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Units of measure and their abbreviations

acre acre millicurie mCi
becquerel Bq milligram mg
British thermal unit Btu milliliter mL
centimeter cm millimeter mm
curie Ci million M
day day millirad mrad
degrees Celsius °C millirem mrem
degrees Fahrenheit °F milliroentgen mR
disintegrations per minute dpm millisievert mSv
foot ft minute min
gallon gal nanogram ng
gallons per minute gal/min nephelometric turbidity unit NTU
gram g parts per billion ppb
gray Gy parts per million ppm
gross square feet gsf parts per trillion ppt
hectare ha picocurie pCi
hour h pound Ib
inch in. pound mass Ibm
joule J pounds per square inch psi
kilocurie kCi pounds per square inch gage psig
kilogram kg quart qt
kilometer km rad rad
kilowatt kw roentgen R
liter L rem rem
megajoule MJ roentgen equivalent man rem
megawatt MW second S
megawatt-hour MWh sievert Sv
meter m standard unit (pH) SuU
microcurie uCi ton, short (2,000 Ib) ton
microgram ug yard yd
micrometer um year year

Quantitative prefixes

exa x 10" |atto x 1078
peta x 10 |femto x 107
tera x 10 |pico  x 107

giga x10° |nano  x107°
mega  x10° |micro x 107
kilo x 10° | milli x 107
hecto  x10° |centi  x 107
deka x 10" |deci x 107"

*Due to differing permit reporting requirements and instrument capabilities, various units of measurement are used in this
report. The provided list of units of measure and conversion factors is intended to help readers make approximate conversions to
other units as needed for specific calculations and comparisons.
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Unit conversions

Unit Conversion Equivalent | Unit Conversion Equivalent

Length

in. x 2.54 cm cm x 0.394 in.

ft x 0.305 m m x 3.28 ft

mile x 1.61 km km x 0.621 mile

Area

acre x 0.405 ha ha x 2.47 acre

ft? x 0.093 m? m? x 10.764 ft?

mile? x 2.59 km km? x 0.386 mile?
Volume

ft* x 0.028 m? m? x 35.31 ft®

gt (US liquid) x 0.946 L L x 1.057 gt (US liquid)

gal x 3.7854118 L L x 0.264172051  gal

Concentration

ppb ppb

ppm x1 mg/L mg/L x1 ppm
Weight

Ib x 0.4536 kg kg x 2.205 Ib

Ibm x 0.45356 kg kg x 2.2046226 Ibm

ton, short x 907.1847 kg kg x 0.00110231131 ton, short

Temperature

°C °F=(9/5)°C+32 °F |°F °C=(5/9) (F—32) °C
Activity

Bq x27x10"  Ci Ci x 3.7 x 10" Bq

Bq x 27 pCi pCi x 0.037 Bq

mSv x 100 mrem mrem x 0.01 mSv

Sv x 100 rem rem x 0.01 Sv

nCi x 1,000 pCi pCi x 0.001 nCi

mCi/km? x 1 nCi/m? nCi/m? x 1 mCi/km?

dpm/L x045x10°  pCifem®  |uCifem?® x222x10°  dpm/L

pCi/L x 107 uCi/mL  |pCi/mL x 10° pCilL

pCi/m® x 107 uCi/em®  |uCi/em® x 10" pCi/m®
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Executive Summary

Overview

The Oak Ridge Reservation (ORR), managed by the US Department of Energy (DOE), is located in Roane
and Anderson counties in East Tennessee about 40 km (25 mi) from Knoxville. The ORR is one of DOE’s
most unusual and complex sites. It encompasses three major facilities and thousands of employees who
perform every mission in the DOE portfolio—energy research, environmental restoration, national security,
nuclear fuel supply, reindustrialization, science education, basic and applied research in areas important to
US security, and technology transfer. The ORR was established in the early 1940s as part of the Manhattan
Project for the purposes of enriching uranium and pioneering methods for producing and separating
plutonium. Today scientists at the Oak Ridge National Laboratory (ORNL), DOE’s largest multipurpose
national laboratory, conduct leading-edge research in advanced materials, alternative fuels, climate change,
and supercomputing. The Y-12 National Security Complex (Y-12 or Y-12 Complex) is vital to maintaining
the safety, security, and effectiveness of the US nuclear weapons stockpile and reducing the global threat
posed by nuclear proliferation and terrorism. The East Tennessee Technology Park (ETTP), a former
uranium enrichment complex, is being transitioned to a clean, revitalized industrial park.

DOE’s signature integrated safety management system (ISMS) integrates safety in all aspects of work at
its facilities. Safety, as defined in ISMS, encompasses protection of the public, the worker, and the
environment and includes all safety, health, and environmental disciplines (i.e., radiation protection, fire
protection, nuclear safety, environmental protection, waste management, and environmental
management).

The ORR is managed by three DOE Program Secretarial Offices and their management and operating
contractors and support contractors. This 2015 Oak Ridge Reservation Annual Site Environmental Report
(ASER) contains detailed and complex information provided to the DOE ORR integrating contractor by
contractors including UT-Battelle, LLC; Consolidated Nuclear Security, LLC; URS | CH2M Oak Ridge
LLC; Northwind/Wastren Advantage, Inc.; Oak Ridge Associated Universities; and Isotek Systems LLC.
Three key chapters were prepared as follows: Chapter 3 by URS | CH2M Oak Ridge LLC (UCOR), the
lead environmental management contractor for ETTP; Chapter 4 by Consolidated Nuclear Security, LLC,
which manages and operates the Y-12 National Security Complex; and Chapter 5 by UT-Battelle, LLC,
which manages the Oak Ridge National Laboratory. In addition, the aforementioned contractors are
responsible for independently carrying out the various DOE missions at the three major ORR facilities.
These contractors manage and implement environmental protection programs through environmental
management systems that adhere to International Organization for Standardization standard 14001:2004,
Environmental Management Systems, and are integrated with ISMS to provide unified strategies for
managing resources. Detailed information on contractors’ environmental management systems is
provided in Chapters 3, 4, and 5.

DOE operations on the ORR have the potential to release a variety of constituents into the environment
via atmospheric, surface water, and groundwater pathways. Some of these constituents, such as particles
from diesel engines, are common at many types of facilities while others, such as radionuclides, are
unique to specialized research and production activities like those conducted on the ORR. Any releases
are highly regulated and carefully monitored. DOE is committed to enhancing environmental stewardship
and managing the impacts its operations may have on the environment, and it encourages the public to
participate in matters related to the ORR’s environmental impact on the community by soliciting citizens’
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input on matters of significant public interest and through various communications. DOE also provides
public access to information on all of its Oak Ridge environmental, safety, and health activities.

The ASER is prepared for DOE according to the requirements of DOE O 231.1B, Environment, Safety, and
Health Reporting. The ASER includes data on the environmental performance of each of the major DOE
ORR contractors and describes significant accomplishments in pollution prevention and sustainability
programs that serve to reduce all types of waste and pollutant releases to the environment. An environmental
report for the ORR that provides consolidated data on overall reservation performance and status has been
published annually since the mid-1970s. The ASER continues to be a key component of the DOE effort to
keep the public informed about environmental conditions across DOE and National Nuclear Security
Administration sites. The report is prepared for readability, and frequent references to other sections,
chapters, and reports are made throughout to avoid redundancy.

2015 Impacts

DOE ORR operations in 2015 continued to result in minimal impact to the public and the environment.
Permitted discharges to air and water were well below regulatory standards, and potential radiation doses
to the public from activities on the reservation were significantly less than the 100 mrem standard
established for DOE sites in DOE O 458.1, Radiation Protection of the Public and the Environment.

The maximum radiation dose a hypothetical off-site individual could have received from DOE activities
on the ORR in 2015 was estimated to be 0.4 mrem from air pathways, 1 mrem from water pathways
(drinking water, fish consumption, swimming, recreation, and other uses), and 1 mrem from consumption
of wildlife harvested on the ORR. This is about 3% of the DOE 100 mrem standard for all pathways and
is significantly less than the 300 mrem annual average dose to people in the United States from natural or
background radiation. The 2015 maximum hypothetical dose is consistent with those calculated for the
previous 5 years (2010-2014).

Environmental Monitoring

Extensive environmental monitoring is conducted across the ORR each year. Site-specific environmental
protection programs are carried out at ORNL, the Y-12 Complex, and ETTP. The ORR-wide
environmental surveillance programs, which include locations and media both on and off the reservation,
are conducted to enhance and supplement data from site-specific efforts. In 2015 thousands of samples
and measurements of air, water, direct radiation, vegetation, fish, and wildlife collected from across the
reservation were analyzed for both radioactive and nonradioactive contaminants. Sample media,
locations, frequencies, and parameters were selected based on environmental regulations and standards,
public and environmental exposure pathways, public concerns, and measurement capabilities. Chapters 2
through 7 of this report provide detailed summaries of the environmental protection and surveillance
programs on the ORR. These extensive sampling and monitoring efforts demonstrate DOE’s commitment
to ensuring safety; protecting human health; complying with regulations, standards, DOE orders, and “as
low as reasonably achievable” principles; reducing the risks associated with past, present, and future
operations; and improving cost-effectiveness.

Compliance with Environmental Regulations

Federal, state, and local government agencies, including the US Environmental Protection Agency and the
Tennessee Department of Environment and Conservation (TDEC), monitor the ORR for compliance with
applicable environmental regulations. These agencies issue permits, review compliance reports,
participate in joint monitoring programs, inspect facilities and operations, and/or oversee compliance with
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regulations. Continued compliance with environmental regulations and DOE orders assures on-site
processes do not adversely impact the public or the environment.

During 2015 there were only a few instances of noncompliance with regulations, permits, and DOE
orders. These were promptly addressed to ensure minimal adverse environmental or public health effects
resulted. Noncompliances and notifications made to regulatory agencies during the year are summarized
below, and detailed information is provided in Chapters 2 through 5 of this report.

e The Y-12 Complex had one unplanned release of a hazardous substance which required notification
of the regulatory agencies. On June 9, 2015 during the demolition of Building 9808, 2,117 pounds of
mercury and mercury-containing sludge were spilled, which exceeded a hazardous substance
reportable quantity. This event was reported to the appropriate agencies in accordance with
regulatory requirements.

e ETTP received one environmental violation in 2015. This violation occurred at ETTP during a routine
inspection for a missing used oil drum label on a drum in the facility’s garage. The condition was
immediately corrected and documented in UCOR’s quality assurance tracking system. No penalties
were assessed in 2015.

e Although a notice of violation was issued by TDEC on August 5, 2015 for a drinking water
monitoring deficiency, the Y-12 Plant Water System retains the state’s “Approved” designation.

e A notice of violation issued to UT-Battelle by TDEC was received on January 20, 2015 for failure to
include two emergency generators in a timely manner in the ORNL site air permit. This was self-
reported to TDEC on November 11, 2014 and the omission has since been corrected. The two
generators are now included in a permit issued January 23, 2015.

Chapter 2 provides a detailed summary of ORR environmental compliance during 2015, and Chapters 3,
4, and 5 discuss each facility’s compliance status for the year.

Pollution Prevention and Site Sustainability

Numerous pollution prevention and sustainability programs across the ORR embody efforts to achieve
enduring sustainability in facilities, operations, and organizational culture. These programs promote energy
and water conservation, building efficiency, sustainable landscaping, green transportation, sustainable
acquisition, and waste minimization, which in turn reduce life-cycle costs of programs and projects and reduce
risks to the environment. In 2015, ORR contractors were recognized for excellence in pollution prevention and
sustainability programs with multiple awards, which are described in Chapters 3, 4, and 5.

Cleanup Operations in 2015

The ORR has played key roles in US defense and energy research. However, past waste disposal
practices, operational and industrial practices, changing standards, and unintentional releases have left
land and facilities contaminated. Contaminants include radioactive elements, mercury, asbestos,
polychlorinated biphenyls, and industrial wastes. The DOE Environmental Management (EM) program is
responsible for cleaning up these sites, and numerous cleanup projects are under way at the reservation’s
three main facilities.

In 2015 the most notable EM accomplishment on the ORR was completion of the 750,000-square-foot
K-31 Building Demolition Project at ETTP. Demolition was completed on the K-861 Switch House,
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which was the power distribution and electrical switching station for the K-31 Building. With the
demolition of K-31, only one gaseous diffusion building remains at ETTP—the K-27 Building. The
removal of transite paneling on the outer skin of the K-27 Building began in 2015, and building
demolition is anticipated to be completed in 2016. Historic preservation of the K-25 Site continued in
2015 with the completion of the conceptual design of the Equipment Building, Viewing Tower, K-25
History Center, Wayside Exhibit, and K-25 slab delineation. EM also continued planning activities for
capital asset projects that will further advance ORR cleanup objectives. These include a mercury
treatment facility at Y-12, a new disposal facility that will accept debris from future cleanup at Y-12 and
ORNL, and a sludge treatment facility at the Transuranic Waste Processing Center.
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1. Introduction to the Oak Ridge Reservation

The Oak Ridge Reservation (ORR) is a federally owned 13,547 ha (33,476-acre) site located in Anderson
and Roane counties in eastern Tennessee. The ORR is home to two major US Department of Energy (DOE)
operating components, the Oak Ridge National Laboratory (ORNL) and the Y-12 National Security
Complex (Y-12 Complex or Y-12). A number of other facilities are located on ORR, including the East
Tennessee Technology Park (ETTP), site of a former gaseous diffusion plant that is undergoing
environmental cleanup and transition to a private sector business and industrial park; the Oak Ridge Institute
for Science and Education (ORISE) South Campus, which includes training facilities, laboratories, and
support facilities; a variety of smaller government-owned, contractor-operated facilities involved in
environmental cleanup; and the government-owned, government-operated Agent Operations Eastern
Command of the National Nuclear Security Administration (NNSA) Office of Secure Transportation.

The ORR was established in the early 1940s as part of the Manhattan Project for the purposes of
enriching uranium, pioneering methods for producing and separating plutonium, and administering the
nationwide World War II effort. ORR missions are continuing to evolve as it adapts to meet the changing
basic and applied research and national security needs of the United States.

Due to differing permit reporting requirements and instrument capabilities, various units of measurement
are used in this report. The list of units of measure and conversion factors provided on pages xxvi and
xxvii is intended to help readers convert numeric values presented here as needed for specific calculations
and comparisons. Appendix A contains a glossary of technical terms that may be useful for understanding
the terminology used in this report.

1.1 Background

The Oak Ridge Reservation Annual Site Environmental Report (ASER) is prepared annually and presents
summary environmental data to (1) characterize environmental performance, (2) summarize
environmental occurrences reported during the year, (3) confirm compliance with environmental
standards and requirements, and (4) highlight significant program activities. The report fulfills the
requirement contained in DOE O 231.1B, Environment, Safety, and Health Reporting (DOE 2012) that an
integrated annual site environmental report be prepared.

The results summarized in this report are based on data collected before and continuing through 2015.
This report is not intended to, nor does it, present the results of all environmental monitoring associated
with the ORR. Data collected for other site and regulatory purposes, such as environmental restoration
and remedial investigation reports, waste management characterization sampling data, and environmental
permit compliance data, are presented in other documents that have been prepared in accordance with
applicable laws, regulations, policies, and/or guidance and are referenced here as appropriate. Environmental
monitoring on the ORR consists primarily of two major activities: effluent monitoring and environmental
surveillance. Effluent monitoring involves the collection and analysis of samples or measurements of
liquid and gaseous effluents at the points of release to the environment; these measurements allow the
quantification and official reporting of contaminant levels, assessment of public exposures to radiation
(see Appendix E) and chemicals (see Appendix F), and demonstration of compliance with applicable
standards and permit requirements. Environmental surveillance consists of direct measurements and
collection and analysis of samples taken from the site and its environs exclusive of effluents; these
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activities provide information on contaminant concentrations in air, water, groundwater, soil, foods, biota,
and other media. Environmental surveillance data support determinations regarding environmental
compliance and, when combined with data from effluent monitoring, support chemical and radiation dose
and exposure assessments of the potential effects of ORR operations, if any, on the local environment.

1.2 History of the Oak Ridge Reservation

The ORR area was first occupied by Native Americans more than 10,000 years ago, and members of the
Overhill Cherokee tribe still lived in the East Tennessee region when European settlers arrived in the late
1700s. These settlers lived on farms or in four small communities called Elza, Robertsville, Scarboro, and
Wheat. All but Elza were founded shortly after the Revolutionary War. In the early 1940s about

1,000 families inhabited the area.

In 1942, the area that was to become the ORR was selected for use in the Manhattan Project in part
because the Clinch River provided ample supplies of water, the terrain featured linear and partitioned
ridges, nearby Knoxville was a good source of labor, and the Tennessee Valley Authority (TVA) could
supply ample amounts of needed electricity. About 3,000 residents received orders to vacate within weeks
the homes and farms that their families had occupied for generations. The site’s wartime name was
“Clinton Engineering Works.”

The workers’ city, named Oak Ridge, was established on the reservation’s northern edge. The city grew
to a population of 75,000 and was the fifth largest in Tennessee; however, it was not shown on any map.
At the Y-12 Complex south of the residential area, an electromagnetic separation method was used to
separate uranium-235 (*°U) from natural uranium. A gaseous diffusion plant, later known as K-25, was
built on the reservation’s western edge. Near the reservation’s southwest corner, about 16 km (10 mi)
from the Y-12 Complex, was a third facility known as X-10 or Clinton Laboratories where the Graphite
Reactor was built. The X-10 facility was a pilot scale facility for the larger plutonium production facilities
built at Hanford, Washington. Two years after World War II ended, Oak Ridge was shifted to civilian
control under the authority of the US Atomic Energy Commission. In 1959, the city was incorporated and
a city manager and city council form of government was adopted by the community.

Since that time, the missions of the three major ORR installations have continued to evolve and
operations have adapted to meet the changing defense, energy, and research needs of the United States.
Their current missions, as well as the missions of several smaller DOE facilities and activities on the
ORR, are described in Section 1.4 of this document.

1.3 Site Description

1.3.1 Location and Population

The ORR lies within the Great Valley of East Tennessee between the Cumberland and Great Smoky
Mountains and is bordered by the Clinch River (Fig. 1.1). The Cumberland Mountains are 16 km (10 mi)
to the northwest; the Great Smoky Mountains are 51 km (31.6 mi) to the southeast. The ORR
encompasses about 13,547 ha (33,476 acres) of mostly contiguous land in Anderson and Roane counties
that is owned by the federal government and under the management of DOE (Fig. 1.2). The population of
the 10-county region surrounding the ORR is about 1,096,961, and about 2% of its labor force is
employed on the ORR. The 2015 US Census population estimate for the official nine-county Knoxville
metropolitan statistical area is 857,585. Other municipalities within about 30 km (18.6 mi) of the
reservation include Oliver Springs, Clinton, Rocky Top, Lenoir City, Farragut, Kingston, and Harriman.
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Knoxville, the major metropolitan area nearest Oak Ridge, is located about 40 km (25 mi) to the east and,
as of 2015, had a population of about 185,291. Except for the city of Oak Ridge, the land within 8 km

(5 mi) of the ORR is semirural and is used primarily for residences, small farms, and cattle pasture.
Fishing, hunting, boating, water skiing, and swimming are popular recreational activities in the area.
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1.3.2 Climate

The climate of the Oak Ridge region may be broadly classified as humid subtropical and is characterized
by significant temperature changes between summer and winter. The 30-year mean temperature for
1981-2010 was 14.7°C (58.5°F). The average temperature for the Oak Ridge area in 2015 was 16.0°C
(60.8°F). The coldest month is usually January, when temperatures average about 3.1°C (37.5°F). During
2015, February temperatures were coldest, averaging 0.6°C (33.08°F). July tends to be the warmest
month, with average temperatures of 25.6°C (78.1°F). July 2015 temperatures averaged 26.2°C (79.2°F),
slightly above the 30-year average. Monthly summaries of temperature averages, extremes, and 2015
values are provided in Appendix B, Table B.1.

Average annual precipitation in the Oak Ridge area for the 30-year period from 1981 to 2010 was
1,337.5 mm (52.64 in.), including about 26.9 cm (10.6 in.) of snowfall annually (NOAA 2011). Total
precipitation during 2015 as measured at meteorological tower (MT)2 was 1,449 mm (57.08 in.), which
was more than 10% above the 30-year average. Monthly summaries of precipitation averages, extremes,
and 2015 values are provided in Appendix B, Table B.1.

The average annual wind data recovery rates (a measure of acceptable data) across locations used for
modeling during 2015 were greater than 97% for wind sensors at the ORNL sites (towers MT2, MT3,
MT4, and MT10) with the exception of the 10/15 m MT4 wind sensor (41%) due to the destruction of the
instrument during an ice storm in February 2015 and associated damage to the tower boom (which
required significant time to procure and repair). All other MT2, MT3, and MT4 instrument recoveries
were well above 90% for both quarterly and annual values.

In 2015 wind speeds at ORNL Tower C/D (MT2), measured at 15 m (49 ft) above ground level (AGL),
averaged 0.94 m/s (2.2 mph). This value remained unchanged for winds at 60 m (198 ft) AGL. The local
ridge-and-valley terrain reduces average wind speeds at valley bottoms, resulting in frequent periods of
calm or near calm conditions, particularly during clear early morning hours in weak synoptic weather
environments. Wind direction frequencies with respect to 2015 precipitation hours for the ORR towers
may be reviewed at http://www.ornl.gov/adm/fo/lp/orrm/page7.htm under the header “2015 Annual
Precipitation Wind Roses—Oak Ridge Reservation.”

More detailed information on the climate of the Oak Ridge area is available in Oak Ridge Reservation
Physical Characteristics and Natural Resources (Parr and Hughes 2006) and in Appendix B of this
document. A detailed analysis of wind patterns for the ORR was conducted from 2009 to 2011 and is
documented in “Wind Regimes in Complex Terrain in the Great Valley of Eastern Tennessee” (Birdwell
2011), which may be reviewed online at http://www.ornl.gov/~das/met/MT/KRB_ORNL.pdf.

1.3.3 Regional Air Quality

The US Environmental Protection Agency (EPA) Office of Air Quality Planning and Standards has set
National Ambient Air Quality Standards (NAAQS) for key principal pollutants, which are called
“criteria” pollutants. These pollutants are sulfur dioxide (SO,), carbon monoxide (CO), nitrogen dioxide
(NOy,), lead (Pb), ozone (O;), particulate matter (PM) with an aerodynamic diameter less than or equal to
10 um (PM,y), and fine PM with an aerodynamic diameter less than or equal to 2.5 um (PM,5). EPA
evaluates NAAQS based on ambient (outdoor) levels of the criteria pollutants. Areas that satisfy NAAQS
are classified as attainment areas, whereas areas that exceed NAAQS for a particular pollutant are
classified as nonattainment areas for that pollutant.

The ORR is located in Anderson and Roane counties. EPA has designated Anderson, Knox, and Blount
counties as a nonattainment area for the PM, 5 air quality standard. EPA also designated the portion of
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Roane County surrounding the Kingston Steam Plant as a nonattainment area for PM, 5. The greater
Knoxville and Oak Ridge area is classified as a NAAQS attainment area for all other criteria pollutants
for which EPA has made attainment designations.

1.3.4 Surface Water

The ORR lies within the Valley and Ridge Physiographic Province, which is composed of a series of
drainage basins or troughs containing many small streams feeding the Clinch River. Surface water on the
ORR drains into a tributary or series of tributaries, streams, or creeks within different watersheds. Each of
these watersheds drains into the Clinch River which, in turn, flows into the Tennessee River.

The largest of the drainage basins is Poplar Creek, which receives drainage from a 352 km” (136 mi®) area
including the northwestern sector of the ORR. It flows from northeast to southwest, roughly through the
center of ETTP, and discharges directly into the Clinch River.

East Fork Poplar Creek (EFPC), which discharges into Poplar Creek east of ETTP, originates within the
Y-12 Complex and flows northeast along the south side of the Y-12 Complex. Bear Creek also originates
within the Y-12 Complex but flows southwest. Bear Creek is mostly affected by storm water runoff,
groundwater infiltration, and tributaries that drain former waste disposal sites in the Bear Creek Valley
Burial Grounds Waste Management Area and the current Environmental Management Waste
Management Facility (EMWMF).

Both the Bethel Valley and Melton Valley portions of ORNL are in the White Oak Creek (WOC)
drainage basin, which has an area of 16.5 km” (6.4 mi*). WOC headwaters originate on Chestnut Ridge,
north of ORNL and near the Spallation Neutron Source (SNS) site. At the ORNL site, the creek flows
west along the southern boundary of the developed area and then flows southwest through a gap in Haw
Ridge to the western portion of Melton Valley, where it forms a confluence with Melton Branch. The
headwaters of Melton Branch originate in Melton Valley east of the High Flux Isotope Reactor (HFIR)
complex. It has a drainage basin area of about 3.8 km?® (1.47 mi®). The waters of WOC enter White Oak
Lake, which is an impoundment formed by White Oak Dam (WOD). Water flowing over WOD enters the
Clinch River after passing through the WOC embayment area.

1.3.5 Geological Setting

The ORR is located in the Tennessee portion of the Valley and Ridge Physiographic Province, which is
part of the southern Appalachian fold-and-thrust belt. As a result of thrust faulting, associated fracturing
of the rock, and differential erosion rates, a series of parallel valleys and ridges have formed that trend
southwest—northeast.

Two geologic units on the ORR, designated as the Knox Group and the Maynardville Limestone of the
Upper Conasauga Group and consisting of dolostone and limestone, respectively, make up the most
significant water-bearing hydrostratigraphic units in the Valley and Ridge Province (Zurawski 1978) and
on the ORR. Composed of fairly soluble minerals, these bedrock formations are prone to dissolution as
slightly acidic rainwater and percolating recharge water come in contact with the mineral surfaces. This
dissolution increases fracture apertures and can form caverns and extensive solution conduit networks
under some circumstances. This hydrostratigraphic unit is referred to locally as the Knox Aquifer. A
combination of fractures and solution conduits in the aquifer control flow over substantial areas, and large
quantities of water may move long distances. Active groundwater flow can occur at substantial depths
(91.5 to 122 m, or 300 to 400 ft) in the Knox Aquifer. The Knox Aquifer is the primary source of
groundwater for many streams (base flow), and most large springs on the ORR receive discharge from the
Knox Aquifer. Yields of some wells penetrating larger solution conduits are reported to exceed
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3,785.4 L/min (1,000 gal/min). The high productivity of the Knox Aquifer is attributed to the combination
of its abundant and sometimes large solution conduit systems and frequently thick overburden soils that
promote recharge and storage of groundwater.

The remaining geologic units on the ORR (the Rome Formation, the Conasauga Group below the
Maynardville Limestone, and the Chickamauga Group) are composed predominantly of shale, siltstones,
and sandstones with a subordinate and locally variable amount of carbonate bedrock. These formations
are predominantly composed of insoluble minerals such as clays and quartz that were derived from
ancient continental erosion. Groundwater occurs in and moves through fractures in those bedrock units.
Groundwater availability in such settings is dependent on the abundance and interconnectedness of
fractures and the connection of fractures to sources of recharge, such as alluvial soils along streams that
can provide some sustained infiltration. The shale and sandstone formations are the poorest aquifers in the
Valley and Ridge Province (Zurawski 1978). Well yields are generally low in the Rome, Conasauga, and
Chickamauga bedrock formations except in localized areas where carbonate beds may provide greater
groundwater storage than adjacent clastic bedrock. Detailed information on ORR groundwater hydrology
and flow is available in Oak Ridge Reservation Physical Characteristics and Natural Resources (Parr and
Hughes 2006).

1.3.6 Natural, Cultural, and Historic Resources

The ORR contains a unique variety of natural, cultural, and historic resources. Ongoing efforts continue
to focus on preserving the rich diversity of these resources.

1.3.6.1 Wetlands

About 243 ha (600 acres) of wetlands have been identified on the ORR; most are classified as forested
palustrine, scrub/shrub, and emergent wetlands. Wetlands occur across the ORR at low elevations,
primarily in riparian zones of headwater streams and receiving streams and in the Clinch River
embayments (Fig. 1.3). Wetlands identified to date range in size from several square meters at small seeps
and springs to about 10 ha (25 acres) at White Oak Lake.

In May 2015, vegetation parameters were measured at the ORNL parking structure wetland
approximately four years after the 2011 mitigation. The percentage of cover by species was measured for
each plot. Information was also taken on any fauna present at the time of the survey. Five years of data,
including the data collected during the year of mitigation, have shown excellent overall vegetation
coverage providing good quality habitat. Vegetation growing in the wetland in 2015 included both planted
and volunteer plant species. There was a noted increase in black willow, sycamore, and green ash
saplings. Climbing hempweed, an invasive species, continues to infiltrate the west end of the wetland;
however, the spread is being controlled by the UT-Battelle grounds crew. A good variety of fauna was
noted in and around the wetland including birds, frogs, and benthic macroinvertebrates.

Surveys of wetland resources presented in Identification and Characterization of Wetlands in the Bear
Creek Watershed (Rosensteel and Trettin 1993), Wetland Survey of the X-10 Bethel Valley and Melton
Valley Groundwater Operable Units at Oak Ridge National Laboratory, Oak Ridge, Tennessee
(Rosensteel 1996), and Wetland Survey of Selected Areas in the Oak Ridge Y-12 Plant Area of
Responsibility, Oak Ridge, Tennessee (Rosensteel 1997) serve as references to support wetland
assessments for upcoming projects and activities. In addition, wetland maps have been developed for
selected areas of the ORR in response to project-specific requirements. These are also consulted and
verified by site inspections when appropriate. See Chapter 5, Section 5.3.12 for additional details.
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Monitoring restored or created mitigation sites for five years is a standard requirement of the Tennessee
Department of Environment and Conservation’s (TDEC’s) wetland mitigation Aquatic Resource
Alteration Permits (ARAPs) required by Section 401 of the Clean Water Act (CWA).

In 2014, as part of the Uranium Processing Facility (UPF) project at the Y-12 Complex, construction was
completed on the Bear Creek Road bypass phase II and a haul road extension that modified wetlands on
the north side of Bear Creek Road. Details of this activity are provided in Chapter 4, Section 4.5.9.4. The
work was performed under an approved US Army Corps of Engineers Section 404 permit and an ARAP
issued by TDEC. The wetland mitigation work performed under these permits will result in a more than
3:1 net increase in total wetland area when the multiyear project is complete. Monitoring mitigation in
accordance with the permits has been initiated. Annual monitoring of wetland sites in 2015 revealed that,
in general, the wetlands are responding as intended and have shown remarkable wetland plant coverage in
the first year.
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Fig. 1.3. Oak Ridge Reservation wetlands.
1.3.6.2 Wildlife/Endangered Species

Animals listed as species of concern by state, federal, or international organizations and known to have
occurred on the reservation (excluding the Clinch River bordering the reservation) are listed along with
their status in Table 1.1. Some of these (e.g., anhinga) have been seen only once or a few times; others
(e.g., sharp-shinned hawk and southeastern shrew) are comparatively common and widespread on the
reservation.
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Table 1.1. Animal species of special concern reported on the Oak Ridge Reservation®

Status®
Scientific name Common name
Federal State PIF®
FISH
Phoxinus tennesseensis Tennessee dace NM
AMPHIBIANS AND REPTILES

Crytobranchus alleganiensis Hellbender MC NM
Hemidactylium scutatum Four-toed salamander NM

BIRDS

Darters
Anhinga anhinga Anhinga NM

Bitterns and Herons
Ixobrychus exilis Least bittern MC NM
Ardea alba Great egret NM
Egretta caerulea Little blue heron MC NM
Egretta thula Snowy egret MC NM
Kites, Hawks, Eagles, and Allies

Haliaeetus leucocephalus Bald eagle mc® NM
Circus cyaneus Northern harrier NM
Accipiter striatus Sharp-shinned hawk MC NM
Buteo lineatus Red-shouldered hawk RI
Buteo platypterus Broad-winged hawk RI

Falcons
Falco peregrinus Peregrine falcon MC*® E RI
Falco sparverius American kestrel MC RI

Grouse, Turkey, and Quail
Bonasa umbellus Ruffed grouse RI
Colinus virginianus Northern bobwhite RI
Rails, Gallinules, and Coots
Rallus limicola Virginia rail MC
Porzana Carolina Sora MC
Gallinula galeata Common gallinule NM
Owls
Aegolius acadicus Northern saw-whet owl MC T RI
Tyto alba Barn owl NM
Goatsuckers

Caprimulgus carolinensis Chuck-will's-widow MC RI
Caprimulgus vociferus Eastern whip-poor-will RI

Swifts
Chaetura pelagica Chimney swift RI

Kingfishers

Megaceryle alcyon Belted kingfisher RI
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Table 1.1 Animal species of special concern reported on the Oak Ridge Reservation® (Continued)

N Status”
Scientific name Common name
Federal State PIF®
Woodpeckers
Melanerpes erythrocephalus Red-headed woodpecker MC RI
Sphyrapicus varius Yellow-bellied sapsucker MC NM
Picoides pubescens Downy woodpecker RI
Colaptes auratus Northern flicker RI
Tyrant Flycatchers
Contopus cooperi Olive-sided flycatcher MC NM RI
Contopus virens Eastern wood-pewee RI
Empidonax virescens Acadian flycatcher RI
Empidonax trailii Willow flycatcher RI
Swallows
Progne subis Purple martin RI
Riparia riparia Bank swallow RI
Hirundo rustica Barn swallow RI
Titmice and Chickadees
Poecile atricapillus Black-capped chickadee MC NM
Poecile carolinensis Carolina chickadee RI
Nuthatches
Sitta pusilla Brown-headed nuthatch MC RI
Wrens
Troglodytes troglodytes Winter wren RI
Thryothorus ludovicianus Carolina wren RI
Kinglets, Gnatcatchers, and Thrushes
Hylocichla mustelina Wood thrush MC RI
Thrashers and Mockingbirds
Toxostoma rufum Brown thrasher RI
Waxwings
Bombycilla cedrorum Cedar waxwing RI
Shrikes
Lanius ludovicianus Loggerhead shrike MC NM RI
Vireos
Vireo flavifrons Yellow-throated vireo RI
Vireo solitaries Blue-headed vireo RI
Vireo griseus White-eyed vireo RI
Wood Warblers
Vermivora chrysoptera Golden-winged warbler MC NM RI
Vermivora cyanoptera Blue-winged warbler MC RI
Setophaga cerulea Cerulean warbler MC NM RI
Setophaga discolor Prairie warbler MC RI
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Table 1.1 Animal species of special concern reported on the Oak Ridge Reservation® (Continued)

N Status”
Scientific name Common name
Federal State PIF®
Setophaga dominica Yellow-throated warbler RI
Mniotilta varia Black-and-white warbler RI
Helmitheros vermivorum Worm-eating warbler MC RI
Parkesia motacilla Louisiana waterthrush MC RI
Protonotaria citrea Prothonotary warbler MC RI
Geothlypis formosa Kentucky warbler MC RI
Cardellina canadensis Canada warbler MC RI
Setophaga citrina Hooded warbler RI
Icteria virens Yellow-breasted chat RI
Setophaga pinus Pine warbler RI
Cardellina pusilla Wilson’s warbler RI
Setophaga magnolia Magnolia warbler RI
Setophaga fusca Blackburnian warbler RI
Setophaga pennsylvanica Chestnut-sided warbler RI
Setophaga virens Black-throated green warbler RI
Tanagers
Piranga olivacea Scarlet tanager RI
Piranga rubra Summer tanager RI
Cardinals, Grosbeaks, and Allies
Passerina cyanea Indigo bunting RI
Towhees, Sparrows, and Allies
Pipilo erythrophthalmus Eastern towhee RI
Spizella pusilla Field sparrow RI
Ammodramus savannarum Grasshopper sparrow RI
Pooecetes gramineus Vesper sparrow NM
Ammodramus henslowii Henslow’s sparrow MC NM RI
Melospiza Georgiana Swamp sparrow RI
Blackbirds and Allies
Dolichonyx oryzivorus Bobolink RI
Sturnella magna Eastern meadowlark RI
Finches and Allies
Spinus tristis American goldfinch RI
MAMMALS
Myotis grisescens Gray bat E E
Myotis sodalist Indiana bat’ E E
Myotis septentrionalis Northern long-eared bat T
Sorex longirostris Southeastern shrew NM
Sorex cinereus Masked shrew NM
Zapus hudsonius Meadow jumping mouse NM
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Table 1.1 Animal species of special concern reported on the Oak Ridge Reservation® (Continued)

#Land and surface waters of the Oak Ridge Reservation (ORR) exclusive of the Clinch River, which borders the ORR.
*Status codes:

E = endangered

T = threatened

MC = of management concern

NM = in need of management

ORR = Oak Ridge Reservation

RI = regional importance
“Partners in Flight (PIF)—an international organization devoted to conserving bird populations in the Western Hemisphere.
The bald eagle was federally delisted effective August 8, 2007.
®The peregrine falcon was federally delisted effective August 25, 1999.
A single specimen was captured in a mist net bordering the Clinch River in June 2013.

Birds, fish, and aquatic invertebrates are the most thoroughly surveyed animal groups on the ORR.
Nevertheless, the only federally listed animal species that have been observed on the ORR in recent years
have been mammals. Gray bats were observed over the Clinch River bordering the ORR in 2003 and over
a pond on the ORR in 2004. Three gray bats were mist-netted outside a cave on the ORR in 2006. Several
gray bats and one Indiana bat were also captured in mist nets bordering the Clinch River in June—July
2013. Northern long-eared bats, recently federally listed as threatened, are known to be present on the
ORR: their calls have been identified in various acoustic surveys of the reservation, and in 2013 their
presence was confirmed when a number were captured in mist nets (McCracken et al. 2015).

Two-hundred twenty-nine species of birds have been recorded on the ORR and its boundary waters.
These are the 228 species documented by Roy et al. (2014) and the cackling goose (Branta hutchinsii),
which was recorded in eBird (Sullivan et al. 2009) at the ORNL Swan Pond in November 2014. Most of
these species are afforded protection under the Migratory Bird Treaty Act and Executive Order (EO)
13186, Responsibilities of Federal Agencies to Protect Migratory Birds. DOE’s 2013 updated
memorandum of understanding on migratory birds with the US Fish and Wildlife Service (FWS)
strengthens migratory bird conservation on the ORR through enhanced collaboration between DOE and
FWS (DOE-FWS 2013). Breeding bird surveys were conducted at 79 points along nine routes on the
ORR in 2014 for the Partners in Flight Program. Multiple public nature walks were held on the ORR in
2015, including a bird-specific American Woodcock and Falconry walk. ORR work on early succession
habitat was selected to represent DOE in the 2015 Presidential Migratory Bird Federal Stewardship
Award nominations. All known ORR bird records since 1950, as well as population trends for 32 species
of birds, were documented in the technical manuscript Oak Ridge Reservation Bird Records and
Population Trends (Roy et al. 2014).

Several state-listed bird species such as the anhinga, olive-sided flycatcher, and little blue heron are
uncommon migrants or visitors to the reservation. The cerulean warbler, listed by the state as in need of
management, has been recorded during the breeding season on the ORR but is currently listed as a

potential breeding bird on the ORR (Roy et al. 2014) as its actual breeding status is still uncertain. The

bald eagle (Fig. 1.4), also listed by the state as in need of management, is a year-round resident in
Tennessee, though it can be difficult to find on the reservation from September through November. One
bald eagle nest was confirmed on the reservation in 2011, and this pair nested again in 2012, 2013, and
2014. A second bald eagle nest, with an eaglet, was discovered in 2013. Adult eagles were observed at

this nest in 2014, and eaglets were successfully fledged from the Poplar Creek nesting location in 2015. Other
species such as the northern harrier, great egret, and yellow-bellied sapsucker are migrants, winter residents,
or casual visitors and are not known to nest on the reservation. The golden-winged warbler, listed by the
state as in need of management, was sighted once (in May 1998) on the reservation, as was the Lincoln’s
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sparrow (Melospiza lincolnii, in May 2014, no listed status). Barn owls have been known to nest on the
reservation in the past and are still occasionally seen on the reservation.

ORNL2012-PO1070

v Ty

Fig. 1.4. Bald eagle nest on the Oak Ridge Reservation.
[Source: Jason Richards, ORNL photographer.]

With many northern lakes freezing solid during the winter of 2013-2014, white-winged scoters
(Melanitta fusca) and red-necked grebes (Podiceps grisegena) made rare appearances in East Tennessee
in February and March of 2014, though they were only recorded locally on boundary waters of the
reservation. Other uncommon birds for the ORR have been recorded in recent years, including several
species associated with wetland habitats. The sora, least bittern, and Virginia rail (Fig. 1.5) were all
observed at the K1007 P1 pond at ETTP in 2013, where high quality wildlife habitat has been established
as a result of recent restoration efforts. The sora, seen as recently as December 2013, is considered to be a
fairly common migrant throughout Tennessee but it is seldom seen on the ORR. The least bittern, heard in
July 2012 and then again in May and July of 2013, is an uncommon migrant and summer resident in
Tennessee. The Virginia rail, most recently observed in October 2013, was previously known only from
historic (early 1950s) records on the ORR (Roy et al. 2014). All three species have been listed by FWS as
“of management concern,” and the least bittern is also deemed in need of management by the State of
Tennessee (Table 1.1).

ORNL 2015-G00408/chj

Fig. 1.5. Interesting bird species sighted on the Oak Ridge Reservation in recent years: (a) sora,
(b) least bittern, and (c) Virginia rail.
[Source: Stock images courtesy of iStock.]
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One species of fish, the spotfin chub (Erimonax monachus), which is listed as threatened by both the state
and the federal government, has been sighted and collected in the city of Oak Ridge and may be present
on the ORR. The tangerine darter (Percina aurantiaca), a species listed by the state as in need of
management, has also been recorded in close proximity to the ORR. The lake sturgeon (Acipenser
fulvescens), state-listed as endangered, is known to inhabit the adjacent Clinch River. The Tennessee
dace, listed by the state as being in need of management, has been found in the Bear Creek watershed,
tributaries to the lower East Fork watershed, and Ish Creek and may occur in some sections of Grassy
Creek upstream of Scientific Ecology Group, Inc., and International Technology Corporation at Clinch
River kilometer 23 (e.g., south of west Bear Creek Road near Grassy Creek sampling point 1.9).

1.3.6.3 Threatened and Endangered Plants

Four plant species currently known to be on the ORR (spreading false foxglove, Appalachian bugbane,
tall larkspur, and butternut) have been under review for listing at the federal level and were listed under
the formerly used “C2” candidate designation. These species are now informally referred to as “special
concern” species by the US Fish and Wildlife Service. (Note: Appalachian bugbane is no longer listed by
Tennessee and does not have official federal status; therefore, it does not appear in Table 1.2.)

Seventeen plant species occurring on the ORR are listed by the state as endangered, threatened, or of
special concern and are listed in Table 1.2. An additional 10 threatened, endangered, or special concern
species are known to occur in the area and, although currently unconfirmed on the ORR, have the
potential to be present; these are also included in Table 1.2. Other plant populations are currently under
study on the ORR, which may lead to additions to the table below.

