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Geiger-Mudler 
Hazardous Waste Development Demonstration and Disposal (Program) 
Hazardous Waste Remedial Action Program 
high-efficicncy particulate air (filter) 
High Flux Isotope Reactor 
high-lcvel incidental waste 
high level waste 
Hyper-pure gcrmanium 
Headquarters 
Homogeneous Reactor Experiment 
Hazardous and Solid Waste Amendments 
Hazardous Waste Operations Group 
Hazardous Waste Storage Facilities 
Hazardous Waste Tracking System 
in-tank evaporation 
Interim Waste Management Facility 
land disposal restrictions 
Liquid and Gaseous Waste Operations Department 
Line Item 
hw-Intensity Test Reactor 
liquid low-level waste 
Low-LRvel WasteXollection And Transfer (Liquid) 
l o w - l e d  waste 
Low-Level Waste Disposal Development and Demonstration (Program) 
Liquid Waste Solidification Project 
Molten Salt Reactor Experiment 
Melton Valley storage tank 
naturally occurring and accelerator-produced radioactive material 
National Contingency Plan 
nondestructive assay 
nondestructive examination 
National Environmental Policy Act 
National Emission Standards for Hazardous Air Pollutants 
Nuclear Fuel Services, Inc. 
newly gcnerated 
New Hydrofracture Facility 
National Pollutant Discharge Elimination System 
National Priories List 
nuclear quality assurance 
Nuclear Regulatory Commission 
Nonradiological Wastewater Treatment Plant 
outer diameter 
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OGR 
OMF 
ORNL 
ORR 
OSHA 
QWMRA 
P&E 
PA 
PAI, 
BCB 
PClBTS 
PVC 
PWS 
PWTDF 

R&D 
RPaPlG 
RCRA 
REDC 
RH 

RTW 
RWMD 
S&M 
SARA 
sc 
SCFP 
SCMP 
SDWA 
SFMP 
SI 
SLF I1 
SLEW 
s 
S 
SWIMS 

SWSA 
SWSF 
SWOD 
TDDP 

TEC 

- WI/FS 

* r m C  

Oak Ridge Graphite Reactor 
Old Hydrofracture Facility 
Oak Ridge National Laboratory 
Oak Ridge Reservation 
Occupational Safety and Health Administration 
Office of Waste Management and Remedial Actions 
Plant and Equipment (Division) 
performance assessment 
performance assessment limiting 
polychlorinated biphenyl 
PCB Tracking System 
polyvinylchloridc 
process waste system 
Process Waste Treatment Disposal Facility 
Process Waste Treatment Plant 
quality assurance 
research and development 
Remedial Action Program Information Center 
Resource Conservation and Recovery Act 
Radiochemical Engineering Development Center 
remote-handled 
Remedial Investigation/Feasibility Study 
real-time radiography 
Reservation Waste Management Division 
surveillance and maintenance 
Superfund Amendments and Reauthorization Act 
special case 
Surplus Contaminated Facilities Program 
Site Corrective Measures Program 
Safe Drinking Water Act 
Surplus Facilities Management Program 
special intercst 
Sanitary Landfill II 
solid lowlevel waste 
special nuclear material 
Site Specific Plan 
Solid Waste Information Management System 
solid waste managenicnt unit 
solid waste storage area 
Sanitary Waste Storage Facilities 
Solid Waste Operations Department 
Tumulus Disposal Demonstration Project 
Tennessee Department of Environment and Conservation 
total estimated cost 

TRANSCOM System to be used for tracking TRU waste shipments from QRNL to 

m u  transuranic 
TRTJPACT I1 NRC-approved shipping package for CH-TRU waste 
TSCA Toxic Substances Control Act 

- WBPP 



TSD 
TVA 
IJC 
WAC 
WACCC 
WCCF 
WEAF 
WMPP 
WIPP 
WMCO 
WOC 
WOCC 

treatment, storage, and disposal 
Tennessee Valley Authority 
uncertified or uncbaractcrized 
waste acceptance criteria 
Waste Acceptance Criteria Certification Committee 
Waste Certification and Characterization Facility 
Waste Examination and Assay Facility 
Waste Handling and Packaging Plant 
Waste Isolation Pilot Plant 
Waste Management Coordination 
White Oak Creek 
Waste Operations Control Center 
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US. Department of Energy (DOE) Order 5820.2A was promulgated in final form 
on September 26, 1988. The order requires heads of field organizations to prepare and to 
submit updates on the waste management plans for all operations under their purview 
according to the format in Chap. VI, "Waste Management Plan Outline." These plans are 
to  be submitted by the DOE Oak Ridge Field Office (DOE-OR) in December of each 
year and distributed to the DP-12, EH-1, and other appropriate DOE-Headquartcrs 
organizations for revicw and comment. The Oak Ridge National Laboratory Waste 
Manugenient Plan (ORNL) was prepared in response to this requirement. 

the public, and the environment. A vital aspect of this goal is to comply with all 
applicable state, federal, and DOE requirements. Waste management requirements for 
DOE radioactive wastes are detailed in DOE Order 5820.24 and the ORNL Waste 
Management Program encompasses all elements of this order. The requirements of this 
DOE order and other appropriate DOE orders, along with applicable Tennessee 
Department of Environment and Conservation (TDEC) and 13.5. Environmental 
Protection Agency (EPA) rules and regulations, provide the principal source of regulatory 
guidance for waste management operations at ORNL. 

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

The goal of the ORWL Waste Management Program is the protection of workers, 

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

Quantity 

Waste stream FY 1990 FY 1991 

Radioactive: 
'Transuranic waste 844 A 3  297 ft3 

,, Low-level waste 44,444 ft3 69,711 ft' 

I-Iazardous 336,098 Ib 234,447 Ib 

Mixed 33,033 Ib 49,898 Ib 

Sanitary 634,S-M yd3 474,984 yd3 



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 sludgc primarily from previous operations and lesser volumes of 
hot-cell-derived waste. Only sniall amounts of solid TRU waste are currently being 
generated. Radioactive waste management opcrations include solid, liquid, and gaseous 
waste activities. 

T R I J  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 Ncw Mexico, is the planned DOE 
disposal facility for 'I'RU 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. Signilicant quantities of sludges 
contaminated with TRU radionuclides from liquid waste operations are stored at ORNL. 
Thcsc sludges, which are primarily residual heels in tanks, will be processed as remote- 
handled (KH) TRU waste in the planned Waste Handling and Packaging Plant (WHPY) 
at ORNL. 

Solid TRU and TRU mixed wastes at ORNL are stored 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-Lxvel Wastc (T,LLW) System at ORNL. 

Until 1986 all SLLW iricluding 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 ORNI,, has becn used for 
LLW disposal since 1969. Starting in 1981, the practice of shallow land disposal on the 
Oak Ridge Reservation (ORR) came under close scrutiny by federal and state regulators 
and DOE officials. Major changes in the operation of SWSA 5 were initiated in 1986 
including (1) the exclusion of all mixed waste for disposal, (2) the use of greater 
confinement disposal techniques such as concrete silos and lined auger holes for disposal 
of CM and RH LLW, and (3) the storage of some CH LLW at the Oak Ridge K-25 Site. 
The current LLW operating strategy at ORNL was initiated in 1986. Bccause of the 
disposal practices in SWSA 6 prior to 1986, some areas in SWSA 6 were remediated 
under a Resource Conservation and Recovery Act (RCRA) interim status closure 
agreement, incorporating WCRA Sect. 3004 (u) provisions, with thc TDEC. 

1993 and begin closure of the site. &ginning in January 1994, ORNL LLW will be 
disposed only in the above-grade tuinulus Interim Waste Management Facility (IWMF). 
The IWMF is scheduled lo begin operation in E T  1992. In the early 2oooS, new LLW 

Current plans are to phase out bclow-grade disposal in SWSA 6 by December 
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disposal facilities being developcd by the Central Waste Management Division (CWMD) 
will begin operation, and the IWMF will be closed. 

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 P A  This strategy replaces the Low-Level Waste 
Disposal Development and Demonstration (LLWDDD) Program strategy developed by 
Martin Marietta Energy Systems, Tnc., in 1987. The LLWDDD strategy established classes 
of waste disposal technologies (Le., Classes L-I, L-11, L-111, 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 
carryovcr from the former LLWDDD Program. In general, Class L-I refers to wastes 
suitable €or below-grade trench disposal, Class L-I1 refers to wastes requiring disposal in 
engineered facilities designed to isolate the waste from the environment for long time 
periods, and Classes L-111 and L - N  refer to highcr activity wastes not suitable for disposal 
on the ORR. 

DOE Order 5820.2A, Chap. 111, requires that each operating LLW disposal facility 

SC wastes do not fit into typical management plans for the three major LLW 
waste types and therefore require special management and disposal schemes. Five 
categories of SC waste and one category of special interest DOE-owned materials have 
been identified for management as SC waste: (1) DOE comparable greater than Class C; 
(2) performance assessment limiting (PAL); (3) uncertified or uncharacterized; 
(4) noncertifiable, nontransportable TRU; and (5) high-level incidental waste. The special 
interest category is commercially held, DOE-owned radioactive material. This category, 
although not a waste category, has been included in the SC identification and 
characterization task in order to meet the nccds 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 categorics and, if possible, to provide a detailed charactcrization 
of waste in each category. 

principle consideration for SC waste, which included Class L-111 and Class L-IV waste. 
The exact segregation, storage, and disposal requirements for various categories of SC 
waste at ORNL have not been determined. ORNL plans to conduct an inventory of all 
existing and anticipated waste that f d s  into the SC categories. 

Under the former LLWDDD Program, PA limitations for on-site disposal were the . 

Liquid h-level  waste 

ORNE 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 facilities such as the radiochemical pilot pfants, nuclear reactors, 
and tRe Proccss Waste 'Treatment Plant (PWTP). The LLLW System, which uses an 
evaporation system €or volume reduction, processed approximately 490,000 gal o f  waste 



and produced 14,030 gal of conccntrate in IFY 1991. Thc cvaporator overhead was 
dischargcd to the PWS, and the conccntrates were placed in storage in the MVSTs. 

The PWS handles all liquid waste that contains trace amounts of radioactivity, 
heavy metals, and organics or has the potential to be contaminated with these 
constituents. The process waste solutions generated by various program activities 
throughout ORNL are colilected 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 490,MKl,OOO galbear. In April 199Q the 
Nonradiological Wastewater Treatment Plant ( N R W T )  began polishing the PWTP 
effluent and other ORNl. process waste streams prior to being released to White Oak 
Creck (WOC). The nonradioactive proccss wastewater released. to WOC is collected and 
treated at thc NRWTF' prior to release to the surface stream through a National Pollutant 
Discharge Elimination System (NPDES) monitoring station. Operations for both the 
LLLW System and the 19WS are monitored, controlled, and recorded at the Waste 
Opcrations Control Center. 

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 vcssels and from systems or other sensitive areas where the concentration of 
radioactivity may be routine and highly concentrated; (2) cell ventilation (CV) air streams 
characterized as high -volume, low-activity gas streams from enclosed areas such as 
containment or confinement arcas, limited-access areas, and hot cells; and (3) laboratory 
hoods arid individual vents that provide controlled ventilation for laboratory-type 
opcrations or exhaust from vessels that are vented through appropriate pollution control 
devices at thc source location. 

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 entcring the stacks. Whcre 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 are diluted with CV air and discharged to the stacks. Because of the small 
quantities involved, collection and storage of these gascs is not considered practical. The 
off-gas from the process i s  monitored h e h e  being discharged to the plant off-gas system. 

In addition to the major stacks, a number of individual vents through which small 
quantities or 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 Cor individual small-scale cxpcriments and 
analytical chemistry work. 

for over 20 years. Generally, the equipment that is accessible has been maintained in 
good working condition. Some system have undergone significant upgrading through a 

Seven CV Systems with stacks arc currently used for discharging CV air and 

Many of the facilities for handling radioactive gas emissions have been in operation 
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line item (el) 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" ( A U R A )  objectives. In addition, potential regulatory 
changes or new regulations are evaluated to determine if additional upgrades or new 
equipment will be required for future compliance. 

Hazardous Waste Management 

"he 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 
(T!XA) 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. 

ORNL's diversc R&D activities produce a large number of different waste 
streams; nearly all the characteris tically hazardous and listed hazardous wastes defined by 
the EPA and/or the TDEC appear on ORNL's RCRA Part A pcrmit 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 o f  hazardous waste was generated at ORNL 

'ilk focus of hazardous waste management is segregation, repackaging, and storage 
in preparation for shipment to commercial facilities for treatment and/or disposal. Waste 
tracking and documentation is a critical aspect or 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 e~plosivc wastes. 

Several facilities are currently used for the short-term storage oE hazardous waste 
at ORNL. The majority of waste is stored in 55-gal drums in Building 7652, which has a 
capacity of 15,325 gal. Inventories of waste in the various storage lacilities vary monthly, 
since these arcas are used for staging the waste for tinal disposition. Additional hazardous 
wask storage facilities are located in the Hazardous Waste Management Area off the 
Wealth Physics Research Rcactor Access Road at ORNL. 

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

Mixed waste contains both hazardous and radioactive components. Currently, the 
hazardous components of mixed wastes are defined and regulated under thc 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 5480.3 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 RCFU." A parallel strategy has been implemented for radioactively contaminated 
PCB wastes. These are also considered mixed wastes. 

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

ORNL generates about 100 %-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, altlnough decontamination of lead is planned. 
Until treatment methods become available, these wastes must be stored on-site. 
Additional characterization and evaluation is needed to determine whether sonic of these 
wastes may be accepted for treatment at the TSCA incinerator at the Oak Ridge K-25 
Site. 

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 783Qa. Building 7507W has been filled to capacity, and Building 7654 is nearing 
capacity. Tank 786Qa was used until early 1991 for mixed oil storage but is currently 
undergoing RCKA closure. To relieve this congested condition, new mixed waste storage 
facilities are planned. 

Mixed waste storage capacity at ORNL is severely limited at present. Drum 

Sanitary W s t c  Management 

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

Solid sanitary wastes that contain no radioactive or hazardous materials or free 
liquids include filter cake from the Coal Yard Runoff Treatment System (CYRTS), fly ash 
from the ORNL steam plant, gencral refuse collected in trash cans and dumpsters, and 
constructioin debris. The volume of general refuse is estimated to be about 60 yd3/day; fly 
ash and sludge from coal pilc runoff accounts for approximately 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 for handling solid sanitary waste. The 
majority of ORNL sanitary waste is now disposed of in Sanitary Landfill Facility I1 
(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 dirt fill area annually. 

Liquid sanitary waste indudes 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 x 16 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 sludgc-drying beds. Most of the Storm 
Sewer System i s  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 lcached from the coal pile. The precipitated solids are 
disposed of in the SLF II as a special waste. 

Ikmmonissio~ng of Radioactively Contaminated 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 facilitics 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. 

radioactively contaminated. facilities can be divided into four areas: operational facilitics, 
inactive or surplus facilities, future facilities planning, and D&D activities. 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. 

ORNL, which has been an operational site since the 194Os, has many inactive or 
surplus facilities. The overall strategy for the management of thesc inactive facilities is 
(1) to maintain and to monitor thcse facilitics to ensure that the radioactivity is contained 
in a manner that limits exposure to personnel and thc general public and protects the 
environment from potential hazards and (2) to plan for D&D of these facilities. ORNL 
has approximateily 70 identificd surplus facilities. 

Tbe goals of  D&D are to (1) to decontaminate facilities to the extent necessary 
for compliance with approved health and safety standards and (2) to decommission 
facilities in accordance with the requirements set forth in an approved environmental 
compliance plan. Several ORNL Erlciiilies have undergone D&D over thc past 5 to 
10 years, and several D&D projects are currently in progress. Planning for D&D will be 
an integral part of the dcsign of all future facilities at ORNL. 

The ORNL waste management activities associated with decommissioning of 



ORNL waste management activities in Ey 1590 and )Fy 1991 included the 
continuous collection, treatment, and disposal of gaseous hot cell and glove box ventilation 
wastes; treatment of 75 million gallons per year of liquid wastes; and management of 
approximately 750,000 ft3/year of solid radioactive, hazardous, lXU,  mixed, and 
sanitary/industrial wastes. In addition to routine opcrations, ORNL supported a waste 
reduction program, a waste certification program, and numerous facility upgrades and 
construction of new waste management facilities. In FY 1990 OWMRA personnel 
completed an environmental, safety, and health (ES&H) self assessment report in 
preparation for the DOE Tiger Team audit of ORNL in 1FT 1991. OWMRA personnel 
also contributed to the ORNL Corrective Action Plan in Wespome to Tiger Team 
Assessment during FY 1991. A brief discussion of the major waste management projects, 
facility upgrades, and other waste management activities follows. 

mu waste 

ORNL actively participated in the national DOE TWU Waste Program. ORNL 
provided comments to the revised WIPP waste acceptance criteria (WAC) and 
representation to national working groups on certification planning and mixed waste 
treatment. ORNL provided representation and support to the REI 1XU Waste 'Task 
Force, the TBU Waste Techiolo.gy Team, and the TTRU Waste Projects meetings. 

(NFS) in October 1990, and work continues as a high-priority activity. ORNL will store 
up to 5500 €t3 of CM TRU and 25 kg of mixed uranium and plutonium oxide waste. A 
Gcneral Plant Project (GPP) to construct a dedicated facility for long-term storage of 
NFS CH TRU waste began in FY 1W. ?&e Functional Requirement Document and 
Preliminary Proposal were issued, and a draft Environmental hsessmcnt (EA) was 
submitted to DOE-OR in FY 1991. 

plan outlines the actions necessary to store OKNI., TRU wastc in a compliant, safe 
manner, to certify the waste to meet WIPP WAC, and to ship to the WIPP. ORNI, also 
issucd the updated O W L  CH-SRU Was& Cef-tificarion Program Plan for approval by the 
WIPP WAC Certification Committee. 

1990, and opcration began in early 1991. This facility will be used for interim storage of 
NFS CH TRU waste and staginghtorage of ORNk CH I X U  and SLL,W. 

IFY 1991.  This EA includes current ORNL TRU waste storage and inspection operations, 
construction of new storage facilities for CH and RH TRU wastes, and repackaging of 
CH TRU waste OK-site. The CH IXU Waste Storage Facility preliminary proposal was 
issued to DOE-OR, and the RH TRU Waste Storage Bunker design was completed in 
FY 19Q. The approval of the EA is necessaq before ORNE can design and/or construct 
additional TKU waste storage facilities. 

the project has been deferred from a 19% to 1995 LI. Activities initiated in Ey 19% 
included preparing conceptual design drawings for the facility, utilities, and equipment; 
estimating total project cost; and preparing the project plan and schedulc. Tlie FY 191  
funding was real!ocated to more immediately urgent activities. l'his resulted in suspending 

ORNL began a project to store TRU waste from Nuclear Fuel Services, Inc. 

The O W L  TRU Waste Managtment Sfrategy Plan was issued in March 1990. This 

The TRU/SLLW Staging Facility (Building 7879) was completed in December 

A draft EA for all ORNL 'IRU waste operations was submitted to DOE in 

Progress on the WHPP was minimal because of funding constraints. As a result, 



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

project will determine which drums are mixed TRU and nonmixed TRU and enable 
identification of appropriate treatment and storage for this waste. 

A project to characterize 2350 drums of TRU wastes began in I T  1991. This 

The Solid Waste Operations Dcpartment continued to provide storage and 
disposal for LLW generated by research, development, and production activities. The 
Tumulus Disposal Demonstration Project (an above-grade radioactive waste disposal 
facility) continued without incident. Tumulus I was loaded to capacity (is., 290 vaults) in 
May 1990, and an intcrim cover (plastic sheet) was installed. Construction of Tumulus I1 
was completcd in February 1990, and loading began in July 1990. Tumulus IT will reach 
capacity in late 1991. Construction of the IWMF began in April 1990, and the first 
IWMF tumulus pad was completed in August 1991. The IWMF will be available in late 
1991 for future Class L-II waste disposal. 

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

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

ORNL began GPPs for two storage facilities for Class L-111 and L-N wastes. 

Liquid and Gaseous Was& 

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 PWTFP, the NRWTP, the Wasle Operations Control Center, the LLLW 
Collection and Transfer System, the LELW 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. 

support of FFA compliance activities during FY 1990 and FY 1951. An FFA rcsponse 
plan was devcloped in FY 19% and is being implemented through a response team that 
requires multidisciplinary support from many ORNL organizations and divisions. Progress 
in IT 1991 included developing a strategic plan for meeting the FFA, preparing FFA 60- 
and <%day deliverable documents; implementing the contingency, upgrade, and 
replacemcnt plan; developing a leak-test plan for the LLLW System; preparing secondary 
containment design demonstrations; and conducting structural integrity assessments for 
activc LLLW tanks. Risk assessments also began on tank systems for transfer to inactive 
status as required by the WA, and two of six inactive tanks in thc active LLLW System 
are being prepared for transfer to the inactive tank system. Repairs of leaking tanks are 
being initiated, and investigations continued on in-leakage to one of the major lanks. 

Extensive efforts have been made to determine the status of the LLLW System in 
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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. 

Sampling and Analysis of Radioactive L ip id  Wastes and Sludges in the Melton Valley and 
Evaporator Facility Storage Tanks at O W L L .  The characterization provided data on major 
constituents, radionuclides, total organic carbon, and RCRA-regulated metals. This data 
will be used in the design of the WHPP and the I T  1991 Liquid Waste Solidification 
Project (LWSI’). The LWSP will be similar to the 1938 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 thc LWSP. All LWSP 
procedures and the LWSP Quality Assurance Plan have been written and approved. The 
Phase I hazard screening process concluded that LWSP is a low-hazard facility operation. 
All safety documentation has been completed, and a readiness review has been performed. 
Solidification was scheduled to begin in September 1991, but delayed National 
Environmental Policy Act (NEPA) documentation pushed this into October. Other 
accomplishments in treatment of LLLW included the installation and startup of primary 
in-tank evaporation (ITE) equipment in the MVSTs. The 1733 process is used to reduce 
thc volume of LLLW concentrate in the MVSTs to extend ORN1,’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 thc ORNL 
Transportation Safety Subcommittee. Personnel were traincd on the procedures for 
LLLW transportation, and trucks used to transport LLLW were properly placarded and 
upgraded per U.S. Department of Transportation (DOT) requirements. A new bottling 
package for LLLW transport was designed and successfully tested per DOT type A 
packaging requirements. A new LLLW bottle disposal station was designed, constructed, 
and successfully tested. 

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

price contract for the FY 1988 Bethel Valley LLCW Collection and Transfer LI was 
awarded, and design was completed in FY 1991. Construction was also initiated in 
FY 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. ’ n e  design 
criteria, preliminary safety analysis, and quality assurance efforts have begun. These 
projccts will provide partial upgrades and replacements for OKN1,’s LLLW System, 
comply with Tiger Team findings, and provide partial compliance with the Superfund FFA. 

Increase LI. Conceptual design activities, preliminary safety analysis, NEPA 
documentation, and quality assurance efforts are under way. This $40M project will 
provide additional storage capacity to keep the LLLW System operational and to support 
environmental restoration programs. 

LLLW concentrates in the ORNL MVST were characterized during Fy 1990 in 

Four LLLW LI projects were supported during IT 1990 and Fy 1991. A fixed- 

The systems requirements document was issued for the F Y  1994 MVST Capacity 
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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 
Eny 1994 $45M project will provide partial compliance with the Superfund FFA. 

Eighteen ELEW GPPs were supported or planned during FY 1990 and FY 2991. 
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 issucd six GPP 
preliminary proposals for FY 1992 projects. QRNL proposed 11 LLLW GPPs for FY 
1993 and mC 1994. These projects primarily involve FFA compliance activities and filter 
pit upgrades. 

Process waste  

The NRWTP began operation in FY 19'90, the result of which was discontinuation 
of routine use of seven surface impoundments, as required by the NPDES permit. In 
FY 1951 the NRW'rP completcd its first ycar of operation and cxpericnced no NPDES 
violations. The NRWTP optimization report was written and approved. This report, 
required by the NRWTP NPDES permit, describes the first year of operation of the 
NRWTP and the testing and upgrades accomplished to ensure optimized plant operation. 

The conceptual planning for the Sludge Volume Reduction Facility (FY 1993 
GPP) was completed in FY 1990. This facility will reduce the volume of sludge from the 
P\xsrp and the NRU'TP. 

H d o u s  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-sitc shipments were suspended in May 1991. Extensive data was compiled to 
support RCIRA I,DR compliance activities conducted by DOE-HQ, the Hazardous Waste 
Remedial Action Program (MAZWRAP), and the CWMD lor prethirds and thirds wastes. 
Also, the ORNL staff worked with WAZWRAP and the CWMD to develop management 
strategies h r  the various LDR waste streams. The Hazardous Waste Operations Group 
completcd the treatment of extremely shock-sensitive wastes @ea, picric acid and ether) 
rrom the Biology 

A project to dccontaminate radioactively contaminated lead waste began in 
F";/ 1991. Characterization data was collected through gcnerator survcys and field 
measurements, and a statement of work was issued for decontamination. Market research 
and telephonc interviews with contacts at other DOE sites were conducted to idcntify 
viable strippahle 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 F'Y 1Wla This task is required to relievc noncompliance with RCRA storage and LDR 
requiremcntrs and to enable identification ob' appropriate treatment. The task execution 
plans werc prepared, process knowledge evaluations were conducted, and sampling was 
initiated. 

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. 

ivisinn facilities at the Y-12 Site. 

The Mixed Waste Storage Facility (Building 7668) dcsign was completed and 



Sanitary Waste 

ORNL Waste Management Operations spcarheaded 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 191 and 
implementation by February 192. 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 11 that wastes 
prohibited by the operating permit are excluded. 

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 11. ORNL 
recycling was expanded considerably, most notably with the startup of 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 11. Buildings continued to be approved for addition to the aluminum 
can and paper-recycling programs, 

WAC were issued for ORNL liquid waste systems, SWSA 6 disposal facilities, 
IWMF (draft), and sealed sources. WAC translate regulatory requirements and 
operational constraints into concise specifications that gcncrators 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 arc used to determine appropriate disposition of individual waste streams. 
WAC for NFS TRU waste were also developed. 

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

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

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 prohibitioii imposed carly in FY 1991 on the use of DOE D&D 
Program funds for routine surveillance and maintenance of facilities not accepted into the 
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program was lifted allowing runding of this essential activity for nine ORNL surplus 
contaminated facilities. The annual summary report of surveillance and maintenance 
(S&A4) activities was also completed. 

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

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 SN, and continuing the design and construction of the new CH and RH TRU 
storage facilities. Construction will start on the RH TRU Waste Storage Bunkcr, 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 Ey 1992. 

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

ORNL will begin phasing ou t  below-grade greater confinement disposal techniques 
in SWSA 6. New fissile and high-rangc wells will be converted to retrievable storage 
wells, and some RH and CH LLW concrete silo waste may be placed in retrievable 
storage on turnadus pads at the IWNF. The stored waste will remain in SWSA 6 until 
new storage facilities are constructed in SWSA 7. construction will begin Tor SWSA 6 
staging area upgrade and SWSA 6 road improvements. 

Construction of the IWMF will be completed in the fall of 1991; operations are 
scheduled to begin in December 1998. The IWMF is the next progressive level in the 
evolution of LLW disposal facilities on thc ORR. The initial dcmonstration of above- 
grade engineered tumeillus disposal was provided by the Tumulus I and IT facilities. The 
IWMF is the model prototype of  thc Class L-11 disposal facility that will serve as a central 
LLW operation far ORR. The IWMF will be the first ORNL LLW disposal facility to 
transfer from exposure-based to concentration-based WAC. ORNL will begin phasing in 
concentration-based WAC €or othcr SWSA 6 disposal units after the SWSA 6 PA is made 
final in E T  1993. 

developed in 'E;Ty 1992. The present plans are to place Class L-I11 and L-IV wastes in 
long-term storage until an off-site DOE or commercial facility is available for final 
disposition. 

The new Class L-III and L-lV waste storage facilities will continue to be 
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ORNL LLW with surface dose rates less than 50 mremh 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 (ISA) LLW to the K-25 Site was temporarily discontinued in FY 1991. LLW 
presently stored at the K-25 Site will evcntually be disposed of in the CWMD Class L-I o r  
L-I1 disposal facilities. N C  LLW with surface dose rates less than 50 mremh will 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 I L W  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 I L W  inventory (Scptember 
1988 to the present) for the final PA report. 

and Gaseous Waste 

Activities in F T  1992 include routine operation of the ZdLW 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 
treatmcnt systems with an operational goal of 55 million gal of wastewater treated at the 
PWTP and 150 million gal of wastewater treated at the NEPW"; and routine operation of 
the 3039 Central Stack Area with an operational goal of continuous ventilation service to 
ORNL facilities except during periods of scheduled routine maintenance. 

cnhancement of the ITE process, (2) support for the EWSP, 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, N R W P  
upgrades, and upgrading the inactive WC-10 pump pit to decrease it's hazard to the 
environment. 

active tank system compliance will continue in F Y  1992. Secondary containment 
demonstrations, structural intcgrity assessments, and leak tests will be initiated. 
Management of the FFA LIS aiid GPPs will also continue during FY 1992. 

Liquid waste treatment technology development will continue (1) evaluation and 

Upgrade, replacement, and contingency planning and implementation for FFA 

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 Ib 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 washes. Mixed wastes will continue to be held in 
long-term storage pending determination of acceptable treatment or disposal processes. 
Reauthori,sition to ship hazardous wastes to approved off-site disposal facilities must be 
expedited to mitigate RCRA storage violations and free space for newly generated 
hazardous waste. 

The mixed waste characterization campaign will continue. Characterization will 
identify and group stored mixed wastes that meet WAC for the TSCA incinerator, 
Scientific Ecology Group incinerator, LLLW, or Building 7654 permit conditions. This 



should allow a substantial fraction of the 860 drums to be disposed-relieving a storage 
capacity crisis and providing final disposition for a difficult-to-manage waste. 

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

Sanitarylindustrial wastes that contain no hazardous, radioactive, or free liquids will 
continue to be disposed in the Oak Ridge Y-12 SLF 11. The SLF 11 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 Eandfilk. 

Waste certitkation activities planned for FY 1992 include developing WAC for thc 
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. 

R ~ U U ~ R Y I E N V I R O ~ T A L  COMPLIANCE ISSUES 

Over the past several years the awareness of environmental concerns has 
increased, and major environniental 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 of 1990. These have 
revealed the need to accelerate activities that protect ORNL employees, the general 
public, and the cnvironmcnt on a more comprehensive basis, particularly through ALARA 
directives. Facilities for treatment of discharges are being constructed or upgraded, and 
impacts from earlier disposal practices are being addressed. 

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

Scwxal 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 lygc) and Ey 1991 has made it difficult to plan 
and to implement waste rnanagcment projects efficiently. Expected waste management 
funding for FY 1992 and 13' 1993 will not provide for major waste operations 
irnprtwernents and upgrades. 



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 opcn positions continue to 
be sought through internal and external channels. Specific issues in different ORNL 
waste management programs follow. 

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

problem for capital projects. Several critical new waste management facilities have been 
delayed to the point that waste storageidisposal space will be unavailable when needed. A 
possible impact of the space shortage is shutdown of ORNL research programs that 
generate specific types of wastes. Projects delayed because of NEPA documentation 
include the new RH TRU waste storage bunker (Building 7883), two new CEI TRU 
storage facilities (Buildings 7572 and 7574), the new mixed waste storage facility (Building 
76681, and the Melton Valley Clean Spoils Area. The Melton Valley Clean Spoils Area is 
needed to reducc the amount of waste being sent to the Y-12 SLF 11, which will be 
depleted in IFY 1992. Thc new CH TRU and mixed waste storage facilities are needed 
because of the required WCRA closures of interim status units by November 8, 1992. 
ORNL has identified those projects where tbc 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. 

The NEPA documentation requirements and approval process continue to be a 

TRU Waste 

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

Several TRU waste management projects have been delayed because of lack of 
funding. FY 1Wl funding for the WHPP was reallocated to other high-priority activities. 
l'hc 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 idcntified inadequate characterization of solid RI-I TRU waste at 
ORNL as a problem. The design. construction, and operation of the WNPP 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 R C M  
LDR for NG LXLW 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 wastc generators. 
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The Waste Characterization and Certification Facility LI project was not approved 
by DOE-I-IQ for FY 6994. This LI is a corrective action described in the OWMRA self 
assessment finding, Sect. 2.4.1 4, “Waste Certification” to construct a facility for 
characterization and certification of RN ‘FRU waste packages. 

SLLW is cuncntly disposed io SWSA 6, which is regulated under RCRA 
Sect. 3004(u). The latest revision to the RCRA closure plan Cor SWSA 6 shows a Record 
of Decision being issued in September 1992 and closure beginning in December 1993. If 
this schedule is met, all disposal operations in SWSA 6 must ceasc by December 1993 
except above-grade engineered disposal (tumulus) at the IWMF. The IWMF is scheduled 
to begin operation in December 1991 and will provide disposal for Class L-I1 wastes 
through 1%. Replacenicnt disposal facilities for Class L-I and L-I1 wastes are not 
expected before 2WQ. A severe shortage of disposal capacity for ORNL wastes will exist 
if closure of SWSA 6 begins as currently scheduled. Off-site disposal facilities for Class 
L-I11 and L-IV wastcs must be provided by DOE. 

Cor continuing operations in SWSA 6. ‘The purpose of the PA is to determine if active 
and planned disposal operations in SWSA 6 meet the performance objectives of DOE 
Order 5820.2k ‘The preliminary PA identified several areas of concern that must be 
addressed prior to issuing the final report. Tbe preliminary PA indicated that many of the 
disposal units in SWSA 6 may not  meet the performance objectives at present. Design 
changes and signilkant 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 to improve the analysis in the PA. 
Potentially, large volumes of SLLW will be greater than the Class L-I1 (IWMF) 
concentration limits and will be reclassified as SC-PAL. SC-PAL waste requires on-site 
storagc until off-site facilities become available for disposal. ORNL is planning several 
SLLW storage facilities as an interim measure; however, the new facilitics may not providc 
the needed storage capacity based on current SLLW generation rates. 

During FY 1991 a prcliminary PA was rcviewed by thc DOE Peer Review Panel 

Liquid Low-IAvel Waste 

ORNL Waste Management Operations is upgrading on-site transportation to meet 
DOT or DOT-cquivalcnt standards per the pending draft DOE Order 5480.3A. ORNL 
subcontracted a transportation expert who prcpared a system Safety Assessment of on-site 
transportation of bulk LLLW at BRNE. In parallel, ORNL LCWOD personnel have 
rewritten the pro~edures used in thc transport of LLLW to incorporate comments and 
recnnrmendatioias front the transportation subcontractor, the DOE, and the Energy 
Systems ‘Transportation Safety Ccrmmittcc. 

ORR was placed on the National Priorities List (NPL) on December 21, 1989. 
‘fie Suprfund Amendment and Reauthorization Act (SARA) of thc Comprehensive 
Environmental Response, Compensation, and Liability Acl (CERCLA) rcquired that 
DOE exccuie an FFA with the EBA within 6 months o f  final listing of ORR on the NPL. 
The W A  for ORNI, was approved by DOE, EPA Region IV, and the TDEC in 
Nnvernbcr 1991 and will become effcctive on January 1, 16992. The agreement establishes 
a procedural framework and schedule Cor developing, irnplemen ting, and monitoring 



appropriate response actions at the site in accordance with CERCLA, the National 
Contingency Plan, NEPA, and Tennessee regulations. 

that are not covered within the scope of this plan. However, the agreemenl establishes 
requirements for the LLLW System with regard to integrity and containment 
release/detection assessments. Most of the CLLW 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 
considcred 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 €FA 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 bcen 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 ITA 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 
currcntly estimated. This may drive the requirements for funding far above thc current 
estimates and available funding. As a result, some ORNL functions may have to 
terminate until acceptable contingency plans arc dcveloped or funding is obtained to 
perform corrective work. 

This agreement deals primarily with issues related to environmental restoration 

Revisions to the Clean Air Act (CAA) have reduced thc 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 OMNE predate American National Standards 
Institute standards that required uniform 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 bc removed from service and upgraded to meet the standard is not known. 

