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Nuclear Energy 

National Environmental Policy Act 

National Emission Standards for Hazardous Air Pollutants 

newly generated 

New Hydrofracture Facility 

National Pollutant Discharge Elimination System 

National Priority List 

nuclear quality assurance 

Nonradiological Wastewater Treatment Plant 

outer diameter 

Oak Ridge Graphite Reactor 

Old Hydrofracture Facility 

Office of Operational Safety 

Oak Ridge Gaseous Diffusion Plant 

Oak Ridge Mixed Waste incinerator 

Oak Ridge National Laboratory 

Oak Ridge Operations 

Oak Ridge Reservation or Oak Ridge Research Reactor 

Occupational Safety and Health Administration 

performance assessment 

performance assessment limiting 
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LIST OF ACRONYMS (oont’d) 

PAM 

PCB 

PCBTS 

PSAR 

PVC 

PWS 

PWTDF 

PWTP 

QA 

R&D 

RAP 

RAPIC 

RCO 

RCRA 

REDC 

RFA 

R H  

RH-TRU 

RUFs 

ROD 

RPAT 

RTR 

RWMD 

S&M 

SARA 

sc 
SCF? 

SCMP 

SDWA 

SEG 

SFMP 

SI 

Performance Assessment Manager 

polychlorinated biphenyl 

PCB Tracking System 

Preliminary Safety Analysis Report 

plyvinylchloride 

process waste system 

Process Waste Treatment Disposal Facility 

Process Waste Treatment Plant 

quality assurance 

research and development 

Remedial Action Program 

Remedial Action Program Information Center 

Radiation Control Officer 

Resource Conservation and Recovery Act 

Radiochemical Engineering Development Center 

RCELA Facility Assessment 

remote-handled 

remote-handled transuranic 

Remedial InvestigationFeasibility Study 

Record of Decision 

Radiological Performance Assessment Team 

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 

segregation 

Surplus Facilities Management Program 

special interest 
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LIST O F  ACRONYMS (cont’d.) 

SLLW 

SNM 

SSP 

SWIMS 

SWMU 

SWSA 

TDDP 
TDHE 

TEX 

THWMR 
TRANSCOM 

TRU 
TRUPACT I1 

TSA 

TSCA 
TSD 

TVA 

uc 
WAC 

WACCC 

WCCF 

WAF 

WHPP 

WIPP 

WM 
WMO 

WMOG 

WMTC 

WOC 

wocc 
WSSRAP 

solid low-level waste 

special nuclear material 

Site Specific Plan 

Solid Waste Information Management System 

solid waste management unit 

solid waste storage area 

Tumulus Disposal Demonstration Project 

Tennessee Department of Health and Environment 

total estimated cost 

Tennessee Hazardous Waste Management Rules 
System to be used for tracking TRU waste shipments from ORNL to WIPP 

transuranic 

NRC-approved shipping package for CH-TRU waste 

Technical Safety Appraisal 

Toxic Substances Control Act 

treatment, storage, and disposal 

Tennessee Valley Authority 

uncertified or uncharacterized 

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 

Waste Management Operations 

Waste Management Operations Group 

Waste Management Technology Center 

White Oak Creek 

Waste Operations Control Center 

Weldon Springs Site Remedial Action Project 
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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 submit updates on the Waste 

Management Plans for all operations under their purview according to the format in Chapter VI OP the 

Order (Waste Management Plan Outline). These plans are to be submitted in December of each year 

and distributed to the DP-12, EH-1, and other appropriate DOE-Headquarters (Ha) organizations for 

review and comment. The Oak Ridge National Laboratory (ORNL) Waste Management Plan was 

prepared in response to this requirement. 

The paramount goal of the ORNL Waste Management Program is the protection of workers, the 

public, and the environment. A vital aspect of this goal is to comply with all applicable State, Federal, 

and DOE requirements. Waste management requirements for DOE radioactive wastes are detailed in 

DOE Order 5820.2A, and the ORNL Waste Management Program encompasses all elements of this 

Order. The requirements of this DOE Order, and other appropriate DOE Orders, along with applicable 

Tennessee Department of Health and Environment (TDHE) and U.S. Environmental Protection Agency 

(EPA) rules and regulations, provide the principal source of regulatory guidance for waste management 

operations at ORNL. 

The objective of the ORNL Waste Management Plan is to compile and consolidate, on an 

annual basis, information concerning how the ORNL Waste Management Program is conducted; which 

waste management facilities are being used to manage wastes; what forces are acting to change current 

waste management systems; what activities are planned for the forthcoming fiscal year (FY); and how all 

of the activities are documented. 

ORNL Waste Manasment  Activities 

Waste management operations are activities which minimize, treat, store, and dispose of all 

radioactive, hazardous, mixed and conventional wastes generated as a result of operations at active 

facilities. Routine waste management operations at ORNL are the direct responsibility of the Waste 

Management Operations Section within the Environmental and Health Protection Division (EHPD). 

The quantities of solid waste generated and handled at ORNL during FY 1989 are shown in 

Table 1. In addition to newly generated (NG) wastes, significant quantities of solid transuranic (TRU) 
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- waste and some low-level waste (LLW) and mixed waste from past operalions have been placed in long- 

term storage at ORNL. 

Table 1. Quantities of solid waste generated at ORNL during F T  1989 

Waste type Quantity 

Radioactive: 

TRU 
LLW 

Hazardous 

Mixed 
Conventional 

1,750 A3 

71,000 ft3 

270,000 lbs 

61,000 lbs 

780,000 ft3 

-_ 

Radioactive Waste Management 

ORNL radioactive waste management activities are primarily concerned with TRU waste and 

LLW. Small quantities of naturally occurring and accelerator produced radioactive material (NARM) 

are generated and managed as LLW. ORNL does not generate high-level waste (HLW), but stores a 

small quantity as a special-case (SC) waste. TRU waste is principally solid sIudge stored from previous 

operations, with a small amount of solid TRU waste currently being generated. Radioactive waste 

management operations include solid, liquid, and gaseous waste management activities. 

Solid TRU Waste. Since 1970, under DOE guidance, ORNL has been segregating and 

retrievably storing solid alpha-contaminated waste, pending the availability of approved permanent 

disposal. The Waste Isolation Pilot Plant (WIPP), located in New Mexico, is the planned DOE disposal 

facility for TRU Waste. Over the past several years, ORNL has been developing the procedures for 

certifLing TRU waste for disposal at the WIPP and has employed the Waste Examination and Assay 

Facility (WEAF) for non-destructive assaying (NDA) and non-destructive examination (NDE) of stored 

contact handled (CH) TRU waste. Significant quantities of sludges contaminated with TRU 
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radionuclides from past liquid waste operations are stored at  ORNL These sludges, which are primarily 

residual heels in tanks, are considered solid waste and will be processed as remote-handled (RH) TRU 

waste in the planned Waste Handling and Packaging Plant (WHPP) at ORNL. 

TRU waste at ORNL is stored in various facilities in the north area of solid waste storage area 

(SWSA) 5. Sludges are stored in the Melton Valley Storage Tanks (MVST), the gunite tanks, and other 

active and inactive tanks in the liquid low-level waste (LLLW) system at ORNL. 

Solid Jsv-bvel Waste. Until 1986, all solid low-level waste (SLLW) including LLW mixed with 

hazardous waste (primarily lead), generated at O W L  was disposed of on-site by shallow land burial 

generally in unlined trenches and auger holes. SWSA 6, which is the active SLLW disposal area at 

OWL, has been used for LLW disposal since the early 1970s. Starting in 1984, the practice of shallow 

land disposal on the ORR came under close scrutiny by Federal and State regulators and DOE officials. 

Major changes in the operation of SWSA 6 were initiated in 1986 including: (1) the exclusion of all 

mixed waste (including lead) for disposal in SWSA 6; (2) the use of greater confinement disposal (GCD) 

techniques such as concrete silos and lined auger holes for disposal of CH- and RH-LLW, and (3) the 

storage of some CH-LLW at the Oak Ridge Gaseous Diffusion Plant (ORGDP) and all mixed waste at 

ORNL. Currently, the LLW operating strategy at ORNL is the one initiated in 1986. Because of the 

disposal practices in SWSA 6 prior to 1986, some areas in SWSA 6 are being remediated under a 

Resource Conservation and Recovery Act (RCRA) interim status closure agreement, incorporating 

RCRA Section 3004 (u) provisions, with the TDHE. 

Current plans involve the phase out of the GCD below-grade disposal operations in SWSA 6 by 

May 1992 and the implementation of the Low-Level Waste Disposal Development and Demonstration 

(LLWDDD) strategy. The strategy developed by LLWDDD established "classes" of disposal technologies 

for managing on-site generated LLW, depending upon the specific isotopic composition and 

concentration in the waste. The five classes of LLW disposal technologies identified in the LLWDDD 

are as follows: 

(1) Bclow Rcmlatow Concern Waste - LLW that is suitable for disposal in a 

sanitary/industrial landfill facility and will not expose any member of the public to an 

effective dose equivalent of more than 4 mrem&ear at the time of disposal, 
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Class I Waste - LLW that is suitable for disposal using sanitary/industrial landfilf 

technology and will not expose any member of the public to  an effective dose equivalent 

of more than 10 mrembear at the time of disposal, 

Class JJ Waste - LLW primarily containing fission product radionuclides with half-lives 

of 30 years or less that is suitable for disposal in engineered facilities designed to isolate 

the waste from the environment and public for a period of time sufficient to allow the 

decay of radionuclides to such a level that any member of the public will not be exposed 

to an effective dose equivalent of more than 10 mrembear, 

Class III Waste - LLW consisting of radionuclides that have long half-lives and will be 

disposed of in facilities having intruder protection, 

class IV Waste - LLW not suitable for disposal on the Oak Ridge Reservation (ORR) 

and which would require either treatment to reduce contamination to a level consistent 

with any of the other four waste classifications or  shipment to an off-site disposal 

facility. 

Future disposal operations at SWSA 6 will gradually incorporate the LLWDDD strategy and 

utilize above-grade engineered tumulus disposal for the majority of SLLW disposed in SWSA 6. In the 

late 199Os, Class I and I1 Disposal Facilities will be placed into operation on the ORR, and SWSA 6 

will be closed. 

Solid SpeCiat-Case Waste. SC wastes do not fit into typical management plans for the three 

major waste types, and may 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. These five categories of SC waste include: (1) DOE comparable Greater- 

Than-Class-C (GTCC); (2) performance assessment limiting (PAL,); (3) uncertified or uncharacterized 

(UC); (4) noncertifiable, nontransportable TRU, and (5) high-level incidental waste (HLI). The special 

interest (SI) category is commercially held, DOE-owned radioactive material. This category, although 

not a waste category, has been included in the SC identification and characterization task in order to 

meet the needs of DOES 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 a 

detailed characterization of waste in each category. 

. . .T  ... 
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.-..,. Under the LLWDDD Program at ORNL, PA limitations for on-site disposal have been the 

principle consideration for SC waste, which includes Class 111 and Class IV waste. The exact segregation, 

storage, and disposal requirements for various categories of SC waste a t  ORNL have not been 

determined. During F Y  1990, ORNL will conduct an inventory of all existing and anticipated waste that 

falls into the SC categories. 

Liquid Low-Level Waste. ORNL employs two systems for handling and processing liquids that 

contain radioactive constituents; the LLLW system and the Process Waste System (PWS). The LLLW 

system handles waste solutions with a significant amount 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 plants, nuclear reactors, and the Process Waste Treatment Plant 

(PWTP). The LLLW system, which uses an evaporation system for volume reduction, processed 

approximately 340,000 gal of waste and produced 11,500 gal of concentrate in Ey 1989. The effluent 

was discharged to the PWS and the sludges were placed in storage in the MVST. 

Process Waste The PWS handles all liquid waste that contains trace amounts of radioactivity, 

heavy metals, and organics or  has the potential to be contaminated with these constituents. The process 

waste (PW) solutions generated by various program activities throughout ORNL are collected into 

central holding tanks and processed through a treatment plant which employs softening and ion exchange 

units to remove radionuclides. Effluent is released to White Oak Creek (WOC) via a National Pollutant 

Discharge Elimination System (NPDES) monitoring station. The system throughput is approximately 

70,000,000 galbear. Beginning in March 1990, the treatment plant effluent will be "polished" at  the new 

Nonradiological Wastewater Treatment Plant (NRWTP) prior to being released to WOC. In this same 

time frame, the nonradioactive process wastewater currently released to WOC will begin being collected 

and treated at  the NRWTP prior to release to the surface stream through a NPDES monitoring station. 

Operations and operational data for both the LLLW system and the PWS are monitored, controlled and 

recorded at the Waste Operations Control Center (WOCC). 

Gaseous Waste The three general types of radioactive air streams at ORNL include: 

(1) process off-gas streams, characterized as low-volume, potentially high-activity gas streams ffrom 

process vessels and from systems or  other sensitive areas where the release of radioactivity may be 

routine and of relatively high concentration; (2) cell ventilation (CV) air streams which are characterized 

as high-volume, low-activity gas streams from enclosed areas such as containment or  confinement areas, 

limited-access areas, and hot cells; and (3) laboratory hoods and individual vents which provide 
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controlled ventilation for laboratory-type operations or exhaust from vessels that are vented through 

appropriate pollution control devices at the source location. 

Seven CV systems with stacks are currently used for discharging CV air and process off-gas 

containing gaseous radioactive effluents. The basic equipment used in most of the CV systems that 

discharge to major stacks includes filters, fans, and the ducts used to transport air. Radiation monitoring 

instruments are connected to either the stacks or ducts entering the stacks. Where conditions dictate, 

charcoal absorbers or chemical scrubbers are used in the process off-gas streams to remove reactive gases 

such as halogens and acidic vapors prior to discharge to the cell ventilation system. For short half-life 

radionudides, 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 gases are not considered practical. The off-gas from the process is monitored before 

being discharged to the plant off-gas system. 

In addition to the major stacks, a number of individual vents are used at ORNL, through which 

small quantities of radioactive material may be discharged. Located throughout the ORNL facilities, 

these sources are mainly vents from storage tanks and exhausts from hoods and glove boxes used for 

individual small-scale experiments and analytical chemistry work 

Many of the facilities for handling radioactive gas emissions have been in operation for over 

20 years. Generally, the equipment that is accessible has been maintained in good working condition. 

Some systems have undergone significant upgrading through a Line Item (Ll) capital project initiated in 

1981. Since radioactive air emissions from ORNL facilities are in compliance with existing regulations, 

the program strategy is to identify and implement system upgrades needed to ensure continued 

regulatory compliance and to meet DOE "as low as reasonably achievable" (ALARA) objectives. In 

addition, potential regulatory changes or new regulations are evaluated to determine if additional 

upgrades or new equipment will be required for future compliance. 

Hazardous Waste Management 

The RCRA is the primary force guiding ORNL hazardous waste management operations. The 

State of Tennessee has developed and implemented regulations essentially equivalent to those of the 

EPA, which are addressed in the Tennessee Hazardous Waste Management Rules (THWMR). At 

ORNL, hazardous wastes include those regulated by the RCRA and the Toxic Substances Control Act 
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- (TSCA), medical and infectious wastes, and other wastes that ORNL determines as representing a 

substantial hazard to personnel or  to the environment if improperly managed. 

Solid and Liquid Hazardous Wastes. ORNL's diverse R&D activities produce a large number of 

widely varied waste streams, with nearly all the characteristically hazardous and listed hazardous wastes 

defined by the EPA andlor TDHE appearing on ORNL's RCRA Part A permit application. ?pically, 

hazardous wastes consist of spent experimental chemicals, waste oils, and process chemicals that have 

exceeded their shelf lives. Since containerized liquid or  gaseous wastes are considered "solid" wastes by 

EPAlTDHE and are subject to solid waste rules, liquid and gaseous (containerized) and solid hazardous 

wastes are managed similarly at ORNL Approximately 270,000 lbs of hazardous waste was generated at 

ORNL in FY 1989. 

The 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 of the ORNL management strategy. Waste treatment is provided on- 

site at  the Acid Neutralization Facility for bulk non-nitrate acid and at the Chemical Detonation Facility 

for explosive wastes. 

Several facilities are currently used for the short-term storage of hazardous waste at ORNL. 

The majority of waste is stored in 55-gal drums in Building 7652, with a capacity of 15,120 gal. 

Inventories of waste in the various storage facilities vary monthly since these areas are used for staging 

the waste for final disposition. Additional hazardous waste storage Eacilities are located in the 

Hazardous Waste Management Area off the Health Physics Research Reactor (HPRR) Access Road at 

ORNL. 

Gaseous Waste. 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 (Le., away from inhabited areas) off Ramsey Drive and the Melton Valley Access Road at ORNL. 

Mixed Waste Management 

Mixed waste contains both hazardous and radioactive components. Currently, the hazardous 

components of mixed wastes is defined and regulated under RCRA and the radioactive components 

under the AEA Regulation under both of these Acts has evolved because the handling and disposing of 





mixed wastes involve both toxic and radioactive hazards and because no regulatory program deals 

specifically with mixed wastes. DOE Order 5400.3 states that "whenever any hazardous waste identified 

or listed in 40 CFR 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 R C U "  

Common examples of mixed waste at ORNL are cleaning fluids removed from systems operated 

in contaminated environments, as well as scintillation fluids which 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 polychlorinated biphenyls (PCBs), corrosives, poisons, and other flammables. Since containerized 

liquid wastes are considered "solid" wastes by E P O H E  and are subject to respective solid waste 

regulations, both solid and liquid mixed wastes are managed in similar manners at ORNL. 

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 or planned at this time. Until methods become available, these wastes must be stored on-site. 

Additional characterization and evaluation is needed to determine whether some of these wastes may be 

accepted for treatment at the Oak Ridge Mixed Waste Incinerator (ORMWI) at ORGDP. 

Mixed waste storage availability at ORNL is severely limited at the present time. Drum storage 

for mixed waste is currently provided in Building 76.54 and Facility 7507W. Bulk storage of mixed waste 

oils is provided by three tanks at Buildings 707.5, 7830, and 7860. Building 7654 has been filled to 

capacity and Facility 7507W is nearing capacity. To relieve this congested condition, the near-term use 

of storage space at ORGDP and other options are being investigated. 

Conventional Waste Management 

Conventional waste at ORNL includes both the solid and liquid portions of wastes generated 

from sanitary sewage, steam plant operations, coal yard runoff, general refuse, and construction debris. 

The S a t e  of Tennessee regulates these waste streams at ORNL via the Tennessee Solid Waste Disposal 

Act and ORNL's NPDES permit under the Clean Water Act (CWA). 
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Solid waste Conventional solid wastes which 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, general refuse collected in trash cans and dumpsters, sewage sludge and construction 

debris. The volume of general refuse is estimated to  about 60 yd3 per normal working day, with fly ash 

and sludge from coal pile runoff accounting for approximately 12 yd3/day. 

Other than the equipment used for the compaction of general refuse, no treatment or storage 

facilities currently exist a t  ORNL for the handling of conventional solid waste. The majority of ORNL 

conventional waste is now directed to the Centralized Sanitary Landfill 11 (CSLF II), which is located on 

Chestnut Ridge, south of the Y-12 Plant site and about six miles east of ORNL. Approximately 

400-500 yd3 of soil, rock, and concrete mixtures are deposited in the ORNL Recontour Area near 

Building 1OOO. 

Liquid waste. Conventional liquid waste includes non-radioactive waste streams which are 

discharged, either directly or following treatment, to WOC. These sources at ORNL 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 20 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 sludge drying beds. Upgrading the sewage treatment plant was completed in 

September 1985. Most of the storm sewer system is constructed of reinforced concrete piping and 

contains catch basins that drain areas in Bethel and Melton Valleys. 

Acidic rainwater runoff from the ORNL Coal Storage Yard is collected in a clay-lined basin. 

Neutralization of the acid with lime in the CYRTS causes precipitation of contaminants that have been 

leached from the coal pile. The precipitated solids are disposed of in the CSLF 11. 

Decommissioning of Radimctiveh 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). In general, D&D activities are concerned with 
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facilities such as reactors, hot cells, prowsing plants, some LLLW storage tanks and other structures 

from which there have been no known releases. 

The ORNL waste management activities associated with decommissioning of radioactively 

contaminated facilities can be divided into four areas: operational facilities, inactive or surplus facilities, 

future facilities planning, and D&D activities. Radioactively contaminated facilities that are currently 

operational are the management responsibility of the 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 these inactive facilities is to: (1) maintain and 

monitor these facilities to ensure 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) plan for 

D&D of these facilities. ORNL has approximately 70 identified surplus facilities. 

The goals of D8D are to: (1) decontaminate facilities designated for reuse to the extent 

necessary for compliance with approved health and safety standards; and (2) decommission all other 

facilities in accordance with the requirements set forth in an approved environmental compliance plan. 

Several ORNL facilities have undergone D&D over the past 5-10 years, with several D&D projects 

currently in progress. Planning for D&D will be an integral part of the design of all future facilities at 

ORNL. 

Over the past several years, the awareness of environmental concerns has increased, and major 

environmental legislation has been enacted at both the Federal and State levels for controlling existing 

and potential sources of pollution. As a result of this changing regulatory environment, recent 

inspections, audits, and reviews have been conducted. These have revealed the need to accelerate 

activities that protect ORNL employees, the general public, and the environment on a more 

comprehensive basis, particularly through ALARA directives. Facilities for treatment of discharges are 

being constructed or upgraded, and results of earlier disposal practices are being addressed. 

Waste management requirements at ORNL are imposed by Federal and State regulations as well 

as Executive and DOE orders. The AEA and RCRA are the principal driving forces behind their 





~- implementation. The AEA regulates research and development activities related 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 of the Federal program. The State of Tennessee has exercised this option and 

has an approved hazardous waste management program. 

Several regulatory and institutional uncertainties will impact waste management activities at 

ORNL in the future. The delay in the operation of the WIPP will require the construction of new 

storage facilities for CH-TRU waste. Currently, the facilities used to store CH-TRU are permitted 

under RCRA interim status. Closure of these facilities is required to be initiated by November 1992. 

The construction of new RCRA-permitted storage facilities is planned, however, meeting the November 

1992 deadline may be difficult. Due to recent changes in the WIPP Waste Acceptance Criteria (WAC), 

transportation requirements, and the recent specification for sealing TRU waste packages, virtually all of 

ORNL's CH-TRU waste (2,400 %-gal drums) will require repackaging prior to shipment. This effort 

will require the construction of a new repackaging facility. 

SLLW at ORNL, is currently disposed of in SWSA 6 which is regulated under RCRA 

- Section 3004(u). Regulatory compliance requirements under RCRA will cause the cessation of all 

disposal operations in SWSA 6, with the exception of the above-grade engineered disposal (tumulus) by 

May 1992. During FY 1990, a preliminary radiological PA will be conducted for 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 stated in DOE Order SS20.2A. If the performance objectives 

are not met, these disposal operations will require modification. Some portion of the SLLW currently 

being disposed of in SWSA 6 may be categorized as PA limiting, and require storage until suitable sites 

become available for disposal. 

The DOE Oak Ridge Operations (ORO), EPA Region IV, and the TDHE are presently 

negotiating a Federal Facilities Agreement (FFA) prior to the final listing of the ORR on the National 

Priority List (NPL) scheduled for December 21, 1989. The agreement establishes a procedural 

framework and schedule for developing, implementing, and monitoring appropriate response actions at 

the site in accordance with the Comprehensive Environmental Response Compensation and Liabiliry Act 

(CERCLA), National Contingency Plan (NCP), National Environmental Policy Act (NEPA), and 

Tennessee regulations. 





This agreement deals primarily with issues related to environmental restoration which are not 

covered within the scope of this plan. However, the agreement establishes requirements for the LLLW 

system with regard to integrity and containment release/detection assessments. Most of the LLLW 

system at  ORNL consists of singly-contained tank systems that were installed over 25 years ago. 

Although the tank systems were designed in a manner to prevent releases to the environment, small 

leaks were considered acceptable. In addition, most components comprising individual tank systems were 

never designed with the objective of providing the capability for performing high precision leak testing 

analysis, as required in the F A ,  ORNL anticipates that many tank systems may fail to meet the 

requirements contained in the P A ,  which will require their removal from service. In response to this 

impending regulatory issue, contingency planning and impact assessments have been initiated. 

With regard to mixed waste, DOE is required by the land disposal restrictions (U)R) of 

40 CFR 268 to treat hazardous wastes to specified concentration levels or  by EPA-specified methods 

before land disposal. Many 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 

until appropriate treatment methods become available. However, RCRA Section 30040) 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 268.50 places the burden of demonstrating noncompliance upon EPA during the first year of 

mixed waste storage, and the burden of demonstrating compliance upon the waste storer (DOE) after 

one year. The LDR regulations are being implemented in five phases, and the first two phases are 

already in effect. ORNL has identified limited quantities of mixed waste in storage which has been 

determined to be noncompliant with the current LDR storage requirments. This information has been 

furnished to DOE-HQ in support for the preparation of the national report on radioactive mixed waste, 

as required by the Rocky Flats Federal Facilities Compliance Agreement. 

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

uncertainties that will impact waste management activities a t  ORNL during FY 1990 and many years 

thereafter. The ORNL Waste Management Operations Section attempts to respond to these issues and 

uncertainties in a proactive manner. Many capital projects that will be required to address these issues 

have already been identified and are in various stages of design and construction. 





Major Waste Manapement Accomplishments for FY 1989 

During FY 1989, significant accomplishments were achieved in the treatment, storage and 

disposal (TSD) of solid radioactive waste. The TRU Waste Certification Program continued to 

participate in national program activities to remain abreast of developments that will alfect eventual 

shipment of ORNL waste to the WIPP. Certification documents for stored CH-TRU and NG RH-TRU 

waste were revised and reissued in response to comments from the WIPP Waste Acceptance Criteria 

Certification Committee (WACCC). A status report of the ORNL TRU Certification program was 

issued in FY 1989. The ORNL draft SLLW certification strategy was also issued in FY 1989. This 

strategy outlines an  innovative approach to meeting the challenge of segregating and certifying ORNL's 

diverse waste and puts ORNL in the lead in the development of such a program for national 

laboratories. 

Installation of the box real-time radiography (RTR) unit at the WAF was completed. After 

check-out and calibration of the unit is completed, ORNL will have the capability to non-destructively 

inspect SLLW and TRU waste packaged in either drums or  boxes. 

Development support for the WHPP continued as a high priority item. WHPP is now scheduled 

as an FY 1993 LI project. Significant progress has been made on the slurry flowsheet development effort 

with respect to microwave processing, sludge mobilization, slurry transport, slurry processing, and 

conventional evaporation techniques. Planning for development efforts related to solids and mechanical 

processing in the WHfP has also been initiated. The Preliminary Conceptual Design Report (CDR) and 

the Preliminary Safety Analysis Report (PSAR) for the WHPP have been completed and transmitted to 

DOE for review. 

Loading of Tumulus I continued without operational incident or impact on the environment, 

with over 200 vaults having been placed on the pad. The tumulus demonstration annual monitoring 

reports for 1988 were issued in June 1989. These reports covered both environmental and personnel 

monitoring, and concluded that no evidence of environmental impact was detected through the reporting 

period and that craft personnel exposures were limited to ALARk The excellent operating and 

monitoring record to date continues to support the selection of the tumulus concept as the reference 

disposal technology for the ORR. 





.- ... With the recognition that some early GCD concrete silos were deficient in providing isolation of 

disposed waste from the groundwater, a corrective action demonstration was planned and executed in 

FY 1989 that filled the void space of one silo with a particulate grout. A similar demonstration using a 

chemical grout was delayed by a TDHE assessment of its acceptability. The results of the demonstration 

will dictate the approach used to prevent the leakage of groundwater into the concrete silos. 

Strategy development and planning for the upgrade of the LLLW system and the PWS continued 

during FY 1989. Design continued on various systems for the Bethel Valley LLLW Collection and 

Transfer (CAT) System Upgrade. This F T  1988 LI project is now scheduled for design completion in 

March 1990. 

Sampling of the active LLLW concentrate tanks was performed in September 1989. This task 

was performed in support of forthcoming waste solidification regulatory issues and WHPP development 

efforts. Samples of both the supernatant and sludge from each tank were obtained, with results currently 

pending. 

The LLLW and TRU waste sludge management strategy continued to be implemented, with 

near-term focus on contingency planning and implementation of the in-tank evaporation process for 

LLLW volume control. A contingency plan was issued to DOE in May 1989 that discusses prioritization 

of selected contingency plans/options under each scenario. The first phase of in-tank evaporation 

(operation at ambient temperature) was initiated in September 1989. 

... 

ORNL also developed an innovative strategy to upgrade the process waste treatment system that 

will result in significant cost reductions, more timely implementation of upgrades, and improved effluent 

quality. The strategy will coordinate the functions of the NRWTP and the PWTP to more effectively 

utilize equipment and eliminate the need for a L1 project. 

Hazardous, mixed, and conventional waste operations continued to perform in an exemplary 

manner. During FY 1989, the hazardous, SLLW mixed, and TRU mixed waste management activities 

received excellent reviews by the TDHE and EPA in RCRA compliance audits. 

The tie-in and operational start-up of the MWTP Collection System was completed in May 

1989. Start-up of the facility allowed the open collection ponds in Melton Valley and the equalization 

pond in Bethel Valley to be eliminated as active components of the process waste system. Work is 

.... 
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continuing toward completion of NPDES attainment levels for water discharges from the facility. 

"Compliance Attainment" is scheduled for March 30, 1990. 

Surveillance at all ORNL inactive waste management areas and surplus radioactively 

contaminated facilities was conducted during FY 1989 without any unusual occurrences or  reportable 

incidents. An updated (1990-1999) maintenance and surveillance (M&S) plan for the ORNL Surplus 

Facilities Management and Defense D&D Programs was completed and published during 1989. New 

upgraded facility radiation and contamination monitoring equipment has been installed at the 

Homogeneous Reactor Experiment (HRE). The cleanup and removal of contaminated materials and 

other sludges from the Graphite Reactor fuel transfer canal was completed. Inventory and removal of 

the radioactive sources remaining in the canal is scheduled for FY 1990. Funding was received mid-year 

to D&D the 3033 Storage Garden Facility. Planning documents for this project are in preparation, and 

the preiiminary site assessment work began in August 1989. The project is scheduled to be complete in 

mid-FY 1990. Both CV stack fans at the Molten Salt Reactor Experiment (MSRE) were replaced in 

addition to upgrading surveillance instrumentation. 

The ORNL Implementation Plan for DOE Order 5820.2A was developed and issued in 

April 1989. This plan outlines the actions, with corresponding schedules and budgets, for bringing 

ORNL into compliance with the Order by Fy 1994. The 1988 annual report of ORNL waste reduction 

activities was expanded to include all waste categories, and the Waste Reduction Plan was also updated 

and reissued to be consistent with EPA regulations and DOE orders. 

During FY 1989, five RCRA permit applications were extensively revised and/or updated. 

Permit applications for the RH-TRU Retrievable Storage Facility and the Chemical Detonation Facility 

were completely rewritten. Draft permits for both facilities have been issued by TDHE providing ORNL 

with the specific criteria for operation in accordance with applicable regulations. Final permits have not 

been issued for these facilities. 

As increased importance is focused on waste certification, ORNL's program for certifying waste 

generator personnel has served as an important interface between the waste management organization 

and ORNL generators. ORNL has programs for TRU waste, SLLW, hazardoudrnixed waste, and waste 

minimization. During FY 1990, modules will be presented regularly, and graded tests will serve as the 

basis for certifying the generator. Also, personnel responsible for completing environmental safety and 

health forms have been given specific training on the requirements of form preparation. 





A study of ORNL's solid waste data base systems was initiated during FY 1989. An evaluation 

of user needs and systems capabilities was completed. Discrepancies between needs and capabilities will 

be addressed during FY 1990. 

The quality assurance (QA) status report for waste management operations was issued in 

FY 1989. This report indicated that QA activities are being effectively integrated into the operational 

activities ensuring compliance with Nuclear Quality Assurance (NQA)-1 and DOE Order 570.6B. 

Significant progress was made during FY 1989 in writing, updating, and issuing formal operating 

procedures for waste management activities at  OWL. Procedures for hazardous waste operations were 

issued in April 1989. Revised solid waste operating procedures were issued in August 1989. Updated 

liquid and gaseous waste operating procedures are in various stages of preparatian, review, or approval. 

Planned Waste Management Activities for FY 1990 

During FY 1990, the TSD of radioactive, hazardous, mixed, and conventional wastes will 

continue to be managed as described in this plan. Activities for managing TSD waste management 

systems include routine operations, maintenance, and operational monitoring. Comprehensive strategic 

- planning will continue and the design and construction of new facilities or the upgrading of existing 

facilities will proceed in order that ORNL may continue to manage these wastes in a compliant manner. 

Some key waste management activities scheduled for F Y  1990 are summarized below. 

The certification and preparation for shipment of CH-TRU waste to the WIPP for ultimate 

disposal will continue and the TRU Waste Management Strategic Plan for ORNL will be issued. 

Technology development for the WHPP will proceed as scheduled. Waste in the MVST will be 

characterized and microwave evaporation and solidification will be demonstrated. Technology 

development will continue for the slurry treatment, mobilization, and solidification for the RH-TRU 

sludges contained in the MVST. These sludges will be processed at the WHPP when operational. 

Construction of the TRU-SLLW Staging Facility, as well as the preliminary design for the new CH-TRU 

Storage Facility and the RH-TRU Storage Bunker I, will be completed in F'Y 1990. 

Construction of Tumulus I1 will be completed, with operations scheduled to begin by July 1990. 

The design of the SWSA 6 Staging Facility will be completed and the contract for the construction of 

the proposed Class I1 IWMF will be awarded in FT 1990. 





An FFA Compliance Plan for the Active LLLW Tank Systems will be developed and 

implementation initiated during Fy 1990. LI project upgrades to the LLLW system are required for 

compliance with the anticipated provisions of the WA. These projects are required to replace major 

sections of the existing singly-contained LLLW tank systems which have been in service for more than 

30 years. During 1990, the detailed design for the Bethel Valley LI project will be completed, and the 

CDR for the Melton Valley LI project will be completed. The LLLW systems analysis has been 

initiated to optimize treatment and identify stabilized waste forms acceptable for on-site SLLW disposal. 

Activities supporting design for PWTP improvements are currently underway. Several facility 

upgrades will be implemented during F Y  1990 to reduce the quantities of secondary wastes generated by 

these facilities. Sludge drying and handling improvements will be investigated for the PWS sludge and 

volume reduction and handling improvements will be investigated for the sludge resulting from the 

CYRTS. Also, the NRWT'P will be considered for secondary waste stream handling upgrades. 

Capital project planning will continue during FY 1990 for the upgrade of stack fans and 

monitoring equipment, the installation of new liners for the sanitary sewage treatment ponds, and the 

upgrade of the meteorological and ambient air monitoring network. The ORNL Stack and Vent Survey 

will be updated and remote inspection of ventilation ducts will be conducted to evaluate their structural 

integrity. 

Routine M&S will also continue for surplus facilities a t  ORNL Routine M&S consists of 

scheduled inspections, radiological surveillance, and periodic maintenance as a result of inspections and 

monitoring. 

ORNL waste certification programs encompass TRU waste, SLLW, LLLW, process waste, 

hazardous and mixed waste, and medical/infectious waste. The goals of the programs are generally to 

develop and document WAC that include all regulatory considerations for each waste category and 

ensure that wastes are segregated and packaged to meet these criteria. ORNL's programs for 

certification of different types of wastes are in varying stages of development. During FY 1990, draft 

certification plans will be issued for SLLW, solid conventional waste, and hazardous and mixed waste. A 

certification plan for medicafinfectious wastes will be developed. 

. . . ... 





ORNL formally established a waste reduction program in 1985. Since that time, increased 

priority has been given to this area, with the appointment of a Waste Reduction Coordinator, Waste 

Reduction Representatives from each division, and increased funding. A major challenge in this area is 

the quantification of waste reduction in a non-production facility that is composed of over 350 individual 

R&D laboratories. Waste streams are small and diverse, and research activities change frequently, with 

no quantifiable "product" against which to measure waste generation. ORNL has thus based its Waste 

Reduction Program primarily on educating and motivating its staff. During F'Y 1990, the annual Waste 

Reduction Report will be issued and the ORNL Waste Reduction Plan will be revised. 

Demonstrations of GCD technologies for SLLW will continue for both The tumulus (above- 

grade) and the concrete silo *low-grade) techniques in SWSA 6. These disposal assessments include 

the operational and environmental performance of the technologies over a multiyear demonstration 

period. The disposal capacity for Tumulus I will be depleted during Ey 1990. 

Regulatory compliance for the operation of waste management systems will be ensured during 

FY 1990 through the development and continued revision of the required regulatory permits and reports, 

internal audits, certification programs, operational and active systems effluent monitoring. In addition, 

activities for Fy 1990 waste management support systems include preparation of enhanced safety and 

QA documentation, and continued operator training. 





1. INTRODUCITON 

Waste management requirements at ORNL are imposed by Federal and State regulations, as 

well as Executive and DOE orders. The AEL4 and the RCRA are the primary driving forces behind 

their implementation. The AEA regulates research and development activities related 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 of the Federal program. The State of Tennessee has exercised this 

option and has an approved hazardous waste management program. 

The basic regulation that governs management of radioactive waste at ORNL is DOE 

Order 5820.2% Radioactive Waste Management. This order establishes requirements to assure that all 

DOE operations involving management of radioactive waste, waste byproducis, and surplus facilities are 

conducted in a manner that will ensure protection of public health and safety in accordance with DOE 

Order 5480.1B, Environmental Protection, Safety, and Health Protection Program for DOE Operations. 

I Order 5820.2A has four major subsections which address specific implementing procedures and 

requirements related to decontamination and decommissioning of surplus facilities. Several other DOE 

orders referred to in Order 5820.2A have supplemental and related requirements. The ORNL Waste 

Management Plan has been prepared to comply with the specific requirements outlined in DOE 
Order 5S20.2A 

1.1 OBJEcJrrvEs 

Waste management operations are activities which minimize, treat, store, and dispose of all 

radioactive, hazardous, mixed, and conventional wastes generated as a result of o,perations at active 

facilities. These operations are based on a series of waste management objectives. The objectives of the 

ORNL Waste Management Program are: 

e to manage the TSD of solid, liquid, and gaseous wastes in a manner that ensures the 

health and safety of the on-site personnel, and the protection of the public and the 

environment, 

1 
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. to ensure that the generation, treatment, storage, transportation, and/or disposal of all 

wastes and is accomplished in a manner that minimizes the generation of such 

wastes, and 

to ensure that the generation, treatment, storage, transportation, and/or disposal of all 

wastes comply with all applicable Federal, State and local environmental, safety and 

health regulations. 

The objective of the ORNL Waste Management Plan is to compile and consolidate, on an 

annual basis, 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 Fy, and to provide information on how all of 

these activities are documented. 

1.2 PURPOSE 

DOE Order 5820.2& Radioactive Waste Management, which was promulgated in final form on 

September 26, 1988, requires ORNL to prepare and submit a plan outlining its waste management 

activities for the minimization, treatment, storage, and disposal of waste to appropriate DOE-HQ 

program organizations. This plan has been prepared to fulfill this requirement. 

13 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, TRU, hazardous, and 

mixed waste. Although not specifically required by Order 5820.2A, this plan also addresses SC waste 

and conventional waste (e.g., sanitary waste). ORNL does not generate HLW, but does store a small 

quantity as SC waste. ORNL generates small volumes of waste containing NARM. NARM wastes at 

ORNL are managed as LLW in accordance with DOE Order 5820.2A guidelines. 

- 

This plan is organized into eight primary sections with a supporting appendix. The first two 

sections provide basic information about the ORNL site and the principal organizations at ORNL and 

DOE-OR0 involved in waste management activities. The remaining sections address the management of 

the various types of waste (Le., radioactive, hazardous, mixed and conventional), provide an ovcMew of 
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the decommissioning of radioactively contaminated facilities, and discuss waste management support 

activities at ORNL. Each section provides an overall summary of the waste categorization, a generic 

description of the characteristics of the waste, the status of current and future plans for TSD of the 

wastes, and the compliance status and information regarding the support functions employed for each 

waste category. Appendix A provides an updated listing of principal ORNL waste management 

documents generated since the issuance of the ORNL Implementation Plan for Department of Energy 

Order 5820.X 

1.4 REGULAmRYm- 

1.4.1 Federal and State Regulations 

Operations Programs must comply with the Federal and State statutes and regulations, the AEA, 

and DOE orders. The major Federal and State statutes applicable to waste management operations are 

summarized below. 

The RCRA of 1976, as amended by the HSWA of 1984, regulates the multifaceted problems 

associated with hazardous waste management. The primary objective of RCRA is to protect human 

health and the environment. The secondary objective is to conserve valuable material and energy 

resources by providing assistance to State and local governments for prohibiting open dumping, 

regulating the management of hazardous wastes, encouraging recycling and treatment of hazardous 

wastes, providing guidelines for solid waste management and promoting beneficial solid waste 

management, resource recovery, and resource conservation systems. RCRA provides cradle-to-grave 

tracking of the fate and disposal of hazardous waste from generator to transporter to treatment, storage, 

or disposal. Those disposal sites that were closed or abandoned before November 19, 1980 (effective 

date of RCRA regulations) are regulated under the CERCLA of 1980. 

Anyone, including a Federal facility, who generates, transports, treats, stores, or disposes of 

hazardous waste and anyone who produces, bums, distributes, or markets any hazardous wastederived 

fuels, or stores hazardous material in underground tanks must comply with RCRA by notifying the EPA 

or authorized Stares of their activities. 
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As amended by HSWA, RCRA Section 3004(u) requires corrective actions for releases of 

hazardous constituents. RCRA Section 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 will impact all major categories of tasks 

contemplated by this plan, including waste management operations. 

The State of Tennessee is authorized to administer its own RCRA program in lieu of the 

Federal program, except for those RCRA provisions imposed by HSWA, and to regulate mixed 

hazardous and radioactive wastes. The Tennessee Hazardous Waste Management Act and its 

implementing regulations are administered by the TDHE. EPA Region IV administers the Federal 

RCRA program, including the HWSA provisions. 

CERCLA of 1980, as amended by the S A R A  of 1986, provides a Federal mechanism to respond 

to the hazards posed by abandoned disposal sites and Federal authority to respond to current 

uncontrolled.releases of hazardous and radioactive (since May 1989) substances from a vessel (including 

. transportation vehicles) or from any onshore or offshore facilities. The act imposes strict liability on a 

broad class of potentially responsible parties and establishes funding (the "Superfund") which enables the 

government either to order the responsible parties to clean up the spill or  to seek reimbursement 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 general, any releases of a reportable quantity of "hazardous substances" must be 

reported, and the responsible party must clean it up. A "hazardous substance" is anything included on a 

"list of lists" compiled by referring to four other major environmental statutes, including the CAA, under 

which toxic or  hazardous substances are identified. Thus, CERCLA regulates releases of radioactive 

source, special nuclear, or byproduct material while RCRA does not. EPA is authorized to expand the 

CERCLA list by adding compounds or mixtures which, when released into the environment, may present 

substantial danger to public health or welfare or the environment. 

