
I 

*
- 
,
 



. . . . . . . . . . -. .. .. _, . . 

. . . . . . . . . . .  . . . .. . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . 



Waste Management and Remedial Action Division 

OAK RLDGE NATIONAL LABORATORY 
WASTE MANAGEMENT PLAN 

FISCAL YEAR 1994 

Plan Coordinator 
R. E. Pudelek 

Editor 
J. W. Turner 

Date Published-December 1993 

Prepared by the 
Waste Management and Remedial Action Division Staff 

for the 
Office of Environmental Restoration 

and Waste Management 
Budget Activity Nos. EW 3 1 20 04 3 and EX 3 1 20 01 1 ’ 

OAK RIDGE NATIONAL LABORATORY 
Oak Ridge, Tennessee 3783 1-6285 

managed by 
MARTTN MARIETTA ENERGY SYSTEMS, INC. 

for the 
U.S. DEPARTMENT OF ENERGY 





CONTENTS 

Page 

LIST OF FIGURES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  vii 

LIST OF TABLES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  xi 

ACRONYMS AND TNITIALISMS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  xiii 

ACKNOWLEDGMENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  xvii 

EXECUTIVE SUMMARY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  xxi 

1 . INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-1 
1.1 OBJECTIVES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-3 
1.2 PURPOSE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-4 
1.3 SCOPE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-4 
1.4 REGULATORY REQUIREMENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-4 

1.4.11 Federal and State Regulations . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-4 
1.4.2 DOE Orders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-7 

1.5 OVERALL GOALS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-9 

2 . GENERAL SITE INFORMATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-1 
2.1 ORGANIZATION AND ADMINISTRATION . . . . . . . . . . . . . . . . . . . .  2-3 

2.1.1 ORNL Mission . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-3 
2.1.2 Historical Development of Waste Management at ORNL . . . . . . . . .  2-3 
2.1.3 Waste Management Organizational Structures . . . . . . . . . . . . . . . . .  2-4 

2.2 DOCUMENTATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-11 
2.2.1 ORNL Waste Management Guidance and Support Documents . . . . .  2-11 
2.2.2 Documentation Management Center . . . . . . . . . . . . . . . . . . . . . . . .  2-13 

2.3 SITE DESCRIPTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-14 
2.3.1 Location and Size . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-14 
2.3.2 Demography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-14 
2.3.3 Site Topography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-15 
2.3.4 Climate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-16 
2.3.5 Geologic and Hydrogeologic Conditions . . . . . . . . . . . . . . . . . . . . .  2-17 

3 . RADIOACTIVE WASTE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-1 
3.1 SOLID WASTE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-3 

3.1.1 Transuranic Waste . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-3 
3.1.2 Solid Low-Level Waste . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-20 

3.2 LIQUID WASTE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-44 
3.2.1 Strategy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-44 
3.2.2 Liquid Low-Level Waste System . . . . . . . . . . . . . . . . . . . . . . . . . .  3-45 
3.2.3 Process Waste System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-65 

3.3 GASEOUS WASTE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-74 
3.3.1 Strategy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-74 

. . . . . . . . . . . . . .  3-76 3.3.2 Generic Description and Characteristics of Waste 

... 
111 



3.3.3 Treatment Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-76 
3.3.4 Storage and Disposal Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-89 
3.3.5 Status of Support Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-90 
3.3.4 General Plant Projects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-90 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 . MAZARDOIJS WASTE 4-1 
4.1 SOLID AND LIQUID WASTES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-3 

4.1.1 Strategy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-4 
4.1.2 Generic Description and Characteristics of Waste . . . . . . . . . . . . . .  4-5 
4.1.3 Treatment Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-5 
4.1.4 Storage Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-7 
4.1.5 Disposal Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-11 
4.1.6 Status of Support Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-11 
4.1.7 General Plant Projects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-13 

4.2 GASEOUS WASTE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-13 
4.2.1 Strategy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-14 
4.2.2 Generic Description and Characteristics of Waste . . . . . . . . . . . . . .  4-14 
4.2.3 Treatment Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-15 
4.2.4 Storage and Disposal Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-15 
4.2.5 Status of Support Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-15 
4.2.6 General Plant Projects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-15 

5 . MIXED WASTE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-1 
5.1 SOLID AND LTQUID WASTES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-3 

5.1.1 Strategy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-3 
5.1.2 Generic Description and Characteristics of Waste . . . . . . . . . . . . . .  5-4 
5.1.3 Treatment Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-5 
5.1.4 Storage Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-5 
5.1.5 Disposal Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-8 
5.1.6 Status of Support Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-10 
5.1.7 General Plant Projects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-11 

5.2 GASEOUS WAS'TE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-11 

6 . INDUSTRIAL AND SANITARY WAS'I'ES . . . . . . . . . . . . . . . . . . . . . . . . . .  6-1 
6.1 INDUSTRIAL WASTE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-3 

6.1.1 Strategy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-3 

Laboratory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-3 

Oak Ridge National Laboratory . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6.1.4 Existing and Future Disposal Facilities . . . . . . . . . . . . . . . . . . . . . .  

Status of Support Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6.1.6 General Plant Projects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6.1.7 Recycling Activities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-8 

6.2 SANITARY WASTE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-8 
6.2.1 Strategy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-11 
6.2.2 Characteristics of Sanitary Wastewater . . . . . . . . . . . . . . . . . . . . . .  6-11 
6.2.3 Sanitary Wastewater Treatment Facility . . . . . . . . . . . . . . . . . . . . .  6-13 
6.2.4 Storage and Disposal Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-15 

6.1.2 Types of Industrial Wastes at Oak Ridge National 

6.1.3 Industrial Waste 'Treatment and Storage at 
6-4 
6-5 
6-7 
6-8 

6.1.5 

iv 



6.2.5 Status of Support Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-16 
6.2.6 Line Item and General Plant Projects . . . . . . . . . . . . . . . . . . . . . . .  6-16 

6.3.1 Stormwater Runoff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-16 
6.3.2 Once-Through Cooling Water . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-17 
6.3.3 Cooling Tower Blowdown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-17 

6.3 OTHER WASTE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-16 

6.3.4 EMuent fiom Coalyard Runoff Treatment Facility . . . . . . . . . . . . . .  6-20 

7 . DECONTAMINATION AND DECOMMISSIONING . . . . . . . . . . . . . . . . . . .  7-1 
7.1 OPERATIONAL FACILITIES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7-3 
7.2 INACTlVE FACILITIES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7-3 
7.3 FUTURE FACILITIES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7-4 
7.4 DECONTAMINATION AND DECOMMISSIONING GOALS . . . . . . . . .  7-4 
7.5 UPDATE OF IMPLEMENTATION SUMMARY TABLE . . . . . . . . . . . .  7-5 

8 . ENVIRONMENTAL MONITORING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8-1 
8.1 ACTIVE LOW-LEVEL WASTE FACILITTES . . . . . . . . . . . . . . . . . . . . .  8-3 
8.2 MONITORTNG ACTIVITIES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8-3 

9 . SUPPORT ACTIVITIES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9-1 
9.1 STORAGE. TREATMENT. AND DISPOSAL PLAN . . . . . . . . . . . . . . . .  9-3 
9.2 WASTE MDUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9-3 

9.2.1 Objectives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9-5 
9.2.2 Strategy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9-5 
9.2.3 Goals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9-5 
9.2.4 Regulatory Requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9-7 

9.3 WASTE CERTIFICATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9-7 
9.3.1 Historical Development . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9-7 
9.3.2 Future Direction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9-8 

9.4.1 Strategic Planning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9-9 
9.4.2 Long-Range Planning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9-10 

9.4 WASTE MANAGEMENT PLANNING ACTIVITIES . . . . . . . . . . . . . . .  9-9 

9.5 DOCUMENT CONTROL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9-10 
9.6 QUALITY ASSURANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9-11 
9.7 NATIONAL ENVIRONMENTAL POLICY ACT COMPLIANCE 

9.7.1 Action Description Memorandum . . . . . . . . . . . . . . . . . . . . . . . . . .  9-12 
9.7.2 Environmental Assessment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9-12 

9.7.4 Categorical Exclusion Determination . . . . . . . . . . . . . . . . . . . . . . .  9-13 
9.7.5 Finding of No Significant Impact . . . . . . . . . . . . . . . . . . . . . . . . . .  9-13 
9.7.6 Record of Decision . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9-13 

9.8.1 National Pollutant Discharge Elimination System Permit . . . . . . . . .  9-13 
9.8.2 Best Management Practices Plan . . . . . . . . . . . . . . . . . . . . . . . . . .  9-14 
9.8.3 Activities Description Memorandum . . . . . . . . . . . . . . . . . . . . . . . .  9-14 

AND DOCUMENTATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9-12 

9.7.3 Environmental Impact Statement . . . . . . . . . . . . . . . . . . . . . . . . . .  9-13 

9.8 CLEAN WATER ACT DOCUMENTATION . . . . . . . . . . . . . . . . . . . . . .  9-13 

BIBLIOGRAPHY 10-1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

V 



APPENDIX A: DOE ORDER 5820.2A IMPLEMENTATION SUMMARY . . . . . . .  A-i 
APPENDIX B: WASTE MANAGEMENT DOCUMENTATION 

REQUIREMENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  €3- 1 
APPENDIX C: O W L  WASTE TREATMENT, STORAGE, AND DISPOSAL 

FACILITIES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C- 1 

vi 



LIST OF FIGURES 

2.1 U.S. Department of Energy Headquarters: organizational 
overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-5 

2.2 AMERWM organization for the U.S. Department of Energy’s 
Oak Ridge Operations Office . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-6 

2.3 Organizational overview for the Energy Systems Environmental 
Restoration, Decontamination and Decommissioning, and Waste 
Management Programs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  2-7 

2.4 Energy Systems Waste Management Organization . . . . . . . . . . . . . . . . . . . . .  2-8 

2.5 Organization of the Waste Management and Remedial Action 
Division at Oak Ridge National Laboratory . . . . . . . . . . . . . . . . . . . . . . . . .  2-9 

2.6 Organization of the Office of Environmental Compliance and 
Documentation at Oak Ridge National Laboratory . . . . . . . . . . . . . . . . . . . . .  2-1 1 

2.7 Area map indicating location of Oak Ridge National Laboratory . . . . . . . . . .  2-15 

2.8 Layout of the central Oak Ridge National Laboratory Complex in 
Bethel Valley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-16 

2.9 Geologic formations within the Oak Ridge Reservation . . . . . . . . . . . . . . . . .  2-18 

3.1 Decision tree for segregation and disposition of solid 
radioactive waste at Oak Ridge National Laboratory . . . . . . . . . . . . . . . . . . .  3-3 

3.2 Location of radioactive solid waste treatment, storage, and 
disposal facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-4 

3.3 Transuranic waste storage facilities in the north area of 
Solid Waste Storage Area 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-6 

3.4 Flow sheet for handling newly generated contact-handled 
transuranic waste . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-9 

3.5 Conceptual Waste Handling and Packaging Plant cutaway . . . . . . . . . . . . . . .  3-12 

3.6 Waste Handling and Packaging Plant site and its relationship 
to main Oak Ridge National Laboratory Complex and other 
transuranic waste facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 - 13 

3.7 Locations of transuranic waste storage and disposal facilities 
in the north area of Solid Waste Storage Area 5 . . . . . . . . . . . . . . . . . . . . . .  3-14 

vii 



3.8 Front elevation view of a typicsll rernote-kand.led transuranic storage 
bi.~nkea (Building 7883) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-17 

3.9 

3.10 

3.1 1 

3.12 

3.13 

3.14 

3.15 

3.16 

3.17 

3.18 

3.19 

3.20 

3.21 

3.22 

3.23 

3.24 

3.25 

3.26 

3.27 

3.28 

3.29 

Projected availability of low-!eve1 waste storage and disposal facilities . . . . . .  3-21 

I. ocation of Solid Waste Storage Area 6 disposal units . . . . . . . . . . . . . . . . .  3-34 

Clross section of a concrete silo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-35 

Cross section of a concrete silo having high-range wells . . . . . . . . . . . . . . . .  3-37 

Cross section of a high-range well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-38 

Cenerk concrete cask for tumulus disposd operations . . . . . . . . . . . . . . . . . .  3-41 

Interim Waste Management Facility depiction showing vaults of solid 
low-level waste. drain lines. and fhal cover . . . . . . . . . . . . . . . . . . . . . . . . .  3-43 

Liquid waste management strategy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-46 

Existing and proposed facilities for liquid low-level waste. 
process waste. and area sources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-47 

Liquid Low-Level Waste System description . . . . . . . . . . . . . . . . . . . . . . . .  3-52 

Location o f  Waste Management Operation’s active liquid low-level 
waste collection tanks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-54 

Liquid Low-Level Waste Collection. Treatment. and Storage System . . . . . . .  3-57 

Plan view of the Evaporator Facility Complex (Building 2531) . . . . . . . . . . .  3-58 

Process Waste System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-67 

Process flow diagram of the Process Waste Treatment Plant . . . . . . . . . . . . .  3-68 

Flow diagram of the Nonradiological Wastewater Treatment Plant . . . . . . . . .  3-69 

Radioactive gaseous waste emission control . . . . . . . . . . . . . . . . . . . . . . . . .  3-75 

Emission sources at Oak Ridge National Laboratory . . . . . . . . . . . . . . . . . . .  3-76 

Location o f  major cell ventilation stacks at Oak Ridge 
National Laboratory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-78 

Oak Ridge National Laboratory’s Central Ventilation System for 
Bethel Valley facilities (3039 stack) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-79 

Oak Ridge National Laboratory’s Central ventilation System for 
Melton Valley facilities (791 I stack) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-80 

... 
Vl l l  



3.30 

3.31 

3.32 

3.33 

3.34 

3.35 

4.1 

4.2 

4.3 

4.4 

4.5 

4.6 

4.7 

5.1 

5.2 

5.3 

6.1 

6.2 

6.3 

6.4 

Ventilation System for the Radiochemical Processing Pilot Plant 
(3020 stack) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-81 

Ventilation System for the High-Radiation-Level Analytical Laboratory 
(2026 stack) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-82 

Ventilation System for Molten Salt Reactor Experiment (7512 stack) . . . . . . .  3-83 

Ventilation System for Oak Ridge Electron Linear Accelerator 
(Building 6010) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-84 

Ventilation System for Tritium Target Fabrication Facility 
(Building 7025) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-85 

Ambient air-monitoring locations at Oak Ridge National Laboratory . . . . . . . .  3-87 

Oak Ridge National Laboratory management strategy for 
hazardous waste . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-4 

Flowchart of hazardous waste management activities . . . . . . . . . . . . . . . . . . .  4-6 

Chemical Detonation Facility (Building 7667) . . . . . . . . . . . . . . . . . . . . . . .  4-7 

Layout of the Hazardous Waste Storage Facility (Building 7652) . . . . . . . . . .  4-8 

Layout of the Chemical Waste Storage Facility (Building 7653) . . . . . . . . . .  4-9 

Layout of the Hazardous Waste Storage Facility (Building 7507) . . . . . . . . .  4-10 

Layout of the Clean Oil Storage Pad (Building 7651) . . . . . . . . . . . . . . . . . .  4-10 

Oak Ridge National Laboratory management strategy for mixed waste . . . . . .  5-4 

Layout of the Long-Term Hazardous Waste Storage Facility 
(Building 7654) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-6 

Layout of the Mixed Waste Storage Pad (Building 7507W) . . . . . . . . . . . . . .  5-7 

Strategy for Oak Ridge National Laboratory industrial waste . . . . . . . . . . . . .  6-4 

Flow diagram of the Coal Yard Runoff Treatment Facility . . . . . . . . . . . . . . .  6-5 

Proposed and existing landfill locations at the Oak Ridge Y-12 Plant . . . . . . .  6-6 

Quarterly. yearly. and cumulative values in tons for corrugated 
boxboard recycled at Oak Ridge National Laboratory during 1991. 
1992. and 1993 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-9 

ix 



6.5 

6.6 

6.7 

6.8 

6.9 

6.10 

6.1 1 

6.12 

~martcrly, yeady, and cumulative values in tons for white paper 
recycled at Oak Ridge National Laboratory during 1991, 1992, 
and 1993 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-9 

Qiaairtcrly, yearly, and cumulative values in tons for aluminum cans 
recycled at Oak Ridge National Laboratory during 1991, 1992, 
a d  1993 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-10 

Quarterly, yearly, and cumulative values in tons for phone books 
recycled at Oak Ridge National Laboratory during 1991, 1992, 
and 1993 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  6-10 

Quarterly, yearly, and cumulative numerical totals for toner 
cartridges recycled at Oak Ridge National Laboratory during 199 1, 
1992, and 1993 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-1 1 

Block ¶ow diagram for the Sewage Treatment Plant . . . . . . . . . . . . . . . . . . .  6-12 

Fifth Creek storni sewer outfalls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6- 1’7 

First Creek stornn sewer outfalls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6- 18 

White Oak Creek storm sewer outfalls . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-19 

X 



LIST OF TABLES 

Table 

2.1 

3.1 

3.2 

3.3 

3.4 

3.5 

3.6 

3.7 

3.8 

3.9 

3.10 

3.1 1 

3.12 

3.13 

3.14 

3.15 

Oak Ridge National Laboratory waste management Activity Data 
Sheets for FY 1995 and related regulatory drivers . . . . . . . . . . . . . . . . . . . . .  2-13 

Line item and general plant projects for transuranic waste facilities 
at Oak Ridge National Laboratory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-19 

Current solid low-level waste (SLLW) segregation categories . . . . . . . . . . . . .  3-22 

Disposal methods for waste disposed of in Solid Waste Storage 
Area 6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-33 

Line item and general plant projects for solid low-level waste facilities 
at Oak Ridge National Laboratory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-45 

Dilute liquid low-level waste (LLLW) generation: 1992 and 1993 . . . . . . . . .  3-50 

Liquid low-level waste concentrate generation: 1992 and 1993 . . . . . . . . . . . .  3-51 

Liquid low-level waste active collection tank capacities and source 
buildings at Oak Ridge National Laboratory . . . . . . . . . . . . . . . . . . . . . . . . .  3-55 

Liquid low-level waste concentrate storage tank capacities and 
waste volumes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-56 

Federal Facilities Agreement (FFA) requirements for Oak Ridge National 
Laboratory Liquid Low-Level Waste (LLLW) Tank System . . . . . . . . . . . . . .  3-61 

Facilities supported by active liquid low-level waste tanks . . . . . . . . . . . . . . .  3-62 

Line item and general plant projects for the Liquid Low-Level 
Waste System at Oak Ridge National Laboratory . . . . . . . . . . . . . . . . . . . . .  3-65 

National Pollutant Discharge Elimination System permit limits 
vs Water Quality Standards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-71 

Line item and general plant projects for the Process Waste System 
at Oak Ridge National Laboratory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-74 

Minor sources of radiological gases ernitted from Oak Ridge National 
Laboratory facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-86 

General plant projects for gaseous radioactive waste facilities at 
Oak Ridge National Laboratory . . . . . . .  1 . . . . . . . . . . . . . . . . . . . . . . . . . .  3-90 

xi 



4.1 

5.1 

5.2 

5.3 

5.4 

6.1 

7.1 

7.2 

7.3 

7.4 

7.5 

9.1 

9.2 

9.3 

General plant project for hazardous waste facilities at Oak Ridge 
National Laboratory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-14 

Solid waste genaerated and handled at Oak Ridge National Laboratory 
during FY 1992 and FY 1993 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Oak Ridge National Laboratory land disposal restriction mixed waste 
with identified existing treatment . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Oak Ridge National Laboratory land disposal restriction mixed waste 
without identified existing treatment . . . . . . . . . . . . . . . . . . . . . . . . . .  

General plant projects for mixed waste facilities at Oak Ridge 
National Laboratory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Line item and general plant projects for sanitary wastewater facilities 
at Oak Ridge National Laboratory . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Facilities included in the Decontamination and Decommissioning 
Program since 1976 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Former Energy Research-supported surplus facilities expected to be 
transferred to the Decontamination and Deconimissiening Program 
inFY 1993 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Former Energy Research-supported surplus facilities not meeting 
Decontamination and Decommissioning Program acceptance criteria . . . .  

. . .  5-3 

. . .  5-9 

. . .  5-10 

. . .  5-11 

. . .  6-16 

. . .  7-5 

. . .  7-6 

. . 7-6 

Facilities or sites under the Environmental. Restoration Program . . . . . . . . . . .  7-7 

Decommissioning of surplus facilities: long-range schedule . . . . . . . . . . . . . .  7-8 

Planned storage facility constructiodupgrades . . . . . . . . . . . . . . . . . . . . . . . .  9-4 

Oak Ridge National Laboratory waste minimizationheduction goals . . . . . . . .  9-6 

Document Management System levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9-11 

xii 



ACRONYMS AND PNITIALISMS 

AcDM 
ADM 
ADS 
AEA 
ALARA 
AMERD 
AMERWM 
ANS 
ANSI 
ARAR 
ASME 
BAT 
BMP 
CAA 
CAT 
CDK 
CEQ 
CERCLA 
CFR 
CH 
COM 
COR 
cv 
CWA 
CWCH 
CWMD 
CY 
CYRTF 
CYRTS 
CYWP 
D&D 
DDDP 
DMC 
DMS 
DOE 
DOE-HQ 
DOE-OR0 
DOT 
DP 
EA 
EASC 
EIS 
EM 
EPA 
ER 
E 

Activities Description Memorandum 
Action Description Memorandum 
Activity Data Sheet 
Atomic Energy Act 
as low as reasonably achievable 
Assistant Manager for Energy Research and Development 
Assistant Manager for Environmental Restoration and Waste Management 
Advanced Neutron Source 
American National Standards Institute 
Applicable or Relevant and Appropriate Requirement 
American Society of Mechanical Engineers 
Best Available Technology 
Best Management Practices 
Clean Air Act 
collection and transfer 
Conceptual Design Report 
Council on Environmental Quality 
Comprehensive Environmental Response, Compensation, and Liability Act 
Code of Federal Regulations 
contact-handled 
commercially held, DOE-owned radioactive material 
contractor officer’s representative 
cell ventilation 
Clean Water Act 
central waste collection header 
Central Waste Management Division 
current year 
Coal Yard Runoff Treatment Facility 
Coal Yard Runoff Treatment System 
Current Year Work Plan 
decontamination and decommissioning 
Defense Decontamination and Decommissioning Program 
Documentation Management Center 
Documentation Management System 
U.S. Department of Energy 
U.S. Department of Energy, Headquarters 
U.S. Department of Energy, Oak Ridge Operations Office 
U.S. Department of Transportation 
Defense Programs 
Environmental Assessment 
Emergency Avoidance Solidification Campaign 
Environmental Impact Statement 
DOE’S Environmental Restoration and Waste Management Program 
U.S. Environmental Protection Agency 
environmental restoration 
Environmental Restoration Program 



ERW 
ES&I I 
ESWMO 
FFA 
FFCA 
FFCAct 
FY 
GCD 
GPP 
GTCC 
G-M 
HAXWDDD 

HEPA 
HE'IK 
HLI 
H1"W 
I IPRR 
HRIAL 
HRLEL 
HSWA 
I IWMA 
HWOG 
HWTS 
ITE 
IWMF 
LDR 
LG WQD 

LLLW 
LLW 
I , I , W D D  
LRP 
LWSP 
MVST 
NARNI 
NCP 
NDA 
NDG 
NEPA 
NESI IAP 
NFS 
NG 
NHF 
NPDES 
NPE 
NRC 
NRWTP 
OHF 

1 m - F  

rdI 

environmental rernediation waste 
Environmental, Safety, and Health (Protection Division) 
Energy Systems Wastc Management Organization 
Federal Facilities Agreement 
Federal Facilities Compliance Agreement 
Federal Facilities Compliance Act 
fiscal year 
greater confinement disposal 
general plant project 
greater than Class C 
Geiger-Mueller 
Harr.ardous Waste Development, Demonstration, and Disposal (Program) 
IIillcut Disposal Test Facility 
high-efficiency particulate air (filter) 
High Flux Isotope Reactor 
high-level incidental waste 
high-level waste 
Health Physics Research Reactor 
High-Radiation-Level Analytical Laboratory 
IJigh-Radiation-Level Examination Laboratory 
Hamrdous and Solid Waste Amendments 
IIazardous Waste Management Area 
Hazardous Waste Operations Group 
Hazardous Waste Tracking System 
in-tank evaporation 
Interim Waste Management Facility 
land disposal restrictions 
Liquid and Gascous Waste Opcrations Department 
line item 
liquid low-level waste 
low-level waste 
Low-Level Waste Disposal Development and Demonstration (Program) 
ORAX Waste Management Long-Range Plan 
Liquid Waste Solidification Project 
Melton Valley storage tank 
naturally occurring and accelerator-produced radioactive material 
National Contingency Plan 
nondestructive assay 
nondestructive examination 
National Environmental Policy Act 
National Emission Standards for Hazardous Air Pollutants 
Nuclear Fuel Services 
newly generated 
New Wydrofracture Facility 
National Pollutant Discharge Elimination System 
National Priorities List 
Nuclear Regulatory Commission 
Nonradiological Wastewater Treatment Plant 
Old Hydrofiacture Facility 

xiv 



ORNL 
OKM 
OSHA 
P&E 
PA 
PAL 
PCB 
PCBTS 
PVG 
PWA 
PWS 
PWTP 

R&D 
R C M  
REDC 
RH 
RTR 
RWMD 
S&M 
SARA 
SARUP 
SC 
SCFP 
SDWA 
SEG 
SFMP 
SLF 11 
SLLW 
SRD 
SSP 
SWIMS 
SWSA 
SWOD 
TDDP 
TUEC 
TEC 
TOA 
TRU 
TSCA 
TVA 
uc 
VLA 
WAC 
WAG 
WACCC 
WCCF 
WEAF 
WHPP 
WIPP 

QA 

Oak Ridge National Laboratory 
Oak Ridge Reservation 
Occupational Safety and Health Administration 
Plant and Equipment (Division) 
Performance Assessment 
Performance Assessment limiting 
polychlorinated biphenyl 
PCH 'Tracking System 
polyvinylchloride 
Process Waste Assessment 
Process Waste System 
Process Waste Treatment Plant 
quality assurance 
research and development 
Resource Conservation and Recovery Act 
Radiochemical Engineering Development Center 
remote-handled 
real-time radiography 
Reservation Waste Management Division 
surveillance and maintenance 
Superfund Amendments and Reauthorization Act 
Safety Analysis Report Update Program 
special case 
Surplus Contaminated Facilities Program 
Safe Drinking Water Act 
Scientific Ecology Group 
Surplus Facilities Management Program 
Y-12 Sanitary Landfill 11 
solid low-level waste 
Systems Requirements Document 
Site Specific Plan 
Solid Waste lnformation Management System 
Solid Waste Storage Area 
Solid Waste Operations Department 
Tumulus Disposal Demonstration Project 
Tennessee Department of Environment and Conservation 
total estimated cost 
Tennessee/U.S. DOE Oversight Agreement 
transuranic 
Toxic Substances Control Act 
Tennessee Valley Authority 
uncertified or uncharacterized 
very low activity 
Waste Acceptance Criteria 
Waste Area Group 
Waste Acceptance Criteria Certification Committee 
Waste Certification and Characterization Facility 
Waste Examination and Assay Facility 
Waste Handling and Packaging Plant 
Waste Isolation Pilot Plant 

xv 



W P d D  
WCBC White Oak Creek 
WOCC Waste Operations Control Center 
WQS Water Quality Standards 
WTTF Wastewater Treatment Test Facility 

Wzste Management and Remedial Action Division 

xvi 



This document would not have been possible without the timely and knowledgeable 
input from the following individuals: H. J,, Adair, P. E. Arakawa, T. W. 
Daugherty, S. M. Depaoli, J. R. Forgy, Jr., J. K. Gilpin, L. V. I-Iamiltan, 
Hydzik, T. E. Kent, W. .I. Lowe, S. C. Lyttle, C. A. M 
S. R. C. Michaiid, S. H. Reece, S. M. Robinson, P. €3" 
L. R. Sinirnons, J. R. TrabaPka, M. W. TulB, D. W. Turner, J. W, Turner, and 1). ha. 
Wasserman. 'Thank you for your time and effort. 

. Rudell, c. €3. Scott, 

xv ii 









EXECUTIVE SBJ Y 

U.S. Department of Energy ( .2A was promulgated in firial fopan on 
September 26, 1988. The order requires heads of field organizations to prepare and to 
submit updates on the waste management plans for all operations under their purview 
according to the format in Chap. Vi, “Waste Management Plan Outline.” These plans are to 
be submitted by the DOE Oak Ridge Operations Office (DOE-ORO) in December of each 
year and distributed to the DP-12, ESLkH-1, and other appropriate DOE Headquarters 
(DOE-HQ) organizations for review and comment. This document was prepared in response 
to this requirement for fiscal year (FY) 1994. 

The Oak Ridge National Laboratory (ORNL) waste management mission is 
reduction, collection, storage, treatment, and disposal of DOE wastes, generated primarily in 
pursuit of ORNL missions, in order to protect human health and safety and the environment. 
In carrying out this mission, waste management staff in the Waste Management and 
Remedial Action Division (WMRAD) will (1) guide ORNL in optimizing waste reduction 
and waste management capabilities and (2) conduct waste management operations in a 
compliant, publicly acceptable, technically sound, and cost-efficient manner. Waste 
management requirements for DOE radioactive wastes are detailed in DOE Order 5820.214, 
and the ORNL Waste Management Program encompasses all elements of this order. The 
requirements of this DOE order and other appropriate DOE orders, along with applicable 
Tennessee Department of Environment and Conservation (TDEC) and U.S. Environmental 
Protection Agency (EPA) rules and regulations, provide the principal source of regulatory 
guidance for waste management operations at OWL.  

The objective of this document i s  compilation and consolidation of information on 
how the ORNL Waste Management Program is conducted, which waste management 
facilities are being used to manage wastes, what forces are acting to change current waste 
management systems, what activities are planned for FY 1994, and haw all of the activities 
are documented. 

ORNL WASTE MANAGEMENT ACTIVITIES 

Waste management operations are activities that minimize, treat, store, recycle, or 
dispose of all radioactive, hazardous, mixed, industrial, and sanitary wastes generated as a 
result of operations at active and inactive facilities. Routine waste management operations at 
ORNL are the direct responsibility of WMRAD. The table on the following page shows the 
quantities of waste generated and handled at ORNL during FY 1992 and FY 1993. In 
addition to newly generated (NG) wastes, significant quantities of transuranic (TRU) waste 
and some solid Iow-level waste (SLLW) and mixed waste from past operations have been 
placed in long-term retrievable storage. 

Radioactive Waste Management 

ORNL radioactive waste management activities primarily involve TRU waste and 
low-level waste (LLW). Small quantities of naturally occurring and accelerator-produced 
radioactive material are generated and managed as LLW. ORNL does not generate high- 
level waste but does store a small quantity of other highly radioactive material as special 
case (SC) waste such as spent nuclear fuel. Stored TRU waste consists of sludge primarily 
from previous operations and lesser volumes of hot-cell-derived waste. Only small amounts 

xxi 



Quantity 
Waste stream 

F Y  1992" FY 1993b 

Transuranic 

Solid low-level 

16 m3 
551 fi3 

68 m3 
2,399 ft3 

2,915 m3 1,663 m3 
103,007 ft3 58,775 ft3 

Liquid low-level 1,558 m3 1,666 m3 
41 1,510 gal 440,120 gal 

Process liquid 264,000 m3 257,400 m3 
69,760,000 gal 68,010,000 gal 

Nonradiological liquid 577,800 m3 621,100 m3 
152,650,000 gal l64,100,000 gal 

Hazardous 87,255 kg 76,846 kg 
192,313 Ib 169,368 Ib 

Mixed low-level 21,525 kg 24,423 kg 
47,441 Ib 53,828 Ib 

Indiistrial 10,861 m3 6,145 m3 
14,205 yd3 8,037 yd3 

"Waste Management Operations Monthly Report for September 1992. 
'Waste Management Operations Monthly Report for September 1993. 

o f  solid TRU waste are currently being generated. Radioactive waste management operations. 
include solid, liquid, and gaseous waste activities. 

Transuranic waste 

Under DOE guidance ORNL has been segregating and retrievably storing the 
majority of its solid alpha-contaminated waste since 1970, pending the availability of 
permanent disposal. Some of these wastes, such as glove boxes and other large, bulky items, 
have been irretrievably buried as SC waste. The Waste Isolation Pilot Plant (WIPP), located 
in New Mexico, is the planned DOE disposal facility for TRU waste. Over the past several 
years O W L  has been developing the procedures for certifying TRU waste for disposal at 
WIPP and has employed the Waste Examination and Assay Facility (WEAF) for 
nondestructive assaying (NDA) and nondestructive examination (NDE) of stored contact- 
handled (CH) TRU waste. Significant quantities of sludges contaminated with TRU 
radionuclides from liquid waste operations are stored at QRNL. These sludges are to be 
processed as remote-handled (KH) TRLJ waste in a proposed facility at ORNC. A number of 
issues, however, have recently been identified that may impact the proposed Waste Handling 
and Packaging Plant (WHPP) Project. 

north area of Solid Waste Storage Area (SWSA) 5. Sludges are stored in the Melton Valley 
storage tanks (MVSTs) and other active and inactive tanks in the Liquid Low-Level Wastc 
(LLLW) System at ORNL. Because a signiticant fiaction o f  OKNL TRU wastes are also 
mixed wastes, the Federal Facilities Compliance Agreement (FFCA) is also applicable to 
their management. This agreement prohibits land disposal of all untreated mixed wastes. 

Solid TRU and mixed TRU wastes at QRNL are stored in various facilities in the 
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Solid low-level waste 

Until 1986 ail SLLW, including some mixed waste (primarily lead) generated at 
ORNL, was disposed of on-site by shallow land burial generally in unlined trenches and 
auger holes. SWSA 6, which is the active LLW disposal area at ORNL, has been used for 
LLW disposal since 1969. Starting in 1984, the practice of shallow land disposal on the Oak 
Ridge Reservation (ORR) came under close scrutiny by federal and state regulators and 
DOE officials. Major changes in the operation of SWSA 6 were initiated in 1986 including 
(1) the exclusion of a11 mixed waste from disposal, (2) the increased use of greater 
confinement disposal techniques such as concrete silos and lined auger holes for disposal of 
CH and RH SLLW, and (3) the storage of some CH SLLW at the Oak Ridge K-25 Site. 
Because of the disposal practices in SWSA 6 prior to 1986, some areas in SWSA 6 are 
being remediated under the ORR Comprehensive Environmental Response, Compensation, 
and Liability Act Federal Facilities Agreement. 

In December 1992 ORNT, began phasing out some below-grade disposal operations 
at the request of the TDEC DOE Oversight Division because of concerns { 1) about shallow 
land disposal in the trenches and landfill and (2) whether the below-grade wells would meet 
the long-term performance objectives of DOE Order 5820.2A. Disposal in wells was 
suspended in December 1992 but may be converted to retrievable storage of very high range 
(>1 remk) RH SLLW in FY 1994. The landfill was also closed for disposal of very low 
activity wastes in December 1992, and the unlined trenches were phased out for biological 
(i.e., animal) wastes in December 1992 and for all biological wastes in March 1993. Only 
the concrete silos continue to be used for below-grade disposal. 

Current plans are to phase out all below-grade disposal in SWSA 6 by December 
1993 depending on the results of the SWSA 6 radiological Performance Assessment (PA) 
and the revised closure schedule for Waste Area Group (WAG) 6 .  Beginning in January 
1994, ORNL SLLW may be disposed of only in the above-grade tumulus Interim Waste 
Management Facility (IWMF). The IWMF began operation in FY 1992. In the early 2000s, 
new LLW disposal facilities being developed by the Energy Systems Waste Management 
Organization (ESWMO), formerly called the Central Waste Management Division, are to 
begin operation, and the lWMF will be closed. 

DOE Order 5820.2A, Chap. 111, requires that each operating SLLW disposal facility 
meet radiological performance objectives. A site-specific radiological PA will be completed 
in December 1993 for SWSA 6 and the IWMF to demonstrate compliance with these 
performance objectives. The current strategy for managing ORNL SLLW i s  to develop 
radionuclide concentration limits for each disposal technique at SWSA 6 and the IWMF 
based on the final results of the PA. This strategy is used in lieu of the Low-Level Waste 
Disposal Development and Demonstration {LLWDDD) Program strategy developed by 
Martin Marietta Energy Systems, Inc., in 1987. The LLWDDD strategy established classes 
of waste disposal technologies (Le., Classes L-I, L-11, L-111, and L-IV) depending on the 
isotopic composition and concentrations in the waste. The LLWDDD waste classes continue 
to be used to refer to types of LLW storage or disposal facilities but are only a carryover 
from the former LLWDDD Program. In general, Class L-I refers to wastes suitable for 
below-grade trench disposal, Class L-11 refers to wastes requiring disposal. in engineered 
facilities designed to isolate the waste from the environment for long time periods, and 
Classes L-I11 and L-IV refer to higher activity wastes not suitable for disposal on the ORR. 
The “classes of waste” system may be adopted by ORNL in the future if the ESWMO 
disposal facilities require this type of waste classification. 
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Specid-rase solid low-level waste 

SC SLLW does not fit into typical management strategies developed for the other 
major SLLW waste types, nor does it fit into a TRU waste categoiy; therefore it requires 
special management and disposal strategies. Five categories of SC waste have been 
identified for management: (1) PA-limiting, (2) greater than Nuclear Regulatory Commission 
Class C, (3) uncertified or uncharacterized, (4) high-level incidental waste, and ( 5 )  DOE 
loam'lease material. A draft DOE integrated Spent Nuclear Fuel Program Plan was issued in 
July 1993 for comments. ORNL recommended that all SC waste be included under the 
Spent Nuclear Fuel Program to prevent leaving other SC waste as orphan waste. 

principal consideration for SC waste, which included Class E-I11 and Class L-IV waste. The 
segregation and storage of PA-limited wastes will begin in FY 1994 following development 
of radiotiuclide concentration limits for SWSA 6 disposal facilities. The segregation and 
storage of the other categories of SC waste is primarily in SWSA 5N storage wells or 
ORNL generator hot cells. (The hot cells are not managed by WMMD.) 

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

Liquid low-level waste 

ORNL employs two systems for handling and processing liquids that contain 
radioactive constituents: the I,I,I,W System and the Process Waste System (PWS). The 
LLLW System handles waste solutions with significant amounts o f  radioactivity including 
waste streams originating fiom hot sinks and drains in research arid development (R&D) 
facilities and from other sources such as TRU-processing facilities, the High Flux Isotope 
Reactor (WIK), and the Process Waste Treatment Plant (PWTP). The LLLW System, which 
uses an evaporation system for volume reduction, processed -1.7 million L (-440,120 gal) 
of waste and produced 89,487 L (23,640 gal) of concentrate in FY 1993. The evaporator 
overhead was discharged to the PWS, and the concentrates were placed in storage in the 
MVSTs. 

Process waste 

The PWS handles all liquid aqueous waste that contains trace amounts of 
radioactivity, heavy metals, and organics or has the potential to be contaminated with these 
constituents. The process waste solutions generated by various prograni activities throughout 
ORNL are collected into central holding tanks arid processed through the PWTP, which 
employs softening and ion exchange units to remove radionuclides. The PWTP throughput i s  
-257 million L/year (-68 million gal/year). In April 1990 the Nonradiological Wastewater 
Treatment Plant (NRWTP) began polishing the PWTP effluent and other O W E  process 
waste streams prior to release to White Oak Creek (WQC). The NRWTP throughput was 
-621 million L (-164 million gal) in FY 1993. The NRWTP effluent i s  released to WOC 
through a National Pollutant Discharge Elimination System (NPDES) monitoring station. 
Operations for both the ELLW System and the PWS are monitored, controlled, and recorded 
at the Waste Operations Control Center. 

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

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 CV System. For short half-life radionuclides, such as radon, 
holdup i s  used to allow decay before discharge. Noble gases are diluted with CV air and 
discharged to the stacks. 

In addition to the major stacks, a number of individual vents through which small 
quantities of radioactive material may be discharged are used at ORNL. Located throughout 
the O W L  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 
capital project initiated in 198 1 .  The program strategy is to identify and to implement system 
upgrades needed to ensure regulatory compliance and to meet DOE “as low as reasonably 
achievable” objectives. In addition, potential regulatory changes or new regulations are 
evaluated to determine if additional upgrades or new equipment will be required for future 
corn p 1 iance . 

Seven CV Systems with stacks are currently used for discharging CV air and process 

Hazardous Waste Management 

The Resource Conservation and Recovery Act (RCRA) is the primary regulatory 
driver for ORNL hazardous waste management operations. The state of Tennessee has been 
authorized by the EPA to develop and to implement laws and regulations essentially 
equivalent to those of RCRA. The state regulations are addressed in the Tennessee 
Hazardous Waste Management Rules. The Toxic Substances Control Act (TSCA) is another 
important driver for ORNL waste management operations. Under the TSCA, the EPA 
regulates the handling, management, and disposal of poiychlorinated biphenyls (PCBs). At 
ORNL, hazardous wastes include those regulated by RCRA or the TSCA, special sanitary 
wastes, and other wastes identified by ORNL as representing an unacceptable hazard to 
personnel or to the environment if improperly managed. 

Solid and liquid hazardous wastes 

ORNL’s R&D activities produce a large number of diverse waste streams. All the 
characteristically hazardous and many of the listed hazardous wastes defined by the EPA 
and/or the TDEC appear on ORNL’s RCRA Part A permit application. Because liquid and 
containerized gaseous wastes are considered “solid” wastes by the EPA and the TDEC and 
are subject to solid waste rules, liquid, gaseous (containerized), and solid hazardous wastes 
are managed similarly at OWL.  
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The focus of hazardous waste management is segregation, repackaging, and storage 
in preparation for shipment to conirnercial facilities for treatment andlor disposal. Waste 
tracking and documentation is a critical aspect of the ORNL management strategy. Waste 
treatment is providcd on-site at the Acid Neutralization Facility for bulk non-nitrate acid and 
at the Chemical Detonation Facility for explosive wastes. 

majority of waste is stored in 208-L (55-gal) drums in Building 7652, which has a capacity 
of 57,254 L (15,125 gal). Inventories of waste in the various storage facilities vary monthly, 
since these areas are used for staging the waste for final disposition. Additional hazardous 
waste storage facilities are located in the Hazardous Waste Management ,4rea off the Health 
Physics Research Reactor access road at ORNL. 