As a new facility, the NRWTP mects existing regulatory and operational needs. 
However, the NPDES permit for the facility is renegotiated with the TDEC every 5 years. 
The original NPDES permit for the NRWTP was obtained in 1985 before the plant was 
operational. Consequently, the discharge limits were set at relatively high values for plant 
startup. Future permits are likely to be increasingly stringent, and plant upgrades may be 
required to meet new discharge limits. 

facility exists for this waste stream. The sludge had been stored at the K-25 Site since 
August 19%; 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. 

The PWTP and the NRWTP produce an LSA sludge. Currently, no disposal 
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Shipment of hazardous wastes to off-site commercial treatment, storage, and 
disposal facilities were suspended on May 17, 1991. An evaluation has indicated that this 
action could have the following impacts: (l} 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. 

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 $300K annually to maintain 
access controls of roads between the main ORNL complex and ORNL storage and 
disposal facilities. 

With regard to mixed waste, DOE is required by the LDR of 40 CFR Pt. 268 to 
treat hazardous wastes to specified concentration levels or by EPA-specified 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 mixed waste indefinitely until appropriate treatment 
methuds become available. However, RCRA Sect. 30040) prohibits storage of LDR 
wastes except "solely for the purpose of accumulation of such quantities of hazardous 
was te as necessary to facilitate proper recovery, treatment, or disposal." Implementing 
regulations In 40 C 
waste storer (Le., DOE} after 1 year. The LDR regulations were implemented in five 
phases. A 2-year national capacity variance has been issued by the EPA for radioactive 
mixed wastes included in the third, fourth, and fifth phases. Only solvent/dioxin and 
California listed mixed wastes are subject to the storage prohibitions. ORNL has 
identified lirnited quantities of first- and second-phase LDR mixed waste in storage that 
has been determined to bc noncompliant with the current LDR storage requirements. 

is information has becn furnished to DOE-HQ in support of the preparation of the 
Oak Ridgc LDR Federal Facilities Compliance Agreement (FFCA). An FFCA for mixed 
TSCA units is also being planned to allow continued storage of mixed PCB wastes. 

Shiprmmt of hazardous, mixed, and SLLW on-site was restricted in September 

Pt. 268.50 places the burden of demonstrating compliance upon the 

Because of permitting prc>blems with the disposal of the CYRTF sludges, the 
ORNk Steam Plant demineralizcr regenerant had to bc diverted from the CYRTF to the 
B ~ ~ l ~ ~ ~ ~ ~  3518 Neutralization Facility. T h i s  high-solids wastewater stream is then treated at 

; this results in a dramatic volume increase in the ][SA sludges produced at 
the W R W P .  As previously mentioned, no storage facility exists at present for these 
sludges, and no disposal options have been identified. 

TWO Tiger Team findings cited the inadequacy of ORNL's Waste Minimization 
Program. Lack of funding in Fk' 1991 and Fli' 1992 has cxacerbated this problem. 
Corrective action plans for the Tiger Team findings outline actions that will be taken to 
establish goals and responsibilities, and cfforts have intensified to obtain funding. 



Protracted approval of NEPA documentation by DOE-NQ 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 approval 
is needed for all newly generated NEPA docurncnts. 

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

The above description identifies a few of the major regulatory issues and 
institutional unccrtainties 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 manner. 



Waste management requirements at Oak Ridge National Laboratory (ORNL) are 
imposed by federal and state regulations as well as Executive and U.S. Department of 
Energy (DOE) orders. The Atomic Energy Act ( M A )  and the Resource Conservation 
and Recovery Act (RCRA) are the primary driving forces behind their implementation. 
The AEA regulates research and development (R&D) activities related to atomic energy 
and provides for the safe processing and management of source, special nuclear, and by- 
product materials. Through the RCRA, the US. Environmental Protection Agency 
(EPA) is given the  responsibility for implementing a nationwide program that regulates 
hazardous waste management. States, howcver, are given the option of establishing 
programs that can operate in lieu of the federal program. The state of Tennessee has 
cxercised this option and has an approved hazardous waste management program. The 
EFA also regulates the handling of polychlorinated biphenyls (PCBs) under the Toxic 
Substances Control Act (TSCA). 

DOE Order 5820.2A4, Radioactive Waste Management. This order establishes 
requiremcnts to ensure that all DOE opcrations involving management of radioactive 
waste, waste by-products, and surplus facilities are conducted in a manner that will ensure 
protection of public health and safety in accordance with DOE Order 5480.lB, 
Environmental Protection, Safety, and Health Protection Program for DOE Operations, 
and DOE Order 5400.5, Radiation Protection of the Public and the Environment. DOE 
Order 5820.2A bas four major subsections that addrcss specific implementing procedures 
and requirements related to decontamination and decommissioning (D&D) of surplus 
'Sacilitics. Several other DOE orders rcfcrred to in DOE Order 58202A have 
supplemental and related requirements. The Oak Ridge National Laboratoiy Waste 
Management Plan has been prepared to comply with the specific requirements outlined in 

OE Order 5820.2A Chapt. V1, and to provide a comprehensive description of current 
ORNL waste management activities and strategies. 

?'he basic regulation that governs management of radioactive waste at ORNL is 

Waste management operations are activities that minimize, treat, store, and dispose 
of all radioactive, hazardous, m k d ,  and conventional wastes generated as a result of 
operations at active Facilities. These operations are based on a series of waste 
management objectives. Thc objectives of the ORNL Waste Management Program are: 

to managc thc treatment, storage, and disposal (TSD) of solid, liquid, and gaseous 
wastes in a timely and cost-effective manner that ensures the health and safety of thc 
on-site personncl and the protection of the public and the environment; 
to  ensure that the generation of all wastes is minimized to thc extent reasonably 
achicvablc; and 
to  ensure that the treatment, storage, transportation, and/or disposal of all wastcs meet 
01- exceed all applicable federal, state, and local environmental, safety, and health 
regulations. 

1 
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The objective of the Oak Ridge National Laboratory Waste Management Plan is to 
describe how the ORNL Waste Management Program is conducted, which waste 
management facilities are being used to manage wastes, what forces are acting to change 
current waste management systems, what activities are planned for the forthcoming fiscal 
ycar and how all these activities are documented. 

1.2 PURPOSE 

DOE Order 5820.2A, Radioactive Waste Management, requires ORNL to prepare 
and to submit an annual report outlining its waste management activities for the minirni- 
zation, treatment, storage, and disposal of waste to the DOE Oak Ridge Field Office 
(DOE-OR). This plan has been prepared to fulfill this requirement and to provide a 
ready reference of the ORNL Waste Management Program for internal and external use. 

1.3 SCOPE 

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

This plan is organized in eight primary sections with two supporting appendixes. 
The first two sections provide basic in€ormation about the ORNL sjtc and the principal 
organizations at ORNL and DOE-OR involved in waste managcrnent activities. The 
remaining scctions address the management of the various types of wastes (Les, 
radioactive, hazardous, mixed, and sanitary), provide an overview of the decommissioning 
of radioactively contaminated facilities, and discuss waste management support activities at 
ORNL. Each section provides an overall summary o f  thc waste categorization, a generic 
description of the characteristics of the wastes, the. status of current and future plans for 
treatment, storage, and disposal (TSD) of the wastcs, and the compliance status and 
information rcgarding the support functions employed for each waste category. Appendix 
A provides an update to the original implementation summaiy since issuing the Oak Ridge 
National Laboratory Implementation Plan for DOE Order 582024 on April 28, 1989. 
Appcndix B provides an updated listing of principal ORNL waste management documents 
generated since issuing the implementation plan. 

1.4.1 Federal and. State Regulations 

Operations programs must comply with the fedcral and state statutes and 
regulations, the M A ,  and DOE orders. The major federal and state statutes applicable 
to waste management operations are summarized in the following paragraphs. 
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'Fhe RCRA of 197b, as amended by the Hazardous and Solid Waste Amendments 
(HSWA) of 6984, regulates the multifaceted problems associated with hazardous waste 
management. The primary objective of the RCRA is to protect human health and thc 
environment. The secondary objective is to conserve valuable material and cnergy 
resources by providing assistance to state and local governmcnts for prohibiting open 
dumping, regulating the management of hazardous wastes, encouraging recycling and 
treatment of hazardous wastes, providing guideliines for solid waste management, and 
promoting beneficial solid waste management, resource recovery, and resource 
conservation systcrns. The RCRA requires cradle-to-grave tracking of the fate and 
disposal of hazardous waste Crorn generator tu transporter to treatment, storage, or 
disposal. Those hazardous waste disposal sites that were closed or abandoned before 
Ncmmdxx 19, 1980 (effective date of R C M  regulations) arc rcgulated under the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) of 
1980. 

Persons (including a federal ficility) who generate, transport, treat, store, or 
dispose o f  RCRA hazardous waste and persons who produce, bum, distribute, or market 
any hazardous waste-dcrived fucls, or store regulatcd substances in underground tanks 
niust comply with the RCRA by notifying the EPA or authorized states of their activities. 

releases of hazardous constituents. RCRA Scct. 3004(v) mandates off-site corrective 
actions. The RCRA provisions for corrective actions overlap to some degree with 
CERCLA provisions-creating the need for coordination of RCRA and CERCLA 
activities. RCRA impacts all major catcgories of tasks planned including waste 
management operations. 

lieu of the fedcral program (except for recent RCRA provisions under HSWA imposed by 
the EPA pending issuance of comparable state regutations and ( 2 )  to regulate mixed 
hazardous and radioactive wastes. The Tennessee Hazardous Waste Management Act and 
its implementing regulations arc administered by the Tennessee Department of 
Environment and Conservation (TDEC), Division of Solid Waste Management. EPA 
Region IV administers the fcderal RGWA program including certain HWSA provisions 
that h a w  been enacted by the TnEC. 

The lSCA regulates, among other things, the use and disposal of materials 
containing more lharr 56) ppm of PCRs. The TSCA applies to Waste Managcrnent 
Operations projecb that deal with PCBs. Martin Marietta Energy Systems, Inc., policy is 
to regulatc the storage arid disposal of materials containing grcatcr than 2 ppm of PCBs. 

As amended by HSWA, RCRA Sect. 3004(u) requires corrcctive actions for 

Tlbe state of Tennessee is authorized (1) to administer its own RCRA program in 

Ck.,RCH.,nb, of 1980, as amcndcd by the Superfund Amendments and 
tion Act (SARA) of 1986, provides a Ceederal mechanism to respond to the 

hazards posed by abandoned disposal sites and Ccderal authority to respond to current 
uncontrolled rcfeascs of hazardous and radioactive (since May 1989) substances from a 
vcssei (including transportation vehicles) or from any onshore or oflshore facilities. The 
bct imposes strict liability on a broad class o f  potentially responsible partics and establishes 
fundiaig (the "Supcrfund") that enables the government either to order the responsible 
parties to  clean up the spill or to seek reimburscrnent from the responsible parties after 
the government has completed cleanup. 

CERCLA also imposes reporting requirements on owners and operators of 
currently operating vessels and facilities. In gencral, any rcleases of a reportable quantity 
of "hazardous substances' must be reported, and thc responsiblc party must clean it up. A 
"ha~ardoiis suhstance" is anything included on a "list of lists" compiled by relerring to the 
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four major environmental statutes including the Clean Air Act (CAA), the Clean Water 
Act (CWA), the RCRS, and the TSCk 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. 

conducted in accordance with the National Contingency Plan (NCP). The NCP 
establishes a blueprint €or cleaning up releases to the water, land, o r  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 (NPE). 

federal facilities) and by increasing EPA enforcement authority. As amended by SARA, 
CERCLA provides the framework for determining cleanup standards, schedules, and 
evaluation of remedies. 

and DOE requires Oak Ridge Reservation (ORR) cleanups to be conductcd in 
compliance with both the R C U  and CERCLNSARA. 

approved in November 1 9 1  by DOE, the EPA, and the TDEC in response to listing 
ORR on the NPL. The ORNI. ITA will become effective on January 1, 1992. The FF.4 
is intended to satisfy the requirements for an interagency agreement under Sect. 120 of 
CERCLA The agreement recognizes DOE’S responsibilities under fhc National 
Environmental Policy Act (NEPA) and the impact that the NEPA process may have on 
developing schedules retained under the agreement. Thc 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 Tenncssee 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/L;easibility Studics 
(RIFSs) 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. The 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 for 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 ensure compliance with applicable environmental laws and 
regulations. ORNL is obligated to a number of action items including a source 
reductionlzero discharge study, an air emissions inventory, waste and residue 
characterization, and others. 

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

Section 105 of CERCLA states that the government’s cleanup activity must be 

SARA amended CERCLA by inter alia (adding provisions specifically aimed at 

The draft Federal Facility Agreement (WA) between EPA Region IV, the TDEC, 

ORR was placed on the NPL December 21, 1989. Thc ETA for ORNI, was 
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Assessments (EAs) or Environmental Impact Statements (EISs), which are made available 
to the public arid 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 ( A R A R S )  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." 

5400.1, 5400.5, 5480.L4, 5480.1B7 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 thc CAA within the state of Tennessee and for 
protecting and maintaining Tennessee ambient air quality standards pursuant to the 
Tennessee Air Quality Control Act. TDEC's Division of Air Quality administers the air 
permits program. 

The CWA sets standards for, and regulates discharges into, surface waters and sets 
pretreatment standards for discharges into publicly owned treatment works. Facilities, like 
ORNL, that directly discharge wastewaters must obtain a National Pollutant Discharge 
Elimination System (NPDES) permit. CWA regulations address tcchnology-based effluent 
limitations, water quality-based effluent limitations, new source performance standards, 
control strategies for toxic pollutants, and thermal discharges. Water quality criteria 
established undcr thc CWA may become ARARS for CERCLA cleanups. At the state 
Ie~el, 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 Pollutiim Control within the TDEC. 

The Safe Drinking Water Act (SDWA) sets regulatory standards for organic 
chemicals and other pollutants in drinking water through two regulatory programs: 
National Drinking Watcr Standards ~ Q P  Public Water Systems and Underground Well 
hjjection. SDVVA Primary Drinking Water Standards are frequently used to establish 
L groundwater prcstection standards pursuant t o  the RCRA and CERCLA. 

Air emissions from ORR facilities are managed in accordance with DOE Orders 

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

guidelines, and minimum requircnents €or managing radioactive and mixed wastes. This 
order requires that DOE LLW be managed to protecl public health and safety and to 
preserve the environment. Waste management systems performance assessment (PA) of 
all aspects of waste generation is  required including waste reduction, segregation, 

DOE Order 5820.2A, Radioactive Waste Management, establishes policies, 
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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 €or decommissioning 
radioactively contaminated facilities. Planning lor facility decommissioning must be 
initiated during the design phase for new facilities and before termination of operations 
for existing operational Eacilities, and niust consider the &year budget cycle to ensure 
adequate funding availability. Decommissioning project activities include facility 
characterization, the environmental review process [i.cY the National Environmental Policy 
Act (NEPA), R C W ,  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. 

preparation of a project final report. The responsible Geld 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 Ins titutelhmerican Society of 
Mechanical Engineers (ANSI/ASME), NQA-1, 1983, "Quality Assurance Program 
Requirements for Nuclear Facilities." 

the DOE requirements for coordinating significant environmental compliance issues by 
creating a process within DOE for resolving conflicting compliance issues. 

establishes DOE hazardous and radioactive mixed waste policies and requirements. The 
ordcr 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 €or RCRA implementation. CERCLA requirements are 
now addressed in DOE Order 5480.4. The order provides DOE policy resolving 
RCRNCERCLA overlap issues, integrating NEPA with RCRNCERCLA processes, and 
resolving organizational conflict of interest issues €or RCRNCERCLA contractors. 

DOE Order 5440. IC, National Environmental Policy Act, provides DOE 
guidelines €or developing and routing NEPA documentation. DOE Order 5480.3, Safety 
Requirements €or the Packaging and Transportation of Hazardous Materials, Hazardous 
Substances, and Hazardous Wastes, establishes requirements €or the packaging and 
transportation of hazardous materials, hazardous substances, and hazardous wastes. DOE 
Order 1540.1, Materials Transportation and Traffic Management, establishes DOE policies 
€or 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. 

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. 

Postdecommissioning activities involve final chemical and radiological surveys and 

DOE Order 5400.2A, Environmental Compliance Issue Coordination, establishes 

DOE Order 5400.3, Hazardous and Radioactive Mixed Waste Management, 

Other relevant DOE orders include DOE Order 5400.1, General Environmental 
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The goal of the ORNL Waste Management Program is protection of the workers, 
the public, and the environment. A vital aspect of this goal is to comply with all 
applicable state, federal, and DOE requirements. Waste management requirements for 
DOE wastes are detailed in DOE Order 5820.24 and the ORNL Waste Management 
Program encompasses all elements of this order. Compliance with the requirements of 
this DOE order and other appropriate DOE orders, along with applicable TDEC and 
EPA rules and regulations, provide the principal source of regulatory guidance for waste 
management operations at ORNL. 

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. 

dispersability and to dispose of it in facilities that allow for increased environmental 
protection. More efficient TSD of LLW will reduce potential future liabilities. 

avoiding its generation and by destroying the hazardous nonradioactive constituents, the 
problems and costs associated with waste management can be minimized. 

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

As a goal, ORNL continues to  place increased emphasis on minimizing the amount 

The goals for managing LLW are to treat the waste to reduce its volume and 

The goals for managing hazardous waste and mixed wastes are very similar. By 





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. 

21 O R G m m O N  AND ADMINISTRATION 

21.1 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. government 
agencies as well as for private industry and institutions. Currently, these research efforts 
are focused in the areas of (1) magnetic fusion, (2) nuclear fission, (3) biological and 
environmental basic and applied research, (4) conservation and renewable energy, 
(5) fossil energy, and (6) basic research in physical sciences. The diversity of these 
programs and the complement of unique research 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 changcs have 
occurred in the scope of R&D efforts and in the supporting waste management 
requirements. While early site development focused on direct support of defense 
programs during and following World War 11, the unique facilities that were established 
formed the nucleus of the multidisciplinary rcscarch 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 lcft 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 cantinuing responsibilities of DOE and its managing site contractors since 
the beginning of ORNL operations. 

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) 
dircctives. Facilities for treatment of discharges are being constructed or upgraded, and 
results of earlier disposal practices are being addressed. Timely action is being taken and 
will have to continue to bring ORNL into conformance with current and future 
regulations and guidelines. Effluent monitoring has been used to aid waste management 
operations and to ensure the safety of on-site personnel, the general public, and the 
environment. 

Over the past decade the awarcness of environmental concerns has increased, and 

9 
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2.1.3 Organizational Waste Management Structures 

21.3.1 Martin Marietta Energy Systems, Inca 

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

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

ORNL-DWG 91M-14E81 

MARTIN-MARIETTA 
ENERGY SYSTEMS 

SENIOR 
VICE PRESIDEN I 

OPERATIONS APPLIED TECHNOLOGY 
ASSOCIATE DIRECTOR 

w T o m  PROGRAM 

I I I  I 



11 

213.2 DOE-OR Field Oftke 

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

A S S I S T A N T  M A N A G E R  
FOR 

E N V I R O N M E N T A L  R E S T O R A T I O N  

I A N D  
W A S T E  M A N A G E M E N T  I 

O R N L L D W G  91 M - I 4 6 8 2  

Hg. 2 AMERWM organizatioa for tbe US. Department of Eaergys Qak Ridge F i  Off i .  

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 implementation 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 for reporting on 
status and supporting the COR on meeting the planning, status, and monitoring 
requirements of the DOE-OR Waste Management Division director. Implementation of 
corrective activities and waste management operations at each of  the sites is the 
responsibility of the respective Energy Systems site manager. 

21.3.3 ORNk waste 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 
radioactivc, hazardous, mixed, and solid sanitary waste management systems at ORNL in a 
manner that protects the hcalth and safety of workers and the general public, minimizes 
impacts to the environment, and complies with all applicable regulations, rules, and 
policies. The division is also responsible for remedial action functions that covcr 
surveillance and maintenance (S&M) of inactivc waste sites and surplus radioactively 
contaminated facililies and D&D of the contaminated facilities. The OWMRA is 
comprised of four line management sections and two matrixed programs. The 
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four sections are Waste Management Operations, Environmental Projects, Environmental 
Programs Coordination, and Remedial Action. The two programs 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; environrncntal project management; TRU waste management; fiscal 
analysis and reporting; and active LLLW System compliance management. This section 
reports lo the director of the OWMRA but is programmatically responsible to the director 
of the Central Waste Management Division (CWMD). Thc D&D Program is responsible 
for management of the ORNL D&D Program. 

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

The LGWOD is  responsible for the safe operations necessary for managcrnent of 
a number of ORNL liquid and gaseous waste streams. The liquid waste streams include 
radioactive process waste, radioactive LLLW, and various wastewater streams. The 
LGWQD is not responsible for sanitary liquid waste streams including coal yard runoff, 
sewage, or any liquid waste strcams 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 rcsponsible for gascous wastes going to other stacks 
at ORNL. 

The SWOD is responsible for ensuring the proper characterization, storage, 
treatment, recycle, and/or disposal of radioactive, hazardous, mixed, and sanitary solid 
wastes. ORNL waste managemcnt facilities include the SWSA 5N storage area for TRU 
and SC wastes, the SWSA 6 disposal site for solid low-level waste (SLLW), the 
Hazardous/Mixed Waste Management Area, and other hazardous/mixed waste tanks or 
facilities. 

items (LIS) and general plant projects (GPPs) during functional/systems requirements 
definition, feasibility studies, conceptual design, detailed design, procurement, and 
construction. The LI and GPP are required for upgrading, replacing, or constructing new 
facilities or systems required to conduct waste management operations in an efficient, safc, 
and compliant manner. 

The Environmental Programs Coordination Section provides integration for 
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 Mnnagement Five-Year Plan, the supporting 
Environmental Restoration and Waste Munugement Site-Specific Plan for the Oak Ridge 
Operations Office, and the current year work plans. 

strategy devclopment and planning for continuity of waste management system 
operations.The major hnction 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 
maintains central programs for waste certification, generator training, and wastc reduction. 

The Waste Management Operations Section is responsible for the management 

The Environmental Projects Section provides engineering support to manage line 

The Waste Management Coordination and Planning Dcpartment provides detailcd 
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The Remedial Action Section is responsible for management, project planning, and 
execution of S&M and D&D for surplus facilities. This responsibility includes the 
following program management functions: securing funds to achieve DOE and QRNL 
D&D program objectives, monitoring progress of D&D activities against program budgets 
and milestone commitments, and ensuring these activities are conducted in accordance 
with all applicable environmental, safety, and health-related (ES&H) regulations and 
DOE orders. 

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

ENVIRONMENTAL COMPLIANCE 
& DOCUMENI~ATION 

ENVIRONMENTAL 
SURVEILLANCE ENVl RONMENTAL REVIEW AND COMPLIANCE 

2.1.3.4 Foamer LLWDDD and HAZWDDD Pro 

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 of the Low-Level Waste Disposal Development and 
Demonstration (LLWDDD) Program in 1986. The LLWDDD Program was responsible 
for the development of a strategy and an implementation plan €or managing LLW on the 
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ORR. 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 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, efforts began later that year to 
establish the Hazardous Waste Development Demonstration and Disposal (HAZWDDD) 
Program. A HAZWDDD Program Plan was developed in 1988 and published in Fcbruary 
1989. The objective of the HAZWDDD Program Plan was to ensure that the Energy 
Systems needs for TSD of hazardous and mixed wastes had been identified and that 
efforts were under way to meet those needs. 

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 Division (RWMD) was 
established and reported to the K-25 Site manager. In establishing the RWMD, the roles 
and waste management responsibilities of the RWMD and the DOE-OR installations were 
identified. A decision was made by Energy Systems to phase out the LLWDDD and 
HAZWDDD Programs in 1989. Issues and tasks identified by the two programs have 
been assigned to appropriate Energy Systems organizations for implementation. 

In April 1989 the DOE-OR requested that Energy Systems evaluate thc feasibility 

213.5 Central Waste Management Division 

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

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

The CWMD has also been assigned the responsibility for the preparation and 
issuance of radiological PAS, as required under the DOE Order 5820.2A, for ORR LLW 
disposal sites. The CWMD assigned the responsibility for developing the Solid Waste 
Storage Area (SWSA) 6 and the Interim Waste Management Facility (IWMF) PA to the 
O W R A .  

Various documents are developed to guide and to support the waste management 
program at ORNL; the Documentation Management Center (DMC) at ORNL is 
responsible for maintaining current revisions of  all waste management documents. 
Information rcgarding both the applicable documents and the DMC is provided in the 
following subsections. 
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2.2.1 O W  Waste Management Guidance and Support ments 

In addition to the Oak Ridge National Laboratory Waste Management Plan, the 
following documents are used to guide and to support the QRNL Waste Management 
Program: 

the DOE Environmental Restorahon and Waste Managemeilt Five-Year Plan, 

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

* Activity Data Sheets (AD%), 
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the Current Year Work Plan (CYWP), 

* strategy documents, and 

. ...... 

* the Active Sites Environmental Monitoring Progrtlm: F'rogram Plan. 

22-1.1 Tk DOE F i Y e a r  Plan 

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

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 is 
concerned with the TSD of wastes generated as a result of current operations at active 
facilities. 

This plan encompasses three discrete activity areas: corrective activities, 

2.21.2 DOE-ORs Environmental Restoration and Waste Management SiteSpecific Plan 

On issuance of the DOE Environmental Restoration and Waste Management Five- 
Year Hun, 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 SSP is the vehicle for participation 
by affected parties at the regionalllocal level. It is also used by the DOE-OR and DOE- 
HQ to measure progress in meeting DOE'S goal for environmental cleanup, waste 
operations, and technology dcvelopment 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 Waste Management €?rugrum Site-Specific Plan 
for the Oak Ridge Operations Office. 

2.23.3 Activity Data Sheets 

ADSs are used by ORNL to identiFy all environmental restoration, waste 
management, and corrective actions projects; appropriate information on priority and 
funding levels, budget reporting codes, and a short narrative dcscription are provided. 
ADSs are the basic unit of description necessary to develop the comprehensive DOE 
Environmental Restoration and Waste Management Five-Year Plan and will be updated 
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annually. The 1 9 4  AlDSs are scheduled to be completed by March 1992 to support the 
1994 budget submission. 

221.4 Current Yeap Work Plan 

C W s  are prepared for programmatic waste management tasks each fiscal year. 
"he following information is included: 

the task description, 

the task budget and spending schedule, 

the task schedule, and 

milestones. 

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

2.22 Documentation Management Center 

The DMC has the responsibility of maintaining quality records for the Waste 
Management Operations Section at ORNL. The DMC developcd the Documentation 
Management System (DMS) to perform this function. The DMS was conceived, designed, 
and configured to meet requirements €or NQA-1 document control and quality records €or 
the Waste Management Operations Section. The scope and requirements of this QA- 
based system operation are contained in the Waste Management Operations Section 
Procedure, WM-DMC-101. For additional information on the DMS, see Subsect. 8.3 of 
this plan. 

2-3 SITE DESCFUFTON 

This subsection briefly describes the physical characteristics of the ORNL site that 
are relevant to waste management activities. 

ORNL, one of threc 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 OKR 38,386 acres is in a rural setting and is bounded by 
the Clinch River and Tennessee Valley Authority ('IVA) land o n  its eastern, southern, 
and western borders. ORNL is located on the southern border of the federal reservation. 
Its principal R&D facilities consist of nuclear research reactors, particle accelerators, hot 
cells, engineering process development facilities, and research facilities in physics, 
chernistry, biology, and the environmental sciences. 
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Ag 6 Area map indicatiug location of Oak Ridge Natianal Iaboratory- 

ORNL and its accompanying buffer 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 northcast- 
southwest direction. Although the valley floor is highly developed within the central sitc 
area, the surrounding terrain is wooded. White Oak Creek (WOC) passes lo the south of 
the developed area and leaves the valley through a gap in Haw Ridge into Melton Valley. 
All the satellite facilities are located in 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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The central ORNI, 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 for pulpwood and sawtimber. Forest management objectivcs 
are coordinated with those of other land uses on the OKR, such as wastc management 
activi tics. 
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23.2 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- 36001, 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. MOO), 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. 

23.3 Site Topgraphy 

Site topography is characterized by a serics 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 arc underlain by more resistant 
sandstone, shale, and cherty dolomite formations. 

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, 3ethel Valley, and Chestnut Ridge. 

Surface elevations range from about 740 ft at the Clinch River to about 1356 f t  at 

23.4 Climate 

The Oak Ridge climate is typical of thc humid southern Appalachian region. Thc 
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. Averagc 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. 

23.5 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. All the formations are of 
sedimentary origin, either chemical (limestone and dolomitc) or clastic (sandstone and 
shale). From oldest to youngest, they include the Rome Formation, the Conasauga 
Group, the Knox Group, the Chickamauga Group, the Sequatchie Formation, the 
Rockwood Formation, the Chattanooga Shale, the Maury Formation, and the Fort Payne 
Chert. 
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Of the nine units mapped within the reservation, the four that 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 
Vafley. 

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

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 water is generally greatest during the October-December quarter and least 
during thc 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 arca is taken from surface water sources. However, single- 
family wells are common in adjacent rural areas not served by public water supply systems. 

The mean yield of springs and wells in the Knox Group used for public and 

Depth to the water table varies both spatially and temporally. At a given location, 





3. RADIOACTIVE WASTE MANAGEMENT 

TRU LLW STORAGE 
(7855) 

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 previous operations; only a small amount of solid TRU 
waste is currently being generated. Radioactive waste management operations include 
solid, liquid, and gascous waste management activities. 

DISPOSAL- 
SWSA GISTORAGE- 

LLLW CASK FACILITY 

3.1 SOLIDWASTE 

STORAGE 
(7826, 7834,7879) 

i 

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

DISPOSAL- 
SWSA GISTORAGE- 

K-25 SITE 
STORAGE 

(7827, 7829) 

ORNLDWGBIM 14045 

Fig. 9. I)edsion tree for the segregdtian and disposition of solid radioactive w& at ORNL 

-rawe 1. mantities of solid waste genemtcd at 
Oak Ridge N a l W  Laboratory during 

Ey 1990-91 

Quantity 

Waste stream 1990 1991 

Radioactive: 
Transuranic waste 844 f t3  297 ft3 
Low-level waste 44,444 ft3 69,711 ft3 

Hazardous 336,0!% Ib 234,447 lb 

Mixed 33,033 Ib 49,898 Ib 

Sanitary 634,544 yd3 474,C384 yd3 

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 thc end of the institution control period, is contaminated with 
alpha-emitting TRU radionuclides that have (1) an atomic number greater than 92, 
(2) half-livcs 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 he managed as TKU waste. Waste contarninated with 252Cf, 244Cm, 
and u3U in concentrations greater than 100 nCi/g are also handled as TBU waste at 
ORNL, although they have not been formally declared as such by DOE-OR. 

llie majority of TRU waste stored at ORNL is  from past operations. Currently, 
ORNL activities generate small quantities of TKU waste [Le., newly generated (NG) TRU 
waste]. Most of the existing 'IRU waste storage facilities at OKNL are located in the 
north area of SWSA 5 (Fig. 10). 

3.1.1.1 Strategy 

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

TRU waste will be disposed of at the WlPP 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 all certified CII and RH TRU waste including mixed 'TRU 
waste. 

Prior to shipment of waste, WIPP personnel will validate the data package for 
each waste shipment. Upon receipt of waste, WIPP personnel will (1) verify the package 
or assembly identification nunibers 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 arid process all shipping papers and manifests. 

emplacement of waste in the WIPP. The first shipments of 'IRIJ waste to the WTPP 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 opcrating period is 
planned to follow the Operations Test Phase. 

radiological dose rate at the surface of the waste package. CH 'IRU waste is defined in 
the WIPP WAC as TRU waste that has a surface dose rate of 5200  mrem/h and can be 
handled by direct means without extensive shielding. 

Dispasal at the Waste Isolatio Pilot Plant According to DOE Order 5820.2A, 

'I'he waste will be stored retricvably during a period of up to 5 years from the First 

CI-I-TRU waste- Solid TRU waste is segregated and handled based on the 
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- PLANNED - - - PERIODS OF TRANSITION AND/OR UNCERTAINTY - - INTERMITTENT 

Fig 11. P av;ailability of ~r~~ c fkilities at O& Ridge Nat 

CH TRU wage. ORNE has a significant backlog of stored CH TRU waste. 
f the stored CH TRU waste is  contained in %-gal stainless steel drums; 

only small quantity is contained in 4 x 4 x 6 Et boxcs. The CH TRU waste is stored in 
bclow-grade concrete block facilities in SWSA 5N. Approximately 22,000 ft3 of CH TRU 
wastc 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 changcs in transportation requirements, almost all of the CH TRU wastc stored at 
ORNP, will require repackaging. This includes approximately 2350 55-gal drums and 
51 boxes. 

CH TRU waste" Currently, ORNL bas only a few sources of 
NG CH TRU waste. The five ORNI., facilities that generate this waste are 
(1) Building '7920, the Radiochemical Engincering Development Center (REDC); 
(2) Building 14019, the Radiochcinical 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 
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55-gal drum per year. The estimated annual CH TRU waste generation rate is expected 
to be 425 to 530 ft3/year from normal facility operations. 

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

>200 mremk and must be handled by remote means. 

stored at ORNL facilities totals 476 waste containers consisting mainly of concrete casks. 
These 476 containers have approximately 8610 ft3 of R H  TRU solid waste; 6480 ft3 is 
considered retrievable. RetrievabIe R H  TRU wastes (Le., 94 casks) are stored in 
SWSA 5N in a bunker. Concrete casks (Le,, 392 containers) buried in trenches in 
SWSA 5N and SWSA SS are considered nonretrievable and buried. 

retrieving and processing in the proposed Waste Handling and Packaging Plant (WHPP). 
The mission of the WHPP is that of retrieving, receiving, repackaging, certifling, and 
shipping R H  and SC TRU waste. 

NG RH TRU w d e .  The majority of NG RW 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. 

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-LLL W System sh,ui”s. TRU-contaminated sludges currently being generated 
at ORNL are primarily thc result of operations at the Radiochemical Engineering 
Development Center (REDC) (Building 7920). The existing LLLW System does not have 
provisions for handling TRU-contaminated liquids separatc from non-TRU LLLW waste 
streams. Modification of the LLLW System to isolate TRU-contaminated liquid waste is 
currently being studied. 

Past LLLWSystem shdgm. About 3.25 X l@ gal of sludge that is currently stored 
in the gunite tanks and the Meiton Valley storage tanks (MVSTs) is classified as RH TRU 
waste. These sludges are the result of waste accumulation from the past 48 years of 
ORNL waste operations. The sludges in the gunite tanks are residuals from sluicing 
operations conducted several years ago when the majority of the gunite tank contents 
were removed for hydrofracture disposal. Hydrofracture disposal was stopped in 1984 by 
changing regulatory requirements. The sludges in MVST also resulted partly from this 
process. 

contaminated with TRU radionuclides. Characterization of these sludges has been 
completed for inactive tanks by the ERP and for the active tanks by the Waste Operations 
Program. The OKNL strategy for stored TRU sludges involves removal, solidification, and 
certification to the WEPP WAC in the proposed WHPP. 

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

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

RH-TRU waste. RH TRU waste is TRU waste that has a surface dose rate of 

S t d  4w TRU w e .  The currently identified inventory of R H  TRU solid waste 

The strategy of stored R H  TRU waste is to certify the waste to WIPP WAC by 

TRU shdges. Sludges are contaminated with TRU radionuclides primarily becausc 

Also, various active and inactive tanks in the LLLW system contain residual heels 

e approximately 6200 m3 of solid TRU waste comingled with SLLW and disposed in 
shallow-land burial trenches prior to 1970 (i.e., SWSAS 3, 4, and 5) ,  
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wastcs in pits and trenches from past liquid waste disposal operations ( i c y  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 (NIIF) [and possibly below the 
Old Hydrofracture Facility (OHF)] that contain TRU radionuclides. 

The final disposition of buried TRU waste is a part of the ORNL RIPS currently in 
progress and is not specifically addressed in this plan. Buried TRU wastc is not a part of 
the WIPP mission as currently defined. 

