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SUMMARY

This quality assurance project plan addresses the quality assurance requirements for monitoring and
reporting radioactive air emissions. After sample collection and analysis, air emissions are calculated, and the
data reported annually to the U.S. Environmental Protection Agency, the Washington State Department of

;alth, and the U.S. Department of Energy. Hanford Site radioactive air emissions are reported to the

S. Environmental Protection Agency in compliance with Title 40, Protection of the Environment, Code of
_ .deral Regulations, Part 61, National Emissions Standards for Hazardous Air Pollutants, Subpart H,
National Emissions Standards for Emissions of Radionuclides Other Than Radon From Department of
Energy Facilities. Reporting to Washington State Department of Health is performed in compliance with
Washington Administrative Code, 246-247, Radiation Protection — Air Emissions. Reporting to the
U.S. Department of Energy is performed in compliance with requirements of U.S. Department of
Energy Order 5400.1, General Environmental Protection Program. This QAP}P combines the former

quality assurance plans WHC-EP-0528 and WHC-EP-0536 into this single document.

Fluor Daniel Hanford, Inc. has contracted with Waste Management Federal Services of Hanford, Inc.,
Air and Water Services, to implement the data handling for radioactive air emissions sampling and
monitoring in accordance with federal and state requirements. This quality assurance project plan is prepared
in accordance with EPA Requirements for Quality Assurance Project Plans for Environmental Data
Operations, and 40 Code of Federal Regulations 61, Appendix B, Method 114, Test Methods for Measuring

Radionuclide Emissions from Stationary Sources.
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APPENDICES
A METHOD 114 COMPARISON FOR WSCF LABORATORY ......cocoociiviimimiiiininiiiiinicinens APP A-i
B METHOD 114 COMPAI 30N FOR STACK 291-A-1..coviiiiiiiiiciiiicice, APP B-i
| C  METHOD 114 COMPAL 30N FOR STACK 296-B-10....cccccccovniiminiiiiniiniiinciinieicnnns APP C-i
D  METHOD 114 COMPAL 30N FOR STAC . 291-Z-1 .ccccovivniiniicrinrininniiiicniircennerennenns APP D-i
E METHOD 114 COMPALF 30N FOR TWRS STACKS .....coooiiiiiiiiinieici APP E-i
F METHOD 114 COMPAF 30N FOR STACK 340-NT-EX......coceevviinimiiiinninicniciieiene APP F-i
G  METHOD 114 COMPAF 30N FOR EP-324-01-S STACK ..o, APP G-i
H  METHOD 114 COMPARISON FOR EP-327-01-S STACK ..o, APP H-i
TABLE

Table 2-1. Organizational Responsibilities for Radioactive Air Emissions Data Compilation and
Reporting (40 CFR 61, Method 114).......coiiiiiee ettt 2-7
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Gl )SSARY

Automated Bar Coding of Air Samplers at Hanford
Air & Water Services

Bechtel Hanford, Inc.

Code of Federal Regulations
calendar year

U.S. Department of Energy
U.S. Department of Energy, Richland Operations Office

effective dose equivalent

electronic data processing.

effluent information system/onsite discharge information system
Environmental Protection

U.S. Environmental Protection Agency

environmental release summary

Environmental Safety, Health, & Quality

Fluor Daniel Hanford, Inc.
facility effluent monitoring plan

Hanford Nuclear Facility (document identifier)
Idaho National Environmental and Engineering Laboratory

maximum concentration limit

minimum detect € concentration
maximally exposed individual

nondetectable
National Emission Standards for Hazardous Air Pollutants

Project Hanford Management Contract
Pacific Northwest National Laboratory

quality assurance

quality assurance project plan
quality assurance program plan
quality control

quality systems

ventilation and balance
Washington State Department of Health

Waste Management Federal Services of Hanford, Inc.
Waste Sampling and Characterization Facility
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DEFIN] [ON OF TTRMS

Accuracy. Accuracy can be interpreted as the measure of bias in a system. Accuracy is the degree of
agreement of a measurement with a true o1  nown value. Accuracy norma - is assessec y evaluating
matrix-spiked samples and calibration sources.

Activity. The nuclear transf  ations that occur as a radioactive material decays.

Audit. Audits are considered to be systematic checks to verify the quality of operation of one or more
elements of the total measurement system. In this sense, audits can be of two types: (i performance audits,
in which quantitative data are obtained independently for comparison with data routinely obtained in a
measurement system or (2) system audits, involving a qualitative onsite evaluation of laboratories or other
organizational elements of the measurement system for compliance with established quality assurance
program and procedure requirements. For effluent monitoring on the Hanford Site, performance audit
requirements are fulfilled by peric ¢ submittal of blind samples to the primary laboratory, or the analysis of
split samples by an independent laboratory. System audit requirements are implemented through the use of
standard surveillance procedures.

Background. The normal or natural condition in an environmental parameter that is used to compare results
from analyses of environmental sz ples.

Comparability. Comparability is an expression of the relative confidence with which one data set can be
compared to another.

Completeness. Completeness is a measure of the amount of valid data obtained compared to the amount
expected under normal conditions.

Compliance assessment. A documented examination of a facility or an activity to verify compliance with

requirements.
Compliance a~~~~-="= * ~tecklist. A series of close-ended questions designed to determine whether e
assessed activ sliance with ~ applicable  juirements.

~—~+-—"nation. The presence of an unwanted substance in an area.

Y

Curie. A unit of activity represents 3.7 E+10 nuclear transformations per second.

Detection limit. The smallest concentration of radioactive material in a sample that yields a net count (above
system background) that is detected with a 95% confidence level.

DL = [((4.6)(Sv)) + (2.72/T)] / [(E)(V)(2.22 E+06)(Y)(e ™ )]
Where

DL = detection limit (microcuries per unit mass or volume)

S, = standard deviation of the background counting rate (counts per minute)
T = sample count time in minutes

E = counting efficiency (counts per disintegration)

V = sample size (in units of mass or volume)

981009.1336 X
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Gaseous radioactive effluents. Radioactive particles, mists, vapors, fumes, and/or gases contained or
entrained in airborne effluents.

Grab --—ple. A single sample removed from a waste stream before release to the environment

HEPA. High-efficiency particulate air filter. To qualify as a HEPA, a filter must achieve an efficiency of
99.97 percent under laboratory cc  itions and 99.95 percent after installation in the removal of airborne
particulates of greater than 0.3 micron in size.

] nimun -“~“gctable concentration (MDC). I JC represents the lowest level of detection agreed on by the
analytica  »oratory and formally established in ap; cable contracts or work orders at the laboratory
attests can be reliably achieved within contractually (or work order) established limits of precision and
accuracy under routine laboratory operating conditions. MDC is based on analytical e: :rience and the ita
need of individual projects; the MDC represents the minimum acceptable standard agamnst which analytical
data are judged.

~r ~

Nonconformance is a deficiency in characteristic, documentation, o1  rocedure that renders
the quality ot material, equipment, services, or activities unacceptable or indeterminate. When minor, the
deficiency does not effect a permanent or significant change in qu ty if it 1s not corrected and can be brought
into conformance with immediate corrective action, the deficiency is not categorized as a nonconformance.
However, if the nature of the condition is such that it cannot be immediately and satisfactorily corrected, the
deficiency will be documented in accordance with approved procedures and b ight to the attention of
management for disposition and appropriate corrective action.

Precision. Precision is a measure of the repeatability or agreement of individual measurements of the same
parameters under similar condi ns. Specifically, precision is a quantitative measure of the variability of a
group of measurements compared to their average value. Precision normally is expressed in terms of
standard deviation, but also ¢ Id be expressed as the coefficient of variation (i.e., relative standard
deviation) and range (i.e., maximum value minus minimum value). Precision is assessed by means of
duplicate/replicate sample analysis.

For continuous airborne effluents, the ratio of the sample flow rate
(e.g., the tlow througn the tuter) to the discharge flow rate is constant within acceptable limits. For
continuous liquid effluents, the ratio of the sample volume to the discharge volume is constant. For batch
releases, the ratio of the sample vi ime to batch volume is constant from batch to batch (this applies only to
the final volumetric composition of the record sample as analyzed by the laboratory).

Quality assurance. QA refers to the total integrated quality planning, quality control (QC), quality
assessment, and corrective action activities that collectively ensure that data from monitoring and analysis
meet all end user requirements and/or the intended end use of the data.

Quality assurance project plan. A QAP)P is an orderly assembly of management policies, project objectives,
methods, and procedures that define how data of known quality are produced for a particular project,
investigation, or monitoring program.

Quality control. For the purposes of effluent monitoring, QC refers to the routine application of procedures
and defined methods to the performance of sampling, measurement, and analytical processes.

M---=1--—=1- A record sample is a representative sample collected in a sampling sys  a for laboratory
analysis used as a basis for reporting ¢ amount and type of radionuclides that are released to the
environment.
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e Collection of laboratory a1 ses performed to detect the presence of radioactic materials on
particulate filter media, ch  »al cartridge filters, silver zeolite cartridges, sodium hydroxide media,
and silica gel or Drierite™™ (CaSOg) cartridges

e Compilation of laboratory analyses with measured stack flow data or maximum stack flowr. s to
derive releases of radioactivity (i.e., curies) and average concentrations of radioactivity in sampled
emissions

e Calculation of quantities of radionuclides released and average concentrations for a CY, for a
specific discharge point, or a specific area on the Hanford Site

e Verification of obtained data

e Preparation and release of the reports identified in Section 2.1.

