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1. Site and Operations Overview

L. V. Hamilton, L. W. McMahon, and L. G. Shipe

Abstract

The U.S. Department of Energy currently oversees activities on the Oak Ridge Reservation, a
government-owned, contractor-operated facility. Three sites compose the reservation: the Oak Ridge Y-12
Plant, Oak Ridge National Laboratory, and East Tennessee Technology Park (formerly the K-25 Site). The
ORR was established in the early 1940s as part of the Manhattan Project, a secret undertaking that
produced the materials for the first atomic bombs. The reservation’s role has evolved over the years, and
it continues to adapt to meet the changing defense, energy, and research needs of the United States. Both
the work carried out for the war effort and subsequent research, development, and production activities have
produced (and continue to produce) radiological and hazardous wastes.

1.1 BACKGROUND

This document contains a summary of envi-
ronmental monitoring activities on the Oak Ridge
Reservation (ORR) and its surroundings. The
monitoring and documentation criteria are de-
scribed within the requirements of U.S. Depart-
ment of Energy (DOE) Order 5400.1, “General
Environmental Protection Program.” The results
summarized in this report are based on the data
collected prior to and through 1996. The 1996
results are compiled in Environmental Monitoring
on the Oak Ridge Reservation: 1996 Results
(LMES 1997a). Reports are available on request
from Oak Ridge National Laboratory (ORNL)
Laboratory Records, P.O. Box 2008, Oak Ridge,
TN 37831-6285.

Environmental monitoring on the ORR con-
sists of two major activities: effluent monitoring
and environmental surveillance. Effluent monitor-
ing involves the collection and analysis of samples
or measurements of liquid and gaseous effluents
prior to release into the environment; these mea-
surements allow the quantification and official
reporting of contaminants, assessment of radiation
exposures to the public, and demonstration of
compliance with applicable standards and permit
requirements. Environmental surveillance consists
of the collection and analysis of environmental
samples from the site and its environs; this pro-
vides direct measurement of contaminants in air,
water, groundwater, soil, foods, biota, and other
media subsequent to effluent release into the

environment. Environmental surveillance data
verify ORR’s compliance status and, combined
with data from effluent monitoring, allow the
determination of chemical and radiation dose/
exposure assessment of ORR operations and
effects, if any, on the local environment.

1.2 DESCRIPTION OF SITE
LOCALE

The city of Oak Ridge lies in a valley between
the Cumberland and Blue Ridge mountain ranges
and is bordered on two sides by the Clinch River.
The Cumberland Mountains are 16 km (10 miles)
to the northwest; the Blue Ridge Mountains,
which include the Great Smoky Mountains Na-
tional Park, are 51 km (32 miles) to the southeast
(Fig. 1.1).

The ORR encompasses approximately
34,516 acres of the contiguous land owned by
DOE in the Oak Ridge area. A portion lies within
the corporate limits of the city of Oak Ridge. The
residential section of Oak Ridge forms the north-
ern boundary of the reservation. The Tennessee
Valley Authority’s (TVA’s) Melton Hill and
Watts Bar reservoirs on the Clinch and Tennessee
rivers form the southern and western boundaries
(Fig. 1.2).

The population of the ten-county region is
about 798,925, with 5% of its labor force em-
ployed on the ORR (Fig. 1.3).
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Fig. 1.3. The ten-county region surrounding the
Oak Ridge Reservation. (Population figures are July 1,
1996, estimates taken from Population Estimates for
Tennessee Counties, 1990-1996 (TDECD 1996).

Other towns in close proximity to the reserva
tion include Oliver Springs, Clinton, Lenoir City,
Farragut, Kingston, and Harriman (Fig. 1.4).

Knoxville, the major metropolitan area near-
est Oak Ridge, is located about 40 km (25 miles)
to the east and has a population of about 169,311
as reported in Population Estimates of Tennessee
Cities, 1990-1994 (TDECD 1994). Except for the
city of Oak Ridge, the land within 8 km of the
ORR is predominantly rural and is used primarily
for residences, small farms, and cattle pasture.
Fishing, boating, water skiing, and swimming are
popular recreational activities in the area.

1.3 CLIMATE

The climate of the region may be broadly
classified as humid continental. The Cumberland
Mountains to the northwest help to shield the
region from cold air masses that frequently pene-
trate far south over the plains and prairies in the
central United States during the winter months.

ORNL-DWG 87M-7054R5
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Fig. 1.4. Locations and populations of towns
nearest to the Oak Ridge Reservation. (Population
figures are July 1, 1994, estimates taken from
Population Estimates of Tennessee Cities, 1990-1994
(TDECD 1994).

During the summer, tropical air masses from the
south provide warm and humid conditions that
often produce thunderstorms; however, anticy-
clonic circulation around high-pressure systems
centered in the western Gulf of Mexico can bring
dry air from the southwestern United States into
the region, leading to occasional periods of
drought.

1.3.1 Temperature

The mean annual temperature for the Oak
Ridge area is 14.0°C (57.2°F) (NOAA 1997). The
coldest month is usually January, with tempera-
tures averaging about 2.2°C (36 °F) but occasion-
ally dipping as low as —31°C (-24°F). July is
typically the hottest month of the year, with
temperatures averaging 24.9°C (76.8°F) but
occasionally peaking at over 37.8°C (100°F). In
the course of a year, the difference between
maximum and minimum daily temperatures
averages 12.5°C (22.5°F).
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1.3.2 Winds

Winds in the Oak Ridge area are controlled in
large part by the valley-and-ridge topography.
Prevailing winds are either up-valley (northeast-
erly) daytime winds or down-valley (southwest-
erly) nighttime winds. Wind speeds are less than
11.9 km/hour (7.4 mph) 75% of the time; torna-
does and winds exceeding 30 km/hour (18.5 mph)
are rare. Air stagnation is relatively common in
eastern Tennessee (about twice as common as in
western Tennessee). An average of about two
multiple-day air stagnation episodes occurs annu-
ally in eastern Tennessee, to cover an average of
about 8 days per year. August, September, and
October are the most likely months for air stagna-
tion episodes.

1.3.3 Precipitation

The 30-year annual average precipitation is
138.5 cm (54.5 in.), including about 24 cm
(9.3 in.) of snowfall (NOAA 1977). Precipitation
in 1996 was 169.0 cm (66.5 in.), about 30.5 cm
(12 in.) above the annual average. Precipitation in
the region is greatest in the winter months (De-
cember through February). Precipitation in the
spring exceeds the summer rainfall, but the sum-
mer rainfall may be locally heavy because of
thunderstorm activity. The driest periods generally
occur during the fall months, when high-pressure
systems are most frequent.

1.3.4 Evapotranspiration

Regionally, annual evapotranspiration has
been estimated to range from 81 to 89 cm (32 to
35 in.), or 60 to 65% of rainfall (Farnsworth et al.
1982). Evapotranspiration in the Oak Ridge area
is 74 to 76 cm (29 to 30 in.), or 55 to 56% of
annual precipitation (TVA 1972, Moore 1988, and
Hatcher et al. 1989). Evapotranspiration is great-
est in association with the growing season, which
in the vicinity of the ORR is 220 days. from
mid-March through mid-October. During this
period, evapotranspiration often exceeds the rate
of precipitation, resulting in soil moisture deficits.
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1.4 DESCRIPTION OF SITE,
FACILITIES, AND
OPERATIONS

The facilities on the ORR began operating in
1943 as part of the Manhattan Project, producing
components for the first nuclear weapons. The
ORR remains a government-owned, contractor-
Operated facility. although the nature of the work
has changed. The primary missions of the three
sites have evolved during the past 50 years and
continue to adapt to meet the changing defense,
energy, and research nceds of the United States.
The reservation contains three major DOE instal-
lations: the Oak Ridge Y-12 Plant (Y-12 Plant).
ORNL. and East Tennessee Technology Park
(ETTP).

The DOE buildings and structures that are
located on the reservation but outside the major
sites consist of the Oak Ridge Institute for Science
and Education (ORISE) Scarboro Operations Site,
Clark Center Recreational Park, the Central
Training Facility, and the Transportation Safe-
guards maintenance facility.

The off-reservation DOE buildings and struc-
tures consist of the Federal Office Building,
Office of Scientific and Technical Information,
most of the ORISE offices and laboratorics, the
Atmospheric Turbulence and Diffusion Division
of the National Oceanic and Atmospheric Admin-
istration (NOAA) Air Resources Laboratory, the
American Museum of Science and Energy, the
Lockheed Martin Energy Systems, Inc. (LMES,
formerly Martin Marietta Energy Systems, Inc.)
administrative support office buildings, and the
former museum building. In addition to
government-owned property, there are numerous
leased buildings housing about 7% of the govern-
ment and contractor work force.

1.4.1 Lockheed Martin Energy
Systems, Inc.

On March 15, 1995, Lockheed and Martin
Marietta completed a merger to create the
Lockheed Martin Corporation. Following the
merger. Martin Marietta Energy Systems, Inc., the
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prime contractor for the ORR, was renamed
Lockheed Martin Energy Systems, Inc. (LMES).
In late 1995 Lockheed Martin Corporation orga-
nized into several business sectors, each of which
focused on a particular aspect of the company’s
business. During this reorganization, the Energy
and Environment Sector was formed. All of the
company’s DOE business became part of the
sector, including a new corporation, Lockheed
Martin Energy Research Corporation (LMER),
which was formed to operate ORNL. As a result,
in 1996 LMES managed the Y-12 Plant, ETTP,
and programs at the Paducah, Kentucky, facility
and the Portsmouth plant in Piketon, Ohio. LMES
carries out energy research and development
(R&D), production of enriched uranium and
weapons components, and other goals of national
importance. For more information, visit the LMES
home page on the World-Wide Web (http://www.
ornl.gov/ mmes.html).

1.4.2 Oak Ridge Y-12 Plant

Until 1992, the primary mission of the Y-12
Plant (Fig. 1.5) was the production and fabrication
of nuclear weapon components. Activities associ-
ated with these functions included production of
lithium compounds, recovery of enriched uranium
from scrap material, and fabrication of uranium
and other materials into finished parts. Fabrication
operations included vacuum casting, arc melting,
powder compaction, rolling, forming, heat treat-
ing, machining, inspection, and testing.

Current assignments in the Y-12 Plant De-
fense Programs include dismantling nuclear
weapon components returned from the national
arsenal, serving as the nation’s storehouse of
special nuclear materials, and providing special
production support to DOE programs. Another
mission of long standing is the support of other
federal agencies through the Work for Others
Program. The technology transfer mission has as

Y-12 PHOTO 306208

Fig. 1.5. The Oak Ridge Y-12 Plant.
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its goal to apply its unique expertise, initially
developed for highly specialized military pur-
poses, to a wide range of manufacturing problems
to support the capabilities of the U.S. industrial
base. The all-inclusive expertise at the Y-12 Plant
includes proceeding from concept, through de-
tailed design and specification, to building proto-
types and configuring integrated manufacturing
processes.

The Oak Ridge Centers for Manufacturing
Technology, located on the Y-12 Plant site, apply
skills, capabilities, and facilities developed during
the 50-year history of the Oak Ridge complex to
a variety of peacetime missions. Major programs
exist at the Y-12 Plant in metrology (measurement
science), machine tool technology, technology
applications, manufacturing operations, and gear
and thread technology. More than 15 centers are
solving manufacturing problems and deploying
technology. Oak Ridge has already helped more
than 3,000 companies solve manufacturing prob-
lems, resulting in millions of dollars of savings
and growth to industry.

Manufacturers nationwide can access infor-
mation and services at the Y-12 Plant through a
toll-free telephone service (1-800-356-4USA) that
is a direct link to scientists, engineers, and other
technical experts in the full range of manufactur-
ing technologies. For more information, visit the
Y-12 Plant home page on the World-Wide Web
(http://www.ornl.gov/mmes-www/general/
OverviewY 12.html).

1.4.3 East Tennessee
Technology Park

DOE renamed the Oak Ridge K-25 Site the
“East Tennessee Technology Park™ in an effort to
further reindustrialize the former gaseous diffu-
sion plant (Fig. 1.6).

The ETTP was built as the home of the Oak
Ridge Gaseous Diffusion Plant (ORGDP). Con-
struction of ORGDP began in the 1940s as part of
the U.S Army’s Manhattan Project. The plant’s
mission was production of highly enriched ura-
nium for nuclear weapons.

DOE ORO 89-1063

Fig. 1.6. The East Tennessee Technology Park (formerly the Oak Ridge K-25 Site).
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Enrichment was initially carried out in two
process buildings, K-25 and K-27. Later, the
K-29, K-31, and K-33 buildings were built to
increase the production capacity of the original
facilities by raising the assay of the feed material
entering K-27. After military production of highly
enriched uranium was concluded in 1964, the two
original process buildings were shut down. For the

‘next 20 years, the plant’s primary mission was
production of only slightly enriched uranium to be
fabricated into fuel elements for nuclear reactors.
Other missions during the latter part of this
20-year period included development and testing
of the gas centrifuge method of uranium enrich-
ment and R&D of laser isotope separation.

By 1985, demand for enriched uranium had
declined, and the gaseous diffusion cascades at
ORGDP were placed in standby mode. That same
year, the gas centrifuge program was canceled.
The decision to permanently shut down the diffu-
sion cascades was announced in late 1987, and
actions necessary to implement that decision were
initiated soon thereafter. Because of the termina-
tion of the original and primary missions, ORGDP
was renamed the Oak Ridge K-25 Site in 1990. In
1992, the site also became known as the Center
for Environmental Technology and the Center for
Waste Management. The ETTP is the home of the
Environmental Management and Enrichment
Facilities business unit (EMEF).

The current mission of the ETTP is to
reindustrialize and reuse site assets through
leasing of vacated facilities and incorporation of
commercial industrial organizations as partners in
the ongoing environmental restoration (ER),
decontamination and decommissioning (D&D),
waste treatment and disposal, and diffusion tech-
nology development activities.

For more information, visit the ETTP home
page on the World-Wide Web (http://www.ornl.
gov/mmes-www/ERWM/erwmout.html).

1.4.4 Lockheed Martin Energy
Research Corp.

On December 6, 1995, a contract was signed
with DOE, effective January 1, 1996, that trans-
ferred the responsibility for operating ORNL from

LMES to the newly formed LMER. LMER is
responsible for operating ORNL and managing the
Oak Ridge National Environmental Research
Park, which comprises 63.7% (almost
22,000 acres) of the reservation. Portions of the
Park overlap areas of responsibility of ETTP, the
Y-12 Plant, ETMC [East Tennessee Mechanical
Contractors (formerly Johnson Controls)] and
ORISE. For more information, visit the LMER
home page on the World-Wide Web (http://www.
ornl.gov/home.htm}).

1.4.5 Oak Ridge National
Laboratory

ORNL was the smallest of three facilities built
in 1942 and 1943 on the newly acquired 58,575-
acre federal reservation in Oak Ridge, Tennessee.
From its modest beginning as a war-time pilot
plant, ORNL has grown to become one of the
world's premier scientific research centers and
home to DOE’s largest and most diversified
multiprogram national laboratory.

ORNL uses a total land area on the ORR
approaching 26,580 acres. The primary ORNL
site, known also as X-10, comprises a main labo-
ratory building complex in Bethel Valley and
outlying facilities and waste management storage
areas in Melton Valley. Both areas utilize approxi-
mately 4,250 acres (Fig. 1.7). Of the remaining
acreage, 21,980 acres comprise mostly undis-
turbed natural land that has been designated as the
Oak Ridge National Environmental Research Park
(Fig. 1.8), and approximately 350 acres are used
by ORNL in the Solway Bend area for environ-
mental monitoring. In addition, ORNL has con-
tractual responsibility for wildlife management on
the reservation as a result of an agreement be-
tween DOE and the Tennessee Wildlife Resources
Agency (TWRA), which establishes the entire
reservation land as a Tennessee Wildlife Manage-
ment Area.

ORNL's mission is to support DOE in six
broad areas:

s energy production and conservation technol-
ogies—ORNL conducts applied R&D in

energy technologies, conservation, renewable

Site and Operations Overview 1-7



http:l/mv.ornl
http://www

Oak Ridge Reservation

energy sources, magnetic fusion, fission. and
fossil energy;

physical and life sciences—experimental and
theoretical research is undertaken to investi-
gate fundamental problems in physical. chem-
ical, materials, computational, biomedical.
earth, environmental, and social sciences:
scientific and technological user facili-
ties—ORNL designs, builds. and operates
unique research facilities for the benefit of
university, industrial, federal agency, and
other national laboratory researchers. bringing
together national and international research
elements for important scientific and techni-
cal collaborations;

environmental protection and waste manage-
ment—ORNL develops new technologies to
correct existing environmental problems. to
prevent future problems, and to reduce waste
generation by recycling. reusing. and substi-

DOE ORO 89-1216

e

Fig. 1.7. The Oak Ridge National Laboratory.

science and technology transfer—the transfer
of science and technology to U.S. industries
and universities, a key factor in increasing the
nation's international economic competitive-
ness, is an integral component of ORNL’s
R&D activities: and

education—ORNL helps to prepare the scien-
tific and technical work force of the future by
offering innovative and varied learning and
R&D experiences to students and faculty
members from the preschool level through
high school to postdoctoral studies and by
establishing new relationships with educa-
tional institutions by teaming. partnering, and
establishing joint initiatives.

1.4.5.1 Oak Ridge National Environ-

mental Research Park

The Oak Ridge National Environmental

tuting less deleterious materials; Research Park is a 21,980-acre “outdoor labora-

tory” with relatively undisturbed ecosystems

1-8 Site and Operations Overview
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ORNL 97-100684/arb

2 Miles

Fig. 1.8. The Oak Ridge National Environmental Research Park Covers 21,980 acres on the reservation.

(Fig. 1.8). The Research Park provides protected,
biologically diverse land area for environmental
research and education. It represents the eastern
deciduous forest with more than 1,100 species of
vascular plants, some of which are state-listed rare
plants, and 315 wildlife species, some of which
are state-listed or federally listed rare wildlife
species (see Chap. 2, Tables 2.5 and 2.6). The
park is a biosphere reserve, an ORNL user facil-
ity, a site that contains seven registered State
Natural Areas, an area that plays a significant role
in nesting and migration of breeding birds, and the

location of two National Historic Landmarks,

Freel’s Cabin and the Graphite Reactor.

The biological diverseness of the Oak Ridge
National Environmental Research Park serves as
a foundation for ecological research into how the
development and use of energy as well as other
issues of national importance affect the environ-
ment. More than 700 individuals have performed
research in the Oak Ridge National Environmental
Research Park User Facility during the last five
years. Users include students and faculty from

more than 75 colleges and universities as well as
participants from ORNL and other state and
federal agencies. Field research facilities occur
across the reservation and include Walker Branch
Watershed, the Global Change Field Research
Facility, Melton Branch Watershed, and the Bear
Creek Valley Hydrology Field Sites.

The National Environmental Research Park
has supported research in the following areas:

e ecosystems dynamics and biodiversity—the
large, unfragmented land provides a base for
investigations into biogeochemical cycling,
climate-change impacts, air quality, and
biotechnology and offers opportunities for
wildlife restoration; and

e environmental characterization—as the most
hydrologically and geologically complex of
all DOE sites, the Oak Ridge National Envi-
ronmental Research Park provides opportuni-
ties for hydrogeologic and geophysical inves-
tigations, contaminant transport and fate
studies, tracers for fractured media, microbial
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ecology, wetland surveys. and flora/fauna
species/communities characterization.

1.4.6 Oak Ridge Institute for
Science and Education

ORISE is managed for DOE by Oak Ridge
Associated Universities (ORAU), a nonprofit
consortium of 89 colleges and universities. ORISE
includes 65 ha (162 acres) on the southeastern
border of the ORR that from the late 1940s to the
mid-1980s was part of an agricultural experiment
station owned by the federal government and,
until 1981, was operated by the University of
Tennessee.

The ORISE Scarboro Operations Site (for-
merly the South Campus) currently occupies
about 65 ha (162 acres) and lies immediately
southeast of the intersection of Bethel Valley

1-10 Site and Operations Overview

Road and Pumphouse Road. It houses some of the
offices and laboratories of one of ORISE’s operat-
ing divisions. the Chemical Safety Building, and
other support structures. and the site is being
developed for other productive uses.

ORISE received the DOE Pollution Preven-
tion Award in 1994 for work in transforming three
lagoons on the Scarboro Site into functional
wetlands for the degradation of hazardous wastes
into harmless constituents. The Frecls Bend tract,
about 101 ha (250 acres) on the northeastern edge
of Freels Bénd abutting Melton Hill Lake. was
transferred from ORISE to ORNL in late 1995
after removal of the six cobalt-60 sources (total of
2200 Ci) from the Variable Dose Rate Irradiation
Facility (VDRIF) by a private contractor for
recycling. For more information, visit the
ORAU/ORISE home page on the World-Wide
Web (http://www.orau.gov).



2. Environmental Compliance

Abstract

It is the policy of the U.S. Department of Energy (DOE) Oak Ridge Operations Office to conduct its
operations in compliance with federal, state, and local environmental protection laws, regulations,
compliance agreements and decrees, settlement agreements, executive orders, DOE orders (as
incorporated into the operating contracts), necessary and sufficient standards, and best management
practices. DOE and its contractors make every effort to conduct operations in compliance with the letter and
intent of applicable environmental statutes. The protection of the public, personnel, and the environment is

of paramount importance.

2.1 INTRODUCTION

Three of the most significant challenges faced
by the DOE facilities in Oak Ridge are to maintain
scientific and technical excellence, to increase
productivity, and to cut costs, while doing so
without compromising environmental, health, or
safety protection. Toward that end, policy and
strategy have been formulated at the national
level, calling for contract reforms and stakeholder
involvement in shaping the future of the DOE
mission. At the local level, the DOE Oak Ridge
~ Operations Office (DOE-ORO) and its contractors
are redefining local missions and are refocusing
technical capabilities and expertise to maintain the
leadership role of the ORR facilities as premiere
research institutes to better serve the nation.

Consistent with this initiative, there were
significant changes at the ORR during 1996. A
contract was signed with DOE, effective
January 1, 1996, that transferred the responsibility
for operating ORNL from LMES to the newly
formed LMER. The Analytical Services Organiza-
tion moved the sample preparation work for
environmental radiochemistry and bioassay to a
new building off the ORR. The laboratory is
located in Union Valley just east of the Y-12 Plant
and is known as the Union Valley Sample Prepa-
ration Facility. Other DOE operations on the ORR
include the Scarboro Operations, managed by
ORISE, and the operation of the Oak Ridge Water
plant by Johnson Controls World Services, Inc.

In another move to reshape the ORR, DOE
announced its intention to rebid the EMEF con-
tract, which includes the ETTP and EMEF-funded
activities at the ORNL, Y-12, Paducah, and

Portsmouth facilities. Both LMES and LMER are
DOE prime contractors.

DOE’s operations on the reservation are
required to be in conformance with environmental
criteria established by a number of federal and
state statutes and regulations, executive orders,
DOE orders, work smart standards (WSS), and
compliance and settlement agreements.

Principal among the regulating agencies are
the U. S. Environmental Protection Agency (EPA)
and Tennessee Department of Environment and
Conservation (TDEC). These agencies issue
permits, review compliance reports, participate in
joint monitoring programs, inspect facilities
and operations, and oversee compliance with
applicable regulations.

During routine operations or when ongoing
self-assessments of compliance status identify
environmental issues, the issues are discussed
with the regulatory agencies in an effort to ensure
that compliance with all environmental regula-
tions will be sustained. In the following sections,
compliance status for the ORR sites with regard to
major environmental statutes and DOE orders is
summarized by topic.

2.2 COMPLIANCE ACTIVITIES

2.2.1 Resource Conservation
and Recovery Act

The Resource Conservation and Recovery
Act (RCRA) was passed in 1976 to address man-
agement of the country’s huge volume of solid
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waste. The law requires that EPA regulate the
management of hazardous waste, which includes
waste solvents, batteries, and many other sub-
stances deemed potentially harmful to human
health and to the environment. RCRA also regu-
lates underground storage tanks (USTs) used for
the storage of petroleum and hazardous sub-
stances; recyclable used oil; and batteries, mer-
cury thermostats, and selected pesticides or uni-
versal wastes.

Subtitle C of RCRA controls all aspects of the
management of hazardous waste, from the point of
generation to treatment, storage. and disposal
(TSD). Hazardous waste generators must follow
specific requirements for handling these wastes.

The Y-12 Plant, ORNL, and the ETTP are
large-quantity generators. Each generates both
RCRA hazardous waste and RCRA hazardous
waste mixed with radionuclides (mixed waste).
The hazardous and/or mixed wastes are accumu-
lated by individual generators at locations referred
to as satellite accumulation areas or 90-day accu-
mulation areas, as appropriate, where they are
picked up by waste management personnel and
transported to a treatment, storage, or disposal
facility. At the end of 1996, the Y-12 Plant had
about 219 generator accumulation areas for haz-
ardous or mixed waste. ORNL had about 350
generator accumulation areas, and the ETTP
maintained 206.

The Union Valley Sample Preparation Facility
managed by the Analytical Services Organization
is also considered a large-quantity generator. At
the end of 1996, this facility had ten satellite
accumulation areas and two 90-day accumulation
areas.

ORISE is classified under RCRA as a condi-
tionally exempt small-quantity generator. Its site
accumulation area is located in the Chemical
Safety Building on the Scarboro Operations Site.

The Central Training Facility on Bear Creek
Valley Road is also classified as a conditionally
exempt small-quantity generator. The Transpor-
tation Safeguards Division Garage, at present. is
a small-quantity generator. However, because of
recycling efforts and product replacements, the
reduction of hazardous waste generation at this
facility should allow its reclassification to a
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conditionally exempt small-quantity genecrator.
ORNL’s Walker Branch Watershed Laboratory is
a conditionally exempt small-quantity gencrator.