Section 105 of CERCLA states that the government's cleanup activity must be conducted in 

accordance with the NCP. The NCP establishes a blueprint for cleaning up releases to the water, land, 

or air and assigns response authority to Federal and State governments and private parties. The NCP 
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details response procedures, including both immediate removal and long-term remedial actions. Section 

105 also authorizes EPA to designate sites for inclusion of sites requiring remedial action on the NPL. 

SARA amended CERCLA by inter alia, adding provisions specifically aimed at Federal facilities, 

and by increasing EPA enforcement authority. As amended by SARA, CERCLA provides the 

framework for determining cleanup standards, schedules, and evaluating remedies. The draft FFA 

between EPA Region IV, TDHE, and DOE requires ORR cleanups to be conducted in compliance with 

both RCRA and CERCLABARG 

The NEPA requires every Federal agency to publicly address, prior to initiation, the 

environmental impact of major Federal actions that may significantly affect the environment. These 

concerns are addressed in documents such as EAs or EISs, which are made available to the public and 

are circulated to other interested agencies. DOE Notice 5400.4 establishes DOE policy on integrating 

NEPA and CERCLA processes for Environmental Restoration projects. 

- 
The TSCA regulates, among other things, the use and disposal of materials containing more than 

50 parts per million of PCBs. TSCA applies to waste management operations' projects that deal with 

PCBs. PCB-related projects may also be regulated by CERCLA and RCRA. 

The CAA is a comprehensive and complex Federal statute designed to prevent and control air 

pollution from stationary and mobile sources. The CAA authorizes 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 a h  become A R A R S  for CERCLA cleanups. 

Radionuclides are also regulated under the CAA. 

Air emissions from ORR facilities are managed in accordance with DOE Orders (5480.14 

5480.4, and 5820.X) and guidelines of the CAA as regulated by the TDHE Division of Air Pollution 

Control. TDHE has the primary responsibility for ensuring compliance with the CAA within the State 

of Tennessee and for protecting and maintaining Tennessee ambient air quality standards pursuant to the 

Tennessee Air Quality Control Act. TDHE's Division of Air Quality administers the air permits 

-.. program. 
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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 NPDES permit. CWA regulations address technology-based effluent 

limitations, water quality-based effluent limitations, new source performance standards, control strategies 

for toxic pollutants, and thermal discharges. Water quality criteria established under the CWA may 

become ARARS for CERCLA cleanups. At the State level, water pollution is controlled through the 

Tennessee Water Quality Control Act and implementing regulations. The NPDES permit program is 

administered by the Division of Water Pollution Control within TDHE 

The SDWA sets regulatory standards for organic chemicals and other pollutants in drinking 

water through two regulatory programs, National Drinking Water Standards for Public Water Systems 

and Underground Well Injection. SDWA Primary Drinking Water Standards are frequently used to 

establish groundwater protection standards pursuant to RCFW and CERCLA 

1.4.2 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 waste 

management processes as well. DOE orders of significance to waste management are summarized below. 

DOE Order 5820.219, Radioactive Waste Management, establishes policies, guidelines, and 

minimum requirements for managing radioactive and mixed wastes. This order requires that DOE LLW 

be managed to protect public health and safety and to preserve the environment. Waste management 

systems PA of all aspects of waste generation is required, including waste reduction, segregation, 

minimization, and characterization; waste acceptance criteria; waste treatment, storage, shipment, and 

disposal; and disposal site selection, design, operation, and closure/post-closure. 

Chapter V of DOE Order 5820.2A sets forth requirements for decommissioning radioactively 

contaminated facilities. Planning for facility decommissioning must be initiated during the design phase 

for new facilities and before termination of operations for existing operational facilities, and must 

consider the 2-year budget cycle to assure adequate funding availability. Decommissioning project 

activities include facility characterization, the environmental review process (NEPA, RCRA, CERCLA, 
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SARA), and technical engineering planning, which includes a Decommissioning Project Plan. Status 

reports on project activities must be prepared in accordance with DOE Order 1332119 or 4700.1. 

Post-decommissioning activities involve final chemical and radiological surveys and preparation of 

a project final report. The responsible field organization will compile a Project Data Package. Long- 

term maintenance, surveillance, and other safety controls Will be provided by the responsible program 

organization. The decommissioned property may be released from DOE ownership according to the 

requirements of DOE Order 4300.1B. DOE Order 5700.63 requires that QA be maintained by using 

the applicable requirements of ANSUASME, NQA-1, 1983, "Quality Assurance Program Requirements 

for Nuclear Facilities." 

DOE Order 5400.24 Environmental Compliance Issue Coordination, establishes the DOE 

requirements for coordinating significant environmental compliance issues by creating a process within 

DOE for resolving conflicting compliance issues. 

- 
DOE Order 5400.3, Hazardous and Radioactive Mixed Waste Management, establishes DOE 

hazardous and radioactive mixed waste policies and requirements. The Order clarifies DOEs 

interpretation of the definition of "byproduct material" (10 CFR 962) as it relates to RCRA regulation 

of mixed wastes, and establishes the lines of authority at DOE-HQ for RCRA implementation. 

CERCLA requirements are now addressed in DOE Order 5480.4. The Order provides DOE policy 

resolving RCRAKERCLA overlap issues, integrating NEPA with RCRAKERCLA processes, and 

resolving organizational conflict of interest issues for RCWCERCLA contracton. 

Other relevant DOE Orders include DOE Order 5400.1, General Environmental Protection 

Program, which establishes the environmental protection program for DOE operation, and 

DOE Order 5480.1B, Environment, Safety, and Health Program for DOE Operations, which outlines: 

(1) environmental protection safety and (2) health protection policies and responsibilities. 

DOE, EPA, and TDHE are now negotiating an FFA prior to the final listing of the ORR on 

the NPL (scheduled for December 21, 1989). The FFA is intended to satisfy the requirements for an 

interagency agreement under Section 120 of CERCLA The agreement recognizes DOEs responsibilities 

under NEPA and the impact the NEPA process may have on developing schedules retained under the 

agreement The agreement establishes a procedural framework and schedule for developing, 
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implementing, and monitoring appropriate response actions at the site in accordance with CERCLA, the 

NCP, NEPA, and Tennessee law. The agreement contains provisions for coordinating response actions 

under CERCLA, RCRA, and applicable State laws. 

Specifically, the agreement establishes requirements for performing RI/FSs and identifies the 

nature, objective, and schedule of response actions to be taken at the site. The agreement identifies 

operable units and the implementation of final remediation actions. The agreement also establishes 

requirements for underground LLLW tank systems to ensure structural integrity, containment and 

detection of releases, and source control for LLW tank systems pending final remedial action at the site. 

15 OVERALLGOALS 

The paramount 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 the recently 

issued DOE Order 5820.2% 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 TDHE and EPA rules and regulations, provide the principal source of regulatory 

guidance for waste management operations at ORNL. 

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

waste that will eventually require TSD. Steps taken to avoid generating waste help decrease risks to on- 

site personnel, the general public, and the environment, and to 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 WIPP, near Carlsbad, 

New Mexico, is designed to demonstrate the feasibility of proper disposal of TRU waste. 

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

to dispose of it in facilities that allow for increased environmental protection. More efficient TSD of 

LLW will reduce potential future liabilities. 



9 

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

generation and by destroying the hazardous nonradioactive constituents, the problems and costs 

associated with waste management can be minimized. Conventional waste facilities are managed with the 

goal of landfilling solid conventional wastes, in compliancz with all applicable regulations. Operational 

goals are to develop cost-effective improvements to ensure regulatory compliance and reduce: 

expenditures. 
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2 GENERALSI'IEINFORMATION 

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 5820.2k 

2 1  ORGANIZATION AND ADMINISTRATION 

21.1 OFWL Mission 

ORNL is a multi-program laboratory operated for the DOE by Martin Marietta Energy Systems, 

Inc. 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. 

212 Historical Development of Waste Management at ORNL 

Since the beginning of operations at the site in 1943, significant changes have occurred in the 

scope of R&D efforts and in the supporting waste management requirements. While early site 

development focused on direct support of defense programs during and following World War 11, the 

unique facilities that were established formed the nucleus of the multidisciplinary research laboratory 

that now exists. Similarly, waste management requirements have changed over the years. Many of the 

existing waste management sites and facilities have evolved from what would now be classified as crude 

disposal practices. Early waste management, which left significant environmental concerns unsatisfied, 

was a product of the limited scientific knowledge of the day and the urgency of the early mission. 

Control and treatment of waste streams from ORNL facilities is and has been the continuing 

responsibilities of DOE and its managing site contractors since the beginning of ORNL operations. 

Over the past several years, the awareness of environmental concerns has increased and major 

environmental legislation has been enacted at both the Federal and State levels for controlling existing 
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and potential sources of pollution, As a result of this changingxgulatory environment, recent 

inspections, audits, and reviews have been conducted. These have revealed the need to accelerate 

activities that protect ORNL employees, the general public, and the environment on a more 

comprehensive basis, particularly through ALARA directives. Facilities 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. 

213 Organizational Waste Management Structures 

2.13.1 Martin Marietta Ene~gy Systems, Inc 

The three sites on the ORR are operated for the DOE by Energy Systems. As the operating 

contractor, Energy Systems manages the environmental, safety, and health program at the sites and 

supports the DOE-OR0 organization in the management of the overall environmental, safety, and health 

program. Energy Systems has a strong environmental management organization and has further 

reorganized to parallel recent changes in the DOE-OR0 Environmental Restoration and Waste 

Management Organization. 

- 

Within Energy Systems, total oversight of all environmental, health and safety activities, as well 

as interface roles on behalf of Energy Systems, is the responsibility of Environmental and Safety 

Activities, a Central Staff organization reporting directly to the President of Energy Systems. All 

oversight, policy, and regulatory interaction within Energy Systems is the responsibility of this 

organization. ESA has direct interface with the DOE-OR0 Assistant Manager for Safety and 

Environment and with the Assistant Manager for Environmental Restoration and Waste Management. 

At each site, environmental, safety, and health organizations are charged with ensuring that the 

site meets the goals of full compliance with all current regulations and anticipation of, participation in, 

and planning for complying with future regulations. Although these organizational units report to the 

respective Energy Systems site manager, they also report in a matrix manner to tlne central ESA 

organization. An organizational oveniew for the Energy Systems Environmental Restoration and Waste 

Management Program is shown in Figure 1. 
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Energy Systems ESA is responsible for oversight of corrective activities and waste management 

from the standpoints of policy and regulatory interaction. Within ESA, the Waste Management 

Coordination Office has oversight for the waste management program including planning for future 

waste disposal and participation of the private sector. 

2132 Central Waste Management Organization 

The CWMO resides in the Corporate Energy Systems organization directing ESA (Figure 2). 

The CWMO has been assigned the overall Corporate responsibility for coordinating waste management 

programs at DOE-OR0 installations and is responsible for developing and issuing guidance and policy 

statements regarding waste management activities for the Energy Systems instaliations. The C W O  is 

responsible for overseeing that each DOE-OR0 installation integrates the issues and tasks identified by 

the LLWDDD and HAZWDDD Programs into their respective waste management programs. All issues 

relating to strategic options or regulatory interactions are the primary responsibility of the CWMO with 

support from appropriate Energy Systems waste management organizations. The CWMO is also 

responsible for coordination of Energy Systems reporting requirements, system performance assessments, 

and regulatory interface with and through DOE. 

2133 DOFGORO 

DOE-OR0 has placed the overall responsibility for at1 environmental restoration and waste 

management activities under the AMERWM. Within the AMERWM organization are four divisions: 

Environmental Restoration, Waste Management and Technology Development, Formerly Utilized Sites 

Remedial Action Program, and the Weldon Springs Site Remedial Action Project (Figure 3). 

Responsibility €or overall planning, budget development, and program management of corrective 

activities and waste management operations rests with the Waste Management Division under the 

AMERWM. The AMERD is the 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 ar ORNL These activities are implemented by the Energy Systems site manager 

who is responsible to the DOE-OR0 COR for reporting on status and supporting the COR on meeting 

the planning, status, and monitoring requirements of the DOE-OR0 Waste Management Division 
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Director. Conduct of corrective activities and waste management operations at each of the sites is the 

responsibility of the respective Energy Systems site manager. 

213.4 ORNL Waste Management 

At ORNL, most functions supporting waste management activities are provided by the EHPD. 

The EHPD is divided into two functional areas (Figure 4), one dealing with environmental compliance 

and health protection and the other dealing with waste management and remedial actions. 

Waste management operations at ORNL is the direct responsibility of the Waste Management 

Operations Section within the EHPD (Figure 5). This section is responsible for the continued operation 

of the radioactive, hazardous, mixed, and conventional waste management systems at ORNL in a manner 

that protects the health and safety of workers and the general public, minimizes impacts to the 

environment, and complies with all applicable regulations, rules, and policies. The proper conduct of 

waste management systems operations is assured through the Environmental Compliance and Health 

Protection organizations shown in Figure 6. This is accomplished through the development of regulatory 

permits and reports, internal audits, personnel training, active systems effluent monitoring, and worker 

exposure monitoring. 

The Environmental Projects Section (Figure 5 )  provides engineering support to manage LI and 

GPP during functionaUsystems requirements definition, feasibility studies, conceptual design, detailed 

design, procurement, and construction. The LI and GPP are required to upgrade, replace, or construct 

new facilities or systems required to conduct waste management operations in an efficient, safe, and 

compliant manner. The Environmental Programs Coordination Office provides integration for strategic 

and long-range planning activities, project tracking, fscal analysis, and periodic progress reporting. 

Planning documents include the development of the DOE Environmental Restoration and Waste 

Management Five-Year Plan, the supporting Site-Specific Plan, and the Current Year Work Plans. This 

office also issues the Environmental and Waste Management Long-Range Plan, which identifies and 

projects needs in these areas for the next 20 to 30 years. 

The Waste Management Coordination Office (Figure 5 )  provides detailed intermediate and 

short-term strategy development and planning for continuity of waste management system operations.The 

major function of this Office is 10 develop viable strategies for the compliant management of ORNL 
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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, waste reduction, and costs for providing waste management services to generators. 

Environmental restoration implementation is the responsibility of the Remedial Action Section 

which reports to the Associate Director for Waste Management and Remedial Actions in the EHPD 

(Figure 7). Responsibility for the D&D of radioactively contaminated facilities resides with this Section. 

The Section receives funding and program guidance from the ORNL Facility Management Programs 

Office. 

213.5 Status of LLWDDD and HAZWDDD Programs 

Energy Systems, in cooperation with the DOE-ORO, developed strategies and program plans for 

the management of LLW and hazardous and mixed wastes. The first effort was the establishment of the 

LLWDDD Program in 1986. The LLWDDD Program was responsible for the development of a strategy 

and an implementation plan for managing LLW on the ORR. A draft of the proposed LLWDDD 

strategy was submitted to the DOE-OR0 in July 1987. A summary of both the strategy and the 

implementation plans for the Energy Systems installations was prepared and submitted to DOE-OR0 on 

December 16, 1988. Shortly after the draft LLWDDD strategy was prepared in 1987, efforts began later 

that year to establish the HAZWDDD Program. A HAZWDDD Program Plan was developed in 1988 

and published in February 1989. The objective of the HAZWDDD Program Plan was to ensure that the 

Energy Systems needs for TSD of hazardous and mixed wastes have been identified and that efforts are 

underway to meet those needs. 

In April 1989, the DOE-OR0 requested that Energy Systems evaluate the feasibility of 

establishing a new organization responsible for the design, construction, and operation of the new LLW 

disposal facilities being developed as part of the LLWDDD Program. Also, this new disposal 

organization was to be separate from the generator organizations. In May 1989, the RWMD was 

established and was to report to the ORGDP Plant Manager. In establishing the RWMD, the roles and 

responsibilities of the RWMD, -0, and the DOE-OR0 installations, with respect to waste 

management activities, were identified. A decision was made by Energy Systems to phase out the 

L L W D D  and HAZWDDD Programs. Issues and tasks identified by the two programs have been 

assigned to appropriate Energy Systems organizations for implementation. 
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213.6 Reservation Waste Management Division 

As previously stated, the RWMD was established in May 1989, Responsibilities assigned to the 

RWMD include the siting, design, construction, operation, and monitoring of new solid waste disposal 

facilities (Figure 8). The RWMD has the lead in developing the Class I and Class I1 LLW Disposal 

Facilities. The RWMD also provides support to the PWTDF, which includes the development of the 

Class I11 LLW disposal facility and the proposed Mixed Waste Disposal Facility. The feasibility 

studyhngineering study to support the PWTDF project will be managed by Y-12 staff through 

completion in FY 1990. Beginning in FT 1991, the disposal facilities portion of the PWTDF scope will 

be transferred to the RWMD. 

The RWMD provides support to the DOE-OR0 Reservation Waste Management EIS. This 

EIS will assess the potential environmental impacts from waste management activities related to all three 

installations on the ORR: the Y-12 Plant, the ORGDP, and ORNL. The acceptability of continued 

disposal of LLW on the ORR will be assessed. The draft EIS is scheduled to be released for public 

comment by the end of March 1990, and a ROD is anticipated by the end of September 1990. ORNL 

Waste Management Operations Section provides the RWMD with technical input and review during 

development of the EIS. 

The RWMD has also been assigned the responsibility for the preparation and the issuance of 

the radiological PAS, as required under the DOE Order 5820.2A, for existing and new LLW disposal 

sites for all applicable Energy Systems installations. The RWMD has formed a RPAT which has been 

delegated the responsibility for the preparation of the radiological PAS. Each Energy Systems 

installation has a representative on the RPAT who is referred to as the PAM. The PAM is responsible 

for the content and completion of the radiological PA, and for providing the RPAT with the data 

required for conducting the PA related to site characterization, waste inventories, and disposal 

technologies in use or planned for use at their respective sites. The PAM for ORNL resides in the 

Waste Management Operations Section. A radiological PA will be conducted for continuing LLW 

disposal operations in SWSA 6 and the proposed Class I1 IWME The schedule for the preparation of 

this PA is provided in Appendix A of this plan. 
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The RWMD has also been given the responsibility for preparing a report integrating the 

HAZWDDD and LLWDDD Program activities and identifying key issues and tasks for assignment to 

appropriate Energy Systems installations. This report has been submitted to DOE-OR0 for review and 

approval. The HAZWDDD and LLWDDD programs will be discontinued upon approval of the report. 

2 2  DOCUMENTATLON 

Various documents are developed to guide and support the waste management program at 

ORNL, with the DMC at ORNL responsible for maintaining current revisions of all waste management 

documents. Information regarding both the applicable documents and the DMC is provided in the 

following sections. 

221 OFWL Waste Management Guidance and Support Documents 

The following documents are used to guide and support the ORNL waste management program: 

e DOE Environmental Restoration and Waste Management Five-Year Pian, 

Site-Specific Plan for the OR0 Environmental Restoration and Waste Management e 

Program, 

e Activity Data Sheets, 

e Field Work Proposals, and 

e ORNL Long-Range Environmental and Waste Management Plan, 

e Current Year Work Plan. 

221.1 DOE Environmental Restoration and Waste Management Five-Year Plan 

The Five-Year Pian 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 will be revised annually to 

incorporate Departmental progress and to reflect changes in planning as more definitive cost estiniares 
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are developed for those actions required to meet compliance obligations. This plan encompasses all 

radioactive, hazardous, mixed, and sanitary waste activities, including applied R&D activities to accelerate 

the deployment of new technologies achieving better results at lower costs. 

The Five-Year Plan encompasses three discrete compliance-related activity areas: Corrective 

Activities, Environmental Restoration, and Waste Management Operations. "Corrective Activities" 

denotes activities necessary to bring active and standby facilities into compliance with Federal, State, and 

local regulations. "Environmental Restoration" includes the assessment and cleanup of surplus facilities 

and inactive sites. "Waste Management Operations" is concerned with the TSD of wastes generated as a 

result of current operations at active facilities. 

2 2 1 2  Site-Specific Plan for the OR0 Emrironmeatal Restoration and Waste Management Program 

Upon issuance of the DOE Environmental Restoration and Waste Management Five-Year Plan, 

DOE-OR0 prepares and issues a detailed implementation plan entitled the Site-Specific Plan for the 

OR0 Environmental Restoration and Waste Management Program. This plan encompasses 

environmental restoration and waste management activities at O R 0  facilities, including ORNL,. This 

first site specific plan will be issued by December 31, 1989, based on the FY 1W1 ADSs. The ORO-SSP 

describes projected Fy 1990 activities and provides funding summaries, as well as descriptions of 

organizational structures, regulatory issues, reporting requirements, and QA programs. The SSP also 

provides the specific details on how the DOE Environmental Restoration and Waste Management 

Five-Year Plan will be implemented at the ORO. 

In support of the ORO-SSP, ORNL also prepares the ORNL portion of the Site-Specific Plan. 

The ORNL SSP is combined with those from ORGDP and the Y-12 Plant to €om the Site-Specific Plan 

for the O R 0  Environmental Restoration and Waste Management Program. 

2213 AaivityDataSbeels 

ADS are used by ORNL to identify all environmental restoration, waste management, and 

corrective actions projects, with appropriate information on prioriry and funding levels, budget reporting 

codes, and a short narrative description. A D S  are the basic unit of description necessary to develop the 

comprehensive, DOE Environmental Restoration and Waste Management Five-Year Plan and will be 
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updated annually. The 1992 ADS are scheduled to be completed by March 1990 to support the 1992 

budget submission. 

2.21.4 ORNL bng-Range Environmental and Waste Management Plan 

The ORNL Long-Range Environmental and Waste Management Plan has been issued annually 

to provide a thorough and systematic planning document to reflect the continuing process of site 

assessment, strategy development, and planning for the current and long-term control of environmental 

issues, waste management practices, and remedial action requirements. The document also provides an 

estimate of the resources required to implement the current plan. This document is not intended to be 

a budget document; however, the Plan is intended to provide guidance to both Energy Systems and the 

DOE management as to the appropriate magnitude of the resources (primarily funding requirements) 

and the time required to execute the strategy in the present revision of the plan. As with any document 

of this nature, the near-term (one to three years) part of the plan is a realistic assessment of the current 

program and ongoing capital projects and reflects the efforts perceived to be necessary to comply with all 

current State and Federal regulations and DOE Orders. Continued preparation of the ORNL Long- 

Range Environmental and Waste Management Plan is uncertain because of the introduction of the 

ORNL Waste Management Plan and the Five-Year Plan, respectively. 

2215 Field Work Proposals 

FWPs are annual budget documents developed for the ORNL Waste Operations Program from 

DOE-HQ guidance to DOE-ORO. These budget requests reflect the major effort underway by DOE to 

establish an effective and compliant program consistent with applicable Federal and State regulations and 

other authoritative guidelines. For a given FY, FWPs are developed to include both operating and 

capital equipment costs for various projms targeted for funding. Budgetary figures are provided to 

support the different program activities for each waste type and funding level. 

221.6 Current Year Work Plan 

Each fiscal year, C " s  are prepared for programmatic waste management tasks. The following 

information is provided in each work plan: 
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0 Task Control Information 

Task Description 

Task Budget 

Quality Assurance . Task Schedule 

Milestones 

The budget information provided in each CYWP is developed to  be consistent with guidance 

received from DOE-ORO. 

2.22 Documentation Management Center 

The DMC has the responsibility of maintaining quality records for the Waste Management 

Operations Section at ORNL. The DMC developed the DMS to perform this function. 

The DMS was conceived, designed, and configured to meet requirements for NQA-1 document 

control and quality records for the Waste Management Operations Section. The scope and requirements 

of this QA-based system operation are contained in the Waste Management Operations Section 

Procedure, WM-DMG101. For additional information on the DMS, see Section 8.3 of this Plan. 

This section briefly describes the physical characteristics of the ORNL site that are relevant to 

waste management activities. A detailed environmental description is given in Environmental Analysis of 

the Operation of Oak Ridge National Laboratory (Boyle 1982) and Environmental Sumeillance of the 

Oak Ridge Reservation and Surrounding Environs During 1985 (ORNL 1986). 

23.1 -tionand Size 

ORNL, one of three industrial complexes located on the DOE ORR, is located in an area of 

hills and valleys approximately 8 miles southwest of the city of Oak Ridge (Figure 9) in eastern 

Tennessee. The ORR 38306 acres is in a rural setting and is bounded by the Clinch River and TVA 

land on its eastern, southern, and western borders. ORNL is located on the southern border of the 



2s 

Fig. 9. Area map indicating location of O W  
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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, chemistry, biology, 

and the environmental sciences. 

ORNL and its accompanying buffer zone, encompassing 3,771 acres, lie almost entirely within 

the 6.5-mi2 WOC drainage basin. The central ORNL complex area is located in Bethel Valley 

(Figure 10) which runs approximately in a northeast-southwest direction. Although the valley floor is 

highly developed within the central site area, the surrounding terrain is wooded. WOC passes to the 

south of the developed area and leaves the valley through a gap in Haw Ridge into Melton Valley. All 

the satellite facilities are located in 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. 

The central ORNL complex, the SWSAs, and the outlying Edcilities (Figure 10) occupy about 

1,754 acres, or approximately 20 percent of the entire ORNL site. The remaining 7,017 acres, or 

- 80 percent 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 Plant 

and Equipment 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 195Os, clearing of immature secund-growth hardwood-pine foresu for 

planting of pine, and thinning and cutting of both hardwood and pine forests for pulpwood and 

sawtimber. Forest management objectives are coordinated with those of other land uses on the ORR, 

such as waste management activities. 

23.2 Demography 

Except for the city of Oak Ridge, the land within 5 miles of the ORR is predominantly rural, 

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,ooO); Oliver Springs (pop. 3,600), 6.8 miles 

to the northwest; Clinton (pop. 5 W ) ,  IO miles to the northeast; Lenoir Cily (pop. 5,400), 6.8 miles to 

the southeast; Kingston (pop. 4,400), 48 miles to the southwest; and fiarriman (pop. SW), 8 miles to 
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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 5,000 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 QRR, and the residential sector of the city of Oak Ridge forms the 

northeastern boundary. 

233 Site Topography 

Site topography is characterized by a series of alternating, elongated, and parallel valley troughs 

and ridges trending northeast to southwest in general accord with the strike of the underlying rock 

strata. The valleys have been eroded in areas underlain by the less resistant limestone and shale strata, 

whereas the ridges are underlain by more resistant sandstone, shale, and cherty dolomite formations. 

Surface elevations range from about 740 ft at the Clinch River to about 1,356 ft at the crest of 

Melton Hill. The succession of alternating ridges and valleys in the ORNL, site area, in order from the 

Clinch River in the southeast to the northwest, is as follows: Copper Ridge, Melton Valley, Haw Ridge, 

Bethel Valley, and Chestnut Ridge. 

23.4 Climate 

The Oak Ridge climate is typical of the humid southern Appalachian region. The local climate 

is noticeably influenced by topography. The prevailing winds, as measured by an on-site meteorological 

tower, are from the southwest and northeast under both stable and unstable cionditions. Average 

monthly wind speeds range from 5.2 f tb  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, with an annual average snowfall of 10.4 in. 

235 Geologic and Hydrogeologic Conditions 

Nine geologic formations (Figure 11) or groups ranging in age from Early Cambrian to Early 

Mississippian have been mapped within the ORR. AU the formations are of sedimentary origin, either 

chemical (limestone and dolomite) or dastic {sandstone and shale). From oldest to youngest, they 
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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. 

Of the nine units mapped within the reservation, the four that underlie ORNL and the WOC 

drainage basin are from northwest to southeast, (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 H a w  Ridge, separating the main ORNL complex from the satellite facilities located in 

Melton Valley; and (4) the Conasauga Group, Cambrian-age shales interbedded with limestones and 

siltstone that underlie the waste management TSD facilities in Melton Valley. 

The rock is generally covered by a mantle of residual alluvial and colluvial material in places 

more than 100 ft thick Soils developed on the Rome, Conasuauga, and Chickamuga 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. 

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

supplies is 268 gal/min. No estimate is available for mean well yield of domestic water wells in the Knox 

group. 

Depth io the water table wries both spatially and temporally. At a given location, depth to 

water is generally greatest during the October-December quarter and least during the January-March 

quarter. In Bethel Valley, depth to water table ranges from 1 to 35 ft; whereas in Melton Valley the 
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range is from 1 to 67 ft. Seasonal fluctuations tend to be greatest beneath hillsides. A seasonal 

variation of as much as 15 ft has been reported for Melton Valley. The major portion of the industrial 

and drinking water supplies in the Oak Ridge area is taken from surface, water sources. However, 

single-family wells are common in adjacent rural areas not served by public water supply systems. 
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3. RADIOACIWE W m  MANAGEhEN" 

ORNL radioactive waste management activities are primarily concerned with TRU waste and 

LLW. Small quantities of NARh4 are generated and managed as LLW. ORNL does not generate 

HLW, but stores a small quantity as a special-case waste. TRU waste is principally solid waste stored 

from previous operations, with a small amount of solid TRU waste currently being generated. 

Radioactive waste management operations include solid, liquid, and gaseous waste management activities. 

3.1 SOLID W m  

At ORNL, solid radioactive waste is segregated for on-site storage or disposal. The decision 

tree for segregation and disposition of the various types of radioactive waste generated at ORNL is 

presented in Figure 12. The following sections describe the strategy, generic description and 

characteristics of the waste, and the status of treatment, storage and disposal facilities for TRU waste, 

LLW, and SC waste at  ORNL. 
- 

3.1.1 Transnranic Waste 

TRU waste is defined in DOE Order 5820.2A as radioactive waste which, without regard to 

source or  form at the end of the institution control period, is contaminated with alpha-emitting TRU 
radionuclides which have: (1) an atomic number greater than 92, (2) half-lives greater than 20 years; 

and (3) an assay concentration greater than 100 nCdg. Heads of field elements can also determine that 

other alphacontaminated waste must be managed as TRU waste. Waste contaminated with "S2Cf and 

%Cm in concentration greater than 100 nCi/g are also handled as TRU waste a t  ORNL, although they 

have not been formally declared such by DOE-ORO. The majority of TRU waste at ORNL is stored 

from past operations. Currently, ORNL activities generate small quantities of TRU waste (ix., NG- 

TRU waste). Most of the existing TRU waste storage facilities at ORNL are located in the north area 

of SWSA 5 (Figure 13). 
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Fig. 12. Decision trm for the segregation and disposition of solid radioactive waste at ORNL. 
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Fig. 13. TRU wastc storage facilities in the north arca of SWSA 5. 
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3.1.1.1 Strategy 

Since 1970 in compliance with Directive DOE-TRU 8201 guidelines, ORNL has been 

segregating and retrievably storing solid alpha-contaminated waste, pending the development of an 

approved strategy for permanent disposal. The WIPP, located in New Mexico, is the planned DOE 

disposal facility for all TRU waste, including ORNL's. TRU waste to be shipped to the WIPP must be 

certified to the WAC of the WIPP. Over the past several years, ORNL has been developing the 

procedures for certifying TRU waste for disposal at the WIPP. 

3.1.1.1.1 Disposal at  the Waste Isolation Pilot Plant 

According to DOE Order 5820.24 TRU waste will be disposed of at the WIPP located in 

Carlsbad, New Mexico. The WIPP is under development by the DOE with the express purpose of 

providing an R&D facility to demonstrate the safe disposal of radioactive wastes resulting from defense 

activities. After the successful demonstration of the safe disposal of defense TRU wastes, the WIPP will 

be the planned destination for all certified CH- and RH-TRU waste, including mixed TRU waste. 

Prior to shipment of waste, W P P  personnel will validate the data package for each waste 

shipment. Upon receipt of waste, WIPP personnel will: (1) verify the package or assembly identification 

numbers against the data package; (2) measure the external radiation dose rate of the package and 

shipping container; (3) verify that contamination levels on the package and shipping container surfaces 

are within acceptable limits; and (4) review and process all shipping papers and manifests, 

The waste will be stored retrievably during a period of up to 5 years from the first emplacement 

of waste in the WIPP. This phase is called the Operations Demonstration Period. In the event that the 

decision is made not to use the WIPP as the repository, the stored waste will be retrieved, repackaged if 

necessary, and handled as directed by the DOE At that time, the WIPP will be decontaminated and 

decommissioned, and the plant will be closed per agreement with the State of New Mexico. 
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3.1.1.1.2 CH-TRU Waste 

Solid TRU waste is segregated and handled based on the radiological dose rate at  the surface of 

the waste package. CH-TRU waste is TRU waste that has a surface dose rate of 5200 mrem/hr and can 

be handled by direct means without extensive shielding. 

3.1.1.1.21 Stored CH-’IRU waste. ORNL has a significant backlog of stored CH-TRU waste. 

The majority of the stored CH-TRU waste is contained in 55-gal stainless steel drums with a small 

quantity contained in 4-ft X 4-ft X 6-A boxes. The CH-TRU waste is stored in below-grade concrete 

block-type facilities in SWSA 5 North Area. Approximately 18,4400 ft3 of CEI-TRU waste is currently 

stored at ORNL 

The strategy for stored CH-TRU waste is to certify the waste to the WPP-WAC and store the 

certified waste at ORNL awaiting shipment to WIPP. Because of recent changes in transportation 

requirements, almost all of the CH-TRU waste stored at ORNL will require repackaging. This accounts 

for approximately 2,400 55-gal drunis and 40 boxes. 

3.1.1.1.2.2 Newly Generated CH-TRU waste. Currently, ORNL has only a few sour& of 

NG CH-TRU waste. The five ORM, facilities which generate this waste are: (I) Building 7920, the 

REDC; (2) Building 3019, the Radiochemical Processing Pilot Plant; (3) Building 2026, the High- 

Radiation-he1 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 the least, each producing, in some cases, less than one 55-gal drum per year. The estimated 

annual 1989-2014 CH-TRU waste generation rate is expected to be 42.5-530 ft3&ear from normal facility 

operations and an additional 565 &?year from D&D waste. 

The strategy for NG CH-TRU waste is to certify the waste for WPP disposal. For NG CH- 
TRU waste, the generator is responsible for providing a WIPP-certified waste. 

3.1.1.13 RH-TRU Waste 

RH-TRU waste is TRU waste that has a surface dose rate of ~ 2 0 0  mrewhr and must be 

handled by remote means. 



3.1.1.13.1 Stored FW-TRU waste. The majority of the RH-TRU waste stored at  ORNL are 

contained in large cylindrical concrete cask containers (approximately 4.54  in diameter by 7 .54  in 

length). Approximately 9,540 ft’ of RH-TRU waste is currently in storage at  QRNL. In addition, some 

stored RH-TRU waste contained in concrete casks and various other box containers are buried in 

trenches in SWSA 5. The concrete casks buried in trenches in SWSA 5 North Area are currently 

considered retrievable. Concrete casks buried in trenches in SWSA 5 South Area are considered non- 

retrievable and buried. 

The strategy of stored RH-TRU waste is to certify the waste to WIPP-WAC by retrieving and 

processing in the proposed WHPP facility. The mission of the WHPP is to retrieve, receive, repackage, 

certify and ship RH- and SC-TRU waste. The WHPP is a Ey 1993 LI project at OWL. 

3.1.1.132 Newly generated RH-TRU waste. The majority of NG RH-TRU waste is generated 

during the normal process operations of Building 7920. The current generation rate is minimal. D&D 

and remedial-action activities will also likely produce NG RH-TRU waste. The strategy for NG RH- 

TRU waste is to process the waste at the proposed WHPP for WIPP disposal certification. 

3.1.1.1.4 TRU Sludges 

Sludges are contaminated with TRU radionuclides due primarily to 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 are considered stored solid waste and most of the sludges will be processed 

and certified as RH-TRU waste. 

3.1.1.1.4.1 NG-LLLW system sludges, TRU contaminated sludges currently being generated at 

ORNL are primarily the result of operations at the REDC (Building 7920). In the past, the TRU 

concentration in the evaporator sludge was maintained below 100 nCi/g by dilution with other liquid 

waste streams. This sludge was then disposed of by hydrofracture. The existing LLLW system does not 

have provisions for handling TRU contaminated liquids separately. Modification of the LLLW system to 

isolate TRU contaminated liquid waste is currently being studied, 

3.LL1.42 Past LLLW system sludges Recently, about 1.16 X Id gal of sludge that is currently 

stored in  the gunite tanks and the MVST was reclassified as RH-TRU waste. These sludges are the 
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result of waste accumulation from the past 40 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. The sludges in MVST also resulted from 

this process. 

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

with TRU radionuclides. Evaluation of these sludge is currently underway for inactive tanks by the 

Remediation Action Program and the active tanks by the Waste Operations Program. The ORNL 

strategy for stored TRU sludges involves removal, solidification, and certification to the WIPP-WAC in 

the proposed WHPP. 

3.1.1.15 Buied TRU Waste 

Buried TRU waste at ORNL consists of the foliowing: 

1) Solid TRU waste commingled with SLLW and disposed in shallow-land-burial trenches prior 

to 1970 (SWSAs 3, 4, and 5); 

2) Waste in pits and trenches from past liquid processing waste operations (4 pits and 

3 trenches); 

3) 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 

4) Some grout sheets below the NHF contain TRU radionuclides. 

The final disposition of buried TRU waste is a part of the ORM, RUFS currently in progress 

and is not specifically addressed in this plan. Buried TRU waste is not a part of the WIPP mission as 

currently defined. 

3-1-12! Generic Description and Characteristics of Waste 

TRU waste is classified as either CH- or W-TRU waste. Sludges are a special category of solid 

TRU waste that will be solidified, certified, and disposed of as a solid TRU waste. Sludges will be 

disposed of as CH- or RH-TRU waste and are discussed separately in this section. The ORNL sludges 

are currently classified as RH-TRU waste. 
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3.1.1.21 CH-TRU Waste 

CH-TRU waste consists of miscellaneous waste from glove box operations (e.g., paper, glassware, 

plastic, shoe covers, and wipes), discarded HEPA filters and discarded equipment (e.g., glove boxes, 

processing equipment, etc.). The majority of the CH-TRU waste has a surface dose rate much less than 

200 mremhr, usually around 10 mremhr or less. 

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

drums. Metal paint cans, plastic buckets, and other similar containers are also used to package waste 

inside the 55-gal drums. The flow sheet for handling newly generated CH-TRU waste is shown in 

Figure 14. 

The current inventory of CH-TRU waste at ORNL is approximately 2,400 55-gal drums placed 

in storage facilities or awaiting processing in the WEAJ? in SWSA 5. Also, a small quantity of CH-TRU 

waste is stored in 40 4-ft X 4-ft X 6-ft boxes. 

3.1.1.22 RH-TRU Waste 

Solid RH-TRU waste consists primarily of miscellaneous cell waste (e.g., paper, glass, plastic 

tubing, shoe covers, wipers, etc.), HEPA filters from off-gas clean up 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 10-10,OOO rem/hr, with the majority below 100 remhr. 

RCRA materials in RH-TRU waste primarily consists of lead shielding and limited amounts of mercury 

from discarded lights. 

RH-TRU waste is typically contained in cylindrical concrete casks 4.5-ft in diameter by 7 - 5 4  

long. Wall thickness of the casks vary from 4.5-in to 12-in thick, depending upon the radiation level of 

the contents. Metal boxes (4-ft X 4-ft X 6-ft) are used for mntaining some RH-TRU waste. The 

majority of the RH-TRU waste inside the concrete casks are also mntained inside polyethylene bags and 

3-gal plastic buckets, one-gallon paint cans, 5-gal metal cans, and 30- and 55-gal carbon and stainless 

steel drums. The RH-TFW waste currently stored within SWSA 5 at ORNL consists of the following: 

(1) 199 buried casks; (2) 13 buried boxes; and (3) 90 cylindrical concrete casks stored in Building 7855. 
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3.1.1.23 Sludgcs 

TRU sludges in storage in the MVST and gunite tanks are residual heels from the gunite- 

hydrofracture disposal project completed in 19S4. These sludges have a relatively high water content and 

a density of about 1.2-1.5 glcm3. The surface dose rates of these sludges are in the order of about 

10 rem/hr (unshielded). 

After processing, the majority of these sludges will be certified as RH-TRU waste. The quantity 

of RH-TRU sludges in the gunite and other inactive tanks and the MVST is estimated to be 

1.16 X Id gal. The quantity of RH-TRU sludges contained in the remaining active LLLW tanks has 

not been evaluated. The current treatment method for LLLW may produce a sludge that will require 

classification as RH-TRU. Sludges from the Waste Evaporation Facility have a density of about 

1.2 gcIn3. 

3.1.13 Treatment Facilities 

Treatment facilities for solid TRU waste do not currently exist at ORNL. However, the WEAF 

and the proposed WCCF will seme as inspection facilities for the examination of TRU waste and SLLW. 

These facilities are included in this section describing treatment facilities to remain consistent with the 

prescribed plan format. 

3.1.13.1 CH-TRU Waste 

The proposed treatment facility for CH-TRU waste is the CH-TRU Waste Repackaging Facility. 

The WEAX and the proposed WCCF are described in this section as stated above. 

3.1.13.1.1 Waste Examination and Assay Facility. The WEAF is a 50-ft wide by 100-ft long 

facility located approximately 300-ft south of Building 7831 in SWSA 5 North Area. The facility houses 

equipment for nondestructive examination and assay of CH-TRU (5200 mrem/hr) and LLW, as well as 

personnel offices and a control room. NDEJNDA equipment located in the WEAF includes the RTR 

unit, the Passive/Aclive Neutron Assay System, and the Segmented Gamma Scanner. 
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Emrironmenlal monitoIing. Constant air monitors operate to detect both alpha and beta/gamma 

emissions. An alarm sounds when a preset level of emissions is detected. 

Permitting status. A RCRA permit is not required to operate the WEN?. 

Facility status. The WAF is currently operational. 

3.1.13.12 CH-TRU Waste Repackaging Facility. The CH-TRU Waste Repackaging Facility is 

proposed as a GPP for F Y  1992. The specific objective of this facility is to repackage approximately 

2,400 55-gal drums and 40 boxes of CH-TRU waste to meet WIPP-WAC and TRUPACT transportation 

requirements. 

This facility will provide alpha containment for repackaging the waste. The facility will include: 

(1) a storage area for waste awaiting processing; (2) a liquid hot-drain system; and (3) a processing and 

repackaging glove box or hot cell-type alpha containment system. Processing equipment will mainly 

consist of a compactor or similar reduction equipment and a drum loading station. 

Environmental monitoring. The proposed facility will be designed to incorporate monitoring 

equipment for ensuring the safety of the workers and the proteuion of the environment. 