3.1.1.2 Gencrie description and characteristics of waste 

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

CH 'L"1Ru Waste. CH TRU waste consists of miscellaneous waste from glove box 
operations (e.g., paper, glassware, plastic, shoe covers, and wipes), discarded high- 
efficiency particulate air (HEPA) filters, and discarded equipment (e.g., glove boxes, 
processing equipment, etc.). The majority of the CM IPRU waste has a surface dose rate 
much less than 200 mremh (Le, usually around 10 mremh or less). 

stainless steel drums. Metal paint cans, plastic buckets, and other similar containers are 
also used to package waste inside the %-gal drums. The flow sheet for handling newly 
generated CH TRU waste is shown in Fig. 12. 

drums placed in storage facilities or awaiting processing in the Waste Examination and 
Assay Facility (LVEAF) in SWSA 5. Also, a small quantity of CH TRU waste is stored in 
51 boxes that are typically 4 X 4 X 6 ft. 

characterized and are known not to be rnixcd 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 unpunctured 
aerosol cans or compressed gas cylinders. Insufficient data are available on the remaining 
484 drums. Further work on characteriing the drums with liquids, gases, or unknowns is 
ongoing. 

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, vacuum pumps, 
furnaces). The unshielded individual waste packages within the casks have radiation levels 
that measure between 10 and 10,OOO re&; the majority are below 100 rem,%. RCRA 
materials in RH TRU waste primarily consists of lead that was used as shielding and 
limited amounts of mercury from discarded mercury vapor lamps. 

CH TRU waste is generally contained within polyethylene bags inside 55-gal 

The current inventory of CH 'TRIJ waste at ORNL is approximately 2350 55-gal 

Of the 2350 drums in storage, approximately 60% (Le., 1364 drums) have been 

RH TRU waste. Solid RH TRU waste consists primarily of miscellaneous cell 
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RH TRU waste is typicaliy contained in cylindrical concrete casks 4.5 ft in 
diamcter by 7.5 Et high. Wall thickness of the casks vary from 4.5 in. to 12 in. thick, 
depending upon the radiation level of the contents. The majority of the RH TRU wastes 
inside the concrete casks are also contained inside 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. 

sluicing operations between 1980 and 1984 when the majority of the gunite tank contents 
were removed for hydrofracture disposal at the NHF. The sludges in the MVST are a 
result of past (is.,  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/cm3. The surface dose rates of these sludges are about 10 rem/h (unshielded). 

After processing, the majority of these sludges will be certified as R H  TRU waste. 
The quantity of RH TRU sludges in the gunite and other inactive tanks and the W S T  is 
estimated to be 1.25 x lo5 gal. The quantity of RH TRU sludges contained in the 
remaining active LLLW tanks has not been evaluated. The current treatment method for 
LLLW produces a sludge that will require classification as RH TRU. Sludges from the 
Waste Evaporation Facility have a density of about 1.2 g/cm3. 

Sludges. TRU sludges in storage in the gunitc tanks are residual heels from 

3.1.1.3 Treatment facilities 

Treatment facilities for solid T R U  waste do not currently exist at ORNL. 
However, the WEAF and the proposed Waste Certification and Characterization Facility 
(WCCF) will servc as inspection facilities for the examination of TRU waste and SLLW. 
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To remain consistent with the prescribed plan format, these facilities axe included in this 
subsection describing treatment facilities. 

WHPP. The WMPP is discussed under the RN '1XU subsection that follows. The WAF 
and the proposed WCCF are described in the following paragraphs. 

Whstcr Assay FAC~&Y. The WEAF (Building 7824) is a 
50 x 100 ft fa roxitnately 300 ft south of Building 7831 in SWSA 5N. The 
facility houses equipment for nondestructive examination (NDE) and nondestructive assay 
(NDA) of CH TRU and SLLW as well as personnel offices and a control room. NDE 
and NDA equipment located in the WEAF includes the real-time radiography (RTR) unit, 
the Passive/Active Neutron Assay System, and the Segmented Gamma Scanner. 

Environmental mmitoring. Constant air monitors operate to detect both alpha and 
beta/gamma emissions. An alarm sounds when a preset level of emissions is detected. 

Pennitting status. A n  MCRA permit is not required to operate the WEAF. 
Facility status. The W 
W s t e  ~ ~ ~ r ~ c ~ ~ ~ ~ t ~ ~  

@1K TRU Waste The proposed treatment facility for CH TKU waste is the 

This facility is planned to replace 
the WEAF for NDA and NDE of waste, as required to meet WAC for storage and 
disposal of TMU waste and LLW. The facility will house nondestructive inspection 
equipment for RTK and assay of drummed and boxed waste. Remote handling equipment 
will be provided to move waste containers within the building. The building will also be 
equipped with a HEPA-filtered vcntilation system and other utilities. 

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

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

Facility status. This facility was planned as a 1994 LI project; total estimated cost 
(TEC) was expected to be $16.OM. The project was not approved for IT 1994 funding, 
and a new funding year has not been established. The functional design requirements for 
thc facility are currently being finalized. The facility is to be located in SWSA 7. 

The WHPP is the proposed facility for processing the stored solid RN TRU waste and 
sludges. 

designcd to process stored RIlI TRU waste and TRU-containing sludges. The WHPP will 
be designed t o  process sludge storcd in the MVS'T', to process solid RH TRU waste stored 
in bunker(s), and t o  certify and package TRU transfers and solidify waste for shipment to 
the WIPP. The WHPP will bc capable of receiving casks of different sizes, off-site wastes, 
and liquid and sludge from ORNL's MVST. The main processing hot cell will be remotely 
operated and rcrnotely maintained and have the capacity for unpackaging, characterizing, 
volume reducing, assaying, and repackaging the waste. 

complex and other 'IRU waste facilities, is depicted in Fig. 13. A conceptual cutaway of 
WHPP showing equipment layout and proczss flow is shown in Fig- 14. 

anticipated cnvironmental monitoring requirements. 

WHPP will be an IiCRA-permitted facility. 

RM TRU waste. No facilities exist at ORNL for the treatment of R H  1XU waste. 

WQS& Ha A d  p1pCh@g The WHPP is a proposed major acquisition 

The proposed site of the WHPP, showing its rclationship with the main ORNL, 

Environmeretal mor?itoritzg. ' fie facility will be equipped to meet current and 

Permitfing status. An EIS will be subnzittcd to meet NEPA requirements. The 



33 

ORNL-DWG 91M-15461 

4- , 
WASTE HANDLING AND PACKAGING --,,,cz'--------- 

- 0 -  PLANT SITE -*-- 
*--  

* 'RH-TRU STORAGE BUNKER 

Flg. 13. Waste €bindling and Packaging Plant site and its relationship to main Oak Ridp National 
LaborsltorycompleJrandother l r a n s l i r a l l i c ~  facilities. 



34 

ORNL D W G B ~ M  17278 

PROCESS CELL (REM01 ELY OPERATED AND REMOTELY MAINTAINED) --'1 ........... --- ...... ____ 

..... a ____ ....... --r 

-INCOMING 
LIQUID/  
S L U D G E  
W A S T E  

SOLID 
W A S T E  

L_ 
T O  W l P P  

Facility status. OWMRA will seek hnding for the WHPP as an F Y  1995 LI 
project. Preliminary cost estimates for the W P P  indicate a TEC of $280M as a 1995 LI. 
If the W P P  is funded as a 1995 LI, it will be opcrational in F'Y 2002. 

3.1.1.4 Storage faeilitis 

The locations of solid TKU waste storage facilities and trenches in the north area 
of SWSA 5 are shown in Fig. 15. Sludges are stored in the MVST and in elcven or more 
of the inactive tanks. T'he inactive tanks containing TRU sludges are located in thc main 
OKNL, complex and at the OHF. In addition, unknown quantities of sludge may be 
stored in various active tanks in the LLLW System. Most of thesc active tanks are 
located in the main OliNL complex. 

CH TXU waste. CM TRU waste is currently stored in Buiidings 7834 and 7826. 
Buildings 7823 and '7879 are staging facilities for drummed wastc and for the ternporaiy 
storage of boxed waste. Two new CH TFtU storage facilities are planned. 

approximately 4200-ft2 with a concrete floor, steel supports, wire fabric ceiling, and metal 
roof and walls. Imcated in SWSA 5N, the building was used for the temporary storage of 
r lI<IJ  glove boxes and 55-gal drums of SLLW. It is currently used for storage of mixed 
wastes (Subsect. 5.1.4.3). 

physics surveys and visual inspections. 

Current plans are to upgrade and to permit this facility as an RCRA Part B facility. 

7823. Building 7823 is a single-levcl, semiunderground building of 

Environmental rnofliroring. The staging facility is monitored periodically by health 

Peimitting status. The facility is currently operating under RCRA interim status. 
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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, 

CI-I TRU waste consist of two nearly identical facilities (Buildings 7826 and 7834). 
Building 7826, thc oldest of the CII TRU storage facilities, i s  a concrete block structure 
built approximately 85% belowgrade. 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. 

(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. 

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 RCKA interim status 
permit. The interim status ends in Novcmber 8, 1992, and closure of these facilities must 
be initiated at that timc. 

Current facilities for storage of drummed (55-gal) 

Building 7834 is very similar cxccpt the 24 storage cells will each hold 80 drums 

Environmental monitoring. Monitoring of Building 7834 and 7826 is primarily 

tutus, These facilities will be phased out as a CH TRU storage facility. 
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 RCK4 requirements. The facility was designed to store about loo0 drums with a 
20 x 46 ft area resewed for storage of steel boxes. 

applicable environmental and personnel monitoring requirements as specified in the 
RCR.4, DOE orders, and other applicable regulations. 

permit. The facility will bc an RCRA Part €3 pcrmitted facility. 

Environmental mo?zitorin$. The facility was designed and equipped to meet all 

Permitting status. The facility is currently operating under an RCRA4 interim status 

Facility status. The facility began operation in early 1991. 
Buildings 7572 and 7577. TWO new CH TRLJ waste storage facilities are planned 

to replace misting CH TylRU storage facilities, Buildings 7826 and 7834. The new facilities 
will be aboveground metal Butler-type buildings having sealed concrete floors and curbing 
to meet RCRA and DOE requircments. The facilities will have storage capacities of 
approximately 3OOO 55-gal drums. Both facilities will be located in SWSA 7. 

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

submitted to DOE in September 1991 to 

dcsign requirements and a conceptual design for the facility havc been prepared. 
Construction will begin after DOE approves the EA; construction is  to be completed in 
p;Y 1993. Building 7577 has been proposed as a 1 9 4  GPP. 