The Tennessee Heritage Program scientific advisory committee met in 2012 to revise the state’s Rare

Plant List. Those changes are now official. This has reduced the number of state-protected species on the
ORR by six. The protection of these six species on the ORR was a factor in their delisting.
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Table 1.2. Vascular plant species listed by state or federal agencies and
sighted/reported on or near the Oak Ridge Reservation, 2015

Species Common name Habitat on the ORR Status code?
Currently known to be or previously reported on the ORR
Aureolaria patula Spreading false foxglove River bluff FSC, S
Berberis canadensis American barberry Rocky bluff S
Bolboschoenus fluviatilis River bulrush Wetland S
Delphinium exaltatum Tall larkspur Barrens and woodlands FSC,E
Diervilla lonicera Northern bush-honeysuckle Rocky river bluff T
Draba ramosissima Branching whitlow-grass Limestone cliff S
Elodea nuttallii Nuttall waterweed Pond, embayment S
Eupatorium godfreyanum Godfrey’s thoroughwort Dry woods edge S
Fothergilla major Mountain witch-alder Woods T
Helianthus occidentalis Naked-stem sunflower Barrens S
Juglans cinerea Butternut Lake shore FSC, T
Juncus brachycephalus Small-head rush Open wetland S
Liparis loeselii Fen orchid Forested wetland T
Panax quinquifolius American ginseng Rich woods S, CE
Platanthera flava var. herbiola Tuberculed rein-orchid Forested wetland T
Spiranthes lucida Shining ladies’-tresses Boggy wetland T
Thuja occidentalis Northern white cedar Rocky river bluffs S
Rare plants that occur near and could be present on the ORR
Agalinis auriculata Earleaf false foxglove Calcareous barren FSC,E
Allium burdickii or A. tricoccom®  Ramps Moist woods S, CE
Lathyrus palustris Marsh pea Moist meadows S
Liatris cylindracea Slender blazing star Calcareous barren T
Lonicera dioica Mountain honeysuckle Rocky river bluff S
Meehania cordata Heartleaf meehania Moist calcareous woods T
Pedicularis lanceolata Swamp lousewort Calcareous wet meadow S
Pseudognaphalium helleri Heller’s catfoot Dry woodland edge S
Pycnanthemum torrei Torrey’s mountain-mint Calcareous barren edge S
Solidago ptarmicoides Prairie goldenrod Calcareous barren E

#Status codes:

CE = Status due to commercial exploitation.

E = Endangered in Tennessee.

FSC = Federal Special Concern; formerly designated as C2. See Federal Register, February 28, 1996.

S = Special concern in Tennessee.

T = Threatened in Tennessee.
bRarnps have been reported near the ORR, but there is not sufficient information to determine which of the two species is
present or whether the occurrence may have been the result of planting. Both species of ramps have the same state status.

Acronyms
ORR = Oak Ridge Reservation
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1.3.6.4 Historical and Cultural Resources

Efforts continue to preserve the ORR’s rich prehistoric and historic cultural resources. Compliance with
the National Historic Preservation Act (NHPA) at ETTP is achieved and maintained in conjunction with
National Environmental Policy Act (NEPA) compliance. The scope of proposed actions is reviewed in
accordance with the ORR cultural resource management plan (Souza et al. 2001). ETTP has 135 facilities
that were eligible for inclusion on the National Register of Historic Places (NRHP), a National Park
Service (NPS) program to identify, evaluate, and protect historic and archeological resources in the US, as
well as numerous facilities that were not eligible for inclusion on the NRHP. To date, more than 800
facilities have been demolished. Artifacts of historical and/or cultural significance are identified before
demolition and are catalogued in a database to aid in the historic interpretation of ETTP. The reservation
contains more than 45 known prehistoric sites (primarily burial mounds and archeological evidence of
former structures), more than 250 historic pre-World War II structures, 32 cemeteries, and several
historically significant Manhattan Project-era structures.

The National Defense Authorization Act of 2015, passed by Congress and signed into law December 19,
2014, included provisions authorizing the Manhattan Project National Historical Park. On November 10,
2015, the Manhattan Project National Historical Park was established with the execution of an agreement
by the Secretaries of Energy and Interior. On the Oak Ridge Reservation, the boundaries of the National
Park include the X-10 Graphite Reactor, buildings 9731 and 9204-3 at the Y-12 National Security
Complex, and the K-25 Building Site at the East Tennessee Technology Park. The Park also includes
facilities and lands in Los Alamos, New Mexico and Hanford, Washington.

e X-10 Graphite Reactor — The building has been registered with the National Register of Historic
Places since 1966, and has been open for public access in varying fashions since that time.
Enhancing access and the visitor experience are part of DOE’s objectives moving forward in
implementing the National Park.

e Y-12 National Security Complex — Buildings 9731 and 9204-3 were eligible for listing on the
National Register of Historic Places, and both are currently unavailable for regular public access.
Irregular public access to both facilities has occurred as recently as Nov. 12, 2015, when DOE
facilitated public tours to both buildings in celebration of the establishment of the National Park.
Enhancing safe access while protecting DOE’s mission capabilities is part of DOE’s objectives
moving forward in implementing the National Park.

e K-25 Building Site — The K-25 Building site is already undergoing extensive historic
interpretation activities implemented separately and independently of the National Park. Enabling
safe access to the former site of the K-25 Building is part of DOE’s objectives in moving forward
with the implementation of the National Park. As part of the activities to establish the Park, DOE
released the K-25 Virtual Museum, which details the history of the K-25 Gaseous Diffusion Plant
through narrative and photographs and can be found at http://www.k-25virtualmuseum.org/.

In addition, seven historic ORR properties are individually listed in the NRHP:

Freels Bend Cabin

Graphite Reactor

New Bethel Baptist Church and Cemetery

Oak Ridge Turnpike Checking Station

George Jones Memorial Baptist Church and Cemetery
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e Bear Creek (Scarboro) Road Checking Station
o Bethel Valley Road Checking Station

Although not yet listed in the NRHP, an area known as the Wheat Community African Burial Grounds
was dedicated in June 2000, and a memorial monument was erected.

A memorandum of agreement (MOA) for the interpretation of historical properties at ETTP was signed in
2012 by DOE Oak Ridge Office (OROQ), the State Historic Preservation Officer (SHPO), the Advisory
Council on Historic Preservation (ACHP), the City of Oak Ridge, and the East Tennessee Preservation
Alliance. The MOA is being implemented through planning for a museum that will highlight the historic
aspects of ETTP and of the communities that were displaced during the construction of the site. Details
are provided in Chapter 3, Sections 3.3.4 and 3.8.2. A final MOA was signed in August 2012 finalizing
the aspects set forth in the mitigation plan. During 2013, a request for proposal was issued for a
Professional Design Team and Museum Professional as specified in the MOA. Nine firms were
prequalified, and the selection and award were executed April 1, 2014. The procurement process for the
K-25 Virtual Museum web design firm was also begun in 2013 and awarded September 2, 2014. An
MOA was signed by the US Department of Interior and DOE on November 10, 2015 creating the new
Manhattan Project Historic National Park. The K-25 Virtual Museum website (K-25 Virtual Museum
2015) was launched in conjunction with the signing of the MOA.

Two site-wide programmatic agreements among DOE ORO, SHPO, and ACHP concerning management
of historical and cultural properties at ORNL and at Y-12 have been enforced since their respective
approvals.

1.4 Oak Ridge Sites
1.4.1 Oak Ridge National Laboratory

ORNL, managed for DOE by UT-Battelle, LLC, a partnership of the University of Tennessee and Battelle
Memorial Institute, is the largest science and energy national laboratory in the DOE system (Fig. 1.6),
conducting basic and applied research to deliver transformative solutions to compelling problems in
energy and security. The laboratory is home to several of the world’s top supercomputers and is a leading
neutron science and nuclear energy research facility that includes SNS and HFIR. ORNL hosts a DOE
leadership computing facility, home of the Titan supercomputer; one of DOE’s nanoscience centers, the
Center for Nanophase Materials Sciences; one of DOE’s energy research centers, the BioEnergy Science
Center; and a DOE innovation hub, the Consortium for Advanced Simulation of Light-Water Reactors.
UT-Battelle also manages the US ITER project for DOE.
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ORNL 2011-P02352

1 Try”
Fig. 1.6. The Oak Ridge National Laboratory.

ORNL, formerly called X-10, was established in 1943 to support the Manhattan Project. From an early
focus on chemical technology and reactor development, ORNL’s research and development (R&D)
portfolio broadened to include programs supporting DOE missions in scientific discovery and innovation,
clean energy, and nuclear security. Today there are about 4,400 workers at ORNL, and the laboratory’s
extensive capabilities for scientific discovery and innovation are applied to the delivery of mission
outcomes for DOE and other sponsors.

The Transuranic Waste Processing Center (TWPC) is located on a tract of land about 10.5 ha (26 acres) in
size in the Melton Valley area of ORNL about 120 ft west of the existing Melton Valley Storage Tanks.
TWPC is managed by North Wind Solutions, LLC (NWSol) for DOE. TWPC’s mission is to receive
transuranic (TRU) waste for processing, treatment, repackaging, and shipment to designated facilities for
final disposal. Waste that is determined to be non-TRU (e.g., low-level radioactive waste, mixed low-
level waste) is shipped to the Nevada National Security Site (NNSS) or other approved facilities.

DOE remains focused on disposing of a significant inventory of uranium-233 (***U) stored in Building
3019 at ORNL. This special nuclear material requires strict safeguards and security controls to protect
against access. The **U Project’s objective is to address safeguards and security requirements, eliminate
safety and nuclear criticality concerns, and safely dispose of the material. In 2015, DOE successfully
resolved the concerns associated with the disposition of the Consolidated Edison Uranium Solidification
Project (CEUSP) material. CEUSP originated from a 1960s research and development test of thorium and
uranium fuel at Consolidated Edison’s Indian Point 1 Nuclear Plant in New York. Isotek Systems LLC
(Isotek) manages activities at the Building 3019 complex for DOE and is responsible for activities
associated with processing, down-blending, and packaging the DOE inventory of *°U stored in the
complex.

URS | CH2M Oak Ridge LLC (UCOR) is the DOE ORR cleanup contractor. The scope of UCOR
activities at ORNL includes long-term surveillance, maintenance, and management of inactive waste
disposal sites, structures, and buildings such as former reactors and isotope production facilities. Other
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activities include groundwater monitoring, TRU waste storage, and operation of the liquid low-level and
process waste systems and the off-gas collection and treatment system.

1.4.2 The Y-12 National Security Complex

The original Y-12 Complex was constructed as part of the World War Il Manhattan Project and began
operations in November 1943. The first site mission was the separation of *°U from natural uranium by
an electromagnetic separation process. At its peak in 1945, more than 22,000 workers were employed at
the site.

Today, as part of the NNSA Nuclear Security Enterprise, the Y-12 Complex (Fig. 1.7) serves as the
nation’s only source of enriched uranium nuclear weapons components and provides enriched uranium
for the US Navy. The Y-12 Complex is a leader in materials science and precision manufacturing and
serves as the main storage facility for the nation’s supply of enriched uranium. The Y-12 Complex also
supports efforts to reduce the risk of nuclear proliferation and performs complementary work for other
government agencies.

UCOR is the DOE ORR cleanup contractor responsible for mercury remediation at the Y-12 Complex. In
2015, DOE headquarters approved the Outfall 200 Mercury Treatment Facility (MTF) Conceptual Design
Report, as well as plans to proceed with MTF design. The goal of the MTF is to reduce the mercury
concentration in water exiting the Y-12 Complex. Outfall 200 is the point at which the west end Y-12
storm drain system discharges to Upper East Fork Poplar Creek. Mercury from historical operations is
present in the Outfall 200 storm water entering Poplar Creek. Also in 2015, eight pre-design studies to
evaluate storm water chemistry, optimal treatment parameters, potential water diversion strategies, storm
impacts on mercury levels, and other parameters were completed to provide information to support MTF
siting and design.

In support of mercury clean-up efforts, research and technology development activities focused on the
major factors influencing the accumulation of mercury in fish (fish are the major route of both human and
wildlife exposure). Three lines of investigation for East Fork Poplar Creek were developed to (1) examine
potential downstream sources, such as bank soil and sediment control, (2) study the ecology and how
differences in food chain processes may influence the uptake of mercury in fish, and (3) investigate the
water chemistry and flow characteristics of the creek and its influence.

The MTF is being designed to treat up to 3,000 gallons of storm water per minute and includes a
2-million-gallon storage tank to collect storm water during peak flow conditions of up to 40,000 gallons
per minute and then treat the stored water after storm flow subsides. Captured storm water will be piped
to a treatment facility located on an available site east of Outfall 200. Mercury treatment will be
accomplished using chemical precipitation, clarification, and media filtration. Treated water will be
discharged back into Upper East Fork Poplar Creek. The Outfall 200 MTF design incorporates flexibility
and expandability of treatment processes for mercury if required in the future.

Understanding the movement of mercury in the East Fork Poplar Creek system was deemed essential to
the development of new technologies and ultimately to the development of remedial options and
strategies for the creek. Early studies have pointed to the importance of bank soils and sediments as a
source of mercury to the creek, especially during high-flow events. Research is under way to examine
potential technologies that may limit mercury erosion. Stream management changes—such as controlling
nutrients or algae growth or managing fish populations—are also under investigation. In March 2015,
scientists issued a report titled Mercury Remediation Technology Development for Lower East Fork
Poplar Creek (ORNL/SPR-2014/645). This report offers science-based approaches and ideas for research
and technology development activities that may lead to new mercury remediation projects.
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ORNL 2012-G0034B/ch

Fig. 1.7. Y-12 National Security Complex.
1.4.3 East Tennessee Technology Park

What is now known as ETTP (Fig. 1.8) was originally named the K-25 Site, where the nation’s first
gaseous diffusion plant for enriching uranium as part of the Manhattan Project was located.

During the Cold War additional uranium enrichment facilities were built adjacent to K-25, forming a
complex officially known as the Oak Ridge Gaseous Diffusion Plant. Uranium enrichment operations at
the site ceased in 1987, and restoration and decontamination and decommissioning (D&D) activities
began soon after in preparation for ultimate conversion of the site to a private-sector industrial park to be
called the Heritage Center. Reindustrialization of the site began in 1996 when it was renamed the East
Tennessee Technology Park. Restoration of the environment, D&D of facilities, disposition of wastes,
and reindustrialization are the major activities at the site. During 2015, ETTP landlord contractor
functions and the majority of the ETTP cleanup program actions were managed by UCOR.

In 2015 three new businesses began operations at ETTP. Powerhouse Six, the third and largest solar array

on site, was also constructed in 2015. Powerhouse Six is a 1 megawatt solar array on 5 acres of former
DOE land that provides electricity to TVA through the City of Oak Ridge.
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Fig. 1.8. East Tennessee Technology Park.

1.4.4 Environmental Management Waste Management Facility

EMWMEF is located in eastern Bear Creek Valley near the Y-12 Complex and is managed by UCOR.
EMWMF was built for the disposal of waste resulting from Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) cleanup actions on the ORR. The original design was for the
construction, operation, and closure of a projected 1.3 million m® (1.7 million yd®) disposal facility. The
approved capacity was subsequently increased to 1.8 million m® (2.4 million yd®) to maximize use of the
footprint designated in a 1999 record of decision (ROD). The facility currently consists of six disposal
cells.

EMWMEF is an engineered landfill that accepts low-level, mixed low-level, and hazardous wastes from
CERCLA cleanup activities on the DOE ORR that meet specific waste acceptance criteria developed in
accordance with agreements with state and federal regulators. Waste types that qualify for disposal
include soil, dried sludge and sediment, solidified waste, stabilized waste, building debris, scrap
equipment, and secondary waste such as personal protective equipment, all of which must meet land
disposal restrictions. In addition to the solid waste disposal facility, EMWMEF operates a leachate
collection system. The leachate is treated at the ORNL Liquids and Gaseous Treatment Facility, which is
operated by UCOR.

1.45 Oak Ridge Environmental Research Park

In 1980, DOE established the Oak Ridge Environmental Research Park (Fig. 1.9). The research park
serves as an outdoor laboratory to evaluate the environmental consequences of energy use and
development and the strategies to mitigate those effects. It contains large blocks of forest and diverse
communities of vegetation that offer unparalleled resources for ecosystem-level and large-scale research.
Major national and international collaborative research initiatives use it to address issues such as multiple
stress interactions, biodiversity, sustainable development, tropospheric air quality, global climate change,

Introduction to the Oak Ridge Reservation 1-20



Oak Ridge Reservation Annual Site Environmental Report—2015

innovative power conductors, solar radiation monitoring, ecological recovery, and monitoring and
remediation.

Field sites at the research park provide maintenance and support facilities that permit sophisticated and
well-instrumented environmental experiments. These facilities include elaborate monitoring systems that
enable users to precisely and accurately measure environmental factors for extended periods of time.
Because the park is under the jurisdiction of the federal government, public access is restricted and
experimental sites and associated equipment are therefore not disturbed.

National recognition of the value of the research park has led to its use as a component of both regional-
and continental-scale research projects. Various research park sites offer opportunities for aquatic and
terrestrial ecosystem analyses of topics such as biogeochemical cycling of pollutants resulting from
energy production, landscape alterations, ecosystem restoration, wetland mitigation, and forest and
wildlife management.
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Fig. 1.9. The Oak Ridge Environmental Research Park.
1.4.6 Oak Ridge Institute for Science and Education

ORISE is managed by Oak Ridge Associated Universities (ORAU). ORISE addresses national needs in
assessing and analyzing environmental and health effects of radiation, beryllium, and other hazardous
materials; developing and operating medical and national security radiation emergency management and
response capabilities; and managing education programs to help ensure a robust supply of scientists,
engineers, and technicians to meet future science and technology needs. ORISE creates opportunities for
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collaboration through partnerships with other DOE facilities, federal agencies, academia, and industry in a
manner consistent with DOE objectives and the ORISE mission.

ORISE is located in an area 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,
operated by the University of Tennessee. The site houses offices, laboratories, and storage areas for the
ORISE program offices and support departments.

1.4.7 The National Nuclear Security Administration Office of Secure
Transportation, Agent Operations Eastern Command

Since 1947, DOE and its predecessor agencies have moved nuclear weapons, weapons components,
special nuclear materials, and other important national security assets by commercial and government
transportation modes. In the late 1960s, worldwide terrorism and acts of violence prompted a review of
procedures for safeguarding these materials. As a result, a comprehensive new series of regulations and
equipment was developed to enhance the safety and security of these materials in transit. Thus, modified
and redesigned transport equipment was created to incorporate features that more effectively enhance
self-protection and deny unauthorized access to the materials. Also during this time, the use of
commercial transportation systems was abandoned and a totally federal operation was implemented. The
organization within DOE NNSA responsible for this mission is the Office of Secure Transportation
(OST).

The NNSA OST Agent Operations Eastern Command (AOEC) Secure Transportation Center and
Training Facility is located on the ORR. NNSA OST AOEC is situated on about 723 ha (1,786 acres) of
the ORR and operates under a user permit agreement with DOE ORO. NNSA OST AOEC implements its
assigned mission transportation operations, maintains applicable fleet and escort vehicles, and continues
extensive training activities for its federal agents.
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2. Compliance Summary and Community
Involvement

DOE operations on the ORR are required to be in conformance with environmental standards established
by a number of federal and state statutes and regulations, EOs, DOE orders, contract-based standards, and
compliance and settlement agreements. Principal among the regulating agencies are EPA and TDEC.
These agencies issue permits, review compliance reports, participate in joint monitoring programs,
inspect facilities and operations, and oversee compliance with applicable regulations.

When environmental concerns or problems are identified during routine operations or during ongoing
self-assessments of compliance status, the issues are discussed with the respective regulatory agencies.
The following sections summarize the major environmental statutes and 2015 status for DOE operations
on the ORR. Several facilities at ETTP and the Oak Ridge Science and Technology Park sites have been
leased to private entities over the past several years through the DOE Reindustrialization Program. The
compliance status of these lessee operations is not discussed in this report.

Because of different permit reporting requirements and instrument capabilities, various units of measure
are used in this report. The list of units of measure and conversion factors provided on pages xxvi and
xxvii is intended to help readers convert numeric values presented in this document as needed for specific
calculations and comparisons.

2.1 Laws and Regulations

Table 2.1 summarizes the principal environmental standards applicable to DOE activities on the
reservation, the 2015 status, and references to the report sections that provide more detailed information.

2.2 External Oversight and Assessments

Inspections of ORR environmental activities conducted by regulatory agencies during 2015 are
summarized in Table 2.2. This table does not include internal DOE or DOE contractor assessments,
audits, or evaluations.

The State of Tennessee also conducts a program of independent monitoring and oversight of DOE
activities on the ORR through the Tennessee Oversight Agreement (TOA). TOA is a voluntary agreement
between DOE and the State of Tennessee and is designed to assure the citizens of Tennessee that their
health, safety, and environment are being protected through existing programs and substantial new
commitments by DOE. More information on TOA and reporting of monitoring conducted under TOA is
available at http://www.tennessee.gov/environment/topic/rem-oak-ridge-reservation-clean-up.
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Table 2.1. Applicable environmental laws/regulations and 2015 status

Regulatory program description

2015 status

Report sections

CAA and corollary State of Tennessee requirements
regulate the release of air pollutants through permits
and air quality limits. Emissions of

airborne radionuclides are regulated by EPA via
rad-NESHAPs authorization. Greenhouse gas
emissions inventory tracking and reporting are
regulated by EPA and DOE internal oversight.

CERCLA provides a regulatory framework for
remediation of the release or threat of release of
hazardous substances from past practices on the ORR.

CWA seeks to protect and improve surface water
quality by establishing surface water standards
enabled by a system of permits. Wastewater
discharges are regulated by NPDES permits issued by
TDEC.

EISA § 438 establishes requirements for federal
agencies to reduce storm water runoff from
development projects to protect water resources.

EPCRA, also referred to as SARA Title III, requires
reporting emergency planning information, hazardous
chemical inventories, and environmental releases of
certain toxic chemicals to federal, state, and local
authorities.

In 2015, all activities on the ORR were conducted in accordance with CAA
requirements. One NOV was issued to UT-Battelle, LLC, by TDEC for failure to
permit two emergency generators in a timely manner. These two generators were
inadvertently omitted from an application submitted previously. The permit for
these two generators was issued by TDEC on January 23, 2015.

The ORR has been on the EPA NPL since 1989. The ORR FFA, initiated in 1992
among EPA, TDEC, and DOE, establishes the framework and schedule for
developing, implementing, and monitoring remedial actions on the ORR. The on-site
CERCLA Environmental Management Waste Management Facility (EMWMF) is
operated by UCOR for DOE. Located in Bear Creek Valley, EMWMF is used for
disposal of waste resulting from CERCLA cleanup actions on the ORR, including
ORNL. EMWMF is an engineered landfill that accepts low-level radioactive,
hazardous, asbestos, and PCB wastes and combinations of the aforementioned
wastes in accordance with specific waste acceptance criteria under an agreement
with state and federal regulators.

No NOVs were issued for CERCLA-related ORR actions during 2015.

Discharges to surface water at each of the three major ORR sites are governed by
NPDES permits. A compliance rate of >99% was achieved by all three major ORR
sites in 2015. Four effluent limit exceedances occurred at the ORNL STP in May
2015. Corrective actions including sludge-management system improvements were
completed before the end of May 2015. See Appendix D for more information.

To comply with EISA, a variety of storm water management techniques referred to as
GI or LID practices have been implemented on the ORR. The site sustainability plans
and associated reporting provide data on sustainability projects and support

EISA § 438 compliance.

In 2015, DOE facilities on the ORR were operated in accordance with emergency
planning and reporting requirements.
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Table 2.1. Applicable environmental laws/regulations and 2015 status (Continued)

Regulatory program description

2015 status

Report sections

NEPA requires consideration of how federal

During 2015, DOE planning and decision making activities on the ORR were

actions may impact the environment and an examination conducted in accordance with NEPA requirements.

of alternatives to the actions. NEPA also requires that

decisions include public input and involvement through

scoping and review of NEPA documents.

NHPA provides protection for the nation’s
historic resources by establishing a
comprehensive national historic preservation
policy.

ORR Protection of Wetlands Programs are
implemented to minimize the destruction, loss, or
degradation of ORR wetlands and to preserve and
enhance their beneficial value.

RCRA governs the generation, storage, handling,
and disposal of hazardous wastes. RCRA also
regulates USTs containing petroleum and hazardous
substances, universal waste, and recyclable used oil.

SDWA establishes minimum drinking water
standards and monitoring requirements.

TSCA regulates the manufacture, use, and
distribution of a number of toxic chemicals.

The ORR has several facilities eligible for inclusion in the NRHP. Proposed activities
are reviewed to determine potential adverse effects on these properties, and

methods to avoid or minimize harm are identified. During 2015, activities on the ORR
were in compliance with NHPA requirements.

Surveys for the presence of wetlands are conducted on a project or program
as-needed basis through NEPA and other reviews. Wetland protection on the ORR is
conducted in accordance with 10 CFR 1022 and EO 11990, Protection of Wetlands.

The Y-12 Complex, ORNL, and ETTP are defined as large-quantity generators of
hazardous waste because each generates more than 1,000 kg of hazardous waste per
month. Each site is also regulated as a handler of universal waste. In addition, several
permits have been issued for hazardous waste management units on the ORR.

The City of Oak Ridge supplies potable water to the facilities on the ORR and is
responsible for meeting all regulatory requirements for drinking water. In 2015,
sampling results for ORNL’s water system residual chlorine levels, lead and
copper levels, bacterial constituents, and disinfectant by-products were all within
acceptable limits.

In 2015, UT-Battelle operated 16 PCB waste storage areas in generator buildings.
ORR facilities manage TSCA-regulated materials, including PCBs. The ORR PCB
FFCA between EPA and DOE continues to provide a mechanism to address legacy
PCB-use issues across the ORR. The agreement specifically addresses the
unauthorized use of PCBs, storage and disposal of PCB waste, PCB spill cleanup
and/or decontamination, PCBs mixed with radioactive materials, PCB research and
development, and records and reporting requirements for the ORR. EPA is updated
annually on the status of DOE actions with regard to management and disposition
of legacy PCBs covered under the ORR PCB FFCA. One unauthorized use of
PCBs was discovered and reported in pipe-coating material in the 7900 area.
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Table 2.1. Applicable environmental laws/regulations and 2015 status (Continued)

Regulatory program description

2015 status

Report sections

Bald and Golden Eagle Protection Act (16 U.S.C.
668-668d) protects bald and golden eagles by
prohibiting, except under certain specified conditions,
the taking or possession of and commerce in such
birds. The act imposes criminal and civil penalties for
any such actions.

Endangered Species Act prohibits activities that
would jeopardize the continued existence of an
endangered or threatened species or cause adverse
modification to a critical habitat.

Migratory Bird Treaty Act protects migratory birds
by governing the taking, killing, possession,
transportation, and importation of such birds,
including their eggs, parts, and nests and any product,
manufactured or not, from such items.

DOE O 231.1B, Environment, Safety and Health
Reporting, ensures timely collection, reporting,
analysis, and dissemination of information on
environment, safety, and health issues.

DOE O 435.1, Change 1, Radioactive Waste
Management, is implemented to ensure that all
DOE radioactive waste is managed in a manner
that protects workers, public health and safety,
and the environment.

DOE O 436.1, Department Sustainability, provides
requirements and responsibilities for managing
sustainability within DOE to ensure the department
carries out its missions in a sustainable manner that
addresses national energy security and global
environmental challenges and advances sustainable,
efficient, and reliable energy for the future.

Bald eagles are known to frequent the ORR year-round. Currently there are two
active bald eagle nests on the ORR that are protected in accordance with this act.
Eaglets were successfully fledged from a Poplar Creek nesting location in 2015.

The ORR is host to several plant and animal species that are categorized as
endangered, threatened, or of special concern and that are protected in accordance
with this act.

The ORR hosts numerous migratory birds that are protected under this act.

The Oak Ridge Reservation Annual Site Environmental Report for 2015
summarizes ORR environmental activities during 2015 and characterizes
environmental performance.

Waste certification programs that are protective of workers, the public, and the
environment have been implemented for all activities on the ORR to ensure
compliance with this DOE order.

DOE contractors on the ORR have developed SSPs and have implemented EMSs
that are incorporated with the contractors’ ISMSs to promote sound stewardship
practices and to ensure compliance with this DOE order.

1.3.6.2

1.3.6.2

1.3.6.2

All chapters
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4.2
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Table 2.1. Applicable environmental laws/regulations and 2015 status (Continued)

Regulatory program description

2015 status

Report sections

DOE O 458.1, Radiation Protection of the Public
and the Environment, issued in June 2011, canceled
DOE O 5400.5 and was established to protect
members of the public and the environment against
undue risk from radiation. This order established
standards and requirements for operations of DOE
and DOE contractors.

DOE O 5400.5, Radiation Protection, was established
to protect members of the public and the environment
against undue risk from radiation. This order established
standards and requirements for operations of DOE and
DOE contractors.

EO 13186, Responsibilities of Federal Agencies to
Protect Migratory Birds, identifies the
responsibilities of federal agencies to promote the
conservation of migratory bird populations.

EO 13693, Executive Order -- Planning for Federal
Sustainability in the Next Decade, instructs federal
agencies to increase efficiency and improve their
environmental performance, which will protect our
planet for future generations and save taxpayer dollars
through avoided energy costs.

In 2015, DOE O 458.1 was the primary contractual obligation for radiation protection
programs for UT-Battelle, LLC and CNS, and for all UCOR work scope areas where
existing CERCLA Decision Documents do not specifically identify DOE O 5400.5
requirements. A dose assessment, performed to ensure that the total dose to members
of the public from all DOE ORR pathways did not exceed the 100 mrem annual limit
established by this order, estimated the maximum 2015 dose to a hypothetically
exposed member of the public from all ORR potential exposure pathways combined
would be about 3 mrem. The 2015 maximum ED was about 3% of the limit given in
DOE O 458.1.

Clearance of property from ORNL, ETTP and the Y-12 Complex was conducted in
accordance with approved procedures that comply with DOE O 458.1.

DOE O 5400.5 is the primary environmental surveillance radiological ARAR for
most CERCLA activities across the ORR and will remain in force until the
individual CERCLA decision documents are reissued or revised to incorporate
DOE O 458.1. A dose assessment, performed to ensure that the total dose to
members of the public from all DOE ORR pathways did not exceed the 100 mrem
annual limit established by this order, estimated the maximum 2015 dose to a
hypothetically exposed member of the public from all ORR potential exposure
pathways combined would be about 3 mrem.

An MOU was entered into by DOE and FWS that meets the requirements under
Section 3 of EO 13186. The ORR hosts numerous migratory birds that are present
either seasonally or year-round. This MOU, which was updated in September
2013, strengthens migratory bird conservation on the ORR through enhanced
collaboration between DOE and FWS.

In 2015, EO 13693, Planning for Federal Sustainability in the Next Decade,
superseded EO 13514 and established a new Scope 1 and Scope 2 total reduction
target of 40% by 2025. Progress toward achieving DOE sustainability goals is
summarized in this report. ORR activities complied with the planning and
reporting requirements of these executive orders in 2015.

4.3.13
4.3.13
Chap. 7

Chap. 7

1.3.6.2

324
4234
5214
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Table 2.1. Applicable environmental laws/regulations and 2015 status (Continued)

Acronyms

ARAR = applicable, relevant, and appropriate requirement
CAA = Clean Air Act

CERCLA = Comprehensive Environmental Response, Compensation, and

Liability Act
CNS = Consolidated Nuclear Security, LLC
CWA = Clean Water Act
DOE = US Department of Energy
EISA = Energy Independence and Security Act
EMS = environmental management system
EMWMF = Environmental Management Waste Management Facility
EO = executive order
EPA = US Environmental Protection Agency
EPCRA = Emergency Planning and Community Right-to-Know Act
ETTP = East Tennessee Technology Park
FFA = Federal Facility Agreement
FFCA = Federal Facilities Compliance Agreement
FWS = US Fish and Wildlife Service
GI = green infrastructure
ISMS = integrated safety management system
LID = low impact development
MOU = memorandum of understanding
NEPA = National Environmental Policy Act

NESHAPs = National Emission Standards for Hazardous Air Pollutants

NHPA = National Historic Preservation Act

NOV = notice of violation

NPDES = National Pollutant Discharge Elimination System

NPL = National Priorities List

NRHP = National Register of Historic Places

ORNL = Oak Ridge National Laboratory

ORR = Oak Ridge Reservation

PCB = polychlorinated biphenyl

rad-NESHAPs = National Emission Standards for Hazardous Air Pollutants for
radionuclides

RCRA = Resource Conservation and Recovery Act

SARA = Superfund Amendments and Reauthorization Act

SDWA = Safe Drinking Water Act

SSP = site sustainability plan

STP = sewage treatment plant

TDEC = Tennessee Department of Environment and Conservation

TSCA = Toxic Substances Control Act

UCOR = URS | CH2M Oak Ridge LLC

UST = underground storage tank

Y-12 Complex = Y-12 National Security Complex

uolealasay abpiy yeo
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Table 2.2. Summary of regulatory environmental evaluations, audits, inspections, and
assessments conducted at Oak Ridge Reservation, 2015

Date Reviewer Subject Issues
ORNL
(including UT-Battelle, LLC; UCOR; Isotek; and WAL activities)

January 14 TDEC Annual CAA Inspection for ORNL and CFTF 0

February 19 City of Oak Ridge CFTF Wastewater Inspection 0

April 27-29 TDEC Annual RCRA Inspection for ORNL (including 1
TWPC)

April 29 1916-T2 Warehouse  1916-T2 Warehouse RCRA Inspection 0

August 3 City of Oak Ridge CFTF Wastewater Inspection 0

October 21-22 TDEC Annual CAA Inspection for ORNL and CFTF 0

October 28-29 City of Oak Ridge CFTF Wastewater Inspection 0

ETTP

March 9 TDEC Annual RCRA Compliance Inspection 1

June 2 TDEC RCRA TNHW-117 Permit Renewal 0

June 24 TDEC D&D Waste Shipment Audit 0

June 15 TDEC TDEC NPDES Permit Writer 0

ggptember 24 and TDEC NPDES Compliance Evaluation Inspection 0

Y-12 Complex

February 12 COR Semlanpual Industrial Pretreatment Compliance 0
Inspection

March 9-10 TDEC Annual CAA Inspection 0

September 16 COR Semlanpual Industrial Pretreatment Compliance 0
Inspection

November 17-19 TDEC Annual CAA Inspection 0

Acronyms:

CAA = Clean Air Act
CFTF = Carbon Fiber Technology Facility
COR = City of Oak Ridge

D&D = decontamination and decommissioning

ETTP = East Tennessee Technology Park
Isotek = Isotek Systems LLC

NPDES = National Pollutant Discharge Elimination System

ORNL = Oak Ridge National Laboratory

2.3 Reporting of Oak Ridge Reservation Spills and Releases

CERCLA hazardous substances are substances considered to be harmful to human health and the

RCRA = Resource Conservation and Recovery Act
TDEC = Tennessee Department of Environment and

Conservation

TNHW = Tennessee Hazardous Waste Permit

TWPC = Transuranic Waste Processing Center

UCOR = URS | CH2M Oak Ridge LLC

WAI = Wastren Advantage, Inc.

Y-12 Complex = Y-12 National Security Complex

environment. Many are commonly used substances that are harmless in normal uses but can be dangerous
when released. CERCLA establishes reportable quantities (RQ) for hazardous substance releases. Any
hazardous substance release exceeding an RQ triggers reports to the National Response Center, the State
Emergency Response Center, and community coordinators. Discharges of oil must be reported if they
“cause a film or sheen upon or discoloration of the surface of the water or adjoining shorelines or cause a

sludge or emulsion to be deposited beneath the surface of the water or upon adjoining shorelines”
(40 CFR 110.3[b]).
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The Y-12 Complex had one unplanned release of a hazardous substance which required notification of the
regulatory agencies. On June 9, 2015 during the demolition of Building 9808, 2,117 pounds of mercury
and mercury-containing sludge were spilled, which exceeded a hazardous substance reportable quantity.
This event was reported to the appropriate agencies in accordance with regulatory requirements. See
Section 4.3.11 for more information.

2.4 Notices of Violations and Penalties

ETTP received one environmental violation in 2015. This violation occurred at ETTP during a routine
inspection for a missing used oil drum label on a drum in the facility’s garage. The condition was
immediately corrected and documented in UCOR’s QAS tracking system. No penalties were assessed in
2015.

Although a notice of violation was issued by TDEC on August 5, 2015 for a drinking water monitoring
deficiency, the Y-12 Plant Water System retains the state’s “Approved” designation.

A notice of violation (NOV) issued to UT-Battelle by TDEC was received on January 20, 2015 for failure
to include two emergency generators in a timely manner in the ORNL site air permit. This was self-
reported to TDEC on November 11, 2014 and the omission has since been corrected. The two generators
are now included in a permit issued January 23, 2015.

No other environmental NOVs, penalties, or consent orders were issued on the reservation during 2015.

2.5 Community Involvement

Many community involvement activities were provided by and/or supported by the DOE and its
contractors in 2015 across a diverse range of subjects and activities. These included, but were not limited
to, ETTP historic interpretation efforts, Manhattan Project National Historical Park public meetings and
engagement, American Museum of Science and Energy community meetings hosted by the City of Oak
Ridge, ETTP airport public meetings, public comment periods for draft environmental assessments, and
Community Relations Council meetings. During 2015 organizations such as Great Smoky Mountains
National Park, the East Tennessee Foundation, Oak Ridge Associated Universities Science Bowl,
America Recycles Day activities, and local charities benefited from DOE and its contractors’ efforts.

2.5.1 Public Comments Solicited

To keep the public informed of comment periods and other matters related to cleanup activities on the
ORR, DOE publishes online notices (http://energy.gov/orem/services/community-engagement), conducts
public meetings, and issues notices in local newspapers as appropriate. Information regarding
environmental policy and DOE’s commitment to providing sound environmental stewardship practices
and keeping the public informed is available to the public via sponsored forums and public documents
such as this report.

2.5.2 Oak Ridge Site Specific Advisory Board

The Oak Ridge Site Specific Advisory Board (ORSSAB) is a federally appointed citizens’ panel that
provides independent advice and recommendations to the DOE Oak Ridge Environmental Management
(EM) Program. The board was formed in 1995 and is composed of up to 22 members chosen to reflect the
diversity of gender, race, occupation, views, and interests of persons living near the DOE ORR. Members
are appointed by DOE and serve on a voluntary basis without compensation.

Compliance Summary and Community Involvement 2-8


http://energy.gov/orem/services/community-engagement

Oak Ridge Reservation Annual Site Environmental Report—2015

Information on recommendations the board has made since its establishment, minutes of board and
committee meetings, and other information are available on the ORSSAB website at
http://www.energy.gov/ORSSAB.

Videos of the first hour of recent board meetings are posted on YouTube at
http://www.youtube.com/user/ORSSAB.

Additional information may be obtained by calling 865-241-4583 or 865-241-4584.
2.5.3 DOE Information Center

The DOE Information Center, located at 1 Science.Gov Way, Oak Ridge, Tennessee, is a one-stop
information facility that maintains a collection of more than 40,000 documents describing environmental
activities in Oak Ridge. The center is open Monday through Friday, 8 a.m. to 5 p.m. An online catalog
that can be used to search for DOE documents by author, title, date, and other fields is available at
http://doeic.science.energy.gov.

2.5.3.1 Telephone Contacts

e Agency for Toxic Substances and Disease Registry: 1-800-232-4636

e DOE Information Center: 865-241-4780; toll free 1-800-382-6938 (option 6)
e DOE Public Affairs Office: 865-576-0885

e DOE ORO Public Information Line: 1-800-382-6938

e EPA Region 4: 1-800-241-1754

e ORSSAB: 865-241-4583, 865-241-4584, 1-800-382-6938 (option 4)

e TDEC, DOE Oversight Division: 865-481-0995

2.5.3.2 Internet Sites

e Agency for Toxic Substances and Disease Registry: http://www.atsdr.cdc.gov

e American Recovery and Reinvestment Act: http://www.energy.gov/recovery-act

e DOE Main Website: http://www.energy.gov

e DOE Information Center: http://doeic.science.energy.gov

e EPA Region 4: http://www.epa.gov/region4
e ETTP: http://www.ettpreuse.com/default.htm
e ORNL: https://www.ornl.gov/

e ORSSAB: http://www.energy.gov/ORSSAB

e TDEC: http://www.tennessee.gov/environment/

e TDEC, DOE Oversight Division: http://www.tn.gov/environment/section/rem-remediation/energy-

oversight.shtml
e Y-12 National Security Complex:_http:/www.y12.doe.gov/

2.6 References

DOE 2015. 2015 Strategic Sustainability Performance Plan. US Department of Energy, Washington, DC.
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3. East Tennessee Technology Park

East Tennessee Technology Park (ETTP) was originally built during World War 11 as part of the Manhattan
Project. Formerly known as the K-25 Site, its primary mission was to enrich uranium for use in atomic weapons.
After the war, the mission was changed to include the enrichment of uranium for nuclear reactor fuel elements
and recycling of uranium recovered from spent fuel, and the name was changed to the “Oak Ridge Gaseous
Diffusion Plant” (ORGDP). In the 1980s, a reduction in the demand for nuclear fuel resulted in the shutdown of
the enrichment process, and production ceased. The emphasis of the mission then changed to environmental
management and restoration operations, and the name was changed to the “East Tennessee Technology Park.”

Environmental management and remediation operations consist of operations such as waste management, the
cleanup of outdoor storage and disposal areas, the demolition and/or cleanup of facilities, land restoration, and
environmental monitoring. Proper disposal of huge quantities of waste that were generated over the course of
production operations is also a major task. Beginning in the 1990s, reindustrialization (the conversion of
underused government facilities for use by the private sector) also became a major mission at ETTP.
Reindustrialization allows private industry to lease underused facilities, thus providing both jobs and a new use
for facilities that otherwise would have to be demolished. State and federally mandated effluent monitoring and
environmental surveillance at ETTP involve the collection and analysis of samples of air, water, soil, sediment,
and vegetation from ETTP and the surrounding area. Monitoring results are used to assess exposures to members
of the public and the environment, to assess the performance of treatment systems, to help identify areas of
concern, to plan remediation efforts, and to evaluate the efficacy of remediation efforts. In 2015, there was 100%
compliance with permit standards for emissions/discharges from ETTP operations.

On November 10, 2015, the US Department of Energy (DOE) and the US Department of Interior signed a
memorandum of agreement (MOA) establishing the Manhattan Project National Historic Park. The MOA
defines the respective roles and responsibilities of the departments in administering the park and includes
provisions for enhanced public access, management, interpretation, and historic preservation. The K-25 Building
Site, formerly the K-25 Gaseous Diffusion Building, is within the boundary of the newly established National
Park. As part of the activities to establish the park, DOE released the K-25 Virtual Museum, which details the
history of the K-25 Gaseous Diffusion Plant through narrative and photographs and can be found at
http://www.k-25virtualmuseum.orgy/.

3.1 Description of Site and Operations

Construction of the K-25 Site (Fig. 3.1) began in 1943 as part of the World War Il Manhattan Project. The
plant’s original mission was the production of enriched uranium for nuclear weapons. Enrichment was
initially carried out in the S-50 thermal diffusion process facility, which operated for one year, and the K-
25 and K-27 gaseous diffusion process buildings. 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. Following the war years, the site became officially known as the ORGDP.

After military production of highly enriched uranium (HEU) was concluded in 1964, the two original
process buildings were shut down. For the next 20 years, the plant’s primary missions were the
production of low enriched uranium fabricated into fuel elements for nuclear reactors throughout the
world. Other missions during the latter part of this 20-year period included developing and testing the gas
centrifuge method of uranium enrichment and laser isotope separation research and development.
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Fig. 3.1. East Tennessee Technology Park.