The Y-12 Plant is registered as a large-quan-
tity generator and a TSD facility under EPA
Identification (ID) Number TN3890090001.
RCRA requires that owners and opcrators of
hazardous waste management facilitics have
operating and/or postclosure care permits. Most of
the units at the Y-12 Plant are being operated
under operating permits; however, several units
still operate under interim status in accordance
with a Part A permit application, the most recent
version of which was approved in July 1991,
Amended Part A permit applications were submit-
ted to TDEC in December 1991, August 1993,
July 1994, and September 1995 but have not yet
been acted on. Six RCRA Part B permit applica-
tions have been submitted for 20 active storage
and treatment units listed on the Part A permit
application. Four of these Part B applications have
been approved and issued as RCRA operating
permits (Table 2.1). The first permit (TNHW-032)
was issued by the TDEC on September 30, 1994,
for tank storage units.

Three Class 1 permit modifications were
submitted to the TDEC in 1996 for Permit
TNHW-032. These modifications included updat-
ing the contingency plan: modifying the valves at
the OD-9 unit: updating forms. attachments. and
facility maps: updating inspection requirements
for the tanks: installing a drum crusher at the
OD-9 unit: and minor modifications to the lan-
guage in the permit.

Permit TNHW-083 was issued by TDEC on
September 28, 1995, for container storage units.

Four Class 1 and one Class 2 permit modifica-
tions were submitted to TDEC in 1996 for Permit
TNHW-083. These modifications included updat-
ing the contingency plan. modifying signage
requirements, updating the closure plan require-
ments, modifying the fire protection system and
diking in Buildings 9720-9 and 9811-1 (OD-8).
changing the marking requirements for containers
in Building 9720-31, adding the capability to
accept waste generated from DOE off-site facili-
ties. and minor modifications to the language in
the permit.
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Table 2.1. RCRA operating permits

Permit Number

Building/description

TNHW-032

TNHW-083

TNHW-084

TNHW-092

TNHW-010A

TNHW-010
TNHW-027

TNHW-015
TNHW-015A
TNHW-056
TNHW-057

Y-12 Plant

Building 9811-1 Tank Storage Unit (OD-7)
Waste Oil/Solvent Storage Unit YOD-9)
Liquid Organic Solvent Unit (OD-10)

Building 9201-4 Container Storage Unit
Building 9720-9 Container Storage Unit
Building 9720-25 Container Storage Unit
Building 9720-31 Container Storage Unit
Building 9720-58 Container Storage Unit
Building 9811-1 Container Storage Unit
Containerized Waste Storage Area (CWSA)

Building 9206

Building 9212

Building 9720-12

Cyanide Treatment and Storage Unit

Building 9720-32
Building 9720-59

ORNL

Building 7507
Building 7507W
Building 7651
Building 7653
Building 7654
Building 7668
Building 7669
Building 7934

Building 7652
Tank 7830A
ETTP
K-1435 Toxic Substances Control Act Incinerator
Storage of Waste at K-1435
Container and tank storage

Container and tank storage

Environmental Compliance
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Permit TNHW-084 was also issued by TDEC
on September 28, 1995, for production-associated
units.

Four Class 1 permit modifications were
submitted to TDEC in 1996 for Permit
TNHW-084. These modifications included updat-
ing the contingency plan; updating calculations
for the Cyanide Treatment Unit; updating forms,
attachments, and facility maps: updating inspec-
tion requirements; adding allowance of additional
container sizes and types; moving and modifying
storage racks within the headhouse of Building
9212; and minor modifications to the language in
the permit.

Permit TNHW-092 was issued by TDEC on
Sept. 3, 1996, for the production and classified
waste storage areas, which include Buildings
9720-32 and 9720-59.

One Class 1 permit modification was sub-
mitted to the TDEC in 1996 for Permit
TNHW-092. This modification included updating
a facility map.

Four units at the Y-12 Plant operate under
interim-status requirements. Eight wastewater
treatment units operate under a RCRA exemption
for wastewater treatment units already permitted
under the Clean Water Act (CWA).

RCRA postclosure permits for the Y-12 Plant
Kerr Hollow Quarry, Chestnut Ridge Security
Pits, and New Hope Pond site were received in
1996. (See Sect. 2.2.2 for additional information.)

ORNL is registered as a large-quantity genera-
tor and a TSD facility under EPA ID Number
TN1890090003. Two additional ORNL facilities
(off site of the main ORNL facility) operated as
small-quantity generators under EPA ID Numbers
TN8981800008 and TN8891800007 in previous
years, but in 1996 they did not generate hazardous
wastes at levels to be regulated as small-quantity
generators. One site generated no waste: the other
site (Walker Branch Watershed Laboratory)
generated less than 100 kg each month and was
regulated as a conditionally exempt small-quantity
generator.

ORNL’s most recent Part A revision on
August 9, 1996, included 34 units. Two units were
removed from the Part A in that revision (pro-
posed Building 7573, which will not be built, and
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Building 7860. which was closed). During 1996,
24 units operated as interim-status or permitted
units. and another 10 units were proposed (new
construction). Construction was essentially com-
pleted on three new storage units: 7668 for mixed
wastes, 7883 for transuranic (TRU) mixed wastes,
and 7572 for contact-handled TRU mixed waste
storage. Wastes were not stored in those three
units or in Building 7574 (awaiting final readiness
review approval) during 1996.

ORNL has received threc RCRA permits (see
Table 2.1). During 1996. eight units continued to
operate under a 1995 Part B Permit (TNHW-
010A). Building 7652 continued to operate under
a 1986 Part B Permit [TNHW-1890090003 (or
TNHW-010) and HSWA TN-001]. Tank 7830A
continued to operate under a 1992 Part B Permit
(TNHW-027).

Six Class 2 permit modifications (two for
each of the three permits) were submitted to
TDEC in 1996 to incorporate F039 and the newly
listed carbamate wastes: to add two portable-
sampling handling units: and to update the Contin-
gency Plan. Training Plan. and maps. TDEC
issued a notice of deficiency (NOD) on the 1993
permit application for the TRU waste storage
units in January 1996. ORNL responded to the
NOD in February and issued a revised permit
application in July that added seven additional
units. TDEC action on that permit application is
pending. On September 27, 1996, TDEC re-
scinded the Class la modification that they had
approved in September 1995, eliminating the East
Tennessee Economic Council and LMES as co-
operators on the permit for Building 7652.

The ETTP is registered as a large quantity
generator and a TSD facility under EPA ID Num-
ber TN0890090004. The ETTP has reccived four
RCRA permits (see Table 2.1). The K-1435 Toxic
Substances Control Act (TSCA) Incinerator is a
hazardous waste treatment unit operating under a
RCRA permit (TNHW-015) issued by TDEC on
September 28. 1987. A revised RCRA permit
based on trial burn results was reccived in Decem-
ber 1995. A reapplication of this permit was
submitted to TDEC in March 1997. A second
permit (TNHW-015A) is for storage of waste at
the incinerator. Two other permits (TNHW-056



Annual Site Environmental Report

and TNHW-057) cover container and tank storage
at various locations throughout the plant.

1996 modifications to the ETTP RCRA
permits include an update of contingency
plan information, modifications to inspection
schedules, the implementation of broader use of
process knowledge, and repackaging activities.

2.2.1.1 RCRA Assessments,
Closures, and Corrective
Measures

The Hazardous and Solid Waste Amendments
(HSWA) to RCRA, passed in 1984, require any
facility seeking a RCRA permit to identify, inves-
tigate, and (if necessary), clean up all former and
current solid waste management units (SWMUSs).
The HSWA permit for the ORR was issued as an
attachment to the RCRA permit for Building 7652
at ORNL. The HSWA permit requires DOE to
address past, present, and future releases of haz-
ardous constituents to the environment. Many
HSWA permit requirements have now been
integrated into the ORR federal facilities agree-
ment (FFA). (See Sect. 2.2.2 for details.) EPA
issued a preliminary draft of an updated HSWA
permit (HSWA TN-001) in August 1996 for DOE
review. Lockheed Martin staff and DOE staff
submitted comments and suggested changes on
the draft permit for EPA consideration. EPA
action is pending on that comment package.

At the Y-12 Plant, 26 RCRA units have been
certified closed by TDEC since the mid-1980s.
Closure of the 9409-5 Tank Storage Area was
completed in 1996, as was the Uranium Treatment
Unit. The Interim Reactive Waste Treatment Area
is an additional RCRA unit requiring closure at
the Y-12 Plant. A closure plan for the unit was
submitted to TDEC on November 18, 1996.

The RCRA closure of the northern section of
the Interim Drum Yard was completed in 1996;
however, TDEC did not accept the closure certifi-
cation package because legacy soil contamination
was discovered at the site during closure activi-
ties. Further corrective action for this unit has
been deferred by TDEC to the Comprehensive
Environmental Response, Compensation, and
Liability Act (CERCLA) investigation for the

Upper East Fork Poplar Creek (UEFPC) Charac-
terization Unit.

ORNL’s Solid Waste Storage Area (SWSA)
6, which operated as a disposal facility for
RCRA wastes, has not accepted RCRA wastes
since 1986. SWSA 6 is currently undergoing
RCRA/CERCLA closure. A revised Closure Plan
for SWSA 6 (which included the disposal areas,
the Hillcut Test Facility, and the Former Explo-
sives Detonation Trench) was resubmitted in July
1995 to TDEC and EPA. The revisions focused on
the integration of CERCLA remediation processes
while still addressing the RCRA closure require-
ments. On November 26, 1996, TDEC approved
one portion of the SWSA 6 Closure Plan revision:
the request to discontinue the maintenance and

_repair of the interim caps. TDEC action is still

pending on the balance of the Closure Plan, and
on the DOE submittal of the associated Environ-
mental Monitoring Plan and Post-Closure Permit
Application. :

Closure of the New Hydrofracture Surface
Facility was completed in April 1996, and closure
was approved by TDEC in May 1996. A revised
Closure Plan for Building 7555 was submitted to
TDEC in October 1996. TDEC approval of the
Building 7555 Closure Plan is pending. TDEC
approval of a Closure Plan for the Remote-Han-
dled Transuranic Waste Burial Ground, which
was submitted in September 1995, is still pending.
ORNL is revising a Closure Plan for the Reactive
Chemical Facility to incorporate new regulatory
requirements. It will be resubmitted to TDEC in
fiscal year (FY) 1997.

At the ETTP, closure of the K-1419 and
K-1417-A units was completed, and certification
of closure was submitted to TDEC in December
1996.

2.2.1.2 Land Disposal Restrictions

The 1984 RCRA amendments established
land disposal restrictions (LDRs), which prohibit
the land disposal of untreated hazardous wastes.
The amendments require that all untreated wastes
meet treatment standards before land disposal or
that they be disposed of in a land disposal unit
from which there will be no migration of hazard-

Environmental Compliance 2-5




Oak Ridge Reservation

ous constituents for as long as the waste remains
hazardous. These restrictions also prohibit storage
of restricted hazardous or mixed waste except as
necessary to facilitate recovery, treatment, or
disposal.

Currently, with the exception of a few organic
mixed wastes, the same restrictions apply to
mixed wastes, which are composed of a mixture
of radioactive and hazardous wastes. In June
1992, negotiation was completed on a Federal
Facilities Compliance Agreement (FFCA) to
resolve the compliance issue of storing restricted
waste for a period longer than is necessary to
facilitate recovery, treatment, or disposal. The
agreement contained a compliance schedule for
submittal of strategies and plans for treatment of
the backlog of restricted waste through a variety
of treatment options. In September 1992 the
Federal Facility Compliance Act was passed by
Congress to address the extended storage of mixed
waste by DOE through agreement with host states.
A Tennessee commissioner’s order signed on
September 26, 1995, culminated negotiations
between DOE and the state and established a
schedule for treatment and disposal of DOE’s
mixed waste at Oak Ridge facilities.

2.2.2 RCRA-CERCLA
Integration

The CERCLA and RCRA corrective action
processes are similar. Each process has four steps
with similar purposes (Table 2.2).

EPA. DOE. and TDEC have negotiated the
ORR FFA to ensure that the environmental im-
pacts associated with past and present activities at
the ORR are thoroughly investigated and that
appropriate remedial actions or corrective mea-
sures are taken as necessary to protect human
health and the environment. This agreement
established a procedural framework and schedule
for developing. implementing. and monitoring
response actions on the ORR in accordance with
CERCLA. The ORR FFA is also intended to
integrate the corrective action processes of RCRA
and CERCLA.

For example. in April 1993, DOE. TDEC, and
Martin Marietta Energy Systems. Inc., signed an
agreed order regarding the RCRA postclosure
permit for the S-3 Site at the Y-12 Plant, formally
agreeing to proceed with CERCLA as the lead
regulatory program and with RCRA as an applica-
ble or relevant and appropriate requirement
(ARAR), to the extent that postclosure mainte-
nance and care of former interim-status units will
be conducted in compliance with the terms of
RCRA postclosure permits. Groundwater monitor-
ing will be integrated with CERCLA programs,
and corrective actions will be deferred to
CERCLA. Reporting of groundwater-monitoring
data will comply with RCRA postclosure permit
conditions as well as CERCLA requirements.

Three RCRA postclosure permits, one for
each of the three hydrogeologic regimes at the
Y-12 Plant, have been issued and incorporate the
seven major former waste disposal areas at the
Y-12 Plant. These are noted in Table 2.3.

Table 2.2. RCRA and CERCLA corrective action processes

RCRA

CERCLA

Purpose

RCRA facility assessment
RCRA facility investigation
Corrective measures study

Corrective measures
implementation

Preliminary assessment/site
investigation

Remedial investigation

Feasibility study

Remedial design/remedial action

Identify releases needing further
investigations

Characterize nature, extent, and
rate of contaminant releases

Evaluate and select remedy

Design and implement chosen
remedy
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Table 2.3. Postclosure permits for Y-12 Plant
hydrogeologic regimes

Hydrogeologic Waste area Postc]ospre
regime permit
Bear Creek 1. Bear Creek Burial TNHWO087
Valley Grounds
(including the
walk-in pits)

2. Oil Landfarm
3. S-3 Pond Site
(west)

. Chestnut Ridge TNHWO088
Sediment Disposal
Basin
2. Chestnut Ridge
Security Pits
3. Kerr Hollow
Quarry

Upper East . New Hope Pond TNHW089
Fork Poplar . S-3 Pond site
Creek (east)

[a—

Chestnut Ridge

N —

TDEC issued a Class 3 modification to the
Chestnut Ridge Hydrogeologic Regime RCRA
postclosure permit effective September 19, 1995,
and issued the final Chestnut Ridge Security Pits
modification to the Chestnut Ridge Hydrogeologic
Regime RCRA postclosure permit on March 8,
1996. In addition, TDEC issued the Kerr Hollow
Quarry modification to the Chestnut Ridge
Hydrogeologic Regime RCRA postclosure permit
on June 11, 1996. The Upper East Fork Poplar
Creek Hydrogeologic Regime permit, which
incorporates New Hope Pond and the eastern
plume of the S-3 Pond, was issued on August 30,
1996.

2.2.3 Comprehensive
Environmental Response,
Compensation, and
Liability Act

CERCLA, also known as Superfund, was
passed in 1980 and was amended in 1986 with
passage of the Superfund Amendments and
Reauthorization Act (SARA). Unlike the other

basic regulatory programs summarized in this
chapter (such as RCRA or CWA), CERCLA is a
process to respond to environmental problems
using other environmental laws and standards to
guide the response action. Under CERCLA,
abandoned or uncontrolled hazardous waste sites
where a release has occurred or may have oc-
curred are investigated, and a site is remediated if
it poses significant risk to health or the environ-
ment. CERCLA requires that EPA place sites
needing CERCLA response on the National
Priorities List (NPL). The ORR was placed on the
NPL in December 1989.

The DOE-Headquarters (DOE-HQ) Office of
Environmental Restoration (EM-40) has initiated
the Management Action Process (MAP) as a tool
to assist DOE and contractor management and
technical personnel, regulators, and stakeholders
in capturing, evaluating, and documenting infor-
mation essential for program planning, decision
making, and implementation of environmental
restoration at DOE facilities. Furthermore, DOE
has developed a strategic plan to expedite the
remediation of DOE facilities and to transition use
of some of the facilities to the private sector.

In November 1996, DOE-ORO issued the
Environmental Restoration (ER) Program Man-
agement Action Process Document for the Oak
Ridge Reservation (DOE 1996a). This MAP
document represents a concise “snapshot” of the
Oak Ridge ER Program and includes a summary
of past accomplishments; the status of the Oak
Ridge ER Program; and future strategy, rationale,
schedule, and funding requirements necessary to
meet program objectives. It is important to note
that the Oak Ridge ER Program is in transition.
The program is moving from a contracting ap-
proach that was basically “level of effort” to an
aggressive incentive approach. Goals have been
established to transfer 60% of the ER Program
projects to incentive task orders in FY 1997.

Based on discussions with both federal and
state environmental regulators, the MAP docu-
ment is expected to replace the Oak Ridge Reser-
vation Site Management Plan for the Environmen-
tal Restoration Program (DOE 1995a).
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2.2.4 Federal Facility
Compliance Agreement

The Federal Facility Compliance Act was
signed on October 6, 1992, to bring federal facili-
ties (including those under DOE) into full compli-
ance with RCRA. The act waives the govern-
ment’s sovereign immunity, allowing fines and
penalties to be imposed for RCRA violations at
DOE facilities. In addition, the act requires that
DOE facilities provide comprehensive data to
EPA and state regulatory agencies on mixed-waste
inventories, treatment capacities, and treatment
plans for each site. The act ensures that the public
will be informed of waste treatment options and
encourages active public participation in the
decisions affecting federal facilities. TDEC is the
authorized regulatory agency under the act for the
DOE facilities in the state of Tennessee.

Site treatment plans are required for facilities
at which DOE generates or stores mixed waste.
The purpose of the site treatment plan was to
identify to TDEC the proposed options (treatment
method, facility, and schedule) for treating mixed
waste at the ORR. For some waste types, these
options included continued waste characterization
for use, development, and/or modification of
treatment technologies.

DOE-ORO and EPA signed the ORR-LDR
FFCA on June 12, 1992, to allow storage of mixed
wastes on the Reservation. As a result, the site
treatment plan (STP) was provided to the EPA
pursuant to the requirements contained in the
ORR-LDR FFCA. To the extent possible. the STP
designated specific facilities for the treatment of
mixed waste and proposed schedules as set forth
in the FFCA. If it was not possible to designate
facilities or to adhere to schedules, the STP
provided schedules for alternative activities, such
as waste characterization and technology assess-
ment. The main treatment strategies are as fol-
lows:

»  Existing and modified on-site facilities will be
used to treat mixed waste when possible.

e Off-site DOE capacity will be used when
available and appropriate.
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e  When available and technically appropriate
(based on factors such as risk and cost),
commercial-sector resources will be used to
treat mixed wastes. Waste types targeted for
commercial treatment include inorganic
sludges and soils.

e The minimum set of new on-site facilities will
be built to treat those wastes for which com-
mercial treatment is unavailable or unsuccess-
ful.

¢ TRU mixed wastes will be trecated only as
necessary to meet the waste acceptance crite-
ria of the Waste Isolation Pilot Plant (WIPP)
in New Mexico.

The plan calls for mixed low-level (radioac-
tive) waste (LLW) on the ORR to be treated by a
combination of commercial treatment capabilities
and existing and modified on-site treatment
facilities. Mixed TRU waste streams on the ORR,
composed of both contact- and remote-handled
wastes. will be treated in the proposed Trans-
uranic Processing Facility (TPF) only as necessary
to meet the waste acceptance criteria for disposal
at the WIPP. Nine existing on-site facilities will
be used to treat inventoried low-level mixed
waste. Construction of onc new major on-site
facility (the TPF) is proposed for the ORR, as
described in the plan. The final configuration of
new on-site facilities for mixed LLW streams will
depend on the extent to which commercial re-
sources are available.

The STP was issued to TDEC on April 4,
1995. TDEC has reviewed and modified the plan
in accordance with Section 3021(b)2 of RCRA.
TDEC has issued a commissioner’s order (effec-
tive October 1, 1995) that requires compliance
with the approved plan.

The STP provides overall schedules, mile-
stones. and target dates for achieving compliance
with LDR: a general framework for the establish-
ment and review of milestones: and other provi-
sions for implementing the STP that are enforce-
able under the commissioner’s order.

Semiannual progress reports will document
the quantity of LDR mixed waste in storage at the
end of the previous six-month period and the
estimated quantity to be placed in storage for the
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next five fiscal years. Descriptions will be pro-
vided of (1) the progress for treatment of each
waste stream during the previous six-month period
and (2) new treatment development. Additionally,
the progress report will provide information such
as addition or deletion of waste streams, funding
activities, any needs involving changes in waste
form or code, and any technology or capacity.

Annual updates of the STP may contain
requests for approval of changes. The requests
may include, as appropriate, (1) proposed revi-
sions or conditionally approved revisions, (2)
proposed new milestones, and (3) other changes to
the overall schedule. The first annual report
covering CY 1995 was submitted as required in
1996.

The STP will terminate when there is no
longer any LDR mixed waste being stored on the
ORR, regardless of when it was generated. In the
absence of an STP, LDR mixed-waste storage
would be in violation of RCRA Section 3004(j).

2.2.5 Underground Storage
Tanks

USTs containing petroleum and hazardous
substances are regulated under RCRA, subtitle 1,
regulations (40 CFR 280); USTs that contain
petroleum are regulated under Tennessee Rule
1200-1-15 (UST Program) in addition to being
subject to 40 CFR 280.

ORNL has a total of 54 USTs registered with
the TDEC Division of Underground Storage
Tanks (DUST) under facility ID # 0-730089
(ORNL). Three of the six tanks remaining in
service have been replaced or upgraded to meet
the final 1998 standards for new tank installations
and will continue in service for the remainder of
their reasonable life expectancy. The other three
tanks remaining in service are emergency genera-
tor fuel tanks (subject only to notification and
release response requirements until December 22,
1998) and are scheduled for closure during CY
1997.

The other 48 registered USTs are out of
service or are not subject to regulation by TDEC
and fit into the following categories: 4 tanks
closed after release of petroleum, site status

monitoring required; 13 tanks closed with a clean
site but have not received final closure letter from
TDEC/DUST; 23 tanks closed by TDEC/DUST
final closure letter or the tank was closed prior to
1988; 8 tanks registered with TDEC/DUST but
not subject to regulation under 40 CFR 280 or TN
1200-1-15. The eight include five radwaste tanks,
two heating oil tanks, and one waste water over-
flow tank. :

The ORNL UST Program was also give
responsibility for, and completed the closure of,
three additional USTs, each of which was regis-
tered to another facility. Another four USTs at
ORNL were never required to be registered be-
cause of their size or because they were closed
prior to 1980. Table 2.4 presents the status of
USTs on the ORR.

The Y-12 Plant UST Program includes four
active petroleum USTs that meet all current
regulatory compliance requirements. The UST
registration certificates for these tanks are current,

Table 2.4. ORR UST status, 1996

;{laﬁ ORNL ETTP
Active/in-service 4 3 2
Closed 40 487 14
Hazardous substance 3° 0 6°
Upgraded 0 3 0
an)wn or suspected 0 0 16
sites
Total 47 544 38

“Closed tanks include two hazardous substance
tanks, both of which were excavated, removed,
and dismantled.

*Two USTs are deferred because they are
regulated by the Atomic Energy Act of 1954. The
third is a permanently closed methanol UST.

°Four USTs, one of which has been closed,
were used to store natural gas odorant and are
regulated under the Pipeline Safety Act. A fifth
UST, designed as a spill-overflow tank, has never
been placed into service.

“Typographical error last year gave total as 55.
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and certificates are posted at the UST locations,
enabling fuel delivery until March 31, 1998.

At four other former Y-12 Plant UST sites,
alternatives to “active remediation” are being
pursued. These alternatives include the Site
Ranking for the 9201-1 and 9204-2 UST sites and
a Site Specific Standard Request (SSSR) for the
East End Fuel Facility (9754 and 9754-2) and the
Rust Garage Facility (9754-1 and 9720-15) UST
sites. If the sites qualify by TDEC DUST rules for
these alternatives, and with approval by the
TDEC, the tank owner/operator is allowed to
conduct semiannual groundwater monitoring in
lieu of a remediation scenario.

TDEC approval for the site ranking for the
9201-1 and 9204-2 UST sites is in the second year
of the monitoring-only program. Closure reports
for these two sites were submitted in March 1997
to TDEC for final closure.

TDEC did not grant approval for SSSR for the
Rust Garage Facility. However, because this site
is affected by commingling plumes from adjacent
former hazardous waste disposal sites, the
state has approved further investigation and
remediation of this site to be addressed through
the CERCLA process. Additionally, TDEC did
not approve the SSSR for the East End Fuel
Station USTs. A petition has been made to the
TDEC UST Board to reconsider the request. If the
TDEC board denies the petition, a corrective
action implementation plan will be required and a
schedule for corrective action will be developed.

A detailed description of all ORNL. Y-12
Plant, and ETTP USTs and their current status is
included in Appendix E.

2.2.6 National Environmental
Policy Act

The National Environmental Policy Act
(NEPA) provides a means to evaluate the potential
environmental impact of proposed federal activi-
ties and to examine alternatives to those actions.
Table 2.5 notes the types of NEPA activities
conducted at the ORR during 1996.