5500 Ct3 (733 drums) of CH TWU waste from Nuclear Fuel Services, Inc. ( N E ) .  The 

Permitting status. The facilities will be RCWA Part E3 permitted. An EA was 

Facility status. Building 7572 is a GPP with a TEC of $1.1M. Functional 
NEPA requircments. 

~~~~~ 7574. A new waste storage facility is planned for long-term storage of 
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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. 

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

revised EA was submitted to DOE in August 1991 to meet NEPA requirements. 

was approved and sent to DOE-OR in August 1991. 

sheltered building (7855) and in trenches in SWSA 5. The locations of the RH TRU 
waste storage facility and the trenches containing stored R H  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 R H  TRU sludges are discussed under 
LLEW (Subsect. 3.2.2). 

waste in concrete casks is Building 7855. Building 7855 is a three-sided, one-story, 
concrete block structure on a reinforced concrete slab with a reinforced concrete roof and 
is largely underground. The structure is a minimum of 2 f t  below-grade except for the 
open south-facing side. 

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

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. 

permit. 

be used until the WHPP becomes operational and the inventory of the RH TRU waste 
stored in the facility is processed in thc WHPP. 

1989 GPP to provide additional storage capacity of RH TRU waste in concrete casks. 
The facility will be an earth-sheltered structure similar to the configuration of Building 
7855. A front elevation view of a typical RH TRU storage bunker is shown in Fig. 16. 
The bunker will have four bays and a storage capacity of 108 casks; 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. 

requirements and all other environmental and personnel monitoring requirements as 
specified in DQE orders and all other applicable regulations. 

and the RCRA Part B requirements have been identified. An RCRA Part B permit 

Permitting status. The facility will be permitted as an RCRA Part B facility. A 

Facility status. This facility is planned as a 1991 GPP. The preliminary proposal 

RH TRU waste. R H  TRU waste at ORNL is currently stored in an earth- 

Buikihg 7855- The storage bunker currently used at ORNL for storing RH TRU 

Environmental monitoting. Each bay contains a sump and a drain system for 

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

Facility status. The facility has been in operation since 1979 and will continue to 

RM TRU Wme Srmuge B&r. The RH TRU Waste Storage Bunker project is a 

Environmental monitoring. The facility will be designed to meet RCRA permitling 

Permitting status. The facility is Iisted on the RCRA Part A permit application, 
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application will be prepared. An EA was subinittcd in September 1991 to meet NEPA 
requirements. 

February 1990. Bidding for the project is  on hold pending NEYA approval. Construction 
will begin after DOE approves the EA; completion is expected in FY 1993. 

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. 

conducted by the routine environmcntal surveillance program €or SWSA 5. Groundwater 
evaluations are being conducted as a part of ORNL RI/E'S activities. 

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

Trenches have not bcen used for interim storage since the RH TKU bunker 
(Building 7855) became available in 1979. 

Fucility status. Design was completed and certified for construction in 

RH 'IXU in burial trenches, The location Cor RM-TRU waste stored in trenches 

Environmental monitoring. Monitoring of 1XU waste stored in burial trenches is 

Facility status. RH TRLJ storage trenches were used between 1970 and 1979. 

3.1.1.5 Status of sup 

Training 'IRU waste generator training is required for all personnel irivolved 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 
€or CH TRU waste destined for the WIPP. 

Training courses on thc "Proper Packaging of Transuranic Waste" were held in 
November 1988, March 1989, September 1989, and December 1989. The program began 
routine (monthly) course offcrings in April 1990. The ncw generator training program 
presents thc TWTJ requirements in tandem with the SLLW requirements. Generators of 
TRU waste are required to attend both SLLW and TRU waste generator training. All 
personnel who package TRlJ waste at ORNL are required to complete this course 
satisfactorily every 2 years, which iricludes attending the training program and passing a 
written examination. RCRA training is required annually €or personnel involved in 
handling TRBJ mixed wastes at ORNL (Subsect. 4.1.6.1). 
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Fig 17. JAation of new remote-handled transuranic storage bunker. 

certification. The first TRU waste certification plan at ORNL was developed in 
May 1984. In May 1985 the WIPP Waste Acceptance Criteria Certification Committee 
(WACCC) audited the ORNL TRU Waste Certification Program. Several items found to 
be inadequate or deficient resulted in a significant effort at ORNL to correct the 
problems. In September 1985 a revised certification plan was submitted to the 
WIPP WACCC. 

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

Program on December 13-14, 1988. Specific areas addressed by this audit were the 
Isotopes Production Area (Buildings 3033, 30315, and 3047), Mass Spectroscopy 
(Building 9739, drum procurement and distribution, and the results of previous audits. 
New findings and observations were related to the need for formal QA plans, documcnt 

An internal QA audit was performed on the NG CH TRU Waste Certification 
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control, drum identification and traceability, drum labeling, and waste operations 
procedures. 

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

A n  internal QA audit of OKNL TRU wastc generators and the certification 
program was conducted during December 1990; no major program deficiencies were 
identified. Subscquently, 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 11 shipping package were conducted at ORNL. The TRUYAC'T' I1 
is a Nuclear Regulatory Commission (NRC)-approved CI'I TRU waste shipping package 
that will fit on a flat bed trailcr that will be I J S ~  for shipping CH TKU 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 cvaluated for WIPP to provide the Fixtures and 
trained personnel needed to perform this packaging function for those sites that generate 
small amounts of CH I'RU waste. Five generator sites (including ORNE) plan to share 
the TRUPACT I1 loading fixtures, sharing thc initial cost for the fixtures and associated 
equipmcnt. At this time the Mobile Loading System is planned to be uscd for loading 
TRUPACT I1 carriers at ORNL. 

to monitor the generation rates of radioactive wastes. 'The Solid Waste Information 
Management System (SWIMS) is thc repository of information on the generation of solid 
radioactive waste, both LLW and TRU waste. 

Data h a s  maeagernenL A computer data base is currently being used at ORNL 

3.1.1.6 Update of j r n ~ l e ~ ~ ~ ~ ~ i ~ ~  summary table 

Appendix A provides an update to the original implementation summary for 
management of transuranic waste that was provided in the ORNL Implementation Plan for 
DOE Order- 5820.24 issued April 28, 1989. The format in Appendix A duplicates the 
format of the requirements for the management of T R U  waste contained in 
DOE Order 5820.2A. Many activities planned for achieving compliance with the order 
are applicable to morc than one requirement. To avoid duplication of costs for achieving 
compliance, cross-referencing between requirements is used extensively. Revisions to the 
original table are underscored. 

TEC for the WHPP has been increased from $13QM to $280M, and the project date has 
been moved from FY 1992 to IT 1995. The $130M was a preliminary estimate based on 
early feasibility studies, and the $28QM is based on coriceptual work to date. Other 
revisions to the table are very minor and reflect, primarily, points of edification. 

The most significant revision to the table occurs under requirement b( 1). The 
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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 (Le., DOE program 
budget code), and the respective fiscal year for funding. 

Table 2 line item and geueral plant projeds for transuranic 
waste f%cilities at Oak Ridge National Laboratory 

TEC" Funding Fiscal ., 
Title ( $ X l ? @ w  type year 

Line item projects 
Waste Handling and Packaging Plant $28O,OOO 
Waste Characterization and Certification Facility 16,000 

904 

1,100 
1,100 
1,100 

1,100 

General plant projects 
Remote-handled transuranic Waste Storage Bunker I 

Contact-handled transuranic Storage Facility (Building 7572) 
Waste Examination and Assay Facility upgrade (Building 7824) 
Nuclear Fuel Services, Inc., Waste Storage Facility 

Transuranic Waste Storage Facility (Building 7577) 

(Building 7883) 

(Building 7574) 

"Total estimated c a t .  
bFY for planning; not currently funded as an FY 19994 LI. 

3.12 Low-Level Waste 

EW 1995 
EX 1994b 

EW 1989 

EW 1990 
EW 1990 
EW 199 1 

EW 19994 

LLW is radioactive waste that cannot be classified as HLW, TRU was 2, spent 
nuclear fuel, or a by-product material as defincd by DOE Order 5820.2A. Tn general, 
LLW contains radionuclides that are beta-gamma emitters with relatively short half-lives. 
LLW is also characterized as radioactive waste containing lcss 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 arc 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. 

shown in Fig. 9 (Subsect. 3.1). 

minimize the radiation exposure to operating personnel during treatmcnt, storage, and 
disposal operations. The LLW segregation categories are presented in Table 3. 

The decision tree for the segregation and disposition of various types of LLW is 

Current practice. Currently, LLW is separated primarily for handling purposes to 
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Waste typc Ilcscription 

Contact-handled $200 rnrernh 
lowlevel waste compactible (plastic, rags, etc.) 

nonconipactible (metal, wood, etc.) 
solidified sludges 

( L L Y  

Remote-handled >200 mremh 
I,LW reactor/hot cell debris 

solidified sludges 
21% 

I-liologica! 
Asbestos LLW containing friable asbestos 

LLW that contains > I  g 235tJ per container 
LLW of a biological nature 

Suspect Waste that bas no measurable contamination by 
radiation survey but must tx handled as a category 
of LLW and disposed of in a controlled trench 
because of its history and the potentia! for internal, 
undetectable contamination 

Until 1986 all LLW including LEW mixed with hazardous waste (Le., mixed waste) 
generated at ORNX, 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 ORWL, has been 
used for I L W  disposal since 1969. Starting in 1984 the practice of shallow land disposal 
on thc ORR came under closer scrutiny by federal and state regulators and DOE officials. 
A% a result of federal and state regulatory pressure, major changes in the operation of 
SWSA 6 were initiated in 1986 including (1) the exclusion of all mixed waste from disposal 
in SWSA 6, (2) the use of greater confinement disposal (GCD) techniques such as 
concrete silos and lined auger holes for disposal of CH and RI-I LLW, and (3) the storage 
of some CX1 LLW at the K-25 Site and of all mixed waste at ORNL. The current LLW 
operating strategy at ORNL was initiated in 1986. Because of the disposal practices in 
SWSA 6 prior to 1986, some areas in SWSA 6 are being remediated under an interim 
status RCRA closure plan with the TDEC. These remediation activities arc coordinated 
with current waste disposal operations. Bccalnse 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. 

to dcvclop a comprehensive strategy for managing LLW on the ORR. The strategy 
developed by LLWDDD established "classes" 
technologies for managing on-site gencrated LLW depending 011 the specific isotopic 
composition and concentration in the waste. A draft of the proposed LLWDDD strategy 
was submitted to the DOE-OR in July 1987. A summary of both the strategy and the 
implementation plans prepared by Energy Systems installations was prepared and 
submitted to DOE-OR on December 16, 1988. ORNL was assigned the responsibility for 
the design and construction of the Class L-I1 IWMF and the overall management 
responsibility for the Turnulus Disposal Demonstration Project (TDDP). 

was going to establish the specific wastc concentration limits for the various waste disposal 
technologics. Class L-III disposal was dropped because of the unproven nature of the 

LLWDDD Program. In 1986 Energy Systems established the LLWDDD Program 

Class L-I through L-IV) of disposal 

In the implementation of the LLWDDD strateLgy, a site-specific pathways analysis 
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disposal technology and uncertainties associated with performance and intruder protection. 
Storage for Class L-1II and Class L-TV 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 t I  through L-Tv 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. 

operating LLW disposal facility meet radiological performance objectives: 
Performance assessments. DOE Order 5820.2A7 Chap. 111, requires that each 

0 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 mremtyear to a member 
of the public (releases to the atmosphere should maintain releases of radioactivity in 
effluents to the general environment as low as reasonably achievable); 

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

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

DOE Order 5820.2A requires a site-specific PA on all new disposal facilities and for any 
disposal facility that was in operation as of September 26, 1988. The O W R A  has been 
assigned thc responsibility €or the preparation and the issuance of thc 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 €or the proposed Class L-I1 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 prcliminary 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 
rcductions in allowable waste concentrations appear to be nccessary 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 bc 
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 193. 

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. 
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3.122 Generic description and characteristics of 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 mremh. As presented 
in Table 3, the various categories of SLLW at ORNL are discussed in the following 
subsections. 

package of 5200 mremh and consists of various discarded slightly contaminated debris 
(Le., blotter paper, plastic, shoe covers, swipes, glass, wire, metal equipment items) and 
sludges from the Process Waste Trcatmcnt Plant (PWTP). 

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

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

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

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 (Le., much less than 
10 mremh). 

for the insulation of pipes. Asbestos waste usually consists of debris generated during 
maintenance or demolition of contaminatcd facilities. The radiation levels in asbestos 
CH LLW is usually very low (Le., much less than 10 mremh). 

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. 

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

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 remh. 

CH LLW. CH LLW is waste that has a radiation dose rate at the surface of the 

Bidogical CH LLW. Biological CH LLW mainly consists of animal excrements 

Asbestos CHLLW: Unlil the late 197Os, asbestos was used extensively at ORNL 

Suspecr CH LLK Suspect CH LLW usually consists of construction debris waste 

Reactors a d  hot cell debris- This waste consists of various equipment components 
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SoMjid shci'ges. Special campaigns for solidification of sludges from the LLLW 

u5U LLW u5U LLW usually consists of debris from production operations where 
System will produce an RH LLW. 

enriched uranium is processed. For criticality and security reasons, RH LLW containing 
greater than 1 g of usU is handled and disposed of separately. 

3.1.23 Treatment fa 

Extensive facilities for the treatment of LLW do not currently exist and are not 
planned at OKNL. One L,LW treatment facility at ORNL is the waste compaction facility 
(Building 7831) 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. 

ring Two continuous air monitors are provided to monitor 
and alarm airborne activity detected abovc prcset limits. Monitoring of the area for 
radiation lcvels (Le., background, point source, and transferrable) is provided using 
portable survey instruments during operation. 

Waste, Compaction Facility ~~~~~~ 7831). Building 7831, located in SWSA SN, 

Pennitthg status. An RCRA permit i s  not required for this facility. 
Fac2ity status. ORNL intends to contiriuc operating this facility for the 

foreseeable future. 

3.1.2.4 Storage 

Interim storage of ELW waste was initiated during 1987 because of the regulatory 
concern with disposal practices on the ORR and the limited capacity of SWSA 6. 
Currently, ORWL is utilizing two interim storage facilities: thc K-25 Site storage vaults 
and the X,LI,W Solidification Cask Storage Area. Building 7842 in SWSA 4 has been used 
as a temporary storage facility for LLW prior to placement 011 the tumulus pad or storage 
at  the K-25 Site. The intention is to utilize interim storage only until suitable permanent 
disposal can be devcloped. New storage facilities for contaminated soil and other LLW 
streams are also planned. 

a temporary storage area for CH LLW waste awaiting containment in concrete casks for 
placemcnt on the tumulus pads or storage at the M-25 Site storage vaults. Building 7842, 
which was originally coastructed to store SWSA 6 heavy equipment, is a prefabricated 
metal structure on a reinforced concrete pad. The building, which is approximately 
40 x 80 ft, is equipped with electricity and telephone lines. 

radiation levels at this Eacilrty. 

Facility sfatus. ORNL intends to continue operating this Eacility for the 
foreseeable future. 

K-25 Site Storage Facility- Some CH LLW is currently stored at the K-25 Site in 
Buildings K-310-2 and K-310-3, and Vault 31X. The K-25 Site storage facility, which can 
only acconrnodatc CH LLW with a surface dose rate of <50 mremh, utilizes the surplus 
M-25 Site buildings for storage. The first waste stream shipped to the K-25 Site for 

Buildkg 78424WSA 5 equipment building. This building is used as a staging and 

EnViromWal m 

S ~ T B E ~ F .  An R C U  permit is not required. 

Portable survey instrumentation is used to monitor 
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interim storage was dewatered 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 are being prepared and will be placed in 
service in FY 1992 for hazardous wastes. Additional storage areas for LLW may not be 
available at the K-25 Site in F Y  1992. To date, approximately 2500 drums of LLW and 
125 4 x 4 x 6 ft boxes from ORNL are being stored at the K-25 Site. 

EnvironmemZ monitOning. Monitoring of the facility is the responsibility 
of the K-25 Site. 

P d g  status. Permitting of the storage facility is the respnsibility 
of the K-25 Site. 

Facility status. The facility is expected to be utilized in the fbture 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-solidi€ied LLW 
generated during the processing of LLLW. 

provide (1) multiple containment barriers for the solidified waste form, (2) adequate 
shielding for the high-activity waste, and (3) sampling capabilities to monitor for the 
possible presence of entrained liquids and gases. The casks were fabricated of 1-ft-thick 
steel-reinforced concrete with an inner liner of corrosion-resistant synthetic, vinyl ester, 
fiber-reinforced plastic laminate. Each cask is about 9 ft in diameter and about 9 Et 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. 

generated during this campaign. 

TSD monitoring program. The casks are monitored for releases of gases or entrained 
liquids on a routine basis. 

The agreement with the TDEC originally limited storage at the site to a maximum of 
5 years, (Le., 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. 

The solidified waste is contained in interim storage casks that were designed to 

The LWSP began in October 1991. An additional 60 casks are projected to be 

Environmental modorkg The facility is routinely monitored by the operations 

Pe&gsta&s. The facility is being operated per an agreement with the TDEC. 

Facility statrcs The facility will be closed as required by agreement with the TDEC. 
Bulk Contaminated Soil Storage Facility. A building will be constructed in 

SWSA 7 to  store radioactively contaminated soil generated during construction and 
maintenance activities at ORNL. This building will be used to store CH soil in metal 
containers. 

The project shall consist of a pre-engineered, single-s tory metal building 
approximately 50 ft wide and 180 ft long. It is to be erectcd on a reinforced concrete 
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floor with curbing and a sump for spill containment and cleanup operations. The storage 
area will be able to contain 300 4 x 4 x 6 ft  steel boxes stacked two high. The total 
storage capacity of this area is approximately 1100 yd3 of soil. 

including alpha and be 
Environmental . The facility will contain radiation alarm systems 

Pemritnitgsbatus. A n  RCRA permit is not required. 
Faddy status. 'This project is a 1992 GPP with a TE,C of $1M. The Functional 

Requirements Docurncnt was issued in February 1991, and the Preliminary Proposal was 
approved and sent 

11 be constructed in SWSA 7 for staging and 
d mixed waste generated during the cleanup 

ir monitors and personnel monitors. 

of Building 7841. 

anticipated environme toring requirements. 
E n ~ o m n t a l  zg. The facility will e equipped to meet current and 

T&IEPS. This will be an RCRA permitted facility. 
tus. This project is a proposed 1994 GPP with a TEC of $l.lM. 

3-1-25 Disposal facilities 

ORNL is currcntly operating SWSA 6 as a disposal site for LLW. This site has 
been used by QRNL since 1%9 for the disposal of on-site generated ILW.  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-I1 disposal facilities for the ORR. 

Future operations at SWSA 6 will gradually phase out below-grade disposal and 
use only above-grade tuinulus disposal. Long-range Class L-I and L-11 disposal facilities 
will be placed into operation, and SWSA 6 will be closed. SWSA 7 is  the site for several 
planned storage facilities and possibly Class L-I1 waste disposal. 

White Wing Road. Development of this 68-acre site was started in 1959. An 8-ft-high 
chain-link fence with outriggers encloses the area. The operational life of SWSA 6, under 
the current rate of waste generation and improved disposal criteria, is estimated to be 
through the rnid-199Os (see the following subsection). T R S S  than 30 acres of usable land is 
available in this @-acre tract. 

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

classified as Class L-I1 LLW under the former LLWDDD stratcgy. Waste disposal 
operations in SWSA 6 can be divided into below-grade and above-gradc disposal activities. 
Plans to phase out the below-grade disposal operations in SWSA 6 over the next several 
years is currently under way. Details on  the specific disposal methods employed in 
SWSA 6 are discussed in the following sections. 

concrete silos, wells in silos, double-walled pipe wells, lined auger hole wells, and unlined 
trenches. ,411 RM LLW waste >1 remk is shipped to SWSA 6 in shieldcd, bottom- 
unloading casks and disposed of in thc various typcs of wells. The typc of well facility 
utilized largely depends upon the conliguration of the waste package. Fissile waste is 
handled in lined auger holes. 

SWSA 6. SWSA 6 is located south of Lagoon Road and immediately east of 

The majority of CH and W H  LLW being disposed of in SWSA 6 would likely be 

Bebw-pade d i~psa l .  Below-grade disposal methods used in SWSA 6 include 
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TabIe4. I)$poaalme.thodfinwas&czlrrentty~ 
inSdidWasteDispasalArea6 

Waste type Disposal method 

Contact-handled Concrete silos/tumulus 
low-level waste 
(LLW) 

Remote-handled LLW Concrete silos 
(sl remb) 

(> I  rem) Double-walled pipe wells, wells in silos 
(Fmile waste) Lined auger holes 

Biological waste lJnlined trenches 
Asbestos Concrete silos 
Suspect construction Landfill 

debris 

...... 

Concrete silos. Concrete silos are used for most CH LLW and some RH LLW 
( < 1  remh). These concrete silos are located in separate areas of SWSA 6. A concrete 
silo is constructed of two 16-gauge7 corrugated steel pipes-one 8 ft in diameter and the 
other 9 ft in diameter. The smaller pipe is concentrically placed inside the larger pipe, 
and both are placed vertically in a trench. The annular space between the two pipes is 
filled with concrete. The pipes range from 14 to 20 ft in length, depending upon the 
depth of the water table at a given location. A wire reinforced, lZ-in.-thick, concrete pad 
is poured in the bottom of the silo. 

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 finish grade. As 
the fill settles, more fill is added as required to provide water runoft' away from the silo. 
Each silo is identified by a unique number such as TL-XXX (trenchnow range). The silo 
is capped with a 12-in.-thick7 steel-rcinforced concrete cap. A sectional view of a typical 
silo used for CM and RH LLW is shown in Fig. 19. 

Concrete silos with cuntainment wells. A modified version of the concrete silo 
described previously is used for the disposal of some RH LLW (> 1 remh). 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 spacc between the outside surface of the cast 
iron pipes and the inside surface of the concrete silos is Cilled with concrete. A 12- to 
Win. concrete base is poured into each pipe. When the pipes are filled with wastes 
within 3 ft of the surface, the remaining volume is capped with poured concrete to seal 
the well. Each pipe is filled and capped sequentialiy until the capacity of each pipe within 
the silo is depleted. A typical section view of the modificd concrete silo used for some 

The silos are aligned in clusters within the trench. The depth of the trench is 



RN LLW is shown in Fig. 20. No limits exist on the amount of radioactive material 
placed in the well provided the radiation reading over the top of the open well does not 
exceed 200 rnremh. 
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Double-walled pipe wells. Some RH LLW (1 re&) contained in 55-gal drums is 
disposed in double-walled pipe wells. These disposal units are constructed of two 
1 1-gauge, corrugated 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-h-thick concrete plug 
is poured in the bottom of the well. 

slotted 5 ft from the bottom, is placed outside the well to allow colection 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 (wellhigh range). 

Only radioactive waste packaged in 55-gal drums is placed in the grouted 
double-pipe well. The maximum radiation reading over the top of an open well shall not 
exceed 200 mremlh. No limits exist on the amount of radioactive material placed in thc 
well provided the radiation reading at the top is not exceeded. When the well is filled, it 
is capped with a lZin.-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 mremb. 

A monitoring well, made from a 3-in.-diam PVC pipe and having a bottom cap 
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Pipe-lined auger hole wells. Heavy-wall cast iron pipe wells are also uscd to dispose 
of some very high activity (> 1 remh) RH LLW. Thesc wells are constructed of a 3/4-in.- 
thick cast-iron pipe vertically centered in a drilled auger hole; the surrounding space is 
backfilled with dirt. The pipes are 20 ft long and have an inside diameter of 20 in. A 
12-in.-thick concrete plug is poured in the bottom of the auger hole. 

A monitoring well? made from a 3-in.-diam PVC pipe having a bottom cap and 
slotted 1 ft up from the bottom, is placed outside the well to allow collection of liquids for 
sampling and quarterly monitoring of the hydrological isolation of the auger hole. Each 
well is identified by a unique number such as WH-XXX (wellhigh range). Very high 
activity (>1 rcmh) RM LEW in waste containers 20412. 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 collai. Alter closure and capping of the hole, the radiation reading 
over the top of the hole must he less than 2.5 mremh. 

fissile disposal wells are made from auger holes lined with stcel pipe. The wells are 
located in SWSA 6, groupcd 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/Eissile). 'I'he fissile disposal wells are spaced so that a minimum of 3 Ct of earth exists 
between sides of adjaccnt wells. Each fissile disposal well consists of a heavy-wall (3/4-in.- 
thick) steel pipe centered vertically in an auger hole and with thc 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. AI1 below- 
grade fissile disposal wells are constructed with their lowest point a minimum of 2 feet 
above the maximum known water table elevation. When the fissile disposal well is filled, 
it is capped with a 12-in.-thick by 48-in.-OD concrete collar. 

disposed of in trenches that are nominaily 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 thc known maximum water table clevation. Spacing betwcen adjacent trenches is at 
least 5 ft. 'The trench is graded to slope to onc end at a rate of approximately 0.5 in./ft. 
Trenches arc separately located from other waste disposal sites. Each trench is identified 
by a unique number such as 'I'B-XXX (tienchibiological). Surface water drainage is 
controllcd 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 trcnches 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  backfil!ed 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 
dcdicated concrete silos. 'fit concrete silos are constructed as described in this 
subacctiora. 

radiation but cannot be certified as free of Contamination, i s  shredded and/or disposed of 

235Ufi~sile wnste disposal. Fissile waste is disposcd of in lined auger holes. These 

Trench disposal. Biological waste (is., deer carcasses, mouse bedding, etc.) is 

Sicspect waste disposal. Suspect waste material, which registers no cxternal 



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-@ aunulus disposal Above-grade tumulus disposal i s  the preferred 
method for disposal of LLW in SWSA 6. Tumuli I and I1 were used for the disposal of 
LLW in SWSA 6 from April 1988 through December 1991. The Class LII 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. 

placement of containerized LLW into concrete rectangular vaults that are subsequently 
loaded and stacked on a curbed concrete pad and capped with natural materials (Fig. 22). 
The TDDP was developed and implemented as part of the former LLWDDD Program. 
The Tumulus I pad was constructed in SWSA 6 during early 1987. Actual loading of 
concrete vaults onto the pad began in April 1988. The Tumulus I pad was filled to 

Tumulus Demonstration Disposal Project (TDDP). Tumulus disposal involves the 
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Eg. 21. Locaticzn of tumulus disposal sites (i-e-, Tumulus I, Tumulus II, and Class LII Interim Waste 
Management Facility) in sdid Waste Storage Arm 6. 
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capacity in June 1990, and a plastic cover was installed over the entire assembly. A total 
of 290 vaults (approximately 28,000 ft3) were placed on the Tumulus I pad. 

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

The concrete vaults that are loaded and stacked on thc concrete pad are designed 
to be used as structurally stable overpack for containerized LLW. The concrete vaults’ 
outer dimensions are 7 ft, 10 in. long; an inner cavity is sized to receive a standard box 
4 x 6 X 4 ft and to leave a 4-411. annular space. After the containerized solid LLW is 
placed in the vault, the annular space is filled with concrete, and a precast concrete lid is 
placed on the vault and sealed with bitumen. The loadcd and sealed concrete casks are 
subsequently piaced and slacked on the tumulus pad in rows abutting each other. 

Tumulus II disposul. The Tumulus I1 pad began operation in October 1990 and 
was filled to capacity in late 1991. This period precedes the operation of the Class L-I1 
IWMF being constructed in the southwestcrn portion oE SWSA 6- A total of 220 vaults 
were placed on the Tumulus I1 pad. 

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 concrcte 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-II W M F .  The Class L-I1 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 I W F  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-I1 disposal facilities. 

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 
monitoringkransfer 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 of the site. 
Each tumulus pad will be approximately 60 x 90 ft and is 12 in. thick. The pads will be 
constructed using high-density concrcte and reinforced with epoxy-coated steel. 

E n v k m w u l  M&oring Currently, various environmental programs at  ORNL 
monitor the performance of opcrational LLW disposal facilities to conform with DOE 
Order 5484.1, Environmcntal Protection, Safety and Health Protection Information 
Reporting Requirements, and to meet the requirements of DOE Order 5820.2A. All 
LLW facilities becoming operational after September 1988 shall havc 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 Environmcntal Monitoring Plan (EMP) meeting the requirements of 

The Tumulus I1 pad is located on an approximately l-acre site just north of the 

The Class L-11 IWMF will occupy an area of approximately 9.S acres in the 
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DOE Order 5400.1, General Environniental Monitoring Program. The EMP will cover all 
activities at ORNL, not just those related to LLW. The EMP and its associated program 
will coordinate all environmental monitoring and surveillance activities at ORNL (1) to 
ensure compliance with all federal, state, and DOE requirements for the prevention, 
control, and abatement of environmental pollution; (2) to assess facility performance; 
(3) to monitor the adequacy of containment and effluent controls; and (4) to assess 
impacts of releases from ORNL facilities on the cnvironment. As a result, ORNL's plan 
for compliance with DOE Order 5400.1 implicitly enstires compliance with the 
environmental monitoring requirement for DOE Order 5820.28. 

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 conccrn. 

Belowgrade disposal. The main element of the EMP for below-grade disposal 
facilities is the quarterly sampling of groundwater monitoring wells. Currently, all the 
GCD iunits (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 contarnination in the 
wells directly adjacent to a disposal unit will provide an early warning of the potential for 
groundwater contamination and allow time to apply remedial measures. 

Above-grade tumulus disposal. One of the principal features of tumulus disposal is  
the inherent capability for monitoring ground and surface water for conlamination. Thcse 
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 all 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 
collccted in the secondary barrier is also diverted to the monitoring station. The 
monitoring station is cquipped for receiving, monitoring, and collecting samples from flows 
received from both the surface pad drain and under-pad liner drain systems. 

currently operating under an RCRA interim status closure agreemcnt (that incorporates 
RCRA Sect. 3004(u) provisions) with the TDEC. Regulatory compliance requiremcnts 
urider the RCRA will cause the cessation of all below-grade disposal technologies by 
December 1993. Closure activities in SWSA 6 under the RCRA are expected to occur 
during 1994 through 1997 depcndirig 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 ORK EIS for all wastc activities is currently being prepared. This EIS will 
specifically address the Class E-I and L-I1 disposal facilities being planned by CWMD. 
Two sitcs in the OKK being evaluated for the Class L-I disposal facility are located in 
East Chestnut Ridge and West Chestnut Ridge. The one site within the ORR being 
evaluated for the Class L-TI disposal facility is SWSA 7. 

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 (HFKR) (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 TLW storage facilities as well as the planned site for the CWMD Class L-IT tumulus 
disposal facility. 

The specific features of the environmental monitoring program for active disposal 

Pemiiiiing S~ULUS. SWSA 6, which has both active and inactive disposal units, is 

SWSA 7. SWSA 7 is  an ORNL site that has been under development since 1979 
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C al Facility. 'Ihe CWMD has been assigned the 
responsibility for the development of new Class L-I and L-I1 LLW disposal facilities on 
the ORR. Candidate sites for the new Class L-I disposal facility (DF) originally includcd 
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 
arx 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 1Q6 ft3 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 ORNI., for processing 
and release to surface waters. Ancillary facilities will include an administration building, a 
waste verification station, a waste staging area, a hcavy equipment storage facility, a 
decontaminatioii vehicle monitoring station, and a guard portal. 

The ORR Class E-I DF was anticipated to be operational by the end of 1996. 
'I'he project schedule has slipped significantly because of delays in the preparation of 
NEPA documentation and lack of funding. In August 1991 CWMD requested DOE-OK 
to authorize funding for FY 1992 engineering support for the Class L-I and L-I1 DFs to 
complete Conceptual Design Reports for both projects by March 31, 1992. This request 
was based on thc expectation that both projects would be funded as FY 1994 LIS. The 
Class L-1 DF is not expected to be operational before 2000. This delay will cause a 
significant shortage of disposal capacity €or ORNL Class L-I wastcs; SWSA 6 closure is 
scheduled to begin in December 1993. 

C W M D  Class LIT Disposal Facility- Candidate sites for the new Class L-I1 DF 
originally included West Bear Creek Valley and SWSA 7. The preferred site was West 
Bcar Creek Valley. Conceptually, the Class L-I1 DF will consist of groups of tumulus 
pads abutted en e c h e h .  The tumulus pads and performance monitoring systems will be 
designed and constructed in a nearly identical manner as those €or thc IWME The 
IWMF, while creating disposal capacity for ORNL during 1992-1996, will also serve as a 
prototype for the Class 1,-I1 DF. 'Tkc Class L-11 DF will have ancillary facilities similar to 
those for the Class L-I DE: These facilities will include an administration building, a 
heavy equipment storage building, a waste staging and stabilization facility, and a guard 
portal. 

Delays in the preparation of NEPA documentation have deferred the LI project to 
FY 1994. In IT 1991 the preferred site for the facility was taken away by the Nuclear 
Weapons Reconfiguration Site (Complex 21) projcct planning. Now the Class L-I1 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 2QOO. However, the SWSA 7 site is small and has 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 availablc on the OKR, and off-site disposal 
at a DOE or commercial disposal facility may ultimately bc required. 

The CWMD Class L-I1 DF was anticipated to be opcratioimal by the end of 1996. 
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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 for disposal of that waste material 
through the Radioactive Waste Operations Group. The course covers ORNL's 
classifications of waste, identification of materials that should not be included in solid 
LLW, and the proper completion and use of appropriate forms (e.g., Log-in Data Sheet, 
Request for Storage, or Disposal of Radioactive Solid Waste or Special Materials). 

1990 to meet the requirements of DOE Order 5820.U. Implementation of the program 
is currently under way. Certification demonstration projects currently under way at ORNL 
are discussed in Subsect. 8.7 of this plan. 

Data bast: managanent 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. 

Cer&ification. A draft SLLW certification program was developed in September 

3.127 Update of implementation summary table 

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

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

3.1.28 General plant projects 

A listing of proposed GPPs for SLLW facilities at ORNL is provided in Table 5. 
This table indicatcs thc project title, TEC, funding type (is., DOE program budget code), 
and the respective fiscal year for funding. 

3.1.3 Special-eaSe Wastes 

With the issuance of DOE Order 5820.24 DOE enacted a comprehensive plan 
for managing radioactive wastes at ail DOE hcilities. Three major categorics of 
radioactive waste (i.c-, HLW, LLW, and TRU waste) were key features around which the 
DOE order was developed. However, not all wastes fit the criteria of the three major 
radioactive waste types. These wastes may have some characteristics of one or more of 
the major waste types; however, they may also have additional characteristics that prevent 



them from being managed as typical HLW, LLW, or TRU waste. Because of these 
characteristics, such wastes are potential problems to generators, handlers, and disposal 
facility operators. DOE has termed these SC wastes. SC wastes do not fit into typical 
management plans for the three major waste types and may therefore requirc special 
management and disposal schemes. 

TEC Funding Fiscal 
Title ( $ x  tYPe year 

IWMP 1 loo t W  1989 
SWSA 6 improvements' 309 E W  1990 
Bulk Contaminated Soil Facility loo0 EW 1992 
Solid Low-Level Waste Staging Facility 1100 EW 1994 
IWMF upgrade SO0 I 3  W 1%4 
Certification and segregation of lo00 EX 1994 

newly generated solid waste 

"Total estimated cost. 
bInterirn Waste Managenlent Facility. 
'Solid Waste Storage Area. 

Five categories of special case waste and one categoiy of special interest DOE- 
owned materials have been identified for management as SC waste: (1) performance 
asscssment limiting (PAL), (2) greater than Class C (GTCC), (3) uncertified or 
uncharacterized (UC), (4) high-level incidental waste (HLI), and (5) noncertifiable, 
nontransportable TRU wastc. Thc special intcrcst category is commercially held, 
DOE-owned radioactive material. ??lis 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 detailcd 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 waste. The LLWDDD Class L-111 and L-IV 
wastes are S@ PAL wastes and would include SC GTCC and SC HLI as subsets of 
Class L-IV waste. 

SC waste at OKNL 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 dcterrnine the magnitude of any 
particular problem wastes and to assist in long-term management planning. Buried wastes 
are also of interest. If candidate SC wastes have already been disposed of, then funds may 
need to bc identified for PAS, and management strategies may need to be developed to 
assess the potential need for removing these wastes to more suitable locations. 

The exact segregation, storage, and disposal requirements for various categories of 
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Facilities suitable for the disposal of waste meeting the SC waste definitions will 
not be available until well beyond the year 2000. Storage facilities must be developed to 
store this waste in an environmentally acceptable manner until suitable disposal facilities 
are available. 

3.1.3-2 Generic description and characteristics of waste 

SC waste is a waste category recently identified by DOE and includes waste not 

SC PAL Most SC PAL waste at ORNL would fall into the LLWDDD 
suitable for on-site disposal. Plans for managing SC waste are currently being formulated. 

Class L-111 and L-W waste classes. The Class L-I11 designation is primarily for those 
isotopes having long half-lives or those isotopes with intermediate half-lives that are 
environmentally mobile. The isotopes of uranium account for most of the volume of 
waste falling within the Class E-I11 limits. Other isotopes comprising the Class L-111 
designation include those of Th, Np, Am, Be, C, and Tc. ORNL currently generates less 
than 1000 ft3/year of Class L-TI1 waste. Currently, most LLW that would be classified as 
Class L-111 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 thc Class L-I1 limits (or 
depending on the isotope, the Class L-111 Iimits) will rohibit the disposal of that waste on 

classified as L-IV waste. Most of this waste is currently being disposed of in SWSA 6. 
SC GTCC. ORNL SC G'TCC waste is a subset of Class L-IV waste and would 

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

Class L-IIIflV PAL category. The characteristics and quantities of ORNL waste in the 
SC UC category have not been determined. 

SC =I. ORNL has a small quantity of SC HLI waste in SWSA 5 storage 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; howcver, futurc D&D operations may 
produce significant quantities of this SC TRU. 

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

3.133 Treatment facilities 

the ORR. Currently, ORNL generatcs about 5000 Et P /year of waste that would be 

SC UC ORNL has waste of this type, and most of this waste will fall into the 

N o  specific treatment facilities exist or are currently being planned for ORNL's SC 
waste. Various existing and planned facilities can probably be used for treating some SC 
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waste; howcver, these. have yet to be identified. Additional trcatment facilities may be 
required in the future. 

3.1.3.4 Storage facilities 

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

Building 782’7 shieldd dry well. This facility is located in SWSA 5N and provides 
retrievable storage of SC waste. Building 7827, a two-section structure built in the 
Ground, consists of 38 stainless steel-lined wells in one section and 24 stainless steel-lined 
wells in the other section. The bottom of each well 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 well. 

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 841-1.- and one 3@in.-diani wcll remain in this facility. The 30-in.-diam well 
has been designated for storage of SC HLI waste from thc ORNL HFIR. 

Building 7829 shieldexl dry well_ This facility is located adjacent to Building 7827 
and provides retrievable storage of SC waste. Currently, only spent fuel dements from 
the Peach Bottom Reactor are stored in this facility. Building 7829 is similar in design to 
Building 7827 with the following exceptions: (1) the facility consists of only onc section 
containing 10 wells, and (2) all 10 wells are 12 in. in diameter by 15 ft  deep. 

The waste is contained within sealed metal capsules inside a well cavity. 

One empty well remains in this facility. 
Class LID and LW klow-Ground Storage Facility- A new facility is planned for 

interim storage of Class L-III/IV RH waste. The facility will consist of several 
below-grade, concrete vaults having multiplc 15-ft-deep storagc wells in each vault. Each 
storage well will have 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. 

E ? l ~ o m & o l  Each liner will be dcsigned so that the annular space in 
the double-wall liner c 

P e d f i h g  .Y&ZW. Thc facility will he permitted under RCRA to store mixed waste. 
An EA is being prepared. 

Facikty stabus. The Class L-I11 amd L-IV Retrievable Storage Facility is a 1991 
GPP having a TEC of $l . lM. The facility will be located in SWSA 7 and will initially 
consist of four storagc units (32 wells). The design criteria was approved in June 1991. 
Design is on hold waiting approval of NEPA documentation. Additional storage units will 
be added as neccssary. An e 

class LUI and L-IV rage Facility- A new waste storage facility is  
planned for storing Class L-I11 and L-IV CH waste. Conceptually, this facility will consist 
of several graveled benches cut in a hillside on thc southern slopes of SWSA 7. Each 
bench will accommodate 96 casks or 30 above-grade concrete vaults. Each concrete 
storage module will provide sufficient shielding to reduce the dose rate at exposed 
surfaccs to <10 mremh. Each module will be constructed for long-term storage and 
future retrievability of the waste. 

. .  
torcd to detect leakage of the insert. 

o the faciIity is planned as a 1993 GPP. 
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Envhwmenf al monitOning. Each concrete module will contain an internal cavity 
for collecting and analyzing any liquids that might be present in the module. 

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

Facilily statzu- The Class L-III and L-IV Aboveground Facility is a 1992 GPP 
having a TEC of $l. 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. 

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 19% LI project having a cost estimate of $25M. 

3.13.5 Disposal facilities 

Dry Cask Storage Fa&@. This facility will be designed to handle very high 

No disposal facilities are planned for special case wastes. 

3.1.3.6 Status of support systems 

See Subsect. 3.1.2.6 for training and certification requirements. 

Line item and general plant projects 

A listing of proposed LI and GPPs for SC waste facilities at ORNL is provided in 
Table 6. This table indicates the project title, TEC, funding type (Le., DOE program 
budget code), and the respective FY for funding. 

Table 6. Line items and general plant pntjeets 
for special case waste Eacilities at 
Oak Ridge National bbaratixy 

'IEC Funding Fiscal 
Title ($ x l,rn> type year 

Dry Cask Storage Facility $2.5,OOo EW 1996 
Line item projects 

General plant projects 
Class L-111 and IV Below- 1,100 EW 1991 

Class I,-111 and IV Aboveground SO0 EW 1992 

Ground Storage Facility 

Storage Facility 

Storage Facility I1 

ground Storage Facility I1 
"Total estimated cost. 

Class L-111 and IV Below-Ground 1,050 EW 1993 

Class L-111 and L-IV Above- 500 EW 1994 



64 

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

3.2.1 Strate 

An overview of the program strategy for LLLW, process waste, and area sourccs 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 
stratcgy development are outlined in the leEt column: generation, waste 
transfer/operational monitoring control, waste collection, waste treatment, waste 
disposal/discharge, and environmental monitoringlpermitting. 

water, and groundwater. Stratcgy is being devcloped to meet the objectives of improved 
control of contaminated surface water and groundwater as well as to improve control of 
processes that generate waste. Linkages between the liquid waste systems are being 
mod ikd  to improve system operations and to better meet regulatory requirements. 

The LLLW System and the PWS treat contributions from generators, surface 

3.2.2 Liquid ]Low-he1 Wastc System 

The LLLW System is an assemblage of 98 tanks, associated transfer pipelines, and 
aiicillary 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 systcm 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 (Le., for mixed 
radioactive and hazardous chemical wastes). 

Major generators of dilute LLLW include the 3039 off-gas scrubber, the HFIR 
(Building 79001, the ORR Bulk Shielding Reactor, and the REDC (Building 7920). In 
addition, leakage of rainwater and groundwater into the LLLW System accounts for 
approximately 40% of the waste volume collected. Annual LLLW generation is on the 
order of 3 x lo5 gal. 

MFIK, 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 I-ligh-Radiation-Level Analytical Laboratory (Building 2026), the 
Isotopes Area (most operations stopped in early lWO), Building 3525, and HFIR. The 
majority of the transuranic isotopes were generated at the REDC. The majority of the 

The major generators of concentratcd LLLW are the REDC, the PWTP, the 
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?3r and 137Cs were generated at the Fission Product Development Laboratory (Building 
3517) and Building 3525. HER generated the majority of the 6oCo. 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 inhear 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 wastc 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 concentratcs. 

Disposal of waste concentrates on-site is not currcntly 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 disposcd of off-sitc. 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 stainlcss stcel collection 
tanks (500- to lS,OfM-gal capacity, median <2000 gal) that are still in service. Each 
collection tank currently in service is equipped with liquid-level instrumcntation and a 
filtered vent to the atmosphere or to the of€-gas system of the facility that it serves. 
Wastes are neutralized in the collection tanks and periodicaIly transferred (by pump or 
steam jet) to the doubly contained, stainless steel CWCH. The LLLW is directed through 



this header to one of the 50,000-ga1, stainless steel evaporator service tanks (located in an 
underground, stainless steel-lined concretc vault). 

The LLLW evaporators are centrally located in the main ORNL complex in 
Bcthcl 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. Wastc concentrates from the 
evaporators are transferred through doubly contained, 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 MVS'I's (eight 50,000-gal stainless steel, underground in 
stainless steel-fined concretc vault). 

3.221 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 ailid various areas, and 
(3) RBiD process-gcncrated wastes. Of these types of LLLW, air and water treatment 
facility operations wastes have accounted for approximately 20% of the dilute LLLW 
gencrated in 1989 and 1990. Decontamination and RRrD activities have generated about 
40% of the waste, and rainwatedgroundwater infiltration account for the remaining 
40% of the dilute LLLW generation in the past 2 years. 

primarily rainwater, all generators have substantially decreased their dilute LLLW 
generation ratcs in recent years. The HFIR restart has increased waste generation from 
that facility, and the 3039 Stack Area is a fixed operation (sec below). During 1988, 
inleakage in the form of rainwater/groundwater was much lower than normal because 
1988 was the last year of an approximately 4-ycar local drought. Incrcascd 
rainwater/groundwater collection in 1W offset the waste minimization efforts of the 
generators to increase the total collection rate by 12% as shown in Table 7. 

distributing various radionuclides. A wide range of radionuclides were handled. Major 
activities at the facilities included tritium proccssing, "Kr enrichment, short-lived fission 
products processing, 137Cs and %Sr source fabrication, @'Co storage, y 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. 'l'hc primary radionuclides expected to be in thc waste streams 
generated from thesc facilities are 137Cs, ?3, I4'La, 152Eu, and "'Eu. Waste generation 
has decreased since the Isotopes Area shut down in 1990. 

produces a spent caustic solution that is slightly radioactively contaminated. The 3039 
Stack Area produces approximately 3500 gal/month of dilutc LLLW and accounts for 
approximately 13% of the total LLLW collected since 1986. 

LLLW collected from the H E R  is generated primarily from the following sources: 
(1) regeneration and backwashing of primary and pool demineralization systems, (2) waste 
from sampling. (3) head tank overflow, (4) gaseous waste filter pit, ( 5 )  7911 stack 
drainage, and (6) the off-gas condensate collection pit. When HFIR was shut down, the 
ILLW gencration rate was approximately 2700 gal/month. When in operation, the system 

With the exception of HER, the 3039 Stack Area, and the tanks that collect 

In the past, the isotope facilities at ORNL were used primarily for producing and 

The scrubbing operation for the Central Off-gas Collection System (Building 3039) 
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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 oE @'Co in the LLLW System at ORNL. 

Table 7. Average monthly dilute Nuid law-kvel waste generatian 
Monthly generation (gal) Percent of total 

Generator 1988 1990 1988 1990 

Isotopes"." 3,927 3,273 1s 12 
3039 stack area 
Fission Products 

Development LaboratoM 
High Flux Isotope Reactor 
High-Radiation-Level 

Examination Laboratory 
Radiochemical Engineering 

Development Center 
4500 complex" 
Reactorsb,' 
'Tank W1-Acpe 
Building 3019 
Process Waste Treatment 

Tank WC-8 pump pit" 
All others' 

Plant spent acidd 

Total 

3,377 

3,128 

3,008 
2,414 

1,707 

1,622 

1,417 
1,291 

880 

692 

557 
1,363 

25,383 

3,522 
979 

6,169 
1,725 

756 

2,433 

3,884 
95 

311 

1,185 
1,486 

26,884 

13 13 
12 4 

12 27 
10 6 

7 4 

7 3 

6 9 

5 14 
3 1 

3 1 

2 4 
6 5 

1 0 0  100 
- I 

"Lsotopes includes all collections from Isotopes Area collection tank, Building 

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

'Tank W1-A is abandoned. 

3026-C collection tank, and Building .7026-D collection tank. 

Reactor. 

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

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

The Oak Ridgc Research Rcactor and the Bulk Shielding Reactor (BSR) wcrc 
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 (Le-, approximateiy 350,000 Cdyear) 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 M)Co, 1921r, '44Ce, and '"Pm. The FPDL was the primary source of both 137Cs 
and in the LLLW System. Estimated losses of each material to the LLLW System 
were on the order of 15,000 Cilyear for each isotope. The activities that produced LLLW 
were not directly related to isotope processing but were primarily generated from routine 



decontamination of the hot cells that were used in cesium and strontium purification. 
Although isotopes processing is not expected to restart in the FPDL, decontamination of 
hot cells will continue to produce LLLW in the future. Recently, improvements have 
been made to the building's tank vault that reduced groundwater inleakage and, 
consequently, the LLLW generation ratcs. 

The High-Lcvel 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. 

research facility. A wide variety of radioactive materials are bandlcd in the complex, and 
trace quantities of any radionuclide used at ORNL could originate at one of many active 
hot drains in the facility. Approximately 30 active hot drains exist in the 4500 Complex. 
The 4500 Complex has historically accounted for 3 to 8% of all LLLW collected at 
QKNI,. Since 1986, the average L,LLW generation rate has dropped from 2400 gal/nionth 
to 1600 gal/month (including rainwaterlgroundwater collection) in 1991. 

The leakage of rainEal1 into the LLLW CAT System has been qualitatively 
recognized for some time as a major contributor to the quantity of wastc requiring 
processing by the I,Z,LW evaporator. However, a quantitative estimate oE the effects of 
rainfall on the volume of LLLW collected at ORNI, was not determined until 1989. A 
time series analysis identified L I L W  collected in the following tanks to be significantly 
iiiflucnced by rainfall: WC-19, W-lA, WC-11, WC-12, Building 3517 tanks, WC-8, WC-5, 
and W-17 and W-18. Estimations arc that approximately 1500 gal of LLLW are collected 
from the above tanks for each inch of rainfall. 

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 levcls 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 i s  a major contributor to the TRU isotopes and mixed-fission-product 
concentration in thc system. The existing LLLW System docs not have provisions for 
segregating and handling 1XU-contaminated liquids separately. Modification of the 
LL,LW System to isolate TRU-contaminatcd liquid waste is currently being studied. 

The 4500 Complex (Buildings 4500N, 4500S, 4501, and 4508) is a multipurpose 

hated liquid B o w r - l ~ d  waste. Thc REDC recovers a variety of 

3-2-22 Treatment fadities 

Facilities associated with the LLLW System at QRNL 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 exccption of tbesc 
storage tanks (Subsect. 3.2.2.3), the reniaining facilities are considered as treatment 
facilities and are discussed in this subsection. 

piping to the LLLW Evaporator Facility (Building 2531) where it is concentrated in one 
of the  two evaporator rnnits that operate at an average volume reduction factor of 3O:l. 
'The comicintrated waste is then transferred to one of several storage tanks, and the 

The waste accumulated in t h c  collection tanks is transferred via underground 
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evaporator condensate is transferred to the PWTP for further treatment. Figurc 26 shows 
a schematic of the LLLW System. 

Branch and the Bethel Valley Branch. Currently, 41 active collcction tanks are used, 
10 tanks serve the Melton Valley area, 18 tanks serve the Bethel Valley area, and 13 tanks 
are associated with the centra1 treatment/storage system. Also, 57 collection and storage 
tanks are currently inactive; 39 are owned by the Environmental Restoration program, and 
18 are owned by the Office of Waste Management and Remedial Actions Division or the 
generating division. The locations of the active tanks are shown in Fig. 27. The 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. 

ORNL’s LLLW Tank System is divided into two branches: the Melton Valley 

Table 8. O W ,  Liquid low-level waste active CdleQKlO - t a n k  
capacities and source buildings 

Tank Capacity (gal) Source budding(s) 

T-13 
B-2-T 
B-3-T 
C-6-T 
F-111 
F-126 
wc-20 
HRR 
‘I-- 1 
T-2 

2026A 
w c - 2  
wc-3 
w c - 7  
w c - 9  
wc-IO 
WC-19 
W-16 
N-7 1 
P-3 
P-4 
s-227 
S-324 
S-523 
L-11 
LA- 104 
€7-20 1 
F-50 1 

10 Melton Vafiey colleciion ranks 

4,000 NIIF 
1,870 7930 
1,870 7930 

700 7930 
125 7920 

1,200 7020 
10,ooo 7920 
13,oOO 
15,Ooo 
15,Ooo 

7900, 7911, 7913, and 7922 
7900, 7911, 7913, and 7922 
7900, 7911, 7913, and 7022 

18 Bethel Vulliy collection tmks 

500 2026 
1 ,000 3028, 3038 
1 ,m 30295 3025M 
1,100 
2,140 Hot off-gas pot 
2,000 
2,250 
1 ,c@o 3026 I1 

240 3019 
197 3019 
197 3019 

2,500 3517 
1 ,Ooo 3517 
1 ,Ooo 3517 

400 PwrP 
296 3047 
so 3525 

200 3525 

2533 and 2534 drain lines, 3504 

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

... 
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Most of the floor drains, collection tanks, and trander 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. 

MELTON VALLEY 
COLLECTION TANKS 

MELTON VALLEY STORAGE TANKS 

The transfer of the concentrate from the evaporator facility to the storage tanks is 
accomplished through a cfoehiy-contained stainless stecl line that is cathodically protected 
inside a pipe tiinnel and leak-tested before each transfer. 

plan view in Fig. 29) include: 
Major areas of the Radioactive Waste Evaporator Facility (Building 253 I) (see the 

e Thrce separalc vaults containing (i) the evnporator feed tank W-22 and the converted 
evaporator feed tank W-21 (now a storage tank for Concentrated liquid waste generated 
by the P W V ) ;  (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-27. 

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 mubber,  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. 

CVAPORATOR 
SERVICE TANK 
1 VAULT I 

, HOUSE 

1 1 1  COLLECTION 
HEADER 

VALVE PIT 

HLW TANK VAULT 

II B II Ill I c-2  I Ill 

Fig- 29. PIan view of the Evaporator I%cility Cmplex (Building 2531). 

Environmental monitoring. Monitoring of 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 NRMTP beforc being discharged to WOC through an NPDES 
discharge point. Each collection tank in the LLT,W system is equipped with a sampling 
device, liquid-level instrumentation, and a filtered vent to the atmosphere o r  to the off-gas 
system of the facility that it serves. Underground collection tanks in the Bethel Valley 
area have "dry wells," which are concrete pads with sumps locatcd at the low point, and 
wells cxtending to the surface of the ground where groundwater is sampled to identify 
tank leakage. 

improved monitoring and control. System operations are enhanced by centraked 
monitoring at the Waste Operations Control Center (WOCC). When capital projects are 
implemented to upgrade the LLLW CAT System, instrumentation will be addcd for both 
monitoring and controlling the 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 1 9 1  for unit 
operations that produce a waste stream monitored at an NPDES discharge point. 
Therefore, all LLLW collection, treatment, and solidification systems (active and inactive) 
are currently under the RCRA permit-by-rule (Subsect. 3.2.2.3). 

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

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 thc 
demineralizer systems cause problems in the LLLW Treatment System that increase the 
total concentrate generation rate because (1)  caustic neutralization adds additional salts to 
the LLLW System, (2) nitrates are difficult to handle in disposal processes, and ( 3 )  both 
parameters negatively impact 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 
collcction 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 €or possible upgrades to reduce the amount of I,I.LW, 
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 
subscc tions. 

pretreatrnent 
REDC is a niajor contributor of Td.LW (38%) and the main contributor of TRU (99%) in 
the LLLW System. 

This FY 1992 GPP will divert wastewater 
to the PWS and/or provide replaccment ion exchange to eliminate generation of LLLW. 
'I'hese modifications are necessary to comply with the draft FFA. 

wastewater to the PWS and/or provide rcplacement ion exchange to eliminate generation 
of LLLW. These modifications are necessary to comply with the draft FFA. 

Waste volume can be reduced through maximizing waste treatment efficiency by 

o f R E X  LLLW This proposed FY 1994 GBP will install 
s at REDC (Building 7920) to reduce or to eliminate LLLW. The 

BULG S&laling Reasfor LLL W 

Oak Ridge Reseurrh Reuciop- LLLW umade. This FY 1993 GPP will divert 
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1989 1m 
LLLW concentrate LLLW concentrate 1989 logg 

Tank and/or generation rate generation rate percent percent 
source building (gal&=) (ga'/year) contribution contribution 

. . .- ... 

Radiochemical Engineering 

Product Waste Treatment 

Product Waste Treatment 

Development Center 

Plant feed 

Plant concentrate 

Building 3517 

Building 3525 

Oak Ridge Research 
Reactor, Bulk Shielding 
Reactor 

High Flux Isotope Reactor 

Isotopes Circle 
(WC-IO) 

Others 

Total 

4,700 

2250 

3,700 

850" 

650 

550 

2s@ 

150 

700 

13,100 

4,700 

(900 

3,800 

loob 

750 

500 

1,2w 

50 

SO0 

12,500" 

30 

46 

2 

1 

6 

38 

38 

< 1  

6 

4 

10 

< 1  

4 

'Estimate based on information obtained during operation. 
'Estimate based on information obtained during shutdown. 
'Actual concenlrate generation during 1W was 16,100 gal (including sonic concentrate generated earty 

in 1991). 

3.223 Storage facilities 

Currently, LLLW concentrate is being accumulated and stored in the MVST and 
Bcthel Valley tanks. ORNL has 12 50,000-gal-capacity tanks for the storage of LLLW 
concentrate. Eight of  these tanks, known as the MVST, are located at the NHF site in an 
underground concrete, stainless steel-lined vault. The other four storage tanks, located 
near the evaporator facility, are C-1, C-2, W-21, and W-23. Both C-1 and C-2 receive 
LLLW Concentrate. W-21, originally a feed tank for thc 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 before it is transferred to the 
MVST for storage. The design capacities and current waste volume for these tanks are 
listed in Table 10. 

device, liquid-level instrumentation, and a fiItcrcd vent to the atmosphere or connected to 
off-gas sys terns (Le., blowers, filters, etc.) and maintained under negative pressure. 
IJnderground storage tanks in the Melton Valley are contained in stainless steel vaults 

Environmental monitoring- Each storage tank is either equipped with a sampling 
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equipped with sumps and level detectors located at the low points to identify and to 
handle tank leakage. 

TaMe 10. Ikjuid low-level waste amcentrate storage tank 
capacities ;lad wask dumes  

Tank Capacity (gal) Volume stored (gal)” 

Melton Vulley storage tunh 

W-24 50,Ooo 44,200 

w-2s s0,Ooo 43,300 

W-26 50,Ooo 42,100 

w-27 50,Ooo 45,300 

W-28 s0,Ooo 45,100 

W-29 50,Ooo 46,800 

w-30 50,Ooo 46,300 

w-31 s0,Ooo 44,700 

Bet14 ValIey evaporator service fstoruge tanks 

W-2Ih 50,Ooo 32,300 

w-22 50,Ooo 2 0 , w  

w-23 s0,Ooo 19,700 

c- 1 s0,Ooo 20,200 

c-2 50,Ooo 45,900 

Total 6 5 0 , w  495,900 

“Vobmes of concentrate stored as of January 1, 1991. 
b‘I’ank W-21 is currently receiving concentrated waste 

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

average of 48% of the total capacity is shown as the volume 
stored. 

dl%is is the total capacity of the tanks. The operating 
capacity is 617,500 gal. 

status,. Operation of the LLLW System is governed by the 
requirements in several DOE orders as well as regulations of the EP,4 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. l’he 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 
pcrmitting requirements of the RCRA. However, RCRA LDR regulations 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 19% 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 exempt from most RCRA standards, should be 
subject to equivalent requirements because of the hazardous nature of the radioactive 
wastes being handled. 

During the course of negotiations for the ORR F'FA, the EPA, working with 
DOE-OR and the TDEC, has incorporated interim compliance requirements for the 
LLLW System. These requirements include (1) integrity assessments including leak 
testing and inspections for all LLLW tanks, transfer lines, and ancillary equipment; 
(2) removal from service, along with corrective action, for leaking components; and 
(3) leak detection and secondary containment for all new or replacement tank systcms. 

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 (ie., do not 
receive LLLW and arc isolated, either physically or administratively, from active waste 
generating facilities). The WA 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 o f  the FJ?A to the active LLLW System is shown in Table 11. Eight 
tanks (Le., W-11, 4501-C, 4501-D, 3002A, T-14, S-424, WC-4, and 4501-P) were removed 
from service prior to the FFA signing because they were no longer being used. Ten tanks 
(Lc., W-12, W-17, W-18, WC-5, WC-6, WG-8, WC-11, WC-12, WC-13, and WC-14) will 
be removed from service when the FFA is signed because the tank systcms are known or 
are suspected to leak (inleak or outleak). Tanks W-16, WC-10, and WC-2 will be used for 
near-term decontamination activities (i-e., 1991-1994) and will then bc removed from 
service. The W-21 through W-31, C-1, C-2, and T-13 tanks are expected to mcet 
secondary containment standards without upgrades. The remaining tank systems will be 
upgraded/replaccd to comply with the new regulations. Five tank systems (is. ,  WC-10, 
WC-19, T-1, T-2, and HFIR) are considered to be ES&H tank systems that cannot be shut 
down without creating unacceptable ES&H risks. A justification for continued use of 
these systems must be determined by a risk assessment and is subject to regulatory 
approval. Potential ES&H waste streams includc those from regeneration of ion exchange 
columns at shutdown reactors, decontamination of shutdown hot cells, and other 
decontamination activities for the Isotope Area Facilities and the Graphite Reactor Canal. 
Table 12 summarizes the facilities that have access t o  tank systcms that will be operational 
after the FFA effective date. 
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Table 12 Fadiities supported by active liquid low-level waste tank;s" 
Facility Tank 

Building 3019 N-71, P-3, P 4  
Building 3517 
Evaporator complex 
Building 3544 
N e w  hydrofracture facility 
Radiochemical Engineering 

Development Center 
Building 3525 

Isotopes Circle 
High Flux Isotope Keactor 
Oak Ridge Research Reactor 
Bulk Shielding Reactor 

Oak Ridge Graphite Reactor 
Building 3025 

Buildings 2533 and 3504 

Building 2026 
Building 3026D 

Hot off-gas pot 

S-223, S-324, S-523 
C-1, '2-2, W-21 through W-31 

L-11 
1'-13 
B-2-T, B-3-T, C-6-T, F-111, F-126, WC-20 

F-201, F-501 

r-wrR, ~ - i , 1 ' - 2  
WC-10, LA-104, WC-2 

WC-19 
WC-19 

wc-19 
wc-3 
w c - 7  

w c - 9  
2026A 
W-16 

'After the Federal Facility Agreement becomes effective on January 1, 
1992, tanks WC-2, W-16, and WC-IO can only receive waste from 
decontamination activities for Isotopes Faciiiiies shutdown. 

. . .. 

F d t y  status, Designed primarily in the 195Os, the ORNL LLLW System was 
given an expected operating life of approxirnatcly 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 transler piping, were installed in the late 1970s. 
Most of these newer components o f  the LLLW System have leak detection and secondary 
containment capabilities that appcar to permit continued opcration 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 (all but WC-20 in the 
Melton Valley Area), and transfer lines (upstream from the central collection header in 
Bethel Valley except the Melton Valley transfer line north and south of Haw Ridge and 
some of the newcr lines above the pumping station in the Melton Valley) are singly 
contained and some are in questionable condition. 

A procedure known as in-tank evaporation is being utilized to reduce the amount 
of liquid waste stored in the MVST. Each of the 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 leavc the tanks in a saturated state. Several 
studies have been completed to determine the viability of in-tank evaporation and its 
effect on storage volume availability. As determined by these studies, in-tank evaporation 
is expected to frce approximately 3000 gal/year per storage tank. This rate is based on thc 
following assumptions: (1) 80% on-line time, (2) saturation temperature of 50°F, (3) dry 
input air to the tanks, and (4) outlet air is saturated with watcr. At an ambient 
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temperature of 9Q°F, this liquid evaporation rate per tank should increase to about 
10,OOO galbear. 

In-tank evaporation began in FT 1990. 'This process is expected to continue until 
the saturation limits of the salt components (predominately NaNQ,) in the storage tanks 
are reached. Preliminary cstirnates 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 I L L W  storage space remains available until start-up of the 
WHPP Facility. 

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

Bethel Valley LLL W CAT System This FY 1988 LI will upgrade a 
signi€icant portion of the LLLW CAT Sy ated 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 2449), and upgrade of thc instrumentation in the Waste Qpcrations Control 
Center (Building 3130) to provide remote monitoring and control capability. Activities 
accomplished in FY 1991 included awarding a fixed-price contract, completing the design, 
and initiating construction. 

LLLW CAT System for HFIR (Building 7500) and the REDC (Buildings 7920 and 7930) 
in Melton Valley. The project work will include upgrade and replacement of internal and 
external piping at the REDC, replacement of 5000 ft of transfer pipe from Melton Valley 
to Bethel Valley, construction of a new monitoring and control station to provide holdup 
and treatment prior to pumping to Bcthcl Valley, and addition of a new ion exchange 
system for HFIR drains to eliminate the generation of LLLW. The design requirements 
were completed in September 2991.  The Title ID1 design will be initiated during the 
second quarter of FY 1992. 

B&.d Valley FFA 
to meet FFA requirement 
detection, and corrosion protection for underground elements. The project will upgrade 
the internal and/or external LLLW CAT System for the hot off-gas pot and 
Buildings 2533, 2534, 2537, 3525, and 302SE. Current plans are to initiate the project 
design early in FY 1994 and construction in E'Y 1995. '41 work is scheduled to be 
cormpleted by the end of FY 1999. 

Melton Valley to allow storage or treatment of LLLW from inactive and generator tanks 
that will be taken out of service by the FFA. 

MeltcMz VaDq LLLWCAT System upi5.rade. This FY 1992 LI will upgradc the 

des. This E T  1994 LI project will upgrade several facilities 
stalling doubly-contained piping and tanks, active leak 

W S T  capciiy k r e a ~ e ~  This FY 1994 LI will provide six new 100,000-gal tanks in 

. This F Y  1992 GPP will provide collection of laboratory 
antity gcnerators in the 4500 Area of ORNL when 

LLLW tanks WC11, WC12, WC13, and WC14 are removed from service to be in 
compliance with the FFA Waste-bottling facilities and/or pickup stations will be provided. 

This FY 1992 GPP will provide collection of laboratory 
roved and sent to DOE in August 1991. 

quantities of LLLW from small quantity generators in the 3OOO Area of ORNL. Waste 
bottling and/or pickup stations will be provided in the glove box, hot cell, and hood area 
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bccause of the removal from servicc of the existing LLLW tanks for compliance with the 
FFA The preliminary proposal was approved and sent to DOE in August 1991. 

FFA w q l k n c e 4 - g  3019A. This 33’ 1992 GPP will reroute Piping Systems 
that transport LLLW lrom Building 3019A to the central Waste Evaporator System. The 
original Piping Systems are not in compliance with the FFA. These activities include the 
installation of doubly contained pipeline and valve box arrangements and cathodic 
protection and leak detection devices. 

Buililing 35254LLWFFA upgrade. This FY 1992 GPP will reroute piping that 
transports LLLW from Building 3525 to the central Waste Evaporator System. The 
original Piping System is not in compliance with the FFA The project activities include 
installation of doubly contained pipeline and valve box arrangements and cathodic 
protection and leak detection devices. 

storage tank and bottling station for Building 3025 hot cclls. The 3025 LLLW tank and 
Piping Systcm will be taken out of service by the E A  

3108 fdterpib enclosure. This proposed 1993 GPP will add an enclosure ovcr 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. 

Transuranic Processing Plant area sump pits and filter pits to eliminatc inlcakage of 
groundwater and/or rainwater. 

NHF f&erppitS upgrade. This proposed 1994 GPP will provide containment 
enclosures for cell plugs at the NHF to eliminate inleakagc of groundwater and/or 
rainwater. 

FFA c q h m  w O r k - - B ~ g 3 0 2 5 .  This proposed FY 1993 GPP will provide a 

Filterpit upgrades. This proposed 1993 GPP will provide containment for the 

3.22.4 Disposal facilities 

Currently, no routinc, direct disposal option exists for LLLW, although 
hydrofracturc has been used in the past. Hydrofracture is no longer considered an 
acceptable disposal option. Because thc LLLW System sludgcs are TRU wastes under thc 
DOE Order 5820.2A definition, LLLW sludges will be processed in the planned WHPP 
and disposed of off-site as RH TRU wastc. 

3-2-25 Status of support systems 

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

and proccss waste streams at ORNL. The program is in the dcveloprnent stagc at this 
time. 

Data base management. The WOCC computer-based monitoring system provides 
real time monitoring and historical data on thc opcration of the LLLW System at ORNL. 
The WOCC remotely monitors the operations of the evaporator systems and also provides 
flow and level data, as well as some gross radioaclivity measurements, in the LLLW piping 

Cerlifieation. A certification program is currently being developed €or both LLLW 
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aiid collection system. Thc WOCC receives and processes approximately 300 signals from 
field sensors including liquid levels and the conditions of active 1,LLW 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, WAC, funding type, and the respective FY 
for funding. 

Taw 13. Line item genera! p h t  p jec ts  for tbe Liquid 
I A Y W - ~ ~ ~  Waste System at Oak Wdgc National Jaboratmy 

____._.I_- 
TEC Funding Fiscal 

Title ($ x 1,000) t Y F  year 

L'lettael Valley Liquid Low-Level Waste (LLLW) Collectioii and 35,300 CA 1988 

Meltoa Valley LLLW CAT System upgrade 41,000 CA 1992 
Bethel Valley Federal Facility Agrcement (FFA) upgrades 45,000 EW 1994 
Melton Valley storage tank capacity iiicreases 40,000 EW 1W4 

Line item projectr 

Transfer (CAT) System upgrade 

Geneid plant prolecfs 
Bulk Shielding Reactor LLLW upgrade 
4500 Area LLLW upgrade 
3OOO Area LLLW upgrade 
ETA compliance--Building 3019A 
Building 352S-LLLW FFA upgrade 
E I  A compliance work-Building 3025 

Oak Ridge Research Reactor LLLW upgrade 
3108 filter pit enclosure 
Filter pit upgrades 
Pretreatment of Radiochemical bngineering Development 

Center (Building 7920) T,I,J,W 

1,100 
1,100 
1,100 
1,085 

1 , m  
1,100 
1,050 

400 
1,100 

1,140 

EX 
EX 

EX 

EW 
EW 
EW 
EX 

EW 

EW 
EX 

1992 
1992 
1992 
1992 
1992 
1993 
1993 
1993 
1993 
1994 

New €Iydrofracture Facility filter pits uunrade 900 EW 1994 
"Total estimated cost. 

32.3 Prcxxs Waste System 

Process wastes consist of all liquid wastes that contain slight amounts of radioactive 
OT hazardous materials or that may periodically be contaminated. Process wastes at 
ORNL include wastes collectctl from numerous laboratories and facilities in Bethel and 
Melton vallcys as well as condensate from the LLLW evaporators. This general category 
of liquid waste can contain small quantities of radionuclides, metals, anions, and organics. 

3.2-3.1 Generic dwriptiom and characteristics of waste 

As previously discussed, the PWS is designed for waste streams that are potentially 
contaminated or that contain ve1y low levels of contamination. The system primarily 
consists of a series o f  holding tanks and the PWI'P, which is designed to remove 
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radionuclidcs and the Nonradiological Wastewater Treatment Plant (NRWTP), which 
became operational in April 1990, to remove heavy mctals 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. 
Nonradiological wastewater is currently collected from the 4500 Area, the ZOO0 Area, the 
1500 Area, and the 6000 Area. These streams are monitored €or radioactivity and may be 
diverted to the PWTP should the radioactivity exceed an acceptable level. Thc PWTP 
effluent stream combines with the nonradiological waste streams €or treatment at the 
NRWTP. The NRWTP effluent stream is discharged to WOC. 

Waste from the 3ooO Area is more likely to contain radioactive contaminants and 
is routinely processed through the P W " .  Each month, approximately 6.3 x lo6 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 x lo6 gal/month resulting in a total average releasc 
of 14 x lo6 gal/month from the NRWTP. 

3.23.2 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 currcnt PWS is shown 
schematically in Fig. 30. Process wastewatcr that potentially contains small quantities of 
radionuclides from the 3OOO Area is collected in the 250,000-gal Bethel Valley storage 
tanks designated F-2101 and F-2102. Process wastcwater from the 4500 Area normally 
drains to the collection/equalization tank F-1002 at the NRWTP. The 4500 Area 
wastewater is continuously monitored for radioactivity. If the water becomes 
Contaminated, it is automatically diverted to the Bcthcl Valley storage tanks for treatment 
at the PWTP. Process wastewater gencrated in the Melton Valley Complex is collected in 
holding tanks. Unless the radioactivity level excccds sct limits, the contents of these tanks 
are normally discharged to NRWTP F-1002 tank. In the cvent that the radioactivity limits 
are exceeded, then the Wastewater is pumped to the Bethel Valley storage tanks for 
treatment at the PWTP. 

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 frcquent 
column regeneration. The remaining small amount of radioactive material is removed 
from the waste by the ion cxchange columns. The sludge from the clarifier is passed 
through a filter press to reduce the liquid content and is then packed in drums for SLLW 
storage at the K-25 Site. The conccntrated radioactivc matcrial 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. 

The PWTP is dcsigned to remove radionuclides. The process flow diagram in 
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The capacity o f  the PWTP evaporator requires that a portion of the regenerant 
solution be sent to the LLLW evaporator for treatment. A project is in place to increase 
the capacity of thc PWTP Evaporator System; this will reduce the amount of LLLW 
concentrate generated for permanent disposal. 

clari€ier/precipitator was installed in 1986. Reduction or elimination of this stream is 
important because the PWPP is the major contributor to the LLLW concentrate presently 
k i n g  stored for future disposal. Tank capacity is limited, and future treatment and 
disposal of this waste will be expensive. 

Since April 1990, all process wastewatei has also been treated in the new 
N R W ,  as required by the NPDES permit The Fhw sheet shown in Fig. 32 consists of 
chemical precipitation, which removes heavy mcials; 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 NRWIP requires metals removal, wastewater containing low 
cornccntrations of metals is diverted around the clarifier to reduce treatment costs and 
sludge production. The secondary waste (i.e., sludge and activated carbon) is being stored 
for disposd as solid low-level radioactive waste. A single NPDES discharge and 
monitoring point is maintained at the plant outfall and includes discharges from all ORNL 
process waste generators. 

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

Environmental monitoring. Existing outfalls at ORNL include X01, Sewage 
Treatment Plant; X02, Coal Yard Runoff Facility; X12, Nonradiological Waste Treatment 
Plant; X13, Melton Branch; X14, White Oak Creek; X15, White Oak Dam; Category I, 11, 
and 111 outfalls; cooling towcrs; and a number of misccllaneoiis outfalls. Each outfall is 
analyzed in accordance with DOE orders, NPDES permits, and RCRA requirements and 
noted in an activity field log. Field logs are iiscd to document field mcasurernents 
including flow, pH, temperature, downstream pH, and downstream temperature; some are 
used to document sample collection and include the type of sample @e", 24-h coniposite 
or grab), parameter sampled, and the time of sampling. 

required by the permit a i d  recorded in a registered field log. The data gathered are 
keyed into a data hasc that is utilized by statistical soEtware and analyzed against the 
compliance requircnients MWN, temperature, and pH data are also extractcd from the 
field logs and keyed into the data base for electronic retrieval. Generalities used in 
analyzing the data haw are summariLed herein. To report this data on the Form 2C, the 
following criteria were applicd: 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. 

compiled into a ststistical summary for each outfall. The summary, taken from data 
gathcrcd fcx approximate!y 2 years, includes the number of sarnplcs, minimum value 
detected, maximum value dctected, thc mean, and the numbcr of tiriics the pollutant was 

The volume of LLLW generated by the PWTP has been reduced by 80% since a 

Data are collected on a daily, weekly, monthly, quarterly, and/or annual basis as 

,4vailablr, water quality data for parameteis monitored at each outfall were 



O R N L - D W 9 1 M  14046 
CAUSTIC 
ADDITION 

I POWER 

NONMETALS 

SULFU91C 
ACID 

CAUTIC AND SULFERC 
ACID ADDITION 

FILTER PRESS 

GRANULATED 
ACTIVATED CARBON 

(GAC) FEED PUMP 
THROUGH PARSHALL 

ACTIVATED CARBON 1 1  FLUME TO WHITE I 
OAK CREEK ~------~,,,,,,~,,,,,,LJ COLUMNS ’ 

DRIED FILTER 
CAKE TO 
DISPOSAL 

DIATOMACEOUS 
EARTH TANK 

(F-1023) 

RAPID MIX 
TANK 
F-1003 

STR:PPER 

F-10?4 

AIR 

BACKWASH WATER 

Fi 3 2  Fkrw diagram of the Ncmradiological Waste Treatment Plant. 



detected. In instances wherc only one sample cxists and the pollutant was not detected, 
thc detection limit is noted as the minimum, the maximum, arid the mean. 

Permitting status. lhe PWS operates under RCRA permit-by-rule and is 
therefore exempt from RCRA permitting requirements. Current regulatory requirements 
for process waste generation can he 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 wastiz at the source and minimize the generation of waste through process 
improvements. 

upglades may be required to mcct new discharge limits. 

nitrates was csnnpleted, and a series of corrective measures were irnplcmented including: 

The NPDES permit expired in April 1991 and is  being renegotiated, Facility 

A comprehensive investigation of the generation of process waste that contains 

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

a 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 watershcd and brought 
ORNL into compliance with NPDES requirements for reduction in nitrate loading. 

radioactivity is planned through an upgrade of the PWTP. Rcsearcb, development, 
treatability studies, and implcmentatiori are necessary to optimize treatment. Analysis of 
alternatives has been complctcd, and capital projects are being implemented to upgradc 
the P w " .  In the upgraded plant, %k and 137Cs will be removed using an inorganic ion 
exchange zeolite. Spent  eol lite will be disposed of as SLLW. This process will eliminate 
both secondary waste streams (Le., clarifier sludge and LLLW) that are currently being 
produced. The process is cxpccted to reduce the secondary waste generation rate by 30%. 
The primary reason €or upgrading the PWTP is to meet more strict discharge limits and to 
reduce the amount of secondary waste generated by the P W P .  

The following projects are proposed modifications for upgrading the PWS. 
PFmesiv water p?&m 

Faciiity status. Improved treatment of process waste for the removal of 

'Illis E T  1995 T,I will ensure installation of a new 
process water treatment system to replace tlie PWI'P. The new system will add new 
trcatmcnd capabilities not presently available at ORNL for removal of nitrates and 6oCo. 
In addition, process equipment used at the PWTP will be upgraded for and 137Cs 
removal. 

