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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 ali 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 each
year and distributed to the 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 ali
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 ali 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 wa._temanagement 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 ali of the activities are
documented.

ORNL WASTE MANAGEMENT AC'TIVITIF_

Waste management operations are activities that minimize, treat, store, recycle, or
dispose of ali radioactive hazardous, mixed and sanitary wastes generated as a result of
operations at active and i:aactive facilities. 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 operation,' have been placed in long-term storage.

Quantity

Waste stream FY 1990 FY 1991

Radioactive:
• Transuranic waste 844 ft3 297 ft 3

• I.ow-level waste 44,444 ft 3 69,711 ft 3

tlazardous 336,098 lb 234,447 lb

Mixed 33,033 lb 49,898 Ib

O Sanitary 634,544 yd3 474,984 yd3
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Radioactive Waste 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 I,WHPP)
at ORNL.

Solid TRU and TRU mixed wastes at ORNL are st¢_red in various facilities in the

north area of Solid Waste Storage Area (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 ali 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 area 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 rcgulators
and DOE officials. Major changes in the operation of SWSA 6 were initiated in 1986
including (1) the exclusion of ali mixed waste for disposal, (2) thc 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 CI-t LLW at the Oak Ridge K-25 Site.
The current LLW operating strategy at ORNL was initiated in 1986. Because of the
disposal practices in SWSA 6 pri(_r to 1986, some areas in SWSA 6 wcrc remcdiated

under a Resource Conservation and Recovery Act (RCRA) interim status closure
agreement, incorporating RCRA Sect. 3(X)4 (u) provisions, with the TDEC.

Currenl plans are to phase out below-grado disposal in SWSA 6 by Dccembcr
1993 and begin closure of the sitc. Bcginning in Janu_lry 1994, ORNL LLW will bc
disposed only in the above-grado tumulus Interim Wastc Management Facility (IWMF).
The IWMF is scheduled to begin operation in FY 1992. In the early 2(XX)s,new LLW 0
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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. III, requires that each operating LLW 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
IWMF 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-I, 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-ease 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 oi"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 tile former LLWDDD Program, PA limitations for on-site disposal were the
principle consideration for SC waste, which included Class L-III 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 ali
existing and anticipated waste that falls into the SC categories.

Liquid low-level 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 research and development (R&D)
facilities and from other t'acilities such as the radiochemical pilot plants, nuclear reactors,
and the Process Waste Treatment Plant (PWTP). The LLLW Systcm, which uscs an

evaporation system for volume reduction, processed approximately 490,000 gal of waste

xxi



and produced 14,030 gal of concentrate in FY 1991. The evaporator overhead was
discharged to the PWS, and the concentrates were placed in storage in the MVSTs.

Process waste

The PWS handles ali 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 gal/year. 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 [br both the
LLLW System and the PWS are monitored, controlled, and recorded at the Waste
Operations Control Center.

Gast_us waste

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 areas where the concentration of

radioactivity may be routine anti highly concentrated; (2) cell ventilation (CV) air streams
characterized as high-volume, low-activity gas streams from enclosed areas such as
containment or confinement areas, limited-acccss areas, 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 i'or discharging CV air and
process off-gas containing gaseous 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 either the stacks

or ducts entering the stacks. Where conditions dictate, charcoal absorbers or chemical
scrubbers are 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 are 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 facilities for handling radioactive gas emissions have bean in operation
for over 20 years. 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 todetermine 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 environment if improperly managed.

Solid and liquid hazardous wastes

ORNL's diverse R&D activities produce a large number of different waste
streams; nearly ali 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
gaseous wastes are considered "solid" wastes by the EPA and the TDEC and are subject to
solid waste rules, liquid, gaseous (containerized), and solid hazardous wastes are managed
similarly at ORNL. Approximately 570,000 lb 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 for shipment to commercial facilities for treatment and/ol 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 wastes.

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 t'or 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

i.

Approximately 12 leaking cylinders arc handled per year at ORNL. The current
management strategy involves the venting of compressed gases to the atmosphere at a
remote site (i.e., away from inhabited areas) off Ramsey Drive and the Melton Valley
Access Road at ORNL.
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Mixed Waste Management

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 5400.3 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 w_lsteat ORNL are cleaning fluids and oils removed from
systems operated in contaminated environments that as well as scintillatic_nfluids 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 activities. 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 gaseous mixed wastes are managed similarly at ORNL.

ORNL generates about I(X)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 aw_ilable, 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 incinerator 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 used until early 1_1 tbr mixed oil storage but is currently
undergoing RCRA closure. To relieve this congested condition, new mixed waste storage
facilities are planned.

Sanitary Waste Management

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 waste

Solid sanitary wastes that contain no radioactive or hazardous materials or t'rec
liquids include filter cake from the Coal Yard Runcfrf Treatment System (CYRTS), fly ash
from the ORNL steam plant, general refuse collected in trash cans and dumpstcrs, and
construction debris. The w:)lumeof general tel'use is estimated tc) be about 60 ydX/day;fly
ash and sludge from coal pile runoff accc)unts lk)rapproximately 12 yd3/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 tbr handling solid sanitary waste. The
majority of ORNL sanitary waste is now disposed of in Sanitary Landfill Facility II
(SLF II), which is located on Chestnut Ridge south of the Oak Ridge Y-12 Site and about
6 miles east of ORNL. Approximately 400 to 500 yd3 of soil, rock, and concrete mixtures
are deposited at the Y-12 SLF II dtrt fill _.rea annually.

Liquid sanitary waste

Liquid sanitary waste includes nonradioactive waste streams 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 runoff).

Approximately 2.0 × l0 s 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 Cx)ntaminated Facilities

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 facilities 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 activities associated with decommissioning of
radioactively contaminated facilities can be divided into four areas: operational t'acilities,
inactive or surplus facilities, future facilities planning, and D&D activities. Radicmctivcly
contaminated facilities that are currently opm'ational are the responsibility of the line
management organization assigned the facility. Funding for the operation and
maintenance of these f_tcilitics is provided by wlrious program organizations within DOE.

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

The goals of D&D are to (1) to decontaminate l'Imilities to the extent necessary
tbr compliance with approved health and safety standards and (2) to decommission
facilities in accord_tnce with the requirements set forth in an al)pr(wed environmental
compliance plain. Several ORNl_, facilities have undergone D&D over the past 5 to
10 years, and several D&D projects are currently in progress. Planning for D&D will he
an integral part of the design of ali future facilities _t ORNl_,.
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MAJOR WASTE MANAGEMENT ACCOMPLISHMENTS FOR FY 1991)AND 1_)1

ORNL waste management activities tn FY 1990 and FY 1991 Included the
continuous collection, treatment, and disposal ot' gaseous hot cell and glcwe box ventilation
wastes; treatment of 75 million gallons per year of liquid wastes; and mantlgement of
approximately 750,000 ft3/year of solid radioactive, hazardous, TRU, mixed, and
sanitary/industrial wastes, In addition to routine operations, ORNL supportecl a waste
reduction program, a waste certification program, and numerous facility upgrades and
construction of new waste management facilities, In FY 19_X)OWMRA personnel
completed an environmental, safety, and health (ES&H) self assessment report in
preparation lhr the DOE Tiger Team audit of ORNL in FY 1_)1, OWMRA personnel
also contributed to the ORNL Corrective Action Plan in Re,s7_onseto Tiger Team
Assessment during FY 1_)1, A brief discussion of the major waste management projects,
facility upgrades, and other waste management activities follows,

TRU Waste

ORNL actively participated tn the national DOE TRU Waste Program, ORNl.,
provided comments to the reviscd WIPP waste acceptance criteria (WAC) and
representation to national working groups on certification planning and mixed waste
treatment, ORNL provided reprcsentation 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 Survices, Inc,
(NFS) in October 19(.X),and work continues as a high-priority activity, ORNL will store

up to 55(X)t't_ of CH TRU and 25 kg of mixed uranium and plutonium oxide waste, A @
General Plant Project (GPP) to construct a dedicated facility for long-term storage of
NFS CH TRU waste began in FY lt.-g)0,The Functional Requirement Document and
Preliminary Proposal were issued, and a draft Environmental Assessment (EA) was
submitted to DOE-OR in FY 1_)1,

The ORNL TRU Waste Management Strateko,Plan was issued in March 1_>0, This
plan outlines the actions necessary to store ORNL TRU waste in a compliant, safe
manner, to certify the waste to meet WIPP WAC, and t¢_ship to the WIPP. ORNL also
issued the updated ORNL CH-TRU Waste Certification Program Plan for approval by the
WIPP WAC Certil'ication Cc_mmittee,

The TR U/SLLW Staging Facility (Building 7879) wtls cc_mpletcd in December
I_), and opcratic_n began in early 1_)1, This facility will be used lk_rinterim storage cff
NFS CH TRU waste and staging/storage of ORNl., CH TRU and SLLW.

A draft EA for ali ORNl_,TRU waste c_perations was submi[ted to DOE in
FY 1991, This EA includes current ORNl., TRU waste steerage _lndinspection operaticms,
cc_nstruction of new storage facilities t'c)rCII and RH TRU w_lstes,and repackaging of
CH TRU waste cfff-site, The CH TRU Waste Stonlge Facility preliminary prc_pc_salwas
issucd to DOE-OR, and the RH TRU Waste Storage Bunker design was completed in
FY I_X). Ttie approval (ff the EA is necessary bcfc_rc ORNL can design and/c_rcc_nstruct
_ldditional TRU waste stc_n_gcl'acilitics,

Progress on the WHPP was minimal because c_t'l'tlnding constraints, As a result,
the project has been deferred l'rc_ma ItX)3 to 1995 I_,I, Activities initiated in FY 1(._)()
included prcp_lring conceptual design dnlwings l'c_rthe l'_cility,utilities, and Ccluipmcnt;
estimating tot_tl project cc_st;and preparing the project plain _xla(.Ischedule, The FY 1_)1
funding was reallocatcd tc_mc_reimmediately urgent tlctivitics, This resulted in suspending

xxvi



project planning, development support, and engineering activities until additional funding
is provkled.

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

Solid Low-Level Waste

The Solid Waste Operations Department continued to provide storage and
chsposal 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 II will reach
capacity in lale 1991. Construction of the IWMF began in April 1990, and the first
IWMF tumulus pa0 was completed in August 1991. The IWMF will be available in late
l_l for future Class L-II waste disposal.

ORNL began GPPs for two storage facilities for Class L-III and L.IV wastes.
These facilities will provide long-term retrievable storage for LLW not suitable lhr
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 wtrious 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 1_1. 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 Gaseous Waste

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, the 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 activities during FY 1990 and FY 1991. An FFA response
pl,n 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 1_)1 included developing a strategic plan for meeting the FFA; preparing FFA 60-
and _)-day deliverable documents; implementing the contingency, upgrade, and
replacement plan; developing a leak-test plan for the LLLW System; preparing secondary
containment design demonstrations; and conducting structural integrity assessments tbr
active LLLW tanks. Risk assessments also began on t_lnk systems for transfer to inactive
status as required by the FFA, _nd two of six inactive tanks in the active LLLW System
are being prepared for tr_lnsl'cr to the in_ctivc tank system. Repairs of leaking tanks arc
being initiated, and investigations continued on in-lcak_lgc to one of the major tanks.
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Alternate plans to provide LLLW service to laboratory sections when the FFA becomes
effective 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 Radioactfl)e 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 ('': i
will be used in the design of the WHPP and the FY 1991 Liquid Waste Solidification _ i
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. Ali LWSP
procedures and the LWSP Quality Assurance Plan have been writtt_n and approved. The
Phase I hazard screening process concluded that LWSP is a low-hazard facility operation.
Ali safety documentation has been completed, and a readiness review has been pertbrmed.
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 lTE process is used to reduce
the volume of LLLW concentrate in the MVSTs to extend ORNL's storage capacity and
to reduce the need for future solidification campaigns.

Numerous upgrades were made in the area of LLLW transportation. A
Transportation Safety Assessment for LLLW was written and approved by the ORNL

Tran'silbrtation Safety Subcommittee. Personnel were trained on the procedures tbr
LLI.,X_transportation, and trucks Used to transport LLLW were properly placarded and
upgraded per U.S. Department of Transportation (DOT) requirements. A new bottling
pack:_ge for LLLW transport was designed and successfully tested per DOT type A
pac_:aging 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 ali Phase I hazard screening for ORNL waste management facilities.
The Phase I documentation is scheduled to be completed in the second quarter of FY
1092.

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
F'Y 1991. The FY 1992 Melton Valley 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 eftbrts 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 activities, preliminary safety analysis, NEPA
documcntaticm, and quality assurance eflbrts are under way. This $40M project will
provide additional storage capacity tokeep the LLLW System operational and to support
environmental I:estoration 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 wa_ 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 activities 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
FrY 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 strippablc coatings for cleaning lead. This task is critical to prevent classification of
contaminated lead as RCRA waste and possible resulting storage violations.

A campaign to characterize 860 drums of stored non-TRU mixed waste also began
in Fry 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 exch,Aed.

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 tbr ORNL liquid waste systems, SWSA 6 disposal facilities, Q
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 tbr 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 ali 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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O 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 1.992, 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 m_mage wastes inxa safe, compliant manner. Key waste
management projects, facility modifications, and regulatory issues for FY 1992 are
summarized in the following paragraphs.

"IRU Waste

FY 1992 activities include updating certification documents for CH and RH TRU
waste, continuing surveillance operations of the CH and RH TRU storage facilities 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 Storage 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 WFIPP 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 storagc facilities are constructed in SWSA 7. Construction will begin tbr SWSA 6
staging area upgrade and SWSA 6 road improvements.

Construction oi" 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
evc)lution of LLW disposal facilities on the ORR. The initial demonstration of above-
grade engineered tumulus disposal was provided by the Tumulus I and II facilities. The
IWMF is the model prototype of the Class L-II disposal facility that will serve as a central
LLW c)peration for ORR. The IWMF will be the first ORNL LLW disposal facility to
transfer from exposure-based to conccntration-based WAC. ORNL will begin phasing in
conccntration..based WAC for other SWSA 6 disposal units after the SWSA 6 PA is made
final in FrY i_)3.

The new Class L-Ill and L-IV waste storage facilities will continue to be
developed in FY 1992. The present plans are to piace Class L-III and L-IV wastes in
Icing-term storage until an off-site DOE c)r 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 wilI 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 Gaseous 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 ._,,reawith an operational goal of continuous ventilation service to
ORNL facilities except dt_ri-_ periods of scheduled routine maintenance.

Liquid waste treatm,_, technology development will continue (1) evaluation and
enhancement of the lTE 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
environment.

Upgrade, replacement, and contingency planning and implementation tbr 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 lb of hazardous wastes and 43,000 lb 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 will continue to be held in
long-term storage pending determination of acceptable treatment or disposal processes.

, Reauthorization to ship hazardous wastes to approved oi'f-site disposal facilities must be
expedited to mitigate RCRA storage violations and free space for newly gcnerated
hazardous waste.

The mixed waste characterizfition campaign will continue. Characterization will
identify and group stored mixed wastes that meet WAC for the TSCA incinerator,
Scientific Ecology Group incinerator, 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 tbr reuse.

Sanitary Waste

Sanitary/industrial wastes that contain no hazardous, radioactive, or free liquids will
continue tobe 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.

O 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 Team Assessment in the fall c)f 1990. 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 ALARA
directives. Facilities tbr treatment of discharges are being constructed or upgraded, and
impacts from earlier disposal practices arc being addressed.

Waste rnanagement requirements at ORNL arc 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 implcmentatic)n. The AEA regulates R&D activities
related to atr)mit 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 lieu o1' the federal program. The state of Tennessee has exercised this option
and has an approved hazardous waste management program.

Several regulatory and institutional uncertainties impact waste management
activities at ORNL. Instability of the FY 1991 DOE Office of Environmental Restoration

and Waste Management budget during FY 19_) and FY 1_91 has made it difficult to plan
and to implement waste management projects efficiently. Expected waste management

funding for FY 1992 and FY 1993 will not provide for major waste operations
O 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 tbr a GPP is $1.2M. lt 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 tbr capital projects. Several critical new waste management facilities have been
delayed to the point that waste storage/disposal space will be unawlilable 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 Area 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 leaching fronl TRU waste stored in SWSA 5N
trenches. An action plan ha_,been developed for determining the extent of the problem.

Several TRU waste management projects have been delayed because of lack of
funding. FY 1991 funding for the WHPP was reallocated to other high-priority activities.
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 Team finding identified inadequate characterization of solid RH TRU waste 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 finding, The lack of
current support will lead to severe schedule, budget, and technical problems in achieving
compliance for the ORNL liquid and solid waste programs in the future. The RCRA
LDR tk_rNG 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 severe shortage of permitted TRU DOE storage space limits
ORNL's ability to provide storage for off-site waste generators.
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O The Waste Characterization and Certification Facility LI project was not approved
by DOE-HQ for PW 1994, This I_,I is a corrective action described in the OWMRA self
assessment finding, Sect. 2.4,14, "Waste Certification" to construct a facility tbr
characterization and certil'ication of RH TRU waste packages.

Solid l.z_w-Level Waste

SLL W is currently disposed in SWSA 6, which is regu'iated under RCRA
Sect. 3004(u)i The latest revision to the RCRA closure plan [br SWSA 6 shows a Record
of Decision being issued in September 1992 and closure beginning in December 1_93. II'

this schedule is met, ali disposal operations in SWSA 6 must cease by December 1_)3
except above-grade engineered disposal (tumulus) at the IWMF. The IWMF is scheduled
to begin operation in December 1991 and will provide d!sf:osal for Class L-II wastes
through 1996. Replacement disposal facilities ibr Class L-I and L-II waste_,;are not
expected before 2000. A severe shortage of disposal capacity for ORNL wastes will exist
if closure of' SWSA 6 begins ns currently scL,zduled. Off-site disposal facilities ibr Class
L-III and L-IV 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 deter'mine if active

and planned disposal operations in SWSA 6 meet the perlbrmance 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 perlbrmance objectives at present. Design
changes and significant reductions in allowable waste concentrations appear to be
necessary for these disposal units tc_approach compliance with the pertbrmance objectives.
Work is ongoing to evaluate the uncertainties and to improve the analysis in the PA.
Potentially, large volumes of SLLW will be greater than the Class L-II (IWMF)
concentration limits and will be reclassified as SC-PAL. SC-PAL waste requires on-site
storage until olT-_,kitefacilities become awlilable for disposal. ORNL is planning several

SLLW storage facil_ies as an interim measure; however, the new facilities may not provide
the needed storage capacity based on current SLLW generation rates.

Liquid l.x)w.Lt,wel Waste

ORNl., Waste Management Operations is upgrading on-site transportation to mcct
DOT or DOT-equiwdcnt standards pcr 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 parallcl, ORNL LGWOD personnel 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 Priorities List (NPL) on December 21, 1989.
The Supcrl'und Amendment and Reauthorization Act (SARA) of the Comprehensive
Environmental Respt_nse, Compensation, and Liability Act (CERCLA) required that
DOE execute an FFA with the EPA within 6 months of final listing of ORR on the NPL.
The FFA t'c_rORNL was approved by DOE, EPA Region IV_ and the TDEC in
November 1991 and will bccc_mc effective on January 1, 1992. TI',c agreement establishes

a procedural framework and schedule t'c_rdeveloping, implementing, and monitoring
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appropriate response actions at the site in accordance with CERCLA, the National
Contingency Plan, NEPA, and Tennessee regulations.

This agreement deals primarily with issues related to environmental restoration
that are not covered within the scope of this phm, 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 ibr funding far above the current
estimates and available funding. As a result, some ORNL functions may have to
terminate until acceptable contingency plans are 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 use at ORNL predate American National Standards
Institute standards that required unitbrm air flow across the filter banks and are 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 tbr 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 tbr plant
startup. Future permits are likely to be increasingly stringent, and plant upgrades may bc
required to meet new discharge limits.

The PWTP and the NRWTP produce an LSA sludge. Currently, no disposal
facility exists for this waste stream. The sludge had been stored tit 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 facilities
have been identified.
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ltazardous and Mixed Waste

Shiprnent of hazardous wastes tc) off-site commercial treatment, storage, and
disposal facilities were suspended on May 17, 1_)1. An ewduation 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. Energy Systems has estimated that it will cost $3(X)Kannually 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 technologies
before land disposal. Some types of mixed waste generated at ORNL require treatment
methods that provide sufficient shielding to protect workers from high levels of radiation.
Adequate treatment methods for these types of waste have not been developed.
Therefore, ORNL must store mixcd waste indefinitely until appropriate treatment
methods become available. However, RCRA Sect. 3(_)4(j) prohibits storage of LDR
wastes except "solely for the purpose of accumulation of such quantities of hazardous
waste as necessary to facilitate proper recovery, treatment, or disposal." Implementing
regulations in 40 CFR Pr. 268.50 places the burden of demonstrating compliance upon the
waste storer (i.e., DOE) after 1 year. The LDR regulations were implemented in five
phases. A 2-year national capacity wu'iance has been issued by the EPA for radioactive

O mixed wastes included in the third, tburth, and fifth phases. Only solvent/dioxin and
California listed mixed wastes are subject to the storage prohibitions. ORNL has
idcntified limited quantities of first- and second-phase LDR mixed waste in storage that
has been determined tc) 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 Fedcral Facilitics Compliance. Agreement (FFCA). An FFCA for mixed
TSCA units is also being planned to allow continued storage of mixed PCB wastes.

Sanitary Waste

Because of permitting problems with the disposal of the CYRTF sludges, the
ORNL Steam Plaint demineralizcr regcnerant had to he diverted from the CYRTF to the
Building 351,_Neutralization Facility. This high-solids wastewater stream is then treated at
the NRWTP' this result,,;in a dramatic volume incre_lse in the LSA sludges produced at
the NRWTP. As previously mentioned, no storage facility exists at present for these
sludges, and no disposed options have been identified.

Waste Reduction

Two Tiger Tcam findings cited the inadequacy of ORNI.,'s Waste Minimization
Program. Lack c_t'funding in FY 1c)91and FY 1992 has exacerbated this problem.
Corrective action plans for the Tiger Team findings outline actions that will be taken to
establish goals and responsibilities, and et't'c)rtshave intensified to obtain funding.
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_ntamination and Dc_}mmissioning

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 In monthly program review meetings. A new
transmittal memo has been developed and is being utilized that documents when _tpproval
is needed for ali newly generated NEPA documents.

Increased management responsibilities for the ORNL D&D Program have ew_lved
from additional DOE requirements und additional administrative oversight from the
central Environmental Restoration and D&D Divisions. Present l'inanczialresources are

insufficient to obtain additional support staff, to meet these requirements. Funding
requests to support the additional needed staff have been made t'c_rFY ltY:)3and beyond.
Supplemental funding requests made for I:W 1992 are currently under review and
consideration by the central Environmental Restoration and D&D Divisions. The ORNL
D&D Program received notification from the DOE-HQ D&D Pre,gram c_ft'icedisallowing
use of FY 1991 program resources and FY 1990 carrycwer for routine S&M on nine
surplus contaminated facilities.

The above description identifies a few ol, the major t'egulatory issues and
institutional uncertainties that will impact waste management activities at ORNL during
FY 1992 and many years thereafter. The ORNL OWMRA attempts to respond to these
issues in a proactive manT_er.