LMES operates under a procedure that estab-
lishes administrative controls and provides re-
quirements for project reviews and compliance
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with NEPA. Provisions apply (1) to the review of
each proposed project. activity. or facility for its
potential to result in significant impacts to the
environment and (2) to the recommendation based
on technical information of the appropriate level
of NEPA documentation. The NEPA review
process results in the preparation of NEPA docu-
ments. and federal. state. and local environmental
regulations and DOE orders applicable to the
environmental resource areas must be considercd
when preparing NEPA documents. These environ-
mental resource areas include air, surface water,
groundwater, terrestrial and aquatic ecology,
threatened and endangered species, land use, and
environmentally sensitive areas. Environmentally
sensitive areas include floodplains, wetlands,
prime farm land. habitats for threatened and
endangered species, historic properties, and
archaeological sites. Each ORR site NEPA pro-
gram also maintains compliance with NEPA
through the use of its site-level administrative and
operational procedures. These procedures assist in
establishing effective and responsive communica-
tions with program managers and project engi-
neers with the goal of establishing NEPA as a key
consideration in the formative stages of project
planning.

ORNL has supported the preparation of an
environmental assessment (EA). Proposed
Changes to the Sanitary Sludge Land Application
Program on the Oak Ridge Reservation (DOE
1996¢) has been approved. and a finding of no
significant impact (FONSI) has been issued.

Much of the NEPA activity at the ETTP
during 1996 involved leasing land and facilities.
A draft EA is being written with the following
objectives: (1) to describe the baseline environ-
mental conditions at the site. (2) to analyze poten-
tial generic impacts to the baseline environment
from future tenant operations, and (3) to identify
and characterize cumulative impacts of futurc
industrial uses of the site. In addition, the EA will
provide DOE with environmental information to
be used in developing lease restrictions.

In 1996. DOE leased two facilities at the
ETTP and one parcel of land on the ORR. Parcel
ED-1 was leased by Community Reuse Organiza-
tion of East Tennessee (CROET) for development
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Table 2.5. NEPA activities during 1996

Types of NEPA documentation Y-12 Plant ORNL ETTP ORISE
Categorical exclusion (CX) recommendation 9 327 8
CX granted 9 16 8
Approved under general CX documents 49 57 42 7
Environmental assessment 0 4 0
Special environmental analysis 0 0 0
Programmatic environmental assessment 0 - 1° 0
Supplemental analysis 0 1° 0
Environmental impact statement 0 0 0
Supplemental environmental impact statement 0 0 0
Programmatic environmental impact statement 0 0 0

“Includes 16 revised five-site generic CXs under review by DOE-ORO.
®Reservation-wide programmatic waste management document in which ORNL had a supporting role; later

withdrawn by DOE.

‘Prepared by ORNL staff for LMES Waste Management Organization.

of an industrial park. An EA was prepared by
ORNL personnel to evaluate the lease of Parcel
ED-1, and a FONSI was issued in April 1996
(DOE 1996). Other leases at the ETTP included
the ETTP Barge Facility (K-710) on the Clinch
River, which was leased by CROET for receipt
and dispatch of commercial products; and a
machine shop in Building K-1401, which was
leased for a smali-scale metals recycling activity.
Other leasing arrangements worked on under
NEPA in 1996 involved machine shop operation,
a portion of the K-1401 building, and the K-1036
building. Because the future use of these facilities
would not change from previous use, the leases
were categorically excluded [categorical exclusion
(CX) A7, 10 CFR 1021] from NEPA review.
Other leases may be approved under CXs if they
meet specific criteria defined in 10 CFR
1021.410. The lease of K-1220 for use by a com-
pany to conduct equipment fabrication and assem-
bly, a changed use for K-1220, was approved with
an individual CX.

2.2.6.1 National Historic Preservation
Act

Section 106 of the National Historic Preserva-
tion Act (NHPA) requires that federal agencies
take into account the effects of their undertakings
on properties included in or eligible for inclusion
in the National Register of Historic Places. To
comply with Section 106 of the NHPA, and its
implementing regulations at 36 CFR 800,
DOE-ORO has seen to the ratification of a pro-
grammatic agreement among DOE-ORO, the
Tennessee state historic preservation officer
(SHPO), and the Advisory Council on Historic
Preservation concerning management of historical
and cultural properties on the ORR. The program-
matic agreement, ratified on May 6, 1994, outlines
DOE-ORO?’s plan for the management of cultural
and historical properties on the ORR. The pro-
grammatic agreement stipulates that DOE-ORO
will prepare a cultural resource management plan
(CRMP) for the ORR and will provide a draft of
the CRMP to the Tennessee SHPO and Advisory
Council on Historic Preservation within
24 months of the ratification of the agreement.
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The agreement also stipulates that DOE-ORO will
conduct surveys to identify significant historical
properties within the ORR. A draft CRMP has
been completed and reviewed by the SHPO and
the Advisory Council. Comments are now being
incorporated into the CRMP, and the CRMP is
anticipated to be released for public comment in
the near future.

Compliance with NHPA at ORNL. the Y-12
Plant, and the ETTP is achieved and maintained in
conjunction with NEPA compliance. The scope of
proposed actions is reviewed in accordance with
the programmatic agreement and. if warranted,
consultation is initiated with the SHPO and the
Advisory Council on Historic Preservation, and
the appropriate level of documentation is prepared
and submitted. ORNL submitted two historical
reviews in 1996, and the Y-12 Plant submitted six
historical reviews requiring concurrence from the
SHPO. Two of the six Y-12 historical reviews
required concurrence from the Advisory Council.
Three reviews were prepared for submittal in
1996 from the ETTP. The submittals dealt with
leasing portions of property and/or land on the
ORR.

A survey of the Y-12 Plant to identify sites
eligible for inclusion in the National Register was
completed in 1995, and the Y-12 Plant site archae-
ological survey was completed in 1996. Final
reports for both surveys are expected by the end
of 1997. ORR-wide surveys to identify and evalu-
ate pre-World-War 1l structures and known ar-
chaeological sites for eligibility in the National
Register were completed in 1995. Survey results
will be incorporated into the CRMP.

A historical consultant acceptable to the
Tennessee SHPO was contracted to conduct a
survey of all ORISE structures in order to comply
with the NHPA. Two properties, the Freels Cabin
and the Atmospheric Turbulence Diffusion Labo-
ratory, were identified as previously included in
the National Register. Management responsibili-
ties for the Freels Cabin have since been trans-
ferred to LMER. Section 106 of the NHPA re-
quires federal agencies to coordinate with the state
and allow the SHPO to review proposed demoli-
tion projects and other activities adversely affect-
ing existing structures. During the past 3 years,
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ORISE removed 40 surplus structures (some
requiring decontamination) from the ORR.

2.2.6.2 Protection of Wetlands

Executive Order 11990 (issued in 1977) was
established to mitigate adverse effects to wetlands
caused by destruction or modification of wetlands
and to avoid new construction in wetlands wher-
ever possible. Avoidance of these effects is en-
sured through implementation of the sensitive-
resource analysis conducted as part of the NEPA
review process. Protective buffer zones and
application of best management practices (BMPs)
are required for activities on the ORR. Coordina-
tion with TDEC, the U.S. Army Corps of Engi-
neers, and TVA is necessary for activities involv-
ing waters of the United States, which include
wetlands and floodplains. This is also true for the
state and waters of the state. Generally, this
coordination results in permits from the Corps of
Engineers, TVA. and/or the state.

The ORR implements protection of wetlands
through the site NEPA program offices in accor-
dance with 10 CFR 1022, “Floodplain/ Wetlands
Environmental Review Requirements.” Each of
the sites has surveys for the presence of wetlands,
and surveys are conducted on a project or program
as-needed basis. Wetland surveys and delineations
have been conducted on about 14,000 acres
(5,668 ha) of the 34,500 acres (13.968 ha) that
compose the reservation. About 800 acres
(324 ha) of wetlands have been identified in the
areas in which surveys have been conducted.
Surveys for the remaining 20,500 acres (8,300 ha)
are planned to be conducted only as needed.

TDEC has developed a regulatory position on
impacted wetlands that includes mitigation; any
affected wetlands must be replaced in areca and
function by newly constructed wetlands or en-
hancement of previously impacted areas.

The Y-12 Plant has conducted two surveys of
its wetlands resources. Identification and Charac-
terization of Wetlands in the Bear Creck Water-
shed (MMES 1993) was completed in October
1993, and a wetland survey of selected arcas in
the Y-12 area of responsibility was completed in
October 1994. The first report surveys the Y-12
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Plant and surrounding areas; the second report
surveys additional areas for which ER activities
are planned.

The Y-12 Plant, ORNL, and ETTP practice
wetlands protection by requiring protective buffer
zones and other BMPs whenever activities are
proposed that may introduce a potential environ-
mental impact. Wetlands protection, documenta-
tion, and reporting requirements are administered
through the NEPA review and documentation
process according to 10 CFR 1022.

In 1995 TDEC approved a wetlands mitiga-
tion plan for First Creek at ORNL in conjunction
with a sediment-removal project on Melton
Branch. Implementation of the plan was com-
pleted on schedule in March 1996. The plan
required that a one-thousand-linear-foot reach of
First Creek be planted in specific trees and shrubs
and that it be protected and maintained as a stream
enhancement zone. A wetlands survey of ORNL
areas, Wetland Survey of the X-10 Bethel Valley
and Melton Valley Groundwater Operable Units
at ORNL (Rosensteel 1996), was completed and
published in 1996.

A partial wetlands survey for areas within the
ETTP area of responsibility was conducted during
the summer of 1994. Not all areas within the
ETTP have been surveyed for wetlands, and it is
likely that additional locations will be classified
as wetlands. The wetlands that have been identi-
fied are protected in accordance with NEPA
Executive Order 11990.

Since 1994, additional wetland surveys and
wetland boundary delineations have been per-
formed in the main ETTP area, at the K-901-A
area, the Atomic Vapor Laser Isotope Separation
(AVLIS) Site, and the ETTP South Site. The
wetlands that have been identified are protected
when addressed under NEPA. A revised wetland
assessment for site investigation activities at the
ETTP was approved by DOE-ORO in December
1996.

In November 1995, TDEC issued a notice of
violation (NOV) to DOE for an unpermitted
wetland activity associated with pine beetle
control reforestation activities at a site near Blair
Road. A Wetland Restoration Plan was developed
that calls for annual monitoring and reporting for

five years. In April 1996, the wetland restoration
was initiated at the site in accordance with the
plan.

2.2.6.3 Floodplains Management

Executive Order 11988 (issued in 1977) was
established to require federal agencies to avoid to
the extent possible adverse impacts associated
with the occupancy and modification of
floodplains and to avoid direct or indirect support
of floodplain development wherever there is a
practicable alternative. Agencies must determine
whether a floodplain is present that may be af-
fected by an action, assess the impacts on such,
and consider alternatives to the action. The execu-
tive order requires that provisions for early public
review and measures for minimizing harm be
included in any plans for actions that might occur
in the floodplain. Floodplain assessments and the
associated notices of involvement and statement
of findings are prepared in accordance with 10
CFR 1022, as part of the NEPA review and docu-
mentation process.

The Floodplain Assessment and Statement of
Findings for Site Characterization Activities at
the ETTP Site (DOE 1997a) was approved by
DOE-ORO in December 1996.

2.2.6.4 Plant and Animal Species of
Concern

Good stewardship, state laws, and federal
laws dictate that animal and plant species of
concern be considered when a proposed project
has the potential to alter their habitat or otherwise
harm them. At the federal level, such species are
classified as endangered, threatened, or species of
concern; at the state level, species are considered
endangered, threatened, or of special concern
(plants) or in need of management (animals). All
such species are termed threatened and endan-
gered (T&E) species in this report.

Threatened and Endangered Animals

Listed animal species known to be currently
present on the reservation (excluding the Clinch
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River bordering the reservation) are given along
with their status in Table 2.6. Other listed species
may also be present, although they have not been
observed recently. These include several species
of mollusks (such as the spiny riversnail), amphib-
ians (such as the hellbender), birds (such as
Bachman’s sparrow), and mammals (such as the
smoky shrew). In particular, the reservation has
not been sampled extensively for the several listed
bats that may be present. The only federally listed
animal species that have been recently observed
(the gray bat. bald eagle, and peregrine falcon) are
represented by one to several migratory or tran-
sient individuals rather than by permanent resi-
dents, although this situation may change as these
species continue to recover. Similarly, several
state-listed bird species, such as the anhinga.
olive-sided  flycatcher,  sandhill  crane,
double-crested cormorant, and little blue heron are
currently uncommon migrants or visitors to the
reservation. Others, such as the cerulean warbler,
northern harrier, great egret, and yellow-bellied
sapsucker, are common migrants or winter resi-
dents that do not nest on the reservation.

Threatened and Endangered Plants

No federally listed plant species are currently
known to occur on the ORR. Twenty-four plant
species currently known to occur on the ORR are
listed by the state of Tennessee, including the fen
orchid, pink lady’s slipper, and Canada lily
(Table 2.7). Four species (spreading false fox-
glove, Appalachian bugbane, tall larkspur, and
butternut) have been under review for listing at
the federal level and were listed under the for-
merly used “C2” candidate designation. Current
information is insufficient to determine whether
these species may be appropriate for federal
listing.

Whorled mountain mint is found on the ORR.
but its taxonomy is uncertain. A species of
Pycnathemum is also present; it is believed to
be either Pycnathemum  verticillatum or
Pycnathemum torrei. 1If the presence of either
were confirmed, it would be listed by the state.
Two additional species listed by the state,
Lilium michiganense and Carex oxylepis (var.
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pubescens), were identified in the past on the
ORR: however. they have not been found in
recent years. Several state-listed plant speccies
currently found on adjacent lands may be present
on the ORR as well, although they have not been
located.

2.2.6.5 Environmental Justice

On February 11. 1994, President Clinton
promulgated Executive Order 12898, “Federal
Actions To Address Environmental Justice
in Minority Populations and Low-Income Popula-
tions.” The executive order requires that federal
actions not have the effect of excluding. denying,
or discriminating on the basis of race. color,
national origin, or income level. DOE, LMER,
and LMES are continuing to work with EPA and
other stakeholders to ensure that environmental
justice issues are addressed when federal actions
are taken on the ORR.

2.2.7 Safe Drinking Water Act

The Safe Drinking Water Act (SDWA) of
1974 is an environmental statute for the protection
of drinking-water sources. The act requires EPA
to establish primary drinking-water regulations for
contaminants that may cause adverse public health
effects. Although many of the requircments of the
SDWA apply to public water supply systems,
Section 1447 states that each federal agency
having jurisdiction over a federally owned or
maintained public water system must comply with
all federal. state. and local requirements regarding
the provision of safe drinking water. Because the
systems that supply drinking water to the ORR are
DOE-owned. the requirements of Section 1447
apply. The Underground Injection Control (UIC)
program, adopted pursuant to the SDWA, regu-
lates the emplacement of fluids into the
subsurface by means of injection wells.

Potable water for the city of Oak Ridge, the
Y-12 Plant. and ORNL is received from a
DOE-owned water-treatment facility located
northeast of the Y-12 Plant and is currently man-
aged by East Tennessee Mechanical Contractors
in partnership with Johnson Controls World
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Table 2.6. Animal species of concern reported from the Oak Ridge Reservation®

Legal status’

Species Common name
Federal State
Fish
Phoxinus tennesseensis Tennessee dace NM
Amphibians and reptiles
Hemidactylium scutatum Four-toed salamander NM
Birds
Haliaeetus leucocephalus Bald eagle T
Falco peregrinus Peregrine falcon T E
Dendroica cerulea Cerulean warbler C
Pandion haliaetus Osprey T
Ammodramus savannarum  Grasshopper sparrow NM
Accipiter striatus Sharp-shinned hawk NM
Accipiter cooperii Cooper’s hawk NM
Circus cyaneus Northern harrier NM
Anhinga anhinga Anhinga NM
Casmerodius alba Great egret NM
Leucophoyx thula Snowy egret NM
Contopus borealis Olive-sided flycatcher NM
Grus canadensis Sandhill crane NM
Lanium ludovicianus Loggerhead shrike NM
Phalacrocorax auritus Double-breasted cormorant NM
Sphyrapicus varius Yellow-bellied sapsucker NM
Egretta caerulea Little blue heron NM
Mammals

Mpyotis grisescens Gray bat E E
Sorex longirostris Southeastern shrew NM

“Land and surface waters of the ORR exclusive of the Clinch River, which borders

the ORR.

*E = endangered, T = threatened, C = species of concern, NM = in need of

management.
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Table 2.7. Piant species found on the Oak Ridge Reservation and listed by
state of Tennessee or federal agencies, 1995°

Species Common name Habitat on the ORR Status
Aureolaria patula Spreading false-foxglove River bluff b c
Carex gravida Heavy sedge Varied d
Carex howei Howe sedge Wetland e
Cimicifuga rubifolia Appalachian bugbane River slope b e
Cypripedium acaule Pink lady-slipper Dry to rich woods I
Delphinium exaltatum Tall larkspur Barrens and woods b c
Diérvi//a lonicera Northern bush-honeysuckle River bluff e
Draba ramosissima Branching whitlow-grass Limestone cliff v
Elodia nuttalii Nuttall waterweed Pond. embayment f
Fothergilla major Mountain witch-alder Woods e
Hydrastis canadensis Golden seal Rich woods e
Juglans cinerea Butternut Slope near stream b e
Juncus brachycephalus Small-head rush Wetland f
Lillium canadense Canada lily Moist woods e
Liparis loeselli Fen orchid Forested wetland c
Panax quinguifolius Ginseng Rich woods e
Platanthera flava (var. herbiola) Tuberculed rein-orchid Forested wetland e
Platanthera peramoena Purple fringeless orchid Wet meadow e
Pycnanthemum verticillatum Whorled Mountain-mint Barrens, wet meadows ¢
Rhynchospora colorata White-topped sedge Rocky edge of pond i
Ruellia purshiana Pursh’s wild-petunia Dry, open woods I
Saxifraga careyana Carey saxifrage River bluff, sinkhole f
Scirpus fluviatilis River bulrush Wetland f
Spiranthes lucida Shining ladies’-tresses Wetland e
Spiranthes ovalis Lesser ladies’-tresses Moist to dry woods I
Viola tripartita (var. tripartita) Three-parted violet Rocky woods I

“Other lists for the ORR have included Lillium michiganense and Carex oxviepis var. pubescens; they are

excluded in this table because they have not been found in recent years.
Under review for federal listing. Listed under the formerly used **C2" candidate designation. More

information is needed to determine status.

‘Endangered in Tennessee.

“Endangered in Tennessee because of commercial exploitation.

‘Threatened in Tennessee.

Special concern in Tennessee.
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Services, Inc. Both ORNL and the Y-12 Plant are
designated as non-transient, non-community
water-distribution systems by the TDEC Division
of Water Supply and are subject to the Tennessee
Regulations for Public Water Systems and Drink-
ing Water Quality, Chapter 1200-5-1. Under the
TDEC regulations, distribution systems that do
not perform water treatment can use the records
sent to the state by the water treatment facility
from which water is received to meet applicable
compliance requirements. In 1996, the DOE water
treatment plant met all of the Tennessee radiologi-
cal and nonradiological standards.

ORNL’s water system has qualified for trien-
nial lead and copper sampling; the next assess-
ment will be in 1997.

One Underground " Injection Well permit
application was submitted to the TDEC Division
of Water Supply in 1996. A researcher within the
Environmental Sciences Division (ESD) at ORNL
intends to perform research in subsurface fate and
transport of colloids.

The K-1515 Sanitary Water Plant provides
drinking water for the ETTP and for an industrial
park located on Bear Creek Road south of the site.
The DOE-owned facility is classified as a
non-transient, non-community  water-supply
system by TDEC and is subject to state regula-
tions. The plant is in compliance with the drink-
ing-water quality standards; monthly and quarterly
testing for required constituents is carried out and
reported to TDEC. Requirements of the lead and
copper rule have been met, and the plant has been
granted approval to reduce monitoring for these
constituents to once per year. In 1996, the DOE
water treatment plant met Tennessee radiological
and nonradiological standards except for one
exceedence of the maximum contaminant level
(MCL) for dichloromethane. In accordance with
Tennessee rules, a public notice was issued for
this exceedence. However, since dichloromethane
is a common laboratory contaminant and
resampling indicated no detectable levels, it was
concluded that the exceedence was a false result.

A cross-contamination control program
implemented at the Y-12 Plant, ORNL, and the
ETTP prevents and eliminates cross-connects of
sanitary water with process water and utilizes

back-flow prevention devices and an engineering
review and permitting process. As part of the
program, an inventory of installed back-flow
prevention devices is maintained, and inspection
and maintenance of the devices are conducted in
accordance with regulatory requirements.

2.2.8 Clean Water Act

The CWA was originally enacted as the Water
Pollution Control Act in 1948, then later estab-
lished as the Federal Water Poliution Control Act
in 1972. Since that time, the CWA received two
major amendments. The objective of the CWA is
to restore, maintain, and protect the chemical,
physical, and biological integrity of the nation’s
waters. With continued amendments, the CWA
has established a comprehensive federal and state
program to protect the nation’s waters from
pollutants. Congress continues to work on amend-
ments to and reauthorization of the CWA.

2.2;8.1 National Pollutant Discharge
Elimination System

One of the strategies developed to achieve the
goals of the CWA was the establishment by the
EPA of limits on specific pollutants that are
allowed to be discharged to waters of the United
States by municipal sewage treatment plants and
industrial facilities. In 1972, the EPA established
the National Pollutant Discharge Elimination
System (NPDES) permitting program to regulate
compliance with these pollutant limitations. The
program was designed to protect surface waters by
limiting effluent discharges into streams, reser-
voirs, wetlands, and other surface waters.

The Y-12 Plant NPDES permit encompasses
approximately 100 active point-source discharges
or storm water monitoring locations requiring
compliance monitoring that resulted in more than
9,000 laboratory analyses in 1996, in addition to
numerous field observations. Monitoring of
discharges demonstrates that the Y-12 Plant has
achieved an NPDES permit compliance rate of
more than 99%; biological monitoring programs
conducted on nearby surface streams provide
evidence of the continued ecological recovery of
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the streams. At the Y-12 Plant, there were ten
NPDES noncompliances in 1996, compared with
six in 1995 (Fig. 2.1). Only four of the non-
compliances during 1996 were because of events
that exceeded the wastewater discharge limits.

The ORNL NPDES permit, renewed in
December 1996, lists 164 point-source discharges
that require compliance monitoring. Approxi-
mately 100 of these are storm drains, roof drains,
and parking lot drains. Compliance was deter-
mined by approximately 18,000 laboratory analy-
ses and measurements in 1996, in addition to
numerous field observations by ORNL field
technicians. The NPDES permit limit compliance
rate for all discharge points for 1996 was greater
than 99% (Fig. 2.1). Most of ORNL’s permit limit
noncompliances for 1996 were for suspended
solids in the storm water runoff from parking lots
and construction activities.

The ETTP NPDES permit includes 4 major
outfalls and 136 storm drain outfalls. From about
35,000 NPDES laboratory and field measurements
completed in 1996, only 4 noncompliances oc-
curred, indicating a compliance rate of more than
99% (Fig. 2.1).

2.2.8.2 Status of NPDES Permits

TDEC issued a new NPDES permit for the
Y-12 Plant on April 28, 1995; it became effective
on July 1, 1995. The previous Y-12 Plant NPDES
permit (TN0002968) expired on May 23, 1990.
The plant continued to operate through the first
half of 1995 under the expired permit pending
issuance of Tennessee Regulation 1200-4-
1.05(5)(b). In May, the Y-12 Plant appealed two
provisions of the permit: the biomonitoring limita-
tions placed on East Fork Poplar Creek (EFPC)
Outfall Point 201 and the mercury limitations at
Monitoring Station 17. These limits are stayed
while resolution of both issues is being sought by
personnel from the Y-12 Plant and TDEC. The
new permit addresses revisions that were in the
renewal application, such as some previously
unlisted miscellaneous outfalls. In addition. it
requires storm water characterizations at selected
monitoring locations in accordance with the Y-12
Plant Storm Water Pollution Prevention Plan,
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which was approved by TDEC April 26, 1996.
Other documents submitted to TDEC in accor-
dance with the new NPDES permit include the
revised Radiological Monitoring Plan, the Biolog-
ical Monitoring and Abatement Program (BMAP)
Plan, and a report on the analysis of fecal coliform
bacteria levels at selected storm water monitoring
points.

ORNL is currently operating under NPDES
Permit 0002941, which was renewed by TDEC on
December 6, 1996. and went into effect February
3. 1997. Compared with the previous permit, the
new permit includes more stringent limits, based
on compliance with water quality criteria, at a
number of outfalls. The new permit also requires
ORNL to conduct detailed characterization of
numerous storm water outfalls. conduct an assess-
ment and evaluation and modify the Radiological
Monitoring Plan. develop and implement a Storm
Water Pollution Prevention Plan. and develop and
implement a chlorine control strategy. DOE
appealed certain contested limits and conditions
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of the renewed permit, including numeric limits
on effluent mercury, arsenic, and selenium.

The ETTP is operating under NPDES Permit
TN0002950, issued with an effective date of
October 1, 1992. A major permit modification
became effective June 1, 1995. As required by the
permit, a Storm Water Pollution Prevention Plan
was completed by October 1993. This plan
(1) identifies areas having the potential to dis-
charge pollutants to the receiving waters,
(2) includes a pollutant control strategy to identify
actions to minimize discharges of pollutants, and
(3) outlines the development of annual sampling
and analysis plans. Sampling as outlined in the FY
1996 Storm Water Pollution Prevention Sampling
and Analysis Plan was initiated during the fourth
quarter of 1995 and was completed in 1996. An
evaluation of FY 1996 results was used to deter-
mine the scope of the FY 1997 Storm Water
Pollution Prevention Sampling and Analysis Plan.

