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Front Cover - David Scott of the Savannah River Ecology Laboratory (SREL) provided this year’s cover photo. The
photo was taken in the Mixed Swamp Forest Set-Aside, which is part of the Savannah River swamp. This Set-Aside is
one of the original ten SREL habitat reserve areas selected in 1968 to represent a diversity of bottomland hardwood/
floodplain forest communities of a southern river swamp system. Represented are aquatic, semi-aquatic, and ter-
restrial habitats associated with cypress-tupelo ponds, mixed hardwood sloughs, and mixed hardwood ridges. This
Set-Aside is important because seasonally flooded hardwood forests are becoming increasingly rare habitats that are
particularly vulnerable to habitat destruction and/or alteration due to drainage, water control projects, industrial
or urban waste discharge, or power plant cooling effluents. The flower in the foreground is called Lizard’s Tail (Latin
name Saururus cernuus). It grows in a variety of aquatic habitats, but on SRS it can be particularly abundant in some
of the swamp forests.



The Savannah River Site Environmental Report for 2012 (SRNS-STI-2013-00024) is prepared for the U.S. Department
of Energy (DOE) according to requirements of DOE Order 231.1B, “Environmental, Safety and Health Reporting.”

The Savannah River Site (SRS) has produced the annual SRS environmental report for more than 50 years. Copies are
distributed each year to government officials, universities, public libraries, environmental and civic groups, news
media, and interested individuals. The report is available in electronic form at http://www.srs.gov/general/pubs/
ERsum/index.html. The report’s purpose is to:

e Present summary environmental data that characterize Site environmental management performance,
e Describe compliance status with respect to environmental standards and requirements, and
e Highlight significant programs and efforts.

Environmental monitoring is conducted extensively with a 2,000-square-mile network extending 25 miles from SRS,
with some monitoring performed as far as 100 miles from the Site. The area includes neighboring cities, towns, and
counties in Georgia (GA) and South Carolina (SC). Thousands of samples of air, rainwater, surface water, drinking
water, groundwater, food products, wildlife, soil, sediment, and vegetation are collected by SRS and analyzed for the
presence of radioactive and nonradioactive contaminants.

During 2012, SRS accomplished several significant milestones while maintaining its record of environmental excel-
lence, as its operations continued to result in minimal impact to the public and the environment. The Site’s radioac-
tive and chemical discharges to air and water were well below regulatory standards for environmental and public
health protection; its air and water quality met applicable requirements; and the potential radiation dose to the
public was well below the DOE public dose limit.

The largest radiation dose that an offsite, hypothetical, representative person could have received from SRS opera-
tions during 2012 was estimated to be 0.26 millirem (mrem) —0.027 mrem from air pathways plus 0.10 mrem from
liquid pathways other than irrigation, and 0.13 from irrigation pathways (mrem is a standard unit of measure for
radiation exposure). The 2012 SRS dose is 0.26 percent of the DOE all-pathway dose standard of 100 mrem per year,
and far less than the natural average dose of approximately 300 mrem per year (according to Report No. 160 of the
National Council of Radiation Protection and Measurements) to people in the United States.

SRS’s exceptional compliance record demonstrates our commitment to protect the environment. During 2012, SRS
successfully managed more than 500 environmental permits, each containing numerous compliance requirements
and conditions. SRS received one Notice of Violation (NOV) from the South Carolina Department of Health and
Environmental Control (SCDHEC) for copper exceedances at one National Pollutant Discharge Elimination System
(NPDES) outfall. SRS voluntarily implemented extensive corrective actions to address the violation, and SCDHEC did
not assess any penalties. Discussion of the exceedance and the corrective actions can be found in Chapter 3, “Com-

pliance Summary,” of the Savannah River Site Environmental Report for 2012.

This document was prepared in conjunction with work accomplished under Contract No. DE-AC09-08SR22470 with the U.S.
Department of Energy. This work was conducted under an agreement with, and funded by, the U.S. Government. Neither the
U.S. Government nor its employees, nor any of its contractors or subcontractors or their employees, makes any expressed or implied
(1) warranty or assumes any legal liability for the accuracy or completeness—or for the use or results of such use—of any information, product,
or process disclosed; or (2) representation that such use or results of such use would not infringe on privately owned rights; or (3) endorsement
or recommendation of any specifically identified commercial process, or service. Any views and opinions of authors expressed in this document
do not necessarily state or reflect those of the U.S. Government, or of its contractors or subcontractors.
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The Savannah River Site

SRS covers 198,344 acres, or 310 square miles, encompassing parts of Aiken, Barnwell and Allendale counties in SC,
bordering the Savannah River. The U.S. Atomic Energy Commission, a DOE predecessor agency, established SRS in the
early 1950s, with its primary mission to produce nuclear materials used in the production of nuclear weapons. Five
Special Nuclear Material (SNM) production reactors, along with support facilities to separate and purify the reactor
products, were constructed and operated until 1988. With the end of the Cold War in 1991, waste management, en-
vironmental restoration, plutonium disposition, and decontamination and deactivation activities became the primary
missions for SRS.

1950

President Harry S. Truman asks DuPont
to design, construct, and manage the
Savannah River Plant

1953

First SRS Reactor goes critical

1954

First delivery of plutonium product

1972

Atomic Energy Commission designates
SRS a National Environmental Research
Park

1988

All production reactors shut down

1989

SRS placed on the national Priorities
List, becomes regulated by the Environ-
mental Protection Agency; Savannah
River Plant becomes Savannah River
Site, reflecting mission change

1991

End of Cold War

1996

The Defense Waste Processing Facility
processes first legacy radioactive waste

1997

First radioactive liquid waste tank
closed

2000

SRS selected for new missions:

Mixed Oxide Fuel Fabrication Facility,
Pit Disassembly and Conversion
Facility, and Plutonium Immobilization
Facility

2004

Savannah River Technology Center re-
ceives National Laboratory designation

2009

Accelerated cleanup efforts initiated
under American Recovery and Rein-
vestment Act (ARRA)

2011

Enterprise SRS is launched, to use

the assets of the SRS and its nuclear
knowledge to benefit the CSRA and the
nation

2012

Accelerated cleanup efforts under
ARRA are complete resulting in a foot-
print reduction of 85%; two radioactive
liquid waste tanks are closed

Construction
of
P Reactor

Closure
of
P Reactor

Defense
Waste
Processing
Facility

H Canyon

SAVANNAH RIVER SITE



The majority of SRS is undeveloped; only
about 10 percent of the total land area is de-
veloped or used for mission-oriented activi-
ties. The remainder is maintained in healthy,
diverse ecosystems. SRS is home to about
1,500 species of plants, more than 100 spe-
cies of reptiles and amphibians, some 50 spe-
cies of mammals, nearly 100 species of fish,
and provides habitat for more than 250 spe-
cies of birds. Nearly 600 species of aquatic
insects can be found in SRS streams and wet-
lands.

The SRS work force population is approxi-
mately 12,000 personnel. Based on the U.S.
Census Bureau’s 2010 decennial data, the
population within a 50-mile radius of the cen-
ter of SRS is about 781,060. This translates
to an average population density of about
104 people per square mile outside the SRS
boundary, with the largest concentration in
the Augusta metropolitan area.

Missions

The mission of SRS is to safely and efficiently
operate SRS facilities to protect the public
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health and the environment while supporting
the nation’s nuclear deterrent and the trans-

formation of the Site for future use. Activities at SRS are organized around primary mission areas to support the DOE
Environmental Management (EM) program, National Nuclear Security Administration (NNSA), and the needs of the
nation. While current missions remain the highest priority, SRS leadership places great importance on developing
broader future missions for SRS that use its unique capabilities in order to address critical national needs in environ-
mental stewardship, clean energy, and national security.

Enterprise SRS Missions and Programs

National Security

e Meet the needs of the United States nuclear weapons stockpile

e Treat, store, and dispose of excess nuclear materials safely and securely

e Support the nation’s response to any nuclear or radiological incident within the United States
e Provide operational planning and training to counter domestic nuclear terrorism

Environmental Stewardship

e Treat and dispose of legacy radioactive liquid waste from the Cold War Era
e Clean up environmental contamination from previous operations

Clean Energy
e Develop alternative energy technology

2012 ENVIRONMENTAL REPORT SUMMARY (SRNS-STI-2013-00279)
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SRS NOW - ORGANIZATION

Key Organizations

Multiple federal and contractor entities contribute to the execution of DOE’s mission at SRS. The relationship of these
contractors with DOE is shown below.