O
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1. INTROI)UC"FION

Waste management requirements at Oak Rklge National Laboratory (ORNL) are
Imposed by federal and state regulations its well as Executive and U,S, Department ot'
Energy (DOE) orders, The Atomic Energy Act (AEA) and the Resource Conservation
and Recovery Act (RCRA) arc the prhnary driving forces behind their implementation,
The AEA regulates research and development (R&D) activities related to atomic energy
and provides tbr the sal'c processing and management of source, special nuclear, and by.
product matcrhtls, Through the RCRA, the U,S, Environmental Protcctkm Agency
(EPA) is given the responsibility for hnplemcnting a nationwide program that regulates
hazardous waste management, States, however, are given the option of establishing
programs that can operate in lieu oi' the federal program, The state of Tennessee has
exercised this option and has an approved hazardous waste management program, The
EPA also regulates the handling of polychlorinated biphenyls (PCBs) under tlm Toxic
Substances Control Act (TSCA),

The basic rcgu!_ltion that governs management of radioactive waste at ORNL is
DOE Order 5820,2A, Radioactive Waste Management, This order establishes
requirements to ensure that ali DOE operations involving management of radioactive
waste, waste by-products, and surplus facilities arc conducted in a manner that will ensure
protection of public health and safety in accordance with DOE Order 548(),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

O Order 5820,2A has tkmr major subsections that address specific implementing proceduresand requirements related to decontamination and decommisskming (D&D) of surplus
facilities, Several other DOE orders referred t_)in DOE Order 5820,2A have
supplemental and related requirements, The Oak Ridge National Laboratory Waste
Management 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 stralegics,

1.10BJECFIVI_S

Waste management (_perations tire activities that minimize, treat, store, and dispose
of ali radioactive, hazardous, mixed, and conventional wastes generated as a result of
operations at active l'acillties, These operati(ms are based on a series of waste
management objectives, The objectives ¢)1'the ORNL Waste Management Pre,gram arc:

• tc) manage the treatment, stc)ragc, and disposal (TSD) of solid, liquid, and gaseous
wastes in a timely and cost-ctTcctivc manner that ensures the health and safety o1'the
on.site personnel and the prc)tecti(m of the public and the environment;

• to ensure that tlm generation of ali wastes in minimized tc) the extent reasonably
achievable; and

• to ensure that lhc treatment, storage, transportaticm, and/or disposal ()1'ali wastes meet
or exceed ali applicable federal, state, and local environmental, safety, and health
regulations,



The objective of the Oak Ridge Nattonal Laboratory Waste Management Plan Is to
dcscrlbc how the ORNl., Wastc Mluulgcmcnt Program Is conducted, which waste
management facilities arc being used to man_lgcwastes, what l'orccs arc acting to change
current waste management systems, what activities are planned for the l'orthcomlng fiscal
year and how ali these activities arc documented,

1.2 PURPOSE

DOE Order 5820,2A, Radioactive Waste Management, rcquh'cs ORNL to prepare
arid to submit an annual report outlining Its waste management activities for the mlnlml.
zatlon, treatment, storage, and disposal of wastc to the DOE Oak Rklgc Field OMcc
(DOE-OR), This phtn has been prepared to fulfill this requirement and to provtdc a
ready refcrcncc of thc ORNL Waste Managcmcnt Program for Internal and external use,

1.3 SCOPE

'I'hls phm addresses ali _q_pllcablct'cquircmcnts of DOE Order 5820,2A and other
applicable DOE orders pertaining to waste management activities for low-level r_ldloactlve,
transurantc (TRU), hazardous, and mixed wastes, Although not specifically required by
DOE Order 5820,2A, this plan also addrcsscs special case (SC) and sanitary waste;s,
ORNL does not generate high level waste (HLW) but dees store a small quantity as SC
wastes, ORNL generates small volumes of waste containing mlturally occurring and
accelerator-produced radioactive material (NARM), NARM wastes at ORNL arc
managed as low-level waste (LLW) tn accordance with DOE Order 5820,2A guklelhles,

This plan is organized in eight primary sections with two supporting appendlxcs,
The first tw() sections provklc bltslc lnlk)rmatlon about the ORNL site and the principal
organizations at ORNL and DOE-OR tnw)lved In waste management activities, The
remaining sections address the management ()f the various types of wastes (i,e,,
radioactive, hazardous, mixed, and sanitary), provkte an overview ot' the decommissioning
of radioactively contaminated facilities, and discuss waste management support activities at
ORNL, Each section provklcs an overall summary of the waste categorization, a generic
description of the characteristics c_l'the wastes, the status of current and future plans for
tre_tnlent, storage, and disposal ('FSD) of the wastes, and the compliance status and
lnlbrmation rcgardlng the support functions cmploycd for each wastc category, Appendix
A provides an update to the original implementation summary since issuing the Oak RMge
National Laboratory lml)lementation Plan ibr DOE Order 5820,2A on April 28, 1989,
Appendix B provides _lnupdated listing of principal ORNL waste management documents
generated since issuing the implementation plan,

1.4 REGUL,_TORY REQUIREMENTS

1.4.1 Federal and S,ate Regulatkms

Operations l_rograms must ce,reply with the federal and st_ltt_statutes and
regulations, the AEA, and DOlE {_rdcrs, Tlac maj{_rI'cderal and state statutes applttzablc
to waste management oper_tions lll'Csummllrized in the l'oilowing pllragraplas,
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The RCRA of 1976, as amended by the Hazardous and Solid Waste Amendments
(HSWA) of 1984, regulates lhc multlt'accted problmns associated with hazardous waste
management, The primary objective of the RCRA is to protect human health and the
environment, The secondary objective is tc) conserve wfluable rnaterial and energy
resources by providing assistance to state and local governments l'or prohibiting ()pen
dumping, regulating the management oi' hazardous wastes, encouraging recycling and
treatment of hazardous wastes, providing guidelines for solid waste management, and
promoting beneficial solid waste management, resource recovery, and resource
conservation systems. Tile RCRA requires cradle.to-grave tracking of the fate and
disposal of hazard(ms waste from generator to transporter to treatment, storage, or
disposal. Those hazardous waste disposal sites that were closed or abandoned belbre
November 19, 1980 (effective date of RCRA regulations) are regulated under the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) of
1980.

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

As anlended by ttSWA, RCRA Sect, 3(X)4(u)requires corrective actions for
releases of hazardous constituents. RCRA Sect, 3(X)4(v)mandates off.site corrective
actions. The RCRA provisions lhr c()i'rcctlve actions overlap to some degree with
CERCLA provisions--creating the need for coordination of RCRA and CERCLA
activities. RCRA impacts ali maj¢)rcategories of tasks planned including waste
management operations,

The state of Tennessee is authorized (1) to administer its own RCRA program in
lieu 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 Tennessee Department of
Environment and C(mservation (TDEC), Division of Solid Waste Management. EPA
Region IV administers tile federal RCRA program including certain HWSA provisions
that have been enacted by tile TDEC.

The TSCA regulates, among ()ther things, tlm use and disposal of materials
containing more than 50 ppm of PCBs. The TSCA applies to Waste Management
Opcraticms projects that deal with PCBs. Martin Marietta Energy Systems, Inc., policy is
to regulate the storage and disposal of materials containing greater than 2 ppm oi' PCBs,

CERCLA of 1980, as amended by the Superl'tlnd Amendments and
Rcauth()rization ,,\el (SARA) o1' 1986, provides a federal mechanism to respond to the
hazards posed by abandoned disposal sites and federal authority to respond to current
uncontrolled releases of hazard(ms and radi()activc (since May 1989) substances from a
vessel (including transportation vehicles) ()r from any onshore ()r ol't:shore facilities, The
act inlp()ses strict liability on a broad class of potentially rcso(msible parties and establishes
funding (tile "Superfund") that enables the government either t() order the responsible
parties to clean up tile spill or to seek reimbursement t'rom the responsible parties after
the government has c¢)xJlpletedcleanup,

CERCLA also imposc,s reporting requirements on owners and operators of
currently operating vessels and t'acilities, In general, any releases of a reportable quantity

of "hazard()us substances" must be reported, and the resl)()nsible party must clean it up, A"hazard()us substalme" is anything included ()n a "list ()1'lists" compiled by referring to the



tbur major environmental statutes including the Clean Air Act (CAA), the Clean Water
Act (CWA), the RCRA, and the ;I'SCA. 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 Phm (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 tbr determining cleanup standards, schedules, and
evaluation of remedies.

The draft Federal Facility Agreement (FFA) between EPA Region IV, 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 S_,,ct.120 of
CERCLA. The agreement recognizes DOE's responsibilities under the Natk,nal
Environmental Policy Act (NEPA) and the impact that the NEPA process ma.,/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 identifies operable units and the implementation of final
remediation actions. Thc agreement also establishes requirements for underground liquid
low-level waste (LLLW) tank systems to ensure structural integrity, containment and
detection of releases, and source control tbr LLLW tank systems pending final remedial
action at the site.

Effective May 13, 1991, DOE entered 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 enstare 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 rcsidue
characterization, and others.

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



Assessments (EAs) or Environmental Impact Statements (EISs), which are made available
to the public and are circulated to other interested agencies. Secretary of Energy
Notice 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 tbr, and regulates discharges into, surface waters and sets

O pretreatment standards for discharges into publicly owned treatment works. Facilities, like
ORNL, that directly discharge wastewaters must obtain a National Pollutar.t 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 pollulants, and thermal discharges. Water quality criteria
established under the CWA may become ARARS for CERCLA cleanups. At the state
level, water pollution is controlled 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) sets regulatory standards for organic
chemicals and other pollutants in drinking water through twc_regulatory programs:
National Drinking Water Standards for Public Water Systems and Underground Well
Injection. SDWA Primary Drinking Water Standards are frequently used to establish
groundwater protection standards pursuant to the RCRA and CERCLA.

1.4.2 D49E Orders

DOE and DOE contractors are subject to the requirements of DOE orders in
addition Io the requirements of fedcral and state regulatory agencies. Therefore DOE
orders will impact waste management processes as weil. DOE orders of significar,,ce to
waste management are summarized in the tbllowing paragraphs.

DOE Order 5820.2A, Radioactive Waste Management, establishes policies,
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 environment. Waste managcinent systems pcrformance assessment (PA) of
ali aspects of waste generation 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 durin_ 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, qp

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 : 2RA 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 54(X).1,General Environmental
Protection Program, which establishes the environmental monitoring, waste minimization,
and pollution prevention requirements 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 responsibilities.
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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 ali
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 ali 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__e the principal source of regulatory guidance 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 designated
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 ali applicable regulations. Operational goals are to reduce
waste generation and to develop cost-effective improvements to ensure regulatory
compliance and to reduce expenditures.



O 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 a multiprogram laboratory operated for the DOE by Energy Systems.
ORNL's mission is to conduct R&D activities for DOE and other U.S. governmenti

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 facilities 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 II, the unique facilities 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 existing 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 reasonably achievable (ALARA)
directives. 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.
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2.1.3 Organizational Waste Management Structures

2.1.3.1 Martin Marietta Energy Systems, Inc.

The three sites on the ORR are operated for the DtJE 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, environmental restoration and D&D are the responsibility
of the Technical Operations Organization, an organization reporting directly 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 ali
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.

ORNL-DWa9_M146_

MARTIN.MARIEI-rA
ENERGY SYSTEMS

PRESIDENT

I ........... I J
!

TECHNICAL ORNl.. DIRECTOR I SENIOR

OPERATIONS AND ] VICE PRESIDENT

VICE PRESIDENT VICE PRESIDENT

, I , 1 1
RESTORATION DIVISION DECOMMISSIONING OPERATIONS APPLIED TECHNOLOGY

DIRECTOR PROGRAM ASSOCIATE DIRECTOR VICE PRESIDENT
DIRECTOR

' l !!
ORNL ENVIRONMENTAL I OFFICE OF WASTE

RESTORATION PROGRAM | MANAGEMENT AND CENTRAL WASTE
| REMEDIAL ACTIONS MANAGEMENT DIVISION

MANAGER I DIRECTOR

I I
l l I I l---..._-- | L............ J

lrlg. 1. Organizatka-ml overview for the Fa_ergySystems Envircmmental Rest{s'atkm, l)e_mtaminatkm
and Deecmamissioning, "andWaste Management Progrdnm.

O
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2.1.3.2 DOE-OR Field Office

DOE-OR has placed the overall responsibility for ali 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).

OtqNI.-DWG91M-14682
ASSISTANTMANAGER

FOR
ENVIRONMENTALRESTORATION

AND
WASTEMANAGEMENT

I I 'i

I I I'ENVIRONMENTALRESTORATION WASTEMANAGEMENTDIVISION I
DIVISION I

I
! ,,

I FORMER SITES RESTORATION I l WELDON SPRINGS 1 [

DIVISION SITEOFFICE K-25SITEOFFICE

Fig. 2. AMERWM organization for the U.S. l)errdrtrrmnt of Fa'mrgy'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 Energy
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 implementaticm of corrective activities
and waste management activities at ORNL. These activities are implemented by the
Energy Systems site manager who is responsible to the DOE-OR COR tbr 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 each of the sites is the
responsibility of the respective Energy Systems site manager.

2.1.3.30RNLwaste management

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 waste management systems at ORNL in a
manner that protects the health and safety of workers and the general public, minimizes
impacts tct the environment, and complies with ali applicable regulations, rules, and
policies. The division is also responsible tbr 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 facilities. The OWMRA is

comprised ot' four line management sections and two matrixed programs. The
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O four sections are Waste Management Operations, Environmental Projects, Envh'onmental
Programs Coordination, and Remedial Action. The two programs are Waste Management
and Decontamination and Decommissioning.

The Waste Management Program has programmatic responsibility for seven areas:
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 responsible
for management of, the ORNL D&D Program.

The Waste Management Operations Sectk)n is responsible ibr the management
and operation of the hazardous, radioactive, mixed, and sanitary solid waste systems, The
Waste Management Operations Section is made up of tw() 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 tk)r management of
a number of ORNL liquid and gaseous waste streams. The liquid waste streams include
radioactive process waste, radioactive LLLW, and wlrious 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 streams are 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 gaseous 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 5N storage area tbr 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 general plant projects (GPPs) during functional/systems requirements
definition, feasibility studies, conceptual design, detailed design, procurement, and
construction. Thc LI and GPP arc required tbr upgrading, replacing, or constructing new
facilities or systems required to conduct waste management operations in an elTicient, safe,
and compliant manner.

The Environmental Programs Coordination Section provides integration lhr
strategic and long-range planning activities, 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 phmning for continuity of waste management system
operations.The major function of this office is to develop viable strategies for the
compliant management of ORNL waste operations and to identify the need for the
upgrade, replacement, and construction of new facilities. This office also develops and

O 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, Tiffs responsibility includes the
following program management functions: securing funds to achieve DOE and ORNL
D&D program objectives, monitoring progress of D&D activities against progr_un budgets
and milestone commitments, and ensuring these activities are conducted in accordance
with ali 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 Office 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 complhmce 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 ali
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 Laboratc)ry's
environmental permits and compliance programs; provides tracking of identified
noncompliances and other management issues and facilitates their resolution and closure;
serves as a focal point fc)r technical communications (both verbal and written) with
regulators; manages ORNL's aboveground and underground storage tank programs
(including environmental assessments, corrective actions, and site closures); and provides
general support to the Agreement in Principle between Energy Systems, DOE, and the
state of Tennessee.

ORNL.DWG91M-14069
OFFICE OF

ENVIRONMENTAL COMPLIANCE
, & DOCUMENTATION

___ IHIII i

i
ENVIRONMENTAL FIELD INTERFACE ENVIRONMENTAL

COMPLIANCE AND OVERSIGHT REVIEW AND ENVIRONMENTALDOCUMENTATION SURVEILLANCE

Fig.4. Organizatkmof the ()lT_cof FJ_ronmcntal(_nplianccandl){x_umentatkmatORNl,

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
effort was the establishment o1' the Lx_w-LevelWaste Dispersal Development al'_d
Demonstration (LLWDDD) Program in 1986. The I,LWDDD Program was responsible
for the development c_fa strategy and an implementation plan for managing LI_,Won the
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ORR, A draft o1'the propc_sed LLWDDD strategy was submitted to the DOE.OR in
July 1987, A sull'lmilryof both the strategy and the hnplenmntatlon l_lans for the Energy
Systems installations was prepared and submitted to DOE-OR in December 1988, Shortly
after the draft LLWDDD strategy was prepared in 1987, efl't_rtsbegan later that year to
establish the Hazardous Waste Development Demonstration and Disposal (HAZWDDD)
Program, A HAZWDDD Program Plan was developed tn 1988 and published in February
1989, The objective of the HAZWDDD Program Plan was to ensure that the Energy
Systems needs for TSD wf hazardous and mixed wastes had been Identified and that
eflims were under way to meet those needs,

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

2.1.3.5 Central Waste Management Diviskm

The RWMD was later renamed CWMD and now reports to the Applied

O Technology Vlcc President, a central staff organization, Responsibilities assigned to theCWMD 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 facilities for the ORR,

The CWMD pmvldes support to the DOE-OR Reservation Waste Management
EIS. This EIS will assess the potential environmental impacts from waste management
activities related to ali 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 thc 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 Area (SWSA) 6 and the Interir Waste Management Facility (IWMF) PA to the
OWMRA,

2.2 DOCUMENTATION

Various documents are developed t(_guide and to support the waste naanagement
program at ORNl_,; the l)ocurnentation Management Center (I)MC) at ORNl., is
responsible for maintaining current revisions of ali waste management documents,
Information regarding both the applicable documents and the DMC is provided in the
following subsections,
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2.2.1 ORNL Waste Management Guidan_ 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 Bestoration and Waste Managetnent Five-Year Plan,

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

• Activity Data Sheets (ADSs), O

i
11,1, ............
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. the Current Year Wm'k Plan (CYWP),

. strategy documents, and

, the Aeth,e Sltes En_,ironmental Monitoring Program., Program Plan,

2.2.1.1 The DOE Five-Year Plan

The DOE Envhvnmental Restoration and Waste Management Fh,e.Year Plan Is the
cornerstone of the DOE's long-term strategy tn environmental restoration ,nal waste
management, Tim plan consolidates DOE's tiaree major areas of nuclear operations:
those under the Assistant Secretary of Defense Programs, tlm Assistant Secretary of
Nuclear Energy, anti the Director of the Office of Energy Research. The plan Inrevised
annually to incorporate departmental progress and to reflect changes in phmnlng as more
deflnltlve cost estimates are developed for those actions requtred to meet compliance
obligations, This plan encompasses ali radioactive, hazardous, mixed, and solid sanitary
waste activities lncluctlng applied R&D activities to accelerate the deployment of new
technologies in achieving better results at lower costs.

This plan encompasses three discrete activity areas: corrective activities,
environmental restoration, and waste management operations. "Corrective activities"
denotes activities necessary to bring active and standby facilities into compliance with
federal, state, and local regulations. "Environmental restoration" includes the assessment
and cleanup of surplus facilities and inactive sites. Waste Management Operations in

concerned with the "FSDof wastes generated as a result of current operations at activefacilities.

2.2.1.2 DOE-OR's Environmental R_toration and Waste Management Site-Specific Plan

On issuance of the DOE Environnwntal Restoration and Waste Management Fife.
Year Plan, DOE-OR prepares and issues 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 activities and
provides funding summaries as well as descriptions of organizational structures, regulatory
issues, reporting requirements, and QA programs, The SOP is the vehicle for participation
by affected parties at the regional/local level, lt is also used by the DOE-OR and DOE.
HQ to measure progress in meeting DOE's gual lhr environmental cleanup, waste
operations, and technoh_gy development activities,

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 I_q:steManagement Program Site.Specific Plan
for the Oak Ridge Operations OJJh:e.

2.2.1.3 Activity Data Sheets

ADSs are used by ORNL t¢_identify ali environmental restoration, waste
management, and corrective actions pr¢_jects;alW'oprtate information on priority and
funding levels, budget reporting codes, and a short narrative description are provided.
ADSs are the basic unit of description necessary to develop the comprehensive DOF,
Environmental Restoration atm Waste Management Five.Year Plan and will be updated
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annually, The 1_)4 ADSs are scheduled to be completed by March 1_)2 to support the
1_)4 budget submission,

2.Z1.4 Current Year Work Plan

CYWPs are prepared for programmatic waste management tasks each fiscal year,
The following information Is Included:

• the task description,

• the task budget and spending schedule,

• the task schedule, and
t

• milestones,

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

2.2.2 Documentation Management Center

The DMC has the responsibiiity of maintaining quality records for the Waste
Management Operations Section at ORNL, The DMC developed the Documentation
Management System (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 Section, The scope and requirements of this QA-
based system operation arc contained In the Waste Management Operations Section
Procedure, WM.DMC-101. For additional information on tile DMS, see Subsect. 8.3 oi'
this plan.

2.3 SITE DESCRIIrFION

This subsection briefly describes the physical characteristics c_t'the ORNl_, site that
are relewmt to waste management activities.

2.3.1 Ltx:ation and Size

ORNL, one of three industrial complexes located on the DOE ORR, is located in
an area of hills and valleys approximately 8 miles southwest of the city of Oak Ridge in
eastern 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 eastern, southern,
and western borders. ORNL is located c_nthe southern bordcr of the federal rcscrvatic_n.
Its principal R&D facilities consist of nuclear research reactors, particle acceleratc_rs, hot
cells, engineering process development facilities, and research facilities in physics,
chemistry, biology, and the environmental sciences.
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l_g. 6. Area map indicating kx:ation of Oak Ridge Nalkmal l,ahordt(vy.

ORNL and its accompanying buffc.r zone, encompassing 8771 acres, lie almost
entirely within the 6.5-mi2 White Oak Creek (WOC) drainage basin. The central ORNL
complex area is located in Bethel Valley (Fig. 7), which runs approximately in a northeast-
southwest direction. Although the wdley floor is highly developed within the central site
area, the surrounding terrain is wooded. White Oak Creek (WOC) passes to the south of
the developed area and leaves the valley through a gap in Haw Ridge into Melton Valley.
Ali the satellite facilities are located in Melton Valley except the Tower Shielding Facility,
which is on Copper Ridge, south of Melton Valley. A few ORNL facilities including the
Biology Division are located at the Y-12 Site.
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tlAW RIDGE

Fig.7. Layout of the centralOakRidgeNationalLaboratorycomplexin BethelValley.

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 pine forests tor pulpwood and sawtimber. Forest management objectives
are coordinated with those of other land uses on the ORR, such as waste management
activities.

Q
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O
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, and 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

O 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 elevation 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.

i

2.3.5 Geologic and Hydrogeologic Conditions

Nine geologic formations (Fig. 8) or groups ranging in age from Early Cambrian to
Early Mississippian have been mapped within the ORR. Ali the formations are of
sedimentary origin, either chemical (limestone and dolomite) or elastic (sandstone and
shale). From oldest to youngest, they include the Rome Formation, the Conasauga
Group, the Knox Group, the Chickamauga Group, the Sequatchie Formation, t_lc
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 tour that underlie 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 weathered). 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 Grollp 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 quantities 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 prev,ious 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 characteri,_tics of the waste and the status of treatment,
storage, and disposal facilities Ibr TRU, LLW, and SC waste at ORNL. Table 1 lists the
quantities of solid waste generated and handled at ORNL, during FY 1_)0--91.

ORNL DWQ 9lM 14045

RAD
WASTE

(7655) ...... SWSA 6/STORAGE-LLLWCASK FACILITY

SC

STORAGE STORAGE DISPOSAL-
(7826, 7834,7879) (7827, 7829) SWSA6/STORAGE-K-25SITE

Fig. 9. 1)ecision tree for the segregation and dLspositkm of _,1 radioactive waste at ORNl,.

3'able 1. Quantities of _}lid waste generated at
Oak Ridge National I.aboratt_ry during

I,"Y 1990-91

Quantity

Waste stream 1990 1991

Radioactive:
• Transuranic waste 844 ft3 297 ll _

• l.ow-level waslc 44,444 ft 3 69,711 l'r_

l lazardous 336,098 lb 234,447 lb

Mixed 33,033 lb 49,898 lb

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 ZS2Ct',244Cm,
and _3U 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.e., newly generated (NG) TRU
waste]. Most of the existing TRU waste storage facilities at ORNL are located in the
north area of SWSA 5 (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 ali 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 tbr

certifying TRU waste for disposal at the WIPP. The projected availability of contact- and O
remote-handled (CH, Rtt) TRU facilities is shown in Fig. 11.

Disposal at the Waste Isolation Pik_t Plant. According to DOE Order 5820.2A,
TRU waste will be disposed of at the WIPP located in Carlsbad, New Mexico. 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 ali certified CH and RH TRU waste including mixed TRU
waste.

Prior to shipment of waste, WIPP personnel will wdidate the data package lhr
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 ali shipping papers and manifests.

The waste will be stored retriew_bly during a period of up to 5 years from the first
emplacement of waste in the WIPP. The first shipments of TRU waste to the WIPP are
expected in early FY 1992. ORNL may participate in the second year of the test
program. This phase is called the Operations Test Phase. A 20-year operating period is
planned to follow the Operations Test Phase.