Two major policy developments occurred in 1991 that continue to have major impact 
on hazardous and mixed waste operations: the so-called “Off-Site Shipment Moratorium” 
and the “No Rad Added” policies. The Off-Site Shipment Moratorium was implemented by 
DOE on May 17, 1991, and it halted all off-site shipments of hazardous or mixed waste 
from ORR sites. This was followed in November 1991 with the companion policy referred 
to as the Performance Objective for the Certification of Non-Radioactive Waste. This policy 
stipulated that no waste shall be shipped to a private sector storage, treatment, and disposal 
facility unless it has been certified as not containing DOE-added radioactive contamination 
(Le., no rad added). Compliance with these policies has placed an additional administrative 
and certification burden on the various waste management organizations affected by these 
policies. To help alleviate the storage problems created by accumulating wastes on ORR 
sites, the ESWMO has been evaluating the potential for off-site shipment of radioactive 
wastes to other DQE sites for disposal. During the spring of 1993, the Hazardous Waste 
Operations Group transferred -746 flarnmatPle liquid organic waste drums to the Oak Ridge 
K-25 Site for storage. 

Several facilities are currently used for storage of hazardous waste at ORNL. ‘I’he 

Gaseous hazardoars waste 

Approximately 12 leaking cylinders are hanndkd per year at O W L .  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 contains both hazardous and radioactive components. Currently, the 
hazardous components of mixed wastes are defined and regulated under RCRA; the 
radioactive components, under the Atomic Energy Act. Regulation under both of these acts 
exists because no regulatory program focused exclusively on mixed wastes. 
DOE Order 5400.3 states that “whenever any hazardous waste identified or listed in 40 CFR 
Pt. 261 is mixed with any soiirce material, special nuclear material, or byproduct material, 
the huardous component is subject to regalation under Subtitle C of the RCRA.” A parallel 
strategy has been implemented for radioactively contaminated FClcP wastes. These are also 
classified as mixed wastes. 

systems operated in contaminated environments and from scintillatiori fluids that contain 
radioactive tracer elcments used for chemical and biological analyses. In addition, small 
quantities of a wide variety of mixed wastes are generated by ORNT, R&D and operational 
activities. In FY 1993 ORNL generated about 24,423 kg (53,828 ib) of these types of mixed 

Examples of mixed waste at ORNL arc cleaning fluids and oils removed from 

xxv i 



wastes. At present, large amounts of mixed waste are in the TRU and LLLW waste streams. 
'Ihe inventories of these waste streams as of December 3 1 ,  1992, are 1,139,176 kg 
(2,278,352 Ib) and 3,889,985 kg (8,575,949 ib) for TRlJ and LILW respectively. The 
inactive tanks that are part of the L,I,L,W System are managed by the Environmental 
Restoration Program. 

waste is available at this time. llJntil treatment methods become available, these wastes will 
continue to be stored on-site. Additional characterization and evaluation is needed to 
determine whether some of these wastes may be accepted for treatment at the TSCA 
Incinerator at the Oak Ridge K-25 Site. 

and liquid mixed waste is currently provided in Buildings 7654, 7507W, and 7823. Bulk 
storage of mixed waste oils is provided by tank 7830a. Building 7507W has been filled to 
capacity, and Building 7654 is nearing capacity. To relieve this congested condition, new 
mixed waste storage facilities are planned. 

An effort to better characterize 850 mixed waste drums was initiated in early 1991. 
The objective of this work includes (1) identification of drums that would meet the PWTP 
Waste Acceptance Criteria (WAC) to facilitate treatment, (2) improvement of 
characterization data to help identification and selection of off-site waste treatment facilities 
including the K-25 TSCA Incinerator, and (3) characterization of those drums that have little 
or no process data traceable to them in accordance with RCRA. These drums were received 
by WMRAD prior to 1984 and did not undergo the level of tracking and documentation 
currently applied to newly generated (NG) waste. This work was completed in June 1993. 
Sampling and analysis to achieve further characterization will be conducted on a portion of 
the 850 drums examined in process knowledge evaluations conducted from 1991 through 
1993. Further, extensive examination and review of waste data has been ongoing in FY 1993 
to support treatment technology development [see below under the land disposal restriction 
(LDR) FFCA]. 

On May 8, 1992, the RCRA 1,DR rule prohibiting the land disposal of all untreated 
mixed wastes became fully effective. This development prompted the signing of an FFCA to 
provide a system of schedules and milestones intended to bring ORNI, into compliance with 
RCRA LDR. The primary deliverables for the FFCA are a Waste Treatment Plan, a Waste 
Treatment Strategy Plan, a Waste Minimization Plan, a Waste Storage Plan, and an 
Implementation Plan. Successful completion of the FFCA has become one of the highest 
priority activities for WMRAD for FY 1993 and beyond. Significant levels of resources are 
being devoted to implementation of the FFCA. 

On October 6, 1992, the Federal Facilities Compliance Act (FFCAct) became law. 
This statute amended RCRA such that the federal government would be liable to all solid 
and hazardous waste regulations in the same manner as private persons and companies. This 
constitutes the waiver of sovereign immunity by the U S .  government allowing civil suits to 
be filed against it by the states and private parties. Some of the provisions of this act include 
a 3-year moratorium on the enforcement of mixed waste and radioactive regulations, an 
inventory of mixed wastes at all federal facilities, and a listing of available treatment 
technologies for those inventories. It is possible that this act will replace the FFCA as the 
mechanism for establishing compliance in mixed waste on the ORR. However, at this time 
both the FFCAct and the FFCA are being adhered to separately. 

Currently, commercial treatment i s  unavailable. No on-site treatment of stored mixed 

Mixed waste storage capacity at ORNL i s  limited at present. Drum storage for solid 
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Industrial and Sanitary YVaste Management 

Industrial and smitary wastes at ORNk include both solid and liquid wastes. The 
state of Tennessee regulates these waste streams at O W L  via the Tennessee Solid Waste 
Disposal Act and BRNE’s NPDES permit. 

Solid sanitary wastes include filter cake from the Coal Yard Runoff Treatment 
Facility, general refuse collected in trash cans and dunipstcrs, and constmetion debris. The 
volume of general refiise is estimated to be -28.2 m3/day (-37 yd3). Kunoff from the Coal 
Yard Storage Area, plus wastewater from the sulfuric acid diked area, Steam Plant boiler 
blowdown, and water softener regenerate, are dewatered producing 263 t/year 
(290 tondyear) of filter cake. 

Other than the equipment used for the compaction of general refuse, no treatment or 
storage facilities currently exist at ORNL for handling solid sanitary waste. The majority of 
ORNL sanitary waste is now disposed of in the Y-12 Sanitary Landfill 11, which is located 
on Chestnut Ridge south of the Oak Ridge Y-12 Plant and -9.7 km (-6 miles) east of 
O W L .  Approximately 300 to 400 m3 (-400 to 500 yd3) of soil, rock, atid concrete mixtures 
arc deposited at the Y-12 SLF I1 dirt fi l l  area annually. The SLF I1 is scheduled to be closed 
when the new Industrial Landfill V is opened early in 1994. ORNL has established rccycling 
programs for whitc paper, cardboard, toner cartridges, and aluminum beverage containers to 
reduce the amount of solid sanitary waste disposed in the Y-12 SLF 11. 

Liquid sanitary waste includes nonradioactive waste streams that are discharged, 
either directly or following treatment, to WOC. O W L  sourccs include Sewage Treatment 
Plant effluent from Bethel and Melton Valleys, area runoff of rainwater, and CYRTF 
effluent. 

by an aerobic digestion process. The O W L  Sewage Treatment Plant, operated under 
BRNL’s NPDES permit, produces a sludge that is dewatered on sludge-drying beds. Influent 
to the Sewage Treatment Plant can occasionally contain radioactivity owing to contamination 
from the laundry. Options are under review including routine laundry discharge to the 
LLLW System as needed per routine sanipling. 

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

Approximately 757,000 L/d (-2.0 x 10’ gal/d) of O W L  sanitary sewage is treated 

Most of the Storm Sewer System is constructed of reinforced concrete piping and 

Decommissionin of ~ a d ~ ~ ~ ~ ~ ~ v e ~ y  Conta inatedl Facilities 

ORNL has many radioactively contaminated facilities that are awaiting 
decontamination and decommissioning (D&D) and must be managed in a manner that 
protects the public health and safety and the environment. Also, new and existing facilities 
will eventually require D&D some time in the future. In general, D&D activities are 
concerned with facilities such as reactors, hot cells, processing plants, some LLLW storage 
tanks, and other structures whose demolition is likely to result in health and safety and 
environmental impacts if sufficient controls are not exercised. 

O W L  waste management activities associated with decornnsissioning of 
radioactively contaminated facilities can be divided into four areas: operational facilities, 
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inactive or surplus facilities, future facilities planning, and D&D activities. Radioactively 
contaminated facilities that are currently operational are the responsibility of the li,ne 
management organization operating the facility. Funding for the operation and maintenance 
of these facilities is provided by various program organizations within DOE. 

surplus facilities. The overall strategy for the management of these inactive facilities is (1) to 
maintain and to monitor these facilities to ensure that the radioactivity is contained in a 
manner that limits exposure to personnel and the general public and protects the 
environment from potential hazards and (2) to plan for D&D of these facilities. 

compliance with approved health and safety standards and (2) to decommission facilities in 
accordance with the requirements set forth in an approved environmentai compliance plan. 
Several O W L  facilities have undergone D&D over the past 5 to 10 years, and several DAD 
projects are currently in progress. Planning for D&D will be an integral part of the design of 
all future facilities at OWL.  

ORNL, which has been an operational site since the 1940s, has approximately 70 

The goals of D&D are (1) to decontaminate facilities to the extent necessary for 

MAJOR ACCOMPLISHMENTS AND SIGNIFICANT REGULAI'ORU AND 
ENVIRONMENTAL ISSUES FOR FISCAL YEAR 1993 

In FY 1993 WMRAD participated in, conducted, or supervised a wide diversity of 
environmental and waste management activities. The major operational activities included 
the storage, treatment, and handling of -830 million L (-220 million gal) of liquid waste 
regulated under the Clean Water Act and 14,000 m3 (500,000 ft') of solid waste covered 
under RCRA and/or DOE Order 5820.2.4. Of the solid radioactive waste, 1484 m3 
(53,000 f?) was nonretrievably disposed of in accordance with DOE Order 5820.2A. The 
remaining activities can generally be characterized as operational support, progrm and 
project management, waste reduction and minimization, and other environmental activities. 

Several reporting mechanisms are used by WMRAD to communicate 
accomplishments, status, and concerns to DOE, the ESWMO, and ORNL management. The 
information contained in these reports is usually in bulletized, discrete form. The most 
relevant and significant of the items reported by WMRAD in FY 1993 follow: 

Transuranic Waste 

Completed and issued the Nuclear Fuel Services (WFS) Waste Parameter Verification 
Program. 
Finalized and issued the Waste Acceptance Criteria (WAC) for NFS wastes (WMRA- 

In support of W€PP development, began preparing the pilot-scale Wiped Film Evaporator 
for testing of simulated MVST liquids and sludges. 
Performed the annual program audit of the ORNL TRU Certification Program as required 
in the TRU Quality Assurance Plan. Activities covered included seven generator 
programs, the WMRAD Document Management Center, training, the WMRAD 
Certification Group, and WEAF. 
Evaluated TRU waste projections from the Isotopes Shutdown Program, Environmental 
Restoration Program, and the Decommissioning and Decontamination Program. These 
will be combined with projections from off-site generators and active ORNL TRU 
generators to assess storage capacity requirements. 

WMPC- 106). 
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Developed a response to TXE-HQ status of site handling of 1'RU >10 nCi/g and 
4 0 0  nCi/g, 
Started up pilot-scale Wiped Film Evaporator testing using surrogate MVST supernatant. 
Completed the first pilot test phase for the Wiped Film Evaporator in support of WHPP 
design. Surrogate MVST supernatant was tested to evaluate operating characteristics of 
the Wiped Film Evaporator and to determine the maximum volume reduction obtainable 
for MVST supernatant. Internal inspection of the Wiped Film Evaporator revealed 
significant damage of rotor blades and the blade mounting pins after testing of simulated 
MVS'I' supernatant. New blade and pin materials are being evaluated for replacements. 
Received 140 additional CH TRU waste drums from NFS. 

Solid Waste 

Completed and obtained approval for the Coniprehensive Work Plans, Site Safety and 
Health Plans, Quality Assurance Project Plans, and Waste Management Plans for the 
R C M  closures of Buildings 7355, 76598, aiid 7075. 
Submitted Phase IA safety documentation for six moderatehigh hazard hazardous/mixed 
waste facilities and two radioactive solid waste facilities. The Phase IA  safety 
documentation for the two radioactive solid waste facilities was approved by DOE-QRO. 
Completed loading IWMF gad 1, which contains 324 vaults. A total of 131 vaults were 
placed on pad I in FY 1993. 
Initiatcd operations on I W F  pad II. A total of 132 vaults were placed on pad 11 in 
FY 1993. 
Completed evaluation of IWMF expansion. Present location will accommodate up to 12 
pads instead of 6 that were in the original plan. 
Initiated RCRA closure of Buildings 7826 and 7834. A total of 4 of the 48 cells were 
emptied of CW TRU mixed waste. 
Submitted information to DOE-ORQ documenting the retirement of Safety Analysis 
Reports and Operational Safety Reports approved in 1983 and replacement with current 
Safety Analysis Report Update Program safety documentation. 
Initiated efforts to ship SLLW off-site for volume reduction by incineration or 
supercompaction. Shipped a total of 25 m3 (864 ft') in FY 1993. 
Developed SLLW storage/disposal options as a result of changes in SWSA 6 operations. 
Received and initiated NDA and NDE on 132 NFS CH TRTJ waste drums. 
Upgraded Gamma Analysis System (Gamma Assay System Passive). Incorporated ability 
to measure uranium and plutonium isotopics. 
Successfully demonstrated a technique for the examination of MFIR shrouds. The 
technique included the digitization of box real time radiography video output for 
measuring the thickness of cadmium and neutron-capture gamma ray analysis for 
cadm iuni . 
Installed four portable storage structures to provide storage space for -2500 SLLW 
drums. 
Developed uncertainty estimates for the SWSA 6 inventory to be used by FA tcams, 
developed screening criteria, completed source term and surface water modeling, and 
began thc groundwater modeling and uncertainty analysis. 

Liquid Low-Level Waste 

Completed the Acoustic Emission Leak-Testing Feasibility Study for the active tank 
system. 
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Completed a successful full-scale in-cell demonstration of a resorcinol/formaldehyde- 
based ion exchange resin for removal of I3'Cs from a highly alkaline waste solution. 
Cesium (1250 Ci) was removed by the resin. The resin was then successfully regenerated 
using a hydrochloric acid solution. Work was performed by the Radiochemical 
Engineering Development Center (REDC). 
Completed the 1993 LLLW generator survey and updated the database with the new 
information. 
Completed the first phase of pilot testing of treatment methods for simulated NG LLLW. 
Strontium removal by coprecipitation with stable strontium chloride and cesium removal 
with potassium cobalt methods performed well. Solid and liquid separation was shown to 
be very important in the process. 
Completed a study for removal of '%Ru from simulated NG LLLW by an electrochemical 
ion exchange process. The process was moderately successful for removal of the nitrosyl 
form of ruthenium. (The study was conducted by Bradtec-US., Inc.) 
Completed the test program for removal of strontium from simulated NG LLLW using 
crown ether-based materials. Results were promising: decontamination factors ,500 were 
achieved. (The program was administered by IBC Advanced Technologies, Inc ) 
Completed the assessment of options for removal of accumulated sludges fiom the LLLW 
evaporator service tank, W-22. The report recommends additional sludge characterization 
studies, preparations for installation of an alternate evaporator feed line, and simulated 
testing of mechanical sluicing methods using existing pilot test systems and computer 
modeling . 
Continued development of treatment methods for NG LLLW and MVST including the 
use of ( I )  potassium cobalt hexacyanoferrate for cesium removal and (2) sodium titanate 
for strontium removal. 
Continued development studies for pretreatment of nonprogrammatic dilute LLLW for 
potential diversion to the Process Waste System. These studies included developing 
methods for removal of trace quantities of 6oCo, 99Tc, and TRU contaminants. 
Continued development of source treatment methods for the REDC including (1) small- 
scale hot cell testing of a resorcinol-formaldehyde resin for removal of cesium fiom a 
highly alkaline waste, (2) testing or inorganic sorbents for removal of cesium and 
ruthenium from an acidic waste, and (3) sampling and characterization studies for REDC 
combined waste in tank F-126. 
Continued development of treatment methods for NG LLLW and MVST supernatants 
including ( I )  a study of solid/liquid separation after the use of potassium cobalt 
hexacyanoferrate for cesium removal, (2) a study of an improved method for removing 
90Sr by using coprecipitation with stable strontium chloride instead of sodium titanate 
sorption, and (3) a subcontract award to Bradtec-U.S., Inc., to test an electrochemical ion 
exchange process for removing lo6Ru from simulated NG LLLW. 
Completed 1 year of operation for the MVST In-Tank-Evaporation Project. The results 
exceeded expectations by achieving an operational availability of 92% and evaporating a 
total of 77,222 L (20,400 gal) of excess water fiom the MVST supernatants. 
Began preparing for pilot-scale testing of new treatment methods for NG LLLW using 
test systems at the WTTF. 
Awarded a subcontract to IRC Advanced Technologies, Inc., for testing crown 
ether-based materials for removal of '"Sr and '06Ru from simulated FIG LLLW. 
Completed the WC-10 pump pit upgrade. 
Conducted leak tests on tanks WC-2, WC-3, and WC-19 using the Operator Diagnostic 
Unit. 

xxxi 



Installed a replacement W-12 transfer line and provided justification for return to sewice 
as a Category C tank. 
Repaired the We-10 Tank Farm discharge line, briefed regulators, submitted 30-day 
report, and received regulator approval for return to sewice. 

Achieved compliance with aisle space regulations in hazardous and mixed waste storage 
facilities. The schedule for shipments to the Oak Ridge K-25 Site was accelerated, and 
container storage configurations were revised. 

* Completed replacement of tent structure covering the 7507W pad. 'The facility contains 
-328 208-L (55-gal) mixed waste drums. 
Completed thc four remaining Tiger Team Action Items relating to operations in 7507W. 
The specific items addressed included appropriate waste segregation, waste secondary 
containment, facility waste location maps, md additional fire protection. 
Continued preparations for shipment of hazardoudmixed waste to the Oak Ridge K-25 
Site for storage. In FY 1933 a total of 746 drums [121,109 kg (267,000 b)] of 
hazardoudmixed waste were shipped to the Oak Ridge K-25 Site. 

Process Waste system Upgrades 

Hcgm cold-testing sf  a rmv zeolite test system installed in the Wastewater Treatment 
Test Facility (W TTF). 
Began preparing for bench-scale studies to determine zeolite capacity for heavy metals 
removal. 
Continued development studies for process wastewater that included (1) startup of new 
zeolite test sysZems at the WTTF using actual process wastewater and (2) mathematical 
modeling of multicompornent ion exchange for the zeolite/process wastewater to predict 
zeolite loading capacity and mass transfer zone length. 
Regap procurement process for leasing a commercial ion exchange system for 
demonstration of process wastewater treatment using zeolites. 
Completed an independent analysis (by AquAeTer, Inc.) of the OMNIA PWS to 
recommend design changes for meeting new and niorc stringent NPDES permit limits. 
Rccommended for further evaluation were (1) improved methods for removal of heavy 
metals at the NRWTP and (2) alternate discharge points wherc a larger receiving stream 
would raise the valuc of the end-of-pipe dischargc limits. 
Leased a commercial ion exchange system and placed the system equipment in the 
containment area surrounding the Bethel Valley storage tanks. The system will be used to 
demonstrate the use of zeolite for removal of strontium and cesium from process 
wastewater. System hookup i s  in progress. 
Developed a simple mathematical niodel for calculating strontium breakthrough for 
zcolite using the Rosen long-bed solution o f  the partial diEerential equations for fixed- 
bcd column operations. The model successfully represented the data and predicted the 
mass transfer zone lengths from five experimental zeolite tests, 
Completed a database containing all the analytical data from Process Waste System 
sampling activities for the past 3 years, A user manual for operating the database is being 
prepared. 
Initiated the readiness review process for the Evaporator 2A-2 Replaceinent Project and 
the WC- 10 P i m p  Pit Maintenance Modification Project. 
Emptied inactive LLLW tank WC-17 and removed sludges. 
Completed specifications for a new spare evaporator. 
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Completed replacement of six NRWTP feed pumps. 
Obtained approval for the installation and operation of a carbon dioxide system that 
controls the pII of IWMF water runoff to below 9.0. This eliminates the need for 
collecting and trucking IWMF pad water runoff to the Process Waste Treatment System. 
Redesigned the in-line mixer system at the PWTP and installed a new system. 
Replaced instrumentation to the PWTP Processing System. 

Gaseous Waste 

Conducted a survey and evaluation of the need to continue operation of a caustic venturi 
scrubber on the Off-Gas System. 
Replaced the Motor Control Center for the 3092 Central Off-Gas System. 

Industrial and Sanitary Wastes 

Prepared revision of the Industrial Waste Control Plan and continued monitoring of 
program implementation. 
Completed production of a training video as part of the industrial waste control activity. 

Waste Reduction 

a 

0 

a 

* 
a 

a 

a 

a 

Identified a commercial outlet for the recycle of telephone books and implemented a 
phone book recycling initiative that was conducted in February. 
Prepared a summary of the recycling effort for the calendar year to date (through 
September): paper, 100,743 kg (222,100 Ib); cardboard, 100,452 kg (221,460 lb); and 
aluminum 2,694 kg (5,940 ib). 
Modified the REDC Off-Gas Scrubber System operation (Le., from using a 5-nz KOH 
solution to a 2.2-m NaOH solution). This modification not only fhrther reduces the 
amount of LLLW concentrate produced at the REDC but will also aid in future REDC 
waste treatment by eliminating potassium ions that would otherwise interfere with 
processes being developed for removal of 137Cs from the waste. 
Began routinely reviewing National Environmental Policy Act (NEPA) documentation for 
waste minimization aspects. 
Initiated efforts to implement a photographic waste silver recovery program. 
Arranged for shipment off-site and recycle of 125 laser printer toner cartridges. 
Completed and issued a revision of the ORNL Waste Reduction Program Plan, which 
addresses FFCA requirements, Tennessee/U.S. DOE Oversight Agreement requirements, 
and DOE waste minimization crosscut. 
Established interface with the AVID Custodial Evaluation Committee to include in the 
next AVID agreement products made from recycled material that have lower toxicity and 
that produce less waste. 
Initiated work with HFlR to evaluate recycling of lead shielding [9,979 kg (22,000 lb)] 
associated with removalheplacement of a leaking prefilter tank. 
Identified users (through Swap Shop) for 416 L (1 10 gal) of ethanol, one drum of Freon, 
and 20 L (5 gal) of H,SO,, which eliminated the handling of these materials as hazardous 
waste. 
Continued recycling efforts during FY 1993 at ORNL. The results are as follows: paper, 
172,365 kg (380,600 Ib); cardboard, 157,306 kg (346,800 Ib); aluminum, 3,719 kg 
(8,200 lb); phone books, 3,538 kg (7,800 lb); and toner cartridges, 352 total. 
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Initiated an effort to ship 158,757 kg (350,000 Ib) of salvaged scrap metal to Scientific 
Ecology Group, Inc., an off-site subcontractor, for processing. The first shipment of 
9,457 kg (20,859 Ib) was raade August 6.  
Shipped initial loads of  fly ash from the ORNL Steam Plant to a cement-manufacturing 
plant. Diverting the coal ash will reduce ORNL’s disposal of sanitary waste by an 
estimated 10 to 15% annually. 
Presented elements of the Waste Reduction Program to the 1DEC during their June audit 
of the Hazardous Waste Program; no deficiencies were identified. 

Certifieatio 

Prcscnted an overview of O W L  SLLW cer4irtcat~on/c~aracter~~ation at a DOE PA Task 
Team workshop. 
Began delivery of a training module specifically for generator certification officials. 
Developed a draft MmardousMixed Waste Certification Program Plan that is being 
reviewed internally by WMRAD. 
Developed a revision to SWSA 6 WAC to rcflcct Tennessee Oversight Agreemen-driven 
changcs to solid waste operations activity. 
Developed an assessment of the number of WAC needed to encompass the storage, 
treatment, and disposal facilities at ORNL. 
Continancd to support ESLVMO activity by participation in the NDA and NDE 
Performance Improvement Process Team evaluating characterization and verification 
facilities. 
Issued WAC €or RH SI,LW storage. 
Completed sriweillances of all O W L  SLLW generators. 
Developed and iraitiated use of a uniform Reqwst for Disposal. Completed a pilot 
program with selected O W L  generators. Conducting generator training on using new 
Request for Disposal. The new form is scheduled to be in full use by the end of 1993. 
Developed draft Ham;ardoms and Mixed Waste Certification Program Plans and issued 
these for review 
Submitted WAC €or TMU waste received at ORNL from off-site. 

Strategic Plaaanin and Operations Support 

Initiated a Sclf-Assessment of the status of implerncntstion of DOE Order 582024. 
Continued dcvelopment of the O W L  Waste Manqyeinent Lorg-Range Plan in support of 
previously developed strategic objectives. 

ESWMO activity to develop the strategy for future management of LLW on 

Continued support o f  ESWMO deiiverables and initiatives relating to the LDR FFCA and 
the FFCAct. 
Issued a draft needs-driven assessment of O W L  TRU wastc management strategy for 
review and comment in response to questions from the DQE-HQ Task Force on WHPP. 
Completed the storage and disposal strategy for O W L  SLLW. 

Completed construction on two FY 1989 general plant projccts: Manhole Monitors 
Process Waste and Hydraulic Ikad Measuring Stations. 
Made significant progress on construction of the Transported Waste-Receiving Facility. 
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leted decontamination at the ~ ~ o n ~ t o r ~ ~ ~ g  arid Control Station. Construction is 
nearing completion. Construction of external piping associated with this station is 
complete. 
Completed construction associated with LLLW piping for laboratories and hot cells 1 
through 4 in Building 2026. 
Obtained approval of NEPA documentation-DOE-OR0 milestone was satisfied. 
Initiated long-lead procurement--DOE-IHQ milestone was satisfied. Completed four 
equipment specifications. 
Received DOE-QRO approval of the Systems Requirements Document for the Process 
Waste Treatment Facility Project. 
Transmitted four preliminary proposals to DOE for approval. Issued six Design Review 
Packages. Completed two designs. 
Initiated construction on the NFS Storage Facility and the WEAF upgrade. 

PLANNED ACTIVITIES 

Activities in this category include long-range and strategic planning, operational 
continuity planning and support, and NC waste evaluation and pilot plant testing. The more 
significant activities identified in the FY 1994 Current Year Work Plan follow: 

Liquid Low-Level Waste 

Provide regulatory compliant operation of the LLLW Collection, Transfer, Evaporator, 
and Storage System. 
Complete Phase I1 of the cathodic protection upgrade and initiate Phase 111. 
Update the LLLW database per Chap. I11 of DOE Order 5820.2A. 

Transuranic Waste 

Complete RCRA closures of Buildings 7826 and 7834. 
Complete examination of CH TRU waste drums received from NFS. 
Evaluate use of the in-cell drum compactor at the REDC for RH TRU waste. 
Evaluate RH TRU waste drum loadout at the REDC. 
Prepare an on-site CH TRU waste drum repackaging action plan. 
Continue development of a Request for Quotation for remote examination and assaying of 
RH TRU waste. 
Continue development on the Wiped Film Evaporator for treatment of tank sludge. 
Continue development work on a microwave melter for treatment of tank sludge. 
Prepare a report on TRU waste inventory at ORNL. 
Prepare a report on contingency planning for O W L  TRU waste storage facilities. 

Mixed Waste 

Continue shipments of hazardoudmixed waste to the Oak Ridge K-25 Site for storage. 
Continue to provide DOE input required for approval to resume off-site shipments of 
hazardous waste to commercial treatment, storage, and disposal facilities. 
Expedite construction of hazardous/mixed waste storage facilities. 



Solid Low-LeveQ waste 

Continue shipping SLI,W off-site for volume reduction by incineration or 
supercompaction. 
Complete construction of I W F  pads 111 and IV. Initiate operations on IWMF pad HI. 
Complete an upgrade of WEAF (Building 7824). 
Complete disposal of wastes from WAGS 1 1 and I 3  to support environmental resteration 
efforts 

Industrial asad Sanitary Wastes 

Complete lining of the existing sewer collection grid and sealing of manholes. 
Complete revitalization of sludge-drying beds. 
Complete construction of the suspect waste acciamulation pad. 

Gaseous Waste 

Conduct an evaluation of long-term operation of all WMRAD Gaseous Waste Systems. 
Develop a Memorandum of Understanding designating facility ownership and operations 
and mainternance responsibility among divisions at ORNL. 

Planning 

Issue the O W L  Wasre Management Long-Range Plan and support the FFCA Waste 
Storage Plan, the Waste Trcatment Plan, and the Waste Treatment Strategic Plan. 
Revise the 0 L LLLW and TRU Waste Strategic Plans. 

General Plant Pre3jects 

Continue to identify and to develop environmental projects (Environmental Projects 
Section). This activity will be performed in accordance with long-range strategies for 

gement within O W L .  

Complete the Detailed Design for the upgrade to the PWTP. 
Prepare a Conceptual Design Report for the PWTF. 

Federal Facilities Agree 

Complete construction of Building 3525 (FFA LLW GPP). 
Complete construction of Building 3019A (FFA compliance GPP). 
Submit to the EPA/TDEC/DOE written design demonstrations showing that existing 
LLLW lines with secondary containment meet, or can be retrofitted to meet, FFA 
standards. 
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Waste management requirements at Oak Ridge National Laboratory (ORNL) are 
imposed by federal and state regulations as well as Executive and U.S. Department of 
Energy (DOE) orders. The Atomic Energy Act of 1954 as amended (AEA) and the Resource 
Conservation and Recovery Act of 1976 as amended (RCRA) are the primary drhing 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 R C M ,  the U S .  Environmental Protection 
Agency (EPA) is given the responsibility for a nationwide program that regulates most 
aspects of hazardous waste management. The state of Tennessee has been authorized to 
administer the hazardous waste management program. ‘Ilie EPA also regulates the handling 
of polychlorinated biphenyls (PCBs) under the Toxic Substances Control Act (TSCA). 

DOE Order 5820.2A, the principal regulation that governs tnanagement of 
radioactive waste at ORNL, establishes requirements to ensure that all DOE operations 
involving management of radioactive waste, waste by-products, and surplus facilities are 
conducted in a manner that will ensure protection of public health and safety in accordance 
with DOE Orders 5480.1B and 5400.5. DOE Order 5820.2A has four major subsections that 
address specific procedures and requirements related to decontamination and 
decommissioning (D&D) of surplus facilities. Several other DOE orders referred to in DOE 
Order 5820.2A have supplemental and related requirements. This plan complies with DOE 
Order 5820.2A, Chap. VI, and provides a comprehensive description of current O W L  waste 
management activities and strategies. 

1.1 OBJECTIVES 

Waste management operations are activities that minimize, store, treat, and dispose 
of all radioactive, hazardous, mixed, and conventional wastes generated as a result of 
(1) operations at active facilities and (2) D&D and environmental restoration activities at 
inactive facilities. These operations are based on a series of waste management ob-jectives. 
The objectives of the O W L  Waste Management Program are: 

to manage the storage, treatment, and disposal of  solid, liquid, and gaseous wastes in a 
timely and cost-effective manner that ensures the health and safety of the on-site 
personnel and the protection of the public and the environment; 
to ensure that the generation of all wastes is minimized to the extent reasonably 
achievable; and 
to ensure that the storage, treatment, transportation, and/or disposal of all wastes meet or 
exceed all applicable federal, state, and local environmental, safety, and health regulatory 
requirements. 

This plan describes how the ORNL Waste Management Program is conducted, 
identifies which waste management facilities are being used to manage wastes, indicates 
what forces are acting to change current waste management systems, discusses what 
activities are planned for FY 1994, and relates how all these activities are documented. 
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DOE Order 5820.2A requires that O W L  submit to the DOE Oak Ridge Operations 
Office (DOE-ORO) an annual report outlining its wastc management activities for thc 
minimization, storage, treatment, and disposal of waste. I n  fiilfillment of this requirement, 
this plan also providcs a ready reference of thc O W L  Waste Management Program for 
internal and external use. 

1.3 SCOPE 

Addressed i t a  this plan are all applicable requirements of DOE Order 5820.2A and 
other applicable DOE orders pertaining to waste management activities for low-level 
radioactive, transuranic (TRU), hazardous, and mixed wastes. Although not specifically 
required by DOE Order 5820.2A7 this plan ~ S Q  addresses special case (SC), industrial, and 
sanitary wastes. ORNL does not generate high-level waste but does store a small quantity as 
SC wastes. O W L  generates small volumes of waste containing naturally occurring and 
accelerator-produced radioactive material. (NARM). NARM wastes at O W L  are managed as 
low-level waste (LLW) in accordance with DOE Order 5820.2'4. 

This plan is organized in nine primary sections aiid has three supporting appendixes. 
The first two sections provide basic information about the ORNL site arid the principal 
organizations at ORNL and DOE-OR0 involved ia waste management activities. The 
remaining sections address the management of the various types of wastes (i.e., radioactive, 
hazardous, mixed, industrial, and sanitary), provide an overview of the decommissioning of 
radioactively contarninated facilities, and discuss environmental monitoring and waste 
management support activities at ORNL. Each section provides an overall summary of the 
waste categorization, a generic description of the characteristics of the wastes, the status of 
current and future plans for storage, treatment, and disposal of the wastes, and the 
compliance status and information regarding the support functions employed for each waste 
category. Appendix A provides an update to the original implementation summary since 
issuing the Oak Ridge National Laboratory Implementation Plan for DOE Order 5820.2A. 
Appendix B provides an updated listing of principal OEWI, waste management documents 
generated since issuing the implementation plan. Appendix C lists the ORNL storage, 
treatment, and disposal facilities, along with the status of each, and includes information on 
wastes in temporary staging as well as those in long-term storage modes 

1.4 REGULATORY REQUIREMENTS 

Operations programs must comply with the federal and state statutes and regulations, 
tlac AEA, and DOE orders. The major federal and state statutes applicable to waste 
management operations are summarized in the following paragraphs. 

RCRA, as amended by the I4;lZardous and Solid Waste Amendments of 1984 
(I ISWA), regulates the advities associated with hazardous waste management. Its primary 
objective is to protect human health and the environment; its secondary objective, to 
conserve valuable material and energy resources. RCRA requires cradle-to-grave tracking of 
hazardous waste. Those hazardous waste disposal sites that were closed or abandoned before 
November 19, 1980 (effective date of RCRA regulations) are regulated tinder the 
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Comprehensive Environmental Response, Compensation, and Liability Act of I980 
(CERC LA). 

Persons (including a federal facility) who generate, transport, treat, store, or dispose 
of RCRA hazardous waste, as well as persons who produce, burn, distribute, or market any 
hazardous waste-derived fuels or store regulated substances in underground tanks, must 
comply with RCRA by notifying the EPA or authorized states of their activities. A s  
amended by HSWA, RCRA Sect. 3004(u) requires corrective actions for releases of 
hazardous constituents. RCIPA Sect. 3004(v) mandates off-site corrective actions. Thc RCRA 
provisions for corrective actions overlap to some degree with CERCLA provisions-creating 
the need for coordination of RCRA and CERCLA activities. 

The state of Tennessee is authorized ( 1 )  to administer its own K C M  program in lieu 
of the federal program (new RCRA regulations that become effective after the authorization 
date must be adhered to pending issuance of corresponding statc regulations) and (2) to 
regulate mixtures of hazardous and radioactive wastes, The Tennessee I-Tazardous Waste 
Management Act and its implementing regulations are administered by the Tennessee 
Department of Environment and Conservation (TDEC), Division of Solid Waste 
Management. EPA Region 1V administers the federal RCRA program including certain 
HWSA provisions that have been enacted by the TDEC. 

more than 50 ppm of PCBs. These regulations apply to Waste Management Operations 
projects involving PCBs. Martin Marietta Energy Systems, Inc., policy is to regulate the 
storage and disposal of materials containing greater than 2 ppm of PCBs. 

CERCLA, as amended by the Superfund Amendments and Reauthorization Act of 
1986 (SARA), 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 
brozd class of potentially responsible parties and establishes the funding (the “Superfund”) 
that 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 compleled 
cleanup. 

operating vessels and facilities. In general, any releases of a reportable quantity of 
“hazardous substances7’ must be reported, and the responsible party must clean it up. A 
“hazardous substance” i s  anything included on a “list of lists” compiled by referring to the 
four major environmental statutes including the Clean Air Act (CAA), the Clean Water Act 
(CWA), RCRA, and TSCA. As a result of the incorporation of the CAA into CERCLA, 
CERCLA regulates releases of radioactive source, special nuclear, or by-product material. 
The EPA is authorized to expand the CERCLA list by adding compounds or mixtures that, 
when released into the environment, may present substantial danger to public health QX- 

welfare or the environment. 
Section 105 of CERCLA states that the government’s cleanup activity must be 

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

S A M  amended CERCLA by inter uliu (adding provisions specifically aimed at 
federal facilities) and by increasing EPA enforcement authority. As amended by SARA, 

TSCA regulates, among other things, the use and disposal of materials containing 

CERCLA also imposes reporting requirements on owners and operators of currently 
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CHRCEA provides the framework for determining cleanup standards, schedules, and 
evaluation of remedies. 

The Oak Ridge Reservation ( O m )  was placed on the NPL December 21, 1989. 'The 
Federal Facilities Agreement (FFA) between EPA Region TV, the TDEC, and DOE requires 
OlRa clcanups to be conducted in cotnpliance with both RCRA and CEMCL,A/SARA. 'The 
FFA, which became effective on January 1, 1992, is intended to satisfy the requirements for 
an interagency agreement under Sect. 120 of CERCLA. 'The agreement establishes a 
procedtd framework and schedule for developing, implementing, arid monitoring 
appropriate response actions at the site in accordance with CERCLA, the NCP, the National 
Environmental Policy Act of 1970 (WEPA), and Tennessee law. The agreement contains 
provisions for coordinating responsc actions under CFXCIA, RCRA, and applicable state 
laws. Specifically, the agreement establishes requirements for perfuming Remedial 
Iiivestigat~on/~easi~~l~ty Studies and identifies the nature, objective, and schedule of response 
actions to be taken at the site. The agreement provides the basis for thc creation of operable 
units and the innplementatima of final remediation actions. The agreement also establishes 
requirements fox underground liquid low-level waste (LLLW) tank systems to ensure 
structural integrity, containnient and detection of releases, and source control for LLLW tank 
systems pending final remedial action at the site. 

Effective May 13, 1991, DOE entered into an agreement with the state of Tennessee 
regarding DOE'S provision of financial and tcchnical support for state oversight activities. 
The TennesseeKJ.S. DOE Oversight Agreement (TOA) applies to TTXC participation in the 
FFA for environmental restoration of the ORR, oversight, monitoring, access, and 
emergency response initiatives to ensure compliance with applicable environnaental laws and 
regulations. ORNL is obligated to a number of action items including a source 
reeductionlzero discharge study, an air emissions inventory, waste and residue 
characterization, and others, 'Ihrough this agreement the state of Tenrnessee has become a 
major stockholder in fitture operations at all O M  sites, including ORNL. Strategic planning, 
waste operations, and environmcntal, safety, and health activities will all receive significant 
inpint from the State as they assumc their role imdcr the TOA. 

Effective June 12, 1932, DOE entered into a Federal Facilities Compliance 
Agreement (FFCA) with the BPA to ensure compliance by DOE with land disposal 
restrictions under R C M .  The FFCA bccame necessary because many of the radioactive 
mixed wastes (mixed wastes) generated by DOE sites (including O W L )  had no available 
treatment capacity, resulting in a noncompliance situation. The FFCA dictates the steps 
rcquiaed to bring O M  facilities irito compliance with respect to the management of mixed 
wastcs. 

environniental impact of major federal actions that may significantly affect the environment. 
These concerns are addressed in documents such as Environmental Assessments or 
Environmental Impact Statements, which are made available to the public and are circulated 
to other intercsted agencies. Secretary of Energy Notice 15-90 provides guidance for 
developing NEPA documentation. DOE Notice 5400.4 establishes 13OE polky on integrating 
NEPA and CERCT ,A processes for Environmental Restoration Program projects. NEPA 
implementation procedures to be used by DOE werc promulgated in the Federal Register on 
April 24, 1992. 

The CAA Is a comprehensive and complex federal statute designed to prevent and to 
control air pollution from stationary and mobile sources, The CAA authorizes the EPA to 
establish national standards fw 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 

NEPA requires every federal agency to address publicly (prior to initiation) the 
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standards are already being met. Permits are required for specific air emissions. CAA 
requirements may also become Applicable or Relevant and Appropriate Requirements 
(ARARs) for CERCLA cleanups. Radionuclides are also regulated under the CAA and 40 
CFR Pt. 61, Subpart H. 

Air emissions from ORR facilities are managed in accordance with DOE Orders 
5400.1, 5400.5, 5480.1A, 5480,3B, 5480.4, and 5820.2A and guidelines of the CAA as 
regulated by the ‘I1)EC Division of Air Pollution Control. The TDEC has the primary 
responsibility for ensuring compliance with the CAA within the state of Tennessee and for 
protecting and maintaining Tennessee ambient air quality standards pursuant to the 
Tennessee Air Quality Control Act. The TDEC’s Division of Air Quality administers the air 
perniits program. 

CAA issues at the ORR. This agreement committed ORNL to a number of actions including 
monthly reporting, air emission inventories, quality assurance plans, and system upgrades. 

pretreatment standards for discharges into publicly owned treatment works. Facilities, like 
ORNL, that directly discharge wastewaters must obtain a National Pollutant Discharge 
Elimination System (NPDES) permit, C WA 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 i s  controlled through the Tennessee Water Quality Control Act and 
implementing regulations. The NPDES permit program is administered by the Division of 
Water Pollution Control within the TDEC. 

On October 6, 1992, the Federal Facilities Compliance Act (FFCAct) became law. 
’This statute amended RCRA such that the federal governtnent would be liable to all solid 
and hazardous waste regulations in the same manner as private persons and companies. T h i s  
constitutes the waiver of sovereign immunity by the U.S. government allowing civil suits to 
be filed against it by the states and private parties. Some of the provisions of this act include 
a 3-year moratorium on the enforcement of mixed waste and radioactive regulations, an 
inventory of mixed wastes at ail federal facilities, and a listing of available treatment 
technologies for those inventories. It is possible that this act will replace the FFCA as the 
mechanism for establishing compliance in mixed waste on the ORR. However, at this time 
both the FFCAct and the FFCA are being adhered to separately. 

‘Flie Safe Drinking Water Act (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 RCRA and CERCLA. 

activities for which compliance must be cnsured. The bulk of these fall under a series of 
rules identified as Tenn. 1200 rules. 