2.2.8.3 Sanitary Wastewater

The CWA includes pretreatment regulations
for publicly owned treatment works (POTW).
Sanitary wastewater for the Y-12 Plant is dis-
charged to the city of Oak Ridge under an indus-
trial and commercial user permit. The city of Oak
Ridge staff performed its annual sanitary sewer
compliance inspections on March 25, 1996, and
September 9, 1996. No deficiencies of the Y-12
Plant Sanitary Sewer Compliance Program were
noted during the inspections.

During 1996, the Y-12 Plant experienced two
exceedences of the discharge permit issued by the
city of Oak Ridge. Both exceedences were for
mercury and occurred as a result of rehabilitation
activities on the sanitary sewer. A multimillion
dollar sanitary sewer upgrade project was initiated
in 1996 and is expected to last through FY 1999.

As of this writing, the city of Oak Ridge is in
the process of renewing its NPDES permit with
TDEC. As a result, the city of Oak Ridge issued a
six-month discharge permit for the Y-12 Plant
until the state of Tennessee issues an NPDES
permit to the city of Oak Ridge for the Oak Ridge
Wastewater Treatment Plant. After the NPDES
permit limits are established for the Oak Ridge

Wastewater Treatment Plant, the city will in turn
issue a new discharge permit for the Y-12 Plant.

Sanitary sewer radiological sample results at
the Y-12 Plant are routinely reviewed to ensure
compliance with DOE Order 5400.5. As sample
results are received, they are compared with the
derived concentration guides (DCGs) listed in the
order. No radiological parameter that is monitored
(including uranium) has exceeded a DCG. Typi-
cally, the results are three orders of magnitude
below DCG limits. The current Y-12 Plant permit
sets a discharge limit for uranium and incorpo-
rates DOE Order 5400.5 guidelines. The DOE has
filed an appeal of the radiological limitations of
the permit. '

At ORNL, sanitary wastewater is collected,
treated, and discharged separately from other
liquid wastewater streams through an on-site
sewage treatment plant. Wastewater discharged
into this system is regulated by means of inter-
nally administered waste acceptance criteria based
on the plant’s NPDES operating permit parame-
ters. Wastewater streams currently processed
through the plant include sanitary sewage from
facilities in Bethel and Melton valleys, area runoff
of rain water that infiltrates the system, and
specifically approved small volumes of nonhaz-
ardous biodegradable wastes such as scintillation
fluids. The effluent stream from the sewage
treatment plant is ultimately discharged into
White Oak Creek (WOC) through an
NPDES-permitted outfall (X-01). Infiltration into
the system and the discharge from the on-site
laundry has, at times, caused the sludge generated
during the treatment process to become slightly
radioactive. As a result, the sludge is treated as
solid LLW and is disposed of in an ORNL SWSA.
ORNL has received funding and is carrying out
comprehensive upgrades of its sanitary sewage
system. Upgrades include sealing the collection
system to reduce infiltration of contaminated
groundwater and surface water and redirecting
discharges from the laundry to appropriate alter-
native treatment facilities. The activity level of
sludge continues to decline. _

ETTP domestic wastewater is treated at the
K-1203 Sewage Treatment Plant and discharged
pursuant to the NPDES permit. A sewer use
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ordinance and an influent surveillance program
are in effect to ensure that effluent from the
K-1203 sewage treatment plant continues to meet
all NPDES permit limits. The sewer lines have
been relined and repaired to reduce rain water
infiltration. The multiyear relining project was
completed in July 1996.

2.2.8.4 Aquatic Resources Protection

The U.S. Army Corps of Engineers, TVA, and
TDEC conduct permitting programs for projects
and activities with the potential to affect aquatic
resources, including navigable waters, surface
waters (including tributaries), and wetlands. These
are the Corps of Engineers Section 404
dredge-and-fill permits, TDEC Aquatic Resources
Alteration Permits (ARAPs), and TVA 26 approv-
als. (See Sect. 2.5, “Environmental Permits,” for
ARAP permits.)

2.2.8.5 O0il Pollution Prevention

Section 311 of the CWA regulates the dis-
charges of oils or petroleum products to waters of
the United States and requires the development
and implementation of a Spill Prevention Control
and Countermeasures Plan (SPCC) to minimize
the potential for oil discharges. Currently, each
facility implements a site-specific SPCC plan.
This section was significantly amended by the Oil
Pollution Act of 1990, which has as its primary
objective the improvement of responses to oil
spills.

The Oil Pollution Act requires certain facili-
ties to prepare and implement a facility response
plan for responding to a worst-case discharge of
oil. The ETTP is subject to the requirements for
preparing such a plan because of its oil storage
capacity and location. An updated plan was
submitted to the EPA on February 17, 1995. The
plan includes designation of response personnel,
description of response equipment. identification
of the worst-case discharge scenario and associ-
ated response actions, personnel training require-
ments, testing and inspection requirements, and
other oil spill-prevention and response measures.
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No facility response plan was required for the
Y-12 Plant or ORNL.

2.2.9 Clean Air Act

Authority for enforcement of the Clean Air
Act (CAA) is shared between TDEC for
nonradioactive emission sources and EPA for
radioactive emission sources. EPA also enforces
rules issued pursuant to the 1990 CAA Amend-
ment. Title VI—Stratospheric Ozone Protection.

2.2.9.1 General CAA Compliance

The TDEC Air Permit Program is adminis-
tered to ensure compliance with the federal CAA
and TDEC air rules. All three ORR facilities arc
subject to the TDEC air permitting program rules.
Each site is in compliance with all federal air
regulations and TDEC air-permit conditions.

CAA program staff routinely participate in
regulatory inspections and internal compliance
assessment audits to identify areas for improve-
ment in the operation of air sources in
conformance with regulations or permit condi-
tions. All major sources of air emissions are
appropriately permitted. and documentation of
compliance is maintained at each site. A number
of minor sources that are exempt from permitting
requirements under state of Tennessee rules are
identified for internal purposes as well. All major
emission sources permitted by TDEC are operat-
ing in compliance with those permits. Programs
for permitting. compliance inspection, and docu-
mentation of compliance are in place and have
been effective in ensuring that all ORR operations
remain in compliance with all federal and state air
pollution control regulations.

2.29.2 Compliance with 1990 CAA
Amendments

Under Title 1ll—Hazardous Air Pollutants
(HAPs). major emphasis has been on determining
applicability of final rules promulgated by EPA
during 1996. A final rule was promulgated pursu-
ant to Section 112(r) for chemical accident release
prevention. Evaluations were conducted as a
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result of the rule to determine processes operated
on the ORR that are covered or subject to the rule.
Processes identified as covered were then placed
on a schedule to comply with Risk Management
Plan requirements of the rule by 1999.

Under Title V—Permits, EPA granted interim
final approval of Tennessee’s Title V Major
Source Operating Permit Program. ETTP submit-
ted a Title V application as part of Tennessee’s
early Title V submittal program. The other facili-
ties continue to conduct permit hygiene in accor-
dance with new air permit exemptions for major
sources and process applications for submittal to
TDEC as required in 1997. A comprehensive Title
V permit, or combination of permits, for each
ORR facility will replace the individual source
permits that are currently active at each facility.

Under Title VI—Compliance activities con-
sisted of maintenance of established programs for
stratospheric ozone protection. These programs
have been implemented at each facility for both
motor vehicle air-conditioner and other refrigera-
tion equipment that include elements for demon-
strating compliance with equipment leak repair
requirements, container labeling, regulated sub-
stances purchasing, and technician and equipment
certifications.

2.2.9.3 National Emission Standards
for Hazardous Air Pollutants
for Radionuclides

Compliance with the Radionuclide National
Emission Standards for Hazardous Air Pollutants
(Rad-NESHAP) dose limit of 10 mrem/year to the
maximum exposed individual of the public was
demonstrated by modeling emissions from major
and minor point sources during periods of opera-
tion. The annual off-site effective dose equivalent
(EDE) to the most-exposed member of the public
for the ORR was 0.4 mrem in 1996, which is
below the Rad-NESHAP compliance limit.

Continuous emissions monitoring is per-
formed at the ETTP TSCA Incinerator, at seven
stacks at ORNL, and at exhaust stacks serving
uranium-processing areas at the Y-12 Plant. As of
January 1, 1996, the Y-12 Plant had a total of 68
stacks, of which 60 were active and 8 were tempo-

rarily shut down. During 1996, four additional
stacks were put into temporary shutdown at the
Y-12 Plant. Therefore, monitored stacks at the
Y-12 Plant went from 60 during the year to a low
of 56 at the end of 1996. Grab samples and other
EPA-approved estimation techniques are used on
remaining minor emission points, grouped area
sources, and fugitive emissions. All three facilities
met the emission and test procedures of 40 CFR
61, Subpart H.

2.2.9.4 NESHAP for Asbestos

The ORR facilities have numerous buildings
and equipment that contain asbestos materials.
The compliance program for asbestos manage-
ment includes demolition and renovation inspec-
tions, identification, monitoring, abatement, and
disposal of asbestos materials. Two asbestos
releases of reportable quantities under CERCLA
were identified at the ETTP in 1996. Release
quantities were small with no observable off-site
migration. No reportable quantities (RQs) were
reported at the Y-12 Plant or ORNL.

2.2.9.5 Other NESHAPs

On September 16, 1996, the Y-12 Plant
Environmental Compliance Organization person-
nel initiated a request to DOE to discontinue
beryllium stack sampling on the basis that contin-
uous sampling is not required for regulatory
compliance at the Y-12 Plant. The regulations
require that the combined beryllium emissions
from all beryllium sources be less than 10 grams
over a 24-hour period. In addition, the regulations
require that stack tests be conducted to determine
emissions. This requirement was fulfilled for the
Y-12 Plant in 1990 and 1991 when EPA Method
104 sampling, the regulatory required sampling,
was conducted. Since that time, beryllium stack
sampling has been conducted at the Y-12 Plant as
a BMP. The BMP data indicated that combined
emissions from monitored beryllium sources have
been less than one gram per year. With DOE
concurrence, BMP sampling for the beryllium
stacks was discontinued on October 1, 1996.
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2.2.9.6 State-Issued Air Permits

The Y-12 Plant has 52 active air permits
covering 262 air emission points. There are
157 documented exempt minor sources and
328 exempt minor emission points.

ORNL has 26 active operating permits. Dur-
ing 1996, the state rescinded four of ORNL’s
operating permits as insignificant and issued one
additional permit for a new source.

There were 239 active air emission sources at
the ETTP at the end of 1996. The total includes 50
sources covered by 11 TDEC air operating per-
mits. All remaining air emission sources are
exempt from permitting requirements.

2.2.10 Toxic Substances Control
Act

TSCA was passed in 1976 to address
the manufacture, processing, distribution in
commerce, use, and disposal of chemical sub-
stances and mixtures that present an unreasonable
risk of injury to human health or the environment.
TSCA mandated that EPA identify and control
chemical substances manufactured, processed.
distributed in commerce, and used within the
United States. The EPA imposes strict
information-gathering requirements of both new
and existing chemical substances, including
polychlorinated biphenyls (PCBs).

2.2.10.1 Polychlorinated Biphenyls

TSCA specifically banned the manufacture,
processing, and distribution in commerce of
PCBs, but authorized the continued use of some
existing PCBs and PCB equipment. TSCA
also imposed marking. storage, and disposal
requirements for PCBs. The codified regulation
governing PCBs mandated by TSCA is found at
40 CFR 761 and is administered by the EPA.
Most of the requirements of 40 CFR 761 are
matrix and concentration dependent. For example,
the ban on manufacturing processing, use, and
distribution in commerce applies to PCBs at any
concentration. Storage and disposal requirements
generally apply to PCBs at 50 parts per million
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(ppm) or greater: however, these requircments
may apply at lower concentrations in some in-
stances. TDEC restricts PCBs from disposal in
landfills and classifies PCBs as special wastes
under Tennessee solid waste regulations. A spe-
cial waste exemption is required from the state of
Tennessee to dispose of PCBs at concentrations of
2 ppm up to 50 ppm in landfills. Additionally,
PCB discharges into waterways arc restricted by
the state-regulated CWA and NPDES programs.

2.2.10.2 Authorized and Unauthorized
Uses of PCBs

The EPA promulgated regulations in 1979
implementing the TSCA ban on the manufacture,
use, processing. and distribution in commerce of
PCBs: however, specific applications of PCBs
were authorized for continued use under restricted
conditions. A variety of PCB systems and equip-
ment have been in service at the ORR during its
50-year history. Many of these systems and equip-
ment were used per industry standards at the time,
and their continued use was authorized under the
1979 PCB regulations. Systems that werc autho-
rized included transformers, capacitors, and other
electrical distribution equipment: heat-transfer
systems: and hydraulic systems. The vast majority
of these PCB uses have been phased out at the
ORR. Small amounts of PCBs remain in service in
PCB light ballasts: however, ballasts containing
PCBs are being replaced by non-PCB ballasts
during normal maintenance. Most transformers
that contained PCBs either have been retrofilled
(replacement of PCB fluid with non-PCB dielec-
tric fluid) to reduce the PCB concentration to
below regulated limits or have been removed from
service altogether. Some small pole-mounted
transformers remaining in service at the ETTP and
Y-12 Plant electrical systems are scheduled to be
tested for PCBs during normal maintenance. It is
unlikely that any of these small transformers
contain PCBs at concentrations regulated for
disposal: however. they are assumed to contain
PCBs until verified otherwise.

The 1979, regulations did not anticipate the
use of PCBs in many applications for which they
were employed. As a result, those past uses not
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specifically authorized present compliance issues
under TSCA. At the ORR, unauthorized uses of
PCBs have been found in building materials,
lubricants, and nonelectrical systems. More such
unauthorized uses are likely to be found during
the course of D&D activities. The most wide-
spread of these unauthorized uses of PCBs are
PCB-impregnated gaskets in the gaseous diffusion
process motor ventilation systems at the ETTP.

2.2.10.3 PCB Compliance Agreements

The Oak Ridge Reservation PCB Federal
Facilities Compliance Agreement (ORR-PCB-
FFCA) between EPA Region 4 and DOE became
effective on December 16, 1996. The agreement
addresses PCB compliance issues at the ETTP,
ORNL, the Y-12 Plant, and ORISE. For the
ETTP, the agreement supersedes a previous
agreement known as the Uranium Enrichment
Toxic Substances Control Act Federal Facilities
Compliance Agreement (UE-TSCA-FFCA). The
UE-TSCA-FFCA continues in force for the
Portsmouth and Paducah gaseous diffusion plants.
Additionally, the ORR-PCB-FFCA supersedes the
National PCB FFCA of August 8, 1996, between
DOE-HQ and EPA-HQ for ORNL, the Y-12 Plant,
and those wastes at the ETTP that were not cov-
ered under the UE-TSCA-FFCA.

The agreement specifically addresses the
unauthorized use of PCBs, storage and disposal
of PCB wastes, spill cleanup and/or decon-
tamination, PCBs mixed with radioactive materi-
als, PCB R&D, and records and reporting require-
ments for the ORR.

2.2.10.4 ETTP TSCA Incinerator PCB
Disposal Approval

The ETTP TSCA Incinerator is currently
operating under an extension of EPA Region 4
approval granted on March 20, 1989. This exten-
sion is based on submittal of a reapplication for
PCB disposal approval filed with EPA Region 4
on December 20, 1991, which was within the time
frame allowed for reapplication. Minor amend-
ments, updates, and corrections to this reap-
plication identified by DOE have been made in

the interim and have been submitted to EPA.
Since the submittal of the December 20, 1991,
reapplication, a joint RCRA/PCB permit
reapplication has been under development. This
joint reapplication was submitted in March 1997
to TDEC under RCRA for the treatment of haz-
ardous wastes and to EPA Region 4 for the dis-
posal of PCB wastes. The new reapplication will
replace the December 20, 1991, PCB disposal
reapplication. In anticipation of this joint applica-
tion, EPA Region 4 has delayed action on renewal
of the PCB incineration approval.

2.2.10.5 PCB Research and
Development Approvals

EPA Region 4 has previously granted ORNL
authorization to conduct R&D for development of
alternative disposal techniques for PCBs. The
approvals have authorized PCB R&D using
stabilization/solidification techniques, base-cata-
lyzed destruction processes, a chemically en-
hanced oxidation/reduction process, and a micro-
bial degradation procedure. Final reports were
submitted in 1996 for the stabilization/ solidifica-
tion and the base-catalyzed destruction projects.
Currently active R&D projects include the chemi-
cally enhanced oxidation/reduction process con-
ducted by ESD and the microbial degradation
procedure conducted by the Chemical Technology
Division. Two additional PCB R&D approvals are
being planned by the Chemical Technology
Division. Upon initiation, these projects will
operate under the criteria established in the ORR-
PCB-FFCA.

2.2.11 Federal Insecticide,
Fungicide, and
Rodenticide Act

The Federal Insecticide, Fungicide, and
Rodenticide Act (FIFRA) governs the sale and use
of pesticides and requires that all pesticide prod-
ucts be registered by EPA before they may be
sold. The regulations for the application, storage,
and disposal of pesticides are presented in 40 CFR
150-189.
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The Y-12 Plant, the ETTP, and ORNL main-
tain procedures for the storage, application. and
disposition of pesticides. Individuals responsible
for application of FIFRA materials are certified by
the Tennessee Department of Agriculture. If a
pesticide can be used according to directions
without unreasonable adverse effects on the
environment or applicator (i.e., if no special
training is required), it is classified for general
use. A pesticide that can harm the environment or
injure the applicator even when being used ac-
cording to directions is classified for restricted
use.

No restricted-use pesticide products are used
at the Y-12 Plant, ETTP, or ORNL. Safrotin®,
used for the control of cockroaches, is the only
restricted-use pesticide stored at the Y-12 Plant.
No purchases of this restricted-use material have
been made since August 1993, and it was last used
in 1995. Ficam-W, a general use pesticide, has
been substituted for Safrotin, and efforts for
proper disposal of the remaining Safrotin are
under way. An inventory of pesticide products is
maintained for use at each facility. It is site policy
to store, apply, and dispose of these products in a
manner that ensures full compliance with FIFRA
requirements.

2.2.12 Emergency Planning and
Community Right-To-Know
Act

The Emergency Planning and Community
Right-To-Know Act (EPCRA), also referred to as
SARA Title 111, requires reporting of emergency
planning information, hazardous chemical inven-
tories, and environmental releases to federal, state,
and local authorities. The ongoing requirements of
EPCRA are contained in Sections 302, 303, 304,
311,312, and 313 of SARA Title IlI (Table 2.8).

The ORR had no releases subject to Section
304 notification requirements during 1996. The
Section 311 lists are updated frequently and are
provided to the appropriate officials. The Section
312 inventories for 1996 identified 60 hazardous
chemicals, documented their locations, and sum-
marized the hazards associated with them. Of

2-24 Environmental Compliance

these Section 312 chemicals. 43 were located at
the Y-12 Plant. 26 at ORNL, and 19 at thc ETTP.
Under Section 313, four toxic chemicals were
reported for 1996. Release data for 1995 and 1996
are summarized in Table 2.9. Compared with
1995 releases, there was a 27% reduction in total
reportable toxic-chemical releases in 1996.

2.2.13 Environmental
Occurrences

CERCLA requires notification of the National
Response Center if a nonpermitted release of an
RQ or more of a hazardous substance (including
radionuclides) is released to thc environment

Table 2.8. EPCRA (SARA Title lll) compliance
information for the ORR

Y-12 Plant ORNL ETTP

302-303, Planning notification”
In compliance  In compliance  In compliance

304, Extremely hazardous substance
release notification®

In compliance  In compliance  In compliance

311-312. Material safety data sheet/
chemical inventory*

In compliance  In compliance  In compliance
313, Toxic chemical release reporting”

In compliance  In compliance  In compliance

“Requires that Local Emergency Planning
Committee and State Emergency Response
Commission be notified of EPCRA-related
planning.

"Addresses reporting to state and local
authorities of off-site releases.

‘Requires that either material safety data sheets
(MSDSs) or lists of hazardous chemicals for
which MSDSs are required be provided to state
and local authorities for emergency planning.

“Requires that releases of toxic chemicals be
reported annually to EPA and the state.
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Table 2.9. EPCRA Section 313 toxic chemical release summary for the ORR

Quantity (1b)
Chemical Year
Y-12 Plant’ ORNL ETTP Total

Methanol 1995 36,300 272 14 36,586
1996 27,630 107 0 27,737

Hydrochloric acid 1995 1,170 81 69 1,320
1996 870° 160 1,030

Lead 1995 14 5,948 19 5,981
1996 9 3,355 69 3,433

Nitric acid 1995 222 1 0 223
1996 161 1 0 162

Tetrachloroethene 1995 G 3 @ c
1996 1 32 1 34

Total 1995 37,706 6,302 102 - 44,110
1996 28,671 3,495 230 32,396

“Represents total releases to air and water, and includes off-site transfer.
®On July 25, 1996, EPA changed the EPCRA 313 implementing regulations to require reporting only for

aerosol forms of hydrochloric acid.

“Tetrachloroethylene was below the threshold reporting value for 1995.

within a 24-hour period. The CWA requires that
the National Response Center be notified if an oil
spill causes a sheen on navigable waters, such as
rivers, lakes, or streams. When notified, the
National Response Center alerts federal, state, and
local regulatory emergency organizations so they
can determine whether government response is
appropriate.

During 1996, Y-12 Plant staff reported no
CERCLA RQ releases to federal and state agen-
cies.

The National Response Center and Tennessee
Emergency Management Agency (TEMA) were
notified of four incidents that involved oil sheens
observed on EFPC.

During 1996, ORNL reported two incidents
involving oil sheens, one on First Creek and one
on WOC, both within the ORNL main plant area.
The sheen on WOC (April 1, 1996) was caused by
leakage from a private vehicle; the sheen on First
Creek (December 5, 1996) was attributed to a
vegetable oil spill. The National Response Center
and TEMA were notified.

In 1996, two releases occurred at the ETTP
that required notification of the National Re-
sponse Center or TEMA. These involved the
discovery of asbestos-containing material from
plant steam lines on the ground.

2.3 DOE ORDER COMPLIANCE

In 1995 DOE implemented Standards/ Re-
quirements Identification Documents (S/RIDs),
which include all federal, state, and local require-
ments applicable to the Y-12 Plant, ETTP, and
ORNL. The S/RIDs include mandatory contractor
requirements from the DOE orders of primary
interest to the Defense Nuclear Facilities Safety
Board (DNFSB). The S/RIDs covering all envi-
ronment-, safety-, and health-related activities
were included in the DOE contracts for LMES
and LMER in October 1995 and January 1996,
respectively. This change established the S/RIDs
as the contractual set of environment, safety, and
health (ES&H) requirements rather than DOE
orders.
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In 1996, LMER and DOE implemented the
“Necessary and Sufficient” process for ES&H.
Standards identified during this process have
replaced most of the S/RIDs for ORNL. LMES,
with DOE, is also using the “Necessary and Suffi-
cient” process and is working to have standards
approved in 1997.

2.3.1 DOE Orders 5400.1,
General Environmental
Protection Program, and
231.1, Environment,
Safety, and Health
Reporting

Through DOE’s Accelerated Orders Reduc-
tion effort, certain requirements in DOE Order
5400.1, “General Environmental Protection Pro-
gram,” have been modified; some have been
transferred to DOE Order 231.1, “Environment.
Safety and Health Reporting;” and others have
been canceled. For example, the requirement
to produce the annual site environmental report
documenting the site’s environmental manage-
ment performance has been transferred to DOE
Order 231.1. However, canceled orders or para-
graphs of orders incorporated by reference into a
contract shall remain in effect until the contract is
modified. DOE Order 5400.1 remains the contrac-
tual requirement for LMES; thus, this report is
prepared as a requirement of DOE Order 5400.1.

DOE Order 5400.1 establishes environmental
protection program requirements, authorities. and
responsibilities for DOE operations to ensure
compliance with applicable federal, state, and
local environmental protection laws and regula-
tions, executive orders, and internal DOE policies.
The order specifically defines the mandatory
environmental protection standards (including
those imposed by federal and state statutes),
establishes reporting of environmental occur-
rences and periodic routine significant environ-
mental protection information, and provides
requirements and guidance for environmental
monitoring programs. Implementation of the order
is provided by specific program plans, as detailed
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in Chapter I1I of the order. The internal environ-
mental protection programs mandate the creation
of several environmental reports.

An environmental monitoring plan is to be
prepared. reviewed annually, and updated every
three years or as needed. The Environmental
Monitoring Plan for the Ouk Ridge Reservation
(EMP) (DOE 1995b) was reissued by DOE in
May 1995 as a controlled document. The EMP
provides a single point of reference for
the effluent monitoring and environmental surveil-
lance progrfms of the Y-12 Plant, ORNL, the
ETTP, and ORR areas outside specific facility
boundaries. As of this writing. the EMP is being
revised to reflect extensive monitoring changes
during 1997. The three ORR sites are in compli-
ance with DOE Order 5400.1. Selected require-
ments demonstrating compliance follow.

2.3.1.1 Pollution Prevention/Waste
Minimization

The fundamental ORR pollution prevention
function is to implement projects that result in the
creation of less waste. This fundamental function
is supported by three ancillary activities:
(1) providing technical assistance (identifying
and justifying opportunities for projects);
(2) developing the overall program (awareness
activities, planning. budgeting. reporting); and
(3) administering the program (interfacing and
communicating with site generator organizations,
DOE. and outside organizations).

A central Pollution Prevention Information
Management System has been created to integrate
and synthesize information collected from track-
ing systems that have been developed at all three
sites to track pollution prevention progress. Pollu-
tion prevention councils have been established at
all three sites, with representation from each of
the site organizations. The councils exchange
information to promote pollution prevention
activities. Responsibilities within the divisions at
each site include the development of pollution
prevention goals and implementation activities
necessary to reduce both the amount and the
toxicity of waste and environmental pollutants,
communication of LMES pollution prevention
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goals, documentation and communication of
progress made toward implementation, and pro-
motion of employee awareness.