Savannah River
Nuclear Solutions
(Management and Operations)

4 - Savannah River National Lahoratory
Savannah River

Remediation —— EM Cleanup Activities ~ Shaw-Areva

MOX
Construction

T NNSA Activities
Radioactive S
Liquid Waste andlord Services

Operations

of Georgia - Federal Agency
Salt Waste Savannah River _

Processing Ecology ____ Contractor/Project
Facility Laboratory W !

WSI-SRS ——L—  Ameresco

Biomass
Construction and

Operations
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National Nuclear Security Administration

i i Savannah River
NUCLEAR SOLUTIONS™

FLUOR o NEWPORT NEWS NUCLEAR o HONEYWELL

@ SRNL

SAVANNAH RIVER NATIONAL LABORATORY

OPERATED BY SAVANNAH RIVER NUCLEAR SOLUTIONS

Savannah River
Remediation

S

AMERESCO

Green « Clean » Sustainable

The DOE Savannah River Operations Office (DOE-SR) is responsible for
oversight of Environmental Management operations and landlord ser-
vices at SRS. More information can be obtained by viewing the DOE-SR
website at http://sro.srs.gov/.

Three NNSA offices, the Savannah River Field Office (NNSA-SRFO), the
Office of Fissile Materials Disposition (NA-26), and the Office of Ac-
quisition and Project Management (NA-APM) oversee the NNSA mis-
sions and projects at SRS. These organizations are responsible for man-
agement of key program areas including Defense Programs, Nuclear
Nonproliferation, National Security, emergency operations related to
SRS tritium facility operations and DOE/NNSA Radiological Emergency
Response assets.

Savannah River Nuclear Solutions, LLC (SRNS), a joint venture of Fluor
Corporation, Newport News Nuclear, and Honeywell International,
Inc., is the SRS Management and Operations (M&O) contractor. SRNS
operates the Savannah River National Laboratory (SRNL), nuclear ma-
terials and used nuclear fuel facilities, solid waste management facili-
ties, tritium facilities, site infrastructure, and waste site remediation
and closure projects. More information can be obtained by viewing
the SRNS website at http://www.savannahrivernuclearsolutions.com/.

Operated by SRNS, the Savannah River National Laboratory (SRNL) is
SRS’s and DOE-EM’s applied research and development laboratory.
SRNL creates and implements practical, high-value, cost-effective tech-
nology solutions in the areas of environmental stewardship, national
security, and clean energy. SRNL also provides technical leadership and
key support for future SRS missions. More information can be obtained
by viewing SRNLs website at http://srnl.doe.gov/.

Savannah River Remediation LLC (SRR) is the liquid waste contractor
for DOE-SR. SRR treats, stores, and disposes of radioactive liquid waste.
SRR is composed of a team of companies led by URS Corporation with
partners Bechtel National, CH2M Hill, and Babcock & Wilcox. Critical
subcontractors for the contract are AREVA, Energy Solutions, and URS
Safety Management Solutions. More information can be obtained by
viewing the SRR website at http://www.srremediation.com/.

Ameresco Federal Solutions, Inc. constructed and now operates bio-
mass steam generating plants in K and L Areas and the steam and elec-
tricity cogeneration plant near F Area. DOE has contracted Ameresco
to supply steam and electricity to SRS. The biomass steam generating
and steam and electricity cogeneration plants data is not included in
the Annual Environmental Report because the facilities operate under
environmental permits issued directly to Ameresco by SCDHEC. More
information concerning Ameresco can be obtained by viewing their
website at http://www.ameresco.com/sites/default/files/cs_savriver

v5.pdf.
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Shaw Areva MOX Services, LLC is under contract with NNSA and is re-
sponsible for the design, construction, startup, and operation of the
SRS Mixed Oxide (MOX) Fuel Fabrication Facility. More information
can be obtained by viewing the Shaw Areva MOX Services website at
http://www.moxproject.com/.

Parsons Government Services, Inc. is under contract with DOE-SR to
design, build, startup, and operate the Salt Waste Processing Facility.
More information can be obtained by viewing the Parsons website at
http://www.parsons.com/projects/Pages/salt-waste-processing-facili-

ty.aspx.

The Savannah River Ecology Laboratory (SREL) is a research unit of the
University of Georgia that has been conducting ecological research at
SRS for more than 60 years. The facility’s overall mission is to acquire
and communicate knowledge of ecological processes and principles.
SREL conducts fundamental and applied ecological research, as well
as education and outreach programs under a cooperative agreement
with DOE-SR. More information can be obtained by viewing the labora-
tory’s website at http://www.srel.edu/.

Under an Interagency Agreement with DOE-SR, the United States De-
partment of Agriculture (USDA) Forest Service-Savannah River (USFS-
SR) contributes to environmental stewardship at SRS by: managing the
Site’s natural resources, including timber; maintaining and improving
habitat for threatened, endangered, and sensitive species; maintain-
ing secondary roads and site boundaries; performing prescribed burns
and protecting the site from wild-land fires; and evaluating the effects
of its management practices on the environment. More information
can be obtained by viewing the USFS-SR website at
http://www.fs.usda.gov/savannahriver.

Wackenhut Services, Inc. (WSI-SRS) is contracted by DOE-SR to pro-
vide a protective force that fulfills security requirements and executes
emergency contingency plans that protect special nuclear materials,
government assets, Site employees, and surrounding communities
from security threats. More information can be obtained by viewing
the corporate website at http://www.g4sgs.com/.

The Savannah River Archaeological Research Program (SRARP) is a re-
search unit of the University of South Carolina that provides the tech-
nical expertise to support DOE management of SRS cultural resources.
SRARP responsibilities include identifying, evaluating, and protecting
SRS archaeological sites and artifacts, conducting compliance based re-
search, offering public outreach programs, and preparing documents
and reports for state and federal regulators. More information can be
obtained by viewing the SRARP website at

http://www.srarp.org/.
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DOE Environmental Management Program

The environmental management mission includes management and disposition of waste materials, remediation of
waste sites, and environmental research.

Waste Management

Treatment and disposal of legacy waste from the Cold War Era continued as part of the environmental stewardship
mission in the F- and H-Area Tank Farms, the Defense Waste Processing Facility (DWPF), the Salt Disposition Process-
ing (SDP) facilities, which includes the Actinide Removal Process/Modular Caustic Side Solvent Extraction Unit (ARP/
MCU) and Saltstone facilities. Other major activities include the management of radiological and nonradiological
waste in E Area, soil and groundwater cleanup, and deactivation and decommissioning of facilities.

SRS manages large volumes of radiological and nonradiological waste created by previous operations of the nuclear
reactors and their support facilities, as well as newly generated waste created by ongoing Site operations. Specific

waste management initiatives are described below.
Radioactive Liquid Waste Management

Radioactive liquid waste is generated at SRS as by-products
from the processing of nuclear materials for national de-
fense, research, and medical programs. The waste consists of
a sludge that settles on the bottom of the tank, and a liquid
(salt), known as supernate, that occupies the area above the
sludge. It is stored in underground tanks in the F- and H-Area
Tank Farms. Currently, approximately 37 million gallons of high
activity radioactive liquid waste is stored in 47 large, shielded,
underground tanks grouped into two tank farms.

Processing of salt and sludge waste streams are performed
in the SDP facility, the Saltstone facility, and the DWPF. SDP
removes nearly all the radioactivity from the salt waste prior
to its transfer to the Saltstone facilities, which safely stabilizes
and disposes the waste in disposal units (vaults) made from
concrete, known as Saltstone Disposal Units (SDUs). Process-
ing of salt waste will continue through the SDP facilities un-
til the Saltwaste Processing Facility (SWPF), which is currently
under construction, becomes operational. More information
can be obtained by viewing the Radioactive Liquid Waste Dis-
position page on SRS’s website at http://www.srs.gov/general/
programs/liquidwaste/index.htm and the Waste Solidification
page at http://www.srs.gov/general/programs/solidification/
index.htm.

In 2012, SRS met a major compliance milestone with the final
closure of Tanks 18F and 19F. SRS completed this milestone
three months ahead of the required operational closure date.
Successful closure of these tanks signifies the most substan-
tial environmental risk reduction achievement for the State of
South Carolina since 1997, when SRS closed the first two waste

2012 ENVIRONMENTAL REPORT SUMMARY (SRNS-STI-2013-00279)

2012 Radioactive Liquid Waste
Program Highlights

Two radioactive liquid waste tanks were
closed, Tanks 18 and 19 in the F-Area Tank
Farm.