In May 1992 DOE and the EPA entered into an FFCA to achieve compliance in all 

The CWA sets standards for, and regulates discharges into, suntace waters and sets 

’There are other numerous state regulations applicable to ORNL waste management 

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 impact 
waste management processes as well. 
sunnmarized in the following paragraphs. 

OE orders of significance to waste ~~a~~~~~~~~~~ are 
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DOE Ordcr 5 820.2A 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. The order also requires that 
a Performance Assessment of all aspects of waste management be conducted. 

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 ensure adequate hrnding 
availability. Decommissioning project activities include facility characterization, the 
environmental review process (Le., NEPA, RCRA, CERCLA, and S A M ) ,  and technical. 
engineering planning, which includes a Decommissioning Project Plan. Status reports on 
project activities must be prepared in accordance with DOE Order 1332.1A or 4700.1. 

codifying existing DOE orders. Following is a summary of those rules: 

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

In December 1991 several rules appeared in the Code of Fcderal Regulations 

“Procedural Rules for DOE Nuclear Activities” (10 CFR Pt. 820) sets forth the 
procedures to govern the conduct of persons involved in DOE nuclear activities and, in 
particular, to achieve compliance with the DOE Nuclear Safety Requirements by all 
persons subject to those require~taents. The subparts of 10 CFR Ept, 820 are “Enforcement 
Process,” “Compliance Orders,” “Interpretations,” “Exemption Relief,” “Criminal 
Penalties,” and “Enforcement of Technical Specifications Operational Safety 
Requiremei~ts.~~ An appendix to 10 CFR Ft 820 is a general statement of enforcement 
policy that includes tables of civil penalties and severity levels. ‘I’his proposed rule was 
finalized effective September 16, 1993. 
“Nuclear Safety Management” (10 CFR Pt. 830) provides rules to govern the conduct of 
DOE contractors and other persons at DOE nuclear facilities. In addition to providing a 
definition of a laonreactor nuclear facility that significantly broadens the nature of facilities 
in that category, and a definition of graded approach, the subparts of 10 CFR Pt. 830 
include “Design,” “Operattions,” and ‘‘Mater;al Management.” Within these subparts are 
28 separate sections. Eleveni of those sec?ions are complete and include subjects such as 
“Safety Analysis Reports,” ‘‘Quality Assurance Requirements,” “’Training and 
Certification,” “Maintenance Management,” and “Conduct of Operations.” Sections that 
are assigned but have no content yet include subjects such as “Configuration 
Management,” “Fitness for Duly,” “Fire Protection,” “lksign CriteriaS” “Criticality 
Safety,” and “Packaging and l‘ransportation.” 
“Radiation Protection for Occupational Workers” (1 0 CFR Pt. 835) establishes radiation 
prekction standards, limits, and program requirements for protecting workers and other 
persons from ionizing radiation at DOE facilities. l‘his rule i s  the most detailed of the 
three published so far, and includes subparts that describe “Radiation Protection 

‘‘Standards for Internal and External Exgosure,” ‘Monitoring in the 
Workplace,” “Entry Control Programs,” “Posting and LJabeling,” “Records,” “Reports 
to Employees,” “Radiation Safety Training,” “Design Control,” “Release of Material 
and Equipment from Radiological Areas,” and “Accidents ard Emergencies, ’’ 
“Radiation Piotection of the Public and the Emironment” (10 CFK Pt. 834) was issued 
on March 25, 1993. DOE is proposing this rule as a primary standard for the protection of 
the public and environment against radiation. The requirements would be applicable to the 
control of radiation ~xposurcs to the public and to the environment from nsnnal 
operations. 
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Postdecommissioning activities involve final chemical and radiological surveys and 
preparation of a project final report. The responsible field organization will compile a 
Project Data Package. Long-term maintenance, surveillance, and other safety controls will be 
provided by the responsible program organization. The decommissioned property may be 
released from DOE ownership according to the requirements of DOE Order 4300.1B. DOE 
Order 5700.6B requires that quality assurance be maintained by using the applicable 
requirements of American National Standards Institute/American Society of Mechanical 
Engineers, NQA- 1, 1983, “Quality Assurance Program Requirements for Nuclear 
Facilities.’’ 

environmental compliance issues by creating a process within DOE for resolving conflicting 
compliance issues. DOE Order 5400.3 establishes DOE hazardous and radioactive mixed 
waste policies and requirements. The order clarifies DOE’S interpretation of the definition of 
“byproduct material” (10 CFR Pt. 962) as it relates to RCRA regulation of mixed wastes 
and establishes the lines of authority at DOE Headquarters 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 RCRFJCERCLA 
processes, and resolving organizational conflict of interest issues for RCRNCERCLA 
contractors. 

DOE Order 5440.1C provides DOE guidelines for developing and routing NEPA 
documentation. DOE Order 5480.3 establishes requirements for the packaging and 
transportation of hazardous materials, hazardous substances, and hazardous wastes. DOE 
Order 1540.1 establishes DOE policies for management of materials transportation activities. 
DOE Order 1540.2 establishes administrative procedures for the certification and use of 
radioactive and other hazardous materials packaging by DOE. 

environmental monitoring, waste minimization, and pollution prevention requirements for 
DOE operation, and DOE Order 5480.1B, along with DOE Order 5400.5, both of which 
outline environmental protection safety and health protection policies and responsibilities. 

DOE Order 5400.214 establishes the DOE requirements for coordinating significant 

Other relevant DOE orders include DOE Order 5400.1, which establishes the 

1.5 OVERALL GOALS 

The goal of the ORNL Waste Management Program is protection of the workers, the 
public, and the environment. A vital aspect of this goal is to comply with all applicable 
state, federal, and DOE requirements. Waste management requirements for DOE wastes are 
detailed in DOE Order 5820.2A, and the ORNL Waste Management Program encompasses 
all elements of this order. Compliance with the requirements of this DOE order and other 
appropriate DOE orders, along with applicable TDEC and EPA rules and regulations, 
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 storage, treatment, and disposal. Steps taken 
to avoid generating waste help decrease risks to on-site personnel, the general public, and 
the environment and reduce operational costs. Another ORNL goal is to provide adequate 
storage, treatment, and disposal capacity for the waste that is expected to be generated. 

storage in an interim retrievable facility until facilities are available for permanent disposal. 
The Waste Isolation Pilot Plant, near Carlsbad, New Mexico, is the designated disposal site 
for TRU waste. 

The goals for managing TRlJ waste include the preparation of the waste for safe 
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2. GENEFUL SITE INFQRMATION 

This section provides the general characteristics of Oak Ridge National Laboratory 
(ORNL) operations: organization and administration, documentation, support activities, and 
site description. 

2.1 ORGANIZATION AND ADMXNISTRATION 

2.1.1 ORNL Mission 

OWL, which is managed by Martin Marietta Energy Systems, Tnc. (Energy 
Systems), for the U.S. Department of Energy (DOE), is one of the nation’s priemier research 
institutions. The primary mission of the Laboratory is to perform leading edge research and 
development (R&D) in support of the nonweapons roles of DOE. Especially important 
elements of ORNL’s mission include performing basic and applied research important to the 
nation, providing unique national user facilities to the scientific and technical community, 
and partnering with universities and industry to improve the nation’s competitiveness 
through technology development and transfer and through contributions to the national 
initiative to improve science and math education. ORNL will accomplish this mission 
through its core competencies: 

* energy production, conservation, and utilization technologies; 
* materials sciences and engineering; 
* physical, chemical, and engineering sciences; 

biological and life sciences; 
environmental sciences and technologies; 

* computational sciences; and 
* manufacturing sciences and technologies. 

2.1.2 Historical Development of Waste Management at ORNL 

Since the beginning of operations at the site in 1943, significant changes have 
occurred in the scope of R&D activities 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 at that time 
formed the nucleus of the multidisciplinary research laboratory that now exists. Similarly, 
waste management requirements have changed over the years. Early waste management 
practices, which left significant environmental concerns unsatisfied, were a product of the 
limited scientific knowledge of the day and the urgency of the early mission. Compliant 
management of waste streams fiom ORNL facilities is now the continuing responsibility of 
DOE and its managing site contractors. 

environmental legislation has been enacted at both the federal and state levels to control 
existing and potential sources of pollution. As a result of this changing regulatory 
environment, the number of inspections, audits, and reviews that have been conducted, 
including an evaluation by the DOE Tiger Team, have increased markedly. These have 
revealed the need to accelerate activities that protect ORNL employees, the general public, 

Over the past decade, awareness of environmental issues has increased, and major 

2-3 



2-4 

a d  thc environment on a more comprel-rensive basis, particularly through standards, 
practices, and procedures that reduce hazards to the environiment, the public, and the 
employee to as low as reasonably achievable. Facilities for treatment of discharges are being 
constructed or upg~tded, and results of earlier disposal practices are being corrected. AGtiOn 
in this area will continue to bring ORNL into greater compliance with current and future 
regulations and guidelines. Effluent monitoring laas been used to aid waste management 
Operations and to ensure the safety of on-site personnel, the general public, anid the 
environment. 

TIOE was estahlished by the Department of Energy Organization Act 
(421 U.S.C. 7431), effective October 1, 1977, pursuant to Executive Order 12009 of 
Seytcmber 13, 1977. The act consolidated the major federal energy functions into one 
Cabinet-level department. Specific DOE responsibilities include: 

developing improvements in our current use o f  energy resources; 
conducting basic research in the sciences underlying efiicient and effectivc energy use; 
protectiirg our society from the possible dangers of the by-products of nuclear plants, 
research medicine, and other applications; 
managing nuclear weapons production for strategic defense needs; 
delivering electric power through five power administrations; 
managing civilian and military getroleurn reserves; and 
overseeing environmental restoration and waste of DOE nuclear and nonnuclear facilities. 

In addition, DOE develops and maintains information on energy reservcs, energy 
production, and possible hture energy needs for use by the private and public sectors. ‘The 
DOE Headquarters (DOE-HQ) organization (Fig. 2.1) includes the Economic Regulatory 
Administration, the Energy Information Administration, and the Federal Energy Regulatory 
Commission, which is an independent regulatory organization within DOE. Programs 
provided by DOE include Energy Research, Civilian Radioactive Waste Management, New 
Production Keactors, Environmental Restoration and Waste Management, Fossil Energy, 
Nuclear Energy, Conservation and Renewable Energy, and Defense Programs. 

provides program policy guidance and manages the assessment and cleanup of inactive 
waste sites and facilities, continues safe and effective waste management operations, and 
develops and implements an aggressively applied waste R&D program to provide innovative 
eiivironmental technologies that yield permanent disposal. solutions at reduced costs. The 
Assistant Secretary provides centralized management for DOE for waste management 
operations, environmental restoration, and applied R&D programs and activities, including 
EM policy and guidance to DOE field offices in these areas. Figure 2.1 shows the different 
offices rcporting to the Assistant Secretary for EM and their titles. The programmatic 
direction from DOE-HQ to thF: DOE Oak Midge Operations Office (DOE-ORO) for waste 
management activities is through the Office of Waste Management (EM-30). The Deputy 
Assistant Secretary for Waste Management utilizes two offices to discharge operational 
(EM-32) and program support (EM-33) guidance. The Officc of Waste Opcrations (EM-32) 
is divided regionally into divisions; Eastern Operations (EM-32 1) provides programmatic 
guidaricc to DOE-OKO. 

The Assistant Secretary for Environmental Restoration and Waste Management (EM) 
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Fig. 2.1. US.  Department of Energy Headquarters: organizational overview. 
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2.11.3.2 DOE-OM0 

DOE-OR0 has placed the overall responsibility for all environmental restoration and 
waste management activities under the Assistant Manager for Environmental Restoration and 
Waste Management (AMERWM). Within AMERWM are three divisions and two site 
offices: Environmental Restoration, Waste Management and Technology Development, and 
Former Sites Restoration Divisions and Weldon Springs Site and Oak Ridge I(-25 Site 
Offices (Fig. 2.2). 

ORNL-DWG 9lM-14682R2 

ASSISTANT MANAGER 
FOR 

ENVIRONMENTAL RESTORATION 
AND 

WASTE MANAGEMENT 

WELDON SPRINGS 
SITE OFFICE 

Fig. 2.2. AMERWM cPrgankzaHon f0r the U.S. Department of Etiergy’s Oak Ridge Operations Ofice, 

Responsibility for overall planning, budget development, and program management 
of corrective activities and waste management operations for radioactive, hazardous, and 
mixed waste rests with the Waste Management and ‘Technology Development Division under 
AMERWM. The Assistant Manager for Energy Research and Development Organization is 
the contractor officer’s representative for ORNL. In addition to A M E R W  and its 
associated responsibilities, the DOE-ORQ Assistant Manager far Construction and 
Engineering is responsikvle for renovations and new construction projects and the associated 
architect engineers and construction managers. 

2.1.3.3 Martin Marietta Ener Systems, Xnc. 

The three sites on the Oak Ridge Reservation (OM)  are operated for DOE by 
Energy Systems. As the operating contractor, Energy Systems manages the environmental, 
safety, and health ( W % W )  programs at the sites and su pods DOE-OR0 in managenlent of 
the oveiall ES&H Program. Enmcrgy Systems has a strong environmental management 
organization that i s  organized to parallel the DOE-QRO Environmental Restoration md 
Waste Management Organization. 

Within Energy Systems, waste management, environmental restoration, and 
decontamination and decommissioning (D&D) are the responsibility of the Environmental 
Restoration and Waste Management Programs. This organization has direct interface with 
the JX)E-OWO A M E R W .  
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At ORNL the Waste Management and Remedial Action Division (WMRAD) is 
responsible for operating the waste management systems in full compliance with all current 
regulations. Although WMRAD reports through the ORNL line organization to the ORNL 
director, it also reports to the Energy Systems Waste Management Organization (ES WMO). 
An organizational overview o f  the Energy Systerns Environmental Restoration and Waste 
Management Programs is shown in Fig. 2.3. 

ORNL-DWG 91M-14681R5 

MARTIN MARIETTA 
ENERGY SYSTEMS 

PRESIDENT 

SENOR 
VICE PRESIDENT 

ORNL DIREC’IOR 
AND 

VICE PRESIDENT 

r I 
OPERATIOF3S 

ASSOCIATE DlAECTOR 

I 
I 

ENVIRONMENTAL RESTORATION 

-,,-----,,--rJ 

DECONTAMINATION AFlD WASTE MANAGEMENT 
DECOMMISSDNING AND REMEDIAL ACTION 

DIRECTOR DIRECTOR 

LEGEND - LINE -- MATRIX 

Fig. 2.3. Organizational overview for the Energy Systems Environmental Restoration, Decontamination 
and Decommissioning, and Waste Managenrent Programs. 

2.1.3.3.8 Energy Systems Waste Management Organization 

The E S W B  reports to the Environmental Restoration and Waste Management 
Programs Vice President. ESWMO has responsibility for implementing Waste Management 
and Corrective Action Program for O M  (Fig. 2.4). The mission of ESWMO covers these 
broad areas: 

* ORR-wide Waste Management Program coordination; 
* program planning and technical support for all radioactive, titimrdous, medical and 

infections, mixed, and sanitary waste operations; 
* waste reduction at Energy Systems facilities; 
* development, coordination, and operation of centralized waste treatment, storage, and 

disposal facilities; 
e budget planning; and 

orting for Waste Management and Corrective Action 
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The ESWMO has also been assigned the responsibility for preparation and issuance 
of radiological Performance Assessments (PAS), as required under DOE Order 5 820.2A, for 
O M  low-level waste disposal sites. The E S W O  assigned the responsibility for developing 
Solid Waste Storage Area (SWSA) 6 and the Interim Waste Management Facility PA to 
W M M D .  

Waste management operations at ORNL are the direct responsibility of W M M D  
(Fig. 2.5). This division is responsible for the continued operation of the radioactive, 
hazardous, and mixed waste management systems at O W L  in a manner that protects the 
health and safety of workers and the general public, minimizes impacts to the environment, 



EWIRONMENTAL MEN. 
ASSESSMENTPRWCUM A H )  HEALTH PROTECWM 

Fig. 2.5. Organization 
D&D-decontamination and 

of the Waste Management and Remedial Action Division at Oak Ridge National Laboratory. S&M--surveillance and maintenance; 
decommissioning; FFA-Federal Facilities Agreement; ER-Environmental Restoration: WAG-Waste Area Group. 
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and complies with all appllicable regulations, rules, and policics. The division is also 
responsihk for remedial action fiinctions that cover surveillance and maintenance (SBM) of 
inactive waste sites and surplus radioactively contaminated facilities and DstD of the 
containinaicd facilities. WMRAD is coinpriscd of ilve line management sections and 
two matrixed programs. 'l'he five sections are Waste Management Operations, Environmeiital 
Projects, Environmental Programs Coordination, Surplus Facilities S&M, and Environmental 
Rcstoration Program ( E M )  Support. The two programs are Waste Management and 
Decontamination and Decommissioning. 

solid waste activities; liquid and gaseous waste activities; coordination, certification, and 
strategy development; environmental project management; trarisuranic (TRU) waste 
management; fiscal analysis and repor-tiag; and active Liquid Low-Level Waste (LLLW) 
System compliance mailagement. This section reports to thc director of W M M D  but is 
programniatically responsible to the director of the E S W O .  The D&D Program is 
responsible for management of the O W L  D&D Program. 

The Waste Management Operations Section is responsible for the management and 
operation of the hazardous, radioactive, mixed, and sanitaiy solid waste systems. It is made 
up of two major departments: the Liquid and Gaseous Waste Operations Jlepartrnent 
(LGWOI)) atnd the Solid Waste Operations Department (S WOD). 

number of ORNE liquid and gaseous waste streams. The liquid waste streams include 
radioactive process waste, radioactive LLLW, and various wastewater streams. The LGWOD 
is not responsible for sanitary liquid waste streams including coal yard runoff, sewage, or 
any liquid waste streanas released to the watershed without treatment. The sanitary liquid 
waste streams arc thc responsibility of the Plant and Equipment Division at ORNL. The 
gaseous waste streanis include those flows in the main ORNL plant area tcrminating at the 
3039 stack. The LGWOD is not responsible for gaseous wastes going to other stacks at 
O W L .  

treatment, recycle, and/or disposal of radioactive, hazardous, mixed, and sanitary solid 
wastes. ORNL waste management facilities include SWSA 5N for TRU and special case 
wastes, the SWSA 6 disposal site for solid low-level waste, the Hazardoushlixed Waste 
Management Area, and other hazardous/mixed waste tanks or facilities. 

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

and long-range planning activities, project tracking, fiscal analysis, and periodic progress 
reporting. Planning documents include the DOE Environmental Restoration arid Waste 
Management Five-Year Plan, Fiscal Years 1994-1998, the supporting Environmental 
Restoration and Waste Management Site-Specijk Plun for the Oak Ridge Operations 
Reservation, and the Current Year Work Plan. 

strategy dcvelopinent and planning for continuity of waste management system 
operations.'rhe major function of this office is to develop viable strategies for the compliant 
management of ORNl, waste operations and to identify the need for the upgrade, 

The Waste Management Program lias programmatic responsibility for seven areas: 

The T,GWQll i s  responsible for thc safe operations necessary for management of a 

The SWOD is responsible for ensuring the proper characterization, storage, 

The Environmental Programs Coordination Section provides integration for strategic 

The Waste Minimization, Planning, and Certification Department provides detailed 
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replacement, and construction of new facilities. This department also develops and maintains 
centra1 programs for waste certification, generator training, and waste reduction. 

The Environmental Restoration D&D, S&M Programs Section, is responsible 
programmatically for all work conducted for the ERP, which includes programmatic 
interfaces with the QRNL site manager of the ERP and the Energy Systems D&D Program 
manager. This section also provides the interface necessary with the ORNL Capital Asset 
Planning Group for surplus facilities support received fiom DOE Energy Research. 

The Surplus Facilities S&M Section is responsible for S&M of the growing number 
of ORNL’s surplus contaminated facilities. The growth of responsibility in this area has led 
to the formation of the ERP Support Section. 

The ERP Support Section was formed in September 1993 to implement w x k  
performed by WMRAD for the ORNL site manager of the Energy Systems Environmental 
Restoration Program. This section will be responsible for activities involving S&M of 
remediation sites. Also, those D&D projects that are closely associated with remediation 
planning and implementation will also be performed by this section. 

The regulatory oversight of waste management systems operations is maintained by 
the ES&H compliance organization shown in Fig. 2.6. Within this organization is the Office 
of Environmental Compliance and Documentation’s Environmental Compliance Section. The 
Environmental Compliance Section provides guidance concerning environmental protection 
standards and regulatory requirements to ORNL staff and management to facilitate 
compliance with those standards and requirements. This group also prepares, or coordinates 
the preparation of, all regulatory permit applications and oversees the negotiation of these 
into operating permits. 

CRNL-UWG 91Mi4868R 

Fig. 2.6. Organization of the Office o f  Environmental Compliance and Documentation at Oak Ridge 
National Laboratory. 

2.2 DOCUMENTATION 

Various documents are developed to guide and to support the Waste Management 
Program at QRNL; the Documentation Management Center (DMC) at ORNL is responsible 
for maintaining current revisions of all waste management documents. Information regarding 
both the applicable documents and the DMC is provided in the following subsections. 

2.2.1 ORNL Waste Management Guidance and S ~ p p ~ r t  Documents 

In addition to the Ouk Ridge Nutional Laboratory Waste Managernen?nl P h v ,  the 
following documents are used to guide and to support the ORNL Waste Management 
Program: 
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the DOE Environmental Restoratiot? and Waste Management Five-Year Plan, Fiscal Years 

the Enviroiimental Restoration and Waste Managmiem Site-Spec@c Plan for the Oak 
Ridge Operations Reservotion (SSP), 
Activity Data Sheets (ADSsj, 
the Current Year Work Plan (CYWPj, 
strategy documents, and 
the Active Sites EnvironrnentaJ Monitop.iizg Prog~arn: Program Plan. 

1994-1 998, 

2.2.1.1 ‘Ihe DOE F i v e - Y e ~  P1 

The DOE Environrnentcrl Restoration and Waste Managemerit Five-Year Plan, Fiscal 
Years I994 -1998 is the cornerstone of DOE’S long-term strategy planning in environmental 
restoration and waste management. The plan captures the results of a comprehensive annual 
planning process that involves tiic entire organization and its stakeholders. The plan is 
revised annually in accordance with the provisions of the National Defense Authorization 
Act to incorporate dcpartmental progress and to reflect changes in planning as more 
definitive cost estimates are developed for those actions required to meet compliance 
obligations. This plan cncompasses all radioactive, hazardous, mixed, and solid sanitary 
waste activities including applied R&L) activities to accelerate the deployment of new 
technologics in achieving better results at lower costs. 

environmental restoration, and waste nianagetnent 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 storage, treatment, and disposal of wastes generated as a result of current 
operations at active facilities. 

This plan encoinpasses three discrete activity areas: corrective activities, 

2.2.1.2 DOE-QRO’s EnviroonmentaP ~ e s t ~ ~ a ~ ~ ~ o n  and 
Waste Manage ent Sitespecific 

The DOE Environmental Restoration and Waste Management Five-Year Plan, Fiscal 
Years 1995-1999, serves as a source document for a detailed site-specific implementation 
plan prepared by DOE-OKO. This plan cncompasses environmental restoration and waste 
management activities at Oak Ridge facilities including ORNE. The OR SSP describes 
FY 1994 activities and provides funding summaries as well as descriptions of organizational 
structures, regulatory issues, reporting requirements, and quality assurance (QA) programs. 
The SSP is the vehicle for participation by affected parties at the regional/local level. It is 
also used by the DOE-OR0 and DOE Headquarters to measure progress in meeting DOE’S 
goal for environmental cleanup, waste operations, and technology development activities. In 
support of the OR SSP, ORNL prepares the QRNL portion, which is then combined with 
portions from the Oak Ridge K-25 Site and the Y-12 Plant. 

2.2.1.3 Activity Data Sheets 

ADSs are used by ORNL to identify all environmental restoration, waste 
management, and corrective action projects; appropriate information on priority and funding 
levels, budget reporting codes, and a short narrative description are provided. ADSs, the 
basic unit of description necessary to develop the Comprehensive DOE Euvironmental 
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Restoration and Waste Munagernent Five-Year Plun, Fiscal Years 1995-1999, will be 
updated annually. The 1995 ADSs were completed by April 1993 to support the 1995 
budget submission. A list of the regulatory drivers is shown in Table 2.1. 

Table 2.1. Oak Ridge National Laboratory waste management Activity Data Sheets 
for FY 1995 and related reeulatorv drivers 

Regulatory driver FY 1995 ADS 

Federal Facilities Agreement, Sect. IX and 
Appendix F 3253, and 3254 

National Pollutant Discharge Elimination System; 
Tenn. Rule 1200-4-5, Water Pollution Control 
Regulations 

Federal Facilities Compliance Agreement (FFCA) 
for National Emission Standards for €lazardous 
Air Pollu(ants-Kndionuclides; Resource 
Conservation and Recovery Act (RCKA) land 
disposal restrictions FFCA; RCRA Part A and 
Part B permits; Tenn. Rule 1200 [l-11-.02; 
1-1 1-.02(3)(e); 1-1 1-.03(1)(b); 1-1 1-.05; 1-1 1-.06; 
1-11-.07; 1-1 1-.10; 1-15; 3-1 through 3-26, Air 
Pollution Control Regulations; and 4- 1 through 
4-5, Water Pollution Control Regulations] 

3101, 3102, 3201, 3203, 3204, 3206, 3251, 3252, 

3201, 3204, 3205, 3207, 3252, 3253, and 3255 

3201, 3202, 3203, 3204, 3205, 3207, 325 1, 3252, 
and 3253 

2.2.1.4 Current Year Work Plan 

GYWPs, prepared for programmatic waste management tasks and corrective 
activities each fiscal year, include the following information: 

* the task description, 
activities to be performed, 

* milestones, 
* resources necessary to perform the task, 
* impacts of not doing the task, and 
* the task budget and spending schedule, 

The budget information provided in the CYWP is developed to be consistent with guidance 
received from the ESWMO and DOE-OW. 

2.2.2 Documentation Management Center 

The DMC maintains quality records for the OKNL Waste Management Operations 
Section (among others) by use of the Documentation Management System (DMS), which 
was conceived, designed, and configured by the DMC to meet DOE Order 5700.6C 
requirements for document control and quality records. The scope and requirements of this 
QA-based system operation are contained in the Wuste Mnagernent (Jpemlions Section 
Procedure, WM-DMC-10 I .  For additional information on the DMS, see Subsect. 9.5 of this 
pian. 
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2.3 SITE DESCRIPTION 

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

2.3.1 Location and Size 

OWL,  one of three industrial complexes located on the DOE ORR, is located in an 
area of hills and valleys -12.87 km (-8 miles) southwest of the city of Oak Ridge in eastern 
Tennessee (Fig. 2.7). The ORR 15,322 ha (38,306 acres) is in a rural setting and is bounded 
by the Clinch Rives and Tennessee Valley Authority (TVA) land on its eastern, southern, 
arid western borders. ORNL is located on the southenr border of the federal Reservation. 

O W L  and its accompanying buffer zone, encompassing 3508 ha (8771 acres), is 
situated almost entirely within the 16.8-km2 (6.5-mi2) White Oak Creek (WOC) drainage 
basin. The central OKNL Complex area i s  located in Bethel Valley (Fig. 2.8), which runs 
approximately in a northeast-southwest direction. Although the valley floor i s  highly 
developed within the central site area, the surrounding terrain is wooded. WOC passes to the 
south of the developcd 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 011 Copper Ridge, south of Melton Valley. A number of O W L  facilities 
including the Biology Division are located at the Y-12 Plant. 

occupy -701 ha (-1754 acres), or -20% of the entire ORNL site. The rcmaining 2806 ha 
(7017 acres), or 80% of the entire O W L  site, is predominantly forested buffer zone. 

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

The central ORNL Complex, the SWSAs, and the outlying facilities (Fig. 2.8) 

Except for the city of Oak Ridge, the land within 8 kni (5 miles) of the ORR is 
predominantly rural and is used largely for residences, small farms, and pasture land. 
Fishing, boating, water skiing, and swimlning are favorite recreational activities in thc area. 

ate location and population (1980 census data) of the towns nearest the ORR 
are Oak Ridge (pop. 28,000); Oliver Springs (pop. 36001, 10.9 km (6.8 miles) to the 
northwest; Clinton (pop. 5300), 16 km (10 miles) to the northeast; Lenoir City (pop. 5400), 
10.9 krn (6.8 miles) to the southeast; Kingston (pop. 44QO), 10.9 km (6.8 miles) to the 
southwest; and Harriman (pop. 5300$, 112.9 km (S miles) to the west. Knoxville, the major 
metropolitan arca nearest Oak Ridge, is located aboilt 40.3 krn (2.5 miles) to the east and has 
a population of about 183,000. Fewer than 5000 people live within 9.7 km (6 miles) of  the 
OlKR center. The TVA Melton Hill an3 Watts Bar reservoirs on the Clinch River form the 
south en^, eastern, and western boundaries of the ORR, and the residential sector of tlne city 
of Oak Widgc foms the northeastern boundary. 
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Fig. 2.7. Area map indicating location of Oak Ridge National Laboratory. 

2.3.3 Site Topography 

Site topography is characterized by a series of alternating, elongated, and parallel 
valley troughs and ridges trending northeast to southwest in general accord with the strike of 

resistant limestone and shale strata, while the ridges are underlain by more resistant 
sandstone, shale, and cherty dolomite formations. 

e underlying rock strata. The valleys have been eroded in areas underlain by the less 
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MELTON VALLEY 

Fig. 2.8. Layout o f  the central Oak Rid e National Laboratory Complex in Bethe! Valley. 

Surface elevations range from -225 m (-740 fi) at the Clinch River to -413 rn 
(-1356 ft) at the crest of Melton Hill. The succession of alternating ridges and valleys in the 
O W L  site area (in order from the Clinch River in the southeast to the northwest) i s  as 
follows: Copper Ridge, Melton Valley, Haw Ridge, Bethel Valley, and Chestnut Ridge. 

2.3.4 Climate 

The Oak Ridge climate i s  typical of the humid southern Appalachian region. The 
local climate i s  noticeably influenced by topography. The prevailing winds, as measured by 
an on-site meteorological tower, are from the southwest and northeast under both stable and 
unstable conditions. Average monthly wind speeds range from 1.6 m/s (5.2 Ws) in October 
to 2.5 m/s (8.2 fVs) in April. Differences in elevation have a measurable influence on the 
changes in climate along a northwest-southeast axis. The average annual precipitation 
measured iii  the Oak Ridge vicinity is 138 cm (54.4 in.), ranging from 94.9 em (37.4 in.) to 
186.9 cm (76.3 in.). A trace or more of SIKW has been reported each winter on record; the 
annual average snowfall is 26.4 em (10.4 in.). 
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2.3.5 Geologic and Hydrogeologic Conditions 

Nine geologic formations (Fig. 2.9) or groups ranging in age fiom Early Cambrian to 
Early Mississippian have been mapped within the ORR. All the formations are of 
sedimentary origin, either chemical (limestone and dolomite) or clastic (sandstone and 
shale). From oldest to youngest, they include the Rome Formation, the Conasauga Group, 
the &ox Group, the Chickamauga Group, the Sequatchie Formation, the Rockwood 
Formation, the Chattanooga Shale, the Maury Formation, and the Fort Payne Chert, 

the WOC drainage basin from northwest to southeast are (1) the Knox Group, a 
predominantly dolomite strata of Cambrian and Ordovician ages underlying Chestnut Ridge 
to the north and Melton Hill and Copper Ridge to the south; (2) the Chickamauga Group of 
Ordovician age, which underlies the main O W L  Complex in Rethei Valley; ( 3 )  the Rome 
Formation, shale, siltstone and sandstone unit of Cambrian age that underlies Haw Ridge, 
separating the main ORNL Complex from the satellite facilities located in Melton Valley; 
and (4) the Conasauga Group, Cambrian-age shales interbedded with limestones and 
siltstone that underlie the waste management storage, treatment, and disposal facilities in 
Melton Valley. 

in places >3Q rn (>lo0 ft) thick. Soils developed on the Rome, Conasauga, and 
Chickamauga are generally thin [i.e., c4.8 m ( 4 6  ft) but somewhat thicker where shale is 
deeply weathered]. Knox residuum is generally thick but irregular. 

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 higli-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 i s  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 1014 Wmin (268 gallmin). No estimate is available for mean 
well yield of domestic water wells in the Knox Group. 

Depth to the water table varies both spatially and temporally. At a given location, 
depth to water is generally greatest during the October-December quarter and least during 
the January-March quarter. In Bethel Valley, depth to water table ranges from 0.30 to 
10.7 m (1 to 35 ft), while in Melton Valley the range is fiom 0.30 to 20.4 m (1 to 67 ft). 
Seasonal fluctuations tend to be greatest beneath hillsides. A seasonal variation of as much 
as 4.6 m (15 ft) has been reported for Melton Valley. The major portion of the indmtrial 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. For more detailed information concerning the hydrologic and geologic conditions 
affecting the ORR, Statzis Report-A Hydrologic Framework jur the Oak Ridge Reservation 
should be consulted. 

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

The rock is generally covered by a mantle of residual alluvia1 and colluvial material 

In the Oak Ridge area the Knox dolomite and the Rome Formation are the principal 
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3. RADIOACTIVE WASTE 

Oak Ridge National Laboratory (ORNL) radioactive waste management activities are 
primarily concerned with transuranic (TRU) waste and low-level wastes (LLW). Small 
quantities of naturally occurring and acceierator-produced radioactive material ( N A N )  are 
generated and managed as LLW. ORNL does not generate high-level waste (MLW) but 
stores a small quantity of special case (SC) waste such as irradiated and spent nuclear fuel. 
Radioactive waste management operations include solid, liquid, and gaseous waste 
management activities. 

3.1 SOLID WASTE 

At ORNL solid radioactive waste is segregated for on-site storage or disposal. The 
decision tree for segregation and disposition of the various types of radioactive waste 
generated at ORNL is presented in Fig. 3.1. 'The following subsections describe the strategy, 

Fig. 3.1. Decision tree for segregation and disposition of solid radioactive waste at Oak Ridge National 
Laboratory. SWSA---Solid Waste Storage Area. 

generic description, and characteristics of the waste and the status of storage, treatment, and 
disposal facilities for TRU, LLW, and SC waste at ORNL. Figure 3.2 shows the respective 
location of the radioactive solid waste treatment, storage, and disposal facilities. 

3.1.1 Transuranic Waste 

TRU waste is defined in DOE Order 5820.2A as radioactive waste that, without 
regard to source or form at the end of the institution control period, is contaminated with 
alpha-emitting TRU radionuclides that have (1) an atomic number >92, (2) half-lives 
>20 years, and (3) an assay concentration ,100 nCi/g. Heads of field offices can also 
determine that other alpha-contaminated waste, peculiar to a specific site, must be managed 
as TRU waste. Waste contaminated with *"Cf, 244Cm, and 233U in concentrations >lo0 nCi/g 
are also handled as TRU waste at ORNL, although they have not been formally declared as 
such by the U.S. Department of Energy Oak Ridge Operations Ofice (DOE-ORO). 

3-3 



Fig. 3.2. Location of radioactive solid waste treatment, storage, and disposal facilities. IWMF-Interim Waste Management Facility, SWSA-Solid Waste Storage Area, 
MVST-MeIton Valley storage tank, WWP-Wesre Handiing and Packaging Plan< EASC-Emergency Avoidmce Solidiffcation Campaign, RH TRU-remote-handled 
transuranic waste, HFIR-High Flux Isotope Reactor, WCCF-Waste Certification and Characterization Facility, ANS-Advanced Neutron Source, HWMA-Hazzdous Wasre 
Management Area, 
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The majority of TRU waste stored at ORNL is from past operations. Currently, 
ORNL produces only small quantities (e.g., -20 m’/year) of  newly generated (NG) TRU 
waste. Most of the existing TRU waste storage facilities at ORNL are located in the north 
area of solid waste storage area (SWSA) 5 (Fig. 3.3) 

3.1.1.1 Strategy 

Since 1970 ORNI, has been segregating and storing solid alpha-contaminated waste 
that meets the TRU definition, pending the development of an approved strategy for 
permanent disposal. The Waste Isolation Pilot Plant (WIPP), located in Carlsbad, New 
Mexico, is the DOE geologic disposal facility for all TRU waste including ORNL’s. TRU 
waste to be shipped to WIPP must be certified in compliance with WHPP Waste Acceptance 
Criteria (WAC). Over the past several years ORNL has been developing the procedures for 
certifying TRU waste for disposal at WPP. 

Disposal at the Waste Isolation Pilot Plant 

According to W P P  WAC, only defense TRU waste will be disposed of at the DOE 
WIPP, a research and development (RBP)) facility for the safe disposal of  TRU wastes 
resulting from defense activities. It is the planned destination for all certified contact-handled 
(CH) and remote-handled (Rw) TRU waste including mixed TRU waste. 

waste shipment. On receipt of waste, WlFP 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 initial 5-year ‘Test Phase for WlPP has recently had a change in strategy. DOE 
has decided to pursue an expanded laboratory test program using radioactive and hazardous 
wastes in lieu of underground tests at WIPP using radioactive waste. The redirection of the 
Test Phase will allow both DOE and the 1J.S. Environmental Protection Agency (EPA) to 
address the disposal certification issues more effectively. A 20-year WIPP operating period 
is planned to follow the successful completion of the Test Phase. 

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

GH TRU waste 

Solid TRIJ waste is segregated and handled based on the radiological dose rate at the 
surface of the waste package. CEi TRU waste is defined in the WIPP WAC as TRU waste 
that has a surface dose rate of 5200 mremk and can be handled by direct means without 
extensive shielding. 

Stored CH TRU waste. ORNL has a significant backlog of stored CH TRU waste, 
the majority of  which is contained in 208-L (55-gal) stainless steel drums; other CH TRIJ 
waste packages include stainless steel drums, overpacks, and some large 1.2 x 1.2 x 1.5 ni 
(4 x 4 x 5 fi) boxes. GW TRU waste is stored in below-grade concrete block facilities 
(Buildings 7826 and 7834) and a metal building (7879) in SWSA 5N. Approximately 
616 m3 (22,000 fit’) o f  CH TRU waste is currently stored at ORNL, which includes about 

over 50 boxes. The strategy for stored CH ‘FKU waste is to certify the 
P WAC and to s t ~ r e  thr; certified waste at ORNI, awaiting shipment to 
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Fig. 3.3. Transuranic waste storage facilities in the north area of Sdid Waste Storage Area 5. 
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WIPP. Because of recent changes in transportation requirements, most of the CH TRU waste 
stored at ORNL will require repackaging. 

NG CH TRU waste. Currently, ORNL has only a few sources of NG CI-I TRU 
waste. The five ORNL facilities that generate this waste are ( I )  Building 7920, the 
Radiochemical Engineering Development Center (REDC); (2) Building 30 19, the 
Radiocheniicai Development Facility; ( 3 )  Building 2026, the IIigh-Radiation-Level 
Analytical Laboratory (HRLAL); (4) 3uilding 5505, the Transuranium Research Laboratory; 
and (5) the Isotopes Area of ORNL. Building 7920 is the largest generator, and Buildings 
2026 and 5505 generate much less, each producing (in some cases) less than one 208-L 
(55-gal) drum per year. The estimated annual CEI TRU waste generation rate is expected to 
be 12 to 15 m3 (400 to 500 ft3/year) from normal facility operations. ‘The strategy for NG 
CH TRIJ waste is to certify the waste for WlPP disposal. For NG CI-I TRU waste the 
generator is responsible for providing a WIPP-certified waste. 

Off-site NG CH TRU waste. Currently, ORNL has only one source of NC CH 
TRU waste from an off-site generator. Nuclear Fuel Services, Inc., (NFS) has a contract 
with DOE to ship 155.7 m3 (5500 d), or 750 drums, to ORNL for interim storage. O W L  
received the first shipment of NFS CH TRU waste on November 19, 1992, and has received 
260 drums through October 6, 1993. 

KH TRU waste 

RH TRU waste is TKU waste that has a surface dose rate of >200 mrernk and must 
be handled by remote means. 

Stored RH TRU waste. The current inventory of KH ‘I’RU solid waste stored at 
ORNL facilities totals 371 waste containers E193 m3 (6830 ft’)] consisting mainly of 
concrete casks. REI TRU wastes are stored in SWSA 5N in a bunker 197 casks at 137.3 m3 
(4850 ft’)] and 27 trenches [200 casks, 72 boxes, and 2 drums at 56 m3 (1980 ft’)] Some 
containers are known to contain lead, mercury, or oil and are considered mixed RH TRU 
waste. The strategy for stored RH TRU waste is to certifL the waste to WIPP WAC by 
retrieving and processing in the proposed Waste tIandIing and Packaging Plant (WHPP). 
The mission of WHPP is retrieval, receipt, characterization, repackaging, certification, and 
preparation for shipping of TRU waste. SWSA 5s contains 108 casks buried in 8 RH TRU 
trenches immobilized with concrete. RH TRU waste stored in trenches in SWSA 5s is 
considered nonretrievable. 

NG RJ3 TRU waste. The majority of NG RH TRU waste is  generated during the 
normal process operations of Buildings 7920 and 7930. The current generation mtte is about 
six casks per year. Decontamination and decommissioning (D&D) and remedial action 
activities will also likely produce RH TRU waste. The strategy for RH TRU waste is to 
repackage at the proposed WWPP and to certify for WIPP disposal. 

TRU siudges 
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Conservation and Recovery Act (KCRA) characteristics conducted in 1990 indicated that all 
the sludges are potentially RCRA hazardous with respect to mercury and lead, and some are 
also potentially RCWA hazardous with respect to chromium and cadmium. The full RCKA 
characterization has not been performed owing to budget limitations. 

NG LLEW System sludges. 'TRU-contamiaated sludges currently being generated at 
ORNL are primarily the result of operations at the REDC (Buildings 7920 and 7930). The 
existing Liquid Low-Level Waste (LLLW) System does not currently have provisions for 
handling TRU-contaminated liquids separate from non-TRU LLLW waste streams. 
Modification of the LLLW System to isolate TRU-contaminated liquid waste is currently 
being studied. 

Past LLLW System sludges. About 475,000 L (125,000 gal) of sludge currently 
stored in the gunite tanks and thc Melton Valley storage tanks (MVSTs) is classified as 
RH TRU waste. The result of waste accumulation from the past 50 years of ORNL waste 
operations, these sludges arc residuals from sluicing operations conducted several years ago 
when the majority of the gunite tank contents were removed for hydrofracture disposal. 
Hydrofiactrire disposal ended in 1984 because of changing regulatory requirements. The 
sludges in MVS'Fs also resulted partly from this process. 

contaminated with TRU radionuclides. Characterization of these sludges has been completed 
for inactive tanks by the Environmental Restoration Program (ERP) and for the active tanks 
by the Waste Operations Program. The ORNL, strategy for stored TRU sludges involves 
removal, solidification, and certification to WIPP WAC in the proposed W W P .  

