The rotametermeasures the flow through the system.

• The gasmeteror totalizertotals the sample flow.

• The pressure or vacuum gauge measures the vacuum in the
system.

• The flow switch indicates when the sample flow falls below "
established limits.

P

• The flow regulator is used to adjust the flow to maintain
established flow rates within the system.
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• Thevacuum pump supplies the flow through the system.

• The timer indicates the length of time the collection devices
have operated.

ANSI N13.1-1969. Section 5.3 OASES.(NOTE:_ ,ecao- i, notapplicable to all of the
evsluated in this document) Airborne radioactive volatile materials and so..cailed "permanent" gases

.It

such u tritium are frequently important contaminants and their ttmpling and collection require techniques and

• method, differing from throe used in particulate sampling.

B
Documentation: WHC-IP-0718

• 200 Area Health Physics Procedure No. 3.3.2, Rev 1

Comoarison: Silver zeolite cartridgesare used and are designed to collect ngI, 131I,--

lnSb, Rt3Sn,SmRu,and t°6Ru. WHC presently uses two
manufacturers:

SAIC/RADECO
10373 Roselle Street
San Diego, Ca 92121

or

HI-Q Environmental Products Co
PO Box 2847
LaJoUa, Ca 92038-2847.

The gross filter efficiency of a silver zeolite sampler is based on the
particularabsorbed/adsorbedradionuclidebeing 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 (takenfrom Table 0-2 of Air
SamplingInstruments,ACGIH, 7th edition, 1989).

ANSI N13.l-1969. Section 6J0 VALIDATION OF SAMPLE EFFECTIVENESS. In a

corr_ponding manner the results from rumpling a stack or other exhaust from a facility should be consistent
with the results obtained from air samples drawn downwind or in the vicinity of the facility.

,,, , ,,,,,
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Documenmtioq: DO_-93-36

WHC-EP-0573-1

CommrisQn: The stack sampling results are compared in Section 4 of
DOE/RL 93-36 to the area monitoring system results.

m.

Subpart H Section 61.93/b)(2)(111) P,adionu_tidmshaUbeeoUeetedandmm,uredusingproe_ure,basedon
theprin_iplmof meuumnmadmoribedinAppendix B, Method114.

Documentation: WHC-EP-0536-1

Com_mrison: A point-by-point comparison for 40 CFR 61, Appendix B, Method 114,
Test Methods for Measuring Radionuclide Emissions from Stationary
Sources is provided in WHC-EP-0536-1.

Subnart H Section 61.93(b)(2)(iv) ^ quality usunmoe program shall be conducted that me_ the performance
requinmumts described in Appendix B, Method 114.

Documentation: WHC-EP-0536-1

Com mrison: The quality assurance plan referenced above should be updated to include
this stack.

Sub_DartH Section 61.93(b)(3] whenit _ impra_cal to measure the effluent flow rate at an existing source in

aocordancowiththerequirmumaof ParagraphCoXI)of thissection,ormmonitoror sampleaneffluantstreamat,at
_g source in accordance with the site selection and sample extraction requ_ta of paragraph (b)(2) of thb, section,
the facility owner or operator nay use alternative effluent flow rate meuurement proc_urm or site selection and sample
extmmion_urm providedthat:

Comparison: Not applicable to the discussion within this point-by-point.

Sub uart H Section 61.93_)(4)(i) Radionudide emission meuurements in confomumee with the requirements
of paragraph (b) of this section shall be made at all release points which have • potential to diseharlle radionuelide4 into the
air in quantiti_ which could cause an effective dose equivalent in excess on I percent of the standard. All Radionuclides
which could contribute greater than 10 percent of the potential effective dose equivalent for • release point shah be
measured. With prior EPA approval, DOE may determine thee emissions through alternative procedures. For other

release points which have the potential to release radionuclidea into the air, periodic confirmatory meuurementa shaU be
made to verify the low eminiota.

Documentation: WHC-SD-WM-EMP-031

I

t
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Comparison: The referenced document identifies stacks which have the potential to
discharge radionuclide$ into the air which could cause an effective dose
equivalent in excess of 1 percent of the standard. Radionuclides which
could contribute greater than 10 percent of the potential effective dose
equivalent for each of the designated stacks are listed below.

, i i .

" STACK # RADIONUCLIDES > 10% of EDE RADIONUCI/DES MEASURED
i i i w,

" 296-A-17 tnCs ntg°Sr, I°_Ru/Rh, t_I, lnCs, Total
" Alpha, Total Beta

i i

296-P-26 t_Cs wg_Sr, t_Cs, Total Alpha, Total
Beta

iii i i .i,ii, ill i i,..i

296-A-25 t_Cs, t_Eu, :mPu, __, _IPu, Total Alpha, Total Beta
_tAm

i i i ,

296-A-27 t37Cs' _lAm n_r ' tO6Ru/Rh,l_, 137Cs' Total
Alpha, Total Beta

i

296-A-29 .!_Cs, _lAm ag_°Sr, _Cs, Total Alpha, Total
Beta

ii ,ll

296-B-28 t37Cs Total Alpha, Total Beta
imm i i i i i i i i, I,H i H, , ||

296-P-28 _Cs Total Alpha, Total Beta
i i ii i

296-C-5 I_'_r, _tAm Total Alpha, Total Beta
i ii |,i •

296-P- 16 t_TCs,:_a_Pu Total Alpha, Total Beta

296-P-23 t_Cs Total Alpha, Total Beta

295-S-15 Sg_r, _Cs, UlAm Total Alpha, Total Beta

296-S-22 s,_SOSr' soy, t_Cs ' _,mOpu Total Alpha, Total Beta
iii , , i

296-T-18 s'_°Sr, _Cs " Total Alpha, Total Beta
.....

Subnart H Section 61.93(b)(4)(U) Todetermine whether t releue point is subject to the emission measurement

requirements of paragraph (b) of this section, it is neceautry to evalutte the potential for rldionuclide emiasions for that
release point. In evaluating the potential of s releaae point to discharge radionucllde_ into the tit" for the purposel of this
section, the e_timated radionuclide releue rates shall be bued on the discharge of the effluent streams that would result if
all pollution control equipment did not exist, but the facility operations were otherwise normal.

• Documentation: WHC-SD-WM-EMP-031
_t

,, ,,i,, i i ii ,,
ii i
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Comparison: The potentialoff-site doses (ie assuming emission controls did not exist)
for the designatedstacks are listed below:

i

STACK # POTENTIALOFFSITE DOSE
(torero/year)

,, i i

296-A-17 226.0 ,
,ira|1111i i i i ]

296-P-26 226.0 ,
ii i i ,,,,i,

296-A-25 0. II "

296-A-27 148.0

296-A-29 846.0
i i i i |Ill I ; III I Ill llll I

296-B-28 0.16
ii ill

296-C-5 19.0
i, i , i i i

296-P-16 1.68
i , i i i

296-P-23 10.5
,,,

296-P-28 10.5
,i

296-S-15 270.0
i i i i ,,,m, ,,,,,i ,

296-S-22 0.34
i , i ii

296-T-18 0.18
L ,,ll i i i,, i i ,

Subvart H Section 61.93 (b) (b3 Environmentalmeuurementa of radionuclideair concentrationsat critical

receptor locations may be used u analt_'nat/vc to air di-peraioncalculationsin demonstratingcompliance with the standard
ff the owner or operatormeet, the following criteria:

CQII]_II_: Not applicableto the discussion within this point-by-point.
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