DWPF, the largest radioactive waste glassi-
fication plant in the nation, utilized new
technology to accelerate canister produc-
tion and produced 275 canisters filled with
glassified waste, which is a form suitable
for long-term storage. The 275 canisters
filled exceed the previous record of 267
poured in 2011.

The Saltstone facilities surpassed 11.5 mil-
lion gallons of decontaminated salt solution
being processed since initiating operations
in June 1990.

The Salt Disposition Processing facilities set
records for monthly production.

Construction of newly designed SDUs 2A
and 2B was completed and each successful-
ly underwent watertight testing. Disposal
operations began in 2012.


http://www.srs.gov/general/programs/solidification/index.htm
http://www.srs.gov/general/programs/liquidwaste/index.htm
http://www.srs.gov/general/programs/solidification/index.htm

tanks in the nation. Both tanks underwent an extensive
waste removal process that included bulk waste removal,
specialized mechanical cleaning, and isolation of the tanks
from all external systems. These activities culminated in
regulatory confirmation that the tanks were ready for stabi- -
lization. SRS operationally closed Tanks 18F and 19F in Sep-
tember 2012, following 2,080 cement trucks pouring more
than 3.3 million gallons of specially formulated cement-like
grout into the tanks.

SRS waste tanks have provided more than 50 years of safe
storage for radioactive liquid waste. Removing waste from
the tanks will allow for closure of the radioactive liquid
waste tanks systems, a high priority for DOE and a com-
mitment under the Federal Facility Agreement (FFA). More
information can be obtained by viewing the Radioactive
Liquid Waste Operational Closures of Tanks fact sheet on SRS’s website at http://www.srs.gov/general/news/fact-
sheets/Inwtc.pdf.

e el LN | B 18

Senior DOE Officials, State of South Carolina,
and SC Congressional Leadership Gather to

Commemorate Another Historic Cleanup Milestone

Solid Waste Management

All wastes generated at SRS are treated, stored, and disposed to meet environmental and regulatory requirements.
SRS also emphasizes waste minimization and recycling as a way to reduce the volume of waste that must be man-
aged. Solid wastes managed at SRS include the following types:

e Low-level radioactive solid waste (LLW), which includes items such

as protective clothing, tools, and equipment that have become con- 2012 Solid Waste Management
taminated with small amounts of radioactive material; Project Highlights

e Transuranic (TRU) waste, which contains alpha-emitting isotope
with an atomic number greater than uranium; Hazardous Waste

e Hazardous waste, which is any toxic, corrosive, reactive, or ignitable =~ ® Shipped 322 containers of hazard-
material that could affect human health or the environment; ous waste (70 cubic meters) to

e Mixed waste, which contains both hazardous and radioactive com- offsite treatment and disposal.
ponents; and

e Sanitary waste, which, like ordinary municipal waste, is neither ra- oW Level Waste
dioactive nor hazardous. e Safely disposed of 14,900 cubic me-

ters of LLW at its facilities.

More information can be obtained by viewing the Solid Waste Manage-
ment page on SRS’s website at http://www.srs.gov/general/programs/
solidwaste/index.htm.

Mixed Waste

e Shipped 226 containers of mixed
waste offsite (320 cubic meters)
for treatment and disposal.

Three Transuranic (TRU) Transuranic Waste
Shipments e Set a record for best annual per-
Using Three Different formance to date — characterizing,
Shipping Containers repackaging, and shipping more
Depart SRS than 1,600 cubic meters of legacy
TRU waste to the Waste Isolation
Pilot Plant.

8 SAVANNAH RIVER SITE
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Area Completion

Past operations at SRS resulted in the release of hazardous and radioactive substances to soil and groundwater. The
Area Completion program deactivates and decommissions contaminated facilities and remediates (if necessary) soil,
groundwater, surface water, and sediment to levels that are protective of human health and the environment.

Two major federal laws drive environmental cleanup: the Resource Conservation and Recovery Act (RCRA), which es-
tablishes a system for tracking and managing hazardous wastes from generation to disposal; and the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA), or Superfund, which addresses the protection
and cleanup of the environment from known release of hazardous substances. SRS is meeting the integrated require-
ments of these two laws through the FFA between DOE, the Environmental Protection Agency (EPA), and SCDHEC,
which specifies how DOE will address known or potential contamination at SRS waste units.

The following sections describe two of Area Completion projects implemented in 2012, the Lower Three Runs Reme-
diation and C-Reactor Disassembly Basin Projects. More information can be obtained by viewing the Area Comple-
tion Projects page on SRS’s website at http://www.srs.gov/general/programs/soil/extpage.html.

2012 Area Completion Project Highlights

e Completed soil removal activities and implemen-
tation of additional access controls along Lower
Three Runs.

e Completed in-situ decommissioning of the
C-Reactor Disassembly Basin.

e Completed 123 FFA milestones; continuing a
perfect compliance record since 1991.

Heat Exchangers Transported for Disposal

e Operated 39 remediation systems to cleanup and
contain contamination.

e Completed disposition of 49 excess reactor heat
exchangers.

2012 ENVIRONMENTAL REPORT SUMMARY (SRNS-STI-2013-00279) 9
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Lower Three Runs Remediation

Twenty miles long, Lower Three Runs leaves the main
body of SRS and runs through parts of Barnwell and Al-
lendale Counties until it flows into the Savannah River.

Based on data collected during 2009 and 2010, SRS,
EPA, and SCDHEC determined that three small areas
along the creek presented a risk to human health that
warranted cleanup to reduce the risk. In response, SRS
excavated and disposed of over five million pounds of
contaminated soil from three specific sites along the
stream, erected several miles of fence, and installed
over 2,000 signs to inform people of the potential
presence of radioactive or hazardous material along
Lower Three Runs and ensure that the valuable water
resources remain protected. Government property on
both sides of the stream acts as a buffer as it runs be-
tween privately owned property.

Workers Package Material for Disposal

Because low levels of contaminants remain in soils and sediments, fishing or public access is not allowed in
this area. Testing of the water in Lower Three Runs has shown it to be safe, with contaminant levels below EPA

standards.
C-Reactor Disassembly Basin Project

In 2004, DOE recognized the 105-C Reactor Facility,
which operated from 1950 through 1989, as a historic
property due to its significance in supporting the SRS
Cold War mission. The reactor facility consists of five
primary areas, including a 68,000 square foot disas-
sembly basin. For decades, this water-filled basin was
used to temporarily store irradiated reactor fuel prior
to shipment to onsite chemical separations facilities.

Data indicated the presence of over 830 curies of ra-
dioactivity associated with the basin sediments and
the 2.4 million gallons of contaminated water, activat-
ed reactor equipment, scrap metal, and debris on the
basin floor. In 2012, DOE, EPA, and SCDHEC identified
the need to reduce risks to personnel in the facility
and to eliminate the possible release of contaminants
into the environment.

10

Construction of the Evaporator Building
at C Reactor
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EPA, SCDHEC, DOE, and the SC Historical Preservation Office
agreed on in-situ decommissioning (ISD) of the 105-C Disassembly
Basin. ISD consisted of evaporating the basin water and filling the
basin with grout to stabilize the sediment and isolate activated re-
actor equipment and scrap metal. The grout provides a low perme-
ability barrier to minimize any potential transport of contaminants.
The roof over the disassembly basin was preserved for historical
significance and to prevent the infiltration of precipitation.

SRS initiated construction in August 2011. Evaporator operations
commenced in January 2012 and ended in July 2012 with over two
million gallons of water treated/removed. Over 11,150 cubic yards

of grout was placed by the time the project completed in August Completed Grouting Activities in C-Reactor
2012. Disassembly Basin

Nuclear Materials Stabilization

SRS has two primary separations facilities, called “canyons” where nuclear materials are chemically recovered and
purified. F Canyon was deactivated in 2006 while H Canyon continues to operate. During 2012, SRS continued to
use H Canyon to prepare surplus plutonium materials for disposition at the Waste Isolation Pilot Plant (WIPP) in
New Mexico. More information can be obtained by viewing SRS’s website at http://www.srs.gov/general/programs/
harea/index.htm.

An important part of H Canyon’s mission is the conversion of weapons-usable, highly enriched uranium to low en-
riched uranium. The uranium is then used in the manufacturing of commercial reactor fuel, which is a key function of
the nation’s nuclear nonproliferation program. With the implementation of Enterprise«SRS, H Canyon was selected to
support several initiatives. While many of the new campaigns are in the planning phase, H Canyon begun dissolving
and purifying SRS excess plutonium to provide the initial feed material to the Mixed Oxide Fuel Fabrication Facility
(MFFF). H Canyon is also dissolving and disposing of vulnerable sodium experimental reactor fuel, while conducting
tests to support NNSA’s Next Generation Safeguards Initiative.

2012 Nuclear Materials Stabilization
Program Highlights

e H Canyon completed the Tennessee Valley
Authority Blending Program Agreement for
delivery of 301 tons of low enriched ura-
nium solution.

e H Canyon initiated dissolution of used
nuclear fuel as part of the Sodium Reactor
Experimental Fuel program.

e Shipped 33 containers of down-blended
H Canyon plutonium oxide to the WIPP.

e L Area processed 13 shipping casks contain-
ing 205 assemblies of six types of fuel.
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Nuclear Materials Consolidation and Storage

SRS provides for the handling and interim storage
of our nation’s excess plutonium and other SNM
and fulfills the United States’ commitment to inter-
national nonproliferation efforts in a safe and en-
vironmentally sound manner. The K-Area Complex
is DOE’s only SNM storage facility designated for
interim safe storage of plutonium. The principal op-
erations building formerly housed K Reactor, which
produced nuclear materials to support the United
States during the Cold War for nearly four decades.
DOE has revitalized this very robust structure to
safely store nuclear materials. More information
can be obtained by viewing the Nuclear Materials
Management page on SRS’s website at http://www.
srs.gov/general/programs/nmm/index.htm.

K-Area Storage Facility

Used Nuclear Fuel Storage

The mission of the Used Nuclear Fuel (UNF) program is to sup-
port the Global Threat Reduction Initiative and research reactor
programs by safely and cost effectively receiving and storing used
fuel elements from foreign and domestic research reactors, pend-
ing disposition. Currently, UNF is stored at the L-Area Complex.
More information can be obtained by viewing the L-Area Complex
fact sheet on SRS’s website at
http://www.srs.gov/general/news/factsheets/esrs_lac.pdf.

Used Nuclear Fuel Storage Activities
in the L-Area Complex

12
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DOE National Nuclear Security Administration

Tritium Processing

Tritium is a radioactive form of hydrogen gas that is a vital compo-
nent of nuclear weapons. Tritium has a half-life of 12.3 years and
must be periodically replenished. SRS is the nation’s only facility
for extracting, recycling, purifying, and reloading tritium. Tritium is
replenished by recycling tritium from existing warheads and by ex-
tracting tritium from target rods irradiated in nuclear reactors op-
erated by the Tennessee Valley Authority. Recycled and extracted
gases are purified to produce tritium suitable for use. SRS Tritium
facilities are part of the NNSA’s Defense Programs operations at
SRS. More information can be obtained by viewing the Defense
Programs page on SRS’s website at http://www.srs.gov/general/
programs/dp/index.htm.

SRS Tritium Extraction Facility

Defense Nuclear Nonproliferation

SRS is one of the primary DOE sites with missions to address issues of national security and nonproliferation, includ-
ing legacy material disposition. Currently under construction, the Mixed Oxide Fuel Fabrication Facility will convert
excess weapons-usable plutonium to a form that can be used in commercial power reactors. Once irradiated, the plu-
tonium can no longer be readily used for nuclear weapons. This critical facility, along with the associated Waste So-
lidification Building (WSB), is essential to the nation’s plans to consolidate and dispose of surplus U.S. weapon-grade
plutonium. More information can be obtained by viewing the MOX project website at http://www.moxproject.com.

S P e =
Construction of the Mixed Oxide Fuel Fabrication Workers Installing Equipment in the Waste
Facility Progresses Solidification Building
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Education Outreach

The Educational Outreach Programs (EOP) sponsored by DOE-SR, pro-
vides science and literacy outreach programs focused on enhancing in-
terest in science, mathematics, engineering, and technology. In FY 2012,
EOP reached out to Central Savannah River Area (CSRA) students through
various programs and events mostly aimed at reaching a diverse popula-
tion of students and teachers, and increasing their knowledge in science,
mathematics, engineering, and technology. Approximately 28,000 stu-
dents and teachers benefited from EOP through presentations, contests,
and community events.

Community Outreach

SRS continues to support community outreach initiatives focused on fos-
tering a climate of trust and partnership on a variety of Site related is-
sues. Community outreach initiatives include business and community
development and outreach; contributions to community-based and na-
tional organizations (both corporate contributions and volunteer hours);
mission-related and public Site tours; and public involvement activities
such as the SRS Environmental Bulletin, special public meetings, and
hearings or events.

Environmental Justice

Environmental Justice is the fair treatment and meaningful involvement
of all people regardless of race, color, national origin, or income with
respect to the development, implementation, and enforcement of en-
vironmental laws, regulations, and policies. Funded by DOE since 1995
and the EPA since 2003, the Environmental Justice (EJ) program (coordi-
nated through a grant with Savannah State University (SSU) in Savannah,
Georgia) includes the following:

e Coordinating meetings in the communities of Augusta and Waynes-
boro, Georgia; and North Augusta, Edgefield, Aiken, Blackville, Barn-
well, and Allendale, South Carolina to address environmental justice
concerns, job training initiatives, grant resource availability, capacity
building, environmental monitoring, and emergency response;

e Organizing the Teaching Radiation, Energy, and Technology (TREAT)

Students from the Science and
Technology Enrichment Program (STEP)
Gaining Hands-on Experience

- i

Surplus Plutonium Disposition
Public Comment Meeting

I, = -
Teaching Radiation, Energy, and

Technology (TREAT) Workshops

Workshop to provide opportunities for local school teachers and members of the public to learn about environ-

mental radiation;

e Continuing to upgrade cutting edge environmental analytical laboratory equipment for the SSU Environmental
Science students, and mentoring the Environmental Scholars Program; and

e Providing student internships for environmental contaminant analysis research projects, hands-on training, and
the opportunity to work with local communities on Environmental Justice components.

For more information about the SRS EJ program contact de’Lisa Carrico at (803) 952-8607.
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Citizens Advisory Board

The SRS Citizens Advisory Board (CAB), is one of eight Environmental Management
Site-Specific Advisory Boards funded by DOE. These boards provide advice and rec-
ommendations to DOE, at its request, on environmental remediation, waste manage-
ment, and related issues. Agency liaisons from DOE, EPA, and SCDHEC were repre-
sented at CAB meetings in 2012.

The SRS CAB, nationally recognized as one of the most productive site-specific advi-
sory boards in the DOE complex, provided 20 recommendations to DOE in 2012.

An element of the SRS CAB mission is to improve communication with communities potentially impacted by the
Site, and to ensure that stakeholders have opportunities to become
involved in decisions made at the Site. A speaker’s bureau is available
to provide information about the SRS CAB and its activities at civic
organizations and club meetings.

More information about the CAB and its recommendations may be
obtained by calling the CAB administrator at 1-800-249-8155, e-mail-
ing the board at srscitizensadvisoryboard@srs.gov, or visiting the
CAB website at http://cab.srs.gov. A schedule of the SRS CAB meet-
ings, including online meetings, is available on the website. Member-
ship applications, also available on the website, are accepted year-
round and selected annually from stakeholders in Georgia and South
Carolina.

Public Involvement in SRS Cleanup Decisions

DOE has conducted a range of community involvement activities at SRS to solicit community input and to ensure that
the public remains informed about Site activities throughout the cleanup process. Outreach activities have included
public notices and information meetings on cleanup progress and activities. The Savannah River Site Federal Facil-
ity Agreement Community Involvement Plan (http://www.srs.gov/general/programs/soil/ffa/CIP_2011.pdf) outlines
the public participation processes used by DOE and outlines ways the public can be involved in SRS cleanup deci-
sion-making processes and serves as the overall guidance document for public participation and outreach activities
at SRS. In cooperation with SCDHEC and EPA, and in consultation with the NRC, DOE seeks public involvement by
participating in workshops, public meetings, and public comment periods on radioactive liquid waste tank closure
documents so that the concerns of all affected people can be addressed. Additional information can be found at
the NRC Public Meetings and Involvement webpage at http://www.nrc.gov.edgesuite.net/public-involve.html or the
SCDHEC Public Involvement webpage at http://www.scdhec.gov/environment/publicparticipation/.
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Federal and state regulations and statutes provide specific requirements and standards to protect the environment
and maintain environmental quality. EPA and SCDHEC are the principal administrative authorities for these laws. SRS
is also subject to DOE requirements for the control of radionuclides, as authorized by the Atomic Energy Act. Ad-
ditional information can be found in Chapter 3, “Compliance Summary,” of the Savannah River Site Environmental

Report for 2012.
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Regulatory Program Description

2012 Status

Clean Air Act (CAA) regulates the release of air pollutants
through permits and air quality limits. Emissions of airborne
radionuclides are regulated by EPA via National Emissions
Standards for Hazardous Air Pollutants (NESHAP) authoriza-
tions.

SRS operated in accordance with permits issued under
the CAA.

Clean Water Act (CWA) seeks to improve surface water qual-
ity by establishing standards and a system of permits. National
Pollutant Discharge Elimination System (NPDES) permits is-
sued by SCDHEC regulate wastewater discharges.

SRS had six permit limit exceptions during 2012, and re-
ceived one Notice of Violation for an NPDES exceedance
of copper limits. SRS voluntarily implemented extensive
corrective actions to address the violation, and SCDHEC
did not assess any penalties.

Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA) provides the regulatory framework
for remediation of (1) releases of hazardous substances and
(2) inactive hazardous waste disposal sites.

399 waste units were complete and 12 were in remedia-
tion out of 515 total waste units.

DOE Order 231.1B, Environment, Safety and Health
Reporting ensures the timely collection, reporting, and analy-
sis, and dissemination of information on environment, safety,
and health issues.

The SRS Environmental Report for 2011 was posted on the
SRS external website on September 27, 2012.

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

Annual review of Performance Assessment (PA) and
Composite Analysis (CA) showed that low-level waste op-
erations were well within the performance envelope ana-
lyzed by the PA, Special Analyses (SA), and the CA.

DOE Order 436.1, Departmental Sustainability defines re-
quirements and responsibilities to ensure DOE carries out its
missions in a sustainable manner.

Completed successful startup of the Biomass Cogenera-
tion Facility.

Continued operation of three satellite biomass plants.
Increased use of alternative fuels and alternative-fuel ve-
hicles.

Obtained Leadership in Energy and Environmental Design
(LEED) certification for new buildings.

Continued implementation of recycling programs.

DOE Order 458.1, Radiation Protection of the Public and the
Environment establishes the requirements for protection of
the public and the environment against undue risks from ra-
diation associated with radiological activities at DOE sites.

The highest potential dose to the representative from
all pathways in 2012 was 0.26 mrem, 0.26% of the 100-
mrem/year dose standard.

Emergency Planning and Community Right-to-Know Act
(EPCRA) also referred to as the Superfund Amendment Reau-
thorization Act (SARA), Title Ill, requires the reporting of emer-
gency planning information, hazardous chemical inventories,
and environmental releases of certain toxic chemicals to fed-
eral, state, and local authorities.

SRS submitted the chemical inventory reports (Tier Il) in
February, 2012 and the Toxic Release Inventory (Form R)
for 2011 on June 28, 2012.
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Regulatory Program Description

2012 Status

Endangered Species Act (ESA) and Migratory Bird Treaty Act
(MBTA) provide protection of rare species of plants and ani-
mals and their habitats.

Four biological evaluations conducted indicate that Site
activities have no adverse impacts on threatened or en-
dangered species.

Nests covered under MBTA found at SRS were protected
until hatchlings fledged or the nests were determined to
no longer be viable.

Federal Facility Compliance Act (FFCA) requires the develop-
ment of schedules by DOE for treatment of mixed waste to
meet Land Disposal Restrictions under Resource Conservation
and Recovery Act (RCRA).

SRS and SCDHEC held the annual Site Treatment Plan
(STP) update meeting in June 2012. No concerns were
identified that required submittal of a 2012 STP update.

Federal Facility Agreement for Savannah River Site, WSRC-
0S-94-42 Section IX High-Level Radioactive Waste Tank Sys-
tem establishes requirements for remediation of high-level ra-
dioactive waste tank systems that are removed from service.

Completed operational closure of two tanks, initiated
bulk waste removal efforts on one tank, residual sampling
and analyses were completed on two tanks and prepara-
tions for introducing grout was initiated on two tanks.

Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA)
regulates the storage and use of pesticide.

SRS operated in compliance with FIFRA.

National Defense Authorization Act (NDAA) Section 3116
provides an avenue for DOE, in consultation with the Nuclear
Regulatory Commission, to dispose certain waste materials as
low-level waste.

After completion of the consultation process with the
Nuclear Regulatory Commission (NRC), the Secretary of
Energy signed the “Section 3116 Determination for Clo-
sure of the F-Tank Farm” in March 2012, which supports
closure of all tanks in F-Tank Farm.

National Environmental Policy Act (NEPA) requires

(1) consideration of how federal actions may impact the en-
vironment and (2) examination of alternatives to the actions.
NEPA also requires that decisions include public input and
involvement through the scoping and review of NEPA docu-
ments.

413 SRS-related NEPA reviews were conducted.
304 categorical exclusion determinations were posted on
the SRS external website.

National Historic Preservation Act (NHPA) protects the na-
tion’s historical resources by establishing a comprehensive
national historic preservation policy.

887 acres were surveyed, resulting in 29 new archeologi-
cal sites.
17,060 artifacts were curated in FY 2012.

Resource Conservation and Recovery Act (RCRA) governs the
generation, management, and disposal of hazardous waste.
RCRA also regulates underground storage tanks containing
petroleum and hazardous substances, universal waste, and
recyclable used oil.

SRS operated in accordance with RCRA permits.

The Site received the annual compliance certificate for 19
underground storage tanks after SCDHEC conducted an
annual inspection.

Safe Drinking Water Act (SDWA) establishes minimum drink-
ing water standards and monitoring requirements.

The drinking water systems sampled at SRS met the SDWA
standards.

Toxic Substances Control Act (TSCA) regulates the manufac-
ture, use, and distribution of many hazardous chemicals, in-
cluding asbestos and polychlorinated biphenyls (PCBs).

In April 2012, EPA visited the Dynamic Underground Strip-
ping (DUS) project in advance of the formal request from
SRS to modify the existing TSCA risk-based disposal ap-
proval. SRS received approval in November 2012.

SRS completed 87 shipments of polychlorinated biphenyl
/transuranic waste.

2012 ENVIRONMENTAL REPORT SUMMARY (SRNS-STI-2013-00279)
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SRS Environmental Management System (EMS) Implementation

SRS implements an EMS to ensure protection of the employees, the public, and the environment. The EMS is a busi-
ness management practice that incorporates concern for environmental performance throughout an organization,
with the ultimate goal being continual reduction of the organization’s impact on the environment. Operations with
a potential environmental impact are identified and EMS is implemented to minimize or eliminate any impacts. SRS
determines the EMS objectives and targets implemented each fiscal year. Additional information can be found in
Chapter 2 “Environmental Management System,” of the Savannah River Site Environmental Report for 2012.

Water Efficiency and

Management

e Water intensity was re- o"
duced 10.9% below the FY ‘
2007 baseline. g !

Installation of low flow f
toilet fixtures and faucets |
continuesto reduce potable

water intensity.

Renewable Energy

18

The Biomass Cogeneration Facility began full time
operation producing steam and electricity for use
at SRS. The facility will generate a minimum of
77,500 mega-watt hours of electricity for onsite
consumption during the first year of operation.

Last of the coal fired boilers at SRS were shut-
down in 2012 coinciding with the startup of the
cogeneration facility.

Greenhouse gases (GHG) reduced 29.7% since 2008
primarily due to switching to a biobased fuel source
for steam and electricity.

GHG as emissions reduced by 100,000 tons per year,
significantly decreasing the carbon footprint of SRS.
Communities also receive health and environmental
benefits associated with the reduction in GHGs.

High Performance Sustainable Buildings

and Environmental Design (LEED) Gold
certification for its new Technical Services
Building. This will be the second building
in the MOX complex to attain LEED certi-
fication.

e Energy audits and building commis-
sioning evaluations were conducted in
approximately 540,000 square feet as
part of sustainable building efforts.

e Energy Independence & Security Act of
2007 (EISA) audits were conducted in
approximately 2.4 million square feet.

e Electric meters have been installed on
selected building to monitor usage.

Energy Efficiency

e SRS has attained a
43.2% energy inten-
sity decrease since
2003.

e Over 31,000 square
feet of “cool roof”
(solar reflective/thermal resistant) tech-
nology was installed in 2012.

e All computer monitors and laptops meet
the Electronic Product Environmental
Assessment Tool (EPEAT) standards for
energy efficiency.
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Fleet Management

Fleet petroleum
usage has been
reduced by 19%
since 2005.
Approximately 80% of vehicles utilize E85 fuel or
are hybrids. Over 300,000 gallons of E85 fuel was
used.

SRS exceeded its 2012 goal for vehicle reductions
and is on track to meet the DOE 2014 goals.
Recognition was received from the Georgia Clean
Air Campaign for taking actions to improve air
quality in Georgia and reduce traffic congestion
on the roads.

Work began to obtain a plug-in electric vehicle
and charging station under a pilot program with
the General Services Administration.

Sustainability Campaign

This program targets specific items of sustainability and environmental steward-

E:85

85% Ethanol

Pollution Prevention OD

e Over 35,900 pounds of
chemicals were distributed
for reuse.

e 43% of non-hazardous solid
wastes generated at SRS (730 metric tons)
were diverted from landfills through recy-
cling.

e Other materials during the year that were
recycled included:

e 14 metric tons of shredded wood waste,
e 465 metric tons of scrap metal,

e 69 metric tons of scrap electronics, and
e 130 metric tons of scrap furniture.

e Implementation of Pollution Prevention
projects resulted in the avoidance or diver-
sion of 3,822 cubic meters of hazardous and
radioactive waste.

52

ship that promote individual action by connecting SRS employees to informa-
tion, tools, and programs that make a difference to our environment. In 2012, the campaign focused on:

Reusable shopping bags o

Programmable thermostats ¢ Water Usage

Sustainability Awards

Turning off lights when not in use

Energy efficient light bulbs

e Waste recycling

SRS was recognized in 2012 with three national “DOE Sustainability
Awards.”
The Ameresco Biomass Cogeneration project utilized the nation’s
largest Energy Savings Performance Contract (ESPC) to design, build,

and operate three energy-efficient, biomass-fueled, renewable en-
ergy steam/cogeneration plants at SRS. Cost savings are projected
to be approximately $34 million with GHG emissions reduced by

100,000 tons per year.

SRS developed an innovative approach for the identification of el-

emental mercury in sediments and soils beneath former industrial

L

simple Act
«of Green
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facilities. The process uses commercial equipment developed for subsurface detection of volatile organic
contaminants, expanding its application for use in the definitive detection of elemental mercury.

e SRS successfully developed a process to degrade a chlorinated solvent groundwater plume with edible
oil injection. This project has enhanced attenuation (EA) of the plume and received regulatory support to
achieve a final shutdown of an active pump and treat system.
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SRS Environmental Monitoring Program

Releases to the environment of ra-
dioactive and nonradioactive ma-
terials come from past SRS opera-
tions and potentially from ongoing
Site operations. SRS closely moni-
tors these discharges to verify they
are maintained within authorized
limits established in Site operating
permits, environmental regulations,
and DOE orders.

Offsite Georgia & South
Carolina Environmental
Monitoring

SRS collects environmental moni-
toring samples beyond the SRS pe-
rimeter in Georgia (GA) and South
Carolina (SC) at designated sampling
points, which are representative of
the distribution of radionuclide lig-
uid and airborne pathways into the
environment. Environmental moni-
toring is also performed offsite in SC
and GA to assess exposures to the
public from SRS operations involving
radioactive and nonradioactive ma-
terial and to monitor any effects of
SRS operations on the environment.
The monitoring involves collecting
and analyzing samples of air, river
water, soil, sediment, vegetation,
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milk, food products, fish, and other media from many locations 25 miles from SRS and from some locations as far as

100 miles from SRS.

2012 Offsite Sample Collection

Samples Locations
Georgia 477 38
South Carolina 319 24
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Radiological Monitoring

SRS collects and analyzes thousands of samples annually
to determine the presence of radiological contaminants
from Site operations. Samples are taken at the points
where materials are released from the facilities (air at
stacks and water at outfalls), and in the environment (air,
rainwater, Site streams, the Savannah River, drinking wa-
ter, meat, fruit, green vegetables, milk, fish, wildlife, soil,
sediment, grassy vegetation, and groundwater). The ana-
lytical data are used to determine the level of exposure
of the public to SRS contaminants, both at the SRS and

beyond its boundary.

Tritium (a radioactive form of hydrogen) is the radionu-
clide of greatest abundance in SRS releases. Overall, the

RN

Field Technician Takes Readings
at an Air Surveillance Station

Site has reduced tritium releases to the lowest levels since its early operations. The maximum annual tritium release
of 2.4 million curies (Ci) occurred during 1958. In 2012, 16,796 Ci of tritium were released to the atmosphere and
Site streams (16,700 Ci to the atmosphere and 96 Ci to Site streams), and 650 Ci migrated from seepage basins and

disposal facilities.

SRS Tritium Transport 1960 - 2012
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Summary of SRS Radiological Environmental Monitoring Activities and Results for 2012

What Was Monitored?

Results Summary

Area(s)
Monitored

Air

SRS radiological air effluent sources are
monitored in accordance with the 40 CFR 61
Subpart H (National Emission Standards for
Hazardous Air Pollutants (NESHAP). The SRS
NESHAP program was established using the
four tiers Potential Impact Categories provid-
ed in the American National Standards Insti-
tute N13.1-1999. The frequency of sampling
under this program is based on potential to
release. Two sources at SRS are required to be
sampled continuously.

SRS conducted atmospheric air and rainwater
monitoring at 15 locations on and offsite. Wet
and dry deposits from rainfall are collected
from 7 of the 15 locations. The sampling sta-
tions are in the center of the Site, in a ring
around the Site on the perimeter, and in pop-
ulation centers at 25 and 100 miles from SRS.

Ambient environmental gamma exposure
rates are measured using thermoluminescent
dosimeters (TLDs) at locations onsite and off-
site to determine any impact SRS operations
might have on the gamma exposure in the
environment and to evaluate trends in envi-
ronmental exposure levels. Other uses include
support of routine and emergency-response
dose calculations.

Emissions for 2012 were well below the
amounts that would cause any member of
the public to receive a total effective dose of
10 millirem per year (mrem/yr).

More than 65 percent of the total radioac-
tivity released to the atmosphere from SRS
operations in 2012 is attributed to tritium.
SRS released about 16,700 curies (Ci) of tri-
tium in 2012, compared with approximately
28,100 Ciin 2011. The reduction in tritium re-
leases in 2012 is primarily due to the reloca-
tion of the helium-3 recovery process from a
1966-vintage facility into a more modern and
efficient facility.

All measurements of radioactive material
in air and rainwater around SRS and offsite
were below DOE standards.

In 2012, ambient gamma exposure rates var-
ied between 61.6 mrem/yr and 118 mrem/yr.

SRS
SC
GA

Soil

SRS collected soil samples from 21 sampling
locations (five onsite, 12 at the perimeter, and
four offsite) to perform long term trending of
radioactive material in the environment.

In 2012, radionuclides detected in the soil
samples from all locations are consistent
with historical trends. No soil concentrations
at the SRS perimeter or offsite exceeded the
limit for SRS Soil Contamination Area posting
of 150 picocuries per gram (pCi/g) total beta.

SRS
SC
GA

Food
Products

The terrestrial food products surveillance pro-
gram consists of radiological analyses of food
product samples typically found in the CSRA.
Samples of milk, beef, fruit, and vegetables
were collected from 14 locations surrounding
SRS.

Results for tritium in fruit and beef, urani-
um-234 in greens and soybeans, and urani-
um-238 in soybeans showed concentrations
at a five-year high. Review of the results of
the sampling of SRS air sources indicates
no abnormal trends. Uranium-234 and ura-
nium-238 are naturally occurring isotopes in
soil and are not necessarily from SRS opera-
tions.

SC
GA

22

SAVANNAH RIVER SITE




Summary of SRS Radiological Environmental Monitoring Activities and Results for 2012 (Continued)

What Was Monitored?

Results Summary

Area(s)
Monitored

Water

SRS has designed the radiological liquid efflu-
ent monitoring program to directly monitor
effluents and/or collect and analyze samples
from all site process outfalls that have the po-
tential to release contaminants. The monitor-
ing of radioactive liquid effluents is performed
at the point of discharge and prior to dilution
in the receiving surface waters.

SRS continuously monitors surface water
downstream of several process areas to de-
tect and quantify levels of radioactivity trans-
ported to the Savannah River by effluents
and shallow groundwater migration into Site
streams.

Site streams that flow into the Savannah River
are sampled three times per week for tritium
to provide notification of tritium concentra-
tions to downstream users of Savannah River
water. Trigger levels are set at each stream
location for advanced notification of adminis-
trative control level exceedances at River Mile
118.8 (U.S. Highway 301 Georgia Welcome
Center).

In addition, the River Mile 118.8 is sampled
once per week to report any conditions that
exceed the downstream water consumers ad-
ministrative control level of 5,000 pCi/L.

SRS personnel collected drinking water sam-
ples from 13 locations at SRS and at four water
treatment facilities that use Savannah River
water.

Results from the outfall monitoring shows tri-
tium as the dominant radionuclide released
from the site processes. Tritium along with
other radionuclides released has been trend-
ing down and offers a limited contribution to
offsite dose.

Sample results from the Site streams iden-
tified tritium present above background at
levels consistent with historical releases in
all Site streams. Other radionuclides were
detected in some of the samples; however,
these were at levels below EPA standards,
consistent with previous years’ monitoring
data. Tritium also was monitored in 2012 to
quantify migration from onsite seepage ba-
sins at waste disposal facilities. Migration re-
leases have declined over the past 10 years,
from more than 2,000 Ci in 2002 to 650 Ci in
2012.

SRS reports tritium concentrations to down-
stream water users weekly. All results were
well below each stream trigger level and the
5,000 picocuries per liter (pCi/L) administra-
tive control level at River Mile 118.8.

No drinking water exceeded EPA’s 15 pCi/L al-
pha activity limit, 50 pCi/L beta activity limit,
20,000 pCi/L EPA tritium limit or the 8 pCi/L
strontium-89, 90 maximum contaminant lev-
el (MCL).

SRS
SC
GA

Sediment

Sediment samples were collected at eight
Savannah River locations and 21 onsite stream
and basin locations. Radiological monitoring
of sediment measures the movement, depo-
sition, and accumulation of long-lived radio-
nuclides in streambeds and in the Savannah
River bed.

Cesium-137, plutonium-238, plutonium-239,
americium-241, strontium-89, strontium-90,
uranium-234, uranium-235, and uranum-238
were observed in river and stream sediment
samples during 2012. Differences observed
when these data are compared to those of
previous years are most likely attributable to
the effects of resuspension and deposition in
the natural steambed environment.

SRS
SC
GA
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Summary of SRS Radiological Environmental Monitoring Activities and Results for 2012 (Continued)

What Was Monitored?

Results Summary

Area(s)
Monitored

Groundwater

SRS conducts extensive onsite and specific GA
groundwater monitoring to ensure that con-
tamination is not transported from the Site
by groundwater flow. A network of hundreds
of onsite monitoring wells is used to moni-
tor waste sites, operating facilities, and Site
boundaries.

Monitoring well data show that contami-
nated groundwater from the Site has not mi-
grated offsite.

Of the 39 samples collected in 2012 in GA,
37 had non-detectable results for tritium.
Tritium was detected in two samples, in both
cases below 1 pCi/mL, which is below the
MCL of 20 picocuries per milliliter (pCi/mL)
for tritium.

SRS
GA

Fish
and
Shellfish

SRS monitors a variety of fish (freshwater and
saltwater) and shellfish from the Savannah
River and surrounding freshwater bodies to
evaluate radionuclide concentrations.

Results of fish analyses, in general, are con-
sistent with historical trends. The exception
is cesium-137 in bass at the mouth of Four-
mile Branch.

In 2012, SRS collected and analyzed 468 fish
from 11 locations including Site streams, the
Savannah River, and the Edisto River. Average
and maximum concentrations of cesium-137
for both panfish and catfish are within histor-
ical trends. Cesium-137 was detected above
the Minimal Detectable Concentration (MDC)
in 31 percent of the freshwater fish compos-
ites. Cesium-137 concentrations for bass at
the mouth of Fourmile Branch are greater
than results for the previous four years. This
may be a result of increased cesium-137 mi-
gration into Fourmile Branch.

SRS
SC
GA

Wildlife

Field monitoring of onsite deer, feral hogs,
turkey, and coyotes was performed during
Site sponsored controlled hunts. Deer and hog
samples (bone and tissue) were also collected
during the hunts for radiological testing.

Radiological results from wildlife monitoring
were consistent with those of previous years.
Cesium-137 was measured in the field with
an average of 0.88 pCi/g. This contributes
minimally to the administrative dose for the
consumption of game animals, which SRS has
established at 22 mrem/year.

SRS

Vegetation

Grassy vegetation samples were collected
from 17 locations (one onsite, 12 at the pe-
rimeter, and four offsite). Those locations are
monitored for trends in radionuclide mobility
and uptake by plants.

SRS detected radionuclides in the grassy
vegetation samples collected during 2012 in
all 17 locations. No levels were detectable
for neptunium-237, plutonium-238, pluto-
nium-239, americium-241, curium-244, or
uranium-235. Average tritium results show a
slight increase from 2011 to 2012 with lev-
els ranging from below the MDC to 2.12 (+/-
0.03) pCi/g at the onsite location. Results for
the other radionuclides are within the statis-
tical trends of the previous five years.

SRS
5@
GA
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Nonradiological Monitoring
Air Monitoring

The release of air pollutants is regulated at SRS under two Clean Air Act (CAA) operating permits. In compliance with
these permits, SRS released an estimated 1,684 tons of criteria air pollutants in 2012. The majority of the emissions
were sulfur dioxide and nitrogen oxides. The total air emissions of lead, also a criteria pollutant, were 0.00064 tons.
No emission limits for any air pollutants were exceeded in 2012.

As part of a stratospheric ozone protection program, SRS is phasing out its use of halon and closely monitoring air
conditioning/chiller systems to minimize Freon releases. Both products are ozone-depleting substances. Incidental
discharges from refrigerant sources at SRS during 2012 totaled 11,119 pounds.

Estimated Quantity of Pollutants Released into the Air from SRS Operations in 2012*
Criteria Air Pollutants Tons

Particulate Matter (<10 microns) 18
Carbon monoxide 52
Nitrogen oxides 621
Sulfur dioxide 953
Volatile organic compounds 40
Lead 0.00064
*No emissions limits were exceeded in 2012

Water Monitoring

Releases of storm water, industrial wastewater, utility water, and sanitary wastewater to Site ponds and streams are
regulated at SRS under a series of discharge permits. Discharge limits established in these permits ensure that water
quality is not adversely impacted. SRS performs routine monitoring to ensure that discharges are within established
limits.

In 2012, SRS discharged water into SRS streams under five NPDES permits. The SRS NPDES industrial wastewater
program maintained a 99.89% compliance rate. SRS received one Notice of Violation from SCDHEC for exceedance of
copper limits at one outfall. SRS voluntarily implemented extensive corrective actions to address the violation, and
SCDHEC did not assess any fines. SRS monitored all NPDES industrial stormwater outfalls per the requirements of the
permit with no exceedances. Stormwater runoff from construction activities and general utility water sampling was
not required in 2012.
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SRS water treatment plants in A Area and D Area supply most of the drinking water at SRS.
SRS also has 14 small drinking water facilities, each of which serves populations of fewer
than 25 people. All samples collected from these systems in 2012 complied with SCDHEC
and EPA nonradiological water quality standards.

SRS monitors the Savannah River and Site streams for nonradiological contaminants. Sam-
ples collected in 2012 demonstrate that the classifications specified by SCDHEC for water
use were met.

Sediment sampling is conducted onsite to quantify the accumulation of nonradiological
contaminants in stream systems. No pesticides or herbicides were found in 2012 sedi-
ment samples; this is consistent with results from the previous five years. No mercury
was detected at any of the locations during 2012. Metals analysis showed some metals
with levels greater than the Practical Quantitation Limit for 2012 but were consistent with
those seen in soil samples and comparable to those of the previous five years.

Fish

SRS monitors fish from the Savannah River and surrounding
freshwater bodies for metals. Beginning in 2009, there is a
decreasing trend in mercury at most locations. The mercury
results for fish are within or below the levels for SCDHEC
issued fish species advisories for the Savannah River and
Edisto River.

Fish Sample Collection on Savannah River

Additional monitoring information can be found in Chapter 4 “Effluent Monitoring,” Chapter 5 “Environmental
Surveillance,” Chapter 7 “Groundwater,” and Chapter 9 “Special Studies,” of the Savannah River Site Environmental
Report for 2012.

SCDHEC Environmental Surveillance Oversight Program

Through a grant with DOE-SR, SCDHEC has established the Environmental Surveillance Oversight Program (ESOP).
The activities of the ESOP are designed to provide the public with an independent source of information on the ef-
fectiveness of the DOE-SR’s monitoring activities. To accomplish this, ESOP collects data through an independent
monitoring network around the Site. Additional information on this program can be found on the SCDHEC website at
http://www.scdhec.gov/environment/behs/ESOP.

26 SAVANNAH RIVER SITE


http://www.scdhec.gov/environment/behs/ESOP

What is a Dose?
Public Dose Limits for
Dose is the arr.10un't of energy.al')sorbed by the human body as.a SRS Operations
result of a radioactive source; it is measured in rem or mrem (mil-
Iirem)', wh'ich is one-thousandth of a rem, and is the unit typically 10 mrem/yr — the dose limit to the public (above
used in this report. natural background) from the air transport path-
way, as specified by the National Emissions Stan-
Humans, plants, and animals potentially receive radiation doses dards for Hazardous Air Pollutants.
from natural and man-made occurrences. The average annual
total effective “background” dose for Americans is 625 mrem; 100 mrem/yr —the dose to the public (above nat-
this includes an average “natural” background dose of 311 mrem ural background) from all pathways combined, as
. . . . . . specified by DOE Order 458.1, “Radiation Protec-
from naturally occurring radionuclides found in our bodies and in ; ) ' 5
. . . tion of the Public and the Environment.
the earth, and from cosmic radiation. It also includes 300 mrem
from medical procedures, 13 mrem from consumer products, and
less than 1 mrem from industrial and occupational exposures.

DOE has established dose limits to the public so that DOE operations will not contribute significantly to this average
annual exposure.

Dose estimates are performed using 1) effluent release data, 2) environmental surveillance data, 3) assumed expo-
sure conditions that tend to conservatively estimate the calculated total effective doses, and 4) environmental trans-
port and dosimetry codes that calculate the potential doses.

Forms of lonizing Radiation

Alpha

Alpha particles are heavy, positively charged particles given off by

some decaying atoms. Alpha particles can be blocked by a sheet of
paper or skin. Atoms emitting alpha particles are hazardous only if

Bet
swallowed or inhaled, or enter the body through an open wound. e

. . L. Gamma
Beta particles are electrons or positrons (positively charged elec- :

trons) ejected from the nucleus of a decaying atom. More penetrat-

ing than alpha, beta particles can pass through several millimeters ™,
of skin. A sheet of aluminum only a fraction of an inch thick will also Daper
stop beta radiation. Beta particles can damage skin but are most

hazardous if the beta-emitting atoms are swallowed or inhaled.

concrete

Neutron L

Gamma rays are waves of pure energy similar to X-rays, light, microwaves, and radio waves. Gamma rays are emitted by
certain radionuclides when their nuclei transition from a higher to a lower energy state and can readily pass into the human
body. Gamma rays can be almost completely blocked by about 40 inches of concrete, 40 feet of water, or a few inches of
lead. Gamma rays can be both an external and internal hazard.

X-rays are a more familiar form of electromagnetic radiation, usually with a limited penetrating power, typically used in
medical or dental examinations. Television sets give off soft (low-energy) X-rays; thus, shielding is provided to reduce the
risk of radiation exposure.

Neutrons are uncharged heavy particles contained in the nucleus of every atom heavier than an ordinary hydrogen atom.
They induce ionization only indirectly in atoms that they strike. Neutrons readily pass through most material but interact
enough to cause biological damage. Neutrons are released, for example, during the fission (splitting) of uranium atoms in
the fuel of nuclear power plants. In general, materials containing hydrogen, such as water or concrete, can provide efficient
shielding against neutrons. Like gamma rays, neutrons are both an external and internal hazard.
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To monitor the dose the public is exposed to, SRS
calculates the dose to the representative person.

DOE Order 458.1 states that compliance with the
DOE annual dose limit of 100 mrem to a member of
the public may be demonstrated by calculating dose
to the maximally exposed individual (MEI) or to a
representative person. Historically, the MEI concept
was used for dose compliance at SRS using adult
dose coefficients and adult male usage parameters.
Beginning in 2012, SRS now uses the representative
person concept for dose compliance.

The representative person hypothetically lived at
the SRS boundary; consumed milk, meat, and veg-
etables produced at that location; consumed water
and fish from the Savannah River; and spent time
on or near the river every day. The total dose to this
individual from SRS liquid and airborne releases was
estimated at 0.26 mrem. It is well below the dose
limit of 100 mrem/yr established by DOE Order

Airborne Effluents

Potential Pathways of Exposure
to the Representative Person

458.1 for radiation exposure to the public from all pathways combined. This total dose estimate is indistinguishable
from natural background radiation experienced by the public residing in communities near SRS, and is even further
below the annual average radiation dose for Americans of 625 mrem. Chapter 6 “Radiological Dose Assessments” of
the Savannah River Site Environmental Report for 2012 provides additional details.

What is a
Representative Person?

An individual receiving a dose that is rep-
resentative of the more highly exposed
individuals in the population.

The representative person dose is based
on reference person usage parameters
(at the 95th percentile of national and
regional data) developed specifically for
SRS. The reference person is a sex and age
weighted-average hypothetical person.
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Relative Doses from Radiation Sources (mrem)

Per CT Scan 2,000 mrem

Annual average radiation
dose for Americans

Radon in the average home
228 mrem

. o Average mammogram 42 mrem
Cosmic radiation
33 mrem
Five-hour jet plan ride 3 mrem/5 hours

Chest X-Ray
10 mrem

Dose from SRS operations < 1
mrem/yr
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ADDITIONAL INFORMATION

Report Available on the Web

Readers can find the SRS Environmental Report Summary for 2012 on
the World Wide Web at the following address:
http://www.srs.gov/general/pubs/ERsum/index.html

For more information about this report, or to obtain additional copies, contact:

Amy Meyer

Savannah River Nuclear Solutions
Building 735-B, Savannah River Site
P. 0. Box A

Aiken, SC 29802-9969

Telephone: (803) 952-8660

E-mail address: Amy.meyer@srs.gov
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Can SRS Make This Report More Useful to You?

SRS wants to make the Savannah River Site Environmental Report more useful to its readers. Please take a
few minutes to let us know if the report meets your needs. Then fold and tape this page so the postage-paid
notation and the mailing address are visible, and place it in the mail.

1. How do you use the Savannah River Site Environmental Report?

[ ] to learn general information about the Savannah River Site
[ ] to learn about doses received for the current year

|| to learn about site compliance information

| to gather effluent data

[ ] to gather environmental surveillance data

[ ] other

2. What part(s) of this report do you use?
[ ] main report [ ] data tables [ ] summary

3. Does the Savannah River Site Environmental Report contain:

[ ] enough detail?
[ ] too much detail? For example,
[ ] too little detail? For example,

4. s this report

[ ] too technical?
[ ] about right technically?
[ ] not technical enough?

5. If you could change this report to make it more readable and useful to you, what would you change?

6. What is your affiliation?

] DOE Headquarters ] university/academy

(| other DOE facility [ library/public reading room
(] regulator [ ] media

[ other government office/agency [ ] industry other

[ ] environmental group [ ] group other

[] elected official [ ] individual

7. To help us identify our audience, please indicate your educational background.

[ ] graduate degree in scientific field

[ ] graduate degree in nonscientific field

[ ] undergraduate degree in scientific field

[ ] undergraduate degree in nonscientific field

[ ] experience with science outside college setting
[] little or no scientific background

If you are interested in attending a workshop to critique the 2012 report, please provide your name, address,
and telephone number.

For more information, please call Amy Meyer, at (803) 952—-8660, or send an e-mail message to
Amy.meyer@srs.gov.
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