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EXECUTIVE SUMMARY

U.S. Department of Energy (DOE) Order 5820.2A was promulgated in final form
on September 26, 1988. The order requires heads of field organizations to prepare and to
submit updates on the waste management plans for all operations under their purview
according to the format in Chap. VI, "Waste Management Plan Outline." These plans are
to be submitted by the DOE Oak Ridge Field Office (DOE-OR) in December of cach
year and distributed to thc DP-12, EH-1, and other appropriate DOE-Headquarters
‘organizations for review and comment. The Oak Ridge National Laboratory Waste
Management Plan (ORNL) was prepared in response to this requirement.

The goal of the ORNL Waste Management Program is the protection of workers,
the public, and the environment. A vital aspect of this goal is to comply with all
applicable state, federal, and DOE requirements. Waste management requirements for
" DOE radioactive wastes are detailed in DOE Order 5820.2A, and the ORNL Waste
Management Program encompasses all elements of this order. The requirements of this
DOE order and other appropriate DOE orders, along with applicable Tennessee
Department of Environment and Conservation (TDEC) and U.S. Environmental
Protection Agency (EPA) rules and regulations, provide the principal source of regulatory
guidance for waste management operations at ORNL.

The objective of the Oak Ridge National Laboratory Waste Management Plan is to
compile and to consolidate information annually on how the ORNL Waste Management
Program is conducted, which waste management facilities are being used to manage
wastes, what forces are acting to change current waste management systems, what
activities are planned for the forthcoming fiscal year (FY), and how all of the activities are
documented.

ORNL WASTE MANAGEMENT ACTIVITIES

Waste management operations are activities that minimize, treat, store, recycle, or
dispose of all radioactive hazardous, mixed and sanitary wastes generated as a result of
operations at active and inactive facilitics. Routine waste management operations at
ORNL are the direct responsibility of the Office of Waste Management and Remedial
Actions (OWMRA). The following table shows the quantities of solid waste generated
and handled at ORNL during FY 1990 and FY 1991. In addition to newly generated
wastes, significant quantities of transuranic (TRU) waste and some solid low-level waste
(SLLW) and mixed waste from past operations have been placed in long-term storage.

Quantity
Waste stream FY 1990 FY 1991

Radioactive:

« Transuranic waste 844 1} 297 fit?
+ Low-level waste 44,444 1 69,711 ft
Hazardous 336,098 tb 234,447 1b
Mixed 33,033 Ib 49,898 1b
Sanitary 634,544 yd* 474,984 yd®
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Radioactive Wastc Management

ORNL radioactive waste management activities are primarily concerned with TRU
waste and low-level waste (LLW). Small quantities of naturally occurring and accelerator-
produced radioactive material are generated and managed as LLW. ORNL does not
generate high-level waste but stores a small quantity as a special-case (SC) waste. Stored
TRU waste consists of sludge primarily from previous operations and lesser volumes of
hot-cell-derived waste. Only small amounts of solid TRU waste are currently being
generated. Radioactive waste management operations include solid, liquid, and gaseous
waste activities.

TRU waste

Since 1970, under DOE guidance ORNL has been segregating and retrievably
storing solid alpha-contaminated waste, pending the availability of permanent disposal.
The Waste Isolation Pilot Plant (WIPP), located in New Mexico, is the planned DOE
disposal facility for TRU waste. Over the past several years ORNL has been developing
the procedures for certifying TRU waste for disposal at the WIPP and has employed the
Waste Examination and Assay Facility for nondestructive assaying and nondestructive
examination of stored contact-handled (CH) TRU waste. Significant quantities of sludges
contaminated with TRU radionuclides from liquid waste operations are stored at ORNL.
These sludges, which are primarily residual heels in tanks, will be processed as remote-
handled (RH) TRU waste in the planned Waste Handling and Packaging Plant (WHPP)
at ORNL.

Solid TRU and TRU mixed wastes at ORNL are stored in various facilitics in the
north area of Solid Waste Storage Areca (SWSA) 5. Sludges are stored in the Melton
Valley storage tanks (MVSTs), the gunite tanks, and other active and inactive tanks in the
Liquid Low-Level Waste (LLLW) System at ORNL.

Solid low-level waste

Until 1986 all SLLW including some mixed waste (primarily lead) generated at
ORNL was disposed of on-site by shallow land burial generally in unlined trenches and
auger holes. SWSA 6, which is the active LLW disposal arca at ORNL, has been used for
LLW disposal since 1969. Starting in 1984, the practice of shallow land disposal on the
Oak Ridge Reservation (ORR) came under close scrutiny by federal and state regulators
and DOE officials. Major changes in the operation of SWSA 6 were initiated in 1986
including (1) the exclusion of all mixed waste for disposal, (2) the use of greater
confinement disposal techniques such as concrete silos and lined auger holes for disposal
of CH and RH LLW, and (3) the storage of some CH LLW at the Oak Ridge K-25 Site.
The current LLW operating strategy at ORNL was initiated in 1986. Bccause of the
disposal practices in SWSA 6 prior to 1986, some arcas in SWSA 6 were remediated
under a Resource Conservation and Recovery Act (RCRA) interim status closure
agreement, incorporating RCRA Scct. 3004 (u) provisions, with the TDEC.

Current plans are to phase out below-grade disposal in SWSA 6 by December
1993 and begin closure of the site. Beginning in January 1994, ORNL LLW will be
disposed only in the above-grade tumulus Interim Waste Management Facility (IWMF),
The IWMF is scheduled to begin operation in FY 1992, In the carly 2000s, new LLW
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disposal facilities being developed by the Central Waste Management Division (CWMD)
will begin operation, and the IWMF will be closed.

DOE Order 5820.2A, Chap. I, requires that each operating LLLW disposal facility
meet radiological performance objectives. SWSA 6 and the IWMF will demonstrate
compliance with these performance objectives by preparing a site-specific radiological
performance assessment (PA). The current strategy for managing ORNL LLW is to
develop radionuclide concentration limits for each disposal technique at SWSA 6 and the
IWMEF based on the final results of the PA. This strategy replaces the Low-Level Waste
Disposal Development and Demonstration (LLWDDD) Program strategy developed by
Martin Marietta Energy Systems, Inc., in 1987. The LLWDDD strategy established classes
of waste disposal technologies (i.e., Classes L-1, L-II, L-III, and L-IV) depending on the
isotopic composition and concentrations in the waste. The LLWDDD waste classes
continue to be used to refer to types of LLW storage or disposal facilities but are only a
carryover from the former LLWDDD Program. In general, Class L-I refers to wastes
suitable for below-grade trench disposal, Class L-II refers to wastes requiring disposal in
engineered facilities designed to isolate the waste from the environment for long time
periods, and Classes L-III and L-IV refer to higher activity wastes not suitable for disposal
on the ORR.

Solid special-casc waste

SC wastes do not fit into typical management plans for the three major LLW
waste types and therefore require special management and disposal schemes. Five
categories of SC waste and one category of special interest DOE-owned materials have
been identified for management as SC waste: (1) DOE comparable greater than Class C;
(2) performance assessment limiting (PAL); (3) uncertified or uncharacterized;

(4) noncertifiable, nontransportable TRU; and (5) high-level incidental waste. The special
interest category is commercially held, DOE-owned radioactive material. This category,
although not a waste category, has been included in the SC identification and
characterization task in order to meet the needs of DOE'’s management plan development.
ORNL has been asked by DOE to identify SC wastes or potential waste materials that
may fall within these six categories and, if possible, to provide a detailed characterization
of waste in each category.

Under the former LLWDDD Program, PA limitations for on-site disposal were the
principle consideration for SC waste, which included Class L-IIT and Class L-IV waste.
The exact segregation, storage, and disposal requirements for various categories of SC
waste at ORNL have not been determined. ORNL plans to conduct an inventory of all
existing and anticipated waste that falls into the SC categorics.

Liquid low-lcvel waste

ORNL employs two systems for handling and processing liquids that contain
radioactive constituents: the LLLW System and the Process Waste System (PWS). The
LLLW System handles waste solutions with significant amounts of radioactivity including
waste streams originating from hot sinks and drains in rescarch and development (R&D)
facilities and from other facilities such as the radiochemical pilot plants, nuclear reactors,
and the Process Waste Treatment Plant (PWTP). The LLLW System, which uses an
evaporation system for volume reduction, processed approximately 490,000 gal of waste
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and produced 14,030 gal of concentrate in FY 1991. The evaporator overhead was
discharged to the PWS, and the concentrates werc placed in storage in the MVSTs.

Process waste

The PWS handles all liquid waste that contains trace amounts of radioactivity,
heavy metals, and organics or has the potential to be contaminated with these
constituents. The process waste solutions generated by various program activities
throughout ORNL are collected into central holding tanks and processed through a
treatment plant that employs softening and ion exchange units to remove radionuclides.

. The system throughput is approximately 70,000,000 galfyear. In April 1990 the
Nonradiological Wastewater Treatment Plant (NRWTP) began polishing the PWTP
effluent and other ORNL process waste streams prior to being released to White Oak
Creek (WOC). The nonradioactive process wastewater released to WOC is collected and
treated at the NRWTP prior to release to the surface stream through a National Pollutant
Discharge Elimination System (NPDES) monitoring station. Operations for both the
LLLW System and the PWS are monitored, controlled, and recorded at the Waste
Operations Control Center.

Gaseous wastc

The three general types of radioactive air streams at ORNL include (1) process
off-gas streams characterized as low-volume, potentially high-activity gaseous streams from
process vessels and from systems or other sensitive arcas where the concentration of
radioactivity may be routine and highly concentrated; (2) cell ventilation (CV) air strcams
characterized as high-volume, low-activity gas streams from enclosed areas such as
containment or confinement areas, limited-access arcas, and hot cells; and (3) laboratory
hoods and individual vents that provide controlled ventilation for laboratory-type
operations or exhaust from vessels that are vented through appropriate pollution control
devices at the source location.

Seven CV Systems with stacks are currently used for discharging CV air and
process off-gas containing gascous radioactive effluents. The basic equipment used in
most of the CV systems that discharge to major stacks includes filters, fans, and the ducts
used to transport air. Radiation-monitoring instruments are connected to cither the stacks
or ducts entering the stacks. Where conditions dictate, charcoal absorbers or chemical
scrubbers arc used in the process off-gas streams to remove reactive gases such as
halogens and acidic vapors prior to discharge to the Cell Ventilation System. For short
half-life radionuclides, such as radon, holdup is used to allow decay before discharge.
Noble gases arc diluted with CV air and discharged to the stacks. Because of the small
quantities involved, collection and storage of these gases is not considered practical. The
off-gas from the process is monitored before being discharged to the plant off-gas system.

In additior: to the major stacks, a number of individual vents through which small
quantities of radioactive material may be discharged arc used at ORNL. Located
throughout the ORNL facilities, these sources are mainly vents from storage tanks and
exhausts from hoods and glove boxes used for individual small-scale experiments and
analytical chemistry work.

Many of the facilitics for handling radioactive gas emissions have been in operation
for over 20 ycars. Generally, the equipment that is accessible has been maintained in
good working condition. Some systems have undergone significant upgrading through a
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line item (LI) capital project initiated in 1981. The program strategy is to identify and to
implement system upgrades needed to ensure regulatory compliance and to meet DOE "as
low as reasonably achievable" (ALARA) objectives. In addition, potential regulatory
changes or new regulations are evaluated to'determine if additional upgrades or new

. equipment will be required for future compliance.

Hazardous Waste Management

The RCRA is the primary force guiding ORNL hazardous waste management
operations. The state of Tennessee has developed and implemented laws and regulations
essentially equivalent to those of the EPA. The state regulations are addressed in the
Tennessee Hazardous Waste Management Rules. The Toxic Substances Control Act
(TSCA) is the secondary force guiding ORNL waste management operations. Under the
TSCA, the EPA regulates the handling, management, and disposal of polychlorinated
biphenyls (PCBs). At ORNL, hazardous wastes include those regulated by the RCRA or
the TSCA, special sanitary wastes, and other wastes identified by ORNL as representing
an unacceptable hazard to personnel or to the ¢nvironment if improperly managed.

Solid and liquid hazardous wastes

ORNL's diverse R&D activities produce a large number of different waste
streams; nearly all the characteristically hazardous and listed hazardous wastes defined by
the EPA and/or the TDEC appear on ORNL'’s RCRA Part A permit application.
Typically, hazardous wastes consist of spent experimental chemicals, waste oils, and
process chemicals that have exceeded their shelf lives. Because liquid and containerized
gascous wastes are considered "solid" wastes by the EPA and the TDEC and are subject to
solid waste rules, liquid, gascous (containerized), and solid hazardous wastes are managed
similarly at ORNL. Approximately 570,000 Ib of hazardous waste was generated at ORNL
in FY 1990 and FY 1991.

The focus of hazardous waste management is segregation, repackaging, and storage
in preparation [or shipment to commercial facilities for treatment and/or disposal. Waste
tracking and documentation is a critical aspect of the ORNL management strategy. Waste
treatment is provided on-site at the Acid Neutralization Facility for bulk non-nitrate acid
and at the Chemical Detonation Facility for explosive wastcs.

Several facilities are currently used for the short-term storage of hazardous waste
at ORNL. The majority of waste is stored in 55-gal drums in Building 7652, which has a
capacity of 15,125 gal. Inventories of waste in the various storage facilities vary monthly,
since these areas are used for staging the waste for final disposition. Additional hazardous
waste storage facilities are located in the Hazardous Waste Management Area off the
Health Physics Research Reactor Access Road at ORNL.

Gaseous hazardous waste
Approximately 12 lcaking cylinders are handled per year at ORNL. The current
management strategy involves the venting ol compressed gases to the atmosphere at a

remote site (i.c., away from inhabited arcas) off Ramsey Drive and the Melton Valley
Access Road at ORNL.
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Mixed Waste Managcment

Mixed waste contains both hazardous and radioactive components. Currently, the
hazardous components of mixed wastes are defined and regulated under the RCRA; the
radioactive components, under the Atomic Energy Act (AEA). Regulation under both of
these acts has evolved because the handling and disposing of mixed wastes involve both
toxic and radioactive hazards and because no regulatory program deals specifically with
mixed wastes. DOE Order 54(0.3 states that "whenever any hazardous waste identified or
listed in 40 CFR Pt. 261 is mixed with any source material, special nuclear material, or
byproduct material, the hazardous component is subject to regulation under Subtitle C of
the RCRA." A parallel strategy has been implemented for radioactively contaminated
PCB wastes. These are also considered mixed wastes.

Examples of mixed waste at ORNL are cleaning fluids and oils removed from
systems operated in contaminated environments that as well as scintillation fluids that
contain radioactive tracer elements used for chemical and biological analyses. In addition,
small quantities of a wide variety of mixed wastes are generated by ORNL R&D and
operational activitics. These wastes fall into hazard categories such as PCBs, corrosives,
oxidizers, poisons, and flammables. Because liquid and containerized gaseous wastes are
considered "solid" wastes by the EPA and are subject to respective solid waste regulations,
solid, liquid, and gasecous mixed wastes arec managed similarly at ORNL.

ORNI. generates about 100 55-gal drums of mixed waste annually. Currently,
commercial treatment is available only for some scintillation wastes. No on-site treatment
of mixed waste is available at this time, although decontamination of lead is planned.
Until treatment methods become available, these wastes must be stored on-site.
Additional characterization and evaluation is needed to determine whether some of these
wastes may be accepted for treatment at the TSCA incincrator at the Oak Ridge K-25
Site.

Mixed waste storage capacity at ORNL is severely limited at present. Drum
storage for solid and liquid mixed waste is currently provided in Building 7654, Building
7507W, and Building 7823. Bulk storage of mixed waste oils is provided by two tanks:
7075 and 7830a. Building 7507W has been filled to capacity, and Building 7654 is nearing
capacity. Tank 7860a was uscd until early 1991 for mixed oil storage but is currently
undergoing RCRA closure. To relieve this congested condition, new mixed waste storage
facilities are planned.

Sanitary Wastc Managcment

Sanitary wastes at ORNL include both solid and liquid wastes. The state of
Tennessee regulates these waste streams at ORNL via the Tennessee Solid Waste
Disposal Act and ORNL's NPDES permit,

Solid sanitary wastc

Solid sanitary wastcs that contain no radioactive or hazardous materials or frec
liquids include filter cake from the Coal Yard Runoff Trcatment System (CYRTS), [ly ash
from the ORNL stecam plant, general refuse collected in trash cans and dumpsters, and
construction debris. The volume of general refuse is estimated to be about 60 yd*/day; {ly
ash and sludge from coal pile runoff accounts for approximately 12 yd*/day.
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Other than the equipment used for the compaction of general refuse, no treatment
or storage facilities currently exist at ORNL for handling solid sanitary waste. The
majority of ORNL sanitary waste 1s now disposed of in Sanitary Landlill Facility II
(SLF II), which is located on Chestnut Ridge south of the Oak Ridge Y-12 Site and about
6 miles cast of ORNL. Approximately 400 to 500 yd* of soil, rock, and concrete mixturcs
arc deposited at the Y-12 SLF II dirt fill area annually.

Liquid sanitary waste

Liquid sanitary waste includes nonradioactive waste strcams that are discharged,
either directly or following treatment, to WOC. ORNL sources include (1) sewage
treatment plant effluent from Bethel and Melton Valleys, (2) area runoff of rainwater, and
(3) point sources (e.g., coal yard runof).

Approximately 2.0 x 10° gal/day of ORNL sanitary sewage is treated by an aerobic
digestion process. The ORNL Sewage Treatment Plant, operated under ORNL's NPDES
permit, produces a sludge that is dewatered on sludge-drying beds, Most of the Storm
Sewer System is constructed of reinforced concrete piping and contains catch basins that
drain areas in Bethel and Melton Valleys and drain to WOC,

Acidic rainwater runoff from the ORNL Coal Storage Yard is collected in a clay-
lined basin. Neutralization of the acid with lime in the CYRTS causes precipitation of
contaminants that have been leached from the coal pile. The precipitated solids are
disposed of in the SLF II as a special waste.

Decommissioning of Radioactively Contaminated Facilitics

ORNL has many radioactively contaminated facilities, both operational and
inactive, that must be managed in a manner that protects the health, safety, and
environment and that eventually will require decontamination and decommissioning
(D&D). Also, new lacilities will require D&D after operation. In general, D&D activities
are concerned with facilities such as reactors, hot cells, processing plants, some LLLW
storage tanks, and other structures from which there have been no known releases.

The ORNL waste management activitics associated with decommissioning of
radioactively contaminated facilitics can be divided into four arcas: operational facilitics,
inactive or surplus facilitics, future facilities planning, and D&D activitics. Radioactively
contaminated facilities that are currently operational are the responsibility of the line
management organization assigned the facility. Funding for the operation and
maintenance of these facilities is provided by various program organizations within DOE.

ORNIL, which has been an operational site since the 1940s, has many inactive or
surplus facilitics. The overall strategy for the management of these inactive facilities is
(1) to maintain and to monitor these facilitics Lo ensure that the radioactivity is contained
in a manner that limits exposure to personnel and the general public and protects the
environmenl from potential hazards and (2) to plan for D&D of these facilitics. ORNL
has approximately 70 identified surplus facilitics,

The goals of D&D arc to (1) to decontaminate facilitics to the extent necessary
for compliance with approved health and safety standards and (2) to decommission
facilities in accordance with the requirements set forth in an approved environmental
compliance plan. Several ORNL facilities have undergone D&D over the past 5 to
10 years, and scveral D&D projects are currently in progress. Planning for D&D will be
an integral part of the design ol all future facilitics at ORNL,
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MAJOR WASTE MANAGEMENT ACCOMPLISHMENTS FOR FY 1990 AND 1991

ORNL waste management activitics in FY 1990 and FY 1991 included the
continuous collection, treatment, and disposal of gascous hot cell and glove box ventilation
wastes; treatment of 75 million gallons per year of liquid wastes; and management of
approximately 750,000 {t*/year of solid radioactive, hazardous, TRU, mixed, and
sanitary/industrial wastes. In addition to routine operations, ORNL supported a waste
reduction program, a waste certification program, and numecrous facility upgrades and
construction of new waste management facilitics, In FY 1990 OWMRA personnel
completed an environmental, safety, and health (ES&H) sclf assessment report in
preparation for the DOE Tiger Team audit of ORNL in FY 1991, OWMRA personnel
also contributed to the ORNL Corrective Action Plan in Response to Tiger Team
Assessment during FY 1991, A brief discussion of the major waste management projccts,
facility upgrades, and other waste management activities follows.

TRU Waste

ORNL actively participated in the national DOE TRU Waste Program, ORNL
provided comments to the revised WIPP waste acceptance criteria (WAC) and
representation to national working groups on certification planning and mixed waste
trcatment, ORNL provided representation and support to the RH TRU Waste Task
Force, the TRU Waste Technology Team, and the TRU Waste Projects meetings,

ORNL began a project to store TRU waste from Nuclear Fuel Scrvices, Inc,
(NFS) in October 199, and work continues as a high-priority activity,. ORNL will store
up to 5500 {t* of CH TRU and 25 kg of mixed uranium and plutonium oxide waste, A
General Plant Project (GPP) to construct a dedicated facility [or long-term storage of
NFS CH TRU waste began in FY 1990. The Functional Requirement Document and
Preliminary Proposal were issucd, and a draft Environmental Asscssment (EA) was
submitted to DOE-OR in FY 1991,

The ORNL TRU Waste Management Strategy Plan was issucd in March 1990, This
plan outlines the actions necessary to store ORNL TRU waste in a compliant, safc
manner, to certify the waste to meet WIPP WAC, and to ship to the WIPP. ORNL also
issucd the updated ORNL CH-TRU Waste Certification Program Plan [or approval by the
WIPP WAC Certification Committee.

The TRU/SLLW Staging Facility (Building 7879) was completed in December
1990, and opcration began in carly 1991, This facility will be used for interim storage of
NFS CH TRU waste and staging/storage of ORNL CH TRU and SLLW,

A draft EA for all ORNL TRU wastce operations was submiited to DOE in
FY 1991, This EA includes current ORNL TRU waste storage and inspection operations,
construction of new storage facilitics for CH and RH TRU wastes, and repackaging of
CH TRU waste off-site. The CH TRU Waste Storage Facility preliminary proposal was
issucd to DOE-OR, and the RH TRU Waste Storage Bunker design was completed in
FY 1990, The approval of the EA is nceeessary before ORNL can design and/or construct
additional TRU waste storage facilitics,

Progress on the WHPP was minimal because of [unding constraints, As a resul,
the project has been deferred from a 1993 to 1995 L1, Activities initinted in FY 1990
included preparing conceptual design drawings for the facility, utilitics, and cquipment;
cstimating total project costy and preparing the project plan and schedule, The FY 1991
funding was rcallocated to more immediately urgent activities. This resulted in suspending
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project planning, development support, and engineering activities until additional funding
is provided.

A project to characterize 2350 drums of TRU wastes began in FY 1991. This
project will determine which drums are mixed TRU and nonmixed TRU and erable
identification of appropriate treatment and storage for this waste.

Solid Low-Level Waste

The Solid Waste Operations Department continued to provide storage and
disposal for LLW generated by research, development, and production activities. The
Tumulus Disposal Demonstration Project (an above-grade radioactive waste disposal
facility) continued without incident. Tumulus I was loaded to capacity (i.e., 290 vaults) in
‘May 1990, and an interim cover (plastic sheet) was installed. Construction of Tumulus II
was completed in February 1990, and loading began in July 1990, Tumulus IT will reach
capacity in late 1991. Construction of the IWMF began in April 1990, and the first
IWMF tumulus pad was completed in August 1991, The IWMF will be available in late
1991 for future Class L-II waste disposal.

ORNL began GPPs for two storage facilities for Class L-ITIT and L-IV wastcs.
These facilities will provide long-term retrievable storage for LLW not suitable for
disposal on the ORR., ORNL also began a project for a Bulk Volume Radioactive Soil
Storage Facility. This facility will provide interim storage for contaminated soils that will
be generated during construction for various projects, such as the Federal Facility
Agreement (FFA) capital projects.

OWMRA personnel contributed to the development of DOE strategic roadmaps
for LLW and mixed waste that were developed in FY 1991. ORNL personnel completed
the preliminary PA for SWSA 6 in September 1990 and presented the preliminary PA to
the DOE Peer Review Panel in March 1991,

Liquid and Gascous Wastc

The ORNL Liquid and Gaseous Waste Operations Department (LGWOD) has
provided reliable and effective treatment of radioactive and nonradioactive wastes on a
continuous basis, LGWOD provides around-the-clock operations of the 3039 Central
Stack Area, the PWTP, the NRWTP, thc Waste Operations Control Center, the LLLW
Collection and Transfer System, the LLLW Evaporator System, the LLLW Concentrate
Storage Facility, the Process Waste Collection and Transfer System, and a number of
other systems and facilities associated with these processes.

Extensive efforts have been made to determine the status of the LLLW System in
support of FFA compliance activitics during FY 1990 and FY 1991. An FFA responsc
plun was developed in FY 1990 and is being implemented through a response team that
requires multidisciplinary support from many ORNL organizations and divisions. Progress
in FY 1991 included developing a strategic plan for mecting the FFA; preparing FFA 60-
and 9)-day deliverable documents; implementing the contingency, upgrade, and
replacement plan; developing a leak-test plan for the LLLW System; preparing sccondary
containment design demonstrations; and conducting structural integrity assessments for
active LLLW tanks. Risk asscssments also began on tank systems for transfer to inactive
status as required by the FFA, and two of six inactive tanks in the active LLLW System
arc being prepared for transfer to the inactive tank system. Repairs of leaking tanks arc
being initiated, and investigations continued on in-leakage to one of the major tanks,
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Alternate plans to provide LLLW service to laboratory sections when the FFA becomes
cffective on January 1, 1992, are on schedule, and no impact on ORNL is expected when
the tanks are removed from service.

LLLW concentrates in the ORNL MVST were characterized during FY 1990 in
Sampling and Analysis of Radioactive Liquid Wastes and Sludges in the Melton Valley and
Evaporator Facility Storage Tanks at ORNL. The characterization provided data on major
constituents, radionuclides, total organic carbon, and RCRA-regulated metals. This data
will be used in the design of the WHPP and the FY 1991 Liquid Waste Solidification
Project (LWSP). The LWSP will be similar to the 1988 Emergency Avoidance
Solidification Campaign when 47,500 gal of supernatant were removed from the MVSTs
and solidified in a cement matrix to increase the available tank storage space. A
subcontract has been issued to perform the solidification task for the LWSP. All LWSP
procedures and the LWSP Quality Assurance Plan have been written and approved. The
Phase I hazard screening process concluded that LWSP is a low-hazard facility operation,
All safety documentation has been completed, and a readiness review has been performed.
Solidification was scheduled to begin in September 1991, but delayed National
Environmental Policy Act (NEPA) documentation pushed this into October. Other
accomplishments in treatment of LLLW included the installation and startup of primary
in-tank evaporation (ITE) equipment in the MVSTs. The ITE process is used to reduce
the volume of LLLW concentrate in thc MVSTs to extend ORNL's storage capacity and
to reduce the need for future solidification campaigns.

Numerous upgrades were madc in the area of LLLW transportation. A
Tramportatlon Safety Assessment for LLLW was written and approved by the ORNL
Tramportatxon Safety Subcommittee. Personnel were trained on the procedures for
LLLW transportation, and trucks used to transport LLLW were properly placarded and
upgraded per U.S. Department of Transportation (DOT) requirements. A new bottling
package for LLLW transport was designed and successfully tested per DOT type A
packaging requirements. A new LLLW bottle disposal station was designed, constructed,
and successfully tested.

The operating safety requirements documents for the LLLW System and the 3039
Stack Ventilation System were revised and approved by the Plant Safety Evaluation Team
and the ORNL Office of Operational Readiness and Safety. A subcontract was put in
place to complete all Phase I hazard screening for ORNL waste management facilitics.
The Phase I documentation is scheduled to be completed in the second quarter of FY
1992.

Four LLLW LI projects were supported during FY 1990 and FY 1991. A fixed-
price contract for the FY 1988 Bethel Valley LLLW Collection and Transfer LI was
awarded, and design was completed in FY 1991, Construction was also initiated in
FY 1991. The FY 1992 Melton Vallecy LLLW CAT LI has been validated for $41M, The
systems requirements document was revised and issued approved in FY 1991, The design
criteria, preliminary safety analysis, and quality assurance efforts have begun. These
projects will provide partial upgrades and replacements for ORNL's LLLW System,
comply with Tiger Team findings, and provide partial compliance with the Superfund FFA.

The systems requirements document was issued for the FY 1994 MVST Capacity
Increase LI. Conceptual design activitics, preliminary safety analysis, NEPA
documentation, and quality assurance efforts arc under way. This $40M project will
provide additional storage capacity to keep the LLLW System operational and to support
cnvironmental réstoration programs.
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The Bethel Valley FFA Upgrades LI systems requirements document was issued
approved, and the conceptual design effort, which includes the preliminary safety
assessment, quality assurance, and environmental documentation, has been initiated. This
FY 1994 $45M project will provide partial compliance with the Superfund FFA.

Eighteen LLLW GPPs were supported or planned during FY 1990 and FY 1991.
Design criteria were completed on an FY 1988 GPP for upgrading a filter pit. This
project is on hold because of NEPA requirements. ORNL completed and issued six GPP
preliminary proposals for FY 1992 projects. ORNL proposed 11 LLLW GPPs for FY
1993 and FY 1994. These projects primarily involve FFA compliance activities and filter
pit upgrades.

Process Waste

The NRWTP began operation in FY 1990, the result of which was discontinuation
of routine use of seven surface impoundments, as required by the NPDES permit. In
FY 1991 the NRWTP completed its first year of operation and experienced no NPDES
violations. The NRWTP optimization report was written and approved. This report,
required by the NRWTP NPDES permit, describes the first year of operation of the
NRWTP and the testing and upgrades accomplished to ensure optimized plant operation.

The conceptual planning for the Sludge Volume Reduction Facility (FY 1993
GPP) was completed in FY 1990. This facility will reduce the volume of sludge from the
PWTP and the NRWTP.

Hazardous .and Mixed Waste

The ORNL Solid Waste Operations Department provided reliable and effective
storage, treatment, and/or disposal of hazardous and mixed waste on a continuous basis
until off-site shipments were suspended in May 1991. Extensive data was compiled to
support RCRA LDR compliance activitics conducted by DOE-HQ, the Hazardous Waste
Remedial Action Program (HAZWRAP), and the CWMD for prethirds and thirds wastes.
Also, the ORNL staff worked with HAZWRAP and the CWMD to develop management
strategies for the various LDR waste streams. The Hazardous Waste Operations Group
completed the treatment of extremely shock-sensitive wastes (i.e., picric acid and ether)
from the Biology Division facilities at the Y-12 Site.

A project to decontaminate radioactively contaminated lead waste began in
FY 1991. Characterization data was collected through generator surveys and field
measurements, and a statement of work was issued for decontamination. Market research
and telephone interviews with contacts at other DOE sites were conducted to identify
viable strippable coatings for cleaning lead. This task is critical to prevent classification of
contaminated lcad as RCRA waste and possible resulting storage violations.

A campaign to characterize 860 drums of stored non-TRU mixed wastc also began
in FY 1991. This task is required to relieve noncompliance with RCRA storage and LDR
requirements and to enable identification of appropriate treatment. The task execution
plans were prepared, process knowledge evaluations were conducted, and sampling was
initiated.

The Mixed Waste Storage Facility (Building 7668) design was completed and
certified-for-construction drawings were issued in FY 1991. Currently the project is on
hold awaiting NEPA documentation. This facility will relieve a storage capacity shortage.
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Sanitary Waste

ORNL Waste Management Operations spearheaded development of a Sanitary
Waste Control Action Plan by a multi-installation team. The plan called for development
of Sanitary Waste Control Plans by each ORR installation by July 1991 and
implementation by February 1992. The ORNL Sanitary Waste Control Procedure was
submitted on schedule; it provides basic guidance and identifies the administrative and
physical controls to be utilized to achieve operating requirements. This endeavor is
intended to provide reasonable assurance to the operator of the Y-12 SLF II that wastes
prohibited by the operating permit are excluded.

Waste Reduction

Despite lack of funding, ORNL continued to make progress in waste reduction.
The Waste Reduction Plan for the Oak Ridge National Laboratory was updated in May
1991 incorporating comments from DOE-HQ. A multidivision Sanitary Waste Reduction
Team was appointed to focus ORNL actions to reduce its loading on the SLF II. ORNL
recycling was expanded considerably, most notably with the startup ot cardboard recycling
in April 1991. Approximately 57 tons of paper, 48 tons of cardboard, and 3 tons of
aluminum cans were recycled in FY 1991 resulting in a 50% reduction of ORNL waste
shipped to the SLF II. Buildings continued to be approved for addition to the aluminum
can and paper-recycling programs.

Waste Certification

WAC were issued for ORNL liquid waste systems, SWSA 6 disposal facilities,
IWMF (draft), and sealed sources. WAC translate regulatory requirements and
operational constraints into concise specifications that generators must meet. WAC are
then used by Waste Management Operations to measure conformance of waste packages.
The liquid waste systems WAC are based on treatment systems capabilities and regulatory
parameters and are used to determine appropriate disposition of individual waste streams.
WAC for NFS TRU waste were also developed.

The role of the liquid waste laboratory certification official was strengthened in
coordinating the determination of appropriate disposition for special waste streams; this
resulted in acceptance of many new waste streams for treatment by the NRWTP.

Significant progress was made in waste generator training programs as routine
classes were offered for solid radioactive waste generators, hazardous and mixed waste
generators, and LLLW bottling and trucking to support FFA contingency measures; a
seminar was conducted for ORNL staff on the certification program. The ORNL Waste
Certification Program will continue to develop and to formally document waste acceptance
criteria for all waste facilities.

Decontamination and Decommissioning

An ORNL-wide survey of surplus or inactive facilities was conducted that scoped
the magnitude of problems and issues related to their management. The data were
presented to the ORNL ES&H Coordination Committee for review and subsequent
recommendations. The prohibition imposed early in FY 1991 on the use of DOE D&D
Program funds for routine survcillance and maintenance of facilities not accepted into the
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program was lifted allowing funding of this essential activity for nine ORNL surplus
contaminated facilities. The annual summary report of surveillance and maintenance
(S&M) activities was also completed.

PLANNED WASTE MANAGEMENT ACTIVITIES FOR FY 1992

During FY 1992, treatment, storage, and disposal (TSD) of radioactive, hazardous,
mixed, and sanitary wastes will be managed as described in Sects. 3, 4, 5, and 6 of this
plan. Activities for managing TSD systems include routine operations, maintenance, and
environmental monitoring. Comprehensive strategic planning will continue, and the design
and construction of new facilities or upgrading existing facilities will proceed so that
ORNL will continue to manage wastes in a safe, compliant manner. Key waste
management projects, facility modifications, and regulatory issues for FY 1992 are
summarized in the following paragraphs.

TRU Waste

FY 1992 activities include updating certification documents for CH and RH TRU
waste, continuing surveillance operations of the CH and RH TRU storage facilitics in
SWSA 5N, and continuing the design and construction of the new CH and RH TRU
storage facilities. Construction will start on the RH TRU Waste Stornge Bunker, and
design will start on the CH TRU Storage Facility. This assumes that the EA for the TRU
waste storage facilities is approved and issued in early FY 1992.

WHPP activities planned for FY 1992 are to resume project planning with the goal
of supporting the WHPP as an FY 1995 LI project.

Solid Low-Level Waste

ORNL will begin phasing out below-grade greater confinement disposal techniques
in SWSA 6. New fissile and high-range wells will be converted to retrievable storage
wells, and some RH and CH LLW concrete silo waste may be placed in retrievable
storage on tumulus pads at the IWMF. The stored waste will remain in SWSA 6 until
new storage facilities are constructed in SWSA 7. Construction will begin for SWSA 6
~ staging arca upgrade and SWSA 6 road improvements.

Construction of the IWMF will be completed in the fall of 1991; operations are
scheduled to begin in December 1991. The IWMF is the next progressive level in the
evolution of LLW disposal facilities on the ORR. The initial demonstration of above-
grade engineered tumulus disposal was provided by the Tumulus T and IT facilitics. The
IWMF is the model prototype of the Class L-II disposal facility that will serve as a central
LLW operation for ORR. The IWMF will be the first ORNL LLW disposal facility to
transfer from exposurc-based to concentration-based WAC. ORNL will begin phasing in
concentration-based WAC for other SWSA 6 disposal units after the SWSA 6 PA is made
final in FY 1993.

The new Class L-1IT and L-IV wastc storage facilitics will continue to be
developed in FY 1992, The present plans are to place Class L-1IT and L-IV wastes in
long-term storage until an off-sitc DOE or commercial facility is available for final
disposition.
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ORNL LLW with surface dose rates less than 50 mrem/h has been stored at the
Oak Ridge K-25 Site since August 1986. Because of limited existing storage space and
lack of development of new storage space at the K-25 Site, transport of low-specific-
activity (LSA) LLW to the K-25 Site was temporarily discontinued in FY 1991. LLW
presently stored at the K-25 Site will eventually be disposed of in the CWMD Class L-I or
L-II disposal facilities. NG LLW with surface dose rates less than 50 mrem/h wil' be
stored at ORNL until additional storage capacity at the K-25 Site is developed.

Planned FY 1992 activities also include assessing SC-PAL waste generation rates,
updating LLW management strategy documents, completing additional development work
on the SWSA 6 PA and beginning preparation of the final PA report, and completing a
characterization and quality assurance study on the SWSA 6 LLW inventory (September
1988 to the present) for the final PA report.

Liquid and Gascous Waste

Activities in FY 1992 include routine operation of the LLLW collection, transfer,
evaporator, and storage system with an operational goal of 250,000 gal of LLLW
evaporator throughput; routine operation of the process waste collection, transfer, and
treatment systems with an operational goal of 75 million gal of wastewater treated at the
PWTP and 150 million gal of wastewater treated at the NRWTP; and routine operation of
the 3039 Central Stack Area with an operational goal of continuous ventilation service to
ORNL facilities except durir ~ periods of scheduled routine maintenance.

Liquid waste treatme. technology development will continue (1) evaluation and
enhancement of the ITE process, (2) support for the LWSP, and (3) development for
long-term treatment for LLLW. A number of upgrades for Liquid and Gaseous Waste
Operations are planned for FY 1992 including safety documentation upgrades, cathodic
protection upgrades, transportation upgrades, personnel training upgrades, NRWTP
upgrades, and upgrading the inactive WC-10 pump pit to decrease it’s hazard to the
cnvironment.

Upgrade, replacement, and contingency planning and implementation for FFA
active tank system compliance will continue in FY 1992. Secondary containment
demonstrations, structural integrity assessments, and leak tests will be initiated.
Management of the FFA LIs and GPPs will also continue during FY 1992,

Hazardous and Mixed Wastes

Planned activities include routine management of newly generated wastes
(estimated at approximately 332,000 1b of hazardous wastes and 43,000 1b of mixed
wastes). Routine surveillance will continue on the hazardous and mixed waste storage
facilities, construction will begin on a new mixed waste storage facility (Building 7668), and
Building 7652 will be modified for PCB wastes. Mixed wastes wiil continue to be held in
long-term storage pending determination of acceptable treatment or disposal processes.
Reauthorization to ship hazardous wastes to approved off-site disposal facilitics must be
expedited to mitigate RCRA storage violations and free space for newly generated
hazardous waste.

The mixed waste characterization campaign will continue. Characterization will
identify and group stored mixed wastes that mect WAC for the TSCA incinerator,
Scientific Ecology Group incincrator, LLLW, or Building 7654 permit conditions.” This
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should allow a substantial fraction of the 860 drums to be disposed—relieving a storage
capacity crisis and providing final disposition for a difficult-to-manage waste.

The lead decontamination project will also continue in FY 1992, Radioactively
contaminated lead will be processed for reuse.

Sanitary Wastc

Sanitary/industrial wastes that contain no hazardous, radioactive, or free liquids will
continue to be disposed in the Oak Ridge Y-12 SLF II. The SLF II will be filled to
capacity in FY 1992. Construction of a new sanitary landfill (SLF V) is planned at the Y-
12 Site during FY 1992. ORNL will continue to recycle paper, cardboard, and aluminum
wastes to reduce waste disposed in sanitary landfills.

Waste Certification

Waste certification activities planned for FY 1992 include developing WAC for the
IWMF; developing a control plan for sanitary and industrial waste; continuing
development of a scintillation truck monitor for sanitary trash, recycled, or surplus
materials; working toward identification and categorization of SLLW waste streams and
transition to concentration-based WAC; and working toward further identification and
development of SLLW characterization techniques.

REGULATORY/ENVIRONMENTAL COMPLIANCE ISSUES

Over the past several years the awareness of environmental concerns has
increased, and major environmental legislation has been enacted at both the federal and
state levels for controlling existing and potential sources of pollution. As a result of this
changing regulatory environment, recent inspections, audits, and reviews have been
conducted including a DOE Tiger Tecam Assessment in the fall of 1990. Thesc have
revealed the need to aceelerate activities that protect ORNL employeces, the general
public, and the cnvironment on a more comprehensive basis, particularly through ALARA
directives. Facilitics for treatment of discharges are being constructed or upgraded, and
impacts from carlicr disposal practices are being addressed.

Waste management requirements at ORNL are imposed by federal and state
regulations as well as Executive and DOE orders. The AEA and the RCRA are the
principal driving forces behind their implementation. The AEA regulates R&D activitics
rclated to atomic energy and provides for the safe processing and management of source,
special nuclear, and by-product materials. Through RCRA the EPA is given the
responsibility for implementing a nationwide program that regulates hazardous waste
management. States, however, are given the option of establishing programs that can
operate in licu of the federal program. The state of Tennessee has exercised this option
and has an approved hazardous wastec management program,

Several regulatory and institutional uncertainties impact waste management
activitics at ORNL. Instability of the FY 1991 DOE Office of Environmental Restoration
and Wasle Management budget during FY 1990 and FY 1991 has made it difficult to plan
and to implement waste management projects cfficiently. Expected waste management
funding for FY 1992 and FY 1993 will not provide for major waste operations
improvements and upgrades.
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The budget process, its efficiency, and budget estimating and validation are issues
that must be reconsidered and resolved by DOE. Another major issue for ORNL waste
management is personnel resources. Qualified candidates for open positions continue to
be sought through internal and external channels. Specific issues in different ORNL
waste management programs follow.

Environmental Projects

The congressional budget funding ceiling for a GPP is $1.2M. It has remained at
this level for several years. Because of escalation and increased cost for ES&H
requirements, the actual projects that can be accomplished have become smaller such that
funding is insufficient to do meaningful work within the guidelines. To relieve this
situation, DOE and the U.S. Department of Defense are trying to raise the ceiling to
$1.5M.

The NEPA documentation requirements and approval process continue to be a
problem for capital projects. Several critical new waste management facilities have been
delayed to the point that waste storage/disposal space will be unavailable when needed. A
possible impact of the space shortage is shutdown of ORNL research programs that
generate specific types of wastes. Projects delayed because of NEPA documentation
include the new RH TRU waste storage bunker (Building 7883), two new CH TRU
storage facilities (Buildings 7572 and 7574), the new mixed waste storage facility (Building
7668), and the Melton Valley Clean Spoils Area. The Melton Valley Clean Spoils Arca is
needed to reduce the amount of waste being sent to the Y-12 SLF II, which will be
depleted in FY 1992. The new CH TRU and mixed waste storage facilities are needed
because of the required RCRA closures of interim status units by November 8, 1992,
ORNL has identified those projects where the impacts of delay are considered critical and
requested that action on NEPA documentation for these projects be given the highest
priority. Also, ORNL has requested DOE to allow concurrent engineering design, bid,
and construction while the NEPA documentation is going through the review process.

TRU Waste

Curium-244 alpha contamination is lecaching from TRU waste stored in SWSA 5N
trenches. An action plan has been developed for determining the extent of the problem.

Several TRU waste management projects have been delayed because of lack of
fuinding. FY 1991 funding for the WHPP was reallocated to other high-priority activitics.
The target funding level for FY 1992 is much less than requested. The current schedule
for the WHPP Project is uncertain; the project could be funded as an FY 1995 line item.
A Tiger Tcam finding identificd inadequate characterization of solid RH TRU wastc at
ORNL as a problem. The design, construction, and operation of the WHPP was
proposed in the ORNL corrective action plan to respond to this {inding. The lack of
current support will lead to severe schedule, budget, and technical problems in achicving
compliance for the ORNL liquid and solid waste programs in the future. The RCRA
LDR for NG LLLW and the potential for retreival of buried casks in SWSA 5N trenches
are also regulatory drivers.

ORNL continued to receive requests from DOE-HQ to store off-site TRU waste
from other generators. A scvere shortage of permitted TRU DOE storage space limits
ORNL's ability to provide storage for off-sitc waste generators,

XXXV



The Waste Charactérizmion and Certification Facility LI project was not approved
by DOE-HQ for FY 1994, This LI is a corrective action described in the OWMRA sclf
assessment finding, Sect. 2.4.14, "Waste Certification" to construct a facility for
characterization and certification of RH TRU waste packages.