~~~~~Q~~~~~~~ ~~~~~~~~. This FY 1988 GPP will eiisiire replacement of 
wastewater piping in Building 4500 South. Design criteria was approved in FY 19W, and 
the architect-engineer selection process was initiated in FY 1991. 

the infrastructurc of the PWTP. The project will add space to the control room and 
chemical mixing rooms, perrnanmt bathrooms. and new unloading station for acid and 

West ditiiw to ~~~~ 3544. This 1;y 1988 GPP will ensure improvement of 
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caustic chemicals. This project involves construction on an old solid waste management 
unit and is on hold pending DOE and state approval. 

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. 

PWTPproc4ss bnpmwm. This FY 1990 GPP wiIl ensure installation of a pH 
adjustment system and acid storage tank that will reduce spent acids sent to the LLLW 
System by 50%. The design was completed and certified for construction in February 
1991, and a bid and award package is being prepared. 

PWTP wasiewater fd 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 Bcthcl 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 erchangefevaprator room wadi?. This F Y  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 b e l  
control. Secondary containment will be added for holding tanks used for the evaporator 
and acid recovery proccsscs. The functional requirements document was issued approved 
in February 1991, and the approved preliminary proposal was sent to DOE in August 
1991. 

the 24-in. storm sewer line around the PWTP to minimize inleakage of Contaminated 
groundwater into thc 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. 

concrete pad, ion exchange columns, and piping for 137Cs removal from process 
wastewa tcr. The functional requirements document was issued approved in November 
1990, and the approved preliminary proposal was sent to DOE in August 1991. 

zediie dewatering station This project has bccn proposed as an F T  1993 GPP; 
storage and treatment facilities needed at the PWTP will be provided to dewater zeolite 
resins to meet solid WAC. 

Ey la93 GPP; several new process wastc manhole monitors will be installed in the Bethel 
Valley Area to charactcrizc groundwater inleakage and to provide data on process waste 
flows. 

A~iXiimal suge capacity fw 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. 

several new process waste manhole monitors will bc installed in Bethel Valley to 
characterize groundwater inleakage and t o  provide data on process waste flows. 

access control equipment (Le., fenccs, gates, and badge readers) will be installed at the 
NRWTP. 

Manhde monitovSpnrcess wuste- This FY 1989 GPP will ensure installation of new 

OUtfaU 302 s t m  rehabilitation This Fy 1992 GPP will ensure rehabilitation of 

Increase PWTP IWCs capacdy. This F Y  1992 GPP will ensure provision for a 

Manhole monitarsprr>cess wrzste-4500. This project has been proposed as an 

&mess waste frow mdm- This project has been proposed as an FY 1993 GPP; 

NRWTP access confrols. This project has becn proposed as an Fy 1993 GPP; 
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SUE PP $B &bcir"ity. 'rhis project has been proposed as an 19% 
GPP; a facility 
the P W P  and N R W .  The facility will include a sludge dryer, sludge container 
unloading equipment, a process of€-gas treatment system, and storage areas for wet and 
dry sludge. 

FY 1 9 3  GPP; slight] 
the noncontaminated wastewater. The proposcd modification will reduce treatment of 
noncontaminated wastewater in the PWTP and slightly contaminated wastcwater in the 
NRWTP. 

Ppmms waferfaow chrcscte~tiOn This project has bccn proposed as an Fy 1994 
GPP; several flow monitoring systems will be installed in the process wastc manholes in 
Bethel Valley to characterize groundwater inleakage and to provide data on process waste 
flows. 

me. This project has becn proposed as an T;y 1994 GPP; 
piping to route noncontaminated process waste streams will be installed in the 3OOO Area 
to the NRWTP. 

an FY 1994 GYP; several slightly contaminated sources of LLLW in Bethel Valley such as 
inleakagc, condensate from the hot off-gas system, and rainwater will be eliminated. This 
project will eliminate these waste streams or divcrt them to the PWTP. 

LLLW lincs will be disconnected from the NIlWTP, and process waste lines will be 
repiped to the IPFVTP. 

P' to reduce thc volume of slightly contaminated sludge from 

COMaainafPA ~ ~ ~ o ~ ~ ~ .  This project has been proposed as an 
astewater will be segregated in the 4500 Area from 

clean WaPtrAert 

Micehneorms FFA upgrades in &thd VoUey. This project has been proposed as 

* h e  udd&a.forFFA. This project has been proposed as an Ey 1994 GPP; 

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

Solid wastes such as clarifica sludges and spent zeolite will be disposed of as 
SLLW. ,4dditional treatment requirements will be addressed as the WAC for solid waste 
disposal sites are devcloped. 

ORNI, provides employee training commensurate with job responsibility. As 
discnssed in Subsect. 3.2.2.5, a certification program is currently being developed for 
LLLW and process waste streams at ORNI,. Data base management associated with 
process wastc consists of the reporting requirements set forth in the NPDES permit for 
ORNL. Water and biological inonitoring activities at ORNL are defined by the ORNL 
NPDES permit and by DOE guidelines for environmental monitoring and surveillance 
around nuclear facilities. In response to DOE guidelines for environmental monitoring, 
flow and concentration data are collected to determine discharges of nonradiological 
constituents from ORNL piocesses. Under the current NPDES permit there are over 
150 monitoring stations, and point SOUTCCS are monitored at their point of discharge into 
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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 €or 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 for process waste at ORNL. A 
discussion of the WOCC is provided in Subsect. 3.2.2.5 under "Data Base Management." 

3.23.6 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 for the procesS 
Waste System at Oak Kid& National Iaboratmy 

T E C  Funding Fiscal 
Title ($ x 1,000) type year 

Process waste pretreatment 18,000 EX 199s 

Line item projecis 

General plunt projects 
Wastewater piping replacement 300 EX 1988 
West addition to Building 3544 593 EW 1988 
Manhole monitors process waste 415 EW 1989 
Process Waste Treatment Plant (PWTP) process 79s EX 1390 

Chlorine treatment for cooling water 700 AT 1991 
PWTP wastewater feed capacity increase 1,100 EX 1991 
Outfall 302 storm rehabilitation 500 EX 1992 
Building 3544 ion exchange evaporator rmm 1,100 EW 1992 

Increase PW 1 3 7 ~ s  removal capacity 1 ,O(M EX 1992 
Zeolite Dewatering Station 1,100 EX 1993 

improvements 

upgrade 

Manhole monitors process was te4500 300 EW 1993 
Additional surge capacity for the PWTP 1,100 EX 1W3 
Process waste flow monitors 1,100 EW 1 9 3  
Nonradiological Wastewater Treatment Plant 750 EX 1993 

access controls 
Sludge Volume Reduction Facility 1,100 EX 1993 
Contaminated sumps pumping modifications 1,OO(J EX 1993 
Process water flow characterization 600 EX 1994 
Clean Water Act compliance 900 EX 1994 
Miscellaneous Federal Facility Agreement (FFA) 1,1om EW 1994 

Pipeline additions for the FFA 900 EW 1W4 

upgrades in Rethel Valley 

Total  estimated cost. 

... 
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3.3 GASEOUS 

Characterization and treatment of air emissions containing radionuclides are of 
primary importance because most of the major facilities at ORNI., are either being used or 
have been used in the past for work related to nuclear energy. The three general Lypes 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 poliey 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. ‘1%~ 
current approach for control of radioactive emissions from ORNL facilities is illustrated in 
Fig. 33. 

ensure continlied regulatory compliance and to meet DOE objectives for ALARA. In 
addition, potential regulatory changes or new regulations are evaluated t o  determine if 
additional upgrades or new equipment will be required for future compliance. 

projccts. Capital projects arc discussed in Subsect. 3.3.3.3, “Facility Status.” Technical 
studies include: 

The program strategy is to identify and to implement system upgrades needed to 

This strategy is bcing implemented through a series of technical studies and capital 

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

inspection and cvaluation of the ventilation ducts, filter houses, emergency power 
systems, and other pollution control equipment associated with radioactive emission 
sources; 

prcparation of engineering assays and cost estimates for repair of equipment, such as 
underground veritilatim ducts and filter pits, and the installation of new pollution 
control equipmen I; 

9 determination of Row distribution, particle size distribution, and flow stability and 
evaluation of the use of new flow instruments in the main vcntilation stacks for use in 
stack sampling and monitoring; 

dctcrmination of methods to further reduce emissions A L M A  and in a cost-effectivc 
manner; and 

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

3.32 Gcneric Description a Characteristics of Waste: 

The three general typcs of radioactive air streams at ORNL (Fig. 34) include 
(1) process off-gas streams characterized as lowvolume, potentially high-activity gas 
streams from process vessels and from systems or othcr sensitive areas where thc 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 contlnement areas, limited-access areas, and hot cells; and (3) laboratory 
hoods and individual vents that provide controlied ventilation for laboratory-type 
operations or exhaust from vessels that are vented through appropriate pollution control 
devices at the source location. 
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SOLJRCES 

RADIOACTIVE EMISSION SOURCES 
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SMALL  SCALE EXPERIMENTS 
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GLOVE BOX OPERATIONS 

TO MAIN STACKS 791 1 ,  
3039,3020. 2026, 
7025. 7612, AND 6010 

TO MAIN STACKS 
3039 ,791  1, 
OTHER SMALL SOURCES 

1 1 I I 

a NATIONAL EMISSION S-TANDARDS FOR HAZARDOLJS AIR POLLUTANTS 
AS LOW AS REASONABLY ACHIEVABLE, DOE ORDER 5480 1 1 

Essentially all radioactive air streams (including cell ventilation air, process off-gas, 
and air from hoods and individual sourccs) are filtered through roughing and HEPA filters 
to remove particulates bcfore being discharged. Where conditions dictate (particularly for 
the off-gas emissions), charcoal absorbers or chemical scrubbers are used to remove 
reactive gases such as halogens and acidic vapors. For short half-life radionuclides, such as 
radon, holdup is used to allow decay before discharge. Noble gases are diluted with cell 
ventilation air and discharged 10 the stacks. Because of the small quantities involved, 
collection and storage of these gases is not considered practical. The procedures and 
equipment used in the tritium-handling facilities are designed to minimize thc release of 

, h srnall arnount of I4C is produced at  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 before being discharged to 
the plant off-gas system. 

The basic equipment used I;7 most of the cell ventilation systems that discharge to 
major stacks includes filters, fans, and the ducts used to transport air. Typically, the filters 
arc located in concrete pits of below-grade !eve1 with the top surface exposed. The top 
of most filter pits is covered with removable concrete slabs that are sealcd with an asphalt 
coinpound. Air flow is normaily provided by electrically driven fans. Upon loss of 
negative pressure in the ducts, standby fans opcrated by steam or emergency electrical 
power start automatically to provide. ventilation air. Radiation-monitoring instruments are 
connected to either the stacks or ducts cntcritig the stacks. 

Sevcn major cell ventilation systcms wii!n stacks are currently used for discharging 
cell ventilation air and process off-gas containing gaseous radioactive effluents. A major 
emphasis i s  placed on the use of negative pressure and a positive flow of air through 
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containment areas to the stacks for the control of radioactive air emissions. The location 
of the stacks is shown in Fig. 35. The 3039, 3020, and 2026 stacks are located in the main 
ORNL area. The 6010 stack is located at the east end of thc ORNL area, and the 7025 
stack is located east of the 7000 Shop Area. The 7911 and 7512 stacks are located in 
Melton Valley. Each of the major cell ventilation treatment systems is described in the 
following paragraphs. 

The 3039 stack handles the cell ventilation and process off-gas from most of the 
facilities in Bethel Valley. The system is illustratcd in detail in Fig. 36. The stack is 
connected with the ventilation systems in major areas (4500, 3500, 3025, 3026, Isotopes, 
Solid State, and the Oak Ridge Research Reactor) by large undcrground 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). Thc 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 before going through fans and a 
48-in.-diam steel duct (located aboveground) to the stack. Thc cell ventilation air from 
Building 7920 passes through HEPA filters located in a filter pit adjacent to the building 
and then goes through a 30-in.-diam underground steel pipe (coated on the exterior with 
an asphalt compound) to fans located at the 7911 stack. Downstream from the fans, the 
ventilation air from Buildings 7920 and 7930 joins together in a @-in.-diam steel duct 
(located aboveground) that goes to the 7911 stack. 

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 for thc High-Radiation-Level 
Analytical Laboratory. Cell ventilation air from this facility passes through HEPA and 
charcoal filters locatcd in a Mter pit at the base of the stack before bcing discharged 
(Fig. 39). 

building, which is no longer in operation. Aboveground steel ducts are used to convey 
ventilation air from the building to the HEPA filters and stack (Fig. 40). 

from the target room and thc 130-ft flight station passes through HEPA filters before 
being discharged to the stack (Fig. 41). 

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

An eighth stack, 3018, is no longer in service, although it is used to dischargc air 
from a small fan that maintains a small flow of air through the ORNL Graphite Reactor. 
The reactor was shut down in 1963. 

The 3020 stack provides cell ventilation for the Radiochemical Processing Pilot 

The 7512 stack provides a flow of air through the Molten Salt Reactor Experiment 

The 6010 stack serves the Oak Ridge Electron Linear Accelerator. Ventilation air 
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CENTER 

Process of€-gas air emissions are treated by a Central Process Off-Gas System that 
vents to  the 3039 stack. This system servcs the Bethel Valley area facilities. A network 
of underground stainless steel pipes transports thc 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 venturi caustic scrubbcr bcfore going through 
roughing and HEPA filters to fans that discharge to the 3039 stack. 

HFIR and REDC Facilities have separate process of€-gas systems. Hot off-gas from the 
HFIR is filtered through silver-coppcr, charcoal, and HEPA filters before being discharged 
upstream of the cell ventilation filtcrs. In one part of the REDC (Building 7920), process 
off-gas discharges through a caustic scrubber and HEPA filters to the stack. A Hopcalite- 
charcoal iodine retcntion system and a backup charcoal absorber bed are valved into thc 
off-gas system when irradiated material containing significant amounts o f  13'1 is being 
processed. After passing through the filters, the off-gas goes through an underground 

Process off-gas from facilities in Melton Valley discharges to the 7911 stack. Thc 
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10-in. d i a m  fiberglass-reinforced pipe to fans at the 7911 stack. Off-gas from the other 
REDC Facility (Building 7930) passes through IIEPA filters and is combined with the 
ventilation air upstream of the cell ventilation filters before bcing discharged to the 791 1 
stack. Provisions for adding a caustic scrubbcr arc available if needed. The process off- 
gas systems describcd above are the major systems at ORNL through which most 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 vcnts are uscd at ORNL 
through which small quantities of radioactive material may be discharged. 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; 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 7S60 also have vents. 

Major buildings such as the 4500 Area have many laboratories that have hoods 
with individual exhausts. The individual exhausts have been identified and placed in a 
computer data base as a result of the recent stack-and-vent survey. This data will be used 
to identify emission sources for possible equipment upgrade. Individual emission sources 
are typically discharged through HEPA filters, fans, and short stacks located above roof 
level. Emissions from most of the systems arc limited by administrative controls and do 
not require radiation monitors in the exhaust strcams. 

MONITORING POINT - SIGNAL ro WASTE OPERATIONS 
ENCLOSURE CONTROL CENTER 

Fig. 40. Ventilation System for Molten Salt Reactor F5periment (7512 stack)- 
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(Building 6010). 

3.3.3-1 Environmental monitoring 

Most gaseous wastes from OWNL are released to the atmosphere through stacks. 
Radioactivity may bc present in gascous waste streams as a solid (i.c, particulatcs), as an 
absorbable gas (e.g., iodine), or as a nonabsoIbablc species (Le,, noble gas). Gaseous 
wastcs that may contain radioactivity are processed to reduce the radioactivity to 
acccptable levels brforc they are discharged. In addition to the monitoring of stack 
effluents, atmospheric concentrations o f  rnatcxials are monitored continuously at 27 
stations around OMNI,, the ORW, and the surrounding vicinity. 
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r.ig. 42  Ventilation system for Tritium Target pdbricalion Facility (Ihilding 7025). 

At each real-time monitoring station, monitors are used for five radiation 
parameters ( i s - ,  gross alpha, gross beta, radioactivc 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 ccntral processor collects 10-min average readings and 
transmits the data to a VAX computer for further analysis and rcporting. The ccntral 
processor checks thc valucs against alarm limits. All alarms are reported to a printer as 
thcy occur. The primary purpose of the monitoring system is to determine if radiation 
levels on the ORR are above background levels. If radiation levels appear to be higher 
than normal, additional sampling can be initiated to provide quantitative measurcs of 
conccntrations in the atmosphere. 

through a paper filtcr and then through a charcoal cartridge. The filter papers arc 
collected and analyzed weekly for gross alpha and gross beta activities. To minimize 
artifacts from short-lived radionuclidcs, the fifter papers are analyzed 3 to 4 days after 
collection. The airborne 1311 is collected weekly using a cartridge that is packed with 
activated charcoal. 

are withdrawn downstream of pollution control equipment (e.g., HEPA filters) at locations 

Airborne radioactive particulates are collected by pumping a continuous flow of air 

Thc major stacks are monitored and sampled for radioactive emissions. Samples 



that will give iepresentative samples of the streams being discharged. The '7911, 3039, 
3020, and 7512 stacks are sampled at locations 12 or 15 rn above the base of the: stack. 
'The 2026, 60114, arid 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. 

for analysis of radioactive particulate matter, radioiodine, and inert gases. 'The design of 
the samplers complies with DOE Orders (per ANSI 13.1, 1949) for 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 
samplc cartridge and returned to the stack. The sample cartridge continuously collects a 
particulate and radioiodine sample from one of three probes for laboratory analysis. 
These cartridges are removed and analyzed on a routine basis; the time interval depends 
on the amourit of radioactivity discharged by the stack. Two smaller probes are used to 
transport samples of stack effliicnt continuously to the alpha and beta-gamma particulate 
and iodine: monitors. 

Duct samplers are installed on ducks that discharge to the 3039, 7911, 2026, and 
6010 stacks. A sample of gas is pumped froin the duct through a sampling probe and a 
sample holder and is then returned to the duct. 'Ihe sample holder contains a filter paper 
or a combination charcoal cartridge and filter paper. Samples collected by the filter paper 
arid charcod cartridge are analyxd in the laboratory to determine the amounts of 
radioactivc particulate matter and radioiodine passing through the duct. 

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 
filler paper and is then returned to the stack or duct. Thc filter paper exposed to the 
sample stream is conlinunusly monitorcd by  a G-M tube. The filter paper removes Inorc 
than 90% of the particles larger than 0.3 p m  from the sample stream. The G-M tube also 
monitors for radioactivc gases and radioiodine if they arc present in the sample stream. 

Alpha particulate monitors are the sanic as the beta-gamma monitois cxcept for 
the detcctor and detector shielding. l 'he  detector is a scintillation counter that uses silver- 
activated Lint sulfide as the scintillator. 

Iodine monitors are located on the 3039, 7911, 2026, 3028, and 7512 stacks and 
arc used for monitoring radioiodine in gaseous effluents. The iodine monitor is installed 
in scries with one of the particulate monitors. With this arrangement the gas sample is 
withdrawn frotn the stack, passed through filter paper that removes the particulates, and 
then passed through a charcoal trap. The charcoal rcmoves the radioiodine; this is then 
monitored by one t o  four (7-M tubes connected in parallel. 

Two types of noblc gas monitors arc used t o  monitor thc isotopes of xenon, 
krypton and argon; special attention is given to '73Xe and "Kr. 'The first type of detector 
is  installed in a lead shield, and thc noble gas monitor is installed in the sample stream in 
series with the particulate monitor and the iodine monitor. The effluent sample is 
withdrawn from the stack, passed through filter paper in a particulate monitor, through 
the iodine monitor, and then through the inert gas monitor before being returned to the 
stack. The detector is an cnd-windowtype G-M tube and is connected to a count-rate 
meter. The count-rate metcr provides a signal output indicating the integrated counts 
from the detector; this is noirmlly read and recorded every 24 h. 