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 dose rate of <_2(X)mrem/h and can be
handled by direct means without extensive shielding.
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ORNL-DWG 91M-14678

CALENDAR YEAR

WASTE CATEGORY 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08i,, , ,

SOLID CH-TRU

STORE IN EXISTING FACILITIES (7826, 7834) .. o ,

STORE IN NEW FACILITY (7572) =,

REPACKAGE(WHPP) .. - - " - " " -

CERTIFY (WEAl:) -- " " " " "

CERTIFY (WCCF) • " = - . " " ." " " • -

SFIIPTO WIPP . ,. ,. =-. --, -- --.. =,= ,.,n. --,- .--- --- -.-- i

SOLID RH-TRU

STORE IN EXISTING FACILITY (7855)

STORE IN NEW FACILITY (7883) ...- ,.. li

REPACKAGEAND CERTIFY (WI4PP) " " " " " " " "

SHIP TO WIPP "-" -- -" --- -" "" ""

RH-TRU SLUDGES

STORE IN MVST ---'

PROCESS, PACKAGE, CERTIFY (WHPP) =.., .. ,.. ,.....!

SHIPTO WIPP -- --- --- --- --- -,- i

-"-" PLANNED
- - - PERIODS OF TRANSITION AND/OR UNCERrAINTY /
--- -INTERMITTENT i

Fig. 11. Projcctcd availability of tran._ranic wastc faciUtics at Oak Ridge Natkx_al 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 facilities in SWSA 5N. Approximately 22,000 ft3 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 ali 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 Area of ORNL. Building 7920 is the largest generator,
and Buildings 2026 and 5505 generate less, each producing (in some cases) less than one

O
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55-gal drum per year, The estimated annual CH TRU waste generation rate is expeclcd
to be 425 to 530 ft3/year from normal facility operations.

The strategy tbr NG CH TRU waste Is to certify the waste ibr WIPP disposal.
For NG CH TRU waste, the generator is responsible for providing a WIPP-certified
was te,

RH-TRU waste. RH TRU waste is TRU waste that has a surfllce 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 facilities totals 476 waste containers consisting mainly of concrete casks.
These 476 containers have approximately 8610 ft3 of RH TRU solid waste; 6480 ft3 is
considered retrievable. Retrievable RH TRU wastes (i.e., 94 casks) are stored tn
SWSA 5N in a bunker. Concrete casks (i.e., 392 containers) buried in trenches in
SWSA 5N and SWSA 5S are considered nonretrtevable 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, certit_,ing, 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 generation 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 either 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 Engineering
Development Center (REDC) (Building 7920). The existing LLLW System does not have
provisions ibr 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 LLLWSystem sludges. About 1.25 x 105 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 hydmfracture 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 tanlcs 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.

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

O • approximately 62(R) of solid TRU waste comingled with SLLW anti disposed inm x

shallow-land burial trenches prior to 1970 (i.e., SWSAs 3, 4, and 5),

,fill.... n ..........
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• wastes in pits and trenches from past liquid waste disposal operations (t,c,, 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 Hydmfrncture Facility (OHF)] that contain TRU radionuclides,

The final disposition of buried 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 dc.-scriptionand 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
waste, Sludges will be disposed of as CH or RH TRU waste and are discussed separately
in this subsection. The ORNL sludges arc currently classified as RH TRU waste.

CH TRU Waste. CH TRU waste consists of miscellaneous waste from glove box
operations (e.g,, paper, glassware, plastic, shoc covers, and wipes), discarded high-
efficiency 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.e., usually around 10 mrem/h or less).

CH TRU waste 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 tlow sheet for handling newly
generated CH TRU waste is shown in Fig. 12.

The current inventory of CH TRU waste at ORNl., is al)proximately 2350 55-gal
drums placed in storage facilities 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 ark typically 4 x 4 x 6 ft,

Of the 2350 drums in storage, approximately 60% (i.e., 1364 drums) have been
characterized and are known not to bc mixed wastes, Of the remaining 986 drums,
204 drums are known to contain lead and/or mercury and are handled as a mixed waste.
Also in storage are 217 drums containing free liquids and 81 drums with unpuncturcd
aerosol cans or compressed gas cylinders. Insufficient data arc awtilable on the rcmaining
484 drums. Further work on characterizing thc drums with liquids, gases, or unknowns is
ongoing.

RIt TRU waste. Solid RH TRU waste consists primarily of miscellaneous cell
waste (e.g., paper, glass, plastic tubing, shoe covers, wipers, etc.), HEPA filters from off-
gas cleanup systems, and discarded equipment (e.g., processing racks, wlcuum pumps,
furnaces). The unshielded individual waste packages within the casks have radiation levels
that measure between 10 and 10,000 rem/h; the majority are below I(X)rem/h. RCRA
materials in RH TRU wt_ste primarily consists of lead that was used as shielding and
limited amounts of mercury from discarded mercury vapor lamps.
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1,3g.12. Flow sheet l'¢_rhandling newly generated c_mlact-hlmdledtransuranlc waste.

RH TRU waste is typically contained in cylindrical concrete ct_sks4,5 ft in
diameter by 7,5 ft high. Wall thicknessot' the caskswiry 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 polyethylene bags, Smaller waste
packages such as 3-gal plastic buckets, 1-gal paint cans, and 5-gal metal cans are packaged
within the polyethylene 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 7855,

Sludges. TRU sludges in storage in the gunite tanks are residual heels from
sluicing operations between 1980 and 1984 when the majority of the gunite tank contents
were removed tbr hydrofracture disposal at the NHF, The sludges in the MVST are a
result of past (i,e,, hydrofracture disposal) and present (i.e,, solidification) sluicing
operations, These sludges have a relatively high water content and a density of about
1.2 to 1.5 g/cre 3. The surface dose rates of these sludges are about 10 rem/h (unshielded).

After processing, the majority o1' these sludges will be certit'ied as RH TRU waste,
The quantity of RH TR.U sludges in the gunite and other inactive tanks and the MVST is
estimated to be 1,25 x l0 s gal, The quantity of RH TRU sludges contained in the
remaining active LLLW tanks has not bccn cwduatcd, The current treatment method for
I.,LLW products a sludge that will require classification as RH TRU, Sludges from the
Waste Evaporation Facility have a density of about 1,2 g/cre_.

3.1.1.3 Treatment facilities

Treatment facilities for solid TRU waste do not currently exist at ORNl.,
However, the WEAF and the proposed Waste Ccrtit'ication and Characterization Facility
(WCCF) will serve as inspection facilities ror the examination ot' TRU waste and SLLW,

0
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To rcmilln consistent with the prescribed phln l'(_rinut,these t'llcllltlcs llrc lncludud In this
subsection describing trctltnmnt l'llcllltlcs,

CH TRU Waste. The proposed trctitmcnt l'liclllty tbr CH TRU wlistc Is the
WHPP, The WHPP Is discussed under the RH TRU subsct:tlon thllt tkfilow,s, The WEAF

and the proposed WCCF lirc described in the [bllowlng pliragrliphs,
Wa,_'teExamination andA,_,_ayFacUiaty.The WEAF (Building 7824) is ii

50 × 100 ft t'liclllty lociitcd llppmxhnlltcly 300 ft south of Building 7831 in SWSA SN, The
futility houses equipment for nondestructive cxllmlnation (NDE) and nondestructive llssiiy
(NDA) of CH TRU lind SLLW lls well lls lmrsonncl offices lind ii control room, NDE
tind NDA equipment located tn the WEAF includes the rclll-ttmc rlidiogrllphy (RTR) unit,
the Pllsslvc/Activc Neutron Asslly System, lind the Segmented Gamma Scanner,

Environmental monitoring, Constant air monitors operate to detect both lllphu lind
betii/g_lmmllemissions, An ahlrm sounds when ii preset level of emissions is detected,

Permitting status, An RCRA permit is not required to operate the WEAF.
Facility status. The WEAF is currently opcrationlll,
Waste Characterization and Certification Facility. This ftldllty is planned to rcplllcc

tlm WEAF for NDA and NDE of wilstc, lis required to meet WAC for storllgc and
disposal of TRU waste and LLW, The facility will house nondestructive inspection
equipment for RTR and lissliyof drummed and boxed waste, Remote handling equipment
will be provided to move waste containers within the building, The building will also be
equipped with ii HEPA-filtercd ventilation system und other utilities.

Enl,ironmental monitoring, The facility will be equipped to meet current and
lintldpatcd environmental monitoring requirements,

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

Facility status, This futility was planned as ii 1_94 LI project; total estimated cost
(TEC) was expected to be $16,0M_ The project wus not llpproved ibr FY 1_)4 funding,
and ii new funding year has not been established. The functkmlll design requirements for
the facility arc currently being finalized. The fllcllity is to be located in SWSA 7.

RH TRU waste. No facilities exist at ORNL fc)r the treatment of RH TRU waste.
The WHPP is the proposed :lcility for processing the stored solid RH TRU waste and
sludges.

Waste ltandling and Packaging Plant The WHPP is ii propc)sed 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 "FRU transfers and solidify waste for shipment to
the WIPP. The WHPP will be capable of receiving casks of different sizes, off-site wastes,
und liquid and sludge from ORNL's MVST. The main processing hot cell will be remotely
operated and remotely maintained and have the capacity ik)runpackaging, 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 facilities, is depicted in Fig. 13. A conceptual cutaway ()1'
WHPP showing equipment lllyout and process tl()w is shown in Fig, 14.

Environmental monitoring. The facility will be equipped to meet current and
anticipated environmeiatal mc)nitoring requirements,

Pervlitting status, An EIS will be submitted tc) nicer NEPA requirements, The
WHPP will be an RCRA-permitted facility.
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Facility status. OWMRA will seek 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 facilities

The locations of solid TRU waste storage facilities and trenches in the north circa
of SWSA 5 are shown in Fig. 15. Sludges are stored in the MVST and in eleven 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 are staging facilities for drummed waste and tbr the temporary
storage of boxed waste. Two new CH TRU storage facilities are planned.

Building 7823. Building 7823 is a single-level, semiunderground building of
approximately 4200-ft_ with a concrete floor, steel supports, wire fabric ceiling, and metal
roof and walls. Located in SWSA 5N, the building was used for the temporary storage of
TRU glove boxes and 55-gal drums of SLLW. lt is currently used for storage of mixed
wastes (Subsect. 5.1.4.3).

Ent,ironmental 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 are 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,
each 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 O
20 x 46 ft area reserved for storage of steel boxes.

Environmental monitoring. The facility was designed and equipped to meet ali
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 757Z Two new CH TRU waste storage facilities are planned

to replace existing CH TRU storage facilities, Buildings 7826 and 7834. The new t)lcilities
will be aboveground metal Butler-type buildings having sealed concrete tloors and curbing ,
to meet RCRA and DOE requirements. The facilities will have storage capacities of
approximately 30(./0 55-gal drums. Both facilities will be located in SWSA 7.

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

Permitting status. The facilities will be RCRA Part B permitted. 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 Sl.lM. 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
FrY 1993. Building 7537 has been proposed as a 1994 GPP.

Building 7574. A new waste storage facility is planned for long-term storage o1"

5500 ft3 (733 drums) of CH TRU waste from Nuclear Fucl Services, Inc. (NFS). The

O
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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 ali applicable
environmental and personnel monitoring requirements as specified in the RCRA, DOE
orders, and ali 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 reintbrced concrete roof and

is largely underground. Thestructure is a minimum of 2 ft 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

O 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 TRI.! Waste Storage Bunker project is a
1989 GPP to provide additional storage capacity of RH qq_U 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; each 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 permitting
requirements and ali other environment_ll and personnel monitoring requirements as
specified in DOE orders and ali other applicable regulations.

O 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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Pig. 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 surve!!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 nor, retrievable 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 systems

Training. TRU waste generator training is required for ali 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.?, September 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. Ali
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 (Subsect. 4.1.6.1).

V
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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, ali 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 observations 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 wf the CH TRU Waste

Certification Program at ORNL. This docmi_ent, 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; n_.}major program deficiencies 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 need 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 II
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 tw provide the fixtures and
trained personnel needed to perform this packaging function for those sites that generate
small amounts wf 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 Lx_ading 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 vi' radioactive wastes. The Solid Waste Information
Management System (SWIMS) is the repository of inik)rmation on the generation of solid
radioactive waste, both I_,LW and TRU waste.

3.1.1.6 Update of implementation summary table

Appendix A provides an update to the original implementation summary t'or
management of transuranic waste that was provided in the ORNL Implementation Plan for
DOE Order 5820.2A 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 one requirement. To avoid duplication oi"costs tk)r achieving
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 PW 1995. The $130M was a preliminary estimate based on

early 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.

'l'al'_c 2. Line item and general plant Is'o_ for transuranic

waste facilities at Oak Ridge National Laboratory
'I"E_ Funding Fiscal

Title ($ x 1,000) type year

Line item projects
Waste Handling and Packaging Plant $280,000 EW 1995

Waste Characterization and Certification Facility 16,0(YO EX 1994b

General plant projects
Remote.handled transuranlc Waste Storage Bunker I 904 EW 1989

(Building 7883)

Contact-handled transuranic Storage Facility (Building 7572) 1,100 EW 1990
Waste Examination and AssayFacility upgrade (Building 7824) 1,100 EW ltY)O
Nuclear Fuel Services, Inc,, Waste Storage Facility 1,100 EW 1991

(Building 7574)

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

"Total estimatedcost.

bFy 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,
I_,LWcontains 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 wirious 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 treatmcnt, storage, and
disposal ooerations. The LLW segregation categories are presented in Table 3.
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Table 3. Current_ k_vcl wastesegregationcategories

Waste type Description

Contact-handled :_200mrem/h
low-levelwaste • compactlble(plastic,rags,etc.)
(LLW) • noncompactlble(metal,wocxt,etc.)

• solidifiedsludges
Remote-handled >200 mrem/h

LLW • reactor/hotcell debris
• solidifiedsludges

z3stj LLW that contains > 1 g z_stJper container
Biological LI.,Wof a biologicalnature
Asbestos LI.W containingfriable asbestos

Suspect Waste that has no measurablecontaminationby
radiation survey but must be handled as a category
of LI.W and disposedof Ina controlled trench
because of its historyand the potential for internal,
undetectable contamination

Until 1986 ali LLW including LLW mixed with hazardous waste (i.e., mixed waste)
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 tbr 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 ali mixed waste from disposal
in SWSA 6, (2) the use of greater confinement disposal (GCD) 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 K-25 Site and of ali 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 areas in SWSA 6 are bcing remediated under an interim
status RCRA closure plan with the TDEC. These remcdiation activities are coordinated

with current waste disposal operations. Because 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 Energy Systcms established the LLWDDD Program
to develop a comprehensive strategy for managing LI_,W on the ORR. The strategy
devcloped by LLWDDD cstablishcd "classcs" (i.e., 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 prcparcd and
submitted to DOE-OR on December 16, 1988. ORNL was assigncd the rcsponsibility lhr
the design and construction of the Class L-II IWMF and the overall management
responsibility tbr the Tumulus Disposal Dcmonstraticm 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
technologies. Class L-III disposal was dropped because ot' the unproven nature t)t' the



43

disposal technology and uncertainties associated with perff_rmance 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 designate
planned storage or disposal facility types, although formal waste concentration limits will
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. III, requires that each
operating LLW disposal facility meet radiological performance objectfves:

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

• to 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
efflvents 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.,
1130years) 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 ali new disposal facilities and tbr 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 tbr 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 received by the
DOE Peer Review Panel. 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 each disposal technique at SWSA 6 and the IWMF based on the
final results of the performance assessment.



44

• • - mm II
t"" mm n mm|

,r,-- N Nt.D 0 m |
"_" 0 m m m •
,r.- N | | ii m

.... m m | m
ml m

a • mm_ , ,, ,,

....... ,m | N
Z ao / | i

c_ n m n m
0 ,_ • m mm,q,,..

am lm m
'am m

w w

co n m • U
mn am am II

am

li m • w
| I

C_ II li
"- m mm lm m

_ it • m IN ....

m mmn
m m

c_r).,., n m m ,_
| am m

,).... u • • -
Z au m m

O1 am am mm
(:_ Oi R

0 "" •• ma mi
i n l u ,,m _.
n n • i n [0") n l •

a Jam U' _g O1|
• ii II ml m

am no m I i i
,r--, i • l i i m

" ".... I •_ n

,,.- m

,,...... _ _

uJ

" 70

0

o o

d $ _ E
o _o

_o

o_ _ o_ _. _ _ _

,J ,,,

O



45

3.1.2.2 Generic description and characteristicsof waste

Approximately 50,000 ft3/year of SLLW is routinely handled at ORNL, The
majority of SLLW is CH waste having a radiation level less than 50 tamm/h, As presented
in Table 3, the various categories 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 _<;200mrem/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 close rate less than 200 torero/h. Most
compacttble waste has a surface dose rate le,ssthan 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 CIt 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.

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

Biological CII 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.e., much less than
10 torero/h).

Asbestos CII 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 facilities. 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 mrcm/h and
consists of debris from reactors and hot cell type operations and solidified sludges from
the LLLW System.

Reactors and tu)t 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 shielded containers and handled
remotely. Activated components from reactors and contaminated equipment items from
isotope production hot cells can have very high surface dose 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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SolidiJ'tedsludges. Special canapatgns for solidification of sludges ft'ore the LLLW
System will produce an RH LLW.

Z_SULLW. 23SULLW usually consists of debris from production operations where
enriched uranium is processed. For criticality and security reasons, RH LLW containing
greater than 1 g of zS'SUis handled and disposed of separately,

3.1.2.3 Treatment facilities

Extensive facilities for the treatment oi"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). Puilding 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 t'acility for the

foreseeable future.

3.1.2.4 Storage facilities

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 facilities: 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 tbr 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 contanlinated 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 wmlts. Building 7842,
which was originally constructed to store SWSA 6 heavy equipment, is a prefllbricated
metal structure on a reint'orced concrete pad. The building, which is approximately
40 x 80 ft, is equipped with electricity and telephone lines.

Environmental numitoring Portable survey instrumentation is used to monitor
radiation levels at this facility.

Permitting status. An RCRA permit is not required.
Facility statu._'. ORNL intends to continue operating this facility for the

fl_reseeable future.

K-25 Site Storage Facility. Some CIt LI_,Wis 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 accommodate CH LLW with a surface dose rate of <50 mrem/h, utilizes the surplus
K-25 Site buildings t'or storage. The first waste stream shipped to the K-25 Site for
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interim storage was dcwatered sludge from the PWTP (Building 3544) in 1986, This waste
stream is fairly homogeneous 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 arebeing 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 × 4 × 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.

Permittingstatus. 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

O 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 ft 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 area was sized to accommodate a maximum of about 160 casks. The
storage area was enclosed with a chain-link security fence to control personnel entry.

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

Environmental monitoring, The facility is routinely monitored by the operations
TSD monitoring program. The casks are 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 scullgenerated during constructk_n 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 ft long, lt is to be erected on a reinforced concrete
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floor with curbing and a sump for spill containment und cleanup operations, The storage qp
area will be able to contain 300 4 × 4 x 6 ft steel boxes stacked two high, The total
storage capacity of this area is approximately 1100 yd3 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 stains. This project is a 1992 GPP with a TEC of SlM, The Functional

Requirements Document was issued 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 ft3 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 Sl,lM.

3.1.2.5 Dk_posalfaciliti_

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 wtSWSA 6 will gradually phase out below-grade disposal and
use only above-grade tumulus disposal, ix)ng-range Class L-I and L-II disposal facilities
will be placed into operation, and SWSA 6 wilt be closed. SWSA 7 is the site for several
planned storage facilities and possibly Class L-II waste disposal.

SWSA 6. SWSA 6 is located south of Lagoon Road and immediately east of
White Wing Road. Development oi!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 3(1acres 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 con_:rete 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 activities.
Plans to phat;e 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 sections.

Below-grade disposal. Below-grade disposal methods used in SWSA 6 include
concrete silos, wells in silos, double-walled pipe wells, lined auger hole wells, and unlined
trenches. Ali RH LLW waste >1 rem/h is shipped to SWSA 6 in shielded, 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.

l
I"
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Table4. Dispo_ method ftr wastecurrentlydksimsed
in Sora Waste_ Area 6

Wastetype Disposalmethod

Contact-handled Concretesilos/tumulus
low-levelwaste
(LLW)

Remote-handledLLW Concrete silos
(< 1 rem/h)
(> 1 rem/h) Double-walledpipewells,wellsin silos

235U(Fissilewaste) Lined auger holes
Biologicalwaste Unlined trenches
Asbestos Concrete silos

Suspectconstruction Landfill
debris

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

(< 1 rem/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 ,vr the water table at a given location. A wire reinforced, 12-in.-thick, concrete pad
is pot:,t'¢_din 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-ft-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 weil. 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 radiation1 reading over the top of the open well does not
exceed 200 mrem/h.

I_g. 19. Schematic of concrete sik} in _)lkl W',cste Storage Area 6.
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Fig.20. Crosssectionof concretesiloswithcontainmentwells.

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
li-gauge, corrugate,:_steel 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 weil.

A monitoring weil, 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 weil. 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 plact:d in the
well provided the radiation reading at the top is not exceeded. 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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lh'pe-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 veltically 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 weil, 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.

23SUfissile 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
(well/fissile). 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. Ali 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.-t3D 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.fit.
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 ft 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 certified 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 di,_posaL 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 stac_ked 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 lo_ding of
concrete vaults onto the pad began in April 1988. The Tumulus I pad was filled to
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capacity in June 1990, and a plastic cover was installed over the entire assembly. A total
oi! 290 wmlts (approximately 28,000 ft3)were placed on the Tumulus I pad. b

The Tumulus I pad is approximately 65 × 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 tbr 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 x 4 ft and to leave a 4-in. annular space. After the containerized solid LLW is
plt,ced 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 sealed concrete casks are
subsequently placed and stacked Mnthe tumulus pad in rows abutting each other.

Tumulus II diaposal. 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 II pad.

The Tumulus li pad is located on an approximately 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 ft 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 are constructed north and east of the pad. These
channels are connected to the existing surface drainage channels for Tumulus I.

Class L.H IWMF. The Class L-II 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-II disposal facilities.

The Class L-II IWMF will occupy an area 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 channels, under- and surface-pad drainage systems, a
monitoring/transfer station, and the required utilities. 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 Mfthe site.
Each tumulus pad will be approximately 60 x N) ft and is 12 in. thick. The pads will be
constructed using high-density concrete and reinforced with epoxy-coated steel.

Environmental Monitoring. Currently, wlrious environmental programs at ORNL
monitor the performance of operational LLW disposal facilities to conform with DOE
Order 5484.1, Environmental Protection, Safety and Health Protection Information
Reporting Requirements, and to meet the requirements of DOE Order 5820.2A. Ali
LLW facilities becoming operational after September 1988 shall have monitoring programs
meeting the requirement of DOE Order 5820.2A.

The entire environmental monitoring program at ORNL is undergoing review and
will culminate in an Environmental Monitoring Plan (EMP) meeting the requirements of
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DOE Order 54(X).1,General Environmental Monitoring Program. The EMP will cover ali
activities at ORNL, not just those related to LLW. The EMP and its associated program
wi.llcoordinate ali environmental monitoring and surveillance activities at ORNL (1) to
ensure compliance with ali federal, state, and DOE requirements tbr the prevention,
control, and abatement of environmental pollution; (2) to assess facility performance;
(3) to monitor the adequacy of containment and effluent controls; 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 tbr DOE Order 5820,2A.

The specific features of the environmental monitoring program for active disposal
facilities 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, ali 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 early warning of"the potential tbr
groundwater contamination and allow time to apply remedial measures.

Above-grade tumulus di,sposal. 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 I pad. In Tumulus I, the sealed
concrete pad is the primary barrier from the groundwater. The pad is sloped 1% to one
side where a curb and gutter collects ali surface 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 dispersal units, is
currently operating under an RCRA interim status closure agreement (that incorporates
RCRA Sect. 3004(u) provisions) with the TDEC. Regulatory compliance requirements
under the RCRA will cause the cessation of ali below-grade disposal technologies by
December 1993. Closure activities 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 tk_rali waste activities is currently being prepared. This EIS will
specifically address the Class I.,-I and L-II disposal facilities being planned by CWMD.
Two sites in the ORR being evaluated for the Class I_,-Idisposal facility are located in
East Chestnut Ridge and West Chestnut Ridge. The one site within the ORR being
evaluated tk-_rthe Class L-II disposal facility is SWSA 7.