Also, various active and inactive tanks in the ILLW System contain residual heels 

Buried TRU waste 

Buried 'TRU waste i s  defined as TRU waste disposal prior to 1970. Records from 
that time period indicate several sites where buried TRU is known or suspected: 
(1) approximately 6200 m3 (218,940 ft') of solid 'TRU waste commingled with solid low- 
lcvel waste (SLLW) and disposed of in shallow-land burial trenches prior to 1970 (Le., 
SWSAs 3, 4, and 5); (2) wastes in pits and trenches from past liquid waste disposal 
operations ( i s . ,  four pits and three 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) together with inactive contaminated pipelines; and (4) some 
grout sheets below the New Hydrofracture Facility (NHF) [and possibly below the Old 
Hydrofracture Facility (OMF)] that contain TRU radionuclides. The final disposition of 
buried TRU waste is a part of the Remedial InvestigatiodFcasibility Study currently in 
progress under the Energy Systems ERP and is not specifically addressed in this plan. 
Buried TRIJ waste is not a part of the WIPP mission as currently defined. 

3.1.1.2 Generic description and c araacteristics of waste 

eIlr TRU Waste 

CH TRIJ waste consists o f  miscellaneorir waste from glove box operations (e& 
paper, glassware, plastic, shoe COVETS, and wipzs), discarded high-efficiency particulate air 
(HEPA) filters, and discarded equipment (e.g., glove boxes, processiiig equipment, etc.). The 
majority of the CII TRU waste has a surface dose rate much less than 200 mrem/h. 
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CH TRU waste is generally contained within polyethylene bags inside 208-L 
(55-gal) stainless steel drums. Metal paint cans, plastic buckets, and other similar containers 
are also used to package waste inside the 208-L (55-gal) drums. The flow sheet for handling 
NG CH TRU waste is shown in Fig. 3.4. 

GENEFl4TION 
SITES 

WASTE TRU STORAGE 
TEMPORARY EXAMINATION TEMPORARY FACILITYBLtXS. 

BUG. 7879 FACIUN Bmo.7m 7878, AND 7879 
STOFlAGE - ASSAY STORAGE 7W3, 78)Z. WlPP - 

J .  1 au)o. 7824 

I I 
I 
I I-,,, m FACILITY 

PROCEDURES. 
W A S E  DPERATIW 

PROCEDURES. DATA 
SHEETS, QUAUN 
CERTlFICATlW 

CWCKS 

I 1 
I I 

7572.7574, 
I AND7577 1 
I_----,, I 

L WlPP DATA PACKAGE - - EXISTING FACILITY 
-9 PROPOSED FACILITY 

Fig. 3.4. Flow sheet for handling newly generated contact-handled transuranic waste. WPP---Waste 
Isolation Pilot Plant. 

The current inventory of CH TRU waste at OIRNI, is -2800 208-L (55-gal) drums 
placed in storage facilities or awaiting examination in the Waste Examination and ,4ssay 
Facility (WEAF). Also, a small quantity of CH TRU waste is stored in 50 large 
1.2 x 1.2 x 1.8 m (typically 4 x 4 x 6 ft) boxes but is not restricted to this type package. Of 
the -2800 drums in storage, -90% are known or suspected to contain RCRA materials. 

RH TKU waste 

Solid RH 'TRU waste consists primarily of miscellaneous cell waste (e.g,, paper, 
glass, plastic tubing, shoe covers, wiper, etc.), HEPA filters from off-gas cleanup systems, 
and discarded equipment (e.g., processing racks, vacuum pumps, furnaces). The unshielded 
individual waste packages within the casks typically have radiation levels that measure 
between 10 and 2000 rem/h; the niajority are below 100 remh. RCRA materials in RH TRU 
waste primarily consist of lead that was used as shielding and limited mounts  of mercury 
from discarded mercury vapor lamps. 

diameter by 2.3 rn (7.5 fi) high. Wall thickness of the casks are currently either 15.2 or 
30.5 em (6 or 12 in.) thick, depending on the radiation level of the contents. The majority of 
the RH TRU wastes inside the concrete casks are also contained inside polyethylene bags. 
Smaller waste packages such as 11-L (3-gal) plastic buckets, 3.74 ,  (1-gal) paint cans, and 
1 S.9-1, (5-gal) metal cans are packaged within the polyethylene bags. Also 37.8-L (IO-gal) 

RI-I TRU waste is typically contained in cylindrical concrete casks 1.4 m (4.5 ft) in 
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fiber drums and 114- and 208-L (30- and 55-gal) carbon and steel drums have been used to 
package waste material before placing the waste in concrete casks. The WH TRU waste 
cummtly stored withina SWSA 5N at QRNL consists of 97 concrete casks stored in 
Building 7855 and 200 casks, 72 boxes, and 2 drums stored in trenches (7802N). 

Sludges 

'I'KIJ sludges in storage in the gunite tanks are residual heels from sluicing 
operations between 1980 and 1984 when the majority of the gunite tank contents were 
removed for hydrofractearc disposal at the NHF. The sludges in the MVSTs are a result of 
past hydrofracture disposal and NG LLLW concentrate. I'hese sludges have a relatively high 
water content and a density of about 1.2 to 1.5 g/crn3. The surface dose rates of these 
sludges arc generally near 10 r e d h  (unshielded). The sludges potentially exceed K C M  
limits for lead, mercury, chromium, and cadmium. After solidification the majority of these 
sludges will be certified as MH TRU waste. 'The quantity of RH TRU sludges i n  the gunite 
and other inactive tanks and the MVSTs is estimated to be 475,000 I, (125,000 gal). 

3.1.1.3 Waste assay facilities 

WEAF currently serves as the inspection facility for the examination of CH TRU 
waste and SLLW. W A F  is utilized as a verification facility for data provided by the waste 
generators. A new assay facility that would expand the throughput and efficiency of WEAF 
is planned as a 1995 line item (LI) project. 

CM TRU waste 

'I'he proposed treatment facility for CH TRU waste is WHPP. WE-IPP is discussed 
under the RH 'IRU subsection that follows. WEAF and the proposed Central Certification 
Facility are described in the following paragraphs. 

Waste E ~ a ~ ~ ~ ~ a t ~ ~ ~  and Assay Facility. WEAF (Building 7824), located in 
S WSA 5N, houses equipment for nondestructive examination WDE) and nondestructive 
assay (NDA) of CH I'RIJ and SLLW as well as personnel offices and a control room. NDE 
and NDA equipment located in WEAF includes the real-time radiography (KTK) unit, the 
Passive/Active Neutron Assay System, and the Segmented Gamma Scanner. 

En v i ~ ~ ~ ~ ~ ~ t ~ ~  onitosiRg Constant air monitors operate to detect alpha and 
betdgarnma emissions. An alarm sounds if a preset level of emissions is detected. 

Permitting status. Although WEAF is riot a storage, treatment, or disposal facility, it 
was included in QRNL's RCRA Part A pemit application at the request of the State. 

Facitity status. WEAF is currently operational. 

Central Verification Facility. Design Criteria are being prepared for the Central 
Verification Facility to address the needs of the Oak Ridge Reservation (OM). These 
criteria are being expanded from those developed for the WCCF. This facility would replace 
the WCCF Project for NDA and NDE of CII TRU and SLLW to verify that the WAC for 
storage and disposal of these wastes have been met. It would serve the NDA and NDE 
needs of the entire O M  and would consolidate the scope of the WCCF and other proposed 
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NDA and NDE facilities at other ORR sites. The facility would house the existing NDA and 
NDE equipment for drummed and boxed waste currently located at WEAF and other 
locations around the ORR, and would provide space for needed upgrades to current 
equipment. 

Environmental munitoring. The facility would be equipped to meet applicable 
environmental monitoring requirements. 

Permitting status. The facility would probably be permitted to meet RCRA storage 
requirements similar to W A F .  An Environmental Assessment (EA) would be prepared to 
meet National Environmental Policy Act (NEPA) requirements. 

Facility status. The Centralized Verification Facility is in the planning stage, and no 
location has been selected. A Systems Requirements Document (SRD) and a siting study are 
planned for FY 1994. Documentation already prepared for the WCCF and other previously 
proposed NDA and NDE facilities will be used while preparing the SRD. This facility is 
scheduled to be an FY 1995 LI assuming the SKD is completed and funding is available. 
The estimated project cost is $40M. 

3.1.1.4 Treatment facilities 

No facilities exist at ORNL for the treatment of CE-I or RII TRU waste. WHPP is the 
proposed facility for processing the stored solid CH and RH TRU waste and RH TRU 
sludges. 

Waste Handling and Packaging Plant. WHPP is proposed for processing stored 
solid RII TRU waste and RH TRU sludges. WIiPP will be designed for mobilizing, 
transferring, and solidifying sludges stored in MVSTs, processing solid RH TRU waste, and 
certifying and packaging RH and CW TRU waste for shipment to WIPP. WHYP will be 
capable of receiving casks of difyerent sizes, off-site wastes, and liquid and sludge from 
ORNL’s liquid waste storage tanks. The main processing cell will be remotely operated and 
remotely maintained and will have the capacity for unpackaging, characterizing, volume 
reducing, assaying, repackaging, and certifying the waste to meet the WIPP WAC. Whether 
WIPP is approved as a disposal site for TRLJ waste or not, WUPP is still required. Most of 
the TRU wastes in storage at O W L  are land disposal restriction (LDR) wastes and must be 
removed from the inactive liquid waste storage tanks to meet the requirements of the Federal 
Facilities Compliance Agreement (FFCA). Without WHPP, DOE will be unable to meet 
these requirements. 

A conceptual cutaway of WHPP showing equipment layout and process flow is 
shown in Fig. 3.5. The proposed site of WHPP, showing its relationship with the main 
ORNL Complex and other TRU waste facilities, is depicted in Fig. 3.5. 

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

Permitting status. An Environmental Impact Statement will be submitted to meet 
NEPA requirements, and WHPP will be a RCRA-permitted facility. 
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Fig. 3.5. Conceptual Waste IIandling and Packaging Plant cutaway. WIPP-Waste Isolation Pilot Plant 

Facility status. O W L  will seek fullding for WHPP as an FY 1997 LI project. 
Preliminary cost estimates for WHPP indicate a total estimated cost (PEC) of $300M as a 
1997 LI. 

3.1.1.5 Storage facilities 

The locations of solid TRU waste storage facilities and trenches in the north area of 
SWSA 5 are shown in Fig. 3.7. Sludges are stored in MVSTs and in eleven or more of the 
inactive tanks. The inactive tanks containing TRU sludges are located in the main ORNL 
Complex 2nd at the OHF. In addition, unknown quantities of sludge may be stored in 
various active collection tanks in the LLLW System. Most of these active tanks are located 
primarily in the main O W L  Complex. 

CH TR'IJ waste 

CH TRU waste is currently stored in Buildings 7826 and 7834. Building 7879 is a 
staging facility for drummed waste and for the temporary storage of boxed waste. Two 
existing LLW storage facilities, Buildings 1842 and 4878, will be upgraded and permitted 
for C1-l TRU storage. Two new CH TRU storage facilities are planned. 

Buildings 7826 and 7834. Current facilities for storagc of drummed 208-L (55-gal) 
CH TRU waste consist o f  two nearly identical facilities (Buildings 1826 and 7834). Building 
7826, the oldest of the CH TRU storage facilities, is a concrete block structure built 
approximately 85% below-grade. The facility has 24 storage compartments or cells, each of 
which will hold 64 208-L (55-gal) drums for a total capacity of 1536 drums. The drums are 
stacked four layers high in each storage compartment. 
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Fig. 3.6. Waste ~~~~~~~n~ and Packaging Pbmt site and its relatianship t u  main Oak Ridge National 
~ , ~ ~ ~ r ~ ~ ~ ~ ~  Complex and other tralissurmic waste facilities. MVS’T---- Mzltun Valley storage tank, NHF-New 
Hydrofracture Facility. 
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Fig, 3.7. Locations; of trarisuranic waste storage and disposal facilities in the north area o f  Solid Waste 
Storage Area 5. 

Building 7834 is very similar exccpt the 24 storage cells will each hold 80 drums 
(whcm stacked five layers high) for a total capacity of 1920 drums. Also, this newer facility 
has removable concretc roof plugs instead of the sheet metal roof covers used in the 7826 
facility. 

Enviro~immtd ~ ~ ~ ~ ~ ~ ~ ~ j ~ ~ .  Monitoring of Building 7834 and 7826 is primarily 
conducted through the sampling of sumps located in each storage compartment. Each 
compartment contains a floor drain and a sump that empties to an external catch basin. The 
catch basin is sampled if liquid is discovered in it during routine inspections. 

P e ~ ~ i ~ ~ j ~ ~  status. The facilities are currently operating on a R C M  interim status 
permit pending completion of closure of these facilities. 

Facility statas, Closure of these facilities began in November 1992. 

~~R~~~~~~ 7842, Building 7842 i s  a prefabricated metal building 12 x 24 x 6 m 
(40 x 80 x 20 at) mounted on a reinforced concrete pad; it has a corrugated metal roof. 
~4cccss to time building i s  provided by two garage doors in the north perimeter wall E24 m 
(80 A)], two garage doors in the east wall [12 m (40 ft)], and a personnel acce55 door on 
each n~i-th and west wall. 'The building i s  equipped with electricity and telephone lines. It 
will be used for storage of mixed CI-I 'TKU waste in dmums and boxes that are 5200 mrem/h 
at thc container surface The storage capacity is 900 299-1, (79-gal) drums. 
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Environmental monitoring. The facility will be upgraded to meet all applicable 
environmental and personnel monitoring requirements as specified in RCRA, DOE orders, 
and all other applicable regulations. 

Permitting status. Building 7842 will be added to the ORNL Part A permit 
application in FY 1994. ‘The facility will be RCRA Part €3 permitted for storage of mixed 
CH TRIJ waste. 

Facility status. At present, the facility is used for storage of LLW. All LCW will be 
removed to allow some facility upgrade work to be completed. Storage of mixed CE-I TRIJ 
waste is estimated to begin in the second quarter of FY 1994. The current inventory is 
107 4 x 4 x 6 €t boxes [291 m3 (10,272 ft”)] of  LLW. 

Building 7878. Building 7878 is a prefabricated metal building 12 x 24 rn 
(40 x 80 ft) [298 m2 (3200 e’)] constructed on a concrete slab. The building has a 3.7-m- 
wide (12-ft) roll-up door and personnel entrance doors on each end. The building is 
equipped with electric utilities for lights and ventilation fans. The building will provide 
storage for mixed Clti TRU waste that is 2200 mrern/h at the container surface. The storage 
capacity is 960 208-L (55-gal) drums. 

Environmentai monitoring. The facility meets all applicable environmental and 
personnel monitoring requirements as specified in RCKA, DOE orders, and all other 
applicable storage regulations. 

Permitting status. Building 7878 was added to ORNL’s Part A permit application in 
February 1993. The facility will be added to ORNL’s Part €3 permit application for storage 
of mixed CH TKU waste. 

Facitity status. The facility was used for storage of LLW in drums and boxes. All 
LLW was removed from the facility. The facility was upgraded to meet RCRA requirements 
for storage of mixed CH TRIJ waste in drums and boxes. Storage of mixed CH TRU waste 
within Building 7878 is expected to begin in the first quarter of FY 1994. 

Building 7879. Building 7879 is a metal Butler-type building of 15 x 25 rn 
(50 x 83 ft) used for storage of TRU/Sl,l,W. The facility has a sealed concrete floor with 
curbing to meet RCRA requirements. The facility is able to store more than 1000 drums in a 
configuration that allows RCRA inspection. 

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

Permitting status. The facility is listed on BRNL’s RCRA Part A and Part B permit 
applications. 

~ a c ~ i i ~  status. The facility began operation in early 1991. 
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meet RCRA and DOE requirements. The facilities will have storage capacities of about 3000 
208-L (55-gal) drums and will be located in the SWSA 7 area. 

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

Permitting status. The facilities are listed on ORNL's current RCRA Part A and 
Part B permit applications. An EA has been subniitted to DOE to meet NEPA requirements. 

Facisity staters. Building 7572 is planned as a 1990 general plant project (GPP) with 
a TEC of $I.lM. Design was completed and certified for construction in June 1993. 
Construction will bcgin on completion of the NEPA process. The proposed construction 
schedule begins in November 1993 with completion in October 1994. Buildiiig 7577 is 
planned as an FY 1996 GPP. 

Building 7574. A new wastc storage facility is planned for long-term storage of 
154 m3 (5500 ft') (about 750 drums) of CW TKW waste from NFS. The waste will be 
temporarily stored in the new TKU/SLLW Staging Facility, Building 7879. Building 7574 
will be nearly identical to Building 7839 and will be located in the SWSA 7 area. 

Epmvironme8ltal ~ ~ ~ ~ ~ ~ ~ ~ ~ ? ~ ~ .  'The facility will be designed to meet all applicable 
environmental and personnel monitoring rcqaiirements as specified in RCRA, DOE orders, 
and all other applicable regulations. 

~ e ~ ~ ~ ~ ~ j ~ ~  sCatus. The facility is included in the ORNL RCRh Part A and Part €3 
permit applications. A revised EA was submitted to DOE to meet NEPA requirements. 

Facility sfatus, This facility is planned as a 1992 GPP. A Finding of No Significant 
Itnpact was issued in October 1992. Construction is expected to be complete in July 1994. 

RH TRU waste at ORNk is currently stored in an earth-sheltered building ( 7 S S S )  
arid in trenches in SWSA 5N. The locations of the RH TRU waste storagc facility and the 
trenches containing stored RH TRU wastes are shown in Figs. 3.2 and 3.7. A riew N I  TRU 
waste storage facility is planned near the NI-IF. 'The facilities used for the storage of the 
RH TRU sludges are discussed under LLLW (Subscct. 3.2.2). 

55. The storage bunker currently used at ORNL for storing F W  TRU 
waste in concrete casks is Building 7855, a one-story, largely underground concrete block 
structure on a reinforced concrete slab with a reinforced concretc roof. The structure i s  a 
minimum of 0.60 an (2 ft) below-grade except for the open south-facing side. 

floor to the roof. Each bay of the facility is approximately 4.6 x 13.7 x 3.04 m 
(15 x 45 x 10 fe> and has adequate are3 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 eonstructcd across 
the bay to provide shielding and to close off the bay. When retrieval becomes necessary, the 
walls will be removed, and tlie concrete casks will be retrieved. 

The structure i s  divided into four bays by concrete block walls that extend fiom the 
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Environmental monitoring. Each bay contains a sump and a drain system for 
collection of groundwater or any leakage from the stored casks. The collection system is 
sampled if liquid is discovered in it during routine operations. Pipe sleeves penetrate various 
locations in the roof to allow for air sampling. 

Permitting status. The facility operated under a RCRA Part B permit from October 
1990 through June 199 1. Per the consent order signed by DOE in June 199 1, the unit 
reverted back to interim status. It is included in the Part B permit for TRU units. 

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

Building 7883. The RH TRU Waste Storage Bunker Project is a 1989 GPP to 
provide additional storage capacity of RH TRU waste in concrete casks. The facility will be 
an earth-sheltered structure similar to the configuration of Building 7855. A front elevation 
view of a typical RN TRU storage bunker is shown in Fig. 3.8. The bunker will have four 
bays and a storage capacity of 108 casks; each bay will hold 27 casks. The bunker will be 
located near the MVST. 

ORNL-OWG 9 1 ~ - i n 7 e  

30.48-m (12-In.) REINFORCED 
CONCRETE RETAINING WALL 

(TYPtCAL EACH SIDE) 

Fig. 3.8. Front elevation view of a typical remote-handled transuranic storage bunker (Building 7883). 

Environmental 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 B permit application. An 
EA was submitted to meet NEPA requirements. 

Facifity status. Design was completed and certified for construction in July 1993. A 
bid package is being prepared. Delay in receipt of NEPA approval has suspended the 
completion schedule. 

RH TRU in burial trenches. Twenty-seven trenches in SWSA SN were used from 
1970 to 1979 to store 274 waste containers. The estimated quantity of  waste buried in this 
manner is 200 concrete casks, 72 boxes, and 2 drums. The location of these trenches in 
SWSA 5N is shown in Fig. 3.7. Conducted under the Active Sites Environmental 
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Monitoring Program, monitoring of the trenches focuses on groundwater monitoring wells, 
seeps, and samples from small tributaries. These trenches have not been used for interim 
storage since the RH TRU banker (Building 7855) became available in 1979. An FY 1996 
LI project has been proposed to provide storage for this waste after Building 7855 has 
reached its storage capacity. 'Ihe permitting status of the buried TRU waste in the trcnches 
in SWSA 5N is currently under review by the EPA, the state of Tennessee, and DOE. 

X1.1.6 Disposal Facilities 

TRIJ waste from ORNL will be disposed at WIPP during a 20-year Disposal Phase 
following a nirdtiyear Test Phase. The initial S-ycar Test Phase for WIPP, which called for 
underground bin and alcove tcsts using radioactive waste, is to be replaced by an enhanced 
laborato,ry test program using sirnialated waste as well as actual waste (TRU and/or RCRA 
constituents). The revised test program plan is scheduled to be submitted to the EPA and 
others for reiiicw and comment by December 31, 1993. 'The revised test program is intended 
to provide data more relevant to a Certificate of Compliance with final disposal 
rccjuirei-nents, which would accelerate the disposal decision at WIPP. If results of this 
decision are favorable, permanent disposal of 'I'KU waste may occur earlier than scheduled 
under the previous Test Phase strategy. 

3.1.1.7 Status of support systems 

TRU waste generator training is required for all personncl involved in loading, 
handling, and examining TR1J 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 WIPP. The training is offered on a monthly basis. The new gencrator 
training program presegts TKU requirements in tandem with SLLW requirements. 
Generators of 'I'RIJ waste are requircd to attend both SLLW and 'I'RU waste generator 
training. All personnel who package TRU waste at O W L  are required to complete this 
course satisfactorily eveny 2 years, which includes attending the training program and 
passing a written examination. RCRn training i s  required annually for personnel involved in 
handling TRU mixed wastes at O W L  (Subsect. 4.1.6.1). 

Certification 

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

Wastc Certification Program was conducted during December 1990; no major program 
deficiencies were identified. Subsequently, the WIPP WACCC audited the ORNL TRU 
Waste Certification Program in March 1992. That audit resulted in the identification of two 
findings: (1) REDC standard operating procedures had not completed the entire review cycle 
and therefore were not controlled and (2) Health Pliysics was using a generic standard 
operating procedure for a field instrument. Both findings have been closed pending 
verification by WIPP. 

An internal quality assurance (QA) audit of ORNL TRU waste generators and the 
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Database management 

A computer database is currently being used at O W L  to monitor the storage and 
disposal of radioactive wastes. The Solid Waste Information Management System (SWIMS) 
is the database for SLLW and TRU solid radioactive waste. 

3.1.1.8 Update of implementation summary table 

Appendix A provides an update to the original implementation summary for 
management of transuranic waste that was provided in the Oak Ridge National Laboratory 
lmplementafion Plan for DOE Order 5820.2A. The format in Appendix A duplicates the 
format of the requirements for the management of TRU waste contained in 
DOE Order 5820.2A. Many activities planned for achieving compliance with the order are 
applicable to more than one requirement. To avoid duplication of costs for achieving 
compliance, cross-referencing between requirements is used extensively. 

The most significant revision to the table occurs under requirement b( 1). The TEC 
for the WHPP has been increased from $285M to $300M, and the project date has been 
moved from FY 1996 to FY 1997. The increase in TEC is the escalation attributable to the 
time delay of the project. Other revisions to the table are very minor and reflect, primarily, 
points of edification. 

3.1.1.9 Line item and general plant projects 

A listing of proposed LI and GPPs for TRU facilities at ORNL is provided in 
Table 3.1. This table indicates the project title, 'TEC, and the respective fiscal year for 
funding. 

Table 3.1. Line item and general plant projects for transuranic waste facilities 
at Oak Ridge National Laboratory 

' M e  'I'EC" Fiscal 
($ x 1,000) year 

Line item projects 

Central Verification Facility 

Retrievable Cask Storage Hunker 

40,000 1995 

6,000 1996 

Waste Handling and Packaging Plant 300,OQO 1997 

Generul plunt projects 

Remote-Ilandled Transuranic Waste Storage Bunker 
(Building 7883) 

904 1989 

Contact-Handled Transuranic Storage Facility (Building 7572) 1,050 1990 

Waste Examination and Assay Facility upgrade (Building 7824) 1,070 1990 

Nuclear Fuel Services, Inc., Waste Storage Facility 
(Building 7574) 

1,100 1992 

Transuranic Waste Storage Facility (Building 7577) 1,100 1996 

"Total estimated cost. 
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3.12 Sollid Low-Level waste 

SLLW is radioactive wastc not classified as I-ILW, TRU waste, spent nuclear fuel, or 
by-product material specified as uranium or thorium mill tailings and waste, as defined by 
DOE Ordcr 5820.2A. rest specimens of fissionable material, irradiated for R&D only, may 
be classified as SLLW provided the concentration of TKU radionuclides is 4 0 0  nCi/g. 
Small volumes of waste containing NAMM may also be managed as SLLW in accordance 
with the Dol;, policy in Chap. IV of the order. 

3.1.2.1 Stm'ate 

Storage, treatment, and disposal of SLLW generated by ORNL facilities is crucial to 
their continued operation. Space remaining at current ORNL SLldW storage and disposal 
facilities is extremcly limited. ORNE began phasing out below-grade disposal in SWSA 6 in 
1992. The suspect waste landfill, high-range wells, and fissile wells were closed for disposal 
in December 1992. The biological trenches wcre closed for (1) contaminated animal wastes 
in December 1932 and (2) all other contaminated biological wastes on April 1, 1993. The 
remaining below-grade disposal innits (Le., asbestos silos, low-range silos, and high-range 
silos) may be closed by the end of 1993 depending on the results of the SWSA 6 
Performance Assessmeilt (PA) and the revised closure schedule for Waste Area Group 
(WAG) 6. Beginnirrg in January 1994, SLLW may be disposed only in the above-grade 
turnulus Interim Waste Management Facility ( I W F ) .  'The number of years of operation 
remaining in the IWMF depends on future waste generation rates, generator waste 
segregation and minimization, and waste volumc reduction efforts. 

SLLW is to continue disposal of wastes in the operating SWSA 6 disposal units that meet 
the radiological performance objectives of DOE Order 5820.2A. Waste materials acceptable 
for disposal (Le., PA-acceptable) will be determined by the SWSA 6 PA scheduled for 
submission-to DOE for approval on December 15, 1993. Waste materials not suitable for 
disposal @e", PA-limiting) will bc stored until a DOE regional or national disposal facility 
becomes available for disposal of PA-limiting waste. In general, most CEI SLLW will be 
PA-acceptable, and RI-I SLLW will be PA-limiting. The management strategy for each 
SLLW stream is summarized in the subsections that follow. Figure 3.9 provides the 
anticipated schedule and expected duration of the storage, treatment, and disposal facilities 
for managing OWL'S  SLLW. 

The Waste Management and Rcmedial Action Division (WMMD) strategy for 

andled solid low-level waste 

The current strategy for managing CW SLLW is to ship thc waste to an off-site 
commercial treatment facility for volume reduction. OKNL has a general services contract 
with Scientific Ecology Group (SEG) for superconipacting, incineration, or smelting of CH 
SLLW. All O W ? ,  wastes processed at SEC, cxcept for metals processed by metal melting, 
will be returned to the ORR for storage or disposal. Biological wastes, very low activity 
wastes, and compactible and noncompactible wastes will be processed by SEG. 
Noncombustible and noncompactible wastes such as Process Waste Treatment Plant (PWI'P) 
sludges and EWD&D soils and demolition debris will be stored at O W L  waste storage 
facilities. Wastes that do not meet the WAC of the operating disposal units will be stored 
pending development 0f new ORR disposal facilities planned by the Energy Systems Waste 
Management Organization ( E S W Q )  or access becomes available at a DOE regional or 
national disposal facility. 
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Remote-handled solid ~ ~ w ~ ~ ~ v ~ ~  waste 

O W L  i s  also storing PA-limited RH §LLW. NG RH SLLW is stored in above- and 
below-grade storage facilities. Below-grade storage wells in SWSA 5N are used to store SC 
waste (is.,  irradiated file1 and fuel debris, irradiated hardware, and sealed, radiation sources). 
Below-grade storage wells in SWSA 6 will be used to store RH SLLW and fissile waste. An 
above-grade concrete cask storage area near the former ORNL NHF is used to store 
solidified liquid waste supernatants from the LLLW concentrate storage tanks. RH SLLW 
that is too large to fit in a storage well will also be stored in the concrete cask storage area. 
A new above-grade storage area for solidified liquid waste will be located in SWSA 6 .  New 
above- and below-grade storage facilities in SWSA 7 are to begin operation in FY 1995. RII 
SLLW will be stored in these facilities until a DOE regional or national disposal site 
becomes available to dispose of PA-limiting wastes. 

3.4.22 Generic description anal c h ~ ~ ~ ~ ~ e ~ ~ ~ ~ i ~ s  of waste 

Approxiniately 2124 m3/year (-75,000 ft3/year) of SLLW is routinely handled at 
ORNT,. LLW is classified as either CH or REI based on the radiation dose rate at the surface 
of the waste package. C F I  SLLW accounts for 93% of the volume but only 1.5% of the 
activity. ORNL also manages some special categories of SLLW such as fissile, asbestos, 
biological, very low activity waste, and SC waste. Table 3.2 lists the various categories of 
SLLW at ORNL. 

Table 3.2. Current solid low-level waste (SLLW) s~gregation categories 

Waste type 

- --- 
Description 

_I_ 

Contact-handled SLLW 5200 mremh 
compactible 
noncompactible 

Remote-handled SLLW >200 mrendh 
hot cell debris 
irradiated hardware 
solidified liquids 
ion exchange resins 
sealed sources 

SLLW with a 23sU equivalent 21 g or 21 g/ft3 Fissile 

Biological Radioactively contaminaled biological material 

Asbestos Radioactively contaminated asbestos material 

Very low activity SLLW with no measurable external contamination but with 
the potential for inaccessible areas of internal contamination 

Special case S ILW that does not fit into typical waste management plans 
and requires special storage/disposal schemes 

CH SL1,W (low-range) i s  waste that has a radiation dose rate at the package surfaace 
of 5200 mrendh. CXi SLLW consists of various contaminated items such as laboratcry 
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equipment, facility refurbishment waste, D&D waste, personnel protective clothing, air 
filters, and bulk materials such as soil, sludge, and construction debris. 

treatment methods. ORNL segregates CH LLW into two principal categories based on its 
physical characteristics: compactible and noncompactible. 

The physical form of the waste is the primary factor controlling the selection of 

Compactible waste. Compactible waste consists of dry materials such as plastic 
bags, paper, personnel protective clothing, light gage metal, and glassware that can be 
compacted by conventional compaction equipment. Compactible waste is segregated from 
other LLW streams, double-bagged in 4-mil plastic bags, and stored in steel, double-door, 
yellow dumpsters at the generator's facility. Compactible waste is treated at the ORNL 
Compaction facility. In the future, waste may be incinerated or supercompacted at an off-site 
commercial treatment facility. The maximum unshielded surface dose rate of a bag of 
compactible waste is limited to 5200 mrem/h. Most compactible waste packages have a 
surface dose rate of <lo mrem/h. 

Noncompactible waste. Noncompactible waste consists of large, heavy, or bulky 
items such as piping, equipment, instrumentation, heavy glass containers, wood, soil, 
concrete, and other debris that cannot be compacted at the ORNL, compaction facility. 
Woricompactible waste is segregated from other waste streams, packaged in a 4-mil plastic 
bag, and placed in a 208-L (55-gal) metal drum or 1.2 x 1.2 x 1.8 m (4 x 4 x 6 ft) metal 
box. Bulk waste such as soil, gravel, concrete, asphalt, and other construction and detnolition 
debris is gcnerally packaged in plastic-lined 1.2 x 1.2 x 1 .$ in (4 x 4 x 6 ft) metal boxes. 
Large items of noncompactible waste that will not fit in a drum or box, such as large tanks 
or vessels, are accepted on a case-by-case basis. Some noncompactible waste is transported 
to an off-site commercial treatment facility for incineration or supercompaction. The 
maximum surface dose rate of the outer container is limited to 5200 mrem/h. Most 
noncompactible waste packages have a surface dose rate <I  0 mremh. 

Remote-handled low-level waste 

RH LLW has a surface dose rate of >200 mremh and consists of debris from 
reactors and hot cell operations, ion exchange resins, radioactive sealed sources, and 
solidified Supernatants from MVSTs. RH LLW is subdivided into two categories for 
handling and long-term management: high-range and very high range. High-range -waste is 
RW LLW with a maximum contact reading $1 rendh. Very high range waste is RII LLW 
with a contact intensity > I  rem&. 

High-range waste. High-range waste <1 reni/h consists of the same types of 
compactible and noncompactible materials as those described for CH LLW. High-range 
waste is generally double-bagged in 4-mil plastic bags and placed inside an outer container. 
Large items that will not fit in a plastic bag may be double-wrapped in plastic or placed in 
alternate containers. Approved outer containers are either 20-mil plastic bags, 3.8- to 75.7-L 
(1- to 20-gal) metal cans, or B 14- or 208-1- (30- or 55-gal) metal drums. High-range wastes 
are not treated because of the high dose rates. 

Vexy high range w ste. This waste consists primarily of obsolete e ~ u ~ ~ ~ e ~ t  and 
materiak contaminated with ~ c ~ i v ~ ~ ~ ~ ~  or fission prodaects from reactors and from is0 
productiun hot cells. Very high range wastes arc packaged in din inner container, sed  
piaced i w  an outer csrtai*:er, The outer ~ontaines i t  typically a 3 2 -  b 75.7-1' (Z- I O  2O-gal.) 
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metal can or a 114- or 208-1, (30- or 55-gal) metal drum. This type of waste can have 
surface dose rates up to thousands of rem per hour and is handled as a special case (SC) 
waste. Because of its very high radiation level, this waste must be transportcd in shielded 
waste carriers or shielded transport casks. Very high range wastes are not treated because of 
the high dose rates. 

Dewatered ion exchange resins from reactor facilities and solidified supernatants from the 
MVSTs produce an RI-I LLW >1 rem/h. These waste streams are packaged in large steel or 
high-density polyethylene containers. 

Very high range wet solid wastes are also generated during treatment of LLLW. 

Fissile waste 

Waste that contains 233U, 235U, 238Pu, 239Pu, 2 4 ' P ~ ~ ,  and/or the isotopes of neptunium, 
americium, curium, berkelium, and californium are managed as fissile waste provided the 
concentration of the transuranic radionuclides with half lives >20 years is 4 0 0  nCi/g. For 
criticality and security reasons waste containing >I  g or 21 g/ft3 of 235U or its fissile niass 
equivalent is handled separately. All fissile wastes are packaged in containers that provide at 
least two containmcnt barriers to prevent the inadvertent release of radioactive material 
during handling. The dose rate of fissile waste packages may be '1 rem/h. Fissile wastes are 
not treated because of the high dose rates. 

Biological L1,W consists of animal carcasses, tissues, excrements, and bedding that 
are generated when radionuclides are used in biological research. Also included are 
contaminated plants and animals from the ORR including deer, ducks, geese, trees, grass, 
and plants Sewage sludge from the Sanitary Wastewater rrezitnient Facility is also managed 
as a biological LLW. 

generator. Contaminated vegetation and sewage sludge is temporarily stored at an OKNL 
waste storage facility. When sufficient quantities of contaminated biological waste has 
accumulated. it is transported to an off-site commercial treatment facility for incineration. 
The treated waste is packaged in metal boxes and returned to ORNL for storage or disposal. 
lhe dose rate of biological LLW packages is usually much less than 10 mrem/h. 

Radioactive animal carcasscs and tissues are frozen and stored by the waste 

Until the late 1970s, asbestos was used extensively at ORNL for the insulation of 
pipes. Asbestos waste is also found in floor tiles, ovens, and furnaces. Asbestos waste i s  
generated during maintenance or demolition of contaminated facilities. Generally, asbestos 
waste is packaged in special, asbestos-labeled, 6-mil polyethylene bags, sealed with tape, 
and placed in a second asbestos-labeled polyethylene bag. Heavy materials such as asbestos 
tiles or bench tops are placed in fiberboard drums. Asbestos waste is not treated because of 
the asbestos dust hazard. The maximum dose ratc of packaged asbestos waste is limited to 
<1 reaai/h. The typical dose rate of packaged asbestos waste is much less than 10 mrern/h. 

Very low activity waste 

Very low activity (VIA)  waste consist of debris that is generated during the DBiD or 
cofistmction o f  facilitks and other waste such as soil, air filters, wood, empty d r ~ m s ,  
labolatory equipment, a d  persmiil;e! protective clothing. VLP. wastc is waste that has no 
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measurable external contamination but cannot be certified by routine Health Physics surveys 
as free of internal contamination. This waste type was formerly called suspect waste. 

(4 x 4 x 6 ft) metal box. Large items that will not fit in a metal box are stored in a sea-land 
container. The packaged waste is stored at an ORNL storage facility until transported off-site 
for incineration or supercompaction at a commercial treatment facility. The treated waste is 
packaged in metal boxes and returned to ORNL for storage or disposal. There are no 
external radiation readings on packages of VLA waste. 

VLA waste is segregated fiom other LLW and placed inside a 1.2 x 1.2 x 1.8 m 

Special case waste 

SC SLLW is waste that does not meet the criteria of the other SLLW types. Five 
categories of SC SLLW have been identified for management: (1 )  Performance Assessment 
limiting (PAL), (2) greater than NRC Class C (GTCC), (3) uncertified or uncharacterized, 
(4) high-level incidental waste, and ( 5 )  DOE loan/lease material. 

SC PAL. Most SC PAL waste at ORNL would fall into the Low-Level Waste 
Disposal Development and Demonstration Program (LLWDDD) Classes L-111 and L-IV. The 
Class L-Ill designation is primarily for those isotopes having long half-lives or those 
isotopes with intermediate half-lives that are environmentally mobile. The isotopes of 
uranium account for most of the volume of waste falling within the Class L-I11 limits. Other 
isotopes comprising the Class L-I11 designation include those of Thy Np, Am, Be, Cy Zr, Pu, 
and Tc. ORNL currently generates c3.25 m3/year (4 15 ft’) of Class L-I11 waste. 

half-lives. Tsotopic concentrations in waste exceeding either the Class L-I1 limits (depending 
on the isotope, the Class L-III limits) will prohibit the disposal of that waste on the ORR. 
Currently, ORNL generates -48.3 m’/year (-1705 ft3) of Class 1,-IV waste. 

The Class L-IV waste designation applies to isotopes having both short and long 

SC GTCC. ORNL SC GTCC waste, a subset of Class 1,-1V waste, largely consists 
of small quantities of highly radioactive waste such as sealed radiation sources and activated 
parts from reactors. SC GTCC waste containing high-curie loadings requires special 
packaging, transport, and handling capabilities as well as unique storage facilities. The 
characteristics and quantities of ORNL waste in the SC GTCC category have not been 
determined. Sealed sources are also a subcategory of SC loadlease material. 

SC uncertified or uncharacterized (UC). Most of this waste at ORNL will fall into 
the Class L-III/IV PAL category. The characteristics and quantities of ORNL waste in the 
SC UC category have not been determined. 

SC high-level incidental waste (HLI). ORNL has a small quantity of SC HL1 waste 
in SWSA 5 storage wells that will fall into this category. This waste mainly consists of 
reactor fuel samples from reactors and irradiation tests, is highly radioactive, and must be 
handled and transported in shielded containers. 

SC loan/lease material. SC loadlease material consists of DOE-owned radioactive 
material commerciaily held by Nuclear Regulatory Commission (NRC) licensees. A large 
portion of this material is radioactive sealed sources held by universities. In 1991 DOE 
Headquarters (HQ) requested interim storage of sealed sources at ORNL as part of DOE’S 
program for managing NRC GTCC waste. ORNL has not stored any Isadlease material 
from NRC licensees to date. 
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3.1.2.3 Treatment facilities 

O W L  has one treattirnent facility for dry solid CH SLLW. The OKNL waste 
compaction facilily (Building 7831) is located in SWSA 5N. Building 7831 is a metal 
Butler-type building approximately 12 x I3 m (40 x 42 ft) divided into a personnel area and 
compactor area 4 x 13 m (20 x 42 ft) each. The box compactor is used to reduce the 
volume of compatible CH SLLW into 1.2 x 1.2 x 1.8 m (4 x 4 x 6 ft) metal boxes with a 
compxssive force o f  12 x IO6 Pa (1750 psi). Off-site commercial treatment facilitics are 
also used to reduce the volume of a portion of OKML’s CPI SELW. Commercial seavices are 
available for supercompaction, incineration, and metal melting 

wastewater is collccted and tre3ted at the PWTP. ‘The PWTP removes radionuclides by 
clarification, filtration, and ion exchange. The ferrous hydroxide sludge from the clarifier is 
passed through a filter press to reduce the liquid content and packaged in  drums for on-site 
storage or disposal. Commercial vendors are used to treat ion exchange resins and LLLW 
evaporator coocentrates at ORNL. Additional treatment facilities are not currently planned 
for ORNL. 

ORNL has one liquid treatment process that produces a solid CH SLLW. Process 

3.1.2.4 Storage facilities 

In 1986 O W L  began intcrim storage of some CH SLLW at the Oak Ridge K-25 
Site because of  limited disposal capacity remaining in Solid Waste Storage Area (SWSA) 6. 
The K-25 Site uses surplus buildings for storage of CH SLLW with a surface dose rate 
4 0  mrem/h lhe intention was to store this waste until a new disposal facility was 
developed at another site on the O M .  Storage of CH SLLW at the K-25 Site was 
discontinued in 1991 because of limited existing storage space for RCRA waste. The K-25 
Site is currently used to store only hazardous and mixed wastes generated on the ORK. 

Because of the loss of the K-25 Site for storage of CH SLLW, ORNL has 
constnicted sevcral above-grade storage facilities; those currcntly used at ORNL include four 
portable Rubb stnictures in SWSA 5N. These facilities are used for interim storage of the 
low-activity waste streams such as contaminated soils, process wastewater sludge, biological 
waste, and VLA waste. O W L  plans to store these low-activity waste streams until new 
disposal facilities can be devcloped at other sites on the ORR or access is permitted at off- 
site DOE disposal facilities. New storage facilities for contaminated soil and other SLLW 
streams are also planned. 