By 1985, the 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 diffusion cascades was announced in late 1987 and actions necessary to
implement that decision were initiated soon thereafter. Because of the termination of the original and
primary missions, ORGDP was renamed the “Oak Ridge K-25 Site” in 1989. Figure 3.2 shows the East
Tennessee Technology Park (ETTP) site areas before the start of decontamination and decommissioning
(D&D) activities. In 1996, the K-25 Site was renamed the “East Tennessee Technology Park” to reflect its
new mission. Figure 3.3 shows the ETTP areas designated for D&D activities through 2015.
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Fig. 3.2. East Tennessee Technology Park before the start of decontamination and
decommissioning activities in 1991.
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Fig. 3.3. East Tennessee Technology Park in 2015, showing progress in reindustrialization.

The ETTP mission is to reindustrialize and reuse site assets through leasing or transferring excess or
underutilized land and facilities and through incorporating commercial industrial organizations as partners
in the ongoing environmental restoration, D&D, and waste treatment and disposal.

The long-term goal of the US Department of Energy (DOE) for ETTP is to transfer as much of the site as
practicable out of DOE ownership and control for the development of a private business and industrial
park. The site is undergoing environmental cleanup of its land, as well as D&D of most of its buildings.
The reuse of key facilities through title transfer is part of the site’s closure plan. The cleanup approach
makes land and various types of buildings (e.g., office, manufacturing) suitable for private industrial use
and for title transfer to the Community Reuse Organization of East Tennessee (CROET) or other entities
such as the City of Oak Ridge. The facilities may then be subleased or sold, with the goal of stimulating
private industry and recruiting business to the area. These transfers also reduce maintenance costs for
DOE, which frees up additional money for environmental cleanup.

URS | CH2M Oak Ridge LLC (UCOR), the lead environmental management contractor for ETTP,
supports DOE in the reindustrialization program as part of the continuing effort to transform ETTP into a

private-sector industrial park. Unless otherwise noted, information on non-DOE entities located on the
ETTP site is not provided in this document.
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3.2 Environmental Management System

The UCOR Environmental Management System (EMS) is integrated with the UCOR Integrated Safety
Management System (ISMS). UCOR’s EMS is based on a graded approach for a closure and remediation
contract and reflects the elements and framework contained in International Organization for
Standardization (ISO) Standard 14001:2004 (1SO 2004), Environmental management systems—
Requirements with guidance for use. UCOR is committed to incorporating sound environmental
management, protection, and sustainability practices in all work processes and activities that are part of
the DOE Environmental Management (EM) program in Oak Ridge, Tennessee. UCOR’s environmental
policy states in part, “Our commitment to protect and sustain human, natural, and cultural resources is
inherent in our mission to complete environmental cleanup safely with reduced risks to the public,
workers, and the environment.” To achieve this, UCOR’s environmental policy adheres to the following
principles.

Management Commitment—Integrate responsible environmental practices into project operations.

Environmental Compliance and Protection (EC&P)—Comply with all environmental regulations and
standards.

Sustainable Environmental Stewardship—Minimize the effects of our operations on the environment
through a combination of source reduction, recycling, and reuse; sound waste management practices;
and pollution prevention.

Partnership/Stakeholder Involvement—Maintain partnerships through effective two-way
communications with our customers and other stakeholders.

3.2.1 Environmental Stewardship Scorecard

The Environmental Stewardship Scorecard is used to track and measure site-level EMS performance.
During 2015, UCOR received “green scores” for EMS performance. As an example, Fig. 3.4 presents
information on UCOR’s 2015 pollution prevention recycling activities related to solid waste reduction at
ETTP. UCOR recycles office and mixed paper, cardboard, phone books, newspapers, magazines,
aluminum cans, antifreeze, engine oils, batteries (lead acid, universal waste, and alkaline), universal waste
bulbs, plastic bottles, all types of #1 and #2 plastics, and surplus electronic assets, such as computers
(CPUs and laptops) and monitors (CRTs and LCDs). Other recycling opportunities include unique
structural steel, stainless-steel structural members, transformers, and electrical breakers.

UCOR’s exceptional electronics stewardship earned it an award in 2015 from the Green Electronics
Council for its use of Electronic Product Environmental Assessment Tool (EPEAT) methods. UCOR also
received a data driven award from participating in the US Environmental Protection Agency (EPA)’s
Federal Green Challenge to reduce federal government impact on the environment and make operations
more sustainable.
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Fig. 3.4. Pollution prevention recycling activities related to solid waste reduction at
East Tennessee Technology Park in CY 2015.

Additionally, UCOR internally recognized six projects for their pollution prevention/waste minimization
(P2/WMin) accomplishments in 2015. This included the reuse of 1,100 yd® of concrete waste as fill
material in the K-832 basin, the use of an enhanced waste cover and water conditioning at the
Environmental Management Waste Management Facility (EMWMF), which avoided the treatment of
thousands of gallons of water, and the construction and initiation of a second 1-megawatt (MW) solar
farm on the west end of the park. All together, these and other projects saved in excess of $3 million and
promoted sustainability goals by reducing waste, avoiding greenhouse gas production, and preserve
valuable landfill space.

In the area of alternative energy, Restoration Services, Inc. (RSI), in concert with UCOR, continued
operation of ETTP’s first solar farm on the east end of the plant property. Brightfield 1 (Fig. 3.5), as it is
known, is a 200-kW solar array located on a 0.405 ha (1-acre) tract purchased from CROET and built by
RSI as part of UCOR’s commitment to the revitalization of the former K-25 Site.

_ '4 /_//_/4
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Fig. 3.5. Brightfield 1 Solar Farm.
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RSI self-financed the project, using solar panels manufactured in Tennessee, and partnering with other
local small businesses for the installation. Power generated from Brightfield 1 is being sold to the
Tennessee Valley Authority (TVA) through the City of Oak Ridge Electric Department using a TVA
Generation Partners contract. The completed project was commissioned in April 2012 and is part of RSI’s
Brownfields to Brightfields (B2B) initiative that works to develop restricted use properties into solar
farms. Brightfield 1 energy production in its first year was 110% more than projected, with no downtime
due to maintenance issues. In Calendar Year (CY) 2015, Brightfield 1 produced 231,140 kWh of energy.

As mentioned above, through the cooperative efforts of DOE, UCOR, RS, Vis Solis, Inc., CROET, and
the City of Oak Ridge, a second solar farm—the Powerhouse 6 Solar Farm—uwas constructed on the west
end of the park. It is a 1-MW solar farm that became operational in April 2015 and provides renewable
energy, long-term lease income to CROET and boosters development at ETTP. This project provides
numerous benefits to the environment and the community at large, and includes the following:

e Generates enough clean energy to power more than 100 homes.

e Prevents pollution by removing the equivalent of 240 cars from the road annually (1,141 metric tons
of carbon dioxide).

e Provides brownfield reuse/redevelopment at ETTP.

e Supports the City of Oak Ridge renewable energy goals.

e Supports the TVA renewable energy initiative.

e  Offers community economic development jobs and property tax income to the City of Oak Ridge.
e Demonstrates benefits of ETTP reindustrialization.

e Supports DOE renewable energy goals.

o Demonstrates collaborative success between DOE and a public utility for renewable energy
development.

UCOR also continued to use green products whenever possible and evaluated large quantity purchases for
less toxic alternatives. In addition, UCOR maintained its extensive recycling program and benefitted the
local community through donations of proceeds to local charities from its aluminum beverage can (ABC)
recycling efforts.

3.2.2 Environmental Compliance

UCOR maintains various layers of oversight to ensure compliance with legal and other requirements. The
methods of evaluation include independent assessments by outside parties, management assessments
conducted by functional or project organizations, and routine field walk downs conducted by a variety of
functional and project personnel. Management and independent assessments are performed in accordance
with Management Assessment, PROC-PQ-1420, and Independent Assessment, PROC-PQ-1401.
Assessments are scheduled on the UCOR Quality Assurance System (QAS) in accordance with
PROC-PQ-1420. Records are maintained for all formal assessments and audits. Issues identified in
assessments are handled, as required, by 1SO 14001:2004, Section 4.5.3, “Nonconformity, Corrective
Action, and Preventive Action” (ISO 2004).
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3.2.3 Environmental Aspects/Impacts

Using a graded approach appropriate for EMS includes an environmental policy that provides a unified
strategy for the management, conservation, and protection of natural resources; the control and
attenuation of risks; and the establishment and attainment of all environment, safety, and health (ES&H)
goals. UCOR works continuously to improve EMS to reduce impacts from activities and associated
effects on the environment (i.e., environmental aspects) and to communicate and reinforce this policy to
its internal and external stakeholders.

3.2.4 Environmental Performance Objectives and Targets

UCOR conserves and protects environmental resources by incorporating environmental protection and the
elements of an enabling EMS into the daily conduct of business; fostering a spirit of cooperation with
federal, state, and local regulatory agencies; and using appropriate waste management, treatment, storage,
and disposal methods.

The environmental performance objectives are to achieve zero unpermitted discharges to the
environment; comply with all conditions of environmental permits, laws, regulations, and DOE orders;
integrate EMS and environmental considerations as part of ISMS; and, to the extent practicable, reduce
waste generation, prevent pollution, maximize recycle and reuse potential, and encourage
environmentally preferable procurement of materials with recycled and biobased content.

UCOR has established a set of core EMS objectives that remain relatively unchanged from year to year.
These objectives are generally applicable to all operations and activities throughout UCOR’s work scope.
The core environmental objectives are based on complying with applicable legal requirements and
sustainable environmental practices contained in DOE O 436.1, Departmental Sustainability (DOE
2011a), and include the following:

e Comply with all environmental regulations, permits, and regulatory agreements.

¢ Reduce or eliminate the acquisition, use, storage, generation, and/or release of toxic, hazardous, and
radioactive materials; waste; and greenhouse gas emissions through acquisition of environmentally
preferable products, conduct of operations, waste shipment, and pollution prevention and waste
minimization (P2/WMin) and sustainable practices.

o Reduce degradation and depletion of environmental resources through postconsumer material
recycling; energy, fuel, and water conservation efforts; and use or promotion of renewable energy,
and transfer for reuse valuable real estate assets.

3.2.5 Implementation and Operations

UCOR protects the safety and health of workers and the public by identifying, analyzing, and mitigating
aspects, hazards, and impacts from ETTP operations, and by implementing sound work practices. All
UCOR employees and subcontractors are held responsible for complying with all ES&H requirements
during all work activities and are expected to correct noncompliant conditions immediately. UCOR’s
internal management assessments also provide a measure of how well EMS attributes are integrated into
work activities through ISMS. UCOR has embodied its program for EC&P of natural resources in a
companywide EM and protection policy. The policy is UCOR’s fundamental commitment to
incorporating sound EM practices into all work processes and activities.
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3.2.6 Pollution Prevention/Waste Minimization (P2/WMin)

UCOR’s work control process requires that all waste-generating activities be evaluated for source
reduction and that product substitution be used to produce less toxic waste, when possible. The reuse or
recycling of building debris or other wastes generated is evaluated in all cases.

The ETTP EMS program fosters pollution prevention at every level of its operations, from routine
office recycling to more esoteric reuse and recycling at the project field level. UCOR’s pollution
prevention program is successful because it is tightly bound to its work control process. Thus many
unique applications of material reuse and recycling have resulted, many of which have been captured
through its internal P2 awards program. Some recent examples are: The reuse of 1,100 yd® of
concrete waste as fill material in the K-832 basin and the reuse of rock from the K-31 berm in fill
material for a total savings of $89,000.

The innovative water conditioning at the EMWMF contact water ponds (CWPs) to chemically reduce
hexavalent chromium to the less toxic trivalent chromium. The cost avoidance associated with water
shipment and treatment was estimated at $3.2 million.

The reuse of various UCOR properties through the Government Services Administration’s property
reuse program, which included 38 printers, 34 monitors, and 638 shoring jacks. This avoided disposal
and saved valuable landfill space.

The disposition of approximately $50,000 of unused office supplies through the ORNL’s property
sales. The UCOR Local Safety Improvement Team (LSIT) sponsored a cleanout of the K-1007
building, which was responsible for the success of this project.

The reuse of 400 yd® of clean soil at the Nuclear High Hazard Operations (NHHO) Y-12 National
Security Complex (Y-12), which resulted in a $20,000 savings. The NHHO Oak Ridge National
Laboratory (ORNL) group also recycled 20 yd® of unused metal pipe, which resulted in a cost savings
of $4,000, in addition to saving valuable landfill space.

Through the cooperative efforts of DOE, UCOR, RSI, Vis Solis, Inc., CROET, and the City of Oak
Ridge, a second solar farm was built and made operational in April 2015. It is a 1-MW solar farm that
provides renewable energy, provides long-term lease income to CROET, and boosts development at
ETTP.

Total savings of the winning projects were in excess of $3.3 million and in many cases, valuable landfill
space and virgin materials were conserved. The internal awards will be evaluated for possible nomination
for national levels awards (e.g., the DOE Headquarters Annual Award Program).
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3.2.7 Competence, Training, and Awareness

The UCOR training and qualification process ensures that needed skills for the workforce are identified
and developed. The process also documents knowledge, experience, abilities, and competencies of the
workforce for key positions requiring qualification. This process is described in PROC-TC-0702,
Training Program. Completion and documentation of training, including required reading, are managed
by the Local Education Administration Requirements Network (LEARN).

3.2.8 Communication

UCOR communicates externally regarding environmental aspects through the UCOR public website,
which includes a link to its environmental policy statement, POL-UCOR-007; a list of environmental
aspects; and a link to the Integrated Safety Management System Description, PPD-EH-1400. A number of
other documents and reports that address environmental aspects and cleanup progress are also published
and made available to the public [e.g., ASER and the annual cleanup progress report (UCOR 2015a)].
UCOR participates in a number of public meetings related to environmental activities at the site [e.g., Oak
Ridge Site Specific Advisory Board (ORSSAB) meetings, which include community stakeholders, permit
review public meetings, and Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) of 1980 decision document public meetings]. Written communications from external parties
are tracked using the weekly Open Action Report.

3.2.9 Benefits and Successes of Environmental Management System
Implementation

An EMS program provides many benefits to an organization’s success. Based upon the simplified model
of Do-Act-Check, it provides a framework by which work incorporates environmental hazards into its
work control and planning. This translates into many returns to the organization. UCOR uses EMS
objectives and targets, an internal pollution prevention recognition program, environmentally preferable
purchasing, work control processes, and a recycle program to meet sustainability and stewardship goals
and requirements. The approach is outlined in UCOR’s Pollution Prevention and Waste Minimization
Program Plan for the East Tennessee Technology Park, Oak Ridge, Tennessee (UCOR 2016, UCOR-
4127/R4). In 2015, the UCOR EMS program underwent the independent program verification required
triennially by EO 13423 (CEQ 2007, EO 13423), which resulted in zero findings, two observations, and
four proficiencies.

3.2.10 Management Review

Senior management review of EMS is performed at several layers and frequencies. A formal
review/presentation with UCOR senior management that addresses the requirement elements contained in
this section is conducted at least once per year. At least two of the senior managers are present for
management reviews. The ISMS description is updated annually to address improvements and lessons
learned and to update objectives and targets as necessary and signed by the UCOR president and project
manager. The environmental policy is also reviewed during the management review annually and revised
as necessary.

3.3 Compliance Programs and Status
During 2015, ETTP operations were conducted in compliance with contractual and regulatory

environmental requirements, and there were no National Pollutant Discharge Elimination System
(NPDES) permits or Clean Air Act (CAA) noncompliances. Figure 3.6 shows the trend of NPDES
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compliance at ETTP since 1999. One environmental violation was issued at the ETTP during a routine
inspection for a missing used oil drum label on a drum in the facility’s garage. The condition was
immediately corrected and documented in UCOR’s QAS tracking system. The following sections provide
more detail on each compliance program and the related activities in 2015.

East Tennessee Technology Park

NPDES Noncompliances Through 12/31/15

50 -
O Spill/Unpermitted Discharge
B Administrative Error
40 B Permit Limit Exceedance
30 - Goal: Continuous improvement to zero
NPDES noncompliances at the ETTP.
20 A

@&@@@@@x» "'\'.”x"‘\"
C‘oo C‘co i N o ol

NPDES noncompliance history for ETTP storm water outfalls and K-1407-J Central Neutralization Facility

(The final discharge from K-1407-J Central Neutralization Facility occurred in August 2013.)

5

Fig. 3.6. East Tennessee Technology Park (ETTP) National Pollutant Discharge Elimination System
(NPDES) permit compliance since 1999.

3.3.1 Environmental Permits

Table 3.1 contains a list of environmental permits that were in effect at ETTP in 2015.

3.3.2 Notices of Violation and Penalties

ETTP received one environmental violation in 2015. This violation occurred at ETTP during a routine
inspection for a missing used oil drum label on a drum in the facility’s garage. The condition was
immediately corrected and documented in UCOR’s QAS tracking system. There were no penalties
assessed in 2015.

3.3.3 Audits and Oversight

Table 3.2 presents a summary of environmental audits and oversight visits conducted at ETTP in 2015.
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Table 3.1. East Tennessee Technology Park Environmental Permits, 2015

Regu_latory Permit title/description Permit number Issue date Expiration date Owner Operator Responsible
river contractor

CAA State permit to operate an air 069346P 03-03-2015 10-01-2024 DOE? UCOR UCOR
contaminant source—internal Amended
combustion engine—powered 04-21-2015
emergency generators and fire
water pump

CWA NPDES permit for storm water TNO0002950 2-01-15 3-31-20 DOE UCOR UCOR
discharges

CWA State operating permit—waste SOP-05068 07-01-14 02-28-19 DOE TFE TFE
transportation project; Blair
Road and Portal 6 sewage
pump and haul permit

CWA State operating permit—ETTP SOP-99033 07-01-15 06-30-20 UCOR UCOR UCOR
holding tank/haul system for
domestic wastewater

UST Authorized/certified USTs at Customer ID 03-20-89 Ongoing DOE UCOR UCOR
K-1414 Garage 30166

Facility ID
073008

RCRA ETTP container storage and TNHW-165 09-15-15 09-15-25 DOE UCOR UCOR
treatment units

RCRA Hazardous waste corrective TNHW-164 09-15-15 09-15-25 DOE DOE/AII® DOE/AII?

action document (encompasses
entire ORR)

®DOE and all ORR are co-operators of hazardous waste permits.

Acronyms

CAA = Clean Air Act

CWA = Clean Water Act

DOE = US Department of Energy

ETTP = East Tennessee Technology Park
ID = identification (number)

NPDES = National Pollutant Discharge Elimination System
ORR = Oak Ridge Reservation

RCRA = Resource Conservation and Recovery Act
SOP = state operating permit

TFE = Technical and Field Engineering, Inc.
UCOR = URS | CH2M Oak Ridge LLC

UST = underground storage tank

UoneAlasay abpry Me0

G10c—10day [ejuswuolIAUg 911S [enuuy
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Table 3.2. Regulatory oversight, assessments, inspections, and site visits at
East Tennessee Technology Park, 2015

Date Reviewer Subject Issues

March 9 TDEC Annual RCRA Compliance Inspection 1
June 2 TDEC RCRA TNHW-117 Permit Renewal 0
June 24 TDEC D&D Waste Shipment Audit 0
June 15 TDEC TDEC NPDES Permit Writer 0
September 24 and 28 TDEC NPDES Compliance Evaluation Inspection 0
October 21, 2015 TDEC Asbestos NESHAP Compliance Inspection 0
Acronyms

NPDES=National Pollutant Discharge Elimination TDEC = Tennessee Department of Environment &

System Conservation

RCRA = Resource Conservation and Recovery Act

NESHAP =National Emission Standards for
Hazardous Air Pollutants

3.3.4 National Environmental Policy Act/National Historic Preservation Act

The National Environmental Policy Act (NEPA) provides a means to evaluate the potential environmental
impact of proposed federal activities and to examine alternatives to those actions. ETTP maintains
compliance with NEPA through the use of site-level procedures and program descriptions that establish
effective and responsive communications with program managers and project engineers to ensure NEPA
is a key consideration in the formative stages of project planning. Many of the current operations at ETTP
are conducted under CERCLA. NEPA reviews are part of the CERCLA planning process to ensure that
NEPA values are incorporated into CERCLA projects and documentation.

During 2015, ETTP continued to operate under site-level, site-specific procedures that provide
requirements for project reviews and NEPA compliance. These procedures call for a review of each
proposed project, activity, or facility to determine the potential for impacts to the environment. To
streamline the NEPA review and documentation process, DOE Oak Ridge Office (ORO) has approved
generic categorical exclusion (CX) determinations that cover certain proposed activities (i.e., maintenance
activities, facilities upgrades, personnel safety enhancements). A CX is one of a category of actions
defined in 40 Code of Federal Regulations (CFR) Part 1508.4 that does not individually or cumulatively
have a significant effect on the human environment and for which neither an environmental assessment
nor an environmental impact statement is normally required. UCOR activities on ORR are in full
compliance with NEPA requirements, and procedures for implementing NEPA requirements have been
fully developed and implemented. At ETTP, a checklist incorporating NEPA and EMS requirements has
been developed as an aid for project planners. For routine, recurring activities, DOE generic CX
determinations are used. During 2015, no new CX determinations for activities at ETTP were issued

by DOE.

Compliance with the National Historic Preservation Act (NHPA) at ETTP is achieved and maintained in
conjunction with NEPA compliance. The scope of proposed actions is reviewed in accordance with the
ORR cultural resource management plan (Souza et al. 2001). At ETTP, there were 135 facilities eligible
for inclusion on the National Register of Historic Places (NRHP), a National Park Service program to
identify, evaluate, and protect historic and archeological resources in the US, as well as numerous
facilities that were not eligible for inclusion on the NRHP. To date, more than 800 facilities have been
demolished. Artifacts of historical and/or cultural significance are identified before demolition and are
catalogued in a database to aid in the historic interpretation of ETTP.
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Consultation for the development of a Memorandum of Agreement (MOA) for D&D of the K-25 and
K-27 buildings started in 2001; the document, approved in 2003, required a third-party analysis of the
preservation and interpretive strategies for those two buildings. In 2005, DOE, the Tennessee State
Historic Preservation Office (SHPO), and the Advisory Council on Historic Preservation (ACHP) entered
into an MOA that included the retention of the north end tower (also known as north wing and north end)
of the K-25 building and Portal 4 (K-1028-45), among other features, as the “best and most cost-effective
mitigation to permanently commemorate, interpret, and preserve the significance” of ETTP. Another
series of consultation meetings ensued in 2009 and DOE advised that prohibitive costs and safety
considerations precluded fulfillment of three stipulations in the 2005 MOA, including the preservation of
the north end tower. The parties offered a wide array of potential mitigation measures and, in the absence
of consensus on how best to commemorate Building K-25, DOE, SHPO, and ACHP entered into a bridge
MOA until the parties could reach a final agreement. After completing an evaluation of the structural
integrity of the K-25 building and interpretative approaches for the site, DOE distributed a preferred
mitigation plan to the consulting parties in October 2011. The DOE final mitigation plan, which
addressed comments submitted by consulting parties in November 2011, permitted demolition of the
entire K-25 building and called for, among other mitigation measures, the designation of a
commemorative area around the building’s perimeter from which future surface development would
largely be restricted; the retention, if possible, of the entire concrete slab or the demarcation of the
building’s footprint; the construction of a viewing tower and structure for equipment display; and the
development of a history center within the ETTP Fire Station. A final MOA was signed in August 2012,
finalizing the aspects set forth in the mitigation plan. During 2013, a request for proposal was issued for a
“Professional Design Team and Museum Professional,” as specified in the MOA. Nine firms were
prequalified, and the selection and awards were executed April 1, 2014. The procurement process for the
K-25 “virtual museum” web design firm was also begun in 2013 and awarded September 2, 2014.

On December 14, 2014, Congress authorized the establishment of the Manhattan Project Historical Park

to commemorate the history of the Manhattan Project. It will comprise the three major sites: Los Alamos,
New Mexico; Oak Ridge, Tennessee; and Hanford, Washington, which were dedicated to accomplishing
the Manhattan Project mission.

The Final Conceptual Design Report, Final Conceptual Site Exhibit Plan, and the Final Conceptual
Design Museum Plan were completed and provided to the Consulting Parties in January 2015. The
Consulting Parties reviewed the report and plans and provided comments.

An MOA was signed by the US Department of Interior and DOE on November 10, 2015 (DOE 2015d),
creating the new Manhattan Project Historic National Park. The K-25 Virtual Museum website (K-25
Virtual Museum 2015) was launched in conjunction with the signing of the MOA.

3.3.5 Clean Air Act Compliance Status

CAA, passed in 1970 and amended in 1977 and 1990, forms the basis for the national air pollution control
effort. This legislation establishes comprehensive federal and state regulations to limit air emissions and
includes five major regulatory programs: the National Ambient Air Quality Standards, State
Implementation Plans (SIPs), New Source Performance Standards (NSPSs), Prevention of Significant
Deterioration permitting programs, and National Emission Standards for Hazardous Air Pollutants
(NESHAPs). Airborne discharges from DOE Oak Ridge facilities, both radioactive and nonradioactive,
are subject to regulation by EPA and the TDEC Division of Air Pollution Control.

Full compliance with CAA regulations and permit conditions was demonstrated in 2015. The ETTP

ambient air monitoring program permitted source operations tracking and record keeping provided
documentation fully supporting a 100% compliance rate.
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3.3.6 Clean Water Act Compliance Status

The objective of the Clean Water Act (CWA) is to restore, maintain, and protect the integrity of the
nation’s waters. This act serves as the basis for comprehensive federal and state programs to protect the
waters from pollutants (see Appendix C for water reference standards). One of the strategies developed to
achieve the goals of CWA was EPA establishment of limits on specific pollutants allowed to be
discharged in US waters by municipal sewage treatment plants (STPs) and industrial facilities. EPA
established the NPDES permitting program to regulate compliance with pollutant limitations. The
program was designed to protect surface waters by limiting effluent discharges into streams, reservoirs,
wetlands, and other surface waters. EPA has delegated authority for implementation and enforcement of
the NPDES program to the state of Tennessee. In 2015, ETTP discharged to the waters of the state of
Tennessee under the individual NPDES permit TN0002950, which regulates storm water discharges.

3.3.7 National Pollutant Discharge Elimination System Permit Noncompliances

In 2015, compliance with ETTP NPDES storm water permit TN0002950 was determined by more than
150 laboratory analyses, field measurements, and flow estimates. The NPDES permit compliance rate for
all discharge points for 2015 was 100%.

3.3.8 Safe Drinking Water Act Compliance Status

Since October 1, 2014, all water at the ETTP site is supplied by the City of Oak Ridge drinking water
plant, located north of the DOE Y-12 Complex in Oak Ridge, Tennessee.

3.3.9 Resource Conservation and Recovery Act Compliance Status

ETTP is regulated as a large-quantity generator of hazardous waste because the facility generates more
than 1,000 kg of hazardous waste per month. This amount includes hazardous waste generated under
permitted activities (including repackaging or treatment residuals). At the end of 2015, ETTP had three
generator accumulation areas for hazardous or mixed waste.

In addition, ETTP is permitted to store and treat hazardous and mixed waste under Resource Conservation
and Recovery Act (RCRA) Part B Permit TNHW-165. Hazardous waste may be treated and stored at
permitted locations in Building K-1423 and at the K-1065 complex. This hazardous waste permit was
reissued on September 15, 2015, as a replacement for TNHW-117. The hazardous waste corrective action
document, TNHW-164, which covers the ORR CERCLA areas of concern and solid waste management
units was also reissued on September 15, 2015, as a replacement for TNHW-121.

There was one RCRA generator or permit noncompliance in 2015. During the annual TDEC RCRA
inspection, a used oil drum was observed at the K-1414 garage without the required “used oil” label. The
label was immediately placed on the drum.

ETTP prepared and submitted to the TDEC Division of Solid Waste Management the 2015 annual report

of hazardous waste activities. This report identifies the type and amount of hazardous waste that was
generated, shipped off-site, or is currently in storage.

3.3.10 Resource Conservation and Recovery Act Underground Storage Tanks
Underground storage tanks (USTs) containing petroleum and hazardous substances are regulated under

RCRA Subtitle I (40 CFR Part 280). EPA granted TDEC authority to regulate USTs containing petroleum
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under TDEC Rule 0400-18-01, Underground Storage Tank Program; however, EPA still regulates
hazardous substance USTs. During 2015, operations of USTs at ETTP were in complete regulatory
compliance.

3.3.11 Comprehensive Environmental Response, Compensation, and Liability Act
Compliance Status

CERCLA, also known as “Superfund,” was passed in 1980 and was amended in 1986 by the Superfund
Amendments and Reauthorization Act (SARA). Under CERCLA, a site is investigated and remediated if
it poses significant risk to health or the environment. The EPA National Priorities List (NPL) is a
comprehensive list of sites and facilities that have been found to pose a sufficient threat to human health
and/or the environment to warrant cleanup under CERCLA. ORR is on the NPL and numerous CERCLA
decision documents are approved for ETTP site cleanup actions.

3.3.12 East Tennessee Technology Park RCRA-CERCLA Coordination

The Federal Facility Agreement for the Oak Ridge Reservation (FFA, DOE 2015a, DOE/OR-1014) is
intended to coordinate the corrective action processes of RCRA required under the Hazardous and Solid
Waste Amendments permit with CERCLA response actions.

3.3.13 Toxic Substances Control Act Compliance Status—Polychlorinated
Biphenyls

On April 3, 1990, DOE notified EPA headquarters (as required by 40 CFR Part 761.205) that ETTP is a
generator with on-site storage, a transporter, and an approved disposer of polychlorinated biphenyl (PCB)
wastes.

PCB waste generation, transportation, disposal, and storage at ETTP is regulated under EPA 1D number
TNO0890090004. In 2015, ETTP operated eight PCB waste storage areas in ETTP generator buildings, and
when longer term storage of PCB/radioactive wastes were necessary, RCRA-permitted storage buildings
were used. ETTP operated one long-term PCB waste storage area at ETTP where non-radioactive PCB
waste was stored in a facility that was not a RCRA-permitted storage facility. The continued use of
authorized polychlorinated biphenyl (PCBs) in electrical systems and/or equipment (e.g., transformers,
capacitors, rectifiers) is regulated at ETTP. At this time, no PCB-contaminated electrical equipment is in
service at ETTP. Most Toxic Substances Control Act (TSCA)-regulated equipment at ETTP has been
disposed of. However, some ETTP facilities continue to use or store nonelectrical PCB-contaminated
equipment for future reuse.

Because of the age of many ETTP facilities and the varied uses for PCBs in gaskets, grease, building
materials, and equipment, DOE self-disclosed unauthorized use of PCBs to EPA in the late 1980s. As a
result, DOE ORO and EPA Region 4 consummated a major compliance agreement known as the Oak
Ridge Reservation Polychlorinated Biphenyl Federal Facilities Compliance Agreement (DOE 2012,
ORR-PCB-FFCA), which became effective December 16, 1996, and was last revised on May 23, 2012.
The modification in 2012 incorporated institutional controls at the TSCA Incinerator where limited areas
of contamination remain in place at the facility after the facility closure actions were completed. The
institutional controls will remain in place until future PCB cleanup actions, which will be addressed
during CERCLA demolition actions.

The ORR-PCB-FFCA specifically addresses the unauthorized use of PCBs in ventilation ducts and
gaskets, lubricants, hydraulic systems, heat transfer systems, and other unauthorized uses; storage for
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disposal; disposal; cleanup and/or decontamination of PCBs and PCB items including PCBs mixed with
radioactive materials; and ORR records and reporting requirements. A major focus of the agreement is the
disposal of PCB waste. As a result of that agreement, DOE and UCOR continue to notify EPA when
additional unauthorized uses of PCBs, such as in paint, adhesives, electrical wiring, or floor tile, are
identified at ETTP. This notification process is routinely incorporated into the CERCLA documentation
for demolition and remedial actions (RAS).

The ETTP Site prepares a PCB Annual Document Log (PCBADL) each year per 40 CFR 761.180(a). The
written PCBADL is prepared by July 1 of each year and covers the previous calendar year. The PCBADL
documents such things as container inventory, shipments, and PCB spills at the facility. Authorized
representatives of EPA may inspect the PCBADL at the facility where they are maintained during normal
business hours. The PCBADL must be maintained on site for a minimum of three years.

3.3.14 Emergency Planning and Community Right-to-Know Act Compliance
Status

The Emergency Planning and Community Right-to-Know Act (EPCRA) that is also identified as Title 111
of SARA require that facilities report inventories that exceed threshold planning quantities and releases of
hazardous and toxic chemicals. The reports are submitted to the local emergency planning committee, and
the state emergency response commission, and the local fire department. ETTP complied with these
requirements in 2015 through the submittal of required reports as applicable under EPCRA Sections 302,
311, 312, and 313. ETTP had no reportable releases of hazardous substances or extremely hazardous
substances, as defined by CERCLA and EPCRA, in 2015.

3.3.14.1 Chemical Inventories (EPCRA Section 312)

Inventories, locations, and associated hazards of hazardous and extremely hazardous chemicals were
submitted in an annual report to state and local emergency responders, as required by EPCRA

Section 312. Of the ORR chemicals identified for 2015, 12 were located at ETTP. These chemicals were
nickel metal, lead metal (including large lead acid batteries), sodium metal, diesel fuel, sulfuric acid
(including large lead acid batteries), Chemical Specialties Ultrapoles, creosote-treated wood, unleaded
gasoline, Sakrete Type S or N mortar mix, CCA Type C pressure-treated wood, Flexterra F6M Erosion
Control Agent, and sodium chloride.

3.3.14.2 Toxic Chemical Release Reporting (EPCRA Section 313)

Section 313 requires facilities to complete and submit a toxic chemical release inventory (TRI) form
(Form R) annually. Form R must be submitted for each TRI chemical that is manufactured, processed, or
otherwise used in quantities above the applicable threshold quantity. A Form R for each chemical must be
submitted by July 1 of each year. DOE electronically submits annual TRI reports to EPA on or before
July 1 of each year. The reports address releases of certain toxic chemicals to air, water, land, and waste
management, recycling, and pollution prevention activities. Threshold determinations and reports for each
of the ORR facilities are made separately. Operations involving TRI chemicals were compared with
regulatory thresholds to determine which chemicals exceeded the reporting thresholds based on amounts
manufactured, processed, or otherwise used at each facility. After threshold determinations were made,
releases and off-site transfers were calculated for each chemical that exceeded the threshold quantity. In
2015, the only chemicals that met the reporting requirements were diisocyanates associated with foaming
activity to stabilize deposits in pipes undergoing remediation actions.
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3.4 Quality Assurance Program
3.4.1 Integrated Assessment and Oversight Program

Quality assurance (QA) program implementation and procedural and subcontract compliance are verified
through the UCOR integrated assessment and oversight program. The program identifies the processes for
planning, conducting, and coordinating assessment and oversight of UCOR activities, including both self-
performed and subcontracted activities, resulting in an integrated assessment and oversight process. The
program is composed of three key elements: (1) external assessments conducted by organizations external
to UCOR, (2) independent assessments conducted by teams independently of the project/function being
assessed, and (3) management assessments and surveillances conducted as self-assessments and
surveillances by the organization or on behalf of the organization manager.

Self-assessments are performed by the organization/function with primary responsibility for the work,
process, or system being assessed. Organizations and functions within the company plan and schedule
self-assessments. Self-assessments encompass both formal and informal assessments. The formal self-
assessments include management assessments and surveillances and subcontractor oversight. Informal
self-assessments include weekly inspections and routine walkthroughs conducted by subcontractor
coordinators, ES&H and QA representatives, quality engineers, and line managers.

Conditions adverse to quality identified from internal and external assessments are documented, causal
analyses are performed, and corrective actions are developed and tracked to closure. Analyses are
conducted periodically to identify trends for management action. Senior management evaluates data from
those processes to identify opportunities for improvement.

3.5 Air Quality Program

The state of Tennessee has been delegated authority by EPA to convey the clean air requirements that are
applicable to ETTP operations. New projects are governed by construction and operating permit
regulatory requirements. The owner or operator of air pollutant emitting sources is responsible for
ensuring full compliance with any issued permit or other generally applicable CAA requirement. During
2015, ETTP DOE EM operations were under UCOR responsibility for regulatory compliance.

3.5.1 Construction and Operating Permits

UCOR ETTP operations are subject to amended CAA regulations and permitting under TDEC Air
Pollution Control rules that are specific to stationary fossil-fueled reciprocating internal combustion
engines (RICE) for emergency use. UCOR initially had responsibility for five RICE units subject to
permitting and therefore prepared and submitted permit applications. TDEC issued a Permit to Construct
or Modify (967220P) with an effective date of August 22, 2013. The permit covered compliance
demonstration requirements for four emergency generators and one fire water booster pump system. Due
to installation issues associated with a new unit, a request to extend the expiration date of the permit was
requested and granted by TDEC on June 26, 2014. Prior to the expiration date of the amended permit a
second fire water booster pump system was to be transitioned from another contractor to UCOR. That
contractor had not obtained the required permit for this unit. To assure full compliance by UCOR, a
request for an operating permit was prepared and submitted to TDEC prior to the transition of this unit.
The operating permit request included the addition of this fire water booster pump system. TDEC issued
an operating permit (069346P) covering six RICE units on March 3, 2015. The current permit covers the
six units through October 1, 2024.
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Compliance for all units is demonstrated by following specified maintenance schedules, limiting hours of
operations for nonemergencies to 100 h per year, and record keeping. Regulations exempt any operating
hours of these units during nonscheduled (emergency) power outages. All other ETTP operations that
emit low levels of air pollutants have been classified as insignificant under TDEC rules. Any planned
stationary sources that may emit air pollutants are evaluated and compared against applicable pollutant
emission limits to document this classification and pursue permitting if required under TDEC regulations.

3.5.1.1 Generally Applicable Permit Requirements

ETTP is subject to a number of generally applicable requirements that involve management and control.
Asbestos, ozone-depleting substances (ODSs), and fugitive particulate emissions are specific examples.

3.5.1.1.1 Control of Asbestos

ETTP’s asbestos management program ensures all activities involving demolition and all other actions
impacting asbestos-containing materials (ACMSs) are fully compliant with 40 CFR Part 61, Subpart M.
This includes using approved engineering controls and work practices, inspections, and monitoring for
proper removal and waste disposal of ACMs. ETTP has numerous buildings and equipment that contain
ACMs. Major demolition activities during 2015 involved the abatement of significant quantities of ACMs
that were subject to the requirements of 40 CFR Part 61, Subpart M. Most demolition and ACM
abatement activities are governed under CERCLA. Under this act, notifications of ashestos demolition or
renovations, as specified in 40 CFR Part 61.145(b), are incorporated into CERCLA document regulatory
notifications. All other non-CERCLA planned demolition or renovation activities were individually
reviewed for applicability of the TDEC notification requirements of the rule. During 2015, no individual
non-CERCLA ETTP activity required a notification submittal. The rule also requires an annual
notification for all nonscheduled minor asbestos renovations if the accumulated total amount of regulated,
or potentially regulated, asbestos exceeds stipulated thresholds. For 2015, the total ETTP projected
nonscheduled amounts were below thresholds that would require the submittal of an annual notification to
TDEC. No releases of reportable quantities of ACMs occurred at ETTP during 2015.

3.5.1.1.2 Stratospheric Ozone Protection

The management of ODSs at ETTP is subject to regulations in 40 CFR Part 82, Subpart F, Recycling and
Emissions Reduction; these regulations require preparation of documentation to establish that actions
necessary to reduce emissions of Class | and Class Il refrigerants to the lowest achievable level have been
observed during maintenance activities at ETTP. The applicable actions include, but may not be limited
to, the service, maintenance, repair, and disposal of appliances containing Class | and Class 11
refrigerants, including motor vehicle air conditioners. In addition, the regulations apply to refrigerant
reclamation activities, appliance owners, manufacturers of appliances, and recycling and recovery
equipment. Figure 3.7 illustrates the historical on-site ODS inventory at ETTP.
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Fig. 3.7. East Tennessee Technology Park total on-site
ozone-depleting substances inventory, 10-year history.

3.5.1.2 Fugitive Particulate Emissions

ETTP has been the location of major building demolition activities and waste debris transportation with
the potential for the release of fugitive dust. All planned and ongoing activities include the use of dust
control measures to minimize the release of visible fugitive dust beyond the project perimeter. This
includes the use of specialized demolition equipment and water misters. Gravel roads in and around ETTP
that are under DOE control are wetted, as needed, to minimize airborne dusts caused by vehicle traffic.

3.5.1.3 Radionuclide National Emission Standards for Hazardous Air Pollutants

Radionuclide airborne emissions from ETTP are regulated under 40 CFR Part 61, National Emission
Standards for Hazardous Air Pollutants (Rad-NESHAPSs). Characterization of the impact on public health
of radionuclides released to the atmosphere from ETTP operations was accomplished by conservatively
estimating the dose to the maximally exposed member of the public. The dose calculations were
performed using the Clean Air Assessment Package (CAP-88) computer codes, which were developed
under EPA sponsorship for use in demonstrating compliance with the 10 mrem/year effective dose (ED)
Rad-NESHAP emission standard for the entire DOE ORR. Source emissions used to calculate the dose
are determined using EPA-approved methods that can range from continuous sampling systems to
conservative estimations based on process and waste characteristics. Continuous sampling systems are
required for radionuclide-emitting sources that have a potential dose impact of not less than 0.1 mrem per
year to any member of the public. ETTP Rad-NESHAP sources—the K-1200 Building South Bay, the
K-1407 Chromium Water Treatment System (CWTS) Volatile Organic Compound (VOC) Air Stripper,
and K-2500-H Segmentation Shops A, B, C, and D—are considered minor based on emissions
evaluations using EPA-approved calculation methods. A minor Rad-NESHAP source is defined as having
a potential dose impact on the public that is less than 0.1 mrem/year. Figure 3.8 provides a historical dose
trend for the most impacted on-site member of the public. The increased dose impact during the fourth
quarter of 2013 was coincidental to nearby major demolition activities. Over 80% of the dose during that
period was due to **Tc (*technetium). The isotopes (atoms of an element having the same number of
protons in their nuclei but differing in the number of neutrons) of uranium dose contributions during this
same period were consistent with historical variations. The results are based on actual ambient air
sampling in a location conservatively representative of the on-site location.
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Fig. 3.8. East Tennessee Technology Park ambient air station K11 radionuclide monitoring results:
5-year rolling 12-month dose history up through 2015.
(DOE = US Department of Energy and ORR = Oak Ridge Reservation)

3.5.1.4 Quality Assurance

QA activities for the Rad-NESHAP program are documented in the Quality Assurance Program Plan for
Compliance with Radionuclide National Emission Standards for Hazardous Air Pollutants, East
Tennessee Technology Park, Oak Ridge Tennessee (UCOR 2015hb, UCOR-4257). The plan satisfies the
QA requirements in 40 CFR Part 61, Method 114, for ensuring that the radionuclide air emission
measurements from ETTP are representative of known levels of precision and accuracy and that
administrative controls are in place to ensure prompt response when emission measurements indicate an
increase over normal radionuclide emissions. The requirements are also referenced in TDEC regulation
1200-3-11-08, Emission Standards for Emissions of Radionuclides Other Than Radon From Department
of Energy Facilities. The plan ensures the quality of ETTP radionuclide emission measurement data from
continuous samplers and minor radionuclide release points. Only EPA preapproved methods are
referenced through the Compliance Plan National Emission Standards for Hazardous Air Pollutants for
Airborne Radionuclides on the Oak Ridge Reservation, Oak Ridge, Tennessee (DOE 2005a).