SWSA 7. SWSA 7 is an ORNL site that has bccn under development since 1979
for the disposal of LLW. The site is located to the east of SWSA 6 in an area 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 I,LW storage facilities as well as the planned site for the CWMD Class L-II tunlulus
disposal facility._
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CWMD Class bi Disposal Facility. The CWMD has been assigned the
responsibility lhr the development of new Class L-I and L-II LLW disposal facilities 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-I 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 synthetic liner, and both liners will have associated
sumps and leachate collection systems. Each trench will be designed to handle
approximately 1.6 x 106 t't3 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 tbr processing
and release to surface waters. Ancillary facilities will include an administration building, a
waste verification station, a waste staging area, a heavy equipment 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 1_)6.
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 engineering support for the Class L-I and L-II DFs to
complete Conceptual Design Reports tbr both projects by March 31, 1992. This request
was based on the expectation that both projects would be funded as FY 1_)4 LIs. The
Class L-I DF is not expected to be operational belbre 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-II DF
originally included West Bear Creek Valley and SWSA 7. The preferred site was West
Bear Creek Valley. Conceptually, the Class L-II 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 c_lsoserve as a
prototype for the Class L-II DF. The Class L-II DF will have ancillary facilities similar to
those tbr the Class L-I DF. These facilities 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 exadof 1996.
Del_ys in the preparation cff NEPA documentation have deferred the LI project to
FY 1994. In FY 1991 the prct'erred 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 for the alternate site in SWSA 7. The current plan is to build a 20-year facility in
SWSA 7 that would be operational in 2(XX).Howevcr, the SWSA 7 site is small .andhas a
complex topography. If a suitable area cannot be found in SWSA 7, a new site will be
needed. No other suitable sites appear to be awlilable on the ORR, and cfff-site disposal
at a DOE or commercial disposal facility may ultimately be required.
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3.1.2.6 Status of support systems

Training. The "Radioactive Solid Waste Generator Certification Training" is
required for waste generators at ORNL to allow tbr disposal o1: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 fbr 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 progxam
is currently under way. Certification demonstration projects currently under way at ORNL
are discussed in Subsect. 8.7 of this phm.

Data base 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 ['or
management of LLW that was provided in the Oak Ridge National Laboratory
Implementation Plan for DOE Order 5820.2,4 issued April 28, 1989. The format in
Appendix A duplicates the format of the requirements for the 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 requirements is used extensively.
Revisions to the origin:_ltable are underscored.

The most sigml:,:ant revision to the table results from the deletion of LLWDDD
Program activities. As explained in Subsect. 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 ali 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 facilities at ORNL is provided in Table 5.
This table indicates the project title, TEC, funding type (i.e., DOE program budget code),
and the respective fiscal year for funding.

3.1.3 Special-Case Wastes

With the issuance of DOE Order 5820.2A, DOE enacted a comprehensive plan
for managing radioactive wastes at ali DOE facilities. Three major categories of
radioactive waste (i.e., HLW, LLW, and TRU waste) were key features around which the
DOE order was developed. However, not ali 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 o1' these
characteristics, such wastes are potential problems to generators, handlers, and disposal
facility operators, DOE has termed these SC wastes. SC wastes do not tit into typical
management phms for the three major waste types and may therefore require special
management and disposal schemes.

Table5. Generalplantprojectsfor solidk_w-levelwastefacilities
at OakRidgeNal.km,all,,_bcxatCx'y

TEU l:undlng Ft_al
Title ($ x 1000) type year

IWMI¢' 1100 EW 1989

SWSA6 improvements" 309 EW 1990
Bulk ContaminatedSoilFacility 1000 EW 1¢)92
SolidLt_v.LcvclWaste StagingFacillly 1100 EW 1994
IWMF upgrade 500 EW 1994
Certificationand segregationof 1000 EX 1994

newlygeneratedsolid waste

"Total estimated cost.

_'InterlmWaste ManagementFacility.
cSolld Waste Storage Area.

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 meet the needs of

DOE's management plan development. ORNL has been asked to identify SC wastes or
potential waste materials that may fall within these six categories and, if possible, to
provide detailed characterizations of each category of waste.

3.1.3.1 Strategy

Under the former LLWDDD Program at ORNL, the development of waste
management strategies for waste not suitable for on-site disposal because of PA limitations
had been the principal consideration for SC wastc. The LLWDDD Class L-III and L-IV
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 disp_)sal 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 waste 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 bccn disposed of, thcn funds may
nccd to be identified for PAs, and management strategies may nccd tc_be developed to
assess the potential need for removing these wastes to more suitable locations.
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Facilities suitable tbr 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
store this waste in _t'1environmentally acceptable manner until suitable disposal facilities
are available,

3.1.3.2 Genetic 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 are currently being formulated.

SC PAL. Most SC PAL waste at ORNL would fall into the LLWDI3D
Class L-III and L-IV waste classes. The Class L-III designation is primarily t't_rthose
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.III limits, Other isotopes comprising the Class L-III
designation include those of Th, Np, Am, Be, C, and Tc, ORNL currently generates less
than 1000 fiX/yearof Class L-III waste. Currently, most LLW that would be classified as
Class L-III is being disposed in SWSA 6,

The Class L-IV waste designation applies to isotopes having both short and long
half-lives. Isotopic concentrations in waste exceeding either the Class L-II limits (or
depending on the isotope, the Class L.III limits) will prohibit the disposal of that waste on
the ORR, Currently, ORNL generates about 5(RR)ftX/yearof 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 subset of Class L-IV waste and would

largely consist of small quantities of highly radi¢_activewaste such as discarded isotope
sources and activated parts from reactors. SC GTCC waste containing high-curie loadlngs
require special packaging, transport, and handling capabilities as well as unique storage

'S tfacilities. The charactcn'ttcs and quantities 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-III/IV PAL category. The characteristics and quantities of ORNL waste in the
3C UC category have not been dctermined,

SC HLI. ORNL has a small quantity of SC HLI waste in SWSA 5 stt3rage wells
that will fall into this category. This waste mainly consists of reactor fuel samples from
reactors and irradiation tests, is highly radioactive, and must be handled and transported in
shielded 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 quantities of this SC TRU.

Sl COM. ORNL submitted a drat't action plan to DOE-HQ for managing limited
volumes of special interest (SI) commercially held, l)OE-owned radi¢nlctive material
(COM) waste t'or DOE in Deccmber 1989, The plan addressed stonlge c_t'31 PuBe sealed
sources currently held by universities. DOE-HQ has not pursued storage of the murces at
ORNL; thus ORNL dees not anticipate storing any SI COM at this time,

3.1.3.3 Treatment facilitic.'s

No specific treatment l'_militiesexist or are currently being planned for ORNL's SC
waste. Various existing and planned l'acilitics can prolmbly be used for treating some SC
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waste; however, these have yet to be identified, Additional treatment facilities may be
required tn the future,

3.1.3.4 Storage facilitic_

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

Building 7827 shielded dry weil. This facility is located in SWSA 5N antt provides
retrievable storage of SC waste, Bulldtng 7827, a two-section 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 we,ll cavity is sealed with a welded plug,

Section 1 wells are either 8, 16, or 30 in, in diameter', 15 wells are 10 ft deep; the
other 15 wells are 15 ft deep, Section 2 wells are all 8 in, in diameter and 15 ft deep, A
3-ft-thick stepped concrete plug is provided as a cover for each weil,

The waste in contained within sealed metal capsules inskte 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-tn.-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 shielded dry weil. This facility is located adjacent to Building 7827
and provides retrtew_ble storage of SC waste. Currently, only spent fuel elements from
the Peach Bottom Reactor arc stored in this facility, Building 7829 is similar in design to
Building 7827 with the following exceptions: (1) the facility consists of only one section
containing 10 wells, and (2) ali 10 wells are 12 in. in diameter by 15 ft deep.

One empty well remains in this facility.
Class L-III and L-IV Below-Ground Storage Facility. A new facility in planned for

interim storage of Class L-III/IV RH waste, Tla_ facility will consist of several
below-grade, concrete vaults having multiple 15-ft-deep storage wells in each vault. Each
storage well will ha,'e a removable carbon-steel, double-wall liner. Shielding 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 retrieved for future treatment or disposal.
The facility will be designed so that additional vaults can be constructed as needed.

Environmental motdtoring. Eact_ liner will be designed so that the annular space in
the double-wall liner can be monitored to detect leakage oi' 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 St(_rage Facility is a 1991
GPP having a TEC of Sl.lM. The t'acilitywill be located in SWSA 7 and will initially
consist oi' four storage units (32 wells). The design criteria was approved in June 1_)1.
Design is on hold waiting approval ol' NEPA documentation. Additional storage units will
be added as necessary. An expansion to the facility is planned as a 1_)3 GPP.

Class L-Ill and L-IV Aboveground Storage Facility. A new waste storage facility is
planned for storing Class L-III and L-IV CH waste, Conceptually, this facility will consist
of several graveled benches cut in i_tlillside on the southern slopes of SWSA 3'. Each
bench will accommodate 96 casks (_r30 above-grade concrete vaults, Each concrete
storage module will provide saft'lcient shielding to reduce the dose rate at exposed
st_rfaces to < 10 rnrem/h. Each module will be constructed for long-term storage and
future retrievability of the waste.
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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 _tatus. The Class L-III and L-IV Aboveground Facility is a 1992 GPP

having a TEC of Sl.lM. 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 systems

See Subsect. 3.1.2.6 for t_aining 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. lane items and general plant projects
for specialcase waste facilitiesat
Oak Ridge Nationall.,aboratory

TEC_ Funding Fiscal
Title ($ x 1,000) type year

Line itemprojects
Dry Cask Storage Facility $25,000 EW 1996

Generalplantprojects
Class I.-III and IV Below- 1,100 EW 1991

Ground Storage Facility
ClassL-III and IV Aboveground 500 EW 1992

Storage Facility
ClassL-III and IV Below-Ground 1,050 EW 1993

Storage FacilityII
Class In-IIIand L-IV Above- 500 EW 1994

groundStorage FacilityII
'_Totalestimated cost.
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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 includxng
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
procezses 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-Ixwcl 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 quantities of hazardous chemicals. However, both past

and current waste treatment and storage practices (e.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 wastes).

Major generators of dilute LLLW include the 3039 off-gas scrubber, the HFIR
(Building 7900), the ORR Bulk Shielding Reactor, and the P,EDC (Building 7920). In
addition, leakage of rainwater and groundwater into the LLLW System _ccounts for
approximately 40% of the waste volume collected. Annual LLLW generation is on the
order of 3 x 10s 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 generators who produce significant quantities of
radionuclides are the High-Radiation-Level Analytical Laboratory (Building 2026), the
Isotopes Area (most operations stopped in early 1990), Building 3525, and HFIR. The

majority of the transuranic isotopes were generated at the REDC. The majority of the
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O
9°Sr and 137Cs were generated at the Fission Product Development Laboratory (Building
3517) and Building 3525. HFIR generated the majority of the 6°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 capabilities);

• 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

• eight 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) are
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 i_, service is equipped with liquid-level instrumentation and a

O filtered vent to the atmosphere or to the off-gas system of the facility that it serves.Wastes are neutralizcd in the collection tanks and periodically transfcrred (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 are 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 line 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).

3.2.2.1 Generic description and characteristics of waste

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 tbr approximately 20% of the dilute LLLW
generated in 1989 and 1_)0. 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 Area, 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
1.988 was the last year of an approximately 4-year lot.al drought. Increased
rainwater/groundwater collection in l CY90offset 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, 8SKr enrichment, short-lived fission
products processing, _37Csand '°Sr source fabrication, C'°Costorage, 9'_c 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 waste production is a result of routine and nonroutine hot-cell
decontamination. The primary radionuclides expected to be in the waste streams
generated from these facilities are 137Cs,"VSr, 14°La, _S:'Eu, and _S4Eu. Waste generation
has decreased 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 LI.LW 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 demineralizaticm systems, (2) waste
from sampling, (3) head tank overflow, (4) gaseous waste l'ilter pit, (5) 7911 stack
drainage, and (6) the off-gas condensate collection pit. When ttFIR was shut down, the
LI,LW gencraticm rate was approximalely 27(1t)gal/month. Whcn 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

approximately 70,000 gal of LLLW generated during the year and also represented the

primary source of 6°Co in the LLLW System at ORNL.

"Fable7. Average monthlydilute liquid Iow4cvcl waste generation

Monthly generation (gal) Percent of total
Generator 1988 1990 1988 1990

Isotopesax 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

ttigh-Radtat ion-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 bx 1,417 2,433 6 9

Tank W 1-Ac'e 1,291 3,884 5 14

Building 3019 880 95 3 1
Process Waste Treatment 692 311 3 1

Plant spent acidd

Tank WC-8 pump pitt 557 1,185 2 4

Ali otherse 11363 . 11486 _ .__._ft6
Total 25,383 26,884 100 100

"Isotopes includes ali collections from Isotopes Area collection tank, Building
3026-C collection tank, and Building 3026-D collection tank.

_'Reactors included are the Oak Ridge Research Reactor and the Bulk Shielding
Reactor.

CTank W1-A is abandoned.

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

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

The Oak 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 137Cs (i.e., approximately 350,000 Ci/year) and

9°Sr (approximately 500,000 Ci/year) were processed at the Fission Products Development
Laboratory (FPDL) (Building 3517). Other materials that were processed at the FPDL

included 6°Co, 192Ir, t44Ce, acid 147pnl. The FPDL was the primary source of both 137Cs

O and 9°Sr in the LLLW System. Estimated losses of each material to the LLLW Systemwere on the order of 15,000 el/year for each 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 strcmtium 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, 4500S, 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 ali 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 effects of
rainfall on the volume of LLLW collected at ORNL was not determined until 1989. A
time series analysis identified LLLW collected in the following tanks to be significantly
influenced by rainfall: WC-19, W-lA, 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 variety 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 at 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 facilities

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 Melton Valley storage tanks. With the exception of these
storage tanks (Subscct. 3.2.2.3), the remaining facilities arc considered as trcatment
facilities and are discussed in this subsection.

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

Table 8. ORNL Liquid Iow4cv_l wasm active collcctkm tank
capaciti_ and source buildings

Tank Capacity (gal) Source building(s)

10 Melton Valley collection tanks

T-13 4,000 NHF

B.2-T 1,870 7930

B-3-T 1,870 7930

C-6-T 700 7930

F- 111 125 7920

F-126 1,200 7920

WC-20 10,000 7920

HFIR 13,000 7900, 7911, 7913, and 7922

T-1 15,000 7900, 7911, 7913, and 7922

T-2 15,000 7900, 7911, 7913, and 7922

18 Bethel Valley collection tanks
2026A 500 2026

WC-2 1,000 3028, 3038

WC-3 1,000 3025E, 3025M

WC.7 1,100 2533 and 2534 drain lines, 3504

WC-9 2,140 Hot off.gas pot
WC-10 2,000 3028-3033, 3039, 3047, and 3093

WC-19 2,250 3001, 3002, 3109, 3042, and 3119

W-16 1,000 3026D

N-71 240 3019

P-3 197 3019

P-4 197 3019

S-223 2,500 3517

S-324 1,000 3517

S-523 1,000 3517

L- 11 400 PWTP

I.A- 104 296 3047

F-201 50 3525

F-501 200 3525
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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 second 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 steam jet to one of 11 storage tanks.

OI_NI.LtW(l9 lM 140I'J

,,, Iooo)
L BETHEL VALLEY

5"_ COLLECTION TANKS

@ Io22ogw2
GUNITE TANKS

LOW.LEVEL

WASTE (INACTIVE)

toooI
COLLECTION TANKS

MELTON VALLEY STORAGE TANKS

lqg. 28. Transfer line tc} the Melt{m Valley hydrofracturc 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 each transfer.

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

• Three separate vault,'; containing (1) the cwlporator feed tank W-22 and the converted
evaporator 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
enclosed in underground stainless steel-lined concrete vaults.
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• An underground pipe trench. This is used for the transfer 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.

EVAPO.RATOR O_NL owo stA-12712
SERVICE TANK

COl rROLil,, , !

W-23 W-22 W-21
ii--I,---1

I I I' ' I

,LI_

I PUMP _ COLLECTION

A_EA HEADER
VALVE PIT

Z J C-1

licH. Housr I-t I'-L ROOU r'

Fig.29.P'lanvicwoftheEvaporatorFacility(._mplcx(Building2531).

Environmental monitoring. Monitoring ()1'outfalls specified in the NPDES permit
began in April 1986. The condensate from the LLLW evaporators is treated for removal
of small quantities of radionuclides at the PWTP and is mixed with other waste streams
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and .treated at the NRWTP before being discharged to WOC through an NPDES
discl_arge 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 Jt 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 gro,'adwater is sampled to identify
tank leakage.

Waste volume can be reduced through ma×imizing 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 tbc ORNL LLLW Systems from the WOCC. In addition,
WOCC computers are used to generate reports and to manipulate data.

Permitting status. The RCRA permit-by-rule was updated in 1991 for unit
operations that produce a waste stream monitored at an NPDES discharge point.
Therefore, ali 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 i!fe.

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 generated by the
demineralizer systems cause problems in the LLLW Treatment System that increase the W
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 neutralize 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
subsections.

Pretreatment ofREDC LLLW. This proposed FY 1994 GPP will install
pretreatment systems at REDC (Building 7920) to reduce or to eliminate LLLW. The

REDC is a major contributor of LLLW (38%) and the main contributor of TRU (99%) iri
the LLLW System.

Bulk Shielding Reactor LLLWut_ade. 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_ade. This FY 1993 GPP will divert

wastewatcr to the PWS and/or provide replacement ion exchange to eliminate generation
ot"LLLW. These modifications arc necessary to comply with the draft FFA. i
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O
Table 9. Mawr generators of concentrated

_uid _,_t _ (ulw)

1989 1990
LLLW concentrate LLLW concentrate 1989 1990

Tank and/or generation rate generation rate percent per'cent
source building (gal/year) (gal/year) contribution contribution

Radiochemical Engineering 4,700 4,700 30 38
Development Center

Product Waste Treatment 2250 900
Plant feed

Product Waste Treatment 3,700 3,800 46 38
Plant concentrate

Building 3517 85_ 100b 6 < 1

Budding 3525 650 750 5 6

Oak Ridge Research 550 500 4 4
Reactor, Bulk Shielding
Reactor

High Flux Isotope Reactor 250b 1,201Y 2 10

Isotopes Circle 150 50 1 < 1
(WC.IO)

O Others 700 500 6 4
Tot al 13,100 12,50lT

"Estimate based on information obtained during operation'.
bEstimate based on information obtained during shutdown.
CActualconcentrate generation during 1990 was 16,100 gal (including some concentrate generated early

in 1991).

3.2.2.3 Storage facilities

Currently, LLLW concentrate is being accumulated and stored in the MVST and
Bethel Valley tanks. ORNL has 12 56,000-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-I, 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 receives concentrate directly from the evaporator and is
normally used as a collection point for LLLW concentrate betbre it is transferred tc) the
MVST for storage. The design capacities 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

O off-gas systems (i.e., blowers, filters, etc.) and maintained under negative pressure.Underground storage tanks in the Melton Valley are contained in stainless steel wtults
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equipped with sumps and level detectors located at the low points to identify and to
handle tank leakage.

Tab_ 10. Liquid 19w-level waste cxmeentrate steerage tank
Calraeities and waste v_lume_

Tank Capacity (gal) Volume stored (gal) 'J

Melton Valley storage tanks

W-24 50,000 44,200

W-25 50,000 43,300

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
t

Bethel Valley evatxorator sen,ice/storage tanks

W-21 t' 50,000 32,300

W-22 50,(RR) 20,000 _

W-23 50,000 19,7fKI

C-1 50,000 20,200

c-2 _ 4.s,90__

Total 650,000 d 495,_.R10

aVolunles 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
s;.ored.

'l"I'his is the total capacity of the tanks. The operating
capacity is 617,500 gal.

Permitting status. Operation of the LLLW System 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 to NPDES-permitted wastewater treatment systems) from the
technical standards (e.g., integrity testing, leak detection, secondary containment) and
permitting requirements of the RCRA. ttowevcr, RCRA LDR rcgulations will apply to
LLLW concentrates. See Sect. 5 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 ['or 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 ali LLLW tank.,;, transfer lines, and ancillary equipment;
(2) removal from service, along with corrective action, for leaking components; and ,.,
(3) leak detection and secondary containment for ali 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

O receive LLLW and are isolated, either physically or administratively, from active wastegenerating 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 generating 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-li, 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
(i.e., 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., 1_)1-1994) and will then be removed from
service. The W-21 through W-31, C-l, C-2, and T-13 tanks are 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-l, T-2, and HFIR) are considered to be ES&H tank systems that cannot be shut
down withcmt 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 streams include those from rc:generation of ion exchange
columns at shutdown reactors, decontaminaticm of shutdown hot cells, and other

decontamination activities [k_rthe Isotope Area Facilities and the Graphite Reactor Canal.
Table 12 summarizes the facilities that have access to tank systems that will be operational
after the FEA effective date.
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Table IZ Facilitiessuplx_ed by ",_'tivcliquidlow-levelwas4ctanks*

Facility Tank

Building3019 N-71, P-3, P-4
Btalldlng3517 S-223,S-324,S-523

Eval:x_ratorcomplex C-I, C-2, W-21 through W-31
Building3544 I,-1l
Newhydrofracture facility "I"-13
RadiochemicalEngineering B-2-T,B-3-T,C-6-T,F-Ill, F-126,WC-20

DevelopmentCenter
Building3525 F-201, t7..501
Isotopes Circle WC-10,LA.104, WC-2
ltlgh Flux Isotope Reactor HFIR, T-I, T-2
Oak Ridge Research Reactor WC.19
Bulk ShieldingReactor WC-19
Oak RidgeGraphite Reactor WC.19
Building3025 WC-3
Buildings2533and 3504 WC-7

Hot off-gaspot WC.9
Building2026 2026A
Building30261) W-16

"After the Federal FacilityAgreement becomeseffectiveon January 1,
1992,tanks WC-2,W-16,and WC-10can only receivewaste from
decontaminationactivitiesfor Isotopes Facilitiesshutdown.

Facility status. Designed primarily in the 1950s, the ORNL LLLW System was
given an expected operating lille 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 capabilities that appear to permit continued operation with little or no
modification. Two of the evaporator tanks may need vault seals, and the transfer line
upstream from WC-20 is singly contained.

In contrast, most of the building drains, collection tanks (ali 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 ncwcr lines above the pumping station in the Melton Valley) arc 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 eight storage tanks has a tank
ventilation system for purging gases from the tanks as well as submersed air sparges used
to mix the contents of the tanks. In the in-tank evaporation 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 elnd its
effect on storage volume availability. As determined by these studies, in-tank ew_poration
is expected to free appr_ximately 3(XI0 gal/year per storage tank. This rate is based on the

O following assumptions: (1) 80% on-line time, (2) saturation temperature of 50°F, (3) dryinput air to the tanks, and (4) outlet air is saturated with water. At an ambient



82

temperature of 90°F, this liquid evaporation rate per tank should increase to about
10,000 gal/year.

In-tank evaporation began in FY 1990. This process is expected to continue until
the saturation limits of the salt components (predominately NANO3) 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 remains available until start-up of the
WHPP Facility.

Projects currently identified to deactiwlte 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 upgrmte. 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 protection, 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 new 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 dcsign,
and initiating construction.

Melton Valley LLLW CAT System _. This FY 1_)2 LI will upgrade the
LLLW CAT System for HFIR (Building 7_.h'R))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 "led 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 Septembcr 1991. The Title 1/II design will be initiated during the
second quarter of FrY 1992.

Bethel Valley FleA utgrades. 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 elements. The project will upgrade
the internal and/or external LLLW CAT System for the hot oil'-gas pot and

Buildings 2533, 2534, 2537, 3525, and 3025E. Current plans are to initiate the project
design early in FY 1994 and construction in FY 1995. Ali work is scheduled tc) be
completed by the end of FY 1999.