Permitting status A RCRA permit will not be required for operating the facility, provided that 

RCRA wastes are not stored longer than 90 days. An AcDM will be prepared for this facility. An EA 

is not expected to be required if  an existing facility is upgraded or  modified. 

Facility status. This project is currently in the early feasibility study phase. Efforts are directed 

towards identifying existing facilities and hot cells that could be used or modified for this facility. The 

facility has a projected mt of %l.lM. 

3.1.13.13 Waste (=barafterization and Certification Facility. This facility is planned to replace 

the WEAF for nondestructive examination and assay of waste, as required to meet WAC for storage and 

disposal of TRU waste and SLLW. The facility will house non-destructive inspection equipment for 

real-time radiography and assay of drummed and boxed waste. Handling equipment will be provided to 
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move waste containers within the building. The building will also be equipped with a HEPA-filtered 

ventilation system and other utilities. 

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

environmental monitoring requirements. 

Permitting stam The need for a RCRA permit is not anticipated. An EA will be prepared to 

meet NEPA documentation requirements. 

Facility status. This facility is planned as a 1993 LI project, with an expected TEC of $9.OM. 

The functional design requirements for the facility are currently being finalized. The facility is planned 

to be located in SWSA 7. 

3.1.132 RH-TRU Waste 

No facilities exist at ORNL for the treatment of RH-TRU waste, The WHPP is the proposed 

facility for processing the stored solid RH-TRU waste and sludges. 

3.1.1321 Waste Handling and Packaging Plant The WHPP is a Fy 1993 LI project designed 

to process stored RH-TRW waste and TRUsontaining sludges. The WHPP will be designed to 

immobilize sludge stored in the MVST, to process solid RH-TRU waste, and to certify and package 

waste for shipment to the WIPP. The WHPP will be capable of receiving different size casks, off-site 

wastes and liquid and sludge from ORNL's MVST. The main processing hot cell will be remotely 

operated and have the capacity to unpackage, examine, size reduce, assay, and repackage the waste. 

The proposed site of the WHPP, showing its relationship with the main ORNL complex and 

other TRU waste facilities, is depicted in Figure 15. A major function of the WHPP will be to process 

the RH-TRU sludges stored in the MVST. A conceptual cutaway of WHPP showing equipment layout 

and process flow is shown in Figure 16. 

Environrnenlal monitoring. The facility will be equipped to meet current and anticipated 

environmental monitoring requirements. 
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Permitting status. An EA will be submitted in FY 1992 to meet MEPA requirements. The need 

for an EIS is not anticipated. The WKPP will be a RCRA-permitted facility. 

Facility status. The WHPP is a FY 1993 LI project. The CDR and the long-form construction 

data sheet, which is currently being prepared by Energy Systems engineering personnel, will be submitted 

in FY 1991 with the DOE-OR0 budget submittal. Preliminary cost estimates for WHPP indicate a TEC 

of S24SM. 

3.1.1.4 Storage Facilities 

The locations of TRU waste storage facilities and trenches in the north area of SWSA 5 are 

shown in Figure 17. Sludges are stored in the MVST and in eleven or more of the inactive tanks. The 

inactive tanks containing TRU sludges are located in the main ORNL complex and at the 0,W. In 

addition, unknown quantities of sludge may be stored in various active tanks in the LLLW system. Most 

of these tanks are located in the main ORNL complex. 

3.1.1.4.1 CH-TRU Waste 

CH-TRU waste is currently stored in Buildings 7834 and 7826. Building 7823 is a staging 

facility for drummed waste and for the temporary storage of boxed waste. A new staging facility is a 

1989 GPP scheduled for completion in March 1990. A new CH-TRU storage facility is planned as a 

1990 GPP. 

3.1.1.4.1.1 Building 7823. Building 7823 is a single-level, semi-underground building of 

approximately 4,200-€t2 with a concrete floor, steel supports, Wire fabric ceiling, and metal roof and walls. 

The building is located at SWSA 5 and is used for the temporary storage of TRU glove boxes and %-gal 

drums of LLW. 

Environmental monitoring. The staging facility is monitored periodically by health physics 

surveys and visual inspections. 

.. . 
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Permitting stam. The facility is currently operating under RCRA intenim status. The interim 

status permit ends November 1992, and closure of this facility for storage of RCRA wastes will be 

initiated. 

Facility status. Building 7823 will be phased out as a TRU-SLLW staging facility prior to 

November 1992. 

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

TRU waste consist of two nearly identical facilities (Buildings 7826 and 7834). Building 7826, the oldest 

of the CH-TRU storage facilities, is a one-story concrete block structure built approximately 85 percent 

below-grade. The facility has 24 storage compartments or cells, each of which will hold 64 55-gal drums 

for a total capacity of 1,536 drums. The drums are stacked four layers high in each cell. 

Building 7834 is very similar except the 24 storage cells will each hold 80 drums (when stacked 

five layers high) for a total capacity of 1,920 drums. Also, this newer facility has removable concrete 
- 

- roof plugs instead of the sheet metal roof covers used in the 7825 facility. 

Environmental monitoring Monitoring of Building 7834 and 7826 is primarily conducted 

through the sampling of sumps located in each of the storage cells. Each cell csntains a floor drain and 

a sump that empties to an external a t c h  basin. The catch basin is sampled monthly. 

Permitting s t a w  The facilities are currently operating on a RCRA interim status permit. The 

interim status ends in November 1992, and closure of these facilities must be initiated at that time. 

Facility status. These facilities will be phased out when the new CH-TRU storage facility is 

completed prior to November 1992. 

3.1.1.4.13 TRU-SLLW Staging Fadlity. This replacement facility, which is currently under 

construction in the north area of SWSA S, is a metal Butler-type building (50-fi X 100-ft). The facility 

will have a sealed concrete floor with curbing to meet RCRA requirements. The facility is designed to 

store about 700 drums and 20 boxes, or 960 drums €or an indefinite period of time. 
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Environmental monitoring. The facility is designed and.wil1 be equipped to meet all applicable 

environmental and personnel monitoring requirements as specified in RCRA, DOE Orders, and other 

applicable regulations. 

Permitting status The RCRA Part B permit application has been prepared and submitted to 

the State for approval. The permit application was extensively revised in CY 1989 and is to be 

resubmitted for TDHE review and approval. An AcDM was prepared for this facility. 

Facility status. The facility is currently under construction with an estimated completion date of 

March 1990. 

3.1.1.4.1.4 New CH-TRU Waste Storage Facility. A new CH-TRU waste storage facility is 

planned to replace existing CH-TRU storage facilities. The new facility be will an aboveground metal 

Butler-type building, with a sealed concrete floor and curbing to meet RCRA and DOE requirements. 

The facility will have a storage capacity of approximately 3,000 55-gal drums. 

Environmental monitoring. The facility will be designed to meet all applicable environmental 

and personnel monitoring requirements as specified in RCRA, DOE Orders, and all other applicable 

regulations. 

Permitting status. The facility has not been listed on ORNL's RCRA Part A permit application. 

A RCRA Part B permit application must be prepared. An EA will be prepared to meet NEPA 

requirements. Preparation of the EA has not been initiated. 

Facility status Functional design requirements and a conceptual design for the facility have 

been prepared. Siting of the facility is tentatively planned for SWSA 7, but no final decision has been 

made. Construction will begin in 1991. 

3.1.1.42 RH-TRU Waste 

RH-TRU waste at ORM, is currently stored in a earth-mounded building (7855) and in trenches 

in SWSA 5. The locatiom od the RH-TRU waste storage hcility and the trench containing stored RH- 

TRU wastes are shown in Figures 13 and 17. 'ha new RH-TRU waste storage facilities are planned to 
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be located near the WHPP. The facilities used for the storage of the RH-TRU sludges are discussed 

under the LLLW section of this plan (Section 3.2.2). 

3.1.1.421 Building 7855. The storage facility currently used at  ORNL for storing RH-TRU 
waste in concrete casks is Building 7855. Building 7855 is a three-sided, one story, concrete block 

structure on a reinforced concrete slab with a reinforced mncrete roof and is largely underground. The 

structure is a minimum of 2-ft below-grade except for the south-facing side which is open. 

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-fi high. Each bay of the 

facility has adequate area to hold 27 concrete casks, giving a total capacity for the facility of 108 casks. 

When a bay is filled, a concrete block wall is constructed across the bay to provide shielding and to close 

off the bay. If the dose rate at the entrance to an open bay becomes too high, an intermediate wall is 

constructed, then the remainder of the bay is filled with TRU containers. An outside wall is then 

constructed across the bay to close off that bay. When retrieval becomes necessary, the walls will be 

removed and the TRU containers will be retrieved 

Environmental monitoring. Each bay contains a sump and a drain system for collection of 

ground water or any leakage from the stored casks. The collection system is sampled monthly. Pipe 

sleeves penetrate various locations in the roof to allow for air sampling. 

Permitting status The facility is currently operating under a RCRA interim status permit. A 

RCRA Part 3 permit application was submitted and TDHE has issued a draft permit. A final operating 

permit, however, has not been issued. 

Facility status. Pending approval of the extension of the RCRA interim status permit, the 

facility will continue to be used until the WHPP becomes operational and the inventory of the RH-TRU 

waste stored in the facility is processed in the WHPP. 

3.1.1.422 RH-TRU Waste Storage Bunlrer L The RH-TRU Waste Storage Bunker I project is 

a 1989 GPP to provide additional storage capacity of RH-TRU waste in concrete casks. The facility will 

be an eanh-mounded structure similar to the configuration of Building 7855. A front elevation view of 
a typical RH-TRU storage bunker is shown in Figure 18. Bunker I will have four bays and a storage 
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capacity of 108 casks, with each bay holding 27 casks. Bunker I will be located adjacent to proposed 

WHPP and near the new hydrofracture facility. The proposed location of TRU storage Bunkers I and I1 

at ORNL is shown in Figure 19. 

Environmeatdl monitoring. The facility will be designed to meet RCRA permitting requirements 

and all other environmental and personnel monitoring requirements as specified in DOE orders and all 

other applicable regulations. 

Permitting status. The facility is listed on the RCRA Part A permit application and the RCRA 

Part B requirements have been identified. A RCRA Part B permit application will be prepared that will 

encompass both new storage bunkers. An EA will be prepared to meet NEPA requirements. 

Facility status Design requirements are currently being reviewed. Construction is expected to 

begin in early 1990, with completion scheduled by September 1990. The estimated construction costs of 

the facility is expected to be W K  

3.1.1.4B RH-TFZU Waste Storage Bunker IL Bunker 11 will be almost identical to Bunker 1, 

except design consists of six bays with a storage capacity of 162 casks. The facilnty will be located 

adjacent to the WHPP, as depicted in Figure 19. The facility is planned as a 1991 GPP, with an 

estimated cost of $9OOK. 

Environmental monitoring. The facility will be designed to meet RCRA permitting requirements 

and all other environmental and personnel monitoring requirements as spenfied in DOE Order and all 

other applicable regulations. 

Permitting status. The facility will be a RCRA permitted facility. The facility is listed on the 

Part A permit application and RCRA requirements have been identified. A RCRA Part B permit 

application will be prepared that will encompass both new storage bunkers. 

Facility stat= The functional requirement document has been prepared. 

... ̂  
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Fig. 19. hxation of new FW-TRU storage bunkers I & IL 
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3.1.1.424 RH-TRU in Burial Trenches. Tbe general location for RH-TRU waste stored in 

burial trenches in the north area of SWSA 5 is shown in Figure 17. The trenches, which were used 

between 1970 and 1979, contain waste in concrete casks and in various boxes. The estimated quantity of 

RH-TRU waste buried in this manner is 199 concrete casks and 13 wooden boxes. 

Environmental monitoring. Monitoring of TRU waste stored in burial trenches is conducted by 

the routine environmental surveillance program for SWSA 5. Groundwater evaluations are being 

conducted as a part of ORNL R E S  activities. 

Permitting status. The buried RH-TRU waste in the trenches in SWSA 5 North Area is 

considered to be stored under RCRA interim status. The interim status ends in November 1992. 

Completion of the RCRA-required closure of the retrievably buried RH-TRU waste in SWSA 5 

North Area by the November 1992 deadline is uncertain due to the complexity of the task. The RH- 
TRU casks and boxes have very high radiation levels, and considerable safety measures and 

. documentation will be required prior to initiation of closure. 

Facility status Current plans are to apply interim corrective measures to the trench areas and 

to request an extension of the interim status until the WHPP is operational. The buried waste would 

then be retrieved and processed in the WHPP. 

3.1.15 Stalus of Support Systems 

3.1.15.1 Training 

TRU waste generator training is required for all personnel involved in loading, handling, and 

examining TRU waste packages prior to being authorized to perform their duties. Specific guidance is 

given to certifying TRU waste and preparation for CH-TRU waste destined for the WPP.  

Training courses on the "Proper Packaging of Transuranic Waste" were held in November 1958, 

March 1989, September 1989, and December 1989. All personnel who package TRU waste at ORNL 
are required to satisfactorily complete this course every two years, which includes attending a two hour 
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lecture and passing a written examination. RCRA training is required annually for personnel involved in 

handling TRU mixed wastes at ORNL (see Section 4.1.6.1 of this plan). 

3.1.152 -cation 

The first TRU waste certification plan at ORNL was developed in May 1984. In May 1985, the 

WIPP-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, with additional emphasis on the 

certification program. The certification program was found to be acceptable and approved by WIPP in 

June 1986. 

An internal QA audit was performed on the NG CH-TRU Waste Certification Program on 

December 13-14, 1988. Specific areas addressed by this audit were the Isotopes Production Area 

(Buildings 3033, 3038, and 3047), Mass Spectroscopy (Building 9739, drum procurement and 

distribution, and the results of previous audits. 

for formal QA plans, document control, drum identification and traceability, drum labeling, and waste 

operations procedures, 

New findings and observations were related to the need 

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 finalized September 29, 1989, provides an independent QA plan to be used in 

conjunction with the ORNL TRU waste certification document. 

During Fy 1989, investigations into the facility requirements for loading and leak testing the 

TRUPACT I1 shipping package were conducted at ORNL The TRUPACT I1 is a NRC-approved CH- 

TRU waste shipping package that will fit on a flat bed trailer which will be used for shipping CH-TRU 
waste from ORNL and other DOE sites to the WIPP. The "ope of the investigation was lo determine 
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what facilities, equipment, and personnel were needed to package and ship ORNL's TRU waste to the 

WIPP. A plan is being evaluated for WIPP to provide the fmures and trained personnel needed to 

perform this packaging function for those sites that generate small amounts of CH-TRU waste. Five 

generator sites, including ORNL, plan to share the TRUPACT I1 loading fmures, sharing the initial cost 

for the fixtures and associated equipment. At this time, the Mobile Loading System is planned to be 

used for loading TRUPACT I1 carriers at ORNL. 

3.1.153 Data Base Management 

A computer data base is currently being used at O W L  to monitor the generation rates of 

radioactive wastes. The SWIMS is the repository of information on the generation of solid radioactive 

waste, both LLW and TRU waste. 

3.1.1.6 Update of Implementation Summary Table 

Table 2 provides an update to the original implementation summary for management of 

transuranic waste that was provided in the ORNL Implementation Plan for DOE Order 5820.214 issued 

April 28, 1989. The format in Table 2 duplicates the format of the requirements for the management of 

TRU waste contained in DOE Order 5820.2A. Many activities planned for achieving compliance with 

the Order are applicable to more than one requirement. To avoid duplication 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 occurs under requirement b(1). The latest TEC for 

the WHPP has been increased from $130 to $245M and the start date has been moved from FY 1992 to 

FY 1993. Other revisions to the table are very minor and reflect, primarily, points of edification. 

3.1.1.7 Line Item and General PIant Pmjeds 

A listing of proposed LI and GPPs for TRU facilities at ORNL is provided in Tdble 3. This 

table indicates the project title, TEC, funding type (Le.. DOE program budget code), and the respective 

FY for funding. 



Table 2 Implemcntatlon summary for management of transuranic -IC 

Coniplction Ertimntcd Cnct 
Requircmen!iSta!ur Current practice Current plans Date  Expcnsc Capital 

3. \Vaste Classification 

( I )  Partial Compliance 

( 2 )  Partial Compliance 

(31 Partial Compliance 

( 4 )  Partial Conililiancc 

b Wnsic Generation and Treatment 

[ I )  Partial Compliance 

(2) Partial Compliance 

(3) Compliance 

Administrative and process controls nre uscd to regreg.?tc T R U  
wncte a t  generation. u'U, %a. "Cf. and IuCm arc managed as 
TRU waste at  ORNL 

T R U  radionuclide conccntrntion of drummed CH nt the time of 
asrsy is utilized. Contnincr mass is no! used to calculate specific 
activity. O R N L  does not yct hove thc capability lo nsrny boxed 
CH- o r  RH-'IRU waste. 

C 

Proccss flow sliccts, materials lists, ond RTR provide data o n  
hazardous components  bat will be  included in the data pnckagc 
sent witti the waste to WIPP. 

Technicill and administrative controls and gcncrator training. arc 
utilized to rcduce waste. 

d 

Treatment of hazardous componenls i s  not feasible; however, 
source reduction is being implcmentcd. 

ORNL d o u  not generate TRU waste thnL is classified for security 
reasons. 

Determine whellier "'Cm, n'IJ, and "Cf should he 
formally declared lo be TRU. 

Upgrndc new master algorithm for drummed CH-TRU. h s t d l  FY 1992 
box CH-TRU a m y  system. Include nssay capabilities for 
RI1-TRU in WIlPP.' 

10K a 

120K 1 .5ht  

C 

RTR is being installed Tor CII-TRU boxes. RI I -TRU d;ita will 
be  generated nt WI-IPP'. 

C C 

FY 1969 70K 

R! 1994 
2005 
2013 

Expand T R U  waste minimization focus. 

Wt lPP  for RH-TRU Ireatrnent. jcduclinn and shipment. 

d d 

Continue current practice. a 

Construct and operate repackaging facility for CH-TRU and 

'Not applicable 
'Sce h ( I )  

'See a (2-4). 
'See B (2). 

C 

'i3IlF: 

a a 

600K 1 

1.7M 6hl 
125hI _. 215hl 

d d 

a a 



Tablc 2 (maid). 

Completion Frctimnted Cllrt 
Requirement/St atus Current practice Current plans Date Expcnsc Cnpitnl 

c. Wnrtt  Certificstion 

( 1 )  P a r h l  Compliance 

(2) Compliance 

(3 )  Partial Complinnce 

(4) Partial Compliance 

(S) Psrtial Compliance 

(6) a 

(7) * 
(8) Portia! Compliance . 

(9) Compliancc 

(10) a 

(11) Par\id Compliancc 

TRU waste is or will be certified rccording to the WIPP WAC, 
placed in interim storage, nnd evcnluslty shipped lo WIPP. 

ORNL d o u  not intend to send uncertified TRU waste to WIPP. 

ORNL's NG CH-TRU Ccrtilicetion Plan has been opproved by 
WIPP WACCC. Stored CH-TRU nnd NO RH-TRU plans hove 
been revicwed by WlPP WACCC. 

Certification plens contain or will contain controls IO ensure 
sdhcrcnce Io plan. 

c 

e 

a 

Generators' proccdurcs nre in place to irnplemcnt the approved 
NG CH-TRU Cerlificntion Plan. 

Support will be providcd to audit learns as required. 

I 

Scveral findings were reported by the last WIPP WACCC nutlit. 

Construct and operate focilities to repackage end cerliry 
CH- and RH-TRU waste and eventually ship lo WIPP. 

I 

Revise CH-TRU and NG RH-TRU documents. Issue stored RH-TRU 
document. Prepnre cerlificotion plans for transportation. 

t 

C 

n 

n 

Revise pxmators '  procedures as needed to implement additionnl 
cerlification plans a i  approved. 

n 

a 

Establish documenl contml system, and resolve remaining findings. 

'SCC t (3)  

b 

a 

FY 1 9 4  

e 

e 

a 

il 

FY 1394 

a 

a 

FY 1990 

b 

R 

150K 

C 

C 

a 

B 

l5OK 

R 

0 

lOOK 



Tablc 2 (mnld). 

Completion Estimated Cost  
Dale Expense Capital Current prncticc Current plaru RequirementlSlatus 

d. Warle Packaging 

( 1 )  Partial Compliance All NG CII.TRU wask is packogcd in noncombustible containers 
thnt meet DOT requirements. 

NG RH-TRU waste will be repackaged in the WHPP. 
YG RH-TRU will be alaced in improved rtnraee casks. 

b b b 

(2) P m i r l  Complinnce Some prcuure relief devices hove been utilized. Utilize pressure relief devices in repackaging. b b b 

(3) Purlin1 Complinnce All waste !o be shipped IO WlPP will be scaled, marked. snd 
labclcd in accordance with applicable requiremenla. 

Gcnerntors will seal  and Waste Management will mark and Iabcl b b b 
CH-TRU containers. RH-TRU sealing and labeling will be done 
a1 WHPP. 

e. Temporary Storape at Generating Sites 

(1)  Parlial Compliance All CH-TRU drums are clearly identified and phpicnlly segregated f 
from LLW lo the extent prnclicnl. RH-TRU casks are separately 
stored. 

f I 

(2) Partial Compliance TRV and LLW containcrs are atorcd in the snmc buildings bui 
are clenrly dislinguishcd. 

Provide upgraded RCR4-permitted storage facilities to mcct FY 1994 150K 
requirements of t h e  Order. 

g g 

g g 

(3) Partial Compliance 

(4) Partial Complinnce 

Ac tus  is conlrolled for current TRU storage fncilities. 

Limiled monitoring is performed IO detect relenscs. 

Access controls will bc included as needed in new storage projccu. 

New storage facilitiu will provide improved rnonitoring capabilities. 

( 5 )  Complinnce Exisling hil i l ies construclcd lo npproprialc design crilcria nnd 
rubjeckd to safciy evaluations. 

g '  New storagc facilities will be designed, constructed. and operated to 
minimize p t e n l i a l  for accidents. 

Develop conlingency plans for planned facilities. (6 )  Pariial Compliance ORNL has a general RCRA contingency plan, as wcll ns specific 
conlingcncy plans lor fncilitiu planned to be kept opernlionnl after 
1992, but no specific plans exis1 for fncililies lo be closed. 

FY IN93 SOK 

r 

2.75M 

a 

E g g 
(7) Compliance Facility design and operation helps keep exposures ALARA. ALARA principlec will be incorporated into design and operation 

of new facilities. 

'See n. ( I ) .  
'See e. (2). 



Table 2 (contd). 

Requirementfitatus Current prncticc Current plans 
Completion b t i m a t e d  C a s t  

Dale Expcnse Capital 

1. Transporfntiondhipping lo WlPP 

(I) Compliance Cunent ORNL shipment prnctices are in compliance with 
spplicnble fcdersl repulotionr. 

Extend current practices to TRU waste when shipments to W P P  begin. 

ORNL will utilize the TRUPACT 11 Cor CH-TRU and Ihe DOE- 
authorized pocknse for RH-TRU. 

(2) Complime 1 

(3) Compliance a ORNL will provide required shipping papers. 

(4) Campliencc a ORNL will distribulc shipping papers as specified. 

(S) Compliance 

(6) Compliance 

ORNL has required current nuthoritalionlpermits Cor shipments. 

ORNL properly placards all  current shipments. 

Additional nuthorizationslpermits will be obtained if necessary. 

ORNL will properly placard TRU waste shipments when !hey begin. 

(7) Compliance 1 

(8) 6 0 a 

ORNL will utilize 'exclusive use" vehicles nnd the TRANSCOM tracking 
system. 

~ ~~ 



Table 2 (mnld). 

Completion Ettimntetl Cost 
Current practice Current plans Date Expense C.ipital Rcquircrncnt6tatus 

g Interim Storage 

( 1 )  Partisl Complinnce Current interim storage buildinp nre sufficient for current waste 
inventory but inadequate to meet projected needs. 

Construct new sforage facilities.' 

(2) Partial Complinnce RCRA permit applications have been prcpnrcd for two planned Prepare R C R A  permit applications for the remianing facilities. All g g*h g 
storngc facili!ies. four new fncilities will be designed and operated in compliance with 

ilenis n-j. 

(3) Noncomplinnce 

(1) Compliance 

Permit npplicntions have been submitted for existing facilities 
meeting RCRA rcquircmeilts. Existing fncilities no! mceting 
requirements will be closed. 

Current srorage facilities protect the certification status of the  
wnste. 

( 5 )  Parlid Compliance Currently, O R N L  reccivu no  TRU waste generated off-site. 

Close inadequate existing facilities. 
Construct new facilities. 

Continue to store certified wmte in such a manner that the certification g g g 

Afler WIPP becomes operational, store and process data pockages from b b b 

is unallered. 

ofbsite generaton and use them to prepare final data packages. 

(4) Compliance i i b b b 

Not all responsibilities outlined in this requircmcnl will npply, since 2013 b b E  (7) Partial Compliance Currently O R N L  receives no  TRU wnste generated off-site. 
O R N L  will no! only store, but also repackage TRU waste generated 
off-site. 

(E) Partial Compliance I j j b b 

h. WlPP 

( 1 3 ) '  Requircmcnls h. (1-8) are applicable to WIPP. a a n il 

'See e. (6) 
'See g ( 5 ) .  
'See g. (7). 



Table 2 (mnld). 

Com ple tion B t i ni a I et1 Cor 
Date  Expense Capital Rcquircment/Status Current practicc Current plans 

i. Buried TRU Wnrte 

( I )  Compli3nce 

( 2 )  Compliance 

ORNL helped develop the referenced document and has develcpcd 
additional internal documents to be used in complying with this 
requirement. 

Potential buried TRU waste sites will be  invesligated and 
evaluated under the RIES program according to the requircmcnts of 
RCRA 3004(u) and CERCLA Ins m e n d e d  by SARA). 

(3) Complisncc Closure strategies will be dcvcloped under the R I B  progrnm.' 

(4) Compliance m 

j. Quality Assurance 

(1) Partial Compliance TRU waste manngemcnl activities are being performed under active 
Q A  programs. However, significant upgrades to this program must 
be  mnde in accordance with rpplicable elements of ANSI(ASME 
NQA-1 and DOE Order 5700.6B. 

Continue implementing the ORNL RAP, through DOE ER Program. 

Continue Rl/FS Cor sitcs coniaining TRU wastes, as part of DOE 
ER Program. 

Continue RIm for sites containing TRU wastes. as part of D O E  
ER Program. 

Ccntinue R l F S  for silcs containing TRU wasle, a5 part of DOE 
ER Program. 

Continue to bring all TRU waste nclivilies into compliance. New 
Incilities will be brought on-line with NQA-1 programs in place. 

TOTALS 

a a n 

k k k 

k k I; 

k k k 

1992 200K n 

m 
VI 

FY2013 129M 

'TDD. The  loa1 scope of the ORNL RAP 1s estimaicd at 51.3 billion, to be completed by year 2010. 
'See i. (2). 
'See i. (2-3) 
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Table 3. Line Item and General Plant Projects for TRU waste facilities at ORNL 

Title TEC Funding type F i i  year 

Line Item projects: 

Waste Handling and 
Packaging Plant 

Waste Characterization 
and Certification Facility 

General Plant Proiects: 

RH-TRU Waste Storage 
Bunker I 

TRU-SLLW Staging Facility 
SWSA 5 

CH-TRU Storage Facility 

WEAF Upgrade 

RH-TRU Waste Storage 
Bunker I1 

CH-TRU Repackaging 
Facility 

$245,000,000 GF 

840,000 KG 

425,000 GF 

~ , 0 0 0  GF 

100,000 GF 
700,000 

9 0 0 , ~  GF 

1,100,oOo GF 

FY 1993 

FY 1993 

FY 1989 

FY 1989 

FY 1990 

FY 1990 
FY 1991 

FY 1991 

FT 1992 
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3.1.2 Low-Level Waste 

LLW is radioactive waste that cannot be classified as HLW, TRU waste, spent nuclear fuel, or a 

by-product material, as defined by DOE Order 5820.2k In general, LLW contains radionuclides that 

are beta-gamma emitters with short half-lives. LLW is also characterized as radioactive waste containing 

less than 100 nCi/g of TRU radionuclides. 

3.1.21 Strategy 

On an annual basis, ORNL generates SLLW and extremely small volumes of waste mntaining 

NARM. Past and current waste management practices did not differentiate NARM waste from LLW. 

However, unresolved issues exist regarding whether NARM wastes may be regulated under RCRA or 

TSCA regulations. This is an area in which DOE-HQ is preparing regularory guidance for field sites. 

According to DOE Order 5820.2% small volumes of NARM waste can continue to be managed as LLW. 

The decision tree for the segregation and disposition of various types of LLW is shown in Figure 12 

(Section 3.1). 

3.1.21.1 Current Practice 

Currently, LLW is separated primarily for handling purposes to minimize the radiation exposure 

to operating personnel during treatment, storage, and disposal operations. The SLLW segregation 

categories are presented in Table 4. 

Until 1986, all SLLW including LLW mixed with hazardous waste (Le., mixed waste), generated 

at ORNL was disposed of on-sire by shallow land burial generally in unlined trenches and auger holes. 

SWSA 6, which is the currently active disposal area at ORNL, has been used for LLW disposal since the 

early seventies. Starting in 1984 the practice of shallow land disposal on the ORR has come under 

closer scrutiny by Federal and State regulators and DOE officials. As a result of Federal and State 

regulatory pressure, major changes in the operation of SWSA 6 were initiated in 1986 including: (1) the 

exclusion of all mixed waste from disposal in SWSA 6; (2) the use of GCD techniques such as concrete 

silos and lined auger holes for disposal of CH- and RH-LLW, and (3) the storage of some CI-I-LLW at 

ORGDP and of all mixed waste at ORNL Currently, the LLW operating strategy at ORNL is the one 
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Table 4. Current SLLW segregation categories 

Waste type Description 

CH-LLW 

RH-LLW 

Y.J 

Biological 

Asbestos 

suspect 

s200 mrem/hr 
compactible (plastic, rags, etc.) 
noncompactible (metal, wood, etc.) 
solidified sludges 

>200 mremhr 
reactorhot cell debris 
solidified sludges 

LLW that contains >1g per container 

LLW of a biological nature 

LLW containing friable asbestos 

Waste with no measurable contamination by radiation survey, but 
which must be handled as a category of SEW and dispased of in 
a controlled trench due to its history and the potential for internal, 
undetectable contamination. 

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 compliance closure agreement with the TDHE. 

These remediation activities are coordinated with current waste disposal operations. 

Fstirnates indicate that up to 10 years of disposal capacity exist in SWSA 6, using current below- 

grade technologies and assuming current waste disposal generation rates. Because of RCRA compliance 

agreements, plans are now to phase out the GCD below-grade disposal operations in SWSA 6 by 

May 1992. 

3.1212 LLWDDD Program 

In 1986 Energy Systems established the LLWDDD Program to develop a comprehensive strategy 

for managing LLW on the ORR. The strategy developed by LLWDDD established 'classes" of disposal 

technologies for managing on-site generated LLW, depending upon the specific isotopic composition and 
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concentration in the waste. The five ciasses of LLW disposal technologies identified in the ELWDDD 

strategy are as follows: 

(1) BRC Waste - LLW that is suitable for disposal in a sanitaryhndustrial landfill facility and 

will not expose any member of the public to an effective dose equivalent of mare than 

4 rnrem&ear at the time of disposal, 

(2) Class I Waste - LLW that is suitable for disposal using sanitarylindustrial landfill 

technology and will not expose any member of the public to an effective dose equivalent of 

more than 10 mrembear at the time of disposal, 

(3) Class I1 Waste - LLW primarily containing fission product radionuclides with half-lives of 

30 years or less that is suitable for disposal in engineered facilities designed to isolate the 

waste from the environment and public for a period of time sufficient to allow the decay 

of radionuclides to such a level that any member of the public will not be exposed to an 

effective dose of more than 10 mrem/year, 

(4) class Ill Waste - LLW consisting of radionuclides that have long half lives and will be 

disposed of in facilities having intruder protection, and 

( 5 )  Class IV - LLW not suitable for disposal on the ORR and which would require either 

treatment to reduce the contamination to a level consistent with any of the other four 

waste classifications for shipment to an off-site disposal facility. 

A draft of the proposed LLWDDD strategy was submitted to the DOE-OR0 in July 1987. A 

summary of both the strategy and the implementation plans prepared by Energy Systems installations was 

prepared and submitted to DOE-OR0 on December 16, 1988. ORNL was assigned the respansibility 

for the design and construction of the Class I1 IWMF and the overall management responsibility for the 

TDDP. 

In the implementation of the LLWDDD strategy, the PAS will establish the specific waste 

O W L  plans to phase the classification requirements for the various waste disposal technologies. 

L L W D D  strateg. into operations before 1992. Figure 20 provides the anticipated schedule and the 
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expected duration of the availability of treatment, storage, and disposal facilities for managing ORNL‘s 

SLLW. 

3.1.213 Performance Assessments 

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 RWMD has been assigned the 

responsibility for the preparation and the issuance of the radiological PAS, as required under DOE 

Order 5820.2A, for existing and new LLW disposal sites for all applicable Energy Systems installations. 

The RWMD has formed a RPAT which has been delegated the responsibility for the preparation of the 

radiological PAS. Each Energy Systems installation has a representative on the RPAT who is referred to 

as the PAM. The PAM is responsible for the content and completion of the radiological PA.., and for 

providing the RPAT with the data required for conducting the PA, such as information on site 

characterization, waste inventories, and disposal technologies in use or planned for use at their respective 

site. 

Each PA will be submitted to the DOE for review by the DOE Peer Review Team. A final PA 

report will be issued that reflects the resolution of comments received by the DOE Peer Review Team. 

For ORNL, a radiological PA will be prepared for disposal technologies and active units (as of 

September 26, 1988) in SWSA 6, and for the proposed Class I1 IWMF to be located in the southwestern 

portion of SWSA 6. The final PA report for both disposal facilities is scheduled to be delivered to 

DOE-OR0 for submittal to DOE-HQ during June 1990. The PA is scheduled for review by the DOE 

Peer Review Team during the first quarter of FY 1991, with final release set for September 1991. The 

actions and schedule for completing the SWSA 6 (GCD/TWMF) PA are contained in Table A 1  of this 

plan (Appendix A). 

3.1.22 Generic Dgniption and Characteristics of Waste 

Approximately 50,OOO-80,OOO ft’lyear of SLLW i s  routinely handled at ORNL. The major 

volume of LLW is CH waste, with a radiation level less than 50 mremlhr. As presented in Table 4, the 

various categories of LLW at ORNL are discussed in the following sections. 
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ORNL DWG 89A-602R2 

1 
CALENDAR YEAR 

1989 1990 1991 1992 

SWSA 6 CONTINUING OPERATIONS 
CH L l W  C SILOS 
RH LLW C SILOS 
RH LLW 61 AUGER HOLES 
RH U W  CE AUGER HOLES 
TiSSlLE LLW C l  AUCER HOLES 
TUMULUS I 
TUMULUS I I  
BIOLOGICAL TRENCH 
SUSPECT LANDFILL 

- - V I  

9-11 

I) 

ORGDP INTERIM STORAGE 
---e--- LLW 4 0  m r s m / h  

CTCC <SO mrsm/h ---I 111 

TRANSITION IN STRATEGY FOR ULTtMATE 
DISPOSITION OF LLW 

DISPOSITION BASED ON DOSE/FORM - 0-9 

DISPOSITION BASED ON CONCENTRATlON/DOSE/FORM 

SWSA 6 CLASS l l  IWMF 
BRC. CLASS I, CIASS I1 - 4 . 1 - 1 1 1  

ORGDP INTERIM STORAGE 
BRC, CLASS 1. CLASS I I  <50 m r e m / h  
C U S S  111, C U S S  IV <50 mrrm/h 
GTCC c50 mrom/h 

WEST CHESTNUT RIDGE CI DF 
RRC, CLASS I 

BEAR CREEK VALLEY CII DF 
C U S S  I! 

i 

1995 

- 

6 CONCRETE DENOTES PLANNED TSD 
LLW LOW-LEVEL WASTE 
SWSA S6tlD WASTE STORAGE AREA C1 CAST IRON 
CH CONTACT HANDLED CE CONCRETE ENCAPSUtATED 
RH REMOTE HANDLED BRC BELOW REGULATORY CONCERN 
CI OF CLASS I DISPOSAL FACILITY GTCC GREATER THAN C U S S  C 
Cll DF CLASS 11 DISPOSAL FACILITY (SPECIAL CASE) 

----'--m DENOTES PERIODS OF TRANSITION AND/OR UNCERTAINM 

Fig. u). Prnjcctod availability ol LLW TSD facilities. 



ORElL DWC 89A-603R 

CALENDAR YEAR 
I 

1 9 9 6  1 9 9 7  I 1998 1 9 8 9  1 9 9 0  1991 I 1 9 9 2  1 9 9 3  1 9 9 4  1 9 9 5 .  
I 

MELTON VALLEY Clll CIV SF 
C U S S  111, C U S S  IV (>50  rnr*rn/h) 
CTCC ( > 5 0  rnrrm/h) 

MELTON VALLEY DRY CASK SF 
ClCC 
Nf M 

SWSA 5 NORTH 
ClCC (7827) 
NFM (7827, 7 8 2 9 )  

1 S C A IN C 1 bl E R A T 0  R 
LlW- BIOLOGICAL 

S f  STORAGE FACILITY 
ClCC GREATER THAN CLASS C 
S W S A  SOCIO WASTE STORAGE AREA 
T S C A  TOXIC SUBSTANCE CONTROL ACT 

NFM NUCLEAR FUEL MATERIAL 
LCW LOW-LEVEL WASTE 
Clll C L A S S I I I  
CIV CLASS IV 

Fig. 20. ,-.mtd). 



73 

CH-LLW is waste that has a radiation dose rate at the surface of the package of 5200 mrem/hr 

and consists of various discarded slightly contaminated debris @e., blotter paper, phstic, shoe covers, 

swipes, glass, wire, metal equipment items) and sludges from the PWTP. 

3.1.221.1 Compactlife CH-LLW. Compactible CH-LLW usually consists of plastic bags, 

blotter paper, light gauge metal, and glassware that can be compacted by conventional compaction 

equipment. Because of the concern with personnel exposure, compactible CH-LLW is limited to 

packages with a surface dose rate less than 200 n u e m .  Most compactible waste has a surface dose 

rate less than 10 mremkr. CH-LLW which is to be shipped to ORGDP for storage is limited to a dose 

rate no greater than 50 mremlhr. For handling purposes, compactible CH-LLW is segregated and 

collected in separate containers throughout ORNL. 

3.1.2212 Non-compactiile CH-JAW. Non-compactible CH-LLW generally consists of heavy 

gauge metal items, wood, and other debris that can not be compacted by conventional means. Non- 

compactible CH-LLW is segregated and collected in yellow dumpster-type containers. 

3.1.2213 Sofidified sludges. The principle source of CH-LLW sludges is ferrous hydroxide 

from the PWTP. 

3.1.2.2.2 W - U W  

W - L L W  is waste that has a surface dose rate of ~200 mrem/hr and consists of debris from 

reactors and hot cell type operations and solidified sludges from the LLLW system. 

3.12221 Reactors and hot cell debris This waste consists of various equipment components 

contaminated with radioactive materials or activation products. Because of its very high radiation level, 

this waste must be transported in special shielded containers and handled by remote means. Activated 

components from reactors and contaminated equipment items Erom 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 iype of waste can have surface dose r a t a  up to 

thousands of remhr. 



74 

3.12222 Solidified sludges. Special campaigns for solidification of sludges from the LLLW 

system will produce a RH-LLW. 

3.12223 mU-ILW. 23’U-LLW usually consists of debris from production operations where 

enriched uranium is processed. For criticality and security reasons, waste containing greater than 1 g of 

23sU is handled and disposed of separately. 

3.12224 Biological LLW. Biological LLW mainly consists of animal excrements and animal 

bodies or parts that were generated when radionuclides were used in biological research. The activity of 

this type of waste is usually very low @e., much less than 10 mremhr). 

3.12225 Asbestos LLW. Until the late 197Os, asbestos was used extensively at ORNL for the 

insulation of pipes. Asbestos waste usually consists of debris generated during maintenance or 

demolition of contaminated facilities. The radiation levels in asbestos LLW is usually very low 

(i.e., much less than 10 mremhr). 

3.1-6 Suspect WW. Suspect LLW usually consists of construction debris waste that is 

generated during the demolition of facilities. Because of the history and location of these facilities, the 

debris may be contaminated even though radiation surveys do not reveal contamination. 

3.1a Treatment Facilities 

Extensive facilities for the treatment of SLLW do not currently exist or are planned at ORNL. 

Existing treatment facilities at ORNL for treating SLLW consist of the WEAF (inspection facility) and 

the waste compaction facility (Bldg. 7831) in SWSA 5. A concrete waste grouting facility and the 

WCCF (inspection facility) are planned facilities, 

Treatment facilities at other plant sites within the ORR may be used to treat a portion of 

ORNL‘s SLLW in the future. For instance, ORMWI at the ORGDP may be used for the thermal 

treatment of biological waste. This document only addresses existing or planned treatment facilities at 

ORNL 
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3.1.23.1 Waste Examu~ tionandAssayFacllity(Bldg.7824) . 

The WAF is an existing facility located in SWSA 5 that is used for examination of both solid 

CH-LLW and CH-TRW waste. This facility is discussed under the section of this plan regarding TRU 
waste treatment facilities (see Section 3.1.1.3.1.1). 

3.1.23.2 Waste Compaction Facility (Bldg. 7831) 

Building 7831, which is located in the nort.. area of SWS. 5 is a metal Butler-type building 

approximately 40-ft X 4343 with a personnel area and a 15-ft high compactor area. The compactor area 

occupies half of the building and houses a box compactor and a compactor-baler. The box compactor is 

used to reduce compactible CW-LLW waste into 4-ft X 4-A X 6-ft metal boxes with a compression force 

of 1,750 psi. The compactor-baler (50-ton compression force), which is no longer in service, was 

previously used to compact and bale CH-LLW in cardboard boxes. 

3.1.2321 Environmental monitoring. Two continuous air monitors are provided to monitor 

and alarm airborne activity detected above preset limits. Monitoring of the area for radiation levels 

(Le., background, point source, and transferrable) is provided using portable survey instruments during 

operation. 

3.12322 Permitting status A RCRA permit is not required for this facility. 

3.12323 Facility status ORNL intends to continue operating this facility for the foreseeable 

future. 