3.5.1.5 Greenhouse Gas Emissions

The EPA rule for mandatory reporting of Greenhouse Gases (GHGS) (also referred to as the “Greenhouse
Gas Reporting Program”) was enacted October 30, 2009, under 40 CFR Part 98. According to the rule in
general, the stationary source emissions threshold for reporting is 25,000 metric tons or more of GHGs
per year, reported as metric tons of CO, equivalent (COe) per year. The rule defines GHGs as:

carbon dioxide (CO,),
methane (CHy,),

nitrous oxide (N,O),
hydrofluorocarbons,
perfluorocarbons, and
sulfur hexafluoride (SFs).

A 2015 review was performed of ETTP processes and equipment categorically identified under

40 CFR Part 98.2, whose emissions must be included as part of a facility annual GHG report starting with
the CY 2010 reporting period. Based on total GHG emissions from all ETTP stationary sources during
2015, ETTP did not exceed the annual threshold limit and therefore was not subject to mandatory annual
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reporting under the GHG rule during this performance period. The total GHG emissions for any
continuous 12-month period beginning with CY 2008 have not exceeded 12,390 metric tons of GHGs.
The most significant decrease in stationary source emissions was due to the permanent shutdown of the
TSCA Incinerator in 2009. The remaining sources are predominantly small comfort heating systems, hot
water systems, and power generators. Figure 3.9 shows the 5-year trend up through 2015 of ETTP total
GHG stationary emissions. For the 2015 CY period, GHG emissions totaled only 118 metric tons.
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g US Environmental Protection Agency manadatory reporting rule limit: 25,000 metric tons GHG per year (40 CFR 98). g
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Fig. 3.9. East Tennessee Technology Park stationary source greenhouse gas (GHG) emissions
tracking history [in carbon dioxide equivalent (CO.e)].

Executive Order (EO) 13514, Federal Leadership in Environmental, Energy, and Economic
Performance, was signed by President Barak Obama on October 5, 2009. The purpose of this order was
to establish policies for federal facilities that will increase energy efficiency; measure, report, and reduce
GHG emissions from direct and indirect activities; conserve and protect water resources through
efficiency, reuse, and storm water management; eliminate waste; recycle; and prevent pollution at all such
facilities. While the order deals with a number of environmental media, only its applicability to GHG is
considered here. The EO defines three distinct scopes for purposes of reporting. Scope 1 is essentially
direct GHG emissions from sources that are owned or controlled by a federal agency; Scope 2
encompasses GHG emissions resulting from the generation of electricity, heat, or steam purchased by a
federal agency; and Scope 3 involves GHG emissions from sources not owned or directly controlled by a
federal agency, but related to agency activities, such as vendor supply chains, delivery services, and
employee business travel and commuting. One goal of this order was to establish a FY 2020 Scope 1 and
Scope 2 reduction target of 28%, as compared to the 2008 baseline year.

EO 13693, Planning for Federal Sustainability in the Next Decade, was signed and issued on March 25,
2015. This order supersedes EO 13514 and established a new Scope 1 and Scope 2 total reduction target
of 40% by 2025, as compared to the 2008 baseline year. For reporting purposes, GHG emission data are
compared to both goals.

The information reported here includes GHG emissions from the industrial landfills at Y-12 that are
managed by UCOR. The landfills are not part of the contiguous ETTP site; however, DOE requested that
UCOR include landfill GHG emissions with ETTP reporting in the Consolidated Energy Data Report. To
be consistent with reporting this information, the landfill emissions are also included with ETTP ASER
data. Figure 3.10 shows the trend toward meeting both the 28% total Scope 1 and 2 GHG emissions
reduction target by FY 2020 and the 40% goal by FY 2025.
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With respect to EO 13514, emissions for FY 2015 totaled 20,821 metric tons CO,e, roughly 44% below
the FY 2020 target level of 37,478 metric tons CO.e and a 60% reduction to date compared to the 2008
baseline year level of 52,053 metric tons. When compared to the EO 13693 target, FY 2015 data show
that the targeted 40% reduction has already been achieved by comparing the FY 2015 total of 20,821
metric tons to the 40% target level of 31,232 metric tons.
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Fig. 3.10. East Tennessee Technology Park (ETTP) greenhouse gas (GHG) emissions trend and
targeted reduction commitment [in metric tons carbon dioxide equivalent (COe)].

Figure 3.11 shows the relative distribution and amounts of all ETTP FY 2015 GHG emissions for Scopes
1, 2, and 3. Total GHG emissions remain well below the levels first reported in the 2008 baseline year as
demolition and remediation efforts continue at ETTP. Many of the early reductions were due to lower
on-site combustion of fuels (stationary and mobile sources), lower consumption of electricity, and a
smaller workforce. The total amount of GHG emissions for FY 2015 was 25,867 tons, as compared to the
30,662 tons for FY 2014.

ETTP CY 2015 Greenhouse Gas Emissions: 25,867 tons

Scope 1: ETTP Site Releases
Onsite stationary fossil fuel combustion, 137 tons
Onsite releases of freons and SF6, 106 tons
Onsite mobile source fuel combustion, 3,130 tons

Scope 1: Y-12 Industrial Landfills
Y-12 Industrial Landfills, 7,073 tons

Scope 2 ETTP Site

Scope 3 ETTP Site 40.1%
19.5%

Scope 2: Indirect GHG Releases
Electricity purchase, 10,375 tons

Scope 3: Indirect GHG Releases
Business alr travel, 52 tons
Business ground travel, 58 tons
Employee commuting, 4,928 tons
Contracted wastewater treatment, 8 tons

Fig. 3.11. CY 2015 East Tennessee Technology Park (ETTP) greenhouse gas (GHG)
emissions by scope, as defined in Executive Order 13514.
(Y-12 = Y-12 National Security Complex and SF6 = sulfur hexafluoride)
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3.5.1.6 Source-Specific Criteria Pollutants

Until July 1, 2011, ETTP operations included only one functioning stationary source with permit
restrictions for any form of criteria air pollutant emissions: the Central Neutralization Facility (CNF)
VOC air stripper. This permit was surrendered following an updated potential to emit review that
identified air pollutant emissions to be below any regulatory requirement for permitting. During
December 2011, the new CWTS began operations. This unit is equipped with an air stripper to remove
VOCs from the effluent stream. All process data records and the calculated potential maximum VOC
emission rates for the CWTS air stripper were below levels that would require permitting. The calculated
VOC annual emissions during 2015 for CWTS was only 0.012 ton/year as compared to an emission limit
of 5 ton/year. The annual potential emissions for this facility would be well below the 5 ton/year limit,
assuming it operated at the maximum hourly emission rate continuously for the entire year.

Federal regulations amended in January 2013 require permitting for existing and new stationary
emergency generators powered by RICEs (i.e., emergency or e-RICEs). These amendments apply only to
non-CERCLA e-RICEs. TDEC originally issued an amended construction permit for six on-site units.
Four of the units are emergency generator engines (K-1007, K-1039, K-1095, and K-1652) and the
remaining two units are the fire water booster pump engines (K-802 and K-1310-RW). The effective date
of the permit was August 22, 2013, with a new expiration date of August 23, 2015. An application for an
operating permit was prepared and submitted to TDEC dated September 26, 2014. TDEC issued an
operating permit for the six e-RICE units with an effective date of March 3, 2015. The operating permit
supersedes the construction permit with an expiration date of October 1, 2024.

Regulations limit e-RICE nonemergency and maintenance operations to 100 h of operations per 12-month
rolling total (i.e., 100 h of running the engines for testing and maintenance purposes per year).
Additionally, nonemergency operations are limited to 50 h of the 100 h annual limit. The current permit
specifies conditions that must be met to demonstrate compliance. These requirements include performing
scheduled maintenance, record keeping, and tracking the runtimes of each of the five permitted units.
Copies of all maintenance activities are provided for permit compliance review, and the runtimes are
entered into spreadsheets to track against annual limits. Table 3.3 provides the number of hours of
operations for each unit, up through December 31, 2015.

Table 3.3. East Tennessee Technology Park UCOR emergency reciprocating internal combustion
engine air permit compliance demonstration, 2015

Permit limits: Total hours/year = 100
Nonemergency hours/year = 50

e-RICE Unit PM Testing Nonemergency Total Emergency
(hours/year) (hours/year) (hours/year) (hours/year)
K-802 21.4 36.3 57.7 0

K-1007 6.1 23.0 29.1 0.5
K-1039 5.4 44 9.8 0.0
K-1095 6.0 0.5 6.5 0.0
K-1310-RW 0.0 0.0 0.0 0.0
K-1407% 5.9 0.2 6.1 3.8
K-1652 6.0 0.4 6.4 0.0

8K-1407 e-RICE operating under CERCLA and exempt from TDEC air emission permitting.

Acronyms
CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act
e-RICE = emergency reciprocating internal combustion engine
PM = particulate matter
TDEC = Tennessee Department of Environment and Conservation
UCOR = URS | CH2M Oak Ridge LLC
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ETTP operations released airborne pollutants from a variety of minor pollutant-emitting sources, such as
stacks, vents, and fugitive and diffuse activities. The emissions from all stacks and vents are evaluated
following approved methods to establish their low emissions potential. This is done to verify and
document their minor source permit exempt status under all applicable state and federal regulations.

3.5.1.7 Hazardous Air Pollutants (Nonradionuclide)

Unplanned releases of hazardous air pollutants are regulated through the risk management planning
regulations under 40 CFR Part 68. To ensure compliance, periodic inventory reviews of ETTP operations
were performed that used monthly data obtained through the ECPRA Section 311 reporting program. This
program applies to any facility at which a hazardous chemical is present in an amount exceeding a
specified threshold. A comparison of the ECPRA 311 monthly HMIS chemical inventories at ETTP with
the risk management plan (RMP) threshold quantities listed in 40 CFR Part 68.130 was conducted. This is
an ongoing action that documents the potential applicability for maintaining and distributing an RMP and
to ensure threshold quantities are not exceeded.

ETTP personnel have determined that there are no processes or facilities containing inventories of
chemicals in quantities exceeding thresholds specified in rules pursuant to CAA, Title 11, Sect. 112(r),
“Prevention of Accidental Releases.” The results of this review indicated that all RMP-listed chemicals
were less than 1% of their specific trigger thresholds. Therefore, activities at ETTP are not subject to the
rule. Procedures are in place to continually review new processes, process changes, or activities with the
rule thresholds.

3.5.2 Ambient Air

Compliance of fugitive and diffuse sources is demonstrated based on environmental measurements. The
ETTP Ambient Air Quality Monitoring Program is designed to provide environmental measurements to
accomplish the following:

e Tracking of long-term trends of airborne concentration levels of selected air contaminant species.

o Measurement of the highest concentrations of the selected air contaminant species that occur in the
vicinity of ETTP operations.

e Evaluation of the potential impact of air contaminant emissions from ETTP operations on ambient
air quality.

The sampling stations in the ETTP area are designated as base, supplemental, or ORR perimeter air
monitoring (PAM) stations. Figure 3.12 shows the locations of all ambient air sampling stations in and
around ETTP that were active during the 2015 reporting period. Figure 3.13 shows an example of a
typical ETTP air monitoring station.

The base program consists of two locations using high-volume, ambient air samplers. Supplemental
locations are typically temporary, project-specific stations that use sampler’s specific to a particular type
of potential emissions. Historically, the project-specific samplers are the same high-volume systems used
for the base program. All base, supplemental, and PAM samplers operate continuously with exposed
filters collected weekly. The radiological monitoring results for samples collected at the two ETTP area
PAM stations were provided by UT-Battelle staff and are included in the ETTP network for comparative
purposes.
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The analytical parameters were chosen with regard to existing and proposed regulations and with respect
to activities at ETTP. Supplemental station K11 has originally deployed to demonstrate that radiological
emissions from K-25 building demolition and remediation activities are in compliance with DOE dose
limits to on-site members of the public. All K-25 demolition and debris removal was completed by the
end of March 2014. The demolition and debris removal of the K-31 building began during October 2014
and was completed during August 2015. K11 remained a key sampling location regarding the potential
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B orR PAM Program

E‘ Meteorological Tower

Fig. 3.12. East Tennessee Technology Park ambient air monitoring station locations.
(ETTP = East Tennessee Technology Park, MT = meteorological tower, ORR = Oak Ridge
Reservation, PAM = perimeter air monitoring, TDEC = Tennessee Department of
Environment & Conservation, and TSCAI = Toxic Substances Control Act Incinerator)

dose impact on the maximally exposed individual (MEI) that is a member of the public during the K-31
project. In preparation for the demolition of the K-27 building, a potential fugitive radionuclide emissions
release was modeled to evaluate the dose impact on members of the public. This evaluation indicated that
the MEI was in a direction and distance that was not within the current coverage by the ambient air
program. To assure obtaining an applicable measurement of the dose impact on the MEI, a new
supplemental sampling location (K12) was established. Station K12 began operating during October 2015
and K-27 demolition was started as planned in early 2016. The sampling results prior to the demolition
will establish a baseline for tracking any measurable contribution during this project.

Changes of emissions from ETTP will warrant periodic re-evaluation of the parameters being sampled.
Ongoing ETTP reindustrialization efforts will also introduce new locations for members of the public that
may require adding or relocating monitoring site locations. To ensure understanding of the potential
impacts on the public and to establish any required emissions monitoring and emissions controls, a survey
of all on-site tenants is reviewed every six months through a request for the most recent ETTP
reindustrialization map.
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Fig. 3.13. East Tennessee Technology Park ambient air monitoring station.

All base and supplemental stations collected continuous samples for radiological and selected metals
analyses during 2015. Inorganic analytical techniques were used to test samples for chromium and lead.
Radiological analyses of samples from the ETTP stations test for the isotopes *Tc, ***uranium (**U),
2, and ?8U; ORR station sampling results for 2*U, ?°U, and “®U provided by UT-Battelle are included
with the ETTP results.

Figures 3.14 and 3.15 illustrate the ambient air concentrations of chromium and lead for the past

five years, based on quarterly composites of weekly continuous samples. All samples were analyzed by
the inductively coupled plasma-mass spectrometer (ICP-MS) analytical technique. The results are
compared with applicable air quality standards for each pollutant. The annualized levels of chromium and
lead during 2015 were well below the indicated annual standards. Stations K6 and K11 are in the
prevailing topography influenced directions to the major demolition and remediation activities on the site
and generally showed slightly higher annual chromium and lead ambient air concentrations during 2015,
as compared to the other sampling locations. Following the completion of the K-31 project, the downward
trend for chromium during the fourth quarter of 2015 is approaching typical background levels for this
pollutant. All chromium results are compared to the more conservative hexavalent chromium annual risk-
specific dose standard. K11 sampling results for lead have historically trended higher and have been more
variable compared to the other stations due to its close proximity to major demolition sites and the service
roads for transport and other demolition machinery.
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Fig. 3.15. Lead monitoring results: 5-year history through December 2015.

(Demo = demolition)

Quarterly radiochemical analyses are performed on composite samples collected at all stations. The
selected isotopes of interest were **Tc, 2*U, °U, and ?*®U. The concentration and dose results for each of
the nuclides are presented in Table 3.4 for the 2015 reporting period.
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Table 3.4. Radionuclides in ambient air at East Tennessee Technology Park,
January 2015 through December 2015

Concentration (UCi/mL)

Station %o 23 235 28| Total
K2 9.10E-16 3.63E-18 6.44E-20 2.43E-19 9.13E-16
K6 1.10E-15 5.34E-18 6.72E-19 7.60E-19 1.10E-15
K11 1.07E-15 1.92E-18 7.36E-19 1.57E-18 1.07E-15
K12 6.39E-16 ND? 6.58E-19 ND 6.40E-16

40 CFR Part 61, Effective Dose (mrem/year)
K2 0.027 <0.001 <0.001 <0.001 0.027
K6 0.033 <0.001 <0.001 <0.001 0.033
K11° 0.029 <0.001 <0.001 <0.001 0.029
K12° 0.002 ND <0.001 ND 0.002

®ND = Not detected.
POn-site business receptor location.
“Station K12 began operating during October 2015.

The annual dose impact, as listed in Fig. 3.16, shows that Stations K2, K6, and K11 have equivalent
results in 2015. The dose based on Station K12 data is only for the fourth quarter of 2015 and would
represent an exposure only during that period of time. Overall, the highest dose impact on the
hypothetically MEI of the public was approximately 0.03 mrem, as compared to the annual limit of 10
mrem. This exposure assumes a person resides or abides at the location of the sampling locations. The
most significant dose-contributing isotope was **Tc.

Figure 3.16 is a historical summary chart of dose calculation results. Each data point represents the
accumulated dose over the previous four quarterly sampling periods. The highest potential dose impact
for an individual over the most recent five years and working in the vicinity of Station K11 would only be
0.37 mrem, as compared to the annual limit of 10 mrem. The on-site location of Station K11 was in close
proximity to major demolition and debris removal activities that impacted radiologically contaminated
materials. The primary dose contributing isotope during that time was **Tc. All data continue to show
potential exposures, which are all well below the 10 mrem annual dose limit.
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Fig. 3.16. Dose impact results: 5-year history through December 2015.
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3.6 Water Quality Program
3.6.1 NPDES Permit Description

From January through March of CY 2015, ETTP was covered by an NPDES permit that was issued on
April 1, 2010. This NPDES permit expired on March 31, 2015. On April 1, 2015, a new NPDES permit
became effective at ETTP. The new permit will expire on March 30, 2020.

Under the permit that was in effect during January through March 31, 2015, there were 108 NPDES-
permitted storm water outfalls at ETTP. As part of the NPDES permit in effect during that time period,
these storm water outfalls were listed in two groups based on the types of flows being discharged through
the outfalls. A total of 32 storm water outfalls were sampled as being representative of these groups.

The Group | storm water outfalls flow on an intermittent basis. These outfalls receive storm water runoff
from minor site industrial operation areas that do not have a significant potential to contain contaminants.
Effluent from Group | outfalls was considered to pose little or no threat of containing significant
pollutants. Representative Group | outfalls were sampled on a semiannual basis for TSS, pH, and flow.

Many of the Group Il storm water outfalls flow on a continuous basis. These outfalls receive storm water
runoff from site industrial operations where there is a higher potential for contamination. These areas
include storage areas, outside radiological areas, and other areas that pose a risk of potential
contamination. These outfalls may also receive effluents described for Group | storm water outfalls.
Representative Group |1 outfalls were sampled on a semiannual basis for oil and grease (0&G), TSS, pH,
and flow.

In addition to the routine sampling of Group I and Group Il outfalls, several outfalls were also sampled
for mercury on a quarterly basis. The outfalls that were sampled for mercury included outfalls 170, 180,
190, and O5A. In addition, outfall 170 was also sampled on a quarterly basis for total chromium and
hexavalent chromium. A Storm Water Pollution Prevention (SWPP) program was also required by this
NPDES permit, but very few specific guidelines for conducting this program were included in the permit.

As part of the requirements of the current NPDES permit, storm water outfalls were no longer divided
into two groups based on the types of flows being discharged through the outfalls. All outfalls were
combined into a single group. A total of 27 representative outfalls are monitored on an annual basis for
0O&G, TSS, pH, and flow. Outfall 170 is monitored on a quarterly basis for total chromium and
hexavalent chromium. Screening levels for many parameters are set at a fraction of the NPDES permit
limits or AWQC, and are used by the laboratory to flag data that indicate additional scrutiny may be
warranted.

The current NPDES permit also contains very specific language in relation to activities to be conducted as
part of the ETTP SWPP Program. Sampling to be performed under the SWPP Program include the
following:

For bioaccumulative pollutants such as mercury that are found at ETTP, a long-term
monitoring of pollutant loadings (known as flux) will be conducted as part of the current
NPDES permit. This flux monitoring includes:

a. Flow Monitoring
Selected outfalls to include outfalls 100, 170, 180, and 190, will utilize field
installed flow meters to gauge flows for three ranges of rainfall events at least once
during the permit term at each outfall:
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i 0.1 - 0.5 inch rain event
il 0.5 - 1.5 inch rain event
iii. 1.5 inch or greater rain event

These flows will be utilized to compare against flows generated using the Natural
Resources Conservation Service (NRCS) Technical Report-55 (TR-55), which is the
current flow modeling technique utilized at ETTP. These compared values will be
utilized to increase the accuracy of the TR-55 flow modeling process. Given that the
flow monitoring will occur over a variety of rain events and multiple field variables
can pose problems in collecting usable data, this monitoring shall be completed
anytime during the permit period.

b. Mercury Monitoring
Mercury will be sampled at outfalls 180 and 190 using the flow weighted sampling
technique. Specific guidelines on how these samples will be collected will be
included as part of upcoming SWPP Program Sampling and Analysis Plans (SAP).

c. Flux calculation
Flow monitoring results will be used to calibrate the variable inputs to the TR-55
flow modeling process employed at ETTP. This calibrated flow model will be used
with the flow paced mercury sampling results to determine mercury flux at the
respective outfalls.

Also included as part of this ETTP NPDES permit, bioaccumulation monitoring will be utilized at
selected locations. The bioaccumulation task will include monitoring of caged clams (Corbicula
fluminea) placed at selected locations around ETTP and the collection and analysis of fish from Mitchell
Branch (a small creek that runs roughly east to west along the northern part of ETTP) and the three major
pond sites on ETTP. Both clams and fish from uncontaminated off-site locations are also analyzed as
points of reference. The primary contaminants of concern (COC) for bioaccumulation monitoring at
ETTP will be PCBs and mercury.

In addition, semi-permeable membrane devices (SPMDs) may also be utilized to determine the
bioaccumulation of PCBs. SPMDs are used as bioaccumulators of lipophilic environmental contaminants
in agueous media. These devices mimic biological systems to provide a measure of bioavailable
pollutants in water. Its passive transport mechanism is similar to that of chemical transport through fish
gills. Data from these investigations will be provided to the CERCLA cleanup program for use in making
decisions on-site cleanup activities.

Storm water samples will be collected at locations that will be affected by remedial action activities prior
to the initiation of these activities in order to determine the conditions present before remediation begins.
In addition, storm water samples will be collected at potentially affected outfalls and storm water catch
basins after remedial activities have been undertaken, and after they have been completed to help gauge
the potential effectiveness of the remediation efforts.

a. The results of the monitoring effort at the D&D sites will be utilized in determining
the effectiveness of best management practices (BMP) developed by the DOE
Environmental Management program to control off-site releases of legacy
pollutants.

b. Periodic monitoring will be performed as part of the ETTP SWPP Program to
monitor the continued effectiveness of the chromium collection system.
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Sampling required for the completion of the NPDES permit application will be conducted as part of the
ETTP SWPP Program. The application for this permit renewal is required to be submitted to TDEC by
October 2019, to allow TDEC 180 days to review it prior to permit expiration on March 31, 2020.
Additionally, DOE will require time to review the permit application before it is submitted to TDEC.
Based on previous TDEC guidance, composite samples will be collected as time-weighted composites
due to the short travel time and site conditions within the watersheds. Monitoring will be conducted to
ensure all required samples are collected to complete the EPA Form 2E and EPA Form 2F. The following
sampling will be conducted:

i. Representative outfalls meeting the requirements to complete an EPA Form
2E will be sampled as follows. Parameters that are required to be collected
by grab sample per analytical method or regulatory guidance, will be
collected as a grab sample only. All other parameters required to be sampled
will be collected as time weighted composites only.

ii. Representative outfalls will be sampled to ensure completion of EPA Form
2F Section VII. Discharge Information, Parts A, B, and C as follows:

a) Part A — Parameters required to be sampled for Part A will be
collected as required. Oil & grease, total nitrogen, total phosphorus,
and pH will be sampled as grab samples per EPA guidance.
Biochemical oxygen demand, chemical oxygen demand, and TSS
will be collected as either grabs or time weighted composites.

b) Part B—- At ETTP, all facilities generating process wastewater have
been closed and the respective NPDES permits are expired.
Therefore, ETTP is no longer subject to any effluent guidelines and
there are no sampling requirements under part B at any stormwater
outfall at ETTP.

c) Part C — Each representative stormwater outfall will be sampled
only for pollutants that could potentially be present based on the
characteristics and uses of the drainage area for that outfall and are
shown in Tables 2F-2, 2F-3, and 2F-4. Based upon historical site
knowledge and analytical monitoring results, metals, mercury, and
PCBs will be collected from all representative outfalls. In addition,
each representative outfall will be evaluated, and volatile organic
compounds (VOC), radionuclides, and other select parameters will
be collected from the representative outfalls as required.

d) Parameters selected to be sampled for Part C that are required to be
collected by grab sample per analytical method or regulatory
guidance, will be collected as a grab sample only. All other
parameters selected to be sampled for Part C will be collected as
time weighted composites only.

Investigative sampling will be performed as part of the ETTP SWPP Program. This includes sampling of

storm drain networks for bioaccumulative parameters and investigations triggered by analytical results,
CERCLA requirements, changes in site conditions, etc.
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Storm water sampling results will be reviewed and evaluated to provide feedback for the next round of
investigative sampling, generate suggested modifications and improvements to storm water runoff
controls, and provide input for CERCLA project cleanup decisions.

3.6.2 East Tennessee Technology Park Storm Water Pollution Prevention
Program

All storm water samples collected as part of the ETTP SWPP Program sampling effort were collected
according to guidelines stated in the Sampling and Analysis Plan (SAP), East Tennessee Technology Park
Storm Water Pollution Prevention Program Sampling and Analysis Plan, Oak Ridge, Tennessee
(UCOR-4028, UCOR 2015).

3.6.2.1 Radiological Monitoring of Storm Water Discharges

ETTP conducts radiological monitoring of storm water discharges to determine compliance with applicable
dose standards. ETTP also applies the as low as reasonably achievable process to minimize potential
exposures to the public. Sampling for gross alpha and gross beta radioactivity, as well as specific
radionuclides, is conducted as part of the SWPP Program sampling efforts. Analytical results are used to
estimate the total discharge of each radionuclide from ETTP via the storm water discharge system.

As part of the ETTP SWPP SAP, storm water samples were collected from discharges resulting from a
storm event greater than 0.1 in. that occurred within a time period of 24 h or less and that occurred at least
72 h after any previous rainfall greater than 0.1 in. in 24 h. Composite samples were collected at each
outfall using Isco™-automated sampling equipment. The composite samples consisted of at least three
aliquots taken during the first 60 min of a storm event discharge. Samples composited by time (equal
volume aliquots collected at a constant interval) were used. Outfalls 292 and 380 were sampled under
these conditions.

Changes were made in the ETTP SWPP SAP regarding the conditions in which radiological monitoring
samples are collected. Specified samples are to be collected from discharges resulting from a storm event
greater than 0.1 in. that occurred within a time period of 24 h. No specified dry period is required before
the samples may be taken. A series of at least three manual grab samples of equal volume will be
collected during the first 60 min of a storm event discharge and combined into a composite sample.

Table 3.5 contains information on the outfalls that were sampled for radiological discharges. Table 3.6

contains the results of this sampling effort. Table 3.7 lists the activity levels of each of the major isotopes
that were discharged from the ETTP storm water system in 2015.
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Table 3.5. Storm water composite sampling for radiological discharges

Gross alpha/
Storm water gross beta
outfall (composite
sample)

U isotopic ®Tc
(composite (composite
sample) sample)

150
195
198
250
280
292
294
350
360
380
660
930

XXX XX XXX XXX X
XXX X X XX X X XX X
XXX XX XXX XXX X
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Table 3.6. Analytical results for radiological monitoring at
ETTP storm water outfalls in 2015

Screening  Outfall Outfall Outfall Outfall  Outfall Outfall Outfall Outfall Outfall Outfall Outfall Outfall

Parameter Level 150 195 198 250 280 292 294 350 360 380 660 930
Alpha activity
(pCi/L) 10 0.255 U 3.74 U -0.663U -0.911 U 6.28 92.8 21.8 18.6 46.8 30.35 149U -1.52 U
Beta activity
(pCi/L) 30 144U 22.6 0.13 U 523U 7.44 40.5 19.6 9.74 25.7 25 3.43 1.34 U
%technetium
(pCi/L) 1760 -1.84 U 28.8 1.36 U -0.321 U 482U 46.2 21 0.096 U 12.4 19.8 0.503 U 1.64 U
Total uranium
(ug/L) none 0.607 U 6.76 0.87 U 0.378 U 3.57 211 21.8 14.2 39.7 32.45 3.29 1.24 U
2331234 ranium
(pCi/L) 28 0.305U 3.94 0.271U 0.128 U 2.61 102 10.2 9.06 23.9 12.7 1.27 0.264 U
2851238 ranium-
(pCi/L) 29 0.0269 U 0.171 U 0.142 U 0.0437U 0.243U 7.75 0.84 0.579 154 0.578 0.155U 0.066 U
28yranium
(pCi/L) 30 0.2U 2.25 0.271 U 0.12U 1.16 69.8 7.21 4.67 13.1 10.8 1.08 0.406 U

Ge-¢ ied ABojouyosa] aassauua] 1seq

BOLD indicates screening level exceeded.
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Table 3.7. Radionuclides released to off-site waters from the
ETTP storm water system in 2015 (Ci)

Isotope U-234 U-235 U-238 *Tc

Activity level 0.0048 0.00039 0.0024 0.83

Screening criteria for gross alpha and gross beta radiation and for 2****U and 2**U were exceeded at
outfall 292. Screening criterion for gross alpha radiation was exceeded at outfall 294. Outfalls 292 and
294 receive storm water runoff from a radiologically-contaminated area on the K-1064 peninsula where
uranium hexafluoride (UFs) converter shells were once stored. The converter shells were removed from
this area several years ago as part of the K-1064 peninsula D&D program. Discharges from this outfall
have historically contained radiological contaminants at levels above screening criteria.

At outfalls 360, 350 and 380, screening criteria for gross alpha radiation were exceeded. Outfall 350
receives runoff from the former K-1066-D yard, where UF; cylinders were once stored. Outfall 360 once
received runoff from the K-1031 building, which was demolished several years ago. Building K-1031
served as a storage facility for equipment utilized in the removal and recovery of uranium from
contaminated equipment. Outfall 380 receives storm water runoff from the north side of the K-27
building, as well as from the former K-1231 and K-1232 areas. These facilities were utilized in the
production and/or handling of UFg, so the presence of elevated gross alpha radiation in storm water runoff
from these areas was likely.

No screening criteria were exceeded at outfalls 150, 195, 198, 250, 280, 660, or 930.
3.6.2.2 Decontamination and Decommissioning of the K-25 Building

Final D&D activities were completed for the K-25 building in July 2014. To assess any ongoing impacts
the remaining building slab will have on the quality of the storm water runoff, monitoring will be
performed on an annual basis. Runoff samples were collected at outfall 490 to monitor east wing slab
runoff; runoff from Outfall 334 was sampled to monitor west wing slab runoff, and Outfall 230 was
sampled to monitor north end slab runoff.

Because sampling of the K-25 building slab runoff required a fairly heavy and intense downpour, samples
were collected when runoff was sufficient to allow all of the samples for the given analytical parameters
to be collected, regardless of the amount or intensity of the rainfall event. All of the samples collected as
part of this effort were taken using the manual grab sampling method. Manual grab samples were
collected according to the guidelines specified in Sections 3.1.2 and 3.3.1 of the EPA’s NPDES Storm
Water Sampling Guidance Document (EPA 1992) and applicable procedures that have been developed by
the sampling subcontractor.

Table 3.8 provides information on the locations and parameters that were sampled.
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Table 3.8. Storm water sampling for the K-25 Building slab runoff

Sampling Metals®/
Events for Sampling location Gross alpha/beta U Isotopic, *Tc*  PCBs® TSS
. Mercury
all locations
West wing (outfall 334) X X X X X
Annually East wing (outfall 490) X X X X X
North tower (outfall 230) X X X X X

2 U Isotopic analysis includes: 2¥234y, 225/2% and 8y,

P PCB analysis includes: Aroclors 1016, 1221, 1232, 1242, 1248, 1254, 1260, 1262, and 1268.

Metals analysis includes: Al, Ag, As, Ba, Be, B, Ca, Cd, Co, Cr, Cu, Fe, K, Mg, Mn, Na, Ni, Pb, Sh, Se, Tl, V, and Zn.
PCBs = polychlorinated biphenyls

TSS = total suspended solids

Samples were collected at outfalls 230 and 490 in September 2015. Samples were collected at outfall 334
in November 2015. Results over screening levels are shown in Table 3.9.

Table 3.9. Analytical results over screening levels for Building K-25
D&D annual slab runoff monitoring in 2015

Sampling location PCB-1260 (ug/L) Lead (ug/L)
SCREENING LEVEL Detectable 1.8
Outfall 230 0.87
Outfall 490 3.57

D&D = decontamination and decommissioning
PCBs = polychlorinated biphenyls

In order to collect data for trend graphs to be reported in the Remediation Effectiveness Report (RER) and
the ASER, and to collect data comparable to information that is being gathered by TDEC on an ongoing
basis, concurrent samples were collected in June and August 2015 at outfall 490 and at the K-1007-B weir
and analyzed for ®Tc. The June 2015 samples were collected during a rain event of 0.86 in. The August
2015 samples were collected during dry weather conditions. Data from these sampling events are shown
in Table 3.10.

Table 3.10. Concurrent *Tc sampling at outfall 490
and the K-1007-P1 pond

Sampling location 9T c* 9T o* BT o*
(pCilL)  (pCilL)  (pCilL)
5/11/15 6/1/15 8/13/15

SCREENING LEVEL 1760 1760 1760

Outfall 490 687 443 396

K-1007-P1 pond Not 29.1 Not
Sampled Sampled

99 - - -
*“Tc results are provided as a reference. They do not exceed screening criteria.
T¢ = %technetium

The data indicate that discharges from outfall 490 containing elevated levels of *Tc are greatly attenuated
by the K-1007-P1 pond. Therefore, discharges from the K-1007-P1 pond to Poplar Creek contain only a
small amount of *Tc.
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In the future, the concurrent sampling for *Tc at outfall 490 will be conducted each time samples are
collected at the P1 pond.

In addition to the routine *Tc sample to be collected at outfall 490, a sample for **Tc will be collected at
outfall 190 each time a quarterly mercury sample is collected at this outfall (see Section 2.3.1). The
analytical data from this sample will assist in determining if groundwater contaminated with *Tc from the
K-25 D&D project could be migrating toward the outfall 190 drainage area and discharging into Mitchell
Branch via outfall 190. Table 3.11 contains information on this monitoring effort.

Table 3.11. Quarterly **Tc sampling at outfall 190

Sampling location STc* STex STex
(pCilL)  (pCilL)  (pCilL)
5/11/15 8/3/15 11/2/15

SCREENING LEVEL 1760 1760 1760

Outfall 190 27.7 144 15.9

*9T¢ results are provided as a reference. They do not exceed screening criteria.
%T¢ = ®technetium

From this data, it does not appear that **Tc contaminated groundwater is discharging into Mitchell Branch
via storm water outfall 190.

3.6.2.3 Decontamination and Decommissioning of the K-31 Building

The K-31 building was placed in operation in 1951 for the isotopic enrichment of uranium by gaseous
diffusion and was shut down in 1985. The two-story building was approximately 1200 x 622 ft and
stood 67-ft tall. The building spanned a 17-acre footprint. It was comprised of six building units
(K-602-1 through K-602-6) and was built of steel with cement/asbestos composite siding, concrete
floors, steel structural supports, and a built-up roof. Building K-31 was used to enrich uranium for
defense and power generation purposes until it was shut down in 1985. After 1985, all process and non-
process equipment, with the exception of 12 overhead cranes, was removed and portions of the facility
decontaminated. In 2005, most of the hazardous materials were removed from the building’s interior.

Demolition of the K-31 building at ETTP began October 8, 2014. This demolition marked the removal of
the fourth of five gaseous diffusion buildings at ETTP. The decontamination and decommissioning
(D&D) of K-3lincluded several SWPP controls in addition to or supplementing the general controls
identified in UCOR-4255, East Tennessee Technology Park Storm Water Pollution Prevention
Program Baseline Document (UCOR 2016a). These controls were best management practices
developed to minimize pollutant loading in storm water runoff.

e Thedemolition area utilized berms around the demolition area to control runoff/run on.
e Berms utilizing liner material were constructed with a liner made of high-density polyethylene
with a minimum thickness of 10 mil; liner sections were overlapped approximately 12 in. and

adhered with manufacturer/supplier-recommended adhesive.

e Certain portions of bermed areas were constructed of earthen materials, such as gravel or
crusher run.
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Several storm water catch basins in the Building K-31 drainage area were protected with sediment
filtration and oil-absorbent control devices and coir matting. Sediment control measures were modified
as D&D activities were conducted based on monitoring results and inspections.

In order to closely monitor the storm water runoff from the K-31 building demolition activities, sampling
has been performed throughout the demolition process, as shown in Table 3.12. On April 7, 2014, pre-
demolition samples were collected to provide baseline data for conditions present before demolition
began. Outfalls 510 and 560, which discharge to the south into Poplar Creek, and Outfall 610, which
discharges to the east into Poplar Creek, were sampled as part of this effort. Samples have also been
collected at outfalls 510, 560, and 610 after each rainfall event of 1 in. or more. Table 3.13 indicates the
dates these samples were collected and the parameters that were detected above screening levels.

In addition to storm water runoff sampling at outfalls 510, 560, and 610, samples were collected in
Poplar Creek at the K-1250-2 and K-1250-4 bridges, which are downstream of the K-31 D&D activities.
The K-1250-2 Bridge was utilized as a sampling location for Poplar Creek for the K-31 D&D project on
January 12, 2015. Subsequent sampling of Poplar Creek for the K-31 D&D project were collected at the
K-1250-4 Bridge. No results over screening criteria were detected in samples from Poplar Creek that were
collected at the K-1250-2 Bridge. Mercury results from samples from Poplar Creek that were collected at
the K-1250-4 Bridge exceeded screening criteria (25 ng/L) on several occasions. The mercury detected
at these locations is believed to be due to historical releases of mercury from past Y-12 Plant operations
into East Fork Poplar Creek, which discharges into Poplar Creek north of ETTP. None of the other
analytical data collected as part of this sampling effort exceeded screening levels.

All storm water samples collected as part of this SWPP Program sampling effort were manual grab
samples. Manual grab samples were collected according to the guidelines specified in Sections 3.1.2 and
3.3.1 of the EPA’s NPDES Storm Water Sampling Guidance Document (EPA 1992) and applicable
procedures that have been developed by the sampling subcontractor.

Demolition of the last portion of the K-31 building was completed in June 2015. Sampling performed
upon completion of the D&D activities was conducted in July 2015. Analytical results from this sampling
effort are shown in Table 3.13. No additional sampling will be performed as part of the D&D of the K-31
building.
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Table 3.12. Storm water sampling to support D&D of the K-31 building

PCBs?
Sampling . Gross U Isotopic, (individual Metals®/ Hexavalent
. Sampling frequency pH alpha 99 aroclors .
location Tc Mercury chromium
/beta and total
PCBs)
After each rainfall event of
1" or greater in a 24-h
Outfall period.
510% X X X X X X
Upon completion of D&D
activities
After each rainfall event of
1" or greater in a 24-h
Outfall 560 period. X X X X X X
Upon completion of D&D
activities
After each rainfall event of
1" or greater in a 24-h
Outfall 610 period. X X X X X X
Upon completion of D&D
activities
After each rainfall event of
Poplar 1” or greater in a 24-h
Creek at period.
K-1250-2 X X X X X X
bridge Upon completion of D&D
activities
After each rainfall event of
Poplar 1" or greater in a 24-h
Creek at period.
K-1250-4 X X X X X X
bridge Upon completion of D&D

activities

2 PCB analysis includes: Aroclors 1016, 1221, 1232, 1242, 1248, 1254, 1260, 1262, and 1268. Total PCBs will also be

reported as part of the analytical data package.

b Metals analysis includes: Al, Ag, As, Ba, Be, B, Ca, Cd, Co, Cr, Cu, Fe, K, Mg, Mn, Na, Ni, Pb, Sh, Se, Tl, V, and Zn.
*As described in Section 2.2.3, analytical results from samples collected at outfall 510 will be utilized for both the K-31

building D&D and the K-761 Switch House D&D.
D&D = decontamination and decommissioning

PCBs = polychlorinated biphenyls
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Table 3.13. Results over screening levels for Building K-31 D&D monitoring

Sampling
Location

Gross
Alpha

Gross
Beta

U.D'I‘ci

Arsenic

Copper

Lead | Selenium

Zinc

PCB-1154

PCB-1260

PCB-1168

Total
Chromium

Hexavalent
Chromium

Mercury

(pGiL)

(pCiIL)

(pEIL)

(ug/l)

(pg/L)

(ngl) (ugl)

(ng/L)

(gl

(gL

(ng/L)

(ng/L)

(ng/L)

(agL)

Screening Level

10

30

1760

15

7

1.8 38

T8

Detectable

Detectable

Detectable

15

25

OUTFALL 510+

47712014

§32

3/42015

8.8

86.3

936

10.8

0.0763

0.0931

0.084

136

170

471572015

303

39.1

048

4.95

0.0683

6.9

&0

622015

35

394

8.78

3.82

T14/15

342

195

128

10.1

112

12015

117

OUTFALL %60

4772014

1122015

127

627

R36

101

43

308

136

0.157

0.235

0.371

057

i |

436

3/472015

163

103

136

197

0.0733

0.0792

0.0534

238

230

47152015

8.9

482

63.7

177

9.54

238

0.251

0.228

0.119

121

101

11515

304

OUTFALL 610

4772014

11/17/2014

302

385

21

874 112

0.0469

0.361

432

440

1122015

0.05%9

0.0818

0.115

26

3/472015

3.45

0.08

47152015

0.0838

K-1250-1 Bridge

11115

K-1250-4 Bridge

3415

243

41515

172

6215

347

114015

438

1215

462

Except for #Te, only results exceeding screening criteria are shown. All ¥ Tc results are below scresning criteria and are shown as a reference for gross beta radiation levels. Non-detect results for
## Az deseribed in Section 2.2.3, analytical results from samples collectad at outfall 510 will be utilized for both the K-31 building D&D and the K-751 Switch House.
D&D = decontamination and decommizsioning  PCBs = polychlorinated biphenyls

#Te = Ptechnetim

T are not shown.
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3.6.2.4 Decontamination and Decommissioning of the K-761 Switch House

The K-761 building, also known as the K-31 substation, operated from 1952 through 1985. It transferred
electrical power from overhead transmission lines to the K-31 cascade. K-761 was a multistory building
that included a basement, first floor, mezzanine, and a second floor. The building measured
approximately 306 ft by 57 ft with an 8-ft basement and was made of brick, tile wall, and reinforced
concrete. Runoff from the K-761 area discharges to Poplar Creek via storm water outfall 510.

Since the K-761 Switch House and the K-31 building were demolished concurrently in 2015, samples
collected at outfall 510 provided analytical data for both D&D projects. The analytical parameters
collected as part of the K-761 Switch House sampling effort are presented in Table 3.14. These
parameters are the same as those collected for the K-31 D&D sampling effort.

Pre-demolition monitoring was conducted at outfall 510. Monitoring and samples have been collected at
that location after each rainfall event of 1 in. or more, as D&D activities were being conducted in order to
closely monitor the storm water runoff from the K-761 Switch House building demolition activities.
Additional sampling will be conducted at outfall 510 after all building debris from the K-761 demolition
area and the remaining building slab has been removed.

3.6.2.5 Decontamination and Decommissioning of the K-892 Pumphouse

The K-892 Pumphouse was built in 1954 to pump treated water for the K-33 recirculating cooling water
(RCW) system. The building consisted of three sections. One section contained water treatment chemical
tanks and feed equipment. A second section contained RCW pumps, piping, and valves. A third section
contained electrical transformers, diesel fuel, and chemical storage tanks. D&D activities were completed
at the K-892 Pumphouse in 2015.