In-stack samplers are used to remove samples of gaseous effluents from the stacks 

Beta-gamma particulate monitors consist of a filter papcr tape deck, a sample 
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The second typc 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 sampie 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 dctector at  the same time it was being collected, the data 
from the laboratory analysis can be compared directly with the monitor readings. 

ncxt to the 7025 stack. A i r  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 oxidizc hydrogen (tritium) gas and tritiated 
organics to water vapor; this is thcn collectcd in a second silica gel cartridge. The silica 
gel is periodically removed from the cartridges, and the tritium content of the water vapor 
is determined by beta liquid scintillation techniques. 

The high-level gamma monitor is a widc-range monitor that measures gross gamma 
dose equivalent ratcs at the detector location. This instrument monitors gamma dose rates 
in a stack in thc cvent of a major accident in a facility that discharges gaseous effluent to 
the stack. The range of this instrument is from 25 mremh to 106 remh  in eight log 
decades. Output signals are provided to operate remote "high-level" and instrument 
"inoperative" audible and visual alarms. The alarms arc telemetered to the WOCC. 

to determine the volume of waste gases being discharged to thc atmosphere. The monitor 
consists of an ancmometer, a telemetering transmittcr, and a recorder. The anemometer 
is installed in the effluent stream at a point or average velocity in the stcam. The 
anemometcr generator is connected to the telemctering transmitter that supplies a signal 
proportional to the flow rate t o  a digital alarm system located in the WOCC. 

A tritium sampling station is contained in a fiberglass instrument shelter located 

Flow monitors are installed in gaseous waste effluent streams in stacks and ducts 

3.3.3.2 Permitting status 

Control of airborne emissions from ORNL facilities is provided in accordance with 
DOE Orders 5480.1A (Environmental Protection, Safcty, and Hcalth Protection Plan for 
DOE Operations), 5480.4 (Environmental Protcction, Safcty, and Health Protection 
Standards), 5480. I1 (Radiation Protection for Occupational Workers), 5820.214 
(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 obtaincd for all emission sources that reyuirc permitting under TDEC 
regulations. 

Hazardous A i r  Pollutants (NESHAP) regulations for pollutants for which Ambient Air 
Quality Standards are not applicable. Radionuclide emissions are regulated under the 
NESHAP regulations by thc EPA Currently, the state does not regulate radionuclide air 
emissions; however, the TDEC has asked the EPA fr,r authority to do  so in the future. 
Under the NESHAP regulations (40 CFR Pt. 61, Subpart €I), emission of radionuclides to  
thc ambient air horn DOE facilities is limited to those amounts that would causc any 
member of the public to receivc an effective dose equivalent of  10 mrembear. 

The CAA authorizes the establishment of National Emission Standards for 
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3.3.3.3 Facility status 

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

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

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 rcplaced, the two electrical fans and steam fan were replaced with four new 
electrical fans, an existing eniergency generator was rewired, and a second emergency 
generator was added. 

The following projects have becn proposed as upgrades of the gaseous waste 

Radimhemical Prwxsing Pilot Plant (3019) and exhaust stack (3020)- The 3019 
systems at OKNL. 

faciliiy is used primarily as a national repository for storage of 233U. The major stored 
waste consists of 402 cans containing uranium oxide produced by the Consolidated Edison 
Uranium Solidification Project campaign. In the past, the facility was used as a fissilc 
material storage area for conducting R&D studies, solvent extraction reprocessing of 333U, 
and laboratoiy-scale analytical work. Potential emissions may include nitrous oxide, sulfur 
dioxide, volatile organic carbon, and carbon dioxide. The sampling gallery exhaust of the 
3019 facility needs to be upgraded and connected to the 3020 stack. This modification 
would involve installing instrumentation, isokinetic sampling equipment, and monitoring 
connections to the WOCC. An FY 1989 GPP was initiated to address the 3020 stack 
monitoring improv- ,merits. 

and certified for construction in October 190. Construction is currently scheduled to 
start in Septcmber 1991. 

the central stack through which cell Ventilation air and process off-gas from the main 
ORNL Complex ale discharged. A ventilation upgrade includes the replacement of off- 
gas fans and two cell off-gas fans that discharge from the REDC (Building 7920) to the 
'7911 stack. This project is scheduled as an El '  1991 GPP. The design criteria was issued 
approved in August 1991. 

Budding 3925 einergcncy generator. The design for this 1990 GPP was completed 

IJpgadc 3039 stack fans- The Central Radioactive Gas Disposal Facility (3039) is 
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LiquidGasaus Waste Support Facility- This 1992 GPP would construct a support 
facility for liquid and gaseous waste operations. The facility would consist of hardware 
and equipment storage as well as equipmcnt maintenance facilities necessaq to support 
operation of the 3039 stack and other gaseous emission systems, the PWTP, and the 
NRWTP. The preliminary proposat was approved and sent to DOE-OR in August 1991. 

Waste Operations Control Center expansion. This 1 9 2  GPP would construct a 
change house for Waste Managcment Operations (WMO) personnel to replace current 
facilities. The preliminary proposal was issued in May 1991 and sent to DOE-OR. 

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 Fiiter House. Ventilation air from the manipulator cells in the 
Isotope Tcchnology Building, Building 3047, goes through in-cell HEPA filters before 
being discharged to the 3039 stack. Sealing problems with the in-cell HEPA filters has 
allowed contamination (mainly europium and cobalt) t o  reach thc 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 thc second set of  HEPA filters in 
sufficient quantities to cause a radiation problem. This project has been proposcd as an 
FY 1994 GPP. 

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

Upgrade Hot OtT-Gas System at 3039 stack The Hot Off-Gas System is a critical 

3.3.4 Storage and Disposal Facilities 

Air emissions at ORNL are routincly treated and discharged through monitorcd 
ventilation stacks on-site. Becausr: radioactive air emissions from ORNL facilities are 
collected, treated, and discharged via these stack systems, no storage or disposal facilities 
are rcquired. All solid wastes (e.g., HEPA filters) generated in the treatment and 
monitoring processes are handled as part of the solid radioactivc waste management 
program, as addressed in Subsect. 3.1 o f  this plan. 

3-35 Status of Support Systems 

No specific training, certification, or data base management system is available at 
ORNL for radioactivc gaseous emissions. Training is generally commensurate with the 
employee’s job rcsponsibility; certifkation and data base management are associated 
primarily with solid waste streams. The WOCC docs provide data regarding air flow rates 
far gaseous waste cffluent streams in stacks and ducts. The alarms for the high-lcvel 
gamma stack monitors are also telcmetered to the WOCC. 
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3.3.6 General Plant Projects 

A listing of GPPs for gaseous radioactive waste facilities at ORNL is provided in 
Table 15. This table indicates the project title, TEC, funding type (Le., DOE program 
budgct code), and the respective fiscal year for funding. 

3020 stack monitoring improvements 
Building 3125 emergency generator 
IJpgrade stack fans (3039) 
Liquid/Gaseous Waste Support Facility 
Waste Operations Control Center 
expansion 
Upgrade Hot Off-Gas System at 3039 
stack 
Ventilation Systems upgrade (3500/4500) 
Upgrade 3047 Filter €louse 

"Total estimated cost. 

lo00 

400 
740 
800 

1 ow 

1100 

lo00 
1100 

AT 
EW 
EX 
EW 
EX 

EX 

EW 
EW 

1988 
1!HO 
1991 
1992 
1992 

1 9 3  

1994 
1994 



4. HAZARDOUS WASTE MANAGEMENT 

The RCRA is the primary force guiding ORNL hazardous waste management 
operations. The EPA has regulatory authority over RCRA; the states are given the 
option of adopting hazardous waste management regulations at least as strict as those of 
the RCRA. The TDEC Division of Solid Waste Management has developed and 
implemented regulations cssentially equivalent to those of the EPA, these arc addressed in 
the Tennessee Hazardous Wastc Management Rules (THWMR), Chapt. 1200-1-1 1. 
These requirements apply only to hazardous and mixed wastcs, not to radioactivc wastes 
that do not havc a hazardous constituent. Hazardous waste management at ORNL is 
discussed in this section; ORNL mixed waste management activities are discussed in 
Sect. 5 of this plan. 

ignitable as defined in 40 CFR Pt. 261, Part C of thc RCRA rcgulations. A waste is also 
classified as hazardous if it is included in the over 400 hazardous wastes specifically listed 
by the EPA in 40 CER Pt. 261, Part D. Both the generation source and chemical 
constituents must be considered in making the hazardous waste determination. As defined 
by ORNL, hazardous wastes include those regulated by either the RCRA or the TSCA, 
special sanitary waste, and other wastes identified by ORNL as represcnting an 
unacceptable hazard to pcrsonnel or to the environment if impropcrly managed. 

A waste is classificd as hazardous by the EPA if it is corrosive, r e a c h ,  toxic, or 

4.1 SOLID AND LIQUID WASTES 

Many independent rescarch projects at ORNL are supported by numerous small 
scientific laboratories that store and use hazardous materials. Most of these laboratories 
are potential gcncrators of hazardous waste such as spent experimental samples, process 
residuals, and hazardous materials (usually chemicals) that havc cxceeded their shelf lives 
or are no longcr uscful. Waste oil is generated from sources such as motor vehicles, 
machines, and vacuum pumps. Hazardous waste is also generated by thc groups that 
support the research projects, such as photographic labs and reproduction facilitics. 
Because liquid and containcrizcd gaseous wastcs arc considered “solid” wastes by the EPA 
and are subject to solid waste rulcs, liquid, containerized gaseous and solid hazardous 
wastes are managed similarly at ORNL. 

4.1.1 Strategy 

The current strategy for hazardous waste management at ORNL is illustrated in 
Fig. 43. This management strategy is in compliance with applicablc fcdcrai and state 
regulations, DOE orders, and corporate policies. It is ORNL poky to manage hazardous 
waste in a manner to protect its employees, public safety and health, and the environment. 
Cost-effective options for the treatment, storage, and disposal of thesc waste streams are 
sought. Currently, ORNL hazardous wastc is collcctcd, handled, and stored with off-site 
treatment/disposal as the major wastc managcmcnt objective. The focus of hazardous 
waste managcment is characterization, verification, scgregation, repackaging, and storage 
in preparation for shipment to comnicrcial hcilities for treatment and/or disposal. The 
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suspension of off-site shiprncnts in May 1991 has severely affected this strategy. Waste 
reduction, tracking, and documentation are also critical aspects of thc ORNL management 
strategy. 

ORNL is committed to the reduction of the quantity and toxicity of thc waste 
generated by its activities including functions directly related to its mission, supporting 
activities, and environmental remcdiation activities. Requircments for waste reduction are 
found in federal regulations and DOE policies and guidelines; motivation for waste 
reduction stem from increased costs and liabilities associated with the management of 
wastes and limited disposal options and facility capacities. 

4-12 Generic Description and Characteristics of Waste 

Critical first steps in responsiblc waste management are the idcntification of waste 
streams and determination of the their characteristics. Critical characteristics include 
physical form ( ix . ,  liquid, solid, or gas), chemical properties, and/or the presence of 
constituents identified as hazardous by the EPA or the TDEC undcr the RCRA or by the 
TSCA Because ORNL is a research laboratory, its waste gencration is quite different 
from that of a production facility. Generation is not linked to production rates; therefore, 
well-deCined or regularly generated waste streams are rare. Instead, the diverse nature of 
ORNL's R&D activities produces a large number of widely varied waste streams. The fact 
that nearly all characteristically hazardous and listed hazardous wastes defined by the EPA 
and the TDEC appear on ORNL's RCRA Part A permit application illustrates this 
diversity. 

(see Fig. 44). The generator of a hazardous waste prepares a request form for waste 
collection. The request is sent to the Hazardous Waste Operations Group (HWOG) 
which logs the request, ensures that the waste has been properly idcntified, and 
determines its appropriate classification (i.e., toxic, reactive, ignitable, etc.). For example, 
lab-pack and explosive wastes are collected and delivcrcd directly to Building 7653 for 
storage in a predesignated arca that corresponds to the waste classification. When enough 
is accumulated, lab-pack waste is packaged by commercial TSD facility personnel into 
appropriate shipping containers that meet Department of Transportation (DOT) 
requirements and is shipped to EPA-permitted commercial treatment o r  disposal sites. 
Explosive waste is treated on-site at the Chemical Detonation Facility (Building 7667). 
Following waste classification and collection, bulk (drummed) liquid and solid hazardous 
wastes are delivered directly to Building 7652 to await off-site treatment or disposal. 
PCB-contaminated waste is collected Cor immediate delivcry to Building 7507 and 
subsequent off-site treatment. Similarly, used oil acceptable for oCC-site recycle is delivcred 
to Building 7651 for off-site proccssing. 

Collection of hazardous waste at ORNL is performed in a proceduralized manncc 

4.1.3 Treatment Facilities 

ORNL relies primarily on commercial facilities for the treatment of its hazardous 
wastes. Some wastc treatment is providcd on-site €or a k w  waste categories (as discussed 
in the following paragraphs). 

Bulk non-nitrate acids are neutralized at the NRWTP and discharged to WOC via 
the NPDES System. This fxility is a wastewater treatment unit operated under Sect. 402 
of the Clean Water Act (CWA) and is exempt from RCRA pcrmitting requirements for 
TSD facilities. 
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The Chemical Detonation Facility (Building 7667) is located approximately 200 ft 
~ioitheast of the Hazardous Waste Management Area. Access to the site is from a gravcl 
road (Chemical Waste Access Road) off the Wcalth Physics Research Reactor access road. 
The site consists of two storage magazines (one for the detonation sheets and one for the 
electrical blasting caps), a detonation trench, and a control area (Fig. 45). Ihe magazines 
are approximately 4 x 4 x 4 ft and are bulletproof, fire-resistant, weather-resistant, theft- 
resistant, and ventilated. The rnagaiincs are scparated by an earthen berm about 4 Et 
high. ‘The detonation trench is 4 x 10 x 3% ft, A 60-ft radius around the trench i s  to be 
kept clear of combustible materials such as trees, brush, shrubs, and tall grass. The 
cleared aiea is enclosed by a chain-link fence. The control area is the location from which 
the waste niaterial is remotely detonated. The cleared area provides good visual line of 
sight from the control area to the detonation trench. 

and an open burning permit under TDEC regulations. A RCRA Part I3 Subpart X permit 
application will be piepared and subnaittcd to the TDEC. 

‘Ihc Chemical Detonation Facility operates under an RCRA interim status permit 

4.1 -4 Storage Facilities 

Several facilitics are currently used for the storage of hazardous waste at ORNL, 
as discussed in the following subsections. The majority of wastc is stored in 55-gal drums 
in Building 7652; i t  has a capacity of 15,125 gal. Inventories of waste in the various 
storage facilities vary monthly because these areas are used for staging the waste for final 
disposition. With the exception of Building 7507, the storage facilities are located in the 
Hazardous Waste Management Area off the FIealth Physics Research Wcactor access road 
at ORNL. (SCC Fig. 23) 
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4.1.4.1 Building 7652-Hazardous Waste Storage Facility 

Building 76S2 has an arca of approximately 2400-ft2 with dimcnsions of 39 x 61 ft. 
This area includes an outside covered storage area (20 x 30 ft). The building consists of 
insulated, prefabricated panels and has metal stud walls with a 2-h fire rating. The 
building floor is 3OOO-psi concrete and has two coats of an epoxy scaler; curbing is around 
the building. The encloscd section of the building consists of five storage areas, each of 
which contains a sump, and each area is separated by curbing. The building layout is 
shown in Fig. 46. 

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

4.1.4.2 Building 765-3-Chcrnical Waste Storage Facility 

Building 7653 is 30 x 102 ft 8 in. and has a total area of  3060 Et2. The building is 
divided into eight separatc rooms (storage room). The building layout is shown in Fig. 47. 
The building is constructed of insuiatcd prefabricated metal framing, partitioned with 
metal slud walls having a 2-h fire rating. Curbing with a ccntralizcd sump is utilized for 
each of the storage rooms (except for the water reactive storage room). One of the 
r o ~ m s  is used for an office and emergency equipment storage area. 
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The facility is used for storage of small containers of laboratory chemicals and 
process chemical wastes. The small containcrs (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 containcrs. 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 Energy 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 equivalcnt 
number of small containers constituting 10 55-gal drums. The maximum allowed inventory 
of waste in storage for the facility at any givcn time is the equivalent of 70 55-gal drums 
(3850 gal). 

4.1.4.3 Building 750’7-Hm&us Waste Stmdge Facility 

Building 7507 is a steel frame, metal siding structure consisting of approximately 
1470-ft2 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. 

(8250 gal). Initially, hazardous waste stored at the facility consisted of lab packs; bulk 
quantities of ignitable, corrosive, and/or extraction procedure toxic wastes, oxidizers, and 
poisons; and PCB-contaminated liquids and solids. Currently, thc 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. 

The maximum allowed inventory of hazardous wastc in storage is 150 55-gal drums 

4.L.4.4 Building 7651-clea1-1 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 thc pad. No 
floor drains or sumps cxist at the pad. Ramps are provided for equipment access onto the 
pad (see Fig. 49). 

acceptable for unrestricted off-site rclease. 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. 

The storage pad is used to store 55- and 30-gal drums containing used oil 

4.1.4.5 Environmental monitoring 

At the various ORNL hazardous wastc storage facilities, the building dikes and 
sumps are maintained to prevent cracks and leaks. Any spill in a drum loading area o r  
storage area is removed immediately to prevent further contamination. Containcrs arc 
always closed during slorage and handled in a manner to prevent lcakagc. In the cvent of 
a spill or release to the environment outside the facility, the ORNL Contingency Plan 
(discussed in The Spill Prevention, Control, Countermeasures, and Cantirigency Plans for 
Oak Ridge National Laboratory) would be activated. 
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4.1.4.6 Permitting status 

Building 7652 i s  one of two RCRA-permitted 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 
3654, 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 been exempted from RCRA permitting as long as silver is 
recovercd annually. Howevcr, Building 7934 is being added to the Part A permit 
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application for hazardous and rnixcd waste storage. Table 26 in Subsect. 8.1 of this plan 
provides the current operational and permitting status of OKNL 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 FT 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 Facilities 

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

Two courses are provided for hazardous waste generators: (1) “Waste Generator Training 
for Satellite Accumulation Areas” and ( 2 )  “Wastc Generator Training for 90-Day 
Accumulation Areas.” Specific guidance is given on identification and segregation of 
hazardous waste, requirements lor management of accumulation areas, and correct 
complction of form UCN-13698, “Request for Disposal o f  Hazardous o r  Mixed Waste.” 

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

Hazardous waste gcncrator training is required for genera tors of hazardous waste. 
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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 (completion of 
form UCN-13698), (2) notification for radiation survey, ( 3 )  review of form UCN-13698 by 
the HWOG, (4) waste sampling according to the Waste Analysis Plan, (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 labcling for off-site 
shipment, (1 1) on-site storage or treatment, (12) data entry into the tracking system, and 
(13) off-site shipment for treatrnent/disposal. 

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

Infornnation on hazardous wastc handled at ORNL is maintained on a variety of 
computer data bascs. In general, these data bases track generation, storage, and disposal 
of hazardous waste. Examples of thesc data bases include the Hazardous Waste Tracking 
System (HWTS) and the I’CB Tracking System (PCRTS). Both bases are on-line, user 
Giericlly information systems that operate on the DEC System-10 computer using System 
1022 as the data base management system. Each of thesc is described briefly in the 
following paragraphs. 

system to track hazardous wastes from generation to disposal. The HWTS was designed 
and developed as a joint effort between staff in the Environmcntal Compliance Section 
within the Office of Environmental Comyliancc and Documentation and the Computing 
and ‘Telecommunications Division. HWTS management and maintenance functions are 
now carried out by the HWOC;. 

The purpose of the HWI’S is to aid OKNL staff in managing its waste disposal 
program and in complying with reporting requirements within safety and environmental 
regulations. The system provides file maintenance capability, record query, and 
manngemeni information reporting. Monthly billings, annual summaries of wastc handling, 
and division generation quantity totals are among the reports that are generated routinely. 
The annual summary reports generated by the system include the hazardous waste stream 
report, the offsite shipping report, and the detailed report €or treatment, storage, disposal, 
and recycle facilities. Other reports required by management can be programmed by 
Computing and Telecommunications Division personnel. Output can be to the terminal 
or to a disk file Cor subsequent printing. 

To ensure accuracy of the data within the system for reporting purposes, extensive 
data validation is conducted by the staff in the Environmental Compliance Section and the 
HWCG. Four differcnt data filcs are used within the system including waste item 
information, waste composition for mkturcs. radioactive waste information, and general 
account infoirnatioti. Data input for the waste item Ei!e include (1) item number from the 
iii-hmse waist.; disposal form, (2) waste description, (3) radioactivity type and level; 

OKNL’s HWTS was devcloped in 1982 in response to a recognized need for a 
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(4) EPA hazardous waste numbcr(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 volumc 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. 

PCBTFS, the second hazardous waste data base, is comprised of two submodules: 
one on inventories of equipment in-senice, 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 €or 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 HWOG, 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 €or hazardous waste facilities at ORNL is provided 
in Table 16. This table indicates the project title, TEC, funding type, and the respective 
FY for funding. 

Tablc 16. General plant project for hazardous waslc faditks 
at oalr Ridge National Iaboratory 

Title 
E C "  Funding Fiscal 

($ x 1OOo) tYPe year 

Polychlotina ted $200 EX 1989 
biphenyl/bazardous waste 
storage, Building 7652 Annex 

"Total estimated cost. 

4.2 CASEOUS WASTE 

A wide variety of research and opcrational activities at ORNL utilize compressed 
gases that are procured in cylinders. When empty, the cylinders are usually returned to 
the distributor, and a deposit fee is refunded. However, some cylinders become damaged 
and cannot be returned to thc vendors. The most frequent damage is in the form of stuck 
or leaking valves. 
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4-21 Strategy 

The managcnent strategy for the treatment of damaged gas cylinders at ORNL 
(Fig. 44) is to maintain facilities (1) in compliance with RCRA requirements for handling 
of hazardous gases and disposal of “empty” containers, (2) in compliance with CAA and 
NESEIAP 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-to- 
know requirements, ( 5 )  with protection for workers from physical and chemical hazards, 
and (6) with a cost-effectivc solution for treatment. The current strategy involves the 
vcnting 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. 

The I-IWOG receives damaged cylinders and manages them as hazardous waste. 
Excess gas cylinders that are not returnable are also managed as hazardous waste. Data 
supplied by the generator are entered into the H W S .  Volumes of gas cylinders vary 
from 1 to SO ft3. A wide variety of gases are contained including oxygen, nitrogen, 
hydrogen, acetylene, propane, chlorine, ammonia, freon, and sulfur hexafluoride. 
Approximately 12 leaking cylinders are handled per year. 

notifies the HWOG. The IiWOG determines if thc cylindcr poses a potential hazard or 
emergency. If the gas cylinder does not represent an emergency, the I-IWOG removes thc 
cylinder and transfers it to the Leaking Gas Cylinder Area. 

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

When a gas cylinder is found to be excess, damaged, or leaking, the generator 

The Leaking Gas Cylinder Area at ORNL is used for thc venting of damaged and 
cxccss gas cylinders. This area is located at a remote site (ix. ,  away from inhabited areas) 
off of Ramsey Drive and the Melton Valley Acccss Road. The area consists of a cleared 
site covered with gravel and surrounded by a fence with a locked gate. The cylinders are 
hekl in the wc3-a until the contents have bled off. Afterwards, the undamaged cylinders are 
returned t o  the vendors, and the damagcd cylindcrs are temporarily storcd until properly 
disposed o f  at the Y-12 Site Sanitary Landfill I1 (SLF 11). 

Other than overall site monitoring requirements, direct monitoring of the 
environnient at the Leaking Gas Cylinder Area is not required. Personnel monitoring is 
condiacted during these operations to cnsure worker safety pursuant to OSHA standards. 
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4.23.2 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. 

42.3.3 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 previously discussed. 

4.24 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 11. 

4.25 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. 

4.26 General Plant Projects 

No GPPs are currently planned for hazardous gaseous wastes. 
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5. MIXED WASTE WAGEMENT 

Mixed waste contains both hazardous and radioactive components as defined by 
the RCRA and the AEA respectively. Currently, the hazardous components of mixed 
wastes are regulated under the RCRA, and the radioactive components are rcgulated 
under the AEA. Regulation under both of these acts has evolved because the handling 
and disposal of mixed wastes involves both toxic and radioactive hazards and because there 
is no regulatory program that deals specifically with mixed wastcs. DOE Ordcr 5400.3 
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 KCRA.” 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 mixed waste generated at ORNL are 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 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. Since liquid and containcrizcd gaseous wastes are 
considered “solid” wastes by the EPA and are subject to respective solid waste regulations; 
solid, liquid, and gaseous mixed wastes are managcd 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, 5400.3, 5480.3, and 5400.2A, CAA and 
NESHAP regulations (if air emissions are generated), and OSHA 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 I;R 15937). This rule providcd 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 of 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 rcprescnt an environmentally sound, cost-effective solution from 
the perspective of both ORNL and Energy Systems. Destruction or treatment to render 
the wastes nonhazardous is preferred. Currently, except for some scintillation wastes, 
commercial treatment is not available. No on-site treatment is available for most mixed 
wastes or planned at this time. Until methods become available, these wastes must be 
stored on-sitc. 
acceptability for treatment at the TSCA incinerator. 

acids) that are subject to RCRA land disposal restrictions (L,DR) including the storage 

Additional charactcrization and cvaluation is needed to determine 

ORNL is currently storing two categories of mixed waste (i.e., spent solvents and 
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prohibitions. Storage or these two mixed wastes for greater than 1 year constitutes 
noncompliance under the RCRA regulations. In May 1990 the final “third” of the LDR 
(which contains numerous constituents found in ORNL mixed waste) became effective, 
and the remaining mixed waste stored at ORNL could have been prohibited from storage. 
However, the EPA instituted a 2-year national capacity variance for thirdhhird mixed 
wastes. Meanwhile, thorough characterization and segregation of the waste is planned as 
well as evaluation of treatment options. 

5.1.2 Generic Description and Characteristics of Waste 

The two major types of mixed wastes generated at ORNL are mixed waste oils and 
scintillation fluids. Mixed wasle oils are sometimes generated when oils are removed from 
systems that have operated in radiation environments. Radiation levels in these oils is 
typically low ( 5  10 mremh). ORNL‘s generation rate for waste oils is quite variable. 
These wastes largely consist of vacuum pump oil, axle oil, refrigeration oil, mineral oil, or 
oil/water mixtures. Radioactive contaminants include 14C, 3H, 238U, 239Pu, =’Th, 210Fb, 
g5K.r, and others. Radioactive-contaminated oils are being handled as RCRA waste. The 
strategy for dealing with these oils may change in FY 1992 when new EPA regulations on 
used oils arc issued. 

The principal components of scintillation fluids are toluene and/or xylene, culture 
medium, miscellaneous organics, and various radioisotopes including 3H, 14C, 32P, and 13’I. 
The maximum radiation surCace dose rate on each container is limited to 10 mremh. The 
flash point is normally less than 140°F; therefore thc waste is classified as ignitable. 
Other mixed wastes at ORNL include organic wastes, carcinogenic wastes, mercury- 
contaminated solid wastes, waste solvents, corrosives, poisons, and other process wastes. 

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

Although little has been generated to date, radioactively contaminatcd soils with 
hazardous components are cxpected to be generated from construction, demolition, and 
site rcmediation activities. The potential exits for generation of large quantities of soils 
containing mercury, lead, and/or organic contaminants. 

5.1.3 Treatment Facilities 

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

5.1.4 Storage Facilities 

Mixed waste is stored at scveral facilitics at ORNL. Drum storage for solid and 
liquid mixed waste is currently being utilized at Building 7654, Building 7507W, and 
Building 7823 as outlined in the following sections. Bulk storage of waste oils is also 
provided by tanks 7075 and 7830a. These tanks provide a total storage capacity of 
9200 gal. Tank 7860a was used for mixed oily waste until early 1991 when the contents 
werc tsansferrcd to tank 7830a. 



128 

Building 7654 is located in the Hazardous Waste Management Area off the Health 
Physics Research Reactor Access Road and has an area of approxhately 1700-ft2 with 
dimensions of 39 x 42 ft. The building consists of insulated, prefabricated panels built on 
a concrete floor surrounded by 6-in.-high curbing. The inside of the building is divided 
into five storage areas, each having a centrally located sump and divided by curbing. An 
elevated aisle divides the building with three storage areas on one side and two storage 
areas on the other side. The building layout is shown on Fig. 51. 

Building 7654 is used for storage of mked LLLW. The majority are bulk 
scintillation fluids and scintillation vials. The majority of mixed wastes that are transported 
to Buiading 7654 are contained in 55-gal drums. Occasionally, 30-gal drums and smaller 
containers are received. Containers smaller than 30-gal are either combined with 
compatible waste or lab-packed. The maximuin inventory of drums in storage at any given 
Lime is 300; total capacity is 16,500 gal. Double stacking of drums is employcd to maintain 
zdequate aislc space. Pallets are placcd between the double layers of drums. 

Building 7507W, located within the OliNL Complex, is a covered 40-ft2 concrete 
pad with a 4-in. elevation difference between the middle and the edge of the pad 
(Fig. 52). The middle of the gad contains a sump (1 x 4 x 2 ft). The pad is used for 
storage of 55-and 30-gal drums of mixed waste. The drums are placed on pallets and 
double stacked, and are arranged in rows to provide aisle space for personnel and 
equipment. The total capacity of the pad is 22,000 gal, or 400 %-gal drums. 

consist of scintillation counting vials containing organic and inorganic mixtures 
contaminated with low levels of radioactivity. Toluene and xylene are regular constituents 
of the mixtures. Radionuclides present include 31-1, I4C, 32P, and 13'T. Other waste stored 
includes organic wastes, carcinogenic wastes, mercury-contaminated solid wastes, waste 
oils, waste solvents, and other process wastcs. 

Wastes stored at this faciliiy are similar to those stored in Building '7654; they 

Building 7823, located in SWSA 5N, is a 4200-ft' single-level, semi-underground 
building with a concrete floor, stecl supports, wire fabric ceiling, and metal roof and walls. 
The facilily will hold approximately 1100 SS-gal drums. Wastes currently stored in this 
facility inclcde mixed waste oils, solvents, and other proccss wastcs. 

Tanks 7075 and 7830a provide a total capacity of 92 gal for mixed waste oils. 
Yarik 7830a, locatcd near thc NPIF inside Building 7830a, provides storage for waste oils 
contaminated with spent sslvcnts, metals, and radiological constituents. The tank has a 
nominal capacity of 5OOO gal. Tank 7075, located in the 7000 Area east of the main 
ORNL Complex, provides storage for waste oils contaminated with radioactive material. 
This tank currently contains 311 contaminated oil. The tank has a nominal capacity of 
4200 gal. 
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The facilities used for inked 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 contamination. 
Containers are kept closed during storage and handled in a manner to prevent damage 
and leakage. 'I'hc bulk storage tanks at ORNI, are also inspccted and maintained in 
similar manners according to the requirements outlined in 40 CFR Pt. 265. 

5.1.4.6 Permitting status 

Buildings 7654, 7507W, 7823 and tanks 7075, 7830a, 78BOa are currently operating 
under interim status. Tanks 7860.3 and 7075 and Building 7507W are scheduled for 
closure to begin by November 1992. Buildings 7823 and 7934 (currently a hazardous 
wrtstc storage facility) are to be upgraded and permitted for mixed waste storage. 
Consolidated RCRA Part B permit applications for the two types of RCRA storage 
facilities (Le., TRU mixed and non-1SRU mixed) will be submitted to the TDEC in 1992. 
A Part B permit application for tank 7830a was submitted to the TDEC in 
November 1991. The status of the TRU-mixed facilities is discussed in Subsect. 3.1.1. 
Table 26 in Subsect. 8.1 of this plan provides the current operational and permitting status 
of ORNL TSD facilities. 

RCRA Sect. 3004Cj) 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 Pt. 268.50 
place the burden of demonstrating noncompliance on the EPA during the first year of 
waste storage and the burdcii of demonstrating compliance OR the waste generator for 
waste stored beyond 1 year. 

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



5.1,4.7 Facility status 

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

a 1989 GPP having a TEC of $415K The design was completed and certified for 
construction in May 1991. The project is currently on hold waiting approval of NEPA 
documentation. The second facility is planned as a 1993 GPP and has an expected TEC 
of $1050K. 

upgrade will provide a staging arca for contaminated, recyclable lead or hazardous waste; 
expccted operational startup date is September 1992. 

Two new mixed waste storage facilities are planned at ORNL. The first facility is 

An upgrade to Building 7507 is planned as a 1990 GPP; the TEC is $75K. This 

5.1.5 Disposal Facilities 

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

5.1-6 Status of Support Systems 

5.1.6.1 Training 

ORNL training courses are offered for both the generators of radioactive and 
hazardous wastes. Mixed wastes generators are rcquired to participate in the courses 
outlined in the training sections of this plan pcrtaining to both radioactive waste and 
hazardous waste (Subsccts. 3.1.2.6 and 4.1.6.1). 

5.1.6.2 Certification 

Detailed procedures for mixed waste managenicnt including characterization and 
certification activities are contained in the ORNL Hazardous Wuste Operutions Munual, 
WM-SWO-401. During FY 1993 a formal certification program €or ORNL mixed waste 
will be developed. As part of this program, the requirement for generator certification 
including training will be formalized. 

5.1.6.3 Data base maaagcrnent 

A computerized data base is available for tracking all mixed waste, as wcll as 
hazardous waste, processcd at OKNL. This data base is used primarily for rccord keeping, 
accounting and billing, and generating annual reports required by thc state and thc EPA. 
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The data base needs to be expanded to provide periodic (e.& quarterly) reports of waste 
generation for determining (1) trends in the types and quantities of waste that are being 
generated and (2) the identity of the generators. In addition to improving facility 
planning, this information will be useful in monitoring waste minimization efforts. 
Additional information on this data base system is provided in Subscct. 4.1.6.3 of this plan. 

5.1.7 General Plant Projects 

A listing of proposed GPPs for mixed waste facilities at ORML is  provided in 
Table 18. This table indicates the project title, TEE, funding type, and the respective 
fiscal year for funding. 

Title 
TEC Funding Fiscal 

($ x lOO0) type year 

Expand mixed waste storage 415 EX 1989 

Upgrade Building 7507 7s EX 1990 

Mixed Waste Storage Facility 1050 EX 1993 

"Total estimated cost. 

5.2 GASEOUS WASTE 

All mixed gaseous wastes at ORNL are dischargcd into the 3039 Off-Gas System 
for treatment (scc Subsect, 3.3.3). 



6. SANITARYWASTE 

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 following subsections. The state of Tennessee 
regulates these wastes streams at ORNL via the Tennessee Solid Waste Disposal Act and 
ORNL’s NPDES permit. 

Sanitary nonradioactive, nonhazardous solid wastes that contain no free 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 illustratcd in Fig. 53 and 
involvcs thc use of thc SLF I1 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, emplaccment, 
monitoring. and new site development costs. Economic incentives t o  reduce volume 
continue to grow. 

6.1.2 Generic Dcscriptbn and Characteristics of Waste 

The waste streams described in the following paragraphs constitute solid sanitary 
waste at ORNL. Upon generation, efforts arc taken to  allow for the segregation of these 
waste streams so that no free liquids arc prcscnt prior to subsequcnt handling. Similar 
cfforts have been established for the segregation and use of raw materials at ORNL. 

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 are removed 
by clarification and are further processed by vacuum filtration with diatomaceous earth. 
The resulting filter cake, a special waste generated at an average rate oE 3 yd3/week, is 
disposed of at the SLF 11. 

About 28,000 tonsJycar of coal containing about 8% ash is burned for steam 
generation at the ORNL steam plant. Bottom ash from the fire side of  the boilers is 
pneumatically conveyed to thc storage silo, as is fly ash from the electrostatic precipitators 
that capture the airborne fraction. The ash is loaded from the silo into dump trucks and 
i s  transported to the SLF I1 at an average rate of about 12 yd3/day. Steam plant ash is 
specifically cited in thc state permit for the SLF 11. 

Acidic rainwatcr runoff from the ORNL Coal Storage Yard is collected in a clay- 

133 



CLASS I/, SOLID SANITARY WASTES ( 1 )  

SPECIAL WASTES (2) 

CLASS IV, CONSTRUCTION SPOIL (5) 

AECYCLABLE MATERiACS (4) 
! i ! 