MVSTcapacity increase. This FY 1_)4 LI will provide six new 100,(XX)-gal tanks in
Melton Valley to allow storage or treatment of LLLW from inactive and generator tanks
that will be taken out of service by the FFA.

4500Area LLLWupgrade. This FY 1_)2 GPP will provide collection of laboratc)ry
quantities of LLLW from small quantity generators in the 45(X) Area of ORNL when
LLLW tanks WCll, WC12, WC13, and WC14 are remcwed from service to be in

compliance with the FFA. Waste-bottling facilities and/or pickup staticms will be provided,
The preliminary proposal was approved and sent to DOE in August 1991.

3000Area LLLW ulg,rade. This FY 1992 G PP will provide collection of laboratory
quantities of LLLW from small quantity generators in the 3(RX)Area of ORNl_,. Waste
bottling and/or pickup stations will be prcwided in the glove be)x, hot cell, and h()od area
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because of the removal from service of the existing LLLW tanks tbr compliance with the
FFA. The preliminary proposal was approved and sent to DOE in August 1991.

FFA compliance--Building 3019A. 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 ioclt,de the
installation of doubly contained pipeline and valve box arrangements and cathodic
protection and leak detection devices.

Building 3525RLLLW FFA _. 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 pipeline and valve box arrangeme,its 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 for Building 3025 hot cells. The 3025 LLLW tank and
Piping System will be taken out of service by the FFA.

3108 f'dterpit 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 crane for filter removal and a ventilation system for control of
airborne activity during filter change.

Filterpit _ades. This proposed 1993 GPP will prcwide containment for the

Transuranic Processing Plant area sump pits and filter pits to eliminate inleakage of
groundwater and/or rainwater.

NHFJ'dterpits upgrade. This pre)posed 1994 GPP will pl'ovide containment
enclosures for cell plugs at the NHF to elirninatc inlcakagc of groundwater and/or
rainwater.

3.2.2.4 Disposal faciliti_

Currently, no routine, direct disposal option exists for LLI,W, although
hydrofracture has been used in the past. Hydrofracture is no longer con,,;idercd tin
acceptable disposal option. Because the LLLW System sludges tire TRU wastes under the
DOE Order 5820.2A definition, LLLW s!udgcs will be processcd in the planned WHPP
and disposed of off-site as RH TRU waste.

3.2.2.5 Status of support systems

Training. Managcmcnt and supcrvisic)n arc responsible for ensuring that ali
division personnel receive training commensurate with their job assignments. Training
requirements shall be established to ensure that job pcrformance 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 bc directed toward enhancement
of the employee's ability tc) provide quality products or services.

Certificaticm. A certification program is currently bcing developed t'(_r both LLLW
and process waste streams at ORNl_,. The program is in the development stage at this
time.

Data base management. The WOCC c()mputcr-based mc)nitoring system provides
real time mc)nitc)ring and historical data on the operation c)f the LLLW System at OI(NL.

The WOCC remotely m()nitc)rs the operations of the ewipc)ratc)r systems and also prcwidcs
flow and level ct_lta, as well as sr)mc grc)ss radio)activity measurements, in the LLLW piping



84

and collection system. The WOCC receives and processes approximately 300 signals l,rom
field sensors including liquid levels and the conditions of active LLLW tanks.

3.2.2.6 Line item 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 funding. "

Table 13. Line item and general plant projec_ for the l..klukl
l.ow-Level Waste System at Oak Ridge National L,u_tory

"I'EC' Funding Fiscal
Title ($ >: 1,000) tTpe year

Line item projects

Bethel Valley Ltquld Low-Level Waste {.LLI.,W)Collection and 35,300 CA 1988
Transfer (CAT) System upgrade

Melton Valley LLI.,W CAT System upgrade 41,(XX) CA 1992

13etlaelValley Federal Faclltty Agreement (FlU'A)upgrades 45,001) EW 1994
Melton Valley storage tank capacity Increases 40,00t) EW lCY)4

General plant projects

Bulk Shielding Reactor LLLW upgrade 1,100 EX 1992

4500 Area LLLW upgrade 1,100 E X 1992

3000 Area I.LI,W upgrade 1,I(X) EX 1992

FI,'A compllance_Bulldlng 3019A 1,085 EW 1992

Butldtng 3525_I,I.I_W FF/k upgcade 1,140 EW 1992

FI;'A compliance work--Building 3025 1,O(lO EW 1993

Oak Ridge Research Reactor LI..I.W upgrade I,I(K) EX 1993

3108 filter pit enclosure 1,050 EW 1_)3

Filter pit upgrades 4CX) EW 1_)3

Pretreatment of Radiochemical Engineering l.')cvclopment 1,100 I';X 1994
Center (Building 7920) t.LI.W

New Itydrofracturc Facility filter pits upgrade _)0 EW 1994
"Total estimated cost.

3.2.3 Process Waste System

Process wastes consist of ali liquid wastcs that contain slight amounts ot' radioactive
or hazardous matcri,_lso,' that may periodically be contaminated. Process wastes at
ORNL include wastes collected from numerous laboratories and facilities in Bethel and

Melton valleys as well as condensate from the LLLW cwlporators. This general category
of liquid waste can contain small quantities of radionuclides, metals, anions, and organics.

3.2.3.1 Generic dcn_ription and characteristics of waste

As previously discussed, the PWS is designed tk_rwaste streams that are pc_tentially
contaminated or that contain very low levels of contamination. The systetn primarily
consists of a series 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 routinely
processed through the PWTP, while other nonradiological waste streams that could
potentially be contaminated with organics and heavy metals are routed to the NRWTP.
Nonradiologtcal wastewater is currently collected from the 4500 Area, the 2000 Area, the
1500 Area, and the 6000 Area. 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 effluent 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 × 1() 6 gal of
contaminated process waste containing 40 nCi/L of gross beta activity are 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 × 10 6 gal/month resulting in a total average release
of 14 × 106 gal/month from the NRWTP.

3.2.3.2 Treatment facilities

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. Process wastewater that potentially contains small quantities of
radionuclides from the 3000 Area is collected in the 250,000-gal Bethel Valley storage
tanks designated F-2101 and F-21()2. Process wastewater from the 4500 Area normally
drains to the cNlection/equalization tank F-1002 at the NRWTP. The 4500 Area
wastewater is continuously monitored for radioactivity. If4.he water becomes
contaminated, it is automatically diverted to the Bethel Valley storage tanks tbr treatment
at the PWTP. Process wastewater generated in the Melton 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 event that the radioactivity limits
are 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 flow 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 needed to remove the precipitated cations prior to ion exchange to avoid frequent
column regeneration. The remaining small amcmnt of radioactive material is removed
from the waste by the ion exchange columns. The sludge from the clarifier is passed
through a filter press to reduce the liquid content and is then packed in drums ibr SLLW
storage at the K-25 Site. The concentrated radioactive material resulting from the
regeneration 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.

O
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The capacity of the PWTP ew_porator 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 tbr permanent disposal.

The w_lume of LI_,LWgenerated by the PWTP has been reduced by 80% since a
clarifier/precipitator was installed in 1986. Reduction or elimination ot' this stream is '

.important because the PWTP is the major contributor to the LLLW concentrate presently ' r
being stored for future disposal. Tank capacity is limited, and future treatment and ' i'
disposal of this waste will be expensive.

Since April 1990, ali process wastewater has also been treated in tl:e 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.e., sludge and activated carbon) is being stored
tor disposal as solid low-level radioactive waste. A single NPDES discharge and
monitoring point is maintained at the plant outfall and includes discharges from ali 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 renegotiated with the TDEC every
5 years. The original NPDES pcrmit for the NRWTP was obtained in 1986 before the
plant was operational. Consequently, the discharge limits were set at relatively high values ,til
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, Melton Branch; X14, White Oak Creek; X15, White Oak Dam; Category I, II,
and III outfalls; cooling towers; and a number of miscellaneous 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 used t_ document t'ield measurements
including flow, pH, temperature, downstream pH, and downstream temperature; some are
used to document sample collection and include the type of sample (i.c., 24-h composite
or grab), parameter sampled, and the tinlc 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 field log. The data gathered are
keyed into a data base that is utilized by statistical software and analyzed against the
compliance requirements. Flow, temperature, and ptt data arc also extracted from the
field logs and keyed into the data base for electronic rctricwll. Generalities uscd in
analyzing the data base 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 from water quality evaluation; and, for conservative purposes,
values reported less than the detection limit were considered as the detection limit for
calculation purposes.

Awfilable water quality data for parameters monitored at each outfall were
compiled into a statistical summary for each outfall. The summary, taken from data
gathered t'c_rapproximately 2 years, includes the number of samples, minimum value
detected, maximum value detected, the mean, and the number _1' times the pollutant was
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A
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 activities
that control waste at the source and minimize tim 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 generation 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 Research (ORR)
Reactor,

• replacement of the makeup water demineralizer at HFIR,

• recovery of nitric acid at the 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. Research, 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 the upgraded plant, '_JSrand 137Cswill be removed using an inorganic icru
exchange zeolite. Spent zeolite will be disposed of as SLLW. This process will eliminate
both secondary waste streams (i.e., clarifier sludge and LLLW) that are 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 oi' secondary waste generated by the PWTP.

The following projects are proposed modifications for upgrading the PWS.
Process waterpretreatment. 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 6°Co.
In addition, process equipment used at the PWTP will be upgraded for '_Sr and '37Cs
removal.

Wastewaterpiping replacement. This FY 1988 GPP will ensure replacement of
wastewater piping in Building 4500 South. Design criteria was approved in FY 19_X),and
the architect-engineer selection process was initiated in FY 19Nl.

West addilion 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, permanent bathrooms, and new unloading station t'or acid and
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caustic chemicals. This projeci involves construction on an old solid waste management
unit and is on hold pending DOE and state approval.

Manhole monitorsprocexs waz_te. This FY 1989 GPP will ensure installation of new

process waste manhole monitors in Bethel Valley to characterize groundwater inleakage.
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.

PWTPprocess 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 tbr construction in February
1991, and a bid and award package is being prepared.

PWTP wastewaterfeed 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 exchangeevaporator 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.

OutfaU 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 outfall 302 to WOC. The
functional requirements document was issued approved in November 1990, and the
approved preliminary proposal was sent to DOE in August 1991.

Increase PWTP t37Cs capacity. This FY 1992 GPP will ensure provision for a
concrete pad, ion exchange columns, and piping tbr 137Csremoval from process
wastewater. The functional requirements document was issued approved in November
1990, and the approved preliminary proposal was sent tc) DOE in August 1991.

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

Manhole numitors process waste--4500. This project has been proposed as an
FY 1993 GPP; several new process waste manhole monitors will be installed in the Bethel

Valley Area to characterize groundwater inl,cakage 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 eliminate
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;
several new process waste manhole monitors will be installed in Bethel Valley tc)
characterize groundwater inleakagc and tc) provide data on process waste flows.

NRWTPaccess controls. This project has been proposed as an FY 1_)3 GPP;
access control equipment (i.e., 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 ibr wet and
d_ sludge.

Contaminated sumps pumping modificationa. 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 waterflow characteriz'atiott 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
tlows.

Clean WaterAct compliance. This project has been proposed as an FY 1994 GPP;
piping to route nonccmtaminated process waate streams will be installed in the 3000 Area
to the NRWTP.

Miscellaneous FFA u[_ades 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 P'v_q'P.

P/pel/ne add/t/ons for F This project 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 facilities

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

3.2.3.4 Disposal facilities

Solid wastes such as clarificr sludges and spent zeolite will be ctisposed 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 suplx_rt 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 streams at ORNL. Data base management associated with
process waste consists of the reporting requirements set forth in the NPDES permit for
ORNL. Water and biological monitoring activities at ORNL are defined by the ORNL
NPDES permit and by DOE guidelines for environmental mcqitoring and surveillance
around nuclear facilities. In response to DOE guidelines for environmental monitoring,
flow and concentration data arc collected to determine discharges of nonradiological
constituents from ORNl_, processes. Under the current NPDES permit there arc over

150 monitoring stations, and point sources arc mcmitored tit their point of discharge into
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O 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 WOCC also provides data base management support Ibr process waste at ORNL. A

discussion of the WOCC is provided in Subsect. 3.2.2.5 under "Data Base 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. Line items and general plant projects rts"the Prcx:ess
Waste System at Oak Ridge National Laboratory

TEC_ Funding FiScal
Title ($ × 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 _uilding 3544 593 EW 1988

Manhole monitors process waste 415 EW 1989
Process Waste Treatment Plant (PWTP) process 795 EX 1990

improvements

Chlorine treatment for cex)lingwater 7(8 AT 1991
PWTP wastewater feed capacity increase 1,100 EX 1991
Outfall 302 storm rehabilitation 500 EX 1992

Building 3544 ion exchange evarx)rator room 1,100 EW 1992
upgrade

Increase PWI'P 137Cs remow_l capacity 1,0_) EX 1992
Zeolite Dewatering Station 1,100 EX 1993
Manhole monitors process waste--4500 300 EW 1993

Additiorml surge capacity ff)r the PWTP 1,100 EX 1993
Process waste flow monitors 1,100 EW 1993
Nonradiological Wastewater Treatment Plant 750 EX 1_)3

access controls

Sludge Volume Reduclion Facility 1,100 EX 1993
Contaminated sumps pumping modifications 1,000 EX 1993
Process water flow characterization (,_10 EX ltY)4

Clean Water Act compliance 900 EX 1994

Misccllaneous Federal Facility Agreement (H:A) 1,1(_) EW 1994
upgrades in Bethel Valley

Pipeline additions for the I:'FA 9(_) 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 facilities 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 effluents 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
ensure continued regulatory compliance and to meet DOE objectives tbr 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 ewduation of the ventilation ducts, filter 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 ventilatic)n ducts and filter pits, and the installation ot' new pollution
control equipment;

• determinatior, of tlow distribution, particle size distribution, and tlow stability and
evaluation of the use of new tlow instruments in the main ventilation stacks for use in
stack sampling and monitoring;

• determination of methods tc_further reduce emissions ALARA and in a cost-effective
manner; and

• ewduation of new programs and changes in existing programs to ensure continued
compliance with regulations.

3.3.2 Generic IX,,-,-,-,-,-,-,-,-scriptionand Characteristic,-,;of Waste

The three general types of radioactive air streams at ORNL (Fig. 34) include
(1) process off-gas streams characterized as low-volume, potentially high-activity gas
streams from process vessels and from systems or other sensitive areas where the release
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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 areas such as
containment or confinement areas, limited-access areas, and hot cells; and (3) laboratory
hoods and individual vents that provide controlled ventilation ibr laboratory-type
operations or exhaust from vessels that are vented through appropriate pollution control
devices at the source location.
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3.3.3 Treatment Facilities

Essentially all radioactive air streams (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
vmltilation air and discharged to the stacks. Because of the small quantities involved,
collection and storage of these gases is not considcrcd practical. The procedures and
equipment used in the tritium-handling facilities tire designed to minimize the release of

tritium. A small amount of 14C is produced tit ORNL by the irradiation of nitrides.

During processing the 14C is converted to a gaseous form (CO,,) that is removed by
process scrubbers. The off-gas from the process is monitored bcl'orc 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, tlm 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 concrete slabs that tire sealed with an asphalt
compound. Air t]ow is normally provided by electrically driven fans. Upon loss of
negative pressure in the ducts, standby fans operated by steam or emergency electrical
power start automatically to provide ventilation air. Radiation-m(mitoring instruments are
connected 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 off-gas colltaining gaseous radioactive efl]uents. A major

emphasis is placed on the use of negative pressure and a l_(_sitiw'. flow ()1'air through 0
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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 3(}39,3020, and 2026 stacks t_relocated in the main
ORNL area. The 6010 stack is located at the east end of the ORNL area, and the 7025
stack is located east of the 70tX)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 handlcs the cell ventilation and process off-gas from most o1"the
facilities in Bethel Valley. The system is illustratcd in detail in Fig, 36, The stack is
connected with the ventilation systems in major areas (45(X),3500, 3025, 3026, Isotopes,
Solid State, and the Oak Ridge Research Reactor) by large underground concrete ducts,
by underground transite ducts, and by aboveground steel ducts. Except for the 3025 and
3026 Areas, the gas stream from each 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 Melton 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 series bcl'ore 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 pipc (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 togcther in a 48-in.-diam steel 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 base of the 3020 stack.

The 2026 stack provides cell ventilation air tbr the High-Radiation-Level
Analytical Laboratory. Cell ventilation air from this l'acility passes through HEPA and
charcoal filters located in a filter pit at the b_sc of the stack bcl'orc 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. Abovcground 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 Linear Accelerator. Vcntilatk3n 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 Fabricatk_n Facility, which is nc_longer in
operation. Since HEPA l'iltcrs arc not effective for tritium ventilation, air from this
facility goes directly to the st_lck (Fig. 42).

An eighth stack, 3018, is no longer in service, although it is used to discharge air
from a small ['an that maintains a small flow of air through the ORNl., Graphite Reactor.
The reactor was shut down in 1963.
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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 steel pipes transports the off-gas from facilities throughout the
area. Because the process off-gas can contain acidic vapors that could damage HEPA
filters, the off-gas is passed through a vcnturi caustic scrubbcr bcl'ore going through
roughing and HEPA filters to fans that discharge to the 3039 stack.

Process off-gas from facilities in Melton Valley discharges to the 7911 stack. The
HFIR and REDC Facilities have separate process olT-gas systems. Hot off.gas from the
HFIR is filtered through silver-copper, charcoal, and HEPA filters before being discharged
upstream of the cell ventilation filters. In one part of thc REDC (Building 7920), proccss
off-gas discharges through a cau,;lic scrubber and HEPA filters to the stack. A Hopcalitc-
charcoal iodine retcntion system and a backup charcoal absorber bed arc valved into the
off-gas system when irradiated material containing significant amounts of 1311 is being
processed. After passing through the t'iltcrs, the off-gas goes through an underground



102

OlINI. DWO Iii 60/0

- i
T .

I ,,FA_NsI

OPERATING _ - AFIEAS v AREA
AREA

....... i _ _

I

' _ p 'r 1
,,, f

r

PRE ILTFRS

FIEPA FILTERS

CIIARCOAL FILFE RS

'r

NS I

MP MONITORING POINI

I
, , , ,

I IN'STRUMENr _ I" - lD" SIGNAL I O L(K]AI DISP[ A YE ikR.;L,()SU R E "-tL - -mi,- SIGNAl. [O WAS] (: OPE HAI IONS
CO N r RO L CEN I EFI
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10-in. diam. fiberglass-reinforced pipe to fans at the 7911 stack. OIT-gas from the other
REDC Facility (Building 7930) pa::ses through HEPA filters and is combined with the

ventilation air upstream of the cell ,,','ntilation filters belk)re being discharged to the 7911
stack. Provisions for adding a caustic scrubber are awtilable ii' needed. The process off'-
gas systems described above are the rr.ajor systems at ORNI., through which mc:st 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 experiments and
analytical chemistry work; however, larger
facilities such as the Transuranium Research Laboratory in Building 5505, the Isotope
Technology Building (3047), the Electron Linear Accelerator Facility in Building 6010,
and the NHF in Building 7869 also have vents.

Major buildings _uch 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

i not require radiation monitors in the exhaust streams.
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3.3.3.1 Environmental monitoring

Most gaseous wastes from ORNL are released to the atmosphere through stacks.
Radioactivity may be present in gaseous waste streams as a solid (i.e., particulates), as an
absorbable gas (e.g., iodine), or as a ncmabs<)rbablc species (i.e., noble gas). Gaseous
wastes that may contain radioactivity are processed tc) reduce the radioactivity to
acceptable levels before they are discharged. In addition to the mcmitoring of st_tck
effluents, atmospheric concentrations ot"materials are monitored continuously at 27
stalicms around ORNL, the ORR, and the surrc_unding vicinity.
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At each real-time monitoring station, monitors are used for five radiation
parameters (i.e., 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-rain average readings and
transmits the data to a VAX computer for further analysis and reporting. The central
processor checks the values against alarm limits. Ali alarms are reported to a printer as
they occur. The primary purpose of the monitoring system is to determine ii' radiation

levels on the ORR are above background levels. It"radiatkm 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 cartrktge. The filter papers are
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 131Iis collected weekly using a cartrMge that is packed wilh
activated charcoal.

The major stacks are monitored and sampled for radioactive emissions. Samples
are withdrawn downstream oi" pollution control equipment (e.g., tIEPA filters) at locations
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that will give representative samples of the streams being discharged. The 7911, 3039,
3020, and 7512 stacks are sampled at locations 12 or 15 m above the base of the stack.
The 2026, 6t)10, 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 are used at ORNL to provide environmental monitoring
data on gaseous waste streams.

In-stack samplers are used to remove samples of gaseous effluents from the stacks
for analysis of radioactive particulate matter, radioiodine, and inert gases. The design of
the samplers complies with DOE Orders (per ANSI 13.1, 1969) tbr isokinetic sampling
conditions as much as practical (i.e., sampling velocity in the probe is equivalent to the
stack gas velocity). A sample of gaseous 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 R_r 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 nlonitors.

Duct samplers are 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 anti filter paper. Samples collected by the filter paper
and charcoal cartridge are 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-rate meter, a Geiger-Mueller (G-M) tube, and a weatherproof cabinet. A
sample of gaseous effluent 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 exposed to the
sample stream is continuously monitored by a G-M tube. The filter paper removes more
than 9()% of the particles larger than 0.3 ,am from the sample stream. The G-M tube also
monitors for radioactive gases and radioiodine if they are present in the sample stream.

Alpha particulate monitors are the same as the beta-gamma monitors except for
the detector and detector shielding. The detector is a scintillation counter that uses silver-
activated zinc sult'idc as the scintillator.

Iodine monitors are located on the 3039, 7911, 2026, 3020, and 7512 stacks and

are used for monitoring radioiodine in gaseous effluents. The iodine monitor is installed

in series 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; thi,,; Is then
monitored by one to four G-M tubes connected in parallel.

Tw¢) types of noble gas monitors are used t¢) monitor the isotopes of xenon,
krypton and argon; special attention is given tc_ J:+3Xeand SSKr. The first type of detector
is installed in a lead shield, and the noble gas monitor is installed in the sample stream in
series with the particulate monitor and the iodine monit¢+r. The effluent sample is
withdrawn from the stack, passed through t'ilter 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 c(mnected to a count-rate

meter. The cc)unt-rale meter prt)vides a signal output indicating the integrated counts
from the detector; this is n(_rmally read and recorded every 24 h.
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The second 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 wtpor
is determined by beta liquid scintillation techniques.

The high-level gamma monitor is a wide-range monitor that measures gross gamma
dose equivalent rates at the detector location. This instrument monitors gamma dose rates
in a stack in the event of a major accident in a facility that discharges gaseous effluent 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-lever' and instrument
"inoperative" audible and visual alarms. The alarms are telemetered to the WOCC.

Flow monitors are installed in gaseous waste effluent streams in stacks and ducts
to determine the volume (3t"waste gases being discharged to the atmosphere. The monitor
consists of an anemometer, a telemetering transmitter, and a recorder. The anc'mometer
is installed in the effluent stream at a point of average velocity in the steam. The
anemometer 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 Permitting status

Control of airborne emissi(3nsfrc)m ORNL facilities is provided in accordance with
DOE Orders 5480.1A (Environmental Protection, Safety, and Health Protection Plan for
DOE Operations), 5480.4 (Environmental Protection, Safety, and Health Protection
Standards), 5480.11 (Radiation Protection tk)rOccupational Wt)rkers), 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 tk)rall ernissic)nsources that require permitting under TDEC
regulations.

The CAA authorizes the establishment of Natic3nalEmission Standards for
Hazardous Air Pollutants (NESHAP) regulations l'()r polllltants for which Ambient Air
Quality Standards are nc)t 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 f()r authority tc) de so3in the future.
Under the NESHAP regulati()ns (40 CFR Pt. 61, Subpart H), emissi()n ot"radionuclides to
the ambient air t'rc)mDOE facilities is limited tc3those amounts that would cause any
member (3t'the public t() receive an et'l'ectivc d()sc equiwtlent ()1'10 torero/year.
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3.3.3.3 Facility status

Many oi" 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 equipment has be,cn
completed. Backup units exist for some equipment to be used in the evellt of failure.
However, much of the equipment, such as underground ducts and filter pits, has not been
ewlluated for long-term wear, deterioration, or reliability for continued long-term service.
The status of upgrade activities t'or 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 Facilities, 81-%104) include:

• The 3039 Stack Area. In 1984 the fans and ductwork around the stack were either

replaced or refurbished.

