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EXECUTIVE SUMMARY

OVERVIEW OF 1989 ENVIRONMENTAL REPORT

This two-volume report, the Oak Ridge
Reservation Environmental Report for 1989, is the
nineteenth in an annual series that began in 1971.
It reports the results of a comprehensive, year-
round program to monitor the impact of operations
at the three major U.S. Department of Energy
(DOE) production and research installations in
Qak Ridge on the immediate areas’ and
surrounding region’s groundwater and surface
waters; soil; air quality; vegetation and wildlife;
and, through these multiple and varied pathways,
the resident human population. Information is
presented for the environmental monitoring Quality
Assurance (QA) Program, audits and reviews,
waste management activities, and special
environmental studies.

Data are included for the

* Oak Ridge Y-12 Plant, which fabricates nuclear

weapons components and conducts research and
development (R &D) activities in support of that
national defense mission;

* Oak Ridge National Laboratory (ORNL), a
multipurpose center for R&D in the biomedical,
environmental, and physical sciences; nuclear
and engineering technologies; and advanced
energy systems; and the

* Oak Ridge Gaseous Diffusion Plant {ORGDFP),
where production operations in uranium
enrichment are shut down, but active R&D,
supporting, and waste storage activities continue.

Volume 1 presents narratives, summaries, and
conclusions based on environmental monitoring at

the three DOE installations and in the surrounding
environs during calendar year (CY) 1989.

Volume 1 is intended to be a “stand-alone”™ report
about the Qak Ridge Reservation (ORR) for the
reader who does not want an in-depth review of
1989 data, Volume 2 presents the detailed data
from which these conclusions have been drawn and
should be used in conjunction with Vol. 1.

Scope and Purpose

While the report documents effluents and
emissions, both at the source and as monitored in
the external environment, its ultimate concern is
with potential pathways to humans and with the
resulting consequences for human health and
environmental quality. To this end, contaminant
levels are reported in absolute terms and in relation
to discharge limits established by state and federai
regulatory bodies and to existing national and
international guidelines and standards designed to
protect human health and the environment.

The primary purpose of the Oak Ridge
monitoring program is to provide a thorough and
systematic ongoing assessment that is fully
responsive to the needs for ensuring compliance
with state and federal regulations for safe
industrial operations. An additional objective of the
monitoring program is to provide a standard for
measuring progress in implementing improved
environmental management practices and in taking
remedial actions to correct deficiencies in past
practice. This includes efforts to develop and
demonstrate more effective means to isolate and/or
treat the hazardous and radioactive wastes that are
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inevitable by-products of nuclear and other
energy-related production and research operations.
The stated goal of the environmental management
programs at DOE Oak Ridge installations is 1o
reduce environmental releases from current and
past operations to levels that are demonstrably and
consistently “as low as reasonably achievable.”

From this perspective, the aim of the effluent
and environmental monitoring program is two-fold:
(1) to serve as an effective indicator that detects
and provides the data required to assess potentially
adverse discharges and impacts and (2) to provide
for continuing, regular verification of compliance
with applicable state and federal permits and
regulations.

Therefore, routine monitoring and sampling
for radiation, radioactive materials, and chemical
substances on and off the ORR are important as
tools to document compliance with appropriate
standards, to identify undesirable trends, to provide
information to the public in Qak Ridge and
surrounding communities, and to contribute to
general environmental knowledge.

Monitoring Networks

The approximately 1.9 miilion individual items
of data reported in these two volumes come from a
growing complex of monitoring stations and a
routine sampling program, supplemented by special
measurements, which involves these principal
components:

+ 3 air monitoring networks, consisting of 50
stations located within and on the perimeters of
each installation; throughout the ORR; in
residential and community areas; and at
distances up to 120 km (77 miles} from QOak
Ridge;

* 6 meteorological towers;

* Over 400 National Pollutant Discharge
Elimination System (NPDES) and surface-
water-sampling stations;

¢ Over 850 on-site groundwater-monitoring wells
of which over 330 were sampled this year;

* 96 on-site exhaust-stack monitors for detecting
radionuclide releases;

* 3 river and stream points where fish are
sampled,

* 22 locations where vegetation samples are taken;
* 22 locations where soil samples are taken;

* § stream sediment monitoring points;

* 5 milk-sampling locations; and

* 17 locations for measuring external radiation.

State and Federal Regulations

The regulatory environment that applies to the
Oak Ridge operations is itself multifaceted and
complex. A major effort by DOE and its operating
contractor, Martin Marietta Energy Systems, Inc.,
has been to put in place complementary monitoring
and reporting systems that are capable of
responding to all applicable regulatory
requirements. Modifications to improve these
systems continue.

An example of regulations and guidelines used
as measures of safe operations at the installations
include NPDES; National Emission Standards for
Hazardous Air Pollutants (NESHAP); National
Primary and Secondary Drinking Water
Regulations; Tennessee Hazardous Waste
Regulations; and the derived concentration guides
in DOE Order 5400.5, entitled “Radiation
Protection of the Public and the Environment.”

Summary Conclusion

Efforts to clean up contaminated storage and
disposal areas and to close disposal sites that do
not meet current standards are now the focus of
long-term, large-scale remedial action efforts.
Likewise, new and improved treatment and
isolation systems for gaseous, liquid, and solid
wastes contribute annually to continuing reductions
in potentially harmful emissions and effluents from
current operations. This measurable evidence
provides a degree of confidence and assurance that
the aggressive, long-term program of corrective
actions and waste management improvements now
under way will be successful in restoring and
enhancing environmental quality in the future and
in reducing the potential for any deleterious



impacts on human health or the environment from
current or past Oak Ridge operations.

Outline of Findings

The 1989 environmental surveillance report
gives particular attention to several primary areas
of health and environmental concern: airborne
discharges of radionuclides and hazardous
chemicals and air and meteorological
measurements; waterborne discharges and surface
water monitoring; groundwater monitoring;
external gamma exposure levels; monitoring of
biological systems (fish, milk, vegetation, and
deer); soil and sediment sampling; and potential
chemical and radiation exposures to the
surrounding public.

Key results in each of these areas are
highlighted in the sections that follow. This
summary then concludes with accounts of major
environmental actions and activities on the ORR
and surrounding areas during CY 1989,

One environmental reporting goal is to ensure
that the annual site environmental reports include
all known quantities of radiological and
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nonradiological materials in effluents to all
environmental media, This includes routine and
accidental releases and those that can be quantified
through material balance calculations. All known
radiological effluent quantities are reported in this
document.

Appendix C includes the information from the
Superfund Amendments Reauthorization Act
(SARA) Title III, Section 313, Toxic Chemical
Release Inventory report on quantities of
nonradiological chemical emissions. The complete
SARA report, to be issued on July 1, 1990,
provides the community with the opportunity to
learn about estimated quantities of certain toxic
chemicals used at a facility that are routinely or
could potentially be released into the environment.
This appendix includes some additional “large
quantity” chemicals used or stored at the facilities
that are not required to be reported by SARA
Title III but are known to be emitted from the
facilities. Appendix C is not all inclusive but
provides emissions information on the major
chemical emissions to the air, water, or land from
processes at the facilities.
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SUMMARY OF 1989 ENVIRONMENTAL SURVEILLANCE DATA

AIRBORNE DISCHARGES AND AIR AND
METEOROLOGICAL MEASUREMENTS

Permitting Status

About 780 air emission sources are now
permitted by the TDHE for the three Oak Ridge
installations. No notices of violation were received
on air emission sources in 1989.

Radioactive Discharges to the Atmosphere

During 1989, 123,000 Ci of radionuclides
were released to the atmosphere from Oak Ridge
installations (see Fig. 1). The difference from year
to year can be accounted for almost totally by two
inert gases, xenon and krypton. These gases have
little or no interaction with the terrestrial
biosphere, including humans. The total curie
discharges of tritium, xenon, and krypton are
shown in Figs. 2, 3, and 4.
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Fig. 1. Total curie discharges from the Oak Ridge
Reservation to the atmosphere, 1985-1989,
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Fig, 2. Total discharges of tritium from ORNL to
the atmosphere, 1985-1989.
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Fig. 3. Total discharges of *Xe from ORNL to the
atmosphere, 1985-1989,
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Uranium is the primary radioactive element of
concern at the Y-12 Plant. Uranium emissions
have remained relatively consistent in recent years
at the plant. During 1989, 0.15 Ci of uranium was
discharged from the Y-12 Plant in comparison
with 0.12 Ci in 1988 and 0.14 Ci in 1987. After
uranium isotope differences are considered, this
correlates to 44,3 kg (97.5 1b) and 47.4 kg
(104.3 1b) of uranium discharged in 1989 and
1988, respectively, as compared with 116 kg
(255.7 Ib) in 1987 and 211 kg (465.2 1b) in 1986.
Figure 5 shows the total curies discharge of
uranium emitted into the atmosphere from the
Y-12 Plant from 1985 through 1989. Figure 6
shows the comparable total mass of uranium
emitted from the Y-12 Plant for the same years,
This reduction in 1987, 1988 and 1989 compared
to 1985 and 1986 was due in part to improved
uranium emissions moenitoring in 1987 and the
installation of new exhaust gas filtration systems,
especially in the depleted uranium areas of the
plant. Twenty-seven stacks with the greatest
potential to emit significant amounts of uranium
are equipped with “breakthrough monitors.” These
monitors measure the rate of increase of radiation
on the trapping media and alert operations
personnel if filtration system efficiencies decline.

Discharges, as well as meteorological data, are
input into dose models to predict the radiation dose
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Plant to the atmosphere, 1985-1989,
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Fig. 6. Total kilograms of uranium discharged from
the Y-12 Plant to the atmosphere, 1985-1989.

to the maximally exposed individual and to the
population within 80 km (50 miles) of the DOE
Oak Ridge facilities. The calculated 50-year
committed effective dose equivalent to the
maximally exposed off-site individual from
airborne effluents from the entire ORR is 1 mrem,
well within the federal standard. The estimated
collective committed effective dose equivalent to
the approximately 940,000 persons living within
80 km (50 miles) of the ORR is 35 person-rem
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for 1989 airborne emissions. This represents about
0.01% of the 2.85 X 10° person-rem that the
surrounding population would receive from all
sources of background radiation.

Radionuclide Concentrations in Air

Atmospheric radionuclide concentrations
occurring in the general environment around
ORNL, the ORR, and the general region are
monitored or sampled continuously by an air-
monitoring network of 18 stations. The stations are
divided into three groups. The ORNL perimeter
air monitors are designed to evaluate the specific
impact of ORNL on the local air quality. The
reservation perimeter air monitors assess the
impact of the entire ORR on air quality.
Comparing these two sets of data provides us with
insight into the relative contribution of ORNL as
compared with other facilities such as the Y-12
Plant and the ORGDP on the Reservation. The
remote air monitors provide information on
reference concentrations of isotopes and gross
parameters for the region. By comparing the
ORNL data and ORR data with the remote air
monitor data, the net impact of the ORR and
ORNL upon the regional air quality can be
assessed.

Measurements are taken of air concentrations
of the following parameters: gross alpha, gross
beta, 111, 3H, %Co, 17Cs, 238py, 239py, 228Th,
230Th, 22T, total radioactive strontium, 234U,
251, and 22U,

Five isotopes exhibited elevated concentrations
at the ORR perimeter, as compared with the
remote station data. They are 2%8Th, 224U, 2550,
28 and total radioactive strontium. Uranium-234
made the largest contribution to inhaled dose with
an annual average of 0.22% of the Derived
Concentration Guide (DCG), a guideline for
protection of the public. All the elevated values are
associated with ORR perimeter stations. The most
likely sources of these increased concentrations are
fugitive dusts associated with remedial action
activities on the ORR.

A comparison of ORNL perimeter air-
sampling data with the remote air-sampling data
shows that ORNL does not have a statistically

significant impact on the local air quality. A
similar comparison for the ORR perimeter air-
sampling data shows that operations on the ORR
are increasing local airborne concentrations of
radionuclides. These range from <0.01% to 0.22%
of the DCGs. No significant changes in the
concentrations of these radionuclides were detected
between 1988 and 1989 data for the remote
stations. Therefore, based on these data, ORR
operations are not significantly impacting the
regional air quality.

Chemical Discharges to the Atmosphere
Ambient Fluoride Monitoring

Ambient fluoride sampling was not conducted
at ORGDP in 1988 or 1989 because the fluoride
emission sources were shut down. Of the
approximately 590 ambient air fluoride
measurements taken at the Y-12 Plant, all were
less than 5% of the 7-d (1.6 mg/m?) or 30-d
(1.2 mg/m’) Tennessee Air Pollution Control
Standard (TAPCS).

Suspended Particulate Monitoring

Of the 340 suspended particulate
measurements taken at ORGDP, all were within
primary and secondary Tennessee air pollution
control standards. Particulate concentrations
reached only 24% of the amount allowed by the
primary standard and 42% of emissions allowed by
the secondary standard.

Similarly, at the Y-12 Plant, 51 samples were
collected, which met the sample collection protocol
for total suspended particulates. All of these
values were within the primary and secondary
Tennessee Air Pollution Control Standards.

Sulfur Dioxide Measurements

Continuous sulfur dioxide samples were taken
and recorded hourly at the Y-12 Plant. All were
within both 24- and 3-h standards. The highest
24-h average concentration measurement was 45%
of the Tennessee air quality standard. The highest
3-h average concentration measurement was 25%
of the Tennessee air quality standard.



WATERBORNE DISCHARGES AND SURFACE
WATER MONITORING

Each of the OQak Ridge installations has an
NPDES permit, More than 400 NPDES stations
were sampled, requiring more than 65,000 water
analyses. During 1989, the Y-12 Plant, with 247
noncompliances, was 98.0% in compliance with
NPDES standards. ORNL had 133 noncom-
pliances and was 96.1% in compliance. With 64
noncompliances, ORGDP was 99.7%
in compliance.

The primary surface water areas monitored
by all three installations include the Tennessee
and Clinch rivers, White Oak Creek (WOC), Bear
Creek, East Fork Poplar Creek, and Poplar Creek,
all of which could be affected by operations at the
DOE installations. Progress was made on several
projects to minimize the release of pollutants to
surface waters. At the Y-12 Plant, these projects
included process improvements at Central Pollution
Control Facility (CPCF), West End Treatment
Facility (WETF), Plating Rinsewater Treatment
Facility (PRTF), and the startup of the Steam
Plant Wastewater Treatment Facility (SPWTF).
With the completion of CPCF in late 1987 and the
completion of WETF in early 1988, all nitrate
wastewaters produced at the Y-12 Plant are now
treated on-site and no longer transported to
ORGDP for partial treatment and then back to the
Y-12 Plant for final treatment. In 1989, the PRTF
treated over 38 million liters (10 million gallons)
of plating rinsewaters. During 1989, the SPWTF
treated about 213 million liters/year (55 million
gallons/year) of acidic and caustic discharges from
the Y-12 Plant coal yard and steam plant
operations.

Construction on the ORNL Nonradiological
Wastewater Treatment Plant (NRWTP) continued
throughout 1989. The NRWTP, which will treat
numerous waste streams for removal of metals and
organics, is scheduled to begin operation in April
1990.

The NPDES Compliance Program at ORNL
was audited by the Tennessee Department of
Health and Environment {TDHE) as well as the
Environmental Protection Agency (EPA) in 1989,
The TDHE audit resulted in no findings, and the
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EPA audit identified two findings, which have been
corrected.

The EPA audited the ORGDP NPDES
program in 1989 and reported no findings.

Radionuclide Discharges to Surface Streams

At the Y-12 Plant, ORNL, and ORGDP,
radiological effluents were well within limits at all
effluent locations. The radioactivity discharges to
surface waters, which had declined over the
previous 5 years, increased in 1989. Radionuclide
discharges to surface streams are mainly emitted
from ORNL to the Clinch River via White Qak
Dam (WOD). Figures 7 through 10 pictorially
represent the 5-year trend at the WOD monitoring
station. This increase is associated in part with
increased precipitation in 1989. The total flow at
WOD for 1989 was twice the flow for 1988. Other
factors that may be affecting the discharge of
radionuclides at WOD are currently under
investigation.

GROUNDWATER

In 1989, 58 new on-site groundwater wells
were installed on the ORR. A total of 339 wells
was sampled as part of an ongoing effort under
RCRA to determine whether hazardous wastes
have entered the groundwater and, if so, to define
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Fig. 7. Total discharges of tritlum to snrface waters,
1985 through 1989 (White Oak Dam).
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Fig. 9. Total discharges of “Co to surface waters,
1985 through 1989 (White Oak Dam).

the extent of the problems. Over 150,000
laboratory analyses of groundwater samples were
conducted during 1989. Groundwater detection and
assessment monitoring is under way at RCRA
sites, and problem areas are being identified.