During 1996, several source-reduction and
recycling projects were completed. Projects
include facility-specific activities as well as
programmatic activities. Table 2.10 summarizes
the results of selected recycling activities on the
ORR during the past 5 years.

Three mechanisms have been developed
and employed to fund pollution prevention imple-
mentation projects. Project proposals are submit-
ted to the pollution prevention program. The
proposals are evaluated and submitted to one of
three funding avenues: (1) DOE hazard- quotient-
(HQ-) funded high return on investment (ROI),
(2) the reservation-funded High Investment Value
(HiVal) System, or (3) the site-funded generator
set-aside program. The generator set-aside fund is
the newest funding mechanism; it taxes generated
waste. The tax is accumulated for funding imple-
mentation projects.

2.3.1.2 Groundwater

The hydrogeologic system at the Y-12 Plant
has been divided into three hydrogeologic regimes
(or watersheds) based on topography, surface
water, and groundwater flow patterns. Monitoring
requirements specified by RCRA postclosure
permits and CERCLA actions for each of the three

regimes reflect the physical characteristics of
these hydrogeologic units; monitoring objectives
are defined accordingly. A fully integrated moni-
toring network (including springs and monitoring
wells) has been established that meets RCRA
postclosure, CERCLA, and DOE Order 5400.1
requirements to monitor flow from each
hydrogeologic regime at the Y-12 Plant. These
requirements specify the monitoring of plume-
boundary and exit-pathway stations both east and
west of the Y-12 Plant. Under the integrated
program, two or more regulatory requirements are
often satisfied by monitoring of one station be-
cause parameter lists are = standardized
and technical objectives between regulations
frequently overlap. In addition, monitoring to
detect any potential release of contaminants at
uncontaminated waste management units is per-
formed as specified in RCRA postclosure permits,
CERCLA records of decision (RODs), and non-
hazardous solid waste disposal facility (SWDF)
operating permits. Limited monitoring continued
in 1996 to evaluate the effectiveness of UST
removals and corrective actions conducted primar-
ily in the early 1990s.

Exit-pathway monitoring was initiated at
ORNL in 1993. The program is designed to
monitor groundwater and streams at four general
locations that are thought to be likely exit path-
ways for ORNL groundwater. The ORNL waste
area grouping (WAG) perimeter-monitoring net-
work includes perimeter wells at ten WAGs.

Table 2.10. Results of selected Oak Ridge Reservation recycling activities
for the past 5 years

Quantity (tons)
Material :

1992 1993 1994 1995 1996
Aluminum cans 24.8 28.7 253 24 22.1
Cardboard 3154 428.5 354.6 241.9 230.6
Paper 552.8 786.6 734.4 906.2° 851.9-
Ash b b b 15,294.7 14,209
Toner cartridges b b b 10.5 8.4

“The ETTP combines cardboard and paper categories. Cardboard recycled at the ETTP is included in the

paper total for 1996.
’Data not collected.
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Exit-pathway monitoring at the ETTP is
conducted at locations where groundwater flow
from relatively large areas converges before
discharging to surface water locations. The
exit-pathway monitoring of groundwater quality
in both the unconsolidated zone and the bedrock
is supported by surface water monitoring at these
convergence points. The responsibility for moni-
toring groundwater at the ETTP exit-pathway
wells was assumed by the Integrated Water Qual-
ity Program in late 1996.

The 1996 annual TDEC RCRA groundwater
compliance evaluation inspections were con-
ducted in January and December at the Y-12 Plant
and in October at ORNL. No findings or recom-
mendations were issued as a result of the inspec-
tions.

2.3.2 DOE Order 5400.5,
Radiation Protection
of the Public and the
Environment

DOE Order 5400.5 provides guidance and
establishes radiation protection standards and
central practices designed to protect the public
and the environment against undue risk from DOE
operations. This order requires that no member of
the public receive an EDE in a year greater than
100 mrem via all pathways and that no member of
the public receive a radiation dose equivalent
greater than 10 mrem in a year from airborne
emissions. In addition, dose limits imposed by
other federal regulations (40 CFR Parts 61. 191,
and 192 and 10 CFR Parts 60 and 72) must be
met. The primary dose limit is expressed as an
EDE, which requires the weighted summation of
doses to specified organs of the body. Monitoring
effluents released to the environment is required
to ensure that radiation doses to the public are as
low as reasonably achievable (ALARA) and are
consistent with prescribed dose standards.
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2.3.3 DOE Order 5820.2A,
Radioactive Waste
Management

DOE Order 5820.2A establishes the policies
and minimum requirecments for managing ORR
radioactive wastes and the radioactive component
of mixed wastes. The order requires that each
DOE site prepare a waste management plan for
radioactive waste generation and TSD operations.
In previous years each site had prepared its own
waste management plan. These plans have now
been consolidated into one document, The Oak
Ridge Reservation Waste Muanagement Plan
(MMES 1995).

ORNL manages TRU waste and LLW. Radio-
active waste management activities at both the
ETTP and Y-12 Plant are primarily related to
LLW. Although material contaminated with TRU
elements exists on the ETTP. the concentrations
are less than the limits for TRU waste.

2.4 APPRAISALS AND
SURVEILLANCES OF
ENVIRONMENTAL
PROGRAMS

Numerous appraisals. surveillances, and
audits of the ORR environmental activities oc-
curred during 1996 (see Tables 2.11, 2.12. and
2.13). These tables do not include internal LMES
or Lockheed Martin corporate assessments.

2.4.1 Defense Nuclear Facilities
Safety Board

In September 1994, during a DNFSB tour of
a storage building in 9204-2E. a discrepancy with
specific stipulations of the criticality safety ap-
proval for storage of fissile material in that arca



Annual Site Environmental Report

Table 2.11. Summary of environmental audits and assessments conducted at the Y-12 Plant, 1996

Date Reviewer Subject Issues
1/29-30 TDEC RCRA Audit 0
2/7 EPA EPA Audit 0
4/17-19 Wastren (for DOE) Defense Programs Toxic Release Inventory Review 0
5121 TDEC/DOE-O Clean Air Compliance Inspections 0
6/24 EPA EPA Visit 0
6/25 DOE NPDES Sampling 0
6/26 TDEC Y-12 Landfill VI 0
6/26 TDEC Y-12 Landfill V 0
6/26 TDEC Y-12 Landfill VII 0
6/28 TDEC/DOE-O VEE of Stack 67 0
8/8-13 TDEC/DOE-O Clean Air Compliance Inspections 0
11/22 TDEC Y-12 Centralized Landfill IT Postclosure Lane Inspection 0
12/3 TDEC Y-12 Landfill IV 0

Table 2.12. Summary of environmental audits and assessments conducted at ORNL, 1996

Date Reviewer Subject Issues
2/26 TDEC/DOE-O Inspection of First Creek Riparian Corridor 0
3/12 TDEC/DOE-O Opacity Evaluation Steam Plant 0
3/12-13 TDEC Inspection of RCRA generator areas and treatment, storage and 0

disposal operations

3/20-21 TDEC/DOE-O Permitted emission sources - 0
3/23-24 TDEC/DOE-O Permitted emission sources 0
11/14 TDEC/DOE-O Inspection of Process Waste Treatment Plant Upgrades Project 0
11/25 TDEC/DOE-O Inspection of 4508 and 6000 Area Dechlorinators 0

was identified. As a result, a number of operations
at the Y-12 Plant were curtailed. However, envi-
ronmental management operations (compliance
monitoring, reporting, and oversight) have contin-
ued operations, and there have been no environ-
mental impacts as a result of the stand-down.
Work continues at the Y-12 Plant to respond to

recommendations from the board concerning
formality of operations.

2.5 ENVIRONMENTAL PERMITS

Table 2.14 contains a summary of environ-
mental permits for the three ORR sites.
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Table 2.13. Summary of environmental audits and assessments conducted at the ETTP, 1996

Date Reviewer Subject Issues
1/24 TDEC SDWA Inspection 0
1/24 TDEC/DOE-O CAA Inspection
1/30 TDEC RCRA Inspection of Tech. Demo Area 0
2/15 TDEC, TDEC/DOE-O  Solid Waste Inspection 0
2/28 TDEC RCRA Inspection of TSCA Incinerator 0
3/11 TDEC CWA Inspection 0
3/25 TDEC, TDEC/DOE-O  RCRA Inspection 0
3/26 TDEC RCRA Semiannual Inspection of TSCA Incinerator 0
5/10 Corps of Engineers CWA Inspection of Wetland 0
7/24 Corps of Engineers CWA Inspection of Bridge Project 0
7/24 TDEC Solid Waste Inspection of Demolition Project 0
9/23 TDEC . Annual RCRA Inspection 0
9/26 TDEC RCRA Semiannual Inspection of TSCA Incinerator 0
11/18 TDEC Solid Waste Inspection of Demolition Project 0
12/11 TDEC, TDEC/DOE-O  CWA Inspection 0

2.6 NOTICES OF VIOLATIONS
AND PENALTIES

On February 1, 1996, the Y-12 Plant received
an order and assessment of civil penalty from
TDEC for reported violations of the RCRA permit
at the Waste Oil/Solvent Storage Unit (OD-9).
However, TDEC later dismissed the order, and no
penalty was assessed. In a like manner. EPA
Region 4 issued a compliant and compliance order
on September 24, 1996, for RCRA inspection
deficiencies at the OD-9 facility. A fine of
$22,500 was paid on November 22, 1996.

The Y-12 Plant received a NOV from TDEC
on 2/7/96 for an NPDES permit noncompliance
that occurred in December 1995. The noncompli-
ance was reported by the Y-12 Plant to the TDEC
as an exceedence of the permit limit for chlorine
measured at monitoring location 201 in EFPC.
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Tennessee State Landfill Permit
IDL-01-103-0083 prohibits the disposal of radio-
active waste in the Industrial Landfill V at the
Y-12 Plant. Thirty-five pCi/g of uranium has been
established by TDEC and DOE as the threshold
above which waste will be considered to be
radioactively contaminated. In December 1996, on
reviewing waste characterization data from an
ongoing disposal activity, it was discovered that
167 B-25 boxes containing waste exceeded that
limit. The average uranium activity per gram for
waste in the boxes was 256 pCi/g with a maxi-
mum of 850 pCi/g of uranium activity. These
boxes were disposed of in Industrial Landfill V
between April 1996 and discovery of the noncom-
pliance in December 1996.

In a separate but related incident, a waste
shipment from the ETTP to Y-12’s Landfill V
between December 20, 1996, and January 27,
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Table 2.14. Summary of permits as of December 1996

Y-12 Plant ORNL ETTP
Resource Conservation and Recovery Act
RCRA operating (part A and part B) 4¢ 3 4
Part B applications in process 1 2 0
Postclosure 3¢ 1 0
Permit-by-rule units 457 173 92
Solid waste landfills 6 0 0
Annual petroleum UST facility certificate 2 1 1
Transporter permit 1 1
Clean Water Act
NPDES 14 1 1
Storm water 1% 1# 1#
Aquatic resource alteration/U.S. Army 1 3 4
Corps of Engineers 404 permits 0 0
General storm water construction 2" 0 2
Clean Air Act
Operating air 52 26 11
Construction 0 0 2
Prevention of significant deterioration 0 0 0
Sanitary Sewer
Sanitary sewer 1 0 0
Toxic Substances Control Act
TSCA Incinerator 0 1
R&D for alternative disposal methods 0 3 0
Safe Drihking Water Act
Class V Underground Injection Control Permit 0 1 0

application in progress

“Four permits have been issued, representing 16 active units.

One application is under review by TDEC, representing 3 active units.

“Three permits have been issued, representing units closed under RCRA in Bear Creek Hydrogeologic
Regime, Chestnut Ridge Hydrogeologic Regime, and UEFPC Regime.

“Includes tanks, sumps, and CWA-permitted TSD facilities.

‘Four landfills are operational: one (Spoil Area 1) is inactive and has an ROD under CERCLA; and one
(Landfill II) is in postclosure care and maintenance.

/ssued 4/28/95 and effective 7/1/95. TDEC has incorporated requirements for storm water into individual

NPDES permits.

¢TDEC has incorporated into individual NPDES permits.
"Notice of intent that accesses a general NPDES permit. Two notices of intent remain on file for construction
at Landfill V, VII, and for tree maintenance on tributary 7 at the Walk-in Pits closure.
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1997, was discovered to have been shipped in
error. The waste was in fact mixed RCRA waste
(incinerator ash from a test burn at the ETTP
TSCA incinerator) and not nonhazardous/
nonradioactive solid waste as was expected. The
documentation and shipping papers for the two
waste streams had been switched in error. Resolu-
tion of these exceedences is expected to continue
into calendar year (CY) 1997.

In addition, ETTP received an NOV in 1996
for installation of culverts into waters of the state
without a permit. The culverts were installed in
tributaries to Grassy Creek along the powerline
right-of-way between ETTP and ORNL.

ORNL received two TDEC NOVs in 1996 for
NPDES permit limit excursions; one NOV was
received in February 1996 and the other in Sep-
tember 1996. ORNL provided responses to TDEC
as to corrective actions for each excursion main-
tained in the NOVs. No fines or penalties were
assessed by TDEC.

2.7 CURRENT ISSUES

2.7.1 Actions Filed by Friends
of the Earth, Inc.

On January 17, 1992, Friends of the Earth.
Inc., a nonprofit corporation, filed a lawsuit
against Admiral James D. Watkins (then secretary
of energy) and DOE in the U.S. District Court for
the Eastern District of Tennessee, Northern Divi-
sion. The suit alleges that DOE is violating the
terms and conditions of its NPDES permits for the
Y-12 Plant, ORNL, and the ETTP. Specifically,
the complaint alleges that discharges of certain
quantities of various pollutants into tributaries of
the Clinch River that have their sources at the
Y-12 Plant, ORNL, and the ETTP have exceeded
(and are exceeding) the allowable discharge limits
established by the NPDES permits. The suit seeks
to force DOE to comply in all respects with its
NPDES permits, declaratory judgments, and the
award of various other costs.

On September 26, 1996, U. S. District Judge
Leon Jordan issued an order requiring DOE to
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install tablet dechlorinator units at the Y-12 Plant
at sources of chlorinated water to ensure compli-
ance with the requirements of the facility’s
NPDES permit and to eliminate all unpermitted
outfalls at the Y-12 Plant. The order also required
DOE to conduct a comprehensive survey of all
pipes. sinks, and other connections to the storm
drain systems at the Y-12 Plant, ORNL, and the
ETTP by September 26, 1997. A copy of the
report summarizing the survey must be provided
to Friends of the Earth by mid-October 1997.
Friends of the Earth has asked the court to
reconsider the order. At the time of this writing, a
decision has not been issued by the court.

2.7.2 Hazardous/Toxic Waste
Off-Site Shipment
Moratorium

In May 1991, a moratorium on the off-site
shipment (to non-DOE sites) of PCB and RCRA
hazardous waste was implemented throughout the
DOE complex. including the DOE sites located on
the ORR. The purpose of the moratorium is
twofold: (1) to ensure that hazardous/toxic wastes
shipped from DOE facilities to commercial TSD
facilities do not have bulk (volume) radioactive
contamination as a result of DOE operations and
(2) to ensure that the wastes do not have surface
contamination exceeding DOE Order 5400.5
criteria unless the receiving facility is specifically
licensed to manage radioactive waste. The mora-
torium for a given site will remain in effect until
the site receives approval from DOE to resume
off-site shipments using site-specific procedures
that have been reviewed and approved by DOE.

In October 1993. the ETTP received a partial
lifting of the moratorium for wastes composed of
solid materials that do not have the potential for
bulk contamination. The ETTP moratorium
continues to remain in effect for hazardous/toxic
wastes that are not solid materials (because of the
potential for bulk contamination) until such time
as DOE develops generic criteria for bulk contam-
ination release. Off-site shipments of solid, haz-
ardous/toxic wastes resumed at the ETTP follow-
ing DOE’s issuance of the partial lifting.
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The moratorium at the Y-12 Plant was fully
lifted by DOE in January 1994. The Y-12 Plant
resumed off-site shipment activities for hazard-
ous/toxic wastes following the lifting of the site
moratorium.

In November 1994, ORNL received a partial
lifting of the moratorium for wastes composed of
solid materials that do not have the potential for
bulk contamination. The ORNL moratorium
continues to remain in effect for hazardous/toxic
wastes that are not solid materials (because of the
potential for bulk contamination) until such time
as DOE develops generic criteria for bulk contam-
ination release. ORNL resumed activities for the
off-site shipment of solid, hazardous/ toxic wastes
following DOE’s issuance of the partial lifting.
ORNL received a further partial lifting of the
moratorium in 1996 with DOE approval of a “no
rad added” procedure. This allowed shipment of
wastes that could be certified by process knowl-
edge as nonradioactive.

2.7.3 Tennessee Oversight
Agreement

On May 13, 1991, the state of Tennessee and
DOE entered into a five-year monitoring and
oversight agreement in which DOE agreed to
provide the state financial and technical support
for “independent monitoring and oversight’’ of
DOE activities on the ORR. In June 1996, the
state and DOE signed a five-year extension of the
agreement that will expire in June 2001. The
agreement provides the state of Tennessee $26.15
million over the five-year period. Activities that
are conducted under the agreement include over-
sight of DOE’s environmental monitoring, waste
management, ER, and emergency management
programs. The agreement is intended to assure
Tennessee citizens that their health, safety, and
environment are being protected by DOE through
existing programs and substantial new commit-
ments.

TDEC is the lead Tennessee state agency for
implementation of the agreement. TDEC has
established the Tennessee Department of Environ-
ment and Conservation/DOE Oversight Division
(TDEC/DOE-0), located in the city of Oak Ridge.

TDEC has entered into contracts with various
state and local agencies to support oversight
activities. Contracts have been signed with
TWRA for fish and wildlife monitoring activities,
TEMA for emergency management support, and
the ORR Local Oversight Committee for assis-
tance in achieving a better public understanding of
the issues and activities on the ORR.

A DOE-Tennessee Oversight Agreement
(TOA) steering committee composed of site and
major program representatives has been estab-
lished to Coordinate implementation of the TOA
and to promote consistency in its implementation
across the ORR. LMES, LMER, and other se-
lected DOE prime contractors have established
internal organizations, including the designation
of TOA coordinators, to facilitate implementation
of the agreement.

To date, a variety of activities have been
conducted under the agreement. DOE has pro-
vided security clearances and training necessary
for state employees to gain access to the sites.
Environmental data and documents pertaining to
the environmental management, ER, and emer-
gency management programs are provided or
made available to the state for its review.
TDEC/DOE-O routinely visits the three DOE sites
to attend formal meetings and briefings, conduct
walk-throughs of buildings and grounds, and
conduct observations of site operations to assess
compliance with environmental regulations.
During CY 1996, TDEC/DOE-O continued its
Facility Survey Program by conducting
32 walk-through assessments of buildings on the
ORR. The goal of this program is to provide an
independent evaluation of the conditions of
facilities on the ORR that can be used to support
risk assessment.

TDEC/DOE-O has also initiated an environ-
mental monitoring and sampling program. In
December 1995, TDEC/DOE-O provided to DOE
their CY 1996 Environmental Monitoring Plan.
The plan addressed the state’s intentions in the
areas of sampling, site audits and inspections,
review of sampling and analysis of data generated
by DOE, review of plans, and oversight. Through
these activities, the state intends to characterize
and monitor chemical and radiological emissions
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in the air, water, and soil, both on and off
the ORR. TDEC/DOE-O also provided DOE
with quarterly status reports of its environmental
monitoring activities. It is anticipated that
TDEC/DOE-O will soon provide DOE with its
environmental monitoring report for CY 1996
activities and an environmental monitoring work
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plan for CY 1997. In October 1996, TDEC/
DOE-O published a Status Report to the Public
(TDEC 1997b), which presented its current find-
ings and ways to improve public under-standing
of the complex issues raised by federal facility
cleanup.
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3. Environmental Management and Reservation

Activities

Abstract

The law requires federal agencies and private-sector companies to investigate and remedy abandoned
or uncontrolled hazardous waste sites where a release has occurred or may occur. A number of monitoring
and cleanup activities are conducted on the ORR under the Environmental Management Program to meet
the legal requirements. Additional activities, such as wildlife management and activities that encourage

public involvement, are also conducted.

3.1 INTRODUCTION

For nearly half a century, one of the primary
missions of DOE and its predecessor agencies was
the production of nuclear weapons for the nation’s
defense. Production of materials for nuclear
weapons, which began on the ORR in 1943 as part
of the Manhattan Project, also produced radio-
active and hazardous wastes. In 1989 EPA placed
the reservation on the NPL, which names waste
sites across the country most in need of cleanup.

Once the reservation was added to the NPL,
cleanup became subject to the process specified in
CERCLA, more commonly known as Superfund.
This law requires federal agencies and private-
sector companies to investigate and remedy
abandoned or uncontrolled hazardous waste sites
where a release has occurred or may occur. It also
requires public involvement to ensure that citizens
are informed of and are involved in making
cleanup decisions.

In 1990 DOE-HQ established the Office of
Environmental Management, making DOE-ORO
responsible for cleanup of the reservation; Martin
Marietta Energy Systems, Inc., served -as its
managing and operating contractor. The following
sections highlight (1) some of the environmental
management activities for 1996 and (2) some
related activities carried out to ensure good stew-
ardship of the reservation.

3.2 COMPREHENSIVE
ENVIRONMENTAL
RESPONSE,
COMPENSATION, AND
LIABILITY ACT

CERCLA activities continued throughout

- 1996 at ORNL. Several CERCLA removal actions

were planned or performed at ORNL during this
time period. Included in the removal actions taken
at ORNL was the WAG 4 trench grouting project.
The trench grouting project was conducted to
reduce the amount of *°Sr in the surface waters
of ORNL.. In addition, Building 3506 was demol-
ished as a removal action to reduce risk to on-site
workers and to provide sufficient work area for
the Gunite and Associated Tanks (GAAT) Project,
given the proximity of Building 3506 to the
GAAT tanks in the South Tank Farm. Removal
action activities continued at the Molten Salt
Reactor Experiment (MSRE), and planning was
performed in conjunction with the proposed
removal action at 3001 Canal. An action memo-
randum was issued in 1996 for the removal of
contaminated sludge from the old hydrofracture
tanks.

The GAAT Project continued during 1996
with completion of project documentation and
testing of tank dry wells for leakage. The GAAT
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project is an interim remedial action that is to be
taken by DOE. Activities associated with the
GAAT CERCLA Treatability Study, conducted to
determine the viability of using innovative sluic-
ing and robotics technology, were continued
during 1996. Among the activities associated with
the Treatability Study was cold testing of sluicing
technology that is to be used for removing sludge
from the tanks.

Additionally, eight inactive liquid low-level
waste (LLLW) tanks were remediated by removal,
in situ grouting, and isolation. Remediation of the
Inactive Liquid Low-Level Waste Tank System is
not part of the scope of the GAAT Project. but is
a separate project being performed under the aegis
of the FFA.

WAG 6 CERCLA/RCRA groundwater moni-
toring continued under the auspices of the WAG
6 EMP (DOE 1995c¢). Continued characterization.
modeling, and monitoring of groundwater at other
sites within ORNL were performed during 1996.

The WOC Watershed remedial investigation
was completed. Moreover, the remedial investiga-
tion/feasibility study (RI/FS) was issued for
Surface Impoundments 3513 and 3524, located in
the main plant area. The In Situ Vitrification
project at WAG 7 was shut down because of an
excursion of contaminants into the environment.
The status of the project remains problematic.

3.3 OFF-SITE RESIDENTIAL
DRINKING WATER QUALITY
MONITORING PROGRAM

In 1996, responsibility for the Off-Site Resi-
dential Well Water Program was transferred from
the ORR Surveillance Program to ER. The sam-
pling program was incorporated into the Inte-
grated Water Quality Program. No sampling took
place in 1996. Sampling data from 1997 will be
reported in the 1997 ASER.
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3.4 THE DOE-ORO
ENVIRONMENTAL
MANAGEMENT
RADIOLOGICAL SCRAP
METAL PROGRAM

The DOE-ORO Environmental Management
(EM) Scrap Metal Program has established a
precedent-setting pursuit of commercial-sector
recycling of its radioactive scrap metal. An esti-
mated 1.46 billion Ib of scrap metal may be
produced during D&D of the threc DOE gaseous
diffusion plants. The prospect of this expanding
inventory has prompted DOE-ORO to improve the
scrap metal program by changing the approach
from metal storage to aggressive recycling. The
program focuses on environmental protection and
recovery of the metal’s value.

The program employs two methods: either
decontamination. where possible, or smelting/
forming the metals into items for use within the
DOE complex. During FY 1996, 1,601,150 Ib of
ferrous and nonferrous contaminated scrap metals
were shipped to commercial radioactive scrap
metal processing companies. Of that, 513,150 Ib
were released for recycle or reuse following
commercial decon-tamination, and 1,088,000 Ib
were commercially smelted and formed into
shipping and storage containers for radioactive
materials (Table 3.1).

Under the decontamination contract. title to
the metal passes to the decontamination vendor,
who decontaminates the metals and rcleases them
to commercial scrap vendors. Secondary waste
streams are disposed of by the decontamination
vendor. A percentage of the proceeds from sales
of the metal is recorded as credit with the vendor
toward future shipments of scrap metal for decon-
tamination and recycling.