3.1.2.33 Waste Grouting Facility (Bldg. 7818) 

This planned facility will be used for filling voids in waste packages and the annular space 

around metal boxes placed in concrete boxes for tumults disposal. The facility will utilize an existing 

Butler-type metal building (approximately 40-ft X 80-ft in size) in SWSA 6. The existing building was 

built on a concrete slab with a sump for collection of any spill. Upgrade to the facility will consist of 

the construction of a covered concrete pad with curbing for housing a grout pump, grout f e d  hopper, 

and HEPA filter housing and fan system. The grouting equipment will consist of a grout pump and 
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hopper. Grout will be delivered to a grout work station inside .the building through flexible lines. 

Special grout injection lids for the waste containers will be utilized for injecting the grout. The grout 

work station will be equipped with a HEPA filtered exhaust hood. 

3.1.233.1 Environmental monitoring. Continuous air monitors will be utilized for monitoring 

and alarming if airborne contamination exceeds prescribed limits. Monitoring of the area for radiation 

levels will be performed using portable survey instruments during operations. 

3.123.3.2 Permitting status. A RCRA permit is not required to operate this facility. An 

AcDM has been prepared for this capital project. 

3.1.2.333 Facility status. The project title is "SWSA 6 Staging Area Upgrade" and the facility 

is a planned FY 1990 GPP. A preliminary proposal has been prepared and construction is expected to 

begin in late 1990. The TEC for the facility is $525K, 

3J.23.4 Waste Characterization and Certification Facility 

This facility is a planned FY 1993 LI project to be located in SWSA 7 to replace the WEAF. 

This inspection facility is discussed under the section of this plan regarding CH-TRU waste treatment 

facilities (see Section 3.1.1.3.1.3). 

3.114 Storage Facilities 

Interim storage of SLLW waste was initiated during 1987 because of the regulatory concern with 

disposal practices on the ORR and the limited capacity of SWSA 6. Currently, ORNL is utilizing two 

interim storage facilities: the ORGDP K-25 storage vaults, and the EASC cask storage area. 

Building 7842 in SWSA 6 has been used as a temporary storage facility for SLLW prior to placement on 

the Tumulus I Pad. The intention is to utilize interim storage only until suitable permanent disposal 

Can be developed. 
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3.124.1 Building 7842 - SWSA 6 Equipment B d d j n g  

This building is used as a staging and a temporary storage area for CH-LLW waste awaiting 

containment in concrete casks for placement on the "umuius I Pad. Storage in this facility is usually 

limited to less than 90 days. Building 7842, which was originally constructed to store SWSA 6 heavy 

equipment, is a pre-fabricated metal structure on a reinforced concrete pad. The building, which is 

approximately 40-8 X 8041 in size, is equipped with electricity and telephone lines. 

3.124.1.1 Environmental monitoring. Portable survey instrumentation is used to monitor 

radiation levels at this facility. 

3.1.24.1.2 Permitting status. A RCRA pennit is not required. 

3.124.13 Facility status ORNL intends to continue operating this facility for the foreseeable 

future. 

3.1242 ORGDP Stoiage Fariiity 

Some CH-LLW activily is currently being stored at ORGDP in Building K310-2 The ORGDP 

storage facility, which can only accommodate CH-LLW with a surface dose rate of 4 0  m r e m r ,  utilizes 

the surplus K-25 building at the ORGDP for storage. Tbe first waste stream shipped to ORGDP for 

interim storage was dewatered sludge from the PWTP (Building 3544). This waste stream is fairly 

homogeneous and of very low activity. Currently, the P w r P  waste and compactible waste in metal boxes 

are being shipped to ORGDP for interim storage. To date, approximately 1,400 drums of S U W  and 

100 4-ft X 4-ft X &Et boxes from ORNL are being stored at ORGDP. 

3 .12421  Environmental monitoring. SLLW is being shipped to the ORGDP that meets the 

facility storage WAC. Overall monitoring of the facility is the responsibility of ORGDP. 

3.12422 Permitting status Permitting of the storage facility is under purview of the ORGDP. 

3.12423. Facility status. The facility is expected to be utilized until the LLWDDD strategy is 

implemented and the ORR Class I and 11 disposal facilities are available. 
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3.1.243 EASC Cask Storage 

An interim storage facility for storing solidified waste from the EASC of 1987 is located near 

the NHF. This storage facility was designed specifically for storing the cement solidified LLW generated 

during the processing of 47,000 gal of LLLW. 

The solidified waste is contained in interim storage casks which were designed to provide: 

(1) multiple containment barriers for the solidified waste form; (2) adequate shielding for the high 

activity waste; and (3) sampling capabilities to monitor for the possible presence of entrained liquids and 

gases. The casks were fabricated of 1-ft thick steel-reinforced concrete with an inner liner of corrosion- 

resistant synthetic, vinyl ester, fiber-reinforced plastic laminate. Each cask is about 9-ft in diameter and 

about 9-ft high, and has a precast waterproof reinforced concrete cask lid 1-ft thick. A total of 60 casks 

were used during the campaign. 

The storage facility consists of a graveled-pad interim-storage yard. The storage area is 

approximately 30043 X 400-ft in size. 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. 

3.1.243.1 Environmental monitoring. The facility is routinely monitored by the operations 

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

routine basis. 

3-1-2432 Permitting status. The facility is being operated per an agreement with TDHE. The 

agreement with TDHE limits storage at the site to a maximum of five years, @e., 1992). A RCRA 

permit is not required for this facility. 

321.433 Facility status The facility will be closed as required by agreement with TDHE. 
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3 . 1 3  Disposal Facilities 

ORM, is currently operating SWSA 6 as a disposal site for SLLW. This site has been used by 

ORNL for approximately the last twenty years for the disposal of on-site generated SLLW. ORNL has 

also been developing SWSA 7 for the last 10 years as an additional disposal site for SLLW. 

Future disposal operations at SWSA 6 will gradually incorporate the LLWDDD strategy and 

utilize above-grade engineered tumulus disposal for the majority of SLLW disposed in SWSA 6. Long 

range ORR Class I and I1 disposal facilities will be placed into operation and SWSA 6 will be c l w d .  

SWSA 7 is a candidate site for planned treatment facilities and possibly Class I1 waste disposal. 

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

Development of this (%-acre site was started in 1959. An 8-ft high chain link fence with outriggers 

encloses the area. The operational life of SWSA 6, under the current rate of waste generation and 

improved disposal criteria, is estimated to be through the mid-1990s (see Section 3.1.25.4). Less 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 SLLW. 

These techniques include the use of below-grade concrete silos and wells and an above-grade Tumulus 

demonstration project. The method of disposal currently used for each waste type disposed of in 

SWSA 6 is presented in Table 5. 

The majority of CH- and RH-LLW being disposed of in SWSA 6 would likely be classified as 

Class II LLW under the UWDDD strategy. Waste disposal operations in SWSA 6 can be divided into 

below-grade and above-grade disposal activities. Plans to phase out the below-grade disposal operations 

in SWSA 6 over the next several years is currently underway. Details on the specific disposal methods 

employed in SWSA 6 are discussed in the following sections. 
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Table 5. Disposal method for waste currently disposed in SWSA 6 

Waste type Disposal method 

CH-LLW 

RH-LLW ( ~ 1  renuhr) 

RH-LLW (>1  remhr) 

"'U (Fissile waste) 

Biological waste 

Asbestos 

Suspect construction debris 

.Concrete silos/tumulus 

Concrete silos 

Double-walled pipe wells, wells in silos 

Lined auger holes 

Unlined trenches 

Concrete silos 

Landfill 

3.1.25.1. Below-Grade Disposal 

Below-grade disposal methods used in SWSA 6 include concrete silos, wells in silos, double- 

walled pipe wells, lined auger hole wells, and unlined trenches. All RH-LLW waste >1 remhr is 

shipped to SWSA 6 in shielded, bottom-unloading casks and disposed of in the various types of wells. 

The type of well facility utilized largely depends upon the configuration of the waste package. Fissile 

waste is handled in lined auger holes. 

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

( e 1  rem/hr). These concrete silos are located in separate areas of SWSA 6. A concrete silo is 

constructed of two 16-gauge, corrugated steel pipes, one &ft diameter and the other 9-ft 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 14-3 to 20-ft in 

length, depending upon the depth of the water table at a given location. A wire reinforced, 1 2 4  thick, 

concrete pad is poured in the bottom of the silo. 

The silos are aligned in clusters within !he trench. The depth of the trench is always located 

and dug with its lowest point a minimum of 241 above the maximum water table elevation. A 3-in 
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diameter PVC pipe, with a bottom cap, is used as a monitoring.wei1 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 2-3 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 runoff away from the silo, Each silo is identified 

by a unique number as TL-XXX (Trenchflow-range). The silo is capped with a 12-in thick, steel- 

reinforced concrete cap. A section view of a typical silo used for CH- and RH-LLW is shown in 

Figure 21. 

3.1.2.5.1.2 Concrete silos with containment wells. A modified version of the concrete silo 

described previously is used for the disposal of some RH-LLW (>1 rem/hr). A concrete silo is 

constructed in the same manner as for CH-LLW. In addition, Seven to eleven, 20-in diameter by 20-ft 

long, cast iron pipes are placed vertically in a geometric array within the 8-ft inside diameter of the 

concrete silo. The annular space between the outside surface of the cast iron pipes and the inside 

surface of the concrete sibs is filled with concrete. A 12-18-in concrete base is poured into the pipes. 

When the pipes are filled within 3-ft of the surface, the remaining volume is a p p e d  with poured 

concrete to seal the well. Each pipe is filled and capped sequentially until the capacity of each pipe 

within the silo is depleted. A typical section view of the modified concrete silo ued for some 

W - L L W  is shown in Figure 22. No limits exist on the amount of radioactive material placed in the 

well, provided the radiation reading over the top for the well does not exceed 200 mremhr. 

3.125.13 Doublewallad pipe wells Some RH-LLW (1 r e a r )  contained in 55-gal drums is 

disposed in double-walled pipe wells. These disposal units are constructed of two 11-gauge, corrugated 

steel drainage pipes 20-ft long, one %-in diameter and one %in diameter placed in a drilled auger hole. 

The 30-in diameter pipe is concentrically placed inside the 36-in diameter pipe, with the tops of the 

pipes at ground level. The bottom of the well is a minimum of 2-ft above the maximum water table 

elevation. The space between the two pipes is filled with a concrete grout. A wire reinforced, 12-in 

thick, concrete plug is poured in the bottom of the well. 
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ORNL-DWG 83-7641 

Two CORRUGATED D R A I N A G E  TILES 20 FEET L O N G  
OUTSIDE D I A M E T E R  9 FEET ,4 GAUGE (.,oo in.) 

I N S I D E  D I A M E T E R  8 FEET 1 
AREA BETWEEN TILES A N D  BOTfOM POURED WITH CONCRETE 

12-18 in. THICK REINFORCED CONCRETE 
COVER FABRICATED AFTER CYLINDER 

IS FILLED WITH WASTE f 

Fig. 21. Schematic of mnmcte silo in SWSA 6. 
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OR N L-DWG 86-1 3795 
CAST IRON PIPE 
CONTAINMENT WELLS 
7 WELLS PER TILE 

4” DIA CORRUGATED 
DRAINTI LE TO RUN 
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PIPES FILLED WITH 
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r GROUND LEVEL I /  
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. , 1 . .  . .  . .. CONCRETE TI LE 
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8’ ID, 9’ OD 

. .  

1 2”-18“ CO NC R ETE - 
BASE POURED IN 
PLACE 

6“-8” CR USH E D 
STONE IN BOTTOM- 
OF EXCAVATION 

LNO. 11 REBAR 

SECTION 

Eig 2 2  00s-section of concrete silos with containment wells. 
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A monitoring well, made from a 3-in diameter PVC pipe, with a bottom cap slotted 5-ft from 

the bottom, is placed outside the well to allow collection of liquids for sampling and quarterly 

monitoring of the hydrological isolation of the wells. Each well is identified by a unique number 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 mremkr. No limits exist 

on the amount of radioactive material placed in the well, provided the radiation reading at the top is not 

exceeded. When the well is filled, it is capped with a 12-in thick by &-in OD concrete collar. After 

closure and capping of the well, the radiation reading over the top of the well must be less than 

2.5 mrem/hr. 

3.1.25.1.4 Pipe lined auger hole wells. Heavy-wall cast iron pipe wells are also used to dispose 

of some very high activity (>1 rem/hr) RH-LLW. These wells are constructed of a 3/4-in thick cast-iron 

pipe, vertically centered in a drilled auger hole, with the surrounding space backfilled with dirt. The 

pipes are 2 0 4  long with an inside diameter of 20-in. A 12411 thick, concrete plug is poured in the 

bottom of the auger hole. 

A monitoring well, made from a 3-in diameter PVC pipe, with 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 

as WH-XXX (Wellhigh-range). Very high activity (>1 rexnbr) RH-LLW in waste containers 20-in 

diameter are placed in these wells. After an auger hole is filled, the hole is then capped with a 12-in 

thick by &-in OD concrete collar. After closure and capping of the hole, the radiation reading over the 

top of the hole must be less than 2.5 mrem/hr. 

3.1.25.15 "U fissile waste disposaL Fissile waste is disposed of in lined auger holes. These 

fissile disposal wells are made from auger holes lined with steel pipe. The wells are located in SWSA 6, 

grouped together in a location just south of the main SWSA 6 road as it approaches Building 7842. 

Fissile wells are numbered as WF-XXX, (WelVfissile). The fissile disposal wells are spaced so that a 

minimum of 3-8 of earth exists between sides of adjacent wells. Each fmile disposal well consists of a 

heavy-wall (3/4-in thick) steel pipe centered vertically in an auger hole, with the top at ground level. 

The pipe is normally 2O-ft long with a Win ID, with dirt backfilling around the outside of the pipe. A 
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bottom cap of at least 12-in of concrete is poured in the bottom. All below-grade fwile disposal wells 

are constructed with their lowest point a minimum of two feet above the maximum known water table 

elmation. When the fissile disposal well is filled, a top cap 12-in deep by 48-in OD collar is poured 

around the top. 

3.1.25.1.6 ?kench dspmal. Biological waste is disposed of in trenches that are nominally 50-ft 

long by 10-ft wide and the depth varies depending upon the water table elevation. The lowest point in 

the trench is at least 2-ft above the known maximum water table elevation. Spacing between adjacent 

trenches is at least 5-ft. The trench is graded to slope to one end at a rate of approximately 0.5 idft. 

Trenches are separately located from other waste disposal sites. Each trench is identified by a unique 

number as TB-XXX (Trenchbiological). Surface water drainage iS controlled by separate ditching 

around the trench which conforms to existing topographic conditions. The ditching is compatible with 

the overall drainage network of the waste area regardless of whether the trench is on standby, in use, or 

closed. 

The trenches are located and oriented to utilize the most efficient and practical land usage. The 

trenches are sized and sectioned by removable steel plates to improve efficiency of land usage and 

prevent trench sidewall collapse. In the event that, because of unplanned variance in the water table, 

the excavation falls below the water table, the trench is backfilled with Conasauga shale to a depth of at 

least 2-43 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-fl of earth cover. When the trench is filled, the surface of the closed trench is 

planted with grass, mowed, and kept free of trees. 

3.1Z-1,13 Asbestos waste disposal. Contaminated asbestos waste containers are disposed of in 

dedicated concrete silos. The concrete siIos are constructed as described in Section 3.1.2.5.1.2 of this 

plan. 

3.125.1.8 Suspea waste disposal Suspect waste material, which registers no external radiation 

but cannot be certified as free of conramination, is shredded andlor disposed of in the northeast area of 

SWSA 6. The waste is covered with soil. The disposal area covers approximately one acre and is an 

open landfill-type site. Only waste classified as suspect waste is disposed of in this area. 
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3.1.25.2 Above-Grade Tumulus Disposal 

Above-grade tumulus disposal is the preferred method for disposal of LLW in SWSA 6 and will 

be completely phased into operation over the next several years. Currently, Tumulus 1 is being used for 

the disposal of some SLLW in SWSA 6. The planned Tumulus I1 and the Class I1 IWMF will be used 

for SLLW disposal in SWSA 6 until the ORR Class I and I1 disposal facilities are operational. The site 

layout of SWSA 6 showing the location of Tumulus disposal is shown in Figure 23. 

3.1.2521 Tumulus I Demonstration Disposal Project, Tumulus is the disposal technology that 

has emerged as the preferred option for disposal of Class I1 LLW on the ORR. The basic concept 

involves the placement of containerized SLLW into concrete rectangular box-type casks which are 

subsequently loaded and stacked on a curbed concrete pad and capped with natural materials 

(Figure 24). The TDDP was developed and implemented as part of the LLWDDD Program. The 

Tumulus I pad was constructed in SWSA 6 during early 1987. Actual loading of mncrete casks onto the 

pad began on April 11, 1988. 

The Tumulus I pad is approximately 65-ft wide and 1 0 5 4  long. The pad was constructed using 

high strength (6,000 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 

&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 casks that are loaded and stacked on the concrete pad are designed to be used as 

structurally stable overpacks for containerized SLLW. The concrete casks outer dimensions are 7-ft, 

10-in long, with an inner cavity that is sized to receive a standard box 6-ft long, 4-ft wide, and 4-ft high 

and leave a 4-in annular space. After the containerized solid LLW is placed in the cask, the annular 

space is filled with concrete and a pre-cast concrete lid is placed on the cask and sealed with bitumen. 

The loaded and sealed concrete casks are subsequently placed and stacked on the tumulus pad in rows 

abutting each other. 
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ORNL DWG 89A-1173 

_II - ROADWAY 
BUILDING OR STRUCTURES 

,++++- SITE BOUNDARY FENCE 

POWER POLE AND LINE 

1-1 EXPECTED CLOSURE CAP BOUNDARY 

Fig. 23. Lmation of tumulus disposal (Tumulus I, Tumulus 11, Class I1 TWMF) in SWSA 6. 
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As of October 1989, 217 concrete casks have been placed on the pad. The pad will 

accommodate a total of 290 casks using the revised cask orientation plan. The disposal capacity of the 

fully loaded pad will be approximately 28,000 ft? The pad is anticipated to the fully loaded during the 

early part of 1990. 

3.12522 Tumulus II disposal Tumulus I1 is a facility planned to provide a means for 

disposing of SLLW in SWSA 6, with an anticipated operational start date beginning during the third 

quarter of 1990. The disposal capacity of Tumulus I1 is anticipated to be depleted by the third quarter 

of 1991. This period will follow the depletion of disposal capacity for Tumulus I and precede the 

operation of the proposed Class I1 IWMF to be constructed in the southwestern portion of SWSA 6. 

The Tumulus I1 pad will be located on an approximately one acre site just north of rhe 

Tumulus I pad (Figure 18). The tumulus pad will be approximately a f t  wide, 90-ft long, and 12-in 

thick. The pad will be constructed of high density concrete and reinforced with epoxy-coated steel. The 

pad will have concrete curbs 1-ft high on the south, east, and west sides. The north side wil! not have a 

curb, and will be used for vehicle access during cask unloading operations. The loading area will be 

adjacent to the north side of the pad and will be constructed of crushed stone. Surface drainage 

channels will be constructed north and east of the pad. These channels will be connected to the existing 

surface drainage channels for Tumulus L 

3.1L5.23 aasS Jl IWMF. As currently planned, the Class I1 IWMF will provide the means for 

disposing of SLLW in SWSA 6, with an anticipated operational start date beginning during the fourth 

quarter of 1991. The disposal capacity of the Class I1 rwMF is anticipated to be depleted by the third 

quarter of 1996. This is the period following the termination of all disposal operations in the other 

portions of SWSA 6, due to RCRA closure requirements, and preceding the operation of the planned 

FY 1992 LI projects for the proposed Class I and I1 Disposal Facilities proposed for construction in 

West Bear Creek Valley. 

The Class I1 IWMF will occupy an area of approximately 9.5 acres in the southwest portion of 

SWSA 6. Construction will be phased, and will occur over a period of five to six years. The first phase 

will include the construction of two tumulus pads, loading area, surface drainage channels, under- and 

surfacepad drainage systems, monitorhgkansfer 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 
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continue until six pads have been constructed, utilizing the maximum capacity of the site. Each tumulus 

pad will be approximately 60-ft wide, 90-ft long, and 12-in thick. The pads will be constructed using 

high density concrete and reinforced with epoxy-coated steel. 

3.1.253 Environmental Monitoriug 

Currently, various environmental programs at ORNL monitor the performance of operational 

LLW disposal facilities to conform with DOE Order 5484.1, Environmental Protection, Safety and 

Health Protection Information Reporting Requirements, and meet the requirements of DOE 

Order 5820.2A. AI1 LLW facilities becoming operational after September 1988 shall have monitoring 

programs meeting the requirement of Order 5820.2A 

The entire environmental monitoring program at ORNL is undergoing review and will culminate 

in a revised EMP meeting the requirements of DOE Order 5400.XY, Radiological Effluent Monitoring 

and Environmental Surveillance. The revised EMP will cover all activities a t  ORNL, not just those 

related to LLW. The revised EMP and its associated program will coordinate all environmental 

monitoring and surveillance activities at ORNL to: (1) assure compliance with all Federal, State, and 

DOE requirements for the prevention, control, and abatement of environmental pollution; (2) assess 

facility performance; (3) monitor the adequacy of containment and eMuent controls; and (4) assess 

impacts of releases from ORNL facilities on the environment. As a result, O m s  plan for compliance 

with Order 5400.XY implicitly ensures compliance with the environmental monitoring requirement for 

Order 5820.2A 

The specific features of the environmental monitoring program for active disposal facilities in 

SWSA 6 can be divided into below- and above-grade disposal. In both types of disposal, ground and 

surface water is the principal pathway of concern. 

3.1.253.1 Below-grade disposaL The main element of the EMP for below-grade disposal 

facilities is the quarterly sampling of groundwater monitoring wells. Currently, all the GCD units 

(e.g., concrete silos) have monitoring wells directly adjacent to the individual disposal units. In the 

concrete silos, monitoring wells were also placed directly in the waste cells, as well as adjacent to the 

units. The detection of any contamination in the wells directly adjacent to a disposal unit will provide 
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an early warning of the potential for groundwater contamination and allow time to apply remedial 

measures. 

3.13532 Abavegrade tumulus disposal One of the principal features of tumulus disposal is 

the inherent capability for monitoring ground and surface water for contamination. These features are 

illustrated in the design of the Tumulus I Pad. In Tumulus I, the sealed concrete pad is the primary 

barrier from the groundwater. The pad is sloped 1 percent 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 collected in the secondary barrier is also diverted to the monitoring station. 

station is equipped to receive, monitor, and coliect samples from flows received from both the surface 

pad drain and under-pad liner drain systems. 

The monitoring 

3.1.2.5.4 Permitting Status 

- 

SWSA 6, which has both active and inactive disposal units, is currently operating under a RCRA 

interim status closure agreement with the TDHE, which incorporates RCRA Section 3004(u) provisions. 

Regulatory compliance requirements under RCRA will cause the cessation of all below-grade disposal 

technologies as early as May 1992. Closure activities in SWSA 6 under RCRA are expected to occur 

during 1991 through 1993 depending on the number and complexity of corrective measures implemented. 

Closure activities are not expected to affect the construction and operation of the proposed Class I1 

rwMF in the southwestern portion of SWSA 6. 

An ORR EIS for all waste activities is currentiy being prepared by the RWMD. This EIS will 

specifically address the Class I and 11 disposal facilities being planned by RWMD. Two sites in the 

ORR that will be evaluated for the Class I disposal facility are located in East Chestnut Ridge and West 

Chestnut Ridge. The two sites within the ORR being evaluated for the Class I1 disposal facility are 

West Bear Creek Valley and SWSA 7. The ORR EIS is scheduled to be released for public comment 

by the end of March 1990. A ROD is anticipated by September 1990. 

. . ._ 



3.1.255 SWSA7 

As previously discussed, SWSA 7 is a disposal site at ORNL that has been under development 

for the last 10 years for the disposal of SLLW. The site is located to the east of the current disposal 

site in an area east of HFIR (Figure 25). 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 SLLW treatment and 

storage facilities, as well as a candidate site for tumulus disposal. 

3.1.25.6 ORR class I Disposal Facility 

The RWMD has been assigned the responsibility for the development of new Class I and I1 

SLLW facilities on the ORR. Candidate sites for the new Class I DF  include East Chestnut Ridge and 

West Chestnut Ridge (Figure 25). Conceptually, the Class I D F  will consist of a series of below-grade 

trenches with an average depth of 303, length of 15043, and width of 60-ft. Trench dimensions will vary 

in an effort to optimize space available for disposal. The trenches will be lined on the sides and the 

bottom with a synthetic membrane. The bottom of the trench will have an additional 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 lo6 ft3 of Class I waste (assuming 50 percent trench 

disposal efficiency). Sediment basins will be constructed to catch and hold uncontaminated water 

originating from the trenches during operations. Leachate collected from the liner systems will be 

transferred to an on-site leachate treatment facility for processing and release to surface waters. 

Ancillary facilities will include an administration building, a waste verification station, a waste 

staging area, a heavy equipment storage facility, a decontamination vehicle monitoring station, and a 

guard portal. The Class I DF  is anticipated to be operational by the end of 1995. 

3.1.25.7 ORR Class II Disposal Facility 

Candidate sites for the new Class 11 D F  include West Bear Creek Valley and SWSA 7 

(Figure 25). The preferred site is West Bear Creek Valley. Conceptually, the Class I1 DF will consist of 

groups of tumulus pads abutted en echelon. The tumults pads and performance monitoring systems will 

be designed and constructed in a nearly identical manner as those proposed for the Class I1 IWME The 

Class I1 IWMF, while creating disposal capacity for ORNL during 1992-19!36, will also serve as a 



Fig. 25. Location of wastc disposal sit= on thc Oak Ridge Rcscrvation. 
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prototype for the Class I1 D E  The Class I1 DF will have ancillary facilities similar to those for the 

Class I DF. These facilities will include an administration building, a heavy equipment storage building, 

a waste staging and stabilization facility, and a guard portal. The Class I1 DF is anticipated to be 

operational by the end of 1996. 

3.1.26 Status of Support Systems 

3.1.26.1 Training 

The SLLW generator training course is required for waste generators at ORNL in order 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 low-level 

waste; 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). 

3.1.26.2 Certification 

The strategy for a new certification program was published in September 1989. The current 

program is being revised to meet the requirements of DOE Order 5820.2A. Several certification 

demonstration projects are currently underway at ORNL These projects are discussed in Section 8.6 of 

this plan. 

3.1263 Data Base Management 

SWIMS is the data base for solid radioactive waste, both LLW and TRU waste. ORNL 

manages and administers this data base and provides input to the national SWIMS. 

3.12'7 Update of Implementation Summary Table 

Table 6 provides an update to the original implementation summary for management of low- 

level waste that was provided in the Oak Ridge National Laboratory Implementation Plan for DOE 

Order 5820.2A issued April 28, 1989. The format. in Table 6 duplicates the format of the requirements 

for the management of LLW contained in DOE Order 5820.X Many activities planned for achieving 



Table L lmpIemeaLIlloa summary for management of low-levcl waste 

Completion h t i m a t e d  G>st 
Date Expense Capital Current practice Current plans RequiremcntRtntus 

E. Performance Objectives 

( I )  Complinnce Status to be Determined 

(2) Compliance Stntus to be Dctermined 

(3) Compliance Status Unccrtsin 

(4) Compliance Stntus to be Determined 

b. Performance Assuimcnt 

( I )  Noncomplinnce 

(2) Noncomplirnce 

(3) Psrtial Compliance 

Implementing new LLW disposal strategy lo protect public 
health and d e t y  according to applicable EH Orders and 
other DOE Orders. 

d a 

Satisfy this requirement as part of a. ( 2 4 ,  and b. (1-3) below. 

Status o l  prescnt waste disposal prnctices with regard to 
inadvertent intruder L unknown bt this time. 

e 

d 

Active operations in SWSA 6 will be phased out by 
FY 1992 except os noted. 

Waste management systems performance nsressment has 
not been performed for the ORNL 

Monitoring o l  facility and disposal site performance is 
presently performed on a reconnaissance level. 

Futurc LLW disposal facilities a re  currently being dcsigned to meet this 
requiremen I. 

Perform performance assessments on  future (N 1992) LLW disposal 
lacililies to demonstrate compliance with this requirement. 

Waste management systems performance assessments will be  conducted. 

Evaluate monitoring data from Tumulus operations in SWSA 6 to 
evaluate facility performance. Detailed moniioring data will b e  
gnthered For the G C D  silo area that will remain operational post 
FY 1992. 

a 

a 

e 

f 

FY 1991 

FY 1994 

FY 1992 

a a 

i\ 1 

e e 

E f 

SOOK 

S00K 

150K 

C 

z 
C 

C 

'See b. (1.2). 
TED. 
'Not applicable. 
'See a. (1). 
'scc b. ( I ) .  
'See b. (1.3). 



Table 6. (mold). 

Completion Estimated Cost  
Current practice Current plans Date  Expense C3pilaI RequirementlSlatur 

c. Waslc Generalion 

(1) Partial Compliance Wasre minimiwlion program has been initiated. 

(2) Pmial Compliance 

(3) Parrial Compliance 

(4)Partial Compliance 

A waste minimization coordinator has been established for O R N L  and N 1994 5DOK C 

program implementation u undenvay. The waste rcductioq plan for 
generators was revised in N 1989 in accordance with DOE 
Order 5400.1. Additional emphasis will be given to LLW minimization 
at the source. 

Incentives provided to gcneratnn to cncournee waste re- B 
d-. 

Incentive for waste segregation provided through cost Cbnlinue current practice. Suspect waste calegory lo be eliminated. T;y 1991 3DOK C 

difkrential for disposal of LLW versus uncontaminated 
waste. Some suspect waste generated. 

Waste Management Plaru arc required for ell new waste g 
generating projects. Waste &uction must be  
addruscd in this olan. 

\o m d. Wirte Characterization 

(1) Partial Compliance 

(2) Partial Compliance 

(3) Noncompliance 

Current certification program relies heavily on generator Future program will bring waste characterization and certification N1W4 1,500K 2,UX)K 
eslimatu and administrative or p r o w s  controls. program into full compliance. 

Waste manifests currently used epntain entries for 
chsracferitation data eiled in this requirentcnt. except for 
radionuclide concentration data. 

Impmve current practice and record keeping procedures. FY 1990 50K C 

Diversily and inconstancy in radionuclide conccntrntions in Demonstrations underway and planned lo assess applicability of direct h h h 
O R N L  wasfe streams find indirect methods of limited value. and indirect measurement techniques. 

'See c. (I). 
'See d. (I) .  



Tablc 6 (amid). 

Completion Ertiniated Cost 
Date Expense Capital Current plans Requircment/(;tstur Current practice 

e. Wartc Acceptnncc Ctiteria 

(I) Complinnce ORNL docs not routincly reccivc LLW from off-site nor d m  
O R N L  ship LLW off-site for disposal at  the present time. 

Future planning for shipment of waste off-site will ensure compliance 
with this requirement. 

C C C 

( 2 )  Parfial Cnmplinncc WAC have been established lor existing L L W  TSD facilities. Finalize WAC for proposed LLW E D  facilities and FYI992 3WK C 

ficliminarv WAC are k i n e  develoned for nronored LLW TSD 
Incilitiea. 

submit to DOE-OR0 

(1) Partial Compliance 

( 4 )  Compliance 

( 5 )  Partial Compliance 

Certification program assures conformance with current W A C  
through administrative controls and N D A M D E  techniques. 
However, modifcation.! to  the program and development of 
measurement techniques are nccurary to  meet WAC for 
LLWDDD waste classes. 

h h h h 

O R N L  wnste generators are subject to routine audits from waste 
management operations stnlf through the use of RTR system, 
waste mnnifcstr approvals, and periodic formal QA audits. 

Concentrations will be  determined hv rrdioloricnl oerformance 
asscssmcnu {see h, l \ ,  Haznrdr nnd Snfelv Annvlsk; olhenvise ORNL 
is in compliance with this requircment. 

Continue current practice. 

i 

f. Waste Treatment 

( I )  Partinl Complisncc 

( 2 )  Partial Complinnce 

(3) Compliance 

(4) Partial Compliance 

LLW is compacted to achieve volume reduction and grenter 
stability and groutcd t o  prcvent wntact with wafer and to 
incrense stnhility. 

Implement improved waste treatment methods (Le., grout stabilization 
and sludge drying) once final WAC are established. 

FY 1994 S K  

Ccmenl grouting, compaction, and super compaction will be used 
to  achieve waste form stability and improve long-term facility 
performance. 

ORNL currently has no plans for constructing large-scale 
waste treatment facilities. 

j 

C 

i j 

C C '  C 

NIB4 IWK See 1. (1 and 3) and e 5  above. Before any Bcility, handling LLW. 
is pcrrnittcd to initiate operation, required documentation 
must be in place and approved. 

Continue current practice as required. Develop required 
docurnentation. 

C 

-.- 
'See c. (2). 
'SCC f. ( I ) .  



Table 6 (mntd). 

Completion Eslimntcd Cost 
RcquirernentrSta!u$ Current practice Current plans Date  Expensc Capital 

g Shipment 

( I )  Parrial Compliance 

( 2 )  Partial Cornplimce 

(3) Parrid Compliance 

(4) Compliance 

h. Long-Term Storage 

(1) Partinl Complinnce 

( 2 )  Compliance 

(3) Parfinl Compliance 

(4) Compliance 

ORNL currently does not ship LLW off-site for disposal. 

Shipment forecast will be provided as part of the annual 
ORNL Waste Management Plan development. 

Before ORNL ships any waste off-site for processing o r  
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 D O T  
and D O E  regulations. 

Store LLW <SO mremh on contact at O R G D P  on interim 
basis. Store Class C waste retrievably in SWSA 5. EASC 
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 filc. 

Documentation is in place for most of the existing storage 
facilities, although required scope and rigor is below current 
standards. 

Store limited voluma of biological wrste to allow for nuclide 
decay. 

Class IV LLW will eventually be shipped for off-site disposal and plans 
ond procedures put in place for implementing those fulurc shipments in 
compliance with this Order. 

FY 1992 

Annual forecast will be provided as required. FY 1989 

h FY 1992 

Continue to meet all applicable D O T  and DOE regulations for 
shipping LLW on-site. For future off-site shipments, labeling 
requests will be  met as part of g. (1). 

FY 1989 

Each storage facility in use will be  assessed in terms of the performance 
objectives staled in this Order in the Waste Management Systems P A  
New facilities will be developed to meet the performance 
objectives. 

Continue current practice for 1111 future storage operations. 

FY 1994 

C 

Upgrades to existing documentation will be provided as part of FY i992 
ongoing improvcmenls to the waste management system. New 
facilities documentation needs will be met under h. (1). 

Continue current practice. C 

250K C 

C C 

h h 

C C 

400K 2,000K 
\D 
00 

C 

300K C 

C C 



Table 6. (maid). 

Completion Estimated Cost 
Date Expense Capital Current practice Current plans Requircment6tstur 

i. Disposal 

(1) Partial Complioncc Dispose of LLW wing above-grade end below-grade technologies. 
Performance monitoring indicatu above-grade technology 
achieving performance objectives; below-grade uncertain. 

Performonce assessments 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 criteria. 

LLW classification limits will be  determined for 
all new LLW facilities. 

N 1992 750K 2.000K 

(2 )  Psrlinl Cnnipli3nce FY 1992 i i Engineered GCD above- nnd below-grade technologies used for 
disposal of LLW. 

O R N L  hnb 8 representative on Oversight and Peer Review Panel. A performance assessment teom has been Formed which has the 
responsibility for conducting 
DOE-OR0 rites. 

(3) Campliance FY 1989 

FY 1994 

N 1392 

e e 
performance assessmenls [or all 

Store greater-than-Clou C waste on-site in retrievable stainiess 
steel wells. 

Class ItI/fV Retrievable Storage Facilities are tentatively planned for 
construction. 

(4) Partid Compliance 500K 25,000K 

( 5 )  Campliance 

(6) f 

(7) Pnrlial Compliance 

Additional disposal requirements ore currently in practice. Requirements will be included in final WAC being developed 
under e. (2). 

Continue to pursue B R C  concepf with TDHE 

I 

i 

- 50K 

BRC waste has not been officially defined by Federal regulations. 
Suspect landfill operations is most applicable areo. 

A site for the p r o p s e d  IWMF has been selected in conformance 
with this requirement 

FY 1992 

FY 1990 Continue site chnmcterizntion studies. 

(8) Pdrlial Compliance 

(9) Pariirl Compliance 

The proposed IWMF has heen selected in cnnformnnce with this 
requircmcnt. 

Operation of disposal Iacilities arc generally in compliance 
with this requirement, althoueh improvements need to be 
made in administrative controls. 

Plan and construct IWMF in accordance with this 
requirement. 

Discontinue disposal of LLW in excavations. Upgrade operations 
procedures and training programs. 

- IMK 

200K 

FY 1991 

FY 1991 C 



Table 4 (coetd). 

~~~ 

Completion Estimated Cor! 
Current plans Date Expense C;rpiinl Requircment6tatw Current practice 

j Diipral Sile ClosurePost Closure 

( I )  Parlid Complience Closure/@ closure plans have not been developed for the active 
areas or SWSA 6 OJ the Class I1 IWMF. 

(2) Partial Compliance Residual radioactivity levels are considered in  closure planning 
lor inactive portions o f  SWSA 6 and will be considered for the 
res1 of the site in  compliance with this requirement. 

Maintcnoncc and surveillance, and performance monitoring systems 
in place to determine i f  corrective mensurs are required for disposal 
sites or individual units. Corrective actions for current GCD silos 
are k i n g  implemented. 

(3) Partial Compliance 

(4) Compliance The EPA has elected to enforce regulatory requirements for remedial 
rcspnse activities Io inactive disposal facilities, sites. and units 
ihrough RCRA 3004(u) and CERCLA fSARAh 

(5) Pnrtial Compliance Existing prolocol requires that a l l  closure plans for inactive, active, 
and new LLW disposal facilities be reviewed by DOE-ORO. 

(6) Compliance This rcquirenient will bc included as pnrt of closure/pst closure plans 
lor existing and new disposal sites and facilities. 

Closure/post closure plans will be developed for active areas N 1992 
in SWSA 6 and Class I1 lWMF under RCRA 3004(u). 

Incorporate residual radioactivity requirements i n  development of 
closure plans under j. (1). 

N 1992 

Continue to implement corrective actions for SWSA 6 GCD silos FY 1w2 
and orher disposal units, as required. 

Inactive site closure and post-closure care is  provided through !he FY 1969 
DOE Energy Research Program. 

Continue current practice. FY 1994 

Conlinuc current practice. k 

250K 

k 

2,000K 

C 

k 

k 

C 

C 

k 

C 

C 

k 

h 

'See j. ( I ) .  
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Table 6. (mold) 

Reqoitemen6tatus Current practice Current plans 
Completion E?tirnnted Cost 

Date  Erpense Capital 

k. Environmental Monitoring 

( I )  Partial Compliance 

( 2 )  Partial Compliance 

(3) Partial Camplinnce 

( 4 )  Partial Compliance 

1. Qualily k u r a n c e  

(1) Partial Compliancc 

m. Records and Reports 

( 1 )  Partial Compliance 

ORNL LLW TSD operational facilities have endtonmentrl  Entire environmental monitoring program undergoing review. Will N 1994 2.000K 2,WK 

monitoring programs that pmvide adequate control over 
environmenlal releases. improvements 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 DOE Order 5400.1 and 
requirements of this Order. 

Majority of LLW 'ED operational facilities have environmental 
programs that wtss emucnt releases, radionuclide migration, 
nnd changes aflccting longterm performance. 

I 

Preoperational monitoring determinu operational monitoring I 
requirements Operational monitoring status reevaluated on 
periodic basis. 

Majority of LLW TSD operational lacilitiu have environmental I 
monitoring programs designed to detect significant changes that 
may compromise performance so corrective nctions may be 
implemented. 

I FY 1934 I 

F Y I 9 9 4  1 I 

N 1 9 9 4  I I 

LLW management activities m e  being perlormed under an 
active QA program. However, signirmnt upgrades lo this 
program must be made in accordance with applicable elements 
of ANSllASME NQA-I and DOE Order 57Ml.6B. 

Continue to  bring all LLW waste management activities into compliance FY 1994 S00K C 
New fncilities will be  brought on-line with NQA-1 Q A  programs in-place. 

Upgrade data system lo increase reliability and retrievability OK data. FY 1992 500K 400K ORNL maintains a record keeping system that documents 
waste was properly classified, treated, stored, shipped, or 
disposed of. 

Improved mnnifest will be  developed to conform with new WAC and data FY 1990 
base management requirements. 

h h (2) Pnrtial Compliance Waste msnife~ts accompany all waste packages trom initinl 
generation to final disposition and contain the informotion 
necessary to determine adhertnce with WAC for I S D  activities. 

TOTALS FY 1994 14.650K 35.7tX)K 

'See k. (I). 
'See d. (2). 
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compliance with the Order are applicable to more than one requirement. To avoid duplication of costs 

for achieving compliance, cross-referencing between requirements is used extensively. Revisions to the 

original table are underscored. 

The most significant revision to the table results from the deletion of LLWDDD Program 

activities. As explained in Section 2.1.3.5 of this plan, tasks originally assigned to the LLWDDD 

Program, for achieving compliance with the DOE Order 5820.2A, have been reassigned to the 

appropriate Energy Systems installations. The change in total cost in this table, as a result of this shift 

in strategy, does not reflect a reduction in cost but rather a redistribution of costs between all Energy 

Systems installations. The core group for the LLWDDD Program was comprised entirely of personnel 

from ORNL and received management oversight under the auspices of the W T C  which received 

programmatic guidance from the CTD of ORNL. This was the primary reason the CWMO directed 

ORNL to include projected LLWDDD programmatic funds in the original aforementioned table. Other 

revisions to the table are minor and reflect points of edification and or slight changes in strategic 

planning. 

3.128 General Plant Projects 

A listing of proposed GPPs for SLLW facilities a t  ORML is provided in Table 7. This table 

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

3.13 Spscial-casC: Wastes 

With the issuance of DOE Order 5820.2A (September 1988), the DOE enacted a comprehensive 

plan for managing radioactive wastes at all DOE facilities. Three major categories of radioactive waste 

(HLW, LLW, and TRU waste), were key features around which the DOE Order was developed. It was 

recognized, however, that not all. wastes would 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 addilional characteristics which prevent them from being managed as typical HLW, LLW, or 

TRU waste. Because of these characteristics, such wastes are potential problems to generators, handlers 
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Table 7. General Plant Projects for SLLW facilities at O N  

Title TEC Funding type F& year 

Class I1 Interim Waste $l,1oo,oO0 GF FY 1989 
Management Facility 

SWSA 6 Staging Area 525,000 GF FY 1990 
Upgrade 

SWSA 6 Improvements 3@J,000 GF FY 1990 

IWMF Upgrade 500,000 GF Ey 1992 

Certification and Segregation l,ooO,ooO KG FY 1992 
of NG Solid Waste 

and disposal facility operators. DOE has termed these wastes SC wastes. SC wastes do not fit into 

typical management plans for the three major waste types, and may therefore require special 

management and disposal schemes. 

Five categories of special case waste and one category of special interest DOE-owned materials 

have been identified for management as SC waste. n e s e  five categories of SC include: (1) PAL; 

(2) GTCC; (3) UC; (4) HLI; and (5)  noncertifiable, nontransportable TRU waste. The special interest 

category is commercially held, DOE-owned radioactive material. This category, although not a waste 

category, has been included in the SC identification and characterization task in order to meet the needs 

of DOE'S management plan development. ORNL has been asked to identify SC wastes or potential 

waste materials that may fall within these six categories and, if possible, to provide a detailed 

characterizations of each category of waste. 
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3.13.1 Strategy 

Under the LLWDDD program at ORNL, the development of waste management strategies for 

waste not suitable for on-site disposal due to PA limitations had been the principle consideration for SC 

waste. The LLWDDD Class I11 and Class N waste are SC-PAL, waste and would include SC-GTCC and 

SC-HLI as subsets of Class IV waste. 

The exact segregation, storage and disposal requirements for various categories of SC waste at 

ORNL have not been determined. During FY 1990, 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 in 

determining 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 be identified for PAS and management strategies may need to be developed to assess 

the potential need for removing these wastes to more suitable locations. 

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. 

3.132 Generic Description and characteristics of Waste 

SC waste is a waste category recently identified by DOE and includes waste not suitable for on- 

site disposal. Plans for managing SC waste are currently being formulated. 

3.1321 SCPAL. 

Most SC-PAL waste at ORNL would fall into the LLWDDD Class 111 and IV waste classes. 

The Class 111 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 111 limits. Other isotopes comprising the Class 111 

designation include those of Th, Np, Am, Be, C, and Tc. ORNL currently generates less than 

1,OOO ft’/year of Class III waste. Currently most LLW that would be classified as Class I11 is being 

disposed in SWSA 6. 



The Class IV waste designation applies to isotopes having both short and long half-lives. 

Isotopic concentrations in waste exceeding either the Class I1 limits, or depending on the isotope, the 

Class If1 limits, will prohibit the disposal of that waste on the ORR. Currently ORNL generates about 

5,000 f t 3 ~ e a r  of waste that would be classified as Class IV waste. Most of this waste is currently being 

disposed of in SWSA 6. 

3.13.2.2 SC-GTU! 

ORNL SC-GTCC waste is a subset of Class IV waste and would largely consist of small 

quantities of highly radioactive waste such as discarded isotope sources and activated parts from reactors. 

SCGTCC 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. 

3.13.23 SGUC 

ORNL has waste of this type and it is anticipated that most of this waste will fall into the 

Class III/IV PAL category. The characteristics and quantities of ORNL waste in the SC-UC category 

have not been determined. 

3.13.24 SGHLI 

ORNL has a small quantity of SC-HL,I 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. This 

waste is highly radioactive and must be handled and transported in shielded containers. 

- -. - .. . - - . .... . . . . -. -. -. . ,- . . . . ._ . . . . . . , , . .. . ... . . . . . . ~, . .-. ,, . . _. .. . . . . . . . . . . . . . . ._ . . . . ..,._. . . . . . . . . . . . . . . . . ,. . . .,.. .,. I.. ,. I..,.. I.... ..,.-.. 

3.13.25 SGTRU 

SC-TRU waste largely consists of large equipment items that existing or planned facilities cannot 

process for certification to the WIPP-WAC Currently, ORNL has a very small quantity of waste in this 

category; however, future D&D operations may produce significant quantities of this SC-TRU. 

,..... . 
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3.13.26 SI-COM 

ORNL may be responsible for managing limited volumes of SI-COM waste for DOE in the 

future. 

3.133 Treatment Facilities 

No 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 waste; however, these 

have yet to be identified. Additional treatment facilities may be required in the future. 

3.13.4 Storage Facilities 

A portion of SC waste is currently stored in facilities in the north area of SWSA 5. Planned SC 

waste storage projects include the Class III/IV Retrievable Storage Facility and the Dry Cask Storage 

Facility. 

3.13.4.1 Building 7827 Shielded Dry Well 

"he facility b located in SWSA 5 and provides retrievable storage of SC waste. Building 7827 is 

a two-section structure built in the ground, consisting of 30 stainless steel-lined wells in one section and 

24 stainless steel-lined wells in the other section. The bottom of each well cavity is sealed with a welded 

Plug. 

Section 1 wells are either 8, 16, or 30-in in diameter with 15 wells 10-ft deep and the other 

15 wells 15-ft deep. Section 2 wells are all 8-in in diameter and 1 5 4  deep. A 3-ft thick stepped 

concrete plug is provided as a cover for each well. 

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

monitoring consists of routine radiation monitoring of the area. The waste is isolated from the ground 

water by the closed-bottom well and its waste container. 
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3.13.4.2 Building 7829 Shielded Dry Well 

The facility is located adjacent to Building 7827 and provides retrievable storage of SC waste. 

Currently, only spent fuel elements 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 one section containing 10 wells; and (2) all 10 wells are 12-in in diameter by 15-ft deep. 

3.13.43 Class m/rv Reirievable Storage 

Because of the likely unsuitability of on-site disposal of Class IIVIV waste and the absence of 

off-site disposal options, retrievable storage facilities for Class I I W  waste are being planned. ORNL 

currently generates about 6,000 ft’bear of waste which will likely be classified as Class IIYrV waste with 

5,OOO ft’ as CH waste and 1,OOO ft3 as RH waste. Most of Class IIVIV CH waste could be stored in the 

ORGDP storage vaults; however, the ORGDP facility is not considered a long-term storage option. 

Storage facilities for Class III/IV RH-LLW are not available. Conceptually, a Class IIHV storage facility 

. could utilize concrete box containers retrievably stored on a tumulus pad similar to the proposed 

tumulus disposal of Class I1 LLW. 

3.13.43.1 Ewironmental monitoriq$ Environmental monitoring capabilities to meet all 

current and anticipated regulatory requirements will be provided. 

3.13.432 Permitting statns. A RCRA permit is not anticipated. An EL4 will likely be required 

to meet NEPA. 

3.13.433 Facility status. The facility is currently in the conceptual design phase. The planning 

The construction of this facility and conceptual design for this facility is supported by a €3‘ 1990 GPP. 
is supported by a FY 1991 GPP. The TEC of this facility is $1,2OO?L The proposed site is near the 

NHF. 

3.13.4.4 Dry Cask Storage Facility 

Planning for the design and construction of the Dry Cask Storage Facility was recently initiated. 
- The facility will be designed to handle very high activity waste, such as HLI waste and reactor 
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components. The configuration or planned location have yet to. be identified. Conceptual planning of 

the facility will begin in late FY 1990. The facility is projected as a 1994 LI project with a magnitude 

cost estimate of $25M. 

3.135 Line Item and General Plant Projects 

A listing of proposed LI and GPPs for SC waste facilities at ORNL is provided in Table 8. This 

table indicates the project title, TEC, funding type (Le., DOE program budget code), and the respective 

FY for funding. 

Table 8. Line Items and General Plant Projects for SC waste facilities a t  ORNL 

Title TEC Funding type Fiscal year 

Line Item projects: 

Dry Cask Storage Facility $25,000,000 G F  FY 1994 

General Plant Proieca: 

Class III/IV Retrievable 150,000 G F  F Y  1990 (design) 
Storage Facility 1,050,000 FY 1991 (construction) 

3.2 LIQUID WAS'IZ 

ORNL employs two systems for handling and processing liquids that contain radioactive 

constituents; the LLLW system and the 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 the radiochemical pilot plants, nuclear reactors, and the 

concentrate from the PWI'P (Bldg. 3544). 

amounts of radioactivity, heavy metals, and organics, or have the potential to be contaminated with these 

mmt ituents. 

The PWS handles all liquid waste that contains trace 
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3.21 Strategy 

An overview of the program strategy for LLLW, process waste, and area sources is depicted in 

Figure 26. The functional areas used for strategy development are outlined in the left column: 

generation; waste transfer/operational monitoring control; waste collection; waste treatment; waste 

disposa4discharge; and environmental monitoringlpermitting. Figure 26 summarizes both the existing 

and proposed facilities and actions, the details of which are described separately later. 

The LLLW system and the PWS treat contributions from generators, surface water, and 

groundwater. Strategy is being developed to meet the objectives of improved control of contaminated 

surface water and groundwater, as well as to improve control of processes that generate waste. Linkages 

between the liquid waste systems are being modified to improve system operations and to better meet 

regulatory requirements. 

3.22 Iiquid Irrw-level Waste System 

The LLLW system is an asserr.,-dge o 100 tanks, associated transfer pipelines, and ancillary 

equipment (e.g., pumps, evaporators) designed to collect, neutralize, concentrate, and store wastes prior 

to disposal. The bulk of the LLLW tanks and transfer lines are buried underground for purposes of 

radiation shielding. 

The LLLW system was designed to handle waste solutions with an activity of 20 Ci/gal. Surveys 

of NG materials sent to the system Seem to indicate that these solutions do not contain significant 

quantities of hazardous chemicals. However, both past and current waste treatment and storage practices 

(e.g., waste neutralization and evaporation) have produced LLLW concentrates and sludges containing 

concentrations of hazardous chemicals high enough to be subject to new regulatory controls (ie., for 

mixed radioactive and hazardous chemical wastes). 

Major generators of LLLW include the HFIR and REDC (Building 7920) in the Melaon Valley 

Area, the 3039 off-gas scrubber, the FPDL (Building 3517), the isotope processing facilities, and the 

PWT". In addition, leakage of rainwater and groundwater into the LLLW system accounts for 

approximately 20-30 percent of the waste volume collected. Annual LLLW generation is on the order of 

3 X I@ gal. ~ 
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The active LLLW system may be viewed as containing eight major subsystems: 

Small tanks and lines, located idnear individual source building, wed for initial 

accumulation or transfer of LLLW, 

Waste-collection vehicles that serve a few facilities @e., containerized waste and tank truck 

capabilities), 

Intermediate collection tanks and lines in the main ORM, complex in Bethel Valley for 

CAT of wastes received from the accumulation subsystem to a CWCW, 

Four intermediate collection tanks and transfer lines in the Melton Valley Area that 

discharge to a central pumping station, 

Melton Valley pumping station and transfer line that move LLLW received from the four 

intermediate collection tanks to the CWCH in the main ORNL complex, 

CWCH which receives LLW from the intermediate collection tanks in the main ORNL 
complex and from the Melton Valley pumping station and, in turn, transfers the wastes to 

the evaporator facility (Building 2531), 

Waste evaporators and their associated service and storage tanks (five tanks, in all), and 

Eight tanks located near the NHF that represent the principal storage site for evaporator 

concentrates. 

Disposal of waste concentrates on-site is not currentty possible because changing regulatory 

requirements forced shutdown of the ORNL hydrofracturing process in 1984. The stored concentrates 

are to be processed (starting in FY 1999) in a new WWPP and disposed of off-site. Interim measures, 

including waste solidification campaigns as necessary, are being implemented to ensure adequate storage 

volume is maintained until the WHPP becomes available. 
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The system receives LLLW from 60 source buildings (including seven in the Melton Valley 

Area) via local accumulation tanks and/or floor drains. Transfer piping (typically unvalved) connects 

these components with one or more of the stainless steel collection tanks (500-15,000 gal capacity, 

median ~ 2 0 0 0  gal) that are still in service. Each collection tank currently in service is equipped with 

liquid-level instrumentation and a filtered vent to the atmosphere or to the off-gas system of the facility 

that it serves. Wastes are neutralized in the collection tanks and periodically transferred (by pump or 

steam jet) to the doubly-contained, stainless steel CWCH. The LLLW is directed through this header to 

one of the 50,000 gal, stainless steel evaporator service tanks (located in an underground, stainless steel- 

lined concrete vault). 

The LLLW evaporators are centrally located in the main ORNL complex in Bethel Valley. 

Waste from Melton Valley collection tanks is first transferred to a local pumping station. A singly- 

contained transfer line conducts the LLLW from that point, over Haw Ridge and into the main ORNL 

complex. Waste concentrates from the evaporators are transferred through doublycontained, 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 MVST (eight 50,OOO-gal stainless steel, underground in stainless steel- 

lined concrete vault). 

3.221 Generic Description and Charaueristics of Waste 

3.221.1 Liquid h-I -eve l  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 which result from decontamination of hot cells and 

various areas, and (3) R&D process-generated wastes. Of these types of LLLW, air and water treatment 

facility operations’ wastes have accounted for approximately 34 percent of the dilute LLLW generated 

since 1986. Decontamination activities have generated about 45 percent of the waste, and other 

activities, including R&D activities and rainwater/groundwater infiltration, account for the remaining 

21 percent of the dilute LLLW generation in the past 3 years. 

With the exception of LLLW generation from the REDC and the 3039 Stack Area, all 

generators s x m  to have substantially dmeased their LLLW generation rates in recent years. 
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During 1988, inleakage in the form of rainwater/groundwater was much lower than normal because 1988 

was the last year of an approximately four-year local drought. An increase of approximately 20 percent 

would result in the average monthly generation rate during a year of normal rainfall. As an example of 

LLLW generation at ORNL, the annual summary of the LLLW collected from specific generators for 

1988 is provided in Table 9. 

The isotope facilities at ORNL are used primarily for producing and distributing various 

radionuclides. A wide range of radionuclides are handled. Major activities at the facilities include 

tritium processing, @Kr enrichment, short-lived fission products processing, 137Cs and ?3r source 

fabrication, @'CO storage, ?c processing, and some TRU isotope processing. In the Isotope area, very 

little LLLW is generated as a direct result of processing activities. Most of the waste production is a 

result of routine and non-routine hot-cell decontamination. The primary radionuclides expected to be in 

the waste streams generated from these facilities are u7Cs, %3r, O'I, u4Eu, "Eu, and mPu. Since 1987, 

the level of LLLW generation from the Isotope facilities has remained approximately 

3,800 gal/month. 

The scrubbing operation for the Central OE-gas Collection System (Bldg. 3039) produces a spent 

caustic solution that is slightly radioactively contaminated. The 3039 Stack Area produces approximately 

3,700 gaVrnonth of dilute LLLW and accounts for approximately 11 percent of the total LLL,W collected 

since 19%. 

LLLW collected from the HFIR is generated primarily from the following sources: 

(1) regeneration and backwashing of primary and pool demineralization systems; (2) waste from 

sampling; (3) head tank overflow; (4) gaseous waste 6lter pit; ( 5 )  7911 stack drainage; and (6) the off- 

gas condensate collection pit. Since the HFIR shutdown, the LUW generation rate has fallen to 

approximately 2,700 gal/month. When in operation, the system may be the largest generator at ORNL. 

During HFIR operations, the most significant LLLW generation source is the regeneration and 

backwashing of the primary and pool demineralization system. These regeneration solutions account for 

approximately 17,250 gal of LLLW annually and aLso represent the primary source of @Co in the LLLW 

system at ORNL 
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Table 9. Average monthly dilute JLLW generation for 1988 

Generator Monthly generation (gal) Percent of total 

Isotopes" 

3039 stack area 

FTDL 

HFIR 

High-Radiation-Level 
Examination Laboratory 

REDC 

4500 complex 

Reactorsb 

Tank W 1-A' 

Building 3019 

PWI" spent acidd 

Tank WC-8 pump pit 

All others 

TOTAL 

3,766 

3,275 

3,150 

2,996 

1,857 

1,242 

1,605 

1,378 

1,161 

899 

652 

537 

1,064 

23,582 

16 

14 

13 

12 

4 

3 

2 

3 

100 

- 

'Isotopes includes all collections from Isotopes Area collection tank, Building 3026-C collection 
tank, and Building 3026-D collection tank. 
bReactorS included are the ORR Reactor and the BSR. 
'Tank W1-A is abandoned and the collections are considered to be primarily rain water. 
%e PWTP is  actually the largest single contributor to LLLW concentrate storage because it 
provides another highly concentrated waste stream directly to storage. 
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The ORR Reactor was shut down permanently in 1987.and will not be restarted. Current and 

future waste generated from the ORR Reactor are the result of D&D activities and ion-exchange column 

regeneraat solutions. The BSR is expected to continue operation at ORNL. Sources of LLLW from 

the BSR are cooling water and ion-exchange column spent regeneration solutions. 

Large quantities of 13’Cs (approximately 350,000 Cibear) and %r (approximately 500,000 Cilyear) 

are processed at the FPDL (Bldg. 3517). Other materials that might be processed at the FPDL are 6oCo 

and *%. Materials that have been handled in the past include and “’Pm. The FPDL is the 

primary source of both cesium and strontium in the LLLW system. Estimated losses of each material to 

the LLLW system are on the Order of 5,000-15,000 Ci/year. The activities that produce LLLW are not 

directly related to isotope processing. LLLW is primarily generated from routine decontamination of the 

hot cells that are used in cesium and strontium purification. Recently, improvements have been made 

to the building’s tank vault which reduced groundwater inleakage, and consequently, the LLLW 
generation rates. 

The High-Level Radiation Examination Laboratory (Building 3525) primarily serves as an area 

where irradiated metallurgical specimens can be examined. Currently, the facility is expected to handle a 

variety of radionuclides, including cesium, uranium, plutonium, and thorium isotopes. The area 

possesses both hot cells and storage wells for containment of radioactive materials. The average monthly 

LLLW generation rate of the High-Level Radiation Examination Laboratory has been approximately 

1,800 gal since 1986. 

The 4500 Complex (Bldgs. 4500N, 45005, 4501, and 4508) is a multi-purpose research facility. 

A large variation in the radioactive materials are handled in the complex, and trace quantities of any 

radionuclide used at the laboratory could originate at one of many active hot drains in the facility. 

Approximately 89 active hot drains exist in the 4500 Complex The 4500 Complex has historically 

accounted for 7-8 percent of all LLLW collected at ORNL. Since 1986, the average LLLW generation 

rate has been approximately 2,600 galhnonth. 

The leakage of rainfall into the LLLW CAT system has been qualitatively recognized for some 

time as a major contributor to the quantity of waste processed by the LLLW. However, a quantitative 

estimate of the effects of rainfall on the volume of LLLW collected at ORNL has not been previously 
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evaluated. A time series analysis identified LLLW collected in rhe following tanks to be significantly 

influenced by rainfall: WC-19, W-lA, WC-11, WC-12, Bldg. 3517 tanks, WC-8, WC-5, and W-17 and 

W-18. It was estimated that approximately 1,500 gal of LLLW are collected from the above tanks for 

each inch of rainfall. In addition, several filter pits and sumps throughout the lab collect rainfall which 

is sent to the LLLW system. Considering these other sources, approximately 1,500 gal of dilute LLLW 

are collected in the CAT system for each inch of rainfall. 

3221.2 TRU-Contaminated Liquid Waste 

The REDC recovers a variety of radiochemicals produced by irradiation of selected isotopes. 

The LLLW produced at the REDC (approximately 1,300 gal/month) is primarily generated from disposal 

of spent off-gas scrubber solutions. The scrubber solutions typically contain low levels of radioactivity. 

In addition, small volumes of waste are generated as a direct result of isotope processing from 

operations conducted at the REDC. These wastes are sent to the LLLW system and are a major 

contributor to the TRU isotope concentration in the system. The existing LLLW system does not have 

provisions for handling TRU-contaminated liquids separately. Modification of the LLLW to isolate 

TRU-contaminated liquid waste is currently being studied. 

322.2 Treatment Facilities 

Facilities associated with the LLLW system at ORNL consist of collection tanks and piping, a 

service tank at Bldg. 2531, the evaporator facilities at Bldg. 2531, evaporator storage tanks, and storage 

tanks for Bethel Valley and Melton Valley Branches. With the exception of these storage tanks 

(Section 3.22.3), the remaining facilities are considered as treatment facilities and discussed in this 

section. 

The waste accumulated in the collection tanks is transferred via underground piping to the 

LLLW Evaporator Facility (Building 2531) where i t  k concentrated in one of the two evaporator units 

that operate at an average volume reduction factor of 20:L The concentrated wasre is then transferred 

to one of several storage tanks and the condensate is transferred to the PurTp for further treatment. 

Figure 27 shows a schematic of the LLLW system. 
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ORNL's LLLW collection and transfer system is divided into two branches, the Melton Valley 

Branch and the Bethel Valley Branch. Currently, 22 active collection tanks are used, four of which serve 

the Melton Valley area and the remaining 18 tanks serve the Bethel Valley area. Also, 39 collection and 

storage tanks are currently inactive. The locations of the active collection tanks are shown in Figure 28. 

Also shown in the figure is the inactive tank W-lA, which is periodically pumped to the evaporator 

system because of rainwater infiltration. The capacities of the collection tanks are given in Table 10. 

Most of the floor drains, collection tanks, and transfer lines in the system are singly-contained. The 

system is 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 

evaporator service tank W-22, and then fed to evaporators A2 and 2A2 for processing. One of the two 

evaporators is operated in a semi-continuous 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 cooled, and the "concentrate" jetted 

to one of 11 storage tanks. 

The transfer of the concentrate from the evaporator facility to the storage ranks is accomplished 

through a doubly-contained stainless steel line that is cathodically protected inside a pipe tunnel. The 

transfer route to the Melton Valley area (where the storage tanks are located) is shown in Figure 29. 

The Radioactive Waste Evaporator Facility (Bldg. 2531) is shown in plan view of Figure 30, and 

includes the following major areas: 

(a) Three separate vaults containing: (1) the evaporator feed tank W-22 and the converted 

evaporator feed tank W-21 (now a storage tank for concentrated liquid waste generated 

by the PWTP); (2) the concentrate storage tank W-23; (3) and associated pumps, pipes, 

and controls. The evaporalor service tanks W-21, W-22, and W-23 are also enclosed in 

underground stainless steel-lined concrete vaults. 
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Fig. 28. Lolsation of waste management operations active LLLW collection tanks. 
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Table 10. Waste management operations active LLLW collection tank capacities and source buildings 

Tank 

operating 
capacity Source 

(gaU09 building(s) 

2026a 

wc-23 

wc-3a 

wc-4qc 

WC-5” 

WC-6” 

wc-7a 

WC-8a 

wc-9” 

WC-lOb 

Bethel Vallev Collection Tanks 

500 

1 

350 

700 

1 700 

1,700 

1 ,m 

500 

1,100 

1900 

2,140 

1,200 

750 

350 

750 

750 

1,550 

2300 1,650 

2026 

3028 
3038 

3025E 
3025M 
3098 

(abandoned) 

3508 

3508 

3504 

Pump pit 

3503 
off-gas 

3028 
3029 
3030 
303 1 
3032 
3033 
3047 
3093 

‘Vertical tank. 
bHorizontal tank. 
WC-4 is not actively used, but does contain LLLW. The tank will be assigned to the RAP after the 
transfer equipment is repaired to allow the liquid contents to be removed. 
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Table 10. (mntd). 

Tank 

Tank 
capacity 
(gallons) 

WC-llb 4,600 45WN 
4501 
4505 
4507 

wc-12" 

WC-13" 

WC-14" 

wc-lgb 

w-12* 

W-16a 

W-17" 

w-lsn 

1 , m  

2,100 

700 

700 

700 

1,500 

400 

700 

700 

700 

4505 

4500N 
45005 
4501 
4508 

4501 
4508 

3001 
3002 
3003 
m 
3005 
3008 
3019 
3042 
3119 

3525E 

30260 

3026C 

3026C 
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Table 10. (contd). . 

Tank 

Operating 
capacity Source 

@nons) building@) 

wc-20 

T- 1 

T-2 

HFIR 

Melton Valley Collection Tanks 

10,000 7,000 

15,000 10,500 

15,000 

13,000 

10,500 

9,100 

7920 
7930 

7500 
7503 
7900 
7911 
7913 
7920 
7930 

7500 
7503 
7900 
7911 
7913 
7920 
7930 

7900 
7911 
7913 
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Fig. 29. Transfer line to the Mcltou Valley hydrofracture site. 
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Fig. 30. Plan View of the Evaporator Facility Complex, Bldg. 2531. 
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(b) Underground pipe trench, for the transfer of liquid waste from the feed tank to the 

evaporator and concentrate to W-23. 

(c) The tank vault containing tanks C-1 and C 2  which are storage tanks for concentrated 

waste from the evaporator. 

(d) Cells 1 through 4 in Building 2531 contain the evaporators and associated equipment. 

Cell 1 contains the original evaporator A-2 and its feed tank, A-1. Cell 2 contains the 

accompanying evaporator (A-2) process equipment, which includes a condenser, vapor 

filter, condensate catch tank, off-gas scrubber, emergency condenser and scrub liquor tank. 

Gel1 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 

3.2.2.2.1 Environmental Monitoring 

Monitoring of outfalls specified in the NPDFB permit began in April 1986. The condensate 

from the LLLW evaporators is treated for removal of small quantities of radionuclides at the PWTP and 

discharged to WOC a t  an NPDES discharge point, 

Each collection tank in the LLLW system is equipped with a sampling device, liquid-level 

instrumentation, and a filtered vent to the atmosphere or  to the off-gas system of the facility that it 

serves. Underground collection tanks in the Bethel Valley area have "dry wells", which are concrete pads 

with sumps located at the low point and wells extending to the surface of the ground where goundwater 

is sampled to identify tank leakage. 

Waste volume can be reduced through maximizing waste treatment efficiency by improved 

monitoring and control. System operations are enhanced by centralized monitoring at the WOCC. 

When capital projects are implemented to upgrade the LLLW CAT system, instrumentation will be 

added for both monitoring and controlling the O R W  LLLW system from the WOCC. In addition, 

WOCC computers are used to generate reports and manipulate data. 
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3.2222 Permitting Status 

An application for a RCRA permit-by-rule was submitted for unit operations that produce a 

waste stream monitored at an NPDES discharge point. Therefore, all LLLW collection, treatment, and 

solidification systems are currently permitted-by-rule under RCRA (see Section 3.2.2.3.2 of this plan). 

3.2223 Facility Status 

The primary treatment for LLLW is evaporation, with two evaporators (one of mid-1960s design 

and the other of mid-1970s design) currently in use. Both are functioning; however, replacement of the 

evaporators has been planned because both units are nearing the end of their design life. The 

evaporators will be replaced when Waste Management Operations determines that replacement is 

necessaxy. 

Treatment of acid waste generated by ion exchange demineralizers is being reviewed for various 

sites at ORNL. These wastes are presently treated at the central LLLW evaporator system. These high- 

nitrate, acidic wastes generated by the demineralizer systems cause problems in the LLLW treatment 

system which 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 to more precisely measure and control 

the amount of caustic needed to neutralize LLLW in the collection tanks. This procedure will reduce 

dissolved solid content of LLLW. 

REDC Facility operations arc being evaluated for possible upgrades to reduce the amount of 

LLLW, particularly TRU components generated at the facility. The FPDL is one of the major 

contributors of LLLW and a main contributor of I3’CS and %r to the LLLW system. On-site 

pretreatment systems and/or improved processing systems are being evaluated to reduce the volume and 

activity in the concentrated LLLW which must be stored and eventually treated prior to permanent 

disposal. 
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3.223 Storage Facilities 

Currently, LLLW concentrate is being accumulated and stored in the MVST and Bethel Valley 

tanks. ORNL has 12 50,OOO-gal capacity tanks for the storage of LLLW concentrate. Eight of these 

tanks, known as the MVST, are located at the NHF site in an underground concrete, stainless steel-lined 

vault. The other four storage tanks, located near the evaporator facility, are C-1, C-2, W-21, and W-23. 

Both C-1 and C-2 receive LLLW concentrate. W-21, originally a feed tank for the LLLW evaporator, 

was converted to a tank for storage of concentrate produced by the PWTP in an effort to decouple the 

PWTP and LLLW operations. Currently, Tank W-22 serves as the sole evaporator feed tank. 

Tank W-23 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 11. 

3.223.1 Environmental Monitoring 

Each storage tank is equipped with a sampling device, liquid-level instrumentation, and a filtered 

vent to the atmosphere. The storage tanks are connected to off-gas systems (is.,  blowers, filters, etc.) 

and maintained under negative pressure. Underground storage tanks in the Melton Valley are contained 

in stainless steel vaults equipped with sumps and level detectors located at the low points to identify and 

handle tank leakage. 

3.2.232 Permitting status 

Operation of the LLLW system is governed by the requirements in several DOE orders, as well 

as regulations of the EPA and TDHE. Although some components of the ORML LLLW system handle 

or store mixed radioactive and hazardous wastes, the system is currently regulated under the ORNL 
NPDES permit. The ORNL LLLW system is thus currently exempt (via a RCaA permit-by-rule 

applicable to NPDES-permitted wastewater treatment systems) from the technical standards (e.g., 

integrity testing, leak detection, secondary containment) and permitting requirements of RCRA. 

. ..... ? 
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Table 11. LLLW concentrate storage tank capacities and waste volumes 

Tank 

~ ~~ 

Capacity (gal) 

~ 

Volume stored (gal)a 

W-24 
W-25 
W-26 
W-27 
W-28 
W-29 
W-30 
W-31 

W-21b 
w-22 
W-23 
c-1 
c-2  

Melton Vallev Storage Tanks 

50,000 
50,000 
50,000 
50,000 
50,000 
50,000 
50,000 
50,000 

Bethel Vallev EvaDorator Service/Storage Tanks 

45,700 
45,700 
45,700 
46,190 
44,630 
47,200 
47,200 
45,420 

50,000 
50,000 
50,000 
50,000 
50,000 

17,300 
20,000" 
16,200 
6,939 

45,220 

TOTAL 650,oood 473,399 

aVolumeS of waste stored as of November 1, 1989. 
Vank W-21 is currently receiving concentrated waste from the PWTP. 
'Since W-22 is a service tank with fluctuating volumes, an average of 40 percent of the total 

dThis is the total capacity of the tanks. The operating capacity is 617,500 gal. 
capacity is shown as the volumes stored. 
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Approximately one-third of the LLLW system is already out of service due to advanced age, 

leaks, et&, and is thus subject to remediation under other RCRA requirements, as well as those of 

Superfund. The portions of the LLLW system that are still in service are being upgraded to meet all 

substantive RCRA requirements through a series of capital projects scheduled for completion in 

FY 1997. 

The ORR, including ORNL, will be placed on the Superfund NPL by the EPA on 

December 21, 1989. The S A R A  of 1986 requires that the DOE execute a ETA with the EPA4 within six 

months of final listing in order to establish schedules for compliance with Superfund requirements. 

Negotiations for the Superfund FFA actually began many months prior to the listing of the ORR on the 

NPL. 

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 far the Oak 

Ridge Reservation, September 15, 1989 Draft). This action is being undertaken voluntarily by DOE- 

OR0 in response to EPA concerns that the ORNL system, even though technically exempt irom most 

RCRA standards, should be subject to equivalent requirements because of the hazardous nature of the 

radioactive wastes being handled. 

During the course of negotiations for the ORR-FFA, the EPA, working with DOE-OR0 and 

TDHE, has incorporated interim compliance requirements for the LLLW system that meet the spirit, if 

not the exact letter, of RCRA technical standards during the period of the planned upgrade of the 

ORNL 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, lor leaking components; and (3) secondary containment for all new or 

replacement tank systems. 

The FFA agreement 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. A listing of the LLLW tank 

systems, by category, tentatively applicable to the FFA is provided in Table 12. 
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Table 12. LLLW tank systems subject to the FFA 

Category 2 Category 3 Category 4 

w-21 
w-22 
W-23 
W-24 
W-25 
W-26 
w-27 
W-28 
W-29 
W-30 
W-31 
c-1 
c-2  
T-13 
wc-20  
3002-A 
2026 
S-223 
S-324 
5-523 
F 201 
F 501 
F-111 
F-126 
B-2-T 
B-3-T 
4501-C 
4501-D 
P 2 3  
P 24 
N 2  
N 4  
N 7  
N 16 
N 71 
P 3  
P 4  
P 6  
s 12 
v 7  
L-11 
41 tanks 

W-16 
W-17 
w-18 
w c - 2  
wc-3 
w c - 4  
w c - 5  
WC-6 
w c - 7  
WC-8 
w c - 9  
wc-10 
wc-11 
wc-12 
WC-13 
WC-14 
W-1 I(isotopes) 
w-12 
T- 1 
T-2 
HFIR 
WC-19 
T-14 
23 tanks 

W-1A 
w-1 
w-2 
w-3  
w-5 
W-6 
w-7 
w-8 
w-9 
w-10 
w-11 
w-12 
W-13 
W-14 
W-15 
W-19 
w-20 
wc-1 
WC-15 
WC-17 
t11-1 
m - 2  
TH-3 
TH-4 
T-30 
H-209 
3013 
3001-A 
3001-B 
3003-A 
3004-B 
T-1 (OHF) 
T-2(0HF) 
T3(0HF)  
T-4(OHF) 
T-9(0HF) 
7503-A 
7560 
7562 
4501-P 
39 tanks 
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3.2233 Facility Status 

The ORNL LLLW system was designed primarily in the 195Os, with an expected operating life 

of approximately 30 years, but much of the system is older. The five tanks and transfer lines associated 

with the ORNL evaporator facility are of late 1960s to late 1970s vintage, the CWCH dates to around 

1980, and the MVST and WC-20 in Melton Valley, along with their transfer piping, were installed in the 

late 1970s. Most of these newer components of the LLLW system have leak detection and secondary 

containment capabilities that appear to permit continued operation with little or no modification. Two 

of the evaporator tanks need vault seals and the transfer line upstream from WC-20 is singly contained 

(but routinely pressure-tested to determine its integrity). 

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, with the 

exception of the Melton Valley transfer line north and south the Haw Ridge and some of the newer 

lines above the pumping station in the Melton Valley) are singly-contained and some are in questionable 

condition. A number of tanks and sections of transfer lines have been taken out of service and the 

number of known past leak sites totals 39. Remediation of out-of-service components and replacement 

or upgrade of active subsystems has been planned for a considerable time. 

-- 

ORNL tanks {and associated ancillary equipment) are divided into four categories for 

illustration. Table 13 lists ORNL LLLW tanks that will be taken out of service, All of these tanks are 

singly-contained vessels without leak detection capabilities and/or are located in a vault that does not 

meet the secondary containment criteria in the FFA Each will be replaced or athenvise taken out of 

service by one or more of a series of capital projects. Table 14 provides data regarding tank systems for 

which no capital project currently exists. Many or most of these tanks will be removed from service 

permanently and replacement or upgrading will not be necessary. 

A procedure known as in-tank evaporation will be 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 will be introduced into the tanks and will ideally leave the tanks saturated. 

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 Po free 
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Table 13. Planned capital projects for rem& from service of ORNL active ILLW 
tanks that do not meet FFA containment criteria 

Tank Service facility(ies) Containment Capital project 

2026 
w c - 7  
5-223 
5-324 
5-523 
w-12 
F 201 
F 501 

2026 
3504 
3517 
3517 
3517 
3525 
3525 
3525 

Vault 
Single 
Vault 
Vault 
Vault 
Single 
Vault 
Vault 

Bethel Valley LI 
Bethel Valley LI 
Bethel Valley LI 
Bethel Valley LI 
Bethel Valley LI 
Bethel Valley LI 
Bethel Valley LI 
Bethel Valley LI 

w c - 2  3028, 3038 Single 
wc-10 3028, 3029, 3030, 3031, Single 

3032, 3033, 3047, 3093 
w-1 I 3028 Single 

Isotopes Area LI 
Isotopes Area LI 

Isotopes Area LI 

wc-20 7920, 7930 Lined Vault Melton Valley LI 
T-1 7500, 7503, 7900, 7911, Single Melton Valley LI 

T-2 7500, 7503, 7900, 7911, Single Melton Valley LI 

HFIR 7900, 7911, 7913 Encapsulated in concrete Melton Valley LI 

7913, 7920, 7930 

7913, 7920, 7930 

wc-11 4500N, 4501, 4505, 4507, Single 
wc-12 4505 Single 
WC-13 4500N, 4500S, 4508 Single 
WC-14 4501 Single 
4501-C 4501 Basement 
4501-D 4501 Basement 

4500 Area GPP 
4500 Area GPP 
4500 Area GPP 
4500 Area GPP 
4500 Area GPP 
4500 Area GPP 

WC-19 3001,3002,3003,3004, Single 
3005, 3008, 3019, 3042, 3119 

Graphite Reactor GPP 

3002-A 3002 Vault BSR/ORR GPP 
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Table 14. Active LLLW collsction tanks for which capital projecrs do not currently exist 

Tank Service Wty(ies) Containment 

w c - 3  
WC4 
w c - 5  
WC-6 
wc-8 
w c - 9  
W-16 
W-17 
W-18 

T-14 

P 2 3  
P 24 
N 2  
N 4  
N 7  
N 16 
N 71 
P 3  
P 4  
P 6  
s 12 
v 7  

305,3098 
Not Applicable 
3508 
3508 
Pump pit 
3503 
3026D 
3026C 
3026C 

NHF 

3019 
3019 
3019 
3019 
3019 
3019 
3019 
3019 
3019 
3019 
3019 
3019 

Single 
Single 
Single 
Single 
Single 
Single 
Single 
Single 
Single 

Single 

Vault 
Vault 
Vault 
Vault 
Vault 
Vault 
Vault 
Vault 
Vault 
Vault 
Vault 
Vault 
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approximately 3,000 galbear per storage tank. This rate is based on the following assumptions: 

(1) 80 percent on-line time; (2) saturation temperature of 50°F; (3) dry input air to the tanks; and (4) 

outlet air is saturated with water. At an ambient temperature of 90"F, this liquid evaporation rate per 

tank should increase to about 10,000 gawear. 

In-tank evaporation is scheduled to begin in FY 1990. This process is expected to continue until 

the saturation limits of the salt components (predominately NaNO,) in the storage tanks are reached. 

Preliminary estimates indicate that approximately 40 percent of the volume in the MVST can be 

evaporated without precipitating these materials. The primary reason for this activity is to ensure that 

facilities for LLLW storage are available pending start-up of the WHPP Facility. Projects currently 

identified to deactivate and/or upgrade ORNL LLLW tanks are described in the following sections. 

32233.1 &the1 Valley LLLW CAT Systems Upgrade. This project will upgrade a significant 

portion of the LLLW-CAT system located in Bethel Valley. The project will also deactivate WC-7, WC- 

12 tanks and Building 2026, 3517, and 3525 tanks. This project involves the installation of 

approximately one mile of 2-in within 3-in doubly-contained stainless steel pipeline and five collection 

and neutralization tanks. Stainless steel-lined underground concrete vaults will be constructed to house 

the new tanks. The new system will be equipped with state-of-the-art cathodic protection, leak detection, 

and process control systems. Project completion is anticipated by late 1991. 

3.2233.2 Isotopes Area LILW CAT System Upgrade. This LI project is currently scheduled 

for FY 1992; however, it may be delayed or cancelled due to the uncertainty of the Isotopes program at 

ORNL. The project involves the deactivation of tanks WC-10, WC-2, and W-11 (isotopes) and the 

installation of new stainless steel lines, underground vaults, collection tanks, and double-walled stainless 

steel transfer lines. The new system will be equipped with state-of-the-art cathodic protection, lcak 

detection, and process control systems. Project completion is anticipated by 1997. 

3.22333 Melton Valley LLLW CAT System Upgrade. This LI project is currently scheduled 

for F Y  1992. The project is designed to deactivate T-1, T-2, WC-20, and HFIR tanks and provide new 

stainless steel lines, underground concrete vaults, collection tanks, and double-walled stainless stecl 

transfer lines. The new facilities will he equipped with state-of-the-art cathodic protection, leak 

detection, and process control systems. Completion of the project is scheduled by 1996. 
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32233.4 Graphite Reactor Canal LUWW Storage and Transfer. This capital project will 

provide the installation of a 500-gal storage tank, doubly-contained stainless steel piping, pumps, 

electrical and electronic systems, and improvements to the current truck access area west of Bldg. 3001. 

Truck access improvements will include the installation of diking and filling equipment to be used in the 

transfer of LLLW. The project will contribute to the deactivation of tank WC-19, with completion 

anticipated by 1993. 

3.22335 Hot Cell CoIlSolidation. This expense-funded project will evaluate the feasibility of 

consolidating activities from Buildings 3025, 3026D, 3042 (south cell), and 3525 into facilities in 