2.3 REQUIREMENTS AND APPLICABILITY TO FLUOR DANIEL HANF(C D, INC. TEAM
QUALITY ASSURANCE PROGRAM

This QAP;jP is prepared in accordance with the guidance in Interim Guidelines and Specifications for
Preparing Quality Assurance Project Plans, QAMS-005/80 (and the successor document QA/R-5) and
40 CFR 61, Appendix B, Method 114. This QAP;jP describes the means selected to implement the
applicable QA program requirements defined by the Project Hanford Quality Assurance Program
Description (HNF-MP-599), Quality Assurance Program Plans (HNF-PRO-261), and the Waste
Management Federal Services Quality Assurance Program Plan (HNF-SD-SM-Q/ 2-036). The
implementing procedures, plans, a1 instructions are appropriate for the control of radioactive air
emissions data required by Method 114 and applicable DOE Orders.

Distribution and control of this QAPjP is in compliance with HNF-PRO-224. This QAPjP will be
reviewed and updated annually or whenever changes are made to the program.

This QAPjP is annlicable to the monitoring and reporting of radioactive air emissions from stacks
man. _ by the : following table lists the major (or designated) stacks, ong- h the
document describing its monitoring compliance:

nYTAS Acti-~ T*ck Compliance Document
291-A-1 Appendix B
296-B-1 DOE/RL-97-17
296-B-10 Appendix C
296-A-42 DOE/RL-98-27
296-A-25 Appendix E
296-B-28 Appendix E
296-C-5 Appendix E
296-C-6 DOE/RL-95-45
296-P-16 Appendix E
296-P-32 DOE/RL-97-05
296-P-33,34 DOE/RL-94-118
291-Z-1 Appendix D
296-S-22 Appendix E

™ Hammond Drierite Company.
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2.5.3.8 Bechtel Hanford Inc. BHI p  nnel or their preselected subcontractor personnel are
responsible for collecting samples and obtaining flow rate measurements for BHI managed facilities.
Stack samples are submitted to WSCF for analysis and the flow rate measurements are provided to the
AWS group. BHI also is responsible for reviewing various information and reports generated per this
QAP;jP and for conducting compliance assessments. BHI activities, such as san le collection, are
addressed in BHI-QA-03, Plan #61, Quality Assurance Project Plan for Radiological Air Emissions.
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33 S*TII'" 'NG SCHEDUI ™

Record sampling is used as the basis for reporting radioactive air emissions to the EPA andt DOE-RL. As
used in this QAPjP, a record sample is a representative sample collected in a sample system for laboratory
analysis. Record sampling intervals are specified in the statement of work for all FDH and BHI co-operated
facilities. Any change in record sampling schedules for radioactive stacks or vents, including temporary or
one-time deviations for emergencies, requires that the AWS group be notified. It is the responsibility of the
AWS group to relay such notification to the FDH EP group.

34 SAMPLE CHAIN OF CUSTODY

During the collection process, radioactive air emissions s ples m major stacks are subject to the controls
identified in HNF-PRO-2364 and/or the facility chain-of-custody procedure for PHMC team managed
facilities. Sample labels (or envelopes) and/or barcode readers (via ABCASH) are used to record information
on sample location, time on and off, flow rate, rotameter, vacuum, EDP code, and signature of sample taker,
as described in HNF-PRO-2364. Sample receipt, storage, analyses, and disposal are governed by procedures
in place at the laboratory (HNF-SD-CP-QAPP-017, Section 6.3).

Tracking of radioactive air emissions sampl¢ andling and analyses is controlled through assignment of
unique EDP codes for each sample location. These unique EDP codes are usec y the analytical laboratory to
report results. Each radioactive effluent sample is assigned a unique sample identification number

(QA Method 4.6). A unique sample number also is assigned to composite air samples d e individual
samples making up the composite are identified.
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4.2 CORRECTIVE ACTION

A corrective action management system is described in HNF-PRO-052. Adverse conditions that require
corrective action will be analyzed promptly, resolved, followed up, and tracked to completion. A graded
approach will be used to determine the extent of corrective action for each adverse condition.
Nonconformance control is described in HNF-PRO-298.

4.3 QUALITY ASSURANCE RECORDS
Surveillance, nonconformance, av  t, and corrective action documentation will be considered QA records and

will be documented and dispositioned as required in HNF-PRO-222. Co iliance assessment checklists are
not considered QA records.
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5.0 DATA VALIDATION AND SABILITY

nalytical procedures used for radioactive air emissions analyses are provided in Appendix A, which
provides a point-by-point comparison to Method 114 requirements. Per the regulations, analytical methods
or procedures based on reference methods identified in 40 CFR 61, Appendix B, Method 114 will be used, or
alternate methods will be developed and approved before use for all analyses required for NESHAP
compliance.

5 CAL RATION

Calibration of all PHMC team managed measuring and test equipment, whether in place or mmrchased for
radioactive air emissions sampling and monitoring, is controlled as required by HNF-PRO- 0. Calibration
procedures for instrumentation used for sampling and monitoring are included in the appendices

(Method 114, Section 4.3.6) and referenced in operating procedures for PHMC team mana 1 facilities.
Activities conducted in support of radioactive air emissions data compilation and reporting do not require
equipment calibration.

5.2 MONITORING AND REPOR] NG CRITERIA

riteria for radioactive air emissions sampling and monitoring at PHMC team managed facilities are
wlentified in HNF-PRO-2364. Sampling and monitoring requirements for BHI are identified in BHI-EE-02.
Annual emissions are reported to the EPA in compliance with 40 CFR 61, Subpart H, Section 61.94.
wdditional reporting requirements are as follows:

¢ Determining radionuclide emissions to the air

e Describing radioactive materials used on the Hanford Site

o Listing stacks, vents, or other points where radioactive materials are released to the ambient air

e  Supplying all input parameters for the computer dose calculation models and the source of these data

e Reportine compliance with the standard that emissions from the Han Site not exceed those amounts
that wo | cause any member of the public to receive in any year an | of 10 millirem per year.

Annual reports showing the Hanford Site contribution to the EIS/ODIS report are prepared in compliance
with DOE Order 5400.1. Information is sent to the EIS/ODIS database by electronic transfer from the
Environmental Release Summary (ERS) database.

Information compiled for the EIS/ODIS report of radioactive air emissions is included in the annual
environmental release report for the Hanford Site prepared annually by PNNL in compliance with DOE Order
5400.1. This report, which is prepared for transmittal to DOE Headquarters, includes data on emissions from
discharge points on the Hanford Site and the resultant offsite dose to the public. Annual summaries of
radioactive air  ~ sions, organized by area and discharge point, also are included.

981009.1336 5-1
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5.5.2 Hanford Site Environmental Report

ror the Hanford Site environmental report prepared by PNNL, AWS combines the EIS/ODIS emissions data
for stacks and vents by area and specific radionuclide. The emissions data are incorporated into the text

rtion of the report and the data are provided to PNNL. PNNL uses the emissions data to calculate offsite
uuse to the MEI for inclusion in the report. This report is published by September 1 each year.

5.3 Air Emissions Report
For the annual air emissions report required by 40 CFR 61, Subpart H, radioactive air emissions by area,
radionuclide, and stack/vent are compiled. The offsite dose is provided by the PNNL ealth physics
organization for the air pathway. This report 1s transmitted to the EPA by June 30 each year.
554 Environmental Release Report

1¢ annual environmental release report, average annual concentrations, total curies released, and total stack
volumes for stacks and vents are incorporated, along with information conceming nonradio  ive air

emissions, into  section of the environmental release report that addresses the airbor  releases. This
--port is published by August 31 each year.

981009.1336 5-3
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APPENDIX A

MET™ D 114 COT “"ARISON FOR WSCF LABORATORY
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«  tters (LA-549-412 [dissolution]z, LLA-943-424 [chemical separation], LA-508-#<" [alpha
spectrometry] for 241Am, Bpy, 2> 4OPu) and beta emitters (LA-549-412 [dissolution], or
LA-220-406 [separation by Sr-spec resin column], LA-508-415 [total beta counting for
28r/”°Y; LA-549-412 [dissolution], LA-218-411 [chemical separ, on for 3H, if needed],
LA-548-411 [mounting in scintillation cocktail], LA-508-421 [scintillation counting], depending
on the type of analyses requested.

The weekly samples for 1291, 129, "¥Sn, and '*Ru from each of the PUREX Facility,
242-A Evaporator, and AW, AY/AZ, and AP Tank Farm stacks are collected on silver zeolite
cartridges and are analyzed by the GEA (LLA-508-462 in conjunction with LA-548-421).

A point-by-point comparison of analyses performed with the regulatory requiren its of Title 40,

CFR 61, Subpart H, Method 114 (particularly Sections three and four as applicable to
222-S Laboratory operations) is provided in the following.

981009.1339 APP A-2
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METHOD 114-TEST METHODS FOR MEASURING
RADIONUCLIDE EMISSIONS FROM STATIONARY SOURCES

1.0 Purpose and Background

This method provides the requirements for: (1) Stack monitoring and sample collection methods appropriate for
radionuclides; (2) radiochemical methods which are used in determining the amounts of radionuclides collected by the
stack sampling and; (3) quality assurance methods which are conducted in conjunction with these measurements. These
methods are appropriate for emissions for stationary sources. A list of references is provided.

Many different types of facilities release radionuclides into air. These radionuclides differ in the chemical and physical
forms, half-lives and type of radiation emitted. The appropriate combination of sample extraction, collection and analysis
for an individual radionuclide is dependent upon many interrelated factors including the mixture of othe dionuclides
present. Because of this wide range of conditions, no single method for monitoring or sample collection and analysis of a
radionuclide is applicable to all types of facilities. Therefore, a series of methods based on "principles of measurement” are
described for monitoring and sample collection and analysis which are applicable to the measurement of radionuclides
found in effluent streams at stationary sources. This approach provides the user with the flexibility to choose the most
appropriate combination of monitoring and sample collection and analysis methods which are applicable to the effluent
streamn to be measured.

Response: Provided as bold text.

2.0 Stack Monitoring and Sample Collection Methods

Monitoring and sample collection methods are described based on "principles of monitoning and sample collection” which
are applicable to the measurement of radionuclides from effluent streams at stationary sources. Radionuclides of most
elements will be in the particulate form in these effluent streams and can be readily collected using a suitable filter media.
Radionuclides of hydrogen, oxygen, carbon, nitrogen, the noble gases and in some circumstances 1odine will be in the
gaseous form. Radionuclides of these elements will require either the use of an in-line or off-line monitor to directly
measure the radionuclides, or suitable adsorbers, condensers or bubblers to collect the radionuclides.

Response: No response required.

2.1 Radionuclides as Particulates. The extracted effluent stream is passed through a filter media to remove the
particulates. The filter must have a high efficiency for removal of sub-micron particles. The guidance in ANSI
N13.1-1969 shall be followed in using filter media to collect particulates (incorporated byre  1ce-see O 61.18).

Refer to Appendixes B, C, D, E, F, G, and H.

2.2 Radionuclides as Gases

2.2.1 The Radionuclide Tritium (H-3). Tritium in the form of water vapor is collected from the
extracted effluent sample by sorption, condensation or dissolution techniques. Appropriate collectors
may include silica gel, molecular sieves, and ethylene glycol or water bubblers.

Tritium in the gaseous form may be measured directly in the sample stream using Method B-1,
collected as a gas sample or may be oxidized using a metal catalyst to tritiated water and collected as
described above.
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2.2.2 Radionuclides of iodine. lodine is collected from an extracted sample by sorption or dissolution
techniques. Appropriate collectors may include charcoal, impregnated charcoal, metal zeolite and
caustic solutions.

2.2.3 Radionuclides of Argon, Krypton and Xenon. Radionuclides of these elements are either
measured directly by an in-line or off-line monitor, or are collected from the extracted sample by low
temperature sorption techniques, Appropriate adsorbers may include charcoal or metal zeolite.

2241 onuclides of Oxygen, Carbon, Nitrogen and Radon. Radionuclides of these elements are
measured directly using an in-line or off-line monitor.  idionuclides of carb¢ 1 the form of carbon
dioxide may be collected by dissolution in caustic solutions.

2.3 Definition of Terms

In-line monitor means a continuous measurement system in which the detector is placed directly in or adjacent to
the effluent stream. This may involve either gross radioactivity measurements or specific radionuclide
measurements. Gross measurements shall be made in conformance with the conditions specified in Methods
A-4, B-2, and G-4.

Off-line monitor means a measurement system in which the detector is used to continuously measure an extracted
sample of the effluent stream. This may involve either gross radioactivity measurements or specific radionuclide
measurements. Gross meas  ments shall be made in conformance with the conditions specified in Methods

A  B-I dG4.

Sample collection means a procedure in which the radionuclides are removed froman e acted sample of the
effluent using a collection media. These collection media include filters, absorbers, bubblers and condensers.
The collected sample is analyzed using the methods described in Section 3.

Response: No response required.

3.0 Radionuclide Analysis Methods

A sernies of methods based on "princif  of measuren ¢ sc1 1 which are applicat o the ana. of
radionuclides collected from airborne effluent streams at stationary sources. These methods are applicable only under the
conditions stated and within the limitations described. Som«  thods specify that only a single rad  iclide be in

the sample or the chemically separated sample. This condition should be interpreted to mean that no other radionuclides
are present in quantities which would interfere with the measurement.

Also identified (Table 1) are methods for a selected list of radionuclides. The listed radionuclides are those which are most
commonly used and which have the greatest potential for causing dose to members of the public. Use of methods based on
principles of measurement other than those described in this section must be approved in advance of use by the
Administrator. For radionuclides not listed in Table 1, any of the described methods may be usec  ovided the user can
demonstrate that the applicability conditions of the method have been met.

The type of method applicable to the analysis of a radionuclide is dependent upon the type of radiation emutted, i.e., alpha,
beta or gamma. Therefore, the methods described below are grouped according to principles of measurements for the
analysis of alpha, beta and gamma emitting radionuclides.

3.1 Methods for Alpha Emitting Radionuclides

3.1.1 Method A-1, Radiochemistry-Alpha Spectrometry
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3.1.6 Method A-6, Radon-222-Continuous Gas Monitor

Principle: Radon-222 is measured directly in a continuously extracted sample stream by passing the air
stream through a calibrated scintillation cell. Prior to the scintillation cell, the air stream is treated to
remove particulates and excess moisture. The alpha particles from radon-222 and its decay products
strike a zinc sulfide coating on the inside of the scintillation cell producing light pulses. The light
pulses are detected by a photomultiplier tube which generates electrical pulses. These pulses are proc-
essed by the system electronics and the read out is in pCi/l of radon-222.

Applicability: This method is applicable to the measurement of radon-222 in effluent streams which do
not contain significant quantities of radon-220. Users of this method should calibrate the monitor in a
radon calibration chamber at least twice per year. The background of the monitor should also be
checked penodically by operating the instrument in a low radon environment. EPA 520/1-89-009(24).

Response: Not applicable at WSCF.
3.1.7 Method A-7, Radon-222-Alpha Track Detectors

Principle: Radon-222 1s measured directly in the effluent stream using alpha track detectors (ATD).
The alpha particles emitted by radon-222 and its decay products strike a small plastic strip and produce
submicron damage tracks. The plastic strip is placed in a caustic solution that accentuates the damage
tracks which are counted using a microscope or automatic counting system. The number of tracks per
unit area 1s corrected to the radon concentration in air using a conversion factor derived from data gener-
ated in a radon calibration facility.

Applicability: Pnor approval from EPA is required for use of this method. This method is only
applicable to effluent streams which do not contain significant quantities of radon-220, unless special
detectors are used to discriminate against radon 220. This method may be used only when ATDs have
been demonstrated to produce data comparable to data obtained with Method A-6. Such data should be
submitted to EPA when requesting approval for the use of this method. EPA 520/1-89-009(24).

Response: Not applic: le; direct monitoring of *IRn is not performed at
WSCF.

3.2 Methods for Gaseous Beta Emitting Radionuclides
3.2.1 Method B-1, Direct Counting in Flow-Through Ionization Chambers

Principle: An ionization chamber containing a specific volume of gas which flows at a given flow rate
through the chamber is used. The sample (effluent stream sample) acts as the counting gas for the
chamber. The activity of the radionuclide is determined from the current measured in the ionization
chamber.

Applicability: This method is applicable for measuring the activity of a gaseous beta emitting
radionuclide in an effluent stream that is suitable as a counting gas, when no other beta-emitting
nuclides are present. DOE/EP-0096(17), NCRP-58(23).

Response: Not applicable; not performed at WSCF.
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3.2.2 Method B-2, Direct Counting With In-line or Off-line Beta Detectors

Principle: The beta detector is placed directly in the effluent stream (in-line) or an extracted sample of
the effluent stream is passed through a chamber containing a beta detector (off-line). The activities of
the radionuclides present in the effluent stream are determined fr  the beta count rate, and a
knowledge of the radionuclides present and the relationship of the gros:  ta count rate and the specific
radionuclide concentration.

Applicability: This method is applicable only to radionuclides with maximum beta particle energies
greater then 0.2 MeV. This method may be used to measure emissions of specific radionuclides only
when it is known that the sample contains only a single radionuclide or the identity and isotopic ratio of
the radionuclides in the effluent stream are well known. Specific radionuclide analysis of periodic grab
samples may be used to identify the types and quantities of radionuclides present and to establish the
relationshipb  :en specific radionuclide analyses and gross beta count rates.

This method is applicable to unidentified mixtures of gaseous radionuclides only for the purposes and
under the conditions described in section 3.7.

Response: Not applicable; not performed at WSCF.
3.3 Methods for Non-Gaseous Beta Emitting Radionuclides
3.3.1 Method B-3, Radiochemi  -Beta Counting

Princ  z: The element of interest is separated from other elements, and from the sample matrix by
radiochemistry. This may involve prec  ation, distillation, ion exchange, or solvent extraction.
Carriers (elements chemically similar to the element of interest) may be used. The element is deposited
on a planchet, and counted with a beta counter. Corrections for chemical yield and decay (if necessary)
are made. The beta count rate determines the total activity of all radionuchdes of the separated element.
This method may also involve the radiochemical separation and counting of a daughter element, after a
suitable period of ingrowth, in which case it is specific for the parent nuclide.

Applicability: This method is applicable for measuring the activity of any beta-emitting radionuclide,
with a maximum energy greater than 0.2 MeV, provided no other radionuclide is present in the
separated sample. APHA-608(5).

Response: WSC method for determining *Sr/”’Y in air filter samples is
carried out using procedures LA-549-412 (dissolution of Vers: or type
filters) , LA-220-406 (chemical separation by Sr-spec resins), followed by
procedure LA-508-415 (total beta counting). The laboratory method meets
the requireme .

3.3.2 Method B-4, Direct Beta Counting (Gross beta determination)

Principle: The sample, collected on a suitable filter, is counted with a beta counter. The sample must
be thin enough so that self-absorption corrections can be made. )

Applicability: Gross beta measurements are applicable only to radionuclides with maximum beta
particle energies greater than 0.2 MeV. Gross beta measurements may be used to measure emissions of
specific radionuclides only (1) when it is known that the sample contains only a single radionuclide, and
(2) measurements made using Method B-3 show reasonable agreement with the gross beta
measurement. Gross beta measurements are applicable to mixtures of radionuclides only for the
purposes and under the conditions described in section 3.7. APHA-602(4), ASTM-D-1890(11).
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3.4.2 Method G-2, Low Resolution Gamma Spectrometry

Principle: The sample is counted with a low resolution gar  a detector, a thallium activated sodium
iodide crystal. The detector is coupled to a photomultiplier tube and connected to a multi-channel]
analyzer. The gamma emitting radionuclides in the sample are measured from the gamma count rates
in the energy regions charact  tic of the individual radionuclides. Corrections are made for counts
contributed by other radionuclides to the spectral regions of the radionuclides of interest.
Radiochemical separation may be used prior to counting to obtain less complex gamma spectra if
needed.

Applicability: This method is applicable to the measurement of gamma emitting radionuclides with
energies greater than 100 keV. It can be applied only to relatively simple muixtures of gamma emitting
radionuclides. The samples counted may be in the form of particulate filters, absorbers, liquids or gas.
The method can be applied to the analysis of gaseous radionuclides directly in an effluent stream by
passing the gas stream through a chamber or cell containing the detector. ASTM-D-2459(12), EMSL-
-LV-0539-17(19).

Response: Not applic: le because this method is not used in ir filter
analysis.

3.4.3 Method G-3, Single Channel Gamma Spectrometry

Principle: The sample is counted with a thallium activated sodium iodide crystal. The detector is
coupled to a photomultiplier tube connected to a single channel analyzer. The activity of a gamma
emitting radionuclide is determined from the gamma counts in the energy range for which the counter is
set.

Applicability: This method is applicable to the measurement of a single gamma emitting radionuclide.
It is not applicable to mixtures of radionuclides. The samples counted may be in the form of particulate
filters, absorbers, liquids or gas. The method can be applied to the analysis of gaseous radionuclides
directly in an effluent stream by passing the gas stream through a chamber or cell containing the
detector.

Response: Not applicable be 1se this tec] 'q :is not used * T er
analysis.

3.4.4 Method G-4, Gross Gamma Counting

Principle: The sample is counted with a garmma detector usually a thallium a  vated sodium iodine
crystal. The detector is coupled to a photomultiplier tube and gamma rays above a specific threshold
energy level are counted.

Applicability: Gross gamma measurements may be used to measure emissions of specific radionuclides
only when it 1s known that the sample contains a single radionuclide or the identity and isotopic ratio of
the radionuclides in the effluent stream are well known. When gross gamma measurements are used to
determine emissions of specific radionuclides periodic measurements using Methods G-1 or G-2 should
be made to demonstrate that the gross gamma measurements provide reliable emission data. This
method may be applied to analysis of gaseous radionuclides directly in an effluent stream by placing the
detector directly in or adjacent to the effluent stream or passing an extracted sample of the effluent
stream through a chamber or cell containing the detector.

Response: Not applicable.
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3.5 Counting Methods

All of the methods with the exception of Method A-5 involve counting the radiation emitted by the radionuclide.
Counting methods applicable to the measurement of alpha, beta and gamma radiations are listed below. The
equipment needed and the counting principles involved are described in detail in ASTM-3648(8).

3.5.1 Alpha Counting:

O

Gas Flow Proportional Counters. The alpha particles cause ionization in the counting gas and
the resulting electrical pulses are counted. These counters may be windowless or have very
thin windows.

Scintillation Counters. The alpha particles transfer energy to a scintillator resulting in a
production of light photons which strike a photomultiplier tube converting the light photons to
electrical pulses which are counted. The counters may involve the use of solid scintillation
matenals such as zinc sulfide or liquid scintillation solutions.

Solid-State Counters. Semiconductor materials, such as silicon surface-barrier p-n junctions,
act as solid ionization chambers. The alpha particles interact which the detector producing
electron hole pairs. The charged pair 1s collected by an applied electrical field and the
resulting electrical pulses are counted.

Alpha Spectrometers. Semiconductor detectors used in conjunction with multi-channel
analyzers for energy discrimination.

Response: Thin-window-type gas flow proportional counters v 1 automatic
sample changers, and ion implanted solid state detectors conn ed to a
multichannel analyzer (MCA) are used for alpha counting of air filters at
WSCF. WSCF equipment meets the EPA specifications.

3.5.2 Beta Counting:

O

Ionization Chambers. These chambers contain the beta-emitting nuclide in gaseous form. The
1onization current produced is measured.

Geiger-Muller (GM) Counters-or Gas Flow Proportional Counters. The beta particles cause

i tionint ounting resu slectrical pul  are counted. Proportional gas
flow counters which are heavily shielded by lead or other metal, and prov  d with an
anti-coincidence shield to reject cosmic rays, are called low background beta counters.

Scintillation Counters. The beta particles transfer energy to a scintillator resulting in a
production of light photons, which strike a photomultiplier tube converting the light photon to
electrical pulses which are counted. This may involve the use of anthracite crystals, plastic
scintillator, or liquid scintillation solutions with organic phosphors.

Liquid Scintillation Spectrometers. Liquid scintillation counters which use two
photomultiplier tubes in coincidence to reduce background counts. This counter may also
electronically discriminate among pulses of a given range of energy.

Response: Thin-window-type gas flow proportional counters with automatic
sam] :changers and liquid scintillation spectrometers are used for eta
counting. WSCF counting equipment meets the requirements.
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3.5.3 Gamma Counting:

O Low-Resolution Gamma Spectrometers. The gar  rays interact with thallium activated
sodium iodide or cesium iodide crystal resulting in the release of light photons whi  strike a
photomultiplier tube converting the light pulses to electrical pulses proportional to the energy
of the gamma ray. Multi-channel analyzers are used to separate and store the pulses according
to the energy absorbed in the crystal.

il High-Resolution gamma Spectrometers. Gamma rays interact with a lithium-drifted (Ge(L1))
or high-purity germanium (HPGe) semiconductor detectors resulting in a production of
electron: e pairs. An applied electrical field collects the charged pair. A very stable low
noise preamplifier amplifies the pulses of electrical charge resulting from the gamma photon
interactions. Multichannel] analyzers or computers are used to separate and store the pulses
according to the energy absorbed in the crystal.

D Single Channel Analyzers. Thallium activated sodium iodide crystals used with a single
window analyzer. Pulses from the photomultiplier tubes are separated in a single
predetermined energy range.

Response: High-resolution gamma detectors ( 1sed-end . PGe coaxial)
connected to computer-controlled MCAs are used for air filter analysis.
WSCF equipment exceeds the EPA requirements.

3.5.4 Calibration of Counters

Counters are calibrated for specific radionuclide measurements using a standard of the radionuclide
under either identical or very similar conditions as the sample to be counted. For gamma spectrometers
a series of standards covering the energy range of interest may be used to construct a calibration curve
relating gamma energy to counting efficiency.

In those cases where a standard is not available for a radionuclide, counters may be calibrated using a
standard with energy characteristics as similar as possible to the radionuclide to be measured. For gross
alpha and beta measurements of the unidentified mixtures of radionuclides, alpha counters are
calibrated with a natural uranium standard and beta counters with a cesium-137 sta  rd. The standard
must contain the same weight and distribution of solids as the samples, and be mounted in an identical
manner. If the samples contain variable amounts of solids, calibration curves relating weight of solids
present to counting efficiency are prepared. Standards other than those prescribed may be used provided
it can be shown that such standards are more applicable to the radionuclide mixture measured.

Response: A mixed gamma standard (NIST aceable) emitting various
gamma-rays ranging from 59 to 1850 keV is used, using vendor-supp :d
calibration software, for constructing efficiency versus energy c: bration
curves for different ge( 1etrical configurations used in gamma analysis. he
calibratio procedure for gamma ray spectrometer is documented in
LQ-508-405. Calibration procedure meets the I A criteria for gamma ray
spectroscopic analysis.

For calibration of beta detectors for *’Sr/*Y analysis, procedure LQ-508-002
is use in conjunction with LQ-508-005, which meets the require ents of the
EPA-suggested method. A method standard : o is used to check the
performance and calibration of the detector.
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3.7 Applicability of Gross Alpha and Beta Measurements to Unidentified Mixtures of Radionuclides

Gross alpha and beta measurements may be used as a screening measurement as a part of an emission
measurement program to identify the need to do specific radionuclide analyses or to confirm or verify that
unexpected radionuclides are not being released in significant quantities.

Gross alpha (Method A-4) or gross beta (Methods B-2 or B-4) measurements may also be used for the purpose of
comparing the measured concentrations in the effluent stream with the limiting "Concentration Levels for
Environmental Compliance" in Table 2 of Appendix E. For unidentified mixtures, the measured concentration
value shall be compared with the lowest environmental concentratior  mit for any radionuclide which is not
known to be absent from the effluent stream.

Response: This is not applicable because the air effluents from the main stacks are
well characterized. However, gross a ha and beta analyses of air samples routinely
are performed at WSCF before starting specific radionuclide analyses. Prompt and
careful review of screening results would let facility personnel verify a significant
release of a radionuclide into the air and qui' ly initiate corrective actions to
minimize radionuclide emission into the environment. e gross alpha and beta
results from analysis are compared for compliance to those listed in the appendix of
DOE Order 5400.5.

4.0 Quality Assurance Methods

Each facility required to measure their radionuclide emissions shall conduct a quality assurance program in conjunction
with the radionuclide emission measurements. This program shall assure that the emission measurements are
representative, and are of known precision and accuracy and shall include administrative controls to assure prompt
response when emission measurements indicate unexpectedly large emissions. The program shall consist of a system of
policies, organizational responsibilities, written procedures, data quality specifications, audits, corrective actions and
reports. This quality assurance program shall include the following program elements:

4.1 The organizational structure functional responsibilities, levels of authority and lines of communications for
all activities related to the si asurement pr 11 be identified and doc ated.

Responsibilities for radioactive air emissions sampling activities : : described in the
main text of this document.

4.2 Administrative controls shall be prescribed to ensure prompt response in the event that emission levels
increase due to unplanned operations.

Refer to Appendixes B, C, D, E, F, G, and H.

4.3 The sample collection and analysis procedures used in measuring the emissions shall be described including
where applicable:

4.3.1 Identification of sampling sites and number of sampling points, including the rationale for site
selections.

Refer to Appendixes B, C, D, E, F, G, and H.
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2.2.1 The Radionuclide Tritium (H-3)

Tritium in the form of water vapor is collected from the extracted effluent sample by sorption, condensation or dissolution
techniques. Appropmnate collectors may include silica gel, molecular sieves, and ethylene glycol or water bubblers.

Tritium in the gaseous form may be measured directly in the sample stream using Method B-1, collected as a gas sample
or may be oxidized using a metal catalyst to tritiated water and collected as described above.

No irradiated fuel has been introduced into the Plutonii -Uranium Extractic
(PUREX) Plant for several years. No dissolutions have been performed since late
1989. Gaseous sampling systems have own that the levels of *H and "C have fallen
to levels at or below the analytical detection limits, which werev  jelow envi-
ronmental release and mg t¢ inglimits. Cons uently, samplii  r these nuclides
is no longer required or performed.

2.2.2 Radionuclides of 1odine

Iodine is collected from an extracted sample by sorption or dissolution techniques. Appropriate collectors may include
charcoal, impregnated charcoal, metal zeolite and caustic solutions.

No irradiated fuel has been introduced into the UREX 1 int for several years. No
dissolutions have been performed since late 1989. Furthermore, ¢ centrations of

r: oiodine in any fuel available for processing have decayed to such a low level that
there is no longer a need to monitor for iodine. Never eless, sampling for iodine
continues. ecause it is low level, this sam] ng may be discontinued at any time.

After flowing through the particulate filter media, the gas sample flows through a
silver zeolite cartridge to capture iodine.

2.2.3 Radionuclides of Argon, Krypton and Xenon

Radionuclides of these elements are either measured directly by an in-line or off-line monttor, or are cc  cted from the
extracted sample by low temperature sorption techniques, Appropriate adsorbers may include charcoal or metal zeolite.

No irradiated fuel has been intrc 1ced into e PUREX Plant for several years. No
dissolutions have been performed since late 1989. Sampling for these nuclides is no
longer required or performed. The release of other radioactive gases decreased even
more rapidly than for these nuclides. Consequently, ere is no need for gaseous
nuclide sampling.

2.2.4 Radionuclides of Oxygen, Carbon, Nitrogen and Radon

Radionuclides of these elements are measured directly using an in-line or off-line monmitor. Radionuclides of carbon in the
form of carbon dioxide may be collected by dissolution in caustic solutions.

There is no longer need for gaseous radionuclide sampling (refer to Sections 2.2.1
through 2.2.3.
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4.4 The objectives of the quality assurance program shall be documented and shall state the required precision, accuracy,
and completeness of the emission measurement data including a description of the procedures used to assess these
parameters.

Refer to Appendix A. Also refer to text of this document.

4.5 The quality control program shall evaluate and track the quality of the emission measurement data against preset
criteria. The program should include, where applicable, a system of replicates; spiked samples; split samples; blanks; and
control charts. The number and frequency of such quality control checks shall be identified.

Refer to Appendix A.

4.6 A sample tracking system shall be established to provide for positive identification of samples and data through ail
phases of the sampling collection, analysis, and reporting system. Sample handling and preservation procedures shall be
established to maintain integrity of the samples during collection, storage, and analysis.

Refer to Section S and Appendix A of this document.

4.7 Periodic internal and external audits shall be performed to monitor compliance with the quality assurance program.
These audits shall be performed in accordance with written procedures and conducted by personnel who do not have
responsibility for performing any of the operations being audited.

Refer to Section 4.0 of this document.

4.8 A corrective action program she e established including criteria for when corrective acti ~ will be taken and who is
responsible for taking the corrective action.

Refer to Section 4.0 of this document.

4.9 Periodic reports to responsible management shall be prepared on the performance of the emission measurements
program. These reports should include assessment of the quality of the data, results of audits, and description of corrective
actions.

Refer to Section 4.0 of this document.

4.10 The quality assurance program should be documented in a quality assurance project plan which should address each
of the above requirements.

~~<fer to main text, plus the attached point-by-point comparisons to NESHAP QA
criteria, which fulfills the QAPjP requirements for regulated stacks. Separate facility
QAPjPs are not required.
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formed around a cellulose web. The collection e ciency of is filter medium has
been determined independently of the manufacturer. The collection ef :iency is
99.9 percent for 0.3 um aerodynamic diameter monodi erse particles for either side
of the filter (ITRI-970501).

2.2 Radionuclides as Gases.

The 296-B-10 Stack does not exhaust radionuclide gases; there -e, this section is not
applicable to this stack.

2.3 Definition of Terms

No response is required.

3.0  Radionuclide Analysis Methods

The analysis methods have been evaluated by WSCF cognizant personnel and are
included as Appendix A.

4.0 Quality Assurance Methods

Each facility required to measure their radionuclide emissions shall conduct a quality assurance program in conjunction
with the radionuclide emission measurements. This program shall assure that the emission measurements are
representative, and are of known precision and accuracy and shall include administrative controls to assure prompt
response when emission measurements indicate unexpectedly large emissions. The program shall consist of a system of
policies, organizational responsibilities, written procedures, data quality specifications, audits, corrective actions and
reports. This quality assurance program shall include the following program elements:

4.1 The organizational structure functional responsibilities, levels of authority and lines of communications for all
activities related to the emissions measurement program shall be identified and documnented.

For the organizational responsibilities, refer to main text.

4.2 Administrative controls shall be prescribed to ensure prompt response in the event that emission levels increase due to
unplanned operations.

WDOH has issued new notification requirements. DOE-RL has requested and
directed each contractor develop and implement reinforc  policies regarding the
required notifications to assure . mpliance with these new re  itory requirements
(DOE-RL 1997). Notification procedures are provided in. ' 'R0O-060.

If an increase in emission levels occurs the following documents will be used as
appropriate.

DOE Order-0223, "Department of Energy Implementing Procedure"
HNF-IP-0236-BPC, "Emergency Plan for 1e B Plant Complex"
HNF-1P-0718, '"Health Physics Technical Practices and Procedures"
E0-001-009 Emergency Response to 296-B-10 Stack Alarm.
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4.7 Periodic internal and external audits shall be performed to monitor compliance with the quality assurance
program. These audits shall be performed in accordance with written procedures and conductec y personnel who
do not have responsibility for performing any of the operations being audited.

" Refer to Section 4.0 of main text.

4.8 A corrective action program shall be established including criteria for when corrective action is needed, what
corrective action will be taken and who is responsible for taking the corrective action.

Refer to Section 4.0 of main text.

4.9 Periodic reports to responsible management shall be prepared on the performance of the emissions
measurements program. These reports should include assessment of the quality of the data, results of audits and
description of corrective actions.

Refer to Section 4.0 of main text,

4.10 The quality assurance program should be documented in a quality assurance project plan v ich should
address each of the above requirements.-

Section 4.0 of main text, plus the attached point-by-point compai « sto

NESHAP QA criteria, fulfill the QAPjP requirements for regula._d stacks.
Separate facility QAPjPs are not required.
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APPENDIX E

TANK WASTE REMI IATION SYSTEM (TW S)

296-P-32  244-AR Vault Portable Exhauster

296-A-25 244-A Lift Station

296-A-42 41-AY/AZ Tank Farm Exhauster

296-B-28 244-BX Double Contained Receiver Tank Exhauster
296-C-05 244-CR Vault Exhauster

296-C-06  241-C-106 Sluicing Exhauster

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

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

INT ( YUCTION

s appendix contains the point-by-point comparison with Method 114 (EPA 1991) for all of
we NESHAP Designated Stacks belonging to Tank Waste Remediation System ( 'RS). The
point-by-point sections common to all TF stacks are contained in Section I of this  pendix, and
the information that is specific to the individual stacks is contained in the sections that follow.

SECTION 1 METHOD 114 COMPARISON FOR TFTP STACKS
SECTION II 296-P-32 STACK SPECIFICS
SECTION III 296-A-25 STACK SPECIFICS
SECTION IV 296-A-42 STACK SPECIFICS
SECTION V 296-B-28 STACK SPECIFICS
SECTION VI 296-C-05 STACK SPECIFICS
SECTION VII  296-C-06 STACK SPECIFICS
SECTION VIII  296-P-16 STACK SPECIFICS
SECTION IX 296-S-22 STACK SPECIFICS
SECTION X 296-T-18 STACK SPECIFICS

SECTION I: METHOD 114 COMPAF 30N FOR TANK WASTE
REMEDIATION SYSTEM .. +WRS) STACKS

1.0 Purpose and Background

This method provides the requirements for: (1) Stack monitoring and sample collection methods appropriate for
radionuclides; (2) radiochemical methods which are used in determining the amounts of radionuclides collected by the
stack sampling; and (3) quality assurance methods which are conducted in conjunction witt  :se measurements. These
methods are appropriate for emissions for stationary sources. A list of references is provided.

Many different types of facilities release radionuclides into air. These radionuclides differ in the chemical and physical
forms, half-lives and type of radiation emitted. The appropriate combination of sample extraction, coll ion and analysis
for an individual radionuclide is dependent upon many interrelated factors including the mixture of other radionuclides
present. Because of this wide range of conditions, no single method for monitoring or sample collection and analysis of a
radionuclide is applicable to all types of facilities. Therefore, a series of methods based on "principles of measurement”
are described for monitoring and sample collection and analysis which are applicable to the measurement of radionuclides
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e Sample collection and/or detection devices
¢ Rotameter, which measures the flowrate through the sampling syste

e Gas meter (or totalizer), which measures the volume of air that passed
through the sampling system

e Vacuum gauge, which measures the vacuum in the sampling system

¢ Flow switch alarm switch which indicates when the sample flowrate falls
below a preset limit

e Flow regulator, which maintains an established flow rate through the
sampling/monitoring system

e Vacuum pump, which pulls the air sample through the sampling/monitoring
system

e Timer, which indicates the :ngth of time that the sampling sy 'm has been
operating.

The two types of sample ca :ction devices used in Tank Farms are record
samplers and silver zeolite samplers.

RECORD SAMPLER: Particulate radionuclides are collected with the record
sampler. The record san ler holds the 47-mm sample filter paper (described
in the response to paragraph 2.1 of this appendix).

Record air samples are routinely changed on a weekly ¢  iweekly (every two
_ zeks) b: R wrdsamp s recollect 1¢ i .th lonot |uire
calibration.

SILVER ZEOLITE SAMPLER: Gaseous radionuclides are collected with a
silver zeolite cartridge that is used to collect 12 S'I, 18Ru, and 1%Ru (described in
response to paragraph 2.2 of this appendix).

The silver zeolite cartridges currently are installed quarterly and exchar ed
weekly. The silver zeolite cartridges are collection devices that do not require
calibration.

All of the stack sampling/monitoring systems have record samplers.
Not all of the stacks sampling/monitoring systems have silver zeolite cartridges.

The specific stack sections of this appendix (Sections II through XIII) identify
the stacks that have silver zeolite samplers.
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4.3.5 A description of the laboratory analysis procedures used for each radionuclide measured, including
frequency of analysis, calibration procedures and frequency of calibration.

Radionuclides that should be measured are identified annua 7 by Effluent
Monitoring. The analytes of interest can be found in HNF-F -083S. For a
description of the laboratory analysis procedures for these analy s, refer to
Appendix A.

4.3.6 A description of the sample flow rate measurement systems or procedures, including calibration
procedures and frequency of calibration.

The sampling/monitoring system is calibrated annually by Maintenance
Procedure 6-TF-077; Stack Sampling and Monitoring System Maintenance.

4.3.7 A description of the effluent flow rate measurement procedures, including frequency of
measurements, calibration procedures and frequency of calibration.

Effluent flow rates are measured quarterly by Vent & Balance personnel uSing
Maintenance Procedure 6-TF-155; " Air Flow Tests for Tank Farm Stacks and
Ducts".

4.4 The objectives of the quality assurance program shall be documented and shall state the required precision,
accuracy, and completeness of the emission measurement data including a description of the procedures used to
assess these parameters. Accuracy is the degree of agreement of a measurement with a true or known value.
Precision is a measure of the agreement among individual measurements of the same parameters under similar
conditions. Completeness 1s a measure of the amount of valid data obtained compared to the amount expected
under normal conditions.

Refer to Appendix A. Also refer to Section S of this plan for the QA requirements for
compiling and reporting radioactive air emissions.

4.5 A quality control program shall be established to evaluate and track the quality of the emissions measurement
data against preset criteria. The program should include where applicable a system of replicates, spiked samples,
split samples, blanks and control charts. The number and frequency of such quality control checks shall be
identified.

---fer to Appendix A.

4.6 A sample tracking system shall be established to provide for positive 1dentification of samples and data
through the all phases of the sample collection, analysis, and reporting system. Sample handling and preservation
procedures shall be established to maintain the integrity of samples during collection, storage and analysis.

Refer to main text.

4.7 Periodic internal and external audits shall be performed to monitor compliance with the quality assurance
program. These audits shall be performed in accordance with written procedures and conducted by personnel who
do not have responsibility for performing any of the operations being audited.

Refer to main text.
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4.8 A corrective action program shall be established including criteria for when corrective actions will be taken
and who is responsible for taking the corrective action.

Refer to main text.

4.9 Periodic reports to responsible management shall be prepared on the performance of the emission
measurements program. These reports should include assessment of the quality of the data, results of audits, and
description of corrective actions.

Refer to main text.

4.10 The quality assurance program should be documented in a quality assurance project plan which should
address each of the above requ  ments.

The main text, plus the attached point-by-point comparisons to NESHAP QA criteria,
fulfills the QAPjP requirements for regulated stacks. Separate fac ty QAPjPs are
not required.

SECTION II: 296-P-32 STACK SPECIFICS

The 296-P-32 stack is used to ventilate the 244-AR Vault Tanks. This exhauster was
permitted for use via DOE/F -97-05 (AIR 97-1007). The specifics of this stack are
contained therein.

SEC ION ] : 296-A-25STA(C SPECH S

Exhaust Stack).

4.3 A description of the sample collection and analysis procedures used in measuring the emission, including

This section contains info____.tion thatis _ :cific to the 296-A-25 Stack (244-A DCI}
i where applicable:

4.3.1 Identification of sampling sites and number of sampling points, including the rational for site
selection.

This stack has an inside diameter of 10.24 cm (4.03 in.). The sampling point
is located 14.5 diameters downstream from the nearest flow disturbance (fan
‘ inlet to stack) : d 4.5 diameters upstream from the nearest flow disturbance
(top of stack).
|

The stack contains two probes; one for the record sample and the other for
the Beta/Gamma CAM. Each sample probe has a single noz. :, as
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penetration fractions are 86.4 percent for 3.5-micron-sized particles and 16.8
percent for ten micron.

SECTION VI: 296-C-5 ¢ ACK SPECIFICS

This section contains information that is specific to the 296-C-5S Stack (244-CR Vault
Exhaust Stack).

4.3 A description of the sample collection and analysis procedures used in measuring the emission, including
where applicable:

4.3.1 Identification of sampling sites and number of sampling points, including the rational for site
selection.

The sampling site is located seven duct diameters downstream of the fan
discharge into the stack and 22 duct diameters upstream of the top of the stack.

The sample probe as one nozzle, however, three are recommended by
ANSI N13.1, Section A3.2.

4.3.2 A description of the sampling probes and representativeness of the samples. :'

The sample probe is described in W C-SD-WM-ES-291-1, and meets the
guidance presented in ANSI N13.1, Section A3.4.

The sample probe nozzle is located approximately 13 cm (S in off from 1e
centerline of the stack.

Theoretical calc at 1sofs: , el :lossesindicate that the sampling sys n
is somewhat biased with respect to large particles. The predicted parti
penetration f1 :tions are 95.2 percent for 3.5-micron-sized particles and 69.2
percent for ten micron.

SECTION VII: 296-C-06 STACK SPECIFICS

The 296-C-06 stack is used to ventilate the 241-C-106 single-shell tank during sluicing
operations undertaken to retrieve the majority of waste contained therein. This exhauster
was permitted for use via DOE/RL-95-45 (AIR 95-712). The specifics of this stack are
contained therein.
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4.3 A description of the sample collection and analysis procedures used in measuring the emission, including
where applicable: '

4.3.1 Identification of sampling sites and number of sampling points, including the rational for site
selection.

This stack is 15 cm (6 in.) in diameter. 7 e sample probe is located two duct
diameters upstream from the nozzle opening of the CAM sample probe, and
9.75 duct diameters downstream from the fan discharge into the stack.

The sample probe has one nozzle, as is recommended by ANSI N13.1,
Section A3.2.

4.3.2 A description of the sampling probes and representativeness of the samples.

The san le probe, which is described in W C-SD-WM-ES-291-1, does not
eet the guidance pres ted in ANSI N13.1, Section A3.4. Specifically, e
nozzle bend radius and nozzle length do nc meet therecc m:  d minimums.
This deficiency may contribute to the sampling system bias wi  espect to
article sizes.

Theoretical calculations of sample line losses indicate that the sampling system
is very biased with respect to large particles. The predicted particle
penetration fractions are 84.5 percent for 3.5-micron-sized particles and

17.3 percent for ten micron.

SECTION X: 296-T-1 STACK ¢ ECIFICS

This section contains information that is specific to the 296-T-18 Stack (244 .XD( T
Exhaust Stack).

981009.1341

4.3 A description of the sample collection and analysis procedures used in measuring the emission, including
where applicable:

4.3.1 Identification of sampling sites and number of sampling points, including the rational for site
selection.

This stack is 15 cm (6 in.) in diameter. The sample probe is cated two duct
diameters upstream of the nozzle opening of the CAM sample probe, and

9.5 duct diameters downstream from the fan discharge into the stack.

The sample robe has one nozzle, as is reccommended by ANSI N13.1,
Section A3.2.
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4.3.2 A description of the sampling probes and representativeness of the samples.

The sample probe is described in WHC-SD-WM-ES-291-1, and meets the
guidance presented in ANSI N13.1, Section A3.4.

Theoretical calculations of sample line losses indicate that the sampling system
is very biased with respect to large particles. The predicted parti
penetration fractions are 82.3 percent for 3.5-micron-sized particles and

16.1 percent for 10 micron
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2.2 Radionuclides as Gases

2.2.1 The Radionuclide Tritium (H-3). Tritium in the form of water vapor is collected from the
extracted effluent sample by sorption, condensation or dissc  ion techniques. Appropriate collectors
may include silica gel, molecular sieves, and ethylene glycol or water bubblers.

Tritium in the gaseous form may be measured directly in the sample stream using Method B-1,
collected as a gas sample or may be oxidized using a metal catalyst to tritiated water and collected as
described above.

The 340 Facility is not required to analyze for tritium because the estimated
annual EDE to the MEI resulting from H-3 emissions is insufficient to
require continuous emissions measurement, pursuant to <« CFR 61.93
requirements.

2.2.2 Radionuclides of iodine. Iodine is collected from an extracted sample by sorption or dissolution
techniques. Appropriate collectors may include charcoal, impregnated charcoal, metal zeolite and
caustic solutions.

The 340 Facility is not required to continuously measure radioiodine
emissions because the estimated annual EDE to the MEI resi ing from
radioiodine emissions is insufficient to require continuc : emissions
measurement, pursuant to 40 CFR 61.93 requirements.

2.2.3 Radionuclides of Argon, Krypton and Xenon. Radionuclides of these elements are either
measured directly by an in-line or off-line monitor, or are collected from the extracted sample by low
temperature sorption techniques, Appropriate adsorbers may include charcoal or metal zeolite.

The 340 Facil - is not required to continuouslv measure ese noble gases
because the estimated annual .. _ tot] MI resulting from these emissions
is insufficient to require continuous emissions measurement, pursuant to 40
CFR 61.93 requirements.

2.2.4 Radionuclides of Oxygen, Carbon, Nitrogen and Radon. Radionuclides of these elements are
measured directly using an in-line or off-line monitor. Radionuclides of carbon in the form of carbon
dioxide may be collected by dissolution in caustic solutions.

While some C-14 is managed at the 340 Facility, the estimated annual EDE to
the MEI resulting from C-14 emissions is insufficient to require continuous
emissions measurement, pursuant to 40 CFR 61.93 requirements. Upstream
facilities do not discharge radioactive oxygen, nitrogen, or radon.

2.3 Definition of Terms

No response required.
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spikeds: les, it samples, blanks and control charts. The number and frequency of such quality control
checks shall be identified.

|

Laboratory requirements are presented in Appendix A.

4.6 A sample tracking system shall be established to provide for positive identification of samples and data
through all phases of the sample collection, analysis and reporting system. Sample handling and preservation
procedures shall be established to maintain the integrty of samples during collection, storage and analysis.

Sample control is mainta ed from sample generation through the analytical
laboratory analysis by use of an EDP code and chain-of-custody form. On receiving
the sample, the laboratory utilizes and electronic bar-code system which tracks the
sample throughout all phases of sample analysis and reporting.

4.7 Penodic internal and external audits shall be performed to monitor compliance with the quality assurance
program. These audits shall be performed in accordance with written procedures and conducted by personnel
who do not have responsibility for performing any of the operations being audited.

Refer to Section 4.0 of main text.

4.8 A corrective action program shall be established including criteria for when corrective action is needed, what
corrective action will be taken and who is responsible for taking the corrective action.

Refer to Section 4.0 of main text.

4.9 Peniodic reports to responsible management shall be prepared on the performance of the emissions ‘
measurements program. These reports should include assessment of the quality of the data, results of audits and
descniption of corrective actions.

Refer to Section 4.0 of n  n text.

4.10 The quality assurance program sh: | be documented in a - / assurance project plan which should
address each of the above requirements.

The main text of this document, plus the attached point-by-point comparisons to

NESHAP QA criteria, fulfill the QAPjP requirements )r designated stacks.
Separate facility QAPjPs are not required.
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APPENDIX G

METHOD 114 COMPARISON FOR STACK EP-324-01-S
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2.3 Definition of Terms
Response: No answer is required.

3. Radionuclide Analysis Methods

A series of methods based on "principles of measurement" are described which are applicable to the analysis of
radionuclides collected from airborne effluent streams at stationary sources. These methods are applicable only under the
conditions stated and within the limitations described. Some methods specify that only a single radionuclide be present in
the sample or the chemically separated sample. This condition should be interpreted to mean that no other radionuclides
are present in quantities which would interfere with the measurement.

Also identified (Table 1) are methods for a selected list of radionuclides. The listed radionuclides are those which are
most commonly used and which have the greatest potential for causing dose to members of the public. Use of methods
based on principles of measurement other than those described in this section must be approved in advance of use by the
Administrator. For radionuclides not listed in Table 1, any of the described methods may be used provided the user can
demonstrate that the applicability conditions of the method have been met.

The type of method applicable to the analysis of a radionuclide is dependent upon the type of radiation emitted, i.e.,
alpha, beta or gamma. Therefore, the methods described below are grouped according to principles of measurements for

the analysis of alpha, beta and gamma emitting radionuclides.

3.1 Methods for Alpha Emitting Radionuclides

Response: Refer to Appendix A.

3.2 Methods for Gaseous Beta Emitting  adionuclides.
Response: Refer to Appendix A.

3.3 Methods for Non-Gaseous Beta Emitting Radionuclides.
Response: Refer to Appendix A.

3.4 Gamma Emitting Radionuclides

Response: Refer to Appe lix A.

3.5 Counting Methods. All of the methods with the exception of Method A-5 involve counting =
radiation emitted by the radionuclide. Counting methods applicable to the measurement of alpha, beta
and gamma radiations are listed below. The equipment needed and the counting principles involved are
described in detail in ASTM-3648(8).

Response: Refer to Appendix A.

3.6 Radiochemical Methods for Selected Radionuclides. Methods for a selected list of radionuclides are listed in
Table 1. The radionuclides listed are those which are most commonly used and which hove the greatest potential for
causing doses to members of the public. For radionuclides not listed in Table 1, methods based on any of the applicable
"principles of measurement” described in section 3.1 through 3.4 may be used.

Response: Refer to Appendix A.
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immediate response to mitigate impacts to people, property, or 1e environment.

When radioactive material is involved, health physics plays a m ">r role in '
evaluating, controlling, and recovering from the event. To be able to perform this

function health physics personnel receive training to respond to a variety of

emergency situations. The :alth physics procedures are wr en to provide

guidelines to respond to emergencies. Together, the training and written procedure

detail the health physics emergency response rogram.

Emergency ..2sp~—3e- Health physics personnel are, in many situations, the first to
respond to a radiological emergency. The ability to assess and evaluate the situation
and take immediate steps to minimize the effects of the event is crucial for
controlling the emergency. Health physics personnel must use their training and
experience to make good decisions during the initial response to an emergency.

An ergency response may be initiated by personnel observing the event, alarms,
the trol Operation Center, or the Emergency Control Center(s). For a planned
response, health physics personnel shall be in teams of at least two. Out of :cessity
(e.g., backshift response), one member could be an operations person or other
emergency service person such as fire or patrol. A rapid response is required;
however, no undue risks should be taken nor should personnel safety be
compromised. The type of emergency determines the level of planning for health
physics response. F example, a small radioactive spill requires little planning for
the initial response. However, when an emergency causes a facility evacuation,
preplanning (e.g., stay ti :, entry route, etc.), and approval of the building/facility
emergency director is necessary for a re-entry.

4.3 The sample collection and analysis procedures used in measuring the emissions shall be described including where
applicable:

4.3.1 Identification of sampling sites and number of sampling points, including the rational for site selection.

Response: The top of the ..2-__ }-01-S stack is 150 ft above ground level. The
record sampling port is located at a height of 88 feet above-ground. The sample port
is approximately 9 diameters downstream of the last major disturbance and 6
diameters upstream of the stack exit (per drawing number H-3-49894).

The site was chosen to provide representative sampling of the effluent and to comply
with ANSI N13.1. The sample port was chosen to minimize the length of sample line
in accordance with ANSI N13.1. The sample point meets e criteria of 40 CFR 60,
Appendix A, Method 1.

4.3.2 A description of the sampling probes and representativeness of the samples.

Response: The sampling probe for e record sampler consists of 6 nozzles
branching from a single delivery line and is made entirely of 316 stainless steel
tubing (Kurz Instruments Incorporated, Drawing 1497D7003). The use of an
isokinetic six-point probe located 9 stack diameters downstream of the last major
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The objectives of the quality assurance program shall be documented and shall state the required precision, accuracy,
and completeness of the emissior  :asurement data including a description of the procedures used to assess these
parameters. :

Response: Refer to main text.

The quality control program shall be established to evaluate and track the quality of the emission measurement data
against preset criteria. The program should include, where applicable, a system of replicates; spiked samples; split
samples; blanks; and control charts. The number and frequency of such quality control checks shall be identified.

Response: Refer to Appendix A.

A sample tracking system shall be established to provide for positive identification of samples and data through all
phases of the sampling collection, analysis, and reporting system. Sample handling and preservation procedures shall
be established to maintain integrity of the samples during collection, storage, and analysis.

Response: Refer to Appendix A.

Periodic internal and external audits shall be performed to monitor compliance with the quality assurance program.
These audits shall be performed in accordance with written procedures and conducted by personnel who do not have
responsibility for performing any of the operations being audited.

Response: Refer to main text.

A corrective action program shall be established including criteria for when corrective actions will be taken and who is
responsible for taking the corrective action.

Response: Refer to main text,

Periodic reports to responsible management shall be prepared on the performance of the emission measurements
program. These reports should include assessment of the quality of the data, results of audits, and description of
corrective actions.

Response: Refer ta _ain .

4.10 The quality assurance program should be documented in a quality assurance project plan which should address each

981009.1342

of the above requirements.

Response: Refer to main text.
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2.3 Definition of Terms

Response: No answer is required.

3. Radionuclide Analysis Methods

A series of methods based on "principles of measurement” are described which are applicable to the analysis of
radionuclides collected from airborne effluent streams at stationary sources. These methods are applicable only under the
conditions stated | within the limitations described. Some methods specify that only a single radionuclide be present in
the sample or the chemically separated sample. This condition should be interpreted to mean that no other radionuclides
are present in quantities which would interfere with the measurement.

Also identified (Table 1) are methods for a selected list of radionuclides. The listed radionuclides are those which are
most commonly used and which have 3 greatest potential for causing dose to members of the public. Use of methods
based on principles of measurement other than those described in this section must be approved in advance of use by the
Administrator. For radionuclides not listed in Table 1, any of the describedr  10ds may be used provided the user can
demonstrate that the applicability conditions of the method have been met.

The type of method applicable to the analysis of a radionuclide is dependent upon the type of radiation emitted, i.e.,
alpha, beta or gamma. Therefore, the methods described below are grouped according to principles of measurements for

the analysis of alpha, beta and gamma emitting radionuclides.

3.1 Methods for Alpha Emitting Radionuclides

Response: Refer to Appenc :A.

3.2 Methods for Gaseous Beta Emitting Radionuclides.
Response: Refer to Appendix A.

3.3 Methods for Non-Gaseous Beta Emitting Radionuclides.
Response: Refer to Appendix A.

3.4 Gamma Emitting Radionuclides

Response: Refer to Appendix A.

3.5 Counting Methods. All of the methods with the exception of Method A-5 involve counting the radiation emitted
by the radionuclide. Counting methods applicable to the measurement of alpha, beta and gamma radiations are
listed below. The equipment needed and the counting principles involved are described in detail in
ASTM-3648(8).

Response: Refer to Appendix A.
3.6 Radiochemical Methods for Selected Radionuclides. Methods for a selected list of radionuclides are listed in
Table 1. The radionuclides listed are those which are most commonly used and which hove the greatest potential

for causing doses to members of the public. For radionuclides not listed in Table 1, methods based on any of the
applicable "principles of measurement" described in section 3.1 through 3.4 may be used.

Response: Refer to Appen x A.
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3.7 Applicability of Gross Alpha and Beta Measurements to Unidentified Mixtures of Radionuclides. Gross alpha
and beta measurements may be used as a screening measurement as a part of an emission measurement program
to identify the need to do specific radionuclide analyses or to confirm or verify that unexpected radionuclides are
not being released in sig1 *~ ant quantities.

Gross alpha (Method A-4) or gross beta (Methods B-2 or B-4) measurements may also be used for the purpose of
comparing the measured concentrations in the effluent stream with the limiting "Concentration Levels for
Environmental Compliance" in Table 2 of Appendix E. For unidentified mixtures, the measured concentration value
shall be compared with the lowest environmental concentration limit for any radionuclide which is not known to be
absent from the effluent stream.

Response: Refer to Appendix A.

Quality Assurance Methods

Each facility required to measure their radionuclide emissions shall conduct a quality assurance program in
conjunction with the radionuclide emission measurements. This program shall assure that the emission measurements
are representative, and are of known precision and accuracy and shall include administrative controls to assure prompt
response when emission measurements indicate unexpectedly large emissions. The program shall consist of a system
of policies, organizational responsibilities, written procedures, data quality specifications, audits, corrective actions
and reports. This quality assurance program shall include the following program elements:

4.1 The organizational structure, functional responsibilities, levels of authority and lines of communications for all
activities related to the emissions measurement program shall be identified and documented.

Response: Refer to main text.

4.2 Administrative controls shall be prescribed to ensure prompt response in the event that emission levels mcrease
due to unplanned operations.

Response: HNF-IP-0718, Part 1.5 (Area Radiation Monitor Alarm Re onse,
Rev. 0), and 1.6 (Automated Persor el Monitor Alarm Response, Rev ). This
practice establishes requirements and provides guidance for responding to alarms
that are the responsibility of health physics.

This practice does not apply to alarms intentionally activated according to a] roved
procedu , (e.g., functional test, source test). Facility specific procedures or desk
instructions based on those procedur 1y be provided by the health physics

man: 'rs to address alarm systems specific to each facility.

Refer to HNF-PRO-388, Rev. 0. "Radiological Problem Reporting Program'". 7 e
purpose of the Radiological Problem Report program is to provide a mented
record of observed radiologic: problems, a mechanism for reporting e prol :ms
to management for action, a capab ty to track and monitor the prog of the
planned corrective actions, and a database for assessing trends in 1d rical
program performance and needed actions.

Refer to HNF-IP-0718, Part 1, Section 1.3, Rev. 0. General Emergency Radiological
Recovery Checklist" An emergency is a sudden, unexpected event that requires
immediate response to mitigate impacts to people, property, or e environment,
When radioactive material is involved, health physics plays a major role in
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4.5 The quality control program shall be established to evaluate and track the quality of the emission measurement
data against preset criteria. The program should include, where applicable, a system of replicates; spiked
samples; split samples; blanks; and control charts. The number and frequency of such quality control checks
shall be identified.

Response: Refer to Appendix A.

4.6 A sample tracking system shall be established to provide for positive identification of samples and data through
all phases of the sampling collection, analysis, and reporting system. Sample handling and preservation
procedures shall be established to maintain integrity of the samples during collection, storage, and analysis.

Response: Refer to Appendix A.

477 Periodic internal and external audits shall be performed to monitor comphance with the quality assurance
program. These audits shal : performed in accordance with written procedures and conducted by personnel
who do not have responsibility for performing any of the operations being audited.

Response: Refer to main text.

4.8 A corrective action program shall be established including critena for when corrective actions will be taken and
who 1s responsible for taking the corrective action.

Response: Refer to main text.

7 Periodic reports to responsible management shall be prepared on the performance of the emission measurements
program. These reports should include assessment of the quality of the data, results of audits, and description of
corrective actions.

Response: Refer to main text.

4.10 The quality assurance program should be documented in a quality assurance project plan which should address
each of the above requirements.

Response: Refer to main text.
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