Solid Low-Level Waste

SLL\\N is currently disposed in SWSA 6, which is regulated under RCRA
Scct, 3004(u). The latest revision to the RCRA closure plan for SWSA 6 shows a Record
of Decision being issued in September 1992 and closure beginning in December 1993, If
this schedule is met, all disposal operations in SWSA 6 must cease by December 1993
except above-grade enginecred disposal (tumulus) at the IWMF. The IWMF is scheduled
to begin operation in December 1991 and will provide disposal for Class L-11 wastes
through 1996. Replacement disposal facilities for Class L-1 and L-II wastcs are not
expected before 2000. A severe shortage of disposal capacity for ORNL wastes will exist
if closure of SWSA 6 begins as currently scheduled. Off-site disposal facilities for Class
L-III and L-1V wastes must be provided by DOE.

During FY 1991 a preliminary PA was reviewed by the DOE Peer Review Panel
for continuing operations in SWSA 6. The purpose of the PA is to detesmine if active
and planned disposal operations in SWSA 6 mect the performance objectives of DOE
Order 5820.2A. The preliminary PA identified several areas of concern that must be
addressed prior to issuing the final report. The preliminary PA indicated that many of the
disposal units in SWSA 6 may not meet the performance objectives at present. Design
changes and significant reductions in allowable waste concentrations appear to be
necessary for these disposal units to approach compliance with the performance objectives.
Work is ongoing to evaluate the uncertaintics and to improve the analysis in the PA.
Potentially, large volumes of SLLW will be greater than the Class L-11 (IWMF)
concentration limits and will be reclassified as SC-PAL. SC-PAL waste requires on-sitc
storage until off-site facilitics become available for disposal. ORNL is planning several
SLLW storage faciljtics as an interim measure; however, the new facilitics may not provide
the needed storage %apacily bascd on current SLLW generation rates.

Liquid Low-Level Waste

ORNL Waste Management Operations is upgrading on-site transportation to meet
DOT or DOT-cquivalent standards per the pending draft DOE Order 5480.3A. ORNL
subcontracted a transportation expert who prepared a system Safety Assessment of on-site
transportation of bulk LLLW at ORNL. In parallel, ORNL LGWOD personncl have
rewritten the procedures used in the transport of LLLW to incorporate comments and
recommendations from the transportation subcontractor, the DOE, and the Energy
Systems Transportation Safety Committee, :

ORR was placed on the National Prioritics List (NPL) on December 21, 1989,
The Superfund Amendment and Reauthorization Act (SARA) of the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) required that
DOE exceute an FFA with the EPA within 6 months of final listing of ORR on the NPL.
The FFA for ORNL was approved by DOE, EPA Region IV, and the TDEC in
November 1991 and will become cffective on January 1, 1992, The agreement establishes
a procedural framework and schedule for developing, implementing, and monitoring
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appropriate response actions at the site in accordance with CERCLA, the National
Contingency Plan, NEPA, and Tennessce regulations.

This agreement deals primarily with issues related to environmental restoration
that are not covered within the scope of this plan. However, the agreement establishes
requirements for the LLLW System with regard to integrity and containment
release/detection assessments, Most of the LLLW System at ORNL consists of singly
contained tank systems that were installed over 25 years ago. Although the tank systems
were designed in a manner to prevent releases to the environment, small leaks were
considered acceptable. In addition, most components comprising individual tank systems
were never designed with the objective of providing the capability for performing high-
precision leak-testing analysis, as required in the FFA. ORNL anticipates that many tank
systems may fail to meet the requirements contained in the FFA, which will require their
removal from service. In response to this impending regulatory issue, contingency
planning and impact assessments have been initiated.

A large uncertainty exists in how receptive the EPA will be to the contingency
plans-and the long duration of the schedule to complete the FFA compliance
requirements. The availability of funding will drive the schedule beyond the year 2000,
and this may not be acceptable. In addition, part of the tank systems will be difficult to
leak-test, and additional systems may be required to be shut down beyond what is
currently estimated. This may drive the requirements for funding far above the current
estimates and available funding. As a result, some ORNL functions may have to
terminate until acceptable contingency plans arc developed or funding is obtained to
perform corrective work.

Gaseous Waste

Revisions to the Clean Air Act (CAA) have reduced the discharge limits for
radionuclides significantly and imposed limits for volatile organics. As a result of new
monitoring requirements, administrative controls may have to be implemented to reduce
the quantities used in individual laboratory hoods and hot cells. Many of the existing
high-efficiency particulate air filters in usec at ORNL predate American National Standards
Institute standards that required uniform air flow across the filter banks and arc unable to
meet this criterion. Whether existing filter systems that cannot pass the required testing
will have to be removed from service and upgraded to meet the standard is not known.

As a new facility, the NRWTP meets existing regulatory and operational needs.
However, the NPDES permit for the facility is renegotiated with the TDEC every 5 years.
The original NPDES permit for the NRWTP was obtained in 1986 before the plant was
operational. Consequently, the discharge limits were set at relatively high values for plant
startup. Future permits arc likely to be increasingly stringent, and plant upgrades may be
required to meet new discharge limits.

The PWTP and the NRWTP produce an LSA sludge. Currently, no disposal
facility exists for this waste strcam. The sludge had been stored at the K-25 Site since
August 1986; however, recent restrictions imposed by the K-25 Site have eliminated the
storage of ORNL sludges at the K-25 Site. No long-term storage or disposal lacilitics
have been identified.
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Hazardous and Mixed Wastce

Shipment of hazardous wastes to off-site commercial treatment, storage, and
disposal [acilitics were suspended on May 17, 1991, An evaluation has indicated that this
action could have the following impacts: (1) RCRA noncompliances including storage
capacity violation, exceeding time limit for 90-day accumulation areas, and exceeding time
limit for LDR materials; (2) TSCA violations; and (3) programmatic delays.

Shipment of hazardous, mixed, and SLLW on-site was restricted in September
1991 because of a recent interpretation of what constitutes a DOT on-site vs off-site
shipment. Encrgy Systems has estimated that it will cost $300K annually to maintain
access controls of roads between the main ORNL complex and ORNL storage and
disposal facilities.

With regard to mixed waste, DOE is required by the LDR of 40 CFR Pt. 268 to
treat hazardous wastes to specified concentration: levels or by EPA-specified technologics
before land disposal. Some types of mixed waste generated at ORNL require treatment
methods that provide sufficient shiclding to protect workers from high levels of radiation,
Adequate treatment methods for these types of waste have not been developed.
Therefore, ORNL must store mixed waste indefinitely until appropriate treatment
methods become available. However, RCRA Sect. 3004(j) prohibits storage of LDR
wastes except “solely [or the purpose of accumulation of such quantities of hazardous
waste as nccessary to facilitale proper recovery, treatment, or disposal." Implementing
regulations in 40 CFR Pt. 268.50 places the burden of demonstrating compliance upon the
waste storer (i.c., DOE) after 1 year. The LDR regulations were implemented in five
phases. A 2-year national capacity variance has been issued by the EPA for radioactive
mixed wastes included in the third, fourth, and fifth phases. Only solvent/dioxin and
California listed mixed wastes are subject to the storage prohibitions. ORNL has
identified limited quantities of first- and second-phase LDR mixed waste in storage that
has been determined to be noncompliant with the current LDR storage requirements.
This information has been furnished to DOE-HQ in support of the preparation of the
Oak Ridge LDR Federal Facilities Compliance Agreement (FFCA). An FFCA for mixed
TSCA units is also being planncd to allow continued storage of mixed PCB wastes.

Sanitary Wastc

Because of permitting problems with the disposal of the CYRTF sludges, the
ORNL Steam Plant demineralizer regencrant had to be diverted from the CYRTEF to the
Building 3518 Neutralization Facility. This high-solids wastewater stream is then treated at
the NRWTP: this results in a dramatic volume increase in the LSA sludges produced at
the NRWTP. As previously mentioned, no storage facility exists at present for these
sludges, and no disposal options have been identified.

Wastc Reduction
Two Tiger Team findings cited the inadequacy of ORNL's Waste Minimization
Program. Lack of funding in FY 1991 and FY 1992 has exacerbated this problem,

Corrective action plans for the Tiger Team findings outline actions that will be taken to
establish goals and responsibilitics, and cfforts have intensified to obtain funding,
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Decontamination and Decommissioning

Protracted approval of NEPA documentation by DOE-HQ has delayed a number
of special maintenance projects designed to ensure public health and safety and to
maintain surplus facilities and their containment systems. The need for timely NEPA
approvals has been conveyed to DOE-OR iIn monthly program review meetings, A new
transmittal memo has been developed and s being utilized that documents when approval
is necded for all newly generated NEPA documents.

Increased management responsibilities for the ORNL D&D Program have evolved
from additional DOE requirements and additional administrative oversight from the
central Environmental Restoration and D&D Divisions. Present financial resources arce
insufficient to obtain additional support staff to meet these requirements. Funding
requests to support the additional needed staff have been made for FY 1993 and beyond.
Supplemental funding requests made for FY 1992 arc currently under review and
consideration by the central Environmental Restoration and D&D Divisions, The ORNL
D&D Program received notification {rom the DOE-HQ D&D Program office disallowing
use of FY 1991 program resources and FY 1990 carryover for routine S&M on nine
surplus contaminated facilities.

The above description identifics a few of the major regulatory issucs and
institutional uncertaintics that will impact waste management activitics at ORNL during
FY 1992 and many years thereafter. The ORNL OWMRA attempts to respond to these
issues in a proactive manner,
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1. INTRODUCTION

Waste management requirements at Oak Ridge National Laboratory (ORNL) are
imposed by federal and state regulations as well as Exceutive and U.S, Department of
Encrgy (DOE) orders. The Atomle Energy Act (AEA) and the Resource Conservation
and Recovery Act (RCRA) are the primary driving forces behind their implementation,
The AEA regulates research and development (R&D) activities related to atomle encergy
and provides for the sale processing and management of source, special nuclear, and by-
product materlals, Through the RCRA, the U.S. Environmental Protection Agency
(EPA) is given the responsibility for implementing a nationwlde program that regulates
hazardous waste management. States, however, are given the option of establishing
programs that can operate in licu of the federal program, The state of Tennessce has
exercised this option and has an approved hazardous waste management program, The
EPA also regulates the handling of polychlorinated biphenyls (PCBs) under the Toxic
- Substances Control Act (TSCA).

The basic regulation that governs management of radjoactive waste at ORNL s
DOE Order 5820.2A, Radioactive Waste Management. This order establishes
requirements to ensure that all DOE operations involving management of radioactive
waste, waste by-products, and surplus facilitics are conducted in a manner that will ensure
protection of public health and safety in accordance with DOE Order 5480.1B,
Environmental Protection, Safety, and Health Protection Program for DOE Operations,
and DOE Order 5400.5, Radiation Protection of the Public and the Environment, DOE
Order 5820.2A has four major subscetions that address specific implementing procedures
and requirements related to decontamination and decommissioning (D&D) of surplus
facilitics. Several other DOE orders referred to in DOE Order 5820.2A have
supplemental and related requirements, The Oak Ridge National Laboratory Waste
Munagement Plan has been prepared to comply with the specific requirements outlined in
DOE Order 5820.2A, Chapt, VI, and to provide a comprehensive description of current
ORNL waste management activities and strategics,

1.1 OBJECTIVES

Waste management operations are activities that minimize, treat, store, and disposc
of all radioactive, hazardous, mixed, and conventional wastes generated as a result of
operations at active lacilitics, These operations are based on a serics of waste
management objectives,  The objectives of the ORNL Waste Management Program arc:

* to manage the treatment, storage, and disposal (TSD) of solid, liquid, and gascous
wastes in a timely and cost-cffective manner that ensures the health and safety of the
on-site personnel and the protection of the public and the environment;

* to ensure that the gencration of all wastes is minimized to the extent reasonably
achicvable; and

* to censure that the treatment, storage, transportation, and/or disposal of all wastes meet
or exceed all applicable federal, state, and local environmental, safety, and health
regulations.



The objective of the Oak Ridge Natlonal Laboratory Waste Management Plan s (o
deseribe how the ORNL Waste Management Program is conducted, which waste
management facilities are being used to manage wastes, what forees are acting to change
current waste management systems, what activities are planned for the forthcoming fiscal
year and how all these activities are documented,

1.2 PURPOSE

DOE Order 5820.2A, Radioactive Waste Management, requires ORNL to prepare
and to submit an annual report outllning its waste management actlvities for the minimi-
zatlon, treatment, storage, and disposal of waste to the DOE Ouak Ridge Ficeld Office
(DOE-OR). This plan has been prepared to fulfill this requirement and to provide a
ready reference of the ORNL Waste Management Program [or internal and cexternal use,

1.3 SCOPE

This plan addresses all applicable requirements of DOE Order 5820.2A and other
applicable DOE orders pertaining to waste management activitics for low-level radioactive,
transuranic (TRU), hazardous, and mixed wastes,  Although not specifically required by
DOE Order 5820.2A, this plan also addresses special case (SC) and sanitary wastes,
ORNL does not generate high level waste (HLW) but does store o small quantity as SC
wastes, ORNL generates small volumes of waste containing naturally occurring and
accelerator-produced radioactive materlal (NARM), NARM wastes at ORNL arc
managed as low-level waste (LLW) in accordance with DOE Order 5820.2A guidclines,

This plan is organized in cight primary scctions with two supporting appendixcs,
The [irst two sections provide basic information about the ORNL site and the principal
organizations at ORNL and DOE-OR involved in waste management activities, The
remaining scctions address the management of the various types of wastes (l.e.,
radioactive, hazardous, mixed, and sanitary), provide an overview of the decommissioning
of radioactively contaminated facilitles, and discuss waste management support activitics at
ORNL. Each scction provides an overall summary of the waste categorization, a generic
description of the characteristics of the wastes, the status of current and future plans for
treatment, storage, and disposal (TSD) of the wastes, and the compliance status and
information regarding the support functions employed for cach waste category. Appendix
A provides an update to the original implementation summary since issuing the Oak Ridge
National Laboratory Implementation Plan for DOE Order 5820,24 on April 28, 1989,
Appendix B provides an updated listing of principal ORNL waste management documents
generated since issuing the implementation plan,

1.4 REGULATORY REQUIREMENTS
1.4.1 Federal and Scate Regulations
Operations programs must comply with the federal and state statutes and

regulations, the AEA, and DOE orders, The major federal and state statutes applicable
to waste management operations are summarized in the following paragraphs.



The RCRA of 1976, as amended by the Hazardous and Solld Waste Amendments
(HSWA) of 1984, regulates the multifaceted problems assoclated with hazardous waste
management, The primary objective of the RCRA s to protect human health and the
cnvironment, The secondary objective is to conserve valuable material and encrgy
resources by providing assistance to state and local governments for prohibiting open
dumping, regulating the management of hazardous wastes, encouraging recycling and
treatment of hazardous wastes, providing guldelines for solid waste management, and
promoting bencficlal solld waste management, resource recovery, and resource
conscrvation systems, The RCRA requires cradle-to-grave tracking of the fate and
disposal of hazardous waste from gencrator to transporter to treatment, storage, or
disposal. Thosc hazardous waste disposal sites that were closed or abandoned before
November 19, 1980 (cffective date of RCRA regulations) are regulated under the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) of
1980.

Fersons (including a federal facility) who generate, transport, treat, store, or
dispose of RCRA hazardous waste and persons who produce, burn, distribute, or market
any hazardous waste-derived fucls, or store regulated substances in underground tanks
must comply with the RCRA by notifying the EPA or authorized states of their activitics,

As amended by HSWA, RCRA Sect. 3004(u) requires corrective actions for
releases of hazardous constituents, RCRA Scct. 3004(v) mandates off-site corrective
actions. The RCRA provisions for corrective actions overlap to some degree with
CERCLA provisions—creating the need for coordination of RCRA and CERCLA
activitics, RCRA impacts all major categories of tasks planned including waste
management operations,

The stale of Tennessce is authorized (1) to administer its own RCRA program in
licu of the federal program (except for recent RCRA provisions under HSWA imposed by
the EPA pending issuance of comparable state regulations and (2) to regulate mixed
hazardous and radioactive wastes, The Tennessee Hazardous Waste Management Act and
its implementing regulations are administered by the Tennessce Department of
Environment and Conscrvation (TDEC), Division of Solid Waste Management, EPA
Region IV administers the [ederal RCRA program including certain HWSA provisions
that have been enacted by the TDEC,

The TSCA regulates, among other things, the use and disposal of matcrials
containing more than 50 ppm of PCBs, The TSCA applics to Wastc Management
Opcrations projects that deal with PCBs. Martin Marictta Encrgy Systems, Inc., policy is
to regulate the storage and disposal of materials containing greater than 2 ppm of PCBs,

CERCLA of 1980, as amended by the Superfund Amendments and
Reauthorization Act (SARA) of 1986, provides a federal mechanism to respond to the
hazards poscd by abandoned disposal sites and federal authority to respond to current
uncontrolled releases of hazardous and radioactive (since May 1989) substances from a
vessel (including transportation vehicles) or from any onshore or offshore facilities, The
act imposes strict liability on a broad class ol potentially responsible parties and cstablishes
funding (the "Superfund”) that enables the government cither to order the responsible
partics to clean up the spill or to seck reimbursement from the responsible partics after
the government has completed cleanup,

CERCLA also imposes reporting requirements on owners and operators of
currently operating vessels and facilities, In general, any releases of a reportable quantity
ol "hazardous substances” must be reported, and the responsible party must clean it up, A
"hazardous substance" is anything included on a "list of lists" compiled by referring to the



four major environmental statutes including the Clean Air Act (CAA), the Clean Water
Act (CWA), the RCRA, and the TSCA. As a result of the incorporation of the CAA into
CERCLA, CERCLA regulates releases of radioactive source, special nuclear, or by-
product material. The EPA is authorized to expand the CERCLA list by adding
compounds or mixtures that, when released into the environment, may present substantial
danger to public health or welfare or the environment.

Section 105 of CERCLA states that the government’s cleanup activity must be
conducted in accordance with the National Contingency Plan (NCP). The NCP '
establishes a blueprint for cleaning up releases to the water, land, or air and assigns
response authority to federal and state governments and private parties. The NCP details
response procedures including both immediate removal and long-term remedial actions.
Section 105 also authorizes the EPA to designate sites for inclusion of sites requiring
remedial action on the National Priorities List (NPL).

SARA amended CERCLA by inter alia (adding provisions specifically aimed at
federal facilities) and by increasing EPA enforcement authority. As amended by SARA,
CERCLA provides the framework for determining cleanup standards, schedules, and
evaluation of remedies.

The draft Federal Facility Agreement (FFA) between EPA Region 1V, the TDEC,
and DOE requires Oak Ridge Reservation (ORR) cleanups to be conducted in
compliance with both the RCRA and CERCLA/SARA.

ORR was placed on the NPL December 21, 1989. The FFA for ORNL was
approved in November 1991 by DOE, the EPA, and the TDEC in response to listing
ORR on the NPL. The ORNL FFA will become effective on January 1, 1992. The FFA
is intended to satisfy the requirements for an interagency agreement under Scct. 120 of
CERCLA. The agreement recognizes DOE's responsibilities under the National
Environmental Policy Act (NEPA) and the impact that the NEPA process may have on
developing schedules retained under the agreement. The agreement establishes a
procedural framework and schedule for developing, implementing, and monitoring
appropriate response actions at the site in accordance with CERCLA, the NCP, NEPA,
and Tennessee law. The agreement contains provisions for coordinating response actions
under CERCLA, the RCRA, and applicable state laws. Specifically, the agreement
establishes requirements for performing Remedial Investigation/Feasibility Studies
(RI/FSs) and identifies the nature, objective, and schedule of response actions to be taken
at the site. The agreement identifics operable units and the implementation of final
remediation actions. The agreement also establishes requirements for underground liquid
low-level waste (LLLW) tank systems to cnsure structural integrity, containment and
detection of releases, and source control for LLLW tank systems pending f{inal remedial
action at the site.

Effcctive May 13, 1991, DOE cntered into an agreement with the state of
Tennessee regarding DOE's provision of financial and technical support for state oversight
activities. The Tennessee Oversight Agreement applies to TDEC participation in the FFA
for environmental restoration of the ORR, oversight, monitoring, access, and emergency
response initiatives to ensure compliance with applicable environmental laws and
regulations. ORNL is obligated to a number of action items including a source
reduction/zero discharge study, an air emissions inventory, waste and residuc
characterization, and others,

NEPA of 1970 requires every federal agency to publicly address (prior to
initiation) the environmental impact of major federal actions that may significantly affect
the environment. These concerns arc addressed in documents such as Environmental



Assessments (EAs) or Environmental Impact Statements (EISs), which are made available
to the public and are circulated to other interested agencies. Secretary of Energy

Noltice 15-90 provides guidance for developing NEPA documentation. DOE Notice
5400.4 establishes DOE policy on integrating NEPA and CERCLA processes for
Environmental Restoration Program (ERP) projects.

The CAA is a comprehensive and complex federal statute designed to prevent and
to control air pollution from stationary and mobile sources. The CAA authorizes the EPA
to establish national standards for air quality that must be met by the states through
compliance with EPA-approved state implementation plans. These plans are also required
to contain standards for preventing significant deterioration of air quality in areas where
the ambient standards are already being met. Permits are required for specific air
emissions. CAA requirements may also become Applicable or Relevant and Appropriate
Requirements (ARARS) for CERCLA cleanups. Radionuclides are also regulated under
the CAA and Title 40 CFR Pt. 61, Subpart H, "National Emission Standard for
Radionuclide Emissions from Department of Energy Facilities."

Air emissions from ORR facilities are managed in accordance with DOE Orders
5400.1, 5400.5, 5480.1A, 5480.1B, 5480.4, and 5820.2A and guidelines of the CAA as
regulated by the TDEC Division of Air Pollution Control. TDEC has the primary
responsibility for ensuring compliance with the CAA within the state of Tennessee and for
protecting and maintaining Tennessee ambient air quality standards pursuant to the
Tennessee Air Quality Control Act. TDEC’s Division of Air Quality administers the air
permits program.

The CWA sets standards for, and regulates discharges into, surface waters and sets
pretreatment standards for discharges into publicly owned treatment works. Facilities, like
ORNL, that directly discharge wastewaters must obtain a National Pollutart Discharge
Elimination System (NPDES) permit. CWA regulations address technology-based effluent
limitations, water quality-based effluent limitations, new source performance standards,
control strategies for toxic pollutants, and thermal discharges. Water quality criteria
established under the CWA may become ARARS for CERCLA cleanups. At the state
level, water pollution is controlied through the Tennessee Water Quality Control Act and
implementing regulations. The NPDES permit program is administered by the Division of
Water Pollution Control within the TDEC.

The Safe Drinking Water Act (SDWA) scts regulatory standards for organic
chemicals and other pollutants in drinking water through two regulatory programs:
National Drinking Water Standards for Public Water Systems and Underground Well
Injection. SDWA Primary Drinking Water Standards are frequently used to establish
groundwaler protection standards pursuant to the RCRA and CERCLA.

1.4.2 DOE Orders

DOE and DOE contractors are subject to the requirements of DOE orders in
addition to the rcquirements of fedcral and state regulatory agencies. Therefore DOE
orders will impact waste management processes as well. DOE orders of significance to
waste management are summarized in the following paragraphs.

DOE Order 5820.2A, Radioactive Wastec Management, establishes policics,
guidelines, and minimum requirements for managing radioactive and mixed wastes. This
order requires that DOE LLW be managed to protect public health and safety and to
preserve the cnvironment. Waste management systems performance assessment (PA) of
all aspects of waste gencration is required including waste reduction, segregation,



minimization, and characterization; waste acceptance criteria; waste treatment, storage,
shipment, and disposal; and disposal site selection, design, operation, and
closure/postclosure.

~ Chapter V of DOE Order 5820.2A sets forth requirements for decommissioning
radioactively contaminated facilities. Planning for facility decommissioning must be
initiated duriny the design phase for new facilities and before termination of operations
for existing operational facilities, and must consider the 2-year budget cycle to ensure
adequate funding availability. Decommissioning project activities include facility
characterization, the environmental review process [i.e., the National Environmental Policy
Act (NEPA), RCRA, CERCLA, and SARA], and technical engineering planning, which
includes a Decommissioning Project Plan. Status reports on project activities must be
prepared in accordance with DOE Order 1332.1A or 4700.1.

Postdecommissioning activities involve final chemical and radiological surveys and
preparation of a project final report. The responsible field organization will compile a
Project Data Package. Long-term maintenance, surveillance,.and other safety controls will
be provided by the responsible program organization. The decommissioned property may
be released from DOE ownership according to the requirements of DOE Order 4300.1B.
DOE Order 5700.6B requires that quality assurance (QA) be maintained by using the
applicable requirements of American National Standards Institute/American Society of
Mechanical Engineers (ANSI/ASME), NQA-1, 1983, "Quality Assurance Program
Requirements for Nuclear Facilities."

DOE Order 5400.2A, Environmental Compliance Issue Coordination, establishes
the DOE requirements for coordinating significant environmental compliance issues by
creating a process within DOE for resolving conflicting compliance issues.

DOE Order 5400.3, Hazardous and Radioactive Mixed Waste Management,
establishes DOE hazardous and radioactive mixed waste policies and requirements. The
order clarifies DOE’s interpretation of the definition of "byproduct material"

(10 CFR Pt. 962) as it relates to RCRA regulation of mixed wastes, and establishes the
lines of authority at DOE-HQ for © CRA implementation. CERCLA requirements are
now addressed in DOE Order 5480.4. The order provides DOE policy resolving
RCRA/CERCLA overlap issues, integrating NEPA with RCRA/CERCLA processes, and
resolving organizational conflict of interest issues for RCRA/CERCLA contractors.

DOE Order 5440.1C, National Environmental Policy Act, provides DOE
guidelines for developing and routing NEPA documentation. DOE Order 5480.3, Safety
Requirements for the Packaging and Transportation of Hazardous Materials, Hazardous
Substances, and Hazardous Wastes, establishes requirements for the packaging and
transportation of hazardous materials, hazardous substances, and hazardous wastes. DOE
Order 1540.1, Materials Transportation and Traffic Management, establishes DOE policies
for management of materials transportation activities,. DOE Order 1540.2, Hazardous
Material Packaging for Transportation Administrative Procedures, establishes
administrative procedures for the certification and use of radioactive and other hazardous
materials packaging by DOE.

Other relevant DOE orders include DOE Order 5400.1, General Environmental
Protection Program, which establishes the environmental monitoring, waste minimization,
and pollution prevention requircments for DOE operation, and DOE Order 5480.1B,
Environment, Safety, and Health Program for DOE Operations, along with DOE
Order 5400.5, Radiation Protection of the Public and the Environment, both of which
outline environmental protection safety and health protection policies and responsibilitics.



1.5 OVERALL GOALS

The goal of the ORNL Waste Management Program is protection of the workers,
the public, and the environment. A vital aspect of this goal is to comply with all
applicable state, federal, and DOE requirements. Waste management requirements for
DOE wastes are detailed in DOE Order 5820.2A, and the ORNL Waste Management
Program encompasses all elements of this order. Compliance with the requirements of
this DOE order and other appropriate DOE orders, along with applicable TDEC and
EPA rules and regulations, prov’ ie the principal source of regulatory guldance for waste
management operations at ORNL.

As a goal, ORNL continues to place increased emphasis on minimizing the amount
of generated waste that will eventually require TSD. Steps taken to avoid generating
waste help decrease risks to on-site personnel, the general public, and the environment
and reduce operational costs. Another ORNL goal is to provide adequate TSD capacity
for the waste that is expected to be generated.

The goals for managing TRU waste include the preparation of the waste for safe
storage in an interim retrievable facility until facilities are available for permanent disposal.
The Waste Isolation Pilot Plant (WIPP), near Carlsbad, New Mexico, is the demgnatcd
disposal site for TRU waste.

The goals for managing LLW are to treat the waste to reduce its volume and
dispersability and to dispose of it in facilities that allow for increased environmental
protection. More efficient TSD of LLW will reduce potential future liabilities.

The goals for managing hazardous waste and mixed wastes are very similar. By
avoiding its generation and by destroying the hazardous nonradioactive constituents, the
problems and costs associated with waste management can be minimized.

Sanitary waste facilities are managed with the goal of landfilling solid sanitary
wastes in compliance with all applicable regulations. Operational goals are to reduce
waste generation and to develop cost-effective improvements to ensure regulatory
compliance and to reduce expenditures.



2. GENERAL SITE INFORMATION

This section provides the general characteristics of ORNL operations. These
characteristics include ORNL's organization and administration, documentation, support
activities, and site description pursuant to the requirements of DOE Order 5820.2A.

2.1 ORGANIZATION AND ADMINISTRATION
2.1.1 ORNL Mission

ORNL is a4 multiprogram laboratory operated for the DOE by Energy Systems.
ORNL’s mission is to conduct R&D activities for DOE and other U.S. government
agencies as well as for private industry and institutions. Currently, these research efforts
are focused in the areas of (1) magnetic fusion, (2) nuclear fission, (3) biological and
environmental basic and applied research, (4) conservation and renewable energy,

(5) fossil energy, and (6) basic research in physical sciences. The diversity of these
programs and the complement of unique research facilitics that support these activities
present equally diverse and unique environmental and waste management challenges.

2.1.2 Historical Development of Waste Management at ORNL

Since the beginning of operations at the site in 1943, significant changes have
occurred in the scope of R&D efforts and in the supporting waste management
requirements. While early site development focused on direct support of defense
programs during and following World War 11, the unique facilitics that were established
formed the nucleus of the multidisciplinary research laboratory that now exists. Similarly,
waste management requirements have changed over the years. Many of the existirg waste
management sites and facilities have evolved from what would now be classified as crude
disposal practices. Early waste management, which left significant environmental concerns
unsatisfied, was a product of the limited scientific knowledge of the day and the urgency
of the early mission. Control and treatment of waste streams from ORNL facilities is, and
has been, the continuing responsibilities of DOE and its managing site contractors since
the beginning of ORNL operations.

Over the past decade the awareness of environmental concerns has increased, and
major environmental legislation has been enacted at both the federal and state levels for
controlling existing and potential sources of pollution. As a result of this changing
regulatory environment, inspections, audits, and reviews have been conducted including an
evaluation by the DOE Tiger Team. These have revealed the need to accelerate activities
that protect ORNL employees, the general public, and the environment on a more
comprehensive basis, particularly through as low as rcasonably achicvable (ALARA)
dircctives. Facilities for treatment of discharges are being constructed or upgraded, and
results of earlier disposal practices are being addressed. Timely action is being taken and
will have to continue to bring ORNL into conformance with current and future
regulations and guidelines. Effluent monitoring has been used to aid waste management
operations and to ensure the safety of on-site personnel, the general public, and the
environment.

9
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2.1.3 Organizational Waste Management Structurcs

2.1.3.1 Martin Marictta Encrgy Systems, Inc.

The three sites on the ORR are operated for the DOE by Energy Systems.  As
the operating contractor, Energy Systems manages the environmental, safety, and health
programs at the sites and supports the DOE-OR organization in the management of the
overall environmental, safety, and health program. Energy Systems has a strong
environmental management organization and has organized to parallel the DOE-OR

Environmental Restoration and Waste Management Organization,

Within Energy Systems, cnvironmental restoration and D&D are the responsibility
of the Technical Operations Organization, an organization reporting dircctly to the
president of Energy Systems. The Technical Operations Organization has direct interface
with the DOE-OR Assistant Manager for Environmental Restoration and Waste
Management (AMERWM),

At ORNL, the Office of Waste Management and Remedial Actions (OWMRA) is
responsible for operating the waste management systems in full compliance with all
current regulations. Although the OWMRA reports through the ORNL line organization
to the ORNL director, they also report in a matrix manner to the Central Waste
Management Division (CWMD). An organizational overview of the Energy Systems
Environmental Restoration, Decontamination and Decommissioning, and Waste
Management Programs is shown in Fig. 1.

MARTIN-MARIETTA
ENERGY SYSTEMS
PRESIDENT

ORNL-DWG 91M-14681

l

TECHNICAL
OPERATIONS
VICE PRESIDENT

l

|

ORNL DIRECTOR
AND
VICE PRESIDENT
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VICE PRESIDENT

DECONTAMINATION AND
RESTORAIONDVSION b DECOMMISSICNING OPERATIONS APPLIED TECHNOLOGY
DIREGTOR PROGRAM ASSOCIATE DIRECTOR VICE PRESIDENT
DIRECTOR ‘
T
[ ! I 1
| OFFICE OF WASTE
HCQF;%EN}JSS ’;z‘gg;“ | MANAGEMENT AND CENTRAL WASTE
RMAANAGEH AM | REMEDIAL ACTIONS MANAGEMENT DIVISION
: DIRECTOR
T | T |
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Fig. 1. Organizational overview for the Encrgy Systems Hnvironmental Restoration, Decontamination
and Decommissioning, and Waste Management Programs.
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2.1.3.2 DOE-OR Ficld Office

DOE-OR has placed the overall responsibility for all environmental restoration
and waste management activities under the AMERWM. Within the AMERWM are three
divisions and two site offices: Environmental Restoration, Waste Management, Former
Sites Restoration, Weldon Springs Site Office, and the K-25 Site Office (Fig. 2).

. - ORNL-DWG 91M-14682
ASSISTANT MANAGER

R
ENVIRONMENTAL RESTORATION
AND

WASTE MANAGEMENT
1
| .
) ) I
ENVIRONMENTAL RESTORATION WASTE MANAGEMENT DIVISION | |
DIVISION |
!
FORMER SITES RESTORATION WELDON SPRINGS _
DIVISION SITE OFFICE K-25 SITE OFFICE

Fig. 2. AMERWM organization for the U.S. Department of Energy’s Oak Ridge Field Office.

Responsibility for overall planning, budget development, and program management
of corrective activities and waste management operations rests with the Waste
Management Division under the AMERWM. The Assistant Manager for Encrgy
Research and Development (AMERD) Organizations is the contractor officer
representative (COR) for ORNL. The Laboratory Operation Branch within AMERD is
responsible for the direct daily management and implementation of corrective activitics
and waste management activitics at ORNL. These activities are implemented by the
Energy Systems site manager who is responsible to the DOE-OR COR for reporting on
status and supporting the COR on meeting the planning, status, and monitoring
requirements of the DOE-OR Waste Management Division director. Implementation of
corrective activities and waste management operations at cach of the sites is the
responsibility of the respective Energy Systems site manager.

2.1.3.3 ORNL wastc managecment

Waste management operations at ORNL is the direct responsibility of the
OWMRA (Fig. 3). This division is responsible for the continued operation of the
radioactive, hazardous, mixed, and solid sanitary wastc management systems at ORNL in a
manner that protects the health and safety of workers and the general public, minimizes
impacts to the environment, and complies with all applicable regulations, rules, and
policies. The division is also responsible for remedial action functions that cover
surveillance and maintenance (S&M) of inactive waste sites and surplus radioactively
contaminated facilities and D&D of the contaminated facilitics. The OWMRA is
comprised of four line management scctions and two matrixed programs. The
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four sections are Waste Management Operations, Environmental Projects, Environmental
Programs Coordination, and Remedial Action. The two programs arc Wastc Management
and Decontamination and Decommissioning.

The Waste Management Program has programmatic responsibility for seven arcas:
solid waste activities; liquid and gaseous waste activities; coordination, certification, and
strategy development; environmental project management; TRU waste management; fiscal
analysis and reporting; and active LLLW System compliance management. This section
reports to the director of the OWMRA but is programmatically responsible to the director
of the Central Waste Management Division (CWMD). The D&D Program is responsiblc
for management of the ORNL D&D Program.

The Waste Management Operations Section is responsible for the management
and operation of the hazardous, radioactive, mixed, and sanitary solid waste systems. The
Waste Management Operations Section is made up of two major departments: the Liquid
and Gaseous Waste Operations Department (LGWOD) and the Solid Waste Operations
Department (SWOD).

The LGWOD is responsible for the safe operations necessary for management of
a number of ORNL liquid and gascous waste streams. The liquid waste streams include
radioactive process waste, radioactive LLLW, and various wastewater streams, The
LGWOD is not responsible for sanitary liquid waste streams including coal yard runoff,
sewage, or any liquid waste streams released to the watershed without treatment. The
sanitary liquid waste strcams arc the responsibility of P&E Division at ORNL. The
gaseous waste streams include those flows in the main ORNL plant area terminating at
the 3039 stack. The LGWOD is not responsible for gascous wastes going to other stacks
at ORNL,

The SWOD is responsible for ensuring the proper characterization, storage,
treatment, recycle, and/or disposal of radioactive, hazardous, mixed, and sanitary solid
wastes. ORNL waste management facilities include the SWSA SN storage arca for TRU
and SC wastes, the SWSA 6 disposal site for solid low-level waste (SLLW), the
Hazardous/Mixed Waste Management Area, and other hazardous/mixed waste tanks or
facilities.

The Environmental Projects Section provides engineering support to manage line
items (LIs) and gencral plant projects (GPPs) during functional/systems requirements
definition, feasibility studies, conceptual design, detailed design, procurement, and
construction. The LI and GPP arc required for upgrading, replacing, or constructing new
facilities or systems required to conduct waste management operations in an cfficient, safe,
and compliant manner,

The Environmental Programs Coordination Scction provides integration for
strategic and long-range planning activitics, project tracking, fiscal analysis, and periodic
progress reporting, Planning documents include the development of the DOE
Environmental Restoration and Waste Management Five-Year Plan, the supporting
Environmental Restoration and Waste Management Site-Specific Plan for the Oak Ridge
Operations Office, and the current year work plans,

The Waste Management Coordination and Planning Department provides detailed
strategy development and planning for continuity of waste management system
operations. The major function of this office is to develop viable strategics for the
compliant management of ORNL waste operations and to identify the need for the
upgrade, replacement, and construction of new facilitics. This office also develops and
maintains central programs for waste certification, generator training, and waste reduction.
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The Remedial Action Section is responsible for management, project planning, and
execution of S&M and D&D for surplus facilities, This responsibility includes the
following program management functions: sccuring funds to achleve DOE and ORNL
D&D program objectives, monitoring progress ol D&D activities against program budgets
and milestone commitments, and ensuring these activities are conducted in accordance
with all applicable environmental, safety, and health-related (ES&H) regulations and
DOE orders.

The proper implementation of waste management systems operations is ensured
through the ES&H compliance organization shown in Fig. 4. Within this organization is
the Oftice of Environmental Compliance and Documentation’s Environmental Compliance
Section. The Environmental Compliance Section provides guidance concerning and
interpretation of environmental protection standards and regulatory requirements to
ORNL staff and laboratory management to facilitate compliance with those standards and
requirements; evaluates the applicability of new or modified regulations and standards to
ORNL operations and research programs; prepares or coordinates the preparation of all
regulatory permit applications while ensuring their accuracy and completeness and
oversees the negotiation of those applications into operating permits; prepares responses
to notices of deficiencies or notices of violations issued by the regulators; prepares and/or
oversees the submittal of compliance-mandated documents (including closure plans,
postclosure plans, closure certifications, notifications, etc.), other reports, and associated
fee submittals to the regulators; maintains an environmental compliance commitment
calendar for ORNL; provides oversight and compliance assessment for the Laboratory’s
environmental permits and compliance programs; provides tracking of identified
noncompliances and other management issucs and facilitates their resolution and closure;
serves as a focal point for technical communications (both verbal and written) with
regulators; manages ORNL's aboveground and underground storage tank programs
(including environmental asscssments, corrective actions, and site closures); and provides
general support to the Agreement in Principle between Energy Systems, DOE, and the
state of Tennessee,

ORNL-DWG 91M- 14869
OFFICE OF
ENVIRONMENTAL COMPLIANCE
& DOCUMENTATION

|
[ il

ENVIRONMENTAL | | FIELD INTERFACE | | ENVIRCNMENTAL | yinonmMENTAL

COMPLIANCE AND OVERSIGHT DOCUMENTATION SURVEILLANCE

Fig. 4. Organization of the Office of Environmental Compliance and Documentation at ORNIL

2.1.3.4 Former LLWDDD and HAZWDDD Programs

Energy Systems, in cooperation with the DOE-OR, developed strategies and
program plans for the management of LLW and hazardous and mixed wastes. The first
cffort was the establishment of the Low-Level Waste Disposal Development and
Demonstration (LLWDDD) Program in 1986. The LLWDDD Program was responsible
for the development of a strategy and an implementation plan for managing LLW on the
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ORR. A draft of the proposcd LLWDDD strategy was submitted to the DOE-OR in
July 1987, A summary of both the strategy and the implementation plans for the Encrgy
Systems installations was preparcd and submitted to DOE-OR {n December 1988, Shortly
after the draft LLWDDD strategy was prepared in 1987, cfforts began later that year to
cstablish the Hazardous Waste Development Demonstration and Disposal (HAZWDDD)
Program. A HAZWDDD Program Plan was developed in 1988 and published in February
1989, The objective of the HAZWDDD Program Plan was to ensure that the Encrgy
Systems needs for TSD of hazardous and mixed wastes had been identified and that
efforts were under way to meet those necds,

In April 1989 the DOE-OR requested that Energy Systems evaluate the feasibility
of establishing & new organization responsible for the design, construction, and operation
of the new LLW disposal facilitics being developed as part of the LLWDDD Program.,
Also, this new waste management organization was to be separate from the gencrator
organizations. In May 1989 thc Reservation Waste Management Division (RWMD) was
established and reported to the K-25 Site manager, In establishing the RWMD, the roles
and waste management responsibilities of the RWMD and the DOE-OR installations were
identified. A decision was made by Encrgy Systems to phase out the LLWDDD and
HAZWDDD Programs in 1989, Issues and tasks identified by the two programs have
been assigned to appropriate Encrgy Systems organizations for implementation,

2.1.3.5 Central Waste Management Division

The RWMD was later renamed CWMD and now reports to the Applied
Technology Vice President, a central staff organization, Responsibilitics assigned to the
CWMD include the siting, design, construction, operation, and monitoring of new solid
waste disposal facilities (Fig 5). The CWMD has the lead in developing the Class L-I and
Class L-II LLW disposal facilitics for the ORR.

The CWMD provides support to the DOE-OR Rescrvation Waste Management
EIS. This EIS will assess the potential environmental impacts from waste management
activitics related to all three installations on the ORR: the Y-12 Site, the K-25 Site, and
ORNL. The acceptability of continued disposal of LLW on the ORR will be assessed,
ORNL OWMRA provided the CWMD with technical input and review during
development of the EIS,

The CWMD has also been assigned the responsibility for the preparation and
issuance of radiological PAs, as required under the DOE Order 5820.2A, for ORR LLW
disposal sites. The CWMD assigned the “esponsibility for developing the Solid Waste
Storage Areca (SWSA) 6 and the Interir Waste Management Facility IWMF) PA to the
OWMRA.

2.2 DOCUMENTATION

Various documents arc developed to guide and to support the waste management
program at ORNL; the Documentation Management Center (DMC) at ORNL is
responsible {or maintaining current revisions of all waste management documents.,
Information regarding both the applicable documents and the DMC s provided in the
following subsections.
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Fig. 5. Central Waste Management Division for Martin Marietta Vnergy Systems, Inc,

2.2.1 ORNL Wastc Management Guidance and Support Documents

In addition to the Oak Ridge National Laboratory Waste Management Plan, the

following documents are used to guide and to support the ORNL Waste Management
Program:

* the DOE Environmental Restoration and Waste Management Five-Year Plan,

* the Environmental Restoration and Waste Management Site-Specific Plan for the Oak
Ridge Operations Office (SSP),

* Activity Data Sheets (ADSs),
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¢ the Current Year Work Plan (CYWP),

* strategy docurnents, and

* the Active Sites Environmental Monitoring Program: Program Plan,
2.2.1.1 The DOE Five-Year Plan

The DOE Environmental Restoration and Waste Management Five-Year Plan is the
cornerstone of the DOE's long-term strategy in environmental restoration and waste
management, The plan consolidates DOE's three major arcas of nuclear operations:
those under the Assistant Sceretary of Defense Programs, the Assistant Secretary of
Nuclear Encrgy, and the Director of the Office of Energy Rescarch, The plan Is revised
annually to incorporate departmental progress and to reflect changes in planning as more
definitive cost estimates are developed for those actions required to meet compliance
obligations. This plan encompasses all radioactive, hazardous, mixed, and solid sanitary
waste activitles including applicd R&D activitles to accelerate the deployment of new
technologies in achleving better results at lower costs,

This plan encompasses three discrete activity areas: corrective activities,
cnvironmental restoration, and waste management operations, "Corrective activitics"
denotes activitics necessary to bring active and standby fucllitics into compliance with
federal, state, and local regulations. "Environmental restoration” includes the assessment
and cleanup of surplus facilitics and inactive sites. Waste Management Operations is
concerned with the TSD of wastes generated as a result of current operations at active
facilitics.