Buildings 3025 and 3525. Generator facility upgrades are expected to be completed in 1992. 

3.2233.6 4500 Arm LTLW CAT. This capital project will install central bottling stations 

within selected 4500 Area buildings to collect CH-LLLW waste. These waste streams are generated by 

experiments conducted within hooded enclosures and contain only trace quantities of radionuclides which 

emit soft beta radiation. All remaining manipulator cell drains will be permanently sealed, as will many 

of the hood drains which are presently in use within this complex of buildings. This project will 

deactivate WC-11, WC-12, WC-13, WC-14, and Building 4501 tanks. Completion is anticipated in 1996. 

- 

3.2233.7 Low-Level Waste Storage/kirnsfer BSR and ORR Reactor. This capital project is a 

FY 1992 GPP. Alternatives for the project are being evaluated and the scope of work, including 

contributions to the deactivation of WC-19 and 3002-4 is to be re-examined. Completion is expected in 

FY 1995. 

3 2 2 4  Disposal Facilities 

Currently, no routine, direct disposal option exists for LLLW, although hydrofracture has been 

used in the past. Hydrofracture is not considered an acceptable disposal option. LLLW sludges are 

currently planned to be solidified for disposal as SLLW. Because a portion of the LLLW sludges 

contain concentrations of TRU radionuclides, some LLLW sludges will be processed in the planned 

WHPP and disposed of off-site as RH-TRU waste. Operation of the WHPP is not planned before 1999. 

On-site disposal of solidified LLLW sludge will utilize the disposal facilities for SLLW, as outlined in 

Section 3.1.2.5 of this plan. 
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3.225 Status of Support Systems 

3.225.1 Training 

Management and supervision are responsible for ensuring that all division personnel receive 

training commensurate with their job assignments. Training requirements shall be established to ensure 

that job performance is accomplished in a manner which will provide a safe and healthy work 

environment for both the employee and companion employees. Training requirements must also be 

directed toward enhancement of the employee’s ability to provide quality products or services. 

3.225.2 Certification 

A certification program is currently being developed for both LLLW and process waste streams 

at ORNL. The program is in the preliminary development stage at this time. 

3.2253 Data Base Management 

The WOCC computer based monitoring system provides real time monitoring and historical data 

on the operation of the LLLW system at ORNL. The WOCC remotely monitors the operations of the 

evaporator systems and also provides flow and level data, as well as some gross radioactivity 

measurements, in the LLLW piping and collection system. The WOCC receives and processes 

approximately 300 signab from field sensors, including liquid levels and the conditions of active LLLW 

tanks. 

3.226 b e  Item and General Plant Projects 

A listing of proposed LI and GPPs for LLLW facilities at ORNL is provided in Table 15. This 

table indicates the project title, TEC, funding type (Le., DOE program budget code), and the respective 

F Y  for funding. 
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Table 15. Line Item and General Plant Projects €or LLLW system at ORNL 

Title TEC Fundingtype Fiscalyear 

Line Item projects: 

Bethel Valley LLLW-CAT 
System Upgrade 

Isotopes Area LLLW-CAT 

Melton Valley LLLW-CAT 
System Upgrade 

General Plant Proiects: 

Reactor Waste Minimization 

LLLW Treatment Alternatives 

BSR/ORR Reactor LLLW 
Upgrade 

Pretreatment of REDC 
(Building 7920) LLLW 

Containment Seal for 
Evaporator Service Tanks 

4500 Area LLLW Upgrade 

Pretreatment of FPDL 
(Building 3517) LLLW 

Graphite Reactor Canal 
LLLW Storage and Transfer 

Contaminated Sump Pumping 
Modifications 

Replacement of WC-9 
Pumping Station 

$35,300,000 

41,000,000 

20,000,000 

1,000,000 

1,000,000 

1,100,000 

1,100,000 

500,000 

1,100,Ooo 

500,000 

1,000,OOo 

9of-),ooo 

650,000 

KG 

NE 

KG 

AT 

AT 

KG 

KG 

KG 

KG 

KG 

KG 

KG 

KG 

FY 1 9 s  

FY 1992 

FY 1992 

FY 1991 

F-Y 1992 

Ey 1992 

Ey 1992 

FY 1992 

FY 1992 

Ey 1992 

Fy 1992 

F Y  1992 

FY 1992 
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3.23 Pro~ess Waste System 

Process wastes consist of all liquid wastes that contain slight amounts of radioactive or 

ha7ardous materials, or that may periodically be contaminated. Process wastes at ORNL include wastes 

collected from numerous laboratories and facilities in Bethel and Melton Valleys, as well as condensate 

from the LLLW evaporators. This general category of liquid waste can contain small quantities of 

radionuclides, metals, anions and organics. 

3.2.3.1 Generic Description and Characteristics of Waste 

As previously discussed, the PWS is designed for waste streams that are periodically 

contaminated or  that contain very low levels of contamination. The system primarily consists of a series 

of holding tanks and the PWTP which is designed to remove cations by ion exchange, and the NRWTP 

which will go on line in April 1990 to remove heavy metals and organics. In the PWS, waste from areas 

more likely to be contaminated are routinely processed through the PWTP, while other waste streams 

are collected, monitored, and discharged directly to the watershed if found to be free of contaminants or 

within acceptable levels. Some of the waste streams which are not normally processed by the PWTP are 

occasionally radioactive and directed to treatment. 

Much of the waste collected by the PWS is categorized as nonradioactive. Approximately 40 

percent of the waste received by the PWS is collected in holding tanks or  ponds, monitored for 

radioactivity, and discharged to the watershed if the release criteria are met. Nonradioactive process 

waste is currently discharged untreated to the watershed from the 4500 Area, 2000 Area, 1500 Area, and 

6ooo Area. 

Waste from the 3000 Area is more likely to contain contaminants and is routinely processed 

through the PWTP. Each month, approximately 6.3 x lo6 gal of process waste containing 65 nCiL of 

gross beta activity are collected in the PWS at ORNL. A typical characteri~~ition of the process waste 

stream may consist of values such as pH of 7.5, total hardness of 110 ppm, Ca hardness of 72 ppm, total. 

alkalinity of 88 ppm, and total solids of 180 ppm. 
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3.23.2 Treatment Facilities 

Process waste is collected and treated at the PWTP for radionuclide removal. The current PWS 

is shown schematically in Figure 31. Process waste from the 3000 Area is collected in holding tanks. 

Process waste from the 4500 Area drains to unlined ponds 3539 and 3540 (also called the 190 ponds). 

The contents of ponds 3539 and 3540 are normally discharged to WOC because the radioactivity level is 

acceptably low; otherwise, the wastes are pumped to the PWTP prior to discharge to WOC. Process 

waste generated in the Melton Valley complex is collected in holding tanks. Unless the radioactivity 

level exceeds set limits, the contents of these tanks are normally discharged to Melton Branch. In the 

event that the limits are exceeded, then the waste is pumped to Bethel Valley and treated at the P W .  

The PWTP is designed to remove radionuclides. The process flow diagram in Figure 32 shows 

the processing steps, such as clarification, filtration, and ion exchange. The influent is treated by ion 

exchange, which removes nonradioactive calcium and magnesium as well as radioactive cations. Thus, 

the clarification step is needed to reduce the bulk of these cations prior to ion exchange to avoid 

frequent column regeneration. The bulk of the radioactive material is removed from the waste by the 

PWTP clarifier and ion exchange columns. The sludge from the clarifier is passed through a filter press 

to reduce the liquid content and is then packed in drums for SLLW storage at the ORGDP. The 

concentrated radioactive material resulting from the regeneration of the PWTP ion exchange columns is 

currently evaporated to approximately 40 percent solids at the PWTP and transferred to storage tanks in 

the LLLW system. Nitric acid is recovered in this p roms  and is recycled within the PWTP. 

The capacity of the PWTP evaporator requires that a portion of the regenerant solution be sent 

to the LLLW evaporator for treatment. A project is in place to increase the capacity of the PWTP 

evaporator system, which will reduce the amount of LLLW concentrate generated for permanent 

disposal. 

The volume of LLLW generated by the PWTP has been reduced by SO percent since a 

clarilier/precipitator was installed in 1986. Reduction or elimination of this stream is important because 

the PWTP is the major contributor to the LLLW concentrate presently being stored for future disposal. 

Tank capacity is limited and future treatment and disposal of this waste will be expensive. 
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3.23.21 Environmental Monitoring 

Monitoring of outfalls specified in the NPDES permit began in April 19%. In the area of 

NPDES surface water monitoring, currently 13 compliance (point source or ambient) outfalls are 

monitored. In addition, the flow rate and radioactivity of process waste are monitored at 12 monitoring 

stations in Bethel Valley and four monitoring stations in Melton Valley. Data are continuously 

transmitted to the WOCC and monitored by a chemical operator. Monthly reports are prepared 

describing the volume and total activity content of process waste generated at specific buildings. 

Monitoring of effluents from process waste operations is also critical to ensure compliance with NPDES 

permit requirements. To avoid potential violations, waste operations receive timely feedback of data for 

review. 

3.23.22 Permitting Status 

This facility operates under RCRA permit-by-rule and is therefore exempt from RCRA 

permitting requirements. Current regulatory requirements for process waste generation can be 

categorized by RCRA waste minimization requirements, NPDES permit requirements, and DOE orders. 

When the 19S4 HSWA to RCRA were written, Congress stipulated the requirements to report annually 

on waste minimization efforts but established no quantitative limits. ORNL will report activities that 

control waste at the source and minimize the generation of waste through process improvements. 

A comprehensive investigation of the generation of process waste that contains nitrates was 

completed, and a series of corrective measures have been implemented, including: 

replacement of the makeup water demineralizer at ORR Reactor, 

replacement of the makeup water demineralizer at HFIR, 

recovery of nitric acid at the Experimental Gas-Cooled Reactor Site, and 

upgrade of PWTP to reduce ion exchange column regeneration, with a subsequent 

reduction in nitric acid use. 

These actions have virtually eliminated discharges of nitrates to the watershed and brought ORNL into 

compliance with NPDES requirements for reduction in nitrate loading. 
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3.23.23 Facility Status 

Improved treatment of process waste for the removal of radioactivity is planned through an 

upgrade of the PWTP. Research, development, treatability studies, and implementation are necessary to 

optimize treatment. Analysis of alternatives has been completed, and capital projects are being 

implemented to upgrade the PWTP. In the upgraded plant, %r and '37Cs will be removed using an 

inorganic ion exchange zeolite. Spent zeolite will be disposed of as SLLW. This process will eliminate 

both secondary waste streams (i.e., clarifier sludge and LLLW) which are presently being produced. The 

process is expected to reduce the secondary waste generation rate by 30 percent. The primaIy reason for 

upgrading the PWTP is to meet more strict discharge limits and to reduce the amount of secondary 

waste generated by the PWTP. 

Beginning in April 1990, all process wastewater will be treated in the new NRWTP, as required 

by the NPDES permit. The N R W  will provide the removal of suspended solids, heavy metals, and 

organics. A simple flow diagram of the NRWTP is shown in Figure 33. A single NPDES discharge and 

monitoring point will be maintained at the Plant outfall and will include discharges from all ORNL 

process waste generators. 

The following projects are proposed modifications for upgrading the PWS. Expense funds are 

used for characterization, problem analysis, and implementation of short-term projects. Capital funds are 

used to implement long-term or  complex upgrade projects. 

3-23-23.1 Concrete Dike. Construction of a concrete spill-containment dike will be completed 

and support equipment for containment of any spills that may occur during the unloading of large 

volumes of nitric acid will be procured. The dike will be constructed on the east side of the PWTP. 

3-23.23.2 Cobalt Removal System at the HFIR. This project involves the installation of a 

treatment system for the removal of cobalt-contaminated process waste generated at  HFIR. Levels of 

cobalt presently in the HFIR Process Waste will be above the new proposed discharge limits. 

treatment facility can effectively remove @Co, this project will install equipment to eliminate this waste 

Since no 

stream. 
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3.2.3.233 Manhole Monitors. The purpose of this project is to install six new process-waste 

manhole monitors in the Building 4500 Area to characterize groundwater leakage and provide sufficient 

data for chargeback of process waste costs. In addition, another project involves a similar manhole 

monitor installation in Bethel Valley. The manhole receiving this monitor is known to be contaminated 

and will require special control measures during construction. 

323.23.4 Process Waste Treatment Plant The ORNL PWTP will be upgraded to meet more 

stringent discharge requirements, improve efficiency, provide increased waste treatment capabilities, and 

decouple the process and LLLW treatment systems. The new treatment facility will require that a new 

pad, ion exchange columns, and associated piping be installed. The only secondary waste generated by 

the plant will be zeolite (an inorganic ion exchange material) which Will contain significant quantities of 

Cs and ?3. Currently, no facility exists on the ORR that is capable of dewatering this material to 137 

meet solid waste disposal requirements. A zeolite dewatering station would provide the storage and 

treatment facilities needed to prepare the waste for disposal. 

The existing PWTP will be operated until the new zeolite treatment system can be installed. 

Simple modifications to the PWTP are being implemented to increase the plant capacity, to reduce the 

waste byproducts generated, and to reduce worker exposure. The installation of a pH adjustment station 

and acid storage tank, will reduce the spent acids sent to the LLLW system by up to 50 percent. A 

zeolite loading station is being installed to control the dusts created when the zeolite i s  loaded. 

The addition of piping and a pump to transfer waste from the Bethel Valley Storage Tanks to 

the NRWTP clarifier will allow the PWTP clarifier to be replaced with an extra clarifier located at the 

N R W "  site. This modification is needed to increase the feed capacity at peak flow rates and to 

prevent direct discharges of radioactive wastewater to the watershed. 

3.233 Storage Facilities 

Facilities are not implemented for the long-term storage of process waste at ORNL; however, 

several ponds have been used for collection prior to treatment. All of the existing ponds at ORNL, with 

the exception of the 190 ponds, have been taken out of service. The 190 ponds will be eliminated after 

the NRWTP becomes operational in April 1990. 

. 
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3.23.4 Disposal Facilities 

Solid wastes, such as clarifier sludges and spent zeolite, will be disposed of as SLLW. 

Additional treatment requirements will be addressed as the WAC for solid waste disposal sites are 

developed. 

3.23.5 Statu$ of Support Systems 

ORNL provides employee training commensurate with job responsibility. As discussed in 

Section 3.2.2.5, a certification program is currently being developed for LLLW and process waste streams 

at ORNL. Data base management associated with process waste consists of the reporting requirements 

set forth in the NPDES permit for ORNL. Implementation of the BMP Plan is also required by the 

NPDES permit. Continued support of the BMP Plan will ensure that the process waste system will not 

handle "ha7ardous" wastes. The BMP Plan establishes requirements for the development of a waste 

tracking system that will track waste from the point of release from ORNL. The WOCC also provides 

data base management support for process waste at ORNL. A discussion of the WOCC is provided in 

Section 3.2.2.5.3 (Data Base Management). 

3.23.6 General Plant Projects 

A listing of proposed GPPs for the PWS at ORNL is provided in Table 16. This table indicates 

the project title, TEC, funding type (Le., DOE program budget code), and the respective F Y  for funding. 

33 GASEOUSWASTE 

Characterization and treatment of air emissions containing radionuclides are of primary 

importance because most of the major facilities at ORNL are either being used or have been used in the 

past for work related to nuclear energy. The three general types of radioactive air streams at ORNL 

include: (1) cell ventilation; (2) process off-gas; and (3) laboratory hood and individual vents. 
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Table 16. General Plant Projects for the PWS at ORNL 

West Addition to 
Building 3544 

$ 593,000 GF 

GF 

FY 1988 

Building 3544 Ion Exchange 
Evaporator Room Upgrade 

FY 1989 

BSR Process Drain 
Segregation 

145,000 KG FY 1989 

Manhole Monitors Process 
Waste 

415,000 GF FY 1989 

Manhole Monitors Process 
Waste - Phase 11 

GF FY 1991 

PWTP Wastewater Feed 
Capacity Increase 

150,Ooo 
fm000 

KG FY 1931 
FY 1992 

Nitric Acid Unloading Dike 
PWTP 

200,000 KG M 1992 

Zeolite Dewatering Station 

Increase P W  u7Cs 
Removal Capacity 

1,100,Ooo 

150,000 

KG 

KG 

FY 1992 

FY 1992 

Cobalt Removal SystemMFIR 700,000 

300,000 

GF 

GF 

Ey 1992 

FY 1992 Manhole Monitors Process 
Waste - 4500 
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3.3.1 Strategy 

ORNL policy dictates that airborne effluents should be decontaminated, where practical, at the 

source of generation before entering one of the plant ventilation systems. Effluents with a potential for 

having relatively high concentrations of radionuclides or reactive chemicals go to process off-gas streams 

that receive special treatment. The current approach for control of radioactive emissions from ORNL 

facilities is illustrated in Figure 34. 

Because radioactive air emissions from ORNL facilities are in compliance with existing 

regulations, the program strategy is to identify and implement system upgrades needed to ensure 

continued regulatory compliance and to meet DOE objectives for ALARk In addition, potential 

regulatoly changes or  new regulations are evaluated to determine if additional upgrades or new 

equipment will be required for future compliance. 

This strategy is being implemented through a series of technical studies and capital projects. 

. Technical studies are listed below, with the capital projects discussed in Section 3.3.3.3 (Facility Status): 

1. 

2. 

Continuation of the stack-and-vent survey to identify emission types; 

Inspection and evaluation of the ventilation ducts, filter houses, emergency power systems, 

and other pollution control equipment associated with radioactive emission sources; 

Engineering studies and cost estimates for repair of equipment, such as underground 

ventilation ducts and filter pits, and the installation of new pollution control equipment; 

Performing studies to determine flow distribution, particle size distribution, and flow 

stability and to evaluate the use of new flow instruments in the main ventilation stacks for 

use in stack sampling and monitoring; 

Performing ALARA studies to determine methods to further reduce emissions in a cost- 

effective manner; and 

Evaluating new programs and changes in existing programs to ensure continued compliance 

with regulations. 

3. 

4. 

5. 

6. 
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33.2 Generic Descniption and Characteristics of Waste 

The three general types of radioactive air streams at ORNL, as shown in Figure 35 include: 

(1) process off-gas streams, characterized as low-volume, potentially high-activity gas streams from 

process vessels and from systems or other sensitive areas where the release of radioactivity may be 

routine and of relatively high concentration; (2) cell ventilation air streams which are characterized as 

high-volume, low-activity gas streams from enclosed areas such as containment or confinement areas, 

limited-access areas, and hot cells; and (3) laboratory hoods and individual vents which provide 

controlled ventilation for laboratory-type operations or exhaust from vessels that are vented through 

appropriate pollution control devices at the source location. 

33.3 Treatment Facilities 

&sentially all radioactive air streams (including cell ventilation air, process off-gas, and air from 

hoods and individual sources) are filtered through roughing and HEPA filters to remove particulates 

before being discharged. Where conditions dictate (particularly for the off-gas emissions), charcoal 

absorbers or chemical scrubbers are used to remove reactive gases such as halogens and acidic vapors. 

For short half-life radionuclides, such as radon, holdup is used to allow decay before discharge. Noble 

gases are diluted with cell ventilation air and discharged to 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 arc designed to minimize the release of tritium. A 

small amount of 14C is produced at ORNL by the irradiation of nitrides. During processing, the 14C is 

converted to a gaseous form (CO,) which is removed by process scrubbers. The off-gas from the process 

is monitored before being discharged to the plant off-gas system. 

The basic equipment used in most of the cell ventilation systems that discharge to major stacks 

includes filters, fans, and the ducts used to transport air. T@ically, the filters are located in concrete 

pits below-grade level with the top surface exposed. 

removable concrete slabs that are sealed with an asphalt compound. Air flow is normally provided by 

electrically driven fans. Upon loss of negative pressure in the ducts, standby fans operated by steani or 

emergency electrical power start automatically to provide ventilation air. Radiation monitoring 

instruments are connected to either the stacks or ducts entering the stacks. 

The top of most filter pits is covered with 



I ORNL AIR EMISSION 

CELL VENTILATION AIR 
TO MAIN STACKS 791 I , 
3039, 3020, 2026, 
7025. 7612, AND 6010 

RADIOACTIVE EMISSION SOURCES 
(NESHAPI AND ALARA2 REGULATIONS) 

MAJOR COMPONENTS 3H, 133Xe,  86Kr ,  
f 3 1  I, AND PARTICULATES 

ORNL DWG 09A-19019 

1 
PROCESS OFF-GAS 

TO MAIN STACKS 
3039, 791 1, 
OTHER SMALL SOURCES 

I 
I 2 

HOOD EXHAUSTS 
1. SMALL SCALE EXPERIMENTS 
2. ANALYTICAL FACILITIES 
3. GLOVE BOX OPERATIONS 

NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR POLLUTANTS 
AS LOW AS REASONABLY ACHIEVEABLE, DOE ORDER 6480.1 
OCCUPATIONAL SAFETY AND HEALTH ADMINlSTRATlON 

Fig. 35. Emission sourccs at ORNL 



152 

air and 

Seven major cell ventilation systems with stacks are currently used for discharging cell ventilation 

process off-gas containing gaseous radioactive effluents. A major emphasis is placed on the use 

of negative pressure and a positive flow of air through containment areas to the stacks for the control of 

radioactive air emissions. The location of the stacks is shown in Figure 36. The 3039, 3020, and 2026 

stacks are located in the main ORNL area. The 6010 stack is located at the east end of the ORNL 

area, and the 7025 stack is located east of the 7000 shop area. The 7911 and 7512 stacks are located in 

Melton Valley. Each of thc major cell ventilation treatment systems is described in the following 

paragraphs. 

The 3039 stack handles the cell ventilation and process off-gas from most of the facilities in 

Bethel Valley. The system is illustrated in detail in Figure 37. The stack is connected with the 

ventilation systems in major areas (4500, 3500, 3025-26, Isotopes, Solid State, and the ORR Reactor) by 

large underground concrete ducts, by underground transite ducts and aboveground steel ducts. Except 

for the 3025-26 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) pass 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 the HFIR (7900), the 

REDC (Buildings 7920 and 7930) in Melton Valley (Figure 38). The HFIR cell ventilation air goes 

through 30-in diameter 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 diameter steel duct (located aboveground) to the stack. The cell 

ventilation air from Building 7920 passes through HEPA filters located in a filter pit adjacent to the 

building and then goes through a 30-in diameter underground steel pipe (coated on the exterior with an 

asphalt compound) to fans located at the 7911 stack. Downstream from the fans, the ventilation air 

from Buildings 7920 and 7930 joins together in a 48-in diameter steel duct (located aboveground) that 

goes to the 7911 stack. 

The 3020 stack provides cell ventilation for the Radiochemical Processing Pilot Plant in Building 

3019 (Figure 39). 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. 
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The 2026 stack provides cell ventilation air for the High-Radiation-Level Analytical 'Laboratory. 

Cell ventilation air from this facility passes through HEPA and charcoal filters located in a filter pit at 

the base of the stack before being discharged (Figure 40). 

The 7512 stack provides a flow of air through the MSRE 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 (Figure 41). 

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

target room and the 130-ft flight station passes through HEPA filters before being discharged to the 

stack (Figure 42). 

The 7025 stack serves a Tritium Target Fabrication Facility. Since HEPA filters are not 

effective for tritium ventilation, air from this facility goes directly to the stack (Figure 43). Planning is 

underway to shut down and abandon this facility. 
.% 

An eighth stack, 3018, is no longer in service, although it is used to discharge air frrom a small 

fan that maintains a small flow of air through the ORNL Graphite Reactor. The reactor was shut down 

in 1963. 

Process off-gas air emissions are treated by a central process off-gas system that vents to the 

3039 stack. This system serves the Bethel Valley area facilities. A network of underground stainless 

steel pipes transports the off-gas from facilities throughout the area. Because the process off-gas can 

contain acidic vapors that could damage HEPA filters, the off-gas is passed through a venturi caustic 

scrubber before going through roughing and HEPA filters to fans that discharge to the 3039 stack. 

Process off-gas from facilities in Melton Valley discharges to the 7911 stack. The HFIR and 

REDC Facilities have separate process off-gas systems. Hot off-gas from the HFIR is filtered through 

silver-copper, charcoal, and HEPA filters before being discharged upstream of the cell Ventilation filters. 

In one part of the REDC (Building 7920), process off-gas discharges through a caustic scrubber and 

HEPA filters to the stack A Hopcalite-charcoal iodine retention system and a backup charcoal absorber 

bed are valved into the off-gas system when irradiated material containing significant amounis of 13'1 is 



158 

ORNL-DWG 87.6076 

INLET 
FILTERS i 

I I 

EXHAUST 

STACK 

MP - MONITORING POINT 
I r - t SIGNAL T O  LOCAL DISPLAY 

''L SIGNAL TO WASTE OPERATIONS 
CONTROL CENTER 

Fig. 40. Ventilation system for the High-Radiation-be1 Analytical Laboratory (2026 stack). 



159 

F 1 LTE RS 0 
MP -MONITORING POINT 

INSTRUMENT SIGNAL TO WASTE QPEAATIONS [-I----* CONTROL CENTER 

. ...... 
Fig. 41. Ventilation system for Molten Salt Reactor Enperiment (7512 stack). 



ORNL DWC a7.6010 

ELECTRON ROOM 
165 FLIGHT STATION 

MAGNET ROOM 

MP -MONITORING POINT 

+SIGNAL TO LOCAL DISPLAY 

CENTER 

Fig. 4 2  Ventilation system for Oak Ridge Electron Linear Accelerator puilding 6010). 



161 

.- ..... 

ORNL DWG a 7 ~ - 6 0 7 9 ~  

M P  - MONITORING 
POINT 

AMBIENT 
AIR 

AIR CONDITIONER 

SUPPLY FAN 

INSTRUMENT 
ENCLOSU RE SIGNAL TO 

LOCAL DISP,lAY 

Fig. 43. Ventilation system for Tritium Target Fabrication Facility (Building 7025). 



162 

being processed. After passing through the filters, the off-gas goes through an underground 10-in 

diameter fiberglass-reinforced pipe to fans at the 7911 stack. Off-gas from the other REDC Facility 

(Building 7930) passes through HEPA filters and is combined with the ventilation air upstream of the 

cell ventilation filters before being discharged to the 7911 stack. Provisions for adding a caustic scrubber 

are available, if needed. The process off-gas systems described above are the major systems at ORNL 

through which most of the process off-gas is discharged and are typical of other smaller systems. 

In addition to the major stacks, a number of individual vents are used at ORNL, through which 

small quantities of radioactive material may be discharged. h c a t e d  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 facilities in Building 3047, 

the Electron Liner Accelerator Facility in Building 3047, and the NHF in Building 7860, also have vents. 

Major buildings such as the 4500 Area have many laboratories that have hoods with individual 

exhausts. The individual exhausts have been identified and placed in a computer data base as a result of 

the recent stack-and-vent survey. This data will be used to identify emission sources for possible 

equipment upgrade. Individual emission sources are typically discharged through HEPA filters, fans, and 

short stacks located above roof level. Emissions from most the these systems are limited by 

administrative controls and do not require radiation monitors in the exhaust streams. 

3.33.1 Environmental Monitoring 

Most gaseous wastes from ORNL are released to the atmosphere through stacks. Radioactivity 

may be present in gaseous waste streams as a solid (particulates), as an absorbable gas (iodine), or as a 

nonabsorbable species (noble gas). Gaseous wastes that may contain radioactivity are processed to 

reduce the radioactivity to acceptable levels before they are discharged. In addition to the monitoring of 

stack effluents, atmospheric concentrations of materials are monitored continuously at 27 stations around 

ORNL, the ORR, and the surrounding vicinity. 

At each real-time monitoring station, monitors are used for five radiation parameters (gross 

alpha, gross beta, radioactive iodine, gross gamma, and radioactive noble gases). Also, a rain gauge, and 

three process sensors are uscd lo calculate the volume of the sample collected. A central processor 
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collects 10-minute average readings and transmits the data to a VAX computer for further analysis and 

reporting. The central processor checks the values against alarm limits. All alarms are reported to a 

printer as they occur. The primary purpose of the monitoring system is to determine if radiation levels 

on the ORR are above background levels. If radiation levels appear to be higher than normal, 

additional sampling can be initiated to provide quantitative measures of concentrations in the 

atmosphere. 

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

paper filter and then through a charcoal cartridge. The filter papers are collected and analyzed weekly 

for gross alpha and gross beta activities. To minimize artifacts from short-lived radionuclides, the filter 

papers are analyzed 3-4 days after collection. The airborne is collected weekly using a cartridge that 

is packed with activated charcoal. 

The major stacks are monitored and sampled for radioactive emissions. Samples are withdrawn 

downstream of pollution control equipment (e.g., HEPA filters) at locations that will give representative 

samples of the streams being discharged. The 7911, 3039, 3020, and 7512 stacks are sampled at locations 

12 or  15 m above the base of the stack The 2026, 6010, and 7025 stacks are sampled near ground level. 

The sampling equipment is located near the sample points to minimize losses due to deposition in the 

lines. The following types of air samplers are used at ORNL to provide environmental monitoring data 

on gaseous waste streams. 

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

radioactive particulate matter, radioiodine, and inert gases. The design of the samplers complies with 

DOE Orders (per ANSI 13.1, 1969) 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 sample 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, with the time interval depending 

on the amount of radioactivity discharged by the stack Two smaller probes are used to continuously 

transport samples of stack effluent to the alpha and beta-gamma particulate and iodine monitors. 

Duct samplers are installed on ducts that discharge to the 3039, 7911, 2026, and 6010 stacks. A 

sample of gas is pumped from the duct through a sampling probe and a sample holder and is then 
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returned to the duct. The sample holder contains a filter paper or a combination charcoal cartridge and 

filter paper. Samples collected by the filter paper and charcoal cartridge are analyzed in the laboratory 

to determine the amounts of radioactive particulate matter and radioiodine passing through the duct. 

Beta-gamma particulate monitors consist of a filter paper tape deck, sample pump, count-rate 

meter, G-M tube, and a weatherproof cabinet. A sample of gaseous effluent is pumped from the stack 

or duct through a sample probe and filter paper and is then returned to the stack or duct. The filter 

paper exposed to the sample stream is continuously monitored by a G-M tube. The filter paper removes 

more than 90 percent of the particles larger than 0.3 Km from the sample stream. The G-M tube also 

monitors for radioactive gases and radioiodine if they are present in the sample stream. 

Alpha particulate monitors are the same as the beta-gamma monitors except for the detector and 

detector shielding. The detector is a scintillation counter, which uses silver-activated zinc sulfide as the 

scintillator. 

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

monitoring radioiodine in gaseous effluents. The iodine monitor is installed on series with one of the 

particulate monitors. With this arrangement, the gas sample is withdrawn from the stack, passed 

through filter paper which removes the particulates, and then passes through a charcoal trap. The 

charcoal removes the radioiodine, which is then monitored by one to four G-M tubes connected in 

parallel. 

Two types of noble gas monitors are used to monitor the isotopes of xenon, krypton and argon, 

The first type of detector is installed in a lead shield and with special attention given to '33Xe and 

the 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 end-window-type G-M tube and i s  connected to a count-rate 

meter. The count-rate meter provides a signal output, which indicates the integrated counts from the 

detector, and is normally read and recorded every 24 hours. 

The second type of noble gas monitor is the most recent design of the two inert gas monitors. 

This monitor is located at the base of the stack rather than at the 50-ft level. The effluent sample is 
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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. Upon collection, the sample is taken to the laboratory for analysis. Since the collected 

sample was monitored by the noble gas detector at the same time it was being collected, the data from 

the laboratory analysis can be compared directly with the monitor readings. 

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

7025 stack. Air from the stack is passed through a cartridge containing silica gel, which collects any 

tritiated water vapor. The air flow is then passed through the tritium sampler that contains a catalytic 

converter to oxidize hydrogen (tritium) gas and tritiated organics to water vapor, which is then collected 

in a second silica gel cartridge. The silica gel is periodically removed from the cartridges, and the 

tritium content of the water vapor is determined by beta liquid scintillation techniques. 

The high-level gamma monitor is a wide-range monitor that measures gross gamma dose 

equivalent rates at the detector location. This instrument monitors gamma dose rates in a stack in the 

event of a major accident in a facility that discharges gaseous effluent to the stack. The range of this 

instrument is from 25 mremhr to 106 remhr in eight log decades. Output signals are provided to 

operate remote "high-level" and instrument "inoperative" audible and visual alarms. The alarms are 

telemeter& to the WOCC. 

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

the volume of waste gases being discharged to the atmosphere. The monitor consists of an anemometer, 

telemetering transmitter, and a recorder. The anemometer is installed in the effluent stream at a point 

of average velocity in the steam. The anemometer generator is connected to the telemetering 

transmitter, which supplies a signal proportional to the flow rate to a digital alarm system located in the 

wocc. 

333.2 Permitting Status 

Control of airborne emissions from ORNL facilities is provided in accordance with DOE Orders 

5480.1A (Environmental Protection, Safety, and Health Protection Plan €or DOE Operations), 5480.4 

(Environmental Protection, Safety, and Health Protection Standards), 5820.2.A (Radioactive Waste 

Management), and the CAA. The requirements of the CAA are being administered through the TDHE 
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Air Pollution Control Regulations. Air permits have been obtained for all emission sources which 

require permitting under TDHE regulations. 

The CAA authorizes the establishment of NESHAP regulations for pollutants which Ambient 

Air Quality Standards are not applicable. Radionuclide emissions are regulated under the NESHAP 

regulations by the EPA Currently, the State does not regulate radionuclide air emissions; however, the 

TDHE has asked the EPA for authority to do so in the future. Under the NESHAP regulations 

(40 CFR 61), emission of radionuclides to the air from DOE facilities is limited to a dose-equivalent 

rate of 25/75 mrem/year (whole body/critical organ) to a critical organ of any member of the public. The 

N E S W  regulations will be revised in the near future. Regardless of NESHAP requirements, DOE 

facilities are operated under a policy of keeping the exposure to radiation ALARA and meeting EPA 

standards. 

3 3 3 3  Facility Status 

Many of the facilities for handling radioactive gas emissions have been in operation for over 

20 years. Generally, the equipment that is accessible has been maintained in good working condition. A 

considerable amount of upgrading of equipment has been completed as described below. Backup units 

exist for some equipment to be used in the event of failure. However, much of the equipment, such as 

underground ducts and filter pits, has not been evaluated for long-term wear, deterioration, or reliability 

for continued long-term service. The status of upgrade activities for cell ventilation equipment is 

described below. 

Some systems have undergone significant upgrading through a LI capital project initiated in 1981 

(Improvement to Radioactive Waste Facilities, 81-T-lM), which included three separate upgrades: 

3039 stack area ventilation improvements, isotope area ventilation improvements, and 3020 stack area 

ventilation improvements. 

During the 3039 stack area ventilation improvements completed i n  1984, the fans and 

ductwork around the stack were either replaced or refurbished. 

The isotope area ventilation improvements, completed in FY 1986, replaced existing 

underground ventilation ducts with a stainless steel, locally filtered overhead system. 
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The 3020 stack area improvement project includes replacement of ductwork between 

Building 3019 filter house and the 3020 stack, replacement of the two electrical fans and 

steam fan with four new electrical fans, rewiring of an existing emergency generator, and the 

addition of a second emergency generator. 

Additional improvements are also being made through GPPs. These improvements include an 

upgrade of the cell ventilation system in Building 3517, a replacement of the 3140 filter house that 

serves the cells in Building 3026-D, and an installation of enclosures over the 7913 and 3108 filter pits. 

These projects are currently in the design/construction stage. 

Radioactive ventilation systems are being evaluated to determine if additional upgrades are 

necessary. For example, water leakage into underground ventilation ducts and filter pits adds to the 

process wastewater load and is a potential source of groundwater contamination. Also, the condition of 

equipment (e.g., ducts, filters, pits, fans, etc.) associated with radioactive emission sources needs to be 

further addressed. Much of this equipment is contaminated but serves operable systems, and therefore, 

access for inspection is extremely difficult and requires remote inspection methods. 

Major underground ventilation ducts to the 3039 stack have been inspected and a portion was 

determined to have problems with water leakage and deterioration of the concrete and joint packing 

material. Studies are being conducted to determine methods of repair. Filter pits associated with the 

main stacks are being evaluated during normal filter changes for water leakage and filter sealing 

problems. An evaluation will be made by vibration analysis to determine the condition of the fans and 

motors associated with the main stacks. The following projects have been identified as additional 

potential upgrades of the gaseous waste systems at ORNL 

3333.1 Radiochemical Processing Pilot Plant (3019) and E;nbaust Stack (3020) 

The 3019 facility is used primarily as a national repository for storage of u3U. The major stored 

waste consists of 402 cans containing uranium oxide produced by the CEUSP campaign. In the past, the 

facility was used as a fissile material storage area for conducting research and development studies, 

solvent extraction reprocessing of 233U, and laboratory-scale analytical work. Potential emissions may 

include nitrous oxide, sulfur dioxide, volatile organic carbon, and carbon dioxide. The sampling gallery 

exhaust of the 3019 facility needs to be upgraded and connected to the 3020 stack. This modification 
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would involve installing instrumentation, isokinetic sampling equipment, and monitoring connections to 

the WQCC. An FY 1989 GPP was initiated to address the 3020 stack monitoring improvements. 

3333.2 Central Radioactive Gas Disposal Facility (3039) 

This facility is the central stack through which cell ventilation air and process off-gas from the 

main ORNL complex are 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 

presently scheduled as a Fy 1990 GPP. 

33.333 Isotope Technology Building (3047) 

The filter house of Building 3047 services hot cells for isotope production and has the potential 

for emitting radionuclides. An additional set of HEPA filters is required to improve cell ventilation. 

This upgrade was initiated as a FY 1989 GPP. 

33.33.4 Cell Ventilation Filter Facility (3548) 

Cell filtration for the Filter Facility at Building 3517, FTDL, needs to be upgraded to meet 

DOE efficiency requirements. This task must be completed by 1990, or the facility will be shut down. 

An Ey 1988 GPP will address this problem. 

3 3 3 3 5  MVST Facility (7830) 

The two ventilation and two off-gas stacks of the MVST need monitoring and sampling additions 

and upgrades in order to control the emission of radionuclides and particulates and to provide 

representative sampling of the air stream, 

3333.6 New Hydrofracture Facility Stack (7860) 

Equipment needs to be installed in the NHF stacks to provide capabilities for radionuclide 

monitoring and sampling. The stack also needs to be instrumented for flow and velocity pressure 
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monitoring and to be equipped with provisions for sampling for particulates. This upgrade is included 

under the same FY 1990 GPP that addresses Building 7830. 

3333.7 Process Waste Treatment Plant (3544) 

The ventilation system for the PWTP requires several types of upgrading, including the 

remediation of water leakage into the system. The scrubber emits nitrous oxide, sulfuric oxide, volatile 

organics, and carbon dioxide. An existing FY 1990 GPP (Ventilation *tern Upgrade) 3500, 4500, 

partially addresses this problem. 

3333.8 MSRE Suilding (7W) 

Some MSRE fuel remains in tanks located within the facility. Fuel salt and flush salt containing 

primarily 233U and ?u are present in the drain tanks. The MSRE stack (7512) needs to be 

instrumented to provide real-time monitoring and sample collection capabilities for radionuclides. 

3333.9 Graphite Reactor (3001) 

The O W L  Graphite Reactor, the world's first uranium chain reactor with production potential, 

is presently inactive but requires stack monitoring for the residual radioactive material stored within the 

building. The current plan is to use monitors from the renovation of Building 7503. In the event that 

the old MSRE monitors cannot be used or are not entirely sufficient, then new monitoring equipment 

would be provided. 

3333.10 Lead Shop (7005) and Metal Storage and Cutting FMty (7015) 

The Lead Shop smelting furnaces, which emit some lead-contaminated vapors, need a ventilation 

upgrade, insulation replacement, and reduction of high noise levels. 
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3.3.3.3.11 Melton Valley Collection Tank WGm (7569) 

Tank WC-20, a 10,000-gallon LLLW tank that collects liquid waste from the REDC 

(Buildings 7920 and 7930), and transfers the waste to the LLLW Evaporator feed tanks, requires stack 

monitoring and an isokinetic sampling system. 

33.4 Storage and Disposal Facilities 

Air emissions at ORNL are routinely treated and discharged through monitored ventilation 

stacks on-site. Since radioactive air emissions from ORNL facilities are collected, treated, and 

discharged via these stack systems, no storage or disposal facilities are required. All solid wastes (e.g., 

HEPA filters) generated in the treatment and monitoring processes are handled as part of the solid 

radioactive waste management program, as addressed in Section 3.1 of this plan. 

33.5 Status of Support Systems 

No specific training, certification, or data base management system is available at ORNL for 

radioactive gaseous emissions. Training is generally commensurate with the employee’s job responsibility, 

with certification and data base management associated primarily with solid waste streams. The WOCC 

does provide data regarding air flow rates for gaseous waste effluent streams in stacks and ducts. The 

alarms for the high-level gamma stack monitors are also telemetered to the WOCC. 

33.6 General Plant Projects 

A listing of GPPs for gaseous radioactive waste facilities at ORNL is provided in Table 17. This 

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

FY for funding. 
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Table 17. General Plant Projects for gaseous radioactive waste facilities at ORNL 

Title TEC Fundingtype E m y e a r  

Upgrade Cell Filtration, 
3517 

Upgrade 7913 Filter Pit 

3020 Stack Monitoring 
Improvements 

Upgrade Stack Fans (3039) 

Liquid/Gaseous Waste 
Support Facility 

Waste Operations Control Center 
Expansion (also used €or LLLW) 

NHFNVST Stack Monitoring 
Improvements 

3108 Filter Pit Enclosure 

Filter Pits Upgrade 

Ventilation Systems Upgrade, 
(3500/4500) 

Upgrade 3047 Filter House 

Upgrade Hot Off-Gas System 
at 3039 Stack 

$ 630,000 

450,000 

500,000 

550,000 

~ , r n  

800,000 

1,100,Ooo 

500,000 

~ , O O o  

1,000,Ooo 

1,100,OOo 

1,100,000 

GF 

GF 

KG 

AT 

KG 

KG 

AT 

AT 

AT 

GF 

GF 

KG 

N 1988 

Ey 196% 

FY 1989 

FY 1990 

Ey 1991 

T;y 1991 

Ey 1991 

FY 1992 

FY 1992 

Ey 1992 

Ey 1992 

FY 1992 
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4. HAZARDOUS WASTE MANAGEMENT 

RCRA is the primary force guiding ORNL hazardous waste management operations. The EPA 

has regulatory authority over RCRA, with the States given the option of adopting at least as strict 

ha7rardous waste management regulations. The State of Tennessee has developed and implemented 

regulations essentially equivalent to those of the EPA, which are addressed in the THWMR. It should 

be emphasized that these requirements apply only to hazardous and mixed wastes, not to radioactive 

waste that do not have a hazardous constituent. Hazardous waste management at ORNL is discussed in 

this section, with ORNL mixed waste management activities discussed in Section 5 of this plan. 

A waste is classified as hazardous by EPA if it is corrosive, reactive, toxic, or ignitable as defined 

in 40 CFR 261, Part C of the RCRA regulations. A waste can also be classified as hazardous if any of 

its constituents are included in the over 400 hazardous wastes listed by the EPA in 40 CER 261, Part D. 

As defined by ORNL, hazardous wastes include those regulated by both RCRA and TSCA, medical and 

infectious wastes, and other wastes that ORNL determines as representing a substantial hazard to 

personnel or to the environment if improperly managed. 

4.1 SOLID AND LIQUID WASTES 

Many independent research projects at ORNL are supported by numerous small scientific 

laboratories that store and use hazardous materials. Most of these laboratories are potential generators 

of such hazardous waste as spent experimental samples, process residuals, and hazardous materials 

(usually chemicals) that have exceeded their shelf lives or usefulness. Waste oil is generated from 

sources such as motor vehicles, machines, and vacuum pumps. Hazardous waste is also generated by the 