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

• The 3020 Stack Area. Ductwork between Building 3019 filter house and the 3020 stack
was replaced, the two electrical fans and steam fan were replaced with R_ur new
electrical fans, an existing emergency generator was rewired, and a second emergency
generator was added.

The following projects have been proposed as upgrades of the gaseous waste O
systems at ORNL.

Radiochemical Procc,'ssing Pilot Plant (3019) and exhaust stack (3{_0). The 3019
facility is used primarily as a national repository t'or storage of "33U. The major stored
waste consists of 402 cans containing uranium oxide produced by the Consolidated Edison
Uranium Solidification Project campaign. In lhc past, tlm facility was used as a fissile

material storage area for conducting R&D studies, solvent extraction reprocessing of e33U,
and laboratory-scale analytical work. Pc)tential emissions may include nitrous oxide, sulfur

dioxide, volatile organic carbon, and carbon dioxide. The sampling gallery exhaust of the
3019 facility needs tc_be upgraded and connected to the 3020 stack. This modification

would involve installing instrumentation, is()kinetic sampling equipment, and mc)nitoring
connections to the WOCC. An FY 1989 GPP was initiated to address the 3020 stack

monitoring improvements.

Building 3125 emergency generator. The design for this 19(X) GPP was completed
and certified for construction in October 199(). Construction is currently scheduled to
start in September 1991.

Upgrade 3039 stack fans. The Central R.adi()activc Gas Disposal Facility (3039) is
the central stack through whicla cell ventilation air and pr()cess oi'f-gas from the main
ORNl, Complex are discharged. A ventilation upgrade includes the replacement c_t'off-
gas fans and two cell off-gas fans that discharge from the REDC (Building 7920) to tlm
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/Gaseous Waste Suplx_rt Facility. This 1_)2 GPP would construct a support
facility for liquid and gaseous waste operations, The facility would consist of hardware
and equipment storage as well as equipment maintenance thcilities necessary to support
operation of tile 3039 stack and other gaseous emission systems, the PWTP, and the
NRWTP. Tile preliminary proposal was approved and sent to DOE-OR in August 1991.

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

Upgrade 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, electric 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.

Upgrade 3047 Filter Hou,_. Ventilation air from the manipulator cells in the
Isotope Technology Building, Building 3047, goes through in-cell HEPA filters betbre
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 set of HEPA filters. This project will provide an additional set of underground
HEPA filters to stop airborne material from reaching the second set of HEPA filters in
sufficient quantities to cause a radiation problem, This project has been proposed as an
FY 1_)4 GPP.

Ventilation System upgrade (3500/4500). Inspection and monitoring of the water
ilow from the underground ventilation ducts from the 3500 and 45(R) Areas to the

O 3039 stack has shown concrete deterioration and tree root intrusion in some areas. Thisallows 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 efficiency of
the Ventilation System and reduce potentially contaminated water that must be treated at
the PWTP. This project has been proposed as a 1._.g)4GPP.

3.3.4 Storage and Disl'x_sal Facilities

Air emissions at ORNL are routinely treated and discharged through monitored
ventilation stacks on-site. Because radioactive air emissMns from ORNL facilities are

collected, treated, and discharged via these stack systems, no storage or disposal t'acilities
are required. Ali solid wastes (c.g., HEPA filters) generated in the treatment and
monitoring princesses are handled ns part of the solid radioactive waste management
program, as addressed in Subsect. 3.l of this plan,

3.3.5 Status of Suplx_rt Systems

No specific training, certification, or data base management system i,,;available i_t
ORNl_, for radioactive gaseous emissions. Training is generally commensurate with the
employee's job responsibility; certil'icatic_n and data base management are associated

primarily with s¢_lid waste streams. The WOCC does provide data regarding air flow rates
for gaseous waste cfllucnt streams in stacks al'td ducts. The alurms li_r 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 t'or gaseous radio(retire waste l'acilitics ut ORNL is provided in

'F(d)le 15. This table indlc_ltes the project title, TEC, funding type (i.e., DOE progrmn
budget code), _md lhc respective fiscal ye_lr for funding.

Table 15. General _mt pmje_ R_rga,,,axmsradkmc'tivewaste f_llll_ at
t'_tk Ridge Natkmal Ialxrattx-y

'I'IX." 1;'untlilag l,'lsc_tl
Title ($ × 1000) tylx; ycm'

3020 stllck monitoring lrnprovernenls I(RR) AT 1988
llulldlng 3125 emergent T generator 40(I EW 1990
Upgr_lde stack fllns (3039) 740 EX 1_)1

I,lquld/G_seous W_lste Suplx_rt F_lclllty 800 EW 1992
W_ste Opcrmlons Control C.entcr 1099 li!X 1992
expm_slon
Upgr_lde Hot (.)H'-{l_lsSystem tit 3039 II(X) I,',X 1993
stack

Ventll_ltIon Systems upgr_lde (35(1_)/45(R)) 10(R) EW 1_)4
Upgrade 3047 Filter 1louse I101) I!W 1994

"'l'ot_d estimated cost.



4. ItAZARDOUS WASTE MANAGEMENT

Tile RCRA is the prim_lryforce guiding ORNl_, hazm'dous waste nmn_lgement
operations, Tile EPA hns reguhltoty uuthority over RCRA; the st_ltes are given the
option oi' _ldopting hazurdous wuste m_magement regulations _lt letlst _s strict _lsthose o1'
the RCRA, The 'FDEC Division o1'Solid Waste M_lnagement Ims developed mid
implemented reguhlticms essentially equtwdent to those of the EPA; these are _ddressud in
the Tennessee Hazardous Waste Man_lgement Rules (TItWMR), Clmpt, 12{R)-1-11,
These requirements _pply only to hazardous and mixed wastes, not to i'aditmcttve wastes
that do not have a hazardous constituent, Hazardous waste nmrmgement at ORNL is
discussed in this section; ORNL mixed waste mtmtlgemm_t ttctivities tu'e discussed in
Sect, 5 of this pltln,

A wttste is classified as h_lztlrdous by the EPA ii' it is corrosive, reactive, toxic, or
ignitable as defined in 40 CFR Pt, 261, P_lrt C of the RCRA reguhltions, A waste is _dso
chlsslfied as h_z_lrdous ii' it is included in the over 4(X)latlzai'douswastes specil'ic_lllylisted
by the EPA in 40 CFR Pr, 261, P_lrt D, Both the gener_ltion source _lnd chenaic_l
constituents must be considered in making the hllzardous wi_stcdetermintltion, As defined
by ORNl.,, h_z_rth_us wi_stesinclude those regulated by either the RCRA or the TSCA,
specii_ls_mit_rywnste, and other wastes identified by ORNL _lsrepresenting _Ia
un_mceptable hazurd to personnel or to the environment if improperly managed,

O 4.1 SOLID AND LIQUID WASTI?.S

Many independent rese_rch projects _t ORNL are supported by numerous small
scientific labtm_torics tta_t store _Iattuse hazardous materials. Most of these labor_tot'ies

are potential generators of la_z_rdous wnste such _s spent experimented Smnl)les,process
residuals, t_nd hazardous materinls (usually chemicals) thnt have exceeded their shelf lives
or _re no longer useful, Waste oil is generated from sources such as motor vehicles,
machines, and v_cuum pumps. Ht_zardous waste is also genert_ted by tlm groups that
support the reset_rch projects, such t_sphotogrt_plaic h_bst_nd reproduction facilities,
Because liquid and cont_ir_erized gt_seouswastes m'e considered "solid" wastes by the EPA
and arc subject to solid waste rules, liquid, cont_inerizcd gaseous t_Iadsolid laaznrdous
wastes _I'e managed similarly at ORNL,

4.1.1 Strategy

The current strategy for haz_rdous w_ste m_nagernent at ORNL is illustr_ted in
Fig, 43. This m_nagemcnt str_tegy is in compliance with _q_plic_d_lefederal and state
regulations, DOE orders, and corporate policies, lt is ORNl_, policy to manage hnznrdous
waste in a manner to protect its employees, public sal'cty and health, and tlm environment,
Cost-effective options for tlm treatment, storage, and disposnl o1' these w_ste stre_ms _re
souglat. Currently, OR.NL hazardous waste is collected, handled, and stored with off-site
treatment/disposal as the rn_lj(_rwnste nmn_gement objective, The l'ocus o1'h_zardous
waste management is charactcriz_ttion, verification, segregation, relmcknging, nnd storage
in prelmrnti()n t'()rshipment tr) c()namercial facilities for tre_tment ar_tt/()rdisp()sal, Tlm

il !



ii2



113

suspension o1'off-site shipments In May 1¢_)1has severely affected this strategy, Waste
reduction, tracking, and documentation are also critical aspects ¢_1'the ORNl_, management
strategy,

OR.NI., Is committed tc_lira reduction tri' the quantity and toxicity ol' the waste
generated by its activities including functions directly related to Its mission, supporting
activities, and onvirortmcntal remediation activities, RequircmctltS for waste reduction are
found irt l'ederal reguhttiorts and DOE policies and guidelines', motivation for waste
reductit_tl stern from increased costs and liabilities associated wiill tile martagenmnt of'
wastes and limited disposal options and facility capacities,

4.1.2 Generic IX,,'mriptionand Charactcristi¢,'_of Wiu,;te

Critical first steps In responsible waste tnanagonlortt are the identification of waste
streams and determination of the ttleir characteristics, Critical characteristics include

physical form ({,o,, liquid, solid, or gas), chemical In'oporties, and/or the presence of'
constituents identified as hazilrd()us by the EPA or the TDEC under tile RCRA or by the
TSCA, Because ORNL is it research laboratory, its waste generation is quite difl'erent
from that of a production facility, Ge(aeration is not linked to production rates; therefore,
well-defined or regularly generated waste streams are rare, Instead, tile diverse nature of
ORNL's R&D activities prod(mos a large number of widely wlricd waste streams, Tile fact
th_it nearly ali characteristically hazardcms and listed hazardous wastes dct'incd by the EPA
and the TDEC appcar on ORNI.,'s RCRA Part A permit application illustrates this
diversity,

O Collection of hazardous waste at ORNL is performed irt a proceduralized tnanrtor(soc Fig, 44), The generator of lt hazardous waste prepares a request form l'or waste
collection, The request is sent to the ltazardous Waste Operations Group (ItWOG)
which logs the request, ensures that the waste has boon properly identified, and
del arminos its appropriate classil'icatiort (i,c,, toxic, reactive, ignitable, etc,), For oxatnple,
lab-pack and eXl_losivowastes are collected and delivered directly to Building 7653 for
storage in a predesignated area that corresponds to the waste classification, When crlougll
is accumulated, lab-pack waste is packaged by commercial TSl) l'acllity personnel into
appropriate shipping containers that meet Department of Transportation (DOT)
requirements and is shipped to EPA-permitted commercial treatment or disposal sites,
Explosive waste is treated on-site at the Chemical Detonation Facility (13uilding7667),
Following waste classil'ication and collection, bulk (drummed) liquid and solid hazardous
wastes are delivered directly to Building 7652 tc) await off-site treatment ()t' disposal,
PCB-contaminated waste is collected for tmtnediatc delivery tc) Building 7507 and
subsequent off-site treatmcrlt, Similarly, used oil acceptable for c)l'l'-siterecycle is delivered
to Building 7651 for ot'l'.sito processing,

4.1.3 Treatment Facilities

ORNl. relies primarily ()n conanaercial facilities lk)r the treatment ()1'its hazard()us
wastes, Some waste treatment is provided on-site for a few waste categories (as discussed
in the t'olh)wlng lmragraphs),

Bulk n()n-nitrate acids arc neutralized at the NRW'I'P and discharged to WOC via
the NPDES System, This facility is a wastewater treatment unit operated under Sect, 4(12
of the Clean Water Act (CWA) and is exempt l'rotn RCR,A pernlitting requircnacnts for
TSD facilities,
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The Chernicztl Detonation Facility (Buildixtg 7(';67) is located approximately 2(X)ft
northeastof the l-lazttrdousWasteMunagementAt'ca, Accessto the situ is rrom it gravel
road (Chemical Waste AccessRoad)otT the Health PhysicsR.escarchReactor accessroad.
The site consistsof two storagemagnzlnes(one for the detonation sheetsand one for the
electrical blasting trips), a detonation trench, and a control area (Fig, 45), The magazines
are approximately4 x 4 x 4 l't und nrc bulletprcxfl', fire-resistant,weather-resistant,theft-
resistant, and ventilated, The magazines arc separated by un enrthen berm about 4 I't
high, The detonution trench is 4 x 1()x 3rX:l't. A 6()-l'traditis i|rotllld the trench is to be
kept clear c_l'cc_mbustiblcmaterialssuchns trees, I)rush,shrubs,nnd tall grass. The
cleared area is enclosedby a chair>link t'ence. 'l'he contrc_larea is the location from which
the wastematerial is remotely detonated, The cleared _lrcaprovidesgoc_dvisual line of
sight from lhc control arcs tt_ the detcmatiorltrench,

The Chernical Dote)harlemF_tcilityoperatesunder an RCRA interim statuspermit
and nn open burningpcrmit undcrTDECrcgulntic_ns, ARCRAPart BSubpart Xpermit
npplicatic)nwill be prcpnred and submitted tr) the TDLC,

4.1.4 StorageFacilities

Scvcrnl l'aciliticsare currently usedl'c)I'the str)ragec)l'haznrdc_uswnstcnt ORNI_,,
asdiscuss,.'.din lhc t'ollowlngsubscctic)ns,The mnjc_rityor wasteis stc)redin 55-gnl drums
in Building 7652',it hasa capacityof 15,125._al. Inventc)ric.st_l'wastein the vitrit)us
stc_I'a_cI'_tciliticsvary mc_nthlybecausethesenrcnsnrc usedt'c_rsinging the wastefor I'inal
dispt_sitic_r_,With the exception of BuiMirtg 7507, the stc_rugel'aciliticsnrc located in the
HaznrdousWaste Mnnagerm'r_tAl'en c_l'l'lhc l.leallh PhysicsResenrchReactor accessroad
nt ORNl.,, (Soc l;'i_, 23)
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4.1.4.1 Building 7652--Hazardou,s Waste Storage Facility

Building 7652 has an _lrca or _li_igroximately24(_)-1't2 with dimensions (1l'39 × 61 tl,
This area includes an outside covered ston_ge area (20 × 30 1l), The building consists ot'
insulated, prefabric_lted panels _lndhas metal stud walls with a 2-h fire nlting. The
building tqoor is 3000-psi concrete and has two coats o1'ma epoxy sealer; curbing is around
the building, The enclosed section or the building consists of five storage areas, each of
which contains _lsump, _lndeach at'e_lis sep_lrated by curbing. The building layout is
shown in Fig. 46.

Building 765,::is used t_ store haz_lrdous wastes that have been packaged, labeled,
_lnd m_rked in _lccordance with DOT regulations. The bulk w_lstechemicals arc plaited in
DOT-certified drums either _lt their point of origin or arter tnlnsl'cr to the facility. A
maximum of 15,125 gal (275 55-gal drums) can he stored tit this facility. Drums stored in
this building are segregated acc(x'ding to the comp_ltibility groupings. When _lsulTicient
quantity of waste to racilitate proper man_lgement is accumulated, shipment and transfer is
arr_lngcd to _tnoi'f-site EPA-permitted TSD facility.

4.1.4.2 Building 7653--Chemical Waste Storage Facility

Building 7653 is 30 x 102 1t 8 in. and has a total area or 3060 lt2. The building is
divided int(_eight sepanlte r(x_ms (stonlge room). The building layout is shown in Fig. 47.
The building is constructed ()1'insul_ltctl prcl'abric_ltcd metal rraming, partitioned with
metal stud walls having _12-h l'ire nlting. Curbing with _ centn_lizcd sump is utilized lhr
each ot' the stor_ge r(_(}ms(except for the water reactive stor_ge room), One of the
rooms is used Ibr an (_t'l'ice_Iatlemergent:y equipment st(_r_ge _re_,
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The facility is used ibr storage of small containers of laboratory chemicals and
process chemical wastes. The small containers (less than 5 gal or 20 lb) 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 Erlergy 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 steel frame, metal siding structure consisting of approximately
1470-ft 2 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 area.

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

O quantities of ignitable, corrosive, and/or extraction procedure toxic wastes, oxidizers, andpoisons; 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---clean 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 exist at the pad. Ramps are provided for equipment access onto the
pad (see Fig. 49).

The storage pad is used to store 55- and 30-gal drums containing used oil
acceptable for unrestricted off-site release. 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 each level. The drums are arranged in rows to provide walkway
space for emergency personnel and equipment and conducting inspections.

4.1.4.5 Environmental monitoring

At the various ORNL hazardous waste storage facilities, the building dikes and
sumps are maintained to prevent cracks and leaks. Any spill in a drum loading area or
storage area is removed immediately to prevent further contamination. Containers arc
always closed during storage and handled in a manner to prevent leakage. In the event of
a spill or release to the env_ronmcnl outside the facility, the ORNL Contingency Plan

O (discussed in The Spill Pre_,ention, Control, Countermeasures, and Contingency Plans forOak Ridge National Laboratory) would bc activated.
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4.1.4.6 Permitting status

Building 7652 is one of two RCRA-pcrmitted hazardous waste storage facilities 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, operates under interim status. Building 7934 stores spent photographic
solution in drums and has bccn 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 facilities.

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 Facifities

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

4.1.6 Status of Support Systems

4.1.6.1 Training

The RCRA Waste Management Operations training course is required of ali

O employees working at waste facilities at ORNl.. under the RCRA.management permitted

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 bnzardous wastes; procedures for
using, inspecting, repairing, and replacing emergency and monitoring equipment;
communication or alarm systems; response to fires or explosions; response to hazardous
material spills; and shutdown of operations. The training includes a written examination
that is retained on file at ORNL.

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

The waste minimization training course is recommended for generators of ali
wastes. Specific guidance is given on what waste minimization is, why it is a gcml at
ORNL, who is responsible for implementing waste minimization efforts, how it can be

implemented in the divisions, and what each employee's role is in implementing waste
minimization. In addition tc_the formal training programs, an employee awareness
program is in progress. The campaign to heighten sensitivity to waste minimization
concerns includes such things as annc)uncemcnts in internal publica!ions and publicity for
programs or projects that have been successful in minimizing waste prc_duction. Part of
this campaign also includes an incentive program that will recognize individual ORNL.
employees who [,rovidc waste minimizatic_n suggesticms.

®



12O

4.1.6.2 Certification

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 the waste-handling procedure include (1) request for waste disposal (completkm 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, (5) 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 facilities, (10) packaging and labeling for cfff-site
shipment, (11) on-site storage or treatment, (12) data entry into the tracking systc.m, and
(13) off-site shipment tk_rtreatment/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 base management

Information on hazardous waste handled at ORNL is maintained on a wtriety of
computer data bases. In general, these data bases track generation, storage, and disposal
of hazardous waste. Examples of these data bases include the Hazardous Waste Tracking
System (HWTS) and the PCB Tracking System (PCBTS). Both bases are on-line, user
friendly 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 dcsigncd
and developed as a joint effort between staff in the Environmental Compliance Section
within the Office of Envircmmental Ccmlpliance and Documentation and the Computing
and Teleconamunications Division. HWTS management and maintenance functions are
now carried out by the HWOG.

The purpose of the HWTS is to aid ORNL staff in managing its waste disposal
program and in complying with reporting requirements within safety and envircmmental
regulations. The system prcwides rile maintenance capability, record query, and
management intk_rmation reporting. Monthly billings, annual summaries of waste handling,
and division generation quantity totals are among the reports that are generated routinely.
Thc annual summary rcports generated by the system include the hazardous waste stream
rcpc_rt, the offsite shipping report, and the detailed report for treatment, storage, disposal,
and recycle facilities. Other reports required by management can be programmed by
Computing and Teleccmamunications Divisicm personnel. Output can be tct the ternainal
or to a disk file t'c_rsubsequent printing.

Tct ensure accuracy c_l"the data within the system for repc_rting purpc_ses, extensive
dala validaticm is cctnducted by lhc stat'f in the Envircmrnental Cc_nlpliarice Sectic)n arid the

HWOG. Four ditTc,rent data files are used withiri the system including waste itcin
informatic_n, waste cc_mpctsition t'¢_rmixtures, radioactive waste inl'ormatic_n, and general
acc()unt int'ctrrnation. Data input for the waste item file include (1) itenl number l'rom the

in-hc_usc waste dispersal t'c_rm;(21)wa,<;it.'.desci'iptic_n; (3) radicmctivi',y 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 inventories 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 miscellaneous 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 generation 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 tiWOG, include
(1) waste descriptions, (2) dates and quantities 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 %lblc 16. This table indicates the project title, TEC, funding type, and the respective
FY for funding.

Table 16. General l'_antproject R_rhavar&mswaste facilities
at Oak Ridge Nationallaboratory

'l'l!t'7' Funding Fiscal
Title ($ x 1(100) type year

Polychlorin_lted $2(10 I?.X 1989
biphenyl/hazardouswaste
storage, Building7652Annex

'q'otrd estimated cost.

4.2 GASEOUS WASTE

A wide variety of research and operational activities at ORNL utilize compressed
gases that are procured in cylinders. When empty, the cylinders are usually returned to
the distributor, and a deposit fcc is rcl'undcd. However, some cylinders bccome damaged
and cannot be returned to the vendors. The most t'rcqucnt damage is in the form of stuck
or leaking valves.
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4.2.1 Strate D, O

The management strategy for the treatment of damaged gas cylinders at ORNL
(Fig. 44) is to maintain facilities (1) in compliance with RCRA requirements t'or handling
of hazardous gases and disposal of "empty" containers, (2) in compliance with CAA and

NESHAP requirements and associated state permitting requirements 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-tc>
know requirements, (5) with protection for workers ['rem physical and chemical hazards,
and (6) with a cost-effective solution tk_rtreatment. The current strategy involves the
venting of compressed gases to the atmosphere in an isolated area in accordance with
regulations and in a way that protects worker safety and health as well as the environment.

4.2.2 Generic _dption and Characteristics of Waste

Thc HWOG receives damaged cylinders cmd manages them as hazardous waste.
Excess gas cylinders that are not returnable are also managed as hazardous waste. Data

supplied by the generator tire entered into the HWTS. Volumes of gas cylinders vary
l'r'onl 1 to 5(1 l't_. A wide variety of gases tire contained including oxygen, nitrogen,
hydrogen, acetylene, propanE, chlorine, ammonia, freon, and sulfur hexalluoride.
Approximately 12 leaking cylinders are handled per year,

When a gas cylinder is found to be excess, damaged, or leaking, the generator
notifies the HWOG. The HWOG determines ii' the cylinder poses a potential hazard or
emergency. Ii"the gas cylinder does not represent an emergency, the HWOG removes the
cylinder and transfers it to the Leaking Gas Cylinder Area.

In the event that the gas cylinder does represent tin emergency, the HWOG
immediately removes the cylinder and places it in the Leaking Gas Cylinder Area. As

time permits, the generator completes a "Request for Disposal" lk_rm. 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 Area is described in
the i'olh_wing paragraphs.

4.2.3 Treatment Facilities

The Leaking Gas Cylinder Area tit ORNL is used for the venting ot' damaged and
excess gas cylinders. This area is located at a remote site (i.e., away t'ronl inhabited areas)
off c_l'Ramsey Drive and the Mcltcm Valley Access Road. The area consists ot' a cleared

site covered with gravel and surrounded by a fence with a locked gate. The cylinders are

held in the area until the contents have bled ot'f. Afterwards, the undamaged cylinders are
returned to the vendors, and the damaged cylinders are temporarily steered until prc_perly
disposed of at the Y-12 Site Sanitary Landfill li (SLF II).

4.2.3.1 Environmental monitoring

Other than overall site monitoring requirements, direct monitoring c)t' the
envircmment at the Leaking Gas Cylinder Area is nc_t required. Personnel monitoring i':
ccmductcd during these operaticms tc) ensure worker safety pursuant tc) OSIIA standards.
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4.2.3.2 Permitting status

The provisions of the CAA are regulated by the TDEC through the Tennessee 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 facilities 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 pi'eviouslYdiscussed.