Under the smelting contract. the metal re-
mains the property of DOE and is reformed based
on DOE specifications into a number of useful
forms. such as shielding blocks. storage drums, or
shielded containers. Slag from smelting operations
is returned to DOE for disposal.
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Table 3.1. DOE-ORO Environmental Management Radiological Scrap Metal Program summary
of progress and relative cost

. Cost ($)
EM project Rec;t/}clllgg Arr;ogntlb
metho recycled (Ib) Recycling Disposal® Storage

Small-Scale Metals Smelting 1,072,000 1,565,763 1,338,447 1,608,000
Recycle®
Cooling-Tower Decontamination 459,000 605,880 573,120 688,500
Demolition®
K-1419 Batch Plant Decontamination 54,150 71,478 69,270 81,225
Demolition?
Tower Shielding Smelting 16,000 23,370 24,135 24,000
Facility*

Totals 1,601,150 2,266,491 2,004,973 2,401,725

“Disposal cost does not include associated costs, such as those from manifest preparation, disposal
characterization such as the U.S. EPA toxicity characteristic leaching procedure (TCLP), or transportation

facility capital recovery.

*Metals smelted and formed into sheets for fabrication of drums and strong-tight (ST) 90-ft’ boxes. -

‘Metals decontaminated and released for private-sector use. Shipping and processing of an additional
150,000 1b of radiological scrap metal from this project await funding.

“Decontamination of metal in progress; it is anticipated to be free-released for private-sector use.

‘Metal smelted into lead component of storage containers for use at the Idaho National Engineering and
Environmental Laboratory (INEEL). INEEL provided an additional 26,000 Ib of lead. Part of the High-Ranking
Facilities Deactivation Project at ORNL, this work was funded through EM-60.

Recycling of radioactive scrap metal has
saved money for DOE and has avoided the future
costs that would have come from disposal of the
material as low-level radioactive and/or hazardous
waste. It has reduced the risk to human health and
the environment and has reduced the amount of
space occupied by the DOE radioactive scrap
metal inventory. Competition among commercial
vendors is expected to further reduce costs as the
program expands locally and spreads across the
DOE complex.

3.5 IN SITU VITRIFICATION
PROJECT AT ORNL

DOE is treating the contaminated soil in Pit 1
in WAG 7 at ORNL by in situ vitrification. The
pit was used for disposal of liquid radioactive

waste in 1951. In 1981 it was filled with clean soil
and capped with asphalt. The pit contains an
estimated 38 Ci of radioactive material, primarily
13Cs. Groundwater around the pit gives the con-
taminants a pathway out of the site.

The in situ vitrification technique fuses soil
into a permanent, high-integrity glass in which
radioactive contamination is fixed. Electrodes
conduct electricity through the soil, which pro-
duces resistance heat, causing the soil to melt. A
25 x 25 x 15 ft plot would take about 10 days to
reach 3,000°F and about a year to cool to normal
temperatures.

The project at Pit 1 began in November 1992.
Site preparation was completed in April 1995, and
equipment installation was completed in February
1996. The initial melt began on April 3, 1996.

On April 21, 1996, an upheaval of steam and
molten glass occurred on and around the off-gas
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collection hood. No personnel were injured. The
15,000-1b, 50 x 50 x 6 ft hood was lifted, causing
steam and some molten glass to be released. A fire
began among combustible materials in the area of
the upheaval. All electrical power to the equip-
ment was turned off at the emergency switch,
allowing firefighters access to the area: however,
firefighting actions were not taken because of the
potential for further steam releases. The intense
heat dissipated quickly, and the small, smoldering
fires self-extinguished within an hour.

Small, hairlike fibers of contaminated glass
dispersed to the east and southeast of the hood,
most of which were contained within the radiolog-
ical boundaries of the project. Initial surveys of
the personnel and firefighters at the site found no
contamination. Loss of off-gas containment was
minimal because of the high retention efficiency
of the molten soil, the low contamination levels in
the off-gas, and the brief time involved. Off-site
and on-site uncontrolled release of contaminants
was estimated at 0.2 prem. An independent review
board was assembled to conduct an investigation
of the incident.

3.6 REMEDIATION UNDER WAY
FOR THE MOLTEN SALT
REACTOR EXPERIMENT
FACILITY

Remediation of the MSRE facility continued
during 1996. The facility operated from 1965 to
1969. The reactor was fueled by molten uranium
tetrafluoride salt and was cooled by molten salts
of lithium and beryllium. After being shut down,
the reactor was mothballed. The fuel was solidi-
fied in tanks for long-term storage, and surveil-
lance and maintenance programs were initiated.

In subsequent years, a number of potential
problems were found in the facility. Samples of
off-gas revealed that fluorine and uranium
hexafluoride gas were being emitted, leading to
the discovery of a 7-Ib deposit of uranium in a
charcoal-bed off-gas fiiter. Because the charcoal
bed was within a water-filled chamber, it raised a
concern that a nuclear criticality was possible. In
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addition, the fluorine had reacted with the char-
coal to form chemically unstable compounds.
These discoveries led to the initiation of remedial
actions. which began in 1994 and arc currently
ongoing.

The MSRE remediation project was initiated
to reduce and eliminate three potential risks: a
nuclear criticality accident. an explosive release of
radioactive material. and a release of reactive
and/or radioactive gases. Since 1994, the water
was drained from around the charcoal bed, and the
atmosphere was replaced with an inert gas (CO,);
the charcoal bed was isolated from the off-gas
system to prevent further migration of uranium
and fluorine: and a hold-down ring was installed
to contain the radioactive and reactive gas if the
events posed in a “worst-case scenario” were to
occur.

A system to remove uranium hexafluoride was
designed. fabricated. and installed during 1995
and 1996. The system. which began operation on
November 21, 1996, contains chemical traps that
adsorb gases emitted by the MSRE. The traps are
being stored until equipment can be fabricated to
process and package the material for long-term
storage.

On June 28, 1996. DOE issued an action
memorandum for a removal action for the uranium
in the charcoal bed. Once the gases are eliminated
from the MSRE, the solid uranium deposits will
be removed. A mockup of the charcoal bed has
been built, and prototype robotic tools are being
fabricated.

The final phase of the MSRE remediation
project will involve removal of the fuel and flush
salts from their storage tanks.

3.7 LAND APPLICATION OF
SEWAGE SLUDGE

The city of Oak Ridge owns and opcrates a
POTW that receives waste water from a varicty of
industrial. commercial. and residential generators
in Anderson and Roane counties. One of the chief
contributors is the Oak Ridge Y-12 Plant, which
produces about 20% of the total influent. The
POTW uses a standard activated-sludge process,



Annual Site Environmental Report

in which sludge from both primary and secondary
sedimentation is fed into four anaerobic digesters.
Under an agreement with DOE and the state of
Tennessee, the city transports digested municipal
sewage to approved sites on the ORR and applies
the sludge as a soil conditioner and fertilizer. The
city has been applying sludge at selected, state-
approved sites on the ORR since 1983 (Fig. 3.1).
The current sludge land-application program uses
five sites totaling 160 acres on which about
224.6 tons (dry weight) of sewage sludge were
applied in 1996. The sludge contains trace quanti-
ties of heavy metals and radionuclides; however,
it is not considered to be RCRA or radioactive
waste and is regulated under the provisions of 40
CFR 503 of the CWA.

Elevated levels of mercury were detected in
the sewage sludge in November 1995. As a result,
the land application of sludge was suspended until
May 14, 1996. Sludge in excess of established
limits (Table 1 of 40 CFR 503.13) was dewatered

and disposed of in the Y-12 Plant Sanitary Land-
fill V under a special waste permit issued by the
TDEC Division of Solid Waste. Land application
resumed with approval from the TDEC Division
of Water Pollution Control on May 14, 1996, after
mercury levels subsided and compliance was
reestablished with the established EPA and TDEC
sludge land application protocol. The highest
detected levels of heavy metals detected in 1996
are compared with established limits in Table 3.2.

3.8 HUNTING ON THE OAK
RIDGE RESERVATION

3.8.1 Background

The current deer population on the ORR is
considered to be typical and good, if not excellent,
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Fig. 3.1. Current and proposed sites for the land application of sewage sludge on the ORR.
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Table 3.2. Highest levels of heavy metals detected in 1996 at the city of Oak Ridge POTW
" compared with limits established in 40 CFR 503.13 and 40 CFR 503.23

Stessy il Highes.t level detected Limits
0 e 40 CFR 503.13, Table 1 40 CFR 503.23, Table |
Arsenic 12.8 75 73
Cadmium 19.40 85 —
Chromium 171.0 a 600
Copper 520.0 4300 —
Lead 74.0 840 —
Mercury 8.2 57 —
Molybdenum 54.0 a —
Nickel 39.7 420 420
Selenium 18.2 100 ~=
Zinc 1610 7500 —

“This limit has been excised by EPA.

for the region in terms of numbers and health.
Estimates of deer populations are based on road
kills, hunt statistics, and field observations of
animals and habitat condition. A change in those
observations would indicate a change in popula-
tion size or health. The most recent samples of
stomach parasites (collected in 1995) from deer
indicate a healthy and probably stable (i.e.. not
overpopulated) population.

The recent growth in numbers in the deer herd
on the ORR is a continuation of a nationwide
trend that began in the 1930s because of restock-
ing and protection from hunting. Deer numbers
were very low throughout the region (and the
continent) by the 1850s because of overhunting.

The number of road-killed deer began to rise
in 1978 (Fig. 3.2). Part of the rise is likely a result
of increased automobile traffic and speeds as well
as an increase in deer numbers. Annual hunts
were started in an effort to reduce that number. It
was thought that annual road kills might rise as
high as 400 if something was not done. The
annual hunt has almost certainly been the major
factor in reducing deer collisions. Although the
hunts have successfully reduced road Kills to
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around 150, the number may increase again as
land use changes: one possible consequence of
leasing land for industrial development is in-
creased problems with deer.

Decreasing hunting pressure, especially of
does (females). would almost certainly result in an
increase in the population and thercfore would
result in more collisions with vehicles as well as
increased ecological damage to the habitat from
overbrowsing.

3.8.2 Deer and Turkey Hunts

Deer hunts are held each fall on the ORR. The
first turkey hunts on the ORR have been sched-
uled for the spring of 1997 and should continue in
subsequent years. (Details of the turkey hunts will
be published in the 1997 ASER.) Hunters are
selected through the TWRA statewide drawing for
quota hunts. To be eligible. hunters must submit
an application and must have a valid license of the
appropriate type. Hunters may indicate prefer-
ences for particular hunts, and there is a ranking
scheme so that hunters who are not sclected one
year have a greater chance of being selected in
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Fig. 3.2. Trend in road-killed deer on the Oak Ridge Reservation since 1978.

subsequent years. Selected hunters receive a
color-coded map of the ORR, which shows the
location of the checking station on Bethel Valley
Road, delineates passable roads and the zones in
which hunting is permitted, and has related infor-
mation printed on the back. Maps for both hunts
are similar and may be updated annually. Days are
set aside for scouting before the scheduled hunts.

Successful hunters must bring their kill to the
checking station. Deer should be field-dressed,
and the liver should be retained. The weight, sex,
and age of the animals are recorded. For deer, the
number of antler points is also noted; for turkey,
beard and spur length are measured. For deer,
tissue samples (e.g., bone, liver, and muscle) are
scanned on site. For turkey, a whole-body scan is
conducted.

The checking procedure takes about 10 to
20 minutes, depending on the number of hunters
in line. If an animal scans out at over the adminis-
trative limit for radioactive contamination, it is
retained and the hunter is generally given another

permit for a subsequent day or weekend. Confis-
cated animals are cut up, boxed, and sent to an
incinerator.

Results of the 1996 hunts are detailed in
Chap. 5. Dose information is detailed in Chap. 6.
In addition to information about deer and turkeys,
information is provided about migratory water-
fowl (Canada geese) that may have visited the
ORR.

3.9 PARTNERS IN FLIGHT
SURVEY

Partners in Flight is an international program
with partners from various governments, agencies,
nongovernment groups, and volunteers collab-
orating in bird conservation and monitoring.
ORNL is cooperating with TWRA in its monitor-
ing program of breeding birds in Tennessee.
Permanent plots on the ORR have been monitored
by TWRA, ORNL staff, and volunteers from the

Environmental Management Program  3-7




Oak Ridge Reservation

Tennessee Ornithological Society for three years
as part of the Tennessee Partners in Flight pro-
gram. The Tennessee Conservation League is
coordinating data compilation for TWRA and will
publish a three-year summary, probably later this
year. A draft document has been written about
birds of the ORR that contains some preliminary
information about the Partners in Flight program.
It is currently in review for publication in the
journal The Migrant.

3.10 COMMUNITY HIKES BEGUN
ON THE OAK RIDGE NA-
TIONAL ENVIRONMENTAL
RESEARCH PARK

In May 1996 ORNL began sponsoring com-
munity hikes on the Oak Ridge National Environ-
mental Research Park. The hikes allowed partici-
pants from the local community to explore areas
of the reservation usually closed to the public. The
puipose of the hikes was to strengthen the local
community’s sense of pride in the ORR and to
help them recognize its regional value.

The hikes drew 75 participants in spite of
limited publicity. Four groups of hikers were led
by expert guides, two to observe birds at Freels
Bend and two to observe wildflowers on the
Walker Branch Watershed. Both the large turnout
and the comments recorded by the participants on
evaluation sheets demonstrate the public interest
in the natural riches on the ORR. Future hikes
have been planned for 1997.

3.11 ETTP COOLING TOWER
PROJECT

The ETTP Cooling Tower project eliminated
huge cooling towers built some 50 years ago,
when the gaseous diffusion process first was used
to enrich uranium for the Manhattan Project. The
process generated great amounts of heat. which
was dissipated through several immense cooling
towers, large wooden structures resting on con-
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crete basins more than 20 ft deep, 60 ft wide, and
300 ft long. After the enrichment process was put
on permanent standby in 1987, the towers did
nothing but make an imposing skylinc. Without
presence of water. the structures dricd out and
created a serious fire hazard.

The project to tear down the towers (including
the removal of 85,000 ft' of sediment in the
basins) presented an opportunity for the team to
apply innovative methods and commercially
recognized approaches. Begun in the spring of
1994, the task followed DOE’s Environmental
Management commitment to the development of
cost-effective and results-oriented solutions to
restoration projects.

By the project’s end. a total of 17,000 yd®*
of wood and 2.500 yd® of asbestos-containing
materials were disposed of and more than
11,000 drums and 116 ST-5 boxes (4 x 4 x 6 ft) of
sediment and wood chips were removed. More
than 200,000 work hours were logged with only
one recordable injury and no NOVs or notices of
deficiency from any state or federal regulatory
agency.

3.12 PUBLIC INVOLVEMENT
ACTIVITIES

Several major environmental cleanup deci-
sions were reached in 1996 with stakeholders
playing key roles. As part of its public involve-
ment program. DOE continued to hold regular
stakeholder meetings to solicit input and dissemi-
nate information on environmental management
work on the reservation. DOE also hosted other
workshops and public meetings.

Some of the public involvement activities
include the following:

* meetings to discuss the proposed privatization
of treatment and disposal of ORR low-level
mixed waste:

e two environmental management general
stakeholder meetings in Harriman, Tennessec,
and Oak Ridge. Tennessee:

* workshop on Lower East Fork Poplar Creck
Remediation Project:
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* initiation of workshops on the Environmental
management Ten-Year Plan, now known as
Accelerating Cleanup: Focus on 2006 (http://
www.em.doe.gov/acc2006/orindex.html);

* brown bag lunches on topics such as the
WIPP and UF; Management Program; and

* meeting on the preapplication status of the
RCRA permit for the TSCA Incinerator.

Meetings were also held on a variety of other
topics.

3.12.1 EnvironMENTAL Fair

Approximately 3000 sixth graders from Knox
County and the Cherokee Reservation in North

Carolina attended the Fifth Annual EnvironMEN-
TAL Fair, held Thursday, September 26, on the
grounds of the American Museum of Science and
Energy. Numerous activities sponsored at the fair
tied into its theme this year, “Pollution Preven-
tion/Waste Management.” The fair was sponsored
by DOE, LMES, LMER, and the American Mu-
seum of Science and Energy (Fig. 3.3).

3.12.2 Site-Specific Advisory
Board

The Oak Ridge Environmental management
Site Specific Advisory Board, formed in 1995,
continued to advise DOE on environmental man-
agement issues such as recommendations for

ORO 96-399 16A/arb

Fig. 3.3. The 1996 EnvironMENTAL Fair was fun as well as an educational experience for the sixth graders
who attended. :
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cleanup levels, technology development, and long-
term waste management issues.

3.13 SOME WEB SITES AND A
NEW TOLL-FREE NUMBER

You can get the latest information on environ-
mental cleanup and waste management in Oak
Ridge, including the Public Involvement Calen-
dar, at the following web addresses:

» http://www.doe.gov reaches the national DOE
Web site;
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* http://www.em.doe.gov takes you to the
national DOE environmental management
Web site:

e http://www.ornl.gov provides access to all
ORNL home pages. plus home pages for the
Y-12 Plant. ETTP. ORAU, Energy Systems,
and other sites of local interest: and

* http://www.ornl.gov/doe_oro/ reaches the
DOE Oak Ridge Operations Web site.

Stakeholders outside the local calling arca may
reach the Environmental Management Community
Relations Office by calling toll-frec: 1-800-382-
6938.


http://uw
http://ornl.gov
http://www.doe.gov
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Abstract

Effluent monitoring is a major activity on the ORR. Effluent monitoring is the collection and analysis of
samples or measurements of liquid and gaseous effluents to determine and quantify contaminants and
process-stream characteristics, assess any chemical or radiological exposures to members of the pubilic,

and demonstrate compliance with applicable standards.

4.1 AIRBORNE DISCHARGES

Airborne discharges from DOE Oak Ridge
facilities, both radioactive and nonradioactive, are
subject to regulations issued by EPA, the TDEC
Air Pollution Control Board, and DOE orders.
Radioactive emissions are regulated by EPA
Region 4 under the CAA, NESHAP, 40 CFR 61,
Subpart H. (See Appendix A for a list of
radionuclides and their radioactive half-lives.)
Nonradioactive emissions are regulated under the
rules of the TDEC Division of Air Pollution
Control.

The NESHAP regulations limit the amount of
annual radioactive exposure or dose to the nearest
or most exposed member of the public. In Decem-
ber 1989, the EPA NESHAP regulations were
reissued. Negotiations between EPA and DOE
were initiated to bring the ORR into full compli-
ance with the new regulations. As a result of those
negotiations, an FFCA was signed in May 1992
by the DOE-ORO manager and was implemented
at the ORR facilities. The ORR fulfilled all of its
FFCA commitments and came into compliance
with the regulations by December 1992. On
March 26, 1993, EPA Region 4 certified that
DOE-ORO had completed all actions required by
the FFCA and was considered to be in compliance
with the radionuclide NESHAP regulations. An

updated Rad-NESHAP Compliance Plan was sent
to EPA Region 4 in May 1994.

In addition to federal regulations, DOE re-
quirements for airborne emissions are established
in DOE Order 5400.1, DOE Order 5400.5, and the
Environmental Regulatory Guide for Radiological
Effluent Monitoring and Environmental Surveil-
lance (DOE 1991). The criteria in NESHAP
regulations and DOE orders define major
radionuclide effluent sources as emission points
that have the potential to discharge radionuclides
in quantities that could cause an EDE of
0.1 mrem/year or greater to the nearest member of
the public. Calculations of potential emissions
from a source do not take into account efficiencies
of pollution control equipment if the source is
otherwise operating normally.

Each ORR 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 de-
signed to remove airborne pollution from exhaust
gases before their release to the atmosphere.
Process modifications and material substitutions
are also made to minimize air emissions. In addi-
tion, administrative control plays a role in regulat-
ing emissions.
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4.1.1 Y-12 Plant Radiological
Airborne Effluent
Monitoring

The release of radiological contaminants.
primarily uranium, into the atmosphere at the
Y-12 Plant occurs almost exclusively as a result of
plant production, maintenance, and waste manage-
ment activities. NESHAP regulations for
radionuclides require continuous emission sam-
pling of major sources (a “major source” is con-
sidered to be any emission point that potentially
can contribute >0.1 mrem/year EDE to an off-site
individual). During 1996, 55 of the Y-12 Plant’s
68 stacks were judged to be major sources. Eight
of these sources were not operational in 1996
because of work in progress on process and stack
modifications. Twenty-one of the stacks having
the greatest potential to emit significant amounts
of uranium are equipped with alarmed break-
through detectors, which alert operations person-
nel to process-upset conditions or to a decline in
filtration-system efficiencies, allowing them to
investigate and correct the problem before a
significant release occurs.

As of January 1, 1996, the Y-12 Plant had a
total of 68 stacks, 60 that were active and 8§ that
were temporarily shut down. During 1996, four
additional stacks were placed into temporary
shutdown. Thus, during the course of the year, 60
stacks were monitored, and there were 56 stacks
being monitored at the end of 1996.

Radionuclides other than uranium are handled
in millicurie quantities as part of ORNL and Y-12
Plant laboratory activities at facilities within the
boundary of the Y-12 Plant. The releases from
these activities are minimal, however, and have
negligible impact on the total Y-12 Plant dose.
Emissions from unmonitored process and labora-
tory exhausts, categorized as minor emission
sources, are estimated according to EPA-approved
calculation methods.

Emissions from room ventilation systems are
estimated from health physics data collected on
airborne radioactivity concentrations in the work
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areas. Areas where the monthly average concen-
tration exceeded 10% of the¢ DOE derived air
concentration (DAC) worker protection guidelines
were included in the annual emission estimate.

4.1.1.1 Sample Collection and
Analytical Procedure

Uranium stack losses were measured continu-
ously on 60 process exhaust stacks in 1996.
Particulate matter (including uranium) was fil-
tered from the stack sample: filters at each loca-
tion were changed routinely, from onc to five
times per week. and analyzed for total uranium. In
addition. the sampling probes and tubing were
removed quarterly and washed with nitric acid:
the washing was analyzed for total uranium. At
the end of the year. the probe-wash data were
included in the final calculations in determining
total emissions from each stack.

In 1996. 81 emission points were identified
from unmonitored radiological processes and
laboratories. In addition, one ventilation area from
a building that houses depleted uranium opera-
tions and one ventilation area from a building that
houses enriched uranium operations were identi-
fied from health physics data. where one or more
average monthly concentrations exceeded 10% of
the DAC. For the area. the annual average concen-
tration is used. with design ventilation rates, to
arrive at the annual emission estimate. No areas
from buildings that house enriched uranium
operations met these criteria.

4.1.1.2 Results

An estimated 0.02 Ci (9.7 kg) of uranium was
released into the atmosphere in 1996 as a result of
Y-12 Plant activities (Table 4.1). The specific
activity of enriched uranium is much greater than
that of depleted uranium, and about 73% of the
curie release was composed of emissions of
enriched uranium particulate, even though less
than 3% of the total mass of uranium released was
enriched material (Figs. 4.1 and 4.2).



Annual Site Environmental Report

Table 4.1. Y-12 Plant airborne uranium emission estimates, 1996

Quantity emitted
Source of emissions
Ci kg
Enriched uranium
Process exhaust (monitored) 0.014 0.21
Process and laboratory exhaust (unmonitored) 0.0003 0.0034
Room exhaust (from health physics data) 0.0024 0.016
Depleted uranium -
Process exhaust (monitored) ©0.0016 3.0
Process and laboratory exhaust (unmonitored) 0.0022 4.0
Room exhaust (from health physics data) 0.0024 2.5
Total 0.023 9.7

91 Ci = 3.7E+10 Bq.
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Fig. 4.1. Total curies of uranium discharged from
the Y-12 Plant to the atmosphere, 1991-96.

4.1.2 ORNL Radiological
Airborne Effluent
Monitoring

Airborne discharges at ORNL consist primar-
ily of ventilation air from radioactively contami-
nated or potentially contaminated areas, vents
from tanks and processes, and ventilation for
reactor facilities. These airborne emissions are
treated, then filtered with high-efficiency particu-
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Fig. 4.2. Total kilograms of uranium discharged
from the Y-12 Plant to the atmosphere, 1991-86.

~late air (HEPA) and/or charcoal filters before

discharge to ensure that any radioactivity released
is as low as possible. Radiological gaseous emis-
sions from ORNL consist of solid particulates,
adsorbable gases (e.g., iodine), tritium, and
nonadsorbable gases. The major radiological
emission point sources for ORNL consist of the
following four stacks located in Bethel and Mel-
ton valleys (Fig. 4.3):
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Fig. 4.3. Locations of major stacks (rad emission points) at ORNL..

s 2026 High Radiation Level Analytical Labo-
ratory;

s 3020 Radiochemical Processing Plant:

s 3039 central off-gas and scrubber system,
which includes 3500 and 4500 areas cell
ventilation system, isotope solid state ventila-
tion system, and 3025 and 3026 areas cell
ventilation system; and

s 7911 Melton Valley complex, which includes
the High Flux Isotope Reactor (HFIR) and the
Radiochemical Engineering Development
Center (REDC).

In 1996, there were 23 minor point/group
sources, and emission calculations/estimates were
made for each of these sources. Three of these
sources are continuously sampled.

4-4 Effluent Monitoring

4.1.2.1 Sample Collection and

Analytical Procedure

Each of the four major point sources is
equipped with a variety of surveillance instrumen-
tation. 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 because the other
equipment does not provide data of sufficient
accuracy and precision to support the quantitation
of emission source terms.

All ORNL in-stack source sampling systems
comply with American National Standards Insti-
tute N 13.1 (ANSI 1969) criteria. The sampling
systems generally consist of a multipoint in-stack
sampling probe. sample transport line, a particu-
late filter, activated charcoal cartridges, a silica
gel cartridge (if required), flow measurement and
totalizing instruments, a sampling pump, and a
return line to the stack. In addition to that instru-
mentation, the system at Stack 7911 includes a
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high-purity germanium detector with a NOMAD
analyzer, which allows continuous isotopic identi-
fication and quantification of radioactive noble
gases (i.e., *'Ar) present in the effluent stream. To
ensure that all radioactive particulates are ac-
counted for, end-of-the-year samples are collected
and analyzed by cleaning the in-stack sampling
probes. This program requires annual removal,
inspection, and cleaning of sample probes.