As shown in Table 3.19, initial sampling was performed on January 12, 2015, to provide baseline
data for conditions present before demolition began. Sampling was also performed on May 4,
2015, during demolition activities after a rainfall event of more than 1 in. in a 24-h period.
Additionally, sampling was performed on April 15, 2015, after D&D activities were completed.
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Table 3.14. Storm water sampling for the D&D of the K-892 Pumphouse

Sampling Sampling H Gross U Igsg_lggplc, PCBS” Metals®/ Hexavalent
location frequency P alpha/beta ' Mercury chromium

transuranics®

Prior to initiation
of building
demolition

activities.

Outfall After each rainfall
690 event of 1” or
greater in a 24-h
period.

X X X X X X

Upon completion
of D&D activities.

2 Transuranics analysis includes: 2'Np, 28pu, and 2%%°py,

bpcB analysis includes: Aroclors 1016, 1221, 1232, 1242, 1248, 1254, 1260, 1262, and 1268.

¢ Metals analysis includes: Al, Ag, As, Ba, Be, B, Ca, Cd, Co, Cr, Cu, Fe, K, Mg, Mn, Na, Ni, Pb, Sb, Se, Tl, V, and Zn.
D&D = decontamination and decommissioning PCBs = polychlorinated biphenyls %Tc = ®technetium

Table 3.15. K-892 Pumphouse D&D - analytical results that exceeded screening levels

. . PCB-1254
Sampling Location Lead /L
pling (hg/L) (Lg/L)
SCREENING LEVEL 1.8 Detectable
Outfall 690 1/12/15 3.99
Outfall 690 3/4/15 0.0492

Post-demolition samples were collected from outfall 690 on April 15, 2015. None of the parameters that
were sampled on this date exceeded screening criteria. No additional monitoring in association with the
D&D of the K-892 Pumphouse will be performed.

3.6.2.6 Pre-Demolition Monitoring for the K-27 Building D&D

Building K-27 is the last remaining gaseous diffusion building at ETTP. Similar in structure to the already
demolished K-25 building, the K-27 building spans more than 8 acres and is about 900-ft long, 400-ft
wide, and 58-ft high.

Demolition of the K-27 building is a high priority at ETTP due to its severely deteriorated state. In 2014,
workers completed inventory management and nondestructive assay measurements; characterized process
equipment; performed vent, purge, and drain operations on process equipment; and prepared necessary
regulatory documents. Transite was removed from outside the building in late 2015. Building demolition
activities began in early 2016 and are expected to be completed in late 2016 or early 2017. Completing
this project will mark the end of all gaseous diffusion buildings at ETTP.

As shown in Table 3.16, initial sampling was performed to provide baseline data for conditions present
before demolition begins. This initial sampling effort was performed before the time demolition work is
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scheduled to begin. Sampling will also be performed during demolition activities after rainfall events of
1in. or more in a 24-h period. Additionally, sampling will be performed after D&D activities have been
completed.

Table 3.16. Storm water sampling for the D&D of the K-27 Building

Sampling Sampling pH Gross U Isotopic, PCBs® Metals®/ Hexavalent
location frequency alpha/beta Te, Mercury chromium
transuranics®

Prior to
initiation of
Outfall 380 building X X X X X X
demolition
activities
Prior to
initiation of
Outfall 430 building X X X X X X
demolition
activities
Prior to
Poplar Creek initiation of
instream at building X X X X X X
Outfall 460 demolition
activities

# Transuranics analysis includes: Np-237, Pu-238, and Pu-239/240.

bpCB analysis includes: Aroclors 1016, 1221, 1232, 1242, 1248, 1254, 1260, 1262, and 1268.

¢ Metals analysis includes: Al, Ag, As, Ba, Be, B, Ca, Cd, Co, Cr, Cu, Fe, K, Mg, Mn, Na, Ni, Pb, Sb, Se, T, V, and Zn.
NOTE: Outfall 382 drains the K-131/K-631 complex rather than K-27. Since this outfall will not provide direct information
pertaining to the D&D of K-27, it will not be sampled as part of the K-27 D&D sampling effort.

D&D = decontamination and decommissioning PCBs = polychlorinated biphenyls %Tc = ®technetium

Prior to the initiation of demolition activities, pre-demolition samples were collected at storm water
outfalls 382 and 430 and at the Poplar Creek instream location near outfall 460. Results from these
sampling efforts that exceeded screening levels are shown in Table 3.17.

Table 3.17. Analytical results over screening levels for K-27 D&D sampling (prior to demolition)

Sampling Gross Alpha Gross Beta (pCi/L) %Tc* (pCilL) Mercury (ng/L)
Location (pCi/L)
SCREENING 10 pCi/L 30 pCi/L 1760 pCi/L 25 ng/L
LEVEL

Outfall 380 29.1
6/30/15

Outfall 430 106 177
6/2/15
Poplar Creek at 164
Outfall 460
6/2/15

* 99T¢ results are below screening criteria and are shown as a reference for gross beta radiation levels.
D&D = decontamination and decommissioning %Tc = ®technetium
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3.6.2.7 Pre-Demolition Monitoring for the K-731 Switch House D&D

The K-732 Switchyard is a level, gravel-covered yard, approximately 4 acres in size, that is fenced on
three sides and bounded by the K-731 Switch House to the north. The gravel layer is approximately 18-in.
thick, having been placed as a containment measure for any spills. The switchyard was originally
constructed in 1944 to provide electrical power to Building K-27. It later became the receiving point for
TVA power at 161 kV and supplying 13.8 kV power to the ETTP site. The adjacent K-731 Switch House
received power from K-732 via underground conduits. The site contains a number of below-grade vaults
and pits with conduits for electrical and communication cables. Use of the switchyard was phased out
over the years and the yard was completely shut down in 2011. Electricity to ETTP is now provided by
the City of Oak Ridge.

Demolition of the K-732 Switchyard has been contracted to CTI and Associates of Kansas City, Missouri.
The project includes the demolition of the K-732 Switchyard with recovery and recycling of metals and
material assets. Demolition of the K-732 Switchyard structures began in late 2015 and are expected to be
completed in early 2016. Demolition of the K-731 Switch House will begin as a UCOR work scope after
demolition work at the K-732 Switchyard has been completed by CTI and Associates.

Two sumps are located in the basement of K-731. Sump S-053 discharges to sump S-054. Sump S-054
discharges to storm water outfall 430. An additional five sumps (sumps S-055, S-056, S-057, S-058, and
S-059) are located in the K-732 Switchyard. Sump S-055 collects water from Valve Vault 2 in the K-732
switchyard. Sump S-056 collects water from Valve Vault 3 in the K-732 switchyard. Sump S-057 collects
water from Synchronous Condenser 101. Sump S-058 collects water from Synchronous Condenser 102.
Sump S-059 collects water from Synchronous Condenser 103. All of these sumps discharge to outfall
440. A portion of the south side of the switchyard discharges to storm water outfall 440, as well. This
discharge to outfall 440 includes surface runoff from paved sections of the switchyard area, as well as
infiltration through the gravel portion of the switchyard area. The K-731/K-732 sumps and the drainage
system from this area to outfalls 430 and 440 are shown in Fig. 3.17.
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Fig. 3.17. K-731 Switch House and K-732 Switchyard Drainage System.

To Outfall 440

Because the sumps in Building K-731 are not currently in operation, water has accumulated in the
basement of the building. As an initial pre-demolition action, the water that has accumulated in the
basement of the K-731 Switch House must be removed and disposed. On August 27, 2015, a sample of
the water in the K-731 basement was collected from a stairwell that provides access to the basement. The
results from this sampling effort are shown in Table 3.18.

Table 3.18. Analytical results over screening levels for
samples collected from the K-731 basement

PCB-1260  zinc

Sampling location (Hg/L) (Lg/L)
SCREENING LEVEL  detectable 75
K-731 basement 0.169 108

(stairwell)

A decision on the disposition of the water in the K-731 basement will be made in CY 2016. Options for
disposal of this water include discharging it into a bermed area and allowing it to infiltrate into the soil or
discharging it to the storm drain system using appropriate best management practices.

In October 2015, samples were collected from outfall 440 to determine if water from sumps S-055, S-056,
S-057, S-058, and S-059 or other portions of the K-732 switchyard area could be adversely affecting the
discharge from the outfall. Table 3.19 indicates the parameters that were sampled as part of this effort. No
results over screening levels were detected in samples collected from outfall 440.
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Table 3.19. Storm water composite sampling for radiological discharges

Storm water Gross alpha/

99 .. *
outfall gross beta Tc VOCs PCBs/pesticides

440 X X X X

“PCB analysis includes: Aroclors 1016, 1221, 1232, 1242, 1248, 1254, 1260, 1262, and 1268.
PCBs = polychlorinated biphenyls %Tc = ®technetium  VOCs = volatile organic compound

3.6.2.8 Monitoring of Operational Building Sumps

As part of the ETTP SWPP Program monitoring, samples were collected from each of the remaining
building sumps. These sumps accumulate storm water during wet weather conditions. This sampling was
performed to identify contaminants that could be discharged during the normal operation of the sumps.
These sumps will be sampled at least once during each NPDES permit cycle. However, the sumps will be
evaluated each year to determine if changing conditions (D&D activities, etc.) may warrant more frequent
sampling.

There are no specific requirements (rainfall, specific discharge rate, etc.) for sampling the sumps. They
can be sampled as long as there is adequate water present in them to allow the samples to be collected. All
water samples taken as part of this investigation shall be collected as manual grab samples. Manual grab
samples will be collected according to the guidelines specified in Sections 3.1.2 and 3.3.1 of the EPA’s
NPDES Storm Water Sampling Guidance Document (EPA 1992) and applicable procedures that have
been developed by the sampling subcontractor.

Preliminary activities leading to the D&D of the K-1037 building are underway. Walkdowns of the
building have been conducted to identify RCRA universal waste materials such as light bulbs, spent
batteries, etc., that must be collected and disposed before additional D&D actions can occur. Also,
surveys of the building have been performed to identify chemicals, flammable materials, etc., that must be
removed from the building. In addition to these activities, the water from the K-1037 basement must be
removed.

As part of the ETTP SWPP Program sampling effort, sampling of the water in the K-1037
basement was conducted in July 2015. Accumulated water from two representative locations
were sampled as part of this effort. Sump S-093 was sampled as part of this monitoring effort.
Sump S-094 was also planned to be included as part of this sampling effort. However, because
the sump pumps in the K-1037 basement are not currently operational, the area where sump S-
094 is located was flooded and was not accessible for sampling. Therefore, a sample was
collected from a flooded stairwell near columns F8 and G8 of the K-1037 building. This location
is as close to sump S-094 as possible and is representative of the water in the area of the
basement served by the sump. Monitoring requirements for this sampling effort are included in
Table 3.20.
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Table 3.20. Sampling of accumulated water in Building K-1037 basement

Sampling Sampling pH Gross PCBs? Metals®/ TSS
location frequency alpha/beta Mercury
Prior to
initiation of
Sump S-093 building X X X X X
demolition
activities.
Prior to
initiation of
Stairwell at building
Columns F8/G8 demolition X X X X X
activities.

2PCB analysis includes: Aroclors 1016, 1221, 1232, 1242, 1248, 1254, 1260, 1262, and 1268.
P Metals analysis includes: Al, Ag, As, Ba, Be, B, Ca, Cd, Co, Cr, Cu, Fe, K, Mg, Mn, Na, Ni, Pb, Sb, Se, Tl, V, and Zn.
PCBs = polychlorinated biphenyls TSS = total suspended solids

Parameters that were detected at levels exceeding screening criteria are shown in Table 3.21.

Table 3.21. Analytical results above screening criteria from the sampling
of accumulated water in Building K-1037 basement in 2015

Sampling Cadmium Lead Gross Gross PCB- PCB-
location (ng/L) (ng/L) alpha beta 1254 1260
radiation  radiation (Hg/L) (Hg/L)

(pCi/L) (pCi/L)

SCREENING Detect- 1.8 10 30 Detect- Detect-
LEVEL able able able

Sump S-093 630 930

Stairwell at 0.82 3.6 190 440 1.4 3

Columns F8/G8

PCBs = polychlorinated biphenyls

Uranium and **Tc samples were also collected and analytical results were non-detectable. Additional
sampling may be performed to determine why gross alpha and gross beta levels were elevated while the
uranium and **TC results were non-detectable.

Personnel working on the D&D of the K-1037 building planned to install portable pumps in the basement
to pump the water to the environment if it met the criteria for accumulated water discharges stated in the
ETTP SWPP Program Baseline Document. However, because of the exceedances for metals, PCBs, and
gross alpha/gross beta radiation, this water will not be suitable for discharge to the environment. An
alternate means of disposal of this water has not yet been determined but on-site treatment as a CERCLA
action is being considered.

Sump S-073A, which is located in the basement of Building K-1006, was also sampled as part of the
ETTP SWPP Program. This sump is a 30-in.-diameter, 36-in.-deep concrete structure. It is located in the
northeast corner basement of the K-1006 laboratory building, beneath the interior stairwell. The sump
receives groundwater flow that is periodically pumped to the sanitary sewer system by a float-controlled
pump. This water is then treated at the Rarity Ridge Sewage Treatment Plant. The Baseline
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Environmental Analysis Report for the K-1006 Material and Chemistry Laboratory (K/EM-543/R1,
LMES 1997) states that the sump located in the northeast corner of the basement accumulates rainwater
from a drain in the concrete floor area adjacent to the outside door of the basement. Monitoring
requirements for this sampling effort are included in Table 3.22.

Table 3.22. Sampling of Building K-1006 sump

Sampling pH Gross PCBs* Metals®/ TSS
location alpha/beta Mercury
Sump S-073-A X X X X X

4PCB analysis includes aroclors 1016, 1221, 1232, 1242, 1248, 1254, 1260, 1262, and 1268. Total PCBs will also be
reported as part of the analytical data package.

b Metals analysis includes: Al, Ag, As, Ba, Be, B, Ca, Cd, Co, Cr, Cu, Fe, K, Mg, Mn, Na, Ni, Pb, Sh, Se, Tl, V,

and Zn.

PCBs = polychlorinated biphenyls TSS = total suspended solids

Parameters that were detected at levels exceeding screening criteria in 2015 are shown in Table 3.23.

Table 3.23. Analytical results over screening levels for Sump S-073A in 2015

) ) Copper Lead Zinc Cadmium (ug/L)
Sampling location (Mg/L) (Hg/L) (Mg/L)
SCREENING LEVEL 7 1.8 75 Detectable
Sump S-073A 21.2 125 89.3 2.04

3.6.2.9 Monitoring Runoff from Oak Ridge Forest Products Area

Oak Ridge Forest Products, LLC (ORFP) operates a wood yard and chipping facility at the K-722 site,
which is located at the former Powerhouse area. The primary operation being conducted is the conversion
of low-grade forest products (pulpwood) into wood chips. These wood chips are used as a biomass fuel,

in paper production, and for mulching and landscaping. Wood from local logging and clearing activities is
purchased on-site. The wood is then processed into wood chips by a chipper.

One source of potential impact to storm water runoff from this facility is fuel storage. Double-walled
aboveground storage tanks with a total storage capacity of approximately 2,500 gal have been installed
on-site to contain both on-road and off-road diesel fuel. Secondary containment was constructed around
the above-ground tanks. Above-ground storage tanks also store water used for fire suppression and
equipment cleaning. Portable restrooms are used for the handling of sanitary waste.

Sampling was performed in order to assess any potential impact that the operation of this facility may be
having on the quality of the storm water runoff from the area. Guidance found in the Tennessee Storm
Water Multi-Sector Permit (TMSP) for Industrial Activities was utilized in choosing the parameters to be
sampled as part of this effort. Parameters required to be sampled under the TMSP for Standard Industrial
Classification (SIC) code 2411 (log storage and handling areas) and SIC code 2421 (general sawmills and
planing mills) were selected to be representative of the storm water discharges that may originate

at ORFP.
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As shown in Table 3.24, storm water runoff from outfalls 780, 810, and 820 were sampled as part of this
effort. (Outfall 810 was not originally designated to be sampled as part of this effort. However, because it
receives drainage from the ORFP area and because flow was present at the outfall when outfalls 780 and
820 were sampled, a sample was collected at outfall 810 to provide additional information about this
area.) These samples were collected at a time when storm water runoff was observable from the ORFP
facility. The analytical results from this sampling effort will be used to determine if additional sampling
of these storm water outfalls will be necessary on a more frequent basis (i.e., quarterly, annually).

Field observations were also made at each of the outfalls when sampling of the storm water runoff from
the ORFP facility was conducted. The discharge from these outfalls was observed for visible sheen,
discoloration, foam, floating materials, suspended materials, and debris. If any debris was noted in the
discharge from the outfall that does not appear as if it would fit through a 1-in.-diameter round opening,
EC&P personnel were contacted.

Samples were collected from these outfalls in December 2014 and January 2015. The only parameter that
exceeded screening criteria was copper at outfall 810. Copper was detected at 7.31 g /L, which exceeds
the screening criteria of 7 ug/L. None of the other parameters were present at levels that exceeded
screening criteria. In addition, no adverse conditions were noted as part of the field observations
conducted at the time the sampling was being performed. Therefore, it is believed that storm water
discharges from the area of the ORFP facility are not creating an adverse impact on receiving waters.

Table 3.24. Storm water sampling at the Oak Ridge Forest Products facility

Sampling location Oil and TSS COoD Metals® pH
grease
Outfall 780 X X X X X
Outfall 810 X X X X X
Outfall 820 X X X X X
®Metals analysis includes: Al, Ag, As, Ba, Be, B, Ca, Cd, Co, Cr, Cu, Fe, K, Mg, Mn, Na, Ni, Pb, Sb, Se, Tl, V, and Zn.
COD = chemical oxygen demand TSS = total suspended solids

3.6.2.10 Legacy Mercury Investigation Sampling

Activities involving mercury that were conducted at ETTP included usage, handling, and recovery
operations. Mercury usage and handling were common in such equipment as manometers, switches, mass
spectrometers, mercury diffusion pumps, mercury traps, and laboratory operations. Large quantities of
mercury-bearing wastes from the on-site gaseous diffusion plant operations and support buildings,
ORNL, and Y-12, were processed and stored at ETTP. Mercury from soils and spill cleanups was
processed on-site, as well. Mercury recovery operations were conducted in a number of buildings. Many
buildings were located in watersheds that discharged primarily into Mitchell Branch.

Mercury levels that exceed the ambient water quality criterion (AWQC) of 51 ng/L at ETTP have been
identified in the Mitchell Branch watershed, as well as in a number of storm water outfalls, surface water
locations, and groundwater monitoring wells at ETTP. Improved analytical techniques for mercury have
resulted in much lower detection limits than previously possible. In addition, knowledge of known
historical mercury processes at the facility has increased substantially. These factors have led to an
ongoing facility investigation to more precisely detect and quantify the extent of any mercury
contamination that may exist.
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Factors considered as part of the mercury investigation include weather conditions (wet vs. dry), remedial
action activities (before, during, and after demolition of ETTP facilities), and types of monitoring
locations chosen for sampling (in-stream, outfall, ambient, catch basin). For the purpose of the
investigation activities, a dry weather period was defined as being at least 72 h after a storm event of

0.1 in. or more. Wet weather conditions were defined as a storm event greater than 0.1 in. that occurs
within a time period of 24 h or less and at least 72 h after any previous rainfall greater than 0.1 in. in 24 h.
In addition, manual grab samples were defined as samples collected according to the guidelines specified
in Sections 3.1.2 and 3.3.1 of the EPA NPDES Storm Water Sampling Guidance Document (EPA 1992)
and applicable procedures that have been developed by the sampling subcontractor.

Two monitoring programs collected mercury data across ETTP at various locations during CY 2015.
Samples were collected as specifically defined in the NPDES permit and as part of the SWPP Program.

3.6.2.11 Mercury Sampling Conducted as Part of the Previous NPDES Permit

As part of the NPDES permit compliance program for the previous ETTP NPDES permit that was in
effect until March 31, 2015, mercury was sampled on a quarterly basis at outfalls 05A, 170, 180, and 190.
These four locations were selected because information gathered as part of the permit application process
indicated that mercury levels at these outfalls occasionally exceeded the AWQC level of 51 ng/L. Outfalls
170, 180, and 190 collect storm water from large areas on the north side of ETTP and discharge to
Mitchell Branch. Outfall 05A is the discharge point for the former sewage treatment plant drainage basin
into Poplar Creek on the east side of ETTP. The NPDES permit that took effect on April 1, 2015, no
longer requires quarterly mercury monitoring. However, in order to continue collecting data for the
analysis of trends in mercury discharges from these outfalls, quarterly mercury sampling will be
conducted as part of the ETTP SWPP Program, as indicated in Table 3.25. Since mercury has not been
detected at outfall 170 at levels over the AWQC of 51 ng/L for several years, outfall 170 will not be
sampled as part of this SWPP Program effort. Data from this sampling effort will be utilized as part of the
RER and may provide information that will be used in upcoming CERCLA cleanup decisions.
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Table 3.25. Mercury sampling at storm water outfalls

Sampling Location Parameter Measurement frequency  Sample type
Outfall 05A Mercury 1/quarter Grab
Outfall 180 Mercury 1/quarter Grab
Outfall 190 Mercury 1/quarter Grab

Table 3.26 contains analytical data from mercury sampling performed at outfalls 170, 180, 190, and 05A
in CY 2015. Samples collected during the first quarter of CY 2015 were collected as part of the
requirements of the ETTP NPDES permit, which was in effect at that time. Mercury samples collected
during the second, third, and fourth quarters of CY 2015 were taken as part of the requirements of the
ETTP SWPP Program.

Table 3.26. Quarterly NPDES/SWPP Program mercury monitoring results — CY 2015

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter
Sampling location CY 2015 CY 2015 CY 2015 CY 2015
(ng/L) (ng/L) (ng/L) (ng/L)
Outfall 170** e
Outfall 180 219 53.1 50.8 99.3
Outfall 190 20.3 11.1 16.7 55.6
Outfall 05A 67.4 132 148 185

*Results in bold exceed the AWQC for mercury (51 ng/L).
NPDES = National Pollutant Discharge Elimination System SWPP = Storm Water Pollution Prevention

Figures 3.18-3.21 indicate the mercury levels at outfalls 170, 180, 190, and 05A from CY 2010—present.
These graphs contain mercury information from quarterly sampling performed as part of the quarterly
NPDES permit compliance/quarterly SWPP Program sampling, NPDES permit renewal sampling, D&D
sampling, and other mercury sampling performed at these outfalls. Results from outfalls 180, 190, and
05A were frequently above the AQWQC of 51 ng/L.
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3.6.2.12 Investigation of Mercury in Selected ETTP Storm Water Outfalls

The K-1024 Dilution Pit was used during the K-1024 instrument shop operations (1945-1963) and
centrifuge development laboratory operations (1970-1985) and was located on the northwest corner of
Building K-1024. During 1946-1947, the K-1024 building operations cleaned mercury from line recorder
chemical traps. The electronics shop frequently experienced mercury spills and elevated levels of mercury
vapors. The Building K-1024 sanitary flow and acid/solvent flow were each handled by independent drain
lines. A 4-in. acid waste line flowed through a dilution pit before discharging into the K-25 Site storm
drain system. The dilution pit was placed in standby in 1985. In the early 1990s, it was filled and covered
with asphalt.

The storm drain networks for outfalls 230 and 240 drain the former K-1024 building area. In addition to
sampling at the 230 and 240 outfalls, samples were collected from selected storm drain catchment basins
in the outfall 230 and 240 networks as part of the ETTP SWPP Program. The analytical results from this
sampling effort will allow an assessment of the levels of mercury that may be continuing to enter the
storm water drainage system.

The total mercury samples were collected during both wet weather and dry weather conditions. Flow was
not present at all locations during dry weather conditions. The absence of flow was noted at each
applicable location. All reasonable efforts were made to collect the wet weather or dry weather samples
from a selected network within a single day.

Since water samples may inadvertently pick up sediment from the bottom of the storm drain system, both
a filtered and an unfiltered sample were collected for total mercury analysis. The filtering was done in the
field utilizing a 0.45 micron filter and a portable peristaltic pump.

Samples were collected as indicated in Table 3.27. Locations that were inaccessible or cannot be sampled
for other reasons were noted.

Table 3.27. Sampling of outfall 230 and 240 networks

Storm Water Outfall Associated Sampling event Total Mercury  Total Mercury
Network manholes to be (unfiltered) (filtered in the
sampled field)
2003, 3040, 3035,
230 7011, 7012, 7013, Wet and dry
X X
7014 weather
2008, 2014, 2050,
240 7053, 7054, 7056, Wet and dry
X X
7059 weather

Dry weather sampling of outfall 230 and its associated drainage network was performed in February
2015. As part of the monitoring of the outfall 230 network, samples were collected at manholes 2003,
3035, 3040, 7011, 7012, 7013, and 7014. Both filtered and unfiltered samples were collected at each
location. Table 3.28 contains the results of the dry weather sampling performed in the outfall 230
network. Results in bold exceed the AWQC for mercury (51 ng/L).
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Table 3.28. Mercury results from dry weather sampling at
storm water outfall 230 and associated piping network

Sampling Location . Mercury (ng/L)* .
Unfiltered Filtered (Field)

Outfall 230 2.07 1.54
Manhole 2003 23.1 69.8
Manhole 3035 11.9 3.45
Manhole 3040 47.7 17.8
Manhole 7011 2.77 45.6
Manhole 7012 27.3 35.1
Manhole 7013 46.4 31.4
Manhole 7014 60.1 39.3

*Results in bold exceed the AWQC for mercury (51 ng/L).

Dry weather sampling of outfall 240 and its associated drainage network was completed on March 26,
2015. At the time of sampling, only manholes 2008 and 2014 were flowing; outfall 240 and manholes
2050, 7053, 7054, 7056, and 7059 were dry. These results are presented in Table 3.29.

Table 3.29. Mercury results from dry weather sampling at outfall 240
and associated piping network

Sampling Mercury Result (ng/L)

Location Unfiltered Filtered (Field)
Manhole 2008 447 9.33
Manhole 2014 9.88 7.9

*Results in bold exceed the AWQC for mercury (51 ng/L).

Wet weather sampling of outfall 230 and its associated drainage network was performed on April 20,
2015. As part of the monitoring of the outfall 230 network, samples were collected at manholes 2003,
3035, 3040, 7011, 7012, 7013, and 7014. Both filtered and unfiltered samples were collected at each
location. Table 3.30 contains the results of the wet weather sampling performed in the outfall 230
network.

Table 3.30. Mercury results from wet weather sampling at
outfall 230 and associated piping network

Sampling Location Mercury Result (ng/L)
Unfiltered Filtered (Field)

Outfall 230 36.1 14.2
Manhole 2003 76.8 34.7
Manhole 3035 43.2 14.4
Manhole 3040 38.6 16.4
Manhole 7011 162 82.6
Manhole 7012 211 103
Manhole 7013 334 160
Manhole 7014 963 123

*Results in bold exceed the AWQC for mercury (51 ng/L).
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Wet weather sampling of outfall 240 and its associated drainage network was completed on September
10, 2015. Both filtered and unfiltered samples were collected at each location. Table 3.31 contains the
results of the wet weather sampling performed in the outfall 240 network.

Table 3.31. Mercury results from wet weather sampling at
outfall 240 and associated piping network

Location ID Mercury Result (ng/L)
Unfiltered Filtered (Field)

Outfall 240 116 28.1
Manhole 2008 141 87.3
Manhole 2014 92.2 45.6
Manhole 7053 580 415
Manhole 7054 706 642
Manhole 7056 534 19.2
Manhole 7059 8.34 10.1

*Results in bold exceed AWQC for mercury (51 ng/L).

Manholes 7053, 7054, and 7056, which contained the highest levels of mercury detected in the outfall 240
drainage system, are located south of the former Building K-1024 and associated K-1024 Dilution Pit
locations. Building K-1024 once housed an instrument maintenance operation, which serviced various
types of instruments that may have contained mercury. Instrument cleaning wastes drained into the
K-1024 Dilution Pit and onto the storm drain system. It is believed that this operation may be a primary
source of the mercury detected in both the outfall 230 and 240 storm water drainage systems. The dilution
pit was filled and covered with asphalt several years ago. Building K-1024 was demolished as part of the
Building K-25 D&D project.

Mercury at levels above the screening criteria has been identified at each of the outfalls in Table 3.32
during past sampling events. In order to evaluate whether the discharge of mercury from these outfalls is
part of an ongoing trend or whether it is an isolated occurrence, additional sampling at the outfalls was
conducted in CY 2015 to allow for a sufficient number of data points for trend analysis.

Table 3.32. ETTP outfalls selected for mercury investigation sampling

Sampling location Sampling event(s) (mgﬁl]irzflug?ab)
Outfall 100 Wet weather X
Outfall 195 Wet weather X
Outfall 230 Wet weather X
Outfall 240 Wet weather X
Outfall 280 Wet weather X
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Table 3.33. Analytical results for mercury investigation sampling

Sampling Location Hg Result

(ng/L)
Outfall 100 8.78
Outfall 195 10.3
Outfall 230 15.6
Outfall 240 22.3

As part of the sitewide mercury investigation, a mercury sample was collected at outfall 694 on
September 4, 2014. The mercury result from this sample was 910 ng/L. Because the mercury level in this
sample was quite elevated, follow-up samples were collected from outfall 694 and from a catch basin in
the drainage system of the outfall on July 23, 2015. The mercury results from these samples are indicated
in Table 3.34.

Table 3.34. Analytical results for mercury investigation sampling at outfall 694

Sampling Location Hg Result (ng/L)
Outfall 694 (9/4/14) 910
Outfall 694 (7/23/15) 30.5
Catch Basin 1B017 15.4

*Results in bold exceed the AWQC for mercury (51 ng/L).

It is believed that the elevated mercury results from the September 2014 sample may have been related to
sediment that was present in Poplar Creek water that had historically been pumped into the K-892
Pumphouse and may have been discharged through outfall 694. There is no clear explanation of why the
detected mercury level in the follow-up sample differed so greatly from the original sample. Catch basin
1B017 is located upstream of the point where the K-892 Pumphouse discharge enters the outfall 694
network, which may explain why mercury levels in the basin were lower than mercury levels at the
outfall.

3.6.2.13 Mercury Sampling Conducted as Part of the NPDES Permit Renewal
Mercury has been sampled at several outfalls as part of the NPDES permit renewal process during
CY 2015. Mercury results for these NPDES permit renewal samples exceeded the AWQC of 51 ng/L at

outfalls 05A, 180, and 190. The results of the NPDES permit renewal mercury sampling are included in
Table 3.35.
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Table 3.35. NPDES Permit Renewal - Mercury Monitoring Results — CY 2015

Sampling location I\A(ﬁg(;lli;y
Outfall 05A 360
Outfall 100 50.1
Outfall 142 3.84
Outfall 170 256
Outfall 180 303
Outfall 190 112
Outfall 195 40
Outfall 198 7.23
Outfall 334 3.24
Outfall 510 10.8

*Results in bold exceed the AWQC for mercury (51 ng/L).
NPDES = National Pollutant Discharge Elimination System

3.6.2.14 Sampling of Legacy Chromium Groundwater Plume Discharge

The release of hexavalent chromium into Mitchell Branch from storm water outfall 170 and from seeps at
the headwall of outfall 170 resulted in levels of hexavalent chromium that exceeded the AWQC.
Immediately below outfall 170, hexavalent chromium levels were measured at levels as high as 0.78
mg/L, which exceeded the state of Tennessee hexavalent chromium water quality chronic criterion of
0.011 mg/L for the protection of fish and aquatic life. The levels of total chromium were at approximately
the same value, indicating that the chromium was almost completely hexavalent chromium at the release
point. The reason that the chromium was still in a hexavalent state is unknown, considering that
hexavalent chromium has not been used in ETTP operations for over 30 years.

On November 5, 2007, DOE notified EPA and TDEC of their intent to conduct a CERCLA time-critical
removal action to install a grout barrier wall and groundwater collection system to intercept the
chromium-contaminated water discharging from the storm drain 170 outfall and headwall seeps into
Mitchell Branch. The action reduced the level of hexavalent chromium in Mitchell Branch by
approximately 98%, from 0.78 mg/L to levels as low as 0.014 mg/L, during worst-case dry-weather base
flow periods. During wet-weather periods, the level of hexavalent chromium in Mitchell Branch was
reduced from 0.025 mg/L to levels that are below method detection thresholds of 0.012 mg/L. The time-
critical removal action is documented in the Removal Action Report for the Reduction of Hexavalent
Chromium Releases into Mitchell Branch at the East Tennessee Technology Park, Oak Ridge, Tennessee
(DOE 2008).

In 2012, the treatment of the chromium collection system water was transitioned from CNF to CWTS. To
monitor both the continued effectiveness of the collection system, as well as the effectiveness of the new
CWTS, periodic monitoring is performed as part of the ETTP SWPP Program. Samples are collected at
monitoring well-289, the chromium collection system wells, storm drain 170, and Mitchell Branch
Kilometer (MIK) 0.79. Samples are also collected at monitoring well-289 to monitor the concentrations of
chromium in the contaminated groundwater plume. Samples are collected from the chromium collection
system wells to monitor the chromium in the water recovered by the groundwater collection system.
Samples collected at storm drain 170 monitor the concentrations of the chromium and hexavalent
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chromium plume being discharged directly to Mitchell Branch. Samples are collected at MIK 0.79 to
monitor chromium and hexavalent chromium concentrations in Mitchell Branch. Requirements for this
sampling effort are listed in Table 3.36.

Samples at these locations are collected on a quarterly basis during varying wet and dry weather
conditions. All of the samples collected as part of this effort are taken using the manual grab sampling
method. Manual grab samples are collected according to the guidelines specified in Sections 3.1.2 and
3.3.1 of the EPA’s NPDES Storm Water Sampling Guidance Document (EPA 1992) and applicable
procedures that have been developed by the sampling subcontractor. All guidelines in the East Tennessee
Technology Park Storm Water Pollution Prevention Program Sampling and Analysis Plan (UCOR-4028,
UCOR 2015) were followed as part of this sampling effort. Figures 3.22 and 3.23 are graphs of the
analytical data from this sampling effort.

Table 3.36. Monitoring requirements - Mitchell Branch subwatershed total and
hexavalent chromium sampling locations

Sampling Location Parameter Measurement frequency Sample type

MIK 0.79 Total chromium 1/quarter Grab
MIK 0.79 Hexavalent chromium 1/quarter Grab
Storm Drain-170 Total chromium 1/quarter Grab
Storm Drain-170 Hexavalent chromium 1/quarter Grab
Monitoring Well-289 (TP-289) Total chromium 1/quarter Grab
Monitoring Well-289 (TP-289) Hexavalent chromium 1/quarter Grab
Cr collection system wells .

(CWTS-INF) Total chromium 1/quarter Grab
Cr collection system wells .

(CWTS-INF) Hexavalent chromium 1/quarter Grab

NOTE: Total chromium and hexavalent chromium will be collected during varying weather conditions (for

example, samples will be collected during wet-weather conditions one quarter and during dry-weather conditions

the following quarter).

MIK = Mitchell Branch kilometer TP = temporary piezometer CWTS-INF = Chromium
Water Treatment System-
Influent
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Fig. 3.22. Total chromium sample results for the chromium collection system.
(CWTS EFF = Chromium Water Treatment System Effluent, MIK = Mitchell Branch kilometer,
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Fig. 3.23. Hexavalent chromium sample results for the chromium collection system.
(CWTS EFF = Chromium Water Treatment System Effluent, MIK = Mitchell Branch kilometer,
and TP = temporary piezometer)
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The analytical data indicate that chromium levels may fluctuate slightly at temporary piezometer
(TP)-289, but are relatively consistent over the long term. Chromium values at outfall 170 and MIK 0.79
have much more variability. This is most likely due to the greater variability in flow rates at these two
locations.

Additional monitoring of the CWTS will be performed, as indicated in the East Tennessee Technology
Park Chromium Water Treatment System Sampling and Analysis Plan (UCOR-4259, UCOR 2014).

3.6.2.15 PCB Monitoring at ETTP Storm Water Outfalls

An evaluation of PCB data collected as part of the ETTP SWPP Program from CY 2000 to the present
was performed to identify locations where PCBs have been detected at storm water outfall locations.
Many of these locations are representative outfalls under the current ETTP NPDES permit and will be
sampled for PCBs as part of the permit renewal sampling effort for the next ETTP NPDES permit
application. Therefore, none of the outfalls that will be sampled for PCBs as part of this PCB monitoring
program will be sampled during the same year as NPDES permit renewal samples are collected from
them. In addition, outfalls that are to be sampled as part of ongoing D&D activities will be sampled the
year after D&D activities are expected to be completed. Also, outfalls that are to be sampled as part of
upcoming D&D activities will be sampled during the year before D&D activities are expected to begin.
Table 3.37 indicates the storm water outfalls that were sampled for PCBs as part of the ETTP SWPP
Program sampling effort.

Table 3.37. PCB samples collected during CY 2015

Sampling

L ocation Parameter® Sample type
Outfall 100  Total PCBs and individual PCB aroclors Grab
Outfall 210  Total PCBs and individual PCB aroclors Grab
Outfall 230  Total PCBs and individual PCB aroclors Grab
Outfall 240  Total PCBs and individual PCB aroclors Grab
Outfall 360  Total PCBs and individual PCB aroclors Grab
Outfall 390  Total PCBs and individual PCB aroclors Grab
Outfall 490  Total PCBs and individual PCB aroclors Grab
Outfall 700  Total PCBs and individual PCB aroclors Grab
Outfall 710  Total PCBs and individual PCB aroclors Grab
Outfall 890  Total PCBs and individual PCB aroclors Grab

2PCB analysis includes: Aroclors 1016, 1221, 1232, 1242, 1248, 1254, 1260, 1262,
and 1268. Total PCBs will also be reported as part of the analytical data package.
PCB = polychlorinated biphenyl

Table 3.38 indicates the analytical results from storm water outfall samples for PCBs collected as part of
the ETTP SWPP Program sampling effort.
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Table 3.38. PCB samples collected as part of the ETTP SWPP Program sampling effort

Sampling Results Above

Location Parameter® Date Sampled Detection Limit
Outfall 100  Total PCBs and individual PCB aroclors 8/18/15 chlizlﬁgﬁ_
Outfall 210  Total PCBs and individual PCB aroclors 9/10/15 No PCBs detected
Outfall 230  Total PCBs and individual PCB aroclors 8/18/15 No PCBs detected
Outfall 240  Total PCBs and individual PCB aroclors 9/10/15 No PCBs detected
Outfall 360  Total PCBs and individual PCB aroclors 11/30/15 No PCBs detected
Outfall 390  Total PCBs and individual PCB aroclors 8/20/15 No PCBs detected
Outfall 490  Total PCBs and individual PCB aroclors 8/18/15 No PCBs detected
Outfall 700  Total PCBs and individual PCB aroclors 8/20/15 No PCBs detected
Outfall 720  Total PCBs and individual PCB aroclors 8/20/15 No PCBs detected
Outfall 890  Total PCBs and individual PCB aroclors 12/14/15 No PCBs detected

Acronyms

ETTP = East Tennessee Technology Park
PCBs = polychlorinated biphenyls
SWPP = Storm Water Prevention Program

Analytical data collected as part of this storm water monitoring effort will be utilized to provide
information for evaluating cleanup decisions and to measure the effectiveness of remedial actions.

The PCB monitoring task will also include monitoring of PCB bioaccumulation in caged clams
(Corbicula fluminea), which will be placed at selected locations around the ETTP. Additionally, the
collection and analysis of fish from Mitchell Branch and three major ponds on the site will also be
performed. Both clams and fish from uncontaminated off-site locations are also analyzed as points of
reference. The primary contaminants of concern (COC) for these bioaccumulation monitoring tasks at
ETTP will be PCBs and mercury. Additional information on these monitoring tasks is provided in the
ETTP Biological Monitoring and Abatement Program (BMAP) SAP.

3.6.2.16 NPDES Permit Renewal Monitoring

Preparations for the NPDES permit application that will be submitted to the TDEC in CY 2019 are being
made. Additionally, DOE will require time to review the permit application before it is submitted to
TDEC. In order for all of the required monitoring to be conducted in time for the permit application to be
prepared and submitted, sampling required for the completion of the permit application was initiated as
part of the ETTP SWPP Program SAP in CY 2015. Table 3.39 indicates the dates when samples were
collected at representative outfalls during CY 2015.
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Table 3.39. NPDES permit renewal sampling conducted in CY 2015

Sampling Manual Grab Samples  Manual Grab or Grab- Composite Samples -
Location - Date Collected by-Compositor Samples Date Collected
- Date Collected
05A 8/6/2015 8/6/2015 9/10/2015
100 8/6/2015 8/6/2015 8/18/15
142 8/6/2015 8/6/2015 9/10/2015
150 7/14/2015 7/14/2015 8/6/2015
170 3/19/2015 3/19/2015 6/9/2015
180 3/19/2015 3/19/2015 4/14/2015
190 3/19/2015 3/19/2015 3/19/2015
195 3/19/2015 3/19/2015 11/19/2015
198 9/9/2015 9/9/2015 11/19/2015
230 9/9/2015 9/9/2015
430 11/18/2015
510 11/18/2015

NPDES = National Pollutant Discharge Elimination System

Table 3.40 indicates results from these NPDES permit renewal sampling efforts that exceeded screening
criteria. Mercury results that exceeded screening criteria are discussed in Section 3.6.2.12.

Table 3.40. Analytical results exceeding screening
levels for NPDES permit renewal sampling in 2015

Sampling Location Copper (ug/L)

SCREENING LEVEL 7
Outfall 150 29.3
Outfall 190 11.8
Outfall 195 7.04

NPDES = National Pollutant Discharge Elimination System
3.6.3 Surface Water Monitoring

During 2015, the ETTP Environmental Monitoring Program (EMP) personnel conducted environmental
surveillance activities at 12 surface water locations (Fig. 3.24) to monitor groundwater and storm water
runoff at watershed exit pathway locations (K-1700, K-1007-B, and K-901-A) or ambient stream
conditions (CRKs 16 and 23; K-1710; K-716; the K-702-A slough; and MIKs 0.45, 0.59, 0.71, and 1.4).
As part of monitoring the ambient stream conditions, K-1700 and MIKs 0.45, 0.59, 0.71, and 1.4 were
sampled and analyzed quarterly for radionuclides, and CRKSs 16 and 23, K-716, and the K-702-A slough
were sampled semiannually.

At MIKs 0.45, 0.59, and 0.71, quarterly monitoring is only conducted for “Tc only. Results of
radiological monitoring were compared with the Derived Concentration Standards (DCS) values in DOE
Standard 1196 (DOE 2011). Radiological data are reported as fractions of DCSs for reported
radionuclides, and the fractions for all of the isotopes are added together to produce the sum of fractions
(SOF) and averaged to produce a rolling 12-month average. The average SOF is recalculated whenever
new data become available. If the average SOF for a location exceeds the DCS requirement of remaining
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below 1.0 (100%) for the year, a source investigation is required. Sources exceeding DCS requirements
would need an analysis of the best available technology to reduce the SOF of the radionuclide
concentrations to less than 1.0 (100%). At the majority of locations, the monitoring results yielded SOF
values of less than 0.01 (1% of the allowable DCS) (Fig. 3.25). The exception was K-1700 with an SOF
of 0.015 (1.5% of the allowable DCS).

Legend
& Monitoring Locations
——— Mitchell Branch

K1710
L2

:._.'_.I’I: \

K-470Q <3¢+
o 1

MIK 0.45
*% MIK-0i50me)
L TR T

MiK 1.4

K-.Ql-m A 1 il

Fig. 3.24. East Tennessee Technology Park Environmental Monitoring Program surface water
monitoring locations. (CRK = Clinch River kilometer and MIK = Mitchell Branch kilometer)
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Fig. 3.25. Annual average percentage of derived concentration standards (DCSs) at surface water
monitoring locations, 2015. (CRK = Clinch River kilometer and MIK = Mitchell Branch kilometer)

Depending on the monitoring location, water samples may be analyzed for pH, selected metals, and
VOCs. In 2015, results for most of these parameters were well within the appropriate AWQC. The two
exceptions were an exceedance of mercury at K-1710 during the second quarter and an exceedance of
lead at K-901-A during the third quarter of 2015. The level of mercury during the second quarter at K-
1710 was measured at 96.6 ng/L, which exceeded the AWQC of 51 ng/L. This location is in Poplar Creek
upstream from the ETTP surface water influence, so it is doubtful that ETTP operations were the source.
The level of lead in the water at the K-901-A monitoring location during the third quarter was measured
at 4.5 pg/L, which slightly exceeded the hardness dependent AWQC of 4.4 ug/L. This level of lead is not
typical at this location, and no operations were ongoing in the vicinity that might have caused the
exceedance. No obvious signs of distress (e.g., dead fish) were observed to be associated with any of
these exceedances in 2015.

Figures 3.26 and 3.27 illustrate the concentrations of TCE (trichloroethene) and cis-1,2-dichloroethene
(cis-1,2-DCE) from the K-1700 weir (which is used to monitor Mitchell Branch), the only surface water
monitoring location where VOCs are regularly detected. Concentrations of TCE and total 1,2-DCE are
below the AWQCs for recreation, organisms only (300 pg/L for TCE and 10,000 pg/L for trans-1,2-
DCE), which are appropriate standards for Mitchell Branch. Moreover, the standards for 1,2-DCE apply
only to the “trans” form of 1,2-DCE; almost all of the 1,2-DCE is in the cis isomer. In addition, vinyl
chloride has sometimes been detected in Mitchell Branch water (Fig. 3.28). VOCs have been detected in
groundwater in the vicinity of Mitchell Branch and in building sumps discharging into storm water
outfalls that discharge into the stream; however, storm drain network monitoring generally has not
detected these compounds in the storm water discharges. When detected, the concentrations are lower
than in the stream. Therefore, it appears that the primary source of these compounds is contaminated
groundwater.

Since CWTS was installed, chromium levels in Mitchell Branch have dropped dramatically, with levels of

total chromium being routinely measured at less than 6 pg/L (Fig. 3.29). In 2015, hexavalent chromium
levels in Mitchell Branch were all below the detection limit of 6 pg/L.
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Fig. 3.26. Trichloroethene concentrations in Mitchell Branch.
(MIK = Mitchell Branch kilometer and AWQC = ambient water quality criterion)

cis-1,2 Dichloroethene
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Fig. 3.27. Concentrations of cis-1,2-dichloroethene in Mitchell Branch.
(MIK = Mitchell Branch kilometer and AWQC = ambient water quality criterion)
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Fig. 3.28. Vinyl chloride concentrations in Mitchell Branch.
(MIK = Mitchell Branch kilometer and AWQC = ambient water quality criterion)
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Fig. 3.29. Total chromium concentrations at K-1700.
[The AWQC for Cr(lll), which is hardness dependent, is 74 pg/L, based on a hardness of 100 mg/L. The
AWQC for Cr(IV) is 11 pg/L. (AWQC = ambient water quality criterion, MIK = Mitchell Branch kilometer)]
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3.6.4 Groundwater Monitoring
3.6.4.1 Performance Monitoring Goals and Objectives

Major components of the Record of Decision for Soil, Buried Waste, and Subsurface Structure Actions in
Zone 2, East Tennessee Technology Park, Oak Ridge, Tennessee (DOE/OR/01-2161&D2, DOE 2005)
selected remedy are:

o Assess data sufficiency for each exposure unit (EU) and supplement data as necessary to determine if
remediation levels are exceeded.

e Remove soil up to 10 ft in depth that exceeds remediation levels set to protect a future industrial
worker.

e Remove soil to water table, bedrock, or acceptable levels of contamination, whichever is the
shallowest, to protect underlying groundwater to maximum contaminant level (MCLSs) and to protect
human health and the environment.

¢ Remove or decontaminate the contaminated portions of slabs, vaults, basements, pits, tanks,
pipelines, or any other subsurface structure that exceed the remediation levels to protect a future
industrial worker to a depth no more than 10 ft. Use soil or concrete debris that meets Zone 2
remediation levels as backfill material in basements and deep excavations.

¢ Remove the debris in the K-1070-B Burial Ground, regardless of depth to minimize potential future
impact to surface water and soil that exceeds remediation levels for protection of workers (upper
10 ft) or protection of groundwater (water table or bedrock surface).

e Remove the debris and soil in the K-1070-C/D Burial Ground that exceeds remediation levels for the
protection of workers (upper 10 ft) or protection of groundwater (water table or bedrock surface).

o Verify all acreage in Zone 2 as compliant with soil remediation levels established by the record of
decision (ROD).

e Implement land use controls (LUCs) to prevent exposure to residual solid contamination left on-site
and/or to prevent residential use of the land.

Zone 2 was divided into 44 EUs for planning and evaluation purposes. Final status assessments and
associated data gap sampling efforts for EUs in Zone 2 are being conducted using a Dynamic Verification
Strategy (DVS) in accordance with the Remedial Design Report/Remedial Action Work Plan for the Zone
2 Soils, Slabs, and Subsurface Structures, East Tennessee Technology Park, Oak Ridge, Tennessee
(DOE/OR/01-2224& D4, DOE 2015c). Successful completion of the Zone 2 cleanup requires that each of
these 44 EUs be characterized, evaluated against the Zone 2 risk criteria, and remediated if necessary.

The Remediation Action Objectives for Zone 2 are to:

e Protect human health under an industrial land use to an excess cancer risk level at or below 1 x 10
and non-cancer risk levels at or below an HI [Hazard Index] of 1, and

e Protect groundwater to levels at or below MCLSs.
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Drinking water MCLs are used as screening criteria for evaluating the effectiveness of soil, buried waste,
and subsurface structure cleanup. The ROD, however, specifically defers groundwater and surface water
cleanup to a later CERCLA action and does not include ARAR-based performance objectives for
groundwater cleanup.

The monitoring requirements are monitoring of groundwater adjacent to potential sources of groundwater
contamination, including the K-1070-C/D Burial Ground (DOE/OR/01-2161&D2, DOE 2005). This
monitoring will continue until the sitewide ROD is approved.

Figure 3.30 shows watershed scale and CERCLA performance monitoring locations at ETTP
(groundwater monitoring locations are shown on separate figures as indicated). Table 3.41 lists
performance monitoring conducted for the Zone 2 ROD and other CERCLA actions at ETTP. ETTP does
not have a sole surface water integration point at which all upstream contaminant releases converge to
exit the watershed, but has several subwatersheds. Therefore, there are several surface water

integration points.
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Table 3.41. CERCLA action performance monitoring in the ETTP administrative watershed?®

CERCLA action Performance goal Performance standard

Monitoring location(s)

General schedule and monitored
parameters

Performance Monitoring

Zone 2 Soil, Buried Waste, Protect human health under an Drinking water MCLs
and Subsurface Structure industrial land use to an ELCR at or

RAs (includes K-1070-C/D  below 1 x 10 and non-cancer risk

Burial Ground) levels at or below a HI of 1

Protect groundwater to levels at or
below MCLs for drinking water

Groundwater
TMW-011
UNW-064
UNW-114

Semiannual sampling (seasonally wet and
dry conditions)

Laboratory analyses for VOCs and water
quality parameters

Long-term Reduction of Collect and treat hexavalent Hexavalent chromium concentrations
Hexavalent Chromium chromium-contaminated below 0.011 mg/L AWQC in Mitchell
Releases to Mitchell Branch  groundwater to reduce its toxicity =~ Branch immediately downstream of
(Non-TC RmA) prior to discharge into Mitchell SD-170 discharge

Branch

Protect water quality in Mitchell
Branch at levels consistent with

Surface water
MIK-0.79
SD-170

Groundwater
TP-289

Quarterly sampling of all monitoring
locations

Laboratory analyses (unfiltered samples)
for total and hexavalent chromium in
surface water, groundwater, and
treatment system discharge samples

Treatment system discharge samples also

AWQC IW-416 and IW-417  analyzed for pH, total uranium, VOCs,
Treatment System gross alpha and beta, and select
Discharge radionuclides
K-1407-B/C ponds RA Reduce potential threats to human Remediation target concentrations Surface water Semiannual sampling

health and the environment posed by were not established in the CERCLA
residual contamination in pond soils  decision or post-decision documents
by providing isolation and shielding

with rock fill and intact soil cover

K-1700 weir

Groundwater
UNW-003
UNW-009

Laboratory analyses for nitrate, field
parameters, VOCs, metals, gross alpha
and beta, **Tc, *strontium (*°Sr),
Bcesium (Y*'Cs), 2¥2*2thorium
(230,232-|—h)7 and 234/238U

®Changes to performance monitoring for RAs require prior approval from the EPA and TDEC.
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Table 3.41 (continued)

CERCLA action

Performance goal

Performance standard

Monitoring location(s)

General schedule and monitored
parameters

K-901-A and K-1007-P1
holding ponds and K-720
slough RA

The goal of the ecological
enhancement performed at the
K-1007-P1 holding pond is to
establish a new steady-state
condition within the pond that
reduces risks from PCBs by
enhancing components of the
ecology that minimize PCB uptake,
which will reduce risks to human
and piscivorous wildlife by
interdicting contaminant exposure
pathways associated with these
receptors

PCB concentration of 1 mg/kg in fish
fillets (2.3 mg/kg whole body)

Operational Monitoring
at K-1007-P1 pond only:

1.

Presence of original
fish

. PCBsiin fish

. Condition of

vegetation

. Species of fish
. Water quality

. PCBs in clams

. Geese/waterfowl

population

. Once, after fish removal

. Annually

. 2x/yr during growing season

. Annually
. 3x/yr during growing season

. Four locations annually for a four

week exposure

. Monthly identification and

enumeration of all waterfowl in and
around pond

Performance Monitoring
at K-1007-P1 & K-901-A

holding ponds, and
K-720 slough:

1.

PCBs in fish

Species of fish in
K-1007-P1 only

PCBs in clams in
K-1007-P1 only

. Annually for four years, then reassess

for every other year until acceptable
risk documented for each pond

. Annually for four years (reassess

after four years, as above)

Four locations annually for a four
week exposure (reassessed after four
years, as above)

®Changes to performance monitoring for RAs require prior approval from the EPA and TDEC.

CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act

ELCR = excess lifetime cancer risk

HI = hazard index

MCL = maximum contaminant level

RA = remedial action

RmA = Removal Action

TC = time critical

VOC = volatile organic compound
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3.6.4.2 Evaluation of Performance Monitoring Data

Monitoring locations, analytical parameters, and cleanup levels were not specified for groundwater
monitoring at the K-1070-C/D Burial Ground (Fig. 3.31), although the primary COCs in that area are
VOCs. Semiannual samples are analyzed for VOCs and general water quality parameters in wells and
surface water locations outside the perimeter of the burial ground. Monitoring at the site is focused on
providing data for evaluating changes in contaminant concentrations near the source units or potentially
discharging to surface water within the boundaries of the ETTP. Approximately 9,000 gal of mixed
volatile organic liquids were disposed in G-Pit. Historic data showed that 1,1,1-TCA was present at very
high concentrations in wells monitored near the site. 1,1,1-TCA is amenable to biodegradation to 1,1-
DCA by microbes in the Dehalobacter genus. Although 1,1-DCA is also amenable to degradation by
some species of Dehalobacter, the presence of cis-1,2-DCE and vinyl chloride (VC) tend to inhibit the
biodegradation of 1,1-DCA. Cis-1,2-DCE and VC are common biodegradation products of
tetrachloroethene (PCE) and TCE, which are also present in groundwater at the site, along with 1,1-DCE,
another biodegradation product of PCE and TCE.

Following remediation of G-Pit, monitoring wells UNW-114, TMW-011, and UNW-064 (Fig. 3.31) were
selected to monitor the VOC plume leaving the K-1070-C/D Burial Grounds, because they were located
in the principal known downgradient groundwater pathway. Results of monitoring at these wells show
elevated VOC concentrations. VOC concentrations at these three wells were decreasing prior to the
excavation of the G-Pit contents (during FY 2000) and continue to decrease. Although 1,1,1-TCA was
formerly present at concentrations far greater than its 200 pg/L MCL, natural biodegradation has reduced
its concentrations to less than the drinking water standard. Several direct push monitoring points were
installed to the west of UNW-114 during investigations conducted in support of a Sitewide Groundwater
Remedial Investigation in 2005 (Final Sitewide Remedial Investigation and Feasibility Study for East
Tennessee Technology Park, Oak Ridge Tennessee. DOE/OR/01-2279&D3, DOE 2007). The purpose of
these monitoring points was to investigate groundwater contamination in an area along potential
geologically controlled seepage pathways that may have connected the G-Pit contaminant source to the
former SW-31 Spring. DOE continues to monitor two of these points (DPT-K1070-5 and DPT-K1070-6)
to measure VOC concentrations and their fluctuations.

Of the three wells monitored at this site, well UNW-114 is closest to the source area. Monitoring data for
well UNW-114 (Fig. 3.32) show that concentrations of most VOCs have been variable since 2005 and
exhibit no trend or a stable trend. Concentrations of 1,1-DCA have gradually increased from a minimum
of about 140 pg/L in 2007 to a recent concentration of 890 pg/L. 1,1,1-TCA was not detected in the
March 2015 sample, but was detected at 0.3 J pg/L in an August 2015 sample from well UNW-114
during FY 2015. The lingering 1,1-DCA residual in groundwater is evidence of the former presence of
high concentrations of 1,1,1-TCA in the area. Recent concentrations of most chlorinated VOCs in

well UNW-114 are within factors of about two to five times their MCLs.

Well UNW-064 is located slightly further downgradient from the contaminant source area than UNW-114
and its monitoring data exhibit a slightly different behavior. Similar to the overall trend observed at
UNW-114, the majority of VOC concentrations at UNW-064 (Fig. 3.33) decreased from about 2002
through 2005. Concentrations remained relatively low through the drought years of 2006 into 2008, and
increased between 2008 and 2010. Since 2010, VOCs in well UNW-064 have exhibited stable to
gradually decreasing concentrations with fairly strong seasonal fluctuations. At UNW-064 the 1,1-DCA,
1,1-DCE, cis-1,2-DCE, and TCE show a seasonal concentration fluctuation with higher concentration
during winter than during summer. This seasonal fluctuation suggests that contaminant mass transport
responds to increased groundwater recharge and seepage through the plume. DOE suspects that increased
seasonal recharge drives mass transfer in the plume through two combined mechanisms. One mechanism
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is a rise in groundwater elevation in the source area (residual liquid waste beneath “G-Pit”), which allows
groundwater seepage through fractures of higher permeability at a somewhat shallower depth. The second
mechanism is simply a higher flow volume through the source area and downgradient fractures caused by
the higher head imposed on the whole saturated zone. Cis-1,2-DCE, PCE, and VVC have decreased to
concentrations less than their respective MCLs in well UNW-064. TCE continues to fluctuate at
concentrations approximately two to five times its MCL and 1,1-DCE concentrations are about five to

ten times the MCL.

E-1070-C/D
BURIAL

‘h’" Sarpha Loc - e TG & .
LG PATPIE Lo, OAK RIDGE RESERVATION
@  Oroundwster Meontoring Location OAKRIDGE, TENNESSEE
Building
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Foolpnnt of former bulding PROJECTIOM: & dmen AP A L eratsom b
VOC Concentration Level ST RrDEe
e = DATE: 010371015
3100 ugll MAP DOCUMENT NAME: REF,_E TTF_K1070CT) _focation_u i
100 - 1000 gl MAP AUTHOR: Mary Lo Broughtan
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I - o0 SOURCES: Oalc Radge Envimemental lnfeemation System

Fig. 3.31. Location map for K-1070-C/D Burial Ground.
(VOC = volatile organic compound)
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Fig. 3.32. VOC concentrations in well UNW-114 2002-2015.
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Fig. 3.33. VOC concentrations in well UNW-064 2000-2015.

(MCL = maximum contaminant level)
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Well TMW-011 is located furthest from the contaminant source area near the base of the hill below
K-1070-C/D. VOC concentrations at TMW-011 tend to fluctuate in a fashion similar to those at
UNW-064 except that the seasonal signature is reversed with higher concentrations in summer than
during winter. This relationship suggests that groundwater recharge during winter tends to dilute the
VOCs near TMW-011 rather than cause a pulse of higher concentration groundwater, as was observed at
the mid-slope location near UNW-064. Like the other two wells, VOC concentrations (Fig. 3.34)
decreased from 2000 until early 2005, after which concentrations have fluctuated seasonally within a
gradual downward trend through about 2011. Since the summer of 2012, concentrations have experienced
another step-like decrease. Cis-1,2-DCE and PCE have remained below their respective MCLs since the
winter of 2012. Since the winter sampling event in 2012, VC concentrations have fluctuated with winter
concentrations being below the MCL and summer concentrations exceeding the MCL by factors of two to

three. TCE and 1,1-DCE concentrations fluctuate at concentrations about five to 15 times their respective
MCLs.

Monitoring locations DPT-K1070-5 and DPT-K1070-6 (Fig. 3.31) were installed using direct-push
technology and therefore they sample groundwater just at, and somewhat above the top of bedrock. At
these locations very high concentrations of 1,1,1-TCA, 1,1-DCE, and TCE persist (Fig. 3.35). Overall
decreasing trends for TCE, 1,1,1-TCA and its degradation product 1,1-DCE are apparent at well
DPT-K1070-5, while 1,1,1-TCA in DPT K-1070-6 fluctuates in a concentration range well above its
MCL. High concentrations (500-1,000 ug/L) of cis-1,2-DCE are present in addition to some values for
1,1,1-TCA, 1,1-DCA, 1,1-DCE, and TCE in this concentration range. Other VOCs that were found in the
excavated material from G-Pit, such as 1,1,2-TCA, 1,2-dimethylbenzene and chloroform, continue to be
detected in these monitoring points.
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Fig. 3.34. VOC concentrations in well TMW-011 2000-2015.
(MCL = maximum contaminant level)
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Fig. 3.35. Concentrations of selected VOCs in DPT-K1070-5 and DPT-K1070-6.
(MCL = maximum contaminant level)

3.6.4.3 Performance Summary

VOC concentrations in wells monitored downgradient of K-1070-C/D show that a broad area is affected
by the releases from the G-Pit liquid VOC disposals. While concentrations along one portion of the
impacted area continue to decrease, there remains a known area with very high concentrations of the
contaminants disposed at the site. The persistent, very high concentrations of these VOCs suggest that a
dense nonaqueous phase liquid (DNAPL) source beneath and/or downgradient of the G-Pit continues to
release mass into the plume.

3.6.5 Other Long-Term Stewardship Requirements
Other long-term stewardship (LTS) requirements for the Zone 2 ROD are described below.
3.6.5.1 Requirements

The Record of Decision for Soil, Buried Waste, and Subsurface Structure Actions in Zone 2, East
Tennessee Technology Park, Oak Ridge, Tennessee (DOE/OR/01-2161&D2, DOE 2005) establishes
“industrial” as the land use to a depth of 10 ft. To implement restrictions that prohibit residential or
agricultural use of this area under the ROD and to restrict access to this area until that end use has been
achieved, seven LUCs will be implemented: (1) property record restrictions, (2) property record notices,
(3) zoning notices, (4) the excavation/penetration permit (EPP) program, (5) access controls, (6) signs,
and (7) surveillance patrols. The objectives of these Zone 2 LUCs follow:

e Control land use to prevent exposure to contamination by controlling excavations or soil penetrations

below 10 ft and prevent uses of the land involving exposures to human receptors greater than those
from industrial use. Significant accumulations of material with residual contamination above
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unrestricted use levels will also be monitored and controlled. This will avoid accumulation of
contamination placed in an area not currently designated for disposal that could reestablish a risk to a
future industrial user.

o Prohibit the development and use of property for residential housing, elementary or secondary
schools, childcare facilities, children’s playgrounds, other prohibited commercial uses, or agricultural
use.

e Maintain the integrity of any existing or future monitoring systems until the ETTP sitewide residual
contamination RA is implemented.

e Control and restrict access to workers and the public to prevent unauthorized uses and maintain signs
to provide notice or warning to prevent unauthorized access.

e Maintain the integrity of access controls and signs at the K-1070-C/D Burial Ground for as long as
the residual debris represents a concern.

Until remediation is complete and the industrial land use is achieved, the seven LUCs mentioned above
will be implemented to restrict residential or agricultural use of the land. Reliance will be primarily on
property record and zoning notices, the EPP program, access controls, and surveillance patrols. Once
remediation is complete, property record restrictions, property record and other public notices, zoning
notices, excavation permits, and less intensive surveillance patrols and fences for the short-term at the
K-1070-C/D Burial Grounds will be used. In addition, when an area within Zone 2 is transferred, property
record restrictions and notices will be implemented.

The PCCRs completed under the Record of Decision for Soil, Buried Waste, and Subsurface Structure
Actions in Zone 2, East Tennessee Technology Park, Oak Ridge, Tennessee (DOE/OR/01-2161&D2,
DOE 2005) state that the No Further Action (NFA) decision means that an EU is available for
unrestricted industrial use to a depth of 10 ft below ground surface (bgs) and NFA is required beyond the
LUCs specified in the Zone 2 ROD.

3.6.5.2 Status of Requirements

General LUCs for Zone 2 remained in place during FY 2015. Signs were maintained to control access and
surveillance patrols were conducted as part of routine surveillance and maintenance (S&M) inspections.
The EPP program functioned according to established procedures and plans for the site. Required mowing
was performed. Additionally, signs and access controls at the K-1070-C/D Burial Ground were inspected
annually by the ETTP S&M Program.

3.6.6 K-1407-B/C Ponds

The Record of Decision for the K-1407-B/C Ponds at the Oak Ridge K-25 Site, Oak Ridge, Tennessee
(DOE/OR/02-1125&D3, DOE 1993) addressed potential risks associated with residual wastes and soils
remaining in the K-1407-B/C ponds from the initial removal of sludge conducted as a previous RCRA
closure action. The location of the K-1407-B/C ponds at ETTP is shown in Fig. 3.36.

Components of the selected remedy include the following activities:

o Placement of clean soil and rock fill for isolation and shielding,
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e Maintenance of institutional controls, and

e Groundwater monitoring to assess performance of the action and develop information for use in
reviewing the effectiveness of the remedy.

3.6.6.1 Performance Monitoring
3.6.6.1.1 Performance Monitoring Goals and Objectives

The objective of the K-1407-B/C ponds remediation was to reduce potential threats to human health and
the environment posed by residual metal, radiological, and VOC contamination within the pond soils
(DOE/OR/01-1125&D3, DOE 1993).

The Remedial Action Report for the K-1407-B Holding Pond and the K-1407-C Retention Basin, Oak
Ridge, Tennessee (DOE/OR/01-1371&D1, DOE 1995) proposes semiannual groundwater monitoring for
nitrate, metals, and selected radionuclides, including gross alpha and beta activity, ®Tc, **strontium (*°Sr),
Bcesium (B*'Cs), 2"**thorium (3¥2*2Th), and 2#*®U. Target concentrations for these parameters were
not established in the CERCLA documents (DOE 1993, DOE 1995) for use in post-remediation
monitoring to evaluate effectiveness. Performance monitoring is conducted in wells UNW-003, UNW-
009, and the Mitchell Branch weir (K-1700 weir).

3.6.6.1.2 Evaluation of Performance Monitoring Data

The primary groundwater contaminants in the K-1407-B/C ponds area are VOCs. VOCs are widespread
in this portion of ETTP, including contaminant sources upgradient of the ponds. Groundwater samples
were collected at UNW-003 and UNW-009 in March and August/September 2015. VOCs are not detected
in shallow groundwater north of Mitchell Branch in well UNW-009. VOC concentration data for well
UNW-003 for the time span 2001 through 2015 are shown on Fig. 3.37. Monitoring results for FY 2015
at the wells are generally consistent with results from previous years although concentrations of PCE and
TCE have increased during FYs 2014 and 2015 compared to levels measured during the preceding several
years. The detection of VOCs at concentrations well above 1,000 ug/L and the steady concentrations over
recent years suggest the presence of DNAPLSs in the vicinity of well UNW-003. The sitewide ROD will
address groundwater contamination present in the area of the former ponds.
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Fig. 3.36. Location of K-1407-B/C ponds.
(SD = storm water outfall and VOC = volatile organic compound)
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Fig. 3.37. VOC concentrations in well UNW-003, 2001-2015.
(MCL = maximum contaminant level; VOC = volatile organic compound)

3.6.6.2 Other Long-Term Stewardship Requirements
3.6.6.2.1 Requirements

LTS requirements specified in the Remedial Action Report for the K-1407-B Holding Pond and the
K-1407-C Retention Basin (DOE/OR/01-1371&D1, DOE 1995) were clarified in an erratum approved in
May 2015 and included maintenance of institutional controls.

The erratum states, “Conduct annual inspections and perform radiological and industrial hygiene
surveillance and other assessment activities only as needed if activities are conducted at the site that are
necessary to keep the remediated ponds in compliance with environmental, safety, and health
requirements and maintain records of all related activities.”

3.6.6.2.2 Status of Requirements

All components of the K-1407-B/C ponds site were inspected in FY 2015 by the ETTP S&M Program,
including access controls and sign conditions; condition of vegetation including dead spots, excessive
weeds or deep rooted vegetation, grass mowing, discoloration or withering of vegetation; soil/surface
condition, including evidence of soil erosion, gullies or rills, staining, debris or trash. The site underwent
routine mowing. Minor maintenance included removing vegetation from signs.
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3.6.7 K-1070-C/D G-Pit and Concrete Pad

The K-1070-C/D G-Pit is the primary source of organic contaminant releases to soil and groundwater in
the area. The K-1071 Concrete Pad, located in the southeastern portion of the K-1070-C/D area, was
determined to pose an unacceptable health risk to workers from future exposure to soil radiological
contaminants (DOE/OR/02-1486&D4, DOE 1998). The location of the area at ETTP is shown in Figs.
3.31 and 3.38. Components of the remedy included:

o Excavation of the G-Pit contents, interim storage of the material, treatment, and disposal, and
o Placement of an interim 2 ft soil cover over the Concrete Pad until remediated.

3.6.7.1 Other LTS Requirements
3.6.7.1.1 Requirements

The Record of Decision for the K-1070-C/D Operable Unit, East Tennessee Technology Park, Oak Ridge,
Tennessee (DOE/OR/02-1486&D4, DOE 1998) and Remedial Action Report for the K-1070-C/D G-Pit
and K-1071 Concrete Pad, East Tennessee Technology Park, Oak Ridge, Tennessee (DOE/OR/01-
1964&D2, DOE 2002) require interim LTS activities including maintaining institutional controls. An
Erratum to the Remedial Action Report for the K-1070-C/D G-Pit and K-1071 Concrete Pad, East
Tennessee Technology Park, Oak Ridge, Tennessee (DOE/OR/01-1964&D2, DT, DOE 2015) approved in
May 2015 contains revised frequencies. Specifically, annual inspections of the soil cover over the pad are
to be conducted to look for erosion; the grass on the cover is to be mowed as needed, but not less than
annually; radiological walkover surveys are to be conducted only if there is activity in the area to confirm
the effectiveness of the K-1071 Concrete Pad soil cover in preventing exposure to ionizing radiation; and
inspections of the fence are to be performed as needed, but no less than annually. Existing institutional
controls will continue to ensure the existing EPP program remains in place.
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Fig. 3.38. Location of K-1070-C/D G-Pit and Concrete Pad.
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3.6.7.1.2 Status of Requirements

The site was inspected by the ETTP S&M Program in FY 2015 for items including condition of the
warning signs, condition of fencing and locked gate, condition of the K-1071 Concrete Pad soil cover and
maintenance of vegetation including the presence of excessive weeds or deep-rooted vegetation, need for
grass mowing, or discoloration or withering of vegetation. No maintenance was required.

3.6.8 Groundwater Plumes

This section provides a summary of ETTP sitewide groundwater, surface water, and aquatic biology
monitoring.

Extensive groundwater monitoring at the ETTP site, using Safe Drinking Water Act (SDWA) MCLs as
groundwater screening values, has identified VOCs as the most significant groundwater contaminant on-
site. The principal chlorinated hydrocarbon chemicals that were used at ETTP were PCE, TCE, and
1,1,1-TCA.

Figure 3.39 shows the distribution and generalized concentrations of the sum of the primary chlorinated
hydrocarbon chemicals and their transformation products, respectively, at ETTP. Specific compounds in
the summation of chlorinated VOCs include chloroethenes (PCE, TCE, cis-1,2-DCE, trans-1,2-DCE,
1,1-DCA, and VC), chloroethanes (1,1,1-TCA, 1,1,2-TCA, 1,2-DCA, 1,1-DCA, and chloroethane), and
chloromethanes (carbon tetrachloride, chloroform, and methylene chloride). Several plume source areas
are identified within the regions of the highest VOC concentrations. In these areas, the primary
chlorinated hydrocarbons have been present for decades and mature contaminant plumes have evolved.
The degree of transformation or degradation of the primary chlorinated hydrocarbon compounds is highly
variable across the site. In the vicinity of the K-1070-C/D source, a high degree of degradation has
occurred, although a strong source of contamination still remains in the vicinity of the G-Pit, where
approximately 9,000 gal of chlorinated hydrocarbon liquids were disposed in an unlined pit. Other areas
where transformation is significant include the K-1401 Acid Line leak site, and the K-1407-B pond area.
Transformation processes are weak or inconsistent at the K-1004 and K-1200 area, K-1035, K-1413, and
K-1070-A Burial Ground; and little transformation of TCE is observed in the K-27/K-29 source and
plume area.
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3.6.9 Groundwater Exit Pathways

Groundwater exit pathway monitoring sites are shown in Fig. 3.36. Groundwater monitoring results for
the exit pathways are discussed below.

Mitchell Branch — The Mitchell Branch groundwater exit pathway is monitored using surface water data
from the K-1700 weir on Mitchell Branch and wells BRW-083 and UNW-107.

Wells BRW-083 and UNW-107, located near the mouth of Mitchell Branch, have been monitored since
1994. Table 3.42 shows the history and concentrations of detected VOCs in groundwater. Detection of
VOCs in groundwater near the mouth of Mitchell Branch is considered an indication of the migration of
the Mitchell Branch VOC plume complex. The intermittent detection of VOCs in this exit pathway is
thought to be a reflection of variations in groundwater flowpaths that can fluctuate with seasonal
hydraulic head conditions, which are strongly affected by rainfall. During FY 2015, no chlorinated VOCs
were detected in BRW-083 and TCE was detected at an estimated concentration of 0.53 J pug/L in the
August sample from UNW-107.

Table 3.42. VOCs detected in groundwater in the Mitchell Branch Exit Pathway

Well Date cis-1,2-DCE PCE TCE VvC
BRW-083 8/29/2002 ND 5 28 ND
3/16/2004 0.69 2.2 9.9 ND
8/26/2004 2 4.7 20 ND
3/14/2007 5 9 28 ND
3/20/2008 ND ND ND ND
8/21/2008 ND ND ND ND
3/12/2009 ND ND 1317 ND
8/3/2009 ND 2.66 14.2 ND
3/3/2010 ND ND ND ND
8/30/2010 3.6 51 18 ND
3/15/2011 2.8 6.7 22 ND
8/10/2011 ND ND ND ND
3/1/2012 ND ND ND ND
8/16/2012 ND ND ND ND
8/6/2013 ND ND ND ND
3/13/2013 ND ND ND ND
3/13/2014 ND ND ND ND
8/7/2014 ND ND ND ND
3/30/2015 ND ND ND ND
8/20/2015 ND ND ND ND
UNW-107 8/3/1998 ND ND 3 ND
8/26/2004 4.7 ND 3.6 ND
8/21/2006 3.4 14 2 1.2
3/13/2007 25 21 23 28
8/21/2007 17 ND 30 0.3J
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Table 3.41 (continued)

Well Date cis-1,2-DCE PCE TCE VvC
3/5/2008 ND ND ND ND
8/18/2008 ND ND ND ND
3/12/2009 ND ND ND ND
7/30/2009 ND ND ND ND
3/4/2010 ND ND ND ND
7/28/2010 ND ND ND ND
3/16/2011 ND ND ND ND
8/11/2011 ND ND ND ND
3/30/2012 ND ND ND ND
9/12/2012 ND ND ND ND
8/8/2013 ND ND ND ND
3/20/2013 ND ND ND ND
3/18/2014 ND ND ND ND
8/20/2014 ND ND ND ND
3/16/2015 ND ND ND ND
8/25/2015 ND ND 0.53J ND

#Detection occurred in a field replicate. Constituent not detected in regular sample.

Bold table entries exceed SDWA MCL screening values (PCE, TCE =5 pg/L, cis-1,2-DCE = 70 pg/L, VC = 2 pg/L).
All concentrations ug/L.

Acronyms
BRW = bedrock well PCE = tetrachloroethene
DCE = dichloroethene TCE = trichloroethene
J = estimated value VC = vinyl chloride

ND = Not Detected

K-1064 Peninsula area — Wells BRW-003 and BRW-017 monitor groundwater at the

K-1064 Peninsula burn area. Figure 3.40 shows the history of VOC concentrations in groundwater from
FY 1994 through FY 2015. TCE concentrations have declined in both wells over that period of time.

TCE was present at concentrations less than the MCL during FY 2015 at well BRW-017 and was detected
at an estimated concentration of 0.66 J pg/L in the August sample from well BRW-003. In the

August 2015 sample from well BRW-003 1,1,1-TCA was detected at an estimated concentration of

0.47 J pg/L following several years of non-detect results at the 1 pg/L detection limit. Cis-1,2-DCE was
detected at concentrations much less than its MCL in both semiannual samples in well BRW-017.
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Fig. 3.40. VOC concentrations in groundwater at K-1064 Peninsula area.
(MCL = maximum contaminant level and VOC = volatile organic compound)

K-31/K-33 area — Groundwater is monitored in four wells (BRW-066, BRW-030, UNW-080, and
UNW-043) that lie between the K-31/K-33 area and Poplar Creek. VOCs are not COCs in this

area; however, leaks of recirculated cooling water in the past have left residual subsurface chromium
contamination. Figure 3.41 shows the history of chromium detection in wells at K-31/K-33.

Well UNW-043 exhibits the highest residual chromium concentrations of any in the area. Chromium
concentrations in well UNW-043 correlate with the turbidity of samples, and acidification of unfiltered
samples. These samples contain suspended solids, often causing detection of high-metal content because
the addition of acid preservative, which releases metals that are adsorbed into the solid particles at the
normal groundwater pH. During FY 2006, an investigation was conducted to determine if groundwater in
the vicinity of the K-31/K-33 buildings contained residual hexavalent chromium from recirculated
cooling water leaks. The data indicated the chromium in groundwater near the leak sites was essentially
of the less toxic trivalent species. During FY 2008 through FY 2015, field-filtered (i.e., dissolved) and
unfiltered samples were collected from UNW-043. Chromium concentrations in the field-filtered samples
are consistently much lower than the MCL and during FY 2015 the chromium concentration in filtered
aliquots was less than the 0.011 mg/L AWQC level for hexavalent chromium. During FY 2015, both
field-filtered and unfiltered samples were collected from wells BRW-066, UNW-030 and UNW-080.
Chromium was non-detect in all samples from well BRW-066 during FY 2015.
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Fig. 3.41. Chromium concentrations in groundwater in the K-31/K-33 area.
(MCL = maximum contaminant level)

K-27/K-29 area — Several exit pathway wells are monitored in the K-27/K-29 area. Figure 3.42 provides
concentrations of detected VOCs in wells both north and south of K-27 and K-29 through FY 2015. The
source of VOC contamination in well BRW-058 is not suspected to be from K-27/K-29 area operations
but is more likely associated with groundwater contamination that originates in the K-25 area. Well
BRW-058 VC continues to slightly exceed the MCL, while cis-1,2-DCE remains at concentrations
slightly lower than the MCL. The VOC concentrations in well BRW-016 appear to be gradually
decreasing and do not exceed MCLs. TCE levels in well UNW-038 fluctuate between 10 to 20 times the
MCL and appear to be in a nearly stable fluctuation range since about 2011, with higher concentrations
during the wet season and lower concentrations during the dry season. At BRW-016, cis-1,2-DCE levels
show a decreasing trend and VVC has decreased to < 1 ug/L, which is lower than the MCL.

K-1007-P1 holding pond area — Wells BRW-084 and UNW-108 are exit pathway monitoring locations
at the northern edge of the K-1007-P1 holding pond (as shown earlier in Fig. 3.24). These wells were
monitored intermittently from 1994 through 1998 and semiannually from FY 2001 through FY 2015. The
first detections of VOCs in these wells occurred during FY 2006 with detection of low (~10 pg/L or less)
concentrations of TCE and cis-1,2-DCE. The source area for these VOCs is not known. During FY 2015
TCE was detected at 7 pg/L and cis-1,2-DCE was detected at 0.83 J pg/L in the August sample from

well BRW-084. No VOCs were detected in either sample from well UNW-108. Metals have been
detected in the past associated with the presence of turbidity in the samples. Very low concentrations of
antimony (0.31 J pg/L in well UNW-108 in March) and selenium (0.46 J pug/L in BRW-084 in March and
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0.52 J pg/L in well UNW-108 in September) were detected on filtered samples. Potential sources of these
metals in this area are unknown and the detected concentrations are far below any criterion level.
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Fig. 3.42. Detected VOC concentrations in groundwater exit pathway wells near K-27 and K-29.
(MCL = maximum contaminant level)

K-901-A holding pond area — Exit pathway groundwater in the K-901-A holding pond area (also shown
earlier in Fig. 3.24) is monitored by four wells (BRW-035, BRW-068, UNW-066, and UNW-067) and
two springs (21-002 and PC-0). Very low concentrations (< 5 pg/L) of VOCs are occasionally detected in
wells adjacent to the K-901-A holding pond. However, these contaminants are not persistent in
groundwater west and south of the pond. The only VOC detected in the K-901-A holding pond exit
pathway wells during FY 2015 was cis-1,2-DCE at 0.38 J pug/L in both the March and August samples
from well BRW-035. Alpha activity was detected at 28.2 and 68.7 pCi/L in well UNW-066 in the March
and August samples, respectively, and at 52.8 pCi/L in the August sample from well UNW-068.

Beta activity was detected at 84.1 pCi/L and 81.5 pCi/L in the August samples from well UNW-06 and
UNW-067. Based on the increases in detected alpha and beta activity, additional radiological analyses
will be conducted in these wells during FY 2016.

TCE is the most significant groundwater contaminant detected in the springs and the historic TCE
concentrations are shown in Fig. 3.43. Spring PC-0 was added to the sampling program in 2004. During
April through October each year, spring PC-0 is submerged beneath the Watts Bar lake level. In late
winter 2012, DOE installed a sampling pump in the mouth of the spring to allow year-round sampling.
The contaminant source for the PC-0 spring is presumed to be disposed waste at the former Construction
Spoil Area (K-1070-F) located on Duct Island. The TCE concentrations in PC-0 spring have varied
between non-detectable levels and 26 pg/L and have decreased from their highest measured value in 2006
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to concentrations less than or several times the drinking water standard. During FY 2015, cis-1,2-DCE
was detected at and below about 1 pg/L in PC-0 samples collected in March and June 2015.

Although TCE is the principal contaminant detected at spring 21-002, 1,1-DCE, and carbon tetrachloride,
were present at concentrations less than 2 and 3.2 ug/L, respectively. The TCE concentration at

spring 21-002 tends to vary between less than 5 and 25 pg/L and this variation appears to be related to
variability in rainfall, which affects groundwater discharge from the K-1070-A VOC plume. During

FY 2015, TCE was detected at its MCL in a January sample and at slightly over three times the MCL in
June. Alpha activity was detected at 1.14 pCi/L in the June sample and the highest detected beta activity
was 6.45 pCi/L, measured in the June sample. Technetium-99 was detected in the sample collected during
June 2015, at a measured activity of 8.65 pCi/L, which is much lower than the 900 pCi/L drinking water
standard for this radionuclide. Uranium-234, **U, and #**U were detected at less than 1 pCi/L.

TCE concentrations measured in samples from spring 10-895, which is located along Poplar Creek by
Blair Road, are also shown on Fig. 3.43. This spring was added to the ETTP monitoring program during
FY 2015. The highest TCE concentration measured was 5.8 pg/L. Carbon tetrachloride was detected at
0.32 J ug/L in the June 2015 sample.
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Fig. 3.43. TCE concentrations in selected ETTP K-901 area springs.
(MCL = maximum contaminant level)

K-770 area — Exit pathway groundwater monitoring is also conducted at the K-770 area, where

wells UNW-013 and UNW-015 are used to assess radiological groundwater contamination along the
Clinch River (Fig. 3.44). Measured alpha and beta activity levels were below screening levels during FY
2015. Figure 8.41 shows the history of measured alpha and beta activity in this area. Historic analytical
results indicate that the alpha activity is largely attributable to uranium isotopes. The beta activity levels
in well UNW-013 are attributable to **Tc. Much lower alpha and beta activity levels have been measured
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in well UNW-015 since sampling was resumed in FY 2013, following an interruption in sampling during
site remediation activities.
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Fig. 3.44. History of measured alpha and beta activity in the K-770 area.

3.6.10 Technetium-99 in ETTP Site Groundwater

Technetium-99 is a beta particle-emitting radionuclide. There is not a specific drinking water MCL for
%Tc, but its MCL-DC concentration is 900 pCi/L. Technetium-99 has been a known groundwater
contaminant at the ETTP site for many years. Past CERCLA investigations have sampled and analyzed
for *Tc in groundwater. In the past, the highest **Tc activity levels (as high as 6,000+ pCi/L) have been
observed beneath the K-1070-A burial ground, where concentrations at a couple of wells remain in the
200-500 pCi/L range. The area along Mitchell Branch near the former K-1407 ponds has residual *Tc
contaminated groundwater from the operational era of the ponds, and possibly from K-1420, with much
lower activity levels (< 100 pCi/L).

3.6.10.1Background

Environmental fate of some metal contaminants in groundwater is strongly dependent on the pH and
oxidation-reduction potential of the water. A summary review of the environmental behavior of *Tc in
the environment was published by Pacific Northwest National Laboratory (PNNL 2005) related to tank
wastes at Hanford. Background information from that report is used in preparation of the following
interpretation of potential **Tc mobility in groundwater at the ETTP site.

Under electrochemically oxidizing conditions, technetium forms the negatively-charged pertechnetate ion

(TcO4 ) with technetium assuming a valence of 7°. The pertechnetate ion is quite mobile in aqueous
settings since negatively charged ions do not tend to adsorb to mineral surfaces in soil or rock, which
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inherently tend to have negatively charged to neutrally charged surfaces. Under electrochemically
reducing conditions, the pertechnetate ion is not stable and technetium may assume a 4" valence. In the

4" valence state technetium may form ionic combinations with oxygen and hydroxy! groups, which may
be amorphous solids with lower solubilities than the pertechnetate ion. In the 4" valence, in the absence of
complexing ligands, technetium may adsorb to mineral and organic matter surfaces, and may become
bound in low solubility technetium oxyhydroxides. In the 4" valence, technetium may also form soluble
complexes with carbonate/bicarbonate ions as well as sulfate. Thermodynamic and directly measured
speciation and solubility relationships for technetium carbonate and sulfate complexes have not been
established, although these complexes may be important to technetium mobility in reducing
electrochemical environments.

In addition to standard physical chemical conditions, microbial processes are important as potential
mediators that can lead to reduction of technetium from the highly soluble and mobile 7* valence in the
pertechnetate ion to the 4* valence in the lower solubility forms. Microbial processes often occur in very
localized regions in the subsurface where chemical conditions are favorable. This fact is evident in
groundwater at the ETTP site, where intrinsic microbial communities are known to slowly degrade
chlorinated organic compounds in some areas, but not in other areas. Factors that may favor microbial
reduction of dissolved compounds include relatively slow groundwater movement, which limits influx of
dissolved oxygen via groundwater recharge; presence of organic carbon that can serve as electron donor
material; and presence of microbes capable of affecting the required molecular transformations.

3.6.10.2ETTP Site Groundwater Electrochemistry and General Chemistry

Data from groundwater, spring, and surface water sampling and analyses conducted at the ETTP site as
part of the ETTP Water Quality Program (EWQP) during FY 2015 have been reviewed for parameters
pertinent to understanding the potential for **Tc mobility in site groundwater. During collection of all
groundwater samples at ETTP, field measurement of pH and redox potential are made and recorded. The
field measurements of pH and redox potential from all groundwater, spring, and surface water samples
collected in FY 2015 have been plotted and superimposed over the technetium Eh-pH diagram in

Fig. 8.42 of the PNNL report (PNNL 2005). Individual data points are posted for samples analyzed for
%Tc and the detection/non-detection status is indicated by symbol color. The data shown on Fig. 3.45
suggest that *Tc is quite mobile under the physicochemical conditions present in site groundwater.
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Fig. 3.45. Eh-pH region in which ETTP groundwater, spring water, and surface waters lie in
relation to the technetium Eh-pH speciation regions at 25°C and 900 pCi/L **Tc.
(ETTP =East Tennessee Technology Park and Tc = technetium)

In addition to physicochemical data, major dissolved anions, including bicarbonate, carbonate, and sulfate
are measured on a subset of groundwater samples. Bicarbonate concentrations ranged from a low of

7 mg/L in well UNW-118, which monitors groundwater in the siliceous bedrock of the lower Rome
Formation near State Route 58 (also known as Highway 58), to a high of 320 mg/L in well BRW-003,
which monitors groundwater in the limestone-rich Chickamauga Group within Zone 2. The bicarbonate
concentration in site groundwater samples averaged about 110 mg/L. Sulfate concentrations ranged from
a low of about 0.6 mg/L at well UNW-121 that monitors groundwater in the soils at the K-1070-A site, to
a high of 85 mg/L at well BRW-017 that monitors groundwater in bedrock in a portion of the
Chickamauga Group. Sulfate concentrations averaged about 12 mg/L in site groundwater. These data
indicate that ®Tc could form soluble complexes with bicarbonate and sulfate ions under some conditions
that would allow contaminant mobility via groundwater transport.

Much of the ETTP physicochemical data suggest that **Tc mobility would be fairly high. Under this
condition, dilution and dispersion processes during groundwater transport would be the only
concentration reduction processes that would reduce *Tc activities since adsorption of pertechnetate ion
is negligible. Site groundwater chemical and microbial conditions in some areas may provide attenuation
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processes that will reduce **Tc geochemical mobility in the groundwater system. If *Tc is present where
these conditions occur, these processes would be additive to dilution and dispersion processes expected to
reduce contaminant levels with increasing transport distances.

3.6.10.3FY 2015 Distribution of **Tc in ETTP Site Groundwater

During demolition of the K-25 east wing in the winter of 2014, fugitive dust suppression misting and
rainfall carried **Tc off the work area. Contaminated runoff apparently percolated through soil and into
subsurface utility lines and probably into backfill surrounding the buried utilities. Groundwater sampling
for ®Tc was increased in wells in the general vicinity of the east wing and where wells were available
along potential groundwater transport pathways. During FY 2015, two phases of subsurface investigation
work were completed under a Removal Site Evaluation (RmSE) (DOE/OR/01-2663&D1/A1; DOE
2015b) to assess the potential threat to human health and the environment from the elevated **Tc levels
observed in groundwater, storm water, and sanitary sewage during demolition of the K-25 building.
Background information about the behavior of ®Tc in the environment and a summary of groundwater
sampling to evaluate levels at ETTP are provided below.

The scope of investigations conducted in the *Tc RmSE focused on understanding the role of site
subsurface infrastructure in migration of **Tc away from the K-25 east wing source area and the
involvement of groundwater. The investigations used push technology to sample soil along and beneath
portions of storm water outfall/storm drains (SDs), sanitary sewer pipes, and the abandoned electrical
ductbank that formerly carried electrical cables along the east side of the K-25 building. Continuous soil
cores were obtained from the ground surface to target depths of refusal on the bedrock surface. Soils were
visually logged and field classified to determine soil types and textures, and all recovered soil cores were
field scanned using a photoionization detector (PID) and beta gamma radiation detector. The RmSE Work
Plan established criteria for collection of at least two samples per boring for analysis of VOCs and *Tc. A
temporary PVC piezometer was installed in each borehole to allow observation of groundwater levels and
to provide groundwater samples for **Tc and /or VOC analyses. The investigations determined that
although **Tc entered and traveled through the sanitary sewer and the storm water outfall/storm drain
(SD) that discharges to the K-1007-P1 pond, the amount of **Tc transport in backfill outside those pipes
was minimal. The investigation found that **Tc transport through the abandoned underground electrical
ductbank was an important transport pathway along the east side of the K-25 building as far south as
ductbank manhole row 21. RAs conducted in Zone 1 included plugging the ductbank manholes with
cement grout from row 21 to the south and west to the former steam plant located near the Clinch River in
the K-770 Area. VOCs were found to not be significant contaminants in any of the borehole soils.
Groundwater was sampled where available in the temporary piezometers in July 2015. The resulting *Tc-
contaminated groundwater area is shown on Fig. 3.46, along with summer 2015 **Tc concentration ranges
in groundwater throughout the ETTP site.

The area where detected **Tc is highest along the eastern side of the K-25 east wing. The highest
concentrations occur in well temporary piezometers near ductbank manholes in row 22 — DB22LD and
DB22M (25,900 pCi/L and 19,500 pCi/L, respectively). The second most highly contaminated wells are
along the ductbank corridor to the north, at wells UNW-137 (9,750 pCi/L) and in wells near the K-1413
facility (UNP-008 = 10,600 pCi/L, BRW-015 = 7,430 pCi/L, and UNW-026 = 3,890 pCi/L). The
conceptual model that was advanced in the previous RER was essentially confirmed by the *Tc RmSE
investigations. Percolation water from the contaminated slab area probably entered the backfill around the
electrical duct bank that runs north-south along the east side of the building. Rapid transport along this
utility corridor carried the high concentrations of **Tc into the areas where the high concentrations are
currently detected.
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The plume trajectory for **Tc is to the south/southwest from the ductbank manhole rows 21 and 22 area,
and to the northeast from the K-1413 area through well UNW-089, and toward Mitchell Branch. At

well UNW-089, the *Tc activities apparently reached their maximum during the winter or spring of 2015
since the highest observed result of 428 pCi/L was recorded in March; by September, the result had
decreased to 341 pCi/L. As indicated by the piezometric surface shown on Fig. 3.46, there is a trough in
the water table surface that is formed in a now-filled valley that leads from the K-1413 area northward,
toward Mitchell Branch. The inset box in Fig. 3.46 shows an inferred plume trajectory arrow from the
contaminated area near K-1413 toward UNP-005. At well UNP-005 low levels of ®Tc have been detected
intermittently with previous results of 12.8 pCi/L in August 2010 and 7.6 pCi/L in September 2013 and
8.33 and 12.7 pCi/L in March and September 2015, respectively. Technetium-99 has also been detected
intermittently in groundwater in wells UNW-003 and BRW-047 further east along Mitchell Branch. The
levels in well UNW-003 have fluctuated in the range of about 10-50 pCi/L since reliable *Tc analytical
data became available in 1998 and 2015 results were 13.1 and 21.5 pCi/L in March and August,
respectively. A single sample result is available from well BRW-047, which contained about 45 pCi/L of
%Tc. It is also noted that during construction activities in the 1940s and 1950s the culverts for the SD-190
network were laid in the pre-existing valley beneath the contour fill. Infiltration of **Tc plume water into
the SD-190 culvert is expected. Groundwater sampling and analysis for **Tc in all the wells where it has
been detected, as shown on Fig. 3.46 will continue.

DOE is conducting a third and final phase of investigation under the **Tc RmSE, which includes push
probe sampling of areas slightly further east than the currently documented ductbank contamination,
further north of the K-1413 area. Two bedrock wells are being installed to the west of the contaminated
area to assess potential bedrock contaminant transport. The results of that phase of work will be included
in the 2017 RER.
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3.7 Biological Monitoring

The ETTP Biological Monitoring and Abatement Program (BMAP) consists of two tasks designed to
evaluate the effects of ETTP historical legacy operations on the local environment, identify areas where
abatement measures would be most effective, and test the efficacy of the measures. The results from this
program will support future CERCLA cleanup actions. These tasks are: (1) bioaccumulation studies, and
(2) instream monitoring of biological communities. Figure 3.47 shows the major water bodies at ETTP
and Fig. 3.48 shows the BMAP monitoring locations along Mitchell Branch.

o ¢ S 4\.._ —
E s -
-
k]
&
a
8y .
2 Ry, /
e g
(X MITCHELL . -7
. SBRANCH™ | '~
i vl'_-‘ e 2 -““? -
= ] LA N
&“ < / &
8 -t —F
I/
o e~ Y/ I
! (o S /L I
\
s AN
(=] \
1l L 4 \v
[ ]
= (=
0 e} 7 /}
o S
- =l i o
- _,_-_-._;':- ==
K1007-P1 o
POND ./
;"// AN Y
; \ r
] jl 0.3
Miles
1] 0.5
Kilometers
/
'f
- - ! f
/, I \
-~ | I
-~ \ : r’
4 \ IR
/ I \
i o \
7 Lo I\.-
1 PR {
] L -7
! -~ -~
b v
. -
J oy -

Fig. 3.47. Water bodies at the East Tennessee Technology Park.
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BMAP Monitoring Locations along Mitchell Branch

3 /

Park

Monitoring Locations
Mitchell Branch

Fig. 3.48. Major storm water outfalls and biological monitoring locations on Mitchell Branch.
(BMAP = Biological Monitoring and Abatement Program, MIK = Mitchell Branch kilometer, and
SD = storm water outfall/storm drain)

The bioaccumulation task includes monitoring of caged clams (Corbicula fluminea) placed at selected
locations around ETTP and the collection and analysis of fish from Mitchell Branch and three major
ponds on the site. Both clams and fish from uncontaminated off-site locations are also analyzed as points
of reference. While historically the primary COC for the bioaccumulation task at ETTP has been PCBs, in
recent years mercury has been added to the list of legacy COCs at selected locations.

In 2015, the clams (Fig. 3.49) were allowed to remain in place for four weeks and were then analyzed for
total PCBs (Table 3.43 and Fig. 3.50) and, in a subset of clams, for total mercury (Table 3.44 and

Fig. 3.51). In general, there is a significant amount of variability in the PCB concentrations in clams from
year to year, although there are some overall trends of note. In 2015, the greatest concentrations of PCBs
were found in the clams from storm water outfall SD 190 and downstream of that location in Mitchell
Branch, as has been seen in recent years. The concentrations in PCBs in the clams from the K-1007-P1
pond were significantly lower in the 2015 monitoring, as compared to the levels seen in the 2014
monitoring, which continues an overall trend of decreasing PCB concentrations at this location.
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ORNL 2010-G00934/chj

Fig. 3.49. Asiatic clam (Corbicula fluminea).

Table 3.43. Compiled data for PCB concentrations in caged Asiatic clams
(Corbicula fluminea), 2009 to 2015

(ug/g, wet weight)

Location Basket?® 2009 2010 2011 2012 2013 2014 2015
MIK 0.8 (above SD 170) A 0.09 0.12 0.11 0.04 0.05 0.079 0.046
B 0.11 0.13 0.15 0.04 0.04 0.081 0.063
SD 170 A 0.27 0.21 0.16 0.08 0.12 0.121 0.055
B 0.25 0.28 0.16 0.15 0.13 0.16 0.053
MIK 0.7 (below SD 170) A 0.18 0.15 0.13 0.08 0.07 0.081 0.066
B 0.15 0.13 0.17 0.07 0.09 0.088 0.062
SD 180 A 0.099 0.282
B 0.096 0.242
MIK 0.5 (below SD 180) A 0.25 0.15 0.13 b 0.09 0.099
B 0.2 0.17 0.16 b 0.11 0.096
SD 190 A 2.07 1.22 2.36 0.84 2.13 1.329 1.824
B 1.98 1.09 1.7 b 2.51 1.633 2.044
MIK 0.4 (below SD 190) A 0.9 1.28 1.71 0.41 1.7 0.92 0.766
B 0.78 2.69 1.82 0.5 2 0.929 0.820
SD 195 A 0.37
B 0.31
MIK 0.3 A 2.93 6.74 2.52 1.8 1.56 1.525.
B 3.42 4.56 2.74 2.2 1.43 1.125
Acronyms

MIK = Mitchel Branch kilometer
PCB = polychlorinated biphenyls
SD = storm water outfall/storm drain
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Table 3.43 (continued)

Location Basket? 2009 2010 2011 2012 2013 2014 2015
MIK 0.27 A 4,42
B 4,94
MIK 0.2 A 243 2.15 5.33 0.96 2.2 1.61 1.104
B 2.42 2.13 4.82 141 2.4 1.899 NAP
K-1700 A 2.1
B 2.3
SD 992 A 2.93
B 3.42
K-1203 sump A 0.34 0.2 0.148
B 0.29 0.23 0.149
SD 100 (upper) A 0.96 0.29 2.25 1.69 0.1 0.181
B 0.69 0.22 1.75 1.7 0.09 0.136
SD 100 (lower) A 1.32 0.72 5.95 b 0.42 0.408
B 1.72 0.8 45 1.92 1.35 0.239
SD 120 A 0.34 3.06 0.75 0.11 0.28 0.356
B 0.57 1.18 0.97 0.16 0.34 0.353
SD 490 A 0.4 0.37 0.39 0.19 0.18 0.191
B 0.46 0.47 0.46 0.17 0.18 0.181
K-1007-P1 outfall A 0.91 1.29 1.264 0.359
B 0.85 1.3 1.424 0.383
P1 A 0.86 0.99 1.38 1.48
B 1.17 0.91 1.68 1.57
K-901-A outfall A 0.14 0.06 0.3 0.07 0.11 0.208 0.190
B 0.16 0.05 0.2 0.07 0.16 0.239 0.172
SD 710 A 0.282
B 0.321
K-897-E A 0.033
B 0.078
K-897-J A 0.057
B 0.056
Sewee Creek A 0.02 0.01 0 0.01 0.004 ND ND
B 0.02 0.01 0.01 0.003 0.002 ND ND

Sample result is the reported concentration in the composited clam sample from each cage, where A and B denote

replicates. Data were extracted from tables within the 2009-2014 East Tennessee Technology Park Biological
Monitoring and Abatement Program fiscal year reports.

®|nsufficient numbers of clams survived to provide a suitable sample size for analysis.

Acronyms

MIK = Mitchell Branch kilometer
SD = storm water outfall/storm drain

ND = non-detect
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Fig. 3.50. Trend of PCBs in caged clams.
(MIK = Mitchell Branch kilometer and PCBs = polychlorinated biphenyls)

Table 3.44. Compiled data for mercury concentrations in caged Asiatic clams
(Corbicula fluminea), 2011 to 2015
(ng/g, wet weight)

Location Basket 2011 2012 2013 2014 2015
MIK 0.8 (above SD 170) A 37 31.9 335 344 25
B 46.9 32.2 32.1 44.1 22
SD 170 A 67.2 88.7 34.2 36.5 28
B 80.7 62.3 38.9 43.2 38
MIK 0.7 (below SD 170) A 37.7 46.2 33.5 34.8 28
B 64.8 48.8 33.3 38 78
SD-180 A 103
B 106
MIK 0.5 (below SD 180) A 97.2 51.4 48.7
B 154.8 B 49.6
58
SD 190 A 109.9 127.8 187.8 93.7
B 80.7 270 210.7 103 107
MIK 0.4 (below SD 190) A 114 85 1131 46.3 47
B 102.3 104.8 107.1 56 40
SD 195 A 88.1
B 79.5
MIK 0.3 A 311.7 116.6 148 64
B 322.6 125.8 132 53
MIK 0.2 A 166.3 115.9 100.1 88.4 38
B 187.9 136.6 105.9 83.4 ---
K-1700 A 87.7
B 88.3
K-1203-10 sump A — 472.3 298.8 392
B — 336.2 337.8 455
P1 A 23 25.6 19 19.5 34
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Table 3.44 (continued)

Location Basket 2011 2012 2013 2014 2015
B 22.6 145 22.4 17 20
K-901-A outfall A 33.1 17.4 18.9 16.9 19
B 46.4 27.6 25.8 185 67
SD 05A A 472.3
B 336.2
K-897-E A 24
B 22
K-897-J A 26
B 31
Little Sewee Creek A 19.6 25.2 24.4 18.6 21
B 27.2 19.1 26.7 17.4 26
Acronyms
MIK = Mitchell Branch kilometer
SD = storm water outfall/storm drain
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Fig. 3.51. Trend of mercury in caged clams. (MIK = Mitchell Branch kilometer)

Clams from the Mitchell Branch watershed, the K-901-A and K-1007-P1 ponds, storm water outfall 710,
and the sump at the former K-1203 STP were analyzed for mercury (both total mercury and methyl
mercury) in 2015. The highest mean total mercury concentrations were found in the clams from storm
water outfall 180 (104.5 ng/g). Clams from the section between K-1700 and storm water outfall SD 190
also had higher levels, with concentrations of total mercury in the caged clam composite samples ranging
from a low of 38 ng/g to a high of 107 ng/g. At other sites, mercury concentrations in clams ranged from
at or near reference values to fourfold higher (19 to 78 ng/g). Clams were also analyzed for methy!l
mercury, which typically makes up a small fraction of the total mercury in clams. Levels of methyl
mercury in the clams in the 2015 monitoring ranged from a high of 23 ng/g in the clams from the
K-1007-P1 pond to a low of 6 ng/g in the clams from MIK 0.8. In most instances, the levels of methyl
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mercury were very close to the levels seen in the clams from the reference locations (an average of
11 ng/g).

Bioaccumulation monitoring in the K-1007-P1 pond, K-901-A pond, K-720 slough, and Mitchell Branch
involves sampling of fish (Fig 3.52) and analyzing the tissues for PCB concentrations (Table 3.45 and
Fig. 3.53). Typically, fillets of game fish are used as a monitoring tool to assess human health risks, while
whole body composites of forage fish are used to assess ecological risks associated with exposure to
PCBs. Target species vary from site to site, depending upon the ecological conditions and, thus, the
available species. The target species for bioaccumulation monitoring in 2015 in the K-1007-P1 pond was
bluegill sunfish (Lepomis macrochirus) (Fig. 3.54) and largemouth bass (Micropterus salmoides). In
Mitchell Branch, the target species was the redbreast sunfish (Lepomis auritus). In the K-901-A pond and
the K-720 slough, the target species were the gizzard shad (Dorosoma cepedianum) and largemouth bass
(Micropterus salmoides). As there were not enough largemouth bass, carp (Cyprinus carpio) and
smallmouth buffalo (Ictiobus bubalus) were also collected.

Fig. 3.52. Fish bioaccumulation sampling at K-1007-P1 pond.
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Table 3.45. Polychlorinated biphenyl levels in fish samples at
East Tennessee Technology Park, 2009 to 2015(ug/g)

Fish Sampling location 2009 2010 2011 2012 2013 2014 2015
Redbreast sunfish Mitchell Branch 0.99 1.17 1.12 1.67 1.29 1.54 2.71
Stoneroller minnows Mitchell Branch 7.54
Largemouth bass K-901-A pond 0.48 0.5 0.72 1.4 0.45 0.66
Common carp K-901-A pond 0.71 2.06 3.08 2.94 141 1.77
Gizzard shad K-901-A pond 4.82 8.86 6.52 5.41
Largemouth bass K-1007-P1 pond 14.85 0.3 5.33
Bluegill sunfish K-1007-P1 pond 2.13 1.85 2.16 0.7 0.62 0.45
(WhO?J”bec?Jy zg”mf&hsi g K-1007-P1 pond 925 445 321 2.03
Redbreast sunfish Hinds Creek 0.0007 0.09 0.06 0.06 0.06 0.03 0.03
Stoneroller minnows Hinds Creek 0.03
Largemouth bass K-720 slough 0.24 0.22 0.14 0.15 0.08
Smallmouth buffalo K-720 slough 0.77 0.68 0.44 0.14
Common carp K-720 slough 0.96 0.31 0.45 0.27 0.35
Gizzard shad K-720 slough 057 029 0.39
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Fig. 3.53. Trend of polychlorinated biphenyls in fish from Mitchell Branch (blue bars show average

values, T-bars show the range of results from individual fish).
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ORNL 2011-G00782/chj

Fig. 3.54. Bluegill sunfish (Lepomis macrochirus).

Whole body composites (six composites of 10 bluegills per composite) and fillets from 20 individual
bluegills were analyzed for PCBs to assess the ecological and human health risks associated with PCB
contamination in the K-1007-P1 pond. Average PCB levels in bluegill whole body composites from the
K-1007-P1 pond averaged 2.03 pg/g, down from 3.21 ug/g in 2014. Fillets averaged 0.45 pg/g total
PCBs, a slight decrease compared to levels seen in 2014 (0.62 pg/g). Fillets of largemouth bass averaged
5.33 ug/g total PCBs (bass were not sampled in 2014). Average PCB concentrations in sunfish fillets
collected in Mitchell Branch were 2.71 pg/g, slightly higher than the levels seen in 2014 (1.59 ug/g). The
concentrations observed in fillets of largemouth bass from the K-901-A pond (0.66ug/g) increased
slightly from the concentrations seen in the 2014 monitoring, 0.45 pg/g. Fillets of carp from the K-901-A
pond averaged 1.77ug/g. Gizzard shad whole body composite samples from K-901-A pond (5.41 g/g)
decreased from the concentrations seen in the 2014 monitoring (6.52 pg/g). Levels of PCBs in bass,
gizzard shad, and carp from the K-720 slough (0.08 ug/g, 0.39 ug/g, and 0.35 ug/g, respectively) were
considerably lower than for the same species from the K-901-A pond.

In addition to being analyzed for PCBs, selected species collected from several locations were analyzed
for total mercury (Table 3.46 and Fig. 3.55). Previous studies have shown that methyl mercury accounts
for more than 95% of the total mercury in fish, so a separate analysis for methyl mercury was not
conducted. The EPA’s recommended limit for mercury in fish fillets is 0.3 pg/g. In 2015, whole body
composite samples of gizzard shad from the K-720 slough averaged 0.07 pg/g of mercury, while those
from the K-901-A pond averaged 0.05 of mercury. The mean mercury concentration in largemouth bass
fillets collected from the K-1007-P1 pond was 0.12 pg/g in 2015, while whole body composite samples of
bluegill from K-1007-P1 pond averaged 0.08 ug/g of mercury. The mean mercury concentration in
sunfish fillets collected at MIK 0.2 was 0.41 pg/g in 2015, little changed from 2014 (0.46 ug/g).
However, mercury concentrations in fish in Mitchell Branch in recent years have averaged about 0.3 to
0.5 pg/g, with about 10 to 20% variability within the annual collection (Table 3.45). Fillets of sunfish
from the reference site, Hinds Creek, averaged 0.06 ug/g of mercury in 2015, while whole body
composite samples of stonerollers (Campostoma oligolepis) averaged 0.03 pg/g of mercury.
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Table 3.46. Mercury levels in fish fillets and whole body samples at
East Tennessee Technology Park, 2009 to 2015

(Mg/g)
Fish Sampling location 2009 2010 2011 2012 2013 2014 2015
Redbreast sunfish Mitchell Branch 0.49 0.35 0.34 0.37 0.52 0.46 0.41
Stoneroller minnows 0.06
Gizzard shad
(whole body) K-901-A pond 0.086 0.05
Paddlefish K-1007-P1 pond 0.07
(1 sample)
Largemouth bass K-1007-P1 pond 0.12
Bluegill sunfish K-1007-P1 pond 0.085 0.08
Stoneroller minnows Hinds Creek 0.06
Redbreast sunfish Hinds Creek 0.08 0.07 0.058 0.07 0.09 0.06
Gizzard shad
(whole body) K-720 slough 0.067 0.07
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Fig. 3.55. Trend of mercury in fish in Mitchell Branch.
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In April 2015, the benthic macroinvertebrate community at four Mitchell Branch locations (MIKs 0.4,
0.7, 0.8, and 1.4) was sampled using standard quantitative techniques (Fig. 3.56); MIK 1.4 was the
reference location. Results of monitoring in 2015 using the ORNL protocols show little change at the
three uppermost locations (MIKs 1.4, 0.8, and 0.7). The number of pollution-intolerant species is highest
at MIK 1.4 (Fig. 3.57). The number of pollution-tolerant species makes up a much larger percentage of
the total fauna at MIK 0.4 than at any of the other locations. Otherwise, except for the period from 2010-
2012, trends in change at MIK 0.4 have generally mirrored those at MIKs 0.7 and 0.8. In recent years, the
benthic macroinvertebrate community at MIK 0.7 and MIK 0.8 has shown no major persistent change in
trends of either the mean number of taxa (taxonomic richness of all taxa) or the mean number of
pollution-intolerant taxa [i.e., the taxonomic richness of the Ephemeroptera, Plecoptera, and Trichoptera
(EPT)]. These results show that the benthic community at MIK 0.4 continues to be negatively impacted
while the results for MIKs 0.7 and 0.8 suggest that the macroinvertebrate community at those sites is also
impacted to a lesser degree.

Fig. 3.56. Benthic macroinvertebrate sampling
in Mitchell Branch.
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Fig. 3.57. Mean taxonomic richness in Mitchell Branch, 1987-2015:

(a) number of all taxa, and (b) number of pollution-intolerant Ephemeroptera, Plecoptera, and
Trichoptera (mayflies, stoneflies, and caddisflies, or EPT) taxa per sample. Samples were not
collected in April 1995, as indicated by the gap in the lines. (MIK = Mitchell Branch kilometer)

Since August 2008, TDEC protocols, which assess both community and habitat characteristics, have also
been used at the MIK 0.4, 0.7, and 0.8 monitoring locations. Beginning in August 2009, the use of TDEC
protocols was expanded to include MIK 1.4 as well (Fig. 3.58). The biotic index indicated that the
community at MIK 0.4 was slightly impaired, and the communities at MIKs 0.7, 0.8, and 1.4 were
unimpaired. The habitat assessment (which primarily considers the physical aspects of the stream to
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Branch, August 2008 to 2015.

Horizontal lines in both graphs show the lower thresholds for narrative index ratings; respective

narrative ratings for each threshold are shown on the right side of each graph.
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determine its suitability to support biological communities) in 2015 indicated habitat impairment at MIKs
0.4 and 1.4, while the habitat at MIKs 0.7 and 0.8 were rated as unimpaired. Overall, results using
TDEC’s semiquantitative protocols and ORNL’s quantitative protocols since 2008 have been in general
agreement that the macroinvertebrate community at MIK 0.4 scores from slightly to moderately impaired,
and the communities at MIKs 0.7 and 0.8 score from slightly impaired to unimpaired. Habitat
assessments show evidence of some impairment at all sites.

Fish communities in Mitchell Branch (MIKs 0.4 and 0.7) and at local reference sites were sampled in
2015. In Mitchell Branch, species richness (number of species), density (fish/m?) (Figs. 3.59 and 3.60),
and biomass were assessed for comparison with area reference streams. Results for 2015 showed changes
within the normal range of variation for species richness. However, most of the species found during the
community studies sampling tend to be more tolerant of less than optimal conditions. At the most
downstream site (MIK 0.4), all three metrics [species richness (Fig. 3.59), density (Fig. 3.60), and
biomass] increased with a noticeable increase in biomass and density. MIK 0.7 had a slight decrease in
species richness, while biomass and density still remain over two times higher than in the other reference
streams. Overall, variations in these three parameters are typical of streams that have been severely
impacted and are still recovering. While the condition of the fish communities over the last several years
has been relatively stable, they have yet to reach conditions typical of less impacted streams in the area,
and the stream is still dominated by more tolerant fish species.
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Fig. 3.59. Species richness for fish communities at sites in Mitchell Branch and in reference
streams. (ISK = Ish Creek kilometer, MBK = Mill Branch kilometer,
MIK = Mitchell Branch kilometer, and SCK = Scarboro Creek kilometer)
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Fig. 3.60. Density for fish communities at sites in Mitchell Branch, and in reference streams.
(ISK = Ish Creek kilometer, MBK = Mill Branch kilometer, MIK = Mitchell Branch kilometer, and SCK =
Scarboro Creek kilometer)

Similar to stream sampling, the K-1007-P1 pond is sampled annually to assess the diversity and density of
resident fish populations. The pond is isolated from Poplar Creek by a weir grate at the outfall, preventing
migration of fish into or out of the pond. Remediation efforts in 2007 focused on creating a fish
community dominated by short-lived sunfish. Before remediation activities, the fish community contained
high densities of predatory fish, as well as grazers, which fed on phytoplankton. In 2015, the fish
community was comprised of sunfish (~50%), grazers (~40%), and predators (~7%). These numbers
continue to vary from year to year, indicating that the population has not reached a state of balance yet,
but they do continue to indicate a movement towards the goal of a sunfish-dominated community.

3.8 Environmental Management and Waste Management Activities

Waste Management Activities

Restoration of the environment, D&D of facilities, and management of legacy wastes constitute the major
operations at ETTP.

CWTS is a smaller water treatment unit for chromium-contaminated groundwater that sits within the
existing CNF footprint. CWTS came online in late 2012 and handles purge water from groundwater
monitoring, as well as the chromium collection system water. Effluent from CWTS discharges into the
Clinch River through an existing CNF discharge line. Section 3.6.2.14 provides a more detailed
discussion of CWTS operations.
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3.8.1 Environmental Remediation Activities

EM continued remediation activities to reduce ETTP soil contamination in 2015. The site is divided into
two cleanup regions: Zone 1, a 1,400-acre area outside the main plant area, and Zone 2, the 800-acre area
that comprises the main plant area.

3.8.1.1 Zone 1l

The interim ROD, which documents the cleanup method for the site, required Environmental
Management (EM) to remediate soil to a depth of 10 ft (suitable for the protection of an industrial work
force) and remove sources of groundwater contamination. EM prepared a remedial
investigation/feasibility study (RI/FS) to address groundwater, surface water, ecological protection, and
final LUCs. EPA and TDEC provided comments on the RI/FS, and the agencies reached an agreement to
initiate a Zone 1 final soils ROD and defer Zone 1 surface water and groundwater to a future decision. In
FY 2014, TDEC prepared and approved a revised RI/FS. The initial draft of the Zone 1 final soils
proposed plan was also prepared and transmitted to EPA and TDEC for review. Upcoming work includes
addressing EPA and TDEC comments and finalizing the Zone 1 final soils proposed plan, conducting a
public meeting on the proposed plan, and preparing the Zone 1 final soils ROD.

3.8.1.2 Zone 2

Remediating Zone 2 involves removing some contaminated soil so that the site is safe for industrial use
and removing sources of groundwater contamination.

In FY 2015, EM completed characterization of the footprints of Building K-25 and Building K-31. In
2016, this characterization data will be evaluated to determine if remediation is required under the Zone 2
Soils ROD. The roughly 40-acre footprint of Building K-25 has been declared the K-25 Preservation
Footprint and is designated for historical commemoration and interpretation activities. The
characterization results are also being used to support preservation of the area and evaluation of potential
end states of the slab.

3.8.1.3 Tc-99 GW Investigation

Elevated levels of *Tc, a slowly decaying isotope, were observed in groundwater, storm water, and
sanitary sewage during the demolition of the K-25 building. In 2014, an RmSE was prepared to assess the
potential threat to human health and the environment from the elevated *Tc levels, discuss mitigative
measures taken, and determine if further action was needed. The evaluation concluded that the levels of
%T¢ do not pose a threat to human health and the environment and recommended a shallow groundwater
investigation south of the K-25 building slab to evaluate the potential migration of *Tc.

In 2015, the shallow groundwater investigation was implemented in phases. The results of Phase 1 and
Phase 2 are documented in Addendum to the Technetium-99 Removal Site Evaluation of the East
Tennessee Technology Park, Oak Ridge, Tennessee (DOE/OR/01-2663&D1/A1, DOE 2015b). This
document was submitted to DOE on December 21, 2015. The RmSE document will be revised to update
the results of the Phase 3 investigation, which are scheduled to be completed in 2016.

3.8.1.4 Building K-31 Demolition

Demolition of the K-31 building at ETTP was completed in June 2015, marking the removal of the fourth
of five gaseous diffusion buildings at the former uranium enrichment site. ETTP—once called the Oak
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Ridge Gaseous Diffusion Plant (ORGDP), as well as the K-25 Site—was built as part of the Manhattan
Project in the 1940s to enrich uranium for the atomic bombs that would end World War I1. The site later
produced enriched uranium for commercial and defense purposes. Operations ceased in 1985 and the site
was permanently shut down in 1987. DOE then began cleanup operations, which included demolition of
many of the buildings at the site.

The 750,000 ft* K-31 building was built in 1951. As part of a cleanup project in 2005, most of the
hazardous materials were removed from the facility, leaving its shell to be demolished. UCOR, DOEs
cleanup contractor, began demolishing the building in October 2014 and completed demolition ahead of
schedule and under budget.

3.8.1.5 Building K-27 Demolition

Demolition of the K-27 building will mark the first-ever complete cleanup of a gaseous diffusion
complex.

In FY 2015, transite paneling on the structure’s outer skin was removed. Building demolition began and
is expected to be completed in 2016.

The building is one of EMs highest priorities at the site due to its risk and deteriorated state. The K-27
building is similar in structure to the already demolished K-25 building. It spans more than 8 acres and is
approximately 900-ft long, 400-ft wide, and 58-ft in height.

Characterization of the building structure, equipment, and piping was completed for the purposes of waste
disposal. A total of 105 samples of the building structure and 184 samples of equipment and piping were
collected. Oil and other fluids were drained from various equipment. The application of polyurethane
foam in process gas equipment, the off-site shipment of sodium fluoride (NaF) traps, the removal of
%Tc-contaminated cylinders, and the removal of high risk equipment were completed. Removal of
process gas equipment from the cell floor in two units of the building was completed. Other project
activities completed in FY 2015 included sealing slab penetrations, installing storm water berms, and
preparing waste disposal documents.

3.8.1.6 Buildings K-31 and K-33 Ancillary Facilities Demolition

In addition to completing the K-31 building demolition, buildings that supported the gaseous diffusion
operations at K-31 and K-33 were also removed, creating an additional 200-acre tract of land for use by
the private sector.

Demolition of four support pedestals remaining from the tear down of Building K-791 in the late 1990s
was safely completed in February 2015. The pedestals were built as part of Building K-791 in the early
1950s to support equipment that regulated power to the K-33 building during gaseous diffusion
operations. The pedestals were constructed of formed concrete and rebar. Each pedestal was 30 ft x 18 ft
x 18 ft with a wall thickness varying from 40 to 52 in.

Demolition was completed on the K-761 Switch House, which was the power distribution and electrical
switching station for the K-31 gaseous diffusion building at ETTP. The 14,640 ft?, five-story building was
built in the early 1950s, and after K-31 ceased operations in 1985, K-761 was shut down. Activities were
then limited to routine S&M, storage of various types of waste containers, and the occasional removal of
process equipment items for shipment to other gaseous diffusion plants.

East Tennessee Technology Park 3-115



Oak Ridge Reservation Annual Site Environmental Report—2015

Other ancillary buildings that were demolished included the K-892 fire and raw cooling water pumphouse
and the K-892-Y RCW sludge softener.

3.8.1.7 Building K-1037 Demolition Preparation Begins

After almost 10 years of being placed in standby condition, the K-1037 Building has had revised security
measures approved by DOE to allow for the removal of materials in preparation for deactivation and
demolition of the facility. The building was used to produce barrier material for the gaseous diffusion
process.

Initial planning walkdowns for the building have been conducted, which identified issues with the
building’s electrical service and combustibles storage. The original electrical distribution has been
isolated, and a new temporary lighting service has been installed. Workers also began removing
combustibles from the building.

Preliminary planning and engineering walkdowns have been conducted to allow for future asbestos and
hazardous materials abatement.

3.8.1.8 Commemoration of the K-25 Site

Historic preservation of the K-25 Site continued in FY 2015 with the completion of the conceptual design
of the Equipment Building, Viewing Tower, K-25 History Center, Wayside Exhibits, and K-25 slab
delineation. A consultation meeting was held in January 2015, where representative from the Professional
Site Design Team and Museum Professional (Smee and Busby Architects and Hilferty and Associates)
presented the conceptual design to a group of 12 consulting parties, made up of historic preservation
agencies and other interested agencies. Following review of the conceptual design documents,
preliminary design activities started in 2015.

Development of the K-25 Virtual Museum website proceeded throughout FY 2015, and the website was
previewed by the consulting parties in May 2015. Their comments were incorporated into the website,
which is now available online at www.K-25virtualmuseum.org. The designer of the web-based K-25
Virtual Museum is Westside Media; historical content was provided by UCOR staff.

The National Defense Authorization Act of 2015, passed by Congress and signed into law December 19,
2014, by President Barak Obama, included provisions authorizing a Manhattan Project National
Historical Park. Although the historic preservation activities at the K-25 Site are being implemented
separately and independently of the National Historical Park, the passage of the Park legislation may
provide opportunities to benefit from the experience of the National Park Service (NPS).

In August 2015, NPS officials, accompanied by an interpretive team from the NPS Harpers Ferry Center,
toured Oak Ridge historic properties and held preliminary discussions with DOE headquarters and local
officials about launching the park. The visit included a tour of the K-25 Site and discussions on the status
of K-25 historic preservation activities.

3.8.2 Reindustrialization
As cleanup has progressed extensively at ETTP, more large parcels are becoming available for transfer
(Fig. 3.61). The completion of K-31 demolition allows for the first parcel of over 200 contiguous acres

that can be developed for large-scale, heavy industrial projects at Heritage Center Industrial Park. This
area has been approved for transfer by the EPA and TDEC. Transfer of the land is expected to take place
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in 2016. This will be the second largest transfer in the history of the program. Additionally, a large area of
170 acres at the southeast corner of ETTP has been approved for transfer to Metropolitan Knoxville
Airport Authority for a potential airport project. The general aviation airport runway will accommodate
small corporate jets, private airplanes, and EMS aircraft. DOE completed an Environmental Assessment
to support the property transfer and potential construction and operation of the airport. In 2015, DOE
began draft documentation for future property transfers of large industrial parcels at the former
Powerhouse area and Duct Island, both located at the western end of the site.

In the past year, three new businesses have begun operations at ETTP. This year also saw the construction
of the Powerhouse 6 Solar Farm, the third and largest solar array on-site. Powerhouse 6 is a 1-MW solar
array on five acres of former DOE land, providing electricity to TVA through the City of Oak Ridge.
Heritage Center has also established numerous greenway areas, as well as an arboretum certified by the
Tennessee Urban Forestry Council.
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Fig. 3.61. East Tennessee Technology Park reindustrialization status, 2015.
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4. The Y-12 National Security Complex

The Y-12 National Security Complex, a premier manufacturing facility operated by Consolidated Nuclear
Security, LLC, for the National Nuclear Security Administration, plays a vital role in the US Department
of Energy Nuclear Security Enterprise. Drawing on more than 60 years of manufacturing excellence, the
Y 12 Complex helps ensure a safe and reliable US nuclear weapons deterrent.

The Y-12 Complex also retrieves and stores nuclear materials, fuels the nation’s naval reactors, and
performs complementary work for other government and private-sector entities.

Today’s environment requires that the Y-12 Complex have a new level of flexibility and versatility, so
while continuing its key role, the Y-12 Complex has evolved to become the resource that the nation looks
to for support in protecting America’s future by developing innovative solutions in manufacturing
technologies, prototyping, safeguards and security, technical computing, and environmental stewardship.

Because of differing permit-reporting requirements and instrument capabilities, various units of
measurement are used in this report. The information found in “Units of Measure and Conversion
Factors” is intended to help readers convert numeric values presented here as needed for specific
calculations and comparisons.

4.1 Description of Site and Operations
41.1 Mission

Consolidated Nuclear Security, LLC (CNS) manages and operates the Pantex Plant (Pantex) and Y-12
National Security Complex (Y-12) on behalf of the National Nuclear Security Administration (NNSA).
Together, these two sites are a core element of a sustainable and robust national nuclear deterrent.

Charged with maintaining the safety, security, and effectiveness of the US nuclear weapons stockpile, the
Y-12 Complex is a one-of-a-kind manufacturing facility that plays an important role in US national
security. Y-12’s core mission is to ensure a safe, secure, and reliable US nuclear deterrent, which is
essential to national security. Every weapon in the US nuclear stockpile has components manufactured,
maintained, or ultimately dismantled by Y-12. Through Life Extension Program (LEP) activities, Y-12
produces refurbished, replaced, and/or upgraded weapon components to modernize the enduring
stockpile. As the nation reduces the size of its arsenal, Y-12 has a central role in decommissioning
weapons systems and providing weapons material for nonexplosive, peaceful uses. Y-12 provides the
expertise to secure highly enriched uranium (HEU), store it with the highest security, and make material
available for nonweapons uses (e.g., in research reactors that produce cancer-fighting medical isotopes
and commercial power). Y-12 also processes HEU from weapons removed from the nation’s nuclear
weapons stockpile for use by the Naval Reactors program to fuel nuclear-powered submarines and aircraft
carriers.

Located within the city limits of Oak Ridge, the Y-12 Complex covers more than 328 ha (810 acres) in

the Bear Creek Valley, stretching 4.0 km (2.5 miles) in length down the valley and nearly 2.4 km
(1.5 miles) in width across it. NNSA-related facilities located off the Y-12 Complex site but in Oak Ridge
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include the Central Training Facility, the Uranium Processing Facility (UPF) project offices, a records
storage facility, Y-12 Shipping and Receiving, and an analytical laboratory.

4.1.2 Modernization

Government-owned facilities and operations are being challenged to become smaller, more efficient, and
more responsive to changing national and global challenges. NNSA’s vision for a smaller, safer, more
secure and less expensive nuclear weapons complex must leverage the scientific and technical capabilities
of its workforce while continuing to meet national security requirements.

Nowhere in the National Security Enterprise is this more important than at the Y-12 Complex.

Most Y-12 Complex mission-critical facilities are more than 70 years old (Fig. 4.1). To address this
situation, Y-12 has been consolidating operations, modernizing facilities and infrastructure, and reducing
the legacy footprint for more than a decade. These actions are consistent with and supportive of NNSA
enterprise transformation planning. Through modernization projects, deferred maintenance reduction, and
infrastructure reduction, the Y-12 Complex will continue to strive toward becoming a more responsive,
sustainable enterprise. As evidenced by the performance achievements presented in this year’s ASER,
Y-12 continues to meet the challenges of declining budgets through enhanced security measures,
enhanced technology, and innovative business practices.