(1)  NON-RECYCLABLE PAPER AND CARDBOARD, OFFICE TRASH, WOOD, FOOD WASTE, GLASS, PLASTIC, A N 0  R I J B R t l i  
(2) ASBESTOS, TREATED REGULATEG MEDICAL W A S i E ,  FLYASH, EMPTY CONTAiNEiqS, GASOl.Ikt CUNTAMINATFD '>r)II , APII) 

COAL YARD RUNOFF BASIN SLUDGE 

(3) PAPER, CARDBOARD, ALMINUM CANS, SCRAP METAL, CARBON BATTERiES, AND TIRES 

(4) BLOCK. BRICK. CONCRETE. ASPVALT, AND ASSOCIATED 3EMO;iTION DEBRIS 

- DENOTES P 'JNNE3 TSD - - - - - - - -  DEKOTES PERIODS 3C -RANSIT O h  Ah3 OR LNCESTA!VTY 
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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 TI for disposal. The 
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 dcmolition activities at ORNL. Nonbiodegradable clean soil and 
rocks are deposited at the Y-12 Class IV Facility. All other construction/demolition 
materials including concrete, asphalt, and asbestos are disposed of at the SLF TI. 

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 i s  discussed in Subsect. 6.2.3 undcr sanitary liquid waste treatment facilities. 

6.1.4 Disposal Facilities 

Thc SLF I1 is the primary sanitary waste disposal site for the ORR. With the 
exception or clcan-soil and rock, ORNL sanitary waste and nonradioactive asbestos waste 
are now directed to thc SLF IT. Soil and rock are deposited at the Y-12 Site SLF I1 dirt 
fill area. Deliveries to the site are carefully controlled and recorded to prevent the 
introduction of prohibited materials. 

ORNL, the SLF I1 is the primary sanitary waste landfill operation for the ORR. 
Generators are charged for the cost of sanitary and construction waste managerncnt 
including costs for collection, transportation, and facility operation. 

Located on Chestnut Ridge, south of the Y-12 Site and about 6 miles east of 

6.1.4.1 Environmental monitoring 

Groundwater monitoring is conductcd at thc SLF TI by the Y-12 Site monitoring 
staff. Three groundwater monitoring wells, one upgradient and two downgradicnt, have 
been installed at thc site. The groundwater sampling parametcrs 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 I1 at thc Y-12 
Site, which was permitted on Decembcr 20, 1982, and the ORNL Contractor Landfill, 
which was permitted on January 23, 1986, and is currently closed. The permit for the 
SLF IT 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 
obtained. As required by the Tennessee Hazardous Waste Act, no hazardous waste shall 
be accepted at the SLF 11. 



In addition to these general requirements, thc SLF 11 permit establishes minimum 
daily and weekly cover requircnients. The permit also states that only waste specified in 
thc 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 
3sk, and coal yard runoff sludge. 

Thc SLF I1 is projected to be filled to permitted capacity between November 1 9 2  
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 i s  to extend the life of the SLF 11, which is 
piojected to reach capacity in E T  1992, by utilizing alternative disposal methods for 
selected sanitary/industrial wastes. A new industrial landfill is being planned at the V-12 
Site to provide for the continued disposal of sniid sanitary waste. Industrial Landfill V will 
be constructed as part of an FY 1 9 0  ],I project. The current projection for placing the 
landfill in service is June 1993. This landfill will be designed with lined trenches and a 
lcachate collection system in response to increased requirements in the proposed 
Tennessee Solid Waste Regulations. The Melton Vallcy Clean Spoils Area is planned for 
management of OKNI, Class IV spoil material. 

6.1.5 Status of Support System 

No training is provided spccifically for sanitary waste gencrators; however, waste 
minimization training and other waste management personnel training is provided to 
employees involved in waste operations at OWNI, (Suhscct. 4.1.6). 

A major issue in sanitary waste management at this time is certification that the 
waste meets WAC: for the disposal facility. Exclusion of radioactive arid hazardous 
rnatcrials is the primary concern. A certification program is needcd to develop and to  
implement screening methodologies arid administrative controls aloiig with attendant 
gcncrator training arid documentation. 

Information on asbestos waste haaadlcd at ORNT. i s  maintained on the Asbestos 
?’racking System. This system provides data on ORIVL’s removal (via building demolition 
or renovation) and disposal of asbestos. Information includes volume, weight, waste origin 
(demolition or renovation), waste type (friable or transite), date of removal, radioactive 
contamination, and final disposition. Responsibility for the management of this data basc 
has recently been transferred from the staff in the Environmental Compliance Section to 
the Waste Managemcnt Operations Group. This system is used to generate quarterly 
surmrndry rcports 011 asbestos activities and to courpilc yearly disposal totals 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 planncd 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). 

6-21 Stratejg 

The management strategy for sanilary 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 environmcntal programs that will keep the concentrations of these 
materials at the outfalls below the limits specified. 

The impact of direct discharges of once-through cooling water on the toxicity oE 
streams has been measured through the Biological Monitoring and Abatement Program. 
Because potable and process water contains residual chlorine, once-through cooling water 
contributes to the toxicity of area streams. Facilities are being built to recycle or to treat 
these streams to reduce the amount of residual chlorine entering WOC. Analysis of 
stream toxicity to aquatic life continues through this program as required by the ORNL 
NPDES permit. 

Sanitary 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 
objcctive is to analyzc each sourcc of contamination to develop methods to reduce 
contaminated effluents requiring treatment prior t o  discharge. 

6.22 Generic 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 arc employed. 
Wastes from area sources consist of runoff from gcncral use areas such as buildings, roads, 
and parking areas and once-through cooling water collected by the Storm Sewer System. 
Point sources include coal yard runoff and discharges from sevcral cooling towers at the 
ORNL site. The coal yard stores coal for use at thc ORNL steam plant. During periods 
of rainftall, runoff from the coal pile is produced. This runoff, which is actually a Icachate, 
is acidic and contains coal fines as well as some heavy metals. Cooling tower discharges 
contain algae-retardant chemical additives that can bc toxic to aquatic Me. All 
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nonradioactive process wastewater is treated at the NRWTP including the effluent from 
the PWTP. 

Segregation of process waste from nonprocess waste according to WAC is  being 
implemented to improve waste treatment efficiency by ensuring that waste is treated by 
unit operations that remove the primary contaminants of concern. Keeping wastes that 
require special handling out of the process wastewater stream will ensure that hazardous 
materials arc not released to the watershed. Segregating surface water, rainwater runoff, 
and once-through cooling water 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 BWS by lining pipes to prevent leakage. 
Groundwater that is contaminated is being transferred for  appropriate treatment facilities. 

63-23 Treatment Facilities 

The storm sewer system for ORNL collects once-through cooling water and water 
from area runoff of rainwater, roof drains, and parking lot drains. The ORNL watershed 
consists of First Creek, Fifth Creek, WOC, thc Northwest Tributary, and Melton Branch. 
Figs. 54, 55, and 56 show the location of discharges from the Storm Sewer System to the 
watcrshed. 

Most of thc Storm Sewer System is constructed of reinforced concrete piping that 
ranges in diameter from 8 to 30 in. Piping has been placed in trenches that were typically 
backfilled with gravel. The system contains catch basins that drain areas in Bethel arid 
Melton valleys. ‘Iypically, storm sewer piping has been installed at a higher elevation 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 o f  ORNL. Sanitary wastes from the 
main plant and from HFIR, which are trucked to the plant, are treated by the faci!ity 
before release to WOC. Ihe facility consists of an influent 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 controlflaboratory building (Fig. 57). Upgrading of the Sewage ‘I’reatment Plant was 
completed in September 1985. This involved the addition of a packaged extended- 
aeration treatment plant, an average/peak flow Head Box System, a sewage pumping 
station, a tertiaiy Filter System, inaow/inf~ltratioii 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 thc pH adjustment tank where it is mixed with a lime slurry 
from the lime slurry tank until a pH of about 10.5 is obtained (Fig. 58). Studies arc under 
way to replace lime with magnesium hydroxide to reduce effluent toxicity. From the pH 
adjustment tank, the wastewater flows to thc clarifier where polymer is added and the 
solids arc settled. The solids from the  settler ate stored in the sludge storage tank until 
cnnugh sludge has been collected to bc dewatered by thc rotary drum vacuum filter. The 
liquid effluent €rom the claiifier cnters a recycle tank where sulfuric acid is added to 
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adjust the p1-f of the wastcwater to thc 6.0 to 9.0 range. The effluent from the recycle 
tank flows to a discharge basin before being discharged to WOC through an NPDES 
discharge point. ‘I’he facility is designed to recycle the wastewater automatically to the 
recycle tank should the pH recorder or turbidity meter indicate that thc wastewater does 
not meet effluent criteria. 

6.2.3.1 Environmental monitoring 

Environmental monitoring at ORNL includes surveillance of surface water and 
groundwater quality. Implementation of this system involves not only the location and 
operation of appropriate sensor devices but also the facilities and equipment for receipt 
and presentation of the data and appropriate mockling and predictive capability. 

Water and biological monitoring activities at ORNI, are defined by the OMNL 
NPDES permit and by DOE guidelines for environmental monitoring and simeillancc 
around nuclear facilities. Iin rcsponsr to DOE guidelincs for envinowrnental monitoring, 
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t;ag 58. I;kTw d l a g ~ m  of the OBI Yard Runoff Treatment Facility. 

flow and conccntration data are collccted to determine dischargcs o f  nonradiological 
constituents from ORNL processes. Under the current NPDES permit there are ovcr 151) 
monitoring stations, and point sources arc monitored at their point of dischargc into 
receiving streams. The biological monitoring program includes the collection o f  fish, milk, 
soil, and grass for investigation of pollutant movement within the food chain. 

62-32 Permilling stalw 

Facilities for waste treatmcnt must be available for both current and future 
activities. Environmcntal risks, as well as risks to the health and safcty of the public, will 
bc niinimiLed by ensuring that all discharges from ORNL sourccs comply with the 
requirements of all applicable environmental regulations. 

DOE orders. At present, thc watcr and biological monitoring activities arc in compliancc 
with applicablc rcgulatory requiremcn ts. However, this situation could change should any 
or all of the following conditions develop: (1) authority to rcgulatc radiological dischargcs 
is grantcd to the EPA and the state o f  Tennessee, (2) guidelines for cnvironmental 
surveillance arc changed by DOE, or (3) monitoring of surface waters from SWMlJs at 
ORNL is determincd to lie within RCRA provisions. Consequently, the strategy for water 
and biological nioni toring is to evaluate potential regulatory changes or new rcgulalions to 
determine whether additional capabilities or new equipment will be required for future 
compliance. 

The ORNL NPDES pcrmit became effcctivc April 1, 1986. The permit authorizes 
ORNL to dischargc to the Clinch River, WOC, Northwest Tributary, Mclton Branch, Fifth 
Crcck, First Creek, and Bearden Crcck Embayment o f  Melton Hill Lake in accordancc 

Current regulatory requirements Cor ORNL include the CWA, the SDWA, and 
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with effluent limitations, monitoring requirements, and other conditions set forth in the 
permit. ORNI., also observes a Federal Facilities Compliance Agreement that sets forth 
plans and dates for the. elimination of untreated discharges and construction of treatment 
facilities. 

6.23.3 Facility status 

The CYRTF will bc upgraded to use magnesium hydroxide instead of lime to 
reduce thc toxicity of the effluent from the facility. The CYRTF: may also be used for 
treatment of regenerani solutions from the steam plant boiler rnakeup-water 
demineralizers. Feasibility studies have been conducted, and an engineering study and 
estimate will be performcd. In the event that the results aie  cost-effective, the CYRI’F 
will be upgraded to handle this waste stream, which will ierult in increased use of the 
treatment system. Otherwise, this waste stream will continue to be treated at the 
NRWI’P. 

6.2.4 Storage and D k p a l  Facilities 

Sanitary liquid waste at ORNL i s  collected, treated, and discharged according to 
the parameters set forth in the NPDES permit for the site. Storage and disposal facilities 
for this type of waste have been addressed in the discussion of the sanitary liquid waste 
treatment facilities (Le., collection tarpksbmins and dischargc points). 

OKNL provides training commensurate with the employee’s job rcsponshility. No 
specific certification or data basc managcmcnt program cui 1 ently exists t o  address sanitary 
liquid waste at ORNL other than the reporting requirements established in the NYDCS 
permit. 

6-26 Gencral Plant Projrcts 

A listing of a proposed LI for sanitary waste facilities at OMNL is provided in 
Table 19. Tnis table indicates thc jjrojcct title, TEC, funding type. and the icspcctive 
fiscal year for funding. 

Title 
I E(,? Funding Fiscal 

(9  x 1OOo) t Y P  year 

16,200 EX 1993 Sanitary Sewer System 
upgrade 

I---__.- ~ - -  
“Total estimated cost. 



7. DEcoMMlssIONING OF RADI0ACITVEL.Y CONTAMINATED FAC- 

ORNL has many radioactively contaminated facilities, both operational and 
inactive, that must be managed in a manner that protects the health and safety of 
personnel and the general public as well as the environment and that eventually will 
require D&D. Also, future facilities will require D&D after operation. In general, D&D 
activities are concerned with facilities such as reactors, hot cells, processing plants, some 
LLLW storage tanks, and other structures from which no known relcases 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 coordinated through the Energy Systems ERP and the Decontamination and 
Decommissioning Program (Fig. 1). The ORNL waste management activities associatcd 
with decontamination of radioactively contaminated facilities can be divided into four 
areas: operational facilities, inactive or surplus facilities, futurc facilitics planning, and 
D&D activities. 

7.1 OPERATIONAL FACILITTIIES 

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 for maintaining the records for 
assigning fiscal responsibility for D&D. 

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 all 
new facilities and modifications to existing facilities. In addition, this office conducts 
periodic safety reviews and audits of all operational facilities. The Director Review 
Committees include the Radioactive Operations Committee, the Reactor Operations 
Review Committee, and the Accelerators and Radiation Sources Review Commi ttee. In 
operating facilities where, as the result of past facility operation, contamination is dctected 
outside the facility proper (e.g., groundwater contamination), the ERP will be responsiblc 
for the planning and management of  the necessary remedial actions. 

The operational safety of all active facilities are under the purview of the ORNL 

7.2 INACTIVEFA- 

ORNL, which has been an operational site since the 194Os, has many inactive or 
surplus facilities. The overall strategy for the management of 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 and the general public and protects the 
environment from potential hazards and (2) to plan for D&D of these facilities. 
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The SFMP was established at ORNL in 1976 to provide collective management of 
all the surplus sites under QRNL control on the ORR. The program originally contained 
both civilian- and defense-related facilities and was administered by the SFMP office in 
Richland, Washington, through the SFMP identification. The defense surplus 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 (SCE’P) was organized during the second half of FY 1985 to encompass 
the needs of surplus contaminated facilities at ORNE, that were not part of the national 
SFMP. In 1989 these programs were integrated into thc ER (EM-40) D&D Program 
(EM-423), which is coordinated through DOE-OR and managcd by the ORNL Remedial 
Action Section in the OWMRA. The D&D Program has established criteria for 

TaMe 20. Facilities included in the x)econtamination adl 
Decommiskming Pmgram since 1976 

Facility 
iiurnber Facility name/description 

3001 Oak Ridge Graphite Reactor (OGR) 

3002 
3003 
3005 
3018 
3042 
3077 
3087 
350.5 
3506 
3515 
3517 

7500 
7502 
7503 
7511 
7512 
75 13 
75 14 
7554 
7555 
7557 
7558 
7559 
7561 
7852 
_--- 

OGR Filter Houx 

OGR Fan House 
Low-Intensity Test Reactor (LITR) 
Fxhaust stack for 3003 (OGR stack) 
Reactor experiments (ORR)” 
Air cooler (LITR) 
Heat exchanger (ORR) 
Metal Recovery Facility 
Waste evaporator 
Fission Product Pilot Plant 
Fission Product Development Laboratory (inactive 
cells) 
Homogeneous Reactor Fxperiment (HRE) 
Waste evaporator (HRE) 
Molten Salt Reactor Fxperiment (MSRE) 
Filter pit (MSKE) 
Exhaust stack (MSKli) 

Cooling tower (MSRE) 
Supply Arr Filter House (MSRE) 
Cooling tower (EIRE) 
Diesel. Gcncrator House (MSRE) 
Charcoal absorber pit (IIME) 
Waste evaporator loading pit (HRE) 
Charcoal absorber valve pit (IIKE) 

Waste valve pit (NRE) 
Old Hydrofracture Facility 
Shielded transfer tanks STl, SIZ, ST3, ST4, ST5 

“Oak Ridge Reseaich Reactor. 
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acceptance of new facilities into the program; not all of the SCFF' facilities have been 
accepted. Table 20 lists those facilities that have been included in the D&B 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 

Facility 
number 

4507 

!xo 1-3 

9201-3 

920 1-3 

9419-1 

Facility name/desctiption 

High-Radiation-kvel Chemical 

Molten Salt Reactor hperiment  Fuel- 

Coolant Salt Technology Facility 

Storage tank 

Decontamination Facility 

Development Laboratory 

Handling 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 thc Remedial Action Section in O W M R k  This 
responsibility includes evaluating current facility conditions, monitoring site surveillance 
information, and reviewing applicable environmental regulations to ensure that current 
decommissioning priorities reflcct the requirement. Significant changes in these areas that 

Facility 
number Facility name/description 

3110 

3121 Off-Gas Filter House 

7819 Interim Decontamination Facility 

Filter House (and underground ductwork) 

impact decommissioning plans are conveyed routinely to the respective DOE program 
sponsor. The Office of Operational Readiness and Safety is responsible for reviewing and 
auditing surplus facilities. 
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Facility 
number Facility name/description 

301943 High-Radiation-IRvel Analytical Facility 

3028 Strontium-9Q power generators 

3029 CobaltaO storage garden 

3503 Storage pad 

9201-2 ORNL %-in. cyclotron 

9204-3 Plutonium Processing Facility 

9204-3 Curium-handling glovebox 

9204-1 Attic 

9204-1 East End basement 

Planning for D&D will be an integral part of the design of all future facilities at 
ORNL. D&D planning for new facilities will be the responsibility of the Energy Systems 
line organization responsible for operating the 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 rcusc to the 
extent necessary for compliance with approved health and safety standards, and (2) to 
decommission all other facilities in accordance with the requirements set forth in DOE- 
approved project plans and environmental compliance documentation. 

OWMKA. Coordination of D&D planning is also the responsibility of the Remedial 
Action Section. This organization will also ensure compliancc 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 €or D&D is provided in Table 25. 

The ORNL D&D Program is implemented by the Remcdial Action Section in 

7.5 UPDATE OF XMPEIVEEZNTATION SUMMARY TABLE 

Appendix A provides an update to the original implementation summary €or 
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 requirements for the decommissioning of 
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radioactively contaminated facilities contained in DOE Order 5820.2k 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. 

Table 24. F- or sites under the Enviroamental 
-program 

Facility 
number Facility name/description 

&feme program 
101 
2624 
3023 
3075 
3507 
35 12 
3513 
4003 
7556 
7560 
7562 
7800 
7802 
7805-7808 
7809 
7810 
7818 
7835 
7852A 
7854 
7860A 

---- 
---- 

____ 
-^-- 

--.._ 

0800 
7658 
--_- 
---- 
-__- 
---- 

Solid Waste Storage Area No. 3 
Solid Waste Storage Area No. 1 
North Tank Farm 
Decommissioned Low-Intensity Test Reactor Ponds 
South Tank Farm 
Decominissioned waste-holding basin 
Waste-holding basin 
Solid Waste Storage Area No. 2 
Settling pond (HREY 
Waste tank (EIRE lo00 gal) 
Waste condensate tank (EIRE 12,000 gal) 
Solid Waste Storage Area No. 4 
Solid Waste Storage Area No. 5 
Chemical waste pit Nos. 1-4 
Chemical waste trench No. 5 

Chemical waste trench No. 6 
Cheniical waste trench No. 7 
Sludge waste pond (SWSA S) 
Old Hydrofracture Facility (OIIF) Pond 
Drilling equipment storage (OIW) 
Contaminated oil storage tank (NIIt;)b 
Hydrofracture experimental site No. 1 
White Wing scrap yard 
Fission Products Development Taboratory low-level waste 

SWSA 6 RCKA-capped areas 
OIIF tanks (T-1, T-2, T-3, T-4, ‘r-9) 
Other LLW tanks (WC-1, TII-1, ‘rH-2, TH-3, TH-4, 

transfer line 

wc-IS, wc-17,  T-30) 
Energy Research 

Environmental Study Area (13’Cs plots) 
Closed Contractor’s Inndfill 
Transfer Line Leak Site (Uldg. 7819 to Pit) 
LLW Line I.eak Site No. 1 (SF of ’l’rench 6) 
LLW Line Leak Site No. 2 (N of Trench 7) 
Chestnut Ridge cesium plots 

‘Homogeneous Reactor Ckperiment. 
’New Hydrofracture Facility. 
‘Resource Conservation and Recovery Act. 



Decommissioning project Projected schedule 

Metal Kecovery Facility 1991-1996 

Shielded transfer tanks 1994-1997 

Fission Product Pilot Plant 1994-1998 

Homogeneous Reactor Experiment 1994-1999 

Waste Evaporator Facility 1995-1999 

Oak Ridge Reactor Experimental Facilities and 

Molten Salt Reactor Experiment 1994-2006 

1995-2000 

Old Hydrofracture Facility 

Low-Intensity Test Reactor 

1!a6-2001 

1996-2001 

Fission Products Development Laboratory cell and 1997-1W 

Graphite Reactor 1997-2002 



8 ORNL WASTE MANAGEhENT SUPPORT AczlvITLEs 

.- .. .. 

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 projects and activities. The following 
subsections provide information on ORNL waste 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 sincc the 1970s. SLLW was added to the category of 
stored waste beginning in 1986 when these wastes were first shipped to the K-25 Site. 
TRU, mixed, and SLLW storage is expected to be a critical part of ORNL plans for the 
foreseeable future until treatment and/or disposal facilities are developed and made 
available. 

Table 26 lists the ORNL treatment, storage, and disposal facilities along with the 
status of each. The table includes information on wastes in temporary staging as well as 
those in long-term storage modes. Capacity concerns exist for CH TRU, RH TRU, 
hazardous, and mixed wastes. Table 26 also indicates the RCRA permit status for each 
storage facility. Several of the interim status facilities must have closure initiated by 
November 8, 1992. Closure plans must be revised and submitted to the TDEC for 
approval. 

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, RW TRU, hazardous, and mixed waste facilities will require RCRA permitting. 

Based on the current understanding of the storage needs, the necd for additional 

Waste reduction has received significant publicity in recent years and will be an 
important goal for the gencrating 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 becn motivating factors for cornprehensivc waste reduction programs. 

DOE Order 5820.2A, Subscct. 3.c.2.4, rcquires the establishment of an auditabie 
waste reduction program for all 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 54tKl.1, Sect. 4 4  requires the 
preparation of a waste reduction program plan to  be reviewed annually and updated evcry 
3 years. In 1990 the Tennessee Hazardous Waste Reduction Act was passcd. 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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Tabk 26. Current operatkxd status of Oak Ridge E l a W  laboratory waste treatment, storage, W h  

A. Treatment facilities 
Facility Waste treated Type of RCRA permit status Plans for f u m e  

treatment 

Building 7860 LLLW Inactive Interim status Scheduled for RCRA closure (to be initiated by 
November 1992). Closure plan is being updated and will be 
submitted to the TDEC 

Building 7667 Explosive chemicals Detonation Interim status; Part I3 Continue to operate 
permit app!ication 
submitted to the TDEC 
in 1989 

Building 76598 Reactive chemicals Inactive Interim status Scheduled for RCRA clmure (to be initiated by 
November 1992). Closure plan to be updated and 
submitted to the TDEC 

D, Storage facilities 
CI 
VI 
N 

KCRA Formal 

Facility stored Type of ssorage capacity inventory status' placeb 
Waste currently Permitted Current permit WAC in Plans for future 

Hazardous Waste 
Building 7507 Polychlorinated Temporary staging 8,250 gal 3,2W gal' Interim status Yesd Move PCB oil staging to Building 7652 

biphenyl (PCBj oils building (150 drumsj (63 drums) Annex when completed (FY 1992) 
(drum) and upgrade and permit 

Buiiding 7651 Recyclable oils (drum) Temporary staging 7,040 gal 3,325 gal" Interim status Yesd Scheduled for RCRA closure in 

Building 7652 Bulk solids/liquid Temporary staging 15,125 gal 7,395 gal' Part B permitted Yesd Continue to operate for foreseeable 
building (128 drums) (65 drums) November 199T 

(drum) building (275 drums) (134 drums) future 

Building 7653 Lab-pack chemicals Temporary staging 6,875 gal 991 gal' Interim status; Yesd Continue to operate for foreseeable 
(small container) bililding (125 drums) (18 drums) Part 8 to be future 

resu bmitted 



Table 26 (continued) 

B. Storage facilities 

RCRA Formal 

Facility stored Type of storage capacity inventory status" placeb 
Waste currently Permitted Current permit WAC in Plans for future 

Building 7934 

Mixed Waste 
Building 7507W 

Building 7654 

Building 7827 

Tank 7075 

Tank 7830a 

Tank 7840a 

Spent photographic 
solution (drum) 

Mixed solids/ 
liquids (drums) 

Mixed solids/liquids 
(drum) 

Mixed solids/ 
liquids (drum) 

Mixed oils 

Mixed oils 

Formerly mixed oils 

Solid low-level waste 
Building 7879 Solid low-level waste 

(drumbox) 

Temporary staging 15,000 gal 
building (273 drums) 

Long-term covered 22,000 gal 
Pad (400 drums) 

Long-term building 19,250 gal 
(350 drums) 

Long-term building 30,OOO ft' 

Long-term tank 4,200 gal 

Long-term tank 5,OOO gal 

Tank 3,700 gal 

Temporary staging 20,OOO ft3 
building 

5,800 gal" Currently 
(105 drums) exempt-recycle 

materials; will 
be added to 
Part A for 
interim status 

20,840 gal Interim status 
(393 drums) 

14,155 gal Interim status; 
Part B to be 
resubmitted 

13,035 gal Interim status; 
Part B to be 
submitted 

4,200 gal" Interim status 

(257 drums) 

(237 drums) 

4,000 gal' Interim status; 
Part B to be 
su bmitted 

0 gal Interim status 

N/AC Part B to be 
submitted 

Yes' Will be permitted for mixed wastes 

Yesd Mwe waste to new mixed waste 
storage facilities when completed 
(FY 1992) and initiate closure prior 
to November 1992 'W 

future at full capacity 
Yesd Continue to operate for foreseeable 

Yesd Continue to operate for foreseeable 
future. 

Yesd 
1 W  

Yesd Will be permitted" 

Initiate closure prior to November 

No Initiate RCRA closure upon approval 
of plan by the TDEC 

Ye& Continue to operate for foreseeable 
future 



TaMe 26 (continued) 

B. Storage facilities 

RCRA Formal 

Facility stored Type of storage capacity inventory status" placeb 
Waste currently Permitted Current permit WAC in Plans for future 

Building 7842 

K-25 Site 

Solid TRU Waste 
Building 7879 

Buildings 7826 
and 7834 

Building 7855 

Solid Waste 
Storage Arca 
SN trenches 

SLLW (drumlboxj Temporary staging 
building 

SLLW (drumbox) Long-term building 

Solid contact-handled Temporay staging 
transuranic building 

(drumbox) 

(drum/box) undergrcund cells 

JRH) mu underground 

(CH mu) 

Solid CH TRU Long-term 

Solid remote-handled Lungterm 

bunker 

Solid RH TRU Long-term tiench 

50,ooo A3 

fi 

20,000 ft3 

25,574 ft3 

6,234 ft3 
(108 casks) 

3,000 ft3 

Liquid ?TRU waste 
3001 Canal Presumed TKU Long-term tank 20,OOO gal 

WAC NIA 

31,250 ft3 N/A 

N/Ac Interim status; 
Part B to be 
submitted 

18,750 ft3 Interim status 

5,541 ft3 Part B 
(% casks) permitted 

3,000 ft3 Interim status 

250 gal Interim status 

Yesf Continue to operate as SLLW staging 
facility for tumulus and greater 
confinement disposal silos; also use 
for storing contaminated lead 
pending recycle program 
implementation (FY 1992) 

Process Waste Treatment Plant 
sludges and boxed, compactible waste 

Yes Continue to use. K-25 Site storage for 

CL 
ch 
P 

Ye& Continue to operate for foreseeable 
future 

Ye$ Initiate closure by November 1992 

Yes4f Conrinue long-term storage until the 
Waste Handling and Packaging Plant 
begins processing RH TKU in Pi 
1999 along with ultimate shipment to 
WIPP 

Remove from Part A permit and close 
under CEKCLA' 

No 

No Under interim RCRA closure 



Table 26 (continued) 

C. Disposal 

Formal 
Wasie Current WAC in 

Facility disposal Type of disposal Capacity inventory placeb Plans for future 

Solid Waste SLLW Near-surface disposal i i Ye$ Continue to operate until 

(currently scheduled for 
Storage Area 6 in engineered disposal RCWCERCLA closure begins 

units {Le., tumulus, 
silos, and wells) December 1993) 

Solid Waste SLLW Tu mu lus j i Site under development; 
Storage Area 7 operational start date in 2000 

"Resource Conservation and Recovery Act. 
bWaste acceptance criteria. 
cInventory varies by month, current inventory as of September 1991. 
'Included in RCRA Part A or B permit application. 
'Plans may change after the EPA issues used oil regulations in May 1992. 
fORNL Health Physics Manual, Martin Marietta Energy Systems, Oak Ridge National Laboratory, Aug. 21, 1991. 
gOak Ridge National Laboraton, Tramiiranic Waste CertGcation Program. ORNLA'h4-10322/R2, Martin Marietta Energy Systems, Oak Ridge National 

'Capacity full until new areas are prepared and placed in service. 
'Comprehensive Environmental Response, Compensation, and Liability Act. 
jNot determined. 

Laboratory, August 1990. 
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Expected 
operational 

Project Project type startup Planned use 

Polychlorinated biphenyl 
(PCB) Annex to 
Building 76.52 

Expand mixed waste 

Mixed Waste Storage Facility 
storage (Building 7668) 

Upgrade Building 7507 

Bulk Contaminated Soil 

Class I,-I11 and ?.-IV Below- 
Facility 

ground Storage Facility 

Class 1,411 and I,-1V Above- 
ground Storage Facility 

Class L-111 and IAV Below- 
ground Storage Facility I1 

S? LW Staging Facility 

Class L-I11 and IAV Above- 
ground Storage Facility I1 

Dry Cask Storage Facility 

Contact-handled 
transuranic (CH TRU) 
Storage Faciliiy 

Nuclear Fuel Services, Inc. 
(NFS) CH TRU Storage 
Facility 

'IXU Waste Storage Facility 

Remote-handled TRU 
Storage Bunker 

N 1990 
GPP" 

FY 1989 
GPP 

FY 1993 
GPP 

FY 1990 
GPP 

Hazardous waste 
FT 1992 

Mixed wmte 
FY 1993 

FY 1995 

Recyclable m t e r i a l  

FY 1993 

Staging area for PCB waste prior to off-site 
shipment 

Long-term storage of drummed/boxed mixed 

Long-term storage of drummedhxed mixed 
waste 

waste 

Solid low-level waste (SLLW) 

Upgrade building to provide staging arca for 
contaminated recyclable lead and/or 
hazardous waste storage 

FY 1992 
GPI' 

N 1Wl 
GPP 

FY 1992 
GPP 

I;Y 1 9 3  
GPP 
FY 1 9 3  

GPP 
FY 1994 

GPP 
F Y  1996 LIb 

PY 190 
GPP 

FY 1992 
GPP 

FY 1994 
GPP 

FY 1959 
GPP 

FY 1994 

FY 1993 

F Y  1w4 

FY 199s 

F Y  199s 

FY 1996 

FY 2004 

m u  wLlSte 
FY 1993 

FY 1993 

FY 1336 

FY 1993 

Provide storage for radioactively 

Provide storage for Class L-III/L-IV SLLW 
contaminated soils 

in stainless steel wells prior to off-site 
shipment for disposal 

Provide storage for Class I,-III/L-IV SLLW 
in aboveground concrete modules prior to 
off-site shipment for disposal 

storage wells 

waste 

Class L-III/L-IV SILW 

L-III/L-IV SLLW prior io off-site shipment 
for disposal 

Expanded Class I.-III/L-IV retrievable 

Provide staging/storage for SLLW and mixed 

Fxpanded aboveground storage for 

Provide long-tern] storage of Class 

Provide RCRA-approved' storage for CII 
TRU drums prior to 
repackaging/shipment to the Waste 
Ksolation Pilot Plant (WIPP) 

(XI TRU drums prior to 
repackagingishipment to the WIPP 

'IRU drums prior to repacknging/shipment 
to the WIPP 

'1RU casks prior to processing at the Waste 
Handling and Packaging Plant 

Provide RCRA-approved storage for NFS 

Provide RCKA-approved storage for CH 

Provide RCRA-approved storage for RH 

"General plant project. 
'Line item. 
'Resource Conservation and Recovery Act. 
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Recognizing the emphasis on waste reduction requircments, DOE-HQ Defense 
Programs has established a Waste Reduction Steering Committee. Their charter includes 
ensuring consistency by the coordination of Defcnse Programs waste reduction activities, 
maximizing information exchange, identifying current and future data needs and reporting 
requirements, and guiding future activities between the programs and their respective sites. 
In 1989 QRNL created the position of waste reduction coordinator to handle the 
increased emphasis and rcquiremcnts for waste minimization. The waste reduction 
coordinator meets with divisional waste reduction representatives periodically to exchange 
information, to provide updates on waste reduction, to discuss problems, to elicit 
suggestions, and to review the program. 

coupled with the Waste Reduction Program. Waste generator certification officials 
(GCOs) have bccn appointed who will provide waste gencration, characterization, and 
processing information. The information will be used to determine methods for reducing 
waste generation and to identify areas where efforts are required for compliance with 
federal regulations. 

As the certification programs are being established at ORNL, they will be closely 

The DMC of the Waste Management Opcrations Section is rcsponsible for 
maintaining the DMS. The DMS was conceived, designed, and configured to meet 
requirements of NQA-1 specified document control and quality records for the Waste 
Management Operations Section. The scope, requircments, and user guidelines of this 
QA-based system operalion are contained in the Documentation Management System Users 
Guide, WMRA-DMC-102. The identification of documcntation 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 documcntation plan 
may be generated by the responsible manager or hishcr 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 document 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 thc DMC if accompanied by a completcd 
Document Entry Request Form or a Document Change Request Form. DMS levels are 
described in Table 28. 

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

Review and approval of modifications shall, except for procedures, be the same as 
for the document it supersedes. The original Document Entry Requcst Form is filed in 
the DMC and may be referred to as a guide. Also, management of revised documents 
should include the same distribution and document management lcvel as the document it 
supersedes. 
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1 
2 

Records or documents that are managed for storage and retrieval only 
DMC distributed records or documents whose review, approval, content, 

hand distribution, retention, and storage, are strictly controlled 
according to specified requirements for controlled documentation 

mailed distribution, retention, and storage are strictly controlled 
according to specified requjrernents for controlled documentation 

Records or documents that are managed for storage and limited retrieval 
because information they contain may be sensitive; retention is ensured 
and content protected 

Records or documents that arc managed for storage and retrieval and for 
limited distribution to affected organbational personnel; retention is 
ensured and content protected 

2.5 DMC distributed records or documents whose review, approval, content, 

3 

3.5 

The objective of the OWMKA QA System is  to develop, to implement, and 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 all programmatic elements of the 
division into compliance with American National Standards Institute and American Society 
of Mechanical Engineers NQA-1 QA standards and with all other requirements mandated 
by DOE, Energy Systems, and ORNL. 

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

‘I’hc 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: 

l%c federal government should use all practical means to ensure a safe environment 
and act as a trustee of the environment for future generations. 



159 

The federal government should ensure that the widest range of beneficial uses of the 
environment is attained without degrading its quality. The environment, in this sense, 
includes cultural and historical as well as natural resources. 

The federal government should include in every proposal a detailed statement of its 
environmental impact and alternatives to it. 

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

To implement this policy at ORNL, an environmental review and documentation 
program is maintained that is applicable lo all ORNL facilities, programs, and operations 
as well as subcontractor activities or other work performcd for or at ORNL under 
contractual arrangements. The following subsections provide examples of NEPA 
documentation. 