22.1.2 DOE-OR'’s Enviroamental Restoration and Waste Management Site-Specific Plan

On issuance of the DOE Environmental Restoration and Waste Management Five-
Year Plan, DOE-OR prepares and issucs a detailed site-specific implementation plan,
This plan encompasses environmental restoration and waste management activities at OR
facilities including ORNL. The OR SSP describes projected FY 1992 activitles and
provides funding summarics as well as descriptions of organizational structures, regulatory
issues, reporting requirements, and QA programs, The SSP is the vehiele for participation
by alfected parties at the regional/local level, Tt s also used by the DOE-OR and DOE-
HQ to measure progress in mecting DOE's goal for environmental cleanup, waste
operations, and technology development activitics,

In support of the OR SSP, ORNL prepares the ORNL portion of the Site-Specific
Plan, The ORNL SSP is combined with those from the K-25 Site and the Y-12 Plant Site
to form the Environmental Restoration and Waste Management Program Site-Specific Plan
Jor the Oak Ridge Operations Office.

2.2.1.3 Activity Data Sheets

ADSs arc used by ORNL to identify all environmental restoration, waste
management, and corrective actions projects; appropriate information on priority and
funding levels, budget reporting codes, and a short narrative description are provided,
ADSs arc the basic unit of description necessary to develop the comprehensive DOE
Environmental Restoration and Waste Management Five-Year Plan and will be updated
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annually, The 1994 ADSs are scheduled to be completed by March 1992 to support the
1994 budget submission,

2.2.1.4 Current Year Work Plan

CYWPs are prepared for programmatic waste management tasks cach fiscal year,
The following information is included:

* the task description,

* the task budget and spending schedule,
* the task gchpdulc, and

* milestones,

The budget information provided in the CYWP is developed to be consistent with
guldance received from the Encrgy Systems CWMD and DOE-OR.

2.2.2 Documentation Management Center

The DMC has the responsibility of maintaining quality records for the Waste
Management Operations Section at ORNL, The DMC developed the Documentation
Management Systcm (DMS) to perform this function. The DMS was conceived, designed,
and configured to meet requirements for NQA-1 document control and quality records for
the Waste Management Operations Scction, The scope and requirements of this QA-
based system operation arc contained in the Waste Management Operations Scetion
Procedure, WM-DMC-101. For additional information on thc DMS, sce Subscct. 8.3 of
this plan.

2.3 SITE DESCRIPTION

This subscction briefly describes the physical characteristics of the ORNL site that
arc relevant to waste management activitics,

2.3.1 Location and Sizc

ORNL, one of three industrial complexes located on the DOE ORR, is located in
an arca of hills and valleys approximately 8 miles southwest of the city of Oak Ridge in
castern Tennessee (Fig, 6). The ORR 38,306 acres is in a rural setting and is bounded by
the Clinch River and Tennessee Valley Authority (TVA) land on its castern, southern,
and western borders, ORNL s located on the southern border of the federal rescrvation,
Its principal R&D fucilitics consist of nuclear rescarch reactors, particle accelerators, hot
cells, engineering process development facilities, and rescarch facilitics in physics,
chemistry, biology, and the environmental sciencces,
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Fig. 6. Arca map indicating location of Oak Ridge National Laboratory.

ORNL and its accompanying buffer zone, encompassing 8771 acres, lic almost
entirely within the 6.5-mi* Whitc Oak Creck (WOC) drainage basin. The central ORNL
complex area is located in Bethel Valley (Fig. 7), which runs approximately in a northeast-
southwest dircction. Although the valley floor is highly developed within the central site
area, the surrounding terrain is wooded. White Oak Creck (WOC) passes to the south of
the developed area and leaves the valley through a gap in Haw Ridge into Melton Valley.
All the satellite facilities are located in Mclton Valley except the Tower Shiclding Facility,
which is on Copper Ridge, south of Mclton Valley. A few ORNL facilitics including the
Biology Division arc located at the Y-12 Site.
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The central ORNL complex, the SWSAs, and the outlying facilities (Fig. 7) occupy
about 1754 acres, or approximately 20% of the entire ORNL site. The remaining
7017 acres, or 80% of the entire ORNL site, is predominantly forested buffer zone.

Most of the land on the ORR is subject to forest management administered
through the P&E Division at ORNL. Forest management on the ORR has involved such
practices as the planting of pines on abandoned agricultural lands after acquisition of the
land by the federal government in the 1940s and 1950s, clearing of immature second-
growth hardwood-pine forests for planting of pine, and thinning and cutting of both
hardwood and pinc forests for pulpwood and sawtimber. Forest management objectives
are coordinated with those of other land uses on the ORR, such as waste management

activities.
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2.3.2 Demography

Except for the city of Oak Ridge, the land within 5 miles of the ORR is
predominantly rural and is used largely for residences, small farms, and pasture land.
Fishing, boating, water skiing, anc swimming are favorite recreational activities in the area.
The approximate location and population (1980 census data) of the towns nearest the
ORR are Oak Ridge (pop. 28,000); Oliver Springs (pop. 3600), 6.8 miles to the northwest;
Clinton (pop. 5300), 10 miles to the northeast; Lenoir City (pop. 5400), 6.8 miles to the
southeast; Kingston (pop. 4400), 6.8 miles to the southwest; and Harriman (pop. 8300),

8 miles to the west. Knoxville, the major metropolitan area nearest Oak Ridge, is located
about 25 miles to the east and has a population of about 183,000. Fewer than

5000 people live within 6 miles of the ORR center. The TVA Melton Hill and Watts Bar
reservoirs on the Clinch River form the southern, eastern, and western boundaries of the
ORR, and the residential sector of the city of Oak Ridge forms the northeastern
boundary.

2.3.3 Site Topography

Site topography is characterized by a series of alternating, elongated, and parallel
valley troughs and ridges trending northeast to southwest in general accord with the strike
of the underlying rock strata. The valleys have been eroded in areas underlain by the less
resistant limestone and shale strata, while the ridges are underlain by more resistant
sandstone, shale, and cherty dolomite formations.

Surface elevations range from about 740 ft at the Clinch River to about 1356 ft at
the crest of Melton Hill. The succession of alternating ridges and valleys in the ORNL
site area (in order from the Clinch River in the southeast to the northwest) is as follows:
Copper Ridge, Melton Valley, Haw Ridge, Bethel Valley, and Chestnut Ridge.

2.3.4 Climate

The Oak Ridge climate is typical of the humid southern Appalachian region. The
local climate is noticeably influenced by topography. The prevailing winds, as measured by
an on-site meteorological tower, are from the southwest and northeast under both stable
and unstable conditions. Average monthly wind speeds range from 5.2 ft/s in October to
8.2 ft/s in April. Differences in clevation have a measurable influence on the changes in
climate along a northwest-southeast axis. The average annual precipitation measured in
the Oak Ridge vicinity is 54.4 in, ranging from 37.4 in to 76.3 in. A trace or more of snow
has been reported each winter on record; the annual average snowfall is 10.4 in.

2.3.5 Geologic and Hydrogcologic Conditions

Nine geologic formations (Fig. 8) or groups ranging in age from Early Cambrian to
Early Mississippian have been mapped within the ORR. All the formations are of
sedimentary origin, either chemical (limestone and dolomite) or clastic (sandstone and
shale). From oldest to youngest, they include the Rome Formation, the Conasauga
Group, the Knox Group, the Chickamauga Group, the Sequatchic Formation, the
Rockwood Formation, the Chattanooga Shale, the Maury Formation, and the Fort Payne
Chert.
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Of the nine units mapped within the reservation, the four that underlic ORNL and
the WOC drainage basin from northwest to southeast are (1) the Knox Group, a
predominantly dolomite strata of Cambrian and Ordovician ages underlying Chestnut
Ridge to the north and Melton Hill and Copper Ridge to the south; (2) the Chickamauga
Group of Ordovician age, which underlies the main ORNL complex in Bethel Valley;

(3) the Rome Formation, shale, siltstone and sandstone unit of Cambrian age that
underlies Haw Ridge, separating the main ORNL complex from the satellite facilities
located in Melton Valley; and (4) the Conasauga Group, Cambrian-age shales interbedded
with limestones and siltstone that underlie the waste management TSD facilities in Melton
Valley. ‘
The rock is generally covered by a mantle of residual alluvial and colluvial material
in places more than 100 ft thick. Soils developed on the Rome, Conasauga, and
Chickamauga are generally thin (less than 16 ft but somewhat thicker where shale is
deeply weathcred). Knox residuum is generally thick but irregular.

In the Oak Ridge area the Knox dolomite and the Rome Formation are the
principal aquifers. The Conasauga Group is a potential low-yield groundwater source.
The Knox, located beneath Chestnut Ridge, is the major aquifer in the WOC basin. The
thick, weathered mantle seems to have a high-infiltration capacity and serves as a reservoir
feeding large solution cavities in bedrock. Springs at the base of Chestnut Ridge are a
primary natural source of base flow for WOC. Groundwater discharge from the Knox
beneath Copper Ridge is probably not into WOC basin but, instead, to the southeast
along the Clinch River.

The mean yield of springs and wells in the Knox Group used for public and
industrial water supplies is 268 gal/min. No estimate is available for mean well yield of
domestic water wells in the Knox Group. ‘

Depth to the water table varies both spatially and temporally. At a given location,
depth to water is generally greatest during the October-December quarter and least
during the January-March quarter. In Bethel Valley, depth to water table ranges from
1 to 35 ft, while in Melton Valley the range is from 1 to 67 ft. Seasonal fluctuations tend
to be greatest beneath hillsides. A seasonal variation of as much as 15 ft has been
reported for Melton Valley. The major portion of the industrial and drinking water
supplies in the Oak Ridge area is taken from surface water sources. However, single-
family wells are common in adjacent rural areas not served by public water supply systems.



3. RADIOACTIVE WASTE MANAGEMENT

ORNL radioactive waste management activities are primarily concerned with TRU
- waste and LLW. Small quantitiecs of NARM are generated and managed as LLW.,
ORNL does not generate HLW but stores a small quantity as an SC waste. TRU waste is
principally solid waste stored from previous operations; only a small amount of solid TRU
waste is currently being generated. Radioactive waste management operations include
solid, liquid, and gaseous waste management. activities.

3.1 SOLID WASTE

At ORNL, solid radioactive waste is segregated for on-site storage or disposal.
The decision tree for segregation and disposition of the various types of radioactive waste
generated at ORNL is presented in Fig. 9. The following subsections describe the
strategy, generic description, and characteristics of the waste and the status of treatment,
storage, and disposal facilities for TRU, LLW, and SC waste at ORNL. Table 1 lists the
quantities of solid waste generated and handled at ORNL during FY 1990-91.

ORNL-DWG 91M. 14045

RAD
WASTE
RH TRU LLW RH DISPOSAL-
e SEG | SWSA 6/STORAGE-
LLLW CASK FACILITY
CH SC CH
DISPOSAL-
STORAGE STORAGE
(7826, 7834,7879) (7827, 7829) SWSR &5 L RAGE:

Fig. 9. Decision tree for the segregation and disposition of solid radioactive waste at ORNIL.

Table 1. Quantitics of solid wastc gencrated at
Oak Ridge National Laboratory during

I'Y 1990-91
Quantity
Waste strcam 1990 1991

Radioactive:

« ‘Transuranic wastce 844 ft3 297 {1t}
* Low-level waste 44,444 11 69,711 ft?
Hazardous 336,098 1b 234,447 Ib
Mixed 33,033 1b 49,898 b
Sanitary 634,544 yd? 474,984 yd*

25
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3.1.1 Transuranic Waste

TRU waste is defined in DOE Order 5820.2A as radioactive waste that, without
regard to source or form at the end of the institution control period, is contaminated with
alpha-emitting TRU radionuclides that have (1) an atomic number greater than 92,

(2) half-lives greater than 20 years, and (3) an assay concentration greater than 100 nCi/g.
Heads of field elements can also determine that other alpha-contaminated waste, peculiar
to a specific site, must be managed as TRU waste. Waste contaminated with #°Cf, **Cm,
and 2*U in concentrations greater than 100 nCi/g are also handled as TRU waste at
ORNL, although they have not been formally declared as such by DOE-OR.

The majority of TRU waste stored at ORNL is from past operations. Currently,
ORNL activities generate small quantities of TRU waste [i.c., newly generated (NG) TRU
waste]. Most of the existing TRU waste storage facilities at ORNL are located in the
north arca of SWSA S (Fig. 10).

3.1.1.1 Strategy

Since 1970 in compliance with Directive DOE-TRU 8201 guidelines, ORNL has
been segregating and storing solid alpha-contaminated waste, pending the development of
an approved strategy for permanent disposal. The WIPP, located in New Mexico, is the
planned DOE disposal facility for all TRU waste including ORNL'’s. TRU waste to be
shipped to the WIPP must be certified to the waste acceptance criteria (WAC) of the
WIPP. Over the past several years ORNL has been developing the procedures for
certifying TRU waste for disposal at the WIPP. The projected availability of contact- and
remote-handled (CH, RH) TRU facilities is shown in Fig. 11.

Disposal at the Waste Isolation Pilot Plant. According to DOE Order 5820.2A,
TRU waste will be disposed of at the WIPP located in Carlsbad, New Mcxico. The WIPP
is under development by the DOE with the purpose of providing an R&D facility to
demonstrate the safe disposal of TRU wastes resulting from defense activities. The WIPP
is the planned destination for all certifiecd CH and RH TRU waste including mixed TRU
waste.

Prior to shipment of waste, WIPP personnel will validate the data package for
each waste shipment. Upon receipt of waste, WIPP personnel will (1) verify the package
or assembly identification numbers against the data package, (2) measure the external
radiation dose rate of the package and shipping container, (3) verify that contamination
levels on the package and shipping container surfaces are within acceptable limits, and
(4) review and process all shipping papers and manifests.

The waste will be stored retrievably during a period of up to S years from the first
emplacement of waste in the WIPP. The first shipments of TRU waste to the WIPP arc
expected in early FY 1992, ORNL may participate in the second year of the test
program. This phasc is called the Operations Test Phase. A 20-year operating period is
planned to follow the Operations Test Phasc.

CH-TRU waste. Solid TRU waste is segregated and handled based on the
radiological dose rate at the surface of the waste package. CH TRU waste is defined in
the WIPP WAC as TRU waste that has a surface dosc rate of <200 mrem/h and can be
handled by direct means without extensive shiclding,
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Fig. 11. Projected availability of transuranic waste facilitics at Oak Ridge National Laboratory.

Stored CH TRU waste. ORNL has a significant backlog of stored CH TRU waste.
The majority of the stored CH TRU waste is contained in 55-gal stainless steel drums;
only a small quantity is contained in 4 X 4 X 6 ft boxes. The CH TRU waste is stored in
below-grade concrete block facilitics in SWSA 5N, Approximately 22,000 ft* of CH TRU
waste is currently stored at ORNL.

The strategy for stored CH TRU waste is to certify the waste to the WIPP WAC
and to store the certified waste at ORNL awaiting shipment to the WIPP. Because of
recent changes in transportation requirements, almost all of the CH TRU waste stored at
ORNL will require repackaging. This includes approximately 2350 55-gal drums and
51 boxes.

Newly generated CH TRU waste. Currently, ORNL has only a few sources of
NG CH TRU waste. The five ORNL facilities that generate this waste are
(1) Building 7920, the Radiochemical Engineering Development Center (REDC);

(2) Building 3019, the Radiochemical Development Facility; (3) Building 2026, the High-
Radiation-Level Analytical Laboratory; (4) Building 5505, the Transuranium Research

Laboratory; and (5) the Isotopes Arca of ORNL. Building 7920 is the largest generator,
and Buildings 2026 and 5505 generate less, cach producing (in some cases) less than one
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55-gal drum per year. The estimated annual CH TRU waste generation rate is expected
to be 425 to 530 ft*/year from normal facility operations.

The strategy for NG CH TRU waste is to certify the waste for WIPP disposal.

For NG CH TRU waste, the generator is responsible for providing a WIPP-certificd
waste.

RH-TRU waste. RH TRU waste is TRU waste that has a surface dose rate of
>200 mrem/h and must be handled by remote means,

Stored RH TRU waste. The currently identified inventory of RH TRU solid waste
stored at ORNL facilitics totals 476 waste containers consisting mainly of concrete casks.
These 476 containers have approximately 8610 {t* of RH TRU solid waste; 6480 {t? is
considered retrievable. Retricvable RH TRU wastes (i.e., 94 casks) are stored in
SWSA 5N in a bunker. Concrete casks (i.e., 392 containers) buried in trenches in
SWSA 5N and SWSA 58 are considered nonretrievable and buried.

The strategy of stored RH TRU waste is to certify the waste to WIPP WAC by
retrieving and processing in the proposed Waste Handling and Packaging Plant (WHPP).
The mission of the WHPP is that of retrieving, receiving, repackaging, certifying, and
shipping RH and SC TRU waste.

NG RH TRU waste. The majority of NG RH TRU waste is generated during the
normal process operations of Building 7920. The current gencration rate is minimal,
D&D and remedial action activities will also likely produce RH TRU waste. The strategy
for RH TRU waste is to process the waste at the proposed WHPP for WIPP disposal
certification. ‘

TRU sludges. Sludges are contaminated with TRU radionuclides primarily because
of past liquid waste operations at ORNL. These sludges are cither residual heels in tanks
from past operations or the end product of waste evaporation. Sludges will be processed
and certified as RH TRU waste.

NG-LLLW System sludges. TRU-contaminated sludges currently being generated
at ORNL are primarily the result of operations at the Radiochemical Engincering
Development Center (REDC) (Building 7920). The existing LLLW System does not have
provisions for handling TRU-contaminated liquids separate from non-TRU LLLW waste
streams. Modification of the LLLW System to isolate TRU-contaminated liquid waste is
currently being studied.

Past LLLW System sludges. About 1.25 x 10° gal of sludge that is currently stored
in the gunite tanks and the Melton Valley storage tanks (MVSTs) is classified as RH TRU
waste. These sludges are the result of waste accumulation from the past 48 years of
ORNL waste operations, The sludges in the gunite tanks are residuals from sluicing
operations conducted several years ago when the majority of the gunite tank contents
were removed for hydrofracture disposal. Hydrofracture dispo. . was stopped in 1984 by
changing regulatory requirements. The sludges in MVST also resulted partly from this
process.

Also, various active and inactive tanks in the LLLW system contain residual heels
contaminated with TRU radionuclides. Characterization of these sludges has been
completed for inactive tanks by the ERP and for the active tanks by the Waste Operations
Program. The ORNL strategy for stored TRU sludges involves removal, solidification, and
certification to the WIPP WAC in the proposed WHPP.

Buricd TRU waste. Buried TRU waste at ORNL consists of the following:

* approximately 6200 m* of solid TRU wastc comingled with SLLW and disposed in
shallow-land burial trenches prior to 1970 (i.c., SWSAs 3, 4, and 5),
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* wastes in pits and trenches from past liquid waste disposal operations (l.e., four pits and
three trenches);

¢ contaminated soil sites from leaks in the liquid processing systems (also, some
contaminated soils from deteriorated waste packages in the solid waste burial sites), and

¢ some grout sheets below the New Hydrofracture Facility (NHF) [and possibly below the
Old Hydrofracture Facility (OHF)] that contain TRU radionuclides,

The final disposition of buricd TRU waste is a part of the ORNL RI/FS currently in
progress and is not specifically addressed in this plan, Buried TRU waste is not a part of
the WIPP mission as currently defined,

3.1.1.2 Generic description and characteristics of waste

TRU waste is classified as either CH or RH TRU waste, Sludges are a special
category of TRU waste that will be solidified, certified, and disposed of as a solid TRU
wastc, Sludges will be disposed of as CH or RH TRU waste and are discussed separatcly
in this subsection. The ORNL sludges are currently classified as RH TRU waste.

CH TRU Waste. CH TRU waste consists of miscellancous waste from glove box
operations (e.g., paper, glassware, plastic, shoc covers, and wipes), discarded high-
efficicncy particulate air (HEPA) filters, and discarded equipment (e.g., glove boxes,
processing equipment, etc.). The majority of the CH TRU waste has a surface dose rate
much less than 200 mrem/h (i.c., usually around 10 mrem/h or less).

CH TRU wasle is generally contained within polyethylene bags inside 55-gal
stainless steel drums. Metal paint cans, plastic buckets, and other similar containers are
also used to package waste inside the 55-gal drums. The {low sheet for handling newly
generated CH TRU waste is shown in Fig, 12,

The current inventory of CH TRU waste at ORNL is approximately 2350 55-gal
drums placed in storage facilitics or awaiting processing in the Waste Examination and
Assay Facility (WEAF) in SWSA 5. Also, a small quantity of CH TRU waste is stored in
51 boxes that are typically 4 x 4 x 6 {1,

Of the 2350 drums in storage, approximately 60% (i.c., 1364 drums) have been
characterized and arc known not to be mixed wastes, Of the remaining 986 drums,

204 drums are known to contain lcad and/or mercury and are handled as a mixed waste,
Also in storage arc 217 drums containing free liquids and 81 drums with unpunctured
acrosol cans or compressed gas cylinders. Insufficient data are available on the remaining
484 drums. Further work on characterizing the drums with liquids, gases, or unknowns is
ongoing.

RH TRU waste. Solid RH TRU waste consists primarily of miscellancous cell
waste (e.g., paper, glass, plastic tubing, shoe covers, wipers, cte.), HEPA filters from off-
gas cleanup systems, and discarded cquipment (c.g., processing racks, vacuum pumps,
furnaces). The unshiclded individual waste packages within the casks have radiation levels
that measure between 10 and 10,000 rem/h; the majority are below 100 rem/h. RCRA
materials in RH TRU waste primarily consists of lead that was used as shiclding and
limited amounts of mercury from discarded mercury vapor lamps,
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Fig. 12. Fow sheet for handling newly gencrated contact-handled transurankc waste,

RH TRU waste is typically contained in cylindrical concrete casks 4.5 ft in
diameter by 7.5 ft high. Wall thickness of the casks vary from 4.5 in, to 12 in. thick,
depending upon the radiation level of the contents. The majority of the RH TRU wastes

. inside the concrete casks are also contained inside polycthylene bags, Smaller waste
packages such as 3-gal plastic buckets, 1-gal paint cans, and 5-gal metal cans are packaged
within the polycthylene bags. Also 10-gal fiber drums and 30- and 55-gal carbon and
stainless steel drums have been used to package waste material before placing the waste in
concrete casks. The RH TRU waste currently stored within SWSA 5N at ORNL consists
of 90 cylindrical concrete casks stored in Building 7858,

Sludges. TRU sludges in storage in the gunite tanks are residual heels from
sluicing opcrations between 1980 and 1984 when the majority of the gunite tank contents
were removed for hydrofracture disposal at the NHF. The sludges in the MVST arc a
result of past (i.e., hydrofracture disposal) and present (i.c., solidification) sluicing
operations. These sludges have a relatively high water content and a density of about
1.2 to 1.5 g/em®. The surface dose rates of these sludges are about 10 rem/h (unshielded).

After processing, the majority of these sludges will be certified as RH TRU waste,
The quantity of RH TRU sludges in the gunite and other inactive tanks and the MVST is
estimated to be 1.25 x 10° gal. The quantity of RH TRU sludges contained in the
remaining active LLLW tanks has not been evaluated. The current treatment method for
LLLW produces a sludge that will require classification as RH TRU. Sludges from the
Waste Evaporation Facility have a density of about 1.2 g/em®,

3.1.1.3 Treatment facilitics
Treatment facilitics for solid TRU waste do not currently exist at ORNL,

However, the WEAF and the proposed Waste Certification and Characterization Facility
(WCCF) will serve as inspection facilitics for the examination of TRU waste and SLLW.,



To remain consistent with the preseribed plan format, these facllities are included in this
subscction describing treatment Lacilities,

CH TRU Waste. The proposed treatment facility tor CH TRU waste I8 the
WHPP, The WHPP s discussed under the RH TRU subscction that follows, The WEAF
and the proposed WCCF arce described in the following paragraphs,

Waste Examination and Assay Facility. The WEAF (Building 7824) is a
50 x 100 ft factlity located approximately 300 ft south of Building 7831 in SWSA SN, The
fucility houses equipment for nondestructive examination (NDE) and nondestructive assay
(NDA) of CH TRU and SLLW as well as personnel offices and a control room. NDE
and NDA cequipment located in the WEAF includes the real-time radlography (RTR) unit,
the Passive/Active Neutron Assay System, and the Segmented Gamma Scanner.

Environmental monitoring, Constant air monlitors operate to detect both alpha and
beta/gamma cmissions, An alarm sounds when a preset level of emissions is detected,

Permitting status. An RCRA permit is not required to operate the WEAF.,

Facility status. The WEAF is currently operational,

Waste Characterization and Certification Facility. This facility is planned to replace
the WEAF for NDA and NDE of waste, as required to meet WAC for storage and
disposal of TRU waste and LLW., The facility will house nondestructive inspection
equipment for RTR and assay of drummed and boxed waste, Remote handling equipment
will be provided to move waste containers within the building, The building will also be
equipped with a HEPA-filtered ventilation system and other utilitics. |

Environmental monitoring. The facility will be equipped to meet current and
anticipated environmental monitoring requirements,

Permitting status. The need for an RCRA permit is not anticipated. An EA will
be prepared to meet NEPA documentation requirements,

Fucility status, This ucility was planned as a 1994 LI project; total estimated cost
(TEC) was expected to be $16.,0M. The project was not approved for FY 1994 funding,
and a new funding year has not been established, The functional design requirements for
the facility arc currently being finalized, The facility is to be located in SWSA 7.

RH TRU waste. No facilitics cxist at ORNL for the treatment of RH TRU waste.
The WHPP is the proposed acility for processing the stored solid RH TRU waste and
sludges.

Waste Handling and Puckaging Plant 'The WHPP is a proposed major acquisition
designed to process stored RH TRU waste and TRU-containing sludges. The WHPP will
be designed to process sludge stored in the MVST, to process solid RH TRU waste stored
in bunker(s), and to certify and package TRU transfers and solidify waste for shipment to
the WIPP. The WHPP will be capable of recciving casks of dillerent sizes, off-site wastes,
and liquid and sludge from ORNL's MVST. The main processing hot cell will be remotely
operated and remotely maintained and have the capacity for unpackaging, characterizing,
volume reducing, assaying, and repackaging the waste.

The proposed site of the WHPP, showing its relationship with the main ORNL
complex and other TRU waste facilitics, is depicted in Fig. 13. A conceptual cutaway of
WHPP showing cquipment layout and process flow is shown in Fig. 14.

Environmental monitoring. The facility will be equipped to meet current and
anticipated environmental monitoring requirements,

Permitting status.  An EIS will be submitted to meet NEPA requirements, The
WHPP will be an RCRA-permitted facility.
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Facility status, OWMRA will seck funding for the WHPP as an FY 1995 LI
project. Preliminary cost estimates for the WHPP indicate a TEC of $280M as a 1995 LI
If the WHPP is funded as a 1995 LI, it will be operational in FY 2002,

3.1.1.4 Storage facilitics

The locations of solid TRU waste storage facilities and trenches in the north arca
of SWSA 5 are shown in Fig. 15. Sludges are stored in the MVST and in cleven or more
of the inactive tanks. The inactive tanks containing TRU sludges are located in the main
ORNL complex and at the OHF. In addition, unknown quantities of sludge may be
stored in various active tanks in the LLLW System. Most of these active tanks are
located in the main ORNL complex.

CH TRU waste. CH TRU waste is currently stored in Buildings 7834 and 7826.
Buildings 7823 and 7879 arc staging facilitics for drummed waste and for the temporary
storage of boxed waste. Two new CH TRU storage facilitics are planned.

Building 7823. Building 7823 is a single-level, semiunderground building of
approximately 4200-ft* with a concrete floor, steel supports, wire {abric ceiling, and metal
roof and walls. Located in SWSA SN, the building was used for the temporary storage of
TRU glove boxes and 55-gal drums of SLLW. It is currently used for storage of mixed
wastes (Subsect. 5.1.4.3).

Environmental monitoring. The staging facility is monitored periodically by health
physics surveys and visual inspections,

Permitting status. The facility is currently operating under RCRA interim status.
Current plans arc to upgrade and to permit this facility as an RCRA Part B facility.
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Facility status. Building 7823 was phased out as a TRU staging facility in early
1991 on completion of Building 7879. The [facility is currently used as a mixed waste
storage facility. When permitted, this facility could be used to store TRU or mixed TRU
waste. ‘ ‘

Buildings 7826 and 7834. Current facilities for storage of drummed (55-gal)

CH TRU waste consist of two nearly identical facilities (Buildings 7826 and 7834).
Building 7826, the oldest of the CH TRU storage facilities, is a concrete block structure
built approximately 85% below-grade. The facility has 24 storage compartments or cells,
cach of which will hold 64 55-gal drums for a total capacity of 1536 drums. The drums are
stacked four layers high in each cell.

Building 7834 is very similar except the 24 storage cells will each hold 80 drums
(when stacked five layers high) for a total capacity of 1920 drums. Also, this newer facility
has removable concrete roof plugs instead of the sheet metal roof covers used in the 7826
facility. ,
Environmental monitoring. Monitoring of Building 7834 and 7826 is primarily
conducted through the sampling of sumps located in each of the storage cells. Each cell
contains a floor drain and a sump that empties to an external catch basin. The catch basin
is sampled monthly.

Permitting status. The facilities are currently operating on an RCRA interim status
permit. The interim status ends in November 8, 1992, and closure of these facilities must
be initiated at that time.

Facility status. These facilities will be phased out as a CH TRU storage facility.

Building 7879. Building 7879 is a metal Butler-type building (50 x 83 ft) used for
temporary storage of TRU SLLW. The facility has a sealed concrete floor with curbing to
meet RCRA requirements. The facility was designed to store about 1000 drums with a
20 x 46 ft arca reserved for storage of steel boxes.

Environmental monitoring. The facility was designed and equipped to meet all
applicable environmental and personnel monitoring requirements as specified in the
RCRA, DOE orders, and other applicable regulations.

Permitting status. The facility is currently operating under an RCRA interim status
permit. The facility will be an RCRA Part B permitted facility.
| Facility status. The facility began operation in early 1991.

Buildings 7572 and 7577. Two new CH TRU waste storage facilities arc planned
to replace cxisting CH TRU storage facilities, Buildings 7826 and 7834. The new facilities
will be aboveground metal Butler-type buildings having sealed concrete floors and curbing |
to meet RCRA and DOE requircments. The facilitics will have storage capacities of
approximately 3000 55-gal drums. Both facilities will be located in SWSA 7.

Environmental monitoring. The facilities will be designed to meet all applicable
environmental and personnel monitoring requirements as specificd in RCRA, DOE
orders, and all other applicable regulations.

Permitting status. The facilitics will be RCRA Part B pcermitted. An EA was
submitted to DOE in September 1991 to meet NEPA requirements.

Facility status. Building 7572 is a 1990 GPP with a TEC of $1.1M. Functional
design requirements and a conceptual design for the facility have been prepared.
Construction will begin after DOE approves the EA; construction is to be completed in
FY 1993. Building 7577 has been proposed as a 1994 GPP.

Building 7574. A ncw waste storage facility is planned for long-term storage of
5500 {t* (733 drums) of CH TRU waste from Nuclear Fuel Services, Inc. (NFS). The
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waste will be temporarily stored in the new TRU SLLW Staging Facility, Building 7879.
Building 7574 will be nearly identical to Building 7879 and will be located in SWSA 7.

Environmental monitoring. The facility will be designed to meet all applicable
environmental and personnel monitoring requirements as specified in the RCRA, DOE
orders, and all other applicable regulations.

Permitting status. The facility will be permitted as an RCRA Part B facility. A
revised EA was submitted to DOE in August 1991 to meet NEPA requirements.

Facility status. This facility is planned as a 1991 GPP. The preliminary proposal
was approved and sent to DOE-OR in August 1991,

RH TRU waste. RH TRU waste at ORNL is currently stored in an earth-
sheltered building (7855) and in trenches in SWSA 5. The locations of the RH TRU
waste storage facility and the trenches containing stored RH TRU wastes are shown in
Figs. 10 and 15. A new RH TRU waste storage facility is planned to be located near the
WHPP. The facilities used for the storage of the RH TRU sludges are discussed under
LLLW (Subsect. 3.2.2).

Building 7855. The storage bunker currently used at ORNL for storing RH TRU
waste in concrete casks is Building 7855. Building 7855 is a three-sided, one-story,
concrete block structure on a reinforced concrete slab with a reinforced concrete roof and
is largely underground. The structure is a minimum of 2 {t below-grade except for the
open south-facing side.

The structure is divided into four bays by concrete block walls that extend from
the floor to the roof. Each bay of the facility is approximately 15 ft wide, 45 ft long, and
10 ft high. Each bay of the facility has adequate area to hold 27 concrete casks, giving a
total capacity for the facility of 108 casks. When a bay is filled, a concrete block wall is
constructed across the bay to provide shielding and to close off the bay. When retrieval
becomes necessary, the walls will be removed, and the TRU containers will be retrieved.

Environmental monitoring. Each bay contains a sump and a drain system for
collection of groundwater or any leakage from the stored casks. The collection system is
sampled monthly. Pipe sleeves penetrate various locations in the roof to allow for air
sampling.

Permitting status. The facility is currently operating under an RCRA Part B
permit.

Facility status. The facility has been in operation since 1979 and will continue to
be used until the WHPP becomes operational and the inventory of the RH TRU waste
stored in the facility is processed in the WHPP.

RH TRU Waste Storage Bunker. The RH TRU Waste Storage Bunker project is a
1989 GPP to provide additional storage capacity of RH TRU waste in concrete casks.
The facility will be an earth-sheltered structure similar to the configuration of Building
7855. A front elevation view of a typical RH TRU storage bunker is shown in Fig. 16.
The bunker will have four bays and a storage capacity of 108 casks; cach bay will hold
27 casks. The bunker will be located adjacent to the proposed WHPP and near the new
hydrofracture facility. The proposed location of the new RH TRU storage bunker is
shown in Fig. 17.

Environmental monitoring. The facility will be designed to meet RCRA permitiing
requirements and all other environmental and personnel monitoring requirements as
specified in DOE orders and all other applicable regulations.

Permitting status. The facility is listed on the RCRA Part A permit application,
and the RCRA Part B requirements have been identified. An RCRA Part B permit
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Fig. 16. Front elevation of a typical remote-handled transuranic storage bunker.

application will be prepared. An EA was submitted in September 1991 to meet NEPA
requirements.

Facility status. Design was completed and certified for construction in
February 1990. Bidding for the project is on hold pending NEPA approval. Construction
will begin after DOE approves the EA; completion is expected in FY 1993,

RH TRU in burial trenches. The location for RH-TRU waste stored in trenches
in SWSA 5N is shown in Fig. 15. Twenty-seven trenches, used between 1970 and 1979,
contain 274 waste containers. The estimated quantity of RH TRU waste buried in this
manner is 200 concrete casks, 72 wooden boxes, and 2 drums.

Environmental monitoring. Monitoring of TRU waste stored in burial trenches is
conducted by the routine environmental survei!lance program for SWSA 5. Groundwater
evaluations are being conducted as a part of ORNL RI/FS activities.

Permitting status. The buried RH TRU waste in the trenches in SWSA 5N is
considered to be stored under RCRA interim status. ORNL/DOE have requested that
the SWSA 5N trenches be removed from the RCRA interim status permit and closed
under CERCLA. The waste would be declared nonretrievable and buried. The TDEC
and the EPA have indicated that they would approve this change, but final approval has
not been received.

Facility status. RH TRU storage trenches were used between 1970 and 1979.
Trenches have not been used for interim storage since the RH TRU bunker
(Building 7855) became available in 1979.

3.1.1.5 Status of support systcms

Training. TRU waste generator training is required for all personnel involved in
loading, handling, and examining TRU waste packages prior to being authorized to
perform their duties. Specific guidance is given to certifying TRU waste and preparation
for CH TRU waste destined for the WIPP.

Training courses on the "Proper Packaging of Transuranic Waste" were held in
November 1988, March 198", Scptember 1989, and December 1989, The program began
routine (monthly) course offerings in April 1990. The new generator training program
presents the TRU requirements in tandem with the SLLW requirements.  Generators of
TRU waste are required to attend both SLLW and TRU waste generator training. All
personnel who package TRU waste at ORNL are required to complete this course
satisfactorily every 2 years, which includes attending the training program and passing a
written examination. RCRA training is required annually for personnel involved in
handling TRU mixed wastes at ORNL (Subscct. 4.1.6.1).
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Certification. The first TRU waste certification plan at ORNL was developed in
May 1984. In May 1985 the WIPP Waste Acceptance Criteria Certification Committee
(WACCC) audited the ORNL TRU Waste Certification Program. Several items found to
be inadequate or deficient resulted in a significant effort at ORNL to correct the
problems. In September 1985 a revised certification plan was submitted to the
WIPP WACCC.

An internal QA audit of the ORNL TRU Waste Program was conducted during
December 1985 and January 1986. In January 1986, following a recommendation of the
audit team, all TRU waste activities at ORNL were consolidated under a single program
manager; additional emphasis was placed on the certification program. The certification
program was found to be acceptable and was approved by WIPP in June 1986.

An internal QA audit was performed on the NG CH TRU Waste Certification
Program on December 13-14, 1988. Specific areas addressed by this audit were the
Isotopes Production Area (Buildings 3033, 3038, and 3047), Mass Spectroscopy
(Building 9735), drum procurement and distribution, and the results of previous audits.
New findings and obscrvations were related to the need for formal QA plans, document
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control, drum identification and traceability, drum labeling, and waste operations
procedures.

A draft QA plan for the ORNL TRU Waste Certification Program was prepared
and distributed for comments in July 1989. The new QA plan was developed as a result
of a recommendation from the December 1988 internal QA audit of the CH TRU Waste
Certification Program at ORNL. This docunent, which was made final on September 29,
1989, provides an independent QA plan to be used in conjunction with the ORNL TRU
waste certification document.

An internal QA audit of ORNL TRU waste generators and the certification
program was conducted during December 1990; no major program deficiencics were
identified. Subsequently, the WIPP WACCC audited the ORNL TRU Waste
Certification Program in February 1991. That audit resulted in the identification of three
findings: (1) the need to submit the QA plan formally to the WACCC; (2) the nced to
document the RTR verification activity as a "special process," and (3) the need to establish
the maintenance of duplicate file points as prescribed by the QA plan.

During FY 1989, investigations into the facility requirements for loading and leak-
testing the TRUPACT II shipping package were conducted at ORNL. The TRUPACT 11
is a Nuclear Regulatory Commission (NRC)-approved CH TRU waste shipping package
that will fit on a flat bed trailer that will be used for shipping CH TRU waste from ORNL
and other DOE sites to the WIPP. The scope of the investigation was to determine what
facilities, equipment, and personnel were needed to package and to ship ORNL’s TRU
waste to the WIPP. A plan is being evaluated for WIPP to provide the fixtures and
trained personnel needed to perform this packaging function for those sites that generate
small amounts of CH TRU waste. Five generator sites (including ORNL) plan to share
the TRUPACT II loading fixtures, sharing the initial cost for the fixtures and associated
equipment. At this time the Mobile Loading System is planned to be used for loading
TRUPACT II carriers at ORNL.

Data base management. A computer data base is currently being used at ORNL
to monitor the generation rates of radioactive wastes. The Solid Waste Information
Management System (SWIMS) is the repository of information on the generation of solid
radioactive waste, both LLW and TRU waste.

3.1.1.6 Updatc of implementation summary table

Appendix A provides an update to the original implementation summary for
management of transuranic waste that was provided in the ORNL Implementation Plan for
DOE Order 5820.2A4 issued April 28, 1989. The format in Appendix A duplicates the
format of the requirements for the management of TRU waste contained in
DOE Order 5820.2A. Many activities planned for achieving compliance with the order
are applicable to more than onc requirement. To avoid duplication of costs for achicving
compliance, cross-referencing between requirements is used extensively. Revisions to the
original table are underscored.

The most significant revision to the table occurs under requirement b(1). The
TEC for the WHPP has been increased from $130M to $280M, and the project date has
been moved from FY 1992 to FY 1995. The $130M was a preliminary estimate based on
carly feasibility studies, and the $280M is based on conceptual work to date. Other
revisions to the table are very minor and reflect, primarily, points of edification.
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3.1.1.7 Line item and general plant projects

A listing of proposed LI and GPPs for TRU facilities at ORNL is provided in
Table 2. This table indicates the project title, TEC, funding type (i.e., DOE program
budget code), and the respective fiscal year for funding.

Table 2. Line item and general plant projects for transuranic
waste facilitics at Oak Ridge National Laboratory

TEC? Funding Fiscal
Title (3 x 1,000) type year
Line item projects
Waste Handling and Packaging Plant $280,000 EW 1995
Waste Characterization and Certification Facility 16,000 EX 1994
General plant projects

Remote-handled transuranic Waste Storage Bunker | 904 EW 1989
(Building 7883)

Contact-handled transuranic Storage Facility (Bullding 7572) 1,100 Ew 1990

Waste Examination and Assay Facility upgrade (Building 7824) 1,100 W 1990

Nuclear Fuel Services, Inc., Waste Storage Facility 1,100 EwW 1991
(Building 7574)

Transuranic Waste Storage Facility (Building 7577) 1,100 EW 1994

“Total estimated cost.
’FY for planning; not currently funded as an FY 1994 LI,

3.1.2 Low-Level Waste

LLW is radioactive waste that cannot be classified as HLW, TRU waste, spent
nuclear fuel, or a by-product material as defined by DOE Order 5820.2A. In general,
LLW contains radionuclides that are beta-gamma emitters with relatively short half-lives.
LLW is also characterized as radioactive waste containing less than 100 nCi/g of TRU
radionuclides.

3.1.2.1 Strategy

On an annual basis ORNL generates LLW and extremely small volumes of waste
containing NARM. Past management practices did not differentiate NARM waste from
LLW. According to DOE Order 5820.2A, small volumes of NARM waste can continue to
be managed as LLW. However, NARM wastes are regulated by the EPA. An action
plan is under development to address reportable quantities of NARM, and the new WAC
will require waste generators to identify and to quantify NARM waste.,

The decision tree for the segregation and disposition of various types of LLW is
shown in Fig. 9 (Subsect. 3.1).

Current practice. Currently, LLW is separated primarily for handling purposes to
minimize the radiation exposure to operating personnel during treatment, storage, and
disposal onerations. The LLW scgregation categories are presented in Table 3.
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Tabie 3. Current solid jow-level waste scgregation categorics

Waste type Description
Contact-handled 200 mrem/h
low-level waste * compactible (plastic, rags, etc.)
(LLW) * noncompactible (metal, wood, etc.)
* solidified sludges
Remote-handled >200 mrem/h
LLW * reactor/hot cell debrls
* solidified sludges
oy LLW that contains >1 g ®*U per container
Biological LLW of a blological nature
Asbestos LLW containing friable ashestos
Suspect Waslte that has no measurable contamination by

radiation survey but must be handled as a category
of LLLW and disposed of in a controlled trench
because of its history and the potential for internal,
undetcctable contamination

Until 1986 all LLW including LLW mixed with hazardous waste (i.c., mixed wastc)
generated at ORNL was disposed of on-site by shallow land burial generally in unlined
trenches and auger holes. SWSA 6, which is the active disposal area at ORNL, has been
used for LLW disposal since 1969. Starting in 1984 the practice of shallow land disposal
on the ORR came under closer scrutiny by federal and state regulators and DOE officials.
As a result of federal and state regulatory pressure, major changes in the operation of
SWSA 6 were initiated in 1986 including (1) the exclusion of all mixed waste from disposal
in SWSA 6, (2) the usc of greater confinement disposal (GCD) techniques such as
concrete silos and lined auger holes for disposal of CH and RH LLW, and (3) the siorage
of some CH LLW at the K-25 Site and of all mixed waste at ORNL. The current LLW
operating strategy at ORNL was initiated in 1986. Because of the disposal practices in
SWSA 6 prior to 1986, some arcas in SWSA 6 are being remediated under an interim
status RCRA closure plan with the TDEC. These remediation activitics are coordinated
with current waste disposal operations. Bccause of revised closure plan schedule
agreements, plans are now to phase out the GCD below-grade disposal operations in
SWSA 6 and to begin closure by December 1993,

LLWDDD Program. In 1986 Encrgy Systems cstablished the LLWDDD Program
to develop a comprehensive strategy for managing LLW on the ORR. The strategy
developed by LLWDDD established "classes" (i.c., Class L-I through L-IV) of disposal
technologies for managing on-site gencrated LLW depending on the specific isotopic
composition and concentration in the waste. A draft of the proposed LLWDDD strategy
was submitted to the DOE-OR in July 1987. A summary of both the strategy and the
implementation plans prepared by Energy Systems installations was prepared and
submitted to DOE-OR on December 16, 1988. ORNL was assigned the responsibility for
the design and construction of the Class L-II IWMF and the overall management
responsibility for the Tumulus Disposal Demonstration Project (TDDP),

In the implementation of the LLWDDD strategy, a site-specific pathways analysis
was going to establish the specific waste concentration limits for the various waste disposal
technologics. Class L-IIT disposal was dropped because of the unproven nature of the
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disposal technology and uncertainties associated with performance and intruder protection,
Storage for Class L-III and Class L-IV was proposed. As previously described in
Subsect. 2.1.3.4, the formal LLWDDD Program was phased out in 1989, and the issues
and tasks identified by the program were reassigned to various Energy Systems
organizations. However, Classes L-I through L-IV continue to be used to designatc
planned storage or disposal facility types, although formal waste concentration limits wiil
now be based on site-specific radiological performance assessments as required by
DOE Order 5820.2A. Figure 18 provides the anticipated schedule and the expected
duration of the availability of treatment, storage, and disposal facilities for managing
ORNL's SLLW.

Performance assessments. DOE Order 5820.2A, Chap. 111, requires that each
operating LLW disposal facility meet radiological performance objectives:

* to protect public health and safety in accordance with standards specified in
environmental health orders and other DOE orders;

* (o ensure that external exposure to the wastes and concentrations of radioactive
material that may be released into surface water, groundwater, soil, plants, and animals
results in an effective dose equivalent that does not exceed 25 mrem/year to a member
of the public (releases to the atmosphere should maintain releases of radioactivity in
efflzents to the general environment as low as reasonably achievable);

* to ensure that the committed effective dose equivalents received by individuals who
inadvertently intrude into the facility after loss of active institutional control (i.e.,
100 years) will not exceed 100 mrem/year for continuous exposure or 500 mrem for a
single acute exposure; and

* to protect groundwater resources consistent with federal, state, and local requirements.

DOE Order 5820.2A requires a site-specific PA on all new disposal facilities and for any
disposal facility that was in operation as of September 26, 1988. The OWMRA has been
assigned the responsibility for the preparation and the issuance of the radiological PA for
SWSA 6 by CWMD.

A preliminary PA was prepared for disposal technologies and active disposal units
(as of September 26, 1988) in SWSA 6 and for the proposed Class L-II IWMF located in
the southwestern portion of SWSA 6. The draft report was submitted to DOE in
September 1990 for review by the DOE Peer Review Panel. The preliminary PA
indicated that many of the disposal units in SWSA 6 do not presently meet the
performance objectives of DOE Order 5820.2A. Design changes and significant
reductions in allowable waste concentrations appear to be necessary for these disposal
units to approach compliance with the performance objectives. Work is ongoing to
evaluate the uncertainties and improve the analysis in the PA. A final report will be
issued that reflects the resolution of the comments reccived by the
DOE Peer Review Pancl. The final PA for SWSA 6 and IWMF is scheduled to be
delivered to DOE-OR for submittal to DOE-HQ during FY 1993.

The current strategy for managing ORNL LLW is to develop radionuclide
concentration limits for cach disposal technique at SWSA 6 and the IWMF based on the
final results of the performance assessment,
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3.1.2.2 Generic description and characteristics of waste

Approximately 50,000 ft*/ycar of SLLW s routinely handled at ORNL, The
majority of SLLW is CH waste having a radiation level less than 50 mrem/h, As presented
in Table 3, the varjous categorics of SLLW at ORNL are discussed in the following
subsections.

CH LLW. CH LLW is waste that has a radiation dose rate at the surface of the
package of 5200 mrem/h and consists of various discarded slightly contaminated debris
(i.e., blotter paper, plastic, shoe covers, swipes, glass, wire, metal equipment items) and
sludges from the Process Waste Treatment Plant (PWTP).

Compactible CH LLW. Compactible CH LLW usually consists of plastic bags,
blotter paper, light gauge metal, and glassware that can be compacted by conventional
compaction equipment. Because of the concern with personnel exposure, compactible
CH LLW is limited to packages with a surface dose rate less than 200 mrem/h. Most
compactible waste has a surface dose rate less than 10 mrem/h. CH LLW that is to be
shipped to the K-25 Site for storage is limited to a dose rate no greater than 50 mrem/h.
For handling purposes, compactible CH LLW is segregated and collected in separate
containers throughout ORNL.

Noncompactible CH LLW. Noncompactible CH LLW generally consists of heavy
gauge metal items, wood, and other debris that can not be compacted by conventional
means. Noncompactible CH LLW is segregated and collected in yellow dumpster-type
containers.

Solidified sludges. The principle source of CH LLW sludges is the clarifier at the
PWTP. The clarifier is used to soften the incoming feed stream prior to ion exchange and
produces a ferrous hydroxide sludge. CH LLW sludges arc also generated at the NRWTP
from metals removal (i.e., clarification) processes.

Biological CH LLW. Biological CH LLW mainly consists of animal excrements
and animal bodies or parts that were generated when radionuclides were used in biological
research. The activity of this type of waste is usually very low (i.c., much less than
10 mrem/h).

Asbestos CH LLW. Until the late 1970s, asbestos was used extensively at ORNL
for the insulation of pipes. Asbestos waste usually consists of debris generated during
maintenance or demolition of contaminated facilitics. The radiation levels in asbestos
CH LLW is usually very low (i.e., much less than 10 mrem/h).

Suspect CH LLW. Suspect CH LLW usually consists of construction debris waste
that is generated during the demolition of facilities. Because of the history and location of
these facilities, the debris may be contaminated even though radiation surveys do not
reveal contamination,

RH LLW. RH LLW is waste that has a surface dose rate of >200 mrem/h and
consists of debris from reactors and hot cell type opcrations and solidified sludges {rom
the LLLW System.

Reactors and hot cell debris. This waste consists of various equipment components
contaminated with radioactive materials or activation products. Because of its very high
radiation level, this waste must be transported in special shiclded containers and handled
remotely, Activated components from reactors and contaminated equipment items {rom
isotope production hot cells can have very high surface dosc rates, RH LLW that has a
very high surface dose rate is handled on a case-by-case basis to minimize operator
exposure. This type of waste can have surface dose rates up to thousands of rem/h.
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Solidified sludges. Spccial campalgns for solidification of sludges [rom the LLLW
System will produce an RH LLW,

5y LLW. *¥U LLW usually consists of debris from production operations where
enriched uranium is processed. For criticality and sccurity reasons, RH LLW containing
greater than 1 g of U is handled and disposed of separatcly.

3.1.2.3 Treatment facilitics

Extensive facilities for the treatment of LLW do not currently exist and are not
planned at ORNL. One LLW treatment facility at ORNL is the waste compaction facility
(Building 7831) in SWSA 5N.

Waste Compaction Facility (Building 7831). Building 7831, located in SWSA 5N,
is a metal Butler-type building approximately 40 x 43 ft with a personnel area and a
15-ft-high compactor area. The compactor area occupies half of the building and houses a
box compactor, The box compactor is used to reduce compactible CH LLW waste into
4 X 4 x 6 ft metal boxes with a compression force of 1750 psi.,

Environmental monitoring. Two continuous air monitors are provided to monitor
and alarm airborne activity detected above preset limits. Monitoring of the area for
radiation levels (i.e., background, point source, and transferrable) is provided using
portable survey instruments during operation,

Permitting status. An RCRA permit is not required for this facility,

Facility status. ORNL intends to continue operating this facility for the
foreseeable future,

3.1.2.4 Storage facilitics

Interim storage of LLW waste was initiated during 1987 because of the regulatory
concern with disposal practices on the ORR and the limited capacity of SWSA 6.
Currently, ORNL is utilizing two interim storage facilitics: the K-25 Site storage vaults
and the LLLW Solidification Cask Storage Area. Building 7842 in SWSA 6 has been used
as a temporary storage facility for LLW prior to placement on the tumulus pad or storage
at the K-25 Site. The intention is to utilize interim storage only until suitable permanent
disposal can be developed. New storage facilities for contaminated soil and other LLW
streams are also planned.

Building 7842—SWSA 6 equipment building. This building is used as a staging and
a temporary storage area for CH LLW waste awaiting containment in concrete casks for
placement on the tumulus pads or storage at the K-25 Site storage vaults. Building 7842,
which was originally constructed to store SWSA 6 heavy equipment, is a prefabricated
metal structure on a reinforced concrete pad. The building, which is approximately
40 x 80 {t, is equipped with clectricity and telephone lines.

Environmental monitoring. Portablc survey instrumentation is used to monitor
radiation levels at this facility.

Permitting status. An RCRA permit is not required.

Facility status. ORNL intends to continue operating this facility for the
foreseecable future.

K-25 Site Storage Facility. Some CH LLW is currently stored at the K-25 Site in
Buildings K-310-2 and K-310-3, and Vault 31X, The K-25 Site storage facility, which can
only accommodatc CH LLW with a surfacc dosc rate of <50 mrem/h, utilizes the surplus
K-25 Site buildings for storage. The first waste strecam shipped to the K-25 Site for
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interim storage was dewatered sludge from the PWTP (Building 3544) in 1986, This waste
stream is fairly homogencous and contains very low activity. The PWTP waste and
compactible waste in metal boxes were shipped to the K-25 Site for interim storage until
1991. A shortage of available permitted storage space forced the K-25 Site to stop
accepting LLW from ORNL. New vault areas are being prepared and will be placed in
service in FY 1992 for hazardous wastes. Additional storage areas for LLW may not be
available at the K-25 Site in FY 1992, To date, approximately 2500 drums of LLW and
125 4 x 4 x 6 ft boxes from ORNL are being stored at the K-25 Site.

Environmental monitoring. Monitoring of the facility is the responsibility
of the K-25 Site.

Permitting status. Permitting of the storage facility is the responsibility
of the K-25 Site.

Facility status. The facility is expected to be utilized in the future as additional
permitted storage capacity is prepared and placed in service.

LLLW Solidification Cask Storage Facility. An interim storage facility for storing
solidified waste from the Emergency Avoidance Solidification Campaign (EASC) of 1987
and the current Liquid Waste Solidification Project (LWSP) is located near the NHF.,
This storage facility was designed specifically for storing the cement-solidified LLW
generated during the processing of LLLW,

The solidified waste is contained in interim storage casks that were designed to
provide (1) multiple containment barriers for the solidified waste form, (2) adequate
shielding for the high-activity waste, and (3) sampling capabilities to monitor for the
possible presence of entrained liquids and gases, The casks were fabricated of 1-ft-thick
steel-reinforced concrete with an inner liner of corrosion-resistant synthetic, vinyl ester,
fiber-reinforced plastic laminate, Each cask is about 9 ft in diameter and about 9 {t high
and has a precast waterproof reinforced concrete cask lid 1 ft thick. A total of 60 casks
were used during the EASC campaign.

The storage facility consists of a graveled-pad interim-storage yard. The storage
area is approximately 300 x 400 ft. A layer of geotextile fabric was placed on top of a
cleared and graded soil base. Six inches of crushed limestone was placed directly over the
geotextile fabric and capped with an additional layer of compacted crushed limestone. The
entire graveled arca was sized to accommodate a maximum of about 160 casks. The
storage area was encloscd with a chain-link security fence to control personnel entry.

The LWSP began in October 1991. An additional 60 casks are projected to be
generated during this campaign.

Environmental monitoring. The facility is routinely monitored by the operations
TSD monitoring program. The casks arc monitored for releases of gases or entrained
liquids on a routine basis.

Permitting status. The facility is being operated per an agreement with ;he TDEC,
The agreement with the TDEC originally limited storage at the site to a maximum of
5 years, (i.e, 1992). A formal request to extend the interim storage period will be made
to the TDEC. An RCRA permit is not required for this facility.

Facility status. The facility will be closed as required by agreement with the TDEC,

Bulk Contaminated Soil Storage Facility. A building will be constructed in
SWSA 7 to store radioactively contaminated soil generated during construction and
maintenance activities at ORNL. This building will be used to store CH soil in metal
containers.

The project shall consist of a pre-engineered, single-story metal building
approximately 50 ft wide and 100 {t long. It is to be erected on a reinforced concrete
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floor with curbing and a sump for spill containment and cleanup operations. The storage
area will be able to contain 300 4 X 4 X 6 {t stcel boxes stacked two high. The total
storage capacity of this area is approximately 1100 yd* of soil.

Environmental monitoring. The facility will contain radiation alarm systems
including alpha and beta/gamma air monitors and personnel monitors.

Permitting status. An RCRA permit is not required.

Facility statns. This project is a 1992 GPP with a TEC of $1M. The Functional
Requirements Document was {ssued in February 1991, and the Preliminary Proposal was
approved and sent to DOE in August 1991.

LLW Staging Facility. A building will be constructed in SWSA 7 for staging and
storing approximately 200,000 {t* of LLW and mixed waste generated during the cleanup
of Building 7841.

Environmental monitoring. The facility will be equipped to meet current and
anticipated environmental monitoring requirements.

Permitting status. This will be an RCRA permitted facility.

Facility status. This project is a proposed 1994 GPP with a TEC of $1.1M.

3.1.2.5 Disposal facilitics

ORNL is currently operating SWSA 6 as a disposal site for LLW. This site has
been used by ORNL since 1969 for the disposal of on-site generated LLW., ORNL has
also been developing SWSA 7 since 1979 as an additional disposal site for LLW. The
CWMD is responsible for developing Class L-I and L-II disposal facilities for the ORR.

Future operations at SWSA 6 will gradually phase out below-grade disposal and
use only above-grade tumulus disposal. Long-range Class L-I and L-II disposal facilities
will be placed into operation, and SWSA 6 will be closed. SWSA 7 is the site for several
planned storage facilitics and possibly Class L-II waste disposal.

SWSA 6. SWSA 6 is located south of Lagoon Road and immediately cast of
White Wing Road. Development of this 68-acre site was started in 1959. An 8-ft-high
chain-link fence with outriggers encloses the area. The operational life of SWSA 6, under
the current rate of waste generation and improved disposal criteria, is estimated to be
through the mid-1990s (see the following subsection). Less than 30 acres of usable land is
available in this 68-acre tract.

Since 1986, SWSA 6 has utilized a variety of GCD techniques for the disposal of
ORNL LLW. These techniques include the use of below-grade concrete silos and wells
and an above-grade tumulus demonstration project. The method of disposal currently
used for each waste type disposed of in SWSA 6 is presented in Table 4.

The majority of CH and RH LLW being disposed of in SWSA 6 would likely be
classified as Class L-II LLW under the former LLWDDD strategy. Waste disposal
operations in SWSA 6 can be divided into below-grade and above-grade disposal activitics.
Plans to phase out the below-grade disposal operations in SWSA 6 over the next several
years is currently under way. Details on the specific disposal methods employed in
SWSA 6 are discussed in the following scctions.

Below-grade disposal. Bclow-grade disposal methods used in SWSA 6 include
concrete silos, wells in silos, double-walled pipe wells, lined auger hole wells, and unlined
trenches. All RH LLW waste >1 rem/h is shipped to SWSA 6 in shiclded, bottom-
unloading casks and disposed of in the various types of wells. The type of well facility
utilized largely depends upon the configuration of the waste package. Fissile waste is
handled in lined auger holes.
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Table 4. Disposal method for waste currently disposed

in Solid Waste Disposal Area 6
Waste type Disposal method
Contact-handled Concrete silos/tumulus
low-level waste
(LLW)
Remote-handled LLW Concrete silos

(=1 rem/h)

(>1 rem/h) Double-walled pipe wells, wells in silos
B5U (Fissile waste) Lined auger holes
Biological waste Unlined trenches
Asbestos Concrete silos
Suspect construction Landfill

debris

Concrete silos. Concrete silos are used for most CH LLW and some RH LLW

(<1rem/h). These concrete silos are located in separate areas of SWSA 6. A concrete
~silo is constructed of two 16-gauge, corrugated steel pipes—one 8 ft in diameter and the
other 9 ft in diameter. The smaller pipe is concentrically placed inside the larger pipe,
and both are placed vertically in a trench. The annular space between the two pipes is
filled with concrete. The pipes range from 14 to 20 ft in length, depending upon the
depth of the water table at a given location. A wire reinforced, 12-in.-thick, concrete pad
is poured in the bottom of the silo.

The silos are aligned in clusters within the trench. The depth of the trench is
always located and dug with its lowest point a minimum of 2 ft above the maximum water
table elevation. A 3-in.-diam polyvinylchloride (PVC) pipe with a bottom cap is used as a
monitoring well and placed to the low point of the trench between each silo. A 3-in. PVC
monitoring well without a bottom cap is installed inside each silo with the bottom resting
on the concrete pad. The bottom 2 to 3 ft of each monitoring well is slotted to allow
collection of liquids for sampling and quarterly monitoring of the hydrological isolation of
the silos.

Fill dirt is placed around the silos, leaving the tops of the silos at (inish grade. As
the fill settles, more fill is added as required to provide water runoff away from the silo.
Each silo is identified by a unique number such as TL-XXX (trench/low range). The silo
is capped with a 12-in.-thick, steel-reinforced concrete cap. A sectional view of a typical
silo used for CH and RH LLW is shown in Fig. 19.

\ Concrete silos with containment wells. A modified version of the concrete silo
described previously is used for the disposal of some RH LLW (>1 rem/h). A concrete
silo is constructed in the same manner as for CH LLW. Then 7 to 11 20-in.-diam by
20-fi-long cast iron pipes are placed vertically in a geometric array within the 8-ft inside
diameter of the concrete silo. The annular space between the outside surface of the cast
iron pipes and the inside surface of the concrete silos is filled with concrete. A 12- to
18-in. concrete base is poured into each pipe. When the pipes are filled with wastes
within 3 ft of the surface, the remaining volume is capped with poured concrete to seal
the well. Each pipe is filled and capped sequentially until the capacity of each pipe within
the silo is depleted. A typical section view of the modified concrete silo used for some
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RH LLW is shown in Fig. 20. No limits exist on the amount of radioactive material
placed in the well provided the radiation reading over the top of the open well does not
exceed 200 mrem/h.
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Fig. 20. Cross section of concrete silos with containment wells.

Double-walled pipe wells. Some RH LLW (1 rem/h) contained in 55-gal drums is
disposed in double-walled pipe wells. These disposal units are constructed of two

11-gauge, corrugated sieel drainage pipes 20 ft long—one 36 in. in diameter and one 30 in.

in diameter placed in a drilled auger hole. The 30-in.-diam pipe is concentrically placed
inside the 36-in.-diam pipe with the tops of the pipes at ground level. The bottom of the
well is a minimum of 2 ft above the maximum water table elevation. The space between
the two pipes is filled with a concrete grout. A wire-reinforced, 12-in.-thick concrete plug
is poured in the bottom of the well. ‘

A monitoring well, made from a 3-in.-diam PVC pipe and having a bottom cap
slotted 5 ft from the bottom, is placed outside the well to allow collection of liquids for
sampling and quarterly monitoring of the hydrological isolation of the wells. Each well is
identified by a unique number such as WH-XXX (well/high range).

Only radioactive waste packaged in 55-gal drums is placed in the grouted
double-pipe well. The maximum radiation reading over the top of an open well shall not
exceed 200 mrem/h. No limits exist on the amount of radioactive material placcd in the
well provided the radiation reading at the top is not excceded. When the well is filled, it
is capped with a 12-in.-thick by 48-in.-OD concrete collar. After closure and capping of
the well, the radiation reading over the top of the well must be less than 2.5 mrem/h.
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Pipe-lined auger hole wells. Heavy-wall cast iron pipe wells are also used to dispose
of some very high activity (>1 rem/h) RH LLW. These wells are constructed of a 3/4-in.-
thick cast-iron pipe veitically centered in a drilled auger hole; the surrounding space is
backfilled with dirt. The pipes are 20 ft long and have an inside diameter of 20 in. A
12-in.-thick concrete plug is poured in the bottom of the auger hole.

A monitoring well, made from a 3-in.-diam PVC pipe having a bottom cap and
slotted 1 ft up from the bottom, is placed outside the well to allow collection of liquids for
sampling and quarterly monitoring of the hydrological isolation of the auger hole. Each
well is identified by a unique number such as WH-XXX (well/high range). Very high
activity (>1 rem/h) RH LLW in waste containers 20-in. in diameter are placed in these
wells. After an auger hole is filled, the hole is then capped with a 12-in.-thick by
48-in.-OD concrete collar. After closure and capping of the hole, the radiation reading
over the top of the hole must be less than 2.5 mrem/h.

#5U fissile waste disposal. Fissile waste is disposed of in lined auger holes. These
fissile disposal wells are made from auger holes lined with steel pipe. The wells are
located in SWSA 6, grouped together in a location just south of the main SWSA 6 road as
it approaches Building 7842. Fissile wells are identified by a number such as WF-XXX
(wellffissile). The fissile disposal wells are spaced so that a minimum of 3 ft of earth exists
between sides of adjacent wells. Each fissile disposal well consists of a heavy-wall (3/4-in.-
thick) steel pipe centered vertically in an auger hole and with the top at ground level.
The pipe is normally 20 ft long with a 30-in. ID; dirt backfilling is around the outside of
the pipe. A bottom cap of at least 12 in. of concrete is poured in the bottom. All below-
grade fissile disposal wells are constructed with their lowest point a minimum of 2 feet
above the maximum known water table elevation. When the fissile disposal well is filled,
it is capped with a 12-in.-thick by 48-in.-OD concrete collar.

Trench disposal. Biological waste (i.e., deer carcasses, mouse bedding, etc.) is
disposed of in trenches that are nominally 50 ft long by 10 ft wide; the depth varies
depending upon the water table elevation. The lowest point in the trench is at least 2 ft
above the known maximum water table elevation. Spacing between adjacent trenches is at
least 5 ft. The trench is graded to slope to one end at a rate of approximately 0.5 in./ft.
Trenches are separately located from. other waste disposal sites. Each trench is identified
by a unique number such as TB-XXX (trench/biological). Surface water drainage is
controlled by separate ditching around the trench that conforms to existing topographic
conditions. The ditching is compatible with the overall drainage network of the waste
area regardless of whether the trench is on standby, in use, or closed.

The trenches are located and oriented to utilize the most efficient and practical
land usage. The trenches are sized and sectioned by removable steel plates to improve
efficiency of land usage and prevent trench sidewall collapse. In the event that, because
of unplanned variance in the water table, the excavation falls below the water table, the
trench is backfilled with Conasauga shale to a depth of at least 2 {t above the maximum
water table.

Only biological waste is placed in the trenches. After the waste is placed in the
trench, it is covered with at least 3 ft of earth cover. When the trench is filled, the
surface of the closed trench is planted with grass, mowed, and kept free of trees.

Asbestos waste disposal. Contaminated asbestos wastes are disposed of in
dedicated concrete silos. The concrete silos are constructed as described in this
subsection.

Suspect waste disposal. Suspect waste material, which registers no external
radiation but cannot be certificd as free of contamination, is shredded and/or disposed of
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in the northeast area of SWSA 6. The waste is covered with soil. The disposal area
covers approximately 1 acre and is an open landfill-type site. Only waste classified as
suspect waste is disposed of in this area.

Above-grade tumulus disposal. Above-grade tumulus disposal is the preferred
method for disposal of LLW in SWSA 6. Tumuli I and II were used for the disposal of
LLW in SWSA 6 from April 1988 through December 1991. The Class L-II IWMF will be
used for LLW disposal in SWSA 6 beginning in late 1991 until new CWMD disposal
facilities are operational. The site layout of SWSA 6 showing the location of tumulus
disposal is shown in Fig. 21.

Tumulus Demonstration Disposal Project (TDDP). Tumulus disposal involves the
placement of containerized LLW into concrete rectangular vaults that are subsequently
loaded and stacked on a curbed concrete pad and capped with natural materials (Fig. 22).
The TDDP was developed and implemented as part of the former LLWDDD Program.
The Tumulus I pad was constructed in SWSA 6 during early 1987. Actual loading of
concrete vaults onto the pad began in April 1988. The Tumulus I pad was filled to
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Fig. 21. Location of tumulus disposal sites (i.c., Tumulus I, Tumulus II, and Class L-1I Interim Waste
Management Facility) in Solid Waste Storage Arca 6.
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capacity in June 1990, and a plastic cover was installed over the entire assembly. A total
of 290 vaults (approximately 28,000 {t*) were placed on the Tumulus T pad.

The Tumulus I pad is approximately 65 x 105 ft. The pad was constructed using
high-strength (6000 psi) concrete and reinforced using epoxy-coated rebar. The concrete
pad varies in thickness from 8 in. at the center to 16 in. along the perimeter of the pad.
The pad has a concrete curb 6 in. high along the entire perimeter. Surface drainage
channels were constructed north, east, and south of the pad to divert surface runoff away
from the pad.

The concrete vaults that are loaded and stacked on the concrete pad are designed
to be used as structurally stable overpacks for containerized LLW. The concrete vaults’
outer dimensions are 7 ft, 10 in. long; an inner cavity is sized to receive a standard box
4 x 6 % 4 ft and to leave a 4-in. annular space. After the containerized solid LLW is
placed in the vault, the annular space is filled with concrete, and a precast concrete lid is
placed on the vault and sealed with bitumen. The loaded and scaled concrete casks are
subsequently placed and stacked on the tumulus pad in rows abutting cach other.

Tumulus II disposal. The Tumulus II pad began operation in October 1990 and
was filled to capacity in late 1991. This period precedes the operation of the Class L-II
IWMF being constructed in the southwestern portion of SWSA 6. A total of 220 vaults
were placed on the Tumulus I pad.

The Tumulus 1 pad is located on an approximatcly 1-acre site just north of the
Tumulus I pad (Fig. 21). The tumulus pad is approximately 60 x 90 ft and is 12 in. thick.
The pad was constructed of high-density concrete and reinforced with epoxy-coated steel.
The pad has concrete curbs 1 {t high on the south, east, and west sides. The north side
does not have a curb and was used for vehicle access during cask unloading operations,
The loading area was adjacent to the north side of the pad and was constructed of crushed
stone. Surface drainage channels arc constructed north and cast of the pad. These
channels are connected to the existing surface drainage channels for Tumulus 1.

Class L-II IWMF. The Class L-1I IWMF will provide the means for disposing of
LLW in SWSA 6; a projected operational starting date is December 1991, The disposal
capacity of the IWMF is anticipated to be depleted by the third quarter of 1996, but
additional pads may be constructed depending on the waste generation rate and
development of new Class L-11 disposal facilitics.

The Class L-II IWMF will occupy an arca of approximately 9.5 acres in the
southwest portion of SWSA 6. Construction will be phased and will occur over a period
of 5 to 6 years. The first phase will include the construction of two tumulus pads, a
loading area, surface drainage channcls, under- and surface-pad drainage systems, a
monitoring/transfer station, and the required utilitics. When the disposal capacity of the
first pad is depleted, construction of the third pad will be initiated. This process will
continue until six pads have been constructed—utilizing the maximum capacity of the site.
Each tumulus pad will be approximately 60 x 90 ft and is 12 in. thick. The pads will be
constructed using high-density concrete and reinforced with epoxy-coated steel.

Environmental Monitoring. Currently, various cnvironmental programs at ORNL
monitor the performance of operational LLW disposal facilitics to conform with DOE
Order 5484.1, Environmental Protection, Safety and Health Protection Information
Reporting Requirements, and to mect the requirements of DOE Order 5820.2A. All
LLW facilitics becoming operational after Scptember 1988 shall have monitoring pregrams
meeting the requirement of DOE Order 5820.2A.

The cntire environmental monitoring program at ORNL is undergoing review and
will culminate in an Environmental Monitoring Plan (EMP) meeting the requircments of
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DOE Order 5400.1, General Environmental Monitoring Program, The EMP will cover all
activities at ORNL, not just those related to LLW. The EMP and its associated program
will coordinate all environmental monitoring and surveillance activities at ORNL (1) to
ensure compliance with all federal, state, and DOE requirements for the prevention,
control, and abatement of environmental pollution; (2) to assess facility performance;

(3) to monitor the adequacy of containment and effluent contrals; and (4) to assess
impacts of releases from ORNL facilities on the environment. As a result, ORNL's plan
for compliance with DOE Order 5400.1 implicitly ensures compliance with the
environmental monitoring requirement for DOE Order 5820.2A.

The specific features of the environmental monitoring program for active disposal
facilitics in SWSA 6 can be divided into below- and above-grade disposal. In both types of
.disposal, ground and surface water is the principal pathway of concern.

Below-grade disposal. 'The main element of the EMP for below-grade disposal
facilities is the quarterly sampling of groundwater monitoring wells. Currently, all the
GCD units (e.g., concrete silos) have monitoring wells directly adjacent to the individual
disposal units. In the concrete silos, monitoring wells were also placed directly in the
waste cells as well as adjacent to the units. The detection of any contamination in the
wells directly adjacent to a disposal unit will provide an carly warning of the potential for
groundwater contamination and allow time to apply remedial measures.

Above-grade tumulus disposal. One of the principal features of tumulus disposal is
the inherent capability for monitoring ground and surface water for contamination. These
features are illustrated in the design of the Tumulus [ pad. In Tumulus I, the scaled
concrete pad is the primary barrier from the groundwater. The pad is sloped 1% to onc
side where a curb and gutter collects all surtace pad runoff and drains the water to a
monitoring station. A liner below the pad provides a secondary barrier from the
groundwater and collects any water that may have penetrated the pad. Any water
collected in the secondary barrier is also diverted to the monitoring station.  The
monitoring station is equipped for receiving, monitoring, and collecting samples from flows
received from both the surface pad drain and under-pad liner drain systems.

Permitting status. SWSA 6, which has both active and inactive disposal units, is
currently operating under an RCRA interim status closure agreement (that incorporates
RCRA Secct. 3004(u) provisions) with the TDEC. Regulatory compliance requircments
under the RCRA will cause the cessation of all below-grade disposal technologics by
December 1993, Closure activitics in SWSA 6 under the RCRA are expected to occur
during 1994 through 1997 depending on the number and complexity of corrective
measures implemented. Closure activities are not expected to affect the operation of the
IWMF in the southwestern portion of SWSA 6. Closure of the IWMF will occur under a
separate closure plan.

An ORR EIS for all waste activities is currently being prepared. This EIS will
specifically address the Class L-1 and L-IT disposal facilitics being planned by CWMD.
Two sites in the ORR being cvaluated for the Class L-I disposal facility are located in
East Chestnut Ridge and West Chestnut Ridge. The one site within the ORR being
evaluated for the Class L-II disposal facility is SWSA 7.

SWSA 7. SWSA 7 is an ORNL site that has been under development since 1979
for the disposal of LLW. The site is located to the cast of SWSA 6 in an arca cast of the
High Flux Isotope Reactor (HFIR) (Fig. 23). The site is relatively hilly with only about
17 acres of usable space. SWSA 7 is also the proposed site of several planned TRU waste
and LLW storage facilitics as well as the planned site for the CWMD Class L-11 tumulus
disposal facility.
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CWMD Class L-I Disposal Facility. The CWMD has been assigned the
responsibility for the development of new Class L-I and L-IT LLW disposal facilitics on
the ORR. Candidate sites for the new Class L-I disposal facility (DF) originally included
East Chestnut Ridge and West Chestnut Ridge; West Chestnut Ridge is the preferred
site. Conceptually, the Class L-1 DF will consist of a series of below-grade trenches with
an average depth of 30 ft, length of 600 ft, and width of 200 ft. Trench dimensions will
vary in an effort to optimize space available for disposal. The trenches will be lined on
the sides and the bottom with a synthetic membrane. The bottom of the trench will have
an additional clay liner under the synthctic liner, and both liners will have associated
sumps and leachate collection systems. Each trench will be designed to handle
approximately 1.6 x 10° [t* of Class L-I waste (assuming 50% trench disposal efficiency).
Sedimentation basins will be constructed to catch and to hold uncontaminated water
originating from the site and trenches during operations. Leachate collected from the
liner systems will be transferred to a leachate treatment facility at ORNL for processing
and release to surface waters. Ancillary facilities will include an administration building, a
waste verification station, a waste staging area, a heavy cquipment storage facility, a
decontamination vehicle monitoring station, and a guard portal.

The ORR Class L-I DF was anticipated to be operational by the end of 1996.
The project schedule has slipped significantly because of delays in the preparation of
NEPA documentation and lack of funding. In August 1991 CWMD requested DOE-OR
to authorize funding for FY 1992 enginccring support for the Class L-I and L-1I DFs to
complete Conceptual Design Reports for both projects by March 31, 1992, This request
was based on the expectation that both projects would be funded as FY 1994 Lls. The
Class L-I DF is not expected to be operational before 2000. This delay will cause a
significant shortage of disposal capacity for ORNL Class L-I wastes; SWSA 6 closure Is
scheduled to begin in December 1993.

CWMD Class L-II Disposal Facility. Candidate sites for the new Class L-1I DF
originally included West Bear Creck Valley and SWSA 7. The preferred site was West
Bear Creek Valley. Conceptually, the Class L-1I DF will consist of groups of tumulus
pads abutted en echelon. The tumulus pads and performance monitoring systems will be
designed and constructed in a nearly identical manner as those for the IWMF. The
IWMF, while creating disposal capacity for ORNL during 1992-1996, will also serve as a
prototype for the Class L-1I DF. The Class L-II DF will have ancillary facilitics similar to
those for the Class L-I DF. These facilitics will include an administration building, a
heavy equipment storage building, a waste staging and stabilization facility, and a guard
portal.

The CWMD Class L-II DF was anticipated to be operational by the end of 1996,
Delays in the preparation of NEPA documentation have deferred the LI project to
FY 1994. In FY 1991 the preferred site for the facility was taken away by the Nuclear
Weapons Reconfiguration Site (Complex 21) project planning, Now the Class L-II DF is
planned [or the alternate sitc in SWSA 7. The current plan is to build a 20-year facility in
SWSA 7 that would be operational in 2000, However, the SWSA 7 site is small and has a
complex topography. If a suitable arca cannot be found in SWSA 7, a new site will be
needed. No other suitable sites appear to be available on the ORR, and off-site disposal
at a DOE or commercial disposal facility may ultimately be required.
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3.1.2.6 Status of support systcms

Trainiug. The "Radioactive Solid Waste Generator Certification Training" is
required for waste generators at ORNL to allow for disposal ol that waste material
through the Radioactive Waste Operations Group. The course covers ORNL's
classifications of waste, identification of materials that should not be included in solid
LLW, and the proper completion and use of appropriate forms (e.g., Log-in Data Sheet,
Request for Storage, or Disposal of Radioactive Solid Waste or Special Materials).

Certification. A draft SLLW certification program was developed in September
1990 to meet the requirements of DOE Order 5820.2A. Implementation of the progtam
is currently under way. Certification demonstration projects currently under way at ORNL
are discussed in Subsect. 8.7 of this plan.

Data basc management. SWIMS is the data base for solid radioactive waste, both
LLW and TRU waste. ORNL manages and administers this data base and provides input
to the national SWIMS.

3.1.2.7 Update of implementation summary table

Appendix A provides an update to the original implementation summary for
management of LLW that was provided in the Oak Ridge National Laboratory
Implementation Plan for DOE Order 5820.2A issued April 28, 1989. The format in
Appendix A duplicates the format of the requirements for thc management of LLW
contained in DOE Order 5820.2A. Many activities planned for achieving compliance with
the order are applicable to more than one requirement. To avoid duplication of costs for
achieving compliance, cross-referencing between requircments is used extensively.
Revisions to the original table arc underscored.

The most signif.cant revision to the table results from the deletion of LLWDDD
Program activitics. As explained in Subscct. 2.1.3.5 of this plan, tasks originally assigned
to the LLWDDD Program (for achieving compliance with the DOE Order 5820.2A) have
been reassigned to the appropriate Energy Systems installations. The change in total cost
in this table, as a result of this shift in strategy, does not reflect a reduction in cost but
rather a redistribution of costs between all Energy Systems installations. Other revisions
to the table are minor and reflect points of edification and/or slight changes in strategic
planning,

3.1.2.8 General plant projects

A listing of proposed GPPs for SLLW facilitics at ORNL is provided in Table 5.
This table indicates the project title, TEC, funding type (i.c., DOE program budget codc),
and the respective fiscal year for {unding.

3.1.3 Special-Casc Wastes

With the issuance of DOE Order 5820.2A, DOE enacted a comprehensive plan
for managing radioactive wastes at all DOE facilitics. Three major categorics of
radioactive waste (i.c.,, HLW, LLW, and TRU wastc) were key features around which the
DOE order was developed. However, not all wastes fit the criteria of the three major
radioactive waste types. These wastes may have some characteristics of one or more of
the major waste types; however, they may also have additional characteristics that prevent
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them from being managed as typical HLW, LLW, or TRU waste, Because of these
characteristics, such wastes are potential problems to gencrators, handlers, and disposal
facility operators. DOE has termed these SC wastes, SC wastes do not fit into typical
management plans for the three major waste types and may therefore require special
management and disposal schemes.

Table 5. Gencral plant projects for solkd low-level waste facilitics
at Oak Ridge National I nboratory

TEC? Funding Fiscal

Tiile ($ x 1000) type year

IWMF* 1100 EANY 1989
SWSA 6 improvements* : 309 Ew 1990
Bulk Contaminated Soil Facllity 1000 EW 1992
Solid Low-Level Waste Staging Facility 1100 I'W 1994
IWMF upgrade 500 EW 1994
Certification and segregation of 1000 EX 1994

newly generated solid waste

“Total estimated cost.
*Interim Waste Management Facility.
“Solid Waste Storage Arca.

Five categories of special case waste and one category of special interest DOE-
owned materials have been identified for management as SC waste: (1) performance
assessment limiting (PAL), (2) greater than Class C (GTCC), (3) uncertified or
uncharacterized (UC), (4) high-level incidental waste (HLI), and (5) noncertifiable,
nontransportable TRU waste. The special interest category is commercially held,
DOE-owned radioactive material. This category, although not a waste category, has been
included in the SC identification and characterization task in order to mect the needs of
DOE's management plan development. ORNL has been asked to identify SC wastes or
potential waste matcrials that may fall within these six categorics and, if possible, to
provide detailed characterizations of each category of waste.

3.1.3.1 Stratcgy

Under the former LLWDDD Program at ORNL, the development of waste
management strategics for waste not suitable for on-site disposal because of PA limitations
had been the principal consideration for SC waste. The LLWDDD Class L-1II and L-1V
wastes are SC PAL wastes and would include SC GTCC and SC HLI as subsets of
Class L-IV waste.

The exact segregation, storage, and disposal requirements for various categories of
SC waste at ORNL have not been determined. During FY 1992 ORNL will conduct an
inventory of all existing and anticipated waste that falls into the SC categories.
Information on SC wastc is intended as a guide to determine the magnitude of any
particular problem wastes and to assist in long-term management planning. Buried wastes
are also of interest, If candidate SC wastes have already been disposed of, then funds may
nced to be identified for PAs, and management strategics may need to be developed to
asscss the potential need for removing these wastes to more suitable locations,



61

Facilities suitable for the disposal of waste meeting the SC waste definitions will
not be available until well beyond the year 2000, Storage facilities must be developed to
storc this wastc in a1 environmentally acceptable manner until suitable disposal facilitics
are available,

3.1.3.2 Generic description and characteristics of waste

SC waste is a waste category recently identified by DOE and includes waste not
suitable for on-site disposal. Plans for managing SC waste arc currently being formulated.

SC PAL. Most SC PAL waste at ORNL would fall into the LLWDDD
Class L-IIT and L-IV waste classes. The Class L-IIT designation is primarily for those
isotopes having long half-lives or those isotopes with intermediate half-lives that are
environmentally mobile. The isotopes of uranium account for most of the volume of
waste falling within the Class L-IIT limits. Other isotopes comprising the Class L-111
designation include those of Th, Np, Am, Be, C, and Tc, ORNL currcntly gencrates less
than 1000 {t*/ycar of Class L-IIT waste. Currently, most LLW that would be classified as
Class L-1IT is being disposed in SWSA 6.

The Class L-1V waste designation applies to isotopes having both short and long
half-lives. Isotopic concentrations in waste exceeding either the Class L-1T limits (or
depending on the isotope, the Class L-IIT limits) will prohibit the disposal of that waste on
the ORR. Currently, ORNL generates about 5000 ft*/year of waste that would be
classified as L-IV waste. Most of this waste is currently being disposed of in SWSA 6.

SC GTCC. ORNL SC GTCC waste is a subsct of Class L-IV waste and would
largely consist of small quantities of highly radioactive waste such as discarded isotope
sources and activated parts from reactors. SC GTCC waste containing high-curie loadings
require special packaging, transport, and handling capabilitics as well as unique storage
facilities. The characteristics and quantitics of the ORNL waste in the SC GTCC category
have not been determined.

SC UC. ORNL has waste of this type, and most of this waste will fall into the
Class L-1TII/IV PAL category. The characteristics and quantitics of ORNL waste in the
SC UC category have not been determined,

SC HLL. ORNL has a small quantity of SC HLI waste in SWSA § storage wells
that will fall into this category. This waste mainly consists of rcactor fuel samples from
reactors and irradiation tests, is highly radioactive, and must be handled and transported in
shiclded containers.

SC TRU. SC TRU waste largely consists of large equipment items that existing or
planned facilities cannot process for certification to the WIPP WAC, Currently, ORNL
has a very small quantity of waste in this category; however, future D&D operations may
produce significant quantitics of this SC TRU.

SI COM. ORNL submitted a draft action plan to DOE-HQ for managing limited
volumes of special interest (SI) commercially held, DOE-owned radioactive material
(COM) waste for DOE in December 1989, The plan addressed storage of 31 PuBe sealed
sources currently held by universitics. DOE-HQ has not pursued storage of the sources at
ORNL; thus ORNL does not anticipate storing any SI COM at this time,

3.1.3.3 Treatment facilitics

No specific treatment facilities exist or are currently being planned for ORNL's SC
waste, Various existing and planned facilitics can probably be used for treating some SC




62

waste; however, these have yet to be identified, Additional treatment facilitics may be
required in the future.

3.1.3.4 Storage facilitics

A portion of SC waste is stored in Buildings 7827 and 7829 in SWSA 5N. Planncd
SC waste storage projects include two Class L-11I/IV Below-Ground Storage Facilitics, two
Class L-III/IV Aboveground Storage Facilities, and the Dry Cask Storage Facility.

Building 7827 shiclded dry well. This facility is located in SWSA SN and provides
retrievable storage of SC waste, Building 7827, a two-scction structure built in the
ground, consists of 30 stainless steel-lined wells in one section and 24 stainless steel-lined
wells in the other section, The bottom of each well cavity is scaled with a welded plug.

Scction 1 wells arc either 8, 16, or 30 in. in diameter: 15 wells are 10 {t decp; the
other 15 wells are 15 {t decp. Section 2 wells are all 8 in. in diameter and 15 [t deep. A
3-ft-thick stepped concrete plug is provided as a cover for each well.

The waste is contained within scaled metal capsules inside a well cavity,
Environmental monitoring consists of routine radiation monitoring of the area, The waste
is isolated from the groundwater by the closed-bottom well and its waste container,

One 8-in.- and one 30-in.-diam well remain in this facility, The 30-in.-diam well
has been designated for storage of SC HLI waste from the ORNL HFIR,

Building 7829 shiclded dry well.  This facility is located adjacent to Building 7827
and provides retrievable storage of SC waste. Currently, only spent fuel elements from
the Pecach Bottom Reactor are stored in this facility, Building 7829 is similar in design to
Building 7827 with the following exceptions: (1) the facility consists of only one scction
containing 10 wells, and (2) all 10 wells are 12 in. in diameter by 15 {t deep.

One cmpty well remains in this facility.

Class L-III and L-IV Below-Ground Storage Facility. A new facility is plannced for
interim storage of Class L-III/IV RH waste. The facility will consist of several
below-grade, concrete vaults having multiple 15-ft-deep storage wells in cach vault, Each
storage well will have a removable carbon-steel, double-wall liner,  Shiclding will be
designed to reduce the dose rate at exposed surfaces to <2.5 mrem/h, Each storage unit
will be constructed so that the waste can be retricved for future treatment or disposal,
The facility will be designed so that additional vaults can be constructed as needed.

Environmental monitoring. Each liner will be designed so that the annular space in
the double-wall liner can be monitored to deteet leakage of the insert,

Permitting status. 'The facility will be permitted under RCRA to store mixed waste.
An EA is being prepared.

Facility status. The Class L-III amd L-IV Retrievable Storage Facility is a 1991
GPP having a TEC of $1.1M. The facility will be located in SWSA 7 and will initially
consist of four storage units (32 wells). The design criteria was approved in June 1991,
Design is on hold waiting approval of NEPA documentation, Additional storage units will
be added as necessary. An expansion to the facility is planned as a 1993 GPP,

Class L-III and L-IV Aboveground Storage Facility. A new waste storage facility is
planned for storing Class L-IIT and L-1V CH waste. Conceptually, this facility will consist
of several graveled benches cut in g hillside on the southern slopes of SWSA 7. Each
bench will accommodate 96 casks or 30 above-grade concrete vaults, Each concrete
storage module will provide safficient shiclding to reduce the dose rate at exposed
surfaces to <10 mrem/h. Each module will be constructed for long-term storage and
future retrievability of the waste.

| 'IN!I
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Environmental monitoring. Each concrete module will contain an internal cavity
for collecting and analyzing any liquids that might be present in the module.

Permitting status. The facility will be designed and constructed to meet RCRA
requirements but is not expected to receive mixed wastes. An EA is being prepared.

Facility status. The Class L-III and L-IV Aboveground Facility is a 1992 GPP
having a TEC of $1.1M. The Functional Requirements Document was approved in
October 1990. The preliminary proposal was issued, approved, and sent to DOE-OR in
August 1991. A second aboveground facility is planned as a 1994 GPP.

Dry Cask Storage Facility. This facility will be designed to handle very high
activity waste, such as HLI waste and reactor components. The configuration or planned
location have yet to be identified. Conceptual planning of the facility will begin in late
FY 1992. The facility is projected as a 1996 LI project having a cost estimate of $25M.

3.1.3.5 Disposal facilities
No disposal facilities are planned for special case wastes.
3.1.3.6 Status of support systcms
See Subsect. 3.1.2.6 for training and certification requirements.
Line item and general plant projects
A listing of proposed LI and GPPs for SC waste facilities at ORNL is provided in

Table 6. This table indicates the project title, TEC, funding type (i.e., DOE program
budget code), and the respective FY for funding.

Table 6. Line items and general plant projects
for special case waste facilitics at
Oak Ridge National Laboratory

TEC? Funding Fiscal
Title ($ x 1,000) type year
Line item projects
Dry Cask Storage Facility $25,000 Ew 1996
General plant projects
Class L.-III and IV Below- 1,100 EW 1991
Ground Storage Facility
Class L-JI1 and IV Aboveground 500 EW 1992
Storage Facility
Class L-III and IV Below-Ground 1,050 EW 1993
Storage Facility 11
Class L-IIT and L-1V Above- 500 EW 1994

ground Storage Facility I1

“Total estimated cost.



3.2 LIQUID WASTE

ORNL employs two systems for handling and processing liquids that contain
radioactive constituents: the LLLW System and the Process Waste System (PWS). The
LLLW System handles waste solutions with a significant amount of radioactivity including
waste streams originating from hot sinks and drains in R&D facilities and from other
facilities such as nuclear reactors and the concentrate from the PWTP (Building 3544).
The PWS handles all liquid waste that contains trace amounts of radioactivity, heavy
metals, and organics or that has the potential to be contaminated with these constituents.

3.2.1 Strategy

An overview of the program strategy for LLLW, process waste, and area sources is
depicted in Fig. 24. Figure 25 summarizes both the existing and proposed facilities and
actions, the details of which are described separately later. The functional areas used for
strategy development are outlined in the left column: generation, waste
transfer/operational monitoring control, waste collection, waste treatment, waste
disposal/discharge, and environmental monitoring/permitting.

The LLLW System and the PWS treat contributions from generators, surface
water, and groundwater. Strategy is being developed to meet the objectives of improved
control of contaminated surface water and groundwater as well as to improve control of
processes that generate waste. Linkages between the liquid waste systems are being
modified to improve system operations and to better meet regulatory requirements.

3.2.2 Liquid Low-Level Waste System

The LLLW System is an assemblage of 98 tanks, associated transfer pipelines, and
ancillary equipment (e.g., pumps and evaporators) designed for collecting, neutralizing,
concentrating, and storing wastes prior to disposal. The bulk of the LLLW tanks and
transfer lines are buried underground for purposes of radiation shielding.

The LLLW System was designed to handle waste solutions with an activity of
20 Ci/gal. Surveys of NG materials sent to the system seem to indicate that these
solutions do not contain significant quantitics of hazardous chemicals. However, both past
and current waste treatment and storage practices (¢.g., waste neutralization and
evaporation) have produced LLLW concentrates and sludges containing concentrations of
hazardous chemicals high enough to be subject to new regulatory controls (i.e., for mixed
radioactive and hazardous chemical wastcs).

Major generators of dilute LLLW include the 3039 off-gas scrubber, the HFIR
(Building 7900), the ORR Bulk Shielding Reactor, and the REDC (Building 7920). In
addition, leakage of rainwater and groundwater into the LLLW System cccounts for
approximately 40% of the waste volume collected. Annual LLLW generation is on the
order of 3 x 10° gal.

The major generators of concentrated LLLW are the REDC, the PWTP, the
HFIR, the High-Radiation-Level Examination Laboratory (Building 3525), and the ORR
Bulk Shielding Reactor. Over 99% of the radionuclides entering the LLLW system are
generated at the REDC. The only other gencrators who produce significant quantities of
radionuclides are the High-Radiation-Level Analytical Laboratory (Building 2026), the
Isotopes Area (most operations stopped in carly 1990), Building 3525, and HFIR. The
majority of the transuranic isotopes were generated at the REDC. The majority of the
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%Sr and "*’Cs were generated at the Fission Product Development Laboratory (Building
3517) and Building 3525. HFIR generated the majority of the ®Co. The primary
contributors of dissolved solids to the LLLW were the REDC, the PWTP, and Building
3517. These results are particularly important because the dissolved solids content and
amount of dilute LLLW fed to the evaporator during a given run are the primary factors
that determine the efficiency of the LLLW evaporator. Approximately 13,000 gal of
concentrate are being stored each year for future treatment and disposal.

The active LLLW System may be viewed as containing eight major subsystems:

 small tanks and lines, located in/near individual source building, used for initial
accumulation or transfer of LLLW;

* waste-collection vehicles that serve a few facilities (i.e., containerized waste and tank
truck capabilitics);

* intermediate collection tanks and lines in the main ORNL complex in Bethel Valley for
collection and transfer (CAT) of wastes received from the accumulation subsystem to a
central waste collection header (CWCH);

* four intermediate collection tanks and transfer lines in the Melton Valley Area that
discharge to a central pumping station;

* a Melton Valley pumping station and a transfer line that move LLLW received from
the four intermediate collection tanks to the CWCH in the main ORNL complex;

* a CWCH that receives LLW from the intermediate collection tanks in the main ORNL
complex and from the Melton Valley pumping station and, in turn, transfers the wastes
to the evaporator facility (Building 2531);

* waste evaporators and their associated service and storage tanks (five tanks, in all); and

* cight tanks located near the NHF that represent the principal storage site for
evaporator concentrates.

Disposal of waste concentrates on-site is not currently possible because concerns
about potential releases and changing regulatory requirements forced shutdown of the
ORNL hydrofracturing process in 1984. The stored concentrates are to be processed in a
new WHPP and disposed of off-site. Interim measures (including waste minimization,
treatment of newly generated waste, and building new storage tanks as necessary) arc
being implemented to ensure that adequate storage volume is maintained until the WHPP
becomes available.

The system receives LLLW from 32 source buildings (including 4 in the Melton
Valley Area) via local accumulation tanks and/or floor drains. Transfer piping (typically
unvalved) connects these components with one or more of the stainless steel collection
tanks (500- to 15,000-gal capacity, median <2000 gal) that are still in service. Each
collection tank currently ii service is cquipped with liquid-level instrumentation and a
filtered vent to the atmosphere or to the off-gas system of the facility that it serves.
Wastes arc neutralized in the collection tanks and periodically transferred (by pump or
- steam jet) to the doubly contained, stainless steel CWCH. The LLLW is directed through
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this header to one of the 50,000-gal, stainless steel evaporator service tanks (located in an
underground, stainless steel-lined concrete vault).

The LLLW evaporators arc centrally located in the main ORNL complex in
Bethel Valley. Waste from Melton Valley collection tanks is first transferred to a local
pumping station. A singly contained transfer linc conducts the LLLW from that point,
over Haw Ridge, and into the main ORNL complex. Waste concentrates from the
evaporators are transferred through doubly ~ontained, stainless steel piping either to
storage tanks located near the evaporator (50,000-gal stainless steel, underground in
concrete vault) or to one of the MVSTs (eight 50,000-gal stainless steel, underground in
stainless steel-lined concrete vault).

3.22.1 Generic description and charactcristics of wastc

Liquid low-level waste. Several facilities at ORNL contribute to the generation of
LLLW. The radioactive liquid waste generated at ORNL can be categorized into several
types of waste: (1) liquid wastes that are a result of air and water treatment facility
operations, (2) wastes that result from decontamination of hot cells and various areas, and
(3) R&D process-generated wastes. Of these types of LLLW, air and water treatment
facility operations wastes have accounted for approximately 20% of the dilute LLLW
generated in 1989 and 1990. Decontamination and R&D activities have generated about
40% of the waste, and rainwater/groundwater infiltration account for the remaining
40% of the dilute LLLW generation in the past 2 years.

With the exception of HFIR, the 3039 Stack Arca, and the tanks that collect
primarily rainwater, all generators have substantially decreased their dilute LLLW
generation rates in recent years. The HFIR restart has increased waste generation from
that facility, and the 3039 Stack Area is a fixed operation (see below). During 1988,
inleakage in the form of rainwater/groundwater was much lower than normal because
1988 was the last year of an approximately 4-year loca! drought. Increased
rainwater/groundwater collection in 1990 offsct the waste minimization efforts of the
generators to increase the total collection rate by 12% as shown in Table 7.

In the past, the isotope facilities at ORNL were used primarily for producing and
distributing various radionuclides. A wide range of radionuclides were handled. Major
activities at the facilities included tritium processing, ¥Kr enrichment, short-lived fission
products processing, *’Cs and *Sr source fabrication, “Co storage, **Tc processing, and
some TRU isotope processing. Most processing operations stopped in 1990. In the

Isotopes Area, very little LLLW is now generated as a direct result of processing activities.

Most of the wastc production is a result of routine and nonroutine hot-cell
decontamination. The primary radionuclides cxpected to be in the waste streams
generated from these facilitics are '*'Cs, *Sr, "*'La, "*?Eu, and "*Eu. Waste gencration
has decrecased since the Isotopes Area shut down in 1990.

The scrubbing operation for the Central Off-gas Collection System (Building 3039)
produces a spent caustic solution that is slightly radioactively contaminated. The 3039
Stack Area produces approximately 3500 gal/month of dilute LLLW and accounts for
approximately 13% of the total LLLW collected since 1986.

LLLW collected from the HFIR is generated primarily from the following sources:
(1) regeneration and backwashing of primary and pool demineralization systems, (2) waste
from sampling, (3) hcad tank overflow, (4) gascous waste [ilter pit, (5) 7911 stack
drainage, and (6) the off-gas condensate collection pit. When HFIR was shut down, the
LLLW generation rate was approximately 2700 gal/month. When in operation, the system
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is the largest generator of dilute LLLW at ORNL. During HFIR operations the most
significant LLLW generation source is the regeneration and backwashing of the primary
and pool demineralization systems. In 1990 these regeneration solutions accounted for
approxxmately 70,000 gal of LLLW generated during the year and also represented the
primary source of ®Co in the LLLW System at ORNL.

Table 7. Average monthly dilute liquid low-level waste generation

Monthly generation (gal) Percent of total
Generator 1988 1990 1988 1990
Isotopes*® 3,927 3,273 15 12
3039 stack area 3,377 3,522 13 13
Fission Products 3,128 979 12 4
Development Laboratory”
High Flux Isotope Reactor 3,008 6,169 12 23
High-Radiation-Level 2,414 1,725 10 6
Examination Laboratory
Radiochemical Engineering 1,707 1,066 7 4
Development Center
4500 complex® 1,622 756 7 3
Reactors? 1417 2,433 6
Tank W1-A%° 1,291 3,884 5 14
Building 3019 880 95 1
Process Waste Treatment 692 3 1
Plant spent acid?
Tank WC-8 pump pit® 557 1,185 2 4
All others* 1,363 1,486 _3 6
Total 25,383 26,884 100 100

“Isotopes includes all collections from Isotopes Area collection tank, Building
3026-C collection tank, and Building 3026-D collection tank.

bReactors included are the Oak Ridge Rescarch Reactor and the Bulk Shielding
Reactor.

‘Tank W1-A is abandoned.

“The PWTP is actually the largest single contributor to LLLW concentrate
storage because it provides another highly concentrated waste strcam directly to
storage.

“Tanks collect waste from nongenerator sources such as rainwater from vault
sumps, filter pit sumps, building floor drains, etc.

The GCak Ridge Research Reactor and the Bulk Shielding Reactor (BSR) were
shut down permanently in 1987 and will not be restarted. Current and future waste
generated from the Oak Ridge Research Reactor are the result of D&D activities and
ion-exchange column regenerant solutions.

Prior to 1990, large quantities of *’Cs (i.e., approximately 350,000 Ci/year) and
YSr (approximately 500,000 Cifyear) were prmcsscd at the Fission Products Development
Laboratory (FPDL) (Building 3517). Other materials that were processed at the FPDL
included ®Co, *Ir, '*Ce, and 7Pm. The FPDL was the primary source of both ¥Cs
and *Sr in the LLLW System. Estimated losses of cach material to the LLLW System
were on the order of 15,000 Cifyear for cach isotope. The activities that produced LLLW
were not directly related to isotope processing but were primarily generated from routine
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decontamination of the hot cells that were used in cesium and strontium purification.
Although isotopes processing is not expected to restart in the FPDL, decontamination of
hot cells will continue to produce LLLW in the future. Recently, improvements have
been made to the building’s tank vault that reduced groundwater inleakage and,
consequently, the LLLW generation rates.

The High-Level Radiation Examination Laboratory (Building 3525) primarily
serves as an area where irradiated metallurgical specimens can be examined. Currently,
the facility is expected to handle a variety of radionuclides including cesium, uranium,
plutonium, and thorium isotopes. The area possesses both hot cells and storage wells for
containment of radioactive materials. The average monthly LLLW generation rate of the
High-Level Radiation Examination Laboratory has been approximately 1800 gal since
1986.

The 4500 Complex (Buildings 4500N, 45008, 4501, and 4508) is a multipurpose
research facility. A wide variety of radioactive materials are handled in the complex, and
trace quantities of any radionuclide used at ORNL could originate at one of many active
hot drains in the facility. Approximately 30 active hot drains exist in the 4500 Complex.
The 4500 Complex has historically accounted for 3 to 8% of all LLLW collected at
ORNL. Since 1986, the average LLLW generation rate has dropped from 2400 gal/month
to 1600 gal/month (including rainwater/groundwater collection) in 1991.

The leakage of rainfall into the LLLW CAT System has been qualitatively
recognized for some time as a major contributor to the quantity of waste requiring
processing by the LLLW evaporator. However, a quantitative estimate of the eftects of
rainfall on the volume of LLLW collected at ORNL 'vas not determined until 1989. A
time series analysis identified LLLW collected in the following tanks to be significantly
influenced by rainfall: WC-19, W-1A, WC-11, WC-12, Building 3517 tanks, WC-8, WC-5,
and W-17 and W-18. Estimations are that approximately 1500 gal of LLLW are collected
from the above tanks for each inch of rainfall.

TRU-contaminated liquid low-level waste. The REDC recovers a varicty of
radiochemicals produced by irradiation of selected isotopes. The LLLW produced at the
REDC (approximately 1500 gal/month in 1991) is primarily generated from disposal of
spent off-gas scrubber solutions. The scrubber solutions typically contain low levels of
radioactivity. In addition, small volumes of LLLW are generated as a direct result of
isotope processing from operations conducted ai the REDC. Although volumes are small,
the REDC is a major contributor to the TRU isotopes and mixed-fission-product
concentration in the system. The existing LLLW System does not have provisions for
segregating and handling TRU-contaminated liquids separately. Modification of the
LLLW System to isolate TRU-contaminated liquid waste is currently being studied.

3.2.2.2 Treatment facilitics

Facilities associated with the LLLW System at ORNL consist of collection tanks
and piping, a service tank at Building 2531, the evaporator facilities at Building 2531,
evaporator storage tanks, and Mclton Valley storage tanks. With the exception of these
storage tanks (Subscct. 3.2.2.3), the remaining facilitics are considered as treatment
[acilities and are discussed in this subscction.

The waste accumulated in the collection tanks is transferred via underground
piping to the LLLW Evaporator Facility (Building 2531) where it is concentrated in onc
of the two evaporator units that operate at an average volume reduction factor ol 30:1.
The concentrated waste is then transferred to one of several storage tanks, and the



evaporator condensate is transterred to the PWTP for further treatment. Figure 26 shows

a schematic of the LLLW System.

ORNL’s LLLW Tank System is divided into two branches: the Melton Valley
Branch and the Bethel Valley Branch. Currently, 41 active collection tanks are used,
10 tanks serve the Melton Valley area, 18 tanks serve the Bethel Valley area, and 13 tanks
are associated with the central treatment/storage system. Also, 57 collection and storage
tanks are currently inactive; 39 are owned by the Environmental Restoration program, and
18 are owned by the Office of Waste Management and Remedial Actions Division or the
generating division. The locations of the active tanks are shown in Fig. 27. The capacitics
of the active collection tanks in Bethel Valley and Melton Valley are given in Table 8.
The 13 concentrate storage tanks are shown in Table 10 in relation to other parts of the

LLLW System.
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Table 8. ORNL Liquid low-level waste active collection tank
capacities and source buildings

Tank

Capacity (gal)

Source building(s)

T-13
B-2-T
B-3-T
C-6-T
F-111
F-120
WC-20
HFIR
T-1
T-2

2026A
WwC-2
wC-3
WC-7
WwC-9
WC-10
WC-19
W-16
N-71
P-3
P-4
S-223
S-324
§-523
L.-11
LA-104
F-201
F-501

10 Melton Valley collection tanks

4,000
1,870
1,870
700
125
1,200
10,000
13,000
15,000
15,000

NHF
7930
7930
7930
7920
7920
7920
7900, 7911, 7913, and 7922
7900, 7911, 7913, and 7922
7900, 7911, 7913, and 7922

18 Bethel Valley collection tanks

500
1,000
1,000
1,100
2,140
2,000
2,250
1,000

240

197

197
2,500
1,000
1,000

400

296

50

200

2026

3028, 3038

3025E, 3025M

2533 and 2534 drain lines, 3504
Hot off-gas pot

3028-3033, 3039, 3047, and 3093
3001, 3002, 3109, 3042, and 3119
3026D

3019

3019

3019

3517

3517

3517

PWTP

3047

3525

3525
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Fig. 27. Location of Waste Management Operation’s active liquid low-level waste collection tanks.
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Most of the floor drains, collection tanks, and transfer lines in the system are
singly contained. Most of the tanks associated with the centralized treatment system are
doubly contained. The system was designed to work approximately 30 years; however,
most of the system has surpassed its design life. LLLW solutions that accumulate in the
collection tanks are periodically transferred to the Central Treatment/Storage System as
shown in Figs. 25, 26, and 28. The waste is collected in the evaporator service tank W-22
(Fig. 28) and then fed to evaporators A2 and 2A2 for processing. One of the two
evaporators is operated in a semicontinuous manner. The sccond evaporator is an in-
place spare. Dilute LLLW is transferred by steam jet from feed tank W-22, as necessary,
to maintain an operating level in the evaporator where the waste is concentrated to a
target specific gravity of greater than 1.25. The evaporator condensate, which contains
traces of radionuclides, is directed to the PWTP. When the evaporator bottoms or
concentrated waste reaches a specific gravity between 1.25 and 1.5, or when there is no
feed left to process, the evaporator is shut down, the contents is cooled, and the
“concentrate” is transferred via stcam jet to one of 11 storage tanks.

OFNL DWG 9IM 14089

>
C 000
BETHEL VALLEY
@ @ COLLECTION TANKS
PROCESS WASTE
TREATMENT PLANT
: il l EVAPORATOR

TO PROCESS WASTE
TAEATMENT PLANT

>~
OW-LEVEL GUNITE TANKS
VAT E (INACTIVE)

EVAPORATORS OOQ
‘_ """"""""""""" QOO
% ? I CS | I I % MELTONVALLEY

COLLECTION TANKS

MELTON VALLEY STORAGE TANKS

Fig. 28. Transfer line to the Melton Valley hydrofracture site.

The transfer of the concentrate from the evaporator facility to the storage tanks is
accomplished through a doubly-contained stainless steel line that is cathodically protected
inside a pipe tunnel and leak-tested before cach transfer.

Major areas of the Radioactive Waste Evaporator Facility (Building 2531) (see the
plan view in Fig. 29) include:

* Three separate vaults containing (1) the evaporator feed tank W-22 and the converted
cvaporator feed tank W-21 (now a storage tank for concentrated liquid waste generated
by the PWTP); (2) the concentrate storage tank W-23; and (3) associated pumps,
pipes, and controls. The evaporator service tanks W-21, W-22, and W-23 are also
cnclosed in underground stainless steel-lined concrete vaults,
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. * An underground pipe trench. This is used for the iransfer of liquid waste from the
feed tank to the evaporator and concentrate to W-23.

* The tank vault containing tanks C-1 and C-2. These are storage tanks for concentrated
waste from the evaporator.

* Cells 1 through 4 in Building 2531 that contain the evaporators and associated
equipment. Cell 1 contains the original evaporator A-2 and its feed tank, A-1. Cell 2
contains the accompanying evaporator (A-2) process equipment, which includes a
condenser, vapor filter, condensate catch tank, off-gas scrubber, emergency condenser,
and scrub liquor tank. Cell 4 holds evaporator 2A-2, and Cell 3 contains the
condensate filter, evaporator condenser, condensate surge tank, off-gas scrubber, and
the scrub liquor tank for evaporator 2A-2.

EVAPORATOR ORNL DWG 89A-12712
SERVICE TANK

COLLECTION
HEADER
VALVE PIT

. PUMP
AREA

]

HLW TANK VAULT

UNDERGROUND PIPE TRENCH r‘.

CELL CEL D
1

SERVICE TUNNEL Lt
K o
CH. Houst M

Fig. 29. Plan view of the Fvaporator Facility Complex (Building 2531).

Environmental monitoring. Monitoring of outfalls specified in the NPDES permit
' began in April 1986. The condensate from the LLLW cvaporators is treated for removal
of small quantities of radionuclides at the PWTP and is mixcd with other waste streams
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and treated at the NRWTP before being discharged to WOC through an NPDES
discharge point. Each collection tank in the LLLW system is equipped with a sampling
device, liquid-level instrumentation, and a filtered vent to the atmosphere or to the off-gas
system of the facility that it serves. Underground collection tanks in the Bethel Valley
area have "dry wells," which are concrete pads with sumps located at the low point, and
wells extending to the surface of the ground where gror.adwater is sampled to identify
tank leakage.

Waste volume can be reduced through maximizing waste treatment efficiency by
improved monitoring and control. System operations are enhanced by centralized
monitoring at the Waste Operations Control Center (WOCC). When capital projects are
implemented to upgrade the LLLW CAT System, instrumentation will be added for both
monitoring and controlling thc ORNL LLLW Systems from the WOCC. In addition,
WOCC computers are used to generate reports and to manipulate data.

Permitting status. The RCKA permit-by-rule was updated in 1991 for unit
operations that produce a waste stream monitored at an NPDES discharge point.
Therefore, all LLLW collection, treatment, and solidification systems (active and inactive)
are currently under the RCRA permit-by-rule (Subsect. 3.2.2.3).

Facility status. The primary treatment for LLLW is evaporation; two evaporators
(one of mid-1960s design and the other of mid-1970s design) are currently in use. Both
are functioning; however, replacement of the evaporators has been planned because both
units are nearing the end of their design iife.

Treatment of acid waste generated by ion exchange demineralizers is being
reviewed for various sites at ORNL. At present, these wastes are treated at the central
LLLW Evaporator System. These high-nitrate, acidic wastes gencrated by the
demineralizer systems cause problems in the LLLW Treatment System that increase the
total concentrate generation rate because (1) caustic neutralization adds additional salts to
the LLLW System, (2) nitrates are difficult to handle in disposal processes, and (3) both
parameters negatively i npact the effectiveness of the central evaporator to concentrate
LLLW.

The LLLW CAT upgrades include installing equipment for more precise
measurement and control of the amount of caustic needed to necutralize LLLW in the
collection tanks. This procedure will reduce dissolved solid content of LLLW.

' The major generators of concentrated LLLW are shown in Table 9. REDC
operations are being evaluated for possible upgrades to reduce the amount of LLLW,
particularly TRU components and dissolved solids generated at the facility. Projects are
being implemented at the HFIR, the ORR’s and the BSR to dispose of loaded ion
exchange material as solid LLLW wastes rather than regenerating the resin to produce
LLLW. More detailed descriptions of these projects are provided in the following
subscctions.

Pretreatment of REDC LLLW. This proposed FY 1994 GPP will install
pretreatment systems at REDC (Building 7920) to reduce or to climinate LLLW. The
REDC is a major contributor of LLLW (38%) and the main contributor of TRU (99%) i
the LLLW System.

Bulk Shielding Reactor LLLW upgrade. This FY 1992 GPP will divert wastcwater
to the PWS and/or provide replacement ion exchange to eliminate generation of LLLW.
These modifications are necessary to comply with the draft FFA.

Oak Ridge Research Reactor LLLW upgrade. This FY 1993 GPP will divert
wastewater to the PWS and/or provide replacement ion exchange to climinate generation
of LLLW. Thesc modifications arc nccessary to comply with the draft FFA.
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Tabic 9. Major generators of concentrated
liquid low-level waste (LLLW)

1989 1990
LLLW concentrate  LLLW concentrate 1989 1990
Tank and/or generation rate generation rate percent percent
source building (galfyear) (gallyear) contribution contribution
Radiochemical Engineering 4,700 4,700 30 38
Development Center |
Product Waste Treatment 2250 900
Plant feed
Product Wasie Treatment 3,700 3,800 46 38
Plant concentrate
Building 3517 8507 100 6 <1
Buiding 3525 650 750 5 6
Oak Ridge Research 550 500 4 4
Reactor, Bulk Shielding
Reactor
High Flux Isotope Reactor 250 1,200 2 10
Isotopes Circle 150 50 1 <1
(WC-10)
Others 700 500 6 4
Total 13,100 12,500¢

“Estimate based on information obtained during opcralion‘.

"Estimate based on information obtained during shutdown,

“Actual concentrate generation during 1990 was 16,100 gal (including some concentrate generated early
in 1991).

3.2.2.3 Storage facilitics

Currently, LLLW concentrate is being accumulated and stored in the MVST and
Bethel Valley tanks. ORNL has 12 50,000-gal-capacity tanks for the storage of LLLW
concentrate. Eight of these tanks, known as the MVST, are located at the NHF site in an
underground concrete, stainless steel-lined vault. The other four storage tanks, located
near the evaporator facility, are C-1, C-2, W-21, and W-23. Both C-1 and C-2 receive
LLLW concentrate. W-21, originally a feed tank for the LLLW evaporator, was
converted to a tank for storage of concentrate produced by the PWTP in an effort to
decouple the PWTP and LLLW operations. Currently, tank W-22 serves as the sole
evaporator feed tank. Tank W-23 reccives concentrate directly from the evaporator and is
normally used as a collection point for LLLW concentrate before it is transferred to the
MVST for storage. The design capacitics and current waste volume for these tanks are
listed in Table 10.

Environmental monitoring. Each storage tank is either equipped with a sampling
device, liquid-level instrumentation, and a filtered vent to the atmosphere or connected to
off-gas systems (i.e., blowers, filters, ctc.) and maintained under negative pressurc.
Underground storage tanks in the Mclton Valley are contained in stainless steel vaults
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equipped with sumps and level detectors located at the low points to identify and to
handle tank leakage.

Table 10. Liquid low-level waste concentrate storage tank
capacitics and waste volumes

Tank Capacity (gal) Volume stored (gal)’

Melton Valley storage tanks

W-24 50,000 44,200
W-25 50,000 43300
W-26 50,000 42,100
W-27 50,000 45,300
W-28 50,000 45,100
W-29 50,000 46,800
W-30 50,000 46,300
W-31 50,000 44,700

Bethel Valley evaporator service/storage tanks

w-21% 50,000 32,300
W22 50,000 20,000°
w-23 50,000 19,700
C-1 50,000 20,200
C-2 50,000 45,900

Total 650,000 495,900

“Volumes of concentrate stored as of January 1, 1991.
bTank W-21 is currently receiving concentrated waste

from the Process Waste Treatment Plant.
“Since W-22 is a service tank with fluctuating volumes, an

average of 40% of the total capacity is shown as the volume

stored.

“I'his is the total capacity of the tanks. ‘The operating

capacity is 617,500 gal.

Permitting status. Operation of the LLLW Sysiem is governed by the
requirements in several DOE orders as well as regulations of the EPA and the TDEC.
Although some components of the ORNL LLLW System handle or store mixed
radioactive and hazardous wastes, the system is currently regulated under the ORNL
NPDES permit. The ORNL LLLW system is thus currently exempt (via an RCRA
permit-by-rule applicable io NPDES-permitied wastewater treatment systems) from the
technical standards (e.g., integrity testing, leak detection, secondary containment) and
permitting requirements of the RCRA. However, RCRA LDR regulations will apply to
LLLW concentrates. Sce Sect. S on mixed wastes for details. ‘ .
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The ORR (including ORNL) was placed on the Superfund NPL by the EPA on
December 21, 1989. The SARA of 1986 requires that the DOE execute an FFA with the
EPA in order to establish schedules for compliance with Superfund requirements. The
FFA was signed in November 1991 and will become effective on January 1, 1992.

In addition to the more typical Superfund requirements (e.g., schedules for
remedial investigations at contaminated sites), the ORR FFA provisions will also establish
additional compliance requirements specific to the ORNL LLLW system (Environmental
Restoration Agreement for the Oak Ridge Reservation, January 10, 1991, draft). This
action has been undertaken voluntarily by DOE-OR in response to EPA concerns that the
ORNL system, even though- technically exe:npt from most RCRA standards, should be
subject to equivalent requirements because of the hazardous nature of the radioactive
wastes being handled.

During the course of negotiations for the ORR FFA, the EPA, working with
DOE-OR and the TDEC, has incorporated interim compliance requirements for the
LLLW System. These requirements include (1) integrity assessments including leak
testing and inspections for all LLLW tanks, transfer lines, and ancillary equipment;

(2) removal from service, along with corrective action, for leaking components; and
(3) leak detection and secondary containment for all new or replacement tank systems.

The FFA defines four generic categories of tank systems: (1) new or replacement
tank systems, (2) tank systems having secondary containment, (3) tank systems not having
secondary containment, and (4) tank systems that have been removed from service.

The FFA tank listing that has been submitted to DOE and the regulatory
authorities is given in Table 11. Thirty-nine of the LLLW tanks are inactive (i.e., do not
receive LLLW and are isolated, either physically or administratively, from active waste
generating facilities). The FFA requirements for these tanks will be met through the
Energy Research (ER) Program. The remaining 59 tanks are owned by Waste
Management Division or the gencrating divisions. They are currently either active LLLW
tanks or tanks that have been permanently removed from service and will be transferred
to the ER Program in the near future.

The impact of the FFA to the active LLLW System is shown in Table 11. Eight
tanks (i.e.,, W-11, 4501-C, 4501-D, 3002A, T-14, S-424, WC-4, and 4501-P) were removed
from service prior to the FFA signing because they were no longer being used. Ten tanks
(ie, W-12, W-17, W-18, WC-5, WC-6, WC-8, WC-11, WC-12, WC-13, and WC-14) will
be removed from service when the FFA is signed because the tank systems are known or
are suspected to leak (inleak or outleak). Tanks W-16, WC-10, and WC-2 will be used for
near-term decontamination activities (i.e., 1991-1994) and will then be removed from
service. The W-21 through W-31, C-1, C-2, and T-13 tanks arc expected to meet
secondary containment standards without upgrades. The remaining tank systems will be
upgraded/replaced to comply with the new regulations. Five tank systems (i.e., WC-10),
WC-19, T-1, T-2, and HFIR) are considered to be ES&H tank systems that cannot be shut
down without creating unacceptable ES&H risks. A justification for continued use of
these systems must be determined by a risk assessment and is subject to regulatory
approval. Potential ES&H waste strcams include those from regeneration of ion exchange
columns at shutdown reactors, decontamination of shutdown hot cells, and other
decontamination activities for the Isotope Area Facilitics and the Graphite Reactor Canal.
Table 12 summarizes the facilitics that have access to tank systems that will be operational
after the FFA effective date,
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Tablc 12. Facilitics supported by active liquid low-lcvel waste tanks®

Facility

Tank

Building 3019

Building 3517

Evaporator complex
Building 3544

New hydrofracture facility

Radiochemical Engineering
Development Center

Building 3525

Isotopes Circle

High Flux Isotope Reactor
Oak Ridge Research Reactor
Bulk Shielding Reactor

Oak Ridge Graphite Reactor
Building 3025

Buildings 2533 and 3504

Hot off-gas pot

Building 2026

Building 3026D

N-71, P-3, P-4

$.223, §-324, S§-523

C-1, C-2, W-21 through W-31

[-11

T-13

B-2-T, B-3-T, C-6-T, I-111, F-126, WC-20

F-201, F-501
WC-10, LA-104, WC-2
HFIR, T-1, T-2
WwC-19

WC-19

WC-19

WwC-3

WC-7

WC-9

2026A

W-16

“After the Federal Facility Agreement becomes cffective on January 1,
1992, tanks WC-2, W-16, and WC-10 can only reccive waste from
decontamination activities for Isotopes I‘acilities shutdown.

Facility status. Designed primarily in the 1950s, the ORNL LLLW System was
given an expected operating life of approximately 30 years, but much of the system is
older. The five tanks and transfer lines associated with the ORNL evaporator facility are
of late 1960s to late 1970s vintage, the CWCH dates to around 1980, and the MVST and
WC-20 in Melton Valley, along with their transfer piping, were installed in the late 1970s.
Most of these newer components of the LLLW System have leak detection and secondary
containment capabilitics that appcar to permit continued operation with little or no
modification. Two of the evaporator tanks may nced vault seals, and the transfer line
upstream from WC-20 is singly contained.

In contrast, most of the building drains, collection tanks (all but WC-20 in the
Melton Valley Area), and transfer lines (upstream from the central collection header in
Bethel Valley except the Melton Valley transfer line north and south of Haw Ridge and
some of the newer lines above the pumping station in the Mclton Valley) are singly
contained and some are in questionable condition.

A procedure known as in-tank evaporation is being utilized to reduce the amount
of liquid waste stored in the MVST. Each of the cight storage tanks has a tank
ventilation system for purging gascs from the tanks as well as submersed air sparges used
to mix the contents of the tanks. In the in-tank cvaporation scheme, dry air is being
introduced into the tanks and will ideally leave the tanks in a saturated state. Several
studies have been completed to determine the viability of in-tank evaporation and its
effect on storage volume availability. As determined by these studics, in-tank evaporation
is expected to free approximately 3000 galfycar per storage tank. This rate is based on the
following assumptions: (1) 80% on-lin¢ time, (2) saturation temperature ol 50°F, (3) dry
input air to the tanks, and (4) outlet air is saturated with water. Al an ambicnt
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temperature of 90°F, this liquid evaporation rate per tank should increase to about
10,000 galfyear.

In-tank evaporation began in FY 1990. This process is expected to continue until
the saturation limits of the salt components (predominately NaNO;) in the storage tanks
are reached. Preliminary estimates indicate that approximately 40% of the volume in the
MVST can be evaporated without precipitating these materials. The primary reason for
this activity is to ensure that LLLW storage space rcmains available until start-up of the
WHPP Facility.

Projects currently identified to deactivate and/or to upgrade ORNL LLLW CAT
. System tanks and piping, together with various filter pit upgrades, are described in the
following subsections.

Bethel Valley LLLW CAT System upgrade. This FY 1988 LI will upgrade a
significant portion of the LLLW CAT System located in Bethel Valley. The existing
system must be modified to comply with provisions of the FFA, which require double
containment, integrity testing, capability for leak testing, cathodic protecion, and other
safety features. The project work includes upgrades to the LLLW System in the High-
Radiation-Level Analytical Laboratory (Building 2026) and the Central Off-Gas Facility
(Building 3092), construction of a ncw Transported Waste Receiving Facility
(Building 2649), and upgrade of the instrumentation in the Waste Operations Control
Center (Building 3130) to provide remote monitoring and control capability. Activities
accomplished in FY 1991 included awarding a fixed-price contract, completing the design,
and initiating construction.

Melton Valley LLLW CAT System upgrade. This FY 1992 LI will upgrade the
LLLW CAT System for HFIR (Building 7900) and the REDC (Buildings 7920 and 7930)
in Melton Valley. The project work will include upgrade and replacement of internal and
external piping at the REDC, replacement of 5000 ft of transfer pipe from Melton Valley
to Bethel Valley, construction of a new monitoring and control station to provide holdup
and treatment prior to pumping to Bethel Valley, and addition of a new ion exchange
system for HFIR drains to eliminate the generation of LLLW. The design requirements
were completed in September 1991, The Title I/II design will be initiated during the
second quarter of FY 1992,

Bethel Valley FFA upgrades. This FY 1994 LI project will upgrade several facilities
to meet FFA requirements by installing doubly-contained piping and tanks, active leak
detection, and corrosion protection for underground clements. The project will upgrade
the internal and/or external LLLW CAT System for the hot off-gas pot and
Buildings 2533, 2534, 2537, 3525, and 3025E. Current plans arc to initiate the project
design carly in FY 1994 and construction in FY 1995, All work is scheduled to be
completed by the end of FY 1999.

MVST capacity increase. This FY 1994 LI will provide six new 100,000-gal tanks in
Melton Valley to allow storage or treatment of LLLW f{rom inactive and gencrator tanks
that will be taken out of service by the FFA.

4500 Area LLLW upgrade. This FY 1992 GPP will provide collection of laboratory
quantitics of LLLW from small quantity generators in the 4500 Arca of ORNL when
LLLW tanks WC11, WC12, WC13, and WC14 arc removed from service to be in
compliance with the FFA. Waste-bottling facilitics and/or pickup stations will be provided.
The preliminary proposal was approved and sent to DOE in August 1991,

3000 Area LLLW upgrade. This FY 1992 GPP will provide collection of laboratory
quantitics of LLLW from small quantity generators in the 3000 Areca of ORNL. Wastc
bottling and/or pickup stations will be provided in the glove box, hot ccll, and hood arca
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because of the removal from service of the existing LLLW tanks for compliance with the
FFA. The preliminary proposal was approved and sent to DOE in August 1991,

FFA compliance—Building 30194. This FY 1992 GPP will reroute Piping Systems
that transport LLLW from Building 3019A to the central Waste Evaporator System, The
original Piping Systems are not in compliance with the FFA. These activities include the
installation of doubly contained pipeline and valve box arrangements and cathodic
protection and leak detection devices.

Building 3525—LLLW FFA upgrade. This FY 1992 GPP will reroute piping that
transports LLLW from Building 3525 to the central Waste Evaporator System. The
original Piping System is not in compliance with the FFA. The project activities include
installation of doubly contained pipcline and valve box arrangements and cathodic
protection and leak detection devices,

FFA compliance work—Building 3025. This proposed FY 1993 GPP will provide a
storage tank and bottling station {or Building 3025 hot cells. The 3025 LLLW tank and
Piping System will be taken out of service by the FFA.

3108 filter pit enclosure. This proposed 1993 GPP will add an enclosure over the
3108 filter pit for weather protection and contamination control. The enclosure will
include an overhead cranc for filter removal and a ventilation system for control of
airborne activity during filter change.

Filter pit upgrades. This proposcd 1993 GPP will provide containment for the
Transuranic Processing Plant arca sump pits and filter plts to eliminate inleakage of
groundwater and/or rainwater.

NHEF filter pits upgrade. This proposed 1994 GPP will provide containment
enclosures for cell plugs at the NHF to climinate inleakage of groundwater and/or
rainwater.

3.2.2.4 Disposal facilitics

Currently, no routine, dircect disposal option exists for LLI.W, although
hydrofracture has been used in the past. Hydrofracture is no longer considered an
acceptable disposal option. Because the LLLW System sludges are TRU wastes under the
DOE Order 5820.2A definition, LLLW sludges will be processed in the planned WHPP
and disposed of off-sitc as RH TRU waste.

3.2.2.5 Status of support systcms

Training. Management and supervision are responsible for ensuring that all
division personncl receive training commensurate with their job assignments. Training
requirements shall be established to ensure that job performance is accomplished in a
manner that will provide a safe and healthy work environment for both the employee and
companion employees. Training requirements must also be directed toward enhancement
of the employee’s ability to provide quality products or services.

Certification. A certification program is currently being developed for both LLLW
and process waste strecams at ORNL. The program is in the development stage at this
time.

Data base management. The WOCC computer-based monitoring system provides
real time monitoring and historical data on the operation of the LLLW System at ORNL,
The WOCC remotely monitors the operations of the evaporator systems and also provides
flow and level data, as well as some gross radioactivity measurements, in the LLLW piping
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and collection system. The WOCC receives and processes approximately 300 signals (rom
ficld sensors including liquid levels and the conditions of active LLLW tanks.
3.2.2.6 Linc itcm and general plant projects
A listing of proposed LI and GPPs for LLLW facilities at ORNL is provided in

Table 13. This table indicates the project title, TEC, funding type, and the respective FY
for tunding,

Table 13. Linc item and gencral plant projects for the Liquid
Low-Level Waste Sysiem at Oak Ridge National Laboratory

TEC! Funding Fiscal
Title ($ > 1,000) type year
Line item projects
Bethel Valley Liquid Low-Level Waste (LLLLW) Collection and 35,300 CA 1988
Transfer (CAT) System upgrade
Mclton Valley LLLW CAT System upgrade 41,000 CA 1992
Bethel Valley Federal Facility Agreement (FFA) upgrades 45,000 LW 1994
Mclton Valley storage tank capacity increases 40,000 EW 1994
General plant projects
Bulk Shiclding Reactor LLLW upgrade 1,100 EX 1992
4500 Area LLLW upgrade 1,100 EX 1992
3000 Area LLILW upgrade 1,100 EX 1992
FIFA compliance—Building 3019A 1,085 W 1992
Building 3525—L1LLW FFFA upgrade 1,140 LW 1992
FFA compliance work—DBuilding 3025 1,000 EW 1993
Oak Ridge Research Reactor LLLW upgrade 1,100 EX 1993
3108 filter pit enclosure 1,050 W 1993
Filter pit upgrades 400 W 1993
Pretreatment of Radiochemical Engincering Development 1,100 5,4 1994
Center (Building 7920) LLLW

New Hydrofracture Facllity filler pits upgrade 900 W 1994

“T'otal estimated cost.

3.2.3 Process Waste System

Process wastes consist of all liquid wastes that contain slight amounts of radioactive
or hazardous materials or that may periodically be contaminated. Process wastes at
ORNL include wastes collected from numerous laboratories and facilitics in Bethel and
Mclton valleys as well as condensate from the LLLW evaporators.  This gencral category
of liquid waste can contain small quantitics of radionuclides, metals, anions, and organics.

3.2.3.1 Generic description and characteristics of wasic
As previously discussed, the PWS is designed for waste streams that are potentially

contaminated or that contain very low levels of contamination. The system primarily
consists of a serics of holding tanks and the PWTP, which is designed to remove
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radionuclides and the Nonradiological Wastewater Treatment Plant (NRWTP), which
became operational in April 1990, to remove heavy metals and organics. In the PWS,
wastewater from areas more likely to be contaminated with radioactivity are routincly
processed through the PWTP, while other nonradiological waste streams that could
potentially be contaminated with organics and heavy metals are routed to the NRWTP.,
Nonradiological wastewater is currently collected from the 4500 Area, the 2000 Arca, the
1500 Area, and the 6000 Arca. These streams are monitored for radioactivity and may be
diverted to the PWTP should the radioactivity exceed an acceptable level. The PWTP
effluent stream combines with the nonradiological waste streams for treatment at the
NRWTP. The NRWTP cffluent stream is discharged to WOC.

Waste from the 3000 Area is more likely to contain radioactive contaminants and
is routinely processed through the PWTP. Each month, approximately 6.3 x 10° gal of
contaminated process waste containing 40 nCi/L of gross beta activity arc collected in the
PWS at ORNL. A typical characterization of the process waste stream may consist of
values such as pH of 7.5, total hardness of 110 ppm, calcium hardness of 72 ppm, total
alkalinity of 88 ppm, and total solids of 180 ppm. The generation of nonradiological
process wastewater averages about 7.7 X 10° gal/month resulting in a total average release
of 14 x 10° gal/month from the NRWTP.