Velocity profiles are performed quarterly
following the criteria in EPA Method 2 at all
major and at some minor sources. The profiles
provide accurate stack flow data for subsequent
emission-rate calculations. An annual leak-check
program is carried out to verify the integrity of the
sample transport system.

In addition to the major sources, ORNL has a
number of minor sources that have the potential to
emit radionuclides to the atmosphere. Minor
sources are composed of any ventilation systems
or components such as vents, lab hoods, room
exhausts, and stacks that do not meet the criteria
for a major source but are located in or vent from
a radiological control area. A variety of methods
are used to determine the emissions from the
various minor sources. All methods used for
minor source emission calculations comply with
criteria agreed upon by EPA and/or included in
the NESHAP Compliance Plan for the ORR.
These minor sources are evaluated on a one- to
three-year basis, depending on the source type. All
emissions, both major and minor, are compiled
annually to determine the overall ORNL source
term and associated dose.

4.1.2.2 Results

The charcoal cartridges, particulate filters,
and silica gel traps were collected weekly. The
use of charcoal cartridges is a standard method for
capturing and quantifying radioactive iodines
in airborne emissions. Gamma spectrometric
analysis of the charcoal samples quantified the
adsorbable gases. Analysis was performed
weekly. Particulate filters were held for eight days
prior to a weekly gross alpha and gross beta
analysis to minimize the contribution from
short-lived isotopes such as 2°Rn and its daughter

products. At Stack 7911, a weekly gamma scan
was conducted to better detect short-lived gamma
isotopes. The weekly filters were then composited
quarterly and analyzed for alpha-, beta-, and
gamma-emitting isotopes. Compositing provides
a better opportunity for quantification of these
low-concentration isotopes. At the end of the year,
each sample probe was rinsed, and the rinsate was
collected and submitted to the laboratory for
isotopic analysis identical to that of the particulate
filter. The data from the charcoal cartridges, silica
gel, probe wash, and the quarterly filter compos-
ites were compiled to give the annual emissions
for each major source and some minor sources.

Annual radioactive airborne emissions for
major sources are presented in Table 4.2. All data
presented were determined to be significantly
different from zero at the 95% confidence level.
Any number not statistically different from zero
was not included in the emission calculation.
Historical trends for *H and "'l are presented in
Figs. 4.4 and 4.5, respectively.

The tritium emissions for 1996 totaled ap-
proximately 603 Ci (Fig. 4.4). The primary con-
tributor was off-gas from Stack 7025 that vents
the old Tritium Facility, even though it has been
inoperative since 1989. The "*'I emission for 1996
is 0.28 Ci, which is higher than that of the past
years (Fig. 4.5). The *H emissions are attributable
to cleanup activities in April 1996 that exposed a
small amount of tritium, which had adhered to the
concrete walls and other solid surfaces as tritiated
moisture. As the weather warmed up, this mois-
ture was driven off slowly through the off-gas
system.

4.1.3 ETTP Radiological Airborne
Effluent Monitoring

Locations of airborne radionuclide point
sources at the ETTP are shown in Fig. 4.6. These
locations include both individual point sources
and grouped point sources, such as laboratory
hoods. Radioactive emissions data were deter-
mined from either EPA-approved sampling results
or EPA-approved calculation methods.
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Table 4.2. Major sources of radiological airborne emissions at ORNL,

1996 (in curies)*

Stack

Isotope

2026 3020 3039 7911
*H 7.9E-01 8.1E+01 111402
Be 7.4E-07 2.2E-05 1.3E-06
PR 4.2E-07
Y Ar 2.06+03
“Ca 2.1E-04
8Kr 1.0E+02 1.8F+02
S r 8.6E+00
YKr 2.0F+01
MK 1.9E+01
WKy 9.9F+00
Total Sr 1.7E-06 3.4E-07 4.0E-05 3.1E-05
13 4.8E-06 4.3E-05 2.8F-01
2] 1.5E-01
(B 2.8E-07 8.3F-04 1.4F+00
135 2.2E-04 2.8F+00
Bmye 5.3E+00
1Xe 1.1E+00
13y e 7.4F-01
13Xe 4.5E-06 9.1E-07 2.2E-04 1.6E+02
13y e : 1.2E+02
¥7Xe 2.0FE+02
¥Xe 8.0E+02
13Cs 8.8F-06
¥1cs 1.4E-05 6.0E-07 1.2E-04 9.0F-06
13¥Cs 2 9FE+03
1%Ba 1.5E-01
1'Ba 7.9F-04
Pl0s 1.2E-01
22py, 1.3E-01 3.6E-01 9.6F-01 2.5FE-01
2% 3.9E-08 1.5E-08 2.0F-08 3.0E-08
BOTh 4.4E-08 8.6F-08 2.0F-07 1.8-07
2 4.2E-09 1.3E-08 1.5E-08 3.5E-06
221 4.6E-07 2.7E-08 3.4F-07 1.61-08
25y 6.7E-09 3.6E-09 9.3E-09
3y 1.2E-08 1.6E-08 6.0E-08 2.2E-08
2py 1.5E-07 2.9E-09 4.8E-08 2.9E-09
py 4.7E-07 4.4F-08 8.2E-07 3.5E-08
M Am 3.6E-07 5.9E-08 3.6E-07 8.1E-09
HCm 4.9E-06 6.1E-09 1.7E-07 1.7E-07
S2Ey 2.1E-06
MEy 8.5E-07
9 5.3E-06

“1 Ci=3.7E+10 Bq.

4-6 Effluent Monitoring
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Fig. 4.4. Total discharges of °H from ORNL to the Fig. 4.5. Total discharges of *'| from ORNL. to the
atmosphere, 1992-96. atmosphere, 1992-96.
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Fig. 4.6. ETTP active point sources of airborne radioactivity.

Effluent Monitoring 4-7



Oak Ridge Reservation

4.1.3.1 Sample Collection and Ana-
lytical Procedure

Routine emission estimates from the TSCA
Incinerator were generated from the continuous
stack sampling system. The TSCA Incinerator is
the only operating major radionuclide emission
source at the ETTP and is therefore the only stack
that is continuously monitored. Estimates of
TSCA Incinerator emissions were based on
monthly composites of weekly stack samples.

Various techniques were used to determine all
other radiological point source emissions. Repre-
sentative grab sample techniques were used to
generate emission estimates for the K-1015 Laun-
dry. Material balance calculations were used to
generate emission estimates for the UF; Cylinder
Program, Deposit Removal Project, and K-1004-A
through D laboratories. The remaining active
sources were calculated using surrogate sample
techniques as described in the EPA-approved
NESHAP compliance plan, or from emission
factors specified in 40 CFR 61, Appendix D. Both
techniques are conservative methods of estimating
emissions based on the physical form of the
radionuclides and the maximum operating temper-
ature of the process.

One new minor point source was approved for
operation in 1996. A project for the UF, Cylinder
Refurbishment Program was evaluated and ap-
proved for operation. The project includes con-
trolled venting of cylinders containing depleted
uranium hexafluoride. The controlled venting is
performed to minimize the potential of uncon-
trolled releases caused by over-pressurization of
breached cylinders during repairs.

The following minor sources were reactivated
during 1996: the K-304-5 Deposit Removal
Project activities to mechanically remove solidi-
fied deposits of radiological material from the
interior of cascade components, K-1423 drum
crushing of radiologically contaminated empty
drums, and a HEPA vacuum cleaning facility
located in K-1310-DC for servicing vacuums
containing potentially contaminated debris.

4-8 Effluent Monitoring

4.1.3.2 Results

The ETTP 1996 radionuclide emissions from
the TSCA Incinerator and minor emission sources
are shown in Table 4.3. Additionally, Figs. 4.7
and 4.8 show a comparison of the total 1996
discharges of uranium with those of previous
years. The total curies and mass of uranium
discharged have decreased from the previous year.
Variations are typically caused by changing levels
of activities. waste burning. and uranium assay
from year to year.

Table 4.3. ETTP radionuclide air emission
totals, 1996 (in curies)”

Radionuclide TSCA Minor sources
Incinerator
H 1.86E-07 5.41E-05
4C 4.14E-09 7.00E-06
K 7.31E-05
ICo 7.14E-07 4.61E-08
“Co 7.98E-04 3.15E-06
“Sc 3.10E-06
“Te 6.57E-03 3.76E-04
B 2.49E-09 4.79E-07
7Cs 8.54E-04 2.37E-05
2% Hg 9.00E-09
“Np 7.55E-07 1.40E-05
38py 2.94E-06 1.76E-05
3%y 4.70E-07 1.19E-05
28Th 3.61E-06 1.24E-05
3Th 7.40E-06 1.57E-05
32Th 1.75E-06 1.04E-05
FTh 4.66E-02 2.77E-04
Bimpg 2.30E-01 5.69E-04
Ziy 9.48E-07
3y 6.59E-04 4 .96E-04
2 1.18E-06 3.62E-05
ey 9.86E-06
Bty 3.46E-03 9.07E-04
HAm 5.83E-06
Totals 2.89E-01 2.85E-03

“1 Ci=3.7E+10 Bq.
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Fig. 4.7. Total curies of uranium discharged from
the ETTP to the atmosphere, 1992-96.

4.1.4 Y-12 Plant Nonradiological
Airborne Emissions
Monitoring

The release of nonradiological contaminants
into the atmosphere at the Y-12 Plant occurs as a
result of plant production, maintenance, and waste
management operations and of steam generation.
Most process operations are served by ventilation
systems that remove air contaminants from the
workplace. TDEC has issued 52 air permits that
cover 262 of these emission sources. The allow-
able level of air pollutant emissions from permit-
ted emission sources in 1996 was approximately
10,345 tons per year of regulated pollutants. The
actual emissions are much lower than the allow-
able amount; however, major sources are required
to pay their annual emission fee based on allow-
able emissions until the issuance of the major
source operating permit. Therefore, the annual
emission fee is based on the sum of allowable air
emissions of all regulated pollutants at the Y-12
Plant as defined in Chapter 1200-3-26 of the
TDEC regulations.

The Y-12 Plant annual emission fee was
calculated by TDEC personnel based on
10,199 tons per year of allowable emission of
regulated pollutants, with an annual emission fee
of $148,243.35, as defined in TDEC regulations,
Chapter 1200-3-26-.02(9)(i). In calculating the
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Fig. 4.8. Total kilograms of uranium discharged
from the ETTP to the atmosphere, 1992-96.
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annual emission fee, Schedule III of Chapter 26
was used, in which the adjusted emissions equal
the total emissions minus carbon monoxide and
exempt emissions and a 4,000-ton cap is imposed
for SO, and NO,. The emission fee rate is based
on $14.65 per ton of regulated pollutant allowable

_emissions.

The level of pollutant emissions is expected to
decline in the future because of the changing
mission of the Y-12 Plant and downsizing of
production areas. More than 90% of the pollutants
are attributed to the operation of the Y-12 Steam
Plant.

Nonradiological airborne emissions of materi-
als have been estimated and are provided in
Table 4.4. The past practice of monitoring beryl-
lium process air emissions, as a BMP, was discon-
tinued in 1996 (see Chap. 2, Clean Air Act, other
NESHAPs for details).

In anticipation of permitting requirements and
implementation of maximum achievable control
technology (MACT) standards under Title V of
the CAA amendments, an effort is under way to
improve the stack and vent survey, criteria pollut-
ant emission inventory, and hazardous air pollut-
ant emission inventory. The Oak Ridge Y-12 Plant
Title V permit application is expected to be
prepared in 1997.

Planning for continued compliance with
anticipated and newly issued requirements under
Title VI of the CAA amendments is a major

Effluent Monitoring 4-9
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Table 4.4. Y-12 Plant nonradiological airborne emissions, 1996

Quantity released

Chemical m " Major release source Basis of estimate
g
SARA 313 chemicals*
Hydrochloric acid 870 395 Chemical processing aid  Engineering calculation
Lead 1 0.5 Ancillary Engineering calculations
Methanol 27,630 12,560 Cleaning/cooling Enginecring calculation
Nitric acid 145 66 Chemical processing aid  Engineering calculation
Tetrachloroethene 1 0.5 Storage Engineering calculation
Other large-inventory chemicals®
Freon 11 550 250 Refrigerant Quarterly report
Freon 12 224 102 Refrigerant Quarterly report
Freon 22 1235 561 Refrigerant Quarterly report
Freon 13 6 3 Refrigerant Quarterly report
Freon 114 1800 818 Refrigerant Quarterly report
Freon 502 10 4 Refrigerant Quarterly report
Steam plant emissions (all calculated emissions)
Particulates 29,783 13,538 Stack emission Enginecring calculations
based on emission facts
SO, '6,090,853 2,768,570 Stack emission Engineering calculations
based on emission facts
Carbon monoxide 46,933 21,333 Stack emission Engineering calculations
based on emission facts
Volatile organic 3,655 1,661 Stack emission Engineering calculations
compounds based on emission facts
NO, 3,047,371 1,385,169 Stack emission Engineering calculations

based on emission facts

“Superfund Amendments and Reauthorization Act. Title I, Section 313.

"Fugitive emissions.
‘Point-source emissions.

effort. In accordance with the Y-12 Plant CAA
implementation plan, a stratospheric ozone protec-
tion plan annual update has been issued outlining
current and historical actions necessary to comply
with the new limitations on the release of
ozone-depleting chemicals and with the 1995
production ban on these chemicals.

The Y-12 Plant Environmental Compliance
Organization personnel and refrigeration mainte-
nance personnel successfully implemented work
practices required to minimize releases of
ozone-depleting refrigerants to the atmosphere.
Requirements for refrigeration-system and mo-
tor-vehicle air-conditioner maintenance compli-

4-10 Effluent Monitoring

ance are being met. To accommodate the produc-
tion ban on ozone-depleting chemicals, studies arc
proceeding to find suitable replacements, and
plant refrigeration equipment is being modified as
needed. Funding was received and design work
implemented on a line item project, Retrofit
Heating. Ventilating. and Air-Conditioning
(HVAC) Systems and Chillers for Ozone Protec-
tion. This project will eliminate the use of chloro-
fluorocarbon (CFC) refrigerants in chillers, direct
expansion air conditioners, and process coolers.
either by direct replacement of new equipment
that operates with “ozonc-friendly” refrigerants or
by retrofit of existing equipment with new compo-
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nents to operate on “ozone-friendly” refrigerants.
In addition, two general plant projects were
completed to retrofit low-pressure chillers with
high-efficiency purge units and pressurization/
leak detection units to reduce CFC emissions to
the atmosphere. Figure 4.9 illustrates the five-year
trend of fugitive CFC emissions as reported by the
Y-12 Plant. Table 4.4 includes the 1996 estimated
emissions of these ozone-depleting substances as
a result of Y-12 Plant activities.

4.1.4.1 Sample Collection and
Analytical Procedure

The two Y-12 Steam Plant exhaust stacks are
each equipped with Lear Siegler RM41 opacity-
monitoring systems. Under the current operating
permit, the opacity-monitoring systems are re-
quired to be fully operational for at least 95% of
the operational time of the monitored units during
each month of a calendar quarter.

4.1.4.2 Results

The east and west Y-12 Steam Plant stack
opacity monitors were each operational more than
99% of the time in 1996. Both systems were taken
out of service for annual calibration/recertification
by Spectrum Systems Engineering, Inc., on
April 19, 1996. The annual opacity calibration
error test reports were submitted to TDEC in July
1996.
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Fig. 4.9. Y-12 Plant CFC emissions, 1992-1996.

During 1996 there were a total of 14 six-
minute periods of excess emissions and six occa-
sions where the monitors were out of service.
Quarterly opacity reports of the operational status
of the Y-12 Steam Plant are submitted to person-
nel at TDEC within 30 days after the end of each
calendar quarter to comply with the current air
permit.

Table C.4 in Appendix C is a record of excess
emissions and out-of-service conditions for the
east and west stack opacity monitors for 1996.

4.1.5 ORNL Nonradiological
Airborne Emissions
Monitoring

ORNL operates 26 permitted air emission
sources. Most of these sources are small-scale
activities and result in very low emission rates.
TDEC air permits for ORNL sources do not
require stack sampling or monitoring; however, an
opacity monitor is used at the steam plant to
ensure compliance with visible emissions. The
steam plant and two small oil-fired boilers are the
largest emission sources at ORNL and account for
98% of all allowable emissions.

For the period from July 1, 1995 through
June 30, 1996, ORNL paid $75,925 in annual
emission fees to TDEC. These fees are based on
allowable emissions (actual emissions are lower
than allowable emissions). In early 1996, TDEC
inspected all permitted emission sources to ensure
compliance; no noncompliances were noted.

The ORNL Title V permit application was
finalized during 1996 and early 1997. To facilitate
the preparation of this application, an existing
survey of all emission points at ORNL was up-
dated. This survey located all emission points and
evaluated their compliance status. Survey results
provided information regarding small sources that
are currently exempt from air permit require-
ments. The survey will also assist with compli-
ance efforts that may be required under CAA
Title 111, Hazardous Air Pollutants.

Actions have been implemented to comply
with the prohibition against releasing ozone-
depleting substances under Title VI. Also, service
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requirements for refrigeration systems (including
motor vehicle air conditioners), technician certifi-
cation requirements, and labeling requirements,
have been implemented. ORNL has taken actions
to phase out the use of Class | ozone-depleting
substances. The most significant challenge is the
replacement or retrofit of large chiller systems
that require Class I refrigerants.

4.1.6 ETTP Nonradiological
Airborne Emissions
Monitoring

The TDEC Division of Air Pollution Control
has been delegated the authority by EPA to imple-
ment and enforce the sections of the CAA related
to nonradiological air emissions in the state of
Tennessee. As a result of TDEC rules promul-
gated pursuant to the CAA amendments of 1990,
ETTP submitted a new operating air permit
application package to TDEC for all major air
emission sources in operation. The ETTP was one
of many sources in the state that submitted appli-
cations early in the Title V Program as a partici-
pant in TDEC’s early volunteer program. Devel-
opment of the new permit application included an
air emissions inventory of allowable and actual
emissions from the ETTP.

To verify the annual air emission fee assess-
ment, which is based on the ETTP’s allowable
limits for air pollutants, an inventory of potential

emissions from the permitted sources at the ETTP
is updated annually. Table 4.5 shows the allow-
able emissions of criteria pollutants from ETTP
operations for the past five years. The ETTP paid
annual emission fees based on allowable emis-
sions in 1996 amounting to $14,635. An inventory
of actual emissions from all permitted sources in
operation at the ETTP was completed for 1996.
Table 4.6 shows actual emissions from the ETTP
during 1996.

Title VI of the CAA amendments addresses
stratospheric ozone protection. This section
authorizes a number of regulations to phase out
the production and to eliminate the intentional
release of regulated ozone- depleting substances
to the atmosphere. Ozone- depleting substances
are used at the ETTP primarily for office comfort
cooling. All Class I CFC-11 comfort cooling units
at the site were replaced during the year with
Class I HCFC-22 units. In addition to these, a
large CFC-12 unit containing 2,700 1bs. of refrig-
erant was replaced with a HCFC-22 unit. Recov-
ered CFC-12 from this project was sent to ORNL
for reuse in lieu of disposal.
4.1.6.1 Results

The major sources of criteria air pollutants at
the ETTP are the three remaining steam-generat-
ing units in operation at the K-1501 Steam Plant.
Boiler 4, a natural gas-fired unit. was abandoned
in place and will no longer be used. The remain-

Table 4.5. Allowable emissions of criteria pollutants from ETTP, 1992-96

Allowable emissions

Pollutant (tons/year)

1992 1993 1994 1995 1996

Particulate matter 172 180 141 296 247
Volatile organic compounds 262 166 153 167 150
Sulfur dioxide 429 429 429 428 428
Nitrogen oxides 226 226 226 224 224
Carbon monoxide 157 157 157 157 157
Miscellaneous 291 291 145 149 0
Total 1537 1449 1251 1421 1206

4-12  Effluent Monitoring
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ing units use natural gas as their primary fuel
source, with No. 2 fuel oil used as backup during
curtailment of natural gas supplies. Table 4.7
presents the actual and allowable emissions from
the steam plant for 1996.

The TSCA Incinerator is also a major source
of air emissions from the ETTP. Emissions from
the incinerator are controlled by extensive ex-
haust-gas treatment. Actual emissions from the
incinerator are significantly less than the permit-
ted allowable emissions (Table 4.8).

4.2 LIQUID DISCHARGES

Table 4.6. Actual emissions of criteria
pollutants from ETTP, 1996

Actual emissions

Pollutant —
Particulate matter 3.91
Volatile organic compounds 3.76
Sulfur dioxide 5.85
Nitrogen oxides 24.71
Carbon monoxide 30.08

Table 4.7. Actual vs allowable air emissions from the
K-1501 Steam Plant at ETTP, 1996

4.2.1 Radiological Liquid.
Discharges

DOE Order 5400.1 requires that effluent
monitoring be conducted at all DOE sites.
DOE Order 5400.5 sets annual dose stan-
dards to members of the public, as a conse-
quence of routine DOE operations, of
100 mrem through all exposure pathways and
4 mrem from the drinking water pathway.
Effluent monitoring results are a major com-
ponent in the determination of compliance
with these dose standards.

Emissions
Pollutant (tons/year) Percentage of
allowable
Actual Allowable
Particulate 1.99 143 14
matter
Sulfur dioxide 543 389 1.4
Nitrogen 17.48 191 9.2
oxides
Volatile 1.16 9 12.9
organic
compounds
Carbon 28.07 135 20.8
monoxide

DOE Order 5400.5 also established
DCGs for radionuclides in water. (See
Appendix A for a list of radionuclides
and their half-lives.) The DCG is the

Table 4.8. Actual vs allowable air emissions from the
TSCA Incinerator at ETTP, 1996

concentration of a given radionuclide for
one exposure pathway (e.g., drinking
water) that would result in an EDE of
100 mrem (1 mSv) per year to reference

man, as defined by the International Com-
mission on Radiological Protection
(ICRP) publication 23 (ICRP 1975). The
consumption of water is assumed to be
730 L/year at the DCG level. DCGs were
calculated using methodologies consistent
with recommendations found in ICRP
publications 26 (ICRP 1977) and 30

Emissions
"Pollutant (tons/year) AT
of allowable
Actual Allowable
Lead 0.00058 0.575 0.1
Beryllium 0.0000056 0.00037 1.5
Mercury 0.0030 0.088 34
Fluorine 0.0030 2.82 0.1
Chlorine 0.080 15.68 0.5
Sulfur dioxide  0.24 38.54 0.6
Particulate 0.044 13.14 0.3

(ICRP 1978). DCGs are used as reference
concentrations for conducting environ-
mental protection programs at DOE sites,
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as screening values for considering best available
technology for treatment of liquid effluents. and
for making dose comparisons. Radiological data
are determined as percentages of the DCG for a
given isotope. In the event that a sum of the
percentages of the DCGs for each location ever
exceeds 100%, an analysis of the best available
technology to reduce the sum of the percentages
of the DCGs to less than 100% would be required
as specified in DOE Order 5400.5.

4.2.1.1 Y-12 Plant Radiological
Summary

Regulatory Requirements

At the Y-12 Plant, radiological monitoring of
effluents and surface waters is also a component
of the NPDES permit (TN002968). The permit,
issued in 1995, required that the Y-12 Plant
reevaluate the radiological monitoring plan and
that it submit results from the monitoring program
quarterly, as an addendum to the NPDES Dis-
charge Monitoring Report. There were no dis-
charge limits set by the new NPDES permit for
radionuclides; the requirement is only to monitor
and report. The Radiological Monitoring Plan for
the Y-12 Plant: Surface Water (LMES 1995a) was
revised and fully implemented in 1995 to better
characterize the radiological components of plant
effluents and to reflect changes in plant opera-
tions. The monitoring program was designed to
monitor effluent at three types of locations:
(1) treatment facilities, (2) other point and area
source discharges, and (3) in-stream locations.

The following parameters are monitored
routinely under the plan:

e alpha and beta activity,

e americium (**'Am),

 neptunium (*’Np),

«  plutonium (***Pu and #***°Pu),

» radium (**Ra and ***Ra),

« strontium (*°Sr),

 technetium (*Tc),

o thorium (**Th, #*°Th, »*Th, *'Th, and total
thorium),

o tritium ("H), and

4-14 Effluent Monitoring

e uranium (**U. ¥*U, #U. #8U. total uranium,
and percentage of **U).

The 1995 revision to the radiological monitor-
ing plan called for a routine gamma scan to be
performed for a year and for an evaluation of the
data at the end of the year. Review of that data
supports eliminating gamma scans from routine
sampling. However, gamma scans will continue as
a BMP until such time that additional reviews
would preclude continued monitoring.

In addition. the Y-12 Plant is permitted to
discharge domestic wastewater to the city of Oak
Ridge POTW under Industrial and Commercial
User Wastewater Discharge Permit No. 1-91,
Radiological monitoring of this discharge is also
conducted and is reported to the city of Oak
Ridge. The following parameters are monitored
routinely:

» alpha. beta, and gamma activity;

o plutonium (**Pu and #****"Pu); and

o uranium YU, ¥*U, P°U, #*U. total uranium,
and percentage of 2*U).

Results

Radiological monitoring plan sampling loca-
tions are noted in Fig. 4.10. Table 4.9 identifies
the monitored locations, the frequency of monitor-
ing, and the sum of DCG percentages for
radionuclides measured in 1996. Radiological data
for all locations were well below the allowable
DCGs. The highest summed percentage of DCGs
was from the in-stream location at Bear Creek
kilometer (BCK) 11.97. Uranium (**'U and **U)
and »"Np were the major contributors of radioac-
tivity there. contributing 4.0, 6.5, and 2.9%,
respectively. to the total 14.3% of the sum of the
percentages of the DCGs.

With the concurrence of TDEC personnel, the
frequency of monitoring at BCK 11.97 was re-
duced from weekly to semiannually in August
1996 after evaluation of monitoring sites located
on Bear Creek and to address ongoing budget
reductions. Sampling in the upper Bear Creek area
was initiated in 1983 as part of a memorandum of
understanding between DOE. EPA, and the state
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Fig. 4.10. Surface water and sanitary sewer radiological sampling locations at the Y-12 Plant.

of Tennessee to characterize effects of S-3 Pond
discharges. This commitment has been satisfied;
sampling of surface waters in the Bear Creek
drainage area is now conducted at other locations
to satisfy NPDES permit requirements and as part
of remedial actions being conducted under
CERCLA. This change in the monitoring program
will be incorporated into the next update of the
Radiological Monitoring Plan during 1997.

The Central Pollution Control Facility (Out-
fall 501) is the only treatment facility that has
exceeded maximum allowable DCGs in the past;
however, improvements in the treatment process
since 1989 have resulted in effluent data consis-
tently well below DCGs. This improvement can
be seen in Fig. 4.11, which shows ***U concentra-
tions since 1989.

In 1996, the total mass of uranium and associ-
ated curies released from the Y-12 Plant at the
easternmost monitoring station, Station 17 on
UEFPC, and the westernmost monitoring station,
at BCK 4.55 (former NPDES Outfall 304), was
474 kg, or 0.284 Ci (1.05E+10 Bq) (Table 4.10).

Figure 4.12 illustrates a S-year trend of these
releases.

The total release is calculated by multiplying
the average concentration (grams/liter) times the
average flow (million gallons/day). Converting
units and multiplying by 365 days/year yields the
calculated discharge. Heavy rainfall during 1996
contributed to increased creek flows and also
contributed to increased calculated discharges in
both EFPC and Bear Creek.

The City of Oak Ridge Industrial and Com-
mercial User Wastewater Discharge Permit allows
the Y-12 Plant to discharge wastewater to be
treated at the Oak Ridge POTW through the East
End Sanitary Sewer Monitoring Station
(EESSMS), also identified as SS-6 (Fig. 4.10).
Radionuclide discharge levels are established by
DOE via DOE Order 5400.5.

No single radionuclide in the Y-12 Plant
contribution to the sanitary sewer exceeded 1% of
the DCG listed in DOE Order 5400.5. Summed
percentages of DCGs calculated from the Y-12
Plant contribution to the sewer are essentially
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Table 4.9. Summary of Y-12 Plant radiological monitoring plan sample requirements

‘ Sum
il Location Siifple Sample type of DCG
No. frequency
percentage
Y-12 Plant wastewater treatment facilitics
501 Central Pollution Control Facility 1/week Composite during -0.037
batch operation
502 West End Treatment Facility 1/week 24-hour composite -0.25
503 Steam Plant Wastewater Treatment Facility — 1/week 24-hour composite No flow
512 Groundwater Treatment Facility 1/week 24-hour composite 2.87
520 (402)° Steam Condensate 1/week Grab No flow
Other Y-12 Plant point and area source discharges
142 Isotope Separation Process 1/month 24-hour composite ~ No flow
S17.(301)° Kerr Hollow Quarry 1/month 24-hour composite -0.70
S19 (302)° Rogers Quarry 1/month 24-hour composite -2.4
Y-12 Plant in-stream locations
BCK 4.55 (304)" Bear Creek, Plant Exit (west) 1/week 7-day composite 24
Station 17 East Fork Poplar Creek, Plant Exit (east) 1/week 7-day composite 2.0
Station 8 East Fork Poplar Creek, Plant Site 1/week 7-day composite 33
200 North/South Pipes 1/week 24-hour composite 43
km 11.97 Bear Creek 1/week” Grab 14.3

“Outfall identifications were changed by the new NPDES permit effective July 1. 1995. Former outfall

identifications are shown here in parentheses.
’Reduced to semiannually effective August 1996.
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Fig. 4.11. Concentrations of #*U at the Y-12 Plant
Outfall 501, January 1989 through December 1996.
The allowable DCG for 2*U is 600 pCi/L.
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zero. Results of radiological monitoring were
reported to the city of Oak Ridge with the quar-
terly monitoring report (Table 4.11).

Potential sources of radionuclides discharging
to the sanitary sewer had been identified in previ-
ous studies at the Y-12 Plant as part of a BMP
initiative to meet the ALARA goals of the Y-12
Piant. These data show that levels of radioactivity
are orders of magnitude below regulatory levels
established in DOE orders and are not thought to
pose a safety or health risk. The radiological
monitoring needs for the sanitary sewer will be
reviewed and summarized in the 1997 update to
the Radiological Monitoring Plan (RMP). Any
recommendations or revisions to the radiological
monitoring associated with the sanitary sewer will
be documented in the RMP and implemented in
1997. Figure 4.13 illustrates the S-year trend of
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Table 4.10. Release of uranium from the Y-12
Plant to the off-site environment as a liquid
effluent, 1991-96

Year Quantity released
Ci kg
Station 17
1991 0.162 235
1992 0.087 130
1993 0.081 134
1994 0.11 185
1995 0.069 143
1996 0.135 215
Outfall 304
1991 0.082 159
1992 0.060 110
1993 0.094 167
1994 0.13 236
1995 0.066 105
1996 0.149 259

9] Ci=3.7E+10 Bq.
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Fig. 4.12. Five-year trend of Y-12 Plant release of
uranium to surface water.

total uranium discharges from the Y-12 Plant
Sanitary Sewer.

4.2.1.2 ORNL Radiological Summary
ORNL Surface Waters Receiving Effluents

Under the RMP for the ORNL NPDES permit
issued in 1986, sampling for radiological analyses
was conducted at five NPDES stations and at six
ambient stream locations around ORNL. The five
NPDES stations were STP (X01), Nonradiological
Wastewater Treatment Facility NRWTF) (X12),
Melton Branch 1 (X13), WOC (X14), and White
Oak Dam (WOD) (X15). The six ambient stations
were 7500 Road Bridge, First Creek, Fifth Creek,
Melton Branch 2, Northwest Tributary, and
Raccoon Creek (Fig. 4.14). In addition, water
samples were collected for radiological analyses
from the Clinch River at Melton Hill Dam and
from WOC headwaters, two locations above
ORNL discharge points that serve as references
for other water sampling locations at the ORNL
site.

DOE DCGs are used in this document as a
means of standardized comparison for effluent
points with different isotope signatures. The
average concentration is expressed as a percentage
of the DCG when a DCG exists and when the
average concentration is significantly greater than
zero. The calculation of percentage of the DCG
for ingestion of water does not imply that effluent
points or ambient water sampling stations at
ORNL are sources of drinking water. For 1996,
only three radionuclides had an average concen-
tration greater than 5% of the relevant DCG; they
were °H, total radioactive strontium (*Sr + *°Sr),
and "’Cs. The largest percentage was the total
radioactive strontium concentration at NRWTF
(X12), at 43% of the DCG (Fig. 4.15). Following
guidelines given in DOE Order 5400.5, fractional
DCG values for the radionuclides detected at each
monitoring point are summed to determine
whether radioactivity is within acceptable levels.
In 1996, the sum of DCG percentages at each
effluent point and ambient water station was less
than 100% and therefore within acceptable levels.
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Table 4.11. Y-12 Plant Discharge Point SS6, Sanitary Sewer Station 6, Radiological Summary
(1/1/96-12/31/96)

Parameter Nu:)nfbcr Sy (FEvL) Standard  Percentage Tot.al

samples  Max  +/- Min +/-  Median +/- error CHEas cunes
Alpha activity 53 22,07 29 -10.0° 43 3.1 3 0.7151 b 5.35E-03
Beta activity 53 20.0 8§ -130.0° 99 5.2¢ 10 3.1536 b 1.91E-03
Gross gamma 53 460.0 57 -15.07 31 23.0° 31 9.6637 b 4.52F-02
2Plutonium 39 023" 20 -0.26° 19 0.017° 14 0.0171 0.0425 9.26E-06
B4plytonium 39 0.2 23 -0.13" 15 0.0° 0 = 0.0093 0.0 —-3.24F-06
MUranium © 53 9.0 I 0.043 0.021 3.0 93 0.2397 0.6 4.02E-03
Uranium 53 0.44 40 -0.049° 0.098 0.13° I8 0.0163 0.0217 1.72F-04
ZUranium 53 0.43 36 -0.14° 41 0.048"  0.097  0.0127 0.0096 7.00E-05
2¥Uranium 53 18.0 3 0014 0013 24 90 0.3611 0.4 3.401:-03

“Provisional data. result was below the minimum detectable activity.
"Not applicable.

dilution of any radioactive contaminants released
ORNL-DWG 95M-7719R2 into the Clinch River from WOC.

8 — Amounts of radioactivity released at WOD are
calculated from concentration and flow. As shown
in Figs. 4.16.4.17,4.18. 4.19, 4.20, and 4.21, the
total discharges (or amounts) of radioactivity
released at WOD during the past four years have
remained in the same range of values.

o
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Categories of Effluents

URANIUM (kg)
N
|

Under the RMP for the NPDES permit issued

AR

AN
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M
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0 in 1986. monitoring was conducted quarterly at
1992 1993 1995 1996 NPDES Category 1 and Category 1l outfalls. The

YEAR permit defined Category I outfalls as storm drains

Fig. 4.13. Five-year trend of total uranium and'Category I1 outfalls as'roofdr'ams, parkmg.lot
discharges from the Y-12 Plant Sanitary Sewer. drains. storage area drains. spill arca drains,

once-through cooling water, cooling-tower
blowdown. condensate. and drains in the disposal

The discharge from ORNL of radioactive demonstration area. Gross beta was measured at
contaminants to the Clinch River is affected by Category I and Category Il outfalls in storm flow
stream flows. Clinch River flows are regulated by conditions. If a gross beta result excecded a
a series of TVA dams, one of which is Melton trigger level (810 pCi/L), then a total radioactive
Hill Dam. In 1996, the monthly ratio of flow in strontium analysis was conducted.

WOC (measured at WOD) to flow in the Clinch In 1996, none of the Category | or Category 1
River (measured at Melton Hill Dam) ranged from gross beta results triggered a total radioactive
0.00074 to 0.012, thus providing significant strontium analysis. The maximum Category 1
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Fig. 4.14. ORNL surface water, NPDES, and reference sampling locations. Bars (1) indicate sampling locations
that have weirs. .

ORNL-DWG 94N-8673R3 gross beta value of 100 pCi/L occurred at Outfall

8 P77 Total sr 165, which discharges into Fifth Creek east of
n E= Cs-137 Building 3033. The maximum Category II gross
é beta value of 320 pCi/L occurred at Outfall 282,
£ which discharges into WOC west of Building
& 7516.
i 53 65
- v0ldo0 oo, 4.2.1.3 ETTP Radiological Summary
& S\V?:\ &"’\L

/\&Q’ Q\&"o The ETTP conducts radiological monitoring

& of liquid effluent to determine compliance with

applicable dose standards. It also applies’ the
ALARA process to maintain potential exposures
to members of the public as low as is reasonably

ig. 4.15. Radi lides at ORNL li it .
Fig. 4.15. Radionuclides at O sampling sites achievable.

having average concentrations greater than 5% of
the relevant derived concentration guides in 1996.
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Fig. 4.16. Cobalt-60 discharges at White Oak
Dam, 1993-96.
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Fig. 4.17. Cesium-137 discharges at White Oak
Dam, 1993-96.
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Fig. 4.18. Gross alpha discharges at White Oak
Dam, 1993-96.

4-20 Effluent Monitoring

ORNL-DWG 94M-8730R3

en
©

)
I

»

»

3.2

////

V.
1993 1994 1995 1996

YEAR

Fig. 4.19. Gross beta discharges at White Oak
Dam, 1993-96.
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Fig. 4.20. Total radioactive strontium discharges
at White Oak Dam, 1993-96.
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Sample Collection and Analytical
Procedure '

The ETTP monitored three major effluent
discharge points for radiological parameters: the
K-1203 STP discharge (Outfall 005), the treated
effluent from the K-1407-J CNF (Outfall 014),
and the K-1515-C filter backwash from the Sani-
tary Water Treatment Facility (Outfall 009)
(Fig. 4.22). Weekly samples were collected from
each of these locations. The weekly samples were
composited into monthly samples and analyzed
for radionuclides. Results of these sampling
efforts were compared with the DCGs.

Results

The sum of the fractions of the DCGs at
K-1407-J was calculated at 18% for CY 1996. The
decrease in 1996 was determined to be caused by
changes in TSCA Incinerator feed material. The
sum of the fractions of the DCGs for effluent

locations K-1203 and K-1515-C declined to less
than 1%. Table 4.12 lists radionuclides discharged
from the ETTP to off-site surface waters in 1996.

Uranium discharges to surface waters during
a five-year period were investigated to observe
their trend (Fig. 4.23). The effluent point having
the greatest DCG percentage was the K-1407-J
Outfall. Uranium isotopes contributed to this
percentage (Fig. 4.24). The fluctuation in uranium
discharges is attributed to TSCA Incinerator
wastewater, which is sent to the Central Neutral-
ization Facility (CNF) for treatment before dis-
charging at K-1407-J (Outfall 014).

4.2.2 Nonradiological Liquid
Discharges

The Federal Water Pollution Control Act and

its amendments, more commonly known as the
CWA, were the culmination of almost a century of

ORNL-DWG 94M-7183R3

WATER PLANT
| AREA

.

ETTP NPDES major outfalls and Category | storm drain outfalls.
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Table 4.12. Radionuclides released to off-site surface waters
from the ETTP, 1996
Effluent discharge locations are K-1203, K-1407-J, and K-1515-C?

litigation and political debates about
water pollution. The two main goals
of the CWA are (1) to attain a level

Isotope Aot {E0 Isotope Aot (€0 of water quality that provides for the
Y'Cs 1.IE-04 *Th 1.4E-03 protection and propagation of fish,
*Np 1.4E-05 My 4.6E-03 shellfish. and wildlife and provides
28p) 1.7E-04 25y 3.7E-04 for recreation in and on the water and
29p, 2 9E—05 236y 52E-05 (2) to elimiate the discharge of pol-
9Te 5 7E-02 2y 6.1E-03 lutants into waters of the United

“Data collection for radionuclides at K-1515-C was discontinued

in November.
’1 Ci=3.7E+10 Bq.
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Fig. 4.23. Five-year trend of uranium releases to
surface waters from the ETTP. Analysis includes
discharge locations K-1203 and K-1407-J.
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Fig. 4.24. Percentage of DCG for uranium
isotopes from K-1407-J.
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States.

The CWA requires that EPA
establish limits on the amounts of
specific pollutants that may be dis-
charged to surface waters. The stan-
dards, called effluent limitations. are written into
NPDES permits issued to all municipal and indus-
trial dischargers. The Y-12 Plant, ORNL, and the
ETTP are each required to monitor discharges at
frequencies specified in their permits to ensure
compliance with the NPDES effluent limitations.
The TDEC Division of Water Pollution Control
has the authority to issue NPDES permits and to
monitor compliance with the permits in the state
of Tennessee under the Tennessee Water Control
Act and according to the rules and regulations of
the Tennessee Water Quality Control (QC) Board.
DOE waste treatment facilities have formal
wastewater acceptability control and surveillance
programs that ensure the protection of the facili-
ties and the proper treatment of wastes. Among
other things. these programs definc pretreatment
requirements and waste acceptance criteria.
Discharges are regulated under NPDES permits.

The CWA also created the Federal Pretreat-
ment Program to regulate industrial discharges to
sanitary sewer systems. which are also referred to
as POTWs. Under the Federal Pretrcatment
Program, industries are required to monitor and
regulate their discharges to a POTW. The state of
Tennessee has created the Tennessee Pretreatment
Program. which requires municipalities to develop
their own municipal POTWs for their local in-
dustries. Municipal POTWs issue permits to
industries, spelling out the responsibilities of the
industries for pretreatment and compliance with
the sewer-use ordinance. These responsibilities
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include monitoring their waste streams to deter-
mine pollutant concentration limits.

Sanitary wastewater from the Y-12 Plant is
discharged to the city of Oak Ridge POTW. Both
ORNL and the ETTP have on-site sewage
treatment plants.

42.2.1 Y-12 Plant Surface Water and
Liquid Effiuents

The current Y-12 Plant NPDES permit, issued
on April 28, 1995, and effective on July 1, 1995,
requires sampling, analysis, and reporting at
approximately 100 outfalls. The number is subject
to change as outfalls are eliminated or consoli-
dated or if permitted discharges are added. In
1996, two outfalls (outfall S21 and 55A) were
physically eliminated; two outfalls (outfall 550
and 551) were activated; and outfall 05A was
added. During the previous three years, 49 outfalls
were eliminated as part of a program to remove or
consolidate outfall pipes on EFPC. Since the
mid-1980s more than 250 untreated wastewater
point sources that had previously discharged to
surface waters have been either eliminated from
direct discharge or routed to a wastewater treat-
ment facility. Currently, the Y-12 Plant has out-
falls and monitoring points in the following water
drainage areas: EFPC, Bear Creek, an unnamed
tributary to McCoy Branch, and two unnamed
tributaries to the Clinch River. At the end of 1996,
there were 61 outfalls discharging various types of
wastewater (condensate, cooling water, ground-
water, water from building sumps, treated process
wastewaters, and other wastewaters) to EFPC. Of
the 61 outfalls, nine discharge storm water only;
three discharge steam condensate only; two
discharge groundwater only; and two are potable
water blowdowns. Twenty-seven storm water
outfalls are actually in-stream monitoring loca-
tions throughout the Y-12 Plant area. Seven
internal monitoring points monitor the effiuent
from wastewater treatment facilities.

Discharges to surface water allowed under the
permit include storm drainage, cooling water,
cooling tower blowdown, and treated process
wastewaters, including effluents from wastewater
treatment facilities. Sumps that collect groundwa-

ter inflow in building basements are also permit-
ted for discharge to the creek. The monitoring
data collected by the sampling and analysis of
permitted discharges are compared with the
appropriate NPDES limits when a limit exists for
each parameter. Some parameters are “monitor
only,” with no limits specified.

The water quality of surface streams in the
vicinity of the Y-12 Plant is affected by current
and past operations. Discharges from Y-12 Plant
processes affect water quality and flow in EFPC
before the water enters the Clinch River. In past
years, discharge of coal bottom ash slurry to the
McCoy Branch Watershed from the Y-12 Steam
Plant occurred. This practice has been stopped,
and coal ash is currently collected dry and is being
used for recycle or for filler to support landfill
operations. Bear Creek water quality is affected
by area source runoff and groundwater discharges,
and only storm water runoff is monitored under
the NPDES permit (see Chap. 7 for details on
groundwater).

1996 was the first full calendar year the Y-12

_Plant operated under the permit that had been

issued in 1995. The effluent limitations contained
in the permit are based on the protection of water
quality in the receiving streams. The permit places
emphasis on storm water runoff and biological,
toxicological, and radiological monitoring. Some
of the more significant requirements in the permit
are as follows:

e toxicity limitation for the headwaters of
EFPC,

» quarterly toxicity testing at the wastewater
treatment facilities,

e a compliance schedule to reduce mercury in
EFPC,

* acompliance schedule for chlorine limitations
at outfalls containing cooling water,

» chlorine limitations based on water quality
criteria at the headwaters of EFPC,

* a compliance schedule for correction of ele-
vated ammonia concentrations discharged to
EFPC from a groundwater spring, .

* a requirement to manage the flow of EFPC
such that a minimum flow of 7 million gal/
day is guaranteed by adding raw water from
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the Clinch River to the headwaters of the
creek,

e sampling of storm water at a minimum of
25 locations per year,

* astorm water pollution plan, and

e in-stream pH limitations on tributaries to Bear
Creek and various other tributaries on the
south side of Chestnut Ridge.

4.2.2.2 Sanitary Wastewater

Sanitary wastewater from the Y-12 Plant is
discharged to the city of Oak Ridge POTW under
Industrial and Commercial Users Wastewater
Permit Number 1-91. Monitoring is conducted
under the terms of the permit for a variety of
organic and inorganic pollutants. During 1996, the
wastewater flow in this system averaged about
854,000 gal/day (3,885,000 L/day).

Compliance sampling is conducted at the
EESSMS (SS-6, Fig. 4.10) on a weekly basis. In
addition, throughout 1996 mercury composite
samples were obtained daily, Monday through
Thursday, and a three-day composite was obtained
for the weekend (Friday through Sunday). This
monitoring station is also used for 24-hour flow
monitoring. As part of the city of Oak Ridge
pretreatment program, city personnel also use
this monitoring station to perform compliance
monitoring as required by pretreatment regula-
tions.

Results

In 1996, the Y-12 Plant experienced an in-
crease in NPDES excursions from six in 1995 to
ten in 1996. Only four of the excursions were
caused by exceedences of wastewater discharge
limits. In 1996, none of the Y-12 Plant NPDES
excursions were attributable to administrative
errors such as missing analytical sample holding
times, loss of a sample, or improper sample
preservation. All Y-12 Plant NPDES permit
excursions recorded in 1996 are summarized in
Appendix F, Table F.1. Table 4.13 records the
NPDES compliance monitoring requirements and
the 1996 compliance record.

4-24 Effluent Monitoring

Monitoring of nonradiological parameters on
Bear Creek at km 11.97 was reduced from weckly
to semiannually in August 1996. Sampling in the
upper Bear Creek area was initiated in 1983 as
part of a memorandum of understanding between
DOE. EPA, and the state of Tennessee to charac-
terize effects of S-3 Pond discharges. This com-
mitment has been satisfied: sampling of surface
waters in the Bear Creek drainage area is now
conducted at other locations to satisfy NPDES
permit requirements and as part of remedial
actions being conducted under CERCLA. Analyti-
cal data are reported to TDEC in an attachment to
the discharge monitoring report required by
NPDES. Surface water in the upper reaches of
Bear Creck contains elevated trace metals and
nitrate concentrations.

Table 4.14 summarizes Y-12 Plant contribu-
tions to the sanitary sewer system for 1996.
During 1996. the Y-12 Plant experienced two
exceedences of the discharge permit issued by the
City of Oak Ridge. Both exceedences were for
mercury and occurred as a result of rehabilitation
activities on the sanitary sewer.

Progress in Implementing Corrective
Actions and Significant Improvements

East Fork Poplar Creek Dechlorination

Two dechlorination systems that began oper-
ating in December 1992 continued to provide
dechlorination for 75% of EFPC flow (20% of
EFPC flow is estimated to be groundwater and 5%
represents  flows that do not require
dechlorination). In-stream levels of total residual
chlorine were typically about 0.01 mg/L during
1996 (outfall discharge levels before 1993 were
about 0.3 to 1.0 mg/L). Fish populations and
density have increased significantly. Additional
dechlorination has been achieved by installation
of tablet dechlorinators during 1993 through
1995 (which now total 42) at chlorine-discharge
sources. Outfall 125, the next largest non-
dechlorinated outfall. began treatment in 1995,
following installation of a dechlorination system
in late 1994.
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Table 4.13. NPDES compliance monitoring requirements and record for the Y-12 Plant,
January through December 1996

Effluent limits

. Percentage
Dlscl}arge Effluent Dally Dally Dally Dally of No. of
point parameter av max av max  compliance samples
(kg/d)  (kg/d)  (mg/L) (mg/L)

Outfall 066 pH, standard units a 9.0 100 5

Outfall 068 pH, standard units a 9.0 100 12

Outfall 117 pH, standard units a 9.0 100 7

Outfall 073 pH, standard units a 9.0 100 12
Total residual chlorine 0.5 100 12

Outfall 077 pH, standard units a 9.0 100 12
Total residual chlorine 0.5 100 12

Outfall 122 pH, standard units a 9.0 b 0
Total residual chlorine 0.5 b 0

Outfall 133 pH, standard units a 9.0 b 0
Total residual chlorine 0.5 b 0

Outfall 125 pH, standard units a 9.0 100 12
Total residual chlorine 0.5 100 12

Category I outfalls  pH, standard units a 9.0 100 60

(Storm water,

steam condensate,

cooling tower

blowdown, and

groundwater)

Category [ outfalls  pH, standard units a 10.0 100 6

(Outfalls S15 and

S16)

Category 11 pH, standard units a 9.0 100 110

outfalls (cooling Total residual chlorine 0.5 98 68

water, steam

condensate, storm

water, and

groundwater)

Category 11 pH, standard units a 10.0 100 26

outfalls (521, S22, '

S25, 826, S27,

S28, and S29)

Outfall S19 pH, standard units a 9.0 100 14

(Rogers Quarry)
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Table 4.13 (continued)

Effluent limits

. Percentage
Dlsc}?arge Effluent Daily Daily Daily Daily of No. of
point parameter av max av max complaes samples
(kg/d) (kg/d)  (mg/L) (mg/L)

Category 111 pH. standard units a 9.0 100 171

outfalls (storm Total residual chlorine 0.5 100 120

water, cooling

water, cooling

tower blowdown,

steam condensate,

and groundwater)

Outfall 201 (below  Total residual chlorine 0.011 0.019 100 160

the North/South Temperature, °C a 30.5 100 160

pipes)

Outfall 200 pH, standard units 10 8.5 99 160

(North/South Oil and grease 15 100 160

pipes)

Outfall 021 Total residual chlorine 0.080 0.188 100 158
Temperature, °C a 30.5 100 157
pH, standard units 9.0 100 161

Outfall 017 pH, standard units a 9.0 100 55
Ammonia as N 32.4 64.8 100 52

Outfall 055 pH, standard units a 9.0 100 110
Mercury 0.004 100 106
Total residual chlorine 0.5 100 110

Outfall 55A pH, standard units a 9.0 100 26
Mercury 0.004 100 26

Outfall 550 pH, standard units a <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>