4.2.4 Storage and Disposal Facilities

No storage or disposal facilities currently exist specifically for gaseous hazardous
waste at ORNL. Upon generation, gas cylinders are either returned to the vendor or
released at the Leaking Gas Cylinder Area. Empty damaged cylinders are discarded in the
SLF II.

O 4.2.5 Status of Support Systems

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

4.2.6 General Plant Projects

No GPPs are currently planned for hazardous gaseous 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 nldioactive components are regulated
under the AEA. Regulation under both of these acts has ew_lved because the handling
and disposal of mixed wastes inw_lves both toxic and radioactive hazards and because there
is no regulatory program that deals specifically with mixed wastes. DOE Order 54(R).3
states that "whenever 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 are both hazardous (Sect. 4) and radioactive.

5.1 SOLID AND LIQUID WASTES

Examples of mixcd waste generated at ORNL arc cleaning fluids and oils removed
from systems operated in contaminated environments as well as scintillation fluids that
contain radioactive tracer elements used for chemical and biological analyses. In addition,
small quantities of a wide wlriety of mixed wastes are gcncrated by ORNL R&D and
operational activities. These wastes fall into hazard categories such as PCBs, corrosives,
oxidizers, poisons, and flammables. Since liquid and containerized gaseous wastes are
considered "solid" wastes by the EPA and are subject to respective solid waste regulations;
solid, lictuid, and gaseous 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(R).3, 5480.3, and 54(R).2A, CAA and

NESHAP regulations (it' air emissions are generated), and OSIIA worker right-to-know
requirements. The Sect. 84 AEA requirements regarding by-product material were
clarified 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 the AEA. This rule provides the EPA or the State agency (if authorized)
with an oversight role in the management ot" by-product materials containing RCRA
hazardous wastes. 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-efl'ective solution from
the perspective of both ORNL and Energy Systems. Destructic_n or treatment to render

the wastes nonhazardous is pret'crred. Currently, except for some scintillation wastes,
commercial treatment is not awlilable. No on-site treatment is awlilable l'or most mixed

wastes or planned at this time. Until methods become available, these wastes must be
stored on-site. Additicmal characterization and evaluation is needed to determine

acceptability for treatment at the TSCA incinerator.

ORNL is currently steering two categories of mixed waste (i.e., spent solvents and

acids) that are subject to RCRA land disposal restrictions (LDR.) including the storage
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prohibitions, Storage oi' these two mixed wastes l'()rgreater thtm 1 year constitutes
noncompliance under the RCRA regulations, In May 19_X)the final "third" ()1'the I_,DR
(which contains numerous constituents found in ORNL mixed waste) became efl'ecttve,
and the remaining mixed waste stored at ORNL could have been prc_htbttcd t'rom storage,
However, the EPA instituted a 2-year national capacity variance for third/third mixed
wastes, Meanwhile, thorough characterizaticm and segregation oi?the waste is planned as
well as ewduation 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 are sometimes generated when oils are removed from
systems that have operated in radiation environments, Radiation levels in these oils is
typically low (<10 torero/h). ORNL's generation rate for waste oils is quite variable.
These wastcs largely consist of wlcuum pump oil, axle oil, refrigeration oil, mineral oil, or
oil/water mixtures. Radioactive contaminants include 14C,3H, 238U, 239pu, 232'I"h,21°Pb,
8SKr,and others. Radioactive-contaminated oils are being handled as RCRA waste, The
strategy for dealing with these oils may change in FY lC_)2when new EPA regulations on
used oils are issued,

The principal components of scintillation fluids are toluene and/or xylene, culture
medium, miscellaneous organics, and various radk_isotopes including 3H, 14C, 32p, and 131I.
The maximum radiation surface dose 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, mcrcury-
contaminated solid wastes, waste solvents, corrosives, poisons, and other process wastes,

No hazardous wastes are permitted in TRU waste packages unless contaminated
witla TRU material. It7the hazardous waste is cocontaminated with TRU material, the
package must be labeled appropriately, and the hazardous waste must be treated or
packaged to ensure i_o degradation of the waste container over its design life, Further
discussion of the managcment oi; TRU mixcd waste (gcnerally lead and mercury is
presented in Subsect. 3.1.1 of this plan.

Although little has been generated tc_date, radioactively contaminated soils with
hazardous components are expected to be generated from construction, clemolition, and
site remediation activities. The potential exits l'c_rge_leration of large quantities of soils
containing mercury, lead, and/c3rorganic cc_ntaminants.

5.1.3 Treatment Facilities

ORNL has no facilities t'c_rthe treatment c_t"mixed waste, Corrosive mixed waste
could go to the LLLW System or the PWTP.

5.1.4 Storage Facilitic.'s

Mixed w_tstc is stored at several facilities at ORNl_,. Drum steerage l'c_rscqid _lnd
liquid mixed waste is currently being utilized at Building 7654, Building 7507W, _lnd
Building 7823 as outlined in the t'c)llc)wingsectic_ns. Bulk stc_rttgeof waste c_ilsis also
prcwided by tanks 7075 _lnd 783()a. These t_lnksprcwide a tot_tlsteerage capacity of
92(_) gal. Tank 786()a was used for mixed c_ilyw_lsteuntil early 1_)1 when the cc_ntents
were transferred tc_tank 7830_1.
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5.1.4.1 Building 7654---l.xmg-Torm l.h_,ardous Waste Storage Facility

Building 7654 ts Ioclltett Irathe Hazardous W_tste M_ua_tgementArea t)lT the Health
Physics Research Reactor Access Road and has _marea of _ll_proxhnately17(_)-l't2 with
dimensions of 39 × 42 ft, The building consists of Insulated, prefabricated p_tnelsbuilt ¢_n
a concrete floor surrounded by 6-ln.-hlgh curbing, The tnslde (_fthe building ts divided
Into five storage areas, each having a centr_dly loc_lted sump and divided by curbing, An
elevated aisle divides the building with three stor_tge areas on one side and two storage
_lt'eason the other side, The building hlyout Inshown on Fig, 51,

Building 7654 is used for stt)rtlge o1'mixed LI, LW, The majority are bulk
scintillation t'luids _lnd scintillation vials. The majority t)t' mixed wastes th_it _lre transpt_rted
to Building 7654 are cont_tined in 55-gal drums, Occasionally, 30-gal drums and sturdier
containers _tre received. Ccmt_linerssmaller thtln 3()-gal are either ctmabtned with
compatible waste or hlb-p_lckett, The maximum Inventory ot' drums In storage at l_taygiven
time ts 3(NIitottll captlcity is 16,500 gld, Double stllcklng iii' drums is employed tt_ mlltntllln
_ldequ_lte_lislesp_tce. P_lllcts _re pll_ced between the double l_ycrs (_1'drums,

5.1,4.2 Building 7507W--mixed w_ste storage pad

Building 7507W, lock,ted within the ORNl., Complex, is a covered 40-t't:_concrete
p_tt with _ 4-in. elevation dit'l'erence between the middle _ntt the edge of the p_ld
(Fig. 52). The middle of the pl_dcont_ins a sump (1 x 4 × 2 l't). The p_d i:_used l'(_r
storage t_l'55-and 30-gal drums _t' mixed waste, 'Fhe drums are plllced on p_llets t_nd
double st_cketl, and _re _rrataged in rt_wstt_provide _lsle splice for personnel and
equipment. The tt)t_l C_l)_city()1'the l)t_dis 22,(1{)0g_l, ()r 4(N)55-g_1drums.

Wastes st()red _t this l'_tcility_'e simil_r t() th()se stored in Building 7654; they
ct_nsist ()1'scintilla_tionc()unting vi_ls tenth, thing (_rgl_nic_nd in(_rg_lntcmixtures
contamin_ted with l(_wlevels of r_ctioactivity. Toluelae _nd xylene are regular ct_nstituents
of th_: mixtures. Radionuclides present include 3|t, I'IC, 3_p, l_ntl131I, Other waste stored
includes org_nic w_stes, c_rcinogelaic w_stes, mcrcury-cont_mintlted solid w_lstes,waste
(_ils,wt_stc solvents, _llldother pr(_cessw_tstcs.

5.1.4.3 Building 7823---mixed w_ustestorage

Building 7823, located in SWSA 5N, is _ 42(1_)-1't? single-level, semi-uladei'groulad
building with ii concrete t'l(+(+t',steel SUl+pt)rts,wire l'tibric ceiling, tind rnetiil i'o()t' lind willis,
The filcility will hold iipl_rt-+ximiitelyII(R)55-g+11drums. Wilstcs curl'ently st(_i'ed in this
I'acility include mixed wliste (+ils,s¢+lvents,ilnd ¢+therpr(+cesswiistes.

5.1.4.4 Tanks 7(175and 7830a--bulk mixed wlusteoils

T_nks 7()75 _nd 7F,13()_tpr_wittc _ tt_tal c_pl_city_l' 92(_)g_l t'(_rmixed w_stc oils.
"F_nk783()_, lt_cated ne_r the NI1F inside 13ui!c!ing783();_,l_rovidcs stor_ge t'(_rw_ste (_ils
cc_nt_minatcd with spent s(_lvents,methyls,_nd ratli(_l(_gic_lc¢_nstitucnts. The t_nk h_s _
nomin_l c_p_city (_1'5(N)0g_l. T_nk 7075, l(_c_tcd in tl_c '71_)11Are_ e_st _t' the m_lin
ORNl, Complex, provides st(_r_gcl'_r w_stc (_ilsc(_nt_min_tcd with r_dit_ctive na_teri_l.
This t_nk currently ct_nt_ins :_tIc(_nt_min_ted _il. 'l'tac t_nk ta_sa n_min_l c_p_city (_t'
42(_1g_l.
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5.1.4.5 Environmczntal monitoring

The facilities used for mixed waste storage at ORNL are maintained to prevent
contaminant releases to the environment. The facilities' curbed dikes and sumps are
inspected for cracks and leaks; any spill is removed Immediately to prevent contaminatkm,
Containers arc kept closed during storage and handled in a manner to prevent damage
and leakage, The bulk storllgc tanks tit ORNL are also ii_;pected and mairltaincd in
similar manners according to the requirements outlined in 40 CFR Pt. 265,

5.1.4.6 Permitting status

Buildings 7654, 75(17W, 7823 and tanks 7075, 7830a, 7860a are currently operating
under interim status, Tanks 7860a and 7(175 and Building 75(17W are scheduled for
closure to begin by November 1992, Buildings 7823 and 7934 (currently a hazardous
waste storage facility) arc to be upgraded and permitted for mixed waste storage,
Coriscflidated RCRA Part B permit applicatkms for ttae two types of RCRA storage
facilities (i,e,, TRU mixed and non-TRU mixed) will be submitted to the TDEC in 1992,
A Part B permit tipplicatkm for tank 783()a was submitted to the TDEC in
Now:tuber 1_91. The status of the TRU-mixed facilities is discussed in Subsect. 3,1.1.

Table 26 in Subsect. 8.1 of this phln provides the current operational and permitting status
c_l'ORNL TSD facilities,

RCRA Sect. 3(Xi4(j) prohibits storage of LDR wastes except "solely for the
purpose of accumulatkm of such quantities of hazardous waste as ne,.s'cssary to t'acilitate l_i
proffer recovery, treatnlcnt, or disposal," Implementing regulatkms in 4(1 CFR Pt, 268,50

v

phlce the burden of demonstrating noncompliance orl the EPA during the first year of
waste storage and the burden of demonstrating c()inpliance on the waste generator for
waste stored beyond 1 year.

ORNL mixed wastes that have been determined to be stored in excess c)f the

l-year limitation imposed by the I,DRs because o1' the unavailability of treatment c)r
disposal facilities arc listed in Table 17. These waste streams are comprised ()t'
radk)actively contarninatcd acids, California I.ist wastes, and radioactively contaminated
solvents (including scintillation fluids), Mixed wastes in Table 17 include only those mixed
wastes (and amounts of those wastes) placed in stc)ragc after the LDR ctTective dates.
T'his int'c)rmatk)n has been furnished to DOE-HQ in supl)ort for the preparation c)l"the
Oak Ridge LDR Federal Facilities Compliance Agreement.

'l'aNe 17, Mixed wasle piltceal In 'slorage after _tppllcable land dl.s{lixsal

regulatkm elleettve tlatim (through !')ecember 1990)

Ouanlity
(:cmmmn name I!I'A code" (kg)

Slmm solvents 1:(14)1,I,'(X)2, I;(X)3, 43,450

(h'lcludhlg scifltilhtti(_la fluids) I;'0(14, !,'005

Acid,,, (liquid) I)002 2,94()

('.alil'c_rilia l,ist wastes l)()(I,1, 1)()()0, l l()C".s 206 ., /
v

"LI,S. !!nvirilnrricnlal l;rc_leclit)n Agent"y,
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5.1.4.7 Facility status

Mixed waste stc)rage awlilabllity at ORNL is severely limited at present;
approximately 100 drums are generated on an annual basis, Although scintillation fluids
are periodically 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 wfiume 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 storage
space at the K-25 Site and other options are currently being investigated,

Two new mixed wa_;testorage facilities 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 1_)1. 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 10(X)GPP; the TEC is $75K, This
upgrade will provide a staging area for contaminated, recyclable lead or hazardous waste;
expected operatk)nal startup date is September 1_)2,

5.1.5 Disposal Facilities

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

5.1.6 Status of Suptx)rt Systems

5.1.6.1 Training

ORNL training courses are offered for both the generators oi' 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 (Subsects, 3.1.2.6 and 4,1,6,1),

5.1.6.2 Certification

Detailed procedures for mixed waste management including characterization and
certification activities are contained in the ORNL tlazardous Waste Operations Manual,
WM-SWO-401. During FY 10()3 a R)rmal certification program for ORNl, mixed waste
will be developed. As part of this program, the requirement for generator certification
including tr,fining wt,IIbe l'()rmalized.

5.1.6.3 Data ham management

A computerized data base is available t'()r tracking ali mixectwaste, as well as
hazardous waste, processed at ORNl,. This data base is used primarily l'or record keelring,
accounting and billing, and generating ar_nual rel)t)rts required by the state and the EPA.

=

II;',
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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 illformation 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 facilities 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 p_mt projectsfor mixedwaste facilities
at Oak Ridge Natkmalla_toty

"FI_,C". Funding Fiscal
Title ($ x 1000) type year

,Expandmixedwaste storage 415 EX 1989

Upgrade Building7507 75 EX 1990

MixedWaste Storage Facility 1050 EX 1993

"Total estimated cost.

5.2 GASEOUS WASTE

Ali mixed gaseous wastes at ORNL are discharged into the 3039 Off-Gas System
/br treatment (see Subsect. 3.3.3).



6. SANITARY WASTE

Sanitary waste at ORNL includes solid wastes generated from steam 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 tbllowing subsections. The state of Tennessee
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 t'ree liquids
include filter cake from the Coal Yard Runoff Treatment System (CYRTS), fly ash from
the ORNL steam plant, general refuse collected in trash cans and dumpsters, and
construction debris. A brief description of each waste stream is provided in Subsect. 6.1.2;
the overall management strategy follows.

6.1.1 Strategy

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 increase as a result of transportation, emplacement,
monitoring, and new site development costs. Economic incentives to reduce volume
continue tct grow.

6.1.2 Generic Description and Characteristics of Waste

The waste streams described in the following paragraphs ccmstitute solid sanitary
waste at ORNL. Upon generation, efforts are taken to allow for the segregation of these
waste streams so that no free liquids are present prior to subsequent handling. Similar
efforts 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 leached from the coal pile. The precipitated solids tire removed
by clarification and arc further processed by vacuum filtration with diatomaceous earth.
The resulting filter cake, a special waste generated at tin average rate of 3 yd3/week, is
disposed of at the SLF II.

About 28,0(R) tons/year of coal containing about 8% ash is burned l'or steam
generation at the ORNL steam plant. Bottom ash l'rom the fire side of the boilers is
pneumatically conveyed to the storage silo, as is lly ash t'rom the electrostatic precipitators
that capture the airborne fraction. The ash is loaded from the silo into dump trucks and

is transported to the SLF II at an average rate ot' about 12 yd3/day. Steam plant ash is
specifically cited in the state permit for the SLF II.

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 refuse

is compacted and reloaded onto trucks for transport to the SLF II for disposal. "Fhe
volume of general refuse is estimated to be 37 yd3 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. Ali other construction/demolition
materials including concrete, asphalt, and asbestos are disposed of at the SLF II.

6.1.3 Treatment and Storage Facilities

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 irl Subsect. 6.2.3 under sanitary liquid waste treatment facilities.

6.1.4 Dislxmal Facilities

The SLF II is the primary sanitary waste disposal site tbr the ORR. With the
exception of clean-soil and rock, ORNL sanitary waste and nonradioactive asbestos waste
are now directed to the SLF II. Soil and rock are deposited at the Y-12 Site SLF II dirt

O fill area. Deliveries to the site arc carefully controlled and recorded to prevent theintroduction of prohibited materials.
Located on Chestnut Ridge, south of the Y-12 Site and about 6 miles east af

ORNL, the SLF II 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, one upgradient and two downgradient, 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 Permitting status

The state of Tennessee 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 II 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 each individual waste is

O obtained. As required by the Tennessee Hazardous Waste Act, no hazardous waste shallbe accepted at the SLF II.
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In addition to these general requirements, the SLF II 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
excluded from disposal. The permit allows disposal of special waste including asbestos, fly
ash, and coal yard runoff sludge.

The SLF II is projected to be filled to permitted capacity between November 1992
and May 1993. The exact fill date 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 II, which is

projected to reach capacity in FY 1_)2, by utilizing alternative disposal methods for
selected sanitary/industrial wastes. A new industrial landfill is being planned at the Y-12
Site to provide for the continued disposal o1"solid sanitary waste. Industrial Landfill V will

be constructed as part of an FY I_X) LI project. The current projection for placing the
: landfill in service is June 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 Suptx)rt Systems

6.1.5.1 Training

No training is provided spccifically for sanitary waste generators; however, waste
minimization training and other waste management personnel t :ing is provided to
employees involved in waste operations at ORNL (Subsect. 4.1.6).

6.1.5.2 Certification
¢.

A major issue in sanitary waste management at this time is certification that the
waste meets WAC for the disposal facility. Exclusion of radioactive and hazardous
materials is the primary concern. A certification program is needed to develop and to
implement screening methodologies and administrative controls along with attendant
generator training and documentation.

6.1.5.3 Data base management

Information on asbestos waste handled at ORNl_, is maintained on the Asbestos

Tracking System. This system provides data on ORNL's removal (via buikting demolition
or renovation) and disposal ot" asbestos. Information includes volume, weight, waste origin
(demolition or renovation), waste type (t'riable or transite), date of remcwai, radioactive

ccmtamination, and final disposition. Responsibility for the management ot' this data base
has recently been transferred l'rona the staff in the Environmental Compliance Section to

lhc Waste Management Operations Group. This system is used to generate quarterly
sumnlary reports on asbestos activities and to compile yearly dispc)sal tc)tals for other
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hazardous waste reports. A data base management system does 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,
either directly or following treatment, to WOC. These sources at ORNL include

(1) sanitary sewage wastes from Bethel and Melton valleys, (2) area runoff of rainwater,
and (3) point sources (e.g., coal yard runoft).

6.2.1 Strategy

The management strategy tbr 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 concentraticms of these
materials at the outfalls below the limits specified.

The impact of direct discharges of once-through cooling water on the toxicity of
streams has been measured through the Biological Monitoring and Abatement Program.

Because potable and process water contains residual chlorine, once-through cr?oling water
contributes to the toxicity of area streams. Facilities are being built to recycle or to treat
these streams to reduce the anaount of residual chlorine entering WOC. Analysis of
stream toxicity to aquatic life continues through this program as required by the ORNL
NPDES permit.

Sanitary waste is minimized by wastewater segregation and maximizing treatment
efficiency by developing improved techniques of characterization, treatability studies,
alternatives evaluation, toxicity testing, and process modifications. A programmatic
objective is to analyze each source of contamination to develop methods to reduce
contaminated effluents requiring treatment prior to discharge.

6.2.2 Genetic Description and Characteristics of Waste

Sanitary sewage wastes are collected and treated separately from other waste
categories. Sanitary waste at ORNL consists of typical industrial sanitary sewage from the
Bethel and Melton Valley facilities, where approximately 5200 people are employed.
Wastes from area 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 runot'f 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, runoft" from the coal pile is produced. This runoff, which is actually a leachate,
is acidic and contains coal finks as well as some heavy metals. Cooling tower discharges
contain algae-retardant chemical additives that can be toxic to aquatic life. Ali
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nonradioactive process wastewater is treated at the NRWTP including the el'fluent from
the PWTP.

Segregation of process waste from nonprocess waste according to WAC is being
implemented to imprcwc 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 ot' the process wastcwater stream will ensure that hazardous
materials are not released to the watershed. Segregating surface water, rainwater runoff,

and once-through cooling watcr from process waste will reduce the volume of process
waste requiring treatment and the amount of radioactive secondary waste generated 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 treatment is being eliminated: from the PWS by lining pipes to prevent leakage.
Groundwater that is contaminated is being transferred tk)r appropriate treatment facilities.

6.2.3 Treatment Facilities

Thc storm sewer system lhr 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 Creek, WOC, the Northwest Tributary, and Melton Branch.
Figs. 54, 55, and 56 show the location of discharges from tlm Sturm Sewer System to the
watershed.

Most of the Storm Sewer System is constructed of reinforced concrete piping that
ranges in diamcter from 8 to 30 in. Piping has bccn placed in trenches that were typically
backfilled with gravel. The system contains catch basins that drain arcas in Bcthcl and
Melton valleys. Typically, storm sewer piping has bccn installed at a highcr elewltion than
other piping systems within the main plant area.

The sanitary wastewater treatment facility, located in Building 2521 at the west end
of ORNL near the steam plant, serves a major part of ORNL. Sanitary wastes from the
main plant and from HFIR, which are trucked to tlm plant, are treated by the facility
before release to WOC. The facility consists o1' an in fluent pumping station equipped
with comminutors (to break up solids) and level controls, chlorination equipment, flow
recording and effluent sampling equipment, a Parshall flume and chlorine contact basin,
and a controllaboratory building (Fig. 57). Upgrading of the Sewage Treatment Plant was
completed in September 1985. This involved the addition oi"a packaged extended-
aeration treatment plant, an average/peak flow Head Box System, a sewage pumping
station, a tertiary Filter System, inflow/infiltrati¢)n rehabilitation of the sewage piping, and
modifications to existing facilities including the West Lagoon, the sludge-drying beds, and
the influent pump station.

The wastewater to be treated in the Coal Yard Runoff Treatment Facility
(CYRTF) is pumped into the pH adjustment tank where it is mixed with a lime slurry
from the lime slurry tank until a pH ot' about 10.5 is c)btained (Fig. 58). Studies are under
way tc_replace lime with magnesium hydroxide to reduce effluent toxicity. From the pH
adjustment tank, the wastewater flows to the clarifier where polymer is added and the
solids are settled. The solids from the sc.ttler are stored in the sludge steerage tank until
enough sludge has been collected to be dewalered by the rot_try drum vacuum filter. The
liquid effluent from the clarit'ier enters a recycle tank where sulfuric acid is added tc_ _t

i
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ORNL DWi le-Oil

ztctju.,,tti_,"pI-t of the wastcwatcr tc_the 6.0 tt_ 9.0 rllngc. Thc cl'flLlcnt l'rom the recycle
t_tnk t2<,,.vsto _ldisch_lrgc b_tsiri bcl'orc being disch_lrgcd to WOC ttlr(_ugh _lriNPDES
discharge point. The t'_lcility is dcsigricd t¢_recycle the wastcw_tcr _lutomatic_llly to the
recycle t_lrlk should the plI rcc(_rctcr (_r turbidity meter indic_ltc that ftlc' w_istcw_ltcr d(_cs
not mcct cMucnt criterion.