3.2.3.2 Treatment facilitics

Process waste is collected and treated at the PWTP for radionuclide removal
and/or the NRWTP for organics and heavy metals removal. The current PWS is shown
schematically in Fig. 30. Proccss wastewater that potentially contains small quantitics of
radionuclides from the 3000 Area is collected in the 250,000-gal Bethel Valley storage
tanks designated F-2101 and F-2102. Process waslewater from the 4500 Area normally
drains to the collection/equalization tank F-1002 at the NRWTP. The 4500 Arca
wastewater is continuously monitored for radioactivity. If-the water becomes
contaminated, it is automatically diverted to the Bethel Valley storage tanks for treatment
at the PWTP. Process wastewater generated in the Mclton Valley Complex is collected in
holding tanks. Unless the radioactivity level exceeds set limits, the contents of these tanks
are normally discharged to NRWTP F-1002 tank. In the cvent that the radioactivity limits
arc exceeded, then the wastewater is pumped to the Bethel Valley storage tanks for
treatment at the PWTP,

The PWTP is designed to remove radionuclides. The process [low diagram in
Fig. 31 shows the processing steps such as softening, clarification, filtration, and ion
exchange. The influent is treated by chemical softening, which removes nonradioactive
calcium and magnesium as well as radioactive cations. The clarification and filtration steps
are nceded to remove the precipitated cations prior to ion exchange to avoid frequent
column regeneration. The remaining small amount of radioactive material is removed
from the waste by the ion exchange columns., The sludge from the clarificr is passed
through a filter press to reduce the liquid content and is then packed in drums for SLLW
storage at the K-25 Site. The concentrated radioactive material resulting from the
regencration of the PWTP ion exchange columns is currently evaporated to approximately
40% solids and transferred to the W-21 storage tank in the LLLW System. Nitric acid is
recovered in this process and is recycled within the PWTP.
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The capacity of the PWTP evaporator requires that a portion of the regenerant
solution be sent to the LLLW evaporator for treatment. A project is in place to increase
the capacity of the PWTP Evaporator System; this will reduce the amount of LLLW
concentrate generated {or permanent disposal.

The volume of LLLW generated by the PWTP has been reduced by 80% since a
clarifier/precipitator was installed in 1986. Reduction or climination of this stream is
important because the PWTP is the major contributor to the LLLW concentrate presently
being stored for future disposal. Tank capacity is limited, and future treatment and
disposal of this waste will be expensive.

Since April 1990, all process wastewater has also been treated in the new
NRWTP, as required by the NPDES permit. The flow sheet shown in Fig. 32 consists of
chemical precipitation, which removes heavy metals; air stripping, which removes volatile
organics; and carbon columns, which remove nonvolatile organics. The plant has the
capacity to treat 740 gal/min of wastewater. Since only a small percentage of the total
influent wastewater to NRWTP requires metals removal, wastewater containing low
concentrations of metals is diverted around the clarificr to reduce treatment costs and
sludge production. The secondary waste (i.c., sludge and activated carbon) is being stored
for disposal as solid low-level radioactive waste. A single NPDES discharge and
monitoring point is maintained at the plant outfall and includes discharges {rom all ORNL
process waste generators.

Since the NRWTP is a new facility, it meets existing regulatory and operational
needs. However, the NPDES permit for the facility is rencgotiated with the TDEC every
5 years. The original NPDES permit for the NRWTP was obtained in 1986 before the
plant was operational. Consequently, the discharge limits were set at relatively high values
for plant startup. Future permits are likely to be increasingly stringent, and plant
upgrades may be required to meet new discharge limits.

Environmental monitoring. Existing outfalls at ORNL include X01, Sewage
Treatment Plant; X02, Coal Yard Runoff Facility; X12, Nonradiological Waste Treatment
Plant; X13, Mclton Branch; X14, White Oak Creck; X15, White Oak Dam; Category I, 1],
and IIT outfalls; cooling towers; and a number of miscellancous outfalls. Each outfall is
analyzed in accordance with DOE orders, NPDES permits, and RCRA requirements and
noted in an activity field log. Field logs arc uscd to document field measurements
including flow, pH, temperature, downstream pH, and downstream tempcrature; some arc
used to document sample collection and include the type of sample (i.c., 24-h composite
or grab), parameter sampled, and the time of sampling,

Data arc collected on a daily, weekly, monthly, quarterly, and/or annual basis as
required by the permit and recorded in a registered ficld log. The data gathered arc
keyed into a data basc that is utilized by statistical software and analyzed against the
compliance requirements. Flow, temperature, and pH data arc also extracted from the
field logs and keyed into the data base for clectronic retrieval. Generalities used in
analyzing the data basc arc summarized herein. To report this data on the Form 2C, the
following criteria were applied: some pollutants were believed to be absent from the
discharge and are excluded {rom water quality evaluation; and, for conservative purposcs,
values reported less than the detection limit were considered as the detection limit for
calculation purposcs.

Available water quality data for parameters monitored at cach outfall were
compiled into a statistical summary for cach outfall. The summary, taken from data
gathered for approximately 2 years, includes the number of samples, minimum value
detected, maximum value detected, the mean, and the number of times the pollutant was
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detected. In instances where only one sample exists and the pollutant was not detected,
the detection limit is noted as the minimum, the maximum, and the mean.

Permitting status. The PWS operates under RCRA permit-by-rule and is
therefore exempt from RCRA permitting requirements. Current regulatory requirements
for process waste generation can be categorized by RCRA waste minimization
requirements, NPDES permit requirements, and DOE orders. When the 1984 HSWA to
the RCRA were written, Congress stipulated the requirements to report annually on waste
minimization efforts but established no quantitative limits. ORNL will report activitics
that control waste at the source and minimize ihe generation of waste through process
improvements.

The NPDES permit expired in April 1991 and is being renegotiated. Facility
upgrades may be required to meet new discharge limits.

A comprehensive investigation of the gencration of process waste that contains
nitrates was completed, and a series of corrective measures were implemented including:

* replacement of the makeup water demineralizer at Oak Ridge Rescarch (ORR)
Reactor,

* replacement of the makeup water demineralizer at HFIR,
* recovery of nitric acid at thc Experimental Gas-Cooled Reactor site, and

* upgrade of the PWTP to reduce ion exchange column regeneration, with a subsequent
reduction in nitric acid use.

These actions have virtually eliminated discharges of nitrates to the watershed and brought
ORNL into compliance with NPDES requirements for reduction in nitrate loading.

Facility status. Improved treatment of process waste for the removal of
radioactivity is planned through an upgrade of the PWTP. Rescarch, development,
treatability studies, and implementation are necessary to optimize treatment. Analysis of
alternatives has been completed, and capital projects are being implemented to upgrade
the PWTP. In thc upgraded plant, “Sr and ¥'Cs will be removed using an inorganic ion
exchange zeolite. Spent zeolite will be disposed of as SLLW. This process will climinate
both secondary waste streams (i.c., clarificr sludge and LLLW) that arc currently being
produced. The process is expected to reduce the secondary waste generation rate by 30%.
The primary reason for upgrading the PWTP is to meet more strict discharge limits and to
reduce the amount of sccondary waste gencrated by the PWTP.

The following projects are proposed modifications for upgrading the PWS,

Process water pretreatment. This FY 1995 LI will ensure installation of a new
process water treatment system to replace the PWTP. The new system will add new
treatment capabilities not presently available at ORNL for removal of nitrates and *Co.
In addition, process equipment used at the PWTP will be upgraded for *Sr and ">Cs
removal.

Wastewaler piping replacement. This FY 1988 GPP will cnsure replacement of
wastewater piping in Building 4500 South. Design criteria was approved in FY 1990, and
the architect-engineer sclection process was initiated in FY 1991,

West addition to Building 3544. This FY 1988 GPP will ensure improvement of
the infrastructure of the PWTP. The project will add space to the control room and
chemical mixing rooms, pecrmanent bathrooms, and new unloading station for acid and
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caustic chemicals. This project involves construction on an old solid waste management
unit and is on hold pending DOE and state approval.

Manhole monitors process waste. This ¥Y 1989 GPP will ensure installation of new
process waste manhole monitors in Bethel Valley to characterize groundwater inlcakage.
The NEPA documentation was approved in FY 1989, and the design was completed and
certified for construction in FY 1990. The bid and award process is ongoing.

PWTP process improvements. This FY 1990 GPP will ensure installation of a pH
adjustment system and acid storage tank that will reduce spent acids sent to the LLLW
System by 50%. The design was completed and certified for construction in February
1991, and a bid and award package is being prepared.

PWTP wastewater feed capacity increase. This FY 1991 GPP will ensure
implementation of the excess NRWTP clarifier to process waste at the PWTP, adding a
pipeline from the Bethel Valley storage tank to the NRWTP clarifier, adding a pipeline
from the NRWTP metals tank to the PWTP surge tank L2, and installing a PWTP feed
tank and pumps at the NRWTP, if necessary. The design criteria was issued for approval
in August 1991.

Building 3544 ion exchange/evaporator room upgrade. This FY 1992 GPP will
ensure upgrading of several PWTP processes in the ion exchange/evaporator room of
Building 3544. The Acid Vapor Scrubber System will be upgraded to provide filtered
exhaust. The evaporator will be replaced, and piping will be modified for improved level
control. Secondary containment will be added for holding tanks used for the evaporator
and acid recovery processes. The functional requirements document was issued approved
in February 1991, and the approved preliminary proposal was sent to DOE in August
1991. ‘

Outfall 302 storm rehabilitation. This FY 1992 GPP will ensure rehabilitation of
the 24-in. storm sewer line around the PWTP to minimize inleakage of contaminated
groundwater into the storm sewer line that discharges through outfal! 302 to WOC. The
functional requircments document was issued approved in November 1990, and the
approved prcliminary proposal was sent to DOE in August 1991.

Increase PWTP '7'Cs capacity. This FY 1992 GPP will ensure provision for a
concrete pad, ion exchange columns, and piping for '*'Cs removal from process
wastewater. The functional requirements document was issued approved in November
1990, and the approved preliminary proposal was sent to DOE in August 1991.

Zeolite dewatering station. This project has been proposed as an FY 1993 GPP;
storage and treatment facilitics needed at the PWTP will be provided to dewater zcolite
resins to meet solid WAC.

Manhole monitors process waste—4500. This project has been proposed as an
FY 1993 GPP; scveral new process waste manhole monitors will be installed in the Bethel
Valley Area to characterize groundwater inlcakage and to provide data on process waste
flows.

Additional surge capacity for PWTP. This project has been proposed as an
FY 1993 GPP; additional surge capacity will be provided during heavy rainfall to climinate
the use of the contaminated 3524 Equalization Basin and 190 basins.

* Process waste flow monitors. This project has been proposed as an FY 1993 GPP;
scveral new process waste manhole monitors will be installed in Bethel Valley to
characterize groundwater inleakage and to provide data on process waste flows.

NRWTP access controls. This project has been proposed as an FY 1993 GPP;
access control equipment (i.c., fences, gates, and badge readers) will be installed at the
NRWTP.
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Sludge Volume Reduction Facility. This project has been proposed as an FY 1993
GPP; a facility will be provided to reduce the volume of slightly contaminated sludge from
the PWTP and NRWTP. The facility will include a sludge dryer, sludge container
unloading equipment, a process off-gas treatment system, and storage areas for wet and
dry sludge. ‘

Contaminated sumps pumping maodifications. This project has been proposed as an
FY 1993 GPP; slightly contaminated wastewater will be segregated in the 4500 Area from
the noncontaminated wastewater. The proposed modification will reduce treatment of
noncontaminated wastewater in the PWTP and slightly contaminated wastewater in the
NRWTP.

Process water flow characterization. This project has been proposed as an FY 1994
GPP; several flow monitoring systems will be installed in the process waste manholes in
Bethel Valley to characterize groundwater inleakage and to provide data on process waste
flows.

Clean Water Act compliance. This project has been proposed as an FY 1994 GPP;
piping to route noncontaminated process waste streams will be installed in the 3000 Arca
to the NRWTP.

Miscellaneous FFA upgrades in Bethe! Valley. This project has been proposed as
an FY 1994 GPP; several slightly contaminated sources of LLLW in Bethel Valley such as
inleakage, condensate from the hot off-gas system, and rainwater will be eliminated. This
project will eliminate these waste streams or divert them to the PWTP.

Pipeline additions for " This piroject has been proposed as an FY 1994 GPP;
LLLW lines will be disconnected from the NRWTP, and process waste lines will be
repiped to the PWTP.

3.2.3.3 Storage facilitics

No facilities for long-term storage of process waste exist at ORNL; however,
several ponds have been used in the past for collection prior to treatment. All of the
existing ponds at ORNL have been taken out of service.

3.2.3.4 Disposal facilitics

Solid wastes such as clarifier sludges and spent zeolite will be disposed of as
SLLW. Additional treatment requirements will be addressed as the WAC for solid waste
disposal sites are developed.

3.2.3.5 Status of support systems

ORNL provides employee training commensurate with job responsibility. As
discussed in Subsect. 3.2.2.5, a certification program is currently being developed for
LLLW and process waste strcams at ORNL. Data base management associated with
process waste consists of the reporting requirements sct forth in the NPDES permit for
ORNL. Watcer and biological monitoring activitics at ORNL are defined by the ORNL
NPDES permit and by DOE guidelines for environmental menitoring and surveillance
around nuclear facilities. In response to DOE guidelines for environmental monitoring,
flow and concentration data are collected to determine discharges of nonradiological
constituents from ORNL processes. Under the current NPDES permit there are over
150 monitoring stations, and point sources arc monitored at their point of discharge into



receiving streams. The biological monitoring program includes the collection of fish, milk,
soil, and grass for investigation of pollutant movement within the food chain.
Implementation of the Best Management Practices (BMP) Plan is also required by the
NPDES permit. Continued support of the BMP Plan will ensure that the PWS will not
handle "hazardous" wastes. The BMP Plan establishes requirements for the development
of a waste tracking system that will track waste from the point of release from ORNL.
The WOCKC also provides data base management support for process waste at ORNL., A
discussion of the WOCC is provided in Subsect. 3.2.2.5 under "Data Basc Management."

3.2.3.6 General plant projects

A listing of proposed LIs and GPPs for the PWS at ORNL is provided in
Table 14. This table indicates the project title, TEC, funding type, and the respective
fiscal year for funding.

Table 14. Linc items and general plant projects for the Process
Waste System at Oak Ridge National Laboratory

TEC? Funding Flscal
Title ($ x 1,000) type year
Line item projects
Process waste pretreatment 18,000 EX 1995
General plant projects
Wastewater piping replacement 300 EX 1988
West addition to Ruilding 3544 593 EW 1988
Manhole monitors process waste 415 EWw 1989
Process Waste Treatment Plant (PWTP) process 795 EX 1990
improvements
Chlorine treatment for cooling water 700 AT 1991
PWTP wastewater feed capacity increase 1,100 EX 1991
Outfall 302 storm rehabilitation 500 EX 1992
Building 3544 ion exchange evaporator room 1,100 Ew 1992
upgrade
Increasc PWTP "Cs removal capacity 1,000 EX 1992
Zeolite Dewatering Station 1,100 EX 1993
Manhoie monitors process waste—4500 300 Lw 1993
Additional surge capacity for the PWTP 1,100 EX 1993
Process waste flow monitors 1,100 EW 1993
Nonradiological Wastewater Treatment Plant 750 EX 1993
access controls
Sludge Volume Reduction Facility 1,100 EX 1993
Contaminated sumps pumping modifications 1,000 EX 1993
Process water flow characterization 600 EX 1994
Clean Water Act compliance 900 EX 1994
Miscellaneous Federal Facility Agreement (FFA) 1,100 EwW 1994
upgrades in Bethel Valley
Pipeline additions for the FFA 900 EW 1994

“Total estimated cost.
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3.3 GASEOUS WASTE

Characterization and treatment of air emissions containing radionuclides are of
primary importance because most of the major facilitics at ORNL are either being used or
have been used in the past for work related to nuclear energy. The three general types of
radioactive air streams at ORNL include (1) cell ventilation, (2) process off-gas, and
(3) laboratory hood and individual vents.

3.3.1 Strategy

ORNL policy dictates that airborne cffluents should be decontaminated (where
practical) at the source of generation before entering one of the plant ventilation systems.
Effluents with a potential for having relatively high concentrations of radionuclides or
reactive chemicals go to process off-gas streams that receive special treatment. The
current approach for control of radioactive emissions from ORNL facilities is illustrated in
Fig. 33.

The program strategy is to identify and to implement system upgrades needed to
cnsure continued regulatory compliance and to meet DOE objectives for ALARA. In
addition, potential regulatory changes or new regulations are evaluated to determine if
additional upgrades or new equipment will be required for future compliance.

This strategy is being implemented through a series of technical studies and capital
projects. Capital projects are discussed in Subsect. 3.3.3.3, "Facility Status." Technical
studies include:

* stack-and-vent surveys to identify potential air emission sources,

* inspection and evaluation of the ventilation ducts, {ilter houses, emergency power
systems, and other pollution control equipment associated with radioactive emission
sources;

* preparation of engineering assays and cost estimates for repair of equipment, such as
underground ventilation ducts and filter pits, and the installation of new pollution
control equipment,

* dcicrmination of flow distribution, particle size distribution, and flow stability and
evaluation of the use of new flow instruments in the main ventilation stacks for use in
stack sampling and monitoring,

* determination of methods to further reduce emissions ALARA and in a cost-cifective
manner:; and

* evaluation of new programs and changes in existing programs to ensure continued
compliance with regulations.

3.3.2 Generic Description and Characleristics of Waste
The three general types of radioactive air strcams at ORNL (Fig. 34) include

(1) process off-gas streams characterized as low-volume, potentially high-activity gas
streams {rom process vessels and {from systems or other sensitive arcas where the relcasce
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of radioactivity may be routine and of relatively high concentration; (2) cell ventilation air
streams characterized as high-volume, low-activity gas streams from enclosed arcas such as
containment or confinement areas, limited-access arcas, and hot cells; and (3) laboratory
hoods and individual vents that provide controlled ventilation for laboratory-type
operations or exhaust from vesscls that are vented through appropriate pollution control
devices at the source location.

ORNE DWG 8D 107882
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@ NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR POLLUTANTS
b As Low As REASONABLY ACHIEVABLE, DOE ORDER 5480.11

Fig. 34. Emission sources at Oak Ridge National Laboratory.

3.3.3 Treatment Facilitics

Essentially all radioactive air strcams (including cell ventilation air, process off-gas,
and air from hoods and individual sources) are filtered through roughing and HEPA filters
to remove particulates before being discharged. Where conditions dictate (particularly for
the off-gas emissions), charcoal absorbers or chemical scrubbers are used to remove
reactive gases such as halogens and acidic vapors. For short half-life radionuclides, such as
radon, holdup is used to allow decay before discharge. Noble gases are diluted with cell
ventilation air and discharged to the stacks. Because of the small quantitics involved,
collection and storage of these gases is not considered practical. The procedures and
cquipment used in the tritium-handling facilitics are designed to minimize the release of
tritium. A small amount of C is produced at ORNL by the irradiation of nitrides.
During processing the 'C is converted to a gascous form (CO,) that is removed by
process scrubbers. The off-gas from the process is monitored before being discharged to
the plant off-gas system,

The basic equipment used in most of the cell ventilation systems that discharge to
major stacks includes filters, fans, and the ducts used to transport air. Typically, the filters
are located in concrete pits of below-grade level with the top surface exposed.  The top
of most filter pits is covered with removable conerete slabs that arc sealed with an asphalt
compound.  Air flow is normally provided by clectrically driven fans. Upon loss of
negative pressure in the ducts, standby fans operated by stcam or emergencey cleetrical
power start automatically to provide ventilation air. Radiation-monitoring instruments are
conneceted to either the stacks or ducts entering the stacks.

Seven major cell ventilation systems with stacks are currently used for discharging
cell ventilation air and process olf-gas containing gascous radioactive cffluents, A major
cmphasis is placed on the use of negative pressure and a positive flow of air through
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containment areas to the stacks for the control of radioactive air emissions, The location
of the stacks is shown in Fig. 35, The 2039, 3020, and 2026 stacks are located in the main
ORNL arca. The 6010 stack is located at the cast end of the ORNL area, and the 7025
stack is located cast of the 7000 Shop Area. The 7911 and 7512 stacks are located in
Melton Valley. Each of the major cell ventilation treatment systems is described in the
following paragraphs.

The 3039 stack handles the cell ventilation and process off-gas from most of the
facilities in Bethel Valley., The system is illustrated in detail in Fig, 36, The stack is
connected with the ventilation systems in major arcas (4500, 3500, 3025, 3026, Isotopes,
Solid State, and the Oak Ridge Research Reactor) by large underground concrete ducts,
by underground transite ducts, and by aboveground stecl ducts. Except for the 3025 and
3026 Areas, the gas stream from cach area passes through HEPA filters before going to
the 3039 stack. Cell exhaust air from Buildings 3025 and 3026 (east) passes through
HEPA filters. Cell exhaust from Building 3026 (west) is not filtered.

The 7911 stack system handles the ventilation air and process off-gas from HFIR
(7900) and the REDC (Buildings 7920 and 7930) in Mclton Valley (Fig. 37). The HFIR
cell ventilation air goes through 30-in.-diam underground transite ducts to the filter pit
located at the base of the 7911 stack. HFIR ventilation air is filtered through silver-
coated copper mesh, charcoal, and HEPA filters in scries before going through fans and a
48-in.-diam steel duct (located aboveground) to the stack, The cell ventilation air from
Building 7920 passes through HEPA filters located in a filter pit adjacent to the building
and then goes through a 30-in.-diam underground steel pipe (coated on the exterior with
an asphalt compound) to fans located at the 7911 stack. Downstream from the fans, the
ventilation air from Buildings 7920 and 7930 joins together in a 48-in.-diam stecl duct
(located aboveground) that goes to the 7911 stack.

The 3020 stack provides cell ventilation for the Radiochemical Processing Pilot
Plant in Building 3019 (Fig. 38). Ventilation air from this facility goes through
aboveground stainless steel ducts to single sets of HEPA filters located in two filter pits at
the basc of the 3020 stack.

The 2026 stack provides cell ventilation air for the High-Radiation-Levcl
Analytical Laboratory. Cell ventilation air from this facility passes through HEPA and
charcoal filters located in a filter pit at the base of the stack before being discharged
(Fig. 39).

The 7512 stack provides a flow of air through the Molten Salt Reactor Experiment
building, which is no longer in operation.  Aboveground steel ducts are used to convey
ventilation air from the building to the HEPA filters and stack (Fig. 40).

The 6010 stack serves the Oak Ridge Electron Lincar Accclerator. Ventilation air
from the target room and the 130-ft flight station passes through HEPA filters before
being discharged to the stack (Fig. 41).

The 7025 stack serves a Tritium Target Fabrication Facility, which is no longer in
operation, Since HEPA [ilters are not effective for tritium ventilation, air from this
facility goes directly to the stack (Fig. 42).

An cighth stack, 3018, is no longer in service, although it is used to discharge air
from a small fan that maintains a small {low of air through the¢ ORNL Graphite Reactor,
The reactor was shut down in 1963,
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Fig. 38. Ventilation system for the Radiochemical Processing Pilot Plant (3020 stack),

Process off-gas air emissions are treated by a Central Process Off-Gas System that
vents to the 3039 stack. This system serves the Bethel Valley area facilities, A network
of underground stainless stcel pipes transports the off-gas from facilitics throughout the
area. Because the process off-gas can contain acidic vapors that could damage HEPA
filters, the off-gas is passcd through a venturi caustic scrubber before going through
roughing and HEPA filters to fans that discharge to the 3039 stack.

Process off-gas from [acilitics in Mclton Valley discharges to the 7911 stack. The
HFIR and REDC Facilitics have scparate process off-gas systems, Hot off-gas from the
HFIR is filtered through silver-copper, charcoal, and HEPA filters before being discharged
upstrcam of the cell ventilation filters, In one part of the REDC (Building 7920), process
off-gas discharges through a caustic scrubber and HEPA filters to the stack. A Hopealite-
charcoal iodine retention system and a backup charcoal absorber bed are valved into the
off-gas system when irradiated material containing significant amounts of ™' is being
processed.  After passing through the filters, the off-gas goes through an underground
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Fig. 39. Ventilation System for the High-Radiation-Level Analytical Laboratory (2026 stack).

10-in. diam. fiberglass-reinforeed pipe to fans at the 7911 stack. Off-gas from the other
REDC Facility (Building 7930) passes through HEPA filters and is combined with the
ventilation air upstrcam of the cell ventilation filters before being discharged to the 7911
stack. Provisions for adding a caustic scrubber arc available if nceded. The process off-
gas systems described above are the major systems at ORNL through which mest of the
process off-gas is discharged and are typical of other smaller systems.
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In addition to the major stacks, a number of individual vents are used at ORNL
through which small quantities of radioactive material may be discharged. Located
throughout the ORNL facilitics, these sources are mainly vents from storage tanks and
exhausts from hoods and glove boxes used for individual small-scale e\(pcrlmcnts and
analytical chemistry work; however, larger
[acilities such as the Transuranium Research Laboratory in Building 5505, the Isotope
Technology Bu1ldmg (3047), the Electron Linear Accelerator chmty in Building 6010,
and the NHF in Building 7860 also have vents.

Major buildings such as the 4500 Area have many laboratories that have hoods
with individual exhausts. The individual exhausts have been identified and placed in a
computer data base as a result of the recent stack-and-vent survey. This data will be used
to identify emission sources for possible equipment upgrade. Individual emission sources
are typically discharged through HEPA filters, fans, and short stacks located above roof
level. Emissions from most of the systems are limited by administrative controls and do
not require radiation monitors in the exhaust streams. :
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Fig. 40. Ventilation System for Molten Salt Reactor Fxperiment (7512 stack).
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Fig. 41. Ventilation System for Oak Ridge Flectron Lincar Accelerator (Building 6010).

3.3.3.1 Environmental monitoring

Most gaseous wastes from ORNL are released to the atmosphere through stacks.
Radioactivity may be present in gascous waste streams as a solid (i.c., particulates), as an
absorbable gas (c.g., iodine), or as a nonabsorbable species (i.c., noble gas). Gascous
wastes that may contain radioactivity arc processed to reduce the radioactivity to
acceptable levels before they are discharged. In addition to the monitoring of stack
cffluents, atmospheric concentrations of materials are monitored continuously at 27
stations around ORNL, the ORR, and the surrounding vicinity.
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At cach real-time monitoring station, monitors are used for [ive radiation
parameters (i.c., gross alpha, gross beta, radioactive iodine, gross gamma, and radioactive
noble gases). Also, a rain gauge and three process sensors are used to calculate the
volume of the sample collected. A central processor collects 10-min average readings and
transmits the data to a VAX computer for further analysis and reporting. The central
processor checks the values against alarm limits. All alarms arc rcported to a printer as
they occur. The primary purpose of the monitoring system is to determine if radiation
levels on the ORR are above background levels. If radiation levels appear to be higher
than normal, additional sampling can be initiated to provide quantitative measures of
concentrations in the atmosphere.

Airborne radioactive particulates are collected by pumping a continuous flow of air
through a paper filter and then through a charcoal cartridge. The filter papers arc
collected and analyzed weekly for gross alpha and gross beta activities. To minimize
artifacts from short-lived radionuclides, the filter papers are analyzed 3 to 4 days after
collection. The airborne *'Tis collected weekly using a cartridge that is packed with
activated charcoal.

The major stacks are monitored and sampled for radioactive ¢missions. Samples
arce withdrawn downstream of pollution control cquipment (c.g., HEPA filters) at locations



106

that will give representative samples of the streams being discharged. The 7911, 3039,
3020, and 7512 stacks arc sampled at locations 12 or 15 m above the basc of the stack.
The 2026, 6010, and 7025 stacks are sampled near ground level. The sampling equipment
is located near the sample points to minimize losses due to deposition in the lines. The
following types of air samplers arc used at ORNL to provide environmental monitoring
data on gasecous waste strcams.

In-stack samplers are used to remove samples of gascous effluents from the stacks
for analysis of radioactive particulate matter, radioiodine, and inert gases. The design of
the samplers tomplies with DOE Orders (per ANSI 13.1, 1969) for isokinetic sampling
conditions as much as practical (i.e., sampling velocity in the probe is cquivalent to the
stack gas vclocity). A sample of gascous effluent from the stack is pumped through a
sample cartridge and returned to the stack. The sample cartridge continuously collects a
particulate and radioiodine sample from one of three probes [or laboratory analysis.
These cartridges are removed and analyzed on a routine basis; the time interval depends
on the amount of radioactivity discharged by the stack. Two smaller probes are used to
transport samples of stack effluent continuously to the alpha and beta-gamma particulate
and iodine monitors.

Duct samplers arc installed on ducts that discharge to the 3039, 7911, 2026, and
6010 stacks. A sample of gas is pumped from the duct through a sampling probe and a
sample holder and is then returned to the duct. The sample holder contains a filter paper
or a combination charcoal cartridge and filter paper. Samples collected by the filter paper
and charcoal cartridge arc analyzed in the laboratory to determine the amounts of
radioactive particulate matter and radioiodine passing through the duct.

Beta-gamma particulate monitors consist of a filter paper tape deck, a sample
pump, a count-ratc meter, a Geiger-Mueller (G-M) tube, and a weatherproof cabinet. A
sample of gascous cflluent is pumped from the stack or duct through a sample probe and
filter paper and is then returned to the stack or duct. The filter paper exposcd to the
sample strcam is continuously monitored by a G-M tube. The filter paper removes more
than 90% of the particles larger than 0.3 um {rom the sample stream. The G-M tube also
monitors for radioactive gascs and radioiodine if they arc present in the sample stream.,

Alpha particulatc monitors are the same as the beta-gamma monitors except [or
the detector and detector shielding. The detector is a scintillation counter that uses silver-
activated zince sulfide as the scintillator.

lodine monitors are located on the 3039, 7911, 2026, 3020, and 7512 stacks and
arc used for monitoring radioiodine in gascous effluents. The iodine monitor is instailed
in scrics with one of the particulate monitors.  With this arrangement the gas sample is
withdrawn from the stack, passed through filter paper that removes the particulates, and
then passed through a charcoal trap. The charcoal removes the radioiodine; this 1s then
monitored by once to four G-M tubes connected in parallel.

Two types of noble gas monitors are used to monitor the isotopes of xenon,
krypton and argon; special attention is given to ™ Xc and #*Kr. The first type of detector
is installed in a Icad shicld, and the noble gas monitor is installed in the sample stream in
scries with the particulate monitor and the jodine monitor. The effluent sample is
withdrawn [rom the stack, passed through filter paper in a particulate monitor, through
the iodine monitor, and then through the inert gas monitor before being returned to the
stack. The detector is an end-window-type G-M tube and is connected to a count-rate
meter. The count-rate meter provides a signal output indicating the integrated counts
from the detector; this is normally read and recorded every 24 h.
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The sccond type of noble gas monitor is the most recent design of the two inert
gas monitors. This monitor is located at the base of the stack rather than at the 50-ft
level. The effluent sample is withdrawn from the stack through one of the in-stack
sampler probes at the 5-ft level and piped to the monitor location. The sample is then
passed through a roughing filter, a charcoal trap, and the noble gas detector, After
collection, the sample is taken to the laboratory for analysis. Because the collected sample
was monitored by the noble gas detector at the same time it was being collected, the data
from the laboratory analysis can be compared directly with the monitor readings.

A tritium sampling station is contained in a fiberglass instrument shelter located
next to the 7025 stack. Air from the stack is passed through a cartridge containing silica
gel that collects any tritiated water vapor. The air flow is then passed through the tritium
sampler that contains a catalytic converter to oxidize hydrogen (tritium) gas and tritiated
organics to water vapor; this is then collected in a second silica gel cartridge. The silica
gel is periodically removed from the cartridges, and the tritium content of the water vapor
is determined by beta liquid scintillation techniques.

The high-level gamma monitor is a wide-range monitor that measures gross gamma
dose cquivalent rates at the detector location. This instrument monitors gamma dosc rates
in a stack in the event of a major accident in a facility that discharges gascous cffluent to
the stack. The range of this instrument is from 25 mrem/h to 106 rem/h in eight log
decades. Output signals are provided to operate remote "high-level" and instrument
"inoperative" audible and visual alarms. The alarms are telemetered to the WOCC.,

Flow monitors arc installed in gascous waste clfluent strcams in stacks and ducts
to determine the volume of waste gases being discharged to the atmosphere. The monitor
consists of an anemometer, a telemetering transmitter, and a recorder. The ancmometer
is installed in the effluent stream at a point of average velocity in the steam. The
ancmometcer generator is connected to the telemetering transmitter that supplies a signal
proportional to the flow rate to a digital alarm system located in the WOCC.

3.3.3.2 Pcrmitting status

Control of airborne emissions from ORNL facilitics is provided in accordance with
DOE Orders 5480.1A (Environmental Protection, Safety, and Health Protection Plan for
DOE Opcrations), 5480.4 (Environmental Protection, Safety, and Health Protection
Standards), 5480.11 (Radiation Protection for Occupational Workers), 5820.2A
(Radioactive Waste Management), and the CAA. The requirements of the CAA are
being administered through the TDEC Air Pollution Control Regulations. Air permits
have been obtained for all emission sources that require permitting under TDEC
regulations.

The CAA authorizes the establishment of National Emission Standards for
Hazardous Air Pollutants (NESHAP) regulations for pollutants for which Ambicent Air
Quality Standards arc not applicable. Radionuclide emissions are regulated under the
NESHAP regulations by the EPA. Currently, the state does not regulate radionuclide air
emissions; however, the TDEC has asked the EPA for authority to do so in the future.
Under the NESHAP regulations (40 CFR Pt. 61, Subpart H), cmission of radionuclides to
the ambient air from DOE facilities is limited to those amounts that would cause any
member of the public to receive an effective dose equivalent of 10 mrem/ycar.
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3.3.3.3 Facility status

Many of the facilities for handling radioactive gas emissions have been in operation
for over 20 years. Generally, the equipment that is accessible has been maintained in
good working condition. A considerable amount of upgrading of cquipment has been
completed. Backup units exist for some equipment to be used in the event of failure,
However, much of the equipment, such as underground ducts and filter pits, has not been
cvaluated for long-term wear, deterioration, or reliability for continued long-term service,
The status of upgrade activitics for cell ventilation equipment is described in the following
paragraph.

Systems that have undergone significant upgrading through an LI capital project
initiated in 1981 (Improvement to Radioactive Waste Facilitics, 81-T-104) include:

* The 3039 Stack Arca. In 1984 the fans and ductwork around the stack were cither
replaced or refurbished.

* The Isotope Arca. In FY 1986 the existing underground ventilation ducts were
replaced with a stainless steel, locally filtered overhead system.,

* The 3020 Stack Arca. Ductwork between Building 3019 filter house and the 3020 stack
was replaced, the two clectrical fans and steam fan were replaced with four new
clectrical fans, an existing emergencey generator was rewired, and a sccond emergency
generator was added.

The following projects have been proposed as upgrades of the gascous wastce
systems at ORNL.

Radiochemical Processing Pilot Plant (3019) and cxhaust stack (3020). The 3019
facility is used primarily as a national repository for storage of **U. The major stored
waste consists ol 402 cans containing uranium oxide produced by the Consolidated Edison
Uranium Solidification Project campaign, In the past, the facility was used as a fissilc
material storage arca for conducting R&D studies, solvent extraction reprocessing of 23U,
and laboratory-scale analytical work. Potential emissions may include nitrous oxide, sulfur
dioxide, volatile organic carbon, and carbon dioxide. The sampling gallery exhaust of the
3019 facility nceds to be upgraded and connceeted to the 3020 stack. This modification
would involve installing instrumentation, isokinetic sampling cquipment, and monitoring
connections to the WOCC. An FY 1989 GPP was initiated to address the 3020 stack
monitoring improvements.

Building 3125 emergency gencrator. The design for this 1990 GPP was completed
and certified for construction in October 1990. Construction is currently scheduled to
start in September 1991,

Upgrade 3039 stack fans. The Central Radioactive Gas Disposal Facility (3039) is
the central stack through which cell ventilation air and process olf-gas from the main
ORNL Complex are discharged. A ventilation upgrade includes the replacement of off-
gas fans and two ccll off-gas fans that discharge from the REDC (Building 7920) to the
7911 stack. This project is scheduled as an FY 1991 GPP. The design criteria was issued
approved in August 1991,
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Liquid/Gascous Waste Support Facility. This 1992 GPP would construct a support
facility for liquid and gascous waste operations. The facility would consist of hardware
and equipment storage as well as equipment maintenance facilities necessary to support
operation of the 3039 stack and other gascous cmission systems, the PWTP, and the
NRWTP. The preliminary proposal was approved and sent to DOE-OR in August 1991,

Wastc Operations Control Center expansion. This 1992 GPP would construct a
change house for Waste Management Operations (WMO) personnel to replace current
facilities. The preliminary proposal was issued in May 1991 and sent to DOE-OR,

Upgradc Hot Off-Gas System at 3039 stack. The Hot Off-Gas System is a critical
portion of the Central Radioactive Gas Disposal Facility (3019). This project will relocate
and replace fans, clectric motors, backup steam turbine, and appropriate ducting that
provide motive force for the Hot Off-Gas System. This project has been proposed as a
1993 GPP.

Upgradce 3047 Filter House. Ventilation air from the manipulator cells in the
Isotope Technology Building, Building 3047, goes through in-cell HEPA filters before
being discharged to the 3039 stack. Sealing problems with the in-cell HEPA filters has
allowed contamination (mainly europium and cobalt) to reach the underground duct and
second sct of HEPA filters, This project will provide an additional set of underground
HEPA filters to stop airborne material from reaching the second sct of HEPA filters in
sufficient quantitics to cause a radiation problem. This project has been proposed as an
FY 1994 GPP.

Ventilation System upgrade (3500/4500). Inspection and monitoring of the water
flow from the underground ventilation ducts from the 3500 and 4500 Arcas to the
3039 stack has shown concrete deterioration and tree root intrusion in some arcas, This
allows groundwater to be drawn in by the negative pressure in the duct. This project will
upgrade the underground concrete cell ventilation duct work to improve the cfficiency of
the Ventilation System and reduce potentially contaminated water that must be treated at
the PWTP. This project has been proposed as a 1994 GPP.

3.3.4 Storage and Disposal Facilitics

Air cmissions at ORNL are routinely treated and discharged through monitored
ventilation stacks on-site. Because radioactive air emissions from ORNL facilitics are
collected, treated, and discharged via these stack systems, no storage or disposal facilitics
arc required.  All solid wastes (c¢.g., HEPA filters) generated in the treatment and
monitoring processes are handled as part of the solid radioactive waste management
program, as addressed in Subscct. 3.1 of this plan,

3.3.5 Status of Support Systcms

No specilfic training, certification, or data base management system is available at
ORNL for radioactive gascous emissions. Training is generally commensurate with the
employec’s job responsibility; certification and data base management are associated
primarily with solid waste strcams. The WOCC does provide data regarding air [low rates
for gascous waste cffluent streams in stacks and ducts. The alarms {or the high-level
gamma stack monitors arc also telemetered to the WOCC.
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3.3.6 General Plant Projects

A listing of GPPs for gascous radioactive waste lacilitics at ORNL is provided in
Table 15, This table indicates the project title, TEC, funding type (i.c., DOE program
budget code), and the respective fiscal year for funding.

Table 15, General plant projects for gascous radioactive waste facilities at
Oak Ridge National Laboratory

THC Funding Flscal
Title ($ x 1000) type year
3020 stack monitoring Improvements 1000 AT 1988
Building 3125 emergency gencrator 400 Ew 1990
Upgrade stack fans (3039) 740 X 1991
Liquid/Gaseous Waste Support Facility 800 LW 1992
Waste Operatlons Control Center 1099 EX 1992
expansion
Upgrade Hot Off-Gas System at 3039 1100 X 1993
stack
Ventilatlon Systems upgrade (35(00/4500) 1000 EW 1994
Upgrade 3047 Filter 1ouse 1100 1EA%Y% 1994

“Total estimated cost,



4. HAZARDOUS WASTE MANAGEMENT

The RCRA s the primary foree guiding ORNL hazardous waste management
operations, The EPA has regulatory authority over RCRA; the states are given the
option of adopting hazardous waste management regulations at least as strict as those of
the RCRA. The TDEC Division of Solid Waste Management has developed and
implemented regulations essentially equivalent to those of the EPA; these are addressed in
the Tennessee Hazardous Waste Management Rules (THWMR), Chapt. 1200-1-11,

Thesc requirements apply only to hazardous and mixed wastes, not to radioactive wastes
that do not have a hazardous constituent. Hazardous wastc management at ORNL i
discussed in this scetion; ORNL mixed waste management activitics arc discussed in
Scct. S of this plan,

A waste is classified as hazardous by the EPA il'it is corrosive, reactive, toxic, or
ignitable as delined in 40 CFR Pt 261, Part C of the RCRA rcgulations. A wastc is also
classificd as hazardous if it is included in the over 400 hazardous wastes specifically listed
by the EPA in 40 CFR Pt. 261, Part D. Both the generation source and chemical
constituents must be considered in making the hazardous waste determination,  As defined
by ORNL, hazardous wastes include those regulated by cither the RCRA or the TSCA,
special sanitary waste, and other wastes identified by ORNL as representing an
unaceeptable hazard to personnel or to the environment if improperly managed,

4.1 SOLID AND LIQUID WASTES

Many independent rescarch projects at ORNL are supported by numerous small
scientific laboratories that store and use hazardous materials. Most of these laboratorics
arc potential generators of hazardous waste such as spent experimental samples, process
residuals, and hazardous materials (usually chemicals) that have cxcceded their shelf lives
or arc no longer uscful. Waste oil is generated from sources such as motor vehicles,
machines, and vacuum pumps. Hazardous waste is also gencrated by the groups that
support the rescarch projecets, such as photographic labs and reproduction facilitics,
Becausce liquid and containerized gascous wastes are considered “solid” wastes by the EPA
and arc subject to solid waste rules, liquid, containerized gascous and solid hazardous
wastes are managed similarly at ORNL.

4.1.1 Stratcgy

The current strategy for hazardous waste management at ORNL is illustrated in
Fig. 43. This management strategy is in compliance with applicable federal and state
regulations, DOE orders, and corporate policics. It is ORNL policy to manage hazardous
waste in a manner to protect its employees, public safety and health, and the environment.
Cost-cffective options for the treatment, storage, and disposal of these waste streams arc
sought. Currently, ORNL hazardous waste is colleeted, handled, and stored with off-site
treatment/disposal as the major waste management objective. The focus of hazardous
waste management is characterization, verification, segregation, repackaging, and storage
in preparation for shipment to commercial facilitics for treatment and/or disposal, The

I
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suspenston of of-site shipments in May 1991 has severely alfected this strategy. Waste
reduction, tracking, and documentation are also critical aspects of the ORNL management
strategy.

ORNL s committed to the reduction of the quantity and toxlelty of the waste
generated by its activities including functions directly related to {ts mission, supporting
activitles, and environmental remediation activities, Requirements for waste reduction are
[ound in lederal regulations and DOE polieles and guldelines; motivation for waste
reduction stem from increased costs and Habillties associated with the management of
wastes and limited disposal options and facility capacitics.

4.1.2 Generic Description and Charactoeristics of Wasto

Critlcal first steps in responsible waste management are the {dentification of waste
streams and determination of the their characteristics,  Critical characteristies include
physical form (L.e,, liquid, solid, or gas), chemical properties, and/or the presence of
constituents identificd as hazardous by the EPA or the TDEC under the RCRA or by the
TSCA. Because ORNL Is a rescarch luboratory, its waste generation is quite different
from that of a production facility, Generation is not linked to production rates; therelore,
well-defined or regularly generated waste streams are rare. Instead, the diverse nature of
ORNL's R&D activitics produces a large number of widely varied waste streams, The fact
that nearly all characteristically hazardous and listed hazardous wastes defined by the EPA
and the TDEC appear on ORNL's RCRA Part A permit application illustrates this
diversity.

Collection of hazardous waste at ORNL is performed in a proceduralized manner
(sce Fig. 44). The generator of a hazardous waste prepares a request form for waste
collection, The request is sent to the Hazardous Waste Operations Group (HWOG)
which logs the request, ensures that the waste has been properly identificed, and
det ermines its appropriate classilication (L.e., toxie, reactive, ignitable, cte.). For example,
fab-pack and explosive wastes are collected and delivered direetly to Building 7653 for
storage in a predesignated arca that corresponds to the waste classification. When enough
is accumulated, lab-pack waste is packaged by commercial TSD facility personnel into
appropriate shipping containers that meet Department of Transportation (DO'T)
requirements and is shipped to EPA-permitted commercial treatment or disposal sites,
Explosive waste is treated on-site at the Chemical Detonation Facility (Building 7667).
Following waste classification and collection, bulk (drummed) liquid and solid hazardous
wastes are delivered directly to Building 7652 to await off-site treatment or disposal,
PCB-contaminated waste is collected for immediate delivery to Building 7507 and
subscquent off-site treatment, Similarly, used oil aceeplable for off-site reeyele is delivered
to Building 7651 for off-site processing,

4.1.3 Treatment Facilitics

ORNL relies primarily on commercial facilitics for the treatment of its hazardous
wastes, Some waste treatment is provided on-site for a few waste categories (as discussed
in the following paragraphs).

Bulk non-nitrate acids are neutralized at the NRWTP and discharged to WOC via
the NPDES System, This facility is a wastewater treatment unit operated under Scet. 402
of the Clean Waler Act (CWA) and is exempt from RCRA permitting requirements for
TSD facilitics.
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Fig. 44. Tlowchart of huzardous waste management activitics.

The Chemical Detonation Facility (Building 7667) is located approximately 200 ft
northeast of the Hazardous Waste Management Area, Access to the site is from a gravel
road (Chemical Waste Access Road) off the Health Physics Rescarch Reactor aceess road.
The site consists of two storage magazines (one for the detonation sheets and one for the
eleetrical blasting caps), a detonation trench, and a control arca (Fig, 45). The magazines
arc approximately 4 X 4 X 4 ft and are bulletprool, lire-resistant, weather-resistant, theft-
resistant, and ventilated, The magazines are scparated by an earthen berm about 4 (1
high. The detonation trench is 4 x 10 x 3% [, A 60-[t radius around the trench is to be
kept clear of combustible materials such as trees, brush, shrubs, and tall grass. The
cleared area is enclosed by a chain-link lence. The control area is the tocation from which
the waste material is remotely detonated. The cleared arca pmwdu good visual linc of
sight from the control arca to the detonation trench,

The Chemical Detonation Facility operates under an RCRA interim status permit
and an open burning permit under TDEC regulations. A RCRA Part B Subpart X permit
application will be prepared and submitted to the TDEC,

4.1.4 Storage Facilitics

Several facilities are currently used for the storage of hazardous waste at ORNL,
as discussed in the following subscetions, The majority of waste is stored in §5-gal drums
in Building 7652; it has a capacity of 15,125 gal. Inventories of waste in the various
storage facilitics vary monthly because these arcas are used for staging the waste for final
disposition. With the exceeption of Building 7507, the storage facilitics are located in the
Hazardous Waste Mundgcm( nt Arca off the Health Physies Rescarch Reactor aceess road
at ORNL. (Sece Fig, 23)
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Fig. 45, Chemical Detonation Fucility (Building 7667).

4.1.4.1 Building 7652—Hazardous Waste Storage Facility

Building 7652 has an arca of approximately 2400-ft* with dimensions of 39 x 61 ft,
This arca includes an outside covered storage arca (20 x 30 1), The building consists of
insulated, prefabricated pancls and has metal stud walls with a 2-h firc rating. The
building floor is 3(KX)-psi concrete and has two coats of an epoxy scaler; curbing is around
the building. The enclosed scetion of the building consists of five storage arcas, cach of
which contains a sump, and cach arca is separated by curbing. The building layout is
shown in Fig. 46.

Building 7652 is used to store hazardous wastes that have been packaged, labeled,
and marked in accordance with DOT regulations, The bulk waste chemicals are placed in
DOT-certificd drums cither at their point of origin or alter transfer to the facility. A
maximum of 15,125 gal (275 55-gal drums) can be stored at this facility. Drums stored in
this building are scgregated according to the compatibility groupings, When a sufficient
quantity of waste to facilitate proper management is accumulated, shipment and transfer is
arranged to an off-site EPA-permitted TSD facility.

4.1.4.2 Building 7653—Chcmical Waste Storage Facility

Building 7653 is 30 x 102 [t 8 in. and has a total arca of 3060 {1*, The building is
divided into eight scparate rooms (storage room). The building layout is shown in Fig. 47.
The building is constructed of insulated prefabricated metal framing, partitioned with
metal stud walls having a 2-h fire rating. Curbing with a centralized sump is utilized for
cach of the storage rooms (except for the water reactive storage room), One of the
rooms is used for an olfice and emergeney cquipment storage arca,
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The facility is used for storage of small containers of laboratory chemicals and
process chemical wastes. The small containers (less than 5 gal or 20 Ib) of chemical
wastes are delivered to the facility and are separated by compatibility grouping for storage
in the appropriate room. The storage rooms contain metal shelving or cabinets to hold
the containers. The chemicals are generally within the manufacturer’s original container
and are identified with the manufacturer’s label. When a quantity of waste sufficient to
facilitate proper management is accumulated, personnel from an Encrgy Systems-
contracted commercial TSD facility lab-pack the waste into DOT-certified containers. The
waste is then shipped off-site to an EPA-permitted TSD facility.

Each storage room is physically limited to contain not more than the equivalent
number of small containers constituting 10 55-gal drums. The maximum allowed inventory
of waste in storage for the facility at any given time is the equivalent of 70 55-gal drums
(3850 gal).

4.1.4.3 Building 7507—Hazardous Waste Storage Facility

Building 7507 is a stcel frame, metal siding structure consisting of approximately
1470-t? in area that has a continuous concrete curb dike around the inside perimeter and
no floor drains (Fig. 48). Double sliding doors with a metal ramp allow for loading and
unloading operations. A portable, plastic containment system forms the storage arca.

The maximum allowed inventory of hazardous waste in storage is 150 55-gal drums
(8250 gal). Initially, hazardous waste stored at the facility consisted of lab packs; bulk
quantities of ignitable, corrosive, and/or extraction procedure toxic wastes, oxidizers, and
poisons; and PCB-contaminated liquids and solids. Currently, the storage facility is utilized
to store only PCB and PCB-contaminated waste. However, the PCB waste may also be
identified as exhibiting a characteristic of hazardous waste.

4.1.4.4 Building 7651—<lecan oil storage pad

Building 7651 is a 40 x 20 ft concrete pad covered with a ribbed metal decking
roof. A continuous concrete curb dike is in place around the perimeter of the pad. No
floor drains or sumps cxist at the pad. Ramps arc provided for equipment access onto the
pad (sce Fig. 49).

The storage pad is used to store 55- and 30-gal drums containing used oil
acceptable for unrestricted off-site relcase. The maximum inventory of waste in storage is
128 55-gal drums (7040 gal). Drums arc placed on pallets and double stacked, if required,
with pallets between cach level. The drums are arranged in rows to provide walkway
space for emergency personnel and cquipment and conducting inspections.

4.1.4.5 Environmental monitoring

At the various ORNL hazardous wastc storage facilitics, the building dikes and
sumps arc maintained to prevent cracks and leaks. Any spill in a drum loading arca or
storage arca is removed immediately to prevent further contamination. Containers arc
always closed during storage and handled in a manner to prevent leal.age. In the event of
a spill or release to the environment outside the facility, the ORNL Contingency Plan
(discussed in The Spill Prevention, Control, Countermeasures, and Contingency Plans for
Oak Ridge National Laboratory) would be activated.
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4.1.4.6 Pcrmitting status

Building 7652 is one of two RCRA-permitted hazardous waste storage facilitics at
ORNL. A revised RCRA Part B permit application will be submitted for Building 7652
and will include Buildings 7653, 7654, 7934, and possibly 7507. The unpermitted Buildings
7654, 7653, and 7507 operate under interim status. Building 7651, which stores non-PCB
oils in drums, opcrates under interim status. Building 7934 stores spent photographic
solution in drums and has been exempted from RCRA permitting as long as silver is
recovered annually. However, Building 7934 is being added to the Part A permit
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application for hazardous and mixed waste storage. Table 26 in Subsect. 8.1 of this plan
provides the current operational and permitting status of ORNL TSD facilitics.

4.1.4.7 Facility status

An upgrade of Building 7507 is planned to provide additional storage space for
contaminated lead awaiting decontamination for reuse (see Subsect. 5.1.4.7, Facility Status
for Mixed Waste). Another FY 1990 GPP involves the upgrade of Building 7652 by the
end of CY 1991 in order to improve PCB storage conditions and to allow RCRA closure
of 7507.

4.1.5 Disposal Facilitics

Hazaruous waste at ORNL is collected, identified, and packaged for off-sitc
shipment to EPA-permitted treatment and/or disposal sites. No on-site disposal facilitics
for hazardous waste exist at, or arc planned for, ORNL.

4.1.6 Status of Support Systcms
4.1.6.1 Training

The RCRA Waste Management Operations training course is required of all
employces working at waste management facilities at ORNL permitted under the RCRA.
The objective of this training is to familiarize the employees with operating procedures,
emergency procedures, emergency equipment, and emergency systems. The training also
provides instruction on the procedures for handling of hazardous wastes; procedures for
using, inspecting, repairing, and replacing emergency and monitoring equipment;
communication or alarm systems; response to fircs or explosions; responsc to hazardous
material spills; and shutdown of operations. The training includes a writien examination
that is retained on file at ORNL.

Hazardous wastc generator training is required for generators of hazardous waste.
Two courses are provided for hazardous waste gencrators: (1) “Waste Generator Training
for Satellite Accumulation Areas” and (2) “Waste Generator Training for 90-Day
Accumulation Arcas.” Specific guidance is given on identification and segregation of
hazardous waste, requirements for management of accumulation arcas, and correct
completion of form UCN-13698, “Request for Disposal of Hazardous or Mixed Waste.”

The wastc minimization training course is recommended for generators of all
wastes. Specific guidance is given on what waste minimization is, why it is a goal at
ORNL, who is responsible for implementing waste minimization cfforts, how it can be
implemented in the divisions, and what cach employee’s role is in implementing waste
minimization. In addition to the formal training programs, an cmployce awareness
program is in progress. The campaign to heighten sensitivity to waste minimization
concerns includes such things as announcements in internal publications and publicity for
programs or projects that have been successful in minimizing wast¢ production, Part of
this campaign also includes an incentive program that will recognize individual ORNL
employees who provide waste minimization suggestions.
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4.1.6.2 Centification

ORNL is able to characterize its hazardous waste through (1) knowledge of the
generating processes, (2) knowledge of the waste, and/or (3) analysis of the waste. Steps
in thc waste-handling procedure include (1) request for waste disposal (completion of
form UCN-13698), (2) notification for radiation survey, (3) review of form UCN-13698 by
the HWOG, (4) waste sampling according to the Waste Analysis Plan, (§) waste analysis
using EPA-approved procedures, (6) waste classification according to EPA and DOT
classes, (7) waste inspection and preparation for transport, (8) waste pickup by the
HWOG, (9) on-site transport to storage facilitics, (10) packaging and labeling for off-site
shipment, (11) on-sitc storage or treatment, (12) data entry into the tracking system, and
(13) off-site shipment for treatment/disposal. '

Detailed procedures for managing hazardous waste including characterization and
certification activities are contained in the ORNL Hazardous Waste Operations Manual,
WM-SWO-401. During FY 1992 a formal certification program for ORNL hazardous
waste will be developed.  As part of this program, the requirement for generator
certification (including training) will be formalized.

4.1.6.3 Data basc management

Information on hazardous wastc handled at ORNL is maintained on a varicty of
computer data bases. In general, these data bases track generation, storage, and disposal
of hazardous waste. Examples of these data bascs include the Hazardous Waste Tracking
System (HWTS) and the PCB Tracking System (PCBTS). Both bases are on-line, uscr
fricndly information systems that operate on the DEC System-10 computer using System
1022 as the data base management system. Each of these is described briefly in the
following paragraphs.

ORNL's HWTS was developed in 1982 in response to a recognized need for a
system to track hazardous wastes from generation to disposal. The HWTS was designed
and developed as a joint effort between staff in the Environmental Compliance Section
within the Office of Environmental Compliance and Documentation and the Computing
and Telecommunications Division. HWTS management and maintenance functions arc
now carried out by the HWOG.

The purpose of the HWTS is to aid ORNL stalf in managing its waste disposal
program and in complying with reporting requircments within safety and environmental
regulations. The system provides file maintenance capability, record query, and
management information reporting. Monthly hillings, annual summaries of waste handling,
and division generation quantity totals are among the reports that are generated routinely.
The annual summary reports generated by the system include the hazardous waste stream
report, the offsite shipping report, and the detailed report for treatment, storage, disposal,
and recycle facilitics.  Other reports required by management can be programmed by
Computing and Telecommunications Division personnel. Output can be to the terminal
or to a disk file for subscquent printing.

To cnsure accuracy of the data within the system for reporting purposes, extensive
data validation is conducted by the staff in the Enviconmental Compliance Scetion and the
HWOG. Four different data files are used within the system including waste item
information, waste composition {or mixtures, radioactive wastc information, and general
account information. Data input for the waste item file include (1) item number {rom the
in-house waste disposal form; (2) waste description; (3) radioaclivity type and level,
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(4) EPA hazardous waste number(s); (5) volume or weight; (6) storage site and date;

(7) disposal site, date, and container number; (8) and plant of origin. If the waste is a
mixture, then several individual components can be listed. The account information is
used to bill generators for the costs incurred by the HWOG in the pickup and storage of
waste. Because of the large volume of information tracked on the system, users typically
have access to three calendar years of data. Older data files have been downloaded onto
tapes but can be accessed upon request to the Computing and Telecommunications
Division.

PCBTS, the second hazardous waste data base, is comprised of two submodules:
one on inventorics of equipment in-service, removed from service, or transported for
disposal and one on waste generation and disposal. The equipment inventoried includes
transformers and large high- and low-voltage capacitors as well as miscellancous hydraulic
equipment that contain >2 ppm PCBs. The records on the PCB-contaminated equipment
are maintained by the Environmental Compliance Section. Records for the second
module of the PCBTS, the PCB waste data base, cover gencration and disposal of both
PCBs and PCB-contaminated wastes. The PCB waste submodule receives storage and
shipment data from the HWTS. The PCB waste data, compiled by the HWOG, include
(1) waste descriptions, (2) dates and quantitics of PCBs and PCB-contaminated wastes
transferred into or out of storage during a given year, and (3) those retained in storage at
the end of a year.

4.1.7 General Plant Projects
A listing of the proposed GPPs for hazardous waste facilities at ORNL is provided

in Table 16. This table indicates the project title, TEC, funding type, and the respective
FY for funding.

Table 16. General plant project for hazardous waste facilitics
at Oak Ridge National Laboratory

THC? Funding Fiscal
Title ($ > 1000) type year
Polychlorinated 5200 X \ 1989

biphenyl/hazardous waste
storage, Building 7652 Anncx

“Total estimated cost.

4.2 GASEOUS WASTE

A wide varicty of research and operational activitics at ORNL utilize compressed
gases that are procured in cylinders. When empty, the cylinders are usually returned to
the distributor, and a deposit fee is refunded. However, some cylinders become damaged
and cannot be returned to the vendors. The most frequent damage is in the form of stuck
or lcaking valves.



4.2.1 Strategy

The management strategy for the treatment of damaged gas cylinders at ORNL
(Fig. 44) is to maintain facilitics (1) in compliance with RCRA requirements for handling
of hazardous gases and disposal of “cmpty” containers, (2) in compliance with CAA and
NESHAP requirements and associated state permitting requircments and conditions, (3) in
compliance with DOT regulations (leaking cylinders cannot be knowingly transported),
(4) in compliance with Occupational Safety and Health Administration (OSHA) right-to-
know requirements, (5) with protection for workers from physical and chemical hazards,
and (6) with a cost-cflective solution for treatment. The current strategy involves the
venting of compressed gases to the atmosphere in an isolated arca in accordance with
regulations and in a way that protects worker safcly and health as well as the environment.

4.2.2 Genceric Description and Characteristics of Waste

The HWOG receives damaged cylinders and manages them as hazardous waste.
Excess gas cylinders that arc not returnable are also managed as hazardous waste. Data
supplicd by the generator arc entered into the HWTS. Volumes of gas cylinders vary
from 1 to 50 {t'. A wide varicty of gases are contained including oxygen, nitrogen,
hydrogen, acetylene, propane, chlorine, ammonia, frcon, and sulfur hexafluoride.
Approximately 12 leaking cylinders are handled per year,

When a gas cylinder is found to be excess, damaged, or leaking, the gencerator
notifies the HWOG. The HWOG determines if the cylinder poses a potential hazard or
emergency. If the gas cylinder does not represent an emergency, the HWOG removes the
cylinder and transfers it to the Leaking Gas Cylinder Arca.

In the event that the gas cylinder does represent an emergency, the HWOG
immediately removes the cylinder and places it in the Leaking Gas Cylinder Arca. As
time permits, the generator completes a “Request for Disposal” form.  After the cylinder
has bled off, it is returned to the vendor or temporarily stored until disposed of in
accordance with applicable requirements. The Leaking Gas Cylinder Arca is described in
the following paragraphs.

4.2.3 Treatment Facilitics

The Leaking Gas Cylinder Arca at ORNL is used for the venting of damaged and
cxcess gas cylinders. This arca is located at a remote site (i.c., away [rom inhabited arcas)
off of Ramsey Drive and the Melton Valley Access Road. The arca consists of a cleared
site covered with gravel and surrounded by a fence with a locked gate. The cylinders arc
held in the arca until the contents have bled off. Afterwards, the undamaged cylinders arc
returned to the vendors, and the damaged cylinders are temporarily stored until properly
disposed ol at the Y-12 Site Sanitary Landlfill IT (SLF II).

4.2.3.1 Environmental monitoring
Other than overall sitc monitoring requirements, direet monitoring of the

environment at the Leaking Gas Cylinder Area is not required.  Personnel monitoring i
conducted during these operations to ensure worker safety pursuant to OSHA standards,
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4.2.3.2 Permitting status

The provisions of the CAA are regulated by the TDEC through the Tennessce Air
Pollution Control Regulations. The primary means of control is through the issuance of
state air permits, The TDEC has indicated that the Leaking Gas Cylinder Area is exempt
from permit requirements. RCRA permitting is not required for the venting of gas
cylinders on-site.

4.2.3.3 Facility status

ORNL does not plan to build any new facilitics for treating, storing, or disposing
of gas cylinders unless specific problems are identified with respect to current air pollution
control regulations. Therefore, the current practice of venting cylinders at the Leaking
Gas Cylinder Area will continue as previously discussed.

4.2.4 Storage and Disposal Facilitics

No storage or disposal facilities currently exist specifically for gascous hazardous
waste at ORNL. Upon gencration, gas cylinders are cither returned to the vendor or
released at the Leaking Gas Cylinder Arca. Empty damaged cylinders are discarded in the
SLF 1L
4.2.5 Status of Support Systcms

The training courses, certification information, and data basec management systems
discussed in Subscct. 4.1.6 (Status of Support Systems) of this plan regarding solid and
liquid hazardous waste also pertain to gascous hazardous waste at ORNL,

4.2.6 Gencral Plant Projects

No GPPs are currently planned for hazardous gascous wastes.



5. MIXED WASTE MANAGEMENT

Mixed waste contains both hazardous and radioactive components as defined by
the RCRA and the AEA respectively. Currently, the hazardous components of mixed
wastes are regulated under the RCRA, and the radioactive components are regulated
under the AEA. Regulation under both of these acts has evolved because the handling
and disposal of mixed wastes involves both toxic and radioactive hazards and because there
is no regulatory program that deals specifically with mixed wastes. DOE Order 54(X).3
states that “whencver any hazardous waste identified or listed in 40 CFR 261 is mixed
with any source material, special nuclear material, or byproduct material, the hazardous
component is subject to regulation under Subtitle C of the RCRA." At ORNL, the term
“mixed waste™ is used to denote wastes that arc both hazardous (Sect. 4) and radioactive.

5.1 SOLID AND LIQUID WASTES

Examples of mixed waste generated at ORNL are cleaning fluids and oils removed
{rom systems operated in contaminated environments as well as scintillation luids that
contain radioactive tracer clements used for chemical and biological analyses. In addition,
small quantities of a wide varicty of mixed wastes are gencrated by ORNL R&D and
operational activitics. These wastes f{all into hazard categories such as PCBs, corrosives,
oxidizers, poisons, and flammables. Since liquid and containerized gascous wastes arce
considered “solid” wastes by the EPA and are subject to respective solid waste regulations;
solid, liquid, and gascous mixed wastes are managed in similar manners at ORNL,

5.1.1 Strategy

ORNL'’s management strategy regarding the handling of mixed waste (Fig. 50) is
subject to RCRA (and occasionally TSCA) regulations regarding TSD requirements as
well as to DOE Orders 5480.2, 5820.2A, 5480.3, 54(X).3, 5480.3, and 54(X).2A, CAA and
NESHAP rcgulations (if air emissions arc generated), and OSHA worker right-to-know
requircments. The Sect, 84 AEA requirements regarding by-product material were
clarificd in a May 1, 1987, DOE interpretive rule (52 FR 15937). This rule provided that
the “by-product material,” as well as source and special nuclear material containing
components that are hazardous waste under RCRA, will be subject to regulation under
the RCRA and thc AEA. This rule provides the EPA or the State agency (il authorized)
with an oversight role in the management of by-product materials containing RCRA
hazardous wastcs, The same approach is taken for TSCA-regulated mixed wastes.

The strategy must also provide worker protection from the physical, chemical, and
radiological hazards and represent an environmentally sound, cost-cffective solution from
the perspective of both ORNL and Energy Systems. Destruction or treatment to render
the wastes nonhazardous is preferred. Currently, except for some scintillation wastes,
commercial treatment is not available. No on-site treatment is available for most mixed
wastes or planned at this time. Until methods become available, these wastes must be
stored on-site.  Additional characterization and evaluation is needed to determine
acceptability for treatment at the TSCA incincrator,

ORNL is currently storing two categories of mixed waste (i.c., spent solvents and
acids) that are subject to RCRA land disposal restrictions (LDR) including the storage

125



126

-31SeM poxXi 30] Aojrns Jusmafeoem Aloeioqe [eooneN 38pny YeO 0§ Sl

26/60 A8 LONHISNOD (2)
26/1t A8 3IHNSOTD 31viun (U

ALNIVIHIONN HO NOILISNVHL 30 SQOIH3d = — =~
G3NNVid

ATIVIOHIWWOD 3T10ADIH/ALVNIWVINODIA -¥v59. 3HOLS

IVIIN dVHOS 'S3IE31iva L v

3J1SVYM G3XIW 3T18VI10AD3H OY

vOS1 1V 3LVHINIONI ‘€282 (| \WL08L FHOLS

J1SVM 80d GILVNINVINOD GVYH L €

JONVLSENS
SNOQHVZVH VOS1 GI1IVNINVINOO Qvd 0t

WILSAS SVD-430 1OH OL INJFA 8997 'vS9L 3HOLS

ANIWJOT3A3A
ADOTONHOIL INIWLVIHL 'BOE8L 'ML0S. '€28L '+59.°520L 3HOLS

VOS1 1V 31VHINIONI "B0E8Z 'MZ0SL '€28L '¥59.'S/0L SHOLS

S3ISVO d3SS3IEJWOD €2

isejgeIaunuIuou} SNOSIOd QI LVNIWVINOD Qv 22

{aiqesdudul SNOSIOd NV
'S3AIXOY3d 'SHIZIGIXO 'STTFILSNEW0OD AILYNIWVINOCD dvy L 2

SIVIHILVIA SNOAQHVYZVH 104 02

INIWDOTIAIA ADOTONHDZL INIWIVIHL "MZ052'8992 '€28L '$592 3HOLS

OOM O41 398VHISIJ
"dIMEN HO diMd LV 1v3H1 ‘€282 ‘8982 'MZ0SL ¥S9Z IHOLS

8004-9003 S13N3a0Yd WIDHIWWOD A3LSIT N ANV d
"LL00Q-E00G  O3IXIN ONLLVId OGNV 'STVIIW 47101 SAILOV3IH €t

200d JLSVYM G3XIW IAISCHEOS 2t

SILSVM O3XIN

S004-1004
- = EV0G-9L0C 100G INIATOS OGNV SOINVOHC 4101 JFTEVLINDG |+
VOSL 1V IIVHINIONI (15204 '€28BL (899, 'BOEBL '¥SGL - )M 20SL FHOLS
S3ILSVM GIXIN 0L
OCAd | 65A3 | 85A3 | 26Ad | 98Ad | SBAd | v6Ad [ €6 A3 | 28 A4 3000 vd3 5 I1LLENS VHOH

HZEOSL-WL6 SMO-INHO

A -



127

prohibitions. Storage of these two mixed wastes for greater than 1 year constitutes
noncompliance under the RCRA regulations, In May 1990 the [inal “third" of the LDR
(which contains numerous constituents found in ORNL mixed waste) became effective,
and the remaining mixcd waste stored at ORNL could have been prohibited from storage.
However, the EPA instituted a 2-ycar national capacity variance for third/third mixed
wastes. Meanwhile, thorough characterization and scgregation of the waste s planned as
well as evaluation of treatment options,

5.1.2 Generic Description and Characteristics of Waste

The two major types of mixed wastes generated at ORNL are mixed waste oils and
scintillation fluids, Mixed waste oils arc sometimes generated when oils are removed from
systems that have operated in radiation environments. Radlation levels in these oils is
typically low (=10 mrem/h). ORNL's gencration rate for waste oils is quite variable.
These wastes largely consist of vacuum pump oil, axle oil, refrigeration oil, mineral oil, or
oil/water mixtures, Radioactive contaminants include “C, *H, *¥*U, *Pu, ®*Th, *'pb,
*Kr, and others. Radioactive-contaminated oils are being handled as RCRA waste. The
strategy for dealing with these oils may change in FY 1992 when new EPA regulations on
used oils arc issucd.

The principal components of scintillation fluids arc toluene and/or xylene, culture
medium, miscellancous organics, and various radioisotopes including *H, “C, ¥P, and "'l
The maximum radiation surfacc dosc rate on each container is limited to 10 mrem/h, The
flash point is normally less than 140°F; therefore the waste is classified as ignitable,

Other mixed wastes at ORNL include organic wastes, carcinogenic wastes, mereury-
contaminated solid wastes, waste solvents, corrosives, poisons, and other process wastcs,

No hazardous wastcs are permitted in TRU waste packages unless contaminated
with TRU material. If the hazardous waste is cocontaminated with TRU material, the
package must be labeled appropriately, and the hazardous waste must be treated or
packaged to ensure no degradation of the waste container over its design life, Further
discussion of the management of TRU mixed waste (generally lead and mercury is
presented in Subsccet. 3.1.1 of this plan,

Although little has been generated to date, radioactively contaminated soils with
hazardous components are expeceted to be gencerated from construction, demolition, and
site remediation activitics,  The potential exits for generation of large quantitics of soils
containing mercury, lead, and/or organic contaminants,

5.1.3 Treatment Facilitics

ORNL has no facilitics for the treatment of mixed waste, Corrosive mixed waste
could go to the LLLW System or the PWTP,

5.1.4 Storage Facilitics

Mixed waste is stored at several facilitics at ORNL. Drum storage for solid and
liquid mixed wastc is currently being utilized at Building 7654, Building 7507W, and
Building 7823 as outlined in the following scetions. Bulk storage of waste oils is also
provided by tanks 7075 and 7830a. These tanks provide a total storage capacity of
9200 gal. Tank 7860a was uscd for mixed oily waste until carly 1991 when the contents
were transferred to tank 7830a,
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5.1.4.1 Building 7654—Long-Term Hazardous Waste Storage Facility

Bullding 7654 {s located In the Hazardous Waste Management Arca off the Health
Physics Research Reactor Access Road and has an area of approximately 1700-0t* with
dimensions of 39 x 42 ft. The bullding consists of Insulated, prefabricated pancls built on
a concrete floor surrounded by 6-In.-high curbing, The inside of the bullding s divided
into five storage arcas, cach having a centrally located sump and divided by curbing, An
clevated alsle divides the building with three storage arcas on one side and two storage
arcas on the other side. The building layout Is shown on Flg, 51,

Building 7654 is uscd for storage of mixed LLLW, The majority arce bulk
scintillation fluids and scintillation vials, The majority of mixed wastes that are transported
to Building 7654 arc contained in 55-gal drums, Occasionally, 30-gal drums and smaller
containers are received. Containers smaller than 30-gal are cither combined with
compatible waste or lab-packed. The maximum inventory of drums in storage at any given
time {s 300; total capacity is 16,500 gal. Double stacking of drums is employed to maintain
adequale aisle space. Pallets are placed between the double layers of drums,

5.1.4.2 Building 7507W—mixcd waste storage pad

Building 7507W, located within the ORNL Complex, is a covered 40-f1° conerete
pad with a 4-in. clevation difference between the middle and the edge of the pad
(Fig. 52). The middle of the pad contains a sump (1 X 4 x 2 {t), The pad is used for
storage of 55-and 30-gal drums ol mixed waste. The drums are placed on pallets and
double stacked, and are arranged in rows to provide aisle space for personnel and
cquipment. The total capacity of the pad is 22,000 gal, or 400 55-gal drums,

Wastes stored at this fucility are similar to those stored in Building 7654; they
consist of scintillation counting vials containing organic and inorganic mixtures
contaminated with low levels of radioactivity, Toluene and xylene are regular constituents
of the mixtures. Radionuclides present include *H, "C, ¥P, and ™1, Other waste stored
includes organic wastes, carcinogenic wastes, mercury-contaminated solid wastes, waste
oils, waste solvents, and other process wasles.

5.1.4.3 Building 7823—mixcd waste storage

Building 7823, located in SWSA SN, is a 4200-11* single-level, semi-underground
building with a concrete floor, steel supports, wire fabric ceiling, and metal rool and walls,
The facility will hold approximately 1100 55-gal drums. Wastes currently stored in this
facility include mixed waste oils, solvents, and other process wastes,

5.1.4.4 Tanks 7075 and 7830a-—bulk mixced waste oils

Tanks 7075 and 7830a provide a total capacity of 9200 gal for mixed waste oils,
Tank 78304, located near the NHF inside Building 78304, provides storage for waste oils
contaminated with spent solvents, metals, and radiological constituents, The tank has a
nominal capacity of S gal, Tank 7075, located in the 7000 Arca cast of the main
ORNIL. Complex, provides storage for waste oils contaminated with radioactive material.
This tank currently contains *H contaminated oil. The tank has a nominal capacity of
42(K) gal.
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5.1.4.5 Environmental monitoring

The facilitics used for mixed waste storage at ORNL are maintained to prevent
contaminant releases to the environment. The facilities’ curbed dikes and sumps arc
inspected for cracks and leaks; any spill is removed immediately to prevent contamination,
Containers are kept closed during storage and handled in a manner to prevent damage
and leakage. The bulk storage tanks at ORNL are also inspected and maintained in
similar manners according to the requirements outlined in 40 CFR P, 265.

5.1.4.6 Pcrmitting status

Buildings 7654, 7507W, 7823 and tanks 7075, 7830a, 7860a arc currently operating
under interim status, Tanks 7860a and 7075 and Building 7507W arc scheduled for
closure to begin by November 1992, Buildings 7823 and 7934 (currently a hazardous
waste storage facility) are to be upgraded and permitted for mixed waste storage.
Consolldated RCRA Part B permit applications for the two types of RCRA storage
facilitics (i.c., TRU mixed and non-TRU mixed) will be submitted to the TDEC in 1992,
A Part B permit application for tank 7830a was submitted to the TDEC in
November 1991, The status of the TRU-mixed facilitics is discussed in Subscct. 3.1.1,
Table 26 in Subscet. 8.1 of this plan provides the current operational and permitting status
of ORNL TSD facilitics.

RCRA Scet. 3004(j) prohibits storage of LDR wastes except “solely for the
purpose of accumulation of such quantitics of hazardous waste as nccessary to facilitate
proper recovery, treatment, or disposal,” Implementing regulations in 40 CFR P, 268,50
placc the burden of demonstrating noncompliance on the EPA during the first year of
waste storage and the burden of demonstrating compliance on the waste generator for
waste stored beyond 1 year.

ORNL mixed wastes that have been determined to be stored in excess ol the
[-ycar limitation imposed by the LDRs because of the unavailability of treatment or
disposal facilitics arc listed in Table 17. These waste streams are comprised of
radioactively contaminated acids, California List wastes, and radioactively contaminated
solvents (including scintillation fluids). Mixed wasles in Table 17 include only those mixed
wastes (and amounts of those wastes) placed in storage after the LDR effective dates,
This information has been furnished to DOE-HQ in support for the preparation of the
Oak Ridge LDR Federal Facilitics Compliance Agreement.

Table 17, Mixcd waste placed in storage after applicable land disposal
regulation effective dates (through December 1990)

Quantity
Common name IHPA code (kg)
Spent solvents FFOO1, 1002, 1003, 43,450
(including scintillation fluids) F004, 1005
Acids (liquidt) D002 2,940
Calilornia List wastes D004, D009, 1O 206

‘LIS, BEnvironmentad Protection Agency.
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5.1.47 Facility status

Mixed waste storage availability at ORNL is severely limited at present;
approximately 100 drums arc generated on an annual basis.  Although scintillation {luids
are perlodically shipped off-site for commercial incineration, all other mixed waste must
currently be stored on-site until treatment is available, Building 7507W has reached
capacity in the volume of mixed waste currently stored at the facility, and Building 7654 is
also nearing capacity. To relieve this congested condition, the near-term use of stora&c
space at the K-25 Site and other options are currently being investigated.

Two new mixed waste storage facilitics are planned at ORNL. The first facility is
a 1989 GPP having a TEC of $415K. The design was completed and certified for
construction in May 1991. The project is currently on hold waiting approval of NEPA
documentation. The second facility is planned as a 1993 GPP and has an expected TEC
of $1050K.

An upgrade to Building 7507 is planned as a 1990 GPP; the TEC is $75K. This
upgrade will provide a staging arca for contaminated, recyelable lead or hazardous waste;
cxpected operational startup date is September 1992,

5.1.5 Disposal Facilitics

ORNL has no disposal facilitics {or mixed waste. As part of its scope, the CWMD
will evaluate the need for a mixed waste disposal facility on the ORR. Mixed waste
disposal facilitics must meet the requirements of all applicable RCRA (or TSCA) and
AEA regulations and must be permitted to operate as specified in the regulations, In
addition, DOE orders conlain specific guidance on the handling of radioactive wastes and
on occupational exposure to radioactivity.

5.1.6 Status of Support Systems
5.1.6.1 Training

ORNL training courses arc oflcred for both the generators of radioactive and
hazardous wastes. Mixed wastes generators are required to participate in the courses
outlined in the training sections of this plan pertaining to both radioactive waste and
hazardous waste (Subsccts. 3.1.2.6 and 4.1.6.1),

5.1.6.2 Certification

Detailed procedures for mixed waste management including characterization and
certification activitics are contained in the ORNL Hazardous Waste Operations Manual,
WM-SWO-401. During FY 1993 a formal certification program {for ORNL mixed waste
will be developed.  As part of this program, the requirement for generator certification
including training will be formalized.

5.1.6.3 Data basc management
A computerized data basc is available for tracking all mixed waste, as well as

hazardous waste, processed at ORNL. This data base is used primarily for record keeping,
accounting and billing, and gencrating annual reports required by the state and the EPA.
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The data base needs to be expanded to provide periodic (e.g., quarterly) reports of waste
generation for determining (1) trends in the types and quantities of waste that are being
generated and (2) the identity of the generators. In addition to improving facility
planning, this information will be useful in monitoring waste minimization efforts.
Additional informa.ion on this data base system is provided in Subsect. 4.1.6.3 of this plan.

5.1.7 General Plant Projects

A listing of proposed GPPs for mixed waste facilitics at ORNL is provided in
Table 18. This table indicates the project title, TEC, funding type, and the respective

fiscal year for funding.

Table 18. General plant projects for mixed waste facilitics
at Oak Ridge National Laboratory

TEC? Funding Fiscal

Title ($ x 1000) type year

Expand mixed waste storage 415 EX 1989
Upgrade Building 7507 75 EX 1990
Mixed Waste Storage Facility 1050 EX 1993

“Total estimated cost.

5.2 GASEOUS WASTE

All mixed gaseous wastes at ORNL are discharged into the 3039 Off-Gas System

for treatment (see Subscct. 3.3.3).



6. SANITARY WASTE

Sanitary waste at ORNL includes solid wastes generated from stcam plant
operations, coal yard runoff, general refuse, and construction debris. Liquid wastes are
generated from sanitary sewage waste treatment, area runoff of rainwater, and point
sources such as coal yard runoff. Although DOE Order 5820.2A does not specifically
require the reporting of sanitary waste as part of the annual Waste Management Plan,
ORNL has included pertinent information regarding the management of both solid and
liquid sanitary wastes at ORNL in the following subsections. The state of Tennessce
regulates these wastes streams at ORNL via the Tennessee Solid Waste Disposal Act and
ORNL’s NPDES permit.

6.1 SOLID WASTE

Sanitary nonradioactive, nonhazardous solid wastes that contain no free liquids
include filter cake from the Coal Yard Runoff Treatment System (CYRTS), fly ash {rom
the ORNL steam plant, general refuse collected in trash cans and dumpsters, and
construction debris. A bricf description of each waste stream is provided in Subsect. 6.1.2;
the overall management strategy follows.

6.1.1 Stratcgy

The strategy for sanitary solid waste disposal at ORNL is illustrated in Fig. 53 and
involves the use of the SLF II at the Y-12 Site and commercial recycle markets. Waste
reduction is becoming an important factor in sanitary waste management. The cost for
disposal per unit volume continues to increcase as a result of transportation, emplacement,
monitoring, and new site devclopmcnt costs. Economic incentives to reduce volume
continue to grow.

6.1.2 Generic Description and Characteristics of Waste

The waste streams described in the following paragraphs constitute solid sanitary
waste at ORNL. Upon generation, efforts are taken to allow for the segregation of thesc
waste streams so that no {ree liquids are present prior to subscquent handling, Similar
cfforts have been established for the segregation and use of raw materials at ORNL.

Acidic rainwater runoff from the ORNL Coal Storage Yard is collected in a clay-
lined basin. Neutralization of the acid with lime in the CYRTS causes precipitation of
contaminants that have lcached from the coal pile. The precipitated solids are removed
by clarification and arc further processed by vacuum filtration with diatomaccous carth.
The resulting filter cake, a special waste generated at an average rate of 3 yd*/wecek, is
disposed of at the SLF II.

About 28,000 tons/ycar of coal containing about 8% ash is burned for stcam
generation at the ORINL steam plant. Bottom ash from the fire side of the boilers is
pneumatically conveyed to the storage silo, as is fly ash from the clectrostatic precipitators
that capture the airborne fraction. The ash is loaded {rom the silo into dump trucks and
is transported to the SLF 11 at an average rate of ahout 12 yd*/day. Stcam plant ash is
specifically cited in the state permit for the SLF 11

133
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General refuse is collected at each ORNL building from trash cans and placed in
dumpsters. These dumpsters are transported to an on-site trash compactor, and the refusc
is compacted and reloaded onto trucks for transport to the SLF 11 for disposal. The
volume of general refuse is estimated to be 37 yd* per normal work day.

Varying amounts of nonhazardous, nonradioactive wastes are generated from
ongoing construction and demolition activities at ORNL. Nonbiodegradable clean soil and
rocks are deposited at the Y-12 Class IV Facility. All other construction/demolition
materials including concrete, asphalt, and asbestos are disposed of at the SLF 1II.

6.1.3 Treatment and Storage Facilitics

Other than the equipment used for the compaction of general refuse, no treatment
or storage facilities currently exist at ORNL for the handling of solid sanitary waste.
Following generation, sanitary waste is collected and transported for disposal at the
facilities discussed in the following section. Treatment of sanitary sewage and coal yard
runoff is discussed in Subsect. 6.2.3 under sanitary liquid waste treatment facilities.

6.1.4 Disposal Facilitics

The SLF II is the primary sanitary waste disposal site for the ORR. With the
exception of clean-soil and rock, ORNL sanitary waste and nonradioactive asbestos waste
are now directed to the SLF 1I. Soil and rock arc deposited at the Y-12 Site SLF 11 dirt
fill area. Deliveries to the site are carefully controlled and recorded to prevent the
introduction of prohibited materials.

Located on Chestnut Ridge, south of the Y-12 Site and about 6 miles east of
ORNL, the SLF IT is the primary sanitary waste landfill operation for the ORR.
Generators are charged for the cost of sanitary and construction waste management
including costs for collection, transportation, and facility operation.

6.1.4.1 Environmental monitoring

Groundwater monitoring is conducted at the SLF II by the Y-12 Site monitoring
staff. Three groundwater monitoring wells, onc upgradient and two downgradicnt, have
been installed at the site. The groundwater sampling parameters have been established by
the TDEC Division of Solid Waste Management by regulation 1200-1-7. - .04(7)(a).

6.1.4.2 Pcrmitting status

The state of Tennessce regulates the operation of sanitary waste landfills in
accordance with the Tennessee Solid Waste Disposal Act, as amended, and Rules
Governing Solid Waste Processing and Disposal in Tennessee. The two state-permitted
facilities that have received sanitary solid waste from ORNL are the SLF 1T at the Y-12
Site, which was permitted on December 20, 1982, and the ORNL Contractor Landfill,
which was permitted on January 23, 1986, and is currently closed. The permit for the
SLF II requires that no liquids, industrial special waste, or waste requiring special handling
shall be accepted at the facility unless prior written approval for cach individual waste is
obtained. As required by the Tennessce Hazardous Waste Act, no hazardous waste shall
be accepted at the SLF 11
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In addition to these genceral requirements, the SLF 11 permit establishes minimum
daily and weekly cover requirements. The permit also states that only waste specified in
the site operations manual as acceptable for disposal shall be deposited unless prior
written approval for each individual waste is obtained. Radioactive waste is specifically
cxcluded from disposal. The permit allows disposal of special waste including asbestos, fly
ash, and coal yard runoff sludge.

The SLF 11 is projected to be filled to permitted capacity between November 1992
and May 1993. The cxact [ill datc is dependent on the generation rate of
construction/demolition wastes and the success of recycling programs that are being
instituted.

6.1.4.3 Facility status

Present strategy at the Y-12 Site is to extend the life of the SLF 11, which is
projected to reach capacity in FY 1992, by utilizing alternative disposal methods for
sclected sanitary/industrial wastes. A new industrial landfill is being planned at the Y-12
Site to provide for the continued disposal of solid sanitary waste. Industrial Landfill V will
be constructed as part of an FY 1990 LI project. The current projection for placing the
landfill in service is Junc 1993. This landfill will be designed with lined trenches and a
leachate collection system in response to increased requirements in the proposed
Tennessee Solid Waste Regulations. The Melton Valley Clean Spoils Area is planned for
management of ORNL Class IV spoil material.

6.1.5 Status of Support Systcms

6.1.5.1 Training

No training is provided specifically for sanitary waste generators; however, waste
minimization training and other waste management personnel t :ing is provided to
cmployees involved in waste operations at ORNL (Subscct. 4.1.6).

6.1.5.2 Certification

A major issue in sanitary waste management at this time is certification that the
wastc meets WAC for the disposal facility. Exclusion of radioactive and hazardous
matcrials is the primary concern. A certification program is needed to develop and to
implement screening methodologies and administrative controls along with attendant
gencrator training and documentation.

6.1.5.3 Data basc management

Information on asbestos waste handled at ORNL is maintained on the Asbestos
Tracking System. This system provides data on ORNL's removal (via building demolition
or renovation) and disposal of asbestos.  Information includes volume, weight, waste origin
(demolition or renovation), waste type (friable or transite), date of removal, radioactive
contamination, and final disposition. Responsibility for the management of this data basc
has recently been transferred from the staff in the Environmental Compliance Section to
the Waste Management Operations Group. This system is used to gencrate quarterly
summary reports on asbestos activities and to compile yearly disposal totals for other
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hazardous waste reports. A data base management system docs not currently exist for the
specific use of sanitary solid waste generators at ORNL.

6.1.6 General Plant Projects

No GPPs are planned for sanitary solid wastes.

6.2 LIQUID WASTE

Sanitary liquid waste includes nonradioactive waste streams that are discharged,
cither directly or following treatment, to WOC. These sources at ORNL include
(1) sanitary scwage wastes from Bethel and Melton valleys, (2) arca runoff of rainwater,
and (3) point sources (e.g., coal yard runoff).

6.2.1 Strategy

The management strategy for sanitary liquid waste at ORNL must be designed for
compliance with EPA and TDEC regulations and DOE orders. The concentration of
environmentally deleterious materials will be measured at the process wastewater outfalls,
and the effect of discharges on the receiving stream will be determined. ORNL will
aggressively pursue environmental programs that will keep the concentrations of these
materials at the outfalls below the limits specified.

The impact of dircet discharges of once-through cooling water on the toxicity of
strcams has been measured through the Biological Monitoring and Abatement Program.
Because potable and process water contains residual chlorine, once-through cooling water
contributes to the toxicity of arca streams. Facilitics are being built to recycle or to treat
these streams to reduce the amount of residual chlorine entering WOC.  Analysis of
stream toxicity to aquatic life continues through this program as required by the ORNL
NPDES permit.

Sanitary wastc is minimized by wastewater segregation and maximizing treatment
cificiency by developing improved techniques of characterization, treatability studics,
alternatives cvaluation, toxicity testing, and process modifications. A programmatic
objective is to analyze each source of contamination to develop methods to reduce
contaminated cffluents requiring treatment prior to discharge.

6.2.2 Generic Description and Characteristics of Waste

Sanitary sewage wastes are collected and treated separately from other waste
categories. Sanitary wastc at ORNL consists of typical industrial sanitary sewage from the
Bethel and Melton Valley facilitics, where approximately 5200 people are employed.
Wastes from arca sources consist of runoff from general use areas such as buildings, roads,
and parking areas and once-through cooling water collected by the Storm Sewer System.,
Point sources include coal yard runoff and discharges from several cooling towers at the
ORNL site. The coal yard stores coal for use at the ORNL steam plant. During periods
of rainfall, runoff from the coal pile is produced. This runolf, which is actually a lcachate,
is acidic and contains coal fines as well as some heavy metals, Cooling tower discharges
contain algae-retardant chemical additives that can be toxic to aquatic life. All
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nonradioactive process wastewater is treated at the NRWTP including the effluent from
the PWTP.

Segregation of process waste from nonprocess waste according to WAC is being
implemented to improve waste treatment efficiency by ensuring that waste is treated by
unit operations that remove the primary contaminants of concern. Keeping wastes that
require special handling out of the process wastewater strcam will ensure that hazardous
materials are not released to the watershed. Segregating surface water, rainwater runoff,
and once-through cooling water from process waste will reduce the volume of process
wastc requiring treatment and the amount of radioactive sccondary waste gencrated by the
process system waste. Surface water, rainwater, and cooling water not requiring treatment
will be discharged directly to the watershed; process waste will be transferred to the
appropriate treatment plant. Segregating contaminated from noncontaminated
groundwater will reduce the volume that requires treatment. Groundwater that does not
require trecatment is being eliminated from the PWS by lining pipes to prevent leakage.
Groundwatcr that is contaminated is being transferred for appropriate treatment facilities.

6.2.3 Treatment Facilitics

The storm sewer system for ORNL collects once-through cooling water and water
from area runoff of rainwater, roof drains, and parking lot drains. The ORNL watershed
consists of First Creek, Fifth Creck, WOC, the Northwest Tributary, and Melton Branch.
Figs. 54, 55, and 56 show the location of discharges from the Storm Sewer System to the
watershed.

Most of the Storm Sewer System is constructed of reinforced concrete piping that
ranges in diameter from 8 to 30 in. Piping has been placed in trenches that were typically
backfilled with gravel. The system contains catch basins that drain arcas in Bethel and
Melton valleys. Typically, storm sewer piping has been installed at a higher clevation than
other piping systems within the main plant arca.

The sanitary wastewater treatment facility, located in Building 2521 at the west end
of ORNL near the stcam plant, scrves a major part of ORNL. Sanitary wastes from the
main plant and from HFIR, which arc trucked to the plant, are treated by the facility
before release to WOC. The facility consists of an influent pumping station equipped
with comminutors (to break up solids) and level controls, chlorination equipment, flow
recording and effluent sampling cquipment, a Parshall flume and chlorine contact basin,
and a control/laboratory building (Fig. 57). Upgrading of the Sewage Treatment Plant was
completed in September 1985, This involved the addition of a packaged extended-
acration trcatment plant, an average/peak flow Head Box System, a sewage pumping
station, a tertiary Filter System, inflow/in{iltration rchabilitation of the sewage piping, and
modifications to existing facilitics including the West Lagoon, the sludge-drying beds, and
the influent pump station.

The wastewater to be treated in the Coal Yard Runofl Treatment Facility
(CYRTF) is pumped into the pH adjustment tank where it is mixed with a lime slurry
trom the lime slurry tank until a pH of about 10.5 is obtained (Fig. 58). Studics arc under
way to replace lime with magnesium hydroxide to reduce cffluent toxicity.  From the pH
adjustment tank, the wastewater flows to the clarificr where polymer is added and the
solids arc scttled. The solids from the settler are stored in the sludge storage tank until
cnough sludge has been collected to be dewatered by the rotary drum vacuum filter, The
liquid cffluent from the clarificr enters a recycle tank where sulfuric acid is added to
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adjust e pH of the wastewater to the 6.0 to 9.0 range. The cffluent from the recycle
tank flows to a discharge basin before being discharged to WOC through an NPDES
discharge point. The facility is designed to recycle the wastewater automatically to the
reeycle tank should the pH recorder or turbidity meter indicate that the wastewater docs
not mecet cffluent criteria.

6.2.3.1 Environmental monitoring

Environmental monitoring at ORNL includes surveillance of surface water and
groundwater quality. Implementation of this system involves not only the location and
operation ol appropriate sensor devices but also the facilities and equipment for receipt
and presentation ol the data and appropriate modeling and predictive capability.

Walter and biological monitoring activitics at ORNL. are defined by the ORNL
NPDES permit and by DOE pguidelines for environmental monitoring and surveillance
around nuclear facilitics. In response (o DOE guidelines for environmental monitoring,
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[tow and concentration data are collected to determine discharges ol nonradiological
constituents from ORNL processes. Under the current NPDES permit there are over 150
monitoring stations, and point sources are monitored at their point of discharge into
receiving streams,  The biological monitoring program includes the collection of fish, milk,
soil, and grass for investigation of pollutant movement within the food chain.

6.2.3.2 Pcrmitting status

Facilitics [or waste treatment must be available for both current and future
activitics. Environmental risks, as well as risks to the health and safety ol the public, will
be minimized by ensuring that all discharges [rom ORNL sources comply with the
requirements ol all applicable environmental regulations,

Current regulatory requirements for ORNL include the CWA, the SDWA, and
DOE orders. At present, the water and biological monitoring activitics arc in compliance
with applicable regulatory requirements. However, this situation could change should any
or all of the following conditions develop: (1) authority to regulate radiological discharges
is granted to the EPA and the state of Tennessee, (2) guidelines [or environmental
surveillance are changed by DOE, or (3) monitoring of surlace waters from SWMUSs at
ORNL is determined to lic within RCRA provisions.  Conscquently, the strategy for water
and biological monitoring is to cvaluate potential regulatory changes or new regulations to
determine whether additional capabilitics or new equipment will be required for future
compliance,

The ORNL NPDES permit becanie effective April [, 1986, The permit authorizes
ORNL to discharge to the Clineh River, WOC, Northwest Tributary, Mclton Branch, Fifth
Creck, First Creek, and Bearden Creek Embayment of Mclton Hill Lake in accordance
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with efffuent limitations, monitoring requirements, and other conditions sct forth in the
permit, ORNL also observes a Federal Facilities Compliance Agreement that sets forth
plans and dates for the climination of untreated discharges and construction of treatment
lacilitics.

6.2.3.3 Facility status

The CYRTEF will be upgraded to use magnesium hydroxide instead of lime to
reduce the toxicity of the effluent from the facility, The CYRTF may also be used for
(reatment ol regenerant solutions from the steam plant boiler makeup-water
demineralizers, Feasibility studics have been conducted, and an engineering study and
estimate will be performed. In the event that the results are cost-effective, the CYRTE
will be upgraded to handle this waste stream, which will result in increased use of the
treatment system.  Otherwise, this waste stream will continue to be treated at the
NRWTP,

6.2.4 Storage and Disposal Facilitics

Sanitary liquid waste at ORNL is colleeted, treated, and discharged according to
the parameters set forth in the NPDES permit for the site. Storage and disposal lacilitics
for this type ol waste have been addressed in the discussion of the sanitary tiquid waste
treatment facilitics (i.c., collection tanks/basing and discharge points).

6.2.5 Status of Support Systcms

ORNL provides training commensurate with the employee’s job responsibility. No
specilic certification or data base management program currently exists to address sanitary
liquid waste at ORNL other than the reporting requirements established in the NPDES
permit,

6.2.6 Gencral Plant Projects
A listing of a proposcd LI for sanitary waste facilitics at ORNL is provided in

Table 19, This table indicates the project title, TEC, funding type, and the respective
fiscal year for funding.

Tabic 19, Linc item project for sanitary waste facilitics
at Oak Ridge National Laboratory

e I'unding Fiscal
Title (8 X 1000) lype year
Sanitary Sewer System 16,200 X 1993

upgrade

“Total estimated cost,



7. DECOMMISSIONING OF RADIOACTIVELY CONTAMINATED FACILITIES

ORNL has many radioactively contaminated facilitics, both operational and
inactive, that must be managed in a manner that protects the health and safety of
personnel and the general public as well as the environment and that eventually will
require D&D. Also, future facilities will require D&D after operation. In general, D&D
activitics are concerned with facilities such as reactors, hot cells, processing plants, some
LLLW storage tanks, and other structures from which no known releases have occurred,
The D&D Program is very closcly associated with the ERP. The ERP is primarily
responsible for inactive waste sites and for soil and groundwater contamination from
facilities where releases have occurred. At ORNL the OWMRA s dircctly responsible for
the surveillance and maintenance (S&M) activitics at inactive waste sites and the S&M
and decommissioning activities for the surplus facilitics. Management of these sites and
facilities is courdinated through the Energy Systems ERP and the Decontamination and
Decommissioning Program (Fig. 1). The ORNL waste management activities associated
with decontamination of radioactively contaminated facilitics can be divided into four
areas: operational facilities, inactive or surplus facilitics, future facilities planning, and
D&D activities.

7.1 OPERATIONAL FACILITIES

Radioactively contaminated facilitics that are currently operational are the
responsibility of the line management organization assigned the facility, Funding for the
operation and maintenance of these facilities is provided by various program organizations
within DOE. The operating organizations are responsible for maintaining the records for
assigning fiscal responsibility for D&D.

The operational safety of all active facilitics are under the purview of the ORNL
Director of the Office of Operational Readiness and Safety. This office and various
Director Review Committces review the safety aspects associated with the operation of all
new facilitics and modifications to cxisting facilitics. In addition, this office conducts
periodic safety reviews and audits of all operational facilities. The Director Review
Committecs include the Radioactive Operations Committee, the Reactor Operations
Review Committee, and the Accelerators and Radiation Sources Review Commitice. In
operating facilitics where, as the result of past facility operation, contamination is detected
outside the facility proper (e.g., groundwater contamination), the ERP will be regponsible
for the planning and management of the necessary remedial actions.

7.2 INACTIVE FACILITIES "

ORNL, which has been an operational site since the 1940s, has many inactive or
surplus facilitics. The overall strategy for the management of these inactive facilities is
(1) to maintain and to monitor these facilitics to ensure that the radioactivity is contained
in a manner that limits exposure to personnel and the general public and protects the
environment from potential hazards and (2) to plan for D&D of these facilitics,

_—
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The SFMF was established at ORNL in 1976 to provide collective management of
all the surplus sites under ORNL control on the ORR. The program originally contained
both civilian- and defense-related facilities and was administered by the SFMP office in
Richland, Washington, through the SFMP identification. The defense surplus facilitics
program temporarily assumed the Defense Decontamination and Decommissioning
Program (DDDP) title to differentiate it from its civilian counterpart. The SFMP and the
DDDP did not include facilities that have been removed from service since 1976, and the
need existed for a companion program that would include ER facilities and those that
were utilized by several programs within ORNL. Therefore, the Surplus Contaminated
Facilities Program (SCFP) was organized during the second half of FY 1985 to encompass
the needs of surplus contaminated facilities at ORNL that were not part of the national
SFMP. [n 1989 these programs were integrated into the ER (EM-40) D&D Program
(EM-423), which is coordinated through DOE-OR and managed by the ORNL Remedial
Action Section in the OWMRA. The D&D Program has established criteria for

Table 20. Facilitics included in the Decontamination and
Decommissioning Program since 1976

Facility

number Facility name/description
3001 Oak Ridge Graphite Reactor (OGR)
3002 OGR Filter House
3003 OGR Fan House
3005 Low-Intensily Test Reactor (LITR)
3018 Exhaust stack for 3003 (OGR stack)
3042 Reactor experiments (ORR)”
3077 Air cooler (LITR)
3087 Heat exchanger (ORR)
3508 Metal Recovery Facility
3506 Wastc evaporator
3518 Fission Product Pilot Plant

3517 Fission Product Development Laboralory (inactive
cells)
7500 Homogeneous Reactor Experiment (HRE)

7502 Waste evaporator (HHRE)

7503 Molten Salt Reactor Experiment (MSRE)

7511 Filter pit (MSRE)

7512 Exhaust stack (MSRE)

7513 Cooling tower (MSRE)

7514 Supply Air Filter House (MSRE)

7554 Cooling tower (HRE)

7555 Diesel Generator House (MSRE)

1557 Charcoal absorber pit (HRE)

7558 Waste evaporator loading pit (HRE)

7559 Charcoal absorber valve pit (HRE)

7561 Waste valve pit (HRI)

7852 Old ilydrofracture Facility

Shielded transfer tanks ST1, ST2, ST3, ST4, ST5
“Oak Ridge Research Reactor.

il ne !\n [ no o o "nt ] [ KENTI .w‘””m‘ il ' ’ o i ' AR
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acceptance of new facilities into the program; not all of the SCFP facilities have been
accepted. Table 20 lists those facilities that have been included in the D&D Program
since 1976. Former ER-supported surplus facilities that will be transferred to the D&D
Program in FY 1992 are listed in Table 21. Table 22 lists ER-supported surplus facilitics
that are expected to be transferred into the D&D Program in FY 1993. Former ER-
supported surplus facilities that do not meet the D&D Program acceptance criteria arc

Table 21. Former Energy Rescarch-supported surplus
facilities to be transferred to the Decontamination
and Decommissioning Program in FY 1992

Facility
number Facility name/description
4507 High-Radiation-Leve! Chemical

Development Laboratory

9201-3  Molten Salt Reactor Experiment Fuel-
Handling Facility

9201-3  Coolant Salt Technology Facility
9201-3  Storage tank

9419-1 Decontamination Facility

listed in Table 23. Table 24 lists inactive sites that are supported and will ultimately be
remediated by the Environmental Restoration RAP. At ORNL, inactive facilities
supported by EM-40 are managed by the Remedial Action Section in OWMRA. This
responsibility includes evaluating current facility conditions, monitoring site surveillance
information, and reviewing applicable environmental regulations to ensure that current
decommissioning priorities reflect the requirement. Significant changes in these arcas that

Tabie 22. Former Encrgy Rescarch-supported surplus
facilitics expected to be transferred to the
Decontamination and Decommissioning

Program in FY 1993

Facility

number Facility name/description
3110 Filter House (and underground ductwork)
3121 Off-Gas Filter House
7819 Interim Decontamination Facility

impact decommissioning plans are conveyed routinely to the respective DOE program
sponsor. The Office of Operational Readiness and Safety is responsible for reviewing and
auditing surplus facilitics.
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Table 23. Former Energy Rescarch-supported surplus
facilities not meeting Decontamination and

Decommissioning Program
acceptance criteria
Facility
number Facility name/description

3019-B High-Radiation-Level Analytical Facility

3028 Strontium-90 power generators
3029 Cobalt-60 storage garden
3503 Storage pad

9201-2 ORNL 86-in. cyclotron
9204-3 Plutonium Processing Facility
9204-3 Curium-handling glovebox
9204-1 Attic

9204-1 East End basement

7.3 FUTURE FACILITIES

Planning for D&D will be an integral part of the design of all future facilities at
ORNL. D&D planning for new facilities will be the responsibility of the Energy Systems
line organization responsible for operating the facilitv and will be in conjunction with
architectural-engineering organizations involved in the design process. Funding for D&D
planning will be part of the design funding provided by the program sponsoring the
facility.

7.4 DECONTAMINATION AND DECOMMISSIONING

The goals of D&D are (1) to decontaminate facilities designated for reuse to the
extent necessary for compliance with approved health and safety standards, and (2) to
Aecommission all other fucilities in accordance with the requirements set forth in DOE-
approved project plans and environmental compliance documentation.

The ORNL D&D Program is implemented by the Remedial Action Section in
OWMRA. Coordination of D&D planning is also the responsibility of the Remedial
Action Scction. This organization will also ensure compliance with the requircments of
DOE Order 5820.2A. Coordination and implementation technology developed at other
DOE sites and the private sector are a part of the responsibility. A list of facilitics
currently scheduled for D&D is provided in Table 25.

7.5 UPDATE OF IMPLEMENTATION SUMMARY TABLE

Appendix A provides an update to the original implementation summary for
decommissioning of radioactively contaminated facilitics that was provided in the ORNL
Waste Management Plan for DOE Order 5820.2A4 issucd April 28, 1989. The format in
Appendix A duplicates the format of the requirements for the decommissioning of

EI
i
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radioactively contaminated facilitics contained in DOE Order 5820.2A. Many activities
planned for achieving compliance with the order are applicable to more than one
requirement. To avoid duplication of costs for achieving compliance, cross-referencing
between requireruents is used extensively.

Table 24. Facilitics or sites under the Eovironmental
Restoration Program

Facility
number Facillty name/description
Defense programs
1001 Solid Waste Storage Area No. 3
2624 Solid Waste Storage Area No. 1
3023 North Tank Farm
3075 Decommissioned Low-Intensity Test Reactor Ponds
3507 South Tank Farm
3512 Decoramissioned waste-holding basin
3513 Waste-holding basin
4003 Solid Waste Storage Area No. 2
7556 Settling pond (HRE)"
7560 Waste tank (IHRE 1000 gal)
7562 Waste condensate tank (HRE 12,600 gal)
7800 Solid Waste Storage Area No. 4
7802 Solid Waste Storage Arca No. 5
7805-7808 Chemical waste pit Nos. 1-4
7809 Chemical waste trench No. §
7810 Chemica waste trench No. 6
7818 Chemical waste trench No. 7
7835 Sludge waste pond (SWSA 5)
7852A Old Hydrofracture Facility (OHF) Pond
7854 Drilling equipment storage (OHF)
7860A Contaminated oil storage tank (NHF)?
Hydrofracture experimentat site No, |
While Wing scrap yard
Fission Products Development Laboratory low-level waste
transfer tine
SWSA 6 RCRA-capped arcas
ONF tanks (T-1, T-2, T-3, 'T-4, T-9)
Other 1.1W tanks (WC-1, TH-1, TH-2, TH-3, TH-4,
WC-15, WC-17, T-30)
Energy Research
0800 Environmental Study Area (*/Cs plots)
7658 Closed Contractor’s Landfill

Transfer Line Leak Site (Bldg. 7819 to Pit)
LLLLW Line Leak Site No. 1 (SE of Trench 6)
LLLW Line Leak Site No. 2 (N of Trench 7)
Chestnut Ridge cesium plots

“Homogeneous Reactor Fxperiment,
*New Hydrofracture Facility.
‘Resource Conservation and Recovery Act.
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Table 25. Decommissioning of surplus facilities: long-range schedule

Decommissioning project

Projected schedule

Metal Recovery Facility

Shielded transfer tanks

Fission Product Pilot Plant

Homogeneous Reactor Experiment

Molten Salt Reactor Experiment

Waste Evaporator Faéillty

Oak Ridge Reactor Experimental Facilities and
Old Hydrofracture Facility

Low-Intensity Test Reactor

Fission Products Development Laboratory cell and
Graphite Reactor

1991-1996
1994-1997
1994-1998
1994-1999
1994-2006
1995-1999
1995-2000
1996-2001
1996-2001
1997-1999
1997-2002




8. ORNL WASTE MANAGEMENT SUPPORT ACTIVITIES

Developing the capabilities necessary for ORNL to achieve and to maintain full
compliance with environmental regulations and waste management objectives requires the
integration of a large number of individual srojects and activities. The following
subsections provide information on i NfL.r/"wast‘c management support activitics.

-
O
8.1 TREATMENT, STORAGE, AND DISPOSAL PLAN

Temporary storage of TRU, hazardous, and mixed wastes has been part of the
ORNL waste management strategy since the 1970s. SLLW was added to the category of
stored waste beginning in 1986 when these wastes were first shipped to the K-25 Site.
TRU, mixed, and SLLW storage is expected to be a critical part of ORNL plans for the
foreseeable future until treatment and/or disposal facilities are developed and made
available.

Table 26 lists the ORNL treatment, storage, and disposal facilities along with the
status of each. The table includes information on wastes in temporary staging as well as
those in long-term storage modes. Capacity concerns exist for CH TRU, RH TRU,
hazardous, and mixed wastes. Table 26 also indicates the RCRA permit status for each
storage facility. Several of the interim status facilities must have closure initiated by
November 8, 1992. Closure plans must be revised and submitted to the TDEC for
approval.

Based on the current understanding of the storage needs, the need for additional
storage facilities for SLLW, CH TRU, RH TRU, hazardous, and mixed waste is
anticipated. Currently planned facilities for ORNL wastes are presented in Table 27. The
CH TRU, RH TRU, hazardous, and mixed waste facilities will requirc RCRA permitting.

8.2 WASTE REDUCTION

Waste reduction has received significant publicity in recent years and will be an
important goal for the generating community during the next decade. Federal regulations,
DOE policies and guidelines, increased costs and liabilities associated with the
management of wastes, limited disposal options and facility capacities, and public
consciousness have been motivating factors for comprehensive waste reduction programs.

DOE Order 5820.2A, Subscct. 3.c.2.4, requires the establishment of an auditable
waste reduction program for all LLW generators. In addition, it further states that any
new facilitics or changes to existing facilities will incorporate waste minimization {nto
design considerations. More recently, DOE Order 5400.1, Sect. 4.b, requires the
preparation of a waste reduction program plan to be reviewed annually and updated every
3 years. In 1990 the Tenncssec Hazardous Waste Reduction Act was passed. The act
requires a rigorous plan and more detailed annual reporting. A waste reduction plan for
ORNL was prepared in August 1985 and most recently updated in May 1991, A major
revision to the plan will be issued in January 1992 to comply with the state act.
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Table 27. Plannced storage facility construction/upgrades

Project

Expected
operational
Project type startup Planncd use

Polychlorinated biphenyl
(PCB) Annex to
Bullding 7652

Ixpand mixed waste
storage (Building 7668)
Mixed Waste Storage Facility

Upgrade Building 7507

Bulk Contaminated Soil
Facility

Class L-IIT and L-1V Below-
ground Storage Facility

Class L-IIT and L-IV Above-
ground Storage Facility

Class L-1IT and L-IV Below-
ground Storage Facility II
SLLW Staging Facility

Class L-II1 and L-IV Above-
ground Storage Tacility 11
Dry Cask Storage Facility

Contact-handled
transuranic (CH TRU)
Storage Tacility

Nuclear Fuel Services, Inc.
(NFS) CH TRU Storage
Iacility

TRU Waste Storage Facility

Remote-handled TRU
Storage Bunker

Hazardous waste
FY 1990 FY 1992 Staging arca for PCB waste prior to off-site
GPp¢ shipment

Mived waste

FY 1989 I'Y 1993 Long-term storage of drummed/boxed mixed
GPp waste
FY 1993 FY 1995 Long-term storage of drummed/boxed mixed
GPP waste
Recyclable material
FY 1990 FY 1993 Upgrade bullding to provide staging arca for
GPP contaminated recyclable lead and/or

hazardous waste storage
Solid low-level waste (SLIW)

FY 1992 FY 1994 Provide storage for radioactively
GFPP contaminated solls
FY 1991 FY 1993 Provide storage for Class L-ITII/L-IV SLLW
Grp in stainless steel wells prior to off-site
shipment for disposal
FY 1992 FY 1994 Provide storage for Class L-I11I/L-IV SL.LW
Grp in aboveground concrete modules prior to
oft-site shipment for disposal
Y 1993 FY 1995 Iixpanded Class L-III/L-IV retrievable
Gpp storuge wells
Y 199, FY 1995 Provide staging/storage for SLLW and mixed
GPP wasle
FY 1994 I'Y 1996 Fixpanded aboveground storage for
Gre Class L-11I/1.-1V SLLW
FY 1996 LI* 'Y 2004 Provide long-term storage of Class

L-1II/L-1V SLLW prior to off-site shipment
for disposal
TRU waste
1Y 1990 Y 1993 Provide RCRA-approved” storage for CIH
GPp TRU drums prior to
repackaging/shipment to the Waste
Isolation Pilot Plant (WIPP)

I'Y 1992 Y 1993 Provide RCRA-approved storage for NIS
Gpp CH TRU drums prior to
repackaging/shipment to the WIPP
Y 1994 'Y 1996 Provide RCRA-approved storage for CH
Gpp TRU drums prior to repackaging/shipment
to the WIPP
FY 1989 FY 1993 Provide RCRA-approved storage for RH
Gpp TRU casks prior to processing at the Wasle

Handling and Packaging Plant

“General plant project,
"Line item.

‘Resource Conservation and Recovery Act,
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Recognizing the emphasis on waste reduction requirements, DOE-HQ Defensc
Programs has established a Waste Reduction Steering Committee, Their charter includes
ensuring consistency by the coordination of Defense Programs waste reduction activitics,
maximizing information exchange, identifying current and future data needs and reporting
requirements, and guiding future activities between the programs and their respective sites,
In 1989 ORNL created the position of waste reduction coordinator to handle the
increased emphasis and requirements for waste minimization. The waste reduction
coordinator meets with divisional waste reduction representatives periodically to exchange
information, to provide updates on waste reduction, to discuss problems, to elicit
suggestions, and to review the program.

As the certification programs are being established at ORNL, they will be closely
coupled with the Waste Reduction Program. Waste generator certification officials
(GCOs) have been appointed who will provide waste generation, characterization, and
processing information. The information will be used to determine methods for reducing
waste generation and to identify arcas where cfforts are required for compliance with
federal regulations,

83 DOCUMENT CONTROL

The DMC of the Waste Management Operations Section is responsible for
maintaining the DMS. The DMS was conceived, designed, and configured to meet
requirements of NQA-1 specified document control and quality records for the Waste
Management Opecrations Scction. The scope, requitements, and user guidelines of this
QA-based system operation are contained in the Documentation Management System Users
Guide, WMRA-DMC-102. The identification ol documentation to be managed is the
responsibility of the Waste Management Operations Section head, department heads, or
their designee(s). These documents may be identified in a documentation plan and/or a
QA Plan.

Following authorization of each project, program, or activity, a documentation plan
may be generated by the responsible manager or his/her designee. Those documents to be
gencrated are listed giving document sponsor, stage, document management level, and
retention period. Reviewers for procedures are determined on a case by case basis by the
document review officer. Procedures must also be accompanied by a Review/Approval
Form and a Distribution Control List.

Any document generated within the Waste Management Operations Scetion or
generated in support of activities requested, coordinated, or managed by Waste
Management Operations may be submitted to the DMC if accompanicd by a completed
Document Entry Request Form or a Document Change Request Form. DMS levels are
described in Table 28.

When modification/revisions are necessary or desirable in any documentation
original maintained in the DMS, a Document Exchange Request Form (TX 5308) must be
completed and approved.  Also, when modifications are to be made to DMC-held original
documentation, the modifications shall be made within or coordinated through the DMC,

Review and approval ol modifications shall, except for procedures, be the same as
for the document it supersedes. The original Document Entry Request Form s filed in
the DMC and may be referred to as a guide. Also, management of revised documents
should include the same distribution and document management level as the document it
supersedes,
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Table 28. Documentation Management System Levels

Level Description
1 Records or documents that are managed for storage and retrieval only
2 DMC distributed records or documents whose review, approval, content,

hand distribution, retentlon, and storage, are strictly controlled
according to specified requirements for controlled documentation
2.5 DMC distributed records or documents whose review, approval, content,
mailed distribution, retention, and storage are strictly controlled
according to speclfied requirements for controlled documentation
Records or documents that are managed for storage and limited retrieval
because information they contain may be sensitive; retention Is ensured
and content protected
3.5 Records or documents that are managed for storage and retrieval and for
limited distribution to affected organizational personnel; retention is
ensured and content protected

2

8.4 QUALITY ASSURANCE

The objective of the OWMRA QA System is to develop, to implement, and to
maintain QA practices that will cnsure that all activitics arc (1) conducted with the highest
regard and assurance for the health and safety of personnel and the surrounding
population, (2) designed and executed for both short- and long-term protection of the
environment, and (3) in compliance with the requirements of state and federal regulatory
agencies as well as sponsors. Work is ongoing to bring all programmatic clements of the
division into compliance with American National Standards Institute and American Society
of Mechanical Engincers NQA-1 QA standards and with all other requirements mandated
by DOE, Encrgy Systems, and ORNL.,

A QA manual that provides procedures and instructions for implementing NQA-1
has been issued. The manual addresses all clements of the NQA-1 standard and ensurcs
that all requirements arc met. A QA evaluation is made of cach project or activity, and
project-specific QA plans are developed, implemented, and overseen through a
cooperative cffort of division, line, and QA staff. Audit, review, inspection, and
surveillance activitics form an integral part of cach project, QA training activities have
been initiated and will continue for all division personnel. The QA staff interfaces
regularly with line personnel and division management at ORNL,

8.5 NEPA DOCUMENTATION
The NEPA was cnacted to declare a national policy that would encourage
harmony between man and his environment, Major points covered by the act are ag

follows:

* The federal government should use all practical means to ensure a safe environment
and act as a trustee of the environment for future generations,
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* The federal government should ensure that the widest range of beneficial uses of the
cnvironment is atlained without degrading its quality. The cnvironment, in this sense,
includes cultural and historical as well as natural resources,

* The federal government should include in every proposal a detailed statement of its
environmental impact and alternatives to it,

* The Council on Environmental Quality (CEQ) was created (1) to generate data on the
conditions and trends on the quality of the environment, (2) to review federal
government activities in light of those conditions and trends, and (3) to prepare an
Environmental Quality Report annually for the president and Congress.

To implement this policy at ORNL, an environmental review and documentation
program is maintained that is applicable to all ORNL facilitics, programs, and operations
as well as subcontractor activitics or other work performed for or at ORNL under
contractual arrangements, The following subsections provide examples of NEPA
documentation.

8.5.1 Action Description Memorandum (ADM)

This document containing a concise written description of a proposed action and a
briefl discussion of relevant potential environmental issues is prepared for use in the DOE
NEPA process to determine thie appropriate level of NEPA documentation for a proposed
action, It is prepared only for actions not listed in Subpart D of 10 CFR Pt. 1021,

8.5.2 Environmental Assessment (EA)

Defincd in 40 CFR Pt. 1508.9, this document is prepared to assess whether a
proposed action is a “major Federal action significantly affcecting the quality of the human
cnvironment.” It serves as the basis for a determination of whether an Environmental
Impact Statement (EIS) is required. If an EIS is not considercd necessary, a document
called a Finding of No Significant Impact is prepared by DOE to record the DOE
decision.

8.5.3 Environmental Impact Statcment (EIS)

Defined in 40 CFR 1508.11, this document is prepared in accordance with the
requirements of Sect. 102(2)(C) of NEPA as delincated by CEQ regulations and DOE
guidance,

8.5.4 Catcgorical Exclusion Determination

This document is prepared to record a DOE decision that the action is
categorically excluded and therefore does not require the preparation of an EA or an EIS,

NI
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8.5.5 Finding of No Significant Impact

Defined in 40 CFR Pt. 1508.15, this document is prepared to record a DOE
decision that the environmental impacts of an action considered in an EA are not
significant and that an EIS is not required for the proposed action.

8.5.6 Record of Decision

Prepared in accordance with the requircments of 40 CFR 1505.2, this document
provides a concise public record of DOE'’s decision on a proposed action for which an EIS
was prepared. It identifies the alternatives considered in the related EIS, the
environmentally preferable alternative, factors weighed in making the decision, and any
mitigation or monitoring measures necessary to minimize adverse impacts.

8.6 CWA DOCUMENTATION

Documentation is also required to support CWA compliance activities at ORNL.,
The following subsections provide examples of ORNL's CWA documentation.

8.6.1 NPDES Permit

This is a liquid waste discharge permit issued to ORNL by the TDEC and the
EPA under the CWA. An NPDES permit targets specific discharge points and allows
discharges from the listed facilities exclusively; it also sets limits on both the types and
quantities of effluents that may be discharged. Violation of these limits constitutes a
noncompliance, which is subject to legal action.

8.6.2 Best Management Practices Plan

A BMP Plan is a report required for submittal along with the NPDES permit
application. BMP Plans are authorized under the 1977 CWA, as amended in 1987 by the
Water Quality Act Amendments, for the control of nonroutine discharges from sources
such as plant site runoff, spillage and leaks, sludge and waste disposal, drainage from
material storage areas, and laboratory drains. Documentation of the effectiveness of the
BMP Plans is one of the conditions under which the NPDES permit is issued.

8.6.3 Activitics Description Memorandum

An AcDM is a written report documenting the environmental review of an existing
facility or a planned or ongoing activity or operation (i.e., any action that does not involve
construction). Like the ADM, the AcDM is a formal agreement document, which is
required by the BMP Plan of ORNL'’s NPDES permit and becomes part of the permanent
environmental record at ORNL. Unlike the ADM, the AcDM is not transmitted to DOE.
AcDMs are made available for in-house use as well as for external state and EPA audits.
AcDMs provide documentation that the planned activity or operation does not have any
environmental impact.



161

8.7 TECHNOLOGY DEMONSTRATIONS

ORNL has the personnel and equipment available to develop and to treat waste
streams at the bench and pilot scales using biological, physical, and chemical processes
including reverse osmosis, chemical precipitation, filtration, ion exchange, adsorption,
ozonation, air stripping, and biodegradation as well as through solidification in cement,
polymer, asphalt, or glass waste forms. ORNL has personael experienced in conducting
processes and systems-analysis studies needed to determine the most appropriate and
economical method cof treatment of radioactive, hazardous, and mixed waste streams.

Previous ORNL experience includes characterization studies, fundamental process
R&D, treatability studies, process alternative assessments, flowsheet development, and
equipment-design studies for gaseous or liquid waste streams containing radicactivity,
heavy metals, volatile and nonvolatile organics, and anionic species such as nitrates and
phosphates. ORNL research divisions are experienced in the transition of bench- and
pilot-scale systems to full-scale design and construction of capital facilities. Several waste
certification projects conducted at ORNL are briefly discussed in the following sections.

8.7.1 Demonstration Project for SLLW Certification

By definition, waste certification is the process used to verify that wastes are being
handled, stored, disposed, or otherwise managed in a manner compatible with defined
acceptance criteria appropriate to the operation. An effective certification program
provides a high degree of assurance that the required parameters are being accurately
measured and that waste packages fall within the boundaries set by those parameters.

For SLLW, one of the parameters that will be included in acceptance criteria is
the concentration of radioactive material in waste. Certification against this particular
criterion requires that the program provide both qualitative and quantitative description of
the radionuclides in any individual waste package.

While many of the techniques developed elsewhere in the DOE system or in
private industry are appropriate for inclusion in the ORNL Waste Certification Program,
the ORNL program must also incorporate additional means of providing assurance that
WAC are being met. This is particularly difficult when the waste stream composition
varies over time. This variation involves changes in both the specific radionuclides that
may appear in the waste as well as their relative concentrations.

Because of these difficulties, this demonstration project is designed to provide
information on what capabilities are required for certifying the specific waste streams at
ORNL. The focus on the demonstration is in two areas:

* developing the capability to measure the concentration of radionuclides accurately in
specific waste streams and

* developing the capability (in conjunction with measurement techniques) to segrzgate
radioactively contaminated waste reliably from uncontaminated waste.

The following subsections provide a brief discussion of the demonstration projects
conducted at ORNL to provide information to fulfill the requirement in these two arcas.
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8.7.1.1 Demonstration project for characterization of IWMF waste

This project is designed to develop and to demonstrate the capability to measure
the concentration of radioactive contaminants in waste intended for disposal on the IWMF
~at ORNL. Waste streams generating isotopes of particular interest (with regard to the
SWSA-6 PA) will be the first priority. To develop a useful characterization method,
demonstration activity will focus on implementing statistical methods to determine
radionuclide concentrations, to reduce the associated uncertainty of those concentrations,
and to put in place QA elements to increase the validity of characterization methods.
Initially the nuclides of interest will be Z*Th, 2*U, and ®'Np.

8.7.1.2 Demonstration project for segregation of radioactive waste from sanitary waste

This project is part of the effort to develop and to implement an effective program
to increase the level of assurance that material going from ORNL to SLF II does not
contain prohibited material such as radioactive material. Once the waste stream is
segregated, the first step of the characterization process is to screen the bulk waste for the
preserce of radioactive contamination. The screening can be done with a relatively simple
instrument designed to indicate only whether or not material is present without
quantification. If the instrument does not detect radiation emanating from the waste, the
waste will be assumed to contain radioactive material at levels below those of regulatory
concern. The lower limit of detection for the screening instrument must be below a
corresponding concentration limit. However, if the screening instrument indicates that
radioactive material is present in the waste, further characterization of the waste will be
required.
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WASTE MANAGEMENT DOCUMENTATION REQUIREMENTS

DISCUSSION

This appendix addresses the principle documentation requirements as identified in
the DOE Order 5820.2A. The original appendix was provided in the ORNL
Implementation Plan for DOE Order 5820.24 and will be updated annually and included in
this ORNL Waste Management Plan. The format of the original appendix has heen
maintained for comparison purposes, with revisions denoted in the right hand margin.
Reporting is limited to documents issued in the previous fiscal year unless the most recent
revision of an existing document was issued earlier.

(1) Sect. 2.0—High-Level Waste
Not applicable to ORNL.
(2) Sect. 3.0—Transuranic Waste

(a) Sect.3.2.c.3. Cite the Transuranic Waste Certification Plan and dates of issue. If
not issued, give schedule for preparation.

J. H. Smith et al., Oak Ridge National Laboratory Transuranic Waste Certification Program,
ORNL/TM-10322/R2, August 1990.

M. W. Tull, Waste Acceptance Criteria for Transuranic Waste from Nuclear Fuel Services,
Inc., WM-WMCO-202, January 21, 1991.

(b) Sects. 3.2.g and 3.2.h. Cite the closure plan for interim storage facilities. If not
issued, give schedule for preparation.

RCRA Closure Plan, Transuranic Retrievable Drum Storage Facility, Building 7826, Oak
Ridge National Laboratory (TN 1890090003), prepared by International Technology
Corporation for Environmental Compliance and Documentation Section, Martin Marietta
Energy Systems, Oak Ridge National Laboratory, September 1991.

RCRA Closure Plan, Transuranic Retrievable Drum Storage Facility, Building 7834, Oak
Ridge National Laboratory (TN 1890090003), prepared by International Technology
Corporation for Environmental Compliance and Documentation Section, Martin Marietta
Energy Systems, Oak Ridge National Laboratory, Scptember 1¢91.

Environmental Compliance and Health Protection Division, Part B RCRA Permit
Application for Existing Remote-Handled Transuranic Concrete Cask Storage Facility,
Building 7855, Rev. 1, Martin Marietta Encrgy Systems, Oak Ridge National Laboratory,
June 1989.

(c) Sect. 3.2.i. Index major documentation developed under the Buried Transuranic-

Contaminated Waste Program. Show schedule for preparation of documents in the
current fiscal year.

189
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J. R. Trabalka, Buried TRU Waste and TRU-Contaminate: Soils and ORNL Remedial ‘
Action Program Sites; Program Strategy and Long-Range Planning, ORNL/RAP-8, July
1987.

Buiied TRU Waste and TRU-Contaminated Soils at Oak Ridge National Laboratory,
ORNL/RAP-24, September 1987,

(3) Sect. 4.0—Low-Level Waste

(a) Sect. 4.2.b.1. Cite documentation on radiological performance assessment of disposal
facilities. If not issued, provide schedule for preparation in Sect. c. (3) of the Waste
Management Plan.

Performance Assessment for Continuing and Future Operations at SWSA 6, draft,
Martin Marietta Energy Systems, Oak Ridge National Laboratory, September 1990.

(b) Sect. 4.2.e.1. Cite Waste Acceptance Criteria for each LLW treatment, storage, and
disposal facility. List anticipated additions to this list for the fiscal year.

Internal Correspondence, Warehousing of Wastes, W. R. Golliher, July 12, 1988,
Attachment: Waste Acceptance Criteria for Storage, (K-25 Building)

Waste Acceptance Criteria for Radioactive Solid Waste Disposal at SWSA 6,
WM-WMCO-203, July 1, 1991. R C )

(c) Sect. 4.2.e.3. Report the status of audits of certification activities by operators of
disposal facilities. Report status of follow-up reports.

M. W. Tull, et al., Oak Ridge National Laboratory Waste Certification Program Plan for
Solid Low-Level Radioactive Waste, draft, ORNL/TM-11600, August 1990.

(d) Sect. 4.2.g.2. List document(s) forecasting waste to be shipped by generators to off-
site disposal facilities.

No documents prepared this fiscal year.

(e) Sect. 4.2.i.4. List reports justifying on-site disposal of waste excced‘ing Class C limits.
Such disposal cases anticipated for the next year should be forecast.

No GTCC waste was disposed at ORNL this fiscal year.

(f) Sect. 4.2.i.8. Cite major NEPA documentation supporting selection of any new
disposal sites. Give schedule of preparation for appropriate documentation for the
next year.

A draft EIS is currently in preparation by NUS Corporation for DOE-OR that will
address waste management activities on the ORR. This draft EIS will include the siting of
proposed new LLW facilities. ’
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(g) Sect. 4.2,j.1. Cite closure plans for LLW disposal sites and dates of issue. Give
schedule of preparation for anticipated reports.

Closure Plan Revision for Solid Waste Storage Area 6, draft, Lee Wan & Associates, Inc.,
April 1991.

(4) Sect. 6.0—Decommissioning of Radioactively Contaminated Facilities

(a) Sect. 6.2.a.1. Cite field organization documentation where the complete listing and
the jurisdictional program responsibility for all contaminated facilities is recorded.

T. W. Burwinkle, et al., Maintenance and Surveillance Plan for the ORNL Surplus Facilities
Management Program and Defense Facilities Decommissioning Program FY 1990-1999,
ORNL/RAP-51, January 1989.

Memorandum, Troy E. Wade II to Theodore J. Garrish, James F. Decker, and Joe La

Grone; Subject: Approval of Memorandum of Agreement Concerning Management of

ORNL Remedial Action Program, dated May 16, 1988.

(b) Sect. 6.2.c.1. Cite the post-operational documentation that records the potential for
reuse and recovery of materials and equipment and the schedule for

decommissioning contaminated facilities.

T. W. Burwinkle et al., The ORNL Surplus Facilities Management Program Long-Range
Plan Revision 1, ORNL/TM-8957/R1, draft, June 1987.

(c) Sect. 6.2.d.3 List Decommissioning Project Plans and date of issue. Show schedule
for preparation of plans in the current fiscal year.

T. E. Myrick, R.W. Schaich and J. R. DeVore, Metal Recovery Facility Decommissioning
Project Plan-April 1984, ORNL/TM-9018, April 1984.

T. E. Myrick, R. W. Schaich and F. W. Williams, Fission Product Development Laboratory
Cell Decommissioning Project Plan-August 1983, ORNL/TM-8779, August 1983,

Sterage Garden (3033) Decommissioning Project Plan, December 1990.

Metal Recovery Facility Cell G Decontamination Project Plan December 1991,

(d) Sect. 6.2.d.5. List final radiological and chemical survey reports and project final
reports, and show dates of issue. Show anticipated additions to this list for the

coming year.

R. W. Schaich, Final Report on the Decontamination of the Curium Fabrication Facility,
ORNL/TM-8276, December 1983,

3033 Storage Garden Decommissioning Project: Final Report, ORNL/ER/INT-3, May 1990.
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12.

13,

14,
15-19,
20.
21,
22,
23,
24-28,
29,
30,
31,
32,
‘ 33,
34,
35,
36.
37,
38,
39,
40,
41,
4.
43,
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89.

91-93,

94-103.
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INTERNAL DISTRIBUTION

46, B. C. McClelland
47. L. E. McNeese

48. L. J. Mezga

49, S. R. Michaud

50. M. E. Mitchell

51. O. B. Morgan

52, J. B. Murphy

53. C. E. Nix

54. J. C. Nix

55. R. C. Orrin

56, J. R, Parott, Jr.

57. S. M. Robinson

58. S. T. Rudell
59-61. T. F. Scanlan

62. F.J. Schultz

63. C. B. Scott

64. B. V. Shelton

- 65. L. R. Simmons

66. R. C. Stewart
67-68. L. E. Stratton

69. J. R. Trabalka
70-74. M., W. Tull

75. D. W. Turner

76. C. K. Valentine, Jr.

77. J. E. Van Cleve, Jr.

78. S. D. Van Hoesen

79. C. Whitmire, Jr.

80. J. M. Wolfe

81. W.C Yee

82. ORNL Patent Office

ORNL/TM-11433/R1

83. Central Research Library, ORNL

84, K-25 Library
85. Y-12 Technical Divisi
86-87.

ion lerary

ORNL Laboratory Records

88. ORNL Laboratory Records-RC

EXTERNAL DISTRIBUTION

W. M. Belvin, Laboratory Operations Branch, Department of Energy, Oak Ridge Ficld
Office, P.O. Box 2001, Oak Ridge, Tennessee 37831
H. W. Hibbits, Environmental Protection Division, Department of Energy, Oak Ridge
Field Office, P.O. Box 2001, Oak Ridge, Tennessee 37831-8738
D. R. Underwood, Department of Energy, Cak Ridge Fieid Office, Waste Management
Division, P.O. Box 2001, Oak Ridge, Tennessce 37831-8620.
Office of Scientific and Technical Information, U.S. Department of Energy, P.O. Box 62,
Oak Ridge, Tennessee 37831.

193



—- )

DATE