OWL, is also storing RH SLLW that does not meet the WAC for ORNL disposal 
facilities. RH LLW is stored in above-grade and below-grade storage facilities. Above-grade 
concrete cask storage areas in S WSA 6 and near the fornier QRNL Hydrofracture Facility 
are used to store solidified siapcrnatants from the LLLW evaporator concentrate storage 
tanks. Rclow-grade storage wells in SWSAs 5N and 6 are used to store spent friel and fuel 
debris, irradiated hardware, sealed radiation sources, and other SILW that does not meet the 
WAC for SWSA 6. The cask storage area near the NHF is also used to store irradiated 
hardware that is too large for the below-grade storage wells. These facilities have limited 
remaining storage capacity; thus, additional above-grade and below-grade storage facilities 
are planncd at the ORNL SWSA 4 site. The plan is to store RH SLLW at ORNL until 
suitable disposal facilities are available at off-site DOE disposal facilities. 

K-25 Site Storage Facility. Some CH SLLW is currently stored at the K-25 Site in 
Buildings K-310-2 and K-310-3, and Vault 31X. The K-25 Site Storage Facility, which can 
accommodate only CH SLLW with a surface dose rate of <50 mrem/h, utilizes the surplus 
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K-25 Site buildings for storage. The first waste stream shipped to the K-25 Site for interim 
storage was dewatered sludge from the PWTP (Building 3544) in 1984. This waste stream is 
fairly homogeneous and contains very low radioactivity. The PWTP waste and compactible 
waste in metal boxes were shipped to the K-25 Site for interim storage until 1991. A 
shortage of available permitted storage space forced the K-25 Site to stop accepting LLW 
from ORNL. New vault areas were prepared and placed in service in FY 1992 for hazardous 
and mixed wastes. Additional storage areas for SLLW may not be available at the K-25 Site. 
To date, approximately 2500 drums of SLLW and 125 1.2 x 1.2 x 1.8 m (4 x 4 x 6 ft) 
boxes from ORNL are being stored at the K-25 Site. 

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

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

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

Buildings 7823B, 7823C, and 78231). These buildings are fabric structures located 
on adjacent 9.8 x 15.2 m (32 x 50 ft) gravel pads near the south perimeter of SWSA 5. 
Each pad is covered with a fabric structure with 3.4-m (1 I-&) walls and a 6.4-rn (21-ft) roof 
ridge. The fabric is fire resistant, PVC-coated polyester supported by a hot-dipped, 
galvanized, angle iron framework anchored to the ground with steel spikes. Access to each 
structure is via a 4 x 4 m (13 x 13 ft) accordion-type door of the same fabric. No utilities 
are associated with the pads. Natural lighting is provided by translucent roof panels of the 
same fabric discussed above. These buildings are used only for storage of 208-L (55-gal) 
drums of SLLW or 1.2 x 1.2 x 1.8 m (4 x 4 x 6 ft) box-type SLLW containers that will 
eventually be placed in long-term storage or disposed of elsewhere. NQ SLLCV processing 
activities will be conducted inside these buildings. The maximum capacity in Buildings 
7823B, 7823C, and 7823D i s  510 drums [lo8 m3 (3825 ft”)], 528 drums I112 ni3 (3960 ft3)], 
and 480 drums [I02 1n3 (3600 ft’)] respectively. 

Environmental monitoring. These three buildings are monitored quarterly by Health 
Physics surveys and visual inspections by Waste Management Operations personnel. 

Permitting status. A RCKA permit is not required for these facilities. 

Facility status. Storage operations within these facilities began in 1991 and will 
continue for the foreseeable future. 

Building 78233. This facility is a tent-like fabric structure 12 x 24 m (40 x SO fi)~ 
that has 3.4-m-high (1 1-ft) side walls and an overall roof peak of 6.4 m (21 ft). A 4 x 4 m 
(13 x 13 Ft) accordion-type door is available on one end. The building framework consists of 
hot-dipped galvanized steel that is attached to angle iron beams resting on a gravel pad 
surface. The building fabric cover (PVC-coated polyester) is flame resistant and is approved 
for use by the ORNL Fire Department. The facility has no utilities, but the roof fabric is 
translucent for internal light. This facility is used to store sealed 208-L (55-gal) drums or 
sealed metal boxes of solid low-level beta-gamma contaminated waste that is G O O  mrern/h 
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at the container surface. The maximum capacity is 1000 drums. Currently, 2 1 1 208-E 
(55-gal) drums E45 ni3 (1582 k3)] are stored. 

Environmental moroitboriug. Building 78238 is monitored quarterly by Ilealth 
Physics surveys and visual inspections by Waste Management Operations personnel. 

Permif,tbsg stratus. A XCRA permit is not required for this facility. 

Facilify status.. Storage operations within this facility began in 1992 and will 
continue for the foreseeable future. 

A. This facility is a fabric tent structure 12 x 30 m (40 x 100 ft) 
located on a gravcl pad in SWSA 6. 'Ihis building is used as a staging and temporary 
storage area for CII LLW awaiting placement in concrete vaults that are subsequently placed 
on a tumulus pad in the IWMF. It will also provide interim storage for contaminated, 
recyclable lead stored in drums or boxes. The maximum capacity is -608 boxes stacked 
three high. 

~ ~ ~ ~ i r ~ ~ ~ ~ @ ~ t f f ~  mmitoriag. Building 7878A is routinely monitored by Health 
Physics and visually inspected by Waste Operations personnel. 

Bermidtiplig .~;tntus. This facility is not permitted. 

Facility stfltrta Storage operations began in 1993 and will continue for the 
foreseeable future. 

Emergency Avoidance SolidilPaeation Campaign (EASC) Site-Building 7 
interim storage facility for storing solidified waste from the EASC of 198'7 and tkc Liquid 
Waste Solidification Project (LWSP) is located near the NHF. This storage facility was 
designed specifically for storing the cement-solidified LLW generated during thc processing 
of LLLW. 

provide (1) multiple containment barriers for the solidified waste form, (2) adequatc 
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 0.3-m-thick 
(1 -ft) steel-reiaforccd concrete with an inner liner of corrosion-resistant synthetic, vinyl 
ester, fiber-reinforced plastic laminate. Each cask is -2.7 rn (-9 ft) in diam and -2.7 in 
(-9 ft) high and has a precast waterproof reinforced concrete cask lid 0.3 m (1 ft) thick. 
Sixty casks were used during the EASC campaign. 

The storage facility consists of a graveled-pad interim-storage yard. The storagc area 
is -91 x 122 m (-300 x 400 Et). A layer of geotextile fabric was placcd on top of a clcared 
and graded soil base. Six inches of crushed limestone was placed directly ovcr the geotextile 
fabric and capped with an additional layer of compacted crushed limestone. Thc 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. 

were used during the LWSP campaign. 

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

The LWSP began in October 1991 and concluded in February 1992. Sixty-one casks 
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Environmental monitoring. The facility i s  routinely monitored by the Operations 
Storage, Treatment, and Disposal Monitoring Program. The casks are monitored for releases 
of gases or entrained liquids on a routine basis. 

Permitting status. A RCRA perniit is not required for this facility. 

Facilify status. The Tennessee Department of Environment and Conservation 
(TDEC) will be notified of plans to ship waste to the Nevada Test Site pending approval of 
OWL' s application. 

LWSP I1 Storage Facility. This facility is a graded, compacted gravel pad 
-46 x 76 m (-150 x 250 ft) located within the SWSA 6 area of OWL.  The faci1;ty will be 
used to provide interim storage of LLLW that has been solidified in concrete inside large 
steel containers. The storage pad is designed to contain 120 storage casks and has room for 
additional expansion. 

Environmental monitoring. The storage casks are designed so that the concrete 
storage cask inside can be monitored to determine any leakage from the steel waste 
container. 

Permitting status. The solidified LLLW must meet SWSA 6 WAC. 

FuciZiZji status. Sixty empty concrete storage casks are in place. The wade 
solidification campaign began during the first quarter of FY 1994. 

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

The project shall consist of a pre-engineered, single-story metal building -I5 x 30 m 
( ~ 5 0  x 100 it). It is to be erected on a reinforced concrete floor with curbing and i i  sump for 
spill containment and cleanup operations. The storage area will be able to contain 300 
1.2 x 1.2 x 1.8 m (4 x 4 x 6 ft) steel boxes stacked two high. The total storage capacity of 
this area is -8409 m3 (-1 100 yd3) of soil. 

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

Permitting status. The facility will be permitted under RCRA. 

Facility status. This project is a 1991 GPP with a TEC of $l.lM. 'The Furnctional 
Requirements Document was issued in February 1991, and the Preliminary Proposal was 
approved and sent to DOE in August 1991. The project is on hold pending NEPA 
determination. 

SLLW Staging Facility. A building will be constructed in SWSA 7 for staging and 
storing SELW and mixed waste. The facility wit1 be a pre-engineered metal building with 
curbs, sumps, fire protection, lighting, telephone service, and a paved access road. 
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~ ~ v ~ ~ o ~ ~ ~ ~ t u l  ~ ~ ~ ~ t o r i ~ g .  The facility will be equipped to meet current and 
anticipated environmental monitoring requirements. 

~~r~~~~~~~~ status. This facility is listed on the KCRA Part B permit application. An 
EA has been submitted to DOE-HQ to meet NEPA requirements. 

Facility ststu.s. This project i s  a proposed 1994 GPP with a TEC of $760K. 

27 shielded dry well!. This facility is located in SWSA 5N and provides 
retrievable storage of SC waste. Building 7827, a two-section structure built in the ground, 
consist of 30 stainless steel-lined wells in one section and 24 stainless steel-lined wells in 
thc other section. The bottom of each well cavity is sealed with a welded plug. Section 1 
wells are either 20.3, 40.6, or 76.2 cm (8, 16, or 30 in.) in diam: 15 wells are 3 m (10 ft) 
deep; the other 15 wells are 4.6 m (15 ft) deep. Section 2 wells are all 20.3 cm (8 in.) in 
diameter and 4.6 n.r (15 ft) deep. A 0.91-m-thick (3-R) stepped concrete plug is provided as 
a cover for each well. The waste is contained within sealed metal capsules inside a well 
cavity. The waste stored in this facility indudes 2 m3 (75 ft3) of 6oCo, 90Sr, and 226Ra sealed 
sources (188,357 Ci); 1.8 m3 (62 fi’) of spent fuel (22,417 Ci); and 2.7 m3 (94 ft3) of other 
irradiated materials (1 34,070 Ci). Environmental monitoring consists of routine radiation 
monitoring of the m a .  ‘The waste i s  isolated from the groundwater by the closed-bottom 
well and its waste container. 

One 20.3-crn (%in.) well and one 76.2-cm (30-in.) well remain in this facility. The 
latter well has been dcsignated for storage of SC HE1 waste from the O W L  High Flux 
Isotope Reactor (HFIR). Ihe currcnt volume is 1.1 m3 (40 ft’) containing 13 Ci. This waste 
will remain in long-term storage until 11OE develops a policy for managing SC wastes. 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i t ~ f  momi&wing. Environmental monitoring consists of routine radiation 
monitoring of the area. ‘The waste is isolated from the environment by the well and the 
stairpless steel waste containers. 

~ ~ ~ ~ ~ ~ t t ~ ~ ~  status, A R C M  permit is not required. 

Faci6i9 statas This facility will continue to be used for long-term storage of the 
waste [inti1 DOE develops a policy for long-term management of SC waste. 

~~,~~~~~~ 7829 ~~~~~~~~ dry well. This facilily is located adjacent to Building 7827 
and provides retrievable storage of SC waste. Currently, only spent nuclear fuel materials 
from the Beach Bottom Nuclear Reactor arc: stored in this facility. Building 7829 is similar 
in design to Building 7827 except (1) it consists of  only one section containing 10 wells and 
(2) all 10 wells are 30.5 cm (12 in.) in diam by 4.6 m (15 ft) deep. One empty well remains 
in this facility. 

~ n v i ~ o i ~ ~ ~ ~ ~ ~ l  ~ ~ ~ ~ ~ ~ ~ ~ ~ i ~ ~ g ,  Environmental monitoring consists of routine radiation 
monitoring of the area, The waste is isolated from the environnient by the well and the 
stainless steel waste containers. 

Pcrmittitzg statlas, A RCRA pennit is not required. 
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Facility status. This facility was constructed in the early 1970s. The ten wells are 
full and will continue to be used for long-term storage of the waste until DOE develops a 
policy for long-tern1 management of SC waste. 

7823A storage wells. Eight stainless steel storage wells are in SWSA 5N. These 
wells are -6 m (-20 ft) deep, have varying diameters, and are fitted with removable 
concrete plugs. The majority of the waste containers in these wells contain nuclear fuel 
material generated at the High-Radiation-Level Examination Laboratory (Building 3 525) 
from 1972 to 1975. The total volume is 1.2 m3 (43 ft3) containing 455 Ci. Much of this 
material is packaged in 15.2-cm-diam (6-in.) stainless steel tubes. This waste is considered 
SC HLI waste. 

Emironmentnl monitoringa Environmental monitoring consists of routine radiation 
monitoring of the area. The waste is isolated from the environment by the well and the 
stainless steel waste containers. 

Permitting status. A RCRA permit is not required. 

Facility status. 'This facility will continue to be used for long-term storage of the 
waste until DOE develops a policy for long-term management of SC waste. 

SWSA 6 Rw LLW Ketrievable Storage Area. Several below-ground retrievable 
storage wells have been constructed in SWSA 6. The wells are 4.6 m (15 ft) in depth and 
are fabricated from both 50.8- and 76.2-cm-dim (20- and 30-in.) carbon steel pipe. Each 
well has a welded bottom for leak tightness. The wells are constructed so that the waste can 
be retrieved for future treatment or disposal. Each 76.2-cni-diam (30-in.) well is fitted with 
three each 33-cm (1341.) inner pipes by 4.6 m (15 ft) long and one small PVC pipe for 
monitoring. 

Environmental monitoring. The wells are designed with a inner PVC monitoring 
pipe to test for leakage o f  the well. 

Permitting status. Material to be stored within the wells must meet SWSA 6 WAC. 

Facility status. After disposal ceased in December 1992, the unused wells were 
identified in future plans for retrievable storage. No waste has been stored as of the end of 
November 1 993. 

Class GI11 and L-n/' Below-Ground Storage Facility 

Planned for interim storage of Class L-IWIV RH waste, this new facility will consist 
of several below-grade, concrete vaults having multiple 4.6-m-deep (I 5-ft) storage wells in 
each vault. Each storage well wilt have a removable carbon-steel, double-wall liner. 
Shielding will be designed to reduce the dose rate at exposed surfaces to K2.5 mrem/h. Each 
storage unit will be constructed so that the waste can be retrieved for future treatment or 
disposal. The facility will be designed so that additional vaults can be constructed as needed. 

~ ~ y i ~ ~ ~ ~ ~ ~ t ~ l  monitoring. Each liner will he designed so that the annular space in 
the double-wall liner can be monitored to detect leakage of the insert. 
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Permiititig status- The facility will be permitted under RCRA to store mixed waste. 
An EA was submitted to DOE-OR0 in December 1991. A revised EA was submitted to 
DOE-QRO in March 1993. A second revision was submitted in August 1993. DOE-ORQ 
anticipates that the EA will be submitted to DOE-HQ in October 1993. 

Facility stairis, The Class L-111 and L-IV Retrievable Storage Facility is a 1991 GPP 
having a TEC of $l.lM. The facility will be located in SWSA 7 and will initially consist of 
one storage unit (eight wells). The Design Criteria was approved in June 1991. Additional 
storage units will be added as necessary. An expansion to the facility, planned as a 1995 
GPP, will add an additional five wells. 

completed i1.n October 1993. 'Ihc project cannot be bid until the EA is approved-probably 
in late 1994. Following approval of the EA, the bid, award, and construction plrases will 
take approximately 2 years. If the project meets the anticipated schedule, the facility would 
be operational in late 1996. 

The first GPP is currently in Title I and Title I1 Design and i s  projected to be 

A new waste storage facility is planned for storing Class 1,-I11 and L-IV CH waste. 
Conceptually, this facility will consist of several graveled benches cut in a hillside on the 
southern slopes of SWSL4 7. Each bench will accommodate 96 casks or 30 above-grade 
concrete vaults. Each concrete storagc module will provide sufficient shielding to redsce the 
dose rate at exposed surfaces to 4 0  mrem/h. Each module will be constructed for long-term 
storage and future retrievability of the waste, 

~ ~ v i ~ ~ ~ ~ ~ ~ ~ t ~ ~  ~ ~ ~ ~ t ~ ~ i ~ ~ .  Each concrete module will contain an internal cavity for 
collecting and analyzing any liquids that might be resent in the module. 

Permifthg staim. The facility will not be MCRA pcmitted. An EA that iricludes the 
Class L-I11 aid L-IV Below-ground Storage Facility has been submitted to DOE for 
approval. 

Facility statuss. 'I he Class L-111 and I,-IV Aboveground Facility is a 1992 GPP 
having a 'TEC of $500K. The Ftinctional Requiremcnts Document was approved in October 
1990. The preliminary proposal was issued, approved, and sent to 11OIi-ORO in August 
199 1.  The GPP is in Titlc I and 'Title ii Design and is projected to be completed in 
November 1393. The project cannot be bid until the EA is approved 
Following approval of the EA, the bid, award, and construction phases will take 
a-pprsxirnately 2 years. 'If the project meets the anticipated scliedulc, the facility would be 
operi?tional in late 1996. 

probably in late 1994. 

3,1.2,5 DisysosaB Facilities 

SWSA 6 is the onkj active LCW disposal area at ORNI,. This site has been the only 
disposal area for ORNL LLW since 1973 when SWSA 5 closed. Until 1986 all SLLW 
generated at OKNL, including low-level mixed waste, was disposed by shallow l a d  burial 
generally in unlined trcrxhes and auger holes. In 1984 the practice of shallow land disposal 
on the 01- came cinder closer scrutiny by federal and state regulators a d  DOR officials. 
A s  a rcsult, niajcr changes iii thc operation of SWSA 6 were initiated in 1986 including 
(1) the sxdi~.s;ssin of all miaed wastP from disposal in SWSA 6, (2) thc use of greater 
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confinement disposal (GCD) techniques for below-grade disposal such as concrete silos and 
pipe-lined auger holes, and (3) the storage of some low-activity LLW at the K-25 Site and 
all mixed waste at ORNL. In addition to the GCD techniques for belowgrade disposal, 
ORNL also developed plans in 1986 for demonstrating the above-grade tumulus disposal 
technology developed by the French. 

Because of the disposal practices prior to 1986, some areas in SWSA 6 were 
partially remediated under a RCRA interim status closure agreement with the TDEC. The 
remediation activities were coordinated with ongoing GCD waste operations. SWS A 6 will 
be remediated under the Comprehensive Environmental Response, Compensation, and 
Liability Act. The latest revision to the closure plan for SWSA 6 showed a Record of 
Decision being issued in September 1992 and closure beginning in December 1993. If the 
schedule had been met, all below-grade disposal in SWSA 6 was to end by December 1993 
except above-grade tumulus disposal at the IWMF. The IWMF will be closed under a 
different schedule. Because of recent public concerns regarding the proposed remediation 
method for SWSA 6,  a new date to begin site remediation has not been established. O W L  
now plans to continue operation of the below-grade disposal units that meet the performance 
objectives of DOE Order 5S20.2A until a new remediation schedule is developed. The 
SWSA 6 PA will determine which disposal units meet the performance objectives. 

The disposal methods used for each type of waste disposed in S WSA 6 since the 
order was issued on September 26, 1988, is presented in Table 3.3 .  Details on the design, 

Table 3.3. Disposal methods for waste disposed of in Solid Waste Storage Area 6" 
~ ~ 

Waste type Disposal unit 

CH SLLW (5200 mremih) 

RH SLLW p200 mremh - 51 r e d )  

RH SLLW (21 rernh) 

Fissile waste Fissile wells 

Biological waste Biological trenches 

Asbestos waste Asbestos silos 

Very low activity 

Low-range silos, turnulus 

High-range silos 

High-range wells in silos; high-range wells 

Suspect waste landfill 

"This facility was considered for storage only after December 1992. 

waste handling, and waste disposal operations for each disposal unit are discussed in the 
following subsections. The locations of SWSA 6 disposal units are shown in Fig. 3.10. 

Below-grade disposal 

Below-grade disposal methods that have been used in SWSA 6 include concrete 
silos, wells in concrete silos, pipe-lined auger hole wells, unlined trenches, and landfills. 
ORNL began phasing out some below-grade disposal operations in SWSA 6 in December 
1992 at the request of the TDEC DOE Oversight Division because of concerns (1) about 
shallow land disposal in the trenches and landfill and (2) whether the below-grade wells 
would meet the long-term performance objectives of the order. Disposal in wells in concrete 
silos and piped-lined auger hole wells was suspended in December 1992 but may be 
converted to retrievable storage of very high range RH SLLW in FY 1994. The landfill was 
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SOLID WASTE 
STORAGE AREA 6 

I I  

Fig. 3.10. Location of Sdid Waste Storage Area 6 disposal units. 

closed in December 1992 for disposal of  VLA waste. The unlined trenches were phased out 
for animal. wastes in December 1992 and fop. other biological wastes in March 1993. Only 
the concrete silos continue to be used for disposal of CH SLLW and high-range RH SLLW. 

e silos. Concrete silos are used for disposal of low-range (C:H 
SLLW) and high-range (RH SLLW 51 r e d h )  waste. These concrete silos are located in 
separate areas of SWSA 6 but are identical in construction. Silos are constructed of two 
14-gauge, 4.9-rn-long (16-fi), corrugated steel pipes: one 2.4 in (8 ft) in  diam and thc other 
2.7 m (9 ft) in diam. A trench is dug -12.2 rn (-40 ft) long by -4.6 m (-15 f3) deep. 'l'he 
depth of the trench is always located and excavated with its lowest point a minimum of 
0.6 rn (2 ft) above the maximum water table elevation. Generally three or four silos are 
placed in the trench. The larger pipe is placed vertically in the trench with minimal space 
betwecn the pipes and with the top of the pipe 15.3, to 30.5 cm (6 to 12 in.) above ground 
level. The smaller pipe is centered inside the larger pipe. The top of the inner pipe extends 
-15.2 crn (-6 in.) above the top of the outer pipe. 

A 6.1-m (20-ft) section of 7.6-cm-diam (3411.1 PVC pipe with slots cut in the bottom 
0.6 to 0.9 ni (2 to 3 ft) is used as a nionitoring well in some of the silos. Another PVC pipe 
is placed outside the silos at the low point of the trench. The space around the silos is 
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backfilled with dirt leaving the tops of the outer pipes -15.2 cm (-6 in.) above finish grade. 
As the fill settles, more f i l l  is added as required to provide water sunoff away from the silo. 
A 0.3-m-thick (1-ft), steel-rod-reinforced concrete pad is poured in the bottom of each silo. 
The annular space between the two pipes is filled with concrete. Each silo i s  painted with a 
unique number [e.g., TL-XXX (trenchhw-range) or TH-XXX (trenchhigh-range)] on the 
outside of the 2.4-m (8-ft) pipe that extends above the ground. A temporary cover is placed 
over the open silo when it is not being filled. A section view of a typical silo used for CH 
and RH SLLW is shown in Fig. 3.1 1. 

OW-DWG 93M-13964 

TWO CORRUGATED DRAINAGE TILES 16 nT0 18 I LONG 
%yt 1 16GAlJGE 
AREA BElwEEN TILES AND BorrDM POWED WlTH CONCREE 

IZ- TO I M :  THICK REINFDRCED 
CONCf(ETE COVER PLACED 
AFTER CYLINDER IS 
F l U D  WrrH WASTE 

J- 
12-in. CONCRETE BOTTOM - - - -----\--;-I- STEEL-RODREINFORCED 
STEEL ROD EXTENDS 18 TO 24 In. 

- - -  
- - - - - -  
_ _ - - - - - - -  CORRUGATED PIPES 
_ _ -  - - - - - - - UP SIDE OF SILO BETWEEN 

NOTE: AS WASTE IS PUT IN SILO, CONCRETE 
GROUT IS WC)RED IN TO FILL ALL 
VOID SPACES. 

Fig. 3.11. Cross section of a concrete silo. 

Generally, noncompactible bulky items, small boxes, 208-L (55-gal) drums, or soil 
are disposed of in the low-range concrete silos. Waste packaged in 20-mil plastic bags 
containing doubled-bagged waste or 3.8-, 7.6-, 19-, 37.9-, or 75.7-L (1-, 2-, 5-, lo-, or 
20-gal) metals cans or 114- or 208-L (30- or 55-gal) metal drums are disposed of in the 
high-range silos. The packaged (drums only) CI-I SLLW is loaded on a transport vehicle and 
transported from the waste generator to WEAF for inspection by RTR. After successf~d 
inspection at WEAF, the waste is transported to a temporary storage facility or a staging 
area at the disposal site. RH SLLW i s  transported directly to the disposal site. A crane is 
used to remove the cover from the top of the silo and to lower the waste packages into the 
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silo to prevent the packages from opening. Waste packages are placed as close to one 
another as practical. to minimize the void space between containers. Waste is placed into the 
silo as long as the maxiiriurn radiation reading at the top of the silo does not exceed 200 
mrcm/h. After the silo is filled with waste, grout is poured between the waste packages to 
stabilize the waste. Waste placement and grouting is continued until the grout i s  within 
0.3 m (1 ft) from the top of the silo. After the grout has hardened, the silo is covered with d 
minimum 0.3-m-thick (1 -ft), steel-rod-reinforced concretc cap. Prior to the concrete cap 
hardening, a stenciled bolt with the silo identification number is placed in the soft concrcte 
cay. 

The current management plan is to continue disposal of CH SLLW and RTI SLLW 
that meets the WAC of the concrete silos until SWSA 6 is closed for below-grade disposal. 
I'hereafter, the waste will be disposed of in the above-grade tumulus facility [i.e., the 
Interim Waste Management Facility (IWMF)] or stored on-site in above-grade concrete 
storage containers until nezv disposal facilities are constructed at other sites on the ORR or 
access to an off-site DOE disposal facility is available. 

Asbestos silos. Contaminated asbestos waste is disposed of in dedicated concrete 
silos. The asbcstos concrete silos are located in separate areas of SWSA 6 but are identical 
in construction to the concrete silos described previously in this subsection. Generally, 
asbcstos waste is packaged in special, asbestos-labeled, 6-mil polyethylene bags, sealed with 
tape, and placed in a secoiid asbestos-labeled polyethylene bag. Asbestos waste is 
transported from the generator's facility directly to the disposal site in durnpstcrs in a closed 
transport vchicle. Waste disposal and silo closure is in the same manner as that described for 
low- and high-range silos. 

The current management plan is to continue disposal of asbestos waste that meets 
the WAC of the concrete silos until SWSA 6 is closed for below-grade disposal. Thereafter, 
the waste will be disposed in the above-grade turnulus (IWMF) or stored on-site in above- 
grade concrete storage containers until new disposal facilities are constructed at other sites 
on the ORX or access to an off-site DOE disposal facility is available. 

High-range wells in silos. A modified version of the previously described concrete 
silo was used for the disposal of very high range waste (RII SLLW > I  rern/h). A trench was 
dug -12.2 m (-40 ft) long by -4.6 m (-15 ft) deep. The depth of the trench was always 
located atid excavated with its lowest point a minimum of 0.6 m (2 ft) above the maxii-nmn 
water table elevation. Three or four concrete silos constructed of one 16-gage, 4 . 9 - d o n g  
( 16-fi), 2.7-m-diam (9-f'), corrugated steel pipes werc placed in each trench with minimal 
space between the silos and with the top of the silo 15.2 to 30.5 crn (6 to 12 in.) above 
ground level. The space around the silos was backfilled with dirt leaving the top of the silo 
-15.2 cni (-6 in.) above finish grade. As the fill settled, more fill was added as required to 
provide water runoff away from the silo. A Q.3-m-thick (1-fi) ,  steel-rod-reinforced concrete 
pad was poured in the bottom o f  each silo. A 6.1-m (20-fi) section of 7.6-cm-diam (3-in.) 
pipe with slots cut in the bottom 0.6 to 0.9 rn (2 to 3 ft) was used as a monitoring well. The 
PVC pipe was placed insidc each silo with the bottom resting on the concrete pad. 

constructed of 2-cm-thick (0.75411.) steel pipes, 5 ni (16 ft) long with a 51-c:n (20-in.) ID. 
The annular space hetween the outside surface of the pipes arid the inside surface of the silo 
was filled with concrctc to -1.3 cin (-4.5 in.) below the top of the pipes. A bolt stenciled 
with tlic well identification climber was placed in the concrete at the top of each of the 
seven wells. Each well is identified by a unique number [e.g., WH-XXX (wellhigh-range)]. 
A texnporary cover was placed over the open wells when thcy were not being filled. A 

Seven wells were placed in a geometric array inside each silo. I he wells were 
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typical section view of a concrete silo with high-range wells used for waste with a 
unshielded container dose rate >1 remh is shown in Fig. 3.12. 

COARUOAml ORUN 
TILE. 1MLENQTH. 

124n SEEL-ROD 
REINMRCED 
CCtCRETE EASE 
WURED W 

b TO &In. CRUSHED 
STONE IN BOTTOM 
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W N  TlLE TO RUN 
OFF SURFS€ WATER 

GROUND LEVEL 

NOTE: WHEN F L E D  WITH WASTE. THE WWIWAL 
WULS ARE CAPPEO Wrm A 124n-THICK 
STEEL-FIOCLAEWFCRCED CONCRETE CAP. 

Fig. 3.12. Cross section of a concrete silo having high-range wells. 

The waste disposed in concrete silos with high-range wells was packaged in 3.8-, 
7 6 ,  19-, 37.9-, or 75.7-L (1-, 2-, 5-,  lo-, or 20-gal) metal cans or 114-L (30-gal) metal 
drums and transported to the disposal site in a lead-shielded, bottom-discharge carrier. Using 
a crane, the carrier was placed over the well, the bottom carrier drawer was opened, and the 
waste was lowered into the well. Prefabricated concrete plugs were placed in the well on top 
of the waste to reduce the radiation reading at the top of the well to <200 mrernk. When a 
well in the silo was filled, the well was capped with a minimum 0.3-m (I-ft) steel-rod- 
reinforced concrete cap. Prior to the concrete cap hardening, a stenciled bolt with the well 
identification aurnber was placed in the soft concrete cap. The radiation reading over the top 
of a closed well was ~ 2 . 5  mrernh. 

Very high range wastes are no longer disposed in high-range wells in concrete silos. 
'This waste i s  managed as 567 waste and i s  ~ ~ s p o ~ ~ ~  to O W L  retrievable storage welts in 
shielded waste carriers. The current waste management plan for very high range LLW i s  to 
store the waste on-site until access to an o site DOE disposal facility is available. 

~~~~-~~~~~ welis. ~ ~ ~ a ~ ~ - ~ ~ ~ ~ ~  steel pipe wells were also used to dispose of very 
high range waste (RH SLLW) :-I retnlh. These wells were constnicted of 2-can-thick 

pe vertically centered in. a drilled auger hole. the top of which is 
.2 cm (6 in*) above ground Bevel. 'Fhe  in^ space was ba&iBle 

an ID of 76.2 cm (30 in.). h 
of  the well. 
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A monitoring well, made 6om a 7.6-cixa-diam (3-in.) polyvinylchloride pipe with a 
bottom cap and slotted 0.3 rn (1 ft) from the bottom, was placed outside the well to allow 
collection of liquids for sampling and quarterly imonitorilag of the hydrological isolation of 
the well. The top of each well is painted with a unique identification number [e.g,, 
WH-XXX (wellhiigh-range)]. A typical section vicw of a high-range well used for Iu-I 
SLLW with an unshielded container dose rate <I  r e d 1  is shown in Fig. 3.13. 
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Fig. 3.13. Cross seetion of a high-range weR 

Generally, only waste packaged in 208-L (55-gal) metal drams was disposed of in 
high-range wells. The waste was transported to the burial site and disposed of in the same 
niaaaner as the high-range we.lls in silos. After the well was filled, the well was cappe 
a minimum 0.3-in-thick (1 -k), steel-rod-reiaforced concrete cap. Prior to the concrete cap 
hardening, a stenciled bolt with the well identification number was placed in the soft 
concrete cap. After closure and cappirig the well, thc radiation reading over the top of the 
well was <2.5 mmremh. 

disposal ceased in December 1992. ’This waste is managed as SC waste and is transported to 
ORNI. retrievable storage wells in shiclded waste carriers. The current waste management 
plan for very h i ~ h  range SLLW is to store the wastc on-site until access to an off-site DOE 
disposal facility is available. 

Very high range wastes are no longer disposed of in high-range wells. Routine 

Fissile W e k  Fissile waste was disposed of in dedicated fissilc wells. The fissile 
wells were constructed in the same nianncr as the high-range wells describcd previously. 
Fissile wvel!s wzre spaced so that a ~ciinirnurn of 0.9 in (3 k )  of earth separates the sides of 
adjacent wells. k issik a;ve!ls arc  umbered W F - X X X  (we!l/fissile). Fissile wasti: was 
pzrkaged i l l  3.9- to 75.7-I, (1- to 20-gal) catis CY 114- to 208-1, (30- to 55-gal) drums, 
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transported to the burial site in a shielded waste carrier, and disposed of in the same manner 
described for the high-range wells. The well was capped in the same mariner described for 
the h igh-range we11 s . 

Fissile waste is no longer disposed in fissile wells. Disposal ceased effective 
December 1992. This waste is also managed as SC waste and is transported to ORNL 
retrievable storage wells in shielded waste carriers. The current waste management plan for 
fissile waste is to store the waste on-site until access to an off-site DOE disposal facility is 
available. 

Biological Trenches. Biological waste was disposed in trenches that were -3 to 
15 m (-10 to 50 ft) long and 3 m (10 ft) wide. The depth of the trenches varied depending 
upon the water table elevation. The lowest point in the trench was at least 0.6 rn (2 ft) above 
the known maximum water table elevation, and spacing between adjacent trenches was at 
least 1.5 M (5 ft). The trench was graded to slope to one end at a rate of approximately 4 
cm/m (0.5 in./ft). Trenches were separately located from other waste disposal sites Each 
trench is identified by a unique number [e.g., TB-XXX (trenchhiological)]. Surface water 
drainage is controlled by separate ditching around the trench that conforms to existing 
topographic conditions. The ditching is compatible with the overall drainage network of the 
waste area regardless of whether the trench i s  on standby, in use, or closed. 

usage. The trenches were sized and sectioned by removable steel plates to improve 
efficiency of land usage and to prevent trench sidewall collapse. In the event that unforeseen 
fluctuations in the water table might cause the excavation to fail below the water table, the 
trench was backfilled with Conasauga shale to a depth of at least 0.6 (2 f3) above the 
maximum water table. After biological waste was placed in the trench, it was covered with 
at least 0.9 m (3 ft) of dirt. When the trench was filled, the surface of the closed trench was 
planted with grass, mowed, and kept free of trees. 

Biological waste is no longer disposed of in the SWSA 6 biological trenches. 
Biological waste was last disposed of in March 1993. The current waste management plan is 
to incinerate the waste at an off-site commercial treatment facility. The treated waste will be 
returned lo ORNL for storage or disposal in the above-grade tumulus facility (i.e., IWMF). 

The trenches were located and oriented for the most efficient and practical land 

Suspect Waste Landfill. VLA waste was disposed of in an open landfill northeast 
of SWSA 6. The IandfiII covered less than one acre. After disposal, the waste was covered 
with at least 0.30 m (1 ft) of soil. VLA waste is no longer disposed of in the landfill. 
Operations were suspendcd on December 1 1, 1992. 

1.2 x 1.2 x 1.8 rn (4 x 4 x ti at) metaai box. Large items that will not At in a metal box are 
stored inside a large cargo container (SedLand). The packaged VLA waste i s  stored at an 

e facility until transported off-site for ~ ~ ~ ~ t ~ e ~ ~  by incineration OF 
ion. ‘The treated waste is packaged in metal boxes and returned to ORNL for 

VLA waste is segregated from clean material and other SLLW- and i s  placed inside a 

storage or ~~~~~s~~ in the SWMF or lowrange silos. 
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Perforinance ~ s s ~ s s ~ ~ ~ ~ ~ ~ ~  DOE Order 5820.28, Chap. 111, requires that each 
operating LLW disposal facility meet radiological perfomance objectives: 

to protect public health and safety in accordance with standards specified in environmental 
health orders and other DOE orders; 
to ensure that external exposure to the wastes and concentrations of radioactive material 
that may be released into surfacc water, groundwater, soil, platits, and animals results in 
an effective dose equivalent that does not exceed 25 mremlyear to a member of the public 
(releases to the atmosphere shoiald maintain releases of radioactivity in effluents tu the 
general environment as low as reasonably achievable); 
to ensure that the committed effective dose equivalents received by individuals who 
inadvea-tently intrude into the facility after loss of active institutional control (is., 
100 years) will not exceed 100 nirern/year for continuous exposurc or 500 mrem for a 
single acute exposure; and 
to protect groundwater resources consistent with federal, state, and local requirements. 

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

A preliminary PA was prcpared for disposal technologies and active disposal units 
(as of September 26, 1988) in SWSA 6 and for the Class L-I1 IWMF located in the 
southwestern portion of SWSA 6. The draft report was submitted to EQE in 
September 1990 for review by the DOE Peer Review Panel. The preliminary PA indicated 
that many of the disposal units in SWSA 6 do not at present mcet the performance 
objectives of DOE Order 5820.U. Work is ongoing to evaluate the uncertainties and to 
improve the analysis in the PA. A final report will be issued that reflects the resolution of  
the comments received by the DOE Peer Review Panel. The final PA for SWSA 6 and 
I W F  is scheduled to be delivered to DOE-ORO for submittal to DOfi-HQ in December 
1993. The carrent strategy for managing ORNL LLW is to devclop radionuclide 
concentration limits for the IWMF based on the final results of the PA. 

TnannaRus D~sgosa! 'Demonstration Project, The TDDP was developed and 
implemented as part of the LLWDDD Frogram. 0 
the design and construction of the Class L-I1 tu~mulus disposal. facilities. l h e  purpose of this 
project was to demonstrate the ability of an above-grade disposal facility to contain the 
release of SLLW to the environment. TurziuBus disposal involves packaging SLLW in steel 
boxes, placing thc steel boxes inside concrete vaults (Fig. 3.141, stacking the vaults on a 
curbed concrete pad, and capping with natural materials. 

Actual loading o f  concrete vaults onto the pad begiii in April 1988. The I'umulus I pad was 
filled to capacity in June 1990, and a tent was installed over the entire facility after Tumulus 
I1 was filled to capacity. A total of 290 vaults [approximately 788 ni3 (27,840 ft')] were 
placed on the Tumulus ]I pad. 

SWSA 6 Tumulus I is -13.8 x 32 ID (-65 x 105 ft). The pad was constructed using high- 
s~ iengtih (6089 psi) concrete and reinforced using epoxy-coated rcbar. The ccncrctc pad 
varies in thickness from 29.3 cm (8 in.) in the ceinter to 40.6 cm (16 in.) along the perimeter 
of the pad. The pad has a concrcte curb 15.2 CJII (6 in.) high along the entire perinieter. Thc 
concrete pzrl waq desigrrcd to serve as the pririraiy leachate col~ection system for any 

I ,  was assigned the responsibility for 

'l'lne first tumulus pad (Tumulus I) was coristructed in SWSA 6 during early 1987. 

I'umulus I is located on an approximately 0.60-ha (1 S-acre) site in the south area of 



3-41 

STEEL REINFORCED 
CONCRETE COMA 

METAL BOX 

STEEL REINFORCED 
CONCRETE VAULT 

BASIC VAULT DIMENSIONS = 6 fi T U  X 7 R 10 in. LONG x 5 it 7 In. WIDE 

MAX LOADED WEJGHf = 15 TONS 
INlERlOR WASTr VOLUME = 1M1 rp 

Fig. 3.14. Generic concrete cask for tumulus disposal operations. 

leachate generated during operations and after closure. Surface drainage channels were 
constructed north, east, and south of the pad to divert surface runoff away from the pad. 

designed to be used as structurally stable overpacks for containerized SLLW. The concrete 
vaults are -0.2 m (-8 in.) thick and are 1.6 m (5 ft 5 in.) high, 1.7 m (5 ft 7 in.) 
wide, and 2.4 ni (7 ft 10 in.) long. An inner cavity i s  sized to receive a 1.2 x 1.2 x 1.8 m 
(4 x 4 x 6 fi) metal box with a 10.2-cm (441.) annular space. After the containerized solid 
LLW is placed in the vault, the annular space is filled with concrete, and a 0.2-m-thick 
(8-in.) precast concrete lid is placed on the vault and sealed with bitumen. The loaded and 
sealed concrete vaults are subsequently placed and stacked on the tumulus pad in rows 
abutting each other. 

One of the principal features of tumulus disposal is the inherent capability for 
monitoring surface and groundwater for contamination. The sealed concrete pad i s  the 
primary barrier from the groundwater. The pad is sloped 1% to one side where a curb and 
gutter collect alI surface pad runoff and drain the water to a monitoring station. A liner 
below the pad provides a secondary barrier from the groundwater and collects any water that 
may have penetrated the pad. Any water collected in the secondary barrier is also diverted to 
the monitoring station. The monitoring station is equipped for receiving, monitoring, and 
collecting samples from flows received from both the surface pad drain and under-pad liner 
drain systems. 

The concrete vaults that were loaded and doubled-stacked on the concrete pad are 

Tumulus 11 disposal. The Tumulus I1 facility was operated after the Tumulus I pad 
was filled and preceded the operation of the IWMF. The Tutnulus I1 pad began operation in 
October 1990 and was filled to capacity in March 1992. A tent was installed over the entire 
facility. A total of220 vaults [-598 m3 (-21,120 ft")] were placed on the Tumulus 11 pad. 

Tumulus I1 is located on an -0.40-ha (-1-acre) site just north of the T U ~ L I ~ U S  I pad. 
'The tumulus pad is -18.2 x 27.4 m (-60 x 90 PI) and 30.5 cm (12 in.) thick. The pad was 
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constnrcteb o f  high-density concretc and reinforced with epoxy-coated steel rebar. The pad 
has concrete mrbs 0.30 in (1 ft) high on the south, east, and west sidcs. The north side does 
riot have a curb and was used for vehicle access during vault-loading operations. 'T'hc 
loading area was adjacent to the north side of the pad and was constructed of crushed stone. 
Surface drainage channels are constructed nontla and east of the pad. 'These channels are 
connected to the existing surface drainage channels for Tilrnulus 1. 

Interim waste Managerne 

The IWMF is the only active above-grade tutnulus disposal facility in SWSA 6. The 
IWMF occupies an area of -3.8 ha (-9.5 acres) in the southwest portion of SWSA 6 .  Each 
tiirnulus pad i s  -18.2 x 27.4 :ri (-68 x 90 ft) and 30.5 cm (12 in.) thick. The pads are 
constructed using high-density concrete and reiriforced with epoxy-coated steel rebar. The 
pad has concrete curbs 0.30 i n  (1 ft) high on the north, south, and west sides. The east side 
doe% riot have a curb and i s  used for vehicle access during vault loading operations. Each 
pad provides disposal for approximately 330 vaults [approximately 897 1n3 (3 1,680 ft')] 
stacked three high. 

The IWMF has been designed to divert watcr into three sumps. The sumps are 
located in a monitoring system adjacent to the tiamulus pads. The monitoring station is 
equipped for receiving, monitoring, and collecting samples from flows received from the 
stomwater, underpad, and infiltration drain systems. The underpad sump is designcd to 
allow monitoring of any groundwater that may accumulate under the pads. The stormwater 
sump collects water from the pad that is in operation. The infiltration sump is used to collect 
water from the pads that have been filled with vaults. An illustration showing vaults stacked 
on the curbed concrete pad, drain lines, and the proposed tumulus cap is shown in Fig. 3.15. 

ESWMO Class L-I Disposal Facility 

Thc ESWMO has been assigned the responsibility for the development of new 
Class Id-I and L-I1 SLLW disposal facilities on the QRR. Candidate sites for the new Class 
L-I disposal facility included the Far West Chestnut Ridge and West Chestnut Ridge; West 
Chestnut Ridge is the preferred site. Conceptually, the Class L-I will consist of a series of 
below-grade trenches with an average depth of 91.m (30 ft), length of 183 m (600 ft), and 
width of 61 rn (200 ft). Trench dimensions will vary in an effort to optimize space available 
for disposal. 'T'he trenches will be lined oil the sides and the b ~ t t o m  with a synthetic 
membrane. The bottom of the trench will have an additional clay liner under the synthetic 
liner, and both liners will have associated sumps and leachate collection systems. Each 
trench will be designed to handle -4.5 x lo4 in3 (-1.6 x lo6 at') of Class L-I waste 
(assuming 50% trench disposal efficiency). Sedimentation basins will be constructed to catch 
and to hold uncontaminated water originating from the site and trenches during operations. 
Leachate collected from the liner systems will be transferred to a wastewater treatment 
facility at ORNL for processing and release to surface waters. Ancillary facilities will 
include an administration building, a waste verification station, a wastc-staging area, a heavy 
equipment storage facility, a decontamination vehicle monitoring station, and a guard portal. 

The ORR Class L-I disposal facility was anticipated to be operational by the end of 
1996. The project schedule has slipped significantly because of delays in the preparation of 
NEPA documentation and lack of funding. In August 199 1 ESWMO requested DOE-OK0 
to authorize funding for FY 1992 engineering support for the Class L-I and L-I1 disposal 
facilities to complete Conceptual Design Reports for both projects by March 3 1, 1992. This 
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Fig. 3.15. Interim Waste Management Facility depiction showing vaults of solid low-level waste, drain lines, 
and final cover. 

request was based on the expectation that both projects would be funded as FY 1994 LIS. 
The Class L-I disposal facility is not expected to be operational before 2002. This delay will 
cause a significant shortage of  disposal capacity for ORNL Class L-I wastes. 

ESWMO Class GI1 Disposal Facility 

The new Class L-I1 disposal facility is proposed to be located in West Bear Creek 
Valley. This site is -3 miles southeast of the Oak Ridge K-25 Site, 2% miles northwest of 
ORNL, and 6 miles west of  the Oak Ridge Y-12 Plant. The site is bounded on the east by 
Gum Hollow Road, on the north by Pine Ridge, on the west by State Highway 95, and on 
the south by Bear Creek Road. The site is located on the southern slopes of Pine Ridge. Site 
development, two tumulus disposal units, four buildings, and special operating equipment 
will be provided. 

The site development will be directed at preparing an area that can support 
approximately 20 years of operations. The development will include the clearing of 
approximately 24 acres. The areas cleared will be grubbed to remove vegetative matter. 
Grading to required slopes and grades for roads, drainage, buildings, and disposal unit 
construction will be provided. Erosion coiitrol measures will be taken during construction, as 
well as during operation, in accordance with site Best Management Practices (BMP). All site 
runoff will be channeled to a stonnwater detention basin. 



3 -44 

The ESWMO Class L-I1 disposal facility was anticipated to be operational by the 
eild o f  1996. Delays in the preparation of NEPA documentation have deferred the LI project 
to FY 1934. In FY 1991 the prefemcd site for the facility was taken away by the Nuclear 
Weapons Reconfiguration Site (Complex 29) project planning. The first units of the 
Class 11-11 disposal facility are expected to be available in 1999. 

SWIMS i s  the database for both SLLW and 'TRU solid radioactive waste. ORNL 
manages and administers this database 2nd provides input to the national integrated database. 

3.1.2h Update of implementation summary table 

Appendix A provides an update to the original implerncntation summary for 
inanagerncnt of SLLW that was provided in thc Oak Ridge National Lubovntowy 
ITT~IWW~&ZC~~&'OM Y I m  for DOE Order 5820.2A. The format in Appendix A duplicates the 
format of the rcquireementr for the management of SLLW contained in DOE Order 5820.28. 
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. 

Program activities. As Subsect. 2.1.3.4 of last year's plan notes (WMRAD December 1992), 
tasks originally assigned to the LLWDDD Program (for achieving compliance with the DOE 
Order 5820.28) 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 System 
installations. Other revisions to the table are minor and reflect points of edification and/or 
slight changes in strategic planning. 

Thc most significant revision to the table results from the deletion of LLWDDD 

A listing of proposed Lls and GPPs for SLLW facilities atid facility upgrades at 
ORNL is provided in Table 3.4. This table indicates the project title, TEC, and the 
respective fiscal year for funding. 

3.2 LIQUID WASTE 

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

3.2.1 Strate 

An overview of the program strategy for LLLW, process waste, and area sources is 
depicted in Fig. 3.16. Figure 3.17 summarizes both ithe existing and proposed facilities and 
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Table 3.4. Line item and general plant projects for solid low-level 
waste facilities at Oak Ridge National Laboratory 

Title 
TEC" Fiscal 

($ x 1000\ vear 

Line item project 

Bulk Contaminated Soil Facility 1,800 1991 

Low-Level Waste Disposal Facilities 
(Class 1.4 and M I )  

140,000 1994 

Interim Waste Management Facility (LWMF) I1 3,000 1997 

General plant projects 

SWSA 6 Improvementsb 309 1990 

SWSA 6 Staging Area Upgrade 545 1990 

Class L-IlYrV Retrievable Storage Facilities 1,100 1991 

Class I,-WIV Aboveground Storage Facility 48 1 1992 

Solid Low-Level Waste Staging Facility 760 1994 

IWMF IJpgrade 500 1995 

Class L-IILAV Retrievable Storage Facilities 1,100 1995 

SWSA 7 Aboveground Storage Facility 1,100 1996 

Total estimated cost. 
%olid Waste Storage Area. 

actions, the details o f  which are described separately later. The functional areas used for 
strategy development are outlined in the left column: generation, waste transfer/operational 
monitoring control, waste collection, waste treatment, waste disposal/discharge, and 
environmental monitoring/permitting. 

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

3.2.2 Liquid Low-Level Waste System 

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

of 20 Ci/gal. However, current WAC limits influents to 2 Ci/gal 90Sr equivalent and 
4 0 0  nGi/g of alpha-emitting transuranic elements. Surveys of NG materials sent to the 
system seem to indicate that these solutions do not contain significant quantities of 

The LLLW System was designed to handle waste solutions with maximum activity 
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hazardous chemicals. However, both past and current waste treatment and storage practices 
(e.g. ,  waste neutralization and evaporation) have produced LLLW concentrates arid sludges 
containing concentrations of huardous chemicals high enough to be subject to regulatory 
controls (ix., RCRA LDKs for mixed wastes). 

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

small tanks and lines, located inhear individual source building, used for initial 
accrinaahtition or transfer sf  LLLW; 
waste-collection vehicles that serve a few facilities @e., containerized waste and tank 
ti uck capabilities); 
inteimediate collection tanks and lines in the r m i -  3RNf, Complex in Bethel Valley for 
collection and transfer (C.4 I )  of wastes received &om thc accumlil~iti~n subsystem to a 
central waste collcctioir (CWCH); 
forir intermdiatc collection tanks and transfer lims in the Mel'kon Valley Area that 
discharge to a central puniping station; 
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Fig. 3.17. Existing and proposed facilities for liquid low-level waste, process waste, and area sources. 
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a Melton Valley pumping station and a transfer line that transfer LLLW received from the 
four intermediate collection tanks to the CWCH in the main ORNL Complex; 
a CWCH that receives ILLW from the inte 
Complex and from the Melton Valley pumping station and, in turn, transfers the wastes to 
the evaporator facility (Building 253 1); 
waste evaporators and their associated service and storage tanks (five tanks in all); and 
eight tanks located near the NHF that represent the principal storage site for evaporator 
concentratcs, 

ediate collection tanks in the main ORNL 

Disposal of waste concentrates on-site i s  not currently possiblc because concerns 
about potential releases and changing regrilatory requirements forced shutdown of the ORNL 
hydrofracturing process in 1984. The stored concentrates are to be processed in WIIPP and 
disposed of off-site. Interim measures (including waste mirniniization and building new 
storage tanks as necessary) are being itnpleniented to ensure that adequate storage volume is 
maintained until treatment capabilities become available. Devclopmcnt work is proceeding in 
parallel for treatment o f  legacy and NG wastes at alternative treatment facilities should 
WIPE' be significantly delayed or canceled. 

The system receives LT~CW from 32 source buildings (irnclnding 4 in the Melton 
Valley Area) via local acmarnulation tanks and/or bottling or trucking transfers. Transfer 
piping (typically unvalved) connects these components with one or more of the stainless 
steel collcction tanks [1892- to 56,781-L capacity (500- to 15,000-gal), median <7540 I ,  
(2000 gal)] that are still in service. Each collection t m k  currently in service is equipped with 
liquid-level instrumentation and a filtered vcnt to the atmosphere OT io 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 CWCII. The 
LLLW is dirceted through this header to one of the 189,270-7. (50,00Q-gal), stainless steel 
evaporator service tanks (located in an underground, stainless stecl-lined concrete vault), 
which serves as a feed tank to the LL,L2W evaporator. 

Valley. Waste from Melton Valley collection tanks i s  Grst transferred to a local pumping 
station A singly contained transfer line conducts the ELLW from that point, over Haw 
Ridge, and into the inah O W L  Complex. Waste coiacentmtt?c from the evaporators are 
transferred through doubly contained, stainless stcel piping either to storage tanks located 
near the evaporator [ lS9,27O-L (50,000-gal) stainless steel, ul-iderground in concrete vault] or 
to one of the MVSTs [eight 189,270-1, (50,000-gal) stainless s t d ,  underground in stairiless 
steel -lined concrete vault]. 

The Lk1.W evaporators are eelitrally located in the main ORNk Coniplex in Bethel 

3.2.2.1 Generic description and characteristics of waste 

Eiqnaid low-level waste 

Several facilities at OMNL contribmte to the generation of I,LL,W. The radioactive 
liquid waste generated at ORNL can be categorieed into several types of waste: ( 1 )  liquid 
seccndav wastes that aie a resuit of gaseous and PWTP opcra,tions, (2) wastes that result 
from decotitarnination or hot cells and vaiisus areas, and (3) R&D pt ocess-generated wastec. 
Of these types o f  LLLVJ, gaseexs and water ti eaimcnf facility operations wastcs have 
accounted for -1 1% of the dilute LLLW geneiatsd in 1933. Decontanninaiion and R&D 
activities kiai..: gewrated - 36% of the waste, and raEn\v~~~dgi-ound.NateH infiltiation arrnunt 
for thc rezaiiiing 53% of the dilute I M , W  generation. 
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Major generators of dilute LLLW include the 3039 off-gas scrubber, HFIR 
(Building 7900), the PWTP, and the REDC (Building 7920) (Table 3.5). In addition, leakage 
of rainwater and groundwater into the LLLW System accounts for -50% of the waste 
volume collected. Annual LLLW generation is on the order of 1.7 x lo6 L (4.5 x IO5 gal). 

The major generators of concentrated LLLW are the PWTP, HFIR, and the REDC 
(Table 3.6). Over 99% of the activity entering the LLLW System is generated by the REDC. 
The only other generator that produces significant quantities of radionuclides is WIR. The 
majority of the TRU isotopes "Sr and 137Cs were generated at the REDC. Most of the lg21r is 
generated by the HRLEL (Building 3525). HFTR generated the majority of the mCo and 3H. 
The primary contributors of dissolved solids to the LLLW were the PWTP, IIFIR, and the 
REDC. These results are particularly important because the dissolved solids content and 
amount of  dilute LLLW fed to the evaporator during a given run are the primary factors that 
determine the efficiency of the LLLW evaporator. Approximately 49,210 to 98,421 1, 
(-13,000 to 26,000 gal) of concentrate are being stored each year for future treatment and 
disposal. 

In the past, the isotope facilities at O W L  were used primarily for producing and 
distributing various radionuclides. A wide range of radionuclides were handled. Major 
activities at the facilities included tritium processing, ''Kr enrichment, short-lived fission 
products processing, '37Cs and "Sr source fabrication, 'OCo storage, 99Tc processing, and 
some TRU isotope processing. Most processing operations stopped in 1990. In the Isotopes 
Area very little LLLW i s  now generated as a direct result of processing activities. Most of 
the waste production is a result of routine and nonroutine hot-cell decontamination. The 
primary radionuclides expected to be in the waste streams generated fkom these facilities are 
1 3 7 c s ,  90sr, 131 I, ' S2E~ ,  and ls4Eu~ Waste generation decreased with the Isotopes Area 
shutdown in 1990 but will increase owing to decontamination efforts in the foreseeable 
future. 

produces a spent caustic solution that is slightly radioactively contaminated. The 3039 Stack 
Area produces -151,400 L/year (-40,000 gal/year) of dilute LLLW and accounts for -10% 
of the total LLLW collected each year. 

(1) regeneration and backwashing of primary and pool demineralization systems, (2) waste 
from sampling, and (3) head tank overflow. When ICIFIR was shut down, the LLLW 
generation rate was -10,220 L/month (-2700 gahonth) .  When in operation, the system is 
the largest single generator of dilute LLLW at ORNL. During HFIR operations the most 
significant LLLW generation source is the regeneration and backwashing of the primary and 
pool demineralization systems. In 1992 these regeneration solutions accounted for 
-378,500 L (-100,000 gal) of LLLW generated during the year and also represented the 
primary source of 6oCo in the LLLW System at ORNL. During 1993, processing problems 
occurred that have caused an increase in the number of regenerations, and the LLLW 
generated increased to 529,400 L (140,000 gal). 

Dilute LLLW generation in the REDC has decreased each year since 1991, going 
from 64,352 L/year (17,000 gal) to 41,640 L/year (1 1,000 gal) in 1993. This decrease is a 
result of process improvements. The majority of the volume is the spent caustic solution 
fiom the facility's off-gas scrubber. 

-41,640 L/year (-1 1,000 gal) and also contributes significantly to the LLLW concentrate. 
This waste stream is a result of regeneration of the ion exchange columns at the FWTP. 

Rainwater and groundwater inleakage, pump prime water, etc.-all grouped under 
"nonprogrammatic waste" in Table 3.5-make up the largest dilute LLLW stream. 

The scrubbing operation for the Central Off-Gas Collection System (stack 3039) 

LLLW collected from HFIR is generated primarily from the following sources: 

The PWTP contributes the fifth largest volume to the dilute LLLW stream at 



Table 3.5. Dilute liquid low-level waste (LLLW) generation: 1992 and 1993 

Tank Building" 

Yearly genzration 
k (gai)!year 

1992 
~~ 

1993' 

Percent of tau1 
~~ 

I992 1993 

3028, 3029*, 3030-32, 3038, 3039, 3047*, 3093 11,356 (3,000) 

Bldgs. 3001' (OGR), 3042 (OM), 3119 (SSR)" 15,142 (4,000) 

wc- 10 
WC- 19 

2026 

wc-20 

HFIR 

wc-7 

1%'- 16 

wc-3  

w-22 

N-7 1 
S-324, S-223, 
and $523 

Trucked 

Bottled 

Variousd 

Total 

Bldg. 2026* 

Bldgs. 7920*, 7930 ( E D C Y  

Bldg. 7900* (HF1R)c 

Bidg. 3504* 

Bldg. 3@26D* 

Bldg. 3025' 

PWTP Feed*' 

3039 stack* 

BIdg. 3019* 

Bldg. 3517* 

Bldg. 3074" 

Bldg. 3525* 

Bldgs. 3026C*, 3047*, 3592*, 45008*, 45UOS*, 
4501*, 4508*, 1505' 

10,22 1 (2,700) 

49,210 (13,000) 

459,549 (121,400) 

2,006 (530) 

2,082 (550) 

2,590 (420) 

47,696 (12,600j 

147,253 (38,900) 

1,363 (360) 

1,540 (400j 

7,192 (1,900) 

4,928 (1,300) 

212 (56) 

Nonprogramrnatic waste (e.g., sumps, filter pits, 
inleakage) 

732,629 (193,540) 

1,505,292 (397,656) 

8,328 (2,200) 

4,542 (1,2011) 

13,429 (3,600j 

4 1,640 ( i  1,000) 

529,958 (140,@00) 

454 (120) 

2,650 (700) 
6,435 (3,700) 

40,582 (lO,SOO) 

163,530 (43,200) 

1,136 (300) 

0 (0)  

6,435 jl,7@0j 

6,435 (1,70G) 

772 (204) 

93 1,060 (245,960) 

1,757,555 (464,384) 

"Only those facilities with an asterisk were generating LLLW in 1993. 
bData for I993 estimated based on 1993 generator surveys and informarion available January through June 1993 from Waste Management. 
'Oak Ridge Graphite Reacror (OGR), Oak Ridge Reactor ( O m ) ,  Bulk Shielding Reactor (BSR), Radiochemical Engineering Development Center (TCEDC), 

dIncIudes Buildings 2531, 2533, 2534, 7830, inactive tanks, etc. This includes 18,927 L (5,000 gal) dunng 1953 from inactive tank 7562. 
High Flux Isotope Reactor JHFIR), and Process Waste Treatment Plant (PWTP). 

w 
VI 
0 

I 
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Approximately 757,082 to 946,353 Wyear (-200,000 to 250,000 gal) are treated as LLLW. 
This number varies greatly depending on the amount of rainfall received in the year. It 
accounts for -50% of the collected dilute LLLW; however, a high-volume reduction factor 
is achieved for this waste stream, and the resulting volume of concentrate is estimated as 
4 8 9 3  L/year ( 4 0 0  gal/year) (-2% of the concentrate collected in a typical year). 

TRU-contaminated liquid low-level waste 

The REDC recovers a variety of radiochemicals produced by irradiation of selected 
isotopes. The LLLW produced at the REDC [-41,600 L/year (-1 1,000 gal) in 19931 is 
primarily generated from disposal of spent off-gas scrubber solutions. 'The scrubber; solutions 
typically contain low levels of radioactivity. A waste minimization effort was undertaken in 
FY 1992 to change the scrubber operation to reduce the total LLLW generation rate at the 
REDC. In addition, small volumes of LLLW are generated as a direct result of isotope 
processing from operations conducted at the REDC. Although volumes are small, the REDC 
is the major contributor of the TRU isotopes 90Sr and '37Cs and the mixed-fission-product 
concentration in the system. The existing LLLW System does not have provisions for 
segregating and handling TRU-contaminated liquids separately. Modification of the LLLW 
System to isolate TRU-contaminated liquid waste is currently being studied. 

Concentrated liquid low-level waste 

Liquid low-level waste is concentrated in one of two evaporators at the LLLW 
Complex. (See Subsect. 3.2.2.2 for a brief description of the facility). The resulting LLLW 
concentrate is then stored prior to final treatment and/or disposal. Table 3.6 lists the 
estimated volumes of concentrate resulting from the evaporation of LLLW from the various 
facilities. 

Table 3.6. Liquid low-level waste concentrate generation: 1992 and 1993 

1992 1993 
Generator 

L (gal)/year Percent L (gal)/year Percent 

Process Waste Treatment Plant 43,532 ( I  1,500) 67 42,018 (11,100) 56 

Nigh Flux Isotope Reactor 9,464 (2,500) 15 23,848 (6,300) 32 

Radiochemical Engineering 7,192 (1,900) 11 6,057 (1,600) 8 
Development Center 

Oak Ridge ReactodBulk 757 (200) 1 
Shielding Reactor 

Building 3517 <379 (400) <1 0 (0) 0 

1379 (<loo) <1 c157 (coo) <I 

Isotopes Area <379 (400) 4 1757 (<200) <1 

Building 3525 

Others 3,028 (800) 5 2,271 (600) 3 

Total 65,109 (17,200) 89,500 (23,600) 
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An average of 68,137 to 94,635 I, (18,000 to 25,000 gal) of LCLW concentrate are 
produced each year. The PWTP is currently the largest contributor, generating an estimated 
42,018 L/year ( 1  1,000 gal) for 1993. HFIW is the secoiid largest generator at 20,043 L/year 
(5300 gal), and the REDC is expected to produce -6057 1, (-1608 gal) of concentrate during 
1993. The rest of the generators contribute the remaining 4% of the LLLW concentrate. 

67 and 55%, respectively, of the total LLLW concentrate generated was attributed to PW'I'P 
operations. HFIW generated 15 and 32% of the LLLW coa~:entrate in 1992 and 1993 
respectively. The third largest generator is the REDC All other facilities combined 
generated less than 10% o f  the LLLW concentrate. 

The PWTP is the largest generator o f  LLLW concentrate, During 1992 and 1993, 

3 . 2 2 2  Treatanenat facilities 

Facilities associated with the LLLW System at ORNL, consist of collection tanks and 
piping, a seavice tank at Building 253 1, the cvaporator facilities at Building 253 1, evaporator 
storage tanks, and Melton Valley storage tanks. With the exception of these storage tanks 
(Subsect. 3.2.2.3), the remaining facilities are considered as treatment facilities and are 
discussed in this subsection. 

The waste accumulated in the collection tanks is transferred via underground piping 
to the LLLW Evaporator Facility (Building 2531) where it is concentrated in one of the two 
evaporator units that operate at an average volume reduction factor of 30:l. 'The 
concentrated waste is then transferred to one of several storage tanks, and the evaporator 
condensate is transferred to the PWTP for fiarther treatment. Figure 3.18 shows a schematic 
o f  the LLLW System. 

ORNL-DWG 91 M-17282R 

U L W  WASTE SOVRCES 
FROM MELTW VALLEY 

ULW WASTE SOURCES 
FROM BETHEL VMLEY 

A P D  COUECTKU 9 
MUTON V W Y  

EVAPOAATOR FACILITY 
BuIDIN(I 2531 
I - - - - - - - - - - -  
I 
I 
I 
I 
I 
I 
L 

t \ I 

Fig. 3.18. Liquid Low-Level Waste System ~ ~ ~ c ~ ~ p ~ ~ ~ ~ .  
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ORNL’s LLLW Tank System is divided into two areas: Melton Valley and Bethel 
Valley. Currently, 40 active collection tanks are used: 10 serve the Melton Valley area, 
17 serve the Bethel Valley area, and 13 are associated with the central treatmenthtorage 
system. Also, 56 collection and storage tanks are currently inactive: 39 are owned by the 
ERP; 17 are owned by WMRAD or the generating division. The locations of the active 
tanks are shown in Fig. 3.19. The capacities of the active collection tanks in Bethel and 
Melton Valleys are given in Table 3.7. The 13 concentrate storage tanks are shown in 
Table 3.8 in relation to other parts of the LLLW System. 

Most of the floor drains, collection tanks, and transfer lines in the system are 
singly contained. Most of the tanks associated with the centralized treatment system are 
doubly contained. The system was designed to work -30 years; however, most of the system 
has surpassed its design life. LLLW solutions that accumulate in the collection tanks are 
periodically transferred to the Central TreatmentfStorage System as shown in Figs. 3.17, 
3.18, and 3.19. The waste is collected in the evaporator service tank W-22 (Fig. 3.20) and 
then fed to evaporators A2 and 2A2 for processing. One of the two evaporators is operated 
in a semicontinuous manner. The second evaporator is an in-place spare. Dilute LLLW is 
transferred by steam jet from feed tank W-22, as necessary, to maintain an operating level in 
the evaporator where the waste is concentrated to a larget 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 .S, or when no feed is left to process, the evaporator is shut down, the 
contents are cooled, and the “concentrate” is transferred via steam jet to one of four storage 
tanks (i.e,, W-21, W-23, C-1, or C-2) and then pumped to W-24 through W-28. The transfer 
of the concentrate from the evaporator facility to the storage tanks is accomplished through a 
doubly contained stainless steel line that is cathodically protected and leak-tested before each 
transfer. 

plan view in Fig. 3.21) include: 
Major areas of the Radioactive Waste Evaporator Facility (Building 253 1) (see the 

Three separate stainless steel-lined 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; and (3) associated 
pumps, pipes, and controls. 
An underground pipe trench. This is used for the transfer of liquid waste from feed tank 
W-22 to the evaporator and concentrate to W-23 or W-21. 
The tank vault containing tanks C-1 and C-2. These are storage tanks for concentrated 
waste from the evaporator. 
Cells 1 through 4 in Building 2531 that contain the evaporators and associated equipment. 
Celt 1 contains the original evaporator A-2 and its feed tank, A-1. Cell 2 contains the 
accompanying evaporator (A-2) process equipment, which includes a condenser, vapor 
filter, condensate catch tank, off-gas scrubber, emergency condenser, and scrub liquor 
tank. Cell 4 holds evaporator 28-2, and cell 3 contains the condensate filter, evaporator 
condenser, condensate surge tank, off-gas scrubber, and the scrub liquor tank for 
evaporator 2A-2. 



3-54 

w-21 
w-22 p c-1 
w-23 I c-2 

WHITE OAK DRIVE 

..... -1 
3019 I 3 O O d  133 

x P3 XN-71 

x P4 HILLSIDE AVE 
......... 

wc-19 

-3 rn XLA-lo4 

ORNL OWG 91M 14037R 

EVAPORATOR SERVICE 
TANKS 

COLLECTION TANKS 
GENERATORS 

WASTE OPERATIONS 

CENTRAL AVE 

.......... 
a.-1 I 

3544 
-I.._ 1 

WC-9 

CXXdCENTFhhE TANKS 

COLLECTION BAMKS 
GENERATORS 
WASTE OPERATIONS 

.................... _-_. .I. ........... 

IBI 28 '' 2b NEW H\IDROFMCWRE. SITE 

I 4500s 

T-1 r-2 

DRAWING IWT TO SCALE 

x F-125 

....... 



3-55 

Table 3.7. Liquid low-level waste active collection tank capacities and 
source buildings at Oak Ridge National Laboratory 

Tank Source building(s) 

'T- 13 

R-2-T 

B-3-T 

C-6-T 

F-111 

F-126 

wc-20 

HFIR 

'r-1 

T-2 

2026A 

w c - 2  

w c - 3  

wc-7" 

w c - 9  

wc- I O  

wc-19 

w-16" 

N-71 

P-3 

P-4 

5-223 

S-324 

s-523 

L-1 I 

I.'-20 1 

F-501 

IO Melton Valley collection tun& 

15,14 1 (4,000) NI-IF 

7,878 (1,870) 7930 

7,878 (1,870) 7930 

2,649 (700) 7930 

473 (125) 7920 

4,542 (1,200) 7920 

37,854 (10,000) 7920 

49,210 (13,000) 

56,781 (15,000) 

56,781 (15,000) 

7900, 7911, 7913, and 7922 

7900, 7911, 7913, and 7922 

7900, 7911, 7913, and 7922 

I8 Bethel Valley collection tanks 

1,893 (500) 2026 

3,785 (1,000) 3028, 3038 

3,785 (1,000) 3025E, 3025M 

4,163 (1,100) 2533 and 2534 drain lines, 3504 

8,100 (2,140) Hot off-gas pot 

7,571 (2,000) 

8,5 17 (2,250) 

3,785 (1,000) 3026D 

3028--3033, 3039, 3047, arid 3093 

3001, 3002, 3109, 3042, and 3119 

908 (240) 3019 

746 (197) 3019 

746 (197) 3019 

9,463 (2,500) 3517 

3,785 (1,000) 3517 

3,785 (1,000) 3517 

1,514 (400) P w r P  

189 (50) 3525 

757 (200) 3325 

%lo longer in use. 
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Table 3.8. Liquid low-level waste concentrate storage tank 
caDacities and waste volumes 

Capacity Volume stored 

[L (gaUl IL (gaur 
Tank 

Melton Valley storage tanks 

W-24 I 89,270 (so,ooo) 150,673 (39,808) 

W-25 189,270 (50,000) 156,078 (41,236) 

W-26 189,270 (50,000) 158,292 (41,821) 

w-21 189,270 (50,000) 156,025 (41,222) 

W-28 189,270 (50,000) 162,350 (42,893) 

W-29 189,270 (S0,OOO) 172,293 (45,520) 

W-30 189,270 (50,000) 170,704 (45,100) 

w-3 1 189,270 (50,000) 159,814 (42,223) 

Betkel Valley e v n p  ntor servicehtora~e t0nk.y 

w-2 1 189,270 (S0,OOO) 90,197 (23,830) 

w-22 189,270 (S0,OOO) 75,889 (20,050)c 

W-23 189,270 (50,000) 106,774 (28,2 10) 

c- 1 183,270 (50,000) 103,936 (27,460) 

C-2 189,270 (S0,OOO) 173,694 (45,890) 

Total 2,460,518 (650,000)" 1,836,720 (485.263) 

... -I- 

Volumes of concentrate stored as of October 1, 1993 
bl'ank W-21 is currently receiving concentrated wasie from hlc 

Process Waste rreatment Plant. 
'Sincc W-22 is a service tank with fluctuating volumes, an 

average of 40% of the total capacity is shown as the volume stored. 
dThis is the total capacity of the tanks. The operating capacity is 

2,337,492 I, (617,500 gal). 

other waste streams and treated at the Noiiradiological Wastewater Treatment Plant 
(NRWTP) before being discharged to White Oak Creek (WOCj through an NPIIES 
discharge point. Each collection tank irn the 1,LLW 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. IJnderground 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 groundwater is sampled to identify tank 
leakage. 

iinpsci-veed mcnitoring and control. System operations are enhanced by centralized monitoring 
at the Waqte Operations Conti01 Center ( W O W  j. When capital projects are iniplernented to 
upgrade the LLLW CAT Systcm. instrumentation will be added for both monitoring a d  
controlling the ORNL LT.J,W Systems from W W C .  I n  addition, WOCX computers are used 
to gesjziate reports did to iinarripulate data. 

Waste volume can Isc reduced through maximizing waste trea2ment efficiency by 
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Fig. 3.20. Liquid Low-Level Waste Collection, Treatment, and Storage System. 

The ORR Federal Facilities Agreement (FFA) has called for instrument upgrades and 
leak test plans. In addition, further enhancements of instrumentation include correction of 
generator tank instruments to WOCC. 

the active, singly contained (Category C) tank systems at ORNL. During FY 1993, tanks 
WC-3, WC-, and WC-9 were tested monthly. Tanks WC-10 and W-16 were added to the 
monthly testing schedule in September. Two large tanks [>11,356 L (3,000 gal)] were 
monitored and assessed frequently during FY 1993 to develop a Iead-testing method for 
large tanks. These two tanks (Le., T-1 and T-2) will be added to the monthly testing 
schedule in FY 1994. Demonstrations were completed on both pressurized pipelines and 
gravity-fed pipelines during FY 1993 in order to develop a test method for each type of 
pipeline. Pipeline testing will be initiated in FY 1994. 

As required by Sect. IX.F.4 of the FFA, Waste Management has initiated testing of 

Permitting status 

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

Facility status 

The primary treatment for LLLW is evaporation; two evaporators (one of anid-1960s 
design and the other of mid-1970s design) are currently in use. Both are functioning; 
however, replacement of the evaporators has been planned because the newer evaporator has 
developed leaks in three of seven coils, and the older evaporator is nearing the end of its 
design life. Replacement of the newer vessel is ongoing. 

Treatment of acid waste generated by ion exchange demineralizers is being reviewed 
for various sites at ORNL. At present, these wastes are treated at the Central LLLW 
Evaporator System. These high-nitrate, acidic wastes generated by the demineralizer systems 
cause problems in the LLLW Treatment System that increase the total concentrate 
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Fig. 3.21. Plan view of the Evaporator Facility Complex (Building 2531). 

generation rate because (1) caustic neutralization adds additional salts to the T,I,LW System, 
(2) nitrates are difficult to handle in disposal processes, and ( 3 )  both parameters negatively 
impact the effcctivcness of the central evaporator to concentrate LLLW. 

measurement and control of the amount of caustic needed to neutralize LLLW in the 
collection tanks. 'This procedure will reduce dissolvcd solid content of LLLW. 

The major generators of concentrated LLLW are shown in Table 3.6. REDC 
operations are bcing evaluated for possible upgradcs to reduce the amount of LT,LW, 
particularly TRU components and dissolved solids generated at the facility. 

7920) to reduce or to eliminate LLLW. The REDC is a significant contributor of LLLW 
(8%) and the main contributor of TRU (99%) in the LLLW System. 

The LLLW CAT upgrades include installirig equipment for more prccise 

A proposed FY 1994 GPP will install pretreatment systems at the REDC (Building 

3 2 . 2 3  Storage facilities 

Currently, LLLW concentrate is being accumulated and stored in MVSTs and Bethel 
Valley tanks. OKNL has 12 189,270-L (50,000-gal) tanks utilized for the storage of LLL,W 
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concentrate. Eight of these tanks, known as the MVSTs, are located at the NHF site in an 
underground concrete, stainless steel-lined vault. The other four storage tanks, located near 
the LLLW Evaporator Facility, are C-I, C-2, W-21, and W-23. Both C-1 and C-2 receive 
LLLW concentrate. W-21, originally a feed tank for the LLLW evaporator, was converted to 
a tank for storage of concentrate produced by the PWTP in an effort to decouple the PWTP 
and LLLW operations. Currently, tank W-22 serves as the sole evaporator feed tank. Tank 
W-23 receives concentrate directly from the evaporator and is normally used as a collection 
point for LLLW concentrate before it is transferred to the MVSTs for storage. The design 
capacities and current waste volume for these tanks are listed in Table 3.8. 

Environmental monitoring 

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

Permitting status 

Operation of the LLLW System is governed by the requirements in several DOE 
orders as well as regulations of the EPA and the TDEC. Although some components of the 
ORNL LLLW System handle or store mixed wastes, the system i s  currently exempt (via an 
RCRA permit-by-rule applicable to NPDES-permitted wastewater treatment systems) from 
the technical standards (e.g., integrity testing, leak detection, secondary containment) and 
permitting requirements of RCRA. However, RCRA land disposal restriction regulations will 
apply to LLLW concentrates. See Sect. 5 on mixed wastes for details. 

The ORR (including O W L )  was placed on the Superfund National Priorities List by 
the U.S. Environmental Protection Agency (EPA) on December 21, 1989. The Superfund 
Amendments and Reauthorization Act of 1986 (SARA) requires that DOE execute an FFA 
with the EPA in order to establish schedules for compliance with Superfund requirements. 
The FFA was signed in November 1991 and became effective on January 1, 1992. 

In addition to the more typical Superfund requirements (e.g., schedules for remedial 
investigations at contaminated sites), the ORR FFA provisions also established additional 
compliance requirements specific to the ORNL LLLW System (Environmental Restoration 
Agreement for the Oak Ridge Reservation). This action has been undertaken voluntarily by 
DOE-OR0 in response to EPA concerns that the ORNL system, even though technically 
exempt from most RCRA standards, should be subject to equivalent requirements because of 
the hazardous nature of the radioactive wastes being handled. 

OR0 and the TDEC, has incorporated interim compliance requirements for the LLLW 
System. These requirements include (1) integrity assessments including leak testing and 
inspections for all LLLW tanks, transfer lines, and ancillary equipment; (2) removal from 
service, along with corrective action, for leaking components; and (3) leak detection and 
secondary containment for all new or replacement tank systems. 

The FFA defines four generic categories of tank systems: (1) new or replacement 
tank systems, (2) tank systems having secondary containment, (3) tank systems not having 
secondary containment, and (4) tank systems that have been removed from service. The FFA 
tank listing that has been submitted to DOE and the regulatory authorities is given in 
Table 3.9. Thirty-nine of the LLLW tanks are inactive (i.e., do not receive LLLW and are 

During the course of negotiations for the ORR FFA, the EPA, working with DOE- 
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isolated, either physically or administratively, from active waste gcncrating facilities). The 
FFA requirements for these tanks will be met through the Em. The remaining 57 tanks are 
owned by W M M D  or the generating divisions. They are currently either active LLLW 
tanks or tanks that haw been permanently removed from service and will be transferred to 
the E W  in the near future. 

The impact of the FFA to the active LLLW System is shown in Table 3.9. Nine 
tanks (Le., W-11, 4501-C, 4501-D, 3002A, 7-14, S-424, WC-4, LA-104, and 4501-P) were 
removed from service prior to the FFA signing because they were no longer being used. 
Tanks 4001-6: and 4001-D have been remediated; the remainder will be transferred to ERP. 
Nine tanks (Le., W-17, W-18, WC-5, WC-6, WC-8, WC-11, WC-12, WC-13, and WC-14) 
were removed f h n  service when the FFA was signed because the tank systems are known 
or are suspccted to leak (inleak or outleak). W-12 is being repaired, and permission from the 
TDEC is being sought to restore it to service. Tanks W-16, WC-LO, and WC-2 will be used 
for near-tern decontamiiiation activities @e., 1991 -1997 or later) and will then be removed 
from sewicc. The W-21 through W-31, C-1, C-2, and T-13 tanks are expected to meet 
secondary containment standards without upgrades. The remaining tank systeiiis will be 
upgmded/rcplaced to comply with the new regulations. Five tank systems (i.e., WC-10, 
WC-19, T-I, T-2, and HFIM) are considered to be environmental, safety, and health (ES&H) 
tank systems that cannot be immediately shut down without creating unacceptable ES&H 
risks. Potential ES&H waste streams includc those from regeneration of ion exchange 
columns at shutdown reactors, decontamination of shutdown hot cells, and other 
decontaniination activities for the Isotope Area Facilities and the Graphite Reactor Canal. 
Table 3.10 summarizes the facilities that have access to tank systems that were operational. 

Facility stratus 

Designed primarily in the 1950s, the O W L  LLLW System was given an expected 
operating life of approximately 30 years, but much of the system i s  older. The five tanks and 
transfer lines associated with the O W L  evaporator facility are of late 1960s to late 1970s 
vintage, the CWCH dates to around 1980, and the MVSTs 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. 

Melton Valley Area), and transfer lines (upstream from the central collection header in 
Bethel Valley except the Melton Valley transfer line north and south of Haw Ridge and 
some of the newer lines above the pumping station in the Melton Valley) are singly 
contained, and some are in questionable condition. 

A procedure known as in-tank evaporation (ITE) is being utilized to reduce the 
amount of liquid waste stored in the MVSTs. 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 ITE scheme, dry air i s  bcing introduced into the tanks 
and will ideally exit the tanks in a saturated state. ITE has been implemented for 15 months 
and evaporated '77,457 L (20,462 gal) in the first year of operation. It has the capability to 
process NG waste to avoid an increase in storage tank volumes until the saturation limits of 
the salt components (predominately NaNQ,) in the storage tanks are reached. Preliminary 
estimates indicate that approximately 30% of the volume in the MVSTs can be evaporated 
without precipitating these materials. 'The primary reason for this activity is to ensure that 
LLLW storage space remains available until additional storage capacity is available. 
However, it does not have the capability to work off invcntory, to address emptying of ERP 

In contrast, most of the building drains, collection tanks (all but WC-20 in the 



Table 3.9. Federal Facilities Agreement (FFA) requirements for Oak Ridge National Laboratory Liquid Low-Level Waste (LLLW) Tank System 

Existing tiink systems with secondary containment Existing tank systems without secondary containinent 

Not requiring upgrades Requiring upgrades 
or redacements or reolacements 

Requiring 
redacements Removed from service 

Tank' Tankb Facility 
served 

Tank" 
Facility 
served 

Tank 
Facility 
served Tank Facility 

Tank served 

C- 1 LLLW Evap. N-7 1' 3019 2026A 2026 3002A 3002 3001-I3 W-1 
c-2 LLLW Evap. P-3" 3019 w c - 3  3025 w e - 4  3026D 3001-S W-13 
W-21 LLLW Evap. P-4' 3019 we-9 HOG pop w-11 3028 3003-A W-14 
W-22 LLLW Evap. S-223" 3517 w c - 7  2533, 3504 w c - 5  3508 3004-B W-15 
W-23 LLLW Evap. 3-324' 3517 HFIR HFIR WC-6 3508 3013 W-1A 
W-24 LLLW Evap. 3-523' 3517 T-1' H F R  w c - 8  Inactive wc-I w-2 
W-25 LLLW Evap. L-l I PW'TPP T-2' HFIR S-424' 3517 TH-4 W-3 
W-26 LLLW Evap. B-2-T E D C h  WC-lO'f Isotopes w c - 1  1 4500 TH- 1 W-4 
W-27 LLLW Evap. B-3-T REIX: WC-2" Isotopes wc-12 4500 TH-2 T1 
W-28 LLLW Evap. C-6-Tc KEDC WC- 19' ORR, BSR We-13 4500 TH-3 T2 
W-29 LLLW Evap. F-11 I' REDC W-16' 3026D wc-14 4500 H-209 T3 
W-30 LLtW Evap. F-126' REDC w- 12' 3525 4501-F 450 1 W-19 T4 
W-31 LLLW Evap. we-20 REDC T-14 lnactive w-20 T9 
T-13 N H F ~  F-201" 3525 W-17 3026C wc-15 w-10 

F-501' 3525 w-18 3026C wc-17 w-I1 
LA-1 04' 3049 r-30 W-5 

7560 W-6 
7562 w-8 
7503-A W-9 

"Waste Management Division. 
'Environmental Restoration Division. 
'Generator-ownd tanks. 
dHOG-hot off-gas pot. 
Tank systems will be used for decontamination activities in 1991-1997 and removed from service. 
h n k  systems to be used for collection of wastes for environmental, safety, and health reasons only. 
gProcess Waste Treatment Plant 
*Radiochemical Engineering Development Center. 
'Oak Ridge Research F.eactm, Atilk Shielding Reactor. 
'Has been taken out of service for repairs. 
%ew Hydrofracture Facility. 
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Table 3.10. Facilities supported by active liquid low-level waste tanks" 

Facility Tank 

Building 30 19 

Building 35 17 

Evaporator complex 

Building 3544 

New Hydrofracture Facility 

Radiochemical Engineering 
Development Center 

Building 3525 

Isotopes Circle 

High Flux Isotope Reactor 

Oak Ridge Rescarch Reactor 

Bulk Shielding Reactor 

Oak Ridge Graphite Reactor 

Building 3025 

Buildings 2533 and 3504 

Hot off-gas pot 

Building 2026 

Building 3026D 

N-71, P-3, P-4 

S-223, S-324, S-523 

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

L-11 

T-13 

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

F-201, F-501 

wc-IO, WC-2, w-12* 

HFIR, T-I, T-2 

WC-19 

WC-19 

WC-19 

WC-3 

WC-7 

w c - 9  

2026A 

W-16 
~ 

"After the Federal Facilities Agreement became effective on January 1, 1992, tanks 
WC-2, W-16, and WC-IO could only receive waste from decontamination activities for 
Isotopes Facilities shutdown. 

bThis tank has been repaired, and the TDEC is reviewing restoration of the tank to 
service. 

or evaporator sew ice tanks, or to cover cmergemacy-generated waste. Out-of-tank evaporation 
is also being coilsidered for implementation to enhance J ' E .  

System tanks and pipimg, together with vwisus filter pit upgrzdes, arc described in the 
following subsections. 

Projects currently identified to deactivatc and/or to upgrade ORNI, LLLW CAT 

Bethe! Valley LLLW CAT §y&m upgsa e. This FY 1985; LI project will include 
LL1.W System upgrades to collect radioactive liquid waste fiom sources within generating 
facilities in the Heihc', Valley area of ORNE. The existing system must be modified to 
comply with provisions of the FFA, which require double Contaht~~eIit, integrity testing, 
capability for leak detection, cathodic piotcction, and other safety features Phase I of this 
piojcct includd construction of a Monitoring Contro: Station (Building 2099) and upgrade.; 
to thc 1I,T,W intemal and exterm! piping for tile HWAT,  (Building 20261, constmction of a 
ixw TI ansportcd Waste Recziving Facility (Building 2649); construction of a new waste 
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transfer line for the CenlTal Off-Gas Facility (Building 3092), and upgrade of the 
instrumentation in the WOCC (Building 3130) to provide remote monitoring and control 
capability. Phase I1 of this project includes construction of a Monitoring Control Station 
(Building 361 1) and upgrades to the LLLW internal and external piping for the HRLEL 
(Building 3525) as well as upgrade of the instrumentation in the WOCC (Building 3130) to 
provide remote monitoring and control capability for these facilities. Activities accomplished 
as of FY 1993 under Phase I include 99% completion of the Monitoring Control Station, the 
external piping and the internal piping for hot cells 1 through 4 in Building 2026, 
completion of the waste transfer line for the Central Off-Gas Scrubber Facility 
(Building 3092), and -95% completion of the Transported Waste Receiving Facility 
(Building 2649). 

Melton VaIIey LLLW CAT System upgrade. This FY 1992 L1 will upgrade the 
LLLW CAT System for HFIR (Building 7900) and the REDC (Buildings 7920 and 7930) in 
Melton Valley. The project work will include upgrade and replacement of internal and 
external piping at the REDC, replacement of 1524 m (5000 ft) of transfer pipe from Melton 
Valley to Bethel Valley, construction of a new monitoring and control station to provide 
holdup and treatment prior to pumping to Bethel Valley, and addition o f a  new ion exchange 
system for I-FIR drains to eliminate the generation of LLLW. The Title 1/11 Design 
continued during FY 1993. 

Bethel Valley FFA upgrades. This FY 1994 LI project will upgrade several 
facilities to meet FFA requirements by installing doubly contained piping and tanks, active 
leak detection, and corrosion protection for underground elements. The project will upgrade 
the internal and/or external LLLW CAT System for the hot off-gas pot and Buildings 2533, 
2534, 2537, 3525, and 3025B. Current plans are to initiate the project design early in 
FY 1994 and construction in FY 1995. All work is scheduled to be completed by the end of 
FY 1997. 

MVST capacity increase. 'This FY 1994 Ld will provide tanks with 1,703,435 L 
(450,000 gal) of working capacity in Melton Valley to allow storage of LLLW from active 
and inactive programs and generator tanks that will be taken out of service by the FFA until 
treatment facilities can be built to process the wastes prior to disposal and will allow TRU 
segregation from 1,LLW. 

FFA compliance-Building 3019A. This FY 1992 GPP will reroute Piping Systems 
that transport LLLW from Building 3019A to the Central Waste Evaporator System. The 
original Piping Systems are not in compliance with the FFA. These activities include the 
installation of doubly contained pipeline and valve box arrangements and cathodic protection 
and leak detection devices. The preliminary proposal was approved by DOE in July 1992, 
but design may not proceed until a NEPA determination has been made by DOE. 

Building 3525-LLLW FFA upgrade. 'This FY 1992 GPP will reroute piping that 
transports LLLW from Building 3525 to the central Waste Evaporator System. 'l'he original 
Piping System i s  not in compliance with the FFA. The project activities include installation 
of doubly contained pipeline and valve box arrangements and cathodic protection and leak 
detection devices. Design was initiated on this project in April 1993. 
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filter pit enclosure. This 1993 GPP will add an enclosure over the 3108 filter 
pit for weather protection and contamination control. Design was initiated on this project in 
April 1993. 

7930 filter pit cover. This proposed 1993 GPP will provide containment for the 
Transuranic Processing Plant area sump pits and filter pits to eliminate inleakage of 
groundwater and/or rainwater. Design was completed on this project in September 1993. 

NHF filter pits upgrade. This proposed 1994 GPP will provide containment 
enc!ssures for cell plugs at the NHF to eliminate inleakage of groundwater and/or rainwater. 

3.2,2,4 Disposal facilities 

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

3.2.%%5 Stataas of s 

Management and supcsvision 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 that will provide a 
safe and healthy work cnvironment for both the employee and companion employees. 
Training requirements must also be directed toward enhawment of the employee's ability 
to provide quality products or services. 

A certification program has been completed for both LLLW and process waste 
str-earns at ORNE. 

The WOCC computer-based monitoring system provides real time monitoring and 
hktoricnl 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 W O W  reccives and processes approximately 300 signals frsm field S~IISOPS including 
liquid levels and the conditions of active LLLW tanks. 

A listing o f  proposed 1,I and GPPs for LLLW facilities at ORNL, i s  provided in 
Table 3.1 1. This table indicates the pioject title?, TEC, and the respective fiscal year for 
funding. 
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Table 3.11. Line item and general plant projects for the Liquid Low-Level 
Waste System at Oak Ridge National Laboratory 

TEC" Fiscal 

($ x 1,000) Ye= 
Title 

Line item projects 

Bethel Valley Liquid Low-Level Waste (LLLW) Collection and 
Transfer (CAT) System Upgrade 

* Phase I 35,000 1988 
* Phase I1 30,oao 1988 

Melton Valley LLLW CAT System Upgrade 4 1,000 1992 

Bethel Valley Federal Facility Agreement (FFA) Upgrades 20,500 1994 

Melton Valley Storage Tank Capacity Increase 48,000 1994 

General plant projects 

Oak Ridge ReactorBulk Shielding Reactor LLLW Upgrade 1,100 1992 

FFA compliance-Building 30 19A 1,085 1992 

Building 3525-LLLW FFA Upgrade 1,1410 1992 

3 108 Filter Pit Enclosure 157 1993 

7930 Filter Pit Cover 193 1993 

Pretreatment of Radiochemical Engineering Development 1,100 1994 
Center (Building 7920) LLLW 

New IIydrofracture Facility Cell Plug Enclosure 538 1994 

'Total estimated cost. 

3.2.3 Process Waste System 

Process wastes consist of liquid wastes that contain slight amounts of radioactive or 
hazardous materials or that may periodically be contaminated. Process wastes at ORNL 
include wastes collected from numerous laboratories and facilities in Bethel and Melton 
Valleys as well as condensate from the LLLW evaporators. However, the majority of liquid 
waste in the Process Waste System is groundwater intentionally drawn to sumps or pits and 
inleakage of underground piping. The 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 is previously discussed, the PWS is designed for waste streams that are 
potentially contaminated or that contain very low levels of contamination. The system 
primarily consists of a series of holding tanks and the PWTP, which is designed to remove 
radionuclides, and the NRWTP, which became operational in April 1990, to remove heavy 
metals and organics. In the PWS, wastewater from areas more likely to be contaminated 
with radioactivity are routinely processed through the PWTP, while other nonradiological 
waste streams that could potentially be contaminated with organics and heavy metals are 
routed to the NRWTP. Nonradiological wastewater is currently collected from the 4500, 
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2000, 1503, and the 6000 ,4reas. 'Ihese strcams are moriitored for radioactivity and may be 
diverted i o  the PWTP should the radioactivity excecd an acceptable level.. The PWTP 
effluent stream combines with the nonradiologicol waste streams for treatment at the 
NRWTP. The NRWTP effluent stream i s  discharged to WOC. 

routincly processed through the PW'TP. Each month -2.2 x lo7 1, (-5.8 x lo6 gal) of 
contaminated process waste containing 40 nCi/I.. of gross beta activity are collected in the: 
PWS at ORNE. A typical characterization of tlie process waste stream may consist of values 
such as pW of 7.5, total hardness of 110 ppm, calcium hardness of 72 ppm, total alkalinity 
of 88 ppin, arid total solids of 180 ppm. The generation of nonradiological proccss 
wastewater averages -2 x IO' L/rnonth (-5.2 x lo6 gal/month) resulting in a total average 
release of 4.2 x lo' L/moaath (1 1 x lo6 g a h o n t h )  fi-om the NRWTP. 

Waste from the 3800 Area is more likely to contain radioactive contaminants and i s  

Process waste i s  collected and treated at the PWTP for radionuclide removal and/or 
the NRWTF for organics and heavy metals removal. The current PWS is shown 
schematically in Fig. 3.22. Process wastewater that potentially contains small quantities of 
radionuclides from the 3000 Area is collected in the 946,3534. (250,000-gal) Bethel Valley 
storage tanks designated F-2101 and F-2102. Process wastewater from the 4508 '4rea 
nonnally drains to the collection/equalizati~n tank F-1802 at the NRWiP. The 4500 Area 
wastewater is continuously monitored for radioactivity. If the water becomes contaminated? 
it is automatically diverted to the Bethel Valley storage tanks for treatment at tlie PWTP. 
Process wastewater generated in the Meltvn Valley Complex is collected in holding tanks. 
Unless the radioactivity level exceeds set limits, the contents of thcse tanks are norinally 
discharged to NRWTP F-1002 tank. In the event that the radioactivity limits are exceeded, 
then the wastewater is pumped to the Bethel Valley storage tanks for treatment at thc 
P W W .  

The PWTP is designed to remove radionuclides. The process flow diagram in 
Fig" 3.23 shows the processing steps such as softening, clarification, filtration, and ion 
exchange. The influent is treated by chemical softening, which removes nonradioactive 
calcium and magnesium as well as radioactive cations. The clarification and filtration steps 
are needed to remove the precipitated cations prior to ion exchange to avoid frequent 
column regeneration. The remaining small amount of radioactive material i s  removed from 
the waste by the ion exchange columns. The sludge fiom the clarifier is passed through a 
filter press to reduce the liquid content and is then packed in drums for SELW on-site 
storage. A number of disposal alternatives are being considered for this waste stream. The 
concentrated radioactive material resulting fiom the regeneration of the P WTP ion exchange 
columns is currently evaporated to approximately 40% solids and transferred to the W-21 
storage tank in the LLLW System. Nitric acid is recovered in this process and is recycled 
within the PWTP. The capacity of the PWFP evaporator requires that a portion of the 
regenerant solution be sent to the LLLW evaporator for treatmcnt. A project titled Process 
Waste Treatment System Upgrade has been designed to increase the capacity of the PWTP 
Evaporator System; this will reduce the amount of LLLW concentrate generated for 
permanent disposal. 

The volume of LLLW generated by the PWTP has been reduced by 80% since a 
clari~erlprecipitator was installed in 1986. Reduction or elimination of this stream i s  
important because the PWTP is the major contributor to the T,LLW concentrate currently 
being stored for future disposal. Tank capacity is limited, and fiiturc treatment and disposal 
of this waste will be expensive. In addition, measures underkaken to reduce both iirtetitional 
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Fig. 3.22. Process Waste System. 

and unintentional inleakage into the system through pipe lining or replacement would reduce 
the requirements on the PWTP. 

as required by the NPDES permit. The flow sheet shown in Fig. 3.24 consists of chemical 
precipitation, which removes heavy metals, air stripping, which removes volatile organics, 
and carbon columns, which remove nonvolatile organics. Since only a small percentage of 
the total influent wastewater to NRWTP requires metals removal, wastewater containing low 
concentrations of metals is diverted around the clarifier to reduce treatment costs and sludge 
production. The secondary waste (i.e., sludge and activated carbon) is being stored for 
disposal as solid low-level radioactive waste. A single NPDES discharge and monitoring 
point is maintained at the plant outfall and includes discharges from all ORNL process waste 
generators. 

needs. However, the NPDES permit for the facility is renegotiated with the TDEC every 
5 years. The NPDES permit issued to ORNL in 1936 allowed discharge limits for the 
NRWTP based on the Best Available Technology (BAT) for metal-plating industries. The 
NRWTP has complied with these discharge limits. NPDES permits are renegotiated every 
5 years. The last permit expired in 1991, and O W L  and the TDEC are negotiating a new 

Since April 1990, all process wastewater has also been treated in the new NRWTP, 

Since the NRWTP is a new facility, it meets existing regulatory and operational 
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permit that is likely to be much more restrictive than the former permit. New NPDES 
permits nationwide are basing limits on Water Quality Standards (WQS) rather than BAT 
for the particular type industry. The discharge concentrations allowable are generally several 
orders of magnitude lower than BAT-based limits, particularly if the receiving stream into 
which the plant is discharging is low in total flow. Table 3.12 shows a comparison of the 
former NPDES permit limits and WQS. 

Plant upgrades may bc required to meet WQS-based NPDES permit limits. An 
environmental consulting firm was subcontractcd to evaluate strategies for meeting the more 
restrictive limits. 'The principal alternatives identified were (1) implementation of plant 
upgrades designed to enhance removal of heavy metals, (2) relocation of the NRWTP 
discharge point to a larger receiving stream such as the Clinch River, (3) augmentation of 
the NRWTP effluent by pumping river water to the existing NRWTP discharge point, 
(4) evaluation of recycle options for treated wastewater, and ( 5 )  assessment of site specific 
aquatic toxicity criterion that will prove that concentrations of pollutants higher than WQS 
are not toxic to aquatic life at the existing NRWTP discharge point. These strategies must 
undergo niore detailed evaluation in order to choose the most feasible and cost-cffective. 

Environmental monitoring 

Existing outfalls at OKNL include X01, Sewage Treatment Plant; X02, Coal Yard 
Runoff Facility; X12, Nonradiological Waste Treatment Plant; X13, Meltou Branch; X14, 
White Oak Creek; X15, White Oak Dam; Category I, 11, and llII sutfalls; cooling towers; and 
a number of miscellaneous outfalls. Each outfall is analyzed in accordance with DOE orders, 
NPDES permits, and R C M  requirements and noted in an activity field log. Field logs are 
used to document field measurcments including flow, pH, temperature, downstream pH1 and 
downstream temperature; some are used to document sample collection and include the type 
of sample (Le., 24-h composite or grab), parameter sampled, and the time of sampling. 

required by the pernit and recorded in a registered field log. 'The data gathered are keyed 
iiito a database that is utilizcd by statistical software and analyzed against the compliance 
rcquirements. Flow, temperature, and pH data are also extracted from the field logs and 
keyed into the database for electronic retrieval. Generalities I J S ~ ~  in analyzing the database 
are summarieed herein. To rcport this data on the Form 2C, the following criteria were 
applied: some pollutants were believed to be absent from the discharge and are excluded 
from water quality evaluation; and, for consewalive purposes, values reported less than the 
detection limit were considered as the detection limit for calculation purposes. 

into a statistical summary for each outfall. The summary, taken from data gathered for 
-2 years, includes the number of samples, mininium value detected, maximum value 
detected, the mean, and the number of times the pollutant was detected. In instances where 
cnly one sample exists and the pollutant was not detected, the detcction limit is noted as the 
minimum, the maximum, and the mean. 

Data 2re collected on a daily, weekly, monthly, quarterly, andor ainnual basis as 

Available water qiialily data for parameters monitored at each outfall were compiled 

Pcrrnittimrrg status 

The FWS operatcs under RCRA permit-by-rule and is therefore exempt from R C M  
permitting requirements. Currefit regulator- requirements for process waste generation can 
bc categorized by KCFA waste minimization requirements, NPDES permit rcqrairements, 
and DOE ordei-s. Wlierr the 1984 Hazardous and Solid Waste Amendments. to RCKA were 
written, Cci lgcss stipulated tire aeyuircmcnts to reps:? aiinually on waste iirininiimtion 
effc;rs but cstablishcd no qiiantitetivc limits ORNl. will rcpoi;: activities that control waste 
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Table 3.12. National Pollutant Discharge Elimination System 
permit limits vs Water Quality Standards" 

Former NPDES permit 

Comments 

Water Quality 
Standardsh 

Pamrneter Continuous Max. 
Monthly Daily 

avg. max. 

Flow, Mgd 

Temperature, "G 

Total suspended solids 

Oil and grease 

Total toxic organic 
compounds 

Cyanide 

Cadmium 

Chromium 

Copper 

Lead 

Nickel 

Silver 

Zinc 

BOD; 

Nitrate as N 

Sulfate as SO, 

Phosphorus 

Phenol 

Fluoride 

Arsenic 

Iron 

Mercury 

Selenium 

Benzene 

Chlorobenzenc 

Chlorofomi 

Dichlorobromomethane 

C 

31.0 

10.0 

0.65 

0.26 

1.71 

2.07 

0.43 

2.38 

0.24 

1.48 

C 

C 

C 

C 

C 

c 

C 

C 

C 

c 

C 

c 

C 

c 

30.5 

60.0 

15.0 

2.13 

1.2 

0.69 

2.77 

3.38 

0.69 

3.98 

0.43 

2.61 

0.0052 

0.001 

0.10 

0.012 

0.003 

0.1 S8 

0.106 

30.5 

0.022 

0.004 

0.018 

0.082 

1.418 

0.004 

0.117 

Can comply 

Compliance questionable. 
Detection limit is 0.005 

Can comply 

Violations will occur 

Compliance questionable. 
Detection limit is 0.05 

Can comply 

Compliance questionable. 
Detection limit is 0.005 

Violations will occur 

0.19 0.36 Can comply 

0.0001 2 0.0024 Compliance questionable. 
Detection limit is 0.00003 

0.005 0.020 Compliance questionable. 
Detection limit is 0.05 
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Former NPDES pen-nit 
Water Quality 

Standards* 
Comnients 

Parameter 
Monthly Daily 

avg. max. 
Continuous Max. 

Methylene chloride C 

Tetrachloroethylene C 

Trichloroethylene C 

1,l-Dichloroetharie C 

pII, standard units 6.0 to 6.5 to 
9.0 8.5 

Ohits  are milligrams per litet' urilzss otherwise noted. 
*Water Quality Standards also include limits on organic pesticides, herbicides, and 

polychlorinated biphenyls not normally detected in Nonradiological Wastewater Treatment Plant 
effluent. 

'Monitor only. 
dFive-day biochemical oxygen demand. 

at the source and minimize the gencration of waste through process improvements. The 
NPDES pcmit expired in April 1991 and is bcing renegotiated. Facility upgrades may be 
rcquired to meet new discharge limits. Discharges of nitrates to the watershed have been 
virtually eliminated and have brought ORNL, into compliance with NPJXS requircments for 
reductifin in nitrate loading. 

Facility status 

I~nproved treatment of process waste for the removal of radioactivity is planned 
through an upgrade of the PWTP. This upgrade is necessary because of increased stringency 
of discharge limits for 137Cs and to maintain goals of as low as reasonably achievable 
(ALAM). Research, development, treatability stndies, and implannentattion are necessary to 
optimize treatment. Analysis of alternatives has been completed, and capital projects are 
being implemented both to replace the PWTP and to improve the treatment capacity of the 
existing PW'lP in the interim. In the upgraded treatment process, 90Sr and 137Cs will be 
removed using an inorganic ion exchange zeolite. Spent zeolite will be disposed of as 
SLLW. This process will significantly redrace or eliminat:: both secondary waste streams 
( i s ,  clarifier sludgc and LLLW) that are currently being p ~ ~ d u c e d .  The process i s  expected 
to reduce thc secondary waste generation rate by 30%. 

The following projects are proposed modifications for upgrading the PWS: 

OWNI, Prosess W ~ s t e  Treatment Facility. This proposed FY 1996 EI will emiire 
instnllation of a new process water treatment system to replace tlne PWTP. The new system 
will add impoared capacities for "Sr and 13'Cs removal. Zeolite dewatering equipment will 
also be provided by the project. 

Upgmde Process W m k ~  'I'realmarnt System This was proposed 3s arn FY 1992 
reprogrammed LI projrct that consists o f  several modifications to ccncct environiisental, 

ant? health deficiencies and tc upgradz th;; processing capJilities of the cinrrerrt 
PWTP. Included in thc project arc ::pg#zded chcmic?~-IJn~oading s t a t k s ,  tenrporaiy & : o h  
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columns for cesium removal, modifications to increase the treatment capacity of the PWTP, 
infrastructure improvements, and other modifications. 

Wastewater Piping Replacement. This FY 1988 GPP will ensure installation of a 
recycle cooling loop in the Materials Testing Laboratory of Building 4500s to eliminate the 
discharge of chlorinated cooling water to WOC. The Detailed Design was completed during 
FY 1992. Construction activities were initiated during FY 1993. 

Outfall 302 Storm Sewer Rehabilitation. This FY 1992 GPP will ensure 
rehabilitation of the 24411. storm sewer line around the Equalization Basin to minimize 
inleakage of contaminated groundwater into the storm sewer line that discharges through 
outfall 302 into WOC. Detailed Design activities were completed during FY 1993. 

NRWTP Access Controls. This project has been approved as an FY 1993 GPP; 
access control equipment (Le., fences, gates, and badge readers) will be installed at the 
NRWTP and the Bethel Valley Collection Tank Facility. Title XI Design for this project was 
completed in September 1993. 

Contaminated Sumps Pumping Modifications. This project has been proposed as 
an FY 1994 GPP; slightly contaminated wastewater will be segregated in the 4500 Area 
from the noncontaminated wastewater. The proposed modification will reduce treatment of 
noncontaminated wastewater in the PWTP and slightly contaminated wastewater in the 
NRWTP. 

3.2.3.3 Storage facilities 

No facilities for long-term storage of process waste exist at ORNL; however, several 
ponds have been used in the past for collection prior to treatment. All of the existing ponds 
at ORNL have been taken out of service but have not been turned over to ERP because they 
are used as surge capacity for PWTP feed tanks during periods of heavy rainfall. A new 
collection tank is being installed to remove them from service completely. 

3.2.3.4 Disposal facilities 

Solid wastes such as clarifier sludges and spent zeolite will be disposed of as SLLW. 
Sludge treatment by a private contractor is currently under evaluation. Additional treatment 
requirements will be addressed as WAC for solid waste disposal sites are developed. 

3.2.3.5 Status of support systems 

ORNL provides employee training commensurate with job responsibility. As i s  
discussed in Subsect. 3.2.2.5, a certification program is currently being developed for LLLW 
and process waste streams at ORNL. Database management associated with process waste 
consists of the reporting requirements set forth in the NPDES permit for OWL. 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 
collected to determine discharges of nonradiological constituents from O W L  processes. 
Under the current NPDES permit there are over 150 monitoring stations, and point sources 
are monitored at their point of discharge into receiving streams. The Biological Monitoring 
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Program includes the collection of fish, milk, soil, and grass for investigation of pollutant 
movcment within the food chain Trnplemeiitatiots of the BMP Plan is also required by the 
NPDES permit. Continued support ef tbe BMP Plan will ensure that the PWS wil! not 
handle “hazardous” wastes. The BMP Plan establishes requirements for the development of 
a waste-tracking system that will track waste from the point of release from OWL.  WBCC 
also provides database rnatnagement support for process waste at ORNL. A discussion of 
WOCC i s  provided in Subsect. 3.2.2.5. 

32.3.6 General plant projects 

A listing of proposed LIS and GPPs for the PWS at ORNI, is provided in 
Table 3.13. ‘l’his table indicates the project title, TEC, and the respective fiscal year for 
funding. 

Tabk 3.13. Line item and general paanat projects for the Proeess 
Waste System at Oak Ridge National Laboratory 

Title 
?’EC“ Fiscal 

($ x 1,000) year 

Line item projects 

ORNL Process Waste Treatment Facility 

Process Waste Treatment System IJpgrade 

General plirrif projects 

Wastewater Piping Replacement 

Chlorine rreatment for Cooling Water 

Outfall 302 Storm Rehabilitation 

Nonradiological Wastewater Treatment Plant 
Access Controls 

Contaminated Sumps Pumping Modifications 

Outfall Dechlorination 6000/4508 

22,000 

6,000 

7-00 

700 

1,065 

396 

1,000 

501 

1996 

1992 

1988 

1991 

1992 

1993 

1993 

1993 

“Total estimated cost. 

3.3 GASEOUS WASTE 

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

3.3.1 Strate 

ORNE policy dictates that airborne effluents should be decontaminated (where 
practical) at the source of generation before entering one of the plant ventilation systems. 
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Effluents with a potential for having relatively high concentrations of radionuclides or 
reactive chemicals go to process off-gas streams that receive special treatment. The current 
approach for control of radioactive emissions from ORNL facilities is illustrated in Fig. 3.25. 

RADIOACTIVE GASEOUS WASTE EMMlSlON CONTROL STRATEGY 

NOBLE MSES 
(Ace Xs. Krl 

131 

'n 

ACID 
VAPORS 

AfFtEORNE 
m R n c u L m s  

POLLUTANT 

EXPERIMENTS I I, 
PROCESSING - 

c 

EXPERIMENTS 
PROCESSING 

WPERIMENTS 

MPERfMENTS 
FABRlCAllDN 
PROCESSIM 

MONITORINUSAMPLINQ I 1 EMISSION CONTROL EOUIPMENT 

Fig. 3.25. Radioactive gaseous waste emission control. HEPA-high-efficiency particulate air (filter). 

The program strategy is to identify and to implement system upgrades needed to 
ensure continued regulatory compliance and to meet DOE objectives for keeping emissions 
ALARA. In addition, potential regulatory changes and new regulations are evaluated to 
determine if additional upgrades or new equipment will be required for future compliance. 
This strategy is outlined in the draft Strategic Plan for QRNL Waste Management. Technical 
studies that have been completed or are planned for the future include: 

stack-and-vent surveys to identify potential air emission sources; 
inspection and evaluation of the ventilation ducts, filter houses, emergency power systems, 
and other pollution control equipment associated with radioactive emission sources; 
preparation of engineering assessments and cost estimates for repair of equipment, such as 
underground ventilation ducts and filter pits, and the installation of new pollution control 
equipment; 
determination of flow distribution, particle size distribution, and flow stability and 
evaluation of the use of new flow instruments in the main ventilation stacks for use in 
stack sampling and monitoring; 
determination of methods to further reduce emissions as ALARA and in a cost-effective 
manner; and 
evaluation of new programs and changes in existing programs to ensure continued 
compliance with regulations. 
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3.3.2 Generic Descripiian and Charaeteristies of  waste 

The three gencral types of ra ioactive air streams at 0 L (Fig. 3.26) inclaide 
(1) process off-gas streams characterized as lowvolume, potcntially high-activity gas 
streams from process vessel? 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 characterized as high-volume, low-activity gas streams from enclosed arms such as 
containment or confinement areas, limited-access areas, and hot cells; and (3) laboratory 
hoods and individual vents that provide controlled ventilation for laboratory-typc operations 
or exhaust from vessels that are vented through appropriate pollution control devices at the 
source location. 

a t w  DWG WM i 3 w n  

.. . . . . . . . .... 

Fig. 3.26. Emission S O M ~ C ~ S  at Oak Ridge National Laboratory. NESITAP---National Emission Standards for 
Hazardous Air Pollutants, ALARA-as low as reasonably achievable (DOE Order 5480. I 1). 

Essentially all radioactive air streams (including cell ventilation air, process off-gas, 
and air from hoods and individual sources) are filtered through roughing and HEPA filters to 
remove particulates before being dischargcd. 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 dischargc. 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 i s  not considered practical. The procedures and equipment used in the 
tritium-handling facilities are designed to minimize the release of tritium. 

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

Seven stacks are currently used for discharging cell ventilation air and process off- 
gas containing gaseous radioactive effluents. A major emphasis is placed on the use of 
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negative pressure and a positive flow of air through containment areas to the stacks for the 
control of radioactive air emissions. The 3039, 3020, and 2026 stacks are located in the 
main ORNL area. The 6010 stack is located at the east end o f  the O W L  area, and the 7025 
stack is located east of the 7000 Shop Area. The 791 1 and 75 12 stacks are located in Melton 
Valley. The location of the stacks is shown in Fig. 3.27. The 7830, 7877, and 1860 stacks 
(also shown in Fig. 3.27) serve the Melton Valley Waste Storage Tank Facility, the Low- 
Level Waste Solidification Facility, and the NHF (shut down). Each oT the major cell 
ventilation treatment system is described in the following paragraphs. 

The 3039 stack handles the cell ventilation and process off-gas from most of the 
facilities in Bethel Valley. The system is illustrated in detail in Fig. 3.28. The stack is 
connected with the ventilation systems in major areas (4500, 3500, 3025, 3026, Isotopes, 
Solid State, and the ORR) by large underground concrete ducts, by underground transite 
ducts, and by aboveground steel ducts. Except for the 3025 and 3026 Areas, the gas stream 
from each area passes through IiEPA filters before going to the 3039 stack. Cell exhaust air 
from Buildings 3025 and 3026 (cast) passes through HEPA filters within the building. Cell 
exhaust from Building 3026 (west) is not filtered. 

(7900) and the REDC (Buildings 7920 arid 7930) in Melton Valley (Fig. 3.29). The HFIR 
cell ventilation air goes through 76.2-em-diam (30-in.) underground transi te ducts to the 
filter pit located at the base of the 791 1 stack. HFIR ventilation air is filtered through silver- 
coated copper mesh, charcoal, and HEPA filters in series before going through fans and a 
122-cm-diam (48411.) 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 76.2-cm-dinm (30-in.) underground steel pipe (coated on 
the exterior with an asphalt compound) to fans located at the 791 I stack. Downstream from 
the fans, the ventilation air from Buildings 7920 and 7930 joins together in a 122-cm-diam 
(48-in.) steel duct (located aboveground) that goes to the 7911 stack. 

in Building 3019 (Fig. 3.30). Ventilation air from this facility goes through aboveground 
stainless steel ducts to single sets of I-IEPA filters located in two filter pits at the base of  the 
3020 stack. 

The 2026 stack provides cell ventilation air for the HRLAL. Cell ventilation air from 
this facility passes through HEPA and charcoal filters located in a iilter pit at the base ofthe 
stack before being discharged (Fig. 3.3 1). 

The 7512 stack provides a flow of air through the Molten Salt Reactor Experiment 
building. Ventilation is maintained even though the reactor is no longer in operation. 
Aboveground steel ducts are used to convey ventilation air from the building to the HEPA 
filters and stack (Fig. 3.32). 

from the target room and the 40-m (13 -ft) Right station passes through IEFA filters before 
being discharged to the stack (Fig. 3.33). 

The 1025 stack serves a Tritium Target Fabrication Facility, which is no longer in 
operation. Since HEPA filters are not efTective for tritium ventilation, air from this facility 
goes directly to the stack (Fig. 3.34). 

An eighth stack, 301 8, is no longer in sen4 
from a mail  fan that maintains 8 smaif flow of air 
reactor was shut down in 1963. 

-~cnts to the 3839 stack. 'This system sewes ib%: ihthel Vaiiey &rea fac,ilitlcs. 4 n e t ~ ~ k  OF 

The 791 1 stack system handles the vcntilation air and process off-gas from HHR 

The 3020 stack provides cell ventilation for the Radiochemical Processing Pilot Plant 

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

a ~ ~ h ~ ~ g ~ ~  it is used t 
rough the O W L  Gr 

Pro6ess &--gas ai, emissions are Zrea,ted by 8. Censtral Process GT"G3S system *LM 

2li1dergroamd SBYailrrlZSS sfecl pipes g,msporh 'he off-gzs fronn c2Gil;k;es thmangbolat :he arex 
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Fig. 3.25. Oak Ridge National Laboratory's Central Ventilation System for Bethel Valley facilities 
(3039 stack). 

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. 

HFTR and REDC Facilities have separate process of'f-gas systems. Hot off-gas from HFIK 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 amounts of I3'I i s  being processed. 
After passing through the filters, the off-gas goes through an underground 25.4-cm-diam 
(IO-in.) fiberglass-reinforced pipe to fans at the 791 1 stack. Off-gas from the other REDC 
Facility (Building 7930) passes through SIEPA filters and is combined with the veintilation 
air upstream of the cell ~ ~ ~ ~ ~ ~ ~ t ~ ~ n  filters before being 
Bbvisions for adding a Gaustic scnabbcr are available i 

Process off-gas from facilities in Melton Valley discharges to the 791 1 stack. The 

d to the 791 P 5tack. 
' lhe pKW3SS 0ff-g:LC S J ' T k l l l s  

described Ip&ove ;ire tare maj@d  ̂systcrns at ORNZ through which nlose of the process a%ff-gas 
is Lischargcd and are typical of i4t1mcr snlaller .systems 

on to these stacks, G ntrmbcr of  andiviclaaaB v e m  are arsed a L 8:;s$3ugb 
12ant~tics of radio2ctive material rnay he discbarged Located A W S  :he 
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Fig. 3.29. Oak Ridge National Labaratury's Central Ventilation System for Melton Valley facilities 
(791 1 stack). HFIR-High Flux Isotope Reactor; REDC-Radiochemical Engineering Development Center; 
HEPA----high-efficiency particulate air filter. 

howcver, larger facilities such as the Transuranium Research Laboratory in Building 5505, 
the Isotope Technology Building (304'71, the EBectroii Liricar Accelerator Facility in Building 
6010, and the NHF in Building 7860 also have vents. 

Buildings such as the 4500 Area have many laboratories that have hoods with 
individual exhausts. The individual exhausts have been identified arid placed in a computer 
database as a result of the recent stack-and-vent suwey. ?'his data will be used to identify 
emission sources for possible equipment upgrade. Individual emission so~~rccs are typically 
discharged through IEPA filters, fans, and short stacks located above roof lcvel. Emissions 
from inost of the systems are limited by administrative controls and do not require radiation 
monitors in the exhaust strear,s. 

3.3.3.1 Enviroimnrmental sampling and monitoring 

Most gaseous wastes from OlWE are rekased to the atmosphere through stacks. 
Radioactivity may bc present in gaseous waste streams as a solid (is.,  paaticulates), as an 
absorbdh gas (e.g., iodine), or as a nonabsorbabk species (i~e., noble gas). Gaseous wastes 
that may contain radioactivity are processed to rcduce the radioactivity to acceptable levck 
befoic they are discharged. The discharge stacks are sanipled and monitored prior to their 
release to the environment. The ES&H Protection Division is responsible for maintenancc 
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Fig. 3.30. Ventilation System for the Radiochemical Processing Pilot Plant (3020 stack). 

and operation of O W L  gaseous waste sampling systems. The responsibility for monitoring 
system maintenance and operation is the responsibility of the waste generator. 

two categories: major and minor sources. Four stacks at ORNL are considered major 
sources: 3039, 791 1, 3020, and 2026. Each of these has both sampling and monitorring 
performed continuously. Samples are collected weekly while the various stack monitoring 
systems send their signals to WMRAD’s WOCC. 

Changes in National Emission Standards for Hazardous Air Pollutants (NESI-UP) 
regulations for quantifying radiological releases from major sources has placed increased 
emphasis on sampling. The regulations require continuous emissions sampling, using 
methods that comply with ANSI N13.1 (1969, R-1982) standards, for any emission point 
with the potential to cause an annual public dose exceeding 0.1 mrem. An upgrade program 
was initiated to modify each source to meet compliance criteria, the foeus of which was the 
correction of deficiencies in the sampling layout and/or instrumentation as required, to satis@ 
these changes. Completed in the fall of CY 1992, the upgraded program fulfilled the 
commitments in the FFCA between DOE and the EPA, Region ZV. 

The sources of radiological gases emitted from ORNL facilities are regulated into 

Major sources 

3039 stack. The sampling system consists of a five-nozzle sample probe, a sample 
transport line, a filter, two charcoal canisters, a catalytic converter, a silica gel cartridge, two 
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Fig. 3.31. Ventilation System for the igh-Radiation-Level Analytical Laboratory (2026 stack). 

mass flow controllers, and twu pumps. All of this equipment i s  located on the platform 15 m 
(50 ft) above the base of the stack. This location was chosen to minimize deposition within 
the probe located in the stack. 

through sevcral monitoring deviccs. One probe serves the gross alpha particulate and the 
radioiodine monitor. This probe extracts a continuous flow of air through a filter paper tape 
dcck and then to a charcoal trap before being drawn through the sample pump and 
exhausted back into the stack. The alpha particulate monitor consists of a scintillation 
c~tinter that uses zinc sulfide as the scintillator. ‘l’he charcoal trap is monitored by one to 

The monitoring system utilizes three probcs to pull a portion of the gas stream 
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Fig. 3.32. Ventilation System for Motten Salt Reactor Experiment (7512 stack). 

four Geiger-Mueller (G-M) tubes connected in parallel. The second probe is used to monitor 
for beta-gamma particulate and is connected, first, to a filter paper tape deck (similar to the 
alpha monitoring system), and then, to a count rate meter and a G-M tube. The third probe 
draws effluent via a probe located 1.6 rn (5 R) above grade level to a noble gas monitor. 
The noble gas monitor is an end-window-type G-M tube and i s  connected to a count rate 
meter. The count rate meter analogous to those used for alpha and beta-gamma particulate 
provides a signal output indicating the integrated counts from the detector. The signal from 
the count rate meters is sent to the WQCC via data concentrators located near the stack. 
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Fig. 3.33. Ventilation System for Oak Ridge Electron Linear Aceellerator (Building 6010). 

In addition to sampling and nionitoring at the 15.2-m (504)  level, duct beta-gamma 
monitors are used from the cell ventilation at the 3500 Area, the off-gas from the 3500 
Area, and the outlet to the off-gas caustic scrubber. The signals from these monitors are also 
sent to WOCC. 

7911 stack. The sampling system consists of a five-nozzle sample probe, a sample 
transport line, a filter, two charcoal canisters, a catalytic converter, a silica gel cartridge, two 
mass flow controllers, and two pumps. All of this equipment i s  located on the platform 
15.2 m (50 ft) above the base of the stack. This location was chosen to minimize deposition 
within the probe located in the stack. 

The monitoring equipment for this stack i s  located at the 15.2-m (SO-ft) level similar 
to 3039. The particulate alpha and beta detectors monitor levels on a filtsr paper that is 
advanced once per day. The particulate detectors are needed to detect the presence of 
transuranium and fission product isotopes. Two different scintillation phosphors, zinc sulfide 
and a plastic phosphor for the alpha and beta detectors, respectively, are coupled together in 
tlie same assembly with the necessary shielding. A sodium iodide detector is used to 
differentiate 13'1 from other possible gamma emitters. This detector is placed in close 
proximity to a silver zeolite cartridge to monitor its continuous collection. The system is 
designed so that cartridge replacement is required no more than once per week. Using a beta 
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Fig. 3.34. Ventilation System ~ Q S  Tritium Target Fabrication Facility (Building 7025). 

scintillation detector, noble gases are also monitored downstream of the iodine detector. 'T'he 
noble gases, principally krypton and xenon, are p a w d  through a fixed volume that is 
continuously monitored for activity. The last detector, a tritium monitor, is a separate device 
that analyzes a slipstream o f  the gas as it passes through the serial detectors of alpha, beta, 
iodine, and noble gases. 

Duct monitors are also located on each of the three input ducts to the 791 I stack. 
'fiese monitors are used to identify which of the facilities that vent through the 791 f stack 
may be responsible for the release of radiological material. This knowledge, coupled with 
infomation about the operating activity of each facility, can potentially identify the 
radioisotope(s) released during an unusual occumence. All monitoring signals are sent to 
WQCC. However, response due to normal equipment operation, maintenance, and 
malfunction belongs to the owners of tlae facilities ischarging this stack. 

he sampling system consists o f a  six-nozzle sample probe, a saniple 
transport line, a filter, two charcoal canisters, a catalytic converter, a silica gel cartridge, one 
mass flow controller, and one pump. 411 of  this equigrnerit is located on the platform 15.2 m 
(50 fi) above the base of the stack. This Wocdtion was chosen to minimize deposition wit 
the probe located in the stack. 

ved in f W O P  of the 
more accurats and regulato;.y re %tired sanapsnng system. The usc Gf I"IQnikTS flow 
and gross trend and alarm c;pl9i8;ties will cotatitiaie to be used b y  the operating facilities. 

At present, the miOnifC7l.i g systems at the stack me being 
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2026 stack. The sampling system consists of a five-nozzle sample probe, a sample 
transport line, a filter, two charcoal canisters, a catalytic converter, a silica gel cartridge, two 
mass flow controllers, and two pumps. All of this equipment is located on the platform 
10.7 m (35 A) above the base of the stack. This location was chosen to minimize deposition 
within the probe located in the stack. 

Minor SOU.I"@Q)S 

In addition to the major sources, ORNL has 13 point sources and 2 different grouped 
sourccs (laboratory hoods). Minor SQUiCeS emit radionuclides that result in a potential dose 
lower than 0.1 mrem/year to the most exposed niennber of the public. These soiirces wcre 
sampled individually during 1992 in accordance with the NESHAP Compliance Plan for the 
OKM. Emissions from the grouped sources were estimated using radionuclide inventory data 
and emission factors provided in 40 CFR Pt. 61, Appendix D. Laboratory hood emissions 
typically result from bench-scale experiments and arc exhausted through small stacks or 
vents. All minor sources will be evaluated on a 1- to 3-year basis depending on the type of 
radionuclide emission. 'Table 3.14 contains a list of all of the minor sources. 

Tabk 3.14. Minor sourc~s of radiological gases emitted fro 
Oak Ridge National Laboratory facilities 

Minor or grouped source Facility name ... 
x-2000 

X-3018 Oak Ridge Graphite Reactor 

X-3074 

x-3544 Process Waste Treatment Plant 

X-5.505 

X-7025 Tritium Target Fabrication Facility 

X-7512 Molten Salt Reactor Experiment 

x-7567 

Building 2000 (contains old uranium and thorium fnrnaces) 

Manipulator Repair Shop (two emission points) 

Transuranium Laboratoiy (three emission points) 

LLW tank vault with forced air fan" 

X-7830 LLW tanks and vaults at New Hydrofracture Facility (four emission 
points) 

X-7852 

X-7860 

Old Hydrofracture Facility (two emission points) 

New Hydrofracture Facility (three emission points) 

X-7877 LLLW Solidification Facility or Emergency Avoidance Solidification 
Campaign 

X-Laboratory hoods 

Decommissioned lab hoods 24 hoods total 

X-miscellaneous moms 12 areas 

26 buildings served, approximately 109 emission points 

"Low-level waste. 
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Ambient sampling 

Significant changes have been made to the Ambient Air-Monitoring Program for the 
ORR. The changes were based on the environmental monitoring requirements set forth in 
DOE Orders 5400.1, 5400.5, and the DOE'S Erivirorimental Regulatory Guide for 
Radiological Effluent Monitoring and Environmental Surveillance. The current Ambient Air- 
Monitoring Program has a principal objective of surveillance utilizing sampling systems 
instead of real-time monitoring. Eight perimeter air-monitoring stations and two remote air- 
monitoring stations are used for the ORR. 

particulate uranium. The sampler is operated for 7-day collection periods and equipped with 
a mass-flow controller and a flow totalizer. A separate sampler is used for the collection of 
tritiated water. This sampler consists of a prefilter followed by indicating silica gel for the 
capture of tritiated water. A mass-flow controller and flow totalizer will be used to maintain 
a constant flow rate and to indicate the total volume of air sampled. 

Atmospheric dispersion modeling was used to select appropriate sampler locations. 
The Industrial Source Complex Code was selected for this study. 'The code is EPA-approved 
for determining downwind concentrations from individual sources at multiple receptor sites 
(i.e-, sampler locations). The highest concentrations from ORR affecting residences, 
Fusinesses, or parks were determined by evaluating the model results. Combined impacts 
from all sites were determined, and sites were ranked. 

monitoring sites located around the site boundary (Fig. 3.35). A high-volume particulate 
sampler, tritium silica gel sorbent train, and charcoal filter sampler are collocated at each of 
the four sites. These sites were determined by intersecting the major wind directions at 
ORNI, and providing sampling coverage for Bethel and Melton Valleys. The operation and 
sample collection from the ORNL stations is consistent with the ORR stations. 

The sampling system used is a modified high-volume air sampler for collection of 

The Ambient Air-Monitoring Program at ORNL consists of four perimeter air- 

I \  I 
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background radionuclide concentrations: Remote Air Monitor 52 at Fort Loudon Dam and 
Remote Air Monitor 58 at Nomis Darn. 

Samples collected from the high-volume sampler will be collected weekly. 
Composite isotopic analysis of the filters will be conducted at least quarterly. Tritium 
samples will be collected biweekly and composited every 4 weeks. Particle size 
determinations will be made on annual basis at select ambient air stations. 

3.3.3.2 Permitting status 

Control of airborne emissions from ORNI, facilities is provided in accordance with 
DOE Orders 5480.1A, 5480.4, 5488.1 1, 5820.2A, and the Clean Air Act (CAA). The 
reqiiirements of the CAA are being administcred through the TDEC Air Pollution Control 
Regulations. Air permits have been obtained for all emission sources that require permitting 
under TDEC regulations. 

which Ambient ,4ir Quality Standards are not applicable. Radionuclide emissions are 
regulated under the NESMRP regulations by the EPA. The state has been authorized to 
regulate in this area. Under the NESHAP regulations (48 CFR Pt. 61, Subpart H), emission 
of radionuclides to the ambient air from DOE facilities i s  limited to those amounts that 
would cause any member of the public to receive an effective dose equivalent of 
10 rmreidyear. 

The CAA authorizes the establishment of NESHAP regulations for pollutants for 

3.3.3.3 Facility status 

Many of the facilities for handling radioactive gas emissions have been in operation 
for over 20 yeass. Ccneraliy, the equipment that is accessible has bcen maintained in good 
working condition. A considerable amount of upgrading of equipment by LI and GPP 
projects has been completed, Backup units exist for 
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 and new facilities for gaseous waste management is 
described in the following paragraphs. 

equipment to bc used in the event 

Upgrade 3039 stack fans 

The Central Radioactive Gas Disposal Facility (3039) is the central stack through 
which cell ventilation air and process off-gas froin the main ORNL Conrplex are discharged. 
This project replaces three of the steam turbine drive units that provide power for the 
backup fans in the event the motor drive fans lose electrical power or otherwise fail. 
Procurement of the turbines has occurred. Construction is scheduled for coinpletion in FY 
1994. 

This 1992 GPP would construct a support facility for liquid and gaseous waste 
operations. The facility would consist of hardware an3 equipment storage as well as 
equiprnent maintenance facilities necessary to support operation of the 3039 stack Off-Gas 
and Cell Ventilation System arid other gaseous emission systems, the PWTP, amd the 
NRWTP. 
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Waste Operations Control Center expansion 

This 1991 GPP would construct a change house for Waste Management Operations 
personnel to replace current facilities. Facility design began in FY 1993; construction is 
scheduled for completion in FY 1994. 

Upgrade Hot Off-Gas System at 3039 stack 

The Hot Off-Gas System is a critical portion of the Central Radioactive Gas 
Disposal Facility (3019). This project will relocate and replace fans, electric motors, backup 
steam turbine, and appropriate ducting that provide motive force for the Hot Off-Gas 
System. This project has been proposed as a 1994 GPP. 

Upgrade 3039 stack support 

Recent studies have indicated that the 3039 stack could sustain structural damage 
because of either seismic or high-wind events considered possible for the ORNL site, This 
project, proposed as a 1995 GPP, will provide reinforcement to the existing structure to 
decrease its vulnerability. 

Ventilation System upgrade (3500) 

Inspection and monitoring of the water flow from the underground ventilation ducts 
from the 3500 Areas to the 3039 stack has shown concrete deterioration and tree raot 
intrusion in some areas. This allows groundwater to be drawn in by the negative pressure in 
the duct. This project will upgrade the underground concrete cell ventilation duct work to 
improve the efficiency of the Ventilation System and reduce potentially contaminated water 
that must be treated at the PWTP. This project has been proposed as a 1995 GPP. 

Upgrade 3047 Filter House 

Ventilation air from the manipulator cells in the Tsotope Technology Building, 
Building 3047, goes through in-cell ICIEPA filters before being discharged to the 3039 stack. 
Sealing problems with the in-cell HEPA filters has allowed contamination (mainly europium 
and cobalt) to reach the underground duct and second set of HEPA filters. This project will 
provide an additional set of underground HEPA filters to stop airborne material from 
reaching the second set of HEPA filters in sufficient quantities to cause a radiation problem. 
This project will be proposed as an FY 1995 GPY. 

3.3.4 Storage and Disposal Facilities 

Air emissions at ORNL are routinely treated and discharged through sampled and 
monitored ventilation stacks on-site. Because radioactive air emissions from O M ,  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 processes are 
handled as part of the Solid Radioactive Waste Management Program (see Subsect. 3.1 of 
this document). 



3-90 

3.35 Status af Support Sys$ems 

No specific training, certification, or database management system is available at 
ORNk for radioactive gaseous emissions. Training i s  generally commensuratc with the 
employee’s job responsibility; certification and database management are associated 
pririiarily with solid waste streams. W O W  does provide data regarding air flow rates for 
gaseous waste effluent streams in stacks and ducts. The alarms for the high-level gamma 
stack r~ncsnito~s are also telemetered to WOCC. 

3.3.5 General Plant Projects 

A listing of GPPs for gaseous radioactive waste facilities at ORNL is provided in 
Table 3.15. This table indicates the project title, TEC, and thc respective fiscal year for 
hnding. 

Tabk 3.15. General plant projects for ~ S ~ Q I I S  radioactive waste facilities 
at Oak Ridge National E a b ~ a t o r y  

Title 
‘ r w  Fiscal 

($ x 1000) year 

1Jpgradc stack fans (3039) 740 

Waste Operations Control Center expansion 1196 

LiquiUGaseous Waste Support Facility 1100 

Upgrade Hot Off-Gas System at 3039 stack 

Ventilation Systems upgrade (3500) 1000 

1100 

3039 stack support upgrade 550 

Upgrade 3047 Filter House 1100 

1991 

1991 

1992 

1994 

I995 

1995 

1997 

“Total estimated cost. 







4. HAZARDOUS WASTE 

The objective of the Oak Ridge National Laboratory (ORNL) Hazardous Waste 
Management Program is the compliant management of all nonradioactively contaminated 
hazardous wastes as defined by 40 CFR Pt. 261.3 under the Resource Conservation and 
Recovery Act (RCRA), Toxic Substances Control Act (TSCA) materials, and U.S. 
Department of Transportation (DOT) regulatory guidelines for poisonous substances that are 
currently under the control and cognizance of the Waste Management and Remedial Action 
Division, The management of hazardous waste is administratively regulated by the 
Tennessee Department of Environment and Conservation (TDEC), which has been 
authorized by the U.S. Environmental Protection Agency (EPA) to enforce RCRA. 

“hazardous” as defined above. This is done by applying the following general criteria (see 
40 CFR Pt. 262.1 1 under “Hazardous Waste Determination”): 

When a waste or waste stream is generated, it must be determined if it is 

Is the waste excluded from regulation? 
Is the waste listed as a hazardous waste (Le., the waste or its constituents are specifically 
listed in the regulations as hazardous)? 
Is the waste a characteristically hazardous waste (i.e., the waste or its constituents exhibit 
any of the following characteristics: corrosivity, reactivity, ignitability, or toxicity)? 

Note that the level of radioactive contamination present in or on a given waste will also 
have some bearing on how the waste is handled. Hazardous wastes found to contain any 
levels of radioactive contamination added by U.S. Department of Energy (DOE) operations 
are referred to as “mixed wastes” and are described in detail in Sect. 5 of this plan. 

Because there is currently no procedure to determine absolutely that no radioactivity 
has been added (the “No Rad Added’’ poiicy), the distinction between hazardous waste and 
mixed waste has been biurred. However, this distinction is still made by the Hazardous 
Waste Operations Group (HWOG) based on “traditional” acceptable levels of radioactive 
contamination. 

If a waste is determined to be a hazardous waste, it must be handled in strict 
accordance with RCRA. The principal RCRA requirements include proper characterization, 
storage, treatment, and disposal of hazardous waste in which all the attendant activities meet 
the letter of the law under RCRA. It is the policy of ORNL to handle all TSCA wastes in 
the same manner as RCRA except in those instances where TSCA regulations are more 
restrictive or require specific action pertaining to polychlorinated biphenyl (PCB) wastes. 

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 hazardous waste such as spent experimental samples, process 
residuals, and hazardous materials (usually chemicals) that have exceeded their shelf lives or 
are no longer useful. 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. Because liquid and 
containerized gaseous wastes are considered “solid” wastes by the EPA and are subject to 

4-3 
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solid waste rules, liquid, containerized, gaseous, and solid hmardous wastes are managed 
siniiiarly at OWL. 

4.1.1 Strate 

?‘he current strategy for hazardous waste management at O W L  is illustrated in 
Fig. 4.1. This management strategy is in complimce with applicable federal and state 

ORNL-DWG 9 1 M - l W R 3  
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Fig, 4.1. Oak Ridge National Laboratory management strategy for hazardous waste. 

regulations, DOE orders, and corporate policies. It is O W L  policy to manage hazardous 
waste in a manner to protect its employees, public safety and health, and the environment. 
Cost-effective options for the storage, treatment, and disposal of these waste streams are 
sought. Currently, ORNL hazardous waste i s  collected, handled, and stored with off-site 
treatment/disposal as the major waste management objective. The focus of hazardous waste 
management is characterization, verification, segregation, repackaging, and storage in 
preparation for shipment to commercial facilities for treatment and/or disposal. The 
suspension of off-site shipments in May 1991 continues to significantly affect this stratcgy. 
Waste reduction, tracking, and documentation are also critical aspects of the QRNL 
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management strategy. A methodology for resuming off-site shipment and treatment is being 
developed. Success in this area will depend on improved certification and increased 
operational readiness review. 

generated by its activities including functions directly related to its mission, supporting 
activities, and environmental remediation activities. Requirements for waste reduction are 
found in federal regulations and DOE policies and guidelines; motivation for waste reduction 
stem from increased costs and liabilities associated with the management of wastes and 
limited disposal options and facility capacities. See Sect. 9 for a description of OWL'S 
Waste Reduction Program. 

O W L  is committed to the reduction of the quantity and toxicity of the waste 

4.1.2 Generic Description and C aracteristics of  Waste 

Critical first steps in responsible waste management are the identification of waste 
streanis and determination of their characteristics. These characteristics include physical 
form (Le., liquid, solid, or gas), chemical properties, and/or the presence of constituents 
identified as hazardous by the EPA or the T'DEC under the RCRA or by TSCA. Becausc 
QRNL, 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 in the minority. Instead, the diverse nature of QRNE'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 and the I'LBEC appear on OWL'S RCRA Part A permit application illustrates this 
diversity. 

(see Fig. 4.2). 'The generator of a hrtlardoims waste prepares a request form for waste 
collection. The request i s  sent to 'I-IWOC, which logs the request, ensures that the waste has 
been properly identified, and determines its ap~ropria~e classification (Le., toxic, reactive, 
ignitable, etc.). For example, lab-pack arid explosive wastes are collected and delivered 
directly to ~ ~ ~ ~ l d ~ ~ ~  7653 for storage in a predesignated area that corresponds to the waste 
classification. When enough is accurnulated, lab-pack waste is packaged by commercial 
storage, treatment, and disposal facility personnel into appropriate shipping containers that 
meet DOT requirements and is shipped to EPA-permitted commercial treatment or disposal 
sites. Explosive waste is treated on-site at the Chemical Detonation Facility (Building 7667). 
Following waste classification and collection, ulk ~ d ~ ~ m e d ~  liquid and solid haaardous 
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 subseqmrat off- 
site treatment. Similarly, used oil acceptable for off-site recycle i s  delivered to Bariiiding 
765 1 for off-site processing. 

Collection of hazardous waste at ORNL i s  performed in a proceduralized manner 

4.1.3 Treatment Faci 
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ORNL-DWG 91M-14966R3 

Fig. 4.2. Flowchart of hazardous waste nnagemenrt nctivitkes. EPA-U.S. Environmental Protection Agency; 
PCB-polychlorinated biphenyl. 

Sect. 402 of the Clean Water Act and i s  exempt from RCK4 permitting requirements for 
storage, treatment, and disposal facilities. 

northeast of the Hazardous Waste Management Area. Access to the site i s  from a gravel 
road (Chemical Waste Access Road) off the Health Physics Research Reactor (HPRR) 
access road. 'T'be site coiasists of two storage iniagazines (one for the detonation sheets and 
one for the electrical blasting caps), a detonation trench, and a control area (Fig. 4.3). The 
magazines are -1.2 x 1.2 x 1.2 m (-4 Y 4 x 4 ft) and are bullctproof, fire-resistant, weather- 
rcsistatit, theft-resistant; and ventilated. The magazines are separated by an earthen berm 
-1.2 m (-4 ft) high. The detonation trench is 1.2 x 3 x 1 m (4 x 10 x 3% ft). An 18.3-m 
(00-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 by a chain-link fence. The control 
area i s  the location from which the waste material is remotely dctonated. The cleared area 
provides good visual line of sight from the control area to the detonation trench. 

open burning permit under TDEC regulations. A R C a A  Part I3, Subpart X, permit 
application has been prepared and submitted to the TDEC. 

The Neutralimtion Facility is used f ~ r  the treatment of Steam Plant demineralizer 
regenerant and some acid products. Once neutralized, the liquid cffluent i s  directed to the 
NRWTP . 

The Chemical Detonation Facility (Building 7667) is located -61 m (-200 ft) 

The Chemical Detonation Facility operates under R C M  interim status pennit and an 
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Fig, 1.3. Chemical Detonation Facility ~ ~ ~ ~ ~ ~ ~ f l g  7667). IIPRR-Health Physics Research Reactor. 

4.1.4 Shrage Facilities 

Several facilities are currently uscd for the storage of hazardous waste at ORNL, as 
i s  discussed in the following subsections. 'The majority of waste is stored in 208-1, (55-gal) 

ilding 7652; it has a capacity of  57,254 L ( 1  5,125 gal). lnventories of waste in 
ities vary monthly because these areas are used for staging the wasle 
th the exception of Buildings 7507 and 7934, the storage facilities 

arc located in the Hazardous astc Management Area off the WPRR access road at O W L .  

Building 7652 has an area of-223 rnZ (-24 O ft') with diniensioas of 11.9 x 18.6 
(39 x 61 ft). 'This mea includes an outside covered storage area 6 x 9 mi (20 x 30 
building corisists of sulatcd, ~ ~ ~ ~ a ~ r ~ c a ~ e d  panels and has metal stud walls with 
rating. The building oor i s  3000-psi concrete and has two coats of an epoxy sealer; curbing 
i s  around thc tnuildi 
each of which contains a sump, and each area is separated by curbing. The bui 
shown in Fig. 4.4 

<&IC! nParkcd i;: accordanre with DOT reguiaatsons. The buik 8wastar; chemicals are placcd in 

-aximurn of STJS4 L (15,125 ?,"I) p 7 5  208-1, (%-gal) drums] can be stored at  this faciWy 
cwding to the ~~~~~~~~~~~~~~~ groxlplr~s. %Ti ah 

The enclosed section of the building consists o f  Give storagr areas, 

hildisag '7652 is used to itore ~ ~ ~ ~ ~ r ~ o ~ ~  wastes that haw been packaged, ?abeled, 

- :,T?T-cer~ifie$ dnums either at theis point i.i origin or after transfer :(il the faciiify h 

ed so &+; bu-lding ;,rc czgregzterl 
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Fig. 4.4. Layneat of the Mazardous Waste Storage Facility (Building 7552). 

a sufficient quantity of waste to facilitate proper management is accumulated, shipment and 
transfer is arranged to an off-site EPA-permitted storage, treatment, and disposal facility. 

4.1.4.2 Baildin ical Waste Stora 

Building 7653 is 9 x 31 m (30 x 102 ft 8 in.) and has a total area of 285 m2 
(3060 ft*). 'l'he building is divided into eight separate rooms (storage room). The building 
layout is shown in Fig. 4.5. The bidding is constnacted of insulated prefabricated metal 
framing, partitioned with metal stud walls having a 2-h fire rating. Curbing with a 
ccntralized sump is utilized for each of the storage rooms (except for the water reactive: 
storage roonn). Qme of the rooms is used for an office and emergency equipment storage 
area. 

process chemical wastes. The small containers [less than 18.9 I, (5 gal) or 20 lb] of 
chemical wastes are delivered to the facility and are separated by compatibility grouping for 
storage in the appropriate room. ' Ihe storage rooms contain metal shelving or cabinets to 
hold the containers. The sheniicals are generally within the manufacturer's original container 
and are identified with the manufacturer's label. When a quantity of waste sufficient to 
facilitate proper management is accumulated, personncl from an Energy Systems-contracted 
commercial storage, treatment, and disposal facility lab-pack the waste into DOT-certified 
containers. The waste i s  then shipped off-site to an BPA-permitted storage, treatment, and 
disposal facility. 

number of small containers constituting 10 208-L (55-gal) drums. l'he maximum allowed 

The facility is used for storage of small containers of laboratory chemicals and 

Each storage room is physically liinited to contain not more than the equivalent 
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Fig. 4.5. Layout of the Chemical Waste Storage Facility (Building 7653). 

inventory of waste in storage for the facility at any given time is the equivalent of 70 208-L 
(55-gal) drums, or 11,546 L (3850 gal). 

4.1.4.3 Building 7507-Hazardous Waste Storage Facility 

Building 7507 is a steel frame, metal siding structure consisting of -136.7 m2 
(-1470 fi') in an area that has a continuous concrete curb dike around the inside perimeter 
and no floor drains (Fig. 4.6). Double sliding doors with a metal ramp allow for loading and 
unloading operations. A portable, plastic containment system forms the storage area. 

The maximum allowed inventory of hazardous waste in storage is 150 208-L 
(55-gal) drums, or 31,230 1, (8250 gal). Initially, hazardous waste stored at the facility 
consisted of lab packs; bulk quantities of ignitable, corrosive, and/or extraction procedure 
toxic wastes, oxidizers, and poisons; and PCB-contaminated liquids and solids. Currently, 
the storage facility is utilized to store only PCB and PCB-contaminated waste. However, the 
PCB waste may also be identified as exhibiting a characteristic of hazardous waste. 

4.1.4.4 Building 7651-Clean Oil Storage Pad 

Building 765 I is a 12 x 6 m (40 x 20 'rt) concrete pad covered with a ribbed metal 
decking roof. A continuous concrete curb dike is in place around the perimeter of the pad. 
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No floor drains or sumps exist at the pad. Ramps are provided for equipment access onto the 
pad (see Fig. 4.7). 
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Fig. 4.7. Layout of the Clean Oil Storage Pad (B~ilding 7651). 

The storage pad is used to store 208- and 114-L ( 5 5 -  and 30-gal) divrns containing 
used oil acceptable for unrestricted off-site release. The maximum inventory of waste in 
storage is 128 208-L (55-gal) drums, or 26,649 L (7040 gal). l)rums are placed on pallets 
and double-stacked, if required, with pallets between each level. The drums arc arranged in 
rows to provide walkway space for emergency personnel and equipment and conducting 
inspections. 

4.1.4.5 Building 7934-Hazardous Waste Storage Facility 

Located in the High Flux Isotope Reactor Complex, this facility is generally used to 
store photographic wastes that are shipped off-site for silver recovery, but futurc storage may 
also include hazardous and/or mixed wastes such as scintillation fluids, used oils, lab-pack 
chemical wastes, or other KCRA-regulated materials. Wastes are generally stored in DOT- 
approved containers [typically 114- or 288-& (30- or 55-gal), or overpack drums], but other 
containers may be used. Building 7934 [14.6 x 14.9 m (48 x 49 ft)] is made of a 
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prefabricated metal frame with metal walls and roof. Ramps are provided for equipment 
access into the unit. 

4.1.4.6 Environmental monitoring 

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

4.1.4.7 Permitting status 

A revised RCRA Part B permit application was submitted to the TDEC in August 
1993. This application covers all hazardous and mixed waste storage units at ORNL, 
including Buildings 7651, 7652, 7653, 7654, 7507, 7507W, 7934, and proposed facilities 
(Buildings 7668 and 7669). 

4.1.4.8 Facility status 

An upgrade of Building 7507 is planned to provide additional storage space for 
contaminated lead awaiting decontamination for reuse (see Subsect. 5.1.4.7). Another 
FY 1990 general plant project (GPP) involves the upgrade of Building 7652 to increase PCB 
storage space. Previously scheduled for completion by the end of CY 1991, this project has 
been delayed because the space provided by Building 7652 cannot be spared at present. 

4.1.5 Disposal Facilities 

Hazardous waste at ORNL is collected, identified, and packaged for off-site 
shipment to EPA-permitted treatment andlor disposal sites. No on-site disposal facilities for 
hazardous waste exist at, or are planned for, OWL.  Moreover, no hazardous wastes are 
allowed to be shipped off-site until the “No Rad Added” policy has been established. 

4.1.6 Status of  Support Systems 

4.1.6.1 Training 

The RCRA Waste Management Operations training course is required of all 
employees working at waste management facilities at ORNL permitted under RCRA. The 
objective of this training is to familiarize the employees with operating procedures, 
emergency procedures, emergency equipment, and emergency systems. The training also 
provides instruction on the procedures for handling of hazardous wastes; procedures for 
using, inspecting, repairing, and replacing emergency and monitoring equipment; 
communication or alarm systems; response to fires or explosions; response to hazardous 
material spills; and shutdown of operations. The training includes a written examination that 
is retained on file at OWL. 
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Hazardous waste gencrator training i s  required for generators of hazardous waste. 
Two courses are provided for hazardous waste generators: (1) “Waste Generator Training 
for Satellite Accumulation Areas” and (2) “Waste Generator Training for 90-Day 
Accumulation Areas.” Specific guidance is given on identification and segregation of 
hazardous waste, requirements for management of accumulation areas, and correct 
completion of Form UCN-I 3698, “Uniform Request for Disposal.” 

’The waste minimization training course is recorrmendcd for generators of all wastes. 
Specific guidance is given 011 what waste minimization is, why it is a goal at ORNL, who i s  
responsible for implementing waste minimization efforts, how it can be implemented in the 
divisions, and what each employee’s role is in implementing waste minimization. In addition 
to the formal training programs, an employee awareness program is i n  progress. The 
campaign to heighten sensitivity to waste minimization concerns includes such things as 
announceinents in internal publications and publicity for programs or projects t h ~ t  have been 
successful in minimizing waste production. Part of this campaign also includes an incentive 
program that will recognize individual. OKNL employees who provide wastc minimization 
suggestions. 

4.1.6.2 Certification 

O W L  is able to characterize its hazardous waste through (1) knowledge of the 
generating processes, (2) knowledge of the waste, and/or (3) analysis of the waste. Steps in 
the waste-handling procedure include (1) request for waste disposal (completion of Form 
UCN- 13698), (2) notification for radiation survey, (3) review of Form UCN- 13698 by the 
HWOG, (4) waste sampling according to the Waste Analysis Plan, (5) waste analysis using 
EPA-approved procedures, (6) waste classification according to EPA and DOT classes, 
(7) waste inspection and preparation for transport, (8) waste pickup by the HWOC, (9) on- 
site transport to storage facilitics, (10) packaging and labeling for off-site shipment, (1 1) on- 
site storage or treatment, (12) data entry into the tracking system, and (13) off-site shipment 
for treatmenUdisposal. 

certification activities are contained in the ORNL Hazardous Waste Operations Manual. 
During FY 1953 a formal certification program for ORNL huardous waste was developed. 
As part of this program, the requirement for generator certification (including training) was 
formalized. 

Detailed procedures for managing hazardous waste including characterization and 

Information on hazardous waste handled at ORNL is maintained on a variety of 
computer databases. In general, these databases track generation, storagc, and disposal of 
hazardous waste. Examples of these databases include the Ilamrdous Waste Tracking 
System (HWTS) and the PCB Tracking System (PCBTS). Both databases are on-line, user 
friendly information systems that operate on the DEC System- 10 computer using System 
1022 as the database management system. Each of these is described briefly in the following 
paragraphs. 

ORNL’s HWTS was developed in 1982 in response to a recognized need for a 
system to track hazardous wastes from generation to disposal. The HWTS was designcd and 
devcloped as a joint effort between staff in the Environmental Compliance Section within 
the Office of Environmental Coinpliance and Documentation arid the Computing and 
Telecommunications Division. HWTS management and maintenance functions are now 
carried out by HWOG. 
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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 billings, annual summaries of waste handling, and division 
generation quantity totals are among the reports that are generated routinely. The annual 
summary reports generated by the system include the hazardous waste stream report, the off- 
site shipping report, and the detailed report for storage, treatment, disposal, and recycle 
facilities. Other reports required by management can be programmed by Computing and 
Telecommunications Division personnel. Output can be to the terminal or to a disk file for 
subsequent printing. 

To ensure accuracy of the data within the system for reporting purposes, extensive 
data validation is conducted by the staff in the Environmental Compliance Section and 
W O G .  Four different data files are used within the system including waste item 
information, waste composition for mixtures, radioactive waste information, and general 
account information. Input data for the waste item file include (1) form number; (2) DOT 
shipping name and number; (3) EPA classification; (4) in-house charge number; (5) item 
number fiom the in-house waste disposal form; (6) waste description; (7) radioactivity type 
and level; (8) EPA hazardous waste number(s); (9) volume or weight; (10) storage site and 
date; (1 1) disposal site, date, and container number; and (12) plant of origin. The new 
Request for Disposal Form has many more fields than these and are too numerous to list 
here. If the waste is a mixture, then several individual components can be listed. Tlie 
account information i s  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 3 calendar years of data. Older data files have been 
downloaded onto tapes but can be accessed on request to the Computing and 
Telecommunications Division. 

(1) inventories of equipment in service, removed from service, or transported for disposal 
and (2) waste generation and disposal. The equipment inventoried includes transformers and 
large high- and low-voltage capacitors as well as miscellaneous hydraulic equipment that 
contain >2 ppm PCBs. The records on the PCB-contaminated equipment art: maintained by 
the Environmental Compliance Section. Records for the second module of the PCBTS, the 
PCB waste database, cover generation and disposal of bath PCBs and PCB-contaminated 
wastes. The PCR waste submodule receives storage and shipment data from the W\NTS. The 
PCB waste data, compiled by 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. 

PCBTS, the second hazardous waste database, i s  comprised of two SUbmodUleS: 

4.1.7 Genera1 Plant Projects 

A listing of the proposed GPPs for hazardous waste facilities at ORNL is provided 
in Table 4.1. This table indicates the project title, total estimated cost, and respective fiscal 
year for funding. 

h wide variety of research and operational activities at 0 L utilize cosxnpressed 
procured in cylinders, When empty, the cylin ers are nnsoalBly retume41 to the 
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Polychlorinated w o o  I489 
Siphenyl/haLardw.is waste 
storage, Building 7652 Annex 

“Total estimated cost. 

_x_-.- ................... 

d/stribra?r, and a &posit fee is refmsded, Mswcver, some cylinders bzcome damaged and 
camot be retimed to th? v ~ d o j s .  1 ’ k  most frequent damagc is in th:: form of stuck or 
leaking valves. 

gcment siraiegy for the treatment of damaged gas cylinders at ORNL 
(Fig. 4.2) i s  to iiiaintain facilitics (1) in compliance with RCRA requirements for handling of 
harai-dous gascs and disposal o f  ‘Lrnply” containers, (2) in compliance with the Clean Air 
Act (CALI) ZF amended in 1990 (including Title 111 for Hazardous Air Po‘lPutarrts) and 
associated siate pe~iniliing requirements a::d corditions, (3) in ccmrpliancs with DOT 
regulations (leaking cylindcs cannot be knowingly transported), (4) in compliance with 
Occupational Safety a d  Wcalth Admitlistmiion (OSHA) rigEt-to-know reqxirsments, 
( 5 )  with pfotectinn for workers from physical and chemical hazards, and (6) with a cost- 
effective solution for treatment. I he currcn; strategy involves thc venting of compressed 
gases to the atmosphere in an iso!zted area ill accordance with iegiilatticsws and in a way that 
protects worker- safety a-d ‘lealth as wd! as the erivi~onmaeni. 

_- 

4.2.2 @em; ir Description aadi Clnsracteristics of Wwsts: 

HWOG 1 eceivcs damaged cylinders and m a n a p  tbem as ha~ardcms waste. Excess 
gas cylirsdcrs that are not returnable arc also managcd as haiardous waste. Data stqrplicd by 
the generator arc entered into the HWTS. Voluines of gas cylinders vary from 0.028 to 
1.4 in3 (1  to 50 ft”). A w k ! ~  varietj of gases arc contained including oxygen, nitrogen, 
hydrogen, ;~cctyle~-,e, propane, chloriile, ainrnonia, frem, arid sulftir hexafluoride. 
Appimxirnateiy 12 leaking cylinders are h a d e d  pcr year 

When a gas cylinder is found to bc damaged or leaking, the generator notifies 
MWOG. HWQG determines if the cylinder poses a pote;rtial hazard or emergency. If the gas 
cylinder does not represent an emergency, MWOG removes the cylinder and transfers it to 
the Leaking Gas Cylinder .4rea. 

I€  the gas cylinder does rcpresent an emergency, HWOG ixwediately rcmwes the 
cylinder and placer it in thc Leaking Gas Cylinder Area As timr: pelinits, the gei:cr;ator 
completes a Request for I9isposal Form. Aficr the cylinder has bled off, it is returixd to the 
vendor oi storrd until dispose# of In accordance with ticable requirements. The Leaking 
Gas Cyliiider Area is descsibcd in the fo!lowing par2grrapl.s. 
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The Leaking Cas Cylinder Area at ORNL is used for the venting of damaged and 
excess gas cylinders. This  area i s  located at a remote site (i.e.? away from inhabited areas) 
off of Rannsey Drive and the Melton Valley access r ~ a d .  'FLie area coaasists of  a cleared site 
covered with gravel and surrounded by a fence with a locked gate. T cylinders are held in 
the area until the contcnts have bled off. Afterwards, the undamaged linders are returned 
to the vendors, and the dioaetive) are stored until properly 
disposed of at the Oak 

maged cyliriders (except for 
ge Y-12 Plant Sanitary Lan 

Other than overall site monitoring requirements, direct monitoring of the 
e ~ ~ i r o ~ m e ~ i t  at the Leaking Gas Cylinder Area is not required. Personaad monitoring i s  
conducted during these operations to ensure worker safety pursuant to OSHA standards. 

4.2.3.2 ~ ~ r ~ i t t ~ ~ ~  status 

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

4.2.3.3 Facility status 

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

4.2.4 Storage and Disposal Facilities 

No storage or disposal facilities currently exist specifically for gaseous hazardous 
waste at ORNI,. Upon generation, gas cylinders are either returned to the vendor or released 
at the Leaking Gas Cylinder Area. Enipty damaged cyjinders (except for radioactive) are 
discarded in the SLF 11. 

4.2.5 Status of Support Systems 

The training courses, certification information, and database management systems 
discussed in Subsect. 4.1.6 of this plan regarding solid and liquid hazardous waste also 
pertain to gaseous hazardous waste at ORNL. 









5. MIXED WASTE 

Radioactively mixed waste, referred to as mixed waste, is waste that is 
simultaneously regulated under the Resource Conservation and Recovery Act ( R C U )  and 
under the Atomic Energy Act (AEA) as administered by the U.S. Department of Energy 
(DOE). Because these two bodies of regulations are not necessarily consistent or in 
agreement in every aspect of mixed waste management, special problems arise that are not a 
factor in the management of purely radioactive wastes or hazardous wastes. The majority of 
these problems stem from the fact that the normal resources available for radioactive or 
hazardous wastes are not open to mixed wastes. For example, most RCRA treatment, 
storage, and disposal facilities do not accept mixed wastes because they have no treatment or 
handling capability for radionuclides in their processes. Similarly, mixed wastes may not be 
routinely disposed in a similar fashion to that of radioactive wastes because of land disposal 
restrictions (LDRs) imposed by RCRA. As a result of this situation, mixed waste 
management has become a challenging area in the Waste Management and Remedial Action 
Division’s overall waste management mission. 

5.1 SOLID AND LIQUID WASTES 

Typical waste items comprising Oak Ridge National Laboratory’s (ORNL’s) mixed 
waste stream are similar to many of the wastes described in Sects. 3 and 4 of this plan. In 
many cases a knbwn radioactive waste will be determined to be a hazardous waste as well 
by knowledge of the process that generated it or by testing for a hazardous characteristics. 
Yet in other cases a waste known to be hazardous will be suspected of containing 
radioactive contamination and will be handled as a mixed waste. Still, in other situations, 
such as in the case of scintillation cocktails, a waste will be known to be a mixed waste at 
the time of generation. Table 5.1 indicates the annual generation rate and storage iiiventory 
of mixed waste from the Monthly Operations Report. Figure 5.1 provides a broad 
categorization of OWL’S mixed waste streams. 

Tabk 5.1. Solid waste generated and handled at Oak Ridge National hbosalory 
during FU 1992 and FY 1993 

Quantity 
Waste stream 

FY 1992 FY 1993 

Mixed low-level 21,525 kg (47,441 Ib) 24,423 kg (53,838 b) 

5.1.1 Strategy 

‘The three activities into which the strategy for mixed waste management at ORNL 
can be summarized are: 

= Characterimtion. Many of the mixed wastes currently being stored in ORNL facilities 
have not been fidly characterized. Some of these wastes may not have a ~ i ~ d o ~ ~  or 
radioactive component, in which case: they may be removed from mixed waste 

5 -3 
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4.0 RECYCWLE HIXED W A ! H €  
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Fig. 5.1. Oak Ridge National Laboratory iiianagewen'. strategy for mixed was~z. 

management. Characterization is alw necessary to prepare wastes for eveimtual treatmcn: 
either at DDE-owiied facilities or in the privatc sector. 
Waste minimization. Waste minimization 01- souxe reductim OF waste is bcing applied at 
thz generator level to reduce tkc amount of mixed waste generated. 'This activity is 
describcd in more detail in Subsect. 9.2 of this plan. 
Fcdcrd Facilities Compliance Agreement (FFCA). On May 8, 1992, thc RCRA I B K  nule 

the land disposal of untrcated ,inixed wastes became effective This 
dcdqsmcnt  prompted the signing of an FFCA bettween the IJ S.  Envircnnnental 
Protection ngcncy (EPA) and 2OE to piovide a system of schedules and milestones 
intended to bring OKNL into comp8lance with KCK4 LIIR The primary dcliverahks for 
tbc FFCA 2re a Waste Treatment Plan, a Waste 'Trca:ment Strategy Plan, a Waste 
Miniinieatior Plana, and a Waste Storage Plan. 

5.1.2 Generic Description and Characteristics of Waste 

The ~ V I Q  major types of mixed wastes generated at OXNk are mixed waste oils and 
scintillation fluids. Mixed waste oils are sometimes gei-icmted when oils are removed from 
sysiela;r: that have operatcd in radiation envirsnments. Radiation levels in these oils is 
typically low ( < I O  mrernh). OPCNk's gcnnear,:im rate for wastz cils is quite variable These 
wastes largely consist of vacuum pump oil, axle oil, refrigcmtirsrr oil, mineral oil, or 
oillwater rnixbires. Radioactive contaminants I4C, 'I I, *'*1J5 239Pu, 2327h, I3'Cs, "Co, and "Sr 
a i2  more common. Iii the last 3 years 2'0Pb ard "Kr hdvc bcen exircmely rara. Radioactive- 
contamiiratcd oils are being I?aadled cis KCRA waste. The s t ~ x t r g y  for denling with these oils 
may contime to change as iiew I T A  regdations on used oils arc issued. 
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Fig. 5.2. IAayoat of the Long-Term Hnzardous Waste Storage Pacikit: (Ridding 7654). 

dmms is enployed to mairitain adeqamk aisle spaw. Pallets are placed between the double 
layers of drums. 

5.1.4.2 Raaildiog 7507W-Mixed Waste Storage Pad 

Bidding 1507W, ?ocate.cd within the ORNL Coimpkx, is a mctal-covered 3. 7-m2 
(4C ft2) concrete pzd with a 0.10-crn (4-in.) ClWati017 difference between the middle and the 
edge of the pad (Fig. 5.3). The middlc of tire pad contains a ssrmp 0.30 x 1.2 x 0.63 m 
(1 x 4 x 2 8) The pad is u s d  fur &lag;. of 208- and 114-L (55-  and 30-gal) drums of 
mixed wiiFte. The drmzs are place& cc pallets and doubbstackcd, and are arranged in rows 
to piovide aisle s p n ~ e  for permme! and eqn ipcz t .  The total capacity of t k  gad is 83,779 1, 
(72,000 gal), or 400 208-L, (55-gal) ditiIlis. 

Wastes stored at this facility are similar to thos: stored in Bidding 7654; they 
consist of scintillaticn corlnting vials contairiing organic and inorganic mixtures 
ccuiaiiiinated with low levels of idioactivity. Tolucne and xylenc arc regular constituernts of 
the mixlures. l<a&onuclides present include 311, I4C, 32P, and I3'I. Other wastz stored inchdcs 
organic wdsies, carcii;og~~ilis wastes, mercu~y-cnnlraFilina:ed w!id wastes, w25,fc oils, 
soIve.-t~, and othrr p c e s s  waste5 

5.1.4.3 Baildhg 7823--tnixcd waste storage 
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14 t 11.0 in. 

Fig. 53. Layout of the Mixed Waste Storage Pad ~ ~ ~ ~ ~ ~ ~ i ~ g  7S07W). 

drums. Wastes currently stored in this facility include mixed waste oils, solvents, and other 
process wastes. 

5.1.4.4 Tanks 7075 and 7830a-bulk mixed waste oills 

Tanks 7075 and 7830a provide a total capacity of 34,825 L (9200 gal) for mixed 
waste oils. Tank 7830a, located near the New Hydrofracture Facility inside Building 7830a, 
provides storage for waste oils contaminated with spent solvents, metals, and radiological 
constituents. The tank has a nominal capacity of 18,927 L (5000 gal). Tank 7075, located in 
the 7000 Area east of the main O W L  Complex, provides storage for waste oils 
contaminated with radioactive material. This tank currently contains 3U contaminated oil. 
The tank has a nominal capacity of 15,899 L (4200 gal). Currently, tank 7075 i s  undergoing 
closure. The contents of the tank are expected to be treated at the TSCA Incinerator. 

5.1.4.5 Environmental monitoring 

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

Buildings 7654, 750’7W, aid 1823 aiid tank 7830a are cureectly operating under 
interim status. Tank 7075 IS in the RCKA closure process; completion is expected in 
CY 1994. Buildings 7823 and 7934 (currently a hazardous waste storage facility) ale to be 
upgraded a i d  permitted for mixed waste storage Consollidated KCPd Part €3 permit 
applications for the two types of WCR4 storage facilities (i.e., TRIJ mixed and r:sn-’I’MU 
mixed) werc submitted to tkc Teilnessee Department of Environment and Conservation 
(TUEC) i n  1993. A Part B permit application for tank 7830a was submitted to the ‘TDEC in 
November 1931. The statwi of the XU-mixed facilities is dkcussed in Subsect. 3.1.1. 
Table 9.1 k Subsect. 9.1 of this plan provides the cirrrcnt operational and penimitting status 
of ORNL trcatmeat, sto;age, and disposal facilitics. 

KCRA Sect. 3004fi) prohibits storage of LDR wastes except “solely for the poarpose 
of accumulation of such quantities of hazardoils waste as necessary to facilitate proper 
recovery, treatment, or disposal.” Implemcnting regulations in 40 W R  Pt. 268.50 place the 
burden of denonstrating noncompliance on the EPA during the &st year of waste stoiage 
and the burden of demonstrating compliance on the waste genetator for waste stored beyond 
1 year. 

Tlic RCL4 I,DR FFCA has specified the wastes in storage that do have available 
treatrncnt (Table 5.2). Those wastes in storage that do not have treatment availabk arc listed 
in Table 5.3. 

§.1.4.9 Fadily status 

Mixed waste storage availability at OKNL is seveicly limited at present; 
approxiinate!y 1OC drams arc: generated on an annual basis. Building 7507W has reached 
capasity in the volmx of mixed waste cusreintly s t~red  at the facility, and Building 7654 is 
also nearing capacity. To zelieve this congested condition, interim storage at the Oak Ridge 
K-25 Site is being pursued. Approximtely 303 dmms of flammable hazardous waste ;.dele 
shipped to the Oak Ridge K-25 Site in F Y  1393. 

Two new Liiixd waste stcmgc fz;?;ci’Atics arc planned at O I N L  The finst facility is a 
1989 gencrd plan; project (GPP) haviilg a total estimated cost (TKC:) of $485X. The design 
wac. cornpleted arid certified for construction in May 199 1. Thc project is currciltljl on hold 
waitii-g syspioval of Naticral Fnvirsimeztd Policy Act documentