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EXECUTIVE SUMMARY

Under Section 61.94 of Title 40, Code of Federal Regulations (CFR), Part 61, Subpart H, "National Emission
Standards for Emissions of Radionuclides Other Than Radon From Department of Energy Facilities," each
Department of Energy (DOE) facility must submit an annual report documenting compliance. This report
addresses the Section 61.94 reporting requirements for operations at the Idaho National Engineering
Laboratory (INEL) for calendar year 1995. The Idaho Operations Office of the DOE is the primary contact
concerning compliance with the National Emission Standards for Hazardous Air Pollutants (NESHAPs) at the
INEL.

For calendar year 1995, airborne radionuclide emissions from INEL operations were calculated to result in a
maximum individual dose to a member of the public of 1.80E-02 mrem (1.80E-07 Sievert). This effective
dose equivalent (EDE) is well below the 40 CFR 61, Subpart H, regulatory standard of 10 mrem per year
(1.0E-04 Sievert per year).

This report was prepared using the format suggested by DOE Headquarters. Section I provides an overview
of INEL facilities and a brief description of the radioactive materials and processes at the facilities. Section II
identifies radioactive air effluent release points (i.e., vents and-stacks) and diffuse sources at the INEL and
actual releases during 1995. Section II also describes the effluent control systems for each potential release
point. Section III provides the methodology and EDE calculations for 1995 INEL radioactive emissions.
Section IV provides information regarding- construction or modification activities that occurred during 1995.
Appendix A contains information specific to the Naval Reactors Facility (NRF) located within the INEL
reservation. However, the EDE information for NRF i\s reported in the EDE for the INEL in order to
demonstrate INEL compliance with the 40 CFR 61, Subpart H, dose standard of 10 mrem per year (1.0E-04
Sievert per year). Appendix B contains information specific to the INEL Research Center (IRC) because the
IRC is not part of the INEL's contiguous site (per the NESHAP's definition of "facility"). Appendices C and
D provide supporting documentation used as input parameters for the CAP-88 computer code. Data,
calculations, model runs, and other documentation used to develop this report are maintained on file at the

INEL in accordance with 40 CFR 61.95.
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I. FACILITY INFORMATION

Site Description

The Idaho National Engineering Laboratory (INEL) of the Department of Energy (DOE) was established by
the Federal Government in 1949 to conduct research and further the development of nuclear reactors and
related equipment. Major DOE Programs at the INEL include test irradiation services, waste management,
light-water-cooled reactor safety testing and research, operation of research reactors, environmental restoration,
and naval reactor training programs. The INEL is operated for DOE by various contractors. Major
contractors at INEL include Lockheed Idaho Technologies Company (LITCO), Westinghouse Electric
Corporation (WEC), and Argonne National Laboratory (ANL). These contractors conduct the various INEL
programs under the administration of three DOE field offices: the Idaho Operations Office (DOE-ID), the
Chicago Operations Office (DOE-CH), and the Pittsburgh Naval Reactors Idaho Branch Office (PNR).
DOE-ID is the primary contact concerning compliance with the National Emission Standards for Hazardous
Air Pollutants (NESHAPs) at the INEL.

The INEL encompasses approximately 890 square miles on the upper Snake River Plain in southeastern Idaho
(Figure 1). Nearest INEL boundaries to population centers are approximately 22 miles west of Idaho Falls,
Idaho, 23 miles northwest of Blackfoot, Idaho, 44 miles northwest of Pocatello, Idaho, 7 miles east of Arco,
Idaho, and 1 mile north of Atomic City, Idaho. In addition, individual farms and ranches are located near the
INEL boundaries. These receptors represent the locations used for demonstration of compliance with the
NESHAPs' dose standard of 10 mrem per year effective dose equivalent (EDE). Section III provides
information concerning distances from INEL emission sources to these locations and population densities from

each operational area.

Climatology of the INEL is characterized as semi-arid. The location of the INEL in a relatively flat vﬂley
surrounded by mountains, coupled with its approximately 5006-foot altitude, affects its overall climate and
day-to-day weather systems. Air masses entering the Snake River Plain from the west have lost most of their
moisture to precipitation before passing over the INEL. Therefore, annual precipitation at the INEL is light.
The orientation of the Snake River Plain and bordering mountain ranges channel the winds so that a southwest

wind predominates over the INEL. The second most frequent winds are from the northeast.
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Figure 1. Idaho National Engineering Laboratory and major facilities.




The annual average air temperature at the INEL [measured at the Central Facilities Area (CFA)] is 42.0
degrees Fahrenheit (5.6 degrees Celsius) with extremes of -47 degrees Fahrenheit (-44 degrees Celsius) and
101 degrees Fahrenheit (38 degrees Celsius). The average annual wind speed at CFA (20-ft level) is 7.5 mph
(3.4 meters per second). The minimum average monthly wind speed of 5.1 mph (2.3 meters per second)
occurs in December, and the maximum average monthly wind speed of 9.3 mph (4.2 meters per second)
occurs in April and May. Calm conditions prevail approximately 11 percent of the time (Clawson et al.

1989).

Average annual precipitation over the INEL (as measured at CFA) is approximately 9 inches. Yearly totals
have ranged from 4.5 inches to 14.4 inches. A portion of this precipitation is received as snowfall, which

averages 28 inches per year (Clawson et al. 1989).

Topography of the INEL is representative of the upper Snake River Plain as a whole. The INEL surface is a
combination of basalt, eolian and alluvial sedimentary deposits. Vegetation and wildlife on the INEL are
typical of a cool, desert shrub biome.

The INEL is subject to 40 CFR 61, Subpart H, "National Emission Standards for Emissions of Radionuclides
Other Than Radon From Department of Energy Facilities." While the INEL consists of a variety of operations
spread over the 890-square-mile reservation, for purposes of compliance demonstration with the 40 CFR 61,
Subpart H, dose standard of 10 mrem per year, the INEL is defined as one facility. The final rule
promulgating 40 CFR 61, issued December 15, 1989, specified ". . . that all buildings, structures and

operations within one contiguous site shall be considered a single facility."

Operations that potentially emit radionuclides are located at various areas on the INEL and can be grouped

into eight distinct locations on the INEL:

o Argonne National Laboratory - West (ANL-W)

. Central Facilities Area (CFA)

] Idaho Chemical Processing Plant (ICPP)

o Naval Reactors Facility (NRF).

o Power Burst Facility (PBF) area, including the Waste Reduction Operation Complex
(WROC)

o Radioactive Waste Management Complex (RWMC)

. Test Area North (TAN), which encompasses the Specific Manufacturing Capability (SMC)
operation

. Test Reactor Area (TRA)




Figure 1 shows the location of these areas at the INEL. A more detailed description of each of these areas,

excluding the NRF, is provided below. The NRF area description is in Appendix A of this report.
Area and Source Descriptions

Argonne National Laboratory - West

The ANL-W site is located on the southeastern comer of the _INEL in Bingham County, Idaho. ANL- W is
operated for the US Department of Energy by the University of Chicago through the US DOE Chicago
Operations Office. ANL-W is a research facility which has contributed significantly to knowledge
advancements in liquid metal fast breeder reactor technology and extreme condition fuels and reactor materials

behavior

The Experimental Breeder Reactor-II (EBR-II) is being defueled and did not operate in CY1995. The reactor
building is still being ventilated and monitored. The continuous monitoring is supplemented with
post-filtration sampling and analysis for particulates. CY1995 ancillary emissions associated with EBR-II
operations included limited cover gas pressure releases for maintenance purposes and characterization of
potential emissions from a suspect waste tank and fumehood. Characterization of these ancillary emissions for
CY1995 reporting purposes relied on active sampling and conservative industry standard release calculation

methodologies.

The Fuel Conditioning Facility (FCF) conducted operations in CY1995 with only non-irradiated surrogate test
materials. The facility is constantly ventilated. The ventilation stream of FCF is filtered and combined with
the filtered and previously monitored EBR-II ventilation stream and collectively continuously monitored for all
potentially-present radiological emissions. The continuous monitoring is supplemented with sampling and
analysis for particulates, radioiodines and typically gaseous radionuclides. Emissions from FCF during

CY1995 are reported herein.

The Hot Fuel Examination Facility (HFEF), completed and operating since 1975, houses two large shiclded
hot cells, one each with air and inert atmospheres. At the present time, HFEF examination capabilities are
being used to characterize mixed wastes within the DOE complex. HFEF emissions are filtered and
continuously monitored for all types of potential radiological emissions. The continuous monitoring is
supplemented with continuous sampling and subsequent analysis for particulates and radioiodines (both of
which typically yield collections below detection limits) and monthly hot cell grab sampling for typically
gaseous radionuclides. Particulate emissions from HFEF during CY1995 are reported herein. Longer-lived

gaseous fission product Kr-85 exists in the HFEF inert atmosphere cell and was released in minor amounts as



a result of keeping the inert atmosphere cell at a negative pressure. Finally, the small quantity of activation
product Ar-41 released from HFEF during CY1995 is also reported herein.

The Fuel Manufacturing Facility (FMF) began operation in 1986 as a specialized facility built to cast uranium
based fuels for DOE-complex sodium cooled reactors. Some 13 casting operations were conducted in
CY1995 principally in support of experimental activities using either stainless steel or rare-earth doped
depleted uranium. The FMF building is constantly ventilated with its emissions being sampled and analyzed

for particulate characterization, the CY1995 results of which are reported herein.

The Transient Reactor Test Facility (TREAT) did not operate in CY1995. The building ventilation system
was operated only a few hours a month to keep the fan bearings lubricated. The ventilation system is sampled
and analyzed for particulates whenever the fans are operated even when the reactor has not been operating.
The particulate results reported this year for this stack are from that few hours a month of building ventilation

for equipment maintenance purposes.

The Laboratory and Office Building (L&O) houses the majority of ANL-W’s chemical and radiological
analytical capabilities. The main hot cell which vents through the L&O main stack was completed in 1964
and is equipped to conduct destructive assays of irradiated fuel and therefore serves as a potential point of
release for particulate and longer-lived gaseous fission products. The L&O main stack is actively monitored
and sampled for particulate characterization. The Nondestructive Assay (NDA) wing of the L&O Building
was completed in 1976. Only particulate matter has the potential of being in the NDA ventilation stream
which is filtered and sampled for particulate characterization. The CY1995 sampling results from both stacks

are reported herein.

The Zero Power Phyvsics Reactor (ZPPR) did not operate in CY1995. Though the reactor is not operating, the
building is actively ventilated to minimize the buildup of naturally occurring Rn-222 progeny in the facility
which results from Rn-222 diffusion into the facility from outside soil. The ventilation stream is still actively

sampled and analyzed for particulate matter, the results of which are reported herein.

The Fuel Assembly and Storage Building (FASB) has been in use since 1972 as a multipurpose facility
housing a variety of operations including storage of reactor hardware and blanket subassemblies, assembly of
blanket elements and jackets, metallurgical laboratory operations including welding, electron microscope
analyses and special sample preparations involving both irradiated and non-irradiated materials. This year's
operations in FASB were principally limited to metallurgical work with nonfissile materials. The FASB
building is constantly ventilated with its emissions being sampled and analyzed for particulates, the CY1995

results of which are reporte& herein.




The Sodium Components Maintenance Shop (SCMS), which began operations in 1977 as facility for cleansing
sodium-laden parts taken from the EBR-II reactor for repair or replacement purposes, conducted 11 such
washing operations in CY1995. Emissions from the washing i)rocess are sampled and analyzed for
particulates with the results reported herein. A series of support tanks containing recycled contaminated
ethanol used in the SCMS wash process are not expected to have releases. However, ANL-W very
conservatively applies industry standard tank flow through analysis methodologies along with periodic ethanol

grab sample analyses to determine worst case potential emissions from the support tanks.

The Radioactive Liquid Waste Treatment Facility (RLWTF), which began operation in 1982, received and
evaporated 16 transfers of aqueous waste (12,680 gallons) from other ANL-W facilities in CY1995. All
emissions were sampled and analyzed for particulates, the results of which are reported herein. All tritium
emissions were characterized by liquid batch sampling with the presumption of 100% release in the form of

tritiated water vapor.

Central Facilities Area X

The CFA is located in the south-central section of the INEL apd provides support services for the INEL. This
area includes the DOE Radiological and Environmental Sciences Laboratory (RESL), the Environmental
Science and Research Foundation (Foundation), maintenance shops, vehicle maintenance facilities,
environmental monitoring and calibration labs, communications and security systems, fire protection, medical
services, warehouses, and other support services facilities. With the exception of RESL and the Foundation,

CFA is operated for DOE-ID by LITCO.

Minor releases occur from facilities at CFA where work is routinely conducted with small quantities of
radioactive materials. This includes operations at RESL, the Environmental Chemistry Laboratory, and the
Health Physics Instrumentation Laboratory (HPIL). RESL provides analytical services for environmental
sampling programs. Only small (tracer) quantities of radioactive materials are used at this facility. The HPIL
mainly uses sealed sources. Therefore, no routine emissions are associated with these operations. However,

one hood is used approximately once per year for instrument decontamination at the HPIL.

Idaho Chemical Processing Plant

The ICPP is located in the south-central portion of the INEL. The facility was constructed in 1950 and is
opefated under DOE-ID administration By LITCO. The ICPP is a multipurpose plant containing
approximately 230 buildings and structures.



The mission of the ICPP has changed significantly in light of the decision to discontinue reprocessing of spent
nuclear fuel (SNF) in April 1992. Activities having radioactive emissions in 1995 at the ICPP are broken

down into the following areas, which are discussed below:

. SNF Management
. Waste Management
. Technology Development

Spent Nuclear Fuel Management. Prior to 1992, SNF was shipped to the ICPP for temporary storage prior to
reprocessing for uranium recovery. Although fuel reprocessing was discontinued, DOE and Navy fuel
continues to arrive for storage. This fuel is transferred to storage until final disposition (e.g., placement in a

geologic repository) and conditioning needs and methods have been determined.

Fuel receipt and storage areas include the Fuel Storage Building (CPP-603), the Fluorinel and Storage (FAST)
Facility (CPP-666), the Underground Fuel Storage Facility (CPP-749), and the Unirradiated Fuels Storage
Facility (CPP-651). CPP-603 has fuel handling units (FHUs) stored in water pools or in the dry Irradiated
Fuel Storage Facility; currently CPP-666 has only wet storage; CPP-749 has only dry storage; and CPP-651
has dry unirradiated fuel storage. All fuel elements are in retrievable storage. No new fuel is being received

and transferred into CPP-603 underwater storage basins.

The FAST facility stack (CPP 767-001) was redesignated to be a less than 0.1 mrem/yr (unabated) source
during 1995. CY 1995 emissions for the FAST facility were based on the FAST Stack monitor. The
remaining fuel storage facilities have a constant air monitor (CAM) that is used to determine air emissions, or

air emissions are calculated based on process knowledge.

Waste Management. Interim storage space for high-level waste before calcination is provided by eleven
300,000-gal underground tanks (WM-180 to -190) and four 18,400-gal tanks (WL-101, WM-100, WM-101,
and WM-102) housed in vaults at the north side of the Waste Disposal Building (CPP-604). WM-190 is the
designated reserve tank if the other tanks leak. Additional storage can be provided by four 30,000-gal

underground tanks (WM-103 to -106) that rest on concrete pads with curbing. These tanks are kept empty
and are used only by special DOE authorizations for segregation of wastes from nonroutine campaigns.

Emissions from these tanks are monitored via the Main Stack (CPP 708-001).

Calcination activities at the ICPP did not occur in 1995. In the calcining process, radioactive liquid mixed
with calcium nitrate and sometimes aluminum nitrate is sprayed continuously into a fluidized bed calcining

vessel, where the droplets contact hot solid particles. Water evaporates while acids and other compounds




decompose. Dissolved solids (i.e., metals and salts) are thus converted to dry, granular, calcined particles.
This calcine is stored in stainless-steel bins contained in concrete vaults. Radiological air emissions from the
first 3 bin sets are monitored via the Main Stack (CPP 708-001). Radiological air emissions from the
remaining bin sets are negligible and are based on Constant Air Monitor (CAM) data. Particulate emissions
from the calcining off-gas are continuously monitored through the Main Stack per 40 CFR 61 requirements.
Emissions from the New Waste Calcining Facility processing cells and decontamination areas are also
continuously sampled on the CPP-659 HVAC stack, although continuous monitoring is not required since air

emissions are below the 0.1 mrem threshold for unabated emissions in 40 CFR 61.

Low-level radioactive liquid wastes are collected and concentrated in the Process Equipment Waste (PEW)
Facility (CPP-604). The concentrate (e.g., bottoms) is then processed as a high-level (sodium-bearing)
radioactive waste. The PEW overheads are processed through the Liquid Effluent Treatment and Disposal
(LET&D) Facility where emissions are accounted for via the ICPP Main Stack.

Minor sources of radioactive emissions from waste management activities include the radiological and
hazardous waste accumulation area (CPP-1617), unloading and transfer of low-level radioactive liquids from
CPP-1619, the Anti-C/Safety Equipment Handling Facility, and small, miscellaneous emissions from

radioactively contaminated buildings and liquids in tanks.

Fugitive (diffuse) emissions from the percolation ponds and the area inside and surrounding the ICPP are

summarized in Table II-10 of this report.

Technology Development. LITCO technology development efforts support the objectives of safe and efficient
interim storage of SNF and radioactive waste, as well as the development of a process or processes to

ultimately prepare SNF and radioactive wastes for final disposal.

Most radioactive emissions from these activities are from laboratories and pilot plants in the CPP-602, CPP-
627, CPP-637, and CPP-684 buildings. The largest emission among these facilities is from the Remote
Analytical Laboratory (RAL, CPP-684).

Power Burst Facility Area

The PBF area is located in the south-central portion of the INEL. This area was originally used to support
studies of nuclear reactors under normal and off-normal operating conditions. These studies were concluded
in 1985 and the PBF area facilities have been modified to accommodate new missions or are no longer in use.

The PBF Area is operated for the DOE-ID by LITCO.



The only potential sources of radioactive emissions in the PBF area are the PBF reactor and the Waste

Experimental Reduction Facility (WERF). The PBF reactor is currently in a shutdown mode.

The WERF is an experimental facility for research and development of techniques for handling and reducing
the volume of radioactive and mixed wastes. Operations at the WERF include metal sizing, compaction,

incineration, and stabilization of radioactively contaminated wastes.

Emissions from the PBF area result from WERF operations and periodic maintenance activities at PBF, i.e.,
cleanup and decontamination activities. Emissions from WERF are extremely small and result from the
processing of waste contaminated with fission and activation products. Emissions from the North and East
Stacks, which ventilate the incineration and waste handling activities, are continuously monitored Air

emission data for calendar year 1995 from the PBF area are provided in Section IL

Radioactive Waste Management Complex

The RWMC was established in the southwest corner of the INEL in 1952 to accommodate the radioactive
wastes generated by INEL operations. In addition to receipt of radioactive wastes generated at the INEL, the
RWMC has also received wastes from other DOE facilities including the Rocky Flats Plant. The RWMC is
operated for the DOE-ID by LITCO.

Areas at the RWMC include the Subsurface Disposal Area (SDA), the Transuranic Storage Area (TSA) and
the Operations Area. Low-level radioactive wastes are disposed of in. pits and vaults at the SDA. The TSA
includes the Stored Waste Examination Pilot Plant (SWEPP), the Drum Vent Facility (DVF) and the Waste
Storage Facilities (WSF).  Transuranic wastes are stored on an interim basis at the TSA. At the SWEPP
facility, transuranic wastes are examined by various non-destructive techniques. A Health Physics laboratory
fume hood is located in the Operations Area. In addition, environmental restoration techniques are being
investigated at the RWMC. Emissions from these sources are based on engineering calculations derived from

process knowledge with the exception of the DVF which is based on a Constant Air Monitor (CAM).

Test Area North

The TAN complex is located at the north end of the INEL. TAN has been used for a variety of projects and
currently has two major facilities: the Specific Manufacturing Capability (SMC) facility, and the Technical
Support Facility (TSF) TAN Hot Shop. The TAN Hot Shop and the SMC facility are both operated for
DOE-ID by LITCO. '

The TSF TAN Hot Shop contains decontamination and hot cell areas: Operations include decontamination of

radioactively contaminated equipment and remote examination of radioactive materials.




The SMC Project is a multi-phased manufacturing operation that produces an armor package for the U.S.
Department of the Army. The Project was assigned to the INEL in mid-1983. Several existing facilities were
modified and new facilities constructed to contain state-of-the-art manufacturing and processing equipment.
The SMC Project consists of the Materials Development Facility (MDF), TAN-629 Fabrication and Assembly,
TAN-679 Rolling Operation, and support facilities.

The MDF was established to support the identification, evaluation, and development of manufacturing
processes for the SMC project. Operations involve fabrication and assembly work to produce test-size armor
assemblies. Standard metal working equipment such as punches, shears, brakes, and lasers are used to
fabricate depleted uranium (DU) material. Other activities include development of tools and fixtures, and

preparation and testing of metallurgical specimens.

The TAN-629 facility, located within the TAN hangar, contains specific production unit areas and space for
offices, support functions, and service areas. TAN-675 is located on the north side of the hangar and houses

utilities. TAN-677 is located on the south side for truck receiving and controlled access to the facility.

Production units are semiautomatic systems that perform the same types of operations as MDF, except on an
automated basis to produce full-size assemblies at a higher thronghput. The DU parts are sheared, punched,

laser cut, cleaned, and painted. The assemblies are packaged and shipped to their final destination.