8-51 Action D e m i p t b n  Memorandum (ADM) 

This document containing a concise written description of a proposed action and a 
brief discussion of relevant potential environmental issues is prepared for use in the DOE 
NEPA process to determine the appropriate level of NEPA documentation for a proposed 
action. It is prepared only for actions not listed in Subpart D of 10 CER Pt. 1021. 

8.5.2 Environmental Assessment (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.” It serves as the basis for a determination of whether an Environmental 
Impact Statement (EIS) is required. If an EIS is not considcrcd necessary, a document 
called a Finding of No Significant Impact is prepared by DOE to record the DOE 
decision. 

8-53 Environmental Impact Statement (EIS) 

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

8-54 Categorical Exclusion Determination 

This document is prepared to record a DOE decision that the action is 
categorically excluded and therefore does not require the preparation of an EA or an E1S. 



168 

85.5 Finding of No Signifieanzt 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 arid that an EIS is not required for the proposed action. 

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. 

Documentation is also rcquired to support CWA compliance activities at ORNL. 
The following subsections provide examples of ORNL‘s CWA documentation. 

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 subjcet to legal action. 

A BMP Plan is a report required for submittal along with the NPDES permil 
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 M p t i o n  Memorandum 

An AcDM is a written report documenting the environmental review of an existing 
facility or a planned or ongoing activity or operation (i.e-, any action that does not involve 
construction). Like the ADM, the AcDM is a formal agreement document, which is 
required by the BMP Plan of ORNL’s NPDES permit and becomes part of the permanent 
environmental record at ORNL. Unlike the ADM, thc 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. 
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8.7 " E ~ 0 u X ; Y  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 personnel experienced in conducting 
processes and systems-analysis studies needed to determine the most appropriate and 
economical method of treatment of radioactive, hazardous, and mixed waste streams. 

R&D, treatability studies, process alternative assessments, flowsheet development, and 
equipment-design studies for gaseous or 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 following sections. 

Previous ORNL experience includes characterization studies, fundamental process 

8.7.1 Demonstration Project for SLLW Certification 

By definition, waste certification is the proccss used to verify that wastes are being 
handled, stored, disposed, or othenvisc managed in a manner compatible with dei'ined 
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 packagcs fall within the boundaries set by those parameters. 

the concentration of radioactive material in waste. Certification against this particular 
criterion requires that the program provide both qualitative and quantitative description of 
the radionuclides in any individual waste package. 

While many of the techniques developed elsewhere in the DOE system or in 
private industry are appropriate for inclusion in the ORNL Waste Ccrtification Program, 
the ORNL program must also incorporate additional means of providing assurancc 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. 

information on what capabilities are required for certifying the specific waste streams at 
ORNL. The focus on the demonstration is in two areas: 

For SLLW, one of the parameters that will be included in acceptance criteria is 

Because of these difficultics, this demonstration project is designed to provide 

* 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 bricf discussion of the demonstration projects 
conducted at ORNL to provide information to fulfill the requirement in these two areas. 

. . ._ 
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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 strcams 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 determinc 
radionuclide concentrations, to reduce the associated uncertainty of those concentrations, 
and to put in place QA elements to increase thc validity of characterization methods. 
Initially the nuclides of interest will be u*Th, 233U, and L77Np. 

87.1.2 Demonstration project for segregation of radioactive waste fmrn sanitary waste 

This project is part of the efEort to develop and to implement an effective program 
to increase the level of assurance that material going from QRNL to SLF I1 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 
presence of radioactive contamination. The screening can be done with a relatively simple 
instrument designed to indicatc 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 dctection 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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Appendix A DOE ORDER 582.0-X IMPUEIvlENTATION SUMMARY 

{The tables in this appendix were reprinted and updated from J. S. Baldwin et al., Oak 
Ridge National Laboratory Implementation Plan for DOE Order 582O.B, ORNL/TM- 
11 166, Martin Marietta Energy Systems, Oak Ridge National Laboratory, April 1989.) 





DOE Order 5820.2A, Chapter II, Management of Transuranic Waste 
(Underlining denotes updating of the original 1989 table) 

Estimated cost 
Completion 

Requirementbtatus Current practice Current plans date Expense Capital 

a. Waste Classification 

(1) Partial Compliance Administrative and process controls are used to 
segregate TRU waste at generation. u 3 ~ ,  mCm, 
and 252Cf are managed as TRU waste at ORNL. 

(2) Partial Compliance TRU radionuclide concentration of drummed CH 
at the time of assay is utilized. Container mass is 
not used to calculate specific activity. ORNL 
does not yet have the capability to assay boxed 
CH- or RH-TRU waste. 

(3) Partial Compliance c 

(4) Partial Compliance Process flow sheets, materials lists, and RTR 
provide data on hazardous components that will 
be included in the data package sent with the 
waste to WIPP. 

b. Waste Generation and Treatment 

(1) Partial Compliance Technical and administrative controls and 
generator training are utilized to reduce waste. 

(2) Partial Compliance d 

(3) Compliance Treatment of hazardous components is not 
feasible; however, source reduction is being 
implemented. 

OKNL does not generate TKU waste that is 
classified for security reasons. 

(4) a 

Get DOE-OR to formally declare 244Cm, 233U, 
and 252Cf to be TRU. 

FY 1992 a a 

Upgrade new master algorithm for drummed 
CH-TRU. Install box CH-TRU assay system. 
Include assay capabilities for RH-TRU in 
WHPP.b 

C 

RTR is being installed for CH-TRU boxes. 
RH-TRU data will be penerated at WHPP." 

Expand TRU waste minimization focus. 
Construct and operate WCCF and WHPP for 
RH-IXU treatment, reduction, and shipment 

d 

Continue current practice. 

a 

FY 1992 120K 1.SM 

C C C 

s FY 1992 70K 490K 

FY 1994 600K a 
- 2002 1.7M - 16M - 2002 12SM 

d d d 

a a a 

U a a 



DOE Order Chapter II (continued) 

Estimated cost 
Completion 

Requirement/Status Current practice Current plans date Expense Capital 

c. Waste Certification 

(I)  Partial Compliance 

(2) Compliance 

(3) Partial Compliance 

(4) Partial Compliance 

( 5 )  Partial Compliance 

(6) * 
(7) a 

(S) Partial Compliance 

(9) Compliance 

(10) 

(1 1) Partial Compliance 

TRU waste is or will be certified according to the 
WIPP WAC, placed in interim storage, and 
eventually shipped to WPP.  

ORNL does not intend to send uncertified TRU 
waste to WIPP. 

ORNL‘s NG CH-TRU Certification Plan has 
been approved by WIPP WACCC. Stored CH- 
TRU and NG RH-TRU plans have been 
reviewed by WIPP W.4CCC. 

Certification plans contain or will contain controls 
to ensure adherence to plan. 

e 

a 

a 

Generator’s procedures are in place to implement 
the approved NG CH-TRU Certification Plan. 

Support will be provided to audit teams as 
required. 

Q 

Several findings were reported by the p9J WIPP 
WACCC audit. 

Construct and operate facilities to repackage 
RH-TRU and certify CH- and RH-TRU waste 
and eventually ship 10 WIPP. 

a 

Revise CH-TRU certification documents to 
include stored waste and certification plans for 
transportation. 

e 

Revise generator’s procedures as needed to 
implement additional certification plans as 
approved. 

a 

a 

Resolve remaining 1991 findings. 

b b 

a a 

FY 1992 150K 

e e 

e e 

a a 

a a 

FY 1994 150K 

a a 

a a 

FY 1992 1OOK 

b 

a 

a 

e w 
4 
0 

e 

a 

Q 

a 

a 

a 

a 



DOE Order 582024, chapter 11 (continued) 

Estimated cost 
Completion 

Requirement/Status Current practice Current plans date Earpense Capital 

d. Waste Packaging 

(1) Partial Compliance All NG CH-TRU waste is packaged in NG RH-TRU waste will be repackaged in the b b b 
noncombustible containers that meet DOT 
requirements. improved storage casks. 

WHPP. NG RH-TRU will be placed in 

(2) Partial Compliance Some pressure relief devices have been utilized. Utilize pressure relief devices in repackaging. b b b 

(3) Partial Compliance All waste to be shipped to WIPP will be sealed, Generators will seal and Waste Management b b b 
marked, and labeled in accordance with applicable 
requirements. 

Operations will mark and label CH-TRU 
containers. RH-TRU sealing and iabeling will be 
done at WHPP. 

e. Temporary Storage at Generating Sites 

(1) Partial Compliance All CH-TRU drums are clearly identified and f 
physically segregated from LLW to the extent 
practical. RH-TRU casks are separately stored. 

f f f 

(2) Partial Compliance TRU and LLW containers are stored in the same Provide upgraded RCRA-permitted storage FY 1994 1SOK 27SM 
buildings but are clearly distinguished. 

facilities. storage projects. 

releases. monitoring capabilities. 

facilities to meet requirements of the Order. 

(3) Partial Compliance Access is controlled for current TRU storage Access controls will be included as needed in new g g g 

(4) Partial Compliance Limited monitoring is performed to detect New storage facilities will provide improved g g g 

(5) Compliance Existing facilities constructed to appropriate New storage facilities will be designed, g g g 
design criteria and subjected to safety evaluations. constructed, and operated to minimize potential 

for accidents. 

(6) Partial Compliance ORNL has a general RCRA contingency plan, as Develop contingency plans for planned facilities. FY 1993 SOK 
well as specific contingency plans for facilities 
planned to be kept operational after 1992, but no 
specific plans exist for facilities to be closed. 

(7) Compliance Facility design and operation helps keep exposures ALAJLA principles will be incorporated into g g 
ALARA. design and operation of new facilities. 



Estimated c a t  
Completion 

Requirernentbtatus Current practice Current plans date Ekpense Capital 

f. TranspoFtation/Shipping to WIPP 

(1) Compliance Current ORNL shipment practices are in 
compliance with applicable federal regulations. 

(2) Compliance rr 

(3) Compliance a 

(4) Compliance Q 

(5 j Compliance ORNL has required current authorizationlpermits 

(5) Compliance ORNL properly placards all current shipments. 

for shipments. 

(7) Compliance Q 

IS> Q a 

g. Interim Storage 

(1) Partial Compliance Current interim storage buildings are sufficient for 
current waste inventory but inadequate to meet 
projected needs. 

for two planned storage facilities. 
(2) Partial Compliance RCRA permit applications have been prepared 

M e n d  current practices to TRTJ waste when 
shipments to W P P  begin. 

ORNL Will utilize the TXUPACT I1 for CH- 
TRU and the DOE-authorized package for RH- 
mu. 
ORNL will provide required shipping papers. 

ORNL will distribute shipping papers as specified. 

Additional authorizations/permits will be obtained 
if necessary. 

ORNL will properly placard TRU waste 
shipments when they begin. 

ORNL will utilize "exclusive use" vehicles and the 
System to be used for tracking TRU waste 
shipments from ORNL to WIPP (TFUNSCOM) 
tracking system. 

a 

Construct new storage facilities? 

Prepare RCRA permit applications for the 
remaining facilities. All four new facilities will be 
designed and operated in compliance with items 
a-j. 

b b b 

b b b 

b b b 

b b b 

b b b 

b b b 

b b b 

a 



DOE Order 5820% chapter II (continued) 

Estimated cost 
Completion 

Requirementfitatus Current practice Current plans date Expense Capital 

(3) Noncompliance 

(4) Compliance 

(5) Partial Compliance 

(6) Compliance 

(7) Partial Compliance 

(8) Partial Compliance 

h. WIPP 

(1-8)* 

i. Buried TRU Waste 

(1) Compliance 

(2) Compliance 

(3)  Compliance 

Permit applications have been submitted for 
existing facilities meeting RCRA requirements. 
Existing facilities not meeting requirements will be 
ciosed. 

Current storage facilities protect the certification 
status of the waste. 

Currently, ORNL receives no TRU waste 
generated off-site. 

i 

Currently ORNL receives no TRU waste 
generated off-site. 

i 

Requirements h (1-8) are applicable to WIPP. 

OKNL helped develop the referenced document 
and has developed additional internal documents 
to be used in complying with this requirement. 

Potential buried TKU waste sites will be 
investigated and evaluated under the RI/FS 
program according to the requirements of RCRA 
3004(u) and CERCLA (as amended by SARA) 

Closure strategies will be developed under the 
RUFS woeram.' 

Close inadequate existing facilities. 
Construct new facilities. 

Continue to store certified waste in such a 
manner that the certification is unaltered. 

After WHPP becomes operational, store and 
process data packages from off-site generators 
and use them to prepare final data packages. 

1 

Not all responsibilities outlined in this 
requirement will apply, since ORNL will not only 
store, but also repackage TRU waste generated 
off-site. 

i 

a 

Continue implementing the ORNL RAP, through 
DOE ER Program. 

Continue RI/FS for sites containing TRU wastes, 
as part of DOE ER Program. 

Continue RILES for sites containing TRU wastes, - . "  as part of DOE ER Program. 

FY 1994 
g 

g 

b 

b 

2013 

i 

Q 

a 

k 

k 

1M 
g 

g 

6 

b 

b 

b 

a 

a 

k 

k 

a 
g 

g 

b 

b 

b 

b 

Q 

a 

k 

k 



DOE @der m.2~. CBaDcer II (continued.) 

Estimated cost 
Completion 

Requirernent/Status Current practice Current plans date Expense Capital 

(4) Compliance m Continue RI/FS for sites containing TRU waste, k k k 
as part of DOE ER Program. 

j. Quality Assurance 

( 4 )  Partial Compliance TRU waste management activities are being Continue to bring all TRU waste activities into 1992 200K 
performed under active QA programs. However, compliance. New facilities will be brought on-line 
significant upgrades to this program must be 
made in accordance with applicabie elements of 
ANSI/ASME NQA-1 and DOE Order 5700.6B. 

with NQA-1 programs in place. 

a 

TOTALS FY 2013 129M 300.7M 

"Not applicable. 
'See b.(1). 
'See a.(2). 
dsee a.(2-4j. 
'See c.(3). 
4ee a . ( ~ ) .  
%ee ~ ( 2 ) .  
hSee e.(6). 
'See g.(S). 
'See g.(7). 
%D. 
!See ~ ( 2 ) .  
"See i.(2-3). 



Estimated cost 
Completion 

RequirementBtatus Current practice date Expense Capital Current plans 

a. Performance Objectives 

to be Determined 
(1) Compliance Status Implementing new LLW disposal Satisfy this requirement as part of a a a 

strategy to protect public health and 
safety according to applicable EH Orders 
and other DOE Orders. 

a.(2-4), and b. (1-3) below. 

(2) Compliance Status c 
to be Determined 

a 

(3) Compliance Status Status of present waste disposal practices b 
Uncertain with regard to inadvertent intruder is 

unknown at this time. 

a a a 

b 6 b 

(4) Compliance Status c 
to be Determined 

Future LLW disposal facilities are e e e 
currentIy being designed to meet this 
requirement. 

b. Performance Assessment 

(1) Partial Compliance Preliminary PA completed for SWSA 6. Perform PAS on future LLW disposal FY 1996 - 1.1M b 
Final PA to be completed in FY 193. facilities (SWSA 7) to demonstrate 

compliance with this requirement. 

(2) Noncompliance Waste management systems Waste management systems FY 1994 500K b 
performance assessment has not been 
performed for the ORNL. conducted. 

performance is presently performed on a 
reconnaissance level. 

performance assessments will be 

(2) Partial Compliance Monitoring of facility and disposal site Evaluate monitoring data from Tumulus FY 1992 150K b 
operations in SWSA 6 to evaluate facility 
performance. Detailed monitoring data 
will be gathered for the GCD silo area 
that will remain operational post 
M 1992. 



%)8E Order SZXUA. Clram EI {continued) 

Btimated c a t  
Corn pie t ion 

Requirementfitatus Current practice Current plans date Expense Capital 

c. Waste Generation 

(I)  Partial Compliance 

(2) Partial Compliance 

(3) Partial Compliance 

(4) Partial Compliance 

d. Waste Characterization 

( 1 )  Partial Compliance 

(2) Partial Compliance 

Waste minimization program has been 
initiated. 

Incentives are provided to generators to 
encourage waste reduction. 

Incentive for waste segregation provided 
through cost differential for disposal of 
LLW versus uncontaminated waste. 
Some suspect waste generated. 

Waste Management Plans are required 
for all new waste generating projects. 
Waste reduction must be addressed ~IJ 
this plan. 

Current certification program relies 
heavily on generator estimates and 
administrative or process controls. 

Waste manifests currently used contain 
entries for characterization data cited in 
this requirement, except for radionuclide 
concentration data. 

A waste minimization coordinator has 
been established for ORNL and 
program implementation is undenvay. 
The waste reduction plan for generators 
was revised in FY 1989 in accordance 
with DOE Order 5400.1. Additional 
emphasis vdl  be given to LLW 
minimization a! the source. 

f 

Continue current practice. Suspect 
waste category to be eliminated. 

f 

Future program will bring waste 
characterization and certification 
program into full compliance. 

Improve current practice and record 
keeping procedures. 

FY 1994 

f 

FY 1993 

f 

FY 1994 

FY 1993 

500K 

f 

300K 

f 

1.94 

S0K 

b 

f 

b 

f 

2M 

b 



DOE Order !%2024, chapter III (continued) 

Estimated cost 
Completion 

Requirementfitat us Current practice Current plans date Expense Capital 

(3) Noncompliance Diversity and inconsistency in Demonstrations underway and planned g g g radionuclide concentrations in ORNL 
waste streams find indirect methods of 
limited value. 

to assess applicability of direct and 
indirect measurement techniques. 

e. Waste Acceptance Criteria 

b b (1) Compliance ORNL does not routinely receive LLW Future planning for shipment of waste 
off-site will ensure compfiance with this 
requirement. 

from off-site nor does ORNL ship LLW 
of€-site for disposal at the present time. 

3OOK (2) Partial Compllance WAC have been established for existing Finalize WAC for IWMF and submit to FY 1992 
LLW TSD facilities. Draft WAC has DOE-OR 
been developed for IWMF. 

g (3) Partial Compliance Certification program assures 
conformance with current WAC through 
administrative controls and NDA/NDE 
techniques. However, modifications to 
the program and development of 
measurement techniques are necessary 
to meet WAC for LLWDDD waste 
classes. 

(4) Compliance ORNL waste generators are subject to 
routine audits from waste management 
operations staff through the use of RTR 
system, waste manifests approvals, and 
periodic formal QA audits. 

Continue current practice. 

( 5 )  Partial Compliance Concentrations will be determined by Phase in radionuclide concentration 
radiological performance assessments 
lsee b.1). Hazards and Safety Analysis; 
otherwise ORNL is in compliance with 
this requirement. 

WAC with operation of IWMF 

b b 

F-Y 1992 50K 

b 

h 



DOE Order 5820% Chapter III (continued) 

Estimated cost 
Completion 

Requirement/Status Current practice Current plans date Expense Capitai 

f. Waste Treatment 

(1) Partial Compliance LLW is compacted to achieve volume Implement improved waste treatment Fi 1994 - S00K 1,700K 
reduction and greater stability and 
grouted to prevent contact with water 
and to increase stability. established. 

methods (Le., grout stabilization and 
sludge drying) once final WAC are 

(2) Partial Compliance Cement grouting, compaction, and super i 
compacrion will be used to achieve waste 
form stability and improve long-term 
facility performance. 

(3) Compliance ORNL currently has no plans for b 
constructing large-scale waste treatment 
facilities. 

1 i I 

b b b 

(4) Partial Compliance See F.(1 and 3) and e.5 above. Before Continue current practice as required. FY 1994 lOOK b 
any facility, handling LLW, is permitted 
to initiate operation, required 
documentation must be in place and 
approved. 

Develop required documentation. 

g. Shipment 

(1) Partial Compliance OKNL currently does not ship LLW off- Class L-III/IV LLW will eventually be FY 1996 25 OK b 
site for disposal. shipped for off-site disposal and plans 

and procedures put in place for 
implementing those future shipments in 
compliance with this Order. 

(2) Partial Compliance Shipment forecast will be provided as Annual forecast will be provided as FY 1989 b 
part of the annual ORNL Waste 
Management Plan development. 

required. 
b 



DOE Order 58#)2A, chapter IU (continued) 

Completion Estimated cost 

Current practice Current plans date Expense Capital Requirementfitatus 

(3) Partial Compliance 

(4) Partial Compliance 

h. Long-Term Storage 

(1) Partial Compliance 

(2)  Compliance 

(3) Partial Compliance 

(4) Compliance 

Before ORNL ships any waste off-site 
for processing or storage, advance 
approval is obtained and WAC are met. 

Ship LLW within ORR on public 
highways for interim storage. ORNL is 
in compliance with all applicable DOT 
and DOE regulations for shipments to 
K-25 and Y-12. 

Store LLW <SO mremh on contact at 
ORGDP on interim basis. Store Class C 
waste retrievably in SWSA 5. 
EASCLWSP waste is stored on an 
interim basis. Mixed waste is stored in 
RCRA-permitted facilities. 

Waste manifests accompany each LLW 
package and are kept on permanent file. 

Documentalion IS rn place for most of 
the existing storage facilities, although 
required scope and rigor is below current 
standards. 

Store limited volumes of biological waste 
to allow for nuclide decay. 

Meet all applicable DOT and DOE 
regulations for shipping LLW on-site to 
SWSA 5 and 6. For future off-site 
shipments, labeling requests will be met 
as part of g.(l). 

Each storage facility in use will be 
assessed in terms of the performance 
objectives stated in this Order in the 
Waste Management Systems PA. New 
facilities will be developed to meet the 
performance objectives. 

Continue current practice for all future 
storage operations. 

Upgrades to existing documentation will 
be provided as part of ongoing 
improvements to the waste management 
system. New facilities documentation 
needs will be met under h.(l). 

Continue current practice. 

Ey 1992 

FY 1992 

FY 1994 

b 

FY 1m 

g g 

b b 

400K 2M 

b b 

300K b 

b b b 



DOE Order 582tb24, Chapter (continued) 
~ ~~ ~~ ~~ ~ ~ ~- 

Estimated cost 
Completion 

Requirement/Status Current practice Current plans date Expense Capital 

i. Disposal 

(1) Partial Compliance 

(2) Partial Compliance 

(3) Compliance 

(4) Partial Compliance 

( 5 )  Compliance 

(6)  f 

(7) Partial Compliance 

(8) Partial Compiiance 

Dispose of LLW using above-grade and 
&low-grade technoiogies. Draft PA 
indicates above-nrade technolov may 
achieve performance objectives: below- 
grade doubtful. 

Engineered GCD above- and below- 
grade technologies used for disposal of 
LLW. 

ORNL has a representative on Oversight 
and Peer Review Panel. 

Store greater-thanclass C waste on-site 
in retrievable stainless steel wells. 

Additional disposal requirements are 
currently in practice. 

BRC waste has not been officially 
defined by Federal regulations. Suspect 
landfill operations is most applicable 
area. 

The IWMF is being constructed in 
conformance with this requirement. 

The IWMF is being constructed in 
conformance with this requirement. 

PAS will be conducted for each disposal 
technology currently in use or planned 
for use in SWSA 6. New disposal 
facilities will be developed and 
implemented to meet the performance 
objectives. 

LLW classification limits will be 
determined for all new LLW facilities. 

A performance assessment team has 
been formed which has the responsibility 
for conducting performance assessments 
for all DOE-OR sites. 

Class L-IIIAV Below-Grade Storage 
Facilities are planned for construction. 

Requirements will be included in final 
WAC being developed under e.(2). 

Continue to follow BRC status of 
regulations pr0-d by NRC. 

Begin owration of IWMF. 

Construct IWMF in accordance with this 
requirement. 

FY 1993 

FY 1992 

F T  1989 

FY 1994 

FY 1992 

FY 1994 

FY 1992 

FY 1992 

750K 

h 

d 

506)K 

h 

h 

2M 

h 

d 

2.2M 

h 

la 

b 

1.1M 



DOE order 5820% Chapter IU (continued) 

Estimated cost 
Completion 

Requrrement/Status Current practice Current plans date Expense Capital 

(9) Partial Compliance Operation of dlsposai facilities are Discontinue disposal of LLW in FY 1992 200K b 
generally in compliance with this 
requirement, although improvements 
need to be made in administrative 
cwtrols. 

excavations. Upgrade operations 
procedures and training programs. 

J. Disposal Site ClosurePost Closure 

(1) Partial Compliance 

(2) Partiai Compliance 

(3) Partial Compliance 

(4) Compliance 

(5) Partial Compliance 

Closure/post closure plans are being 
developed for the active areas of 
SWSA 6, but not the Class I1 IWMF. 

Residual radioactivity levels are 
considered in closure planning for 
inactive portions of SWSA 6 and will be 
considered for the rest of the site in 
compliance with this requirement. 

Maintenance and surveillance, and 
performance nioiiitoring systems in place 
to determine if corrective measures are 
required for disposal sites or individual 
units. Corrective actions for current 
GCD silos are being implemented. 

The EPA has elected to enforce 
regulatory requirements for remedial 
response activities to inactive disposal 
facilities, sites, and units through 
RCRA 3004(u) and CERCLA (SAKA). 

Existing protocol requires that all closure 
plans for inactive, active, and new LLW 
disposal facilities be reviewed by 
DOE-OR 

Closure/post closure plans will be FY 1996 2SOK b 
develowd for Class I1 IWMF. 

Incorporate residual radioactivity FY 1992 i i 
requirements in development of closure 
plans under j.( 1). 

Continue to implement corrective actions FY 1992 2M b 
for SWSA 6 GCD silos and other 
disposal units, as required. 

Inactive site closure and post-closure FY 1989 b b 
care is provided through the DOE 
Energy Research Program. 

Continue current practice. Fy 1994 i i 



DOE Order 582%2A, Cbpter IIIL (continued) 

Estimated cost 
Conipletion 

Requirensent/Status Current practice Current plans date :Expense Capital 

(6) Compliance This requirement will be included as part Continue current practice. 
of closure/post closure plans for existing 

i 
and new disposal sites and facilities. 

k. Environmental Monitoring 

(1) Partial Compliance ORNL LLW TSD operational facilities Entire environmental monitoring Fi 1994 2M 2M 
have environmental monitoring programs program undergoing review. Will 
that provide adequate control Over 
environmental releases. Improvements DOE Order 5400.1 and requirements of 
to this program must be made, however, 
to conform to DOE Order 5484.1, 
k.(2-4) of this Order, and the recently 
issued DOE Order 5400.1. 

eventually come into compliance with 

this Order. 

(2) Partial Compliance Majority of LLW TSD operational k 
facilities have environmental programs 
that assess effluent releases, radionuclide 
migration, and changes affecting long- 
term performance. 

( 3 )  Partial Compliance Preoperational monitoring determines k 
operational monitoring requirements. 
Operational monitoring status 
reevzluated on periodic basis. 

(4) Partial Compliance Majority of LLW TSD operational k 
facilities have environmental monitoring 
programs designed to detect significant 
changes that may compromise 
performance so corrective actions may 
be Implemented. 

FY 1994 k k 

F Y  1994 k k 

FY 1994 k k 



DOE Order 582024 chapter HI (continued) 

Estimated cost 
Completion 

Requirementbtatus Current practice Current plans date Expense Capital 

I. Quality Assurance 

(1) Partial Compliance 

m. Records and Reports 

(1) Partial Compliance 

(2) Partial Compliance 

LLW management activities are being 
performed under an active QA program. 
However, significant upgrades to this 
program must be made in accordance 
with applicable elements of ANWASME 
NQA-1 and DOE Order 5700.6B. 

ORNL maintains a record keeping 
system that documents waste was 
properly classified, treated, stored, 
shipped, or disposed of. 

Waste manifests accompany all waste 
packages from initial generation to final 
disposition and contain the information 
necessary to determine adherence with 
WAC for TSD activities. 

Continue to bring all LLW waste FY 1994 800K b 
management activities into compliance. 
New facilities will be brought on-line 
with NQA-1 QA programs in-place. 

Upgrade data system to increase 
reliability and retrievability of data. 

FY 1992 S00K 400K 

Improved manifest will be developed to F Y  1990 g 
conform with new WAC and data base 
management requirements. 

13 M 11.4M - TOTALS 

“See b. (1-2). 
’Not applicable. 
‘See a.( 1). 
%ee b.( 1). 
‘See b.( 1-3). 
Jsee c.(I). 
BSee d.( I}. 
‘See e.(2). 
‘See f.(l). 
’See j.( 1). 
‘See k.( 1). 
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DOE Order !93202A, Cbper V, 

Estimated cost 
Completion 

Requirementfiratus Current practice Current plans date Expense Capital 

a. General 

(1) Partial compliance The D&D Program maintains list of 
inactive contaminated facilities. Major 
radioactive operations maintained on file 
and reviewed by appropriate committees 
periodically. 

Pertinent operational records for future use 
in preparing decommissioning plans are in 
permanent files. 

( 2 )  Compiiance 

(3) Partial Compliance Decontamination and decommissioning 
activities are taken into consideration for 
new facilities (see b. below). Existing 
facilities nearing shutdown are scrutinized 
very closely with respect to decontamination 
and decommissioning activities. 

(4) Compliance 

( S )  Compliance 

(6) Compliance 

Inactive facilities have been identified and 
assigned a program sponsor. Maintenance 
and surveillance and decommissioning 
responsibiIities have been assigned. 

Responsibilities for contaminated facilities 
have been assigned specific programs 
throuoh negotiation. 

Facilities identified as DP, NE (Nuclear 
Energy), or ER are pending acceptance into 
appropriate programs. 

Increasing emphasis will be given to I;Y 1991 a a 
obtaining informafion on programmatic 
association of operational contaminated 
facilities during periodic safety-related 
reviews. 

Continue current practices. a a a 

b 

Update specific program planning 
documents. 

Maintenance and surveillance plans and 
decommissioning plans are updated 
periodically to reflect most recent changes 
in responsibility. 

Pursue existing agreements and initiate new 
agreements. 

U 

Fy 1991 

a 

a 

U 

U 

a 

a 

a 

a 



DOE Order 5tLXCL4, Cbpm V (continued) 
~~ 

Estimated cost 
Completion 

Requirement/Status Current practice Current plans date Expense Capital 

(7) Compliance ORNL provides information, as available, lo Continue current practices. a a U 

update the decommissioning technology 
data base Remedial Action Program 
Information Center (RAPIC) as part of the 
ORNL D&D Program. 

b. Facility Design 

(1) Compliance All new facilities at ORNL are designed Continue current practices. 
with decontamination and decommissioning 
activities taken into consideration. New 
facilities are designed and constructed 
according to applicable requirements of 
DOE 6430.1 

c. Post-Operational Activities 

(1) Compliance Methodologies and procedures are in place Continue current practices. 
for identifying contaminated facilities and 
evaluating potential reuse or recovery of 
real property. 

(2) Compliance Inactive facilities are evaluated for 
acceptance through set standards and 
practices. Adequate maintenance and 
surveillance is performed before 
decontamination and decommissioning. 

Continue current practices. 

d. Decommissioning Project 
Activities 

(1) Partial Compliance ORNL colleccs characterization baseline Continue current practices. 
data to fulfill NEPA, RCRA, CERCLA, 
SARA, and detailed engineering 
requirements. 

a 

a 

C 

a 

U 

a 

a 

11.7M C 

E T  2010 240M 10M 



lX3E Brder 582024, chapter V (continued) 

d 

Estimated cost 
Completion 

Requirernent/Status Current practice Current plans date Expense Capital 

( 2 )  Partial Compliance ORNL has submitted a RCRA Facility d d d d 
Assessment (RFA) to proper federal 
agencies. Conduct environmental reviews 
when required. 

(3) Partial Compliance Decommissioning Project Plans are 
prepared for approval hy appropriate 
program offices. 

(4) Partial Compliance Facilities are decommissioned in accordance d 
with DOE-HQ guidance. Proper approvals 
are obtained and status reports submitted. 

prepared. Maintenance and surveillance is 
supplied if required, project data packages 
prepared. 

( 5 )  Partial Compliance Final decommissioning reports are d 

e. Qualky Assurance 

(I) Partiai Compliance Decontamination and decommissioning Continue current practices. Project QA 
costs are reflected in project budgets in 
d.( 1). 

activities are conducted in accordance with 
applicable elements of ANSI/ASME NQA-1 
and DOE Order 5700.6B. 

d 

a 

d 

Q 

d 

a 

TOTALS 255.7M 10M 

"Not applicable. 
bSee a.(6) and b. 
'See a.(3). 
dSee d.( 1). 
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WASTE MANAGFNENT 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 O W L  
Implementation Plan for DOE Order 5820.2.4 and will be updated annually and included in 
this O W L  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-High-Level Waste 

Not applicable to ORNL. 

(2) Sect, 3.O-Transuranic Waste 

(a) Sect. 3.2.c.3. Cite the Transuranic Waste Certification Plan and dates of issue. If 
not issued, give schedule for preparation, 

J. H. Smith e t  al., Oak Ridge National Laboratory Transuranic Waste Certification Program, 
ORNL/?M-l0322/€Z2, August 1990. R 

M. W. Tull, Waste Acceptance Criteria for Transuranic Waste porn 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 Storcige Faciliy? Building 7826, Oak 
Ridge National Laborafory (TN 18')o9ooo3), 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 Retrieva ble Drum Storage Facility, Building 7834, Oak 
Ridge National Laboratovy (TN 1890090003), preparcd 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-Hnndled Transuranic Concrete Cask Storage Faciliy, 
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. 

189 
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J. R. Trabalka, Buried TRU Waste and TRU-Contaminated Soils and O W L  Remedial 
Action Bogam Sites; Prop-am Strategy and Long-Range Planning, ORNLIRAP-8, July 
1987. 

Buried TRU Waste and TRU-Contaminated Soils at Oak Ridge National Laboratory, 
ORNLIRAP-24, September 1987. 

(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. 

Perfoimance L4ssessrnent for Continuing and Future Operations at SWSA 6, draft, 
Martin Marietta Energy Systems, Oak Ridge National Laboratory, September 1990. 

(b) Sect. 4.2.e.l. 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. 

(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 Certzpcation Program Plan for 
Solid Low-Level Radioactive Waste, draft, ORNI,fTM-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 forecast. 

No GTCC waste was disposed at ORNL this fiscal year. 

( f )  Sect. 4 2 . 8 .  Cite major NEPA documentation supporting selection of any new 
disposal sites. Give schedule of preparation for appropriate documentation for the 
next year. 

R 

A draft EIS is currently in preparation by NUS Corporation for DQE-OR that will 
address waste management activities on the ORR. This draft EIS will include the siting of 
proposed new LLW facilities- 
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(g) Sect. 4.2.j.1. Cite closure plans for LLW disposal sites and dates of issue. Give 
schedule of preparation for anticipated reports. 

Closure Plan Revision for Solid Waste Storage Area 6, draft, Lee Wan 8r Associates, Inc., 
April 1991. R 

(4) SeGt 6.O-DeconnmEEsi0ning of Radioactively Contaminated Facilities 

(a) Sect. 6.2.a.l. Cite field organization documentation where the complete listing and 
the jurisdictional program responsibility €or all contaminated facilities is recorded. 

T. W. Burwinkle, e t  al., Maintenance and Surveillance Plan for the O W L  Surplus Facilities 
Management Program and Defense Facilities Decommissioning Program FY 1990-1999, 
ORNL/RAP-51, January 1989. 

Memorandum, Troy E. Wade I1 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, 2988.  

(b) Sect. 6.2.c.l. Cite the post-operational documentation that records the potential for 
reuse and recovery of materials and equipment and the schedule for 
decommissioning contaminated facilities. 

T. W. Burwinkle e t  al., The ORNL Surplus Facilities Management Program Long-Range 
Plan Revision I, ORNLKM-S957/Rl, 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 Fucility Decommissioning 
Project Plan-Apnll984, ORNLKM-9018, April 1984. 

T. E. Myrick, R. W. Schaich and E W. Williams, Fission Product Development Laboratoiy 
Cell Decommissioning Roject Plun-August 1983, ORNL/TM-8779, August 1983. 

Storage Garden (303.7) Deconamissioning Project Plan, December 1990. 

Metal Recovery Facility Cell G Decontamination Project Plan, December 1991. 

(d) Sect. 6.2.d.5. List final radiological and chemical survey reports and project final 
reports, and show dates of issue. Show anticipated additions to this list for the 
coming year. 

R. W. Scbaich, Final Report on the Decontamination of the Curium Fabrication Facility, 
ORNLKM-8276, December 1983. 

3033 Storage Garden Decommissioning Project: Final Report, ORNL/ER/INT-3, May 19%. 
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