CRML 20 16-G003445:hj
0-38 years
162,261 gsf

40-59 years
320,946 gsf

=70 years
1,285,199 gsf

Fig. 4.1. Gross square footage by age of mission-critical facilities at the Y-12 National Security
Complex.
(gsf = gross square feet.)

Replacement and revitalization are key elements of the modernization strategy at Y-12. A significant
number of facilities at Y-12 are at or beyond design life. At present, several facilities are in the early
construction or critical design process.

Enriched Uranium Operations

Y-12’s core manufacturing and processing operations are housed in decades old buildings near or past the
end of their expected life spans.

UPF is an integral part of the Y-12 Complex transformation efforts and a key component of the NNSA

Uranium Center of Excellence. UPF will be a modern manufacturing facility designed and constructed for
health, safety, security, and operations efficiency. In FY 2014, NNSA commissioned a Project Peer
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Review Team to assess the progress and opportunities for the UPF project. This evaluation produced a
number of recommendations to refocus the project to a smaller footprint and to relocate various processes
to existing facilities. This effort is vital to the long-term mission for Y-12. Efforts are under way to
implement the revised strategy and to incorporate bridging plans to maintain the integrity of the aged
infrastructure.

When UPF is complete, it will replace a portion of HEU production functions. The remaining HEU
production capability will be transitioned to Buildings 9215 and 9204 02E, which must be sustained to
achieve the HEU mission strategy. The strategy includes

e accelerating transition out of Building 9212 by 2025 to reduce nuclear safety and operational risk
while maintaining enriched-uranium capabilities;

e integrating evaluation of alternatives for delivery of UPF that prioritizes replacement capabilities by
risk to nuclear safety, security, and mission continuity;

e substantially improving the needed Y-12 infrastructure over the next decade at a risk-based annual
funding level that supports safe and secure operations; and

e prioritizing replacement capabilities by risk-to-mission continuity, nuclear safety, and security.
Lithium Production Capability

To ensure continued mission availability and to reduce annual operating costs, the lithium capability must
be replaced; the equipment and facility degradation have gone beyond the option of repair. Building
9204-2, built in 1943, performs production work for lithium and related materials vital to nuclear
weapons production. The facility, at approximately 325,000 ft’, is oversized for today’s mission and has
both internal and external concrete deterioration. The roof, walls, and ceilings have been exposed to
decades of corrosive liquids and processing fumes, requiring restricted access and protective equipment
(hard hats) in many areas. The facility, currently carrying approximately $21.7M in deferred maintenance,
could be replaced by a new facility less than one-fourth its size. Site production risk assessments rate two
of the lithium processes as the highest equipment risk at Y-12. Critical process equipment (hydraulic
press) failures caused high-priority repair efforts to minimize the negative impact on delivery schedules of
directed stockpile work components. The inability to control humidity due to aged and inoperable heating,
ventilation, and air-conditioning (HVAC) equipment has caused recurrent lost work days, negatively
impacting directed stockpile work costs and LEP schedules. An Analysis of Alternatives is currently
underway to determine the path forward for replacement of the capability.

Support Facilities

Emergency response capabilities at Y-12 reside in four primary facilities: three located on site (Buildings
9706-2, 9105 and 9710-2) with the third located off site (K-1650) near the Y-12 campus at the East
Tennessee Technology Park. Building 9706-2 houses the Plant Shift Superintendent (PSS) and the
Emergency Control Center (ECC). The Technical Support Center (TSC) was relocated to 9105 due to a
flood event in 2014. Building 9710-2 houses the Fire Station and the Fire Department Alarm Room
(FDAR). Building K-1650 houses the command center/alternate Emergency Operations Center (EOC). A
proposed EOC facility line-item project is scheduled to begin in 2018. The scope of this line-item project
includes the replacement of the PSS/TSC and the emergency operations center. The proposed emergency
response facility will more effectively and efficiently support the Y-12 National Security Complex (NSC)
missions by consolidating the aforementioned capability functions into a habitable, survivable facility that
also provides space for a Technical Support Team.
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The principal facility housing Fire Protection Operations (FPO) is Building 9710-2. Built in 1948, 9710-
02 is located within the most highly protected area of the plant and is close to Y-12’s most hazardous
operations. Seismic, tornado, hazardous material release, and security events could render the fire station
inaccessible. Access to the facility by off-duty personnel is critical because those personnel augment the
duty staff. Although upgrades have been performed over the years, Building 9710-2 has exceeded its
useful life and needs to be replaced so that long-term emergency management response to the site is
ensured. Relocation of the fire station away from Y-12 hazardous material facilities is necessary to ensure
that the Fire Department can respond safely and effectively to all emergencies at Y-12.

Over the next 10 years and beyond, Y 12 will continue to consolidate personnel and processes in support
of the long-range footprint reduction and modernization vision. The proposed, smaller Y-12 will
eliminate many of the World War II-vintage operations buildings that currently house the nuclear
operations. The plan envisions a smaller future site and proposes the following new capable, responsive,
and sustainable facilities:

e Projects initiated during Future Years Nuclear Security Plan (FYNSP) period:

- EOC

- Fire Hall

- Lithium Capability Project

- UPF and Bridging Strategy for 9215 and 9204-02E
e Projects planned for beyond FYNSP:

- West End Change House

- Applied Technologies Laboratory

- Consolidated Manufacturing Capability

- Maintenance Complex

- Material Storage and Staging Facility

- Waste Management Complex

Excess Facility Disposition

Since 2002, Y-12 has demolished more than 1.4 million ft* of excess facilities. The NNSA Facilities
Disposition Program is under development and will continue to evaluate excess assets, prioritize their
disposition, and propose the budget resources required for their disposition. Without a defined program to
eliminate excess facilities, the NNSA sites will continue to use limited resources to safely maintain those
facilities that no longer have a mission use.

Currently, more than 80 excess US Department of Energy (DOE) facilities are located on the Y-12 site.
The facilities are owned by NNSA and DOE’s Office of Environmental Management (EM), Office of
Science (SC), and Office of Nuclear Energy (NE). Process-contaminated excess facilities contain
radiological or chemical contamination resulting from their mission operations during the Manhattan
Project and the Cold War. Process-contaminated excess facilities are expected to be managed by NNSA
and its prime contractor, CNS, until facility conditions meet the criteria for transfer to EM. EM, through
its contractors, will then be responsible for decommissioning and demolishing the facilities. Nonprocess
contaminated excess facilities generally do not contain radiological or chemical contamination from
mission operations but may contain hazardous industrial materials associated with their construction
materials [e.g., asbestos insulation, lead-containing paint, or polychlorinated biphenyl (PCB)-
contaminated oil]. The nonprocess contaminated excess facilities will be deactivated by NNSA and
decommissioned by NNSA or EM, depending on the cost and complexity.

During FY 2015, the secretary of energy established the Laboratory Operations Board to complete the
first comprehensive complex-wide assessment of DOE’s infrastructure. As a subset of the Laboratory
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Operations Board, the Excess Contaminated Facilities Working Group was formed with representatives
from NNSA, EM, and SC. The working group is consolidating information from throughout the DOE
enterprise and is developing priorities and budgetary requirements. Y-12 will work with the Excess
Contaminated Facilities Working Group to ensure that there is a continued focus on both the risks
presented by the excess facilities at Y-12 and the actions required to safely and effectively mitigate those
risks.

4.2 Environmental Management System

As part of CNS’s commitment to environmentally responsible operations, the Y-12 Complex has
implemented an EMS based on the rigorous requirements of the globally recognized ISO 14001-2004
(ISO 2004).

DOE O 436.1, Departmental Sustainability, (DOE 2011) provides requirements and responsibilities for
managing sustainability within DOE in accordance with applicable Executive Orders. The order further
requires implementation of an Environmental Management System (EMS) that is either certified to the
requirements of ISO 14001 by an accredited ISO 14001 registrar or self-declared to be in conformance to
the standard in accordance with instructions issued by the Office of the Federal Environmental Executive,
a chartered task force under the White House Council on Environmental Quality.

The EMS requirements taken from DOE O 436.1 have been incorporated in the Environmental Protection
Functional Area of the Y-12 Complex Standards/Requirements Identification Document.

4.2.1 Integration with Integrated Safety Management System

The Integrated Safety Management System (ISMS) is the DOE umbrella of environment, safety, and
health (ES&H) programs and systems that provides the necessary structure for any work activity that
could potentially affect the public, a worker, or the environment. At Y-12, the elements of the ISO 14001
EMS are incorporated in ISMS for environmental compliance, pollution prevention, waste minimization,
and resource conservation.

4.2.2 Policy

The Y-12 environmental policy and commitment to providing sound environmental stewardship practices
through the implementation of an EMS have been defined, are endorsed by top management, and have
been made available to the public via company-sponsored forums and public documents such as this one.
The Y-12 ES&H policy is presented in Fig. 4.2.

The Y-12 National Security Complex 4-5



Oak Ridge Reservation Annual Site Environmental Report—2015

ORNL 2010-G00475/chj

Y-12 Environment, Safety, and Health Policy

Policy: As we work to achieve the Y-12 mission and our vision of a modernized Y-12 Complex, we
will do so by ensuring the safety and health of every worker, the public, and the environment. Every
employee, contractor, and visitor is expected to take personal responsibility for their actions.

@ Environmental Policy: We protect the environment, prevent pollution, comply with applicable
requirements, and continually improve our environment.

@ Safety and Health Policy: The safety and health of our workers and the protection of public health
and safety are paramount in all that we do. We maintain a safe work place and plan and conduct
our work to ensure hazard prevention and control methods are in place and effective.

In support of this policy, we are committed to:

@ Integration of Environment, Safety and Health (ES&H) into our business processes for w ork
planning, budgeting, authorization, execution, and change control in accordance with our
Integrated Safety Management System.

@ Continuously improving our processes and systems by establishing, tracking, and achieving goals
that drive performance excellence.

@ Direct, open, and truthful communication of this policy and our ES&H performance to our
employees, contractors, customers, and stakeholders.

@ Strive to minimize the impact of our operations on the environment in a safe, compliant, and
cost-effective manner using sustainable practices for energy efficiency, fleet management, water
consumption, pollution prevention, recycling/reuse, source reduction, resource conservation, and
environmentally preferable purchasing.

@ Incorporate sustainable design principles into the design and construction of facility upgrades,
new facilities, and infrastructure considering life-cycle costs and savings.

@ Incorporate the use of engineering controls to reduce or eliminate hazards whenever possible into
the design and construction of facility upgrades, new facilities, and infrastructure.

@ Strive to provide a clean and efficient workplace free of occupational injuries and illnesses (Target Zero).

@ Foster and maintain a work environment of mutual respect and teamwork that encourages free
and open expression of ES&H concerns.

Fig. 4.2. Y-12 National Security Complex environment, safety, and health policy.

The Y-12 ES&H policy has been communicated to all employees; incorporated into General Employee
Training (GET) for every employee, guest, and contractor; and made available for viewing on the Y-12
external website and the internal Y-12 Complex website. Y-12 Complex personnel are made aware of the
commitments stated in the policies and how the commitments relate to Y-12 Complex work activities.

4.2.3 Planning
4.2.3.1 Environmental Aspects

Environmental aspects may be thought of as potential environmental hazards associated with a facility
operation, maintenance job, or work activity. Aspects and impacts are evaluated to ensure that the
significant aspects and potential impacts continue to reflect stakeholder concerns and changes in
regulatory requirements. The EMS provides the system to ensure that environmental aspects are
systematically identified, monitored, and controlled to mitigate or eliminate potential impacts to the
environment.

The FY 2015 analysis identified the following as significant environmental aspects:
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e air emissions o surface water and storm water

o greenhouse gas (GHG) emissions o aging infrastructure and equipment
(scopes 1 and 3)

o wastewater/groundwater o legacy contamination and disturbance

o excess facilities and unneeded materials and e storage or use of chemicals and radioactive
chemicals materials

e hazardous or mixed wastes e energy consumption (scope 2 GHGs)

« radiological waste o clearing, grading, or excavation

e potable water usage (nonquarantined soil)

4.2.3.2 Legal and Other Requirements

To implement the compliance commitments of the ES&H policy and to meet legal requirements, systems
are in place to review changes in federal, state, or local environmental regulations and to communicate
those changes to affected staff. The environmental compliance status is documented each year in this
report (see Section 4.3).

4.2.3.3 Objectives, Targets, and Environmental Action Plans

CNS responds to change and pursues sustainability initiatives by establishing and maintaining
environmental objectives, targets (goals), and action plans at Y-12. Goals and commitments are
established annually; are agreed to by the National Nuclear Security Administration Production Office
(NPO) and CNS; and are consistent with the Y-12 Complex’s mission, budget guidance, ES&H work
scope, site incentive plans, and continuous improvement goals. Targets and action plans are established
for broad objectives to pursue improvement in environmental performance in five areas: clean air; energy
efficiency; hazardous materials; stewardship of land and water resources; and waste reduction, recycling,
and buying green. Highlights of the 2015 environmental targets achieved at the Y-12 Complex are
presented in Section 4.2.6.1.

4.2.3.4 Programs

NNSA has developed and funded several important programs to integrate environmental stewardship into
all facets of Y-12 Complex missions. The programs also address the DOE order requirements for
protecting various environmental media, reducing pollution, conserving resources, and helping to promote
compliance with all applicable environmental regulatory requirements and permits.

Environmental Compliance

The Y-12 Environmental Compliance Department (ECD) provides environmental technical support
services and oversight for Y-12 Complex line organizations to ensure that site operations are conducted in
a manner that is protective of workers, the public, and the environment; in compliance with applicable
standards, DOE orders, environmental laws, and regulations; and consistent with CNS environmental
policy and Y-12 site procedures. ECD serves as the Y-12 interpretive authority for environmental
compliance requirements and as the primary point of contact between Y-12 and external environmental
compliance regulatory agencies such as the City of Oak Ridge, the Tennessee Department of
Environment and Conservation (TDEC), and the US Environmental Protection Agency (EPA). ECD
administers compliance programs aligned with the major environmental legislation that affects Y-12
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Complex activities. Compliance status and results of monitoring and measurements conducted for these
compliance programs are presented in this document.

ECD also maintains and ensures implementation of the Y-12 Complex EMS and spearheads initiatives to
proactively address environmental concerns to continually improve environmental performance and go
beyond compliance

Waste Management

The CNS Y-12 Waste Management Program supports the full life cycle of all waste streams within the Y-
12 Complex. While ensuring compliance with federal and state regulations, DOE orders, waste
acceptance criteria, and Y-12 Complex procedures and policies, the waste management program provides
services for day-to-day solid and liquid waste operations, including collection and transport, storage, on-
site treatment operations, and shipment to off-site treatment/disposal. The program also provides technical
support to Y-12 operations for waste planning, characterization, packaging, tracking, reporting, and
managing waste treatment/disposal subcontracts.

Sustainability and Stewardship

The Sustainability and Stewardship Program has two major missions. The first is to establish and
maintain companywide programs and services to support sustainable waste management operations.
These sustainable operations include pollution prevention and recycling programs, excess materials
programs, generator services programs, facility destruction and recycling operations, and PrYde. The Y-
12 PrYde program incorporates an inspection and rating system related to the cleanliness of facilities,
materials, and hazardous/unsafe conditions to help personnel maintain work areas in a clean, safe,
environmentally sound, and professional manner.

The second mission is stewardship practices, the programs that manage legacy issues and assist in
preventing the development of new problematic issues. Stewardship programs include Clean Sweep and
Unneeded Materials and Chemicals (UMC).

Combining these programs under a single umbrella improves overall compliance with executive orders,
DOE orders, state and federal regulations, and NNSA expectations and eliminates duplication of efforts
while providing an overall improved appearance at the Y-12 Complex.

Additionally, the implementation of these programs directly supports EMS objectives and targets to
disposition UMC, continually improve recycle programs by adding new recycle streams as applicable,
improve sustainable acquisition (i.e., promote the purchase of products made with recycled content and
biobased products, including alternative fuels such as E85), meet sustainable design requirements, and
adhere to pollution prevention reporting requirements.

Energy Management

Energy management is an ongoing and comprehensive effort with key strategies to reduce consumption of
energy, water, and fuel (electricity, coal, natural gas, and gasoline/diesel). As part of Facility Management
and programs in Facilities Services, the energy management effort tracks federally mandated conservation
initiatives at the Y-12 Complex and informs personnel about sustainability issues, particularly in relation
to energy, water, and fuel conservation and efficiency.

The Y-12 energy management effort and the sustainability and stewardship programs support the DOE
and NNSA visions for a commitment to energy efficiency and sustainability and achievement of the
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guiding principles. Specifically, the Y-12 vision is to support the DOE ES&H policy and the Strategic
Sustainability Performance Plan (DOE 2015) (SSPP) while promoting overall sustainability and
reduction of greenhouse gas (GHG) emissions. The mission of the Y-12 Energy Management program is
to incorporate energy-efficient technologies site wide and to position Y-12 to meet NNSA energy
requirement needs through 2025 and beyond. Sustainability goals, goal performance, and goal
achievement are defined in the SSP issued in December 2015.

4.2.4 Implementation and Operation
4.2.4.1 Roles, Responsibility, and Authority

The safe, secure, efficient, and environmentally responsible operation of the Y-12 Complex requires the
commitment of all personnel. All personnel share the responsibility for successful day-to-day
accomplishment of work and the environmentally responsible operation of the Y-12 Complex.
Environmental and Waste Management technical support personnel assist the line organizations with
identifying and carrying out their environmental responsibilities. Additionally, an Environmental Officer
Program is in place to facilitate communication of environmental regulatory requirements and to promote
EMS as a tool to drive continual environmental improvement at the Y-12 Complex. Environmental
officers coordinate their organizations’ efforts to maintain environmental regulatory compliance and
promote other proactive improvement activities.

4.2.4.2 Communication and Community Involvement

The Y-12 Complex is committed to keeping the community informed on operations, environmental
concerns, safety, and emergency preparedness. The Community Relations Council, composed of 20
members from a cross section of the community, including environmental advocates, neighborhood
residents, Y-12 Complex retirees, and business and government leaders, serves to facilitate
communication between Y-12 and the community. The council provides feedback to Y-12 regarding its
operations and ways to enhance community and public communications. Y-12 sponsored the Great Smoky
Mountains National Park, the East Tennessee Foundation, and the Oak Ridge Associated Universities Science
Bowl in 2015.

As part of the Y-12 Complex America Recycles Day activities, four local charities received $200
donations from funds raised by the Y-12 Complex employee aluminum beverage can (ABC) recycling
efforts. Since the ABC recycling program began in 1994, more than $85,600 has been donated to various
local charities.

Y-12 continues to promote sustainable behaviors for environmental improvements at the site and within
the community. As a part of Earth Day Activities, LiveWise personnel again collected gently used athletic
shoes to support the Modular Organic Regenerative Environments Foundation Group. A United Way
Coat and Toiletries Drive is conducted annually to provide coats and other needed items for the Volunteer
Ministry Center for the Homeless. These activities reflect Y-12 employees’ commitment to reduce landfill
waste and support community outreach.

4.2.4.3 Emergency Preparedness and Response

Local, state, and federal emergency response organizations are fully involved in the Y-12 National
Security Complex emergency drill and exercise program. The annual drill and exercise schedule is
coordinated with all organizations to ensure maximum possible participation. At a minimum, the
Tennessee Emergency Management Agency (TEMA) Operations Office and the DOE Headquarters
Watch Office participate in all Y-12 National Security Complex emergency response exercises.
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Five exercises and seven drills were conducted at the Y-12 Complex during FY 2015. The drills and
exercises focused on topics such as responding to a hazardous chemical release, natural disaster,
radiological release, active shooter event, security condition change, and severe event (multiple hazards,
multiple buildings). Six building evacuation and accountability drills were also conducted.

Y-12 National Security Complex expertise in emergency management continues to be recognized within
DOE. Members of the Emergency Management Program Office staff participated in the DOE Emergency
Management Issues Special Interest Group Conference held in Shepherdstown, West Virginia, in July
2015. The Y-12 National Security Complex staff made presentations, participated in steering committee
meetings, and distributed Y-12 National Security Complex Emergency Management Program information
to other DOE facility emergency management professionals.

4.25 Checking
4.2.5.1 Monitoring and Measurement

The Y-12 Complex maintains procedures to monitor overall environmental performance and to monitor
and measure key characteristics of its operations and activities that can have a significant environmental
impact. Environmental effluent and surveillance monitoring programs are well established and results of
2015 program activities are described throughout this chapter. Progress in achieving environmental goals
is reported as a monthly metric on Performance Track, the senior management web portal that
consolidates and maintains Y-12 Complex site—level performance measures. Progress is reviewed in
periodic meetings with senior management and NPO.

4.2.5.2 Environmental Management System Assessments

To periodically verify that EMS is operating as intended, assessments are conducted as part of the Y-12
Complex internal assessment program. The assessments are designed to ensure that nonconformities with
the ISO 14001:2004 standard (ISO 2004) are identified and addressed.

The environmental assessment program comprises several types of assessments, each type serving a
distinct but complementary purpose. Assessments range from informal observations of specific activities
to rigorous audits of site-level programs.

To self-declare conformance to the ISO 14001:2004 standard in accordance with instructions issued by
the Federal Environmental Executive and adhere to DOE O 436.1 (DOE 2011) requirements, EMS must
be audited by a qualified party outside of the control or scope of EMS at least every 3 years. To fulfill this
requirement, a four-person audit team from The University of Tennessee Center for Industrial Services
evaluated the Y-12 EMS May 11-14, 2015. The Y-12 EMS was found to fully conform, and no issues
were identified. The next external verification audit is scheduled for spring 2018.

4.2.6 Performance
The EMS objectives and targets and other plans, initiatives, and successes that work together to
accomplish DOE goals and reduce environmental impacts are discussed in this section. The Y-12

Complex used a number of DOE reporting systems, including the following, to report performance.

e Pollution Prevention Tracking and Reporting System, which collects environmental, sustainable
acquisition and product purchases, and best practices data.

e Federal Automotive Statistical Tool, which collects fleet inventory and fuel use.
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e Consolidated Energy Data Report, which collects additional data on metering requirements, water
use, renewable energy generation and purchases, training, and sustainable buildings.

o Site Sustainability Plan Performance Reporting, which collects data on site-identified sustainability
projects and supports Energy Independence and Security Act (EISA) Section 432 compliance.

The DOE Office of Health, Safety, and Security annual environmental progress reports on
implementation of EMS requirements and sustainability goals driven by executive orders, and the Office
of Management and Budget’s Environmental Stewardship Scorecard gave the Y-12 Complex an EMS
scorecard rating for FY 2015 of green, indicating full implementation of EMS requirements.

4.2.6.1 Environmental Management System Objectives and Targets

At the end of FY 2015 Y-12 had achieved 3 of 10 targets that had been established. Seven of the targets
were established with long-term time frames and were carried into future years. Overall, 33 actions were
completed through September. Highlights included the following, with additional details and successes
presented in other sections of this report.

e C(Clean Air—Y-12 completed annual boiler tune-ups and energy assessments by qualified energy
assessors on the Y-12 Steam Plant, meeting new compliance requirements of the final maximum
achievable control technology standards for industrial, commercial, and institutional boilers issued by
the EPA (2013).

e Energy Efficiency—Implementation of five Energy Savings Performance Contract (ESPC) energy
conservation measures (ECMs) began in FY 2014 for projects to improve lighting, chilled water, air
compressors, and steam. Significant progress was made in many areas, and the ECM for air
compressor upgrades was substantially completed by the end of FY 2015. The final completion date
for this ECM was planned by the end of CY 2015.

e Hazardous Materials—Projects for legacy and excess unneeded material/equipment removal in
several facilities, including 9201-1, 9215, and 9204-2, were developed and implemented. Completed
actions included disposition of cooling trays, forklifts, vacuums, and several pieces of equipment in
Development and Materials Management. A project to improve controls for Sealand storage
containers was developed and substantially implemented in FY 2015, with controls added to the
online property management system, procurement restriction for Sealands implemented, and
applicable procedures changed.

e Land/Water Conservation—A project to reduce inflow and infiltration into the sanitary sewer system
were substantially completed with the installation of fiberglass liner in 1000 feet of sanitary sewer,
and repairing eleven manholes to eliminate inflow. Stream restoration and wetlands expansion efforts
continued, and the Y-12 Environmental Sampling Services completed a multiyear effort to improve
the instrument calibration program to meet requirements of the International Standard, ISO 17025
(2015).

e Reduce/Reuse/Recycle/Buy Green—Y-12 continued efforts to increase use of remanufactured toner

cartridges, substantially completing revisions to applicable procedures. In addition, Y-12 added one
new recycle stream to their award-winning recycling program.
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4.2.6.2 Sustainability and Stewardship

Numerous efforts at the Y-12 Complex have reduced its impact on the environment. Efforts include
increased use of environmentally friendly products and processes and reductions in waste and emissions.
During the past few years, these efforts have been recognized by our customers, our community, and other
stakeholders (see Section 4.2.7). Pollution prevention efforts at the Y-12 Complex have not only benefited
the environment but have also resulted in cost efficiencies (Fig. 4.3).
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Fig. 4.3. Cost efficiencies from Y-12 National Security Complex
pollution prevention activities.

In FY 2015 the Y-12 Complex implemented 94 pollution prevention initiatives (Fig. 4.4), with a reduction
of more than 39.9 million kg of waste and cost efficiencies of more than $5.7 million. The completed
projects include the activities described below.
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Fig. 4.4. Y-12 National Security Complex pollution prevention initiatives.

The Y-12 National Security Complex 4-12



Oak Ridge Reservation Annual Site Environmental Report—2015

Pollution Prevention/Source Reduction

Sustainable initiatives have been embraced across the Y-12 Complex to reduce the impact of pollution on
the environment and to increase operational efficiency. Many of the Y-12 Complex sustainable initiatives
have pollution prevention benefits or targets eliminating the source of pollution, including the 2015
activities highlighted in this section.

Sustainable Acquisition—Environmentally Preferable Purchasing

Sustainable products, including recycled-content materials, are procured for use across the Y-12 Complex.
In 2015, Y-12 procured recycled-content materials valued at more than $1.4 million for use at the site.

Solid Waste Reduction

In 2015, Y-12 diverted 60.8% of municipal and 95.9% of construction and demolition waste from landfill
disposal through reuse and recycle. The Clean Sweep Program provides turnkey services to material
generators, including segregation, staging and pickup of materials for excess, recycle, and disposal. Clean
Sweep Specialists ensure that materials are reused or recycled to the maximum extent possible. The UPF
Project recycled or reused over 74.4 million Ib of materials in 2015, including brush, asphalt, and scrap
metal. More 62 million Ib of asphalt removed from obsolete roads and parking lots were ground into base
course material that was subsequently used to maintain unpaved roads at Y-12 and on the Oak Ridge
Reservation (Fig. 4.5).

Hazardous Chemical Minimization

The Y-12 Complex is committed to reducing the use of toxic and hazardous chemicals and minimizing the
volume of hazardous waste generated by site operations. In 2015, Y-12 Utilities implemented a standard
automated cooling tower treatment/blowdown process to maintain tower water chemistry more
efficiently. The new process prevented the use of more than 28,000 Ib of water treatment chemicals and
over 24 million gal of water each year. Waste Management modified the operation of the West End
Treatment Facility such that pretreatment operations eliminated the need for a portion of the Effluent
Polishing System while ensuring that discharge permit requirements were met. This modification
prevented the use of more than 147,000 Ib of treatment chemicals and the generation of over 1870 ft’ of
associated low-level waste sludge.

Recycling

Y-12 has a well-established recycling program and continues to identify new material streams and expand
the types of materials that can be recycled by finding new markets and outlets for the materials. As shown
in Fig. 4.6, more than 1.2 million kg of materials was diverted from landfills and into viable recycle
processes during 2015. Currently recycled materials range from office-related materials to operations-
related materials such as scrap metal, tires, and batteries. Y-12 adds at least one new recycle stream to the
Recycle Program each year to continue to increase the waste diversion rate. Ultraviolet lamps were added
in FY 2015 to broaden waste diversion efforts.
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Fig. 4.5. UPF Asphalt Reuse.[Source: Brett Pate, Y-12 photographer.]
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Fig. 4.6. Y-12 National Security Complex recycling results.

4.2.6.3 Energy Management

The mission of the Y-12 Energy Management program is to incorporate energy-efficient technologies
site wide and to position Y-12 to meet NNSA energy requirement needs through 2025 and beyond. The
program identifies improvements in energy efficiency in facilities, coordinates energy-related efforts
across the site, and promotes employee awareness of energy conservation programs and opportunities.
Y-12 is committed to achieving the sustainable energy and transportation goals established in Executive
Order 13693.

The Energy Policy Act of 2005 established a goal of reducing building energy intensity by 30% by

FY 2015 from an FY 2003 baseline. Y-12 exceeded the FY 2015 goal by achieving a 39.9% reduction in
energy intensity (Fig. 4.7). A new goal has been established to achieve a 25% reduction in energy
intensity by FY 2025 based on an FY 2015 baseline.

The Y-12 National Security Complex 4-14



Oak Ridge Reservation Annual Site Environmental Report—2015

Specific initiatives that aided in the reduction of electricity consumption at Y-12 during FY 2015 included

installing light-emitting diode and T-8 fluorescent lighting;
e improving meter readings via the Utilities Management System (UMS);
e improving employee awareness;

o achieving utility efficiencies, including reductions in steam pressure, chilled water production, and
condensate return.

Additional energy reductions will be required in numerous areas to fully reduce energy use across the plant.
Both facility management and utilities management are diligently focusing on improvements to achieve the
goal. Efforts that are fully incorporated into planning activities for facilities include the following.

e EISA assessments are included in annual reporting.

e ECMs from both EISA and the ESPC process are included in budgeting reviews.

e Low-cost/no-cost efforts, including component replacements, are incorporated into routine activities.

e EISA assessments and condition assessment surveys (CASs) share resources, including personnel and
database support.
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Fig. 4.7. Y-12 has achieved a 39.9% reduction in energy intensity
compared to the baseline year, 2003.
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As shown in Fig. 4.8, future reductions may be challenging due to a projected increase in the site’s energy
intensity. Current projections indicate increases once UPF goes on line, but those may be partially offset
by an accelerated demolition program.
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Fig. 4.8. Y-12 National Security Complex electricity load forecast.
The following efforts are planned to ensure continued site success for energy reduction.

e Complete implementation of ESPC Delivery Order 3 and additional modifications (lighting, chilled
water, steam, natural gas, compressed air).

e Consolidate data centers, per Office of Management and Budget definition, and install electric meters.
e Continue installation of advanced metering.

e Continue facility upgrades for high-performance sustainable building (HPSB) compliance and
implement building retro-commissioning.

e Continue implementation of cool roof applications.
e Encourage energy reduction through tenant awareness, including training and monthly meter reporting.
Energy Monitoring

Comprehensive water and energy audits at Y-12 are performed to meet EISA Section 432. The audits
evaluate energy and water use and identify opportunities to reduce use. The audits are performed by a
certified energy auditor. The implementation costs for the ECMs are developed using the Condition
Assessment Information System database. Based on the requirement to assess 100% of the covered
facilities at the site, Y-12 successfully completed the first 4-year assessment cycle in FY 2012 and began
the second assessment or reassessment cycle in FY 2013, and continued through FY 2015. Additional
assessments were completed during FY 2014 and FY 2015 as part of the ESPC Investment Grade Audit
for Delivery Order 3. Energy projects are included in out-year planning for the site and where possible
and with adequate return on investment, will be funded. Specific examples include heating, ventilating,
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and air-conditioning (HVAC) replacements, lighting upgrades, and occupancy sensors in HPSB candidate
facilities.

Y-12 currently has numerous standard and advanced electrical meters located on various facilities
throughout the plant. Efforts to read meters and monitor commaodity information have improved
significantly due to the connection of several additional meters to the Utilities Management System
(UMS). The actual electricity costs for the plant are based on total energy consumption as defined by the
Tennessee Valley Authority (TVA) revenue meters in the ELZA 1 substation. Y-12 does not use a space
chargeback system, and individual building metering is not currently used for such purposes. The ELZA 1
substation electricity use is monitored to ensure accurate billing from TV A and to develop the annual
utilities budget.

Btu meters were installed on components of the chilled water system as part of the ESPC project, and
these meters, along with newly installed cooling tower meters, have been added to the automatic output
from UMS. Natural gas meters are located at the steam plant on each of the boilers.

Recent focus has been on installation of new meters and connectivity to UMS. As these connections have
progressed, data have been migrated to the energy management module for eventual use in site metrics,
data reporting, and ECMs. Meter data are also entered into the EPA Portfolio Manager for benchmarking
and reporting purposes.

Minimal funding was available for dedicated metering during FY 2015. Efforts will continue on
establishing communications with the UMS. Metering for HPSB candidates is still a concern for the plant.
This issue prevents adequate monitoring of energy for the required 20% reduction. It is also impacting
required reporting of power usage effectiveness (PUE) at the plant data centers. Efforts will continue to
identify funding to install electric meters for HPSB candidates as well as electric, chilled water, and steam
metering for the data centers.

Y-12 began entering facilities into the EPA Portfolio Manager in FY 2011. Y-12 enters and tracks data for
both covered and non-covered facilities. Data from the Portfolio Manager is shared with NNSA
sustainability contacts and is automatically migrated to DOE’s web-based EISA Section 432 Compliance
Tracking System (CTS) for annual reporting in June. Meter data are also entered into Portfolio Manager
for benchmarking and reporting purposes.

Energy Savings Performance Contracts

Dedicated funding for energy and water projects is provided via the ESPC mechanism. Y-12 has taken
advantage of the energy saving opportunities provided by the ESPCs. ESPC delivery order 2 is in the
fourth period of performance at Y-12. This contract included chiller plant improvements, steam
condensate return system modifications, steam trap improvements, and demineralized water production
facility replacement. Efforts from delivery order 2 have greatly contributed toward both energy reduction
and efficiency gains for the projects implemented.

Y-12 entered into its third ESPC contract in September 2013. Delivery order 3 is in the construction
phase, which will continue through FY 2017. Delivery order 3 will result in an estimated annual energy
and water cost savings of $2.9 million and estimated energy-related operations and maintenance (O&M)
annual energy and water cost savings of $2.4 million. The site will continue to work with NNSA for
successful accomplishment of these efforts. Delivery order 3 includes the following ECMs.

e Steam System Decentralization
e  Chiller Plant Upgrades
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e Energy Efficient Lighting Upgrades
e Steam and Condensate System Improvements
e Compressed Air System Upgrades

Y-12 entered into its first modification to Delivery Order 3 in September 2014 which is in the
construction phase, will continue through FY 2016, and will result in an estimated annual energy and
water cost savings of $240K and an estimated energy-related O&M annual energy and water cost savings
of $100K. Delivery Order 3, Modification 1 includes the following ECMs.

e  Chiller Plant Upgrades

e Energy Efficient Lighting Upgrades (because lighting sensors were omitted in ESPC Delivery Order
3, the energy and cost savings were adjusted in this modification.)

Y-12 entered into its second modification to Delivery Order 3 in September 2015. Modification 2 adds
160 buildings to the lighting scope, 9 buildings to the steam decentralization scope, and replaces 1 more
cooling tower. Modification 2 is in the construction phase, will continue through FY 2017 and will result
in an estimated annual energy and water cost savings of $240K with no other energy-related O&M annual
energy and water cost savings. Delivery Order 3, Modification 2, includes the following ECMs.

o  Chiller Plant Upgrades
e Energy Efficient Lighting Upgrades
e Steam System Decentralization

Site Sustainability Plan

The DOE SSPs are an annual reporting requirement and are prepared in accordance with the Department of
Energy’s (DOE’s) Guidance for the Site Sustainability Plans (SSP) (CNS.2015) and supplemental NNSA
guidance from the Associate Administrator for Infrastructure and Operations, and supports the
requirements of DOE O 436.1 Departmental Sustainability. The Y-12 and Pantex SSPs were combined into a
single CNS SSP to fulfill the planning and reporting requirements for FY 2016. The DOE sustainability goals
and Y-12 status and plans for these goals are summarized in Table 4.1.
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Table 4.1. FY 2015 sustainability goals and status

SSPP
Goal

DOE Goal

Performance Status

Planned Actions and Contribution

Risk of Non-
attainment

11

1.2

2.1

2.2

2.3

50% Scope 1 & 2 GHG reduction by
FY 2025 from an FY 2008 baseline
(2015 target: 19%)

25% Scope 3 GHG reduction by FY
2025 from a FY 2008 baseline (2015

target: 6%)

25% energy intensity reduction in
goal-subject buildings, achieving 2.5%
reductions annually, by FY 2025 from
a FY 2015 baseline

EISA Section 432 energy and water

evaluations

Meter all individual buildings for
electricity, natural gas, steam and
water, where cost-effective

and appropriate

schedule.

construction.

Goal Met — Y-12 completed all required EISA-
covered assessments during FY 2015.

On Track — Currently 88% of electricity is metered;
100% of natural gas; 5% of steam; 100% of chilled
water are metered.

Goal 1: GHG Reduction

Goal Met for FY 2015 — Scope 1 & 2 emissions
have decreased by 41% for FY 2015. Surpassed FY
2015 interim goal of 19%.

At Risk - It is uncertain if the 2025 goal can be met
due to UPF construction.

At Risk — Site Scope 3 emissions have decreased by
4.9% which did not meet the FY 2015 interim goal
of 6%. It is uncertain if this goal will be achievable
due to increased travel between Pantex and Y-12
and increased commuting due to the UPF 9/80 work

Continue to identify methods for
reduction of GHG; further emphasize
energy reductions.

Y-12 will continue to promote
alternative commuting methods.

GOAL 2: Sustainable Buildings and Regional & Local Planning

Goal Met — The site met the 2015 goal by achieving
a 39.9% reduction from the 2003 baseline. The new
goal will be compared to the FY 2015 baseline. It is
unlikely this goal can be met during UPF

Continue implementation of planned
energy reduction initiatives, including
ESPC Delivery Order 3, as well as
Mod. 1 and Mod. 2.

Assessments will continue to meet a

3-year cycle.

Continue procurement and
installation of meters as funding is

allocated.

Medium

High

High

Low

Electricity:
Low

Steam:
Medium
Natural Gas:
Low

Chilled Water:

Low
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Table 4.1. (continued)

SSPP DOE Goal Performance Status Planned Actions and Contribution R'Sk.Of Non-
Goal attainment
2.4 At least 15% (by building count or On Track — Y-12 has achieved, for GSF, an 11% Y-12 will continue to implement Medium
gross square feet) of existing buildings compliance with HPSB Guiding Principles. initiatives to meet HPSB compliance
greater than 5,000 gross square feet as funding and resources allow.
(GSF) to be compliant with the revised
Guiding Principles for HPSB by FY
2025, with progress to 100% thereafter
2.5 Efforts to increase regional and local =~ Goal Met — Y-12 is actively involved in local and Continue to participate in existing N/A
planning coordination and regional efforts on transportation planning, activities and look for new
involvement ecosystem, watershed, and environmental opportunities to leverage regional and
management. local resources.
2.6a Net Zero Buildings: Percentage of the At Risk — An assessment for the installation of Y-12 will continue to evaluate High
site’s existing buildings above 5,000  renewable energy projects for both solar and wind ~ opportunities as market advances
gross square feet intended to be technologies found neither to be feasible for Y-12.  bring payback within reasonable
energy, waste, or water net-zero timeframes.
buildings by FY 2025.
2.6b Net Zero Buildings: Percentage of new On Track — The UPF project is currently seekinga  If waiver is granted, Project will Medium
buildings (> 5,000 GSF) entering the ~ waiver for Leader- ship in Energy and review and implement LEED
planning process designed to achieve ~ Environmental Design (LEED) Gold certification. scorecard credit and Guiding
energy net-zero beginning in FY 2020. Principles by building, where
feasible-now six buildings.
2.7 Data Center Efficiency. Establish a At Risk — The PUE is currently estimated at lower ~ Chilled water and electrical metering Medium
power usage effectiveness (PUE) than 1.4, since the current PUE rating for Y-12 data  are planned for Building 9117 in FY
target in the range of 1.2-1.4 fornew  centers in unknown. However, this value is based 2016. This data will allow the
data centers and less than 1.5 for solely on electricity usage and does not account for  measurement of the PUE.
existing data centers. energy intensity.
Goal 3: Clean & Renewable Energy
3.1 “Clean Energy” requires that the On Track — See 3.2 below. See 3.2 below. Low

percentage of an agency’s total electric
and thermal energy ac- counted for by
renewable and alternative energy shall
be not less than: 10% in FY 2016-
2017, working towards 25% by FY
2025.
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Table 4.1. (continued)

SSPP DOE Goal Performance Status Planned Actions and Contribution R'Sk.Of Non-
Goal attainment
32 “Renewable Electric Energy” requires On Track — Due to sharing the Wind RECs with Y-12 plans to renew the shared Low
that renewable electric energy account Pantex, Y-12 achieved 9.5% renewable energy credits for FY 2016 and beyond.
for not less than 10% of a total agency consumption, exceeding the 7.5% interim goal for
electric consumption in FY'16-17, FY 2015 and is on track to meet the 10% goal in FY
working towards 30% of total agency  2016.
electric consumption by FY 2025.
Goal 4: Water Use Efficiency and Management Low
4.1 36% potable water intensity reduction Goal Met — Y-12 achieved a 61.6% reduction from  Water conservation measures will
by FY 2025 from a FY 2007 baseline. the baseline, surpassing, not only the interim goal of continue to be implemented as
(2015 target: 16%) 16%, but the 2025 goal of 36%. practicable in support of the HPSB
initiative.
4.2 30% water consumption reduction of  Y-12 no longer consumes ILA and baseline ILA All water used at Y-12 is potable N/A
industrial, landscaping, and water is accounted for in Goal 4.1. water and included in the potable
agricultural (ILA) water by FY 2025 water category.
from a FY 2010 baseline.
(2015 target: 10%)
Goal 5: Fleet Management
5.1 20% reduction in annual petroleum Goal Not Met — Petroleum fuel consumption New tanks will be installed during FY
consumption by FY 2015 relative toa increased from FY 2014 as E85 was unavailable due 2016, including an E85 tank. Older High for FY
FY 2005 baseline; maintain 20% to a fuel tank rupture. For FY 2015 Y-12 had a 1.5% vehicles are being replaced by newer, 2016
reduction thereafter. decrease in petroleum usage as compared to the FY  alternative fuel vehicles (AFV) when Low for FY
(2015 target: 20%) 2005 baseline whereas there was a 40% reduction in available by GSA. 2017 and
FY 2014. beyond
5.2 10% increase in annual alternative fuel Goal Not Met — Since E85 fuel was unavailable due New tanks will be installed during FY High for FY
consumption by FY 2015 relative toa  to a fuel tank rupture, alternative fuel consumption 2016, including an E85 tank. Older 2016
FY 2005 baseline; maintain 10% was minimal for FY 2015 with a 93% reduction in  vehicles are being replaced by newer, Low for FY
increase thereafter. (2015 target: 10%) consumption as compared to the FY 2005 baseline.  alternative fuel (when available) 2017 and
In FY 2014, there was a 77.7% increase in vehicles by GSA. beyond

alternative fuel consumption as compared to the FY
2005 baseline.
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Table 4.1. (continued)

SSPP DOE Goal Performance Status Planned Actions and Contribution R'Sk.Of Non-
Goal attainment
53 30% reduction in fleet-wide per-mile ~ N/A Future vehicle purchases and leases ~ Low
greenhouse gas emissions reduction by will include AFVs, including ES8S5,
FY 2025 froma FY hybrid, and electric vehicles where
2014 baseline. (2015 target: N/A; 2017 possible.
target: 4%)
54 75% of light duty vehicle acquisitions Goal Met — There were no passenger vehicle 