The TAN-679 facility consists of a manufacturing area and a Process Reclamation Facility (PRF), TAN-681.
TAN-679 operations include a process production line, office area, support functions, and service areas. DU
material is processed and subsequently used as feedstock for TAN-629 operations. Processes include a

preheat and hot roll operation, shearing to length and width, acid etching, water rinsing, and final inspection.

The PRF operations include the collection, recycling, and disposition of waste material. All contaminated

liquid waste streams are collected in storage tanks for treatment/reuse.

Radiological air emissions from the TAN area are associated with the Hot Shop operations and the SMC.
Potential emissions from the Hot Shop area include noble gases, iodines, and particulates. Emissions from
this facility are operation specific and are not associated with any continuous process. Section II provides

data on air emissions from the TAN Hot Shop area for calendar year 1995.
Radiological air emissions from SMC are associated with processing of DU. Potential emissions are uranium

isotopes and associated radioactive progeny. Section II provides data on air emissions from the SMC for

calendar year 1995.
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Test Reactor Area

The TRA is located in the south-central section of the INEL x{ear the ICPP. Operations at TRA. are conducted
by LITCO, under the administration of DOE-ID. The TRA has facilities for studying the performance of
reactor materials and equipment components undex: high neutron flux conditions. The major facility at TRA is
the Advanced Test Reactor (ATR). Other operations at TRA include hot cell operations, research and

development, site remediation, and analytical laboratory services.

Radioactive emissions from the TRA are primarily associated with operation of the ATR. These emissions
include noble gases, iodines, and other mixed fission and activation products. *Other radioactive emissions are
associated with hot cell operations, sample analysis, site remediation, and research and development activities.

Air emission data for TRA are provided in Section IL
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. AIR EMISSIONS DATA

As discussed in Section I, the INEL contains a number of operations that have the potential to emit
radionuclides. Tables II-1 through II-7 identify all stacks and vents at the INEL that represent potential
radiological air emission sources. Data on NRF emission sources are provided in Appendix A. The tables are
organized according to the major INEL operational areas described in Section I. The tables describe each
potential emission point and the effluent controls and their efficiencies, if applicable. The tables also identify

emission sources that require monitoring and/or sampling on a continuous basis.

The nearest receptor to the operational area is listed at the top of each table. This (in most cases) is not the
one true INEL maximally exposed individual (MEI). Information on the INEL MEI, as well as location from
these operational areas to the INEL MEI, can be found in section III of the report.

Not all potential radionuclide emission points are monitored on a continuous basis at INEL. Section 61.93(b)
of 40 CFR 61, Subpart H, provides prescriptive requirements for continuous monitoring of those emission
points that have a potential to emit radionuclides in quantities that could result in an EDE to a memberlof the
public in excess of 1% of the NESHAPs' dose standard of 10 mrem (1.0E-04 Sievert) per year, i.c., 0.1 mrem
(1.0E-06 Sievert) per year. In evaluating the potential of a release point to discharge radionuclides into the air
for the purposes of this regulation, the estimated radionuclide release rates are based on the discharge of the
effluent stream that would result if all pollution control equipment did not exist but the facility operations
were otherwise normal [40 CFR 61.93(b)(4)(ii)]. All other potential emission sources require periodic

confirmatory measurements to verify the low emissions.

In response to NESHAPs' requirements, the INEL conducted a study to determine radiological emission points
subject to the 40 CFR 61.93(b) monitoring requirements. The methodology and results of the evaluation are
presented in the report DOE/ID-10310, NESHA Ps 40 CFR 61.93 Monitoring Requirements for Radiological
Emission Sources at INEL. November 1990. A reassessment of all INEL emission sources was completed in
1992 at the request of EPA Region 10. In addition, INEL has implemented a "periodic confirmatory

measurements” program in response to these 40 CFR 61.93(b) requirements.

The above evaluations identified six emission points that require continuous monitoring under 40 CFR
61.93(b). The six sources are: the ICPP Main Stack (CPP-708-001), the ICPP Fluorinel and Storage Facility
Stack (CPP-767-001) [Note: This source was redesignated during i995 as no longer requiring continuous
monitoring under 40 CFR 61.93(b)], the WERF north stack (PER-755-001), the WERF east stack (PER-765-
001), the HFEF main stack (ANL-785-001), and the ANL-W 200-ft stack (ANL-764-001). All other potential

12



emission points were determined to have potential EDEs of less than 0.1 mrem (1.0E-06 Sievert) per year
(Actual emissions from these points are based on sampling and/or engineered calculations based on process

knowledge).

Tables II-8 and II-9 list the point source radionuclide emissions for calendar year 1995 associated with each
operational area at the INEL. Table II-8 lists emissions from all continuous compliance monitored sources,
and Table II-9 lists the estimated radionuclide emissions from all other point sources. Table II-10 lists the

non-point source radionuclide emissions for calendar year 1995 at the INEL.

In some cases, results shown in Table II-8 and Table II-9 are reported as gross alpha and gross beta. In these
instances, these emissions were assumed to be plutonium-239 for gross alpha and strontium-90 in equilibrium
with Y-90 for gross beta and gross beta/gamma. This conservative assumption was based on the fact that
these two radionuclides have extremely low concentration values in Table 2 of 40 CFR 61, Appendix E.
However, it is not expected that these isotopes are always present due to the nature of the varying operations

at these INEL facilities.

13




*pesslill VdaH (PISel-dOQ) ejqnop s Uojje|juea Ssedold

*juEBq 16}y YAIH Peisel-dod elbujs & Aq pele)jy osje s) uojejjiuoa Aeg ybiH
*s10)j} YdIH Poise}-doq jo ebejs euo YBnoiy) smojj jsneyxe |osseA YSEA Jojepy
:JSnBYXO ¥oB}S Ujew SINOS oY) 0) ojnqujuod swejsAs uojejiueA esiyy °p

“Wwjo 099E-0£0E ‘POISE}-dOQa 018 Yojym Jo sabejs om} ‘sie)l} YdIH Jo sebejs eaiy) yBnoly) smop jsneyxe (|80 uoasqg
*wjo 005-0 *Pelsel-dOd S| YoJym Jo jueg euo Ajuo 'sielll) YdIH Jo syueq ealy) ybnoiy) smoj) jsneyxe |80 ulBl

‘wjo 628'ZY 's1e)lll YdIH poisel-(doq) aisieyiyd (A1o0)p jo yueq ouo ybnoiy) sessed wejsAs ysheyxe Atojesoqe-Bulpling
:182IN0S SjY} 0) BINQIUOD SwWelsAs Jsneyxe eesy) o
*;0)8018 10 JAqwenw |°Q Jo Bpusjod uojss|we pajeqsun ue uo peseq ere Bupojjuow snonujuod elnbas jely) seainos uoissjwe Iy ‘g
*Jejeluelp U) SUOIO|W ¢'( 0Je Jey) sejenojued Jo 9 26'66 BAOWSI [|IM Jo)jl) Yd3H olfujs v ‘e

()
(4]
(1)

(e
()
(V]

LSNVHX3
HOV3 %.6'66 wm_mmw NI S¥3L71d VdaH mxz<m Q.E. m_< ONIT00D ¥OLOVIY E:_oﬁ pmm: doiovay pzm_mz<E. ozL INY
v_z<m RETR Va3 - YEANIVEY
S3AS NI SHNvE
HOV3 %.6'66 3L Vd3H OML - SHOLYHOJYAL 1SNVHX3 HOLYAUOMYAS FLSYM QINDIT FALLOVOIGYY L0 86 INY
3NON 3NON AN3A MNVL 39VHOLS TOHOOTY 'ZhL-L MNVL L20 £6L INY
%.6'66 YNVE ¥3LUA VdIH | pHOVLS NIV (SWOS) dOHS JONVYNILNIVIN LNINOJWOD WNIQoS 100 €6 INY
%L6'66 3INVE ¥ALTIE VdaH MOVLS NIVIN (8SV:) ONIQTING 39OVHOLS ANV A1aW3SSY 13N 100 8L NV
NNVE ¥ALTd VdIH < Y3ANIVINZY o
S34AS NI
HOV3 %666 SHNVE ¥3LTId YdaH OML - ST130 LOH HOVLS NIV (43:1H) ALINOVA NOILYNIWYXS 13Nnd LOH 810 1:72 INY
MNVE ¥3ALTL Vd3H - ¥IANIVINIY
S3R43S NI SHNVE
HOV3 %.6'66 U317 VdIH OML - T30 ¥OLoVaY Uddz 200 LLL INY
%L6'66 3NV ¥3LTA Vd3H LNVId ¥IMOd NI QOOHIWNG VAY¥Y dH 801 89L INY
LNV1d ¥3MOd 0 VAUV SOISAHd HLIWVAH
%L6°66 MNVE ¥3LT4 Vd3H NI Y3MOHS NOLLVNIWVLNOOIA WON NNVL ALSYM LO3dSNS o1 89L INY
ANON aNON LN3A 39UNd SYO ¥ANOD NODAY A¥VANOOIS 950 99L NV
MNvE
Y311 Vd3H - 404 40 ¥3aNIvNay
S31y3S NI S)NvE
¥ALTA VdIH OML - 1130 LOH 404 NOVLS NIVIN LOO4-002
HOV3 %.6'66 SINVE ¥ALT Vd3H - 1l -¥83 SIHL HONOYHL LSNVYHX3 SNOISSIWG ¥OLOVIY II-883 ANV 404 100 boL INY
YNVE 334 Yd3H - 3aNIYWNAY
s3a1y3s ONIQTING (0%7) 301440 ANV AHOLYHOEY'
HOV3 %.6'66 | NI SMNVS ¥3L7Id VdIH OML - VaNY 143 IHL NI YOVLS AMOLYHO8YT AVSSY SAILONYLSIANON S00 5L INY
HOV3 %.6'66 S3IY3S NI SYNVE H3LTH VdaH OML MNOVLS ONIOTNG (0%71) 301440 ANV AHOLYHOAYT NIV 00 esL INY
YNVE 431714 Vd3H - ¥3aNIVNaY
S31¥3S NI SYNVE
Y3LT4 Vd3H OML - V3V X08 301D
S31¥3S NI SHNVE
HOV3 %.6'66 HALA VdIH OML - VNV ONILSYD MOVLS NIVN (W) ALIIOVS DNRINLOVANNYIN 13Nn4 800 voL INY |

G661 AD Ul SUOISSIWZ peY YoJym Sadinog uoissiwg A1y [edibojoipey MmNV

L1l {lgeL

14



+ 10}2018 J0 JAAuIW "0 JO [eljusjod uojss|We pajeqeun uB uo paseq ese Bupojuot SNonuUjuod einbel jey) SeoINoS UOISSIWe JjY °q
*JojOWB|p U] SUOIOJW £'0 OB Jel) sejenojued JO %/6'66 OAOLBS {{iM Jo)ll) YdIH ejbuis v ‘e

3INON INON 7834 650 069 V40
3NON ANON s3y 6v0 069 V40
INON ’ INON ’ 1834 o’ 069 vd40
INON 3NON 783y svo 069 V40
INON 3NON 183y b0 © 069 V40
INON INON 183y S0 069 vd40
INON INON 1S3y ot0 069 Y40
3NON ANON sy 600 069 v40
INON INON 183y 800 069 V40
INON 3INON 1S3y 100 069 v40
IANON INON 1s3ay 900 069 V40
IANON 3aNON 783y S00 069 V40
INON ANON sy 00 069 V40
3INON ANON 83y €00 069 V40
3NON ANON as3y 200 069 V40
Cis3y)
INON INON AYOLYHOgYT SAONIIOS TVLNIWNOUIANI ANV TvOI90T0Iavy 100 069 A Zo]
*3Sv3aay
ON "NOLLVASITYO O1 ¥Oldd SLNIWNULSNI SOISAHd HLV3H
%L16°66 H3LT14-38d HLM ¥3174 Yd3H 3NO TIVNS 20 NOLLYNIWVLINOOIA 304 @3sSN AOOH SOISAHd HLIVIH 190 €€9 v40
1911y Yyoeo 6 20 YINVE 331174 YdaH SISATIVNY TYOIWAHO A0 A3WVdIUd YV
%.6'66 SYALTI-IAd SATIAVYS TVOID0T10IaVY HOIHM NI SQGOOH AYOLYHO8YT SIN3A oio g29 V40
GAIUOLNON T [ S RN R . 3 R
ASOOANIINOR : 1 gAQNAIQL : LR G TOHLNQO LNINTART " | i | 53Q3 8 B CANAR ) 0008 S YEY
i o - (VD) VAUV SALLITIDVA TV HENE

S324nog uoissiwg Jly jedlbojolpey V4D Z-ll °jqel

15




Jo)| yoee
%L16'66 S343S NI S¥3LL VdIH OML PINVL IOVHOLS LNIATOS OINVOHO U0 SLINIANNVL 010 ¥69 ddo
(aaLs3aL 1oN) 2ONIGTUNE YNVL 3OVHOLS
%.6'66 3L VdaH LN3ATOS DINVONO JHL WO HiV NOLLVTILLNIA LSNVHX3 | 600 69 ddo
18}|)) yoee
%1666 S3INIS NI SHILTI Yd3H OML oVINVL 3OVHOLS LNIATOS OINVONO ¥O4 SINIANNVL | 800 69 ddo
e}l yoeo
%666 SINIS NI SHILUH YdIH OML oVINVL 3OVHOLS LNIATOS DINVONO HOd SLNIANNVL | 200 69 ddd
J0)j Yyoes
%L6'66 S3R4IS NI SHILTNE VdIH OML (vd) ANOLYHOBYT TYOILATWNY 3LOWIY 100 89 ddo
%1666 3174 VdIH 1SNVHX3 dOHS LoH €99 | 200 £99 ddo
1oy yoeo . *SVI¥Y NOLLYNIWVLNOO3IA
%L6'66 S3INAS NI SYALTHE VdIH OML | GNV ¥aNIOTWO IHL WONH HIV NOLLYILNIA ONIGHNE SLSNVYHX3 | €60 659 ddo
(a31s3L 1oN) .
%1666 H3L Y YdaH (901-348-S3N) YNVL IOVHOLS 390N1S SHL ¥O4 IN3A | 200 ) ddo
10)) yoeo S3I43S NI S¥3LTIH YdIH OML . (SQOOH 22 *sav1i L) ONIaTINg 40
%1666 MO MILT Vd3H |  NOLLOIS ANOLVHOEVT NI SGOOH 3NN 11V HO4 LSNVHX2 Nivin | ot0 €9 ddd
10)1) Yoeo STUOLYHOSY 00E - 209
%1666 S3143S NI SHILTIH VdIH OML ONIQTING 0 LYVd WO¥4 SLSNVHX3 GNV SQOOH AYOLYHoaY1 |  2Io 0£9 ddo
ey yoeo
- %16'66 SIS NI SYALTH VAIH OML |  0E9 NI S8V WO SLSNYHXI ¥IHLO GNY SAOOH AYOLYHOaY 110 0£9 ddd
SSV4 - SF1dNVS 3ALLOVOIaYY 40
%L6'66 ¥3LUA VdaH | ANLSINAHO LIM MO a3SN WILSAS ONITANYS HIY A¥OLYHOaYT | 910 129 ddo
gv1 LN3WdOT13A3a
%L6'66 ¥3174 Vd3H NOO3A - S3X08 INOTO ‘SUOOH 8Y1 AMLSINGHO LOH { €10 129 ddo
%1666 ¥3L Vd3H 7130 JNOILINW | 010 129 ddo
10}l Yoeo JAVO AdOOSOYLOTdS
%L6'66 SII¥IS NI SHALTH YdIH OML SNOISSIWS ‘SAOOH AHOLYHOAY SISATYNY WIo3ds | 800 L29 ddo
1011 yoee S3IHIS NI SH3LL Yd3IH OML (SQOOH 3WN4 QIOY ‘81 SISATYNY 1vI02dS)
%L6'66 O ¥3LTI VdIH $3X08 30O IALLOVOIAVY GNY SAOOH AHOLYHOEYT SLN3A | 200 129 ddo
aNON aNON VIUY 3OVHOLS 1aNd ¥ILYMYIANN | 610 €09 ddo
%1666 3114 VdaH ds4| 100 £09 ddo
aNON ¥3LSINAQ 209 NI LSNVHX3 QOOH QIOY DI¥OTHON3d ) 209 ddo
%L6'66 3L Vd3H 209 NI IAYD b2z A¥OLYHOaY1 | #lo 209 ddo
10} Yoeo S3I¥IS NI SYILTH YdIH OML 209 ONIQING NI HOLVHLINIA ANV
%L6'66 HO H3LTI VdIH $3X08 OO 'SGOOH ANOLYHOAYT WOYL 1SNVHXI 8V NIVW | 210 209 ddo
aNON aNON SMNVL 0334 ANV SOVHOLS aNOXaH |  veo 109 ddo

$994n0S uojssiwg 4]y |esibojoipey ddoi

€=l d1qelL

16



‘G661 10} ULIB) BOINOS B JON 'O
+10}e018 30 JA/WeI |°0 JO jBljuelod UojSS|We pejeqeun ue Lo peseq ese Buojjuow SnONLjUod ainbel jey) SEoIN0S UOISS|e Jjy g
*JejeLuElp U) SUCISJW £°( B8 JBY} SelenolNed JO %2666 9A0WeI |||M Jejl YdIH elbujs v e

10} yoeo
%L6'66 S3YAS NI SHALN Vd3IH OML ALITIOVA ONITANVH LNIWdINDIA ALIAVS/O-LLNY 100 obol ddo
samnonn
%.6'66 ¥3ALS VdaH ANILOVOIQVYH TANTT-MOT 4O UAISNVHL GNY ONIGYOINN L00 6191 ddo
3NON aNON V3¥VY NOLLVINWNOOY JLSYM SNOQNVZYH ANV TvO19070Iavy 100 Lol ddd
!
IANON aNON (304N0OS LNIOJ-NON) | ANOd NOILY100¥3d | vauy FAX:] ddo
b
aNON aNON (30uNOS LNIOJ-NON) Z GNOd NOLLY10043d | vauv Lol ddo
109)))} yoro
%L6°66 S3143S NI SH3LTIH VdIH OML 7730 HIVdIY HOLYININVIN 100 8091 ddo
ANILOVNI ANLOVNI - L# 138 Nig ¥00 S6L ddd
10)j)} yoBe
%.16'66 (SNIg) SIS NI SH3LTI4 VdIH OML SNIG 3OVHOLS IHL GNY SNIg
(1LINYA) 3NON 2OVHOLS 3HL ONIONNONUNS LINVA 3HL SLNIA - 9# 138 Nig ¥00 16L dd0
lo)|} yoes s3¥as "ALIIOVH
%L6°66 NI S¥3L7Id Yd3H OML ¥O ¥3LTId Vd3H (Lsv4) 3OVHOLS ONV 13NIHONTH SHL SINAA ‘MOVLS LSVd 100 29 ddo
101} yoeo .
%.6'66 (SNIg) SIS NI SHIALNL VdIH OML SNig IOVHOLS FHL OGNV SNI
W1INYA) 3INON FOVHOLS JHL ONIGNNOYUNS LTINVYA IHL SLNIA - S# L3S Nig £00 soL ddo
(a3LsaL LON)
%.6'66 H3LE VdaH (921-345-S3A) MNVL FLSYM LOH ONINIVLNOD LINVA 804 LN3A 200 voL ddo
@3Ls3L LON LNG Q31VLSNI . (aaLs3aL LON 1Ng A31TVLSNI SHALA
SIS NI SHIL UL Vd3H OML VdaH OMUD SNIE 3DVHOLS FHL ANV (Qa¥3L4-VdaH LON) SNIg
INON wINYA INON ADVYHOLS JHL ONIANAOYUNS LINVA THL SLN3A - b# L3S NIg 200 092 ddo
*SdY ©0d NI G343LN4-VdIH 31ONIS SNIS 3OVHOLS
%L6'66 (SNI9) ¥3L1d Vd3H *HOHNOS V HIONOT ON VIYY LINVA (Q343L U4 LON) SNIg
(WINVA) INON ADVHOLS THL ONIANNOUHNS LINVA JHL SLNIA - €# 138 NIg 100 17 ddo
*Sd¥ 90d NI GaN3L714-Vd3H J1ONIS SNiF 3OVHOLS
%L6°66 (SNI8) ¥3LUd Vd3H *JOUNOS Y ¥ADNOT ON VANV LTINVA (3431714 LON) SNIg
(LINVA) aNON FOVHOLS IHL ONIANNOVUNS LINVA JHL SLINIA - Z# L3S Nig 100 147 ddo
*SdV 90d NI Qa¥3L14-Vd3H 31ONIS SNIg 3OVHOLS
%L6°66 (SNIg) ¥3L1d Vd3H *IO¥NOS V JIONOT ON VANV LINVA (Q343L 74 LON) SNig
(LINYA) 3NON FOVHOLS 3HL ONIGNNOUUNS LINVA IHL SINIA - 1# 135S Nig 100 r4] ddo
Jeyjy yoeo S3IH3S NI SYALL Vd3H IIUHL ALIOVS
OL dN YO ¥3L3 VdaH ONINIOTYD 2LSVM MIN FHL ONIGNTONI ¥OVLS NIVIN ddD 100 802 ddo
5 QlLdjHOS3a 30MNOS'; 1 © A aNant | oaiE | vy
I8N - (ddOD ANV ONISSEDONL TVOINEHD QHVAI -

(ponuiuo9) s321n0g uolissiwg Ay [esibojoipey ddol

"¢-ll siqel

17




‘€00-229-42d Seoejdes 001n0s uojssiwe sjyy ‘0
-10)e016 J0 2oy |°g Jo jeusjod UOJSStS pojeqeun ue uo peseq are Bujojjuow snonujjuod e1nbes Jey) SesIN0s UISS|We iy °q
“19jowelp Uy suoIojw g'0 o1e Jey) sejejnojued JO 9 26°66 SAOWS] [I|M Jo)|) YdIH ejfuis v ‘e

%L6'66 S¥31114 Vd3H YNVE INO AOVLS HLNOS LSNVHXT UM 100 98L y3ad
%L6°66 MNVE Y3114 VdIH 3NO

X %06 ¥3L714 3SNOH 9vE MOVLS HLYON LSNVYHX3 443m 100 ssL y3d
%L.6'66 MNVYE H3L714 Yd3H 3NO ‘AOV.LS Lsv3

X ' %06 S3143S NI S¥3ALT4 3SNOH OV8 OML LSNVHXT 43I "INOOY ONIZIS MIN ANV HOLOVIWNOOD SLN3A ot00 9594 ¥3d
%L6'66 . ' FEINER AL WOOY NOD3A - JINIS NOILLYNINVYANODAA V WOYL LN3A o 029 y3ad
%S'86 A}ALTL 3LIN0AZ UIATIS MNVE INO

Jej| yoee

%L6'66 SYH3L7I4 Vd3H XNYE aNO ASANVYLS NO Si 3OLOV3Y - MOVLS NIVIN HOLOV3IN H8d 910 029 y3d

$991N0G uolssiwg J1y Jesibojojpey ealy 49d ‘v-ll diqel

18



19

*821n0s |8o}fojoipes B Jebuc} oN O
* J0)8016 10 JA/WeIW L'0 Jo jepus)od uojssjiue pejeqeun ue uo peseq oie Bupojuow snonujuod el nbel Jey} Se2IN0S uoiSS|We I °q
*1ejowelp U} suolojut g'Q- 018 J8Y) seje|nojped Jo %2666 ©A0WeN ||IM 18|l YdTH ojbuis v ‘B

’ (SLINN V10430 3180w
INON ANON | SLINN INIWLYINL NOILOVULXI WNNOVA ¥OdVA J34HL 80-2 NO Ty
3INON 3NON HIOVLS d45M 100 629 AW
3NON . 3NON HOVLS 4SM 100 829 AWM

SUIQUOSAY O (33YHL MNNVE

J8}) YoBo ¥ HLIM S3143S NI ¥3L 714 Vd3H 3NO W3LSAS TO¥LNOD GNV
%1666 MNOVLS OL 311 Vd3H 3NITNI 3NO ONITJINYS SYO 3OVAS QVAH 9 MOVLS ALINIOVH ONILNIA Wnua 100 619 I

SISATVNY WOIS010IAVY ¥O4 NOLLYNVdINd

%1666 ¥31714 VdIH HONIFPZ X bZ 3NO I1dINVS TYLNIWNOYIANT HO- @3SN GOOH AYOLYHOSY dH 600 109
qOTHOLINOW: . -
AISNONNLLNOD
n,:zoo ZmEm <Z¢§ mHm<3 mz,wo.«oaaﬁ

$321n0S uoissiwg A1y [esibojoipey JNMY G-Il 3lgel




*G66) 10} WIS} 82IN0S B JON O

102018 10 JAnuesw 1°0 JO [ejuejod uojssie psjeqeun ue uo peseq e Sulojuows snonujLod eijnbe) JeYy} S62IN0S UOISS|We J)Y 'q
*19}0Welp U} SUOID £'0 018 JBY} sejeinojued Jo % 6°66 eAoWSl ||1M Jelll Yd3IH eifuis v e

%L6'66 SHNVE ¥3LT4 VdaH OML (Z1# MOV.LS V) ALITIOVS NOLLVWYIOZY SS300ud | 020 189 NVL
(SL#MOVLS avd) AOOH HANIOVD

%.6°66 SYNVE H3L VdaH OML ‘QOOH ¥IANQ ONIANTONI ALIIOVA NOLLYWY1O3Y §S3008d | 810 189 NV.L
(bL# MOVLS
%05 ¥388NYOS avy) (60Z-43) avy YO SHALNL Vd3IH GNV “ON HOd ¥3ganyos

%.6'66 SYNVE ¥3LT Vd3IH OML HLIM IOV OIMLIN HOd ALITIOVZ NOLLYWYIO3Y $8300¥d | 210 189 NVL
(102-42)

%L6°66 SHNVE H3AL A VdaH OML $S300Ud ONINNLOVINNYI (9% MOVLS Gvd) SS300Nd HLNOS | 420 6.9 NVL

(z02-42) .

%L6'66° SHNVE ¥3AL U4 Vd3H oMl $53004d ONRINLOVANNYIN (L# MOVLS avy) SS300Ud HLNOS | 920 6.9 NVL
(€02z-43)

%L6'66 SYNVE ¥3LTI4 VdaH oMl $5300¥4d ONINNLOVANNYI (8% MOVLS Avd) $S300¥d HLNOS |  S20 6.9 NVL
av1 00 JHL WOY: SNOISSING STANTONI ANY (02-43)

%L6'66 SHNVE Y3L I Vd3H OML $53004d ONINNLOVANNYIA - (64 YOVLS Qvd) SSA00Ud HLYON | p20 6.9 NVL
Qv 00 IHL WON SNOISSING SIANTONI ANV (502-43)

%L6'66 SHNVE ¥3L 4 Vd3H OML $S300¥d ONIMNLOVINNYIA (0L# MOVLS QYY) SSIO0Ud HLYON | €20 6.9 NVL
Y1 00 IHL WON- SNOISSING SIANTONI ANY (902-43)

%L6'66 SYNVE ¥3LId Yd3H OML $5S3004d ONINNLOVANNYA (LL# MOVLS QYY) SS300¥d HLION | 220 629 NVL

%L6'66 SYNVE ¥3L UL VdaH OML (b# YOVLS Qvy) SSF00Ud ONINNLOVANNYIW | 10 629 NVL

%L6°66 SMNVE ¥3LU4 VdIH OML $53008d ONIMNLOVANNYW - (€# MOVLS avd) vZ anInm | €Lo 629 NVL

%L.6'66 SNV ¥3LTd VdaH oML (5# YOV.LS avy) SS300Ud ONINNLOVANNYIN | 210 629 NVL

%L6'66 SNV ¥3LT VdIH OML (z# YOVLS avd) av1 TONLNOD ALIVND | 61} 109 NVL

%L6'66 SYNVE ¥ILTE VdaH OML | (L# MOVLS Qvd) MOVLS $S300ud LNIWJOTIAIA ANY HOHVYIS3Y | 6€0 109 NVL

ALINIOVA LNIWLYIHL H3LVMANNOYD 8.0-1 RO

aNON aNON NVL
%1666 vdaH oWOOY NOILYNIWYANOOSA INJWAINDI |  gel 09 NVL
s3as V3NV XaNNY
%L6'66 NI S¥3L714 VdaH 334HL OL INO 7730 LOH GNV 1130 LOH NV.L JHL O MOVLS LSNVHX3 NIvW | 100 veL NVL
ANON 3NON "SHNVL MO SLNIA "3OVHOLS ¥3LVM JAILOVOIQYY | 100 9zL NV.L
"SILSYM QINOIT FALLOVOIaYY 13ATT
aNON aNON -MO'T ONINOLS ONY ONIAIZOY HOd Q3SN SHNVL ¥O4 LIN3A | 100 999 NV.L
"NOLLYNZdO
NI LON "MOVLS NIVIN 3HL WO aasva1ay si LYHW OL
UVNNIS ISVET13Y O WILNILOD V S| IUIHL "Q3LYNIWVLNOD
SI AN3A 40 FAISNI *dOHS LOH HO VNV QVd 440-daLs
aNON aNON ¥Od LSNYHXI WOOY - LSNVHXT INOOY FONVHO dOHS LOH NV.L

$92In0g uoissiwg A1y Jedlbojoipey NVL "9-1l 2lqelL

20



*G661 10} W6} 601N0S B JON 'O
+10180108 10 JAAWBIW |°0 JO [EjjUB}Od UOISS|WE Pojeqeun ue Uo peseq oB Bujio)jLow SNORY|U0D a1jnbes Jey} Se21N0S UOJSS|WS Iy q
*J9j8WE|p U} SUOION £°'0 ©18 81} Sejejnojued JO 9%26'66 @AOLS |||M ol YdIH ejBujs v ‘e

INON INON MOVLS NIVIN MLY 100 oLL Vil ‘
“JOHLNOD LN3N1443 "MOVLS
ON HO ¥3L4 VdIH INO aAVH a3aLsit SIHL LNO LN3A LSNVHXE ONIATING S09-VHL ANV '¥388nY¥0S
S30¥NOS YIHLO 1V "¥ALH VdaH LN3A 71130 LOH av1 199/b09-VYL ‘(SVINVY 2ES ‘199 'p09 WOYS)
leyy yoeo YV HONOY¥HL G3LN3A SI ¥388NM0S LN3A YNVL HOLYD ‘ANOLYHO8Y WNILIML il 3HL (NwMoa
%L6'66 AN3A 7130 LOH 199 - 09-vil LAHS HYOLOVIY) HOVLS NIVIN (MLW) HOLOVIY LS3L TWINILYIN 100 oML il
YLV LY 301440 SOISAHA _
%L6'66 H3ALS VdaH HLIVAH 3HL ANY SGOOH ANLSIWIHO 13M OML WONd LSNVHXI 860 0.9 viL
%L6'66 ¥3ALS Vd3H 1SNVHX3 QOOHINWNA LEL AYOLYHOBY 980 0.9 viL
(M1v) ¥OLOVaY LS3L Q3ONVAQY NI
%L.6'66 H3ALNI VAIH | HILVYAA ONITOOD AUVANOOIS ANV ANVININC ¥O4 GOOH 31dWVS v20 0.9 vl
aNON aNON oLSNYHX3 AOOHIWNA 00} ANOLYHOBY 510 899 viL
INON aNON oLSNVHXI QOOHAWNS 86 ANOLYNOEY] £10 899 vyL .
(SWOOY 3HOLS Z ANV N
%L6'66 ¥ALT VdaH SAOOH £) NOISNILX3 ONIM AYLSINSHOOIGVY M3N 3HL SLNIA 800 199 vl
%L6'66 ¥ALT VdaH oQOOHIWNS ¥00 099 viL
STIVINELYIN SALLOYOIAVY
<0 NOLLONYLSIA MO *ONITENISSYSIA ‘ONINBNISSY
%L6'66 Y3174 VaaH ‘SNOLLYY3dO NOLLYNIWV.LNOOIA 304 a3sn 1130 LOH 1$0 29 VL !
AHAVHSOTIVLIN OSTV - STVINIALYIN SALLOVOIAVY
4O NOLLONYLSAA YO "ONITAWISSYSIA 'ONITaNISSY
%L6'66 ¥3L VdaH ‘SNOLLYY3dO NOLLYNINVYLNOOIG 304 a3sn 1130 LOH 0€0 29 VL
SIVINALYN JALLOVOIQYY
<40 NOLLONYLSIA HO 'ONITaWISSYSIA 'ONINaNasSY
%L6'66 AL YdaH ‘SNOLLYH3dO NOLLYNINVLNODIG 804 @3sn 130 LOH 610 2€9 vyl
%L6'66 A3LL VdaH (g661 Bupnp pesn jou) QOOH LSNVHXI WOOY NOLLVNINVINODIG SL0 FA:] vl
aNON aNON 09 NI LSNVYHX3 QOOH aIoV OINOTHON3d vL0 09 Vil
3INON INON $09 NI LSNVYHX3 QOOH dIoV OINOTHONId £L0 $09 viL
aNON INON 09 NI LSNVYHX3 QOOH IOV JINMOTHONId zL0 v09 viL
(v09/L99)
¥3Ld VdaH LSNVHX3 QOOHIWNA AHOLYHOEBYT AULSINIHOOIaVY Wil S€0 v09
- GQEHOLINON FETE T L a S SR
AISNONNILNOD! 'NOLLGINOSIQ TOUINOD INaNT44a " <2 - - e CJANEA | e | ARV
. : MSS 1 ZLI6T ~ dodaaoy asarvan i A RT(VYI) VENY JOIDVAY LSHL’ |

$92.N0g Uoissiwg N1y [esibojolpey VML “Z- dlqeL



"juejeajnbe asop aAjoe)e fejuejod i §

0 %40L< OJNJISUOD JOU Op Sepjionu aYjoeds asey)

‘suojje|nojes Bupesujbus uo peseq pejewlise AOA)JBAIBSUOD SUOISS{WT O
(1xe1 80g) 021n0g pesojuoly esueljdwoy Aisnonujuo) e 1e8uoj oN *

©

06°A/06-3S 04 0) pawnssy "o

|918nboeg am_mvmmm.uﬂ_ _Mz wumdoh__nw.vmﬂ m
ge1-8X
wggl-exX
SEL-9X
eel-8x
8-361°¢ S-3vby 06-A/06-1S
S-36v°p 9-3L¥'S wezi-e1/621-9S
§-388°C §-390°C . 901-44/301-ny
8-308'€ 8-30L'6 6€¢-nd
8-396'¢€ L-318'8 8ee-nd
pS-unN
88-1)
18-
wgg-1y
oP-309'9 0+390'9 68~
95°399°C o0kabr'L ott-aLL'S o€-309'6 62l
mv.mom.m ¢ 36PE of-38L°6 o0+36EY €-H
0 0 =TT 1-308'9 oEWWED/ejeg SS0ID
0 0 L-368°} 5-3el'e qUdiv $s019
L3zl yG1-n3a
8-320'6 y-3L8°C w/el-eg/LEL-SO
L4358V ) vEL-SO
09-00
160D .
om.mlum.u N a4 9036’ ¥1-0
0+3LEY (X1

G661
Buing sanijioed 1aNI wold (s92inog pasojiuoly asueijdwon Alshonujuos) sapionuolpey aainos jujod gl alqel

22

T

L et

e e ———-

. %

SR

2

A NG

o

TR



Table 1I-9. Point Source Radionuclides (All Other Release Points) From INEL Facilities

During 1995

Ac-227 1.5E-9

Ac-228 1.1E-7

Ag-110 2.0E-6

Am-241 1.0E-6 3.4E-11 1.1E-11
Am-243 7.0E-7 2.5E-13

Ar-41 5.4E-2 1.3E+3
Ba-139 1.3E-3
Ba-140 4.8E-5
C-14 7.7E-1

Ce-141 6.1E-11
Ce-144 1.4E-7

Cm-242 1.9E-11

Cm-244 1.6E-11

Co-57 8.6E-7

Co-58 3.3E-11
Co-60 1.2E-6 7.2E-14 3.9E-7 1.1E-4
cr-51 1.0E-3
Cs-134 2.7E-8 8.5E-7
Cs-137/Ba-137m 6.0E-7 1.5E-4 1.4E-8 72E-14 2.7E-7 1.3E-5
Cs-138 ' 1.7E-1
Eu-152 5.3E-7 8.4E-6

Eu-154 1.3E-6

Eu-155 1.3E-6

Gd-148 1.5E-10

Gross Alpha® 2.79E-7 4.0E-8 4.2E-8 1.3E-6
Gross Beta® 1.0E-5 1.6E-7 2.1E-6 7.8E4
Gross Beta/Gamma® 1.2E-5

H-3 5.9E-2 2.1E-4 9.3E-2 6.8E-3 1.3E+1
Hf-181 1.4E-11
Hg-203 5.1E-5
{-129 1.8E-8

1-131 5.4E-6 1.8E-3
1-132 2.6E3
1-133 19E-3
1-134 32E3
1-135 3.2E-3
1r-192 5.6E-7
Kr-85 4.3E-1

Kr-85m S.1E+0
Kr-87 2.9E+0
Kr-88 8.5E+0
La-140 9.1E-5
Mn-54 1.1E-6
Mo-99 S.2E-5
Na-24 2.8E4
Nb-85 3.1E-8

Np-237 5.3E-8 1.4E-11

Np-239 2.0E-10
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Table 11-9. Point Source Radionuclides (All Other Release Points) From INEL Facilities During 199!

(continued)
Os-191 1.6E-5
Pa-234/Pa-234m 7.8E-13 4.4E-6
Pm-147 82E-8
Pr-144 1.4E-7
Pu-238 9.4E-7 2.6E-7
Pu-239 1.4E-7 5.8E-7 1.2E-6
Pu-240 3.8E-11
Pu-241 1.9E-7
Pu-242 3.3E-13
Ra-226 1,0E-7
Ra-228 8.7E-6
Rb-88 _32E+0
Rb-89 : 14E2
Re-186 3.2E-10
Re-188 4.3E-5
Ru-103 . 2.6E-12
Ru-106/Rh-106 3.1E-8
Sb-124 1.6E-12
Sb-125/Te-125m 74E-7
Sm-151 1.6E-9
Sm-153 2.5E-10
Sr-90/Y-80 2.0E-4 6.0E-9 1.1E-5
Sr-91 1.5E-4
$r-92 2.6E-5
Tc-99m 2.0E-3
Th-228 6.3E-8
Th-229 2.0E-7
Th-231 5.6E-12
Th-232 2.4E-7
Th-234 7.8E-13 4.4E-6
U-232 4.4E-8
U233 1.5E-7 '
U-234 3.5E-6 \ 57E-7
U-235 8.7E-8
U-236 1.4E-11
U-238 1.8E-6 : 4.4E-6
W-187 7.4E-4
Xe-133 6.4E+0
Xe-135 . 2.9E+1
Xe-135m 1.5E+0
Xe-138 3.2E+0
Y-91m 1.8E3
Zn-65 5.4E-5
Zr-g5 1.5E-8 ‘

a. 1 Curie is equal to 37 Giga Becquerel
b. Assumed to be Pu-239
c. Assumed to be Sr-90/Y-90
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lll. DOSE ASSESSMENTS

Summary

Tables III-1 and III-2 summarize the 1995 INEL emission points for continuously compliance monitored
sources and all other point sources, respectively, and the EDE associated with each. Table III-3 summarizes
the 1995 diffuse emission sources at the INEL, and the EDE associated with each. 40 CFR 61, Subpart H,
requires that "compliance with the standard be determined by calculating the highest effective dose equivalent
to any member of the public at any off-site point where there is a residence, school, business or office." The
EDE to the one true MEI calculated for emissions from continuously compliance monitored release points
during 1995 is 2.88E-03 mrem (2.88E-08 Sievert). The EDE to the one true MEI for the remaining point
sources is 2.83E-03 mrem (2.83E-08 Sievert). The diffuse source EDE to the one true MEI is 1.23E-02 mrem
(1.23E-07 Sievert). These EDEs, when summed, result in a calculated 1995 total EDE to the one true MEI
from the entire INEL of 1.80E-02 mrem (1.80E-07 Sievert). .

The following sections provide the methodology used to calculate radiological dose impacts, and the dose

impacts associated with each INEL operations area.
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Table ill-1. Summary of 1995 Effective Dose Equivalents to the MEI from
Continuously Compliance Monitored Release Points at INEL

EDE
Release Point (mrem)*
ANL-W
EBR-II and FCF (ANL-764-001) 7.77E-06
2. HFEF (ANL-785-018)
CFA
CFA has no Continuous Compliance Monitored Sources
ICpp
1. ICPP FAST Stack (CPP-767-001)° 4.99E-07
2. ICPP Main Stack (CPP-708-001) 2.86E-03
NRF .
NRF has no Continuous Compliance Monitored Sources
PBE
1. WERF North (PER-755-001) 1.67E-07
2. 'WERF East (PER-765-001) 4.25E-06
RWMC
RWMC has no Continuous Compliance Monitored Sources
TAN
TAN has no Continuous Compliance Monitored Sources
TRA
TRA has no Continuous Compliance Monitored Sources
| 288E03

a. The EDE shown is to the INEL MEL
b. No longer a Continuously Compliance Monitored Source (See Text)
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Table lll-2. Summary of 1995 Effective Dose Equivalents from Other Release Points

at INEL
EDE
Release Point mrem)*

ANL-W

1. ANL-W Ground Level Releases? 2.73E-07
CFA

1. RESL 1.53E-05

2. CFA Ground Level Releases? 0
ICPP

1.
NRF

1. 4.05E-04
PBF

PBF (PER-620-016) 1.33E-07

2. WERF South (PER-756-001) 0

RWMC
Drum Venting Facility (WMF-615-001) 0

2. 521E-11
TAN

1. SMC (SMC Stacks S1-S14) 1.51E-06

2. TSF Exhaust (TAN-734-001) 8.36E-08

3. Remaining TAN Sources (Composite Ground Level Release) 2.04E-12
TRA

1. Alpha Lab (TRA-604-001), TRA Hot Cell (TRA-632), and Chem.Lab.  1.71E-06
Addition (TRA-661-008)

MTR (TRA-710-001) 1.49E-06
ATR (TRA-770-001) 2.38E-03
4. Remaining TRA Sources (Composite Ground Level Release)b 7.03E-07

a. The EDE shown is to the INEL MEL
b. Includes stack releases being modeled as ground level releases due to building wake effects.
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Table IlI-3. Summary of 1995 Effective Dose Equivalents from Diffuse Sources at

INEL
EDE

Release Area mrem)*
ANL-W 0

CFA 4.16E-05
ICPP ' 5.06E-07
NRF 2.19E-06
PBF 1.88E-06
RWMC . 9.92E-03
TAN 3.92E-07
TRA 5.83E-04
0U10-06 1.80E-03

a. The EDE shown is to the INEL MEI
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Description of Dose Model and Summary of Input Parameters

General

The CAP-88 computer code (EPA 1990) was used to calculate the effective dose equivalent (EDE) from INEL
releases. CAP-88 is approved for use by the U.S. Environmental Protection Agency (EPA) for demonstrating
compliance with 40 CFR 61, Subpart H. Because the maximally exposed individual for emissions from INEL
facilities is more than 3 km from all emission sources, the COMPLY code was not used. The output from
CAP-88 is the EDE, which includes the 50-year committed EDE (CEDE) from internal exposure through the
ingestion and inhalation pathways and the external EDE from ground deposition and air immersion. The dose

conversion factors are from the RADRISK dosimetric data base.

Site-specific 1995 wind data collected by the National Oceanic and Atmospheric Administration (NOAA) were
used as input to the CAP-88 computer code (see Appendix B), with calm wind periods incorporated into the
lowest wind speed class. Most INEL facilities have NOAA stations onsite; the exception is ICPP, where Grid
III station data were used. Grid III is located approximately 1.1 mi (1.8 km) north-northwest of ICPP. Table
I1-4 summarizes met tower locations and heights of wind measurements. The sector-averaged option was

chosen for the atmospheric dispersion calculations since this reflects annual average conditions within a sector.

The majority of the input data used in this analysis were default data from CAP-88. Input parameters
differing from the CAP-88 defaults are listed in Appendix D with the associated value and reference.

Where appropriate, daughter progeny were included explicitly in the source term for the releases. Examples
of parent/progeny pairs incorporated in the analyses are Cs-137/Ba-137m, Sr-90/Y-90,

Ru-106/Rh-106, Sb-125/Te-125m, and Kr-88/Rb-88. The first three progeny of the U-238 decay series
(Th-234, Pa-234, and Pa-234m) were modeled as being in secular equilibrium with U-238.

Point Sources

Emission points were modeled as either stack or ground-level 'releases based on EPA guidance (EPA 1989)
and NCRP guidance (NCRP 1989). This guidance states that if the release height is less than or equal to 2.5
times the building height from which the stack emerges, then building downwash will lower the release height
and a ground-level release should be used for modeling purposes. Stack-specific data for the INEL emission

points which were modeled as stack releases are provided in Table III-5.

Diffuse Sources

Diffuse sources at the INEL include contaminated soil areas, fuel storage pools, evaporation ponds, etc. For
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this report, soil areas that were radiologically controlled (i.e., posted as a SOIL CONTAMINATION AREA)
were considered potential source terms for diffuse emissions. The source term data for soils included
conservative estimates of the surface area of each source and an estimate of the activity concentrations of
specific radionuclides per unit mass or area. These data were used to estimate an annual release rate for each
radionuclide, with units of Ci/yr, for input to CAP-88. Details of the source term calculations and the basis
for the resuspension rate of 1E-12 s for undisturbed soils are provided in Engineering Design File NES-94-
002.1 maintained at the INEL. Again, CAP-88 was used to calculate the resulting EDE. Diffuse sources were
modeled as ground-level releases. Table II-10 (Section II) identified each release point for diffuse emissions,

area of source, concentration, radionuclide inventory and the release (Ci/g).

Table lll-4. Sources of Wind Data for 1995 CAP-88 Atmospheric Dispersion Modeling of
Releases from INEL Facilities

Met Tower Measurement Averaging

Facility Location Level (m) Period

ANL-W ANL 10 1995
80

CFA CFA 10 1995

ICPP Grid III 10 1995
61

NRF NRF " 10 1995

PBF PBF 10 1995

RWMC RWMC 10 1995

TAN TAN 10 1995
: 45

TRA TRA 10 1995

~

Table III-5. INEL Stack Data for Releases Modeled as Stack Releases

Measurement Stack Stack Stack Stack Stack
Level Height Diameter Radius Flow Velocity
Release Point (m) (m) (m) (m) (m®/s) (m/s)
ANL-764-001 80 61 1.55 0.78 23.1 122
CPP-767-001 61 48.83 1.65 0.82 412 193
CPP-708-001 61 762 1.98 0.99 51.6 16.7
PER-620-016 10 229 .0.5 1 025 24 116°
TAN-734-001 45 48.3 1.14 0.57 8.5 8.3
TRA-710-001 10 76.2 1.52 0.76 57 3.1
TRA-770-001 10 762 152 0.76 212 11.6
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Compliance Assessment

MEI Determination

In previous reports, the approach used for demonstrating compliance for the INEL was to calculate the offsite
dose for a maximally exposed individual (MEI) for each INEL area and then sum the EDE from those areas.
This approach was taken in previous years because the CAP-88 code cannot readily calculate EDE

contributions from facilities not located in close proximity.

However, for this report the MEI was calculated based on a single receptor point, and the EDE reported is all
of the area's contributions to thai: one receptor point. In order to calculate the MEI location, a series of batch
files were prepared for the CAP-88 computer code, one for each major release point to each of the 63
potential MEI locations. Figures 2 through 10 illustrate the sector maps from each INEL area and the 63
potential MEI locations. The output from these batch runs were then electronically transferred onto a
spreadsheet and the offsite dose was calculated at each of the 63 potential MEI locations. This spreadsheet is
provided as Table III-6. The INEL MEI was then readily obtained by selecting the offsite point with the
highest EDE. Once the MEI was located, emissions from all point and diffuse sources were modeled to this

INEL MEI point. For CY 1995, the MEI was receptor #1.
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Table llI-6. MEI Determination Table

Locsti
1 7.77E-06]  8.27E-06| 2.85E-03 3.11E-06 4.05E-04 9.92E-03 2.37E-03 1.80E-03 1.74E-02
2 6.25E-06 1.11E05 3.25E-03 211506 3.356-04 5.79E-03 2.23E-03|  1.37E-03] _ 1.30E-0Z]
3 2.99E-06 T.24E-06 2.95E-04 1.16E-06 2.33E-04 1.10E-03 3.00E-04 3.89E-04 2.32E-03 ]
r 2.80E-06 T.41E-06 3.23E-04 T.01E05 2.08E-04 9.72E-04 2.35E-04 3.23E-04 2.07E-03 |
5 2.02E-06 1.47E-06 3.60E-04 T.14E-06 2.225-04 1.356-03 3.41E-04 3.49E-04 2.63E-03
6 2.62E-06 2.40E-06 7.42E-04 1.77E-06 3.34E-04 1.08E-03 7.39E-04 6.15E-04 3.52E-03 |
7 2.77E-06 2.09E-06 5.85E-04 1.96E-06 4.26E-04 1.85E-03 5.54E-04 486E-04 3.91E-03 |
3 2.92E-06 T.99E-06 5.35E-04 2.15E06 3.97E-04 1.74E-03 1.276-03 8.49E-04 4.80E-03 |
9 5.82E-06 1.50E-06 247E-04 T.74E06 1.605-04 §50E-04 2.405-04 2.74E-04 1.78E-03 |

10 5.65E-06 1.50E-06 Z.15E-04 1.65E-06 1.50E-04 §.10E-04 2.13E-04 2.51E-04 1.65E-03 |
11 5.37E-06 1.42E-06 1.88E04 1.51E-06 1.42E04 7.76E-04 1.91E-04 2.28E-04 1.53E-03 |
12 5.62E-06 1.45E-06 1.97E-04 T.64E-06 1.44E-04 7.86E-04 1.57E-04 Z.35E-04 1.51E-03 |
13 5.80E-06 1.47E-06 2.04E-04 1.73E-06 1.46E-04 7.92E-04 2.025-04 2.40E-04 1.59E-03 |
14 6.04E-06 1.51E-06 2.21E-04 1.86E-06 T.51E-04 €.11E-04 2.14E-04 252504 1.66E03

15 6.23E-06 1.55E-06 2.33E-04 1.97E-06 1.54E04]  8.29E-04 2.24E-04 Z.60E-04 1.71E03

16 6.736-06 1.64E-06 2.66E-04 225606 1.70E-04 T.66E-03 5.79E-04 452E04|  3.14E-03]
17 6.93E-06 T.67E-06 2.785-04 237606 1.74E04 1.69E-03 6.005-04 4.64E-03 3.22E-03 |
18 7.24E-06 1.71E-06 2.94E-04 2.56E-06 1.78E-04 ~1.72E-03 6.26E-04 4.78E-04]  3.31E-03|
19 7.68E-06 1.79E-06 3.24E-04 283606 1.88E-04 1.79E-03 6.81E-04 5.05E-04 3.50E-03 |
20 7.63E-06 2.74E-06 6.44E-04 279E06]  L.83E04 1.75E-03 6.526-04 491E-04 3.73E-03 |
21 7.58E-06]  2.70E-06 6.24E-04 2.76E-06 1.79804]  1.73E03 6.31E-04 3.80E-04 3.66E-03 |
2 T.09E-05 2.61E-06 5.86E-04 3.09E-06 1.72E-04 1.68E-03 5.935-04 4.60E-04 3.51E-03 |
Z3 1.21E05 2.78E-06 6.62E-04 3.65E-06 1.84E-04 1.77E-03 6.60E-04 4.95E-04 3.79E-03 |
24 1.27E-05 2.86E-06 6.97E-04 3.94E-06 1.89E-04 1.80E-03 6.91E-04 5.11E-04 3.91E-03

25 1.27E-05 2.86E-06 6.97E-04 3.94E-06 1.89E-04 1.80E-03 6.91E-04 S.11E-04 3.91E-03

26 1.33E-05 3.01E-06 7.64E-04 4.24E-06 2.01E04 1.88E-03 7.60E-04 5.44E-04 4.17E03

27 1.46E-05 3.16E-06 8.27E-04 4.87E-06 Z.11E-04 1.95E-03 8.18E-04. 5.71E-04 4.40E-03

28 1.49E-05 3.20E-06 8.45E-04 5.05E-06 2.14E-04 1.97E-03 8.35E-04 5.79E-04 4.47E-03 |
29 1.51E-05 3.22E06 8.57E-04 5.16E-06 215604 1.58E-03 8.46E-04 5.84E-04 4.51E-03 |
30 1.54E-05 3.256-06 8.68E-04 5.28E-06 2.17E-04 1.59E-03 8.571E-04 5.89E-04 4.55E-03

31 1.46E-05 3.10E-06 8.00E-04 3.89E-06 2.05E-04 1.92E-03 7.87E-04 5.57E-04 3.29E-03 |
32 1.43E-05 3.02E-06 7.65E-04 4.76E-06 1.58E-04 1.88E-03 7.50E-04 S39E-04 4.16E-03 |
33 1.44E-05 301506 7.60E-04 4.79E-06 157604 1.87E-03 7.44E-04 5.36E-04 313503

34 1.49E-05 3.05E-06 7.81E-04 5.02E-06 2.00E-04 1.89E-03 7.63E-04 5.45E-04 4.20E-03 |
35 1.55E-05 3.05E-06 7.80E-04 5.36E-06 1.376-04 1.89E-03 7.56E-04 5.42E-04 4.13E-03 ]
36 1.67E-05 3.08E-06 7.93E-04 5.97E-06 1.36E-04 1.91E-03 2.93E-04 2.93E-04 3.45E-03 |
37 2.54E-05 1.81E-06 3.81E-04 5.91E-06 1.21E-04 1.836-03 2.90E-04 2.91E-04 2.96E-03 |
38 1.64E-05 3.00E-06 7.58E-04 5.83E-06 1.32E04 1.87603 2.84E-04 286E-04 3.36E-03 |
39 2.44E-05 1.71E06 3.45E04 5.58E-06 1.18E-04 263E-03 3.04E-04 3.01E-04 3.736-03 |
40 2.40E-05 1.69E-06 3.36E-04 5.44E-06 1.16E-04 2.60E-03 3.12E-04 3.06E-04 3.70E-03 |
a1 2.29E-05 1.63E-06 3.11E-04 5.08E-06 1.12E-04 2.54E-03 3.71504 3.45E-04 3.71E-03

a2 2.38E-05 1.65E-06 3.21E-04 3.37E-06 1.13E-04 2.57E03 3.49E-04 331E04 3.72E-03 |
43 2.41E-05 1.66E-06 3.24E-04 54TE06 1.13E04 2.58E-03 3.50E-04 3.56E-04 3.80E-03 |
34 2.33E-05 1.61E-06 3.05E-04 5.20E-06 1.05E-04 2.53E-03 2.71E-04 282604 3.53E-03 |
a5 2.20E-05 1.55E-06 2.786-04 4.79E-06 T.05E-04 2.45E-03 2.56E-04 2.65E-04 3.38603 |
46 1.95E-05 1.56E-06 2.80E-04 3.16E-06 7.68E-05 2.49E-03 7.00E-05 1.40E-04 3.08E-03 |
a7 2.05E-05 1.60E-06 3.01E-04 3.43E-06 7.90E-05 2.55E-03 7.44E-05 1.48E04 3.185-03

48 2.11E-05 1.64E-06 3.14E-04 3.50E-06 8.07E-05 2.59E-03 7.74E-05 1.53E-04 3.24E-03 |
49 2.52E-05 6.42E-07 1.17E-04 4.61E-06 8.74E-05 2.79E-03 9.22E05 1.74E-04 3.29E-03 |
50 2.75E-05 1.88E-06 4.17E-04 5.30E-06 O.18E-05 2.89E-03 T.01E-04 1.85E-04 3.72E-03 |
51 1.35E-05 6.376-07 1.156-04 2.286-06 8.43E-05 2.74E-03 8.92E-05 1.J0E-04|  3.22E-03 |
52 1.25E05 G.14E-07 1.06E-04 201506 8.01E-05 2.69E-03 8.23E-05 1.60E-04 3.13E-03 |
53 1.20E-05 6.05E-07 T.03E-04 1.48E-06 6.81E-05 Z69E-03 7.94E-05 1.56E-04 311E-03 |
54 1.28E-05 6.32E-07 1.13E-04 1.68E-06 7.08E-05 2.79E-03 8.66E-05 1.66E-04 3.24E-03 |
55 7.24E-05 8.88E-07 2.24E-04 1.75E-05 T.26E-04] . 4.75E-03 1.78E-04 3.02E-04 5.61E-03 |
56 6.86E-05 1.04E-06 2.91E-04 1.62E-05 1.48E-04 5.66E-03 2.33E04 3.51E-04 6.78E-03 |
57 5.33E-05 1.60E-06 5.97E-04 1.16E-05 2.27E-04 5.22E-03 3.78E-04 6.26E-04 7.12E-03 |
58 5.17E-05 1.80E-06 7.03E-04 1.116-05 2.44E-04 S.96E-03 451504 7.24E-04 8.15E-03 |
59 1.34E-05 6.36E-07 T.15E04 2.27E-06 8.44E-05 2.80E-03 8.90E-05 1.70E04 3.28E-03 |
60 6.54E-05 T.11E06 3.65E-04 1.02E-05 2.16E-04 4.59E-03 3.28E-04 5.51E-04 6.13E-03 |
61 1.52E-05 2.55E-06 7.37E-04 5.19E-06 1.31E-04 1.85E-03 7.125-04 521504 3.98E-03 ]
62 1.68E-05 3.04E-06 7.76E-04 6.02E-06 1.34E-04 1.89E-03 3.80E-04 3.50E-04| 3.56E-03
63 2.47E-05 T.61E-06 3.30E-04 5.66E-06 1.14E-04 2.60E-03 297604 2.96E-04 3.67E-03 |




Operational Area Modeling

Argonne National Laboratory - West
One emission point was modeled as a stack. Table III-5 contains the stack data used in the analyses.

¢ ANL-764-001 - Experimental Breeder Reactor II (EBR-II) and Fuel Conditioning Facility (FCF)

ANL-785-018 - Hot Fuel Examination Facility (HFEF) was modeled separately as a ground-level release. All

remaining sources were modeled as a composite ground-level release.

The location of the INEL MEI to ANL-W was a residence, 37219 meters (23.1 miles) west-southwest of
ANL-W.

Central Facilities Area
The RESL laboratory vents were modeled as a composite ground-level release.  The remaining sources were

vents or short stacks, and were modeled as a composite ground-level release.
_ The location of the INEL MEI to CFA was a residence, 14359 meters (8.9 miles) southwest of CFA.

Idaho Chemical Processing Plant

Two emission points were modeled as stacks. Table III-5 contains the stack data used in the analyses.
¢ ICPP FAST stack (CPP-767-001)
» ICPP Main stack (CPP-708-001).

All remaining sources were modeled as a composite ground-level release.
The location of the INEL MEI to ICPP was a residence, 18718 meters (11.6 miles) south-southwest of ICPP.

Naval Reactors Facility
See Appendix A.

The location of the INEL MEI to NRF was a residence, 26675 meters (16.6 miles) south-southwest of NRF.

Power Burst Facility Area

One emission point was modeled as a stack. Table III-5 contains the stack data used in the analyses.
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¢ PBF (PER-620-016)
All remaining sources were modeled as a composite ground-level release.
The location of the INEL MEI to PBF was a residence, 20141 meters (12.5 miles) southwest of PBF.

Radioactive Waste Management Complex

All RWMC sources were modeled as a composite ground-level release.

The location of the INEL MEI to RWMC was a residence, 7976 meters (4.9 miles) south-southwest of
RWMC.

Test Area North (including Specific Manufacturing Capability)
One emission point was modeled as a stack. Table III-5 contains the stack data used in the analyses.
¢ TAN TSF Exhaust (TAN-734-001).

The location of the nearest receptor for this stack was a residence/farm 13.0 km north-northeast of TAN. The
remaining release points at TAN were modeled as a composite ground-level release. The location of the

INEL MEI to TAN was a residence, 54612 meters (33.9 miles) south-southwest of TAN.

The 14 SMC emission points were modeled as a composite ground-level release. The location of the INEL

MEI to SMC was a residence, 54405 meters (33.8 miles) south-southwest of SMC.

Test Reactor Area )

Two emission points were modeled as stacks. Table III-5 contains the stack data used in the analyses.
¢ MTR Stack (TRA-710-001)
+ ATR Stack (TRA-770-001).

The Alpha Lab, TRA Hot Cell and Chem. Lab. Addition emission points were modeled as a composite
ground-level release. The remaining sources were vents or short stacks, and were modeled as composite

ground-level releases.

The location of the INEL MEI to TRA was a residence, 19172 meters (11.9 miles) south-southwest of TRA.
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IV. Construction/Modification Projects

Section 61.94(b)(8) of 40 CFR 61 requires that an annual report identify and briefly describe all construction
and modifications (completed in the applicable calendar year) for which the requirement to apply for approval
to construct or modify was waived under Section 61.96. For calendar year 1995, no additional new
construction or modification was completed at the INEL that would result in a potential increase in

radionuclide airborne emissions. NRF construction and modifications are discussed in Appendix A.
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. FACILITY INFORMATION

Site Description

The Naval Reactors Facility (NRF) is operated for the Department of Energy (DOE) by Westinghouse
Electric Corporation and is located on the Idaho National Engineering Laboratory (INEL) Site (Figure 1). NRF
is located approximately 8.1 miles (13,100 meters) north of the Central Facilities Area (CFA) and 6.7 miles
(10,800 meters) from the nearest INEL border. The nearest population center is Howe which is located
approximately 10.1 miles (16,200 meters) from NRF. Howe has approximately 20 residents. In addition, there
are individual homes, farms, and ranches located in close proximity to the INEL boundaries surrounding NRF.

Section III provides specific information concerning the distances to locations used for dose modeling,

The climate of the INEL is characterized as semi-arid. The INEL is located on the Snake River Plain
with an elevation of approximately 5000 feet (1500 meters), and it is surrounded by mountains. Air masses
entering the Snake River Plain from the west lose most of their moisture to precipita.tion prior to encountering
the INEL; therefore, annual precipitation at the INEL is light. Winds are channeled over the Snake River Plain
By bordering mountain ranges so that a southwest wind predominates over the INEL. The second most frequent
winds are from the northeast. The average air temperature, average wind speed, and the average precipitation
are included in the CAP-88 calculations.

The Expended Core Facility (ECF) and three naval nuclear prototypes (S1W, A1W, and S5G) are
located on the developed portion of NRF, which covers 84 acres (34 hectares). ECF is a large laboratory
designed to receive, handle, examine, measure, and test naval nuclear reactor fuel modules and engineering test
specimens. The three prototypes, when operating, were utilized to test advanced Naval Reactors components and
to train United States Navy personnel for service aboard nuclear-powered ships. The S1W, A1W, and S5G
prototypes concluded operation in October 1989, January 1994, and May 1995, respectively. At present, the SIW
prototype is defueled and in systems layup; the A1W and the S5G prototypes are shutdown in preparation for
defueling and systems layup.

Source Description
NRF receives spent fuel and radioactive components from the U. S. Naval Nuclear Propulsion Program,
shipped in DOE/Nuclear Regulatory Commission (NRC) approved shipping containers in accordance with

Department of Transportation requirements. The shipments are processed and examined at the Expended Core
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Facility. After processing and examination, the naval fuel is transported to the Idaho Chemical Processing Plant
(ICPP).

Radioactive materials at NRF include enriched uranium fuel with associated fission products, activation
products, and activated corrosion and wear products. The principal activation products of concern are carbon-14
and tritium; during prototype operation, short-lived argon-41 was also an activation product. The corrosion and
wear products are present as insoluble metal oxide particles with cobalt-60 being the predominant radionuclide.
Various sources are used for calibrating and checking equipment, verifying shielding, and performing
radiography. The sources include cobalt-60, cesium-137, and iridium-192. Soil with low levels of cobalt-60 and

cesium-137 from fallout and from past operations is also present at NRF.

Radioactive materials are handled and processed in several areas at NRF, including shielded cells,
chemical and metallurgical laboratories, machine shops, and radioactive material storage containers. Physical,
chemical, and metallurgical testing of small quantities of highly radioactive material specimens is performed in
the ECF shielded cells. Radioactive work is performed in appropriate containment; storage and movement of
radioactive materials is under strict control. Machine shops are used to perform machining operations such as
turning, milling, and drilling on a variety of metal components. Though infrequently used, special laboratory

facilities are available for the chemical analysis of potentially radioactive and low-level radioactive samples.

All radioactive material is controlled by a Radioactive Material Accountability system and maintained in
designated storage areas. All movements of radioactive material within the facility are performed under escort of

qualified radiological controls personnel and recorded in the accountability system.

Radioactive liquids are utilized in support facilities. The majority of radioactive liquids are processed
through a series of filters and demineralizers for reuse. Radioactive liquids which cannot be reused are solidified

for storage or disposal as radioactive waste.

Disposable materials and waste products associated with the handling of radioactive materials are
controlled and tracked as radioactive wastes. These waste materials are segregated into compactible wastes, non-
compactible wastes, dewatered resin/carbon media, and solidified liquids. The wastes are temporarily stored on-
site in designated storage areas uatil sufﬁciq?t quantities accumulate to comprise a shipment to a DOE low-level

disposal site.
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Radionuclide emissions to the atmosphere can come from six main sources at NRF. These are (1)
AlW, (2) A1W Radioactive Waste Processing System (RWPS), (3) S5G, (4) S1W, (5) ECF, and (6) fugitive and

temporary sources.

)

@

©)

Q)

®

(©)

The shutdown A1W prototype plant (Buildings 616 and 617) handles chromated water and plant
discharge water, which is reused after radionuclides and impurities are removed. As part of the
defueling preparations, AIW also handles contaminated materials such as tools, equipment, anti-

contamination clothing, and contaminated waste.

The A1W RWPS (Building 628) is used for the removal of radionuclides and impurities from
primary plant water drained from the A1IW prototype plant during defueling preparations.

The S5G prototype plant (Building 633) handles chromated water and plant discharge water,
which is reused after radionuclides and impuritieé are removed. A radioactive waste processing
system is used for the removal of radionuclides and impurities from primary plant water from
the S5G prototype plant. As part of the defueling preparations, S5G also handles contaminated

materials such as tools, equipment, anti-contamination clothing, and contaminated waste.

The S1W prototype (Building 601) is no longer operational and has been inactivated; however,
there are some ventilation systems which are still in use. Work is done with radioactive material
during chemistry analyses in the NRF Chemistry wing of this building. Other ventilation systems
in the building are in use to control the buildup of naturally occurring radon.

The Expended Core Facility (ECF Building 618) handles spent fuel from naval cores and
contaminated materials such as anti-contamination clothing, tools, and other equipment.
Radioactive water is present in the pits where fuel is located. Analyses are performed on
radioactive materials in chemistry laboratories in this building. ECF uses excess decontaminated

water from the A1W and S5G prototypes to replenish evaporation from the large water pits.

Fugitive and temporary sources are diffuse emissions not associated with a specific building vent.
These sources represent fugitive soil emissions and portable blowers used on temporary
containments. Portable blowers are used to ensure negative pressure in containments, provide
particulate control, and, in some confined spaces, maintain occupational health and safety
standards. Fugitive soil sources are emissions from defined areas surrounding NRF which

potentially contain low levels of radioactivity that are exposed to the wind.
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[l. Air Emissions Data

NRF has a number of stacks and vents with the potential to emit low quantities of radionuclides. These
emissions are monitored and calculated by NRF and the results are reported to the INEL Radioactive Waste
Management Information System (RWMIS) on a monthly basis. The data is included in the calculation of the
INEL’s annual EDE to members of the public. ‘

Continuous fnonjtoring is required by 61.93(b) of 40 CFR 61, Subpart H, for emission points that have a
potential to emit radionuclides in quantities that could result in an EDE to a member of, the pubic in excess of
1% of the 10 mrem per year NESHAPS' standard, which is 0.1 mrem. As part of the INEL assessment of
radiological emission points, NRF evaluated all emission sources in 1990, as reported in DOE/ID-10310,
NESHAPs 40 CFR 61.93 Monitoring Requirements for Radiological Emission Sources at INEL. An evaluation
was again performed for the 1995 INEL Title V, Tier I Operating Permit Application. None of the emission
pointé at NRF qualify for the continuous n;onitoring requirement; all emission points are below the 0.1 mrem per
year criteria. Confirmatory evaluations are performed annually to verify that emissions are below 1% of the
standard.

Table IL1 identifies potential point sources of radionuclide air emissions. The table contains:
identification codes for area, building, and vent; a general description for each of the potential emission points; a
description of the effluent controls and their efficiencies, if applicable; and those emission sources which were

monitored.

Table I1.2 lists the combined radionuclide emissions from the point sources for calendar year 1995. This
data represents those sources which are routinely monitored. Unmonitored emissions, which are calculated, are
also included.

Table I1.3 identifies fugitive and temporary sources for radionuclide air emissions. This category
contains two types of sources. The first type includes portable filtered blowers on temporary containments and
tents which can be moved if the operations move. The second type identifies areas where fugitive soils are
exposed to the wind. The table contains: code;\for area, building or location, and an identification code for
tracking; a general description for each of the potential emission points; a description of the effluent controls and

their efficiencies, if applicable; and those emission sources which were monitored.
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Table 1.4 lists the combined radionuclide emissions from the fugitive and temporary sources for
calendar year 1995. This table includes measured values for those sources which are routinely monitored and

calculated values for unmonitored emissions.
Tables I1.2 and II.4 include unidentified gross beta. For determining the effective dose equivalent, the
unidentified gross beta is modeled as strontium-90 with yttrium-90 daughter progeny; this is consistent with other

facilities located on the INEL site. For fugitive soil sources, cesium-137 and the daughter progeny barium-137m

are included.

AT




8-V

uoneUSA

X %56°66 N ARIBRAL I WBWHIRIN0) FSNOHTUVM TOVIOLS INFANOINO0D HALLDOVOIAVI VN 1€9 HIN

X %56°66 WAL vdaH NOLLVILINHA SdMY MIV 900 V879 JUN

%6'66 YL NOTIVD (51190 papjolys Y3 10) €01

® %S56'66 WAL VagH | swiod voissius spdninw) z 3aquinu pue [ Joquint NOVIS ISTM % ISVE JOH ‘660 819 NIN
(kegt

X INON 43ip1 oy Joj siod vossiwa sdninwr)  (81) SINGA JOOY AVE HOHI 40T | Augl 819 JUN

(umopinys 120

X ANON | st2010801) ISNVHXA NOLLVILINIA €€ INFWINVINOD YOLOVERI MLV ‘020 L19 QAN
(umopinys

X ZINON | stioe01) ISAVHXH NOILVILINTA VE INTWLUVINOD YOLOVHY MLV €10 L19 JUN
. (8uyangop Sunp

a TIINON Apuanbazjup posn 2q [Iv) ISNVHXH FOVIS WOOU AYINIIIOVIN MLV 00 L19 NN

(] %56'66 WAL V] JISNVHXT NOLLVILINTA HVINOd MIV | VINOd 919 JUN
(‘120 pue ‘0Z0'E10-L19-TUN Y3nory) pate(uda fyjeustou a1e sjuswtedwos

X %S$6'66 WAL VdaH 1009891 94 ) ISNVHXHE ADNAOYANT INFWNIIVINOD JOLOVHY MLV 200 V919 JUN

X %S6'66 WAL VadH SIWOOY ONLLNNOD ANV AUISINEHOOIAVY M1V 6£0 919 J$UN

X %5666 VI VdaH MOVIS NIVIN ONIATING SNOLLVIHIO MLV zlo 919 JYUN

M} ANON HSNOH dNNd MIS VN’ 09 RIN

(] ANON (180.'6L0 ‘9L0-€L0) SINHA AvVE HOIH MIS | AUGH 109 DIN
(*dnkej swoyshs ut pue pjonjop

O 9%56°66 YAL VdaH st woshs 4puonbarjur pasn) ISNVHXH INFNLIVANOD YOLOVHT MIS €20 109 JUN

X INON woayshs uej b NOVILS NIVIN MIS o610 109 JUN

X %$6'66 WALd vdal spooy dwnj K10jesoqe] Anspwayd HOVIS NIVIN MIS V610 109 SN

NOLLINIOSad
;OTIOLINOW JAONHID LA TOYINOD NOLLIRIDOSHA A0¥NO0S JNIA nqad VIV
JNANTLIT

N Wy £°€ - uoleso] 101d209y 15018IN

(JdN) ALITIOVA SUOLOVAY TVAVN

SNOISSIAE A1V TVIID0T0IAVY JOd SHOUYNOS INIOd TVILNELOd JUN

LI 3719v.L



(4

*pastnbas uoym palonuows st
201010 9Y) 1e1) SOIEPUI [] V' *10d0I SIY} UL SUOISSIUD PIIOIUOWUN PUT PIOJUOUL 110q SeY IDIN0S jutod o3 1oy SAMEDIPUY @ V' "PIJONUOW S] 991n0s Jutod oY) 1EY) SANEDIPUL X UY z

*%$6'66 Jo wnuwunu
v 01 sopmed oI pastodsipAjod uoatw £:0 10) K3ualjpo 91 SIS YN "%L6'66 JO wntiluiw e o) sapied (oq) amienydiwolp pastodsipoucw uosaw g9 Joj Kouatayo

241 SISA) JaInapjnuR OILL, 1) 9 Jo it o Fulnp AN £q pue ;N 0 K19atjop o} Jouxd 1aantorjnuew Sy Aq parsar a1 saon] (VASIEL) MV orenanieg Auatojzf yhyg ‘1

Buissaooad

O %S6°66 WHL T VdEIH 191eM UOTIEIPIWOS puk sjuawuleIuod Krerodwia) {HSNOM MNV.L BLLITHD VN w IN
(‘suonexado fewaou Sunnp Apuonbaju

X SINON | posn teose £eq ySiy 1oy sjutod vogssiwo spdninuw) SINHA JO0Y AVE HOIH O§S | A4l ££9 MNIN

® %56'66 WAL 1 Vi MOVLS WELLSAS NOLLVILINHA VERIV HALLOVOIAVY DSS LSO VEEY QAN

NOLLIRIOSHA
JTIOLINOW {AONHIDLIIA TOUINOD NOILLJIRIOSAd H224N0S JINIA oandg VIuv
JINTIN 111G

N Wy €] - vopeao 101d209y 15918 (4UN) ALITIOVE SYOLOVHY TVAVN

(ponunuod) SNOISSING IV TVIIDOTOIAVY 04 SHOYNOS LNIOd TVILNILOd JAN I 919V




TABLE I1.2 1995 INDIVIDUAL POINT SOURCE RELEASES FROM NRF

Annual Release Annual Release
Radionuclide ((;uries) (becquerels)*
H-3 9.0E-02 33E+09
C-14 7.7E-01 2.9E+10
Ar-41 5.5E-02 2.0E+09
Kr-85 4.3E-01 1.6E+10
Gross Beta (Modeled as Sr-90/Y-90) 8.9E-06 33E+05
I-131 5.4E-06 2.0E+05

* Note: 1 curie equals 3.7E+10 becquerels.
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TABLE 114 1995 FUGITIVE AND TEMPORARY SOURCE RELEASES FROM NRF

Annual Release Annual Release
Radionuclide : (curies) (becquerels)*
Co-60 ' 2.3E-05 8.5E+05
Gross Beta (Modeled as Sr-90/Y-90) 1.1E-06 41E+04
Cs-137/Ba-137m 5.4E-05 20E+06

* Note: 1 curie equals 3.7E+10 becquerels.




lll. DOSE ASSESSMENTS

Summary

Various receptors near the INEL boundary were evaluated when calculating the highest effective dose
equivalent for 1995, The nearest receptor to NRF is a residence located approximately 8.5 miles (13.7 kilometers)
to the north-northwest of NRF, but it did not receive the highest dose. The receptor that received the highest dose
is a residence located approximately 9.8 miles (15.8 kilometers) to the north of NRF. The nearest receptor did not

receive the highest dose, because it was not in the direction of the prevailing winds.

Table III.1 summarizes the EDE results for point sources, for fugitive and temporary sources, and for all
sources combined. The table includes: (a) the effective dose equivalent, (b) the dose associated with each exposure
pathway (ingestion, inhalation, air immersion, and ground surface deposition), (c) the organ receiving the maximum
dose and the associated dose, and (d) the primary radionuclide contributing to the effective dose equivalent and the

associated dose.

Subpart H of 40 CFR 61 requires that emissions of radionuclides to the ambient air from Department of
Energy facilities shall not exceed those amounts which would cause any member of the public to receive in any year
an effective dose equivalent of 10 millirem (100 microsievert) per year. "Member of the public" is any offsite point
where there is a residence, school, business, or office. For compliance purposes, this EDE is calculated for all
emission sources on the INEL. The EDE calculated for NRF is for information only; the emissions used for the
NRF EDE have been included in the INEL calculation of the EDE for the maximally exposed individual.

Description of Dose Model

The CAP-88 computer code is used to calculate the effective dose equivalent from NRF releases. CAP-88
is approved for use by the Environmental Protection Agency (EPA) for demonstrating compliance with 40 CFR 61
Subpart H, "National Emission Standards for Emissions of Radionuclides Other Than Radon From Department of
Energy Facilities." Two other approved comfﬁxter codes are available for calculating the EDE. The COMPLY
computer code was not used because the maximally exposed individual for emissions is more than 3 km from
emission sources. The AIRDOS-PC code was not used because it does not include several radionuclides that are
released from facilities at the INEL.




The output from CAP-88 is the EDE, which includes the 50-year committed and external EDEs. The committed
EDE calculates internal exposure from ingestion and inhalation pathways, while the external EDE determines

exposure from ground deposition and air immersion. The dose conversion factors are from the RADRISK

dosimetric data base.

Summary of Input Parameters

The population data set used in the CAP-88 calculations is based on the 1990 census. Locations were
measured during the INEL 1995 aerial survey. It is assumed that members of the population grow their own

vegetables and raise their own beef and dairy cattle.

The wind file used in the CAP-88 calculations is derived from data obtained from the National Oceanic and
Atmospheric Administration (NOAA). The wind data was collected during 1995 at the NRF 10-meter
meteorological tower. Calm hours are apportioned into the lowest wind speed class. The sector-averaged option is

used for the atmospheric dispersion calculations, because this reflects annual average conditions within a sector.

Since none of the emission points at NRF are more than 2.5 times the building height, all emissions were

considered to occur at ground level. All emissions from NRF were modeled as a single release point.

Where appropriate, daughter progeny were included in the source term for releases. Gross beta is modeled
as strontium-90 with yttrium-90 daughter progeny; this is consistent with other facilities located on the INEL site.
The daughter progeny barium-137m is included for cesium-137.

Compliance Assessment

The effective dose equivalent at the receptor receiving the highest dose is 4.3 x 10* millirem (43 x 10°
microsievert) and occurred at a location 15.8 km north of NRF. This effective dose equivalent is for information
only. The emissions for which this dose was calculated have been included in the INEL calculation of total effective

dose equivalent. It is the INEL total effective dose equivalent that is used to demonstrate compliance with the 40
CFR 61.92 standard of 10 millirem per year.
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Statement of Certification

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this
report, the 1995 Naval Reactors Facility National Emission Standards for Hazardous Air Pollutants (NESHAPS) -
Radionuclide Annual Report. Based on my inquiry of those individuals immediately responsible for obtaining the
information, I believe that the submitted information is true, accurate, and complete. I am aware that there are
significant penalties for submitting false information including the possibility of fine and imprisonment. See, 18
U.S.C. 1001.

Owner Signature: W QL“’\
Title: Manager, Naval Reactors Idaho Office (T- M. Bradlcy)

For: Naval Reactors Facility

Date: L TMA.. Kat?é

A-16



IV. Additional Information

The EPA requires in 40 CFR 61 Subpart H that a brief description of all construction and modifications
which were completed in 1995, but for which the requirement to apply for approval to construct or modify was
waived, be included. No new construction or modification was completed in 1995 which would result in a potential

increase in radionuclide airborne emissions.

The effective dose equivalent from fugitive and temporary sources is 2.3 x 10 millirem (2.3 x 10°
microsievert). - Table IIL1, in the previous section, provides a summary of the fugitive and temporary source effective
dose equivalent results. The CAP-88 computer code was used to determine the effective dose equivalent as

described in Section III.

Fugitive soil releases, included in fugitive and temporary sources, were calculated using soil resuspension
rates of approximately one percent per year. The method used for determining resuspension rates is described in

DOE/TIC-22800, Transuranic Elements in the Environment, by Wayne C. Hanson.
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Supplemental Information

to the 1995 Bettis-Idaho Naval Reactors Facility (NRF)
National Emission Standards for Hazardous Air Pollutants
(NESHAPs) - Radionuclide
Annual Report



V. Supplemental Information

The information in this section is not required by the National Emission Standards for Hazardous Air

Pollutants regulations under 40 CFR Section 61.94. The Department of Energy has requested this information for

their guidance development and for future interactions with the Environmental Protection Agency.

Population Dose

Request:

Response:

Provide an estimate of the collective effective dose equivalent for 1995 releases.

The computer code CAP-88 was used to determine the collective effective dose equivalent. The
collective effective dose equivalent is the sum of the effective dose equivalents for people living
within a 50 mile (80 kilometer) radius of the Naval Reactors Facility (125,332 people based on the
1990 census). For 1995, the collective effective dose equivalent for point sources is 4.4 x 10°
person-rem (4.4 x 10° person-sievert). For fugitive and temporary sources, the collective effective
dose equivalent is 1.3 x 10° person-rem (1.3 x 107 person-sievert). The 1995 collective effective

dose equivalent for all sources combined is 4.4 x 10® person-rem (4.4 x 10° person-sievert).

40 CFR Part 61 Subparts Q and T Compliance

Request:

Response:

Provide information on the status of compliance with Subparts Q and T of 40 CFR Part 61 if

pertinent.

Subpart Q of 40 CFR Part 61, National Emission Standards for Radon Emissions From
Department of Energy Facilities, is not applicable to the Naval Reactors Facility. Subpart T of 40
CFR Part 61, National Emission Standards for Radon Emissions From the Disposal of Uranium
Mill Tailings, is not applicable to the Naval Reactors Facility.

Radon-220 Emissions

Request:

Provide information on radon-220 emissions from sources containing uranium-232 and thorium-232
where emissions potentially can exceed 0.1 millirem (1 microsievert) per year to the public or 10

percent of the non-radon dose to the public.




Response:

The Naval Reactors Facility does not have any sources of uranium-232 or thorium-232 emissions
that potentially can exceed 0.1 millirem (1 microsievert) per year to the public or 10 percent of the

non-radon dose to the public.

Radon-222 Emissions

Request:

Response:

Provide information on non-disposal and non-storage sources of radon-222 emissions where
emissions potentially can exceed 0.1 millirem per year to the public or 10 percent of the non-radon

dose-to the public.

The Naval Reactors Facility does not have any non-disposal or non-storage sources of Radon-222
emissions that potentially can exceed 0.1 millirem (1 microsievert) per year to the public or 10

percent of the non-radon dose to the public.

40 CFR Part 61 Subpart H Compliance

Request:

Response:

For the purpose of assessing facility compliance with the National Emission Standards for
Hazardous Air Pollutants effluent monitoring requirements of Subpart H under Section 61.93(b),
give the number of emission points subject to the continuous monitoring requirements, the number
of these emission points that do not comply with the Section 61.93(b) requirements, and if possible,
the cost for upgrades. Describe site periodic confirmatory measurement plans. Indicate the status

of the quality assurance program described by Appendix B, Method 114.

The Naval Reactors Facility does not have any emission points that require continuous monitoring
under Section 61.93(b).

Periodic confirmatory measurements were accomplished by calculating the maximum unabated

emissions for radlologxcal emission points at NRF.

Though NRF does not require continuous monitoring, a quality assurance program is incorporated
into the environmental monitoring program. The QA program includes equipment calibration, the
use of blanks and known standards, and the annual review and validation of radioactive airborne

emission data by independent peer reviewers.
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APPENDIX B

INEL Research Center Report







Compliance with 40 CFR 61.94 for the INEL Research Center

40 CFR 61.94(a) Compliance with this standard is demonstrated by use of 40 CFR 61 appendix E. A

comparison of the January 1, 1995 inventory plus all receipts received during the calendar year with the

Appendix E limits appears in Table B-1 (See section (b)(2)). This table shows the quantity of radioactive

material possessed during the calendar year is less than the Appendix E limits.

40 CFR 61.94(b) In addition to paragraph (a), the annual report will include the following information:

40 CFR 61.94(b)(1) The name and location of the facility.

Idaho National Engineering Laboratory (INEL) Research Center (IRC) facilities are located on a
partially developed 14.3-hectare (35.5-acre) plot on the north side of the City of Idaho Falls. Though
programs and operations at the IRC are affiliated with the INEL, the IRC is located within the city
limits of Idaho Falls and is not contiguous with the INEL site, whose nearest boundary is located
approximately 22 miles west of Idaho Falls.

Facilities at the IRC include office, laboratory, and technical support buildings. The largest is a 3-
story office building connected by an enclosed walkway to a one-story laboratory building containing
66 laboratories. Other buildings at the IRC include the Research Office Building, Physics Building,
Electric Vehicle Building, and Systems Analysis Facility.

40 CFR 61.94(b)(2) A list of the radioactive materials used at the facility.

See Table B-1.

40 CFR 61.94(b)(3) A description of the handling and processing that the radioactive materials
undergo at the facility.

The laboratory/office building is principally an experimental research facility dedicated to a wide
range of research areas, including industrial microbiology; geochemistry; materials characterization;
welding; ceramics; thermal fluids behavior; materials testing; nondestructive evaluation of materials
using a standard industrial x-ray device, x-ray diffusion, and x-ray fluorescence; analytical and
environmental chemistry; and biotechnology. Sample analysis, including assay of biological samples

for radioactive contamination, and other INEL support functions are also conducted at IRC facilities.
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Table B-1 40 CFR 61 Appendix E Compliance Table

Radionuclide IRC Possession Qu;lﬁty (8] Physical State of Inventory Appendix E
Includes 1/1/95 Inventory Plus Possession Quantity
All Materials Received in CY Limit (C3)
1995
Am-241 1.6E-08 Liquid/Powder 2.3E-03
Ba-133 2.8E-06 Liquid/Powder 4.9E-02
C-14 4.6E-06 Liquid/Powder 2.9E+02
Cl-36 1.2E-07 Liquid/Powder 1.9E-01
Co-60 2.7E-07 Liquid/Powder 1.6E-02
Cs-137 3.0E-05 Liquid/Powder 2.3E-02
Fe-55 2.1E-06 Liquid/Powder 1.4E+02
Fe-59 5.8E-06 Liquid/Powder 1.3E+00
H-3 1.0E-04 Liquid/Powder 1.5E+04
I-129 1.8E-08 Liquid/Powder 2.6E-01
Ni-63 2.1E-06 Liquid/Powder 1.4E+02
P-32 1.0E-03 Liquid/Powder 1.7E+01
Pb-210 1.0E-11 Liquid/Powder 5.5E-02
Pu-239 9.0E-10 Liquid/Powder 2.5E-03
Pu-241 2.6E-08 Liquid/Powder 13E-01
S-35 1.0E-03 Liquid/Powder 7.5E+01
Sr-85 8.7E-06 Liquid/Powder 1.9E+00
Tc-99 1.6E-06 Liquid/Powder ) 9.0E+00
Th-232 1.2E-06 Liquid/Powder 6.0E-04
U-234 1.2E-05 Liquid/Powder 7.6E-03
U-235 5.4E-07 Liquid/Powder 7.0E-03
U-238 1.2E-05 Liquid/Powder 8.6E-03




40 CFR 61.94(b)(4) A list of the stacks or vents or other points where radioactive materials are

released to the atmosphere.

Radiological releases from the IRC could arise from uncontrolled laboratory fumehoods within the
facility. Exhaust from most of the fume hoods is released directly to the outside atmosphere via the
heat recovery fan (HRF) system of the facility HVAC system. The HRF system exhausts to the
outside via three vertical vents on the north side of the mechanical penthouse on top of the IRC
laboratory building. Stack height of these vents is 7.6 m (25 ft). The exhausts from other fume
hoods (not exhausted to the HRF) are released to the atmosphere via a 2.1 m (7.0 ft) stack above the
roof or two 8.5 m (28 ft) stacks above the roof.

40 CFR 61.94(b)(5) A description of the effluent controls that are used on each stack, vent, or other

release point and an estimate of the efficiency of each control device.

None. There is no effluent control equipment associated with any of the IRC's release points.

40 CFR 61.94(b)(6) Distances from the points of release to the nearest residence, school, business or
office and the nearest farms producing vegetables, milk, and meat.

Consistent with 40 CFR 61 appendix E no person lives within 10 meters of the IRC and no milk,

meat, or vegetables are produced within 100 meters of the IRC.

40 CFR 61.94(b)(7) The values used for all other user-supplied input parameters for the computer

models (e.g., meteorological data) and the source of these data.

Not Applicable. 40 CFR 61 appendix E used for compliance.

40 CFR 61.94(b)(8) A brief description of all construction and medifications which were completed
in the calendar year for which the report is prepared, but for which the requirement to apply for
approval to construct or modify was waived under § 61.96 and associated documentation developed

by DOE to support the waiver.

None
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Table C-1.

Meteorology Data Used for 1995 ANL Ground Level Releases

A B c D E F
QUDCAT, HARMONIC AVERAGE WIND SPEEDS ( WIND TOWARDS )
N 1.960 3.422 6.871 6.583 4.645 3.251
NNW 1.836 3.279 5.988 6.050 5.915 3.152
NW 2.460 3.092 5.952 5.888 4.865 3.086
WNW 1.956 3.174 5.070 5.788 4.270 2.926
w 1.976 2.080 5.435 4.915 4.548 3.042
Wsw 1.973 3.018 6.319 5.213 4.865 3.073
sw 1.846 2329 5.406 6.093 4.983 3.366
SswW 1.727 2.295 4,729 6.346 4.890 2.961
S 1.558 2.102 4.627 5.820 4.656 3.225
SSE 1.439 2.081 4.560 5.844 3.904 3.025
SE 1.401 1.867 4.179 5.922 4.757 3.089
ESE 1.488 2.365 5.803 6.989 5.070 3.000
E 1.535 2,593 5.784 6.945 5.110 2.959
ENE 1.863 2,627 6.349 8.727 3.969 3.140
NE 1.703 3.099 6.673 9.600 5.207 3.125
NNE 1.976 2,949 6.751 8.197 5.484 3.142
OUDAV, ARITHMETIC AVERAGE WIND SPEEDS ( WIND TOWARDS )
N 2222 3.716 7.031 7.706 5.192 3.547
NNW 2.142 3.577 6.227 6.709 6.254 3.442
NW 2.460 3.374 6.482 6.343 5.386 3.367
WNW 2219 3.465 5.290 6.584 5.106 3.172
w 2.231 3.084 5.700 6.349 5.015 3.315
Wsw 2,229 3.288 6.666 5.576 5.357 3.352
sSwW 2,149 2.960 5.882 6.989 5.385 3.663
Ssw 2.064 2,630 5.088 7.498 5.277 3.216
S 1.919 2,586 4.998 7.166 5.112 3.521
SSE 1.797 2.608 5.154 7.065 4.378 3.294
SE 1.753 2481 5.081 6.812 5.253 3.381
ESE 1.860 3.104 6.062 7.722 5.290 3.264
E 1.896 3.170 6.044 7.618 5.338 3.214
ENE 2,160 2.930 6.627 10.180 5.424 3.428
NE 2.044 3.381 6.960 10.840 5.999 3.411
NNE 2,231 3.489 6.999 9.083 5.903 3.430
1 DATE Thu Apr 25 16:46:16 1996
0 FOR EACH STABILITY CLASS

A B Cc D E F
OFRAW, FREQUENCIES OF STABILITY CLASSES ( WIND TOWARDS )
N 4.73E-02 3.55E-02 4.58E-02 5.27E-01 1.64E-01 1.80E-01
NNW 5.05E-02 1.89E-02 2.95E-02 3.81E-01 3.39E-01 1.81E-01
NW 8.52E-02 6.25E-02 2.84E-02 1.82E-01 1.76E-01 4.66E-01
WNW 1.21E-01 1.27E-02 1.91E-02 2.23E-01 1.21E-01 5.03E-01
w 8.66E-02 1.73E-02 8.66E-03 2.51E-01 2.60E-01 3.77E-01
wsw 6.16E-02 3.17E-02 3.17E-02 3.08E-01 3.36E-01 2.31E-01
sSwW 5.57E-02 2.61E-02 5.45E-02 5.06E-01 1.85E-01 1.73E-01
ssw 6.39E-02 6.01E-02 5.88E-02 5.45E-01 1.33E-01 1.39E-01
S 1.29E-01 8.13E-02 1.04E-01 3.90E-01 1.46E-01 1.50E-01
SSE 1.82E-01 7.92E-02 S.50E-02 4.09E-01 9.50E-02 1.40E-01
SE 2.60E-01 7.55E-02 9.81E-02 3.09E-01 7.55E-02 1.81E-01
ESE 3.41E-01 7.82E-02 9.50E-02 1.73E-01 3.35E-02 2.79E-01
E 1.92E-01 1.00E-01 1.04E-01 3.00E-01 7.08E-02 2.33E-01
ENE 8.16E-02 4.52E-02 7.87E-02 6.10E-01 6.61E-02 1.18E-O1
NE 3.80E-02 3.31E-02 6.63E-02 7.19E-01 7.98E-02 6.42E-02
NNE 3.79E-02 3.79E-02 5.78E-02 6.43E-01 1.14E-01 1.10E-O1
TOT 8.12E-02 4.44E-02 6.15E-02 5.05E-01 1.46E-O1 1.63E-01

G

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000
.000
.000
.000
.000
.000

.000
.000
.000
.000
.000
.000
.000
.000
.000

G

.00E+00
.00E+00
.00E+Q0
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.O0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
00E+00

PERD
WIND FREQ.
.078
055
.020
.018
027
062
.102
.080
.056
.044
.031
.021
.028
079
.168
122




Table C-2. Meteorology Data Used for 1895 ANL Elevated Releases

A B ] D E F G PERD
OUDCAT, HARMONIC AVERAGE WIND SPEEDS ( WIND TOWARDS ) WIND FREQ.
N 2.112 3.982 5.126 7.620 5.727 1.843 .000 057
NNW 2.076 4.004 3.484 5.160 5.368 1.545 .000 .021
NW 2.203 3.842 3.873 5.457 3.535 1.533 .000 .010
WNW 1.984 2.460 2.894 4614 4,584 1.792 .000 .009
w 2.245 3.513 3.631 4,635 3.286 1.790 .000 .013
WsSW 1,894 2.490 3.914 3.984 4.949 2211 .000 .034
sSW 1.351 2.495 2670 4528 4.711 2.824 .000 128
sSsw 1.763 2.941 2.969 4252 3.906 2575 .000 128
] 1.505 2.690 2.756 3.740 3.653 1.869 .000 063
SSE 1.600 2.805 2.760 3.813 3.428 1.851 .000 052
SE 1.397 2.044 3.126 3.791 2.585 1.640 .000 .035
ESE 1.672 2.440 3.736 3.739 2.287 1.883 .000 .029
E 1.777 2.785 3.341 4,388 3.805 1.877 .000 .036
ENE 2.008 3.591 3.841 7.464 5.448 2.488 .000 113
NE 2.1 3.461 4.540 8.248 5.595 2.119 .000 71
NNE 2.068 3.981 4.085 7.627 5.764 1.704 .000 100
OUDAYV, ARITHMETIC AVERAGE WIND SPEEDS ( WIND TOWARDS )
N 2.365 4.169 5.472 9.115 6.299 2.609 .000
NNW 2.353 4.328 4596 6.582 6.231 2.118 .000
NW 2.351 4,068 4,620 6.250 4.791 2.160 .000
WNW 2.325 2.460 3.130 5588 5.007 2.793 .000
w 2.609 3.800 4,695 5.540 4.805 2.486 .000
wsw 2.325 2.925 4.297 4.843 5.752 3.586 .000
sw 2.254 3.003 3.438 5.992 5.896 4,291 .000
ssw 2.135 3.659 3.308 6.316 5.024 3.640 .000
s 1.804 3.303 3.541 5.394 4.635 2.739 .000
SSE 2.077 3.370 3.522 5.912 4.681 2.770 .000
SE 1.779 2.881 4.489 5.844 3.754 2.250 .000
ESE 2.083 3.247 4.665 4923 3.427 2.492 .000
E 2.252 3.425 4.671 6.483 4.958 2.635 000
ENE 2.341 4.084 4.823 9.690 6.643 3.553 .000
NE 2.528 3.894 5.120 10.220 6.708 2679 .000
NNE 2.332 4.174 4.820 9.007 6.440 2.329 000
1 DATE Thu Apr 11 11:36:10 1996
0 FOR EACH STABILITY CLASS .

A B Cc D E F G
OFRAW, FREQUENCIES OF STABILITY CLASSES ( WIND TOWARDS )
N 554E-02 4.11E-02 5.13E-02 5.75E-01 2.18E-01 5.95E-02 .COE+00
NNW 1.35E-01 6.18E-02 6.18E-02 4.27E-01 2.30E-01 8.43E-02 .00E+00
NW 1.61E-01 1.15E-01 6.90E-02 2.99E-01 2.18E-01 1.38E-01 .DOE+00
WNW 2.38E-01 1.25E-02 3.75E-02 3.88E-01 1.25E-01 2.00E-01 .COE+00
wW 1.79E-01 8.04E-02 5.36E-02 2.05E-01 2.23E-01 2.59E-01 .00E+00
WSW 6.67E-02 4.91E-02 6.32E-02 3.44E-01 3.30E-01 1.47E-01 .00E+0Q0
sw 3.87E-02 2.21E-02 4.33E-02 4.67E-01 3.21E-01 1.08E-01 .00E+00
SsSW 3.32E-02 2.58E-02 3.59E-02 4.59E-01 3.03E-01 1.43E-01 .00E+00
s 8.02E-02 4.66E-02 6.53E-02 4.12E-01 2.09E-01 1.87E-01 .00E+00
SSE Q.07E-02 3.63E-02 7.03E-02 4.17E-01 2.52E-01 1.34E-01 .00E+00
SE 1.78E-01 4.38E-02 9.76E-02 3.43E-01 1.62E-01 1.75E-01 .0OE+00
ESE 2.07E-01 5.79E-02 6.20E-02 2.31E-01 1.53E-01 2.8S8E-01 .00E+00
E 1.37E-01 4.25E-02 8.17E-02 3.69E-01 1.70E-01 1.99E-01 .00E+00
ENE 5.41E-02 3.53E-02 5.82E-02 5.94E-01 2.04E-01 5.51E-02 .00E+00
NE 3.44E-02 2.82E-02 5.64E-02 7.23E-01 1.29E-01 2.96E-02 .00E+00
NNE 3.75E-02 3.99E-02 6.92E-02 6.83E-01 1.37E-01 3.28E-02 .00E+00
TOT 6.62E-02 3.61E-02 5.73E-02 5.20E-01 2.16E-01 1.04E-01 .00E+00




Table C-3. Meteorology Data Used for 1995 CFA Releases

A B c D E F (c] PERD
OUDCAT, HARMONIC AVERAGE WIND SPEEDS ( WIND TOWARDS ) WIND FREQ.
N 2,064 3.099 3.717 4.439 2.984 1.533 .000 042
NNW 1.942 2.241 2,813 3.510 2.680 1.645 .000 030
NW 1.628 1.820 2.350 3.357 2.606 1.787 .000 .021
WNW 1.434 3.174 3.369 2.850 2733 1.316 .000 .014
w 1.554 2,143 3.047 3.076 2,280 1.307 .000 016
wsw 1.657 2.088 3.298 3.926 2.701 1.526 .000 031
swW 1.372 2.452 2.688 4.256 3.108 1.364 .000 .103
SSW 1.566 2325 2.630 3.294 3.097 1.581 .000 127
S 1.772 2,271 2.593 3.469 2.505 1.638 .000 057
SSE 1.574 2,254 2977 2.608 2,128 1.511 .000 .035
SE 1.747 2.365 4.433 2.826 2.332 1.507 .000 .033
ESE 1.478 3.369 3.914 3.234 2,297 1.495 .000 .033
E 1.652 3.174 3.805 3.583 2.592 1.505 .000 .050
ENE 1.594 3.481 3.829 5.637 3.039 1.757 .000 431
NE 1.892 3.054 4.420 6.639 3.011 1.681 .000 .189
NNE 2.008 3.352 3.894 5.239 2.875 1.806 .000 077
OUDAV, ARITHMETIC AVERAGE WIND SPEEDS ( WIND TOWARDS )
N 2,281 3.381 4.148 5.462 3.485 1.894 .000
NNW 2.210 2,793 3.699 4,027 3.270 1.997 .000
NW 1.982 2,330 3.211 3.858 3.014 2.108 .000 .
WNW 1.791 3.465 3.666 3.270 2.907 1.647 .000
w 1.915 2521 3.321 4,056 2.492 1.636 .000
wsw 2.007 2.625 3.747 5042 "3.122 1.888 .000
SW 1.719 2,775 3.185 5.418 3.600 1.708 .000
Ssw 1.926 2777 3.026 4,194 3.454 1.940 .000
S 2.097 2912 3.170 4.568 2.983 1.991 .000
SSE 1.934 2.772 4.056 3.448 2.402 1.873 .000
SE 2.079 3.104 4,694 4.067 2.483 1.868 .000
ESE 1.839 3.666 4,297 4.096 2.640 1.857 .000
E 2.003 3.465 4173 4.489 3.162 1.867 .000
ENE 1.952 3.771 4.405 6.830 3.458 2.086 .000
NE 2179 3.611 4.655 7.901 3.588 2.027 .000
NNE 2.250 3.650 4,244 5.977 3.449 2121 .000
1 DATE Thu Apr 25 16:50:00 1986
0 FOR EACH STABILITY CLASS

A B c D E F G
OFRAW, FREQUENCIES OF STABILITY CLASSES ( WIND TOWARDS )
N 1.41E-01 6.65E-02 7.48E-02 4.13E-01 1.33E-01 1.72E-01 .00E+00
NNW 2.11E-01 5.75E-02 6.51E-02 3.03E-01 1.49E-01 2.15E-01 .00E+00
NW 3.64E-01 4.35E-02 6.52E-02 2.12E-01 1.03E-01 2.12E-01 .00E+00
WNW 4.63E-01 4.88E-02 4.07E-02 1.30E-01 7.32E-02 2.44E-01 .O0E+00
w 4,06E-01 5.80E-02 5.07E-02 1.09E-01 1.09E-01 2.68E-01 .00E+00
wsw 2.38E-01 8.92E-02 7.81E-02 3.64E-01 8.18E-02 1.49E-01 .00E+00
sw 8.13E-02 3.95E-02 8.58E-02 5.88E-01 1.25E-01 8.01E-02 .00E+00
SsSW 5.46E-02 2.73E-02 4.82E-02 5.76E-01 2.11E-01 8.28E-02 .00E+00
S 8.47E-02 4.23E-02 4.84E-02 4.05E-01 1.83E-01 2.36E-01 .00E+00
SSE S.67E-02 2.67E-02 5.33E-02 2.37E-01 1.80E-01 4.07E-01 .00E+00
SE 6.92E-02 4.84E-02 4.50E-02 2.87E-01 1.49E-01 4.01E-01 .00E+00
ESE 9.38E-02 1.74E-02 3.13E-02 3.40E-01 2.01E-01 3.16E-01 .00E+00
E 459E-02 3.21E-02 2.75E-02 4.93E-01 1.95E-01 2.06E-01 .00E+00
ENE 2.65E-02 2.04E-02 3.89E-02 6.78E-01 1.3S9E-01 9.73E-02 .00E+00
NE 2.21E-02 2.38E-02 5.64E-02 7.88E-01 5.41E-02 5.52E-02 .00E+00
NNE 8.75E-02 7.3SE-02 9.80E-02 4.90E-01 1.01E-O01 1.49E-01 .00E+00
TOT 8.61E-02 3.76E-02 5.76E-02 5.40E-01 1.32E-01 1.46E-01 .00E+00




Meteorology Data Used for 1995 ICPP Ground Level Releases

Table C-4.