At the Y-12 Plant, 29 additional
groundwater-monitoring wells were installed in
1989. Four additional wells were installed to
supplement existing monitoring programs and to
fill previously identified gaps in data.
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Fig. 10. Total discharges of '’Cs to sarface waters,
1985 through 1989 (White Oak Dam).

Seven land-based waste disposal sites at the
Y-12 Plant are RCRA Interim Status facilities
and, as such, require groundwater monitoring.
Currently, groundwater monitoring at five of the
gites has detected volatile organics, nitrates, heavy
metals, and radioactivity that exceed applicable
standards. The focus of the assessment monitoring
program is to gather data to define rate of
migration of the contaminants, their concentration,
and to better define contaminant plume
boundaries. Although it is too early to determine
accurately the quantitative rate and extent of
migration, data indicate contamination remains
relatively close to its source. For instance, at the
S-3 Pond site the highest concentrations are within
150 m (500 ft) of the site, whereas nitrate, the
most widespread groundwater contaminant, has
been detected in wells as far as 920 m (3000 ft)
southwest. Additional wells and continued
monitoring are needed to draw further conclusions.

At ORNL, about 250 known potential waste
sites are grouped into 20 Waste Area Groupings
{WAGs), of which at present 11 are being or are
to be monitored along their boundaries for
groundwater quality. In 1989, four sets of
analytical results were available for WAG 6 from
quarterly samples from 22 boundary groundwater
quality monitoring (GQM) wells. Tritium is the
most commonly detected contaminant in WAG 6,



but only five wells, all of which are along the
eastern boundary, consistently exceeded the
drinking water standard of 19,980 pCi/L. Two of
these same wells showed volatile organic
compounds (VOCs), including trichloroethene,
carbon tetrachioride, chioroform,
1,2-dichloroethane, and 1,2-dichlorocthene.
Trichloroethene, with a maximum concentration of
0.51 mg/L, is the VOC that has been detected at
the highest concentrations. All GQM well water
quality has met applicable primary drinking water
standards for total and dissolved metals; no
semivolatile organic compounds have been found in
these wells. Two wells showed elevated gross alpha
or beta activity, but the levels are below the EPA
primary drinking water limit of 15.12 pCi/L. None
of the GQM wells exceeded the allowable 4-mrem
dose level of 40.5 pCi/L for total radioactive
strontium when calculated according to the most
recent DOE guidance. Based on the findings and
interpretations of these results, a Groundwater
Quality Assessment Plan was prepared by ORNL
staff and submitted to DOE in December 1989 for
transmission to regulatory authorities.

Three sets of analytical results were available
by the end of 1989 for the 25 GQM wells at
WAG 1 (main plant area). These show levels of
cadmium above the primary drinking water
standard in three wells, barium in one well, and
chromium in another. Two wells exceeded the
Tennessee standard for fluoride but were within
the EPA standard. Low levels of radionuclides
were detected in several wells, including tritium,
total radioactive strontium, total radium, and gross
alpha and beta activity. The volatile organic
compounds trichloroethene and vinyl chloride were
detected in three wells at concentrations exceeding
the primary drinking water standards.

Drilling of remaining GQM welis at the
remaining WAGs resumed in June 1989 and by
December, 28 new wells had been installed. The
total number of GQM wells projected for all
WAGs is 172. Installation is to be complete by
June 1990,

The ORGDP Groundwater Protection
Program currently includes 191 monitoring wells at
40 remedial action and 2 RCRA sites. Fifty-one of
these wells were installed at 27 remedial action
sites during 1989. At all 42 sites, 188 wells were
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actively monitored for groundwater contamination
during 1989, involving 122,682 laboratory analyses,

The 11 wells at the 2 RCRA sites (K-1407-B
and C Ponds) continued under modified interim
status detection monitoring during 1989 as
approved by TDHE. Sixty-nine wells at the first 13
remedial sites were monitored for site-specific
parameters at site-specific frequencies during 1989
as part of continued remedial action monitoring.
The parameters and frequencies for continued
monitoring were determined through evaluation of
the baseline monitoring results for the sites. The
108 wells at the remaining 27 remedial action sites
underwent one or two quarters of baseline
monitoring during 1989, depending on when they
were installed. Baseline monitoring involves four
consecutive quarters of sampling for an extended
list of constituents, including field parameters,
indicator parameters, water quality parameters,
volatile organics, semivolatile organics, metals,
radioactivity, PCB/pesticides, and herbicides. All
new wells undergo baseline monitoring during their
first year of service.

Evaluations of hydrogeologic and groundwater
quality data that were conducted by ORGDP
during 1989 led to a realization that the approach
to groundwater monitoring for remedial actions
required modification. Because of the potential for
intermingling of groundwaters contaminated by
individual sites within the same groundwater
drainage basins, it became obvious that the most
efficient, cost-effective, and technically defensible
approach to remedial action groundwater
monitoring at ORGDP would be to divide the
plant into hydrogeologically defined Waste Area
Groupings (WAGs). Thirteen WAGs,
encompassing from 1 to more than 10 individual
sites, have been identified. The ORGDP
Groundwater Protection Program will be
completing a transition to the WAG approach for
remedial action monitoring during 1990.

OTHER MONITORING

Biological Monitoring

Contaminant concentrations in fish samples
during 1989 are comparable to, or are generally
lower than, concentrations found in previous years
(see Figs. 11 through 15). Samples were collected
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Fig. 15. Annoal average total strontium concentration in bluegill at three Clinch

River locations, 1985 through 1989,

to measure concentrations of mercury,
polychlorinated biphenyls (PCBs), ®Co, '¥Cs, and
total radioactive strontium in bluegill from the
Clinch River, The average mercury concentration
for 1989 wes 6.9% of the U.S. Food and Drug
Administration (FDAY) guideline. For the PCBs,
the percentage of the guideline in 1989 was 2.5%.
No guidelines exist for radionuclide concentrations
in fish. However, dose calculations were based on
concentrations of radionuclides in fish and assumed
consumption rates. These calculations are described
in Sect. 3.1 of this report. To put doses from
waterborne radionuclides into perspective, a person
who eats fish and drinks water from Kingston
could add ~0.1% to his or her annual dose from
background radiation.

Milk samples were collected from five
locations in the 80-km area around the ORR
and were analyzed for '*'I and total radioactive
strontium. All the results were less than 40%
of the applicable Range I Federal Radiation
Council Guidelines.

Stream Sediment Sampling

The stream-sediment-sampling program
consists of six sampling locations on Poplar Creek

and two locations on the Clinch River. These
samples were collected in the fall and analyzed for
concentrations of mercury, lead, nickel, copper,
zine, chromium, manganese, aluminum, thorium,
cadmium, and total uranium.

The sampling locations are shown in
Fig. 2.5.2 of this report. Bar graphs indicating
trends since 1985 are shown in Figs. 16-21 for six
of the most prominent metals: uranium, mercury,
lead, nickel, chromium, and aluminum. In most
locations, the concentrations have been decreasing
since 1985. Samples taken at the mouth of
Mitchell Branch (8S4) in 1989 showed
concentration decreases of all metals except
aluminum and manganese. Samples taken on the
Clinch River (SS7 and SS8) continue to have the
lowest concentrations of the sampling stations.

RADIATION DOSE TO THE PUBLIC

Collective Committed Effective Dose Equivalent to
the Population Within 80 km (50 miles) of Oak
Ridge Installations

The collective lifetime effective dose
equivalent to the entire population (~940,000
persons) residing within 80 km (50 miles) of the
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ORR during 1989 is ¢stimated to be 35 person-rem
from releases of radionuclides from the ORR to
the atmosphere. This dose equivalent is about
0.01% of the collective dose equivalent to the entire
population from one year of exposure to natural
radiation (see Fig. 22). A fatal cancer risk from
reception of such doses can be calculated using a
risk factor of 0.0004 per rem of effective dose
equivalent, even though there is no conclusive
evidence to support the existence of a risk from
reception of such a low dose at such a low dose
rate (i.e., the actual risk factor could be 0). The
calculated fatal cancer risk associated with the
35-person-rem effective dose equivalent is ~0.01.
This means that it would take, on average, ~100
years of such exposures for a fatal cancer to have a
chance of developing in the entire population. The
chance that an individual who receives the average
effective dose equivalent (0.03 mrem) might
develop a fatal cancer over a lifetime is 1 in
94,000,000. Effective dose equivalents from various
exposure pathways are shown in Fig. 23.

REMEDIAIL ACTION PROGRAM

Past ORR practices in the storage, treatment,
and disposal of hazardous materials and wastes

have resulted in the release of hazardous wastes to
the environment. A remedial action program has
been established at all three plants to identify and
assess hazardous waste sites that may contaminate
the environment and to develop and implement
remedial actions to control and minimize the
release of these contaminants from the sites. To
date, 321 sites have been identified as requiring
investigation: 42 at the Y-12 Plant, 169 at ORNL,
and 110 at ORGDP. The sites include burial
grounds, storage facilities, process ponds,
underground tanks, treatment facilities, low-level-
waste process lines and leak sites, and radioactive
waste facilities.

To determine the need for, extent of, and
priority of corrective actions at the sites identified,
a remedial investigation/feasibility study (RI/FS)
program has been implemented. The first step is to
identify sites that have potential for releasing
hazardous wastes to the environment. Next, an
assessment or investigation is performed to
determine if the groundwater, surface water, air, or
soil influenced by the facility contains hazardous
contaminants. If the investigation indicates that
environmental media are not contaminated, the
environment adjacent to the site is declared clean,
and the investigation work is documented. If the
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Fig. 22. The collective 50-year committed effective dose equivalent of the
entire population within 80 km (50 miles) of the three instaliations.
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Fig. 23. The 50-year committed effective dose
equivalent from various pathways from ORR discharges

during 1989.

investigation indicates that the environmental
media at the faciity are contaminated, appropriate
remedial actions are developed and implemented.
After site remediation, maintenance and
surveillance are performed to ensure the
effectiveness of remediation.

High-priority sites will be addressed earlier,
through near-term remedial actions; lower priority
areas will continue to be maintained while awaiting
final closure efforts. Many of the current
groundwater monitoring efforts now under way on
the ORR are being conducted to assess the
groundwater near these hazardous waste sites.

From 1986 through 1989, the following
RCRA closures were completed at the Y-12 Plant
in accordance with TDHE-approved closure plans:

* the Salvage Yard Qil/Solvent Drum Storage
Area,

e the hazardous waste storage arca in the Old
Steam Plant (Building 9401-1),

¢ the Prenco Incinerator Facility,

* the southern portion of the Interim Drum
Storage Yards,

¢ the ACN Drum Yard, and

e the Waste Machine Coolant Biodegradation
Facility (WMCBF).

RCRA closure activities of the following four
major facilities at the Y-12 Plant have been
completed as of the end of 198%:

¢ (il Landfarm

¢ Bear Creek Burial Ground A,

o Chestnut Ridge Sediment Disposal Basin, and
¢ Chestnut Ridge Security Pits.

In addition, closure activities at the following
facilities are under way:

+ S-3 Ponds,

» Qil Retention Ponds 1 and 2,

» New Hope Pond,

e Bear Creek Burial Ground C, and
» Kerr Hollow Quarry.

The first phase of RCRA 3004 (u) and (v)
corrective actions, the RCRA Facility Assessment
(RFA), was conducted in 1987, Of the 187 Solid
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Waste Management Units (SWMU's) identified at
the Y-12 Plant at the time, approximately 127
were determined to be uncontaminated and
therefore needed no further investigation. The
remaining 42 sites will be addressed in the second-
phase Remedial Facility Investigation (RFT) or are
stitl undergoing assessment to determine the need
for an RFL During 1987, general documents and
RFI plans for 9 of these 42 sites were developed
and submitted to EPA and TDHE for review and
approval. In 1988, ten additional RF1 plans were
submitted to EPA and TDHE for review and
approval. In 1989, five additional RFI plans were
submitted to EPA and TDHE for review and
approval. Two RCRA RFIs were initiated in 1989,
with the sampling phase completed.

At ORNL, the largest single Remedial Action
Program (RAP) activity currently is the
implementation of the comprehensive Remedial
Investigation/Feasibility Study, initiated in 1986.
Thirteen Waste Area Groupings are scheduled for
characterization and assessment of remedial
alternatives. A major support-subcontractor team
was procured in 1987, and major documents
related to areas such as QA, health and safety,
data-base management, and waste management
have been completed. Draft plans for 10 WAG Rls
have been completed and submitted for regulatory
review; the remainder will be completed by the end
of 1993, Plans completed, to date, cover the main
plant area of ORNL, all solid waste storage areas
(SWSAs), the low-level waste (LLW) pits and
trenches area, and hydrofracture sites. The RFI
schedule for WAG 6 is tied to commitments in the
SWSA-6 Closure Plan approved by TDHE and
EPA; the WAG-6 RFI was formally implemented
in late 1988. Work was initiated in WAG 1 (main
plant area) in late 1989; other WAGs will be
addressed according to established priorities. The
overall RI/FS phase of the ORNL RAP was
originally foreseen to require a 5-year effort. With
a better understanding of the magnitude of the
problem and experience with budget reductions, it
now appears that 10 years will be a realistic,
perhaps optimistic, expectation.

Three disposal sites are considered to have
priority in the RAP at ORGDP. The facilities
include the K-1070-A contaminated burial ground,
the K-1070-B old classified burial ground, and the
K-1070-C/D classified burial ground. Groundwater
wells have been installed, and these facilities are

being characterized for groundwater contamination
to determine if buried materials are leaching.
Overall, ORGDP has identified 110 sites requiring
investigation. The preparation of RCRA Facility
Investigation Plans is under way.

AUDITS AND REVIEWS

The three major Qak Ridge installations
experienced numerous audits or inspections and
reviews during 1989 related to environmental
sampling and data management, sample analysis,
waste management, and quality assurance. These
audits and reviews consisted of external audits by
outside regulatory agencies, such as the EPA and
TDHE; audits and reviews by DOE-Headquarters
(HQ) in Washington or the DOE-Oak Ridge
Operations (ORO) office; and internal audits by
Energy Systems. A representative listing is shown
below.

« TDHE RCRA Inspections
* DOE-ORO Environmental Appraisals

« TDHE Inspection of West Borrow Area at the
Y-12 Plant

¢« TDHE Compliance Evaluation Inspection

+ TDHE Inspection of Site Clearing North of
Bear Creek Road near the Y-12 Plant

* TDHE/EPA RCRA Inspection

¢ Martin Marietta Energy Systems Environmental
Appraisal

¢ National Academy of Science Interim Oversight
of DOE’s Non-Reactor Nuclear Facilities

* DOE-Headquarters Environmental Survey
» Technical Safety Appraisal

» DOE-Headquarters Y-12 Plant Compliance
Assessment

¢ TDHE Air Permits and Sources Inspection

¢ EPA NPDES Performance Audit Inspection
Follow Up

* Audit of NPDES sampling and chain-of-custody
procedures by DOE-ORQ and Peer Consultants

Identified deficiencies associated with these audits
and reviews were recorded and corrective action
plans were developed to ensure follow-up.



1989 SUMMARY ASSESSMENT
ENVIRONMENTAL COMPLIANCE ACTIVITY
U.S. DEPARTMENT OF ENERGY

OAK RIDGE Y-12 PLANT

BACKGROUND AND OVERVIEW

The Oak Ridge Y-12 Plant (Y-12) must
operate in conformance with environmental (and
other) requirements established by a number of
federal and state statutes and regulations,
Executive Orders, U.S. Department of Energy
{DOE) Orders, and Compliance and Settlement
Agreements. Compliance status with major
environmental statutes is summarized below.

Clean Air Act (CAA} and National Emission
Standards for Hazardous Air Pollutants (NESHAP)

Y-12 has approximately 120 state air permits;
more than 500 air emission sources are permitted
by the Tennessee Department of Health and
Environment (TDHE). Eighty-five radiological
stacks are equipped with continuous stack samplers
to monitor uranium emissions. Some unpermitted
sources and procedures were identified and
addressed immediately on a case by case basis.
Current efforts are focusing on ensuring that all
sources are permitted and are operating in
accordance with those permits,

Clean Water Act (CWA)

The Y-12 National Pollutant Discharge
Elimination System (NPDES) permit encompasses
240 point discharges that require compliance
monitoring and resuits in 12,500 samples per year.
Five major wastewater treatment plants have been
constructed and brought on-line since 1983,
NPDES excursions and spills have occurred;

however, progress continues in minimizing these
incidents and their effects on receiving streams. An
application of renewal of the Y-12 NPDES permit
was provided to the TDHE in November 1989.
The current NPDES permit expires May 23, 1990.

Resource Conservation and Recovery Act (RCRA)

Y-12 operates 37 interim status RCRA units;
11 of these units recently received final Part B
permits (of these, 10 are under appeal). Five
additional permits are in draft form, and three
units have permits-by-rule in place. The balance
are undergoing or are targeted for closure. More
than 200 RCRA waste streams are generated at
the Y-12 site; it has over 48 90-day waste
accumulation areas and 49 underground storage
tanks. Eight-three on-site solid waste management
units are identified for further study under the
3004(u) Remedial Action Program. RCRA
violations have occurred, and citations have been
received in the past; however, recent improvements
in the program have been noted as exemplary by
both the TDHE and the U.S, Environmental
Protection Agency (EPA), Region IV.

Toxic Substances Control Act (TSCA)

Polychlorinated biphenyls (PCBs} are used,
and PCB waste is generated at Y-12, The storage,
control, and disposal of these are regulated by the
TSCA. A compliance issue does exist regarding the
storage of uranium-contaminated PCB wastes
beyond the TSCA 1-year limit (see Current Issues
below for details).
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Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA)

The Oak Ridge Reservation was placed on the
National Priorities List in November 1989, The
TDHE, the EPA, and DOE are negotiating a
Federal Facility Agreement (FFA) that is now in
final draft form. It is anticipated that the FFA will
be signed in the summer of 1990. This FFA will
address the remediation of inactive waste sites and
waste storage areas.

CURRENT ISSUES

A number of specific compliance issues have
been identified as a result of recent intensive
efforts to attain full compliance. The significant
issues are discussed below.

Air Permits

An investigation identified a number of air
emission sources that had been modified or
constructed without proper permits, that had
expired air permits, or that were unpermitted.
These problems have been resolved for the most
part; however, the development of procedures and
systems to prevent recurrence is ongoing.

Unsampled NPDES Discharges

A field investigation of outfalls discharging to
East Fork Poplar Creek identified several
discharges that are not listed on the current
NPDES permit. The outfalls have been
incorporated into a Miscellaneous Discharge
Sampling Plan and wil! be permitted in the new
NPDES permit currently being negotiated for
Y-12.

Discharges of Toxic Pollutants to Surface Water

Y-12 has been listed by the EPA and the
TDHE as a point source discharger of toxic
priority pollutants under CWA Sect, 304(1).
Activities to reduce discharges of priority
pollutants as well as other toxic agents such as
chlorine and high temperature may be required.

Steam Plant Ash Disposal

The discharge of ash sluice water from the
steam plant currently results in some parameters
exceeding TDHE water quality criteria in McCoy
Branch. Both interim and long-term projects have
been identified and initiated to address this issue.

Uranium Disposal in Bear Creek Burial Grounds
(BCBG)

Pyrophoric uranium chips, along with
machining coolants, have been disposed by placing
them in earthen trenches in BCBG. The machining
coolants may have been released to surface streams
or groundwater. This disposal activity has now
been eliminated as standard practice, however, it
may continue on an emergency basis. These
materials (not including “saw fines”) are thermally
converted to uranium oxide at the Uranium Chip
Oxidizer Facility, and the uranium oxide is stored
in vaults. The saw fines will be blended with
uranivm oxide and stored in the vaults. This
processing will begin as soon as environmental and
safety documentation has been approved.

Land Disposal Restricted Waste

RCRA mixed, radioactive land ban waste
(including some nonradiological classified land ban
waste) has been stored in some areas at Y-12 for
longer than I year. These wastes are currently
subject to the land ban that permits storage only
for accumulation of sufficient quantities to
facilitate proper treatment, recycle, or disposal.
This waste is being stored because of the
nationwide shortage of treatment and disposal
facilities for these types of waste. Private sector
technology demonstrations are being conducted
that involve uranium extractions from sludge. In
addition, technology demonstrations are being
planned for FY 1991 that will involve the removal
of uranium and other metals from oils and
solvents. DOE and the EPA are continuing to
discuss the issue, and the inventory of such waste is
reported to the regulators on an annual basis.
DOE’s Oak Ridge Operations Office expects to
negotiate an FFA that would detail the steps
needed to attain compliance.



Mixed TSCA Waste Storage

Uranium-contaminated PCB wastes (i.e.,
mixed wastes) are being stored in excess of the
1-year limit imposed by the TSCA because of the
lack of treatment and disposal capabilities. A

compliance agreement with the EPA is being pursued.

PCB Contamination Investigation in BCBG

On January 5, 1990, accumulations of dense,
nonaqueous phase liquids (DNAPLSs) were
discovered at depths of approximately 83.5 m
(274 ft) below ground surface in newly installed
well GW-625 located along the southern border of
Burial Ground A-South within the BCBG
Hazardous Waste Disposal Unit. Subsequent to
this discovery, a preliminary investigation was
initiated to obtain information on the mode of
occurrence and distribution of the DNAPLs and to
obtain expert technical advice on DNAPL behavior
in fractured rock such as that underlying BCBG.
The investigation included installation and
sampling of two additional groundwater monitoring
wells, resampling of existing wells in the vicinity of
the discovery well, evaluation of existing
groundwater quality data, and technical review of
available information and site conditions by an
independent consultant expert in the behavior of
DNAPLs.

Because of the complex behavior of DNAPLs
in fractured rocks, direct determination of the
extent of their occurrences within the subsurface is
not feasible. However, accumulations of DNAPLs
in the subsurface generate dissolved contaminant
plumes within groundwater. Detection and
characterization of such plumes typically provide
the only reliable means of determining the extent
of DNAPL contamination at a site. Samples
obtained from wells GW-625 (i.e., the discovery
well) and GW-628 (i.e., the preliminary
investigation well) provide direct evidence for the
occurrence of DNAPLs at depths of at least
82.3 m (270 ft) below ground surface in the
vicinity of BCBG. Groundwater from existing
intermediate and deep wells have a suite of volatile
organic compound contaminants suggesting that
these wells may indicate dissolved contaminant
plumes associated with subsurface DNAPL
occurrences.
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As long as the hydrogeologic system in the
immediate vicinity of the DNAPL occurrences is
not disturbed, DNAPL migration is not likely to
advance. However, if the system is disturbed,
DNAPL accumulations could become remobilized.
The static nature of the system and the occurrence
of DNAPL pools in the subsurface, combined with
the complex hydrogeology of the site, require that
future characterization and remediation activities
at the site be undertaken with care and
understanding of all factors that can influence
DNAPL migration.

Future investigations will focus on defining the
deep and intermediate groundwater flow system
within the BCBG vicinity and determining the
extent of the dissolved plume from the outside
inward. If conditions warrant, hydraulic control of
the dissolved plume by creating a capture zone will
be undertaken.

DOE Environmental Assessment (Tiger Team)

In September and October 1989, a team of
DOE environmental specialists conducted a
comprehensive assessment of environmental
practices at Y-12. The assessment covered the
CWA, the CAA, the RCRA, the TSCA, Remedial
Action Programs, radioactive emissions, the
National Environmental Policy Act (NEPA),
underground storage tanks, and environmental
monitoring and surveillance, The assessment
expressed concern over 24 compliance issues: 1 for
the CAA, 4 for the CWA, [ for hydrogeology, 6
for waste management, 3 for toxic materials
management, 4 for radioactive emissions, and 5 for
NEPA. Other practices relating to Best
Management Practices were also examined. Copies
of the draft report were made available to the U.S.
Congress, the state of Tennessee, and the EPA.
Copies of the final report will be made available to
the public on request.

CERCLA Reporting Requirements

A compliance assessment is needed to
determine if continuous releases of hazardous
substances reportable under 40 CFR 302.6(a) of
CERCLA are occurring,
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Deficiencies in the NEPA Program

In the past the NEPA Program at Y-12 has
been loosely structured with informal guidelines
used for NEPA determinations. As such, it has
been rated as marginal by a recent DOE Tiger

Team Compliance Assessment. Personnel are being
added to upgrade the NEPA Program. Y-12 is also
developing a NEPA implementation procedure that
outlines steps to ensure NEPA compliance for
projects involving construction.

OAK RIDGE NATIONAL LABORATORY

BACKGROUND AND OVERVIEW

The Gak Ridge National Laboratory (ORNL)
must operate in conformance with environmental
{and other) requirements established by a number
of federal and state statutes and regulations,
Executive Orders, U.S, Department of Energy
{DOE) Orders, and Compliance and Settlement
Agreements. Compliance status with major
environmental statutes is summarized below.

Clean Air Act (CAA) and National Emission
Standards for Hazardous Air Pollutants (NESHAP)

Some unpermitted sources and procedural
violations have been reported. Current efforts are
focusing on ensuring that all sources are permitted
and are operating in accordance with those
permits. Currently, GRNL has 106 state air
permits; an additional 2 are in review or
preparation. Of the ten major stacks, nine are
gither monitored or sampled for radiological
emissions (the steam plant is not sampled or
monitored for radiological emissions}. The
measured radiological emissions provided the basis
for calculations of the ORNL annual radiological
effective dose equivalent and conformance with
NESHAP requirements. On December 15, 1989,
the EPA issued new NESHAP regulations.
Compliance with these requirements was required
by March 15, 1990. A Monitoring Compliance
Plan for all DOE facilities on the Oak Ridge
Reservation was submitted to EPA Region IV. A
proposal was prepared according to the
requirements of the new NESHAP regulations and
is under review by EPA Region IV.

Clean Water Act (CWA)

The ORNL National Pollutant Discharge
Elimination System {NPDES) permit, renewed in
1986, has over 190 point source discharges that
require compliance monitoring. The majority of
these are storm drains, roof drains, parking lot
drains, and storage area drains. Three major
wastewater treatment facilities have been
constructed since 1985: the Sewage Treatment
Plant, the Coal Yard Runoff Treatment Plant, and
the Non-Radiological Wastewater Treatment Plant
(NRWTP). Qccasional spills, excursions, and
precipitation runoff from storm and parking lot
drains have tesulted in NPDES permit effluent
limits being exceeded for certain parameters.
Progress continues toward minimizing or
eliminating these occurrences.

Because of numerous construction activities
throughout the ORNL site that may impact the
local surface streams, ORNL has applied for and
received nine approvals for such projects from the
U.S. Army Corps of Engineers. The projects are
approved and permitted under the requirements of
33 CFR Pt. 330.5, “U.S. Army Corps of Engineers
Nationwide Permits.”

Five water quality permits, aquatic resource
alterations, have been issued to ORNL by the
Tennessee Department of Health and Environment
{TDHE).

Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA)

The Oak Ridge Reservation was placed on the
National Priorities List in November 1989. The



TDHE, the U.S. Environmental Protection Agency
(EPA}, and DOE are negotiating a Federal
Facility Agreement (FFA) that is now in final
draft form. Signing of the FFA is anticipated in
the summer of 1990. This FFA will address the
remediation of inactive waste sites and waste
storage areas.

National Environmental Policy Act (NEPA)

ORNL is in compliance with NEPA. This
compliance is achieved and maintained through the
efforts of the Environmental Review and
Documentation Program, which reviews and
documents all new programs and projects for any
potential environmental impact.

Resource Conservation and Recovery Act (RCRA)

ORNL generates both RCRA hazardous
waste and RCRA hazardous waste mixed with
radionuclides (i.e., “mixed” hazardous waste). The
hazardous waste is accumulated at several satellite
accumulation areas by individual generators where
it is picked up by waste management personnel and
stored in permitted storage facilities until it is
shipped off-site for treatment and/or disposal at an
RCRA-permitted facility. ORNL has one RCRA-
permitted hazardous waste storage facility and
several others that operate under RCRA interim
status. Mixed waste must be stored on-site because
no facilities are currently available for treatment
and/or disposal. Part B permit applications for
nine mixed waste storage facilities are in various
stages of preparation. Several mixed waste
facilities that currently operate under interim
status will not be permitted. They are undergoing
or are targeted for closure.

The most recent RCRA inspection by the
TDHE (i.e., February 1990) resulted in no
violations, and the regulators remarked that
ORNL RCRA facilities were very well managed
and were maintained in an exemplary manner.

Toxic Substances Control Act (TSCA)

Polychlorinated biphenyls (PCBs) are used,
and PCB waste is generated at ORNL. The
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storage, control, and disposal of these are regulated
by the TSCA. A compliance issue does exist
regarding the storage of PCB wastes that are also
contaminated with radionuclides beyond the 1-year
TSCA limit (see Current Issues below for details).
The EPA has been informed of this activity, and
an agreement between the EPA and DOE that will
allow continued storage of mixed PCB waste until
it can be incinerated in the new TSCA-RCRA
incinerator at Oak Ridge Gaseous Diffusion Plant
is being pursued. The EPA conducted a TSCA
inspection of ORNL facilities in February 1990,
and no nonconformances with regulatory
requirements were cited,

Underground Storage Tanks (USTs)

The UST regulations (40 CFR Pt. 280—
referred to as Subtitle I} require that all
underground tanks storing petroleum products or
hazardous substances be in compliance with
specific technical standards within a period of 10
years from the date of adoption of the final
regulations. Tanks that were in existence prior to
the issuance of the regulations are required to be
upgraded during this 10-year period to meet the
standards or are taken out of service. The TDHE
has also promulgated state UST regulations
that attempt to mirror the federal
regulations.

ORNL has developed a UST Management
Program that includes implementation of leak
detection, corrosion protection, spill and overflow
protection, annual tightness testing, operational
controls, record keeping, reporting, and
replacement of certain UST systems that cannot be
upgraded by 1998. The program also addresses the
immediate removal from service and remediation
of tank sites from tanks found to be leaking as well
as implements any required closures, corrective
actions, and any upgrading and/or replacement of
affected USTs in accordance with the program
plan. Additionally, the program also ensures that
the installation of new USTs meets the minimum
design standards. To date, eight USTs have been
removed from the ground, and several upgrade and
remediation projects are currently under way.
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CURRENT ISSUES

A number of specific compliance issues have
been identified. Some of the most significant issues
are discussed below,

Land Disposal Restricted Waste

Currently, ORNL is storing liquid, low-level
radioactive waste that also contains RCRA
hazardous waste (mixed waste) subject to the Land
Disposal Restrictions that allow storage only for
accumulating sufficient quantities for treatment.
This waste is being stored because of the lack of
treatment or disposal facilities for this type of
mixed waste, DOE and the EPA are continuing to
discuss the issue, and the inventory of such
materials is reported to the EPA on an annual
basis. DOE expects to negotiate with the EPA an
FFA that would detail the steps needed to attain
compliance.

Contaminants Resulting from Storm Runoff

Precipitation runoff has resulted in total
suspended solids {TSS) and oil and grease (0&G)
values that persistently exceed NPDES effluent
limits at storm drain and parking lot drain outfalls.
Studies have been initiated to identify potential
corrective measures along with the feasibility of
implementation. Based on evidence that the
NPDES exceedences of TSS and O&G
experienced over the past 2 years do not appear to
have a significant impact on the water quality of
the White Qak Creek watershed and exemptions
from NPDES permitting requirements provided by
the EPA’s proposed regulations governing
stormwater runoff from parking lots, a request for
a modification to ORNL’s NPDES permit has
been submitted to the TDHE.

Ethylene Glycol Spills

It is suspected that slow releases of ethylene
glycol to surface streams are occurring from the
Central Chilled Water Facility in the main plant
complex at ORNL. Occasional ethylene glycol
spills also occur that enter surface waters.
Although ethylene glycol is not a toxic pollutant, it
results in the generation of an oxygen demand on
the receiving stream that can be detrimental to
aquatic organisms. An action plan has been

developed by ORNL for replacement of ethylene
glycol with water coolant.

In instances where major ethylene glycol spills
occur, containment is provided as soon as
practicable to minimize releases to surface waters.
Agreements are being negotiated with the TDHE
to allow treatment of these contained wastes
through on-site conventional wastewater treatment
facilities for subsequent discharge through
NPDES-permitted outfalls.

Mixed TSCA Waste Storage

Radioactively contaminated PCB wastes (i.e.,
mixed wastes) are being stored in excess of the
1-year limit imposed by the TSCA because of the
lack of treatment and disposal capabilities. A
compliance agreement with the EPA is being
pursued.

Releases from Burial Grounds and
Waste Disposal Areas

Radionuclides and chemical constituents due
to releases from inactive burial grounds and other
waste disposal areas have been found in
groundwater and surface water in the Bethel and
Melton Valley areas of ORNL. Major known
releases include strontium, cesium, cobalt, and
tritium as well as chemical, organic, and metal
constituents. ORNL has established a Remedial
Action Program to provide comprehensive
management and remediation of those areas where
past research, development, and wastc management
activities have been conducted and have resulted in
residual contamination of facilities or releases to
the environment. The FFA will address selections
of corrective measures and schedules for
implementation.

Discharges of Toxic Pollutants to Surface Water

ORNL was originally considered for listing by
the EPA and the TDHE as a point source
discharger of toxic priority pollutants under CWA
Sect. 304(1) because of effluents from four
outfalls. Three of the four effluent points have
been addressed using individual control strategies.
The fourth effluent point has been addressed
through a proposed modification to the NPDES
permit.
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OAK RIDGE GASEQUS DIFFUSION PLANT

BACKGROUND AND OVERVIEW

The Oak Ridge Gaseous Diffusion Plant
{ORGDP) must operate in conformance with
environmental (and other) requirements established
by a number of federal and state statutes and
regulations, Executive Orders, U.S. Department of
Energy (DOE) Orders, and Compliance and
Settlement Agreements. Compliance status with
major environmental statutes is summarized below.

Clean Water Act (CWA)

The compliance activity issue associated with
CWA regulations includes excursions outside the
National Pollutant Discharge Elimination System
(NPDES) permit discharge limits. ORGDP has
one NPDES permit that was issued by the
Tennessee Department of Health and Environment
(TDHE) pertaining to eight discharge locations.
Approximately 22,000 analyses are performed
annually as required by the existing NPDES
permit. Even though a 99%-plus compliance rate is
experienced, occasional excursions occur outside
the NPDES discharge limits. Each time an
excursion is experienced, a quality investigation is
conducted to identify causes and corrective actions
to prevent future occurrences. Approximately half
of the excursions experienced are for aiuminum at
the Mitchell Branch sampling station and chemical
oxygen demand (COD) at the K-1007-B pond
outfall. These excursions are believed to be the
result of natural occurrences during periods of
heavy rainfall and not process related. DOE has
requested variances from the TDHE for aluminum
and COD at these locations.

Corrective actions relating to the NPDES
Program include identifying projects to treat
and/or remove nonpoint source discharges. These
projects include the rehabilitation of sanitary sewer
lines to prevent infiltration, the removal and/or
treatment of effluents to storm drains to remove
residual chlorine, and the remediation of sites that
may be contributing to surface water
contamination.

Clean Air Act (CAA)

At present, there are approximately 125 air
permits for operations existing at ORGDP. The
compliance activity issues associated with CAA
regulations include (1) asbestos abatement under
the National Emission Standards for Hazardous
Air Pollutants (NESHAPY) requirements, (2) the
opacity excursions that occur when coal is used
during peak power demands as a supplemental fuel
source at the steam plant, and (3) new regulatory
requirements under NESHAP for radionuclide
emissions. The asbestos abatement issue has been
addressed using an aggressive program for the
removal and/or encapsulation of deteriorating
asbestos in identified areas and for the
formalization of all procedures for asbestos work.
Current efforts are focusing on ensuring that ail
sources are permitted and are operating (1) in
accordance with those permits, (2} in compliance
with the new NESHAP regulations for
radionuclide emissions, and (3) in accord with
ongoing work to eliminate opacity excursions.

Resource Conservation and Recovery Act (RCRA)

ORGDP has 22 storage/treatment units for
which RCRA Part B applications have been
submitted to the TDHE. Nine other storage areas
have been added to the Part A application but
have not been approved for use because of the
operator signature issue between DOE and Martin
Marietta Energy Systems, Inc. Once the issue is
resolved, 10 of the 22 units should be permitted,
and the remaining 12 will come under interim
status. The nine other units will also come under
interim status after the Part A application has
been approved.

Toxic Substances Conirol Act (TSCA)

Polychlorinated biphenyls (PCBs) are used,
and PCB waste is generated at ORGDP. In
addition, PCB-contaminated wastes generated at
other DOE Oak Ridge Operations {ORO) sites are
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stored at ORGDP pending treatment at the
K-1435 TSCA incinerator. The storage, control,
and disposal of these are regulated by the TSCA.
Compliance issues do exist regarding PCB leaks
from ventilation system gaskets and the storage of
uranium-contaminated PCB wastes beyond the
TSCA 1-year limit (see Current Issues below for
details),

Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA)

The Oak Ridge Reservation was placed on the
National Priorities List in November 1989. The
TDHE, the U.S. Environmental Protection Agency
(EPA), and DOE are negotiating a Federal
Facility Agreement (FFA) that is now in final
draft form. Signing of the FFA is anticipated in
the summer of 1990. This FFA will address the
remediation of inactive waste sites and waste
storage areas.

CURRENT ISSUES

A number of specific compliance issues have
been identified as a result of recent intensive
efforts to attain full compliance. The significant
issues are discussed below.

PCB-Contaminated Ventilation System Gaskets

Qil drips from PCB ventilation gaskets are
considered PCB spills. The TSCA requires
documentation and immediate cleanup action and
verification after discovery. New drips from
ventilation gaskets are cleaned in general
accordance with the EPA Spill Cleanup Policy as
contained in the TSCA. This includes periodic
inspections to identify leaks and initiation of
cleanup within 24 h. Sampling to verify cleanup,
however, is performed only on a representative
basis rather than for each spill as required by
TSCA policy. Drip collection troughs are installed
when leaks are discovered, DOE and the EPA are
negotiating an FFA to bring the facility into
compliance with TSCA regulations for use,
storage, and disposal of PCBs.

Land Disposal Restricted Waste

Currently, ORGDP is storing liquid, low-level
radioactive waste that also contains RCRA

hazardous waste subject to the land ban that
allows storage only for accumulating sufficient
quantities for treatment. This waste is being stored
because of the lack of treatment or disposal
facilities for the materials. DOE and the EPA are
continuing to discuss the issue, and the inventory
of such materials is reported to the regulators on
an annual basis. DOE expects to negotiate with the
EPA an FFA that would detail the steps needed to
attain compliance.

Liquid RCRA Wastes

Free liquids exist in an unknown number of
drums of the concrete-stabilized sludge. Actions
taken to resolve this issue include the preparation
of a sampling plan to identify the effected drums
and a method for removing the free liquid. The
drums were divided into four populations according
to process variations. The inspection of the drums
began with the population that appeared most
likely to contain liguid. Ten percent of the total
number of drums were inspected in 1989, and
approximately 18% of these contained free liquids.
The liquid was drained and treated in the Central
Neutralization Facility.

Mixed TSCA Waste Storage

Uranium-contaminated PCB wastes (i.e.,
mixed wastes) are being stored in excess of the
1-year limit imposed by the TSCA because of the
lack of treatment and disposal capabilities. A
compliance agreement with the EPA is being
pursued.

Discharges of Toxic Pollutants to Surface Waters

ORGDP has been listed by the EPA and the
TDHE as a point source discharger of toxic
priority pollutants under CWA Sect. 304(1).
Activities to reduce discharges of priority
pollutants as well as other toxic agents such as
chlorine and high temperature will be required.
FY 1990 projects to address toxic contributors
have been approved.

Steam Plant Opacity Problems

The opacity problem at the ORGDP Steam
Plant is being resolved by replacing coal-fired
boilers with gas-fired boilers. The engineering



design for the project to replace the coal-fired
boilers has been completed, and the procurement
of the gas-fired boilers has been initiated. Actions
have been taken to eliminate the use of coal except
when peak power demands are experienced during
the winter months. DOE has also submitted a
request for a formal agreement with the TDHE to
commit to boiler installation and operation
schedules.

CERCLA Reporting Requirements

A compliance assessment is needed to
determine if continuous releases of hazardous
substances reportable under 40 CFR 302.6(a) are
occurring.
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National Environmental Policy Act (NEPA)
Program Deficiencies

In the past, the NEPA program at ORGDP
has been loosely structured with informal
guidelines used for NEPA determinations.
Corrective actions for the program shortcomings
have been recently implemented as part of a new
emphasis by ORGDP on NEPA requirements.
These actions include proposals for addition of new
dedicated personnel and the development of an
ORGDP-specific NEPA implementation procedure.
As a result of the DOE SEN 15-90 guidance,
DOE-ORO has developed a procedure for NEPA
compliance. ORGDP will structure their site-
specific NEPA Program to reflect the DOE-ORO
procedure,
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1. INTRODUCTION AND GENERAL INFORMATION

The purpose of this report is to provide
information to the public about the impact of the
U.S. Department of Energy’s (DOE’s) Oak Ridge
facilities on the public and the environment. It
describes the environmental surveillance and
monitoring activities conducted at and around the
DOE facilities operated by Martin Marietta
Energy Systems, Inc. Preparation and publication
of this report is in accordance with DOE Order
5400.1. The order specifies a publication deadline
of June of the following year for each calendar
year of data.

One environmental reporting goal is to ensure
that the annual site environmental reports include
summaries of all known quantities of radiological
and nonradiological materials in effluents to
significant environmental media. This includes
routine and accidental releases and those that can
be quantified through material balance
calculations. All known radiological effluent
quantities are reported in this document.
Chemicals covered by the Superfund Amendments
and Reauthorization Act (SARA) Title III 313
Report on gaseous emissions are also included.

The scope of the environmental surveiliance
programs at the DOE facilities has increased
significantly during the years since the plants’
startup. This change is reflected in annual reports.
Prior to the early 1980s, the focus of the reports
was on radiological monitoring. Since that time,
the reports have included increased amounts of
nonradiological monitoring data as those programs
have increased.

Volume 1 of the report summarizes
environmental surveillance and monitoring
activities at the three DOE facilities located on the
Oak Ridge Reservation (ORR) and for the
surrounding environment. It contains key figures
and summary tables. Volume 2 contains the

detailed data tables and figures for individual
stations or locations and is not considered a stand-
alone report.

In addition to providing information for the
past calendar year, this report shows trend analyses
over several years, when possible, to indicate
increases and decreases in concentrations,
discharges, or doses from the DOE facilities. It
also provides radiation and chemical dose estimates
to the surrounding populations and describes how
the estimates are derived. A major effort at all the
DOE facilities during the past year has been the
implementation of a remedial action program to
evaluate potential waste areas, assign priorities to
them, and determine how to clean them up.
Remedial action program activities during 1989
are described in this report, as are the ongoing
programs for managing the solid waste generated
by the plants’ operations. Summary tables are
provided that describe the quantities of solid waste
treated or disposed of on-site, shipped off-site, or
placed in storage. Special projects or studies that
are ongoing in support of environmental protection
or surveillance are also included. The final section
of the report describes some of the quality
assurance activities that are related to the
generation of valid and reliable environmental
data.

1.1 OPERATIONS ON THE OAK
RIDGE RESERVATION

The ORR is located within the corporate
limits of the city of Oak Ridge in eastern
Tennessee, The ORR consists of about 14,300 ha
(35,300 acres) of federally owned lands. The
location of Oak Ridge and the ORR is shown on
the map of Tennessee in Fig. 1.1.1. The ORR site
is predominantly to the west and south of the

3



Oak Ridge Environmental Report, Vol. 1—1989

4

FISEH
JO 335 Y M nONBAISY 33PN YeQ 5,A3s0u7 Jo yusunredaqy 943 Jo uonEd0| oY) Sumogs del 1T’ By

WX 08 o
—
S3THN 05 0

YOOONVLILVHI SIHdW3IW

33SS3INN3IL

% 39414 VO
FTUAXONA

NOILVAY3IS3IH 304

-

1GEL-L8 DMA-INHO




population center of the city, which has a
population of 28,000. Oak Ridge lies in a valley
between the Cumberland and southern
Appalachian mountain ranges and is bordered on
one side by the Clinch River. The Cumberlands
are about 16 km (10 miles) northwest; 113 km
(70 miles) to the southeast are the Great Smoky
Mountains, as shown in Fig. 1.1.2.

The ORR contains three major operating
facilities: Oak Ridge Y-12 Plant (Y-12 Plant),
Oak Ridge National Laboratory (ORNL), and
Oak Ridge Gaseous Diffusion Plant (ORGDP).
The locations of these three facilities are shown on
the map of the ORR (Fig. 1.1.3). The on-site
DOE buiidings and structures outside the major
plant sites consist of the Scarboro Facility, Clark
Center Recreational Park, Central Training
Facility, and the Transportation Safeguards
Division maintenance facility. The off-site DOE
buildings and structures consist of the Federal
Office Building, Office of Scientific and Technical
Information, Oak Ridge Associated Universities
(ORAU), Atmospheric Turbulence and Diffusion
Division-National Oceanographic and Atmospheric
Administration, the American Museum of Science
and Energy, Energy Systems administrative
support office buildings, and the former museum
building. The administrative units (units managed
by a major installation or by central Energy
Systems) on the ORR are shown in Table 1.1.1. in
Vol. 2,

The Y-12 Plant (Fig. 1.1.4), which is
immediately adjacent to the city of Oak Ridge, has
five major responsibilities: (1) to fabricate nuclear
weapons components, (2) to process source and
special nuclear materials, (3) to provide support to
the weapons design laboratories, (4) to provide
support to other Martin Marietta Encrgy Systems,
Inc., installations, and (5) to provide support to
other government agencies. Activities associated
with these functions include production of lithium
compounds, recovery of enriched uranium from
scrap material, and fabrication of uranium and
other materials into finished parts and assemblies.
Fabrication operations include vacuum casting, arc
melting, powder compaction, rolling, forming,
heat treating, machining, inspection,
and testing,

Oak Ridge Environmental Report, Vol. | —1989 5

ORNL (Fig. 1.1.5), located toward the west
end of Bethel Valley, is a large, multipurpose
research laboratory whose basic mission is to
expand knowledge, both basic and applied, in areas
related to energy. To accomplish this mission,
ORNL conducts research in fields of modern
science and technology. ORNL’s facilities include
nuclear reactors, chemical pilot plants, research
laboratories, radicisotope production laboratories,
accelerators, fusion test devices, and support
facilities. The Oak Ridge National Environmental
Research Park is managed by ORNL. All of
ORNL’s reactors were shut down in 1986 while
efforts were under way to improve operating
procedures and safety standards for the facilities.
The High Flux Isotope Reactor (HFIR) and the
Tower Shielding Facility (TSF) operated to a very
limited extent in 1989. In addition to the main
ORNL complex, the ORNL Biology and Fusion
Energy divisions and staff from other ORNL
divisions are located at the Y-12 Plant, and the
Applied Technology Division is located at the
ORGDP site.

Until the summer of 1985, the primary
mission of ORGDP (Fig. 1.1.6) was enrichment of
uranivm hexafluoride (UFg) in the 2351 isotope for
use as a fuel in nuclear reactors, The gaseous
diffusion process was utilized to produce the
enrichment services. In August 1985, the gaseous
diffusion process at ORGDP was placed in a
“ready standby” mode because of declining
demands for enriched uranium. The decision to
permanently shut down the gaseous diffusion
cascade was made in December 1987,

In addition to operating the gaseous diffusion
process, ORGDP personnel were involved in
developing and demonstrating more energy-
efficient and cost-effective methods for uranium
enrichment. Two such methods under development
at ORGDP were the gas centrifuge process and the
atomic vapor laser isotopic separation (AVLIS)
system. In 1985 the gas centrifuge process was
shut down, and in 1986 the AVLIS work at
ORGDP was significantly reduced.

Major changes in the role of ORGDP began
evolving during 1986 and 1987, A significant
increase in work for agencies other than DOE is
projected in the future. The unique technologies,
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Fig. 1.1.6. ORGDP (view looking northwest).



expertise, and facilities at QRGDP constitute a
national resource that can effectively be used to
solve problems of national importance in areas that
complement the ongoing DOE missions. Although
enrichment operations at ORGDP are shut down,
some waste streams are being generated, and
wastes now in storage will require disposal in the
future.

Waste management activities at ORGDP are
increasing. Low-level radioactive wastes from other
DOE-Qak Ridge Operations (ORO) sites are now
being placed in interim storage facilities in the
K-25 Building vaults until the final disposition
strategy is identificd. Also, polychlorinated
biphenyl (PCB) wastes contaminated with uranium
began arriving from other DOE-QRO sites in 1987
for incineration in the K-1435 Toxic Substances
Control Act (TSCA) Incinerator,

Other remaining missions at ORGDP include
advanced enrichment technology research and
development, analytical laboratory programs,
engineering and computer support, and waste
treatment services.

Operations associated with the DOE research
and production facilities in Qak Ridge produce
several types of waste materials. Radioactive
wastes are generated from nuclear research
activities, weapons production, reactor operations,
pilot plant operations involving radioactive
materials, isotope separation processes, and
uranium processing operations. Nonradioactive
(including hazardous) wastes are generated by
normal industrial-type support facilities and
operations that include water demineralizers, air
conditioning, cooling towers, acid disposal, sewage
plants, and steam piants.

Nonradioactive, nonhazardous solid wastes are
buried in the Tennessee Department of Health and
Environment (TDHE)-permitted Centralized
Sanitary Landfill II, operated by the Y-12 Plant,
or in other designated burial areas, Hazardous
wastes are shipped to approved disposal sites off
the ORR or are stored on site. Radioactive solid
wastes are managed on-site and placed in
retrievable storage units either above or below
ground, depending on the type and quantity of
radioactive material present.

Oak Ridge Environmental Report, Vol. 1 —1989 11

Gaseous wastes generally are treated by
filtration, electrostatic precipitation, and/or
chemical scrubbing techniques before they are
released to the atmosphere.

Liquid radioactive wastes are not released but
are contained in tanks for ultimate disposal. After
treatment, process water is discharged under
National Pollutant Discharge Elimination System
(NPDES) permits to White Oak Creek, Poplar
Creek, and upper East Fork Poplar Creek, which
are smali tributaries of the Clinch River.

1.2 REGIONAL DEMOGRAPHY

Except for the city of Oak Ridge, the land
within 8 km (5 miles) of the ORR is
predominantly rural, used largely for residences,
small farms, and cattle pasture. Fishing, boating,
water skiing, and swimming are favorite
recreational activities in the area. The approximate
location and population (1980 census data) of the
towns ncarest the ORR are Oliver Springs
{pop. 3600), 11 km (6.8 miles) to the northwest;
Clinton (pop. 5200), 16 km (10 miles) to the
northeast; Lenoir City (pop. 5400), 11 km (6.8
miles) to the southeast; Kingston (pop. 4400),

11 km (6.8 miles) to the southwest; and Harriman
(pop. 8300), 13 km (8 miles) to the west,
Figure 1.2.1 shows the locations of these towns.
Knoxville, the major metropolitan area nearest
Oak Ridge, is located about 40 km (25 miles) to
the east and has a population of approximately
183,000. Table 1.2.1 in Vol. 2 lists cities and
population centers within an 80-km (50-mile)
radius of the ORR. Directional 80-km-radius
population distribution maps are shown in

Figs. 1.2.2 and 1.2.3. It should be noted that the
center of these figures is the center of the ORR
and that most of the area within a 10-km
(6.2-mile) radius is part of the ORR. Fewer than
5000 people live within those 10 km of the
ORR center. The Tennessee Valley Authority’s
(TVA) Melton Hill and Watts Bar reservoirs on
the Clinch River form the southern, eastern, and
western boundaries of the ORR, and the
residential sector of the City of Oak Ridge forms
the northern boundary. The ORR is within the
Oak Ridge city limits.
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1.3 GEOLOGY

The geologic characteristics of the ORR affect
air and water flow and stability of emplaced
wastes. The ORR is located in the Tennessee
Valley and Ridge Province, part of the Southern
Appalachian fold and thrust belt [Fig. 1.3.1 (and
Fig. 1.3.1 in Vol. 2)]. The area is characterized by
a succession of northeast-trending thrust faults that
structurally stack and duplicate the Paleozoic rocks
of this area (Fig. 1.3.2; Fig. 1.3.2 in Vol. 2; and
Fig. 1.3.3). As a result of thrusting and subsequent
differential erosion, a series of valleys and ridges
have formed that parallel the thrust faults. In
general, the more-resistant siltstone, sandstone, and
dolomite units are ridge-formers, and the less-
resistant shales and shale-rich carbonates underlie
the valleys of the region.

1.3.1 Stratigraphy

The stratigraphy of the area, in ascending
order, includes the Lower Cambrian Rome
Formation, the Cambrian Conasauga Group, the
Cambro-Ordovician Knox Group, and the Middle
Ordovician Chickamauga Group. Younger Upper
Ordovician to Mississipian rocks are exposed
locally in the cores of two synclines north of the
White Oak Mountain (WOM) Thrust Fault (Fig.
1.3.2). (Refer to Appendix A for further
description.)

1.3.2 Structure

The ORR is located in a foreland fold and
thrust belt. As a result, its geology is strongly
influenced by structural features at all scales,
including regional thrust faults, local thrust faults
and tear faults, local folding of relatively weak
units, and widespread fracture development. The
large-scale structures formed during the Permian-
Pennsylvanian Alleghanian Orogeny and have not
been historically active. Although fracture
formation has occurred at times from the
Ordovician (from burial processes) to the present
(from erosion and unroofing processes), the
Alleghanian Orogeny was probably the strongest
influence on fracture formation. {Refer to
Appendix A for further description.)
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1.4 SURFACE WATER

Potable water from most nonrural areas comes
from surface water. This section includes
discussions of stream classification, surface water
hydrology, watershed characteristics, and water
use,

1.4.1 Stream Classification

The Clinch River is the major surface water
source that receives discharges from the Qak Ridge
installations. Four TVA reservoirs influence the
flow and/or water levels of the lower Clinch:
Norris and Melton Hill on the Clinch River and
Watts Bar and Fort Loudon on the Tennessee
River.

The area on and around the ORR has no
streams classified as scenic rivers (DOE 1982).
Most of the streams on the ORR are classified for
fish and aquatic life, irrigation, and livestock
watering and wildlife. Table 1.4.1 in Vol. 2 gives
the State of Tennessee stream use classifications
for the Clinch River and its tributaries on or near
the ORR. Classifications are based on water
quality, designated uses, and resident aquatic biota.
For each designated water-use classification,
specific water quality criteria are applied,

1.4.2 Surface Water Hydrology

Figure 1.4.1 shows the location of surface
water bodies in the vicinity of the ORR. The ORR
is bounded on the south and west by a 63-km
stretch of the Clinch River. Melton Hill Dam is
located at Clinch River kilometer (CRK) 37.2
(river mile 23), forming the Melton Hill Reservoir.
Several major embayments bound the ORR; the
largest is the Bearden Creek embayment, with an
approximate surface area of 48 ha (120 acres).
Other embayments include Walker Branch,
McCoy Branch, and Scarboro Creek,

Both groundwater and surface water are
drained from the ORR by a network of small
tributaries of the Clinch River, as shown in
Fig. 1.4.1. At Kingston, Tennessee, the Clinch
flows into the Tennessee River, which is the
seventh largest river in the United States. Water
levels in the Clinch River in the vicinity of the
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ORR are regulated by TVA, and fluctuations of
the river have an impact on the tributary steams
draining the ORR.

Each of the three DOE facilities affects a
different subbasin of the Clinch River. Drainage
from the Y-12 Plant enters both Bear Creek and
East Fork Poplar Creek; ORGDP drains
predominantly into Poplar Creek and Mitchell
Branch, a small tributary; and ORNL drains into
White Oak Creek and several tributaries.
Hydrologic data are extensive for these streams
because of their size and relationship to DOE
facilities. Walker Branch has also been intensely
studied as an undisturbed watershed.

1.4.3 Watershed Characteristics

The Clinch River has its headwaters near
Tazewell, Virginia, and empties into the Tennessee
River near Kingston, Tennessee, at Tennessee
River kilometer ({TRK) 914 (river mile 568). The
Clinch watershed comprises about 11% of the
Tennessee River watershed. Three dams operated
by TVA control the flow of the Clinch River,
Norris Dam, constructed in 1936, is approximately
50 km {31 miles) upstream from the ORR.
Melton Hill Dam, completed in 1963, controls the
flow of the river near the ORR. Its primary
function is not flood control but power generation
{Boyle et al. 1982). Watts Bar Dam is on the
Tennessee River near the lower end of the Clinch.

1.4.4 Water Use

Nine public water supply systems serve about
91,500 people that withdraw surface water within
a 32-km (20-mile) radius of the ORR. Of these
nine supply systems, only the city of Kingston and
the ORGDP Water Treatment Plant are
downstream of the ORR. The intake for Kingston
is located at TRK 914.2 (river mile 566.8), about
0.6 km (0.37 mile) above the confluence of the
Clinch and Tennessee rivers and 34.1 km
(21.1 miles) below the mouth of Poplar Creek.
(This location is monitored because it is in the area
of backflow of Clinch River water in the
Tennessee.) Kingston withdraws approximately 9%
of its average daily supply from the Tennessee
River. The ORGDP Water Treatment Plant intake

is located 4 km (2.5 mi) above the mouth of
Poplar Creek and provides all of the water for
ORGDP.

1.5 GROUNDWATER

Groundwater in the Tennessee Valley region
supplies water to many rural residences, industries,
public water supplies, and sustains base flow in
streams and rivers. Most farm use is for livestock
watering and washing. This section includes
discussion of groundwater occurrence in the region
and local groundwater use.

1.5.1 Geohydrology and Groundwater Occurrence

In the Valley and Ridge Province of
Tennessee, groundwater occurs in bedrock, in the
regolith, and in a few alluvial aquifers along the
largest rivers. Groundwater flow in the shale and
carbonate rock that dominate the region’s bedrock
occurs in fractures and solution cavities.

1.5.2 Groundwater Use

The objective of groundwater classification is
to provide a systematic approach for designating
the use of and water quality goal for the
groundwater resource. More than 50% of the
population of Tennessee relies on groundwater for
drinking water supplies (Henry et al. 1986).
Twenty-one percent of water consumed in the state
(exclusive of thermoelectric use) is groundwater.
Of this, about 55% is withdrawn for public and
domestic supplies, 42% for self-supplied industrial
use, and 1% for irrigation (Bradley and Hollyday
1985; Henry et al. 1986). Nine principal dquifiers
have been identified in Tennessee, as illustrated in
Fig. 1.5.1. The major portion of the industrial and
drinking water supply in the Oak Ridge area is
taken from surface water sources. However,
single-family wells are common in adjacent rural
areas not served by public water supply systems.
As in most of East Tennessee, usable groundwater
on the ORR and in areas adjacent to the ORR
occurs primarily in solution cavities or in fractures
in the rocks. Other than those adjacent to the city
of Oak Ridge, most of the residential wells in the
immediate area are south of the Clinch River.
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1.6 CLIMATE AND ATMOSPHERIC
PROCESSES

Qak Ridge has a temperate climate with
warm, humid summers and cool winters. No
extreme conditions prevail in temperature,
precipitation, or winds. Spring and fall are usually
long, and the weather is normally sunny with mild
temperatures. Severe storms such as tornadoes or
high-velocity winds are rare. The mountains
frequently divert hot, southeasterly winds that
develop along the southern Atlantic coast.

Oak Ridge is one of the country’s calmest
wind areas. Because of this, providing relief from
the summer’s humidity through ventilation is
difficult. The atmosphere can be considered to be
in an inversion status about 36% of the time. The
daily up- and down-valley winds, however, provide
some diurnal exchange. The prevailing wind
directions are northeasterly (up-valley) and
southwesterly (down-valley).

1.7 PRECIPITATION

Precipitation varies both within and between
years, as shown in Fig. 1.7.1. The 39-year annual
average precipitation {water equivalent) is 1.36 m
(53.3 in.), including approximately 0.25 m
(9.8 in.) of snowfall, with monthly precipitation
peaking in January and February. Winter storms
are generally of low intensity and long duration.
Another peak in rainfall occurs in July when short,
heavy rains associated with thunderstorms are
common. Typically in October, slow-moving high-
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Fig. 1.7.1. Annual precipitation history of the Oak
Ridge area.

pressure cells suppress rain and, while remaining
nearly stationary for many days, provide mild,
clear, dry weather. Poor air dilution (and thus the
primary air pollution episodes) occurs with the
greatest frequency and severity during this period.
Precipitation in 1989 was 168 cm (66 in.), about
29 ¢m (11.25 in.) above the annual average.

From 1986 to 1988, drought conditions
prevailed in the Tennessee Valley, reducing stream
flows and groundwater table levels to 100-year
record lows. Fall precipitation began to bring relief
in 1988, and the above-average 1989 precipitation
returned stream flows to normal levels.
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2. ENVIRONMENTAL MONITORING SUMMARY

Published environmental summary reports for
the DOE ORR have been issued for each year
since 1971, The current environmental program is
designed primarily to meet various regulatory
requirements and DOE directives and to provide a
continuity of data on environmental media at
unregulated locations. The federal legislative
framework that establishes standards and regulates
environmental releases consists mainly of the
following: Clean Air Act; Clean Water Act;
Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA), also
known as “Superfund”; Resource Conservation and
Recovery Act (RCRA); Toxic Substances Control
Act (TSCA), Superfund Amendments and
Reauthorization Act (SARA); the Atomic Energy
Act; and FIFRA. Administrative bodies principally
concerned with implementation and enforcement
on the federal level are the U.S, Environmental
Protection Agency (EPA) and DOE and, on the
state level, the Tennessee Department of Health
and Environment (TDHE).

Environmental monitoring consists of two
major activities: effluent monitoring and
environmental surveillance. Effluent monitoring is
the collection and analysis of samples, or
measurements of liquid and gaseous effluents.
Environmental surveillance is the collection and
analysis of samples, or direct measurements, of air,
water, soil, foodstuff, biota, and other media from
DOE sites and their environs. Environmental
monitoring is performed by each site for the
purpose of characterizing and quantifying
contaminants, assessing radiation exposures of
members of the public, demonstrating compliance
with applicable standards and permit requirements,
and assessing the effects, if any, on the local
environment.

The samples are analyzed for various
radioactive, physical, and chemical parameters. In
some cases, such as liquid effluent outfalls, the
discharge permit may require the analysis of up to
20 different parameters.

Annual summaries are presented in this
section for each of the media sampled. The
summary tables generally give the number of
samples collected and the maximum, minimurm,
average, and standard error of the mean (SE)
values of parameters for which determinations
were made. This value is based on multiple
samples collected throughout the year. It includes
the random uncertainty over time and space
associated with sampling, analysis, and the intrinsic
variability of media. The random uncertainty is a
statement of precision (or imprecision), a measure
of the reproducibility or scatter in a set of
successive measurements, and an indication of the
stability of the average value for a parameter.
When differences in the magnitudes of the
observations are small, the SE is small, and the
precision is said to be high; when the differences
are large, the SE is large, and the precision is low.
Random uncertainties are assessed and propagated
by statistical methods (see Appendix B for
calculations). Average values have been compared
where possible with applicable guidelines, criteria,
or standards as a means of evaluating the impact
of effluent releases or environmental
concentrations.

In some of the tables, radionuclide
concentrations are compared with derived
concentration guides (DCGs) as published in DOE
Order 5400.5. These concentration guides were
established for drinking water and inhaled air and
are guidelines for the protection of the public.
DOE Order 5400.5 defines a DCG as the
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concentration of a radionuclide in air or water
from which, under conditions of continuous
exposure by one exposure pathway (i.e., drinking
water, inhaling air, submersion) for 1 year, a
“reference person™ would receive an effective dose
equivalent of 100 mrem. A reference person is a
hypothetical human who is assumed to inhale
8400 m? (296,700 ft*) of air in a year and to drink
730 L {190 gal) of water in a year. When there
are multiple DCGs for a given isotope, the most
restrictive value is used. When the percent of the
DCG is less than 0.010, the percent is reported as
less then 0.01. When total radioactive Sr is
measured, it is compared to the DCG for *Sr,
which is the most restrictive value.

The current convention for radioactivity data
at the instrument detection limit is to treat it in
the same manner as instrument responses above
the detection limit. The instrument background is
subtracted from the actual instrument signal, and
the result is reported. Because of the intrinsic
uncertainties associated with making radiation
measurements, it is possible to subtract a
background value from a sample result and get a
negative number. The advantage to this approach
is that no bias is introduced in calculating
statistical summaries of the data.

Measurements of nonradioactive analytes at or
below the instrument detection limit are expressed
as “less than™ (<) the detection limit value. In
computing summary statistics, the less than results
are assigned the detection limit value. When a
statistic includes one or more “less than” results,
the computed value is also expressed as a less than
quantity.

2.1 AIRBORNE DISCHARGES,
AMBIENT AIR MONITORING,
AND METEOROLOGICAL
MONITORING

The DOE Qak Ridge facilities are subject to
regulations issued by the TDHE Air Pollution
Control Board, the EPA for the control of air
pollution sources, and DOE Orders.
Nonradioactive emission sources are regulated by
TDHE, and radioactive emission sources are
regulated by EPA under the National Emission

Standards for Hazardous Air Pollutants
(NESHAP). The authority for these regulations is
derived from the Clean Air Act and the Tennessee
Air Quality Control Act.

The TDHE air pollution control rules regulate
pollution sources to protect the public health and
welfare and the environment. These rules include
regulations for maximum allowable ambient air
concentrations of certain pollutants, open burning,
pollution sources such as coal-fired boilers and
processes, fugitive emission sources, performance
standards for new sources, and hazardous air
pollutants. State-issued permits are required for air
pollution sources.

The rules for radioactive emission sources,
issued by EPA, limit the amount of exposure to
radioactivity to the nearest or the most affected
member of the public. EPA sets the limit on
exposure to radioactivity by first determining a
safe exposure level and then adding a margin of
safety. The most affected member of the public is
determined by EPA-approved radioactive emissions
dose modeling. The NESHAP rules were reissued
in December 1989, and efforts are under way to
implement these new requirements for the Oak
Ridge facilities.

2.1.1 Airborne Discharges

Each facility has a comprehensive air pollution
control and monitoring program to ensure that
airborne discharges meet regulatory requirements
and do not adversely affect ambient air quality.
Air pollution controls at the three Oak Ridge
facilities include exhaust gas scrubbers, baghouses,
and exhaust filtration systems designed to remove
airborne pollution from the exhaust gases before
release to the atmosphere. In addition,
administrative controls play a role in regulating
emissions. Each installation has developed a stack
monitoring program to measure pollutants that are
not removed by the air pollution control
equipment. Ambient air monitoring is also
conducted around the facilities and within the
surrounding East Tennessee communities to assess
the impacts of operations within the three Oak
Ridge facilities on the ambient air quality of the
region.



The following three sections describe airborne
pollutants emitted from the Qak Ridge facilities
during 1989. These sections also describe the
emissions monitoring performed at each facility
and present data on measured pollutant
concentrations within the surrounding
communities. A brief section is also included on
meteorological measurements conducted during
1989 at each facility. A discussion of atmospheric
dispersion modeling and atmospheric radiological
dose modeling is included in Sect, 3.

2.1.1.1 Oak Ridge Y-12 Plant

Description

The release of contaminants into the
atmosphere at the Oak Ridge Y-12 Plant occurs
almost exclusively as a result of plant fabrication
and steam generation operations. There are several
hundred point sources of building ventilation
exhaust within the facility. Most processes are
served by process ventilation systems that remove
air contaminants from the workplace. Mcre than
700 of these are permitted. Approximately 85 of
these exhausts serve areas where depleted or
enriched uranium is processed, and these are
monitored continuously for radioactive emissions.
Additionally, there are several hundred process
ventilation exhaust points (Table 2.1.11, Vol. 2).

As illustrated in Figs. 2.1.1 and 2.1.2,
atmospheric discharges from Y-12 Plant
production operations are minimized through the
extensive use of air pollution control equipment.
High-efficiency particulate air (HEPA) filters are
used to essentially eliminate particulate emissions
(including uraniuim) from numerous production
shops. HEPA filters remove more than 99% of the
particulates from the exhaust gases. Exhaust gas
scrubbers, baghouses, and other emission control
equipment are used to reduce airborne discharges
of other pollutants. Although Y-12 Plant airborne
discharges are within regulatory guidelines,
improvements continue to be made to the plant’s
exhaust ventilation systems to further reduce
emissions. While many of these improvements
involve the installation of new air pollution control
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equipment, material substitution, and process
modification, projects are also being examined to
reduce plant emissions and to comply with waste
minimization strategies currently being pursued by
plant operations.

Summary

Y-12 Plant radiological emission estimates are
further broken down in Table 2.1.1. Y-12 Plant
uranium stack emission totals were made using
stack sampling data obtained from sampling
equipment installed in March 1987 under the
Stack Radiological Monitoring Project. Uranium
stack losses are continuously measured on 85
process exhaust stacks by extracting a
representative sample of stack gas through a
multipoint sampling probe. Particulate matter
(including uranium) is removed from the stack
sample through filtration by a 47-mm-diam filter
paper. Sample filter papers are changed routinely
at each location an average of three times per week
and analyzed in the Y-12 Plant laboratory to
determine uranium stack emissions.

Engineering analysis was also used to obtain a
conservative estimate of uranium emissions into the
atmosphere from room exhaust ventilation systems
within the plant. These emission estimates are
included in plant uranium emission totals listed in
Table 2.1.1.

In 1988 a study was conducted to better
estimate depleted uranium emissions through
unmonitored room exhaust ventilation systems.
This study took into account the current
infermation on ventilation systems and Health
Physics data from the depleted uranium processing
areas. The 1988 estimate of 34.9 kg is still
considered to be conservative and was used in
estimating 1989 emissions. All known significant
sources of enriched uranium are monitored,;
therefore, no estimate is made for enriched
uranium room exhausts. Radionuclides other than
uranium are handied in millicurie quantities as a
part of ORNL research activities at facilities in the
Y-12 Plant. The releases from these activities are
minimal and have a negligible impact on the total
Y-12 Plant dose; therefore, only Y-12 Plant
uranium discharges are shown in Table 2.1.1.
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Table 2.1.1. 1989 Y-12 Plant airborne uranium emissions estimates*

Source of emissions

Quantity emitted

(kg) (Ci)

Enriched uranium process exhaust 1.9 0.131

Depleted uranium process exhaust 1.5 0.003
Enriched uranium room exhaust 0.0 0.0

Depleted uranium room exhaust 349 0.013

Total 44.3 0.147

%See Table 3.1.5 for off-site committed dose equivalents
resulting from Y-12 Plant uranium emissions.

Chemical emissions

Emission estimates have been made for a
number of major pollutant categories. These are
itemized in Appendix C (see Table C.1), which
addresses chemical releases and SARA Title III,
Section 313. Special studies are under way at the
Y-12 Plant to characterize emissions resulting
from fugitive (nonpoint) sources (see Sect. 6). The
fugitive source of highest priority to the
Y-12 Plant is that of mercury emissions from the
former Lithium Isotope Separation Facility
(Building 9201-4). As closure activities began at
New Hope Pond'in 1988, special air sampling at
that site was initiated to characterize fugitive
emissions. This special sampling was terminated in
1989 when the clean cover was put in place.
Similar sampling activities were conducted in the
summer and fall of 1989 at the Bear Creek Burial
Grounds for closure of the Qil Ponds and adjacent
areas.

Discussion

It is estimated that a total of 0.15 Ci
{44.3 kg) of uranium was released into the
atmosphere in 1989 as a result of Y-12 Plant
processing operations (Figs. 2.1.3 and 2.1.4).
Because of the significantly higher specific activity
of enriched uranium over that of depleted uranium,
approximately 89% of the curie release was from
emissions of enriched uranium particulates,

whereas only 4% of the total mass of uranium
released was from enriched uranium losses. The
increase in curies emitted in 1989 was the result of
a slight increase from an enriched uranium process
(see Sect. 6).

As illustrated in Fig. 2.1.4, 1989 Y-12 Plant
uranium emissions estimates were lower than in
recent years. This reduction was in part the result
of improvements made during 1987 in uranium
emissions monitoring and the installation of new
exhaust gas filtration systems in 1987 and 1988,
especially in the depleted uranium areas of the
plant. In 1989, the reduction was primarily the
result of improved administrative controls,
including better testing and changeout procedures
for process filters and closer control of the
procedures themselves. Twenty-seven stacks with
the greatest potential to emit significant amounts
of uranium are equipped with “breakthrough
monitors.” These monitors measure the rate of
increase of radiation on the trapping media and
alert operations personnel if filtration system
efficiencies decline.

2.1.1.2 Oak Ridge National Laboratory

Description

The gaseous emission point sources for ORNL
consist of the following nine stacks located in
Bethel and Melton valleys (Fig. 2.1.5);
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Building Description

2026 Radioactive Materials Analytical
Laboratory
3020 Radioactive Processing Plant
3039 3500 and 4500 areas cell ventilation
systems
Central off-gas and scrubber system
Isotope solid state ventilation system
3025 and 3026 area cell ventilation system
7025 Tritium Target Fabrication Facility
7830 Hydrofracture Facility
7911 Melton Valley complex (High Flux
Isotope Reactor, Radiochemical
Engineering Development Center)
7512 Molten Salt Reactor Facility
7877 Emergency Avoidance Solidification
Project
6010 Electron Linear Accelerator Facility

Discharges from each stack are unique
because of the wide variety of research activities
performed at ORNL. Radiological gaseous
emissions from ORNL typically consist of solid
particulates, adsorbable gases (e.g., iodine),
tritium, and nonadsorbable gases.

31

Gaseous waste streams at ORNL consist
mainly of ventilation air from contaminated or
potentially contaminated areas, vents from tanks
and processes, and ventilation for reactor facilities.
Many sources, mostly nonradioactive, are
permitted with the TDHE, Air Pollution Control
Board. A table listing air permits issued by the
TDHE for ORNL emission sources is presented in
Table 2.1.12 of Vol. 2. All gaseous emissions are
treated and filtered before discharge to the
atmosphere. Typically, contaminated and
potentially contaminated gaseous wastes are
treated, then filtered with HEPA and charcoal
filters before discharge to ensure that any
radioactivity released is within acceptable levels.

Airborne emissions sampling

Each of the previously listed point sources is
provided with a variety of surveillance
instrumentation, including radiation alarms, near-
real-time monitors, and continuous sample
collectors. Only data resulting from analysis of the
continuous samples are used in this report, The
other equipment does not provide data of sufficient
accuracy and precision to support the quantitation

ORNL-DWG 907-9647
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Fig. 2.1.3. Total curie discharges of uranium from the Y-12 Plant to the atmosphere,

1985-1989,
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Fig. 2.1.4. Total kilograms of uranium discharged from the Y-12 Plant to the

atmosphere, 1985-1989,

of emission source terms. The single exception is
for noble gases, which must be evaluated with a
monitoring chamber because those radionuclides
cannot be quantitatively captured on a sampling
medium.

Data are presented for all arcas except the
Electron Linear Accelerator Facility (Building
6010), where continuous sampling equipment is not
presently installed, and the Emergency Avoidance
Solidification Project, which was not operated in
1989. The Electron Linear Accelerator Facility
exhibits extremely low concentrations of very short
half-lived isotopes. Consequently, this stack has
virtually no impact on the radiation dose associated
with the operation of ORNL.

The sampling systems generally consist of in-
stack sampling probes, sample transport piping, a
particulate filter, an activated charcoal canister, a
silica-ge! tritium trap, flow measurement and
totalizing instruments, a sampling pump, and
return piping to the stack. The sampling system for
the Tritium Target Fabrication Facility is

configured with a tritium trap only. The sampling
systems at 2026, 3020, and 7512 have not been
upgraded and do not have tritium traps.

Data sources for the various isotopes identified
in the 1989 airborne emission source term are
shown in Table 2.1.2 and are further discussed in
the summary. Tritium data were generated by
inventory for 3039 and by sampling for 7911 and
7025. Consequently, there is a double entry for
tritium in the table. Other double entries are for
isotopes that are captured by more than one
sampling media.

Summary

The 1989 radioactive airborne emissions data
included 35 isotopes and five gross parameters
captured from five data sources. Table 2.1.2
provides a listing of isotopes and gross parameters
and the media from which they were captured.

The charcoal filters, particulate filters, and
silica-gel traps (as described above) were collected
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Table 2.1.2. ORNL radioactive airborne emissions data sources, 1989

Isotope

Charcoal
filter

Weekly

particulate

filter

Monitoring Silica
gel

Particulate

Mmposi .
composite inveniory

2“}\IH
19440
140B a
"Be
BlBr
ZMCm
80Co
1370
152p,
154Eu
ISSEu
Gross alpha

Gross beta
1251

]291

31y

1321

133

1341

135[

M0
18iQg
212Pb
ZSSPu
29py
2BRa
Total radium
IOGRu
125gy,

TSSe
Total Sr
ZZSTh
30Th
17y
234[J

235[J

238y
Total uranium
GSZn
Noble gas
Tritium

O Al e e >

o

i

HARK I EM XM K

Mo MM

PP e A R e
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>

weekly. Starting in May 1989, the weekly tritium

samples were composited biweekly for analysis.

The 3039 area is sampled in ¢ach of the four main
ducts feeding into the 3039 stack, resulting in four
sets of data for that stack. For the purposes of this
report, the 3039 area data were weighted

proportionally according to each duct’s
contribution to the total stack flow and
summed.

Charcoal filters are a standard method for
capturing and quantifying radioactive iodines in
airborne emissions. Gamma spectrometric analysis



of the charcoal traps identified nine additional
noniodine isotopes, as shown in Table 2.1.2.

Particulate filters were held for 8 days prior
to analysis to minimize the contribution from
short-lived isotopes. A study conducted during
1989 (Tardiff and Wolf, in preparation)} showed
the short-lived gross alpha and gross beta signature
of the stacks to be primarily associated with 2°Rn
and its daughter products. This decay series is
quantified through measurements of 212Pb on the
activated charcoal filter. By including the short-
lived gross alpha and beta, these emissions would
be counted. These samples were analyzed for gross
alpha and gross beta, because radioactive
particulates are typically alpha and beta emitters.
These data are not used in dose calculations
because an assumption about the contributing
isotope would be necessary. Instead, the particulate
filters are composited quarterly and analyzed for
alpha and beta emitting isotopes, and these data
are used for dose assessment.

Compositing provides an opportunity to
evaluate the lower specific activity radionuclides in
the emissions. Identification and quantification of
this group is initially confounded by the presence
of short-lived isotopes.

Noble gas emissions from stacks 3039 and
7911 were derived from real-time monitoring data.
Noble gases are chemically inert and,
consequently, cannot be trapped on a collecting
media for analysis. Instead, after the monitoring
system gas stream has passed through the
particulate filter and charcoal trap, a part of the
stream is pumped through a lead-shielded chamber
that is equipped with a beta-gamma detecting
monitor, The implicit assumption is that the
upstream collecting media have removed all but
the noble gases. The noble gas monitor data are
accrued as 10-min and 1-h averages of counts per
minute in the real-time monitoring system. Each of
the chambers has been calibrated with #Kr at two
concentrations. The calibration results can be used
to convert counts per minute into noble gas activity
as ¥Kr. The 1989 noble gas emissions are based on
the median counts-per-minute value for January
through December 1989. The median counts per
minute was then converted to an annual noble gas
emission as *Kr by using the calibration data.
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Data from silica-gel traps were used to
calculate tritium emissions from stacks 7025 and
7911, Tritium emissions from the 3039 stack area
were based upon monthly inventory data of
incoming and outgoing shipments and calculated
net losses.

Radioactive emissions. The total radioactive
airborne emissions for ORNL are presented in
Table 2.1.3. Trends in historically analyzed
emission parameters are presented in Figs. 2.1.6
through 2.1.9. The noble gas source term was
assumed to be 83% !33Xe and 17% ¥”Kr based on
data collected at HFIR. Many of the isotopes
reported this year were not analyzed for prior to
1988, This increase in the emission source term
reflects changes in the sampling systems and
changes in the regulatory environment. An
assessment of the potential impacts of this source
term to the public is presented in Sect. 3.

The 1989 noble gas emissions were
substantially higher than in 1988. Several factors
confound the interpretation of this result. The
noble gas measurement system currently in use
does not allow quantitation of individual isotopes.
The efficency of the noble gas detector increases
with an increase in the energy of the beta-gamma
signature of the isotope mixture being measured.
Because the system is calibrated with ¥Kr,
isotopes in the mixture with energies higher than
$Kr will be overestimated. This is the first
complete year of data for the upgraded
measurement system at the 3039 stack, and it is
possible that increases in the source term are the
result of improved measurement capabilities. The
dose from noble gases from ORNL represents 5%
of the total population dose for the ORR (see
Sect. 3). A study is being conducted to develop a
method for sampling and isotopic analysis of noble
gases from the major emission points at ORNL.
Once this methodology is in place, identifying the
sources of changes in the noble gas source term
will be possibie.

The tritium source term is also higher than in
1988 (Fig. 2.1.6). The increase of 7000 Ci is
within the error associated with estimating losses
through inventory calculations at Building 3039,
This method of accounting has been revised to
improve the estimates.
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Table 2.1.3. 1989 ORNL annual airborne radionuclide emissions®

Stack number

I Total
sotope (Ci)
2026 3020 3039 7025 7830 7911 7512 ¥

HAm 33 0.25 61 0.003 5.6 0.19
A0 100 3%0
4B, 100 0.83
Be 0.23 0.094 95 0.13 4.0 82
82, 100 110
Mo, 88 0.91 23 <0.0001 78 1.6
“Co 0.026 0.005 99 0.011 0.13 400
137Cy 6.2 0.32 92 0.000 0.95 0.038 650
152y 100 1.1
134py 21 0.68 78 1.4
Ii3gy 20 79 1.1
Gross alpha 67 7.0 23 0.060 1.1 1.1 39
Gross beta 3.0 il 92 0.003 1.5 0.054 3000
1251 23 72 3.9 0.69
1297 0.41 0.74 98 0.001 0.27 0.15 1900
By 0.006 0.017 27 <0.0001 72 <0.0001 29000
1321 100 750
1331 0.002 <0.0001 0.075 <0.0001 99 0.000 27000
134] 100 210
135] 0.020 0.002 <0.0001 <0.0001 100 0.004 20000
S ) 100 0.28
Bl0g 100 1200000
A2py, 23 5.2 57 0.029 13 0.011 87000
py 8.4 <0.0001 91 <0.0001 0.32 1.4
19py 77 0.048 19 <0.0001 2.7 0.49
2%Ra 20 28 51 <0.0001  <0.0001 0.44
Tetal radium 48 15 31 0.13 4.3 0.25
1%6Ry 100 34
1358y 100 8.8
Ge 99 0.14 990
Total Sr 6.6 0.15 90 0.006 3.1 35
2T 60 13 33 0.10 29 0.27
BOTH 6.6 3.0 85 0.20 4.9 0.041
mTR 2.0 4.5 88 0.18 4.4 0.037
My 16 1.1 79 0.027 3.2 1.1
wy 11 2.1 81 0.072 49 0.10
niy 7.0 4.3 80 0.16 7.4 0.076
Total uranium 95 4.6 0.66
$Zn 100 0,92
Noble gas 95 5 95000°
Tritium 89 10 0.002 28000°

“Percent contribution to emissions, by stack.
¥Units are curies.
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Chemical emissions. Total particulate and
chemical emissions from any one emission point at
ORNL are very low, except for the Steam Plant.
Therefore, the air permits issued by the TDHE,
Air Pollution Control Board, do not require
sampling or monitoring at any of the permitted
emission points except the steam plant. Estimates
of major chemical emissions are included in
Appendix C.

2,1.1.3 Oak Ridge Gaseous Diffusion Plant

Description

As a result of ORGDP operations, emission
sources may release permitted quantities of various
contaminants into the atmosphere. To ensure that
these emissions are minimized and that full
compliance with CAA requirements is maintained,
a comprehensive air pollution control program has
been implemented.

This program involves (1) maintenance of a
flexible, well-documented environmental policy
with regard to air pollution control; (2) continuous
review of changes/modifications of air pollution
regulations; (3) implementation of projects
designed to keep ORGDP in full compliance with
the CAA; and (4) operational and emissions
monitoring to ensure compliance,

Most of these permitted sources are inactive
because of the shutdown of the gas centrifuge
development program and the gaseous diffusion
process. Future permitting activities depend on the
introduction of new processes. Table 2.1.13 in
Vol. 2 lists air permits issued by TDHE for
ORGDP.

The locations of airborne radioactive effluent
release points at ORGDP are shown in Fig. 2.1.10.
All radionuclide emissions were included in all
dose modeling. Figure 2.1.11 describes the general
types of air emission sources at ORGDP, and Fig.
2.1.12 depicts the air pollution control program
strategy in detail.

Currently, the major operating emission
sources are the K-1501 steam plant, the K-1420
decontamination facility, and the K-1435 TSCA
Incinerator, In these cases, the estimates of the
amount of pollutants emitted are based on actual
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operating activity. The estimates for radionuclide
emissions from the various stacks at K-1420 are
based on both actual operating time in 1989 and
stack sampling data obtained in 1988 and 1989.

The K-1501 steam plant is in continuous
operation, and this system has a continuous opacity
monitor. To reduce opacity excursions, a decision
was made to use natural gas as fuel as much as
possible. Because sufficient natural gas is not
always available during cold winter conditions,
some coal can be burned during peak periods of
use; however, no coal was burned in 1989,

Estimates of the pollutants emitted from the
K-1435 TSCA Incinerator are based on continuous
sampling and actual operating time.

The K-1420 decontamination facility used
several processes for various types of
decontamination in 1989, and for each process
used, a triplicate grab stack sample was collected.

The K-1435 TSCA Incinerator, which was
built to thermally destroy PCBs and other organic
hazardous wastes, has undergone another series of
testing to meet the RCRA requirements, RCRA
testing in 1988 proved to be inconclusive; therefore,
TDHE required a retest.

An outside contractor was hired to perform
the sampling and analytical activities for the
RCRA retests, which were conducted in June
1989. Results from the tests were submitted to
TDHE and EPA for approval in September. Both
TDHE and EPA reviewed the results, and approval
was granted in November. TDHE plans to modify
the RCRA permit to include the conditions that
were demonstrated during the trial burn. Current
plans are to issue the final permit sometime in
1990.

During the RCRA trial burn, a catastrophic
failure of the induced draft fan occured. The
incinerator was shut down while a Type B
investigation was conducted to try to determine the
cause of the failure. A new fiberglass fan has been
installed, and final approval to restart is being
sought from DOE.

Current plans are to complete the required
TDHE air compliance tests for lead, beryllium,
and nitrogen oxide emissions. After these tests are
completed, all permitting requirements will be
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Fig. 2.1.10. Locations of airborne effluent release points at ORGDP,
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Fig. 2.1.12. Air pollution control program at ORGDP.

fulfilled and full operation can begin, probably in
the fall of 1990.

The only radioactive isotopes incinerated in
the K-1435 TSCA Incinerator during 1989 were
uranium and technetium, therefore, no emissions of
1257 or 111 are included. The emissions of uranium
and technetium are well within the acceptable
permit guidelines (15,000 uCi/year for uranium
and 394,000 uCi/year for technetium). In addition,
carbon monoxide, carbon dioxide, and oxygen are
continuously monitored to ensure that destruction

efficiency for the incinerator is sufficient to destroy
99.9999% of organics.

There are no permitting requirements to
sample or monitor all chemical emissions from
ORGDP; however, estimates of the major gaseous
chemicals emitted to the atmosphere in 1989
(including those that require reporting under
SARA Title III, Sect. 3.3) are shown in
Appendix C.

Figures 2.1.13 and 2.1.14 compare ORGDP’s
discharges of uranium for 1989 with those of
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previous years. Uranium emissions for 1989
resulted almost entirely from operation and testing
of the K-1435 TSCA incinerator. Samples
collected in 1989 detected **Tc in emissions from
K-1420 and K-1435, Figures 2.1.15 and 2.1.16
compare ORGDP’s discharges of **Tc for 1989
with those of previous years.

2.1.2 Ambient Air Monitoring

In addition to stack monitoring and sampling
conducted at the DOE QOak Ridge installations, an
ambient air monitoring program has been
developed to directly measure radiological
parameters in the ambient air adjacent to the
facilities. Ambient air monitoring provides direct
measurement of airborne radionuclide
concentrations in the environment surrounding the
facilities, allows facility personnel to determine the
relative level of radioactivity at the monitoring
locations during an emergency condition, and also
serves as a check on dose-modeling calculations.

The following sections discuss the ambient air
monitoring network for the Energy Systems Oak
Ridge installations. This network consists of a
number of ambient air monitors located around
each facility within the ORR and at remote
locations in the surrounding communities. With the
exception of perimeter air monitors around the
Y-12 Plant and ORGDP and TSCA ambient air
monitors near ORGDP, all ambient air monitors
were operated by ORNL during 1989. The
following discussions include data summary tables
in which 1989 ambient air monitoring results for
each station are presented. For a more complete
presentation of these data, see Vol. 2, Tables 2.1.1
through 2.1.10.

2.1.2.1 Oak Ridge Y-12 Plant

Description

With the technical assistance of ORNL, the
Y-12 Plant has developed a network of ambient air

ORNL-DWG 80Z-9645
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Fig. 2.1.15. Total curie discharges of *Tc from ORGDP to the atmosphere. (No ®Tc

was detected in 1987.)
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{No technetium was detected in 1987.)

monitors located around the plant perimeter. These
stations are to monitor ambient air quality at the
plant boundaries to determine the off-site transport
of air contaminants and to verify that plant
ambient air quality meets air quality standards.

The Y-12 Plant operates 12 ambient air
monitoring stations around the perimeter of the
plant to routinely measure suspended uranium
particulates. Ambient air fluoride sampling is also
conducted continuously at 11 of the 12 Y-12 Plant
perimeter air monitors. Two additional ambient air
monitoring stations are operated to monitor for
total suspended particulates (TSP), and two
stations are operated to continuously monitor
ambient sulfur dioxide concentrations. The
locations of the ambient air monitoring stations
operated by the Y-12 Plant are shown on
Fig. 2.1.17.

Atmospheric fluoride is collected at 11 sites by
absorption on 37-mm-diam (1,5-in.) fiiters
pretreated with potassium carbonate. Ambient
uranium sampling is conducted at these same 11

sites and also at an additional site constructed in
1987. Uranium particulates are collected on square
14-cm (5.5-in.) filters and analyzed in the
Y-12 Plant laboratory by alpha spectroscopy. Data
obtained from ambient uranium and fluoride air
sampling are used by Y-12 Plant personnel to
monitor ambient air quality within the plant and
around the plant perimeter. Monitoring of area
ambient air quality ensures that plant workers and
the general public are adequately protected from
potential harzards of stack and other emissions.
The Y-12 Plant monitors TSP in ambient air
at the east and west ends of the site. Sampling for
TSP consists of drawing air at a known rate
through a preweighed filter paper for 24 h every
6 d. From a weight differential resulting from
particle accumulation, a particle concentration
(expressed in ug/m®) can be calculated. These
values are compared with the Tennessee primary
and secondary ambient air quality standards.
Sample results are not submitted to the TDHE or
EPA but are used as an internal measure of area
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ambient air quality. If a sample was found to
exceed the state standard, Y-12 Plant personnel
had the filter scrutinized under a microscope to
determine the cause. In all such cases, the
particulate matter did not result from process
emissions. Rather, the majority of the filter was
covered with road dust, pollen, insects, and other
particles arising from the natural environment,

Sulfur dioxide (SO,) monitoring is conducted
continuously at two stations at the Y-12 Plant by
pumping ambient air into pulsed ultraviolet
fluorescence analyzers that are connected to
recording units housed in temperature-controlled
shelters. Data from the two SO, monitoring
stations are reported monthly to the TDHE. A
quarterly audit of each system is conducted by the
TDHE for quality assurance purposes.
Concentrations of SO, are recorded in hourly
intervals each month. Hourly averages are
combined and compared with 3-h and 24-h air
quality standards.

Summary

Ambient air monitoring results for the 12
Y-12 Plant perimeter air monitors are summarized
in Tables 2.1.4 through 2.1.8. Table 2.1.4 shows
the maximum, minimum, and average gross alpha
and gross beta concentrations measured at each of
the 12 stations during 1989, Similarly, the 34U,
85y, 28y, and 28U average uranium
concentrations are shown in Table 2.1.5.

Table 2.1.6 shows similar data for ambient
fluoride concentration during 1989 as well as a
comparison with the state standard for fluorides.

Table 2.1.7 summarizes the measured SO,
concentrations at each of the two Y-12 Plant SO,
monitoring stations during 1989. Table 2.1.8
shows TSP data for the two Y-12 Plant TSP
ambient air monitoring stations during 1989. More
detailed data are available in Sect. 2.1 in Vol. 2,
Tables 2.1.1 through 2.1.5.

Discussion

Ambient air concentrations of {luorides
measured during 1989 at each of the Y-12 Plant
perimeter air monitoring fluoride stations were well
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below TDHE standards, averaging less than 5% of
the standards,

Ambient uranium isotope concentrations
measured at each of the 12 perimeter air
monitoring stations around the Y-12 Plant were
also very low. Although there is no federal or state
standard that applies to ambient uranium or
uranium isotope concentrations, measured values
are within guidelines set forth under DOE Order
5400.5.

Measured SO, concentrations at the two
Y-12 Plant. air monitoring stations were well below
state standards throughout 1989 (see Table 2.1.3
in Vol. 2).

Table 2.1.5 in Vol. 2 gives gross alpha and
gross beta concentrations in air at the Y-12 Plant
for 1989,

The TSP sampling program suffered greatly in
1989 with extended periods of equipment
downtime. Three samples in excess of the primary
standard were collected from the west TSP
samples; these were collected when sampler flow
was less than 35 cfm. Also, the arca near the West
sampler has become a lay-down area for
construction items. With the increase in traffic
along the gravel road, a noticeable increase in the
particulate count has occurred. The area will be
reviewed again against sampler siting criteria.

2.1.2.2 Oak Ridge National Laboratory

Description

Three changes were made to the ambient air
surveillance program for ORNL in 1989:

¢ The number of stations was reduced from 27 to
18.

¢ The sampling period at each station was
increased from weekly to biweekly.

* The compositing period for particulate filters
was changed from quarterly to annually.

The reduction in the number of sampling
locations was based on an analysis of data
collected in previous years. The objectives for the
program change were to (1) sample at stations that
were most likely to show impacts of the operation
of ORNL (2) maintain surveillance of the ORR
perimeter, and (3) collect reference data from
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Table 2.1.4, 1989 Gross alpha and gross beta in air—Y-12 Plant
perimeter ambient air monitoring stations

Concentration
Station ID No. of , (107" uCifem®)?
analyses
Max Min Av
Gross alpha
1 4 4.49 1.49 2.46
2 4 3.43 2.38 2.70
3 4 5.94 3.33 4.65
4 4 3.96 2.84 3.67
3 4 5.75 3.43 4.55
6 4 6.00 2.90 4.31
7 4 6.20 274 375
8 4 5.17 3122 4.14
3 4 3.63 1.60 2.64
10 4 422 1.99 3.00
11 4 3.17 2.24 2.83
12 4 3.83 2.41 3.10
Gross beta

1 4 19,7 15.8 16.9

2 4 21.2 16.6 19.0

3 4 24.6 19.8 21.5

4 4 24.5 218 20.8

3 4 22.8 18.2 20.4

6 4 21.8 17.8 20.1

7 4 235 18.0 20.3

8 4 25.0 18.0 21.6

9 4 23.3 18.2 20.7

10 4 20.9 16.3 18.5

1 4 24.0 15.3 19.3

12 4 23.0 19.5 208

“To convert from 107'% uCijem® to 107" Bq/em?,

multiply by 3.7.

*Gross alpha and gross beta radiation analyses are
performed quarterly using a composite of sample filter papers
changed out weekly throughout the quarter. For average
uranium air concentration data, refer to Table 2.1.5 and

Vol. 2, Sect. 2.

remote locations. Figures 2.1.18 and 2.1.19 show
the stations that were continued in the ORNL
ambient air program and those that were dropped
from the program. The specific stations associated
with each of these objectives are as follows:

1. The ORNL perimeter monitoring network
includes stations 3, 7, 8 (tritium only}, 9, 20,
21, and 22 (Fig. 2.1.18).

2. The DOE ORR perimeter monitoring network

includes stations 23, 33, 34, 40, 41, 42, 43, 44,
45, and 46 (Fig. 2.1.18).

3. The remote monitoring network consists of
stations 52 and 58 (Fig. 2.1.19).

The sampling period was doubled to increase
the sensitivity of the ambient air surveillance
program. Data from previous years include many
values that are at the analytical method detection
limits. By doubling the sampling period for each



Table 2.1.5. 1989 Uranium concentrations in air at the Y-12 Plant*
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Concentration
Station No. of (107" gCi/cm?) DCG*
ID analyses® (%)
Max Min Av
2347
1 4 3.75 0.367 1.57 4.17
2 4 1.79 0.551 1.28 1.99
3 4 2.69 0.959 1.77 2.99
4 4 3,25 1.49 2.40 3.61
5 4 4,95 0,985 3.24 5.50
6 4 4.04 0.817 2.37 4.49
7 4 2.27 0.831 1.65 2.54
8 4 2.46 0.864 1.68 2.73
9 4 1.33 0.487 0.850 1.48
10 4 1.23 0.340 0.815 1.37
11 4 1.83 0.361 1.22 2.03
12 4 2.54 0.360 1.32 2.82
ZJSU
1 3 0.137 0.0145 0.055 0.14
2 4 0.106 0.0881 0.070 0.11
3 4 0.179 0.0183 0.102 0,18
4 4 0.146 0.0777 0.069 0.15
5 4 0.444 0.0097 0.207 0.44
[ 4 0.221 0.0214 0.115 0.22
7 4 0.095 0.046 0.069 0.10
8 4 0.268 0.0772 0.137 0.27
9 4 0.151 0.0398 0.073 0.15
10 4 0.0516 0.0141 0.038 0.05
11 4 0.0974 0.0324 0.061 0.10
12 4 0.244 0.035 0.088 0.24
236U
1 2 0.0685 0.0189 0.044 0.07
2 3 0.04035 0.0168 0.026 0.04
3 4 0.0515 0.0155 0.035 0.05
4 3 0.0644 0.0245 0.040 (.06
5 4 0.114 0.00174 0.050 0.11
6 3 0.274 0.0181 0.113 0.27
7 4 0.0334 0.0075 0.021 0.03
8 4 0.201 0.019 0.067 0.20
9 4 0.0397 0.0182 0.028 0.04
10 4 0.0344 0.0059 0.022 0.03
11 4 0.0313 0.0144 0.024 0.03
12 3 0.154 0.018 0.069 0.15
JJJU
1 4 0.156 0.0876 0.124 0.16
2 4 0.144 0.012 0.101 0.14
3 4 0.171 0.057 0,137 0.17
4 4 0.313 0.205 0.269 0.31
5 4 3.94 0.165 2.183 3.94
6 4 0.344 0.142 0.200 0.34
7 4 0.218 0.109 0.156 0.22

49



50 Oak Ridge Environmental Report, Vol. 1—1989

Table 2.1.5 (continued)

Concentration

Station No. of (107" uCi/em?®) DCG*

ID analyses® (%)

Max Min Av
ZSGU

8 4 0.453 0.225 0.323 0.45

9 4 0.182 0.155 0.166 0.18

10 4 0.174 0.110 0.143 0.17
il 4 0.398 0.0944 0.213 0.40

12 4 0.166 0.053 0.115 0.17

“See Fig. 2.1.16.

Msotopic uranium determinations are performed quarterly
using a composite of samples collected weekly throughout the
quarter.

“Percent DCG = Maximum X 100/derived concentration
guide (DCG). The DCG is specified by isotope in DOE Order
5400.5.

Table 2.1.6. 1989 Fluorides in air at the Y-12 Plant

Concentration
Station No. of 7-d (ug/m®) Percentage of
ID samples standard®
Max Min Av Tenn. std.?
1 52 0.0544 <0007 <0.0123 1.6 0.77
2 52 0.1754 <0.007 <0.0219 1.6 1.37
3 52 0.2281 <0.007 <0.0363 1.6 2.27
4 52 02807 <0.007 <0.0477 1.6 2.98
5 52 0.1754 <0.007 <0.0276 1.6 1.73
6 47 0.1474 <0.007 <0.0136 1.6 0.85
7 52 0.1544 <0.007 <0.0208 1.6 1.3
8 52 0.1053 <0.007 <0.0163 1.6 1.02
9 52 0.1018 <0.007 <0.0144 1.6 0.9
10 52 0.0561 <0.007 <0.0113 1.6 0.71
11 52 0.0772 <0.007 <0.0128 1.6 0.8

“Tennessee standard 7-d average = 1.6 ug/m’.
YPercentage of standard calculated using average fluoride concentration,

Table 2.1.7. 1989 Sulfur dioxide in air—Y-12 Plant sulfur dioxide monitoring stations

Concentration (ppm S0;)

Station ID Annual Max 3-h Tenn. std. Max 24-h Tenn. std.
av av 3-h av av 24-h av
East (004) 0.0134 0.123076 0.50 0.06329 0.140

West (005) 0.00710 0.09761 0.50 0.04223 0.140
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Table 2.1.8, 1989 Total suspended particulates in air—Y-12 Plant

TSP Monitoring Station
Concentration (gg/m?)
Station  No. of No.
ID samples . Tenn. % exceedances
Max Min Av Std. Std.
East 46 129.2 3.7 45 260 17.3 0
West 34 3856 32 76 260 29.2 3

sample, more material is trapped by the sampling
media and more data above background
concentrations are obtained. The result is increased
sensitivity of the program to changes in ambient
radionuclide concentrations.

Compositing the particulate air filters
annually for analysis of long-lived isotopes was
adopted, because the data from previous years
show very low concentrations of these
radionuclides. The annual composite provides
summary information regarding these radionuclides
at one-fourth the previous program cost for
analysis. Since the change was made during the
year, a combination of quarterly and longer-
interval results is presented. In subsequent
years, the program period will be
annual.

Sampling is conducted at each station to
quantify levels of adsorbable gas (e.g., iodine),
gross alpha, and gross beta. Stations 3 and 8 arc
equipped with samplers for measuring tritium.
Sampling and analysis frequencies for each station
are given in Table 2.1.9. The real-time monitoring
system is the only measure of radioactive noble
gases in the area.

Airborne radioactive particulates are sampled
biweekly by pumping a continuous flow of air
through a 47-mm (1.88-in.) diam paper filter and
then through a 47-mm-diam by 25-mm-thick
(1.88-in.-diam by 1-in.-thick) charcoal cartridge.
To minimize artifacts from short-lived
radionuclides, the filter paper is analyzed 3 to 4 d
after collection. The airborne adsorbable gases are
collected biweekly using a cartridge that is packed
with activated charcoal. The charcoal cartridges
are analyzed within 24 h after collection. The

initial and final dates, time on and off, and flow
rates are recorded when a sample medium is
mounted or removed. The total volume of air that
flowed through the sampler is obtained from a flow
totalizer. The concentration of radionuclides in air
is calculated by dividing the total activity per
sample by the total volume of air sampled.

During 1989, monthly samples for
atmospheric tritium were collected from ORNL
perimeter station 3 and Reservation perimeter
station 8. Atmospheric tritium in the form of water
vapor is removed from the air by silica gel. The
silica gel is heated in a distillation flask in the
laboratory to remove the moisture, and the
distillate is counted in a liquid scintillation counter.
The concentrations for September, November, and
December were used to compute an average
concentration for 1989,

Air filter composites from ORNL perimeter
stations (3, 4, 7, 9, 20, 21, and 22), Reservation
perimeter stations (8, 23, 31, 33, 36, 42, 43, and
44), remote stations (51, 52, 53, 55, 56, 57, and
58), and individual stations (34, 40, 41, 45, and
46) are analyzed for specific radionuclides. Sample
analyses for isotopic uranium resulted in a high
bias for 2*U. When a stainless steel disk
containing a mixture of 24U, 35, and 28U
isotopes is counted on a silicon surface barrier
detector, the 2*U is frequently biased because of
interferences from 2**U and 2*U. The %Y alpha
energy lies between the other two uranium
isotopes, and at these low concentrations the
detectors do not have sufficient resolution to
separate all three peaks effectively. Therefore,
depending on the amounts of 2U and #*U present
in the sample, the 2**U will be biased high.
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Table 2.1.9. 1989 summary of collection and analysis frequencies of ORNL air monitoring stations

Station® Parameter Collection Type Analysis
frequency frequency
3,427,829, 20,21, 22, 23, 1311 pross alpha, Biweekly Continuous  Biweekly
31,2 34, 36,% 40, 41, 4446 gross beta
33,42, 43 Gross alpha, gross beta Biweekly Continuous Biweekly
51,552, 53,2552 56557258 Gross alpha, gross beta Biweekly Continuous Biweekly
3,8 Tritium Monthly Continuous Monthly
Local, perimeter, remote, o, 137Cs, 8Py, Biweekly Continuous  Yearly

239Pu, 22BTh 230Th,
33T, total St,
234U, 235U, 238U

34, 36, 40, 41, 45, 46

“See Figs. 2.1.18 and 2.1.19.
*Dropped during 1989.

Summary

Annual data summaries are presented in
Table 2.1.10 for three gross parameters and 12
radionuclides. As discussed previously, the data are
divided into three groups. The ORNL perimeter
air monitors (ORNL PAMs) are designed to
evaluate the specific impact of ORNL upon the
local air quality. The reservation perimeter air
monitors (reservation PAMSs) assess the impact of
the entire ORR on air quality. Comparing these
two sets of data provides insight into the relative
contribution of ORNL as compared with other
facilities on the Reservation. The remote air
monitors (RAMSs) provide information on reference
concentrations of isotopes and gross parameters for
the region. Many of the radionuclides in the data
summary are naturally occurring isotopes
commonly found in soil, water, and fossil fuels. It
is highly unlikely that analyte concentrations at the
remote stations are impacted by the operations at
the ORR or ORNL. By comparing the ORNL and
ORR data with the remote air monitor data, the
net impact of the ORR and ORNL upon the
regional air quality can be assessed.

The data summary consists of the analytical
parameters, total samples for the year for each
parameter, the range of values, the average, and
the standard error. Only one number is reported
for tritium and for the isotopes at ORNL PAMs

and RAMs; this number represents the estimated
average concentration for the year. For each
isotope, the annual average concentration is divided
by the derived concentration guide (DCG) for
inhalation of that isotope, multiplied by 100, and
presented in the table as the percent of the DCG,
unless the percent is less than 0.01. In that case,
the percent is reported as <0.01. A discussion of
data conventions and the use of negative numbers
as well as the definition of DCG is given in the
introduction to this chapter. Data summaries for
individual monitering stations are provided in
Tables 2.1.6-2.1.10 of Vol. 2.

There appears to have been little or no
airborne gross alpha activity at any of the
sampling stations during 1989. The average values
for the ORNL perimeter and the QRR are not
statistically different from the reference values
obtained from the remote stations. The averages
are slightly higher than the averages for 1988,
which can probably be attributed to the changes in
sampling periods.

The gross beta averages for 1989 are slightly
lower than the averages for 1988, No gross beta
activity in excess of the remote station average was
associated with the ORR or ORNL.

Iodine-131 for ORNL and ORR was less than
0.01% of the DCG. There were no statisticaily
different concentrations of !*'I among the ORNL
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Table 2.1.10. 1989 Radionuclide concenirations in air

Concentration
(10" uCi/mL)
Area? Determination sl.':ln?pﬁefs
Max Min Av Sd.  DCG
error (%)
ORNL PAM Gross alpha 153 2.1 —1.6 0.60 0.070
Gross beta 153 45 13 24 0.52
‘H 3 35,000 0.035
131 153 13 —19 0.36 0.26 <0.01
Qo 1 0.0041 <0.01
g 1 0.038 <0.01
2spy, 1 0.0013 <0.01
Wpy 1 0.00042 <0.01
2TH 1 0.0096 0.024
1oTH 1 0.0056
MTh 1 0.0059 0.084
Total Sr 1 0.059 <0.01
B4y 1 0.062 0.069
By 1 0.0039 <0.01
™y 1 0.015 0.015
Reservation Gross alpha 272 2.6 —2.0 0.53 0.057
PAM Gross beta 272 42 5.0 22 0.42
H 3 25,000 0.025
14y 228 22 -7.8 0.44 0.14 <0.01
Co 7 0.26 —0.21 0.014 0.060 <0.01
3¢ 7 0.13 —0.075 0.00088  0.027 <0.01
Bépy 7 0.00036 —0.0024 —0.00083 0.00039 <0.01
29py 7 —0.00015 —0.0031 —0.0015  0.00041 <0.01
28TH 7 0.038 0.011 0.030 0.0034 0.075
0TH 7 0.010 0.0025 0.0070  0.0010 0.018
Th 7 0.0091 0.003% 0.0062  0.00065 0.089
Total Sr 7 0.10 —-0.012 0.031 0.015 <0.01
By 7 0.49 0.032 0.20 0.069 0.22
By 7 0.027 0.0019 0.012 0.0036 0.012
w8y 7 0.077 0.003% 0.036 0.010 0.036
RAM Gross alpha 108 4.6 —3.5 0.68 0.13
Gross beta 108 56 1.5 26 1.0
%Co 1 —0.019 <0.01
13Cg 1 —0.0090 <0.01
2py 1 0.00051 <0.01
Bpy 1 —0.0015 <0.01
2BTH 1 0.019 0.048
20TH 1 0.0090 0.022
3rh 1 0.0078 0.11
Total Sr 1 0.015 <0.01
My 1 0.015 0.017
my 1 0.0016 <0.01
3y 1 0.016 0.0156

Sec Fig. 2.1.18 and 2.1.19.
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and ORR stations. The tritium concentration for
station 3 was 0.035% of the DCG, and for station
8 it was 0.025% of the DCG. Neither isotope is
sampled at the remote stations because
concentrations have historically been below the
analytical detection limits.

Five isotopes exhibited elevated concentrations
at the ORR PAMs, as compared with the remote
station data. They are 22*Th, 2*U, #5U, %, and
total-Sr. Uranium-234 concentrations were the
most elevated, but were only 0.22% of the DCG.
All the elevated values are associated with ORR
perimeter stations 40, 45, and 46.

The most likely sources of these increased
concentrations are fugitive dusts associated with
remedial action activities at the ORR. These
stations are located around the Y-12 Plant where
construction activities associated with remedial
actions are in progress. Additional contributions
may be associated with the combustion of coal at
the facility steam plants and at Bull Run.

A comparison of ORNL perimeter air
sampling data with the remote air sampling data,
using the percent DCG value (Table 2.1.10),
shows that ORNL does not have a significant
impact on the local air quality, A similar
comparison for the ORR perimeter air sampling
data shows that operations on the Reservation are
making a very small net contribution to the local
airborne radioactivity. Airborne concentrations of
radionuclides ranged from <0.01 to 0.22% of the
DCGs. No significant changes in the
concentrations of these radionuclides were detected
between 1988 data and the 1989 data for the
remote stations. Therefore, based on these data,
ORR operations are making a slight impact on the
local air quality but have no significant impact on
the regional air quality. The local impact is well
below the DCG.

2.1.2.3 Oak Ridge Gaseous Diffusion Plant

Description
In 1986, ORGDP’s ambient air monitoring

program was reevaluated and a new system was
designed to ensure improved efficiency and proper

placement of monitors and to build monitors
consistent with 40 CFR 58, Ambient Air Quality
Surveillance. This system became operational
January 1, 1987. ORGDP now has five ambient
air monitoring stations, which are positioned in the
predominant wind directions, as shown in

Fig. 2.1.20. These monitors sample ambient air for
24 h every sixth day to be consistent with the
TDHE TSP sampling schedule. The parameters
analyzed for ambient air samples are uranium,
nickel, lead, chromium, and TSPs. The resuits
from these samples are evaluated monthly by
station for all of these parameters.

In addition to the TSP ambient air monitoring
system, a PM 10 particulate monitor was added to
ambient air monitoring station K4 to comply with
the CAA requirement that the state of Tennessee
have operational PM10 particulate systems. This
monitor will provide 1 year of comparison between
the PM10 data and the previous TSP monitoring
data prior to obtaining actual operational data.

In 1988, two additional ambient air
monitoring stations were designed, sited, and
installed at ORGDP. These stations were designed
to detect PCBs, furans, dioxins, hexachlorobenzene,
and uranium that may be released because of
possible operational upsets of the K-1435 TSCA
incinerator. The two stations are shown on
Fig. 2.1.20 as TSCAI and TSCA2.

The TSCA Incinerator ambient air monitors,
TSCAI and TSCA2, are to be operational
24 h/day 7 days/week as long as the TSCA
Incinerator is operational (except when not burning
waste). The samples will be collected every 48 h
and will be analyzed if certain predetermined
abnormal operations occurred during that period.

During 1989, several area background tests
were conducted with the TSCA ambient air
monitor while the TSCA Incinerator was not
operational. These tests were to determine
background ambient levels of PCBs, furans,
dioxins, and hexachlorobenzene. The results of
these tests are shown in Table 2.1.12.

Fluoride sampling was not conducted at
ORGDP in 1988 and 1989 because of the absence
of emission sources. Fluoride sampling may be
conducted in the future as needed if new processes
emitting fluorine or fluoride become active.
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Fig. 2.1.20. Location of ORGDP ambient air monitors and meteorological tower.
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Summary

Table 2.1.11 summarizes data for each
parameter monitored by the ORGDP ambient air
monitoring system. Each monitor, K1-K5 and
PM 10, was sampled for each parameter 24 h every
sixth day throughout the year. The number of
samples per location for K1-K5 ranged from 59 to
61. The number of samples taken by the PM10
monitor varied primarily because of startup
equipment and added analysis.

As can be seen from the data summary tables,
no standards were exceeded. In fact, for TSP, no
maximum reading exceeded 31% of the secondary
standard. For lead, the percentage of standard
never exceeded 4%.

The PM10 maximum for TSP was equal to
the TSP maximum for the collocated station, K4,
In addition, the average 1989 TSP data for the
PM 10 monitor was somewhat less than that for
station K4.

Table 2.1.12 summarizes data for each
parameter monitored by TSCA1 and TSCA2. The
number of samples taken from each location
ranged from 5 to 6.

There are no standards for ambient levels of
PCBs, dioxins, furans, and hexachlorobenzene.
Work is being conducted at ORNL to compare the
ORGDP background data with national ambient
levels and to develop internal guidelines for
standards that should exist for these pollutants. An
initial review indicates that the ambient levels of
these pollutants detected near ORGDP are similar
to those found in other rural and industrial areas
of the United States.

2.1.3 Meteorological Monitoring

A network of meteorological observation
towers provides data on the meteorological
conditions and the transport and diffusion qualities
of the atmosphere on the Reservation. Data
collected at the towers are used in routine
dispersion modeling to predict impacts from
facility operations and as input to emergency
response atmospheric models used in the event of
accidental releases from a facility. Data from the

towers are also used as input to various research
projects, engineering decisions, and site-monitoring
devices.

2.1.3.1 Description

The meteorological monitoring network,
depicted in Fig. 2.1.21, consists of one 60-m
(196.8-ft) tower at ORGDP (MT1); one 100-m
(328-ft) tower (MT2) and two 30-m (98.4-ft)
towers (MT3 and MT4) at ORNL; and one 100-m
(328-ft) tower (MTS5) and one 60-m (196.8-ft)
tower {(MT6) at the Y-12 Plant.

Data are collected at different levels to
determine the vertical structure of the atmosphere
and the possible effects of vertical variations on
releases from facilities. At all towers, data are
collected at 10 m (32.8 ft)} and at the top of the
tower. At the 100-m (328-ft) towers, data are
collected at intermediate [30- or 60-m (98.4- or

196.8-ft)] levels also. At each measuring level,
wind speed and wind direction are measured, while

atmospheric stability (a measure of the dispersive
capability of the atmosphere) is measured at ecach
tower. Precipitation, humidity, and solar radiation
are measured at MT2 at ORNL.

Data from the towers are collected by a
dedicated control computer at each site. The
towers are polled and data are checked for validity
against a predetermined set of parameters,
summarized, and filed on disk. Fifteen-minute and
hourly values are stored at each site for a running
24-h period. Only hourly data are routinely stored
beyond 24 h, Data archiving on magnetic tape
occurs every month, The meteorological monitoring
data from all towers are checked quarterl