groups that support the research projects, such as photographic labs and reproduction facilities. Since 

containerized liquid and gaseous wastes are considered "solid" wastes by EPA and are subject to solid 

waste rules, liquid and gaseous (containerized) 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 Figure 44. This 

management strategy must be in compliance with applicable Federal and State regulations, DOE 
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orders, and Corporate policies. Employees, public safety and health, and the environment must be 

protected. The solution for the treatment, storage and disposal of these waste streams should be a cost- 

effective one from the perspective of ORNL and Energy Systems. Currently, ORNL haiardous waste is 

collected, handled, and stored with off-site treatment/disposal as the major waste management objective. 

The focus of hazardous waste management is segregation, repackaging, and storage in preparation for 

shipment to commercial facilities for treatment and/or disposal. Waste minimization, tracking, and 

documentation is a critical aspect of the ORNL management strategy. 

ORNL is committed to the minimization of the quantity and toxicity of the waste generated by 

its activities, including functions directly related to its mission, supporting activities, and environmental 

rernediation activities. Motivation for waste reduction is found in Federal regulations, DOE policies and 

guidelines, increased costs and liabilities associated with the management of wastes, and limited disposal 

options and facility capacities. 

4-12 Generic Description and Chamclerktics o€ Waste 

Critical first steps in responsible waste management are the identification of waste streams and 

determination of the characteristics associated with each. Critical characteristics include physical form 

(liquid, solid, gas), hazardous chemical properties, and/or the presence of constituents identified as 

hazardous by the EPA under RCRA, CERCLA, or TSCA. Since ORNL is a research laboratory, its 

waste generation is quite different from that of a production facility. Generation is not linked to 

production rates; therefore, well defined or regularly generated waste streams are rare. Instead, the 

diverse nature of ORNL's research and development 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 appear on ORNL's RCRA permit application illustrates this diversity. 

Collection of hazardous waste at ORNL is performed in a controlled manner (see Figure 45). 

The generator of a hazardous waste prepares a request form for waste collection. The request is sent to 

the HWOG which logs the request, ensures that the waste has been properly identified, and determines 

its appropriate classification (Le., toxic, reactive, flammable, etc.). For example, lab-pack and explosive 

wastes are collected and delivered directly to Building 7653 for storage in a predesignated area that 

corresponds to the waste classification. When enough is accumulated, lab-pack waste is packed by 

commercial TSD facility personnel into approved shipping containers that meet both DOT and EPA 
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requirements and is periodically shipped to EPA-approved commercial treatment or disposal sites. 

Explosive waste is treated on-site at the Chemical Detonation Facility (Building 7667). Upon waste 

classification and collection, bulk liquid and solid hazardous wastes are delivered directly to 

Building 7652 to await off-site treatment or disposal. PCB-contaminated waste is collected for 

immediate delivery to Building 7507 and subsequent off-site treatment. Similarly, clean used oil (Le., oil 

free of PCBs, radionuclides, or other contaminants) is delivered to Building 7651 for off-site treatment. 

4.13 Treatment Facilities 

ORNL relies primarily on commercial facilities for the treatment of its hazardous wastes. Some 

waste treatment is provided on-site for a few waste categories, as discussed below. 

Bulk non-nitrate acids are neutralized at the Acid Neutralization Facility (Building 3518) and 

discharged to WOC via the NPDES system. This facility is operated under permit-by-rule and is exempt 

from RCRA regulations for TSD facilities. 

The Chemical Detonation Facility (Building 7667) is located approximately 200 ft northeast of 

the Hazardous Waste Management Area. Access to the site is from a gravel road (Chemical Waste 

Access Road) off the HPRR access road. The site consists of two storage magazines, one far the 

detonation sheets and one for the electrical blasting caps, a detonation trench, and a control area 

(Figure 46). The magazines are approximately 4-ft by 4-ft by 4-ft and are bulletproof, fire-resistant, 

weather-resistant, theft-resistant, and ventilated. The magazines are separated by an earthen berm about 

4-ft high. The detonation trench is 10-ft long, 4-ft wide, and 31h-ft deep. A m-ft radius around the 

trench is to be kept clear of combustible materials such as trees, brush, shrubs, and tall grass. The 

cleared area is enclosed in a chain link fence. The control area is the location from which the waste 

material is detonated. The cleared area provides good visual access to the detonation trench. 

The Chemical Detonation Facility operates under RCRA interim status permit and an open 

burning permit under TDHE regulations. A RCRA Part B permit application has been prepared and a 

draft permit has been issued, however, a final permit has not been issued. 
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4.1.4 Storage Facilities 

Several facilities are currently used for the short-term storage of hazardous waste a t  ORNL, as 

discussed in the following sections. The majority of waste is stored in 55-gal drums in Building 7652, 

with a capacity of 15,125 gal. Inventories of waste in the various storage facilities vary monthly since 

these areas are used for staging the waste for final disposition. With the exception of Buildings 7507 

and 7934, the storage facilities are located in the Hazardous Waste Management Area off the HPRR 

access road at ORNL. 

4.1.4.1 Building 7652 - Hazardous Waste Storage Facility 

Building 7652 has an area of approximately 2,400-ft2 with dimensions of 3943 by 61-ft. This area 

includes an outside covered storage area (30-ft long by 20-ft wide). The building consists of insulated, 

prefabricated panels with metal stud walls with a 2-hr fire rating. The building floor is 3,000 psi 

concrete with two coats of an epoxy sealer and curbing around the building. The enclosed section of the 

- building consists of five storage areas, each containing a sump, with each area separated by curbing. The 

building layout is shown in Figure 47. 

Building 7652 is used to store hazardous wastes which have been packaged, labeled, and 

marked in accordance with DOT regulations. The bulk waste chemicals are placed in DOT-approved 

drums, either at their point of origin or after transfer to the facility. A maximum of 15,125 gal 

(275 55-gal drums) can be stored at this facility. All drums stored in this building are segregated 

according to the RCRA hazard classes. When enough drums are accumulated, shipment and transfer is 

arranged to an off-site EPA-approved TSD facility. 

4.1.4.2 Building 7653 - chemical Waste Storage Facility 

Building 7653 is 30-ft wide and 102-ft 8-in long with a total area of 3,060-ft2. The building is 

divided into eight separate rooms (storage cells). The building layout is shown in Figure 48. The 

building is constructed of insulated prefabricated metal framing, partitioned with metal stud walls with a 

2-hr fire rating. Curbing with a centralized sump is utilized for each of the storage cells (except for the 

water reactive storage cell). One of the cells is used for an office and emergency equipment storage 

area. 
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The facility is used for storage of small quantities of laboratory chemicals and process chemical 

wastes. The small containers (less than 5-gal or 20-lb) of chemical wastes are delivered to the facility 

and are separated by hazard class for storage in the appropriate cell. The storage cells contain metal 

shelving or cabinets to hold the containers. The chemicals are generally within the original container 

and identified with the manufacturer’s label. When sufficient quantities of waste have accumulated, 

personnel from a commercial TSD facility lab-pack the waste into DOT-approved containers. The waste 

is then shipped off-site to an EPA-approved TSD facility. 

Each storage cell is limited to contain not more than the equivalent number of small containers 

constituting 10 55-gal lab packs. The maximum allowed inventory of waste in storage for the facility at 

any given time is 60 55-gal drums (3,300 gal). 

4.1.43 Building 7507 - Hazardous Waste Storage Facility 

Building 7507 is a steel frame, metal siding structure consisting of approximately 1,470-ft2 in 

area, with a continuous concrete curb dike around the inside perimeter and no floor drains (Figure 49). 

Double sliding doors with a metal ramp allow for loading and unloading operations. The building has 

been partitioned into four compartments by using 8-ft high walls constructed of 2-in by 4-in wood and 

gypsum wall board. 

The maximum allowed inventory of hazardous waste in storage is 150 55-gal drums (8,250 gal). 

Initially, hazardous waste stored at the facility consisted of lab packs; bulk quantities of ignitable, 

corrosive, and/or EP toxic wastes, oxidizers, and poisons; PCB-contaminated liquids and solids. 

Currently, the storage facility is utilized only to store PCB-contaminated waste. All other hazardous 

waste is stored in Buildings 7652 and 7653. 

4.1.4.4 Building 7651 - Clean Oil Storage Pad 

Building 7651 is a 40-ft by 20-ft concrete pad covered with a ribbed metal decking roof. A 

continuous concrete curb dike is in place around the perimeter of the pad. No floor drains or sumps 

exist at the pad. Ramps are provided for equipment access onto the pad (see Figure 50). 
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The storage pad is used to store 55- and 30-gal drums containing uncontaminated used oil. The 

maximum inventory of waste in storage is 128 55-gal drums (7,040 gal). Drums are 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. 

4.1.4.5 Environmental Monitoring 

At the various ORNL hazardous waste storage facilities, the building dikes and sumps are 

maintained to prevent cracks and leaks. Any spill in a drum loading area or  storage area is removed 

immediately to prevent contamination Containers are always closed during storage and handled in a 

manner to prevent leakage. 

4.1.4.6 Permitting Status 

Building 7652 is the only RCRA-permitted ORNL hazardous waste storage facility at  the present 

time. A RCRA Part B permit application has been submitted for Building 7653. Building 7507 operates 

under interim status. Building 7507 is scheduled for closure under RCRA by November 1992. 3uilding 

7651, which stores non-PCB oils in drums, is not required to be permitted under RCRA. Building 7934 

stores spent photographic solution in drums and is exempt from RCRA permitting as long as this waste 

is recycled. Table 28 in Section 8.1 (Storage Plan Update) of this plan provides the current operational 

and permitting status of ORNL Waste Storage facilities. 

4.1.4.7 Facility Status 

An upgrade of Building 7507 is planned to provide safe, regulated storage space for 

contaminated lead awaiting decontamination for reuse. This project is an F T  1890 GPP, with an 

expected operational startup date of September 1991. Another FY 1990 GPP involves the upgrade of 

Building 7652 by the end of CY 1990 in order to improve PCB storage conditions at  ORNI,. 

4.1.5 Disposal Facilities 

Hazardous waste at  ORNL is collected, identified, and packaged for off-site shipment to EPA- 

approved treatment and/or disposal sites. No on-site disposal facilities exist or are planned for 

hazardous waste at  ORNL. 



4.1.6 Status of Support Systems 

4.1.6.1 Training 

The RCRA Waste Operations training course is required of all employees working at waste 

management facilities permitted under RCRA at ORNL. The objective of this training is to familiarize 

the employees with operating procedures, emergency procedures, emergency equipment, and emergency 

systems. The training also provides instruction on the procedures for handling of hazardous wastes; 

procedures for using, inspecting, repairing, and replacing emergency and monitoring equipment; 

communication or alarm systems; response to fires or explosions; response to hazardous material spills; 

and shutdown of operations. The training is concluded with a written examination which is retained on 

file at ORNL. 

The HazardousMxed Waste Generator Training course is recommended for generators of 

hazardous waste. Specific guidance is given on identification and segregation of hazardous waste; 

. requirements for management of accumulation areas; and correct completion of the form, "Request for 

Disposal of Hazardous Waste Material". 

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 minimilation efforts; how it can be implemented in the divisions; and what each 

employee's role is in implementing waste minimization. In addition to the formal training programs, an 

employee awareness program is in progress. The campaign to heighten sensitivity to waste minimization 

concerns includes such things as announcements in internal publications, and publicity for programs or 

projects which have been successful in minimizing waste production. Part of this campaign also includes 

an incentive program which will recognize individual ORNL employees who provide waste minimization 

suggestions. 

4.1.6.2 Certification 

ORNL is able to characterize hazardous waste generated 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 (using form UCN-13698); (2) notification for 



187 

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 W O G ,  (9) on-site transport to storage facilities; (10) packaging and labeling for off-site 

shipment; (11) storage o r  on-site treatment; (12) data entry into the tracking systems; and (13) off-site 

Shipment for treatment/disposal. 

Detailed procedures for hazardous waste management, including characterization and certification 

activities, are contained in the ORNL. Hazardous Waste Operations Manual, WM-HRWO-401. During 

F Y  1990, a formal certification program for ORNL hazardous and mixed waste will be developed. As 

part of this program, the requirement for generator Certification, including training, will be formalized. 

4.1.63 Data Base Management 

Information on hazardous waste handled at ORNL is maintained on a variety of computer data 

bases. In general, these data bases track generation, storage, and disposal of hazardous waste. Examples 

of these data bases include the HWTS, the PCBTS, and the ATS. All three data bases are on-line, user 

friendly information systems which operate on the DEC System-10 computer using System 1022 as the 

data base management system. Each of these is described briefly below. 

ORNL's HWTS was developed in 1982 in response to a recognized need for a system to track 

hazardous wastes from generation to disposal. The HWTS was designed and developed as a joint effort 

between staff in the Environmental Monitoring and Compliance Section within the Occupational and 

Environmental Safety Division (now EHPD) and the Computing and Telecommunications Division. 

HWTS management and maintenance functions are now carried out by the HWOG of the EHPD. 

The purpose of the HWTS is to  aid ORNL staff in managing its waste disposal program and in 

complying with reporting requirements within safety and environmental regulations. The system provides 

file maintenance capability, record query, and management information reporting. Monthly hiIlings, 

annual summaries of waste handling, manifest attachments, and division totals are among the reports 

that are generated routinely. The annual summary reports which are generated by the system include the 

Hazardous Waste Generation Report, the Annual Shipping Report for Hazardous Waste Generators, and 

the Annual Report for Treatment, Storage and Disposal Facilities. Ocher reports required by 



management can be programmed by C&TD personnel. Output can be to the terminal or to a disk file 

for subsequent printing. 

To ensure accuracy of the data within the system for reporting purposes, extensive data 

validation is conducted by the staff in EMC and HWOG. Four different data files are used within the 

system including waste item information? waste composition for mixtures, radioactive waste information? 

and general account information. Data input for the waste item file include: (1) item number from the 

in-house waste disposal form; (2) waste description; (3) radioactivity type and level; (4) EPA hazardous 

waste number(s); (5) volume or weight; (6) storage site and date; (7) disposal site, date, and container 

number; (8) and plant of origin. If the waste is a mixture, then several individual components can he 

listed. The account information is used to bill generators for the costs incurred by HWOG in the 

pickup and storage of waste. Because of the large volume of information tracked on the system, users 

typically have access to three calendar years of data. Older data files have been downloaded onto tapes 

but can be accessed upon request to UTD. 

The second hazardous waste data base is the PCBTS. The PCBTS is comprised of two 

submodules: one on inventories of equipment in-service, removed from service, o r  transported for 

disposal and one on waste generation and disposal. The equipment inventoried includes transformers? 

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 EMC. Records for 

the second module of the PCBTS, the PCB waste data base, cover generation and disposal of both PCBs 

and PCB-contaminated wastes. The PCB waste submodule receives storage and shipment data from the 

HWTS. The PCB waste data, compiled by the 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. 

The ATS provides data on ORNL's removal (via building demolition or renovation) and disposal 

of asbestos. Information includes volume, weight, waste origin (demolition or renovation)? waste type 

(friable or transite), date of removal, radioactive contamination, and final disposition. Responsibility for 

the management of this data base has recently been transferred from the staff in the EMC to the 

WMOG. The ATS is used to generate quarterly summary reports on asbestos activities and to compile 

yearly disposal totals for other hazardous waste reports. 
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4.1.7 General Plant Projects 

........ 

A listing of the proposed GPP for hazardous waste facilities at ORNL is provided in Table 18. 

This table indicates the project title, TEC, funding type (Le., DOE program budget code), and the 

respective FY for funding. 

Table 18. General Plant Project for hazardous waste facilities at ORNL 

Title TEC Funding type Fiscal year 

PCB/Hazardous Waste $ 145,000 KG 
Storage, Bldg. 7652 

FY 1989 

4.2 GASEOUSWASTE 

A wide variety of research and operational activities at ORNL utilize compressed gases, which 

are procured in cylinders. When empty, the cyiinders are usually returned to the distributor and a 

deposit fee is refunded. However, some cylinders become damaged and cannot be returned to the 

vendors. The most frequent damage is in the form of stuck or leaking valves. 

4.21 Strategy 

The management strategy for the treatment of damaged gas cylinders at ORNL (Figure 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 NESHAP requirements and associated 

State permitting requirements and conditions; (3) in compliance with DOT regulations (leaknng cylinders 

cannot be knowingly transported); (4) in compliance with OSHA Right-To-Know requirements; (5) with 
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protection for workers from physical and chemical hazards; and (6) with a cost-effective solution for 

treatment. The current strategy involves the venting of compressed gases to the atmosphere in an 

isolated area in accordance with regulations and in a way that protects worker safety and health and 

protects the environment. 

4.22 Generic Description and Characteristics of Waste 

The HWOG receives damaged cylinders and manages them as hazardous waste. Excess gas 

cylinders which are not returnable are also managed as hazardous waste. Data supplied by the generator 

are entered into the HWTS. Volumes of gas cylinders vary from 1-50 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. 

When a gas cylinder is found to be excess, damaged, or leaking, the generator notifies the 

HWOG. The HWOG determines if the cylinder poses a potential hazard or emergency. If the gas 

cylinder does not represent an emergency, the HWOG removes the cylinder and transfers it to the 

Leaking Gas Cylinder 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 Cylinder 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 i s  described below. 

4.23 Treatment Facilities 

The Leaking Gas Cylinder Area at ORNL is used for the venting of damaged and excess gas 

cylinders. This area is located at a remote site (Le., away from inhabited areas) off of Ramsey Drive and 

the Melton Valley Access Road. The area consists of a cleared site, covered with gravel and surrounded 

by a fence with a locked gate. The cylinders are held in the area until the contents have bled off. 

Afterwards, the undamaged cylinders are returned to the vendors, and the damaged cylinders are 

temporarily stored until properly disposed of at CSLF 11. 
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4.23.1 Environmental Monitoring 

Other than overall site monitoring requirements, direct monitoring of the environment at the 

Leaking Gas Cylinder Area is  not required. Personnel monitoring is conducted during these operations 

in order to ensure worker safety pursuant to OSHA standards. 

4.23.2 Permitting Status 

The provisions of the CAA are regulated by the TDHE through the Tennessee Air Pollution 

Control Regulations. The primary means of control is through the issuance of State air permits. TDHE 

has indicated that the Leaking Gas Cylinder Area is exempt from permit requirements. RCRA 
permitting is not required for the venting of gas cylinders on-site. 

4.233 FacilitySbtus 

O W L  does not plan to build any new facilities to treat, store, or dispose of gas cylinders unless 

specific problems are identified with respect to current air pollution control regulations. Therefore, the 

current practice of venting cylinders at the Leaking Gas Cylinder Area will continue as previously 

discussed. 

4 2 4  Storage and Disposal 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 treated at the Leaking Gas Cylinder 

Area. Empty damaged cylinders are discarded in the CSLF 11. 

4.25 status of support systems 

The training courses, certification information, and data base management systems discussed in 

Section 4.1.6 (Status of Support Systems) of this plan regarding solid and liquid hazardous waste also 

pertain to gaseous hazardous waste at ORNL 



5. MlXEDWAS'IEMANAGEMENT 

Mixed waste contains both hazardous and radioactive components as defined by the RCRA and 

the M A ,  respectively. Currently, the hazardous components of mixed wastes is regulated under RCRA 

and the radioactive components under the AEA Regulation under both of these acts has evolved 

because the handling and disposing of mixed wastes involves both toxic and radioactive hazards and 

because there is no regulatoIy program that deals specifically with mixed wastes. DOE Order 5400.3 

(draft) states that "whenever any hazardous waste identified or listed in 40 CFR 261 is mixed with any 

source material, special nuclear material, or byproduct material, the hazardous component is subject to 

regulation under Subtitle C of the RCRA." At ORNL, the term "mixed waste" is commonly used to 

denote wastes that are both hazardous (including PCBs regulated under TSCA) and radioactive. 

5.1 SOLID AND LIQUID WASTES 

Common examples of mixed waste at  ORNL are cleaning fluids and oils removed from systems 

operated in contaminated environments, as well as, scintillation fluids which 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, poisons, and other flammables. Since containerized liquid and 

gaseous wastes are considered "solid" wastes by EPA and are subject to respective solid waste regulations, 

solid, liquid, and gaseous mixed wastes are managed in similar manners at  ORNL. 

5.1.1 Strategy 

ORNL's management strategy regarding the handling of mixed waste (Figure 51) is subject to 

RCRA (and occasionally TSCA) regulations regarding TSD requirements, as well as DOE regulations 

covering radioactive wastes (e.g., DOE Order 5820.2A), DOT regulations governing transport of 

radioactive and haiardous wastes, CAA and NESHAP regulation (if air emissions are generated), and 

OSHA Worker Right-to-Know requirements. The Section 84 AEA requirements regarding by-product 

material were clarified in a May 1, 1987, DOE interpretive rule (52 FR 15937). This rule provided that 

the "by-product material", as well as source and special nuclear material, that can also be classified as 

hazardous waste under RCRA will be subject to regulation under RCRA, TSCA, and the AEA. 
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This rulemaking 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 strategy must also provide worker protection from the physical, chemical, and radiological 

hazards and represent 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, commercial treatment is available only for some scintillation wastes. No on-site treatment is 

available or  planned at  this time. Until methods become available, these wastes must be stored on-site. 

Additional characterization and evaluation is needed to determine whether some of these wastes may be 

accepted for treatment at the ORMWI. 

ORNL is currently storing two categories of mixed waste (spent solvents and acids) that are 

subject to RCRA LDR, including storage prohibition. Storage of these two mixed wastes fox greater 

than one year constitutes noncompliance under the RCRA regulations. In May 1990, when the final 

"third" of the LDR (which contain numerous constituents found in ORNL, mixed waste) becomes 

effective, much of the remaining mixed waste stored at ORNL will also be prohibited from storage 

unless DOE can reach an alternative agreement with EPA and TDHE. 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 waste oils are sometimes generated when oils are removed from systems that have 

operated in radiation environments. Radiation levels in these oils is typically low ($10 mremhr). 

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  oilhater mixtures. Radioactive contaminants include I4C, 

'H, w ~ u ,  

are toluene and/or xylene, culture medium, miscellaneous organics, and various radioisotopes, including 

'H, "C, 32P, and 1311. The maximum radiation surface dose rate on each container is limited to 

10 mremhr. The flash point is normally less than 140" F; therefore, the waste is classified as ignitable. 

Other mixed wastes at QRNL include organic wastes, carcinogenic wastes, mercury-contaminated solid 

wastes, waste solvents, corrosives, poisons, and other process wastes. 

2'?b, @Kr, alpha, beta, gamma, etc. The principal components of scintillation fluids 

. .... . . 
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No hazardous wastes are permitted in TRU waste packages unless contaminated with TRU 

material. If the hazardous waste is co-contaminated 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 waste is presented in 

Section 3.1.1 of this plan. 

Although little has been generated to date, radioactively contaminated soils with hazardous 

components are expected to be generated from construction, demolition, and site remediation 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. 

5.1.4 Storagc Facilities 

Mixed waste is stored at  several facilities at  ORNL. Drum storage for both solid and liquid 

mixed waste is currently being utilized at  Building 7654 and Facility 7507W, as outlined in the following 

sections. Bulk storage of waste oils is also provided by three tanks at Buildings 7075, 7830, and 7860 

located within the ORNL complex. These tanks provide a total storage capacity of 13,700 gallons. 

5.1.4.1 Building 7654 - Long-Term Hazardous Waste Storage Facility 

Building 7654 is located in the Hazardous Waste Management Area off the HPRR Access Road 

and has an area of approximately 1,700-ft2 with dimensions of 39-ft by 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 with 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 Figure 52. 
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Building 7654 is used for storage of mixed hazardous/radioactive waste. The majority are bulk 

scintillation fluids and scintillation vials. The majority of mixed wastes are transported to Building 7654 

in 55-gal drums. Occasionally, 30-gal drums and smaller containers are received. Containers smaller 

than 30-gal are either combined with compatible waste in 55-gal drums or lab packed. The maximum 

inventory of drums in storage at any given time is 300, with a capacity of 16,500 gal. Double stacking of 

drums is employed, if needed, to maintain adequate aisle space. Pallets are placed between the double 

layers of drums. 

5.1.4.2 Building 7507W - Mixed Waste Storage Pad 

Building 7507W, located within the ORNL complex, is a covered 40-ft square concrete pad with 

a 4-in elevation difference between the middle and the edge of the pad (Figure 53). The middle of the 

pad contains a sump (1-ft wide by 4-ft long by 2-ft deep). The pad is used for storage of 55- and 30-gal 

drums of mixed waste. The drums are placed on pallets and double stacked (if required), and are 

arranged in rows to provide walkway space for personnel and equipment. The drums are also covered 

with a tarp. The total capacity of the pad is 22,000 gal, or 400 55-gal drums. 

Wastes stored at  this facility are similar to those stored in Building 7654, consisting 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 3H, 14C, 32P, and ulI. Other waste stored includes organic wastes, carcinogenic wastes, mercury- 

contaminated solid wastes, waste oils, waste solvents, and other process wastes. 

5.1.4.3 Environmental Monitoring 

The facilities used for mixed waste storage at  ORNL are maintained to prevent contaminant 

releases to the environment. The facilities’ curbed dikes and sumps are inspected for cracks and leaks, 

with any spill removed immediately to prevent contamination. Containers are kept closed during storage 

and handled in a manner to prevent damage and leakage. The bulk storage tanks at  ORNL are also 

inspected and maintained in similar manners, according to the requirements outlined in 40 CFR 264. 
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5.1.4.4 Permitting Status 

A RCRA Part B permit application has been submitted to TDHE for Building 7654. The Mixed 

Waste Storage Pad (Facility 7507W) is currently operating under interim status, with closure of the 

facility scheduled for November 1992. Table 28 in Section 8.1 (Storage Plan Update) of this plan 

provides the current operational and permitting status of ORNL waste storage facilities. 

RCRA Section 3004(j) prohibits storage of LDR wastes except, "solely for the purpose of 

accumulation of such quantities of hazardous waste as necessary to facilitate proper recovery, treatment, 

or disposal". Implementing regulations in 40 CFR 268.50 place the burden of demonstrating 

noncompliance upon EPA during the first year of waste storage and the burden of demonstrating 

compliance upon the waste stored after one year. 

ORNL mixed wastes that have been determined to be stored in excess of the one year limitation 

imposed by the LDR due to the unavailability of treatment or disposal facilities are listed in Table 19. 

These waste streams are comprised of radioactively contaminated acids (i.e., corrosives on the California 

List) and radioactively contaminated solvents (including scintillation fluids). Mixed wastes in Table 19 

include only those mixed wastes (and amounts of those wastes) placed in storage after the LDR effective 

dates. This information has been furnished to DOE-MQ in support for the preparation of the national 

report on radioactive mixed waste as required by the Rocky Flats Federal Facilities Compliance 

Agreement. 

51-45 Facility Status 

Mixed waste storage availability at ORNL is severely limited at the present time, with 

approximately 100 drums generated on an annual basis. Although scintillation fluids are periodically 

shipped off-site for commercial incineration, all other mixed waste must currently be stored on-site until 

treatment is available. Building 7654 has reached capacity in the volume of mixed waste currently stored 

at the facility, with the Mixed Waste Storage Pad also nearing capacily. To relieve this congested 

condition, the near-term use of storage space at ORGDP and other options are currently being 

investigated. 
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Table 19. Mixed waste placed in storage from applicable LDR 
effective dates through September 1988 

Common name EPA code Quantity 

Spent Solvents 
(including scintillation fluids) 

Acids (liquid) 

Fool, Foo2, F0033, 859 kg 
m, Foo5 

D002 951 kg 

A FY 1989 GPP is proposed to expand mixed waste storage at  OWL. This project, with an 

expected operational start-up date of September 1991, invoives the modification of Building 7654 by 

extending foundations, floor pads, secondary containment, etc. The TEC for this expansion is $415,000. 

5.15 Disposal Facilities 

ORNL has no disposal facilities for mixed waste. As part of its scope, the RWMD 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 ordeis contain specific guidance on the handling of 

radioactive waste and on occupational exposure to radioactivity. 

5.1.6 Status of Support Systems 

5.1.6-1 Training 

O W L  training courses are offered for both the generators of radioactive and hazardous wastes. 

Mixed wastes generators are required to participate in the courses outlined in the training sections of 

this plan pertaining to both radioactive waste and hazardous waste (see Sections 3.1.2.6 and 4.1.6.1 of 

this plan). 
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5.1.6.2 Certification 

Detailed procedures for hazardous and mixed waste management, including characterization and 

certification activities, are contained in the ORNL Hazardous Waste Operations Manual, WM-HRWD- 

401. 

5.1.6.3 Data Base Management 

A computerized data base is available for tracking all mixed waste, as well as hazardous waste, 

processed at ORNL. This data base is used primarily for record keeping, accounting and billing, and 

generating annual reports required by the State and EPA The data base needs to be expanded to 

provide periodic (e.g., quarterly) reports of waste generation for determining: (1) trends in the types and 

quantities of waste that are being generated and (2) the identity of the generators. In addition to 

improving facility planning, this information will be useful in monitoring waste minimization efforts. 

Additional information on this data base system is provided in Section 4.1.6.3 of this plan. 

5.1.7 General Plant Projects 

A listing of proposed GPPs for mixed waste facilities at ORNL is provided in Table 20. This 

table indicates the project title, TEC, funding type (Le., DOE program budget code), and the respective 

fiscal year for funding. 

52 GASEOUSWASTE 

All mixed gaseous wastes at ORNL are discharged into the 3039 off-gas system for treatment. 

The 3039 off-gas system is discussed in Section 3.2.3.3 of this plan. 
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Table 20. General Plant Projects for mixed waste facilities at ORNL 

Expanded Mixed Waste Storage $ 415,000 

Upgrade Bldg. 7507W Mixed Waste 75,000 

KG 

KG 

FY 1989 

Ey 1990 
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6. CONVENTIONALWASTE 

Conventional waste at ORNL includes both the solid and liquid wastes generated from sanitary 

sewage treatment, steam plant operations, coal yard runoff, general refuse, and construction debris. 

Although DOE Order 5820.214 does not specifically require the reporting of conventional waste as part 

of the annual Waste Management Plan, ORNL has included pertinent information regarding the 

management of both solid and liquid conventional wastes at  ORNL in the following sections. The State 

of Tennessee regulates these wastes streams at ORNL via the Tennessee Solid Waste Disposal Act and 

ORNL's NPDES permit. 

6.1 SOLIDWASTE 

Conventional solid wastes which contain no radioactive or hazardous materials or free liquids 

include filter cake from the CYRTS, fly ash from the ORNL steam plant, general refuse collected in 

trash cans and dumpsters, sewage sludge and construction debris. A brief description of each waste 

stream is provided in Section 6.1.2 with the overall management strategy presented below. 

6.1.1 Strategy 

The strategy for conventional solid waste disposal at ORNL is illustrated in Figure 54 and 

involves the use of the CSLF I1 at the Y-12 Plant. Based on current plans, ORNL should not have any 

significant conventional waste disposal problems other than the additional cost of transporting waste to 

the CSLF I1 and any increase in fees levied by the Y-12 Plant for waste disposal operations. 

Waste reduction has not been as important a factor for conventional waste as it has been for 

radioactive and hazardous waste because the cost for disposal per unit volume is significantly less. 

However, the cost for disposal per unit volume will continue to increase with time as a result of 

transportation, emplacement, monitoring, and new site development costs. Therefore, economic 

incentives to reduce volume will continue to grow, especially in the area of bulky general refuse. 
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6.1.2 Generic Description and Characteristics of Waste 

The waste streams described in the following paragraphs constitute solid conventional waste at 

ORNL. Upon generation, efforts are taken to allow for the segregation of these waste streams so that 

no radioactive or hazardous constituents or free liquids are present prior to subsequent handling. 

Similar efforts have been established for the segregation and use of raw materials at  ORNL. 

Acidic rainwater runoff from the ORNL Coal Storage Yard is collected in a clay-lined basin. 

Neutralization of the acid with lime in the CYRTS causes precipitation of contaminants that have been 

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 nonhazardous 

material generated at an average rate of 3 yd3/week, is disposed of at the CSLF 11. In addition, acidic 

waste from the ORNL steam plant demineralizers are planned to be diverted from Building 3518 to the 

CYRTS. 

About 28,000 tons per year of coal containing about 8 percent ash is burned for steam 

generation at the ORNL steam plant. Bottom ash from the fire side of the boilers is pneumatically 

conveyed to the 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 is transported to the CSLF I1 at  an 

average rate of about 12 yd3/day. Steam plant ash is specifically cited in the State permit for the 

CSLF 11. 

General refuse is collected at  each ORNL building from trash cans and placed in dumpsters at 

each site. These dumpsters are transported to an on-site trash compactor, and the refuse is compacted 

and reloaded onto trucks for transport to the CSLF I1 for disposal. The volume of general refuse is 

estimated to be 37 yd3 per normal work day. Bulky material, such as large cardboard boxes that cannot 

conveniently fit into dumpsters, is temporarily stored at the building loading docks until the boxes are 

carried (uncompacted) to the CSLF 11. The generation rate of this material is estimated to be 24 yd3 on 

a normal work day. 

Varying amounts of nonhazardous, nonradioactive wastes are generated from ongoing 

construction and demolition activities at ORNL Nonbiodegradable clean soil and rocks are deposited at 
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the ORNL Recontour Site; however, this site has nearly reached capacity. All other conventional 

construction/demolition materials, including concrete and asphalt, are disposed of at the CSLF 11. 

About 2.0 X 10’ gayday of ORNL sanitary sewage is treated by an aerobic digestion process. 

The ORNL Sewage Treatment Plant, operated under ORNL‘s NPDES permit (outfall number XOl) 
produces a sludge from this process that is dewatered on sludge drying beds. 

6.13 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 conventional solid waste. Upon generation, 

conventional solid waste is collected and transported for disposal at the facilities discussed in the 

following section. Treatment of sanitary sewage and coal yard runoff is discussed in Section 6.2.3 under 

conventional liquid waste treatment facilities. 

Currently, the primary conventional solid waste disposal site, the CSLF 11, receives waste from 

ORNL operations. The ORNL Contractor’s Landfill, located at the west end of ORNL, was developed 

to receive conventional solid wastes from on-site construction and upgrade projects. This facility has 

reached its permitted capacity and is being closed. With the exception of clean soil and rock, ORNL 

conventional waste is now directed to the GSLF I1 at Y-12. Soil and rock are deposited at The ORNL 

Recontour Site, located northwest of Building loo0 at ORNL. Deliveries to the site are carefully 

controlled and recorded to prevent the introduction of prohibited materials. 

Located on Chestnut Ridge, south of the Y-12 Plant site and about six miles east of the ORNL 

site, the CSLF I1 is the primary conventional waste landfill operation for the ORR. Generators are 

charged for the cast of sanitary and construction waste management, including costs for collection, 

transportation, and facility operation. 
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6.1.4.1 Environmental Monitoring 

Other than overall site monitoring requirements, separate groundwater monitoring is not 

currently conducted at the ORNL Contractor’s Landfill or the CSLF 11. However, the State Division of 

Solid Waste Management reserves the right to require implementation of a groundwater monitoring 

program if required at  a later date. 

6.1.4.2 Permitting Status 

The State of Tennessee regulates the operation of solid, 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 conventional solid waste 

from ORNL are the CSLF I1 at  the Y-12 Plant, which was permitted on December 20, 1982, and the 

ORNL Contractor Landfill, which was permitted on January 23, 1986, and is currently being closed. The 

permit for the CSLF I1 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 CSLF 11. 

In addition to these general requirements, the CSLF I1 permit establishes minimum daily and 

weekly cover requirements. The permit also states that only waste specified in the site operations 

manual as acceptable for disposal shall be deposited, unless prior written approval for each individual 

waste is obtained. Radioactive waste is specifically excluded from disposal. The permit allows disposal 

of special waste, including asbestos, fly ash, and coal yard runoff sludge. The CSLF I1 is projected to be 

filled to capacity by Ey 1993. 

6.1.43 Facility Status 

Present strategy at  Y-12 is to extend the life of the CSLF 11, which is projected to reach capacity 

in FY 1993, by utilizing alternative disposal methods for selected sanitaqdindustrial wastes. 

Landfill (Industrial Landfill IV) is being planned at Y-12 to provide for the continued disposal of solid 

conventional waste. This landfill is to be constructed as part of an FY 1990 project. This landfill will 

A new 
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be designed with lined trenches and a leachate collection system in response to increased requirements in 

the proposed Tennessee Solid Waste Regulations. 

6-15 Status of S-rt Systems 

6.15.1 Training 

No training is provided specifically for conventional waste generators; however, waste 

minimization training and other waste management personnel training is provided to employees involved 

in waste operations at ORNL (see Section 4.1.3 of this plan). 

6.15.2 Certification 

A major issue in conventional waste management a t  this time is certification that the waste 

meets WAC for the disposal facility. Exclusion of radioactive and hazardous materials is the primav 

concern. A certification program is needed to develop and implement screening methodologies and 

administrative controls, with attendant generator training and documentation. 

6.1.5.3 Data Base Management 

A data base management system does not currently exist for the specific use of conventional 

solid waste generators a t  ORNL. 

6.2 LIQUID WASTE 

Conventional liquid waste includes nonradioactive waste streams which 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& coal yard 

runoff). 

. ...... 
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6.21 Strategy 

The management strategy for conventional liquid waste at  ORNL must be designed for 

compliance with proposed regulations and DOE orders. This strategy can be realized by following the 

environmental policies that are determined through negotiations with the TDHE. The concentration of 

environmentally deleterious materials will be measured at the process wastewater outfall, and the effect 

of discharges on the receiving stream will be determined. ORNL will aggressively pursue environmental 

programs that will reduce the concentrations of these materials at  the outfall to the limits specified. 

The impact of direct discharges of once-through cooling water on the toxicity of streams will be 

measured through the Biological Monitoring and Abatement Program. Because potable and process 

water contains residual chlorine, once-through cooling water may contribute to the toxicity of area 

streams and groundwater. Analysis of stream toxicity to marine life continues through the BMAP 

required by the ORNL NPDES permit. Steps are being taken to recycle or treat these streams for direct 

discharge to the watershed. 

Conventional waste is minimized by identifying and characterizing sources of unnecessarily 

contaminated groundwater and storm sewer outfalls and maximizing efficiency through improved 

techniques of characterization, research, development, treatability studies, alternatives evaluation, toxicity 

testing, and process modifications. A programmatic objective is to analyze each source of contamination 

to develop methods to reduce contaminated effluents requiring treatment prior to discharge. 

6 2 2  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 5,200 people are employed. Wastes from area sources consist of runoff 

from general use areas such as buildings, roads, and parking areas and once-through cooling water 

collected by the storm sewer system. Point sources include coal yard runoff and discharges from several 

cooling towers at the ORNL site. The coal yard stores coal for use at  the ORNL steam plant. During 

periods of rainfall, runoff from the coal pile is produced. This runoff, which is actually a leachate, is 

acidic and contains coal fines as well as some heavy metals. Cooling tower discharges contain algae- 

retardant chemical additives that can be toxic to aquatic life. 
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Segregation of process waste from non-process 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 untreated, hazardous materials are not released to the watershed. 

Segregating surface water, rainwater runoff, and once-through cooling water from process waste will 

reduce the volume of process 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 process waste system by lining pipes to prevent leakage. Groundwater that is contaminated is 

bcing transferred for appropriate treatment. 

6.23 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, White Oak Creek, the Northwest Tributary, and Melton Branch. Figures 55, 56, and 57 

show the location of discharges from the storm sewer system to the watershed. 

Most of the storm sewer system is constructed of reinforced concrete piping that ranges in 

diameter from 8-30 in. Piping has been placed in trenches that were typically backfilled with gravel. 

The system contains catch basins that drain areas in Bethel and Melton Valleys. Typically, 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 O R W  

near the steam plant, serves a major part of ORNL. Sanitary wastes from the main plant and from 

HFIR, which are trucked to the plant, are treated by the facility before release to WOC. The facility 

consists of an influent pumping station equipped with cornminutors (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 (Figure 58). Upgrading of the Sewage 

Treatment 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 tertiary 
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filter system, inflow/infiltration 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 CYRTF is pumped into the 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 (Figure 59). 

From the pH adjustment tank, the wastewater flows to the clarifier where polymer is added and the 

solids are settled. The solids from the settler are stored in the sludge storage tank until enough sludge 

has been collected to be treated by the rotary drum vacuum filter. The liquid effluent from the clarifier 

enters a recycle tank where sulfuric acid is added to adjust the pH of the wastewater to the 6.0 to 9.0 

range. The effluent from the recycle tank flows to a discharge basin before being discharged to WOC 

through a NPDES discharge point. The facility is designed to automatically recycle the wastewater to 

the recycle tank should the pH recorder or turbidity meter indicate that the wastewater does not meet 

effluent criteria. 

6.23.1 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 modeling and predictive capability. 

Until recently, much of the surface water monitoring capability was inadequate both functionally 

and from a maintenance perspective. The ORNL NPDES permit requires additional monitoring points 

and capability. Substantial upgrading of the environmental monitoring system has been achieved, and 

improvements will continue to maintain compliance. 

Water and biological monitoring 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 collectcd in 