A B C D E F G PERD
OUDCAT, HARMONIC AVERAGE WIND SPEEDS ( WIND TOWARDS ) WIND FREQ.
N 1.833 2.718 2.831 3.778 2.635 1.541 .000 .051
NNW 1.776 2.319 2.724 2.898 2.378 1.437 .000 .029
NW 1.746 1.899 2.376 2617 2.291 1.388 .000 .015
WNW 1.578 1.899 3.559 3.369 2.460 1.455 .000 .014
w 1.654 1.678 3.047 3.136 2227 1.442 .000 .016
WswW 1.662 2.495 2.740 3.928 2.672 1.403 .000 .052
Y 1.507 2235 2675 3.567 2,787 1.512 .000 130
SsSwW 1.483 2.037 2.702 3.015 2.482 1.499 .000 102
S 1.425 2.061 3.055 3.433 2.076 1.388 .000 063
SSE 1.452 2439 4.789 4105 1.898 1.330 000 .036
SE 1.504 2.641 2.545 2.763 1.829 1.236 .000 .020
ESE 1.592 3.000 4.345 3.596 2111 1.396 .000 .021
E 1.804 2.029 3.842 3.880 2.397 1.442 .000 .030
ENE 1.607 3.259 4.186 4585 2.950 1.453 .000 .084
NE 1.818 2.896 3.675 5972 3.039 1.555 .000 216
NNE 2.077 3.067 4.014 4.775 2.647 1.584 .000 J121
OUDAV, ARITHMETIC AVERAGE WIND SPEEDS ( WIND TOWARDS )

N 2.205 3.244 3.542 4.806 3.071 1.903 .000
NNW 2.100 2.668 3.418 3.586 2.808 1.794 .000
NW 2.078 2581 3.023 3.078 2.480 1.738 .000
WNW 1.938 2.581 4.158 3.666 2.460 1.814 .000
w 2.004 2.024 3.321 4.061 2.816 1.800 .000
Wsw 2.011 3.003 3.123 5.195 3.329 1.756 .000
SW 1.869 2.617 3.062 4.600 3.282 1.874 .000
SSW 1.844 2.614 3.217 3.843 2.893 1.861 .000
s 1.781 2677 4.013 4553 2576 1.738 .000
SSE 1.811 3.308 4.931 5.779 2373 1.666 .000
SE 1.865 3.407 3.763 4.198 2.455 1.534 .000
ESE 1.950 3.264 4.498 5.193 2.802 1.748 .000
E 2.120 2.791 4.068 5.048 2.882 1.800 .000
ENE 1.964 3.556 4609 5.845 3.451 1.812 .000
NE 2.130 3.3189 4.349 7.402 3.590 1.916 .000
NNE 2.288 3.476 4.253 5878 -3.142 1.943 .000
1 DATE Thu Apr 25 17:06:13 1996

0 FOR EACH STABILITY CLASS

A B (o] D E F G
OFRAW, FREQUENCIES OF STABILITY CLASSES ( WIND TOWARDS )

N 1.79E-01 7.35E-02 4.14E-02 3.33E-01 1.26E-01 2.46E-01 .00E+00
NNW 2.08E-01 4.89E-02 4.49E-02 2.57E-01 1.88E-01 2.53E-01 .00E+0D
NW 3.20E-01 3.20E-02 6.39E-02 1.68E-01 1.28E-01 2.88E-01 .00E+00
WNW 3.57E-01 3.47E-02 4.34E-02 8.68E-02 8.68E-02 3.92E-01 .00E+00
w 3.41E-01 5.07E-02 5.07E-02 1.38E-01 1.01E-01 3.19E-01 .00E+0O
WSW 1.71E-01 S5.48E-02 6.39E-02 4.08E-01 1.28E-01 1.74E-01 .O0E+00
sSW 6.77E-02 3.43E-02 7.57E-02 5.81E-01 1.57E-01 8.49E-02 .0OE+00
SsSW 8.88E-02 3.69E-02 6.10E-02 4.55E-01 2.20E-01 1.38E-01 .00E+00
s 8.45E-02 3.00E-02 5.62E-02 3.88E-01 2.06E-01 2.35E-01 .00E+00
SSE * 1.09E-01 4.27E-02 5.26E-02 3.22E-01 1.38E-01 3.36E-01 .00E+00
SE 1.03E-01 5.16E-02 2.87E-02 1.89E-01 8.61E-02 541E-01 .00E+00
ESE 1.15E-01 2.74E-02 8.78E-02 1.98E-01 8.78E-02 4.84E-01 .O0E+00
E 1.41E-01 3.53E-02 1.96E-02 3.33E-01 1.25E-01 3.46E-01 .00E+00
ENE 5.17E-02 1.54E-02 5.17E-02 5.54E-01 1.62E-01 1.65E-01 .00E+00
NE 2.78E-02 1.69E-02 4.74E-02 7.14E-01 1.13E-01 8.13E-02 .00E+00
NNE 7.78E-02 4.27E-02 7.48E-02 5.29E-01 1.38E-01 1.38E-01 .00E+0D
TOT 9.49E-02 3.42E-02 5.73E-02 4.92E-01 1.46E-01 1.75E-01 .00E+00

C-4



Table C-5. Meteorology Data Used for 1995 ICPP Elevated Releases

A B C D E F G PERD
OUDCAT, HARMONIC AVERAGE WIND SPEEDS ( WIND TOWARDS ) WIND FREQ.
N 2.147 3.032 3.279 4.339 3.492 1.770 .000 .040
NNW 1.641 3.000 2.146 3.134 2.817 1.440 .000 027
NW 1.657 1.765 2211 2.385 2.052 1.485 .000 016
WNW 1.642 2.703 3.313 1.936 2.248 1.808 .000 015
w 1.670 2.025 3.277 2.993 2.441 1.760 .000 .020
wsw 1.687 2.655 2,738 4.254 3.934 2.195 .000 069
sw 1.769 2,612 2.853 4.099 4.142 2.702 .000 .198
ssw 1.873 2.041 2732 3.703 3.863 2.366 .000 .103
S 1.649 2,063 3.455 5.199 2,860 1.692 .000 .035
SSE 1.750 4.470 4.392 6.176 3.325 1.686 .000 .023
SE 1.800 4.470 5.680 4,733 3.462 1510 .000 015
ESE 1.429 3.712 4.573 5877 2474 1.708 .000 017
E 1.851 4.252 5.272 6.018 4.105 1.959 .000 .028
ENE 1.447 3.311 4.545 7.016 4.828 2.108 .000 1099
NE 1.852 2,852 4.082 8.123 5,128 1.921 .000 202
NNE , 1.898 3.580 3.904 5.653 3.967 1.973 .000 .091
OUDAV, ARITHMETIC AVERAGE WIND SPEEDS ( WIND TOWARDS )
N 2.324 3.452 4.182 5.800 4.521 2433 .000
NNW 1.993 3.264 2,959 3.960 3.504 1.913 .000
NW 2.007 2,622 3.238 3.310 3.252 2.096 .000
WNW 2.066 2.862 3.875 2.889 3.621 2327 .000
W 2,132 2.548 3.773 4.180 3.093 2.467 .000
wWsw 2,120 3.187 3.102 6.101 4,756 3.140 .000
sSW 2128 3.117 3.326 5.363 5.090 3.915 .000
SsSwW 2212 2,983 3.700 5.014 4.611 3.365 .000
S 2,020 3.117 4.983 7.377 4546 2.322 .000
SSE 2,164 4.470 6.090 8.542 4.324 2,253 .000
SE 2,324 4,470 5.946 5.859 3.912 2.002 .000
ESE 1.858 3.968 4.958 7.234 3.423 2412 .000
E 2,270 4.520 5.524 7.406 5.066 2.616 .000
ENE 1.869 3.609 5.278 8.772 6.044 2914 .000
NE 2,277 3.411 4.879 10.010 6.269 2,931 .000
NNE 2.320 3.858 4.487 7.418 5.028 2.656 .000
1 DATE Thu Apr 11 11:41:02 1986
0 FOR EACH STABILITY CLASS .

A B (o3 D E F G
OFRAW, FREQUENCIES OF STABILITY CLASSES ( WIND TOWARDS )
N 1.67E-01 1.16E-01 5.95E-02 3.78E-01 1.40E-01 1.40E-O01 .0OE+00
NNW 2.15E-01 4.39E-02 4.39E-02 2.41E-01 2.15E-01 2.41E-01 .00E+00
NW 2,70E-01 2.19E-02 6.57E-02 1.97E-01 1.46E-01 2.99E-01 .00E+00
WNW 3.41E-01 3.88E-02 4.65E-02 1.24E-01 1.47E-01 3.02E-01 .00E+00
w 2.44E-01 6.40E-02 4.65E-02 2.09E-01 1.92E-01 2.44E-01 .00E+00
wsw 9.28E-02 4.98E-02 6.70E-02 4.07E-01 2.25E-01 1.58E-01 .00E+00
sw 2.94E-02 1.74E-02 4.68E-02 4.90E-01 3.02E-01 1.14E-01 .00E+00
SswW 4.06E-02 2.32E-02 4.98E-02 4.22E-01 3.13E-01 1.52E-01 .00E+00
s 9.83E-02 6.44E-02 7.46E-02 4.37E-01 1.19E-01 2.07E-01 .00E+00
SSE 9.95E-02 4.19E-02 6.81E-02 4.50E-01 7.85E-02 2.62E-01 .00E+00
SE 1.83E-01 8.73E-02 3.97E-02 2.22E-01 7.94E-02 3.89E-01 .00E+00
ESE 1.57E-01 2.86E-02 7.86E-02 2.93E-01 1.00E-01 3.43E-01 .00E+00
E 1.13E-01 3.77E-02 2.93E-02 4.39E-01 1.72E-01 2.0SE-01 .00E+00
ENE 2.99E-02 1.68E-02 4.91E-02 6.07E-01 2.13E-01 8.38E-02 .00E+00
NE 3.13E-02 1.65E-02 4.60E-02 7.31E-01 1.47E-01 2.83E-02 .00E+00
NNE 1.10E-01 6.00E-02 7.56E-02 5.22E-01 1.68E-01 6.52E-02 .00E+00
TOT 7.67E-02 3.38E-02 5.32E-02 5.01E-01 2.07E-01 1.26E-01 .00E+00




Table C-6.

Meteorology Data Used for 1995 NRF Releases

A B Cc D E F
OUDCAT, HARMONIC AVERAGE WIND SPEEDS ( WIND TOWARDS )
N 1.780 2978 3.154 4.158 2.405 1.506
NNW 1.884 2.460 2.146 3.505 2.849 1.330
NW 1.727 3.047 2.653 3.196 2.341 1.388
WNW 1.531 2.043 1574 3.282 2.080 1.403
w 1.802 1.867 2.183 3.048 1.912 1.474
wsw 1.758 2377 2.736 3.768 3.174 1.433
sw 1.544 2.034 2.741 3.502 2.791 1.496
SSW 1.770 2.308 2.883 3.385 2.625 1.372
S 1.438 2.447 3.204 3.325 2.140 1.362
SSE 1.644 2.146 3.177 5.208 1.963 1.298
SE 1.526 2365 3.340 4.556 2.700 1.174
ESE 1.594 3.074 4.709 4.235 1.959 1.234
E 1.697 2.894 5.156 4.596 1.757 1.338
ENE 1.726 2.959 3.869 5.810 2,782 1.437
NE 1.853 3.038 4.185 5.944 3.115 1.534
NNE 1.908 3.086 4.104 4.458 2.893 1.632
OUDAYV, ARITHMETIC AVERAGE WIND SPEEDS ( WIND TOWARDS )
N 2103 3.238 3.852 5.152 2.942 1.868
NNW 2174 2.460 2.959 4.216 3.345 1.666
NW 2.064 3.321 4.255 3.784 2.810 1.738
WNW 1.883 2.269 2.252 4.112 2.533 1.756
w 2.119 2.277 2.876 3.476 2.440 1.835
wsw 2.087 2.771 3.321 4.726 3.465 1.790
sSw 1.805 2.466 3.013 4.459 3.285 1.857
ssw 2.085 2912 3.590 4.341 3.028 1.718
S 1.796 2.885 3.892 4615 2.554 1.706
SSE 1.896 2.959 4,095 6.887 2.770 1.623
SE 1.888 3.104 3.998 5.432 3.338 1.435
ESE 1.852 3.353 4.821 4.524 2.365 1.531
E 2.039 3.130 5.383 5.388 2.366 1.677
ENE 2.062 3.214 4.536 7.273 3.316 1.795
NE 2217 3.310 4.633 7.391 3.565 1.895
NNE 2.189 3.474 4.408 5.561 3.349 1.985
1 DATE Thu Apr 11 12:17:24 1996
0 FOR EACH STABILITY CLASS

A B Cc D E F
OFRAW, FREQUENCIES OF STABILITY CLASSES ( WIND TOWARDS )
N 1.21E-01 5.86E-02 6.81E-02 4.08E-01 1.49E-01 1.95E-01
NNW 2.53E-01 3.56E-02- 3.95E-02 3.00E-01 8.30E-02 2.89E-01
NW 2.73E-01 3.83E-02 2.73E-02 1.37E-01 1.09E-01 4.15E-O01
WNW 2.70E-01 5.03E-02 3.14E-02 1.13E-01 1.26E-0T 4.09E-01
w 2.93E-01 541E-02 2.32E-02 1.20E-01 1.24E-01 3.86E-01
wsw 1.67E-01 6.56E-02 5.67E-02 3.48E-01 1.74E-01 1.90E-O1
sSw 7.15E-02 4.47E-02 6.34E-02 5.61E-01 1.59E-01 1.01E-01
SswW 5.16E-02 3.48E-02 6.96E-02 4.77E-01 2.03E-01 1.64E-01
S 1.34E-01 4.53E-02 7.11E-02 4.07E-01 1.47E-01 1.96E-01
SSE 1.02E-01 1.11E-02 5.75E-02 5.77E-01 7.08E-02 1.81E-01
SE S.04E-02 3.95E-02 S.04E-02 2.82E-01 1.36E-01 3.62E-01
ESE 2.21E-01 6.04E-02 4.70E-02 1.68E-01 7.38E-02 4.30E-01
E 1.53E-01 3.16E-02 4.21E-02 2.84E-01 8.95E-02 4.00E-01
ENE 3.75E-02 2.61E-02 4.57E-02 6.54E-01 8.32E-02 1.53E-01
NE 2.93E-02 1.73E-02 6.60E-02 7.22E-01 9.33E-02 7.20E-02
NNE 5.47E-02 4.77E-02 9.36E-02 5.72E-01 1.39E-01 S9.36E-02
TOT 9.61E-02 3.84E-02 6.37E-02 5.02E-01 1.31E-01 1.69E-O1

G

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

G

.00E+00
.00E+00
.O0E+00
.O0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.O0E+00
0CE+00
.00E+00

PERD
WIND FREQ.
.080
.029
.021
.018
.030
.064
A4
102
.053
.052
.020
017
022
.070
A7
130




Table C-7. Meteorology Data Used for 1995 PBF Releases

A B (o4 D E F
OUDCAT, HARMONIC AVERAGE WIND SPEEDS ( WIND TOWARDS )
N 1.802 3.140 2,920 4,063 2.590 1.326
NNW 1.706 3.712 3.643 4,359 2.955 1.382
NW 1.634 2.564 4.470 4.459 3.481 1.254
WNW 1.616 2,772 3.934 3.298 3.513 1.247
w 1.729 4.470 3.174 3.468 3.254 1.437
wsw 1,766 2.543 3.446 3.557 3.072 1.460
sSwW 1.650 2.823 2,767 4211 3.055 1.444
SswW 1.781 2493 2.791 3.678 2.636 1.593
S 1.378 2,467 3.224 4.216 2.033 1.303
SSE 1.652 2.033 2.851 4,384 2.119 1.151
SE 1.498 2.753 3.949 3.394 1.892 1.216
ESE 1.674 2,772 3.655 4,064 1.804 1.181
E 1.648 2,613 3.093 4.101 2.004 1.212
ENE 1.674 2.959 4.004 6.322 2.374 1.214
NE 1.814 3.442 4,290 6.701 2.336 1.257
NNE 1.815 3.051 3.863 4,890 2,502 1.368
OUDAV, ARITHMETIC AVERAGE WIND SPEEDS ( WIND TOWARDS )
N 2.186 3.428 3.666 5.197 3.154 1.660
NNW 2,047 3.968 3.912 5.154 3.628 1.731
NW 1.988 3.156 4.470 5.008 3.771 1.561
WNW 1.972 2,963 4,135 3.668 3.800 1.551
w 2.065 4.470 3.465 3.897 3.551 1.794
wsw 2.093 3.018 3.739 4.404 3.394 1.819
SW 2.001 3.034 3.449 5.257 3.477 1.803
SsSwW 2.103 2.829 3.250 4.763 3.118 1.952
S 1.726 2.884 3.764 5.674 2.631 1.629
SSE 2.003 3.043 3.844 6.125 2.526 1.396
SE 1860 - 3.410 4.599 5.877 2.427 1.503
ESE 2.021 2,963 3.922 5.366 2.609 1.447
E 1.998 3.108 3.787 5.625 2.645 1.497
ENE 2.021 3.214 4.272 7.612 3.038 1.500
NE 2127 3.736 4.571 8.122 3.094 1.566
NNE 2,128 3.522 4.502 6.136 3.112 1.714
1 DATE Thu Apr 11 12:55:20 1936
0 FOR EACH STABILITY CLASS

A B C D E F
OFRAW, FREQUENCIES OF STABILITY CLASSES ( WIND TOWARDS )
N 8.35E-02 4.02E-02 6.55E-02 4.79E-01 1.28E-01 2.04E-01
NNW 6.29E-02 2.89E-02 4.34E-02 4.82E-01 1.33E-01 2.50E-01
NW 1.55E-01 7.17E-02 1.19E-02 2.49E-01 1.36E-01 3.76E-01
WNW 1.77E-01 3.21E-02 4.82E-02 1.77E-01 4.82E-02 5.17E-01
w 2.35E-01 6.70E-03 1.34E-02 1.54E-01 2.34E-01 3.57E-01
Wsw 9.51E-02 3.11E-02 2.27E-02 3.86E-01 2.77E-01 1.89E-01
sw 6.72E-02 3.04E-02 4.17E-02 5.74E-01 1.70E-01 1.16E-01
sSswW - §,30E-02 3.79E-02 8.03E-02 5.50E-01 1.36E-01 1.43E-01
S 1.12E-01 7.03E-02 6.9S%E-02 3.75E-01 1.21E-01 2.51E-01
SSE 1.63E-01 4.22E-02 5.86E-02 3.41E-01 7.59E-02 3.18E-01
SE 2,22E-01 6.29E-02 3.37E-02 1.73E-01 8.18E-02 4.26E-01
ESE 1.89E-01 4.53E-02 6.23E-02 2.15E-01 7.36E-02 4.05E-01
E 1.47E-01 5.89E-02 5.13E-02 3.26E-01 8.80E-02 3.28E-01
ENE 6.17E-02 2.34E-02 5.27E-02 6.31E-01 5.71E-02 1.74E-01
NE 3.89E-02 3.36E-02 6.02E-02 7.23E-01 5.56E-02 8.92E-02
NNE 8.09E-02 6.89E-02 7.96E-02 4.99E-01 1.09E-01 1.62E-01
TOT 8.42E-02 4.08E-02 5.68E-02 5.10E-01 1.18E-01 1.88E-01

G

.000
.000
.000
.000
000
000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000
.000
.000
.000
.000
.000
.000
.000
.000
000
.000
.000
.000
.000
.000
.000

G

.00E+00
.00E+00
.00E+00
.00E+00
.O0E+00
00E+00
.00E+00
.O0E+00

.00E+00 .

.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00

PERD
WIND FREQ.
077
.047
019
014
017
.055
131
121
.049
033
024
.020
.031
.078
77
.105




Table C-8. Meteorology Data Used for 1995 RWMC Releases

A B C D E F G PERD
OUDCAT, HARMONIC AVERAGEWINDSPEEDS (WIND TOWARDS ) WIND FREQ.
N 1.484 2.573 2.951 4.507 3.092 1.293 .000 .025
NNW 1313 3.174 3.542 4.077 2.663 1.312 .000 .018
NW 1381 2.629 3.000 3.602 2.805 1.380 .000 .016
WNW 1.648 2.292 3.542 2.894 2.862 1.334 .000 017
w 1.661 2.680 2.808 2.739 2.565 1.502 .000 .025
wsw 1.833 2.424 2.674 3.955 2.681 1346  .000 .070
swW 1.475 2.661 2.842 3.910 3.060 1518 .000 120
SsSW 1.481 3.092 3.151 3.280 2.671 1.430 .000 .043
S 1.376 2531 4.573 3.238 1.805 1.332 .000 021
SSE 1.448 3.513 3.038 4.338 2.255 1.262 .000 .018
SE 1.505 2.628 3.742 4.507 2.015 1.253 .000 .026
ESE 1.355 2.275 3.942 3.495 1.741 1.208 .000 .036
E 1.454 2313 3.011 - 2346 1.502 1.263 .000 .080
ENE 1.505 2.816 3.461 3.951 1.846 1.308 .000 .136
NE 1.726 2.566 3.7086 5.563 3.009 1.434 .000 233
NNE 1616 2.472 3.768 5.269 3.337 1.551 .000 417
OUDAV, ARITHMETIC AVERAGEWINDSPEEDS (WIND TOWARDS )
N 1.845 3.068 3.769 5.649 3.374 1616 .000
NNW 1.643 3.465 4.024 4.766 3.213 1.642 .000
NW 1.729 2.747 3.264 4.281 3.370 1.728 .000
WNW 2.000 2.710 4.024 3.494 3.088 1.671 .000
w 2.010 3.270 3.308 3.316 2.865 1.863 .000
wsw 2.140 2.697 3.258 4.915 3.121 1.686 .000
SW 1.836 3.020 3.089 4.952 3.430 1.880 .000
SsSW 1.842 3374 3.800 4.495 3.178 1.786 .000
S 1.724 3.546 4.958 4.473 2.280 1.668 .000
SSE 1.806 3.800 4127 5.063 2.497 1572 .000
SE 1.867 2.747 4.439 5.627 2.708 - 1559 .000
ESE 1.698 2.737 4.385 4.765 2.283 1.491 .000
E 1.813 2.898 3.752 3.666 1.999 1.560 .000
ENE 1.867 3.505 4.248 6.305 2.491 1.637 .000
NE 2.062 3.252 4.376 7.004 3.587 1.791 .000
NNE 1.972 2.983 4.334 6.147 3.765 1.912 .000
1 DATE Thu May 16 17:48:32 1996
0 FOR EACH STABILITY CLASS

A B (] D E F G
OFRAW, FREQUENCIES OFSTABILITY CLASSES (WIND TOWARDS )
N 2.86E-01 6.45E-02 5.99E-02 3.23E-01 5.07E-02 2.17E-01 .00E+00
NNW 3.61E-01 5.16E-02 5.16E-02 1.81E-01 9.03E-02 2.65E-01 .00E+00
NW 3.45E-01 5.04E-02 7.19E-02 2.37E-01 1.15E-01 1.80E-01 .00E+00
WNW 3.66E-01 6.90E-02 552E-02 2.00E-01 1.10E-01 2.00E-01 .00E+00
w 2.79E-01 5.94E-02 4.57E-02 2.88E-01 1.19E-01 2.10E-01 .COE+00
wsw 1.01E-01 6.18E-02 1.12E-01 4.85E-01 1.28E-01 1.12E-01 .00E+00
SW 6.27E-02 2.47E-02 5.23E-02 6.16E-01 1.77E-01 6.75E-02 .00E+00
SsSW S.95E-02 2.96E-02 4.30E-02 3.84E-01 2.12E-01 2.31E-01 .Q0E+00
S 1.59E-01 3.30E-02 6.04E-02 2.14E-01 1.10E-01 4.23E-01 .00E+00
SSE 1.31E-01 3.75E-02 5.63E-02 1.25E-01 8.13E-02 5.69E-01 .00E+00
SE 7.89E-02 3.07E-02 8.77E-02 2.58E-01 6.14E-02 4.82E-01 .00E+00
ESE 450E-02 2.89E-02 4.18E-02 3.12E-01 1.22E-01 4.50E-01 .00E+00
E 469E-02 2.27E-02 4.40E-02 3.55E-01 2.33E-01 2.98E-01 .00E+00
ENE 452E-02 3.02E-02 4.52E-02 S5.50E-01 1.40E-01 1.89E-01 .00E+DO
NE 3.39E-02 1.87E-02 4.81E-02 7.25E-01 1.18E-01 5.60E-02 .00E+00

NNE 7.35E-02 4.51E-02 6.57E-02 6.24E-01 1.29E-01 6.27E-02 .00E+00
TOT 8.70E-02 3.33E-02 5.63E-02 5.20E-01 1.39E-01 1.65E-01 .00E+00
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Table C-Q. Metecrology Data Used for 1995 TAN Ground Level Releases

A B ] D E F G PERD
CUDCAT, HARMONIC AVERAGE WIND SPEEDS ( WIND TOWARDS ) WIND FREQ.
N 1.846 2.690 3.207 4.015 2.857 1.629 .000 .038
NNW 2.100 2.292 2.903 3.180 2.662 1.434 .000 023
NW 1.648 2,687 2.625 2.816 2.129 1.320 .000 022
WNW 1.560 1.898 1.914 2.646 2.350 1.537 .000 022
w 1.564 2.055 1.943 2.402 2.319 1.439 .000 .030
Wsw 1.655 2,092 2.298 2.848 2.069 1.401 .000 .053
sSw 1.569 1.810 2.283 3.107 2.806 1517 .000 .103
SsSwW 1.489 2117 2,628 3.111 2.480 1.522 .000 122
s 1.390 2.324 3.151 3.148 2.437 1.660 .000 133
SSE 1.554 2.029 3.590 4683 2.622 1.469 .000 150
SE 1.258 3.000 3.329 3.371 2170 1.329 .000 .033
ESE 1.212 3.174 4.470 5.744 2292 1.252 .000 018
E 1.355 2.520 4,728 5.261 2.406 1322 .000 022
ENE 1.403 3.074 4,111 4.703 2347 1.329 .000 .036
NE 1.849 3.043 3.709 6.045 3.028 1.443 .000 118
NNE 1.800 3.246 3.593 4576 3.259 1.364 .000 075
OUDAV, ARITHMETIC AVERAGE WIND SPEEDS ( WIND TOWARDS )
N 2.149 2.843 3.568 4.647 3.385 1.983 .000
NNW 2.299 2.710 3.242 3.828 3.087 1.790 .000
NW 1.999 2.837 3.080 3.621 2.782 1.653 .000
WNW 1.921 2.289 2,723 3.182 3.211 1.898 .000
w 1.925 2.541 2.423 3.030 2.668 1.797 .000
WsSwW 2.005 2.395 2.763 3.640 2.538 1.753 .000
sSW 1.929 2.465 2.643 3.971 3.259 1.879 .000
sSsSwW 1.850 2.746 3.112 4,048 2.779 1.884 .000
S 1.741 2.660 3.881 4.011 2.723 2.009 .000
SSE 1.915 2.791 3.867 6.877 3.069 1.829 .000
SE 1.566 3.264 4,363 4.693 2.789 1.664 .000
ESE 1.497 3.465 4.470 6.376 2.710 1.557 .000
E 1.698 3.391 4.848 5.622 2.820 1.655 .000
ENE 1.756 3.353 4.851 6.158 2.886 1.664 .000
NE 2,151 3.578 4.251 7.487 3523 1.801 .000
NNE 2117 3.542 4.049 5.317 3.556 1.709 .000
1 DATE Wed May 8 15:34:27 1996
0 FOR EACH STABILITY CLASS

A B o] D E F G
OFRAW, FREQUENCIES OF STABILITY CLASSES ( WIND TOWARDS )
N 3.07E-01 6.27E-02 7.16E-02 2.54E-01 1.13E-01 1.91E-01 .00E+00
NNW 3.86E-01 5.08E-02 8.12E-02 1.73E-01 1.02E-01 2.08E-01 .00E+00
NW 448E-01 8.33E-02 8.85E-02 1.15E-01 8.85E-02 1.77E-01 .00E+00
WNW 65.18E-01 7.85E-02 7.85E-02 9.42E-02 3.14E-02 1.99E-01 .00E+00
w 3.63E-01 1.39E-01 1.16E-01 1.58E-01 4.63E-02 1.78E-01 .00E+00
wsw 2.67E-01 1.38E-01 1.21E-01 2.44E-01 S5.39E-02 1.77E-01 .0OE+00
sSwW 9.87E-02 6.43E-02 9.65E-02 4.75E-01 1.03E-01 1.63E-01 .0OE+00
SsSwW 7.02E-02 3.75E-02 5.24E-02 4.46E-01 1.91E-01 2.03E-01 .00E+00
s 4.54E-02 2.14E-02 3.17E-02 4.56E-01 2.11E-01 2.35E-01 .00E+00
SSE 2.13E-02 6.84E-03 1.52E-02 5.79E-01 2.24E-01 1.54E-01 .00E+0Q0
SE 9.90E-02 1.71E-02 3.41E-02 1.95E-01 1.91E-01 4.64E-01 .00E+00
ESE 1.18E-01 4.97E-02 4.35E-02 1.18E-01 6.21E-02 6.09E-01 .00E+00
E 1.53E-01 3.57E-02 6.63E-02 6.63E-02 1.28E-01 5.51E-01 .00E+00
ENE 1.22E-01 2.82E-02 7.21E-02 4.76E-01 8.46E-02 2.16E-01 .00E+00
NE 7.18E-02 2.13E-02 6.60E-02 6.88E-01 7.47E-02 7.86E-02 .00E+00
NNE 1.35E-01 8.88E-02 1.11E-01 4.73E-01 8.36E-02 9.88E-02 .00E+00
TOT 1.27E-01 4.68E-02 6.30E-02 4.30E-01 1.37E-01 1.84E-01 .00E+00




Table C-10. Meteorology Data Used for 1995 TAN Elevated Releases

A B C D E F G PERD
OUDCAT, HARMONIC AVERAGE WIND SPEEDS ( WIND TOWARDS ) WIND FREQ.
N 1.798 2.711 3.068 4.295 3.672 1.779 .000 .043
NNW 1.829 2.298 2572 3.785 3.039 1.801 .000 022
NW 1.600 2.195 2.028 2.851 2235 1.489 .000 018
WNW 1.747 1.884 2.501 1.917 2.454 1.812 .000 .020
w 1.631 2.527 2.023 2.508 2.538 1.453 .000 027
wsw 1.629 2.112 2282 2.930 2.589 1.618 .000 .053
SW 1.526 1911 2.205 3.480 3.379 1.835 .000 .107
SswW 1.348 2.407 2.646 3.343 3.166 2.197 .000 .169
S 1.484 2.348 3.221 3.569 3.255 1.849 .000 114
SSE 1.787 2.080 2.853 5.977 3.034 1.806 .000 124
SE 1.306 3.369 4.229 2.873 2.215 1.383 .000 .039
ESE 1.299 2.495 3.311 2.915 3.369 1.250 000 .016
E 1.239 4.470 5.018 5.435 2.736 1.502 .000 019
ENE 1.613 3.712 4.268 6.372 2.655 1.679 .000 031
NE 1.725 2.762 3.896 7.646 4.195 1.918 .000 105
NNE 2.007 2.780 3.420 5.694 5.406 1.896 .000 091
OUDAV, ARITHMETIC AVERAGE WIND SPEEDS ( WIND TOWARDS )
N 2.235 3.459 3.961 6.588 ~ 4.816 2.291 .000
NNW 2.155 2.816 3.7%4 4.650 4,422 2.261 .000
NW 1.979 2.655 3.223 3.916 3.668 2.035 .000
WNW 2.098 2.669 3.154 3.123 3.756 2.344 .000
w 2.038 3.195 2.568 3.430 3.201 1.887 .000
wsw 1.898 2.618 2.951 3.764 3.437 2.104 .000
SW 1.95W 2.662 2.744 4.666 4345 2.457 .000
SswW 1.737 2.841 3.248 4,562 3.916 2.868 .000
s 1.845 3.285 4.179 4.800 3.923 2.435 .000
SSE 2.179 2.755 4.179 9.410 4,228 2.624 .000
SE 1.634 3.666 4.806 5.588 3.275 1.820 .000
ESE 1.624 3.559 4.656 4.536 3.666 1.608 .000
E 1.538 4.470 5.227 6.631 3.624 1.868 .000
ENE 2.094 3.968 5.471 7.504 3.762 2270 .000
NE 2.061 3.445 4.750 9.877 5.550 2.562 .000
NNE 2.339 3.659 4.657 8.072 6.233 2.710 000
1 DATE Thu Apr 25 17:17:01 1996
0 FOR EACH STABILITY CLASS

A B (o] D E F G
OFRAW, FREQUENCIES OF STABILITY CLASSES ( WIND TOWARDS ) .
N 2.86E-01 7.70E-02 8.45E-02 2.68E-01 1.49E-01 1.36E-01 .COE+00
NNW 4 69E-01 5.79E-02 5.85E-02 1.54E-01 9.03E-02 1.71E-01 .00E+00
NW 4.36E-01 6.25E-02 9.87E-02 1.44E-01 8.04E-02 1.78E-01 .COE+00
WNW 4 58E-01 5.39E-02 1.03E-01 1.28E-01 5.39E-02 2.04E-01 .00E+00
w 3.72E-01 1.04E-01 1.29E-01 2.39E-01 6.58E-02 8.9SE-02 .00E+0D -
wsw 2.25E-01 1.10E-01 1.30E-01 3.36E-01 6.77E-02 1.32E-01 .00E+00
SW 7.80E-02 561E-02 1.04E-01 4.66E-01 1.65E-01 1.29E-01 .00E+00
SsSwW 4 47E-02 2.15E-02 4.23E-02 4.39E-01 3.06E-01 1.47E-01 .O0CE+00
s 3.53E-02 2.20E-02 3.66E-02 4.76E-01 2.72E-01 1.57E-01 .COE+00
SSE 2.07E-02 1.26E-02 1.65E-02 6.04E-01 2.11E-01 1.35E-01 .00E+00
SE 7.77E-02 1.48E-02 2.97E-02 4.28E-01 1.81E-01 2.69E-01 .00E+00
ESE 1.41E-01 5.17E-02 8.79E-02 2.22E-01 7.07E-02 4.27E-01 .C0E+00
E 1.55E-01 2.45E-02 7.97E-02 1.66E-01 1.08E-01 4.67E-01 .00E+00
ENE 1.42E-01 2.98E-02 9.11E-02 4.07E-01 1.26E-01 2.04E-01 .COE+00
NE 5.45E-02 3.33E-02 5.16E-02 6.65E-01 1.13E-01 8.23E-02 .00E+00
NNE 8.94E-02 S5.71E-02 8.66E-02 S5.80E-01 1.29E-01 5.86E-02 .00E+00
TOT 1.41E-01 4.07E-02 6.40E-02 4.56E-01 1.81E-01 1.46E-D1 .00E+00




Table C-11. Meteorology Data Used for 1995 TRA Releases

A B C D E F G PERD
OUDCAT, HARMONIC AVERAGE WIND SPEEDS ( WIND TOWARDS ) WIND FREQ.
N 1.860 2.612 3.202 4.165 2.808 1.626 .000 041
NNW 1.719 2.931 2.724 3.852 2.671 1.393 .000 .026
NW 1.523 2175 3.062 2.622 2.629 1.608 .000 017
WNW 1,594 1.574 2,148 2.353 2772 1.32772 .000 015
w 1.594 1.890 2.055 2.394 1.747 1.441 .000 .020
wsw 1.612 1.884 2.360 3.636 3.056 1325 .000 .056
sSwW 1.445 2,117 2,728 3.718 3.009 1.413 000 135
SsSW 1.458 2.120 2.897 3.340 2.293 1.366 .000 .098
S 1.594 2.211 2.384 3.419 2.371 1.319 .000 064
SSE 1.273 2.365 3.872 3.017 1.892 1.181 000 .028
SE 1.951 2.894 4.905 3.681 2.018 1.315 .000 .023
ESE 1.855 2959° 4173 4.252 2.055 1.217 .000 024
E 1.703 3.513 4.470 4.224 2.701. 1.310 .000 034
ENE 1512 2.737 3.648 5.190 2.969 1.481 .000 102
NE 1.873 2.680 4.041 6.008 3.237 1.620 .000 218
NNE 2,038 3.553 3.860 4.594 2.802 1.513 .000 097
OUDAV, ARITHMETIC AVERAGE WIND SPEEDS ( WIND TOWARDS )
N 2222 3.117 3.736 5.092 3.184 1.980 .000
NNW 2,057 3.178 3418 4.433 3.240 1.744 .000
NW 1.885 2514 3.916 3.474 2.747 1.965 .000
WNW 1.952 2.252 3.460 3.132 2.963 1.655 .000
w 1.852 2.557 2.541 3.472 2.079 1.799 .000
Wsw 1.968 2.349 2,752 4.577 3.512 1.659 .000
sSW 1.803 2.580 3.260 4.591 3.445 1.767 .000
Ssw 1.818 2.792 3.438 4.328 2.818 1.712 .000
s 1.852 2.844 3.585 4.975 2.812 1.651 .000
SSE 1.589 3.104 5.144 4.615 2217 1.447 .000
SE 2.216 3.130 5.085 5.111 2474 1.646 .000
ESE 2155 3.214 4.539 6735 2541 1.505 .000
E 2.044 3.800 4.470 5.285 3.155 1.639 .000
ENE *1.873 3.296 4317 6.706 3.525 1.842 .000
NE 2.167 3.270 4502 7.388 3.675 1.975 .000
NNE 2.266 3.835 4,223 5.803 3.333 1.875 .000
1 DATE Thu Apr 11 12:50:56 1996
0 FOR EACH STABILITY CLASS

A B Cc D E F G
OFRAW, FREQUENCIES OF STABILITY CLASSES ( WIND TOWARDS )
N 1.78E-01 8.08E-02 6.68E-02 3.93E-01 9.47E-02 1.87E-01 .00E+00
NNW 2,36E-01 6.25E-02 4.91E-02 3.21E-01 1.20E-01 2.10E-01 .00E+00
NW 3.58E-01 6.08E-02 6.75E-02 1.89E-01 9.45E-02 2.30E-01 .00E+00
WNW 4.22E-01 3.70E-02 5.18E-02 1.48E-01 5.92E-02 2.82E-01 .00E+00
w 4,28E-01 8.56E-02 6.85E-02 1.20E-01 4.57E-02 2.52E-01 .00E+Q0
wsw 1.80E-01 8.60E-02 9.83E-02 3.65E-01 1.31E-01 1.28E-01 .00E+00
swW 5.50E-02 3.47E-02 5.93E-02 5.88E-01 1.74E-01 9.00E-02 .00E+00
SsSwW 6.66E-02 3.86E-02 6.66E-02 4.38E-01 2.27E-01 1.63E-01 .00E+00
S 6.43E-02 2.32E-02 4.29E-02 4.24E-01 1.98E-01 2.47E-01 .0DE+00
SSE 1.16E-01 2.90E-02 5.38E-02 2.70E-01 1.74E-01 3.58E-01 .00E+00
SE 1.23E-01 4.43E-02 3.93E-02 1.87E-01 1.43E-01 4.64E-01 .00E+00
ESE 7.03E-02 3.75E-02 6.08E-02 2.77E-01 1.41E-01 4.14E-01 .00E+00
E 7.30E-02 1.99E-02 1.99E-02 4.41E-01 1.29E-01 3.16E-01 .00E+00
ENE 291E-02 1.68E-02 4.70E-02 661E-01 1.30E-01 1.17E-01 .00E+00
NE 2.72E-02 2.72E-02 5.29E-02 7.45E-01 8.49E-02 6.30E-02 .00E+00
NNE 7.42E-02 4.47E-02 8.71E-02 5.70E-01 1.04E-01 1.20E-01 .00E+00
TOT 8.95E-02 3.84E-02 5.94E-02 5.21E-01 1.56E-01 .00E+00
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APPENDIX D

Input Parameter Values

for CAP-88 Computer Code




Table D-1. Input Parameter Values for CAP-88 Computer Code

REFERENCE

NRC (1977)
NRC (1977)

NRC (1977)
NRC (1977)
NRC (1977)
NRC (1977)
NRC (1977)
NRC (1977)

DOE (1987)

DOE (1987)

5.8 (DEG C) [279.0 (K)]

RADIONUCLIDE-INDEPENDENT PARAMETERS VALUE
TIME DELAY-INGESTION OF LEAFY VEGETABLES BY MAN (HR) 24.0
TIME DELAY-INGESTION OF PRODUCE BY MAN (HR) 1440.0
AGRICULTURAL PRODUCTIVITY BY UNIT AREA

(PRODUCE OR LEAFY VEG INGESTED BY MAN (KG/SQ METER)) 2.0
RATE OF INGESTION OF PRODUCE BY MAN (KG/YR) 520.0
RATE OF INGESTION OF MILK BY MAN (LITERS/YR) 310.0
RATE OF INGESTION OF MEAT BY MAN (KG/YR) 1100
RATE OF INGESTION OF LEAFY VEGETABLES BY MAN (KG/YR) 64.0
PERIOD OF LONG-TERM BUILDUP FOR ACTIVITY IN SOIL (YEARS) 15.0
EFFECTIVE SURFACE DENSITY OF SOIL (KG/SQ. M), DRY WEIGHT.

(ASSUMES 15-CM PLOW LAYER) 2250
FRACTION OF RADIOACTIVITY RETAINED ON LEAFY

VEGETABLES AND PRODUCE AFTER WASHING 1.0

SITE INFORMATION
HEIGHT OF LID 800 (M)
RAINFALL RATE 30.0 (CM/Y)
AVERAGE AIR TEMPERATURE
SURFACE ROUGHNESS LENGTH (Z0) 0.010 (M)
VERTICAL TEMPERATURE GRADIENTS: (K/M)

STABILITY E 0.073

STABILITY F 0.109

STABILITY G 0.145

FOOD SUPPLY FRACTIONS

LOCAL REGIONAL IMPORTED REFERENCE

VEGETABLE: 0.700 0.000 0.300 EPA (1989)
MEAT: 0.442 0.000 0.558 EPA (1989)

MILK: 0.399 0.000 0.601 EPA (1989)

Note; Variables not listed here are assigned the default values for CAP-88.

DEPOSITION VELOCITIES, SCAVENGING COEFFICIENTS. AND SETTLING VELOCITIES

DEPOSITION
VELOCITY
CATEGORY (m/s)
Noble gases 0.0
Reactive gases 0.035
Organic iodine 0.00018
Particulates 0.0018
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SUPPLEMENTAL INFORMATION

The following information is provided at the request of DOE Headquarters and is not required as part
of the annual NESHAPs reporting requirements.

REQUEST: Provide an estimate of collective effective dose equivalent (person-rem/yr) for 1995 releases.

An estimate of collective effective dose equivalent (person-rem/yr) is provided in the Idaho National
Engineering Laboratory Site Environmental Report for Calendar Y ear 1995 (DOE/ID-12082(95)). This
collective EDE is calculated using the MESODIF model and not CAP-88.

REQUEST: Provide information on the status of compliance with subparts Q and T of 40 CFR Part 61 if
pertinent.

Subparts Q and T of 40 CFR 61 are not pertinent to the INEL.

REQUEST: Although exempt from Subpart H, provide information on Rn-220 emission from sources
containing U-232 and Th-232 where emissions potentially can exceed 0.1 mrem/yr to the
public or 10% of the non-radon dose to the public.

Not applicable at the INEL.

REQUEST: Provide information on non-disposal/non-storage sources of Rn-222 emissions where
emissions potentially can exceed 0.1 mrem/yr to the public or 10% of the non-radon dose to

the public.
Not applicable at the INEL.

REQUEST: For the purpose of assessing facility compliance with the NESHAPs effluent monitoring
requirements of Subpart H under Section 61.93(b), give the number of emission points
subject to the continuous monitoring requirement, the number of these emission points that
do not comply with the Section 61.93(b) requirements, and if possible, the cost for upgrades.
Describe site periodic confirmatory measurement plans. Indicate the status of the QA
program described by Appendix B, Meﬂlod 1_14.
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During CY 1995, the INEL had six emission points that were subject to continuous compliance
monitoring requirements as required by NESHAPs. All six emission points comply with 40 CFR 61.93(b)
requirements during normal operations. However, the FAST facility Stack (CPP 767-001) was redesignated to

be a less than 0.1 mrem/yr (unabated) source during 19935.

DOE-ID has implemented an INEL Periodic Confirmatory Measurements Program. The guidance
was issued in 1992. Radiological atmospheric release points were divided into categories for implementing
confirmatory measurements. Those emission points with a potential unabated emission greater than or equal
to 0.1 mrem/year require continuous compliance monitoring per 40 CFR 61.93. Periodic confirmatory
measurements in the form of annual grab samples are required for emission sources where unabated emissions
could result in an EDE between 0.01 and 0.1 mrem/year. For an estimated EDE of less than 0.01 mrem/year
for a release point, as a minimum the source must be evaluated annually based upon process knowledge and

the last 12 months of operation.

In 1995, each contractor performed the required periodic confirmatory measurements. Each vent was
characterized and evaluated through continuous monitoring, grab sampling, or process knowledgel. The results
of the confirmatory measurements are on file with each contractor. Six radiological release points at the INEL
require continuous monitoring, approximately 45 additional release points were confirmed with either grab
sampling or continuous sampling (not required by 40 CFR 61.93), and the remaining release points were

confirmed through process knowledge and the last 12 months of operation.

Quality Assurance requirements specific to NESHAPs are specified in the INEL Environmental
Monitoring Plan. As a minimum, each INEL facility with an emission potential of 0.1 mrem/yr (assuming no
allowance for pollution control equipment) is required to implement the NESHAPs QA requirements. To

verify compliance, contractor QA plans have been reviewed against the NESHAPs QA requirements.