6.2.3.1 Envir()nmcntal monitoring

Envirtmrncnt_il na_rlilt_rirlL,_lt ORNl. incll.l(.tcssurvcillallcc _t' ,',;Llrl'accwater ailet

gr(_undw_ltcr quality. IITll)lcmcnt_lti_n _1' this system invt)lves n_.)lwily the location arid
_lX'iliti()ri _)1"approl'Jri_itc st'i-_s()rdc,,'iccs hut aim tlac l'_lt:iliticsarid cquilm-lcrit l'or i'cccil)t
;trld r)rcscritati(m _)t'the (.tillll _iilclatlllrt_llri;.lic rri(xtclirig arid prcdic'.tivc cllt_ability,

Walcr iiild bi_lt)_ic_ll rl-l(iriitt)rin!_ ilctivitics iil OltNl, arc:dcl'irlcd hy iilc Old.NI,
I'4PD[:_Sl)¢rrriit iiiicl I'_yI3()[:! t_Liiclt_'lirlcsl'<)i'cilvir()rlrriciltlll ril(_ililt_ring lind survcillarlc'¢
_lr_.)uricli-luc:lcarl'iit:ilitics. Irl rc,',;ix_l]sc,,ii) DOI! i2,uiclt.'.liix'stt>rc'.rivirt_i-lrnt.,l]talrrl()riilt)riili2,,
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flow and concentration data arc collected to determine discharges of n(_nradiological
constituents from ORNLproccsscs. Under thecurrcntNPDESpcrmit thcrcarcovcr 15()
monitoring stations, and point sources arc monitored at their point ol" discharge into
receiving streams. The biological monitoring program includes the c(_llcction of fish, milk,
soil, and grass for invcstigatkm ot' pollutant movement within the food chain.

6.2.3.2 Permitting status

Facilities for waste trcatmcnt must be awlilablc for both current and future

activities, F,nvironmcntal risks, as well as risks to the health and safety of the public, will
bc minimizcd by ensuring that ali discharges from ORNL s{)urccs comf)ly with the
requirements o1' ali apfflicablc environmental regulations,

Current regulatory rctluircmcnts for ORNL include the CWA, the SDWA, and
DOE orders. At present, the water and bi(flogical rnonit(_ring activities arc in compliance
with applicable regulatory requirements. I lowcvcr, this situation could change shc)uld any
or ali ot' the l'(_ll(_wingct_nclitions develop: (I) authority to regulate ractiol(_gical discharges
is granted to the EPA and the state t_l"Fcnncsscc, (2) guiclclincs I'_r cnvircmmcntal
surveillance arc (:harlgcd by D()E, or (3) rm_nitoring of surface waters l'roln SWMUs at
ORNl_, is determined to lie within R.CRA pr(wisions. ConscqtJcntly, the strategy li_r water
and biok}gical monit(_ring is to cwlluatc potential regulatory changes (}r new rcgulati(}ns t{_

dctcrminc whether addilk_nal capat'_ilitics (_I'new equipment will bc required li_r future
c__ml)l ianc,c.

'Fhc ORNl.. NPI)ES permit bccarnc cl'l'cctivc April 1, 1986. The permit authc_rizcs
ORNl, to discharge to the Clinch Rivcr, WOC, Northwest Tributary, Melton Branch, Fifth
Crock, First Crock, and Bcardcn Crock Enlbaymcnt t_t' Mcltt_n Itill |.,;,lk(2ill at:cc_rdanc.c
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with elTluent limitations, monilia'ing requirements° mid other uonditkms set Forth in tile
permit, ORNL _llso obserwes _tFederlll Facilities Compliance Agreement th_lt sets ii_rth
plains _tnd dlltes for the cltmintttion of untreated disch_lrges nnd c()nstruction o1' tretttment
t'_milittes,

6.2.3.3 Facility status

The CYRTF will he upgraded to use magnesium hydroxide instc_td of lime to
reduce the toxicity oi' the effluent l'rom the t'_mtlity, The CYRTF mW _tls¢)be used for
treatment of regenerunt solutions t'rorn the ste_m plnnt boiler makeup-water
deminer_llizers, Feasibility studies have been condticted, [lhd nn engineering study and
estimate will he pcrt'ormed, In the event that the results nrc cost-effective, the CYRTF
will be upgr_tded to handle this waste stream, which will result in increased use ol' the
treatment system, Otherwise, this waste stream will continue tc) he tre_lted _tt the
NRWTP,

6.2.4 Storage and Dislx_al Facilitit.,-s

Sanitary liquid waste at ORNl. is c()llected, treated, nnd discharged nccortling tr)
the parameters set t'()rth in the NPDES permit for the site, Storage und disposal l'_cilitics
for this type o1'waste have been addressed in the discussi()n ()t' the snnitary liquid waste
treatment facilities (i,e,, collection t_inksAmsins and dischllrge points),

6.2.5 Status of Suplx)rt Systems

ORNl. provides training comnaensur_lte with the empl(_yee's jtfi_ resp()nsihility. No

specific certification or clat_l base nlilllilgelllurlt pl'()gr_llll currently exists t() address sanitary
liquid waste at ORNL other than the rcl)()rting requirements established in the NI)I)ES
permit,

6.2.6 General Plant Projc, cts

A listing of n pre)pr)sod LI for sanitary waste Facilities at ORNl_, is pr(wided in
Table 19, "I'taistable indicates the projecttitle, TI!_C?,l'unding type, and the respective
l'iscal year for I'unding.

Table 19. lane item project hw ,sanitary w',Lstc f_.tlitk..'s
at Oak Ridge Natk)rml lalx_lt{xy

'1'1£(7" Funding Irisc_tl
Title ($ × I(RR)) lyim ycm'

Sanitary Sewer System 16,,2(R) liX 1903

upgrade

"'l'(Ht_l estimated c()st.



7. DECOMMISSIONING OF RADIOAfYrlVELY CONTAMINATED FACILITIES

ORNL has many radioactively contaminated facilities, both operational and
inactive, that must be nlanaged in a manner that protects the health and safety of
personnel and the general public as well as the environment and that eventually wtll
require D&D, Also, future facilities 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 no known releases have occurred.
The D&D Program is very closely 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 is directly responsible for
the surveillance and maintenance (S&M) activities at inactive waste sites and the S&M
and decommissioning activities for the surplus facilities. Management of these sites and
facilities is cotJrdinated through the Energy Systems ERP and the Decontamination and
Decommissioning Program (Fig. 1). The ORNL waste management activities associated
with decontamination of radioactively contaminated facilities can be divided int_ four
areas: operational tactlttie:, inactive or surplus taclhtles, future lacdltles planning, and
D&D activities.

7.1 OPERATIONAL FACILITIF_,S

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. The operating organizations are responsible ibr maintaining the records for
assigning fiscal responsibility for D&D.

The operational sal'cty of ali active facilities are under the purview of the ORNL
Director of the Office of Operational Readiness and Safety. This office and various
Director Review Committees review the safety aspects associated with the operation of ali
new facilities and modifications to existing facilities. In addition, this office conducts
periodic safety reviews and audits of ali operational facilities. The Director Review
Committees include the Radioactive Operations Committee, the Reactor Operations
Review Committee, and the Accelerators and Radiation Sources Review Committee. In
operating facilities where, as the result of past facility operation, contamination is detected
outside the facility proper (e.g., groundwater contamination), the ERP will be responsible
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 facilities. The overall strategy for the management of these inactive facilities is
(1) to maintain and to monitor the.,;e f_wilitiesto ensure that the radioactivity is contained
in a manner that limits exposure tc_personnel and the general public and protects the
environment from potential hazards _lnd (2) to plan for D&D o1'these facilities.

1A_
I "I"_)
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The SFMF was established at ORNL in 1976 to provide collective management of

ali 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 iaentification. The defense surplus facilities

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. In 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. Facilities included in the Decontamination and
_mksskming Program since 1976

Facility
number Facility name/description

3001 Oai¢ Ridge Graphite Reactor (OGR)
3002 OGR Filter I-lou_

3003 OGR Fan I louse

3005 Low.Intensity Test Reactor (LITR)

3018 FLxhauststack for 3003 (OGR stack)

3042 Reactor experiments (ORR)"

3077 Air ccx31er(LITR)

308/ Heat exchanger (OIl.R)

3505 Metal Recovery Facility

3506 Waste evarx)rator
3515 Fission Product Pilot Plant

3517 Fis.sionPrcxluct Development I_l:x_ratory (inactive
cells)

7500 Homogeneous Reactor F.xperiment (HRE)

7502 Waste evaporator (lillE)

7503 Molten Salt Reactor l-_periment (MSRE)

7511 Filter pit (MSRE)

7512 Exhaust stack (MSRE)

7513 Ccmlingtower (MSRE)

7514 Supply Air Filter Ilouse (MSRE)

7554 Ccxolingtower (HRE)

7555 Diesel Generator I-louse (MSRE)

7557 Charcoal absorber pit (ItRE)

7558 Waste evatx_rator loading pit (IIRE)

7559 Charcoal absorber valve pit (HRE)

7561 Waste valve pit (IIRE)

7852 ()ld ]lydrofracturc Facility
.... Shielded transfer tanks STI, S'I2, ST3, ST4, ST5

"Oak Ridge Research Reactor.
i
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acceptance of new facilities into the program; not ali 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 facilities

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 are

Table 21. Former Energy Research--suplx_ed surplus
rmeilitiesto be transferred to the Decontaminatkm

Facility
number Facility name/description

4507 ttigh-Radiation-Level Chemical
Development Laboratory

9201-3 Molten Salt Reactor I_periment Fuel-
ttandling 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 areas that

Table T,2. Former Falergy Researelr-.r_ppt_ed surplus
facilities 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. 'Fhe Office of Operational Readiness and 3afcty is responsible for reviewing and

,dm auditing surplus facilities.
i
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TaMe _s,. FtmrnerF.nergyRese.arctv_pported surplus
facilitiesnot meeting Dectmtaminatkmand

Oeetmmlgskm_gProgram
accepUmcecriteria

Facility
number Facilityname/description

3019-13 High-Radiation.LevelAnalyticalFacility

3028 Strontium-90powergenerators

3029 Cobalt-60storage garden

3503 Storage pad

9201-2 ORNL 86.in,cyclotron

9204-3 Plutonium ProcessingFacility

9204-3 Curium-handlingglovebox
9204-1 Attic

9204.1 East End basement

7.3 FUTURE FACILITIES

Planning fclr D&D will be an integral part of the design of ali future facilities at
ORNL. D&D planning for new facilities will be the responsibility of the Energy Systems
line organization responsible for operating the facility 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
decommission ali other f_ _lities 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 Section. This org:mization will also ensure compliance with the requirements 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 facilities
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 facilities that was provided in the ORNL
Waste Management Plan for DOE Order 5820.2A issued April 28, 1989. The format in

Appendix A duplicates the format of the rcquircments for the decommissioning of



149

radioactively contaminated facilities 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 requirer, ients is used extensively.

Table 24. F_zilities or sites under the lh_,ironnmntal

Restoration Program

Facility

number Facility 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 Farrn

3512 Decommissioned waste-holding basin
3513 Waste.holding basin

4003 Solid Waste Storage Area No. 2

7556 Settling pond (HI(E)"
7560 Waste tank (HRE 1000 gal)

7562 Waste conden_tte tank iHRE 12,000 gal)

7800 Solid Waste Storage Area No. 4

7802 Solid Waste Storage Area No. 5

7805-7808 Chemical waste pit Nos. 1--4
7809 Chemical waste trench No. 5

7810 Chemica waste trench No. 6

7818 Chemical waste trench No. 7

7835 Sludge waste pond (SWSA 5)

7852A Old ltydrofracture l,'acility (OIIF) Pond

7854 Drilling equipment storage (OHF)

7860A Contaminated oil storage tank (NIIF) t'

.... Hydrofracture experimental site No. 1

.... White Wing scrap yard

.... Fission Products Development I.aboratory low-level waste
transfer line

.... SWSA 6 RCRA-capped areas

.... OItF tanks (T-1, '1'.2, T-3, '1"-4, "I'-9)

.... Other I.I.W tanks (WC- 1, '1'1I-1, TI I-2, TI 1.3, TI I-4,

WC-15, WC- 17, T-30)

Ener&,v Research

0800 Environmental Study Area (137(".splots)
7658 C.Iosed Contractor's l.andfill

.... Transfer Line l.eak Site (Bldg. 7819 to Pit)

.... I.I.W l_ine l.cak Site No. 1 (SE of Trench 6)

.... I.I.W IAne I,cak Site No. 2 iN of Trench 7)

.... Chestnut Ridge cesium plots

"Homogeneous Reactor l,Lxpcriment.
t'New llydrofracture Facility.

Cl_,esource Conservati(_n and Recovery Acl.
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0
Table 25. Dccommisskming of surplus facilities: long-range schedule

Decommissioning project Projected schedule

Metal Recovery Facility 1991-1996

Shielded transfer tanks 1994-1997

Fission Product Pilot Plant 1{994-19{98

Homogeneous Reactor Experiment 1994-1999

Molten Salt Reactor Experiment 1994-2006

Waste Evaporator Facility 1995-1999

Oak Ridge Reactor Expetimental Facilities and 1995-2000

O1{tHydrofracture Facility 1996-2001

Low-Intensity "Pest Reactor 1996-2001

Fission Products Development Laboratory cell and 1997-1{)99

Graphite Reactor 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 lSrojects and activities. The following
subsectiolls provide information on" ....._ "' 'C,_7Nt.y_wastc management support activities.?

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 19708. 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
tbreseeable 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 tbr 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 require 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, Subsect. 3.c.2.4, requires the establishment of an auditable

waste reduction program tk3rali LLW generators. In addition, it further states that any

new facilities or changes to existing facilities will incorporate waste minimization Into
design considerations. More recently, DOE Order 54(X).1, Sect. 4.b, requires the
preparation of a waste reduction program plan to be reviewed annually and updated every
3 years. In I_X) the Tennessee 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, Planned storage fm:illtyetmslructkm/upgrad_

t_pected
operational

l)roject ProJect type startup Plnnned use

th_zardous waste

Polychlorinated biphenyl FY 1990 IW 1_)2 Staging area for PCB waste prior to off.site
(PCB) Annex to GPP" shipment
Building 7652

Mixed waste

I_;_pandmixed waste I'Y 1989 I'-'Y1_3 I,ong-terrn storage of drummed/tx_xed mixed
storage (Building 7_8) GPP waste

Mixed Waste Storage Facility FY 1993 FY 1995 Long-term storage of drummed/boxed mixed
GPP waste

Recyclable material
Upgrade Building 7507 FY 1990 I'-'Y10<)3 Upgrade building to provide stagtng area for

GPP contaminatedreeyclableleadand/or
hazardouswaste storage

Solid low.level waste (SLL W)

Bulk Contaminated Soil FY 1¢._.}2 FY 1994 Provide storage for radioactively
l,'actlity GPP contaminated soils

Class L-III and L-IV Below- FY 1991 IrY 1_)3 Prcwide storage for Cla_s I,-III/I,.IV SI.I,W
ground Storage Facility GI'P tn stainless steel wells prior to ol'f.sltc

shipment for ¢.llsrx_sal
Class L-III and L.IV Ab_we- FY 1992 FY 1(._.)4 Provide storage for Class L-III/I..IV SI,I,W

ground Storage Facility GI)P In aboveground concrete rn(nlules prior to

off-site shipment for dist'x_sal
Class I.-1II and L-IV Below- I;'Y 19'93 FY 10(:)5 l,_xpandedChiss,L-III/L-IV retrlewlble

ground Storage Facility II GPP storage wells

SLI_,WStaging Facility FY 19,,_, FY 1_)5 Provide staging/storage for SLLW and mixed
GPI_ waste

Class L-III and I,-IV Abcwe- FY 1!_.)4 FY 1¢._A5 l_xpandcd aboveground storage for
ground Storage Facility II GPP Class I,-III/I.-IV SI,I,W

DD, Cask Storage Facility FY 1996 Ijt' FY 2(X14 Provide iong-terr'n storage of C'lass
I,-III/IAV SIJ.W prior to off-site shipment
for disposal

77¢U waste

Contact.handled f,'Y 1990 I:Y 1993 Provide RCiC.A-approved"storage for CII
transuranic (CII TR.U) GPI' TI_[J clrurns pri'.)r to
Storage Facility repaekaglng/shlprnent to the Waste

Isolatlcm Pilot Plant (WIPI))
Nuclear Fuel Services, Inc, 1,'Y 1992 IcY 1(..,'03 Pr(wide l_Cl_A.approved storage for NI;'S

(NFS) CII TRU Storage GI'I' CII 'l'l_,l.Idrurns prior to
Facility rcpackaghag/shlprnent lo the WII'P

"I'NU Waste Storage Facility t:Y 1994 I,'Y I(Y)6 Provide l_,CRA-approvcd storage for CII
' (._I)P 'I'RU drums prior to repackaging/shipment

to the WIPP

R.cmote-handled TNI.J FY 1989 I:Y 1993 Provide l_,Cl_,A-npprovedstorage for NII
Storage Bunker Gt)I) 'l'NtJ casks prior to processing at the Waste

lhmdllng and Pac'kaglng Plant

"General plant project,
_'l..ineitem,
"Resource Conservation and l,t.ecovcryAct,
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Recognizing the emphasis on waste reduction requirements, DOE-HQ Defense
Programs has established a Waste Reduction Steering Committee, Their charter includes
ensuring consistency by the coordinatk)n of Det'cnse Programs waste reduction activities,
m_Lximizinginformation exchange, identity,ing 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 reductioI_ representatives periodically to exchange
information, to provide updates on waste reduction, to discuss problems, to elicit
suggestions, and to review the program.

A.,; 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 areas where efl'orts arc required for compliance with
federal regulations.

8.3 DOCUMENT CONTROL

The DMC of the Waste Management Operations Section is responsible tbr
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 Operations Section, The scope, requirements, and user guidelines of this
QA-based system operation arc contained in the Documentation Management System Users
Guide, WMRA-DMC-102. The identification of 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
generated 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 docurnent generated within the Waste Management Operations Section or
generated in support of activities requested, coordinated, or managed by Waste
Management Operations may be submitted to the DMC ii' accompanied by a completed
Document Entry Request Form or a Document Change Request Form. DMS levels arc
described in Table 28.

When modification/revisions are necessary or desirable in any dc_cumentation
original maintained in the DMS, a Document Exchange Request Form (TX 5308) must he
completed and approved. Also, when modificatic_ns are to be made to DMC-held original
documentation, the modifications shall be made within or co¢_rdinated through the DMC.

Review and approval o1'modit'ications shall, except for procedures, be the same as
for the document it supersedes. The original Document Entry Request Fc_rmis filed in
the DMC and may be referred t¢_as a guide. Also, management of revised documents
should include the same distributicm and dc_cumcnt management level its the d¢_cument it
supersedes.
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'l'ablc 28. IX)cumentatton Mmmgcn'_nt 8yslem l.,m,,els

l.,evel Description

1 Records or documents that are managed for storage and retrieval only

2 DMCdistributedrecordsor documentswhosereview,approval, content,
handdistribution,retention,andstorage,arestrictlycontrolled
accordingto specifiedrequirementsfor controlleddocumentation

2,5 DMCdistributedrecordsor documentswhosereview,approw_l,content,
mailed distribution,retention,andstorageare strictlycontrolled
accordingto specifiedrequirementsfor controlledd(x:umentatlon

3 Recordsor documentsthat are managedforstorageand limitedretrlewtl
becauselnforn'|atlontheycontainmaybe sensitive;retentionIsensured
andcontentprotected

3.5 Recordsor documentsthatare managedforstorageand retrievalandfor
limiteddistributionto affectedorganizationalpersonnel;retentionIs
ensuredandcontentprotected

8.4 QUALITY ASSURANCE

The objective of the OWMRA QA System is to develop, to implement, anti to
maintain QA practices that will ensure that all activities are (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 ali programmatic elements of the
division into compliance with American National Standards Institute and American Society
of Mechanical Engineers NQA-1 QA standards and with ali other rcquirements mandated
by DOE, Energy Systems, and ORNL.

A QA manual that provides procedures and instructions lhr implementing NQA-1
has been issued. The manual addresses ali elements of the NQA-1 standard and ensures
that ali requirements are met. A QA cwduation is made of each project or activity, and
project-specific QA plans arc developcd, implemented, and ovcrseen through a
cooperative effort of division, line, and QA stalT. Audit, review, inspection, and
surveillance activities form an integral part of each project. QA training activities have
been initiated and will continue for ali division pcrsonnel. The QA staff interfaces
regularly with line personnel and division management at ORNL.

8.5 NEPA DOCUMENTATION

The NEPA was enacted to declare a national policy that would encourage
harmony between man and his environment. Major points covered by the act are as
follows:

• The federal government should use ali practical means to ensure a safe environment
and act as a trustee of the envirc_nment l'_r future generatkms.
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• The federal government should ensure thai the widest range of beneficial uses of the
environment ts at,rained without degrading tts quality. The environment, tn 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 lt.

• The Council on Environmental Quality (CEQ) was created (1) to generate data on the
conditions and trends on ttle quality of the environment, (2) to review federal
government activities in light vf those conditions and trends, and (3) to prepare an
Environmental Quality Report annually ibr the president and Congress.

To implement this policy at ORNL, an environmental review and documentation
program is maintained that is applicable to till ORNL facilities, programs, and operations
as well as subcontractor activities or other work performed for vr 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
brief discussion of relevant pctential environmental issues is prepared for use in the DOE
NEPA process to determine the appropriate level of NEPA documentation for a proposed
action, lt is prepared only for actions not listed in Subpart D oi?10 CFR Pt. 1021.

8.5.2 Environmental As._-_;sment (EA)

Defined in 40 CFR Pt. 1508.9, this document is prepared to assess whether a
proposed action is a "major Federal action significantly affecting the quality of the human
environment." lt serves as the basis for a determination of whether an Environmental
Impact Statement (EIS) is required. If an EIS is not considered necessary, a document
called a Finding of No Significant Inlpact is prepared by DOE to record the DOE
decision.

8.5.3 Environmental Impact Statement (EIS)

Defined in 40 CFR 1508.11, this document i,; prepared in accordance with the
requirements of Sect. 102(2)(C) of NEPA as delineated by CEQ regulations and DOE
guidance.

8.5.4 Categorical l_clusion Determination

This document is prepared to record a DOE decision that the action is
categorically excluded and thcrefc_re does nc_trequire the preparation of an EA or an EIS.

7"_
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8.5.5F'mding 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 requirements 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 Activities Description Memorandum
i '

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 tile 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.

O
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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 elf 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 cr liquid waste streams containing radioactivity,
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 tbllowing 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 sy.,_temor 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 locus 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 segregate
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 areas.
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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 piace QA elements to increase the validity of characterizatioo methods.
Initially the nuclides of interest will be 2a2Th,233U,and 237Np.

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
preser,,;e 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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O 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 5820.2,4 and will be updated annually and included in
this ORNL Waste Management Plan. The format of the original appendix has been

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---I-ligh-l_,evel Waste

Not applicable to ORNL.

(2) Sect. 3.0---Transuranie Waste

(a) Sect. 3.Zc.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. R

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, BuiMing 7834, Oak
Ridge National Laboratory (TN 1890(O(R)03), prepared by International Technology
Corporation for Environmental Compliance and Documentation Section, Martin Marietta
Energy Systems, Oak Ridge National Laboratory, September 1991.

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 Energy 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.
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J. R. Trabalka, Buried TRU Waste and TRU.Contaminated Soils and ORNL Remedial 0
Action Program Sites; Program Strategy and Long-Range Planning, ORNL/RAP-8, July
1987.

Bu_ied TRU Waste and TRU-Contaminated Soils at Oak Ridge National Laboratory,
ORNL/RAP-24, September 1987.

(3) Sect. 4.0--Low-_el 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) 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 exceeding Class C limits.
Such disposal cases anticipated for the next year should be tbrecast.

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. ,4_
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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. R

(4) SeeL 6.0---Dec.ommissioning of Radioactively Contaminated Facilities

(a) Sect. 6.2.a.1. Cite field organization documentation where the complete listing and
the jurisdictional program responsibility for ali 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 F_"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 tbr
reuse and recovery of materials and equipment and the schedule for
decommissioning contaminated facilities.

T. W. Burwinklt. 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.

Storage Garden (J033) Decommissioning Project Plan, December 1990.

Metal Recovery Facility Cell G Decontamination Project Plan_ Decembcr 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 19_X).
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