order to determine discharges of nonradiological constituents from ORNL processes. Prior to receiving 

a new NPDES permit in April 1986, only three stations at ORNL were sampled for compliance with 

permit limits. Under the new permit there are over 150 stations, and point sources are monitored at 
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their point of discharge into receiving streams. The biological monitoring program includes the 

collection of fish, milk, soil, and grass for investigation of pollutant movement within the food chain. 

6.23.2 Permitting Status 

Facilities for waste treatment must be available for both current and future activities. 

Environmental risks, as well as risks to the health and safety of the public, will be minimized by ensuring 

that all discharges from ORNL sources comply with the requirements of all applicable environmental 

regulations. 

Current regulatory requirements for ORNL include the CWA, SDWA, and DOE orders. At 

present, the water and biological monitoring activities are in compliance with applicable regulatory 

requirements. However, this situation could change should any or all of the following conditions 

develop: (1) authority to regulate radiological discharges is granted to the EPA and the State of 

Tennessee; (2) guidelines for environmental surveillance are changed by DOE to mandatory monitoring 

requirements; or (3) monitoring of surface waters from SWMUs at ORNL is determined to lie within 

RCRA provisions. Consequently, the strategy for water and biological monitoring is to evaluate 

potential regulatory changes or new regulations to determine whether additional capabilities or new 

equipment will be required for future compliance. 

The ORNL NPDES permit became effective April 1, 1986. The permit authorizes ORNL to 

discharge to the Clinch River, White Oak Creek, Northwest Tributary, Melton Branch, Fifth Creek, First 

Creek, and Bearden Creek Embayment of Melton Hill Lake, in accordance with effluent limitations, 

monitoring requirements, and other conditions set forth in the permit. ORNL also observes a Federal 

Facilities Compliance Agreement which sets forth plans and dates for the elimination of untreated 

discharges and construction of treatment facilities. 

Characterization of the sources of process waste discharged into the storm sewers has begun. 

An initial sampling program identified outfalls containing levels of radiation, total organic content, 

and/or other components that could have originated within the process waste system. These outfalls 

were classified as Category I11 in the NPDES permit. Follow-up sampling of these outfalls, generator 

suxveys, and tracing of pipes have been used to determine actions needed to eliminate all Category 111 
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discharges. Actions currently in progress include routing process waste streams to treatmenl facilities, 

plugging abandoned lines, and recategorizing mislabelled outfalls. 

6.233 FacilityStatus 

The CYRTF may also be used for treatment of regenerant solutions from the steam plant boiler 

makeup-water demineralizers. Feasibility studies have been conducted, and an engineering study and 

estimate will be performed. In the event that the results are cost effective, the CYRTF will be upgraded 

to handle this waste stream, which will result in increased use of the treatment system. Otherwise, this 

waste stream will be treated at the NRWTP. 

6.24 Storage and Disposal Facilities 

Conventional liquid waste at ORNL is 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 conventional liquid waste treatment hcilities 

(Le., collection tanksbasins and discharge points). 

62.5 Status of Support Systems 

ORNL provides training commensurate with the employee’s job responsibility. No specific 

certification or  data base management program currently exists to address conventional liquid waste at 

ORNL other than the reporting requirements established in the NPDES permit. 

6-26 Line Item and General Plant Projects 

A listing of proposed LI and GPPs for conventional waste facilities at QRNL is provided in 

Table 21. This table indicates the project title, TEC, funding type (i.e., DOE program budget code) and 

the respective FY for funding. 
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Table 21. Line Item and General Plant Projects for conventional waste facilities at ORNL 

Title TEC Funding type Fiscal year 

Line Item proiects: 

Nonradiological Wastewater $ 18,000,000 KG 
Treatment Project 

Genera1 Plant Proiects: 

Steam Plant Wastewater 
Project 

Wastewater Storm Drain 
Isolation 

Clean Water Act Compliance 

Chlorine Treatment for 
Cooling Water 

Sanitary Sewer System 
Improvements 

450,000 

450,000 

650,000 

700,000 

AT 

AT 

KG 

AT 

AT 

FY 1986 

FY 1986 

F Y  1988 

FY 1989 

FY 1991 

FY 1992 
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7. DECOMMISSIONING OF RADIOACTIVELY CONTAMINA'ED FACILITIES 

ORNL has many radioactively contaminated facilities, both operational and inactive, that must 

be managed in a manner which protects the health and safety of personnel and the general public, and 

protects the environment, and that eventually will require DAD. 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 there have been no known 

releases. The D&D program is very closely associated with the RAP. The W is primarily responsible 

for inactive waste sites and for soil and groundwater contamination from facilities where releases have 

occurred. The RAP is managed through Energy Systems Environmental Restoration Programs 

(Figure 1) and D&D programs are managed through the EHPD at ORNL. 

The ORNL waste management activities associated with decontamination of radioactively 

contaminated facilities can be divided into four areas: operational facilities, inactive or surplus facilities, 

future facilities planning, and DgtD activities. 

7.1 OPERATIONAT-.. FACILITIES 

Radioactively contaminated facilities that are currently operational are the management 

responsibility of the line management organization assigned the facility. Funding for the operation and 

maintenance of these facilities is provided by various program organizations within DOE. The operating 

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

The operational safety of all active facilities are under the purview of the ORNL Director of the 

Office of Operational Safety. This office and its various committees review the safety aspects associated 

with the operation of all new facilities and modifications to existing facilities. In addition, the OOS 

conducts periodic safety reviews and audits of all operational facilities. The committees of the 0 0 s  

include the Radioactive Operations Committee, Reactor Operations Committee, and the Accelerators 

and Radiation Sources Review Committee. In operating facilities where, as the result of past facility 

operation, contamination is detected outside the facility proper (e.g., groundwater contarnination), the 

RAP will be responsible for the planning and management of the necessary remedial actions. 
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7.2 INACllVJ3FACZU[TIES 

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 to: (1) maintain and 

monitor these facilities to ensure 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) plan for 

D&D of these facilities. 

The SFMP was established at ORNL in 1976 in order to provide collective management of all 

the surplus sites under ORNL control on the ORR. The program originally contained both civilian- and 

defense-related facilities and was administered by the SFMP Office in Richland, Washington, through the 

SFMP identification. The defense surplus facilities program continues to be administered through DOE- 

Richland Operations Office and has assumed the DDDP title to differentiate from its civilian 

counterpart. Both programs continue to be coordinated through DOE-OR0 and are managed by the 

ORNL RAP in the EHPD. Tables 22 and 23 list those facilities assigned to the SFMP and DDDP, 

respectively. 

The SCFP was organized during the second half of FY 1985 to encompass the needs of surplus 

contaminated facilities at  ORNL which were not part of the national SFMP. The SFMP and DDDP 

have not included facilities which have been removed from service since 1976. The need existed for a 

companion program which would include Energy Research facilities and those which were utilized by 

several programs within ORNL. The SCFP currently manages 17 facilities under this program. Table 24 

lists those facilities currently assigned to the SCFP. 

The SCMP includes a large number of sites, many of which have been out of service for a 

number of years. Almost all of these sites are physical sites which will be remediated under the RAP. 

Only a small number are facilities that will require D&D activities. Table 25 lists those sites and 

facilities currently assigned to the SCMP. 
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Table 22. Listing of bcilitieS under the Surplus Facilities Management Program 

3043 

3087 

7503 

7511 

7512 

7513 

7514 

7555 

Storage Garden 

Heat Exchanger (ORR) 
Molten Salt Reactor Experiment 

Filter Pit (MSRE) 
Exhaust Stack (MSRE) 
Cooling Tower (MSRE) 
Supply Air Filter House (MSRE) 
Diesel Generator House (MSRE) 
Shielded Transfer Tanks ST1, Sl2, ST3, STS 
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Table 23. Listing of facilities or sites under the Defense D&D Programs 

Facility number Facility or site name/description 

3001 

3002 

3003 

3005 

3018 

3077 

3506 

3507 

35 15 

7500 

7502 

7554 

7557 

7558 

7559 

7561 

7852 

Oak Ridge Graphite Reactor 

OGR Filter House 

OGR Fan House 

Low-Intensity Test Reactor 

Exhaust Stack for 3003 (OGR Stack) 

Air Cooler (LITR) 

Waste Evaporator 

South Tank Farm 

Fission Product Pilot plant 

Homogeneous Reactor Experiment 

Waste Evaporator (HRE) 

Cooling Tower (HRE) 

Charcoal Absorber Pit (HRE) 

Waste Evaporator Loading Pit (HRE) 

Charcoal Absorber Valve Pit (HRE) 

Waste Valve Pit (HRE) 

Old Hydrofracture Facility 
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Table 24. Listing of facilities under the Surplus Contaminated Facilities Program 

Facility number Facility narne/description 

3019-B 

3028 

3029 

3110 

3121 

3503 SW 

4507 

4508 

7819 

High-Radiation-Level Analytical Facility 

Strontium-90 Power Generators 

Cobalt-60 Storage Garden 

Filter Housellsotopc Area Ductwork 

Off-Gas Filter House 

Storage Pad 

High-Radiation-Level Chemical Dev. Lab. 

Remote Coating Furnace Loop 

Interim Decontamination Building 

ORNL, Facilities at Y-12 

920 1-2 

9204-3 

9204-3 

9201 -3 

9201-3 

9201-3 

9204-1 

9204-1 

9419-1 

ORNL %-Inch Cyclotron 

Plutonium Processing Facility 

Curium Handling Glovebox 

MSRE Fuel Handling Facility 

Coolant Salt Technology Facility 

Storage Tank 

Attic 

East End Basement 

Decontamination Facility 
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Table 25. Listing of facilities or  sites under the Site Corrective Measures Program 

Defense Programs Energy Research 

Facility 
number Facility or site name/description 

Facility 
number Facility or site name/description 

1001 

2624 

3507 

3512 

3513 

3023 

4003 

7556 

7560 

7562 

7800 

7802 

7805-7808 

7808 

7810 

7818 

7835 

7852A 

7860A 
--__ 
_ _ _ _  
_--- 

Solid Waste Storage Area No. 3 

Solid Waste Storage Area No. 1 

South Tank Farm 

Decomissioned Waste 
Holding Basin 

Waste Holding Basin 

North Tank Farm 

Solid Waste Storage Area No. 2 

Settling Pond (HRE) 

Waste Tank (HRE 1,OOO gals) 

Waste Condensate Tank 
(HRE 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 

Chemical Waste Trench No. 7 

Sludge Waste Pond (SWSA 5) 

OHF Pond 

Contaminated Oil Storage Tank (NHF) 

Hydrofracture Experimental Site No. 1 

White Wing Scrap Yard 

FPDL LLW Transfer Line 

o800 Environmental Study Area 

7658 Closed Contractor's Landfill 

---- Transfer Line Leak Site 

(Cs-137 Plots) 

(Bldg. 7819 to Pit 1) 

LLW Line Leak Site No. 1 
(SE of Trench 6 )  

LLW Line Leak Site No. 2 
(N of Trench 7) 

---- 

--_- 
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At ORNL, facilities declared inactive are managed by the Remedial Action Section in EHPD. 

This responsibility includes evaluating current facility conditions, monitoring site surveillance information, 

and reviewing applicable environmental regulations to insure current decommissioning priorities reflect 

the requirement. Significant changes in these areas which impact decommissioning plans are conveyed 

routinely to the respective DOE program sponsor. The 0 0 s  is responsible for reviewing and auditing 

surplus facilities. 

73 FUTUREFACDLITDES 

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 line organization responsible for operating the 

facility, as well as the supervising division within Energy Systems. Funding for D&D planning will be 

part of the design funding provided by the program sponsoring the facility. 

7.4 DECONTAMINATION AND DECOMMISSIONING 

This activity is primarily responsible for the actual D&D of facilities. The goals of D&D are to: 

(1) decontaminate facilities designated for reuse to the extent necessary for compliance with approved 

health and safety standards; and (2) decommission all other facilities in accordance with the requirements 

set forth in an approved environmental compliance plan. 

The ORNL D&D program is also the responsibility of the Remedial Action Section in EHPD. 

Coordination of D&D planning will be the responsibility of the Remedial Action Section in EHPD. 

This organization will also ensure compliance with the requirements of DOE Order 5820.2k 

Coordination and implementation technology developed at other DOE sites and the private sector are a 

part of the responsibility. A list of facilities currently scheduled for D&D is provided in Table 26. 

75 UPDATE OF I M P L E ~ A T I O N  SUMMARY TABLE 

Table 27 provides an update to the original "Implementation Summary for Decommissioning of 

Radioactively Contaminated Facilities" that was provided in the Oak Ridge National Laboratory 

Implementation Plan for DOE Order 5820.2A issued April 28, 1989. The format in Table 27 duplicates 

the format of the requirements for the decommissioning of radioactively contaminated facilities contained 
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Table 26. Surplus facilities decommissioning long-range schedule 

Decommissioning Project Projected Schedule 

Metal Recovery Facility 

Storage Garden 

ORR Experimental Facilities 

FPDL Cell Decommissioning 

Homogeneous Reactor Experiment 

Shielded Transfer Tanks 

Fission Product Pilot Plant 

Molten Salt Reactor Experiment 

Waste Evaporator Facility 

Old Hydrofracture Facility 

Graphite Reactor 

Low-Intensity Test Reactor 

1989-1992 

1989-1990 

1991-1996 

1991-1993 

1992-1998 

1993-1995 

1993-1995 

1993-1998 

1994-1995 

1995- 1998 

2001-2006 

2003-2007 

in DOE Order 5820.2A Many activities planned for achieving compliance with the Order are applicable 

to more than one requirement. To avoid duplication of costs for achieving compliance, cross-referencing 

between requirements is used extensively. Revisions to the original table are underscored. Only a few 

minor revisions have been made to this table. The revisions are the result of r a n t  changes to the 

organizational structure at ORNL. 
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Tublc 27. Implcmentnlion summary for dccommisslonlng of radioactivcly cnntaminnted kacilities 

KequirementlStatus Current practice Current plans 
Campletion Fktimatcd Cost 

Date Expense Capital 

a. Gtneral 

(.I) Partiel Compliance 

(2) Compliance 

(3) Partial Compliance 

(4) Complisnce 

( 5 )  Compliance 

(6) Compliance 

(7) Complinnce 

b. Faciiity Design 

(1) Compliance 

n e  DXlD Procmm 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. 

Decontnrnination and decommissioning activitics are taken 
into consideration for new facilities (see b. below). Existing 
fnciliries nearing shutdown are scrutinized very closely with 
respect to decontamination and decommissioning activities. 

Inactive facilities have been identified and assigned a program 
sponsor. Maintenance and surveillance and decommissioning 
responribilitics have been assigned. 

Responsibilities for cont;iminnted fncilities have been assigned 
specific programs throneh necotiation. 

Facilities identified 8s DP, NE, or ER nre pending acceptance 
into appropriate progrnins. 

ORNL provides inlormation, as availnbla. to updnte the 
decommissioning technology data bnsr R A P E  as pari of the 
ORNL DlGn Propmrn. 

All new facilities n t  ORNL are designed with decon(arnination 
and decommissioning activities tnkcn into considetalion. New 
facilities are designed and constructed according to sppliceblc 
requirements of DOE 6430.1. 

Increasing emphasis will be given to obtaining information o n  
programmatic association of operational contaminated facilities 
during periodic safety-related reviews. 

Continue current practices. 

b 

Update specific program plnnning documents. 

Maintenance and surveillance plans and decommissioning plans are 
updated perodically to reflect most recent changes in responsibility. 

Pursue existing agreements and initiate new agreements. 

Continue current practices. 

Evaluate application of previous criteria. Provide better definitive 
guidance for the design process. 

w 1990 

a 

a 

FY 1991 

a 

a 

a 

FY 1990 

a a 

a a 

B a 

a a 

a a 

a 1 

a a 

'Not applicable. 
'See a. (6) and b. 



Table 27. (conid) 

RcquircmenilS: atus Current  practice Current  plans 
Completion F>ti,limaled Cost 

D a t e  Expense Capital 

c. Post-Operaiional Activities 

(1) Compliance 

(2) Compliance 

d.  Decommissioning Project Activities 

(1) Partial Compliance 

(2) Partial Compliance 

(3) Partial Compliance 

(4) Partial Compliance 

( 5 )  Partial Compliance 

e. Qualily h i ru rance  

( 1 )  Partial Comp!iance 

Methodologies and procedures arc in place for identifying 
contaminated facilities and evaluating potential reuse or 
recovery of re31 property. 

Inactive facilities a r e  evaluated for acceptance through set 
standards and practices. Adequate  mainlenence and surveillance 
is performed before  decontamination and decommissioning. 

Cont inue current  practices. 

Cont inue current  practices. 

ORNL collects characterization baseline data  to fulfill 
HEPA, RCRA, CERCLA, SARA. and detailed engineering 
requirements. 

Cont inue current  RAP practices on a project specific basis. 

ORNL has submitted a RFA to proper  federal agencies. 
Conduct environmental r ev iem when required. 

d 

Decornrnissioning Project Plans a r c  prepared for approval by 
appropriate program olfices. 

Facilities a r e  decommissioned in accordance with D O E - I I Q  
guidance. Proper  approvals a re  obtained and status reports 
submit led. 

d 

d 

Final decommissioning reports a r e  prepared. Maintenance and d 
surveillance is supplicd if required, project data  packages 
prepared. 

a a a 

C 11.7M C 

N 2 0 1 0  240M 10M 

d d d 

d d d 

d d d 

Deconfaminalion and  decommissioning aclivitics are conducted Develop program level NQA-1 Q A  document and implement for all F( 1930 50K a 
in accordance with applicable elements or ANSI/ASh<E NQA-1 fticililv decommissionin? projecls. Project QA costs a r e  reflected 
and DOE Orde r  5700.60. in project budgets in d. (1). 

T O T A L S  FY 2010 250M 1Ohl 

‘See a. (4). 
‘See d. ( I ) .  
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8. ORNL WASTE MANAGEMENT SUPPORT A- 

Developing the capabilities necessary for ORNL to achieve and maintain full compliance with 

environmental regulations and waste management objectives requires the integration of a large number 

of individual projects and activities. The following sections, as listed below, provide information on 

ORNL waste management support activities: 

Storage Plan Update, 

Waste Reduction, . Document Control, 

Quality Assurance, 

0 NEPA Docurnentation, 

CWA Documentation, and 

Technology Demonstrations. 

ai STORAGE PLAN UPDATE -. 

Temporary storage of TRU, hazardous, and mixed wastes has been part of the ORNL waste 

management strategy since the 1970s. SLLW was added to the category of stored waste beginning in 

1987 when these wastes were first shipped to ORGDP. 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. 

The status of the storage program at ORNL is summarized in Table 28 by waste category and 

storage facility. The table includes information on wastes in temporary staging, as well as those in long- 

term storage modes. As shown in Table 28, capacity concerns exist for CH-TRU, RH-TRU, and mixed 

wastes. Current facilities for other waste types appear adequate to meet expected needs. Storage costs 
are not tracked separately from other waste management costs. AlI  routine storage costs are included in 

the costs that are charged back to generators. Table 28 also indicates the RCRA permit staius for each 

storage facility. Several of the interim status facilities must have closure initiated by November 1992. 



Table 28. Current operational status of ORNL waste storage facitities 

Type of 
Category/Facility Waste stored storage 

RCRA 
Current permit 

Capacity inventory status 

Forma l 
WAC in 
place Plans for future 

HAZARDOUS WASTE 

BLDG. 7507 

SLDG. 7651 

BLDC. 7652 

BLDG. 7653 

BLDC. 7934 

MIXEO WASTE 

SLDG. 7507U 

b Move PCB oil staging to Interim Status Yes Sldg. 7652 Annex when 
completed (FY 1990) and close 

PCB oils (drum) 6 ' ~ ~ f . a ; y  staging 8,250 gal N/Aa 

b Non-PCB oils (drum) Temporary staging 7,040 gat N / A ~  Not required Yes 

Bulk solids/liquid Temporary staging 15,125 gal N/Aa Permitted Yes 
(drum) bui lding 

Lab-pack chemicals Temporary staging 3,300 gal N / A ~  Part B Yes 
(srna\l container) bui lding submitted 

Spent photographic Temporary staging 15,000 gal H/Aa Exempt-Recycle Yes 
solution (drum) building materia t s 

bui lding 

b 

b 

b 

per RCRA standards. 

Continue to operate for 
foreseeable future. 

Continue to operate for 
foreseeable future. 

Continue to operate for 
foreseeable future. 

Continue to operate for 
foreseeable future. 

Mixed sotids/ Long-term covered 22,000 gal 15,200 gal Interim status Yes b Move waste to neu mixed waste 
storage facilities when 
completed (FY 1992) and close 
per RCRA standards. 

Liquids (drum) Pad 

Continue to operate for b BLDG. 7654 Mixed solids/ Long-term building 16,500 gal 16,50C gal Part B Yes 
liquids (drum) submitted foreseeable future at full capaciry.  

aUsed for  staging only; inventory varies by month. 
blocluded in RCRA permit/application 



Table 28. (contd). 

RCRA Formal 
Current permi t  WAC i n  

Category/Faci L i ty  Uaste s to red  Type of storage Capacity inventory  s ta tus  p lace  Plans for  f u t u r e  

SOLID  LOU-LEVEL UASTE 

BLDG. 78.3 SLLU (drm/box)  Temprary  s tag ing  30,000 ft3 N/Aa I n t e r i m  s t a t u s  Yescad Discont inue s tag ing  operat ions 
b u i l d i n g  when new s tag ing  f a c i l i t y  i s  

constructed ( F Y  1990) and c lose  
per RCRA standards. 

BLDG. 7812 

ORGOP 

SLLU (drum/box) Temporary s tag ing  50,000 f t3  N / A ~  
bui [d ing  

N/A 

SLLW (drun/box) Long-term b u i l d i n g  e 10,600 f t3 N/A 

SOLID TRU UASTE 

BLDG. 7823 S o l i d  CH-TRU Temporary s tag ing  
Idrun/box) bui [d ing  

BLDG.  7026/7034 S o l i d  CH-TRU Long-term under- 
(drun) ground bunkers 

BLDC. 7855 S o l i d  RH-TRU Long-term under- 
(concrete cask) ground bunker 

SWSA 5 North S o l i d  RH-TRU Long- term 
trenches (concrete cask) r e t r i e v a b l e  t rench 

30,000 f t3  

25,574 f t3 

6 ,234  f t3  

3,000 f t3 

N/A' 

18,500 ft3 

5,200 f t3 

3,000 ft3 

I n t e r i m  s ta tus  

I n t e r i m  s ta tus  

Par t  B 
submit ted 

I n t e r i m  s t a t u s  

YesC Continue t o  operate as SLLU 
s tag ing  f a c i  L i ty  f o r  t m u l u s  
and CCD s i l os ;  a l s o  s t o r i n g  
contaminated l ead  pending recyc le  
program implementation (FY 1990). 

Continue t o  use ORGDP storage f o r  
PUTP sludges and boxed, compactible 
waste. 

YesC 

w 

Discontinuestagingareaoperationsuhen 
neu s tag ing  f a c i l i t y  i s  constructed 
(FY 1990) and c lose  per  RCRA standards. 

Continue storage unt i l  shipment t o  
WIPP; must move drums t o  permi t ted  
storage f a c i l i t i e s  by FY 1992 and c lose  
e x i s t i n g  s t ruc tu res .  

Continue Long-term storage un t i i  WHPP 
begins processing RH-TRU i n  F Y  1999, with 
u l i t m a t e  shipment t o  UIPP. 

RCRAcIasurermst be in i t ia tedbyNoventx r  
1592. Casks must be exhumed and placed 
i n  new perm i t ted  s to rage bu i ld ing .  

d Yes 

d Yes 

d Yes 

d Yes 
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Based on the current understanding of the storage needs, the need for additional storage 

facilities for SLLW, CH-TRU, RH-TRU, and mixed waste is anticipated. Currently planned facilities for 

ORNL wastes are presented in Table 29. The CH-TRU, RH-TRU, and mixed waste facilities will 

require RCRA permitting. Future storage facility operating costs have not been estimated but will be 

funded via the charge back mechanism upon completion of the facilities' design, development, and 

construction. 

Alternatives for providing additional storage capacity for CH-TRU, RH-TRU, and mixed wastes 

are being explored. Storage of TRU waste at ORGDP is not viewed as a practical option; however, 

storage at ORGDP is being considered as an alternative to the construction of an additional waste 

facility at ORNL. The preferred option for mixed waste is to provide treatment of inventoried waste to 

eliminate the need for additional storage. Since mixed waste treatment technologies are not currently 

available, storage will be required for an indefinite time period. 

8.2 WASTE REDUCTION 

Waste reduction has received significant publicity in recent years and will be an important goal 

for the generating community during the next decade. Federal regulations, DOE policies and guidelines, 

increased costs and liabilities associated with the management of wastes, limited disposal options and 

facility capacities, and public consciousness have been motivating factors for comprehensive waste 

reduction programs. 

DOE Order 5820.2A, Section 3.c.2.4 requires the establishment of an auditable waste reduction 

program for all LLW generators. In addition, it further states that any new facilities or changes to 

existing facilities incorporate waste minimization into design considerations. More recently, 

DOE Order 5400.1, Section 4.b, requires the preparation of a waste reduction program plan which shall 

be completed by May 1990, reviewed annually and updated every three years. A waste reduction plan for 

OKNL was prepared in August 1985 and updated (draft) in 1989. 

Recognizing the emphasis on waste reduction requirements, DOE-HQ DP has established a 

Waste Reduction Steering Committee. Their charter includes assuring consistency by the coordination of 

Defense Programs waste reduction activities, maximizing information exchange, identifying current and 
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Table 29. Listing of planned storage constructionhpgrade 

Project E;gpeded operational 
Project rype start-up Planned use 

Haxardous Waste 

PCB Annex to FY 1990 
Bldg. 7652 GPP 

Mixed Waste 

Expand mixed F T  1989 
waste storage GPP 

Bulk mixed waste FY 1990 
storage GPP 

Upgrade Bldg. 7507W M 1990 
GPP -. 

SLLW 

LLW-TFW Staging FY 1989 
Facility GPP 

Class IV Storage Ey 1990 
Facility GPP 

Class III/Tv 
brig-Term 
Storage Facility 

TRU Waste 

CH-TRU Storage 
Facility 

RH-TRU Storage 
Bunkers 

FY 1994 
LI 

FY 1991 
GPP 

FY 1990 Staging area for PCB oils prior 
to off-site shipment. 

FY 1991 Long-term storage of 
drummedboxed mixed waste. 

FY 1992 Long-term storage of large 
bulk mixed waste. 

M 1992 Upgrade building to provide staging 
area for contaminated recyclable lead. 

FY 1991 Provide RCRA-approved staging area 
for LLW-CH-TRU waste prior to 
shipmentbtoragddisposal. 

m1992 Provide storage for Class I V  
SLLW in add-an stainless steel wells. 

FY 2002 Provide long-term storage of 
Classes I11 and IV SLLW prior 
to off-site shipment. 

FY 1992 Provide RCRA-approved storage 
for CH-TRU drums prior to 
repackaginghhiprnent to WIPP. 

FYs 1989, 1991 F Y S  1991 Provide RCRA-approved storage 
and 1993 GPPs and 1994 for RH-TRU casks prior to processing 

at W P P .  
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future data needs and reporting requirements, and guiding future activities between the programs and 

their respective sites. In 1989, ORNL appointed a Waste Reduction Coordinator to handle the 

increased emphasis and requirements for waste minimization. The Waste Reduction Coordinator meets 

with this group periodically to exchange information, provide updates on waste reduction, discuss 

problems, elicit suggestions, and review the program. 

As the certification programs are being established at ORNL, they will be closely coupled with 

the Waste Reduction Program. Waste GCOs have been appointed who will provide waste generation, 

characterization and processing information. The information will be used in a systems-analysis data 

base to determine methods for reducing waste generation and identifying areas where efforts are required 

for compliance with Federal regulations. 

8.3 DOCUMENT CONTROL 

The DMC of the Waste Management Operations Section is responsible for maintaining the 

DMS. The DMS was conceived, designed and configured to meet requirements of NQA-1 specified 

document control and quality records for the Waste Management Operations Section. The scope and 

requirements of this QA-based system operation are contained in the Waste Management Operations 

Section Procedure WM-DMC-101. 

The identification of documentation to be managed is the responsibility of the Waste 

Management Operations Section head, department heads, or their designee@). These documents may be 

identified in a documentation plan and/or QA Plan. 

Upon authorization of each project, program, or activity, a documentation plan may be 

generated by the responsible manager or hisher 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 Procedure 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 the WMO may be submitted to the DMC if 

accompanied by a completed Document Entry Request Form or a Document Change Request Form. 
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The following constitutes the various Documentation Management Levels: 

Level I: Records or documents that are managed for storage and retrieval only. 

Level Ik DMC distributed records or documents whose review, approval, conrent, 

distribution, retention, and storage, are strictly controlled according to specified 

requirements for CONTROLLED documentation. Controlled documents issued 

by other than the DMC may be entered for storage and retrieval purposes, but 

will not be managed by the DMC as a Level I1 document. 

Level I l l  Records or documents that are managed for storage and limited retrieval 

because information they contain may be sensitive; retention is ensured and 

content protected. 

When modificationhevisions are necessary or desirable in any documentation original maintained 

in the DMS, a DCR 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 supercedes. The original DER 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 Level as the document it supercedes. 

The objective of the EHPD QA system is to develop, implement, and 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 Stale and 

Federal regulatory agencies as well as sponsors. Work is ongoing to bring all programmatic elements of 

the division into compliance with A N S U A S M E  NQA-1 QA standards and with all other requirements 

mandated by DOE, Energy Systems, and ORNL 
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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 assures that all requirements arc 

met. A QA evaluation is made of each project or activity, and project-specific QA plans are developcd, 

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 interfaces regularly with line 

personnel and division management at ORNL. 

85 NEPA DOCUMENTATION 

The NEPA was enacted to declare a national policy that would encourage harmony between man 

and his environment. Major points covered by the act are as follows: 

1. The Federal government should use all practical means to ensure a safe environment 

and act as a trustee of the environment for future generations. 

2. The Federal government should ensure that the widest range of beneficial uses of the 

environment i s  attained without degrading its quality. The environment, in this sense, 

includes cultural and historical as well as natural resources. 

3. The Federal government should include in every proposal a detailed statement of its 

environmental impact and alternatives to it. 

4. The Council of Environmental Quality was created to: 

generate data on the conditions and trends on the quality of the environment, 

review Federal government activities in light of those conditions and trends, and 

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, and is applicable to all ORNL facilities, programs, and operations, as well as subcontractor 

activities or other work performed for or at the ORNL under contractual arrangements. The following 

sections provide examples of ORNL's NEPA documentation. 



85.1 Action Description Memorandum 

An ADM is a written report documenting the environmental review of planned construction 

projects. The ADM is a formal agreement document which is: (1) part of the BMP Plan of ORNL's 

NPDES permit; (2) incorporated into the permanent environmental record at ORNL; (3) retained in 

DOE-OR0 files; and (4) transmitted to DOE-HQ in partial fulfillment of DOE'S NEPA compliance 

obligations; and (5) used as a basis for DOE to prepare a memorandum to file concerning an activity. 

The ADM provides the measures that will be taken during both project construction and project 

operations to ensure the protection of the environment. 

85.2 Envirunmental Assessment 

An EA is a written document which provides the evaluation of the environmental impacts of 

proposed ORNWEnergy SystemsDOE activities on the ORR. The EA is intended to ensure that 

environmental values are considered at the earliest meaningful point in the decision-making process and 

to determine whether an environmental impact statement should be prepared. 

853 Environmental Impact Statement 

An EIS is a document written in accordance with 40 CFR 1500 which provides the analysis of 

the environmental impacts associated with a proposed ORNLEnergy SystemslDOE action when 

compared to reasonably available alternatives. An EIS is prepared when the EA written for the 

proposed action indicates the activity will have a significant impact on the environment and reflect 

responsible public and government views and concerns. 

8.6 CWA DOCUMENTATION 

Documentation is also required to support CWA compliance activities at ORNL. The following 

sections provide examples of ORNL's CWA documentation. 
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8.6.1 NPDES Permit 

An NPDES Permit is a liquid waste discharge permit issued to ORNL by the EPA under the 

CWA. An NPDES permit targets specific discharge points, allows discharges from the listed facilities 

exclusively; and sets limits on both the types and quantities of effluents that may be discharged. 

Violation of these limits constitutes a noncompliance, which is subject to legal action. 

862  Best Management Practices Plan 

A BMP Plan is a report required for submittal along with the NPDES permit application. BMP 

Plans are authorized under the 1977 CWA, as amended in 1987 by the Water Quality Act Amendments, 

for the control of nonroutine discharges from sources such as plant site runoff, spillage and leaks, sludge 

and waste disposal, drainage from material storage areas, and laboratory drains. Documentation of the 

effectiveness of the BMP Plans is one of the conditions under which the NPDES permit is issued. 

8.63 Activities Description Memorandum 

An AcDM is a written report documenting the environmental review of an existing facility or a 

planned or ongoing activity or operation (Le., 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 OWL'S 

NPDES Permit and becomes part of the permanent environmental record at  ORNL. Unlike the ADM, 

the AcDM is not transmitted to DOE. AcDMS are made available for in-house use as well as for 

external State and EPA audits. AcDMs provide documentation that the planned activity or operation 

does not have any environmental impact. 

8.7 TECHNOLOGY DEMONSTRATIONS 

ORNL has the personnel and equipment available to develop and treat waste streams at the 

bench and pilot scales using biological, physical, and chemical processes, including reverse osmosis, 

chemical precipitation, filtration, ion exchange, adsorption, omnation, air stripping, 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. 
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Previous ORNL experience includes characterization studies, fundamental process R&D, 
treatability studies, process alternative assessments, flowsheet development, and equipment-design studies 

for gaseous or liquid waste streams containing 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. 

8.7.1 Demonstration Project for Solid Low-Level Waste Certification 

By definition, waste certification is the process used to verify that wastes are being handled, 

stored, disposed, or otherwise managed in a manner compatible with defined acceptance criteria 

appropriate to the operation. An effective certification program provides a high degree of assurance that 

the required parameters are being accurately measured, and that waste packages fall within the 

boundaries set by those parameters. 

For SLLW, one of the parameters which will be included in acceptance criteria is the 

concentration of radioactive material in waste. Certification against this particular criterion requires that 

the program provide both qualitative and quantitative description of the radionuclides in any individual 

waste package. 

While many of the techniques developed eisewhere in the DOE system or in private industry are 

appropriate for inclusion in the ORNL Waste Certification Program, the ORNL program must also 

incorporate additional means of providing assurance that WAC are being me t  This is particularly 

difficult when the waste stream composition varies over time. This variation involves changes in both 

the specific radionuclides which may appear in the waste as well as their relative concentrations. 

Because of these difficulties, this demonstration project is designed to provide information on 

what capabilities are required for certifying the specific waste streams at ORNL The focus on the 

demonstration is in two areas: 

1. Developing the capability to accurately measure the concentration of radionuclides in 

specific waste streams, and 
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2. Developing the capability, in conjunction with measurement techniques, to reliably segregate 

radioactively contaminated waste from uncontaminated waste. 

The following sections provide a brief discussion of the demonstration projects conducted at 

ORNL to provide information to fulfill the requirement of (1) and (2) above. 

8.7.1.1 Demonstration Project for Characterization of Radioactively Contaminated Soils 

The Environmental Projects Section collected several soil samples during the development and 

site assessment phases of the Bethel Valley LLLW-CAT System Upgrade project. As a development 

project in characterization of contaminated soils, the ACD performed a series of tests on the soil. These 

assay results constitute a preliminary technique for rapid soil characterization. 

The technique involves assay of soil aliquots, approximately 50-75 grams, using field laboratory 

techniques, No sample preparation is involved, other than transferring the aliquot into the appropriate 

. plastic container. Three different counting systems were used: 

1. Gamma emitters - N a l p ) ,  

2. 

3. 

Alpha emitters - ZnS (Ag) scintillation detector, and 

Beta emitters - plastic scintillation detector. 

Several samples were analyzed both by the field characterization technique using the NaI(Tl) 

well counter and by a standard laboratory analysis using a hyper-pure germanium detector. In order to 

apply this technique to the characterization of radioactively contaminated soils in field situations, 

additional research or development is needed in the following areas: 

1. 

2. 

3. 

4. 

5. Inclusion of alpha emitters. 

More rigorous validation of the proposed technique, 

Expansion of the technique to more radionuclides, 

Qualitative analysis of beta emitters, 

Quantitative analysis of beta emitters, and 
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8.7.1.2 Demonstration Project for Chamcterization of Isotope Production Waste 

This project is designed to develop and demonstrate the capability to measure the concentration 

of radioactive contaminants in waste resulting from the production of commercial radionuclides at 

ORNL. This waste stream is varied in the type and quantities of material which may be present and, 

under the ORNL SLLW certification strategy, would be categorized as a physically heterogeneous waste 

of inconstant composition, operationally generated. In order to develop a useful characterization 

method, a specific waste stream from the Isotopes area was chosen for this project. 

Before beginning to develop measurement capability, the waste stream of interest must be 

segregated from other, interfering radioactive wastes. The radionuclide concentrations can be determined 

through measurement of the gamma emissions only, with no attempt at measuring beta emissions. 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 indicate only whether or not material is present, without quantification. If the 

instrument does not detect radiation emanating from the waste, the waste can be assumed to contain 

radioactive material at levels that are exempt from regulatory control, assuming that the lower limit of 

detection for the screening instrument is blow the concentration limit for that classification. However, 

if the screening instrument indicates that radioactive material is present in the waste, further 

characterization of the waste is required. 

For those waste packets that receive a positive reading from the screening instrument 

(i.e., indication that radioactive material is present), qualitative and quantitative anaIysis of the waste is 

performed. The most likely method for this to be accomplished is to use a solid state (HPGe) detector 

for gamma spectroscopic analysis. The spectroscopy station is established such that the individual waste 

packets could be assayed prior to being placed into the SLLW drum or box This increases both the 

accuracy and precision of quantification over what would be possible performing bulk assay of the filled 

drum or box, as well as presenting fewer problems in calibration and operation of the respective 

instruments. 
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WASTE MANAGEMENT DOCUMENTATION REQUIREMEWE 

DISCUSSION 

This appendix addresses the principle documentation requirements as identified in the DOE Order 
5820.2A. The original appendix was provided in the ORNL Implementation Plan for DOE Order 
5820.2A and will be updated annually and included in the ORNL Waste Management Plan each 
December. 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) sect20 - High-Level Waste 

Not applicable to ORNL. 

(2) Sect3.0 - Transuranic Waste 

(a) Sect. 3.2.c.3. Cite the Transuranic Waste Certification Plan and dates of issue, If not issued, 
give schedule for preparation. 

J. H. Smith et al., Oak Ridge National Laboratory Transuranic Waste Certification Program, O R N L m -  
10322/R1 (Draft), August 1988. 

R 
J. H. Smith et al., Oak Ridge National Laboratory Transuranic Waste Certification Program, Addendum 
1 -Stored Contact-Handled Transuranic Waste, O R N L ~ - l 0 3 2 2 / R l / A l  (Draft), May 1989. 

R 
J. H. Smith et  al., Oak Ridge National Laboratory Transuranic Waste Certification Program, Addendum 
2 -Newly Generated Remote-Handled Transuranic Waste, ORNL/IhI-l0322/Rl/Al (Draft), June 1989. 

Oak Ridge National Laboratory Transuranic Waste Certification Program. Addendum 3 - Stored 
Remote-Handled Transuranic Waste, to be published September 1994. 

(b) 

Oak RidPe National Laboratow Transuranic Retrievable Waste Storage Facilities (Buildings 7823. 7826, 
and 7834 and the RH-TRU Retrievable Storage Area) Closure Plan, December 23, 1987. 

Sects. 3.2.g and 3.2.h. Cite the closure plan for interim storage facilities. If not issued, give 
schedule for preparation. 

Part B RCRA Permit Application for Cell 4 Solids Storage Facility, December 23, 1987. 

Revised Part B RCRA Permit Application for Existing Remote-Handled Transuranic Concrete Cask 
StoraRe Facility (Building 7855) and Proposed Transuranic/Solid Low-Level Waste Staging Facility, 
(Draft), May 11, 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. 

J. R. Trabalka, Buried TRU Waste and TRU-Contaminated Soils and ORNL Remedial Action Program 
Sites; Program Strategy and LnnpRange Planning, ORNL/RAF’-8, July 1987. 

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

R 

No documents are scheduled for preparation this fiscal year. 
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(3) sect 4 . 0 - h - k d  waste 

(a) Sect. 4.2.b.l. 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. 

See attached Table kl. R 

@) 

WAC for Interim Storage at ORGDP. 

Internal Correspondence, Warehousing: of Wastes, W. R. Golliher, July 12, 1988, Attachment: Waste 
Acceptance Criteria for Storage, (K-25 Building) 

WAC for SWSA 6 for ORNL. 

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. 

R Waste Acceptance Criteria for Radioactive Solid Waste Disposal at SWSA 6, WM-HRWO-502, August 
21, 1989. 

No additions are anticipated this fiscal year. 

(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. k Smith, Solid Low-Level Waste Certification Stratem, (Draft), ORNW-11307 ,  September 1989. R 

(d) Sect. 4.2g.2. List document(s) forecasting waste to be shipped by generators to off-site disposal 
facilities. 

Not applicable to ORNL. 

(e) Sect. 4.2.i.4. List reports justifLing on-site disposal of waste exceeding Class C limits. Such 

ORNL does not intend to dispose of GTCC waste on the ORR. 

( f )  

disposal cases anticipated for the next year should be forecast. 

Sect. 4.2.i.8. Cite major NEPA documentation supporting selection of any new disposal sites. 
Give schedule of preparation for appropriate documentation for the next year. 

A draft EIS is currently in preparation that will address waste management activities on the ORR. This 
draft EIS will include the siting of proposed new LLW facilities. The draft EIS is scheduled to be 
released for public comment by the end of March 1990. A ROD is expected by September 1930. 

(g) 

No final closure plans have been developed for any active or inactive LLW disposal site at ORNL. 
Closure plans for SWSA 6 and all other inactive LLW sites will be developed by the RAP under RCRA 
interim status closure, incorporating Section W ( u )  provisions. The RAP has submitted a closure 
plan/post-closure permit application in response to this federal regulation. 

R 

Sect. 4.2.j.l. Cite closure plans for LLW disposal sites and dates of issue. Give schedule of 
preparation for anticipated reports. 

Closure fIan/Post-Closure Permit Auplication for Solid Waste Storage Area 6, ORNL/RAP-Sub/s7- 
99053C/5, April 1988. 
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(4) 

(a) 

T.W. Burwinkle, et al., Maintenance and Surveillance Plan for the ORNL Surplus Facilities Management 
Program and Defense Facilities Decommissioning Program FY 1990-1999, O R N L W - 5 1 ,  January 19S9. 

Memorandum, Troy E. Wade I1 to Theodore J. Garrish, James E Decker, and Joe L a  Grone; Subject: 
Approval of Memorandum of Agreement Concerning Management of ORNL Remedial Action Program, 
dated May 16, 1988. 

@) 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. 

Sect. 6.0 - Decommissioning of Radioactively Contaminatod Facilities 

Sect. 6.2.a.l. Cite field organization documentation where the complete listing and the 
jurisdictional program responsibility for all contaminated facilities is recorded. 

T. W. Burwinkle et al., The ORNL Surplus Facilities Management Program Long-Range Plan Revision 
L, ORNL/TM-8957/R1 (Draft), June 1987. 

(c) Sect. 6.2.d.3 List Decommissioning Project Plans and date of issue. Show schedule for 
preparation of plans in the current fscal year. 

T.E. Myrick, R.W. Schaich and J. R. DeVore, Metal Recovery Facility Decommissioning Proiect Plan- 
April 1984, ORNL/TM-9018, April 1984, 

T. E. Myrick, R. W. Schaich and E W. Williams, Fission Product Development Laboratow Cell 
Decommissioning Proiect Plan - August 1983, ORNL/TM-8779, August 1983. 

Storage Garden (3033) Decommissioning Proiect Plan, expected date of issue: December 1990. 

(d) Sect. 6.2.d.5. List final radiological and chemical survey reports and project final reports, and 
show dates of issue. Show anticipated additions to this list for the coming year. 

R. W. Schaich, Final Report on the Decontamination of the Curium Fabrication Facility, ORNLFM- 
8276, December 1983. 

R 

Final Report on the Decommissioning of the Storage Garden /3033), expected date of issue May 1990. x 
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Table A1 SWSA 6 (GW/IWlUF) 

The actions and schedule for completing the SWSA 6 (GCDflWMF) PA are as follows: 

Description 
Scheduled date 
of completion 

Identify the data needed 
from the ORNL Waste 
Management organization. 

Requested data provided to 
the RPAT. 

Complete preliminary scoping 
analysis of the disposal unit 
and refine PA model, if appropriate 

Identify additional data needs 
based on the results of the 
preliminary scoping analysis. 

Prepare rough draft of PA for 
Energy Systems review. 

Prepare final review draft of PA 
for Energy Systems review. 

Final PA report to DOE-OR0 for 
submittal to DOE-HQ. 

Peer Review Panel Meeting on the PA. 

Respond to the Peer Review Comments. 

Complete a draft of the revised PA 
for review. 

Issue final PA documentation. 

October 15, 1989 
(completed) 

November 15, 1989 

December 15, 1989 

December 29, 1989 

April 15, 1990 

June 30, 1990 

September 15, 193(3 

September 1990 

December 1990 

June 1991 

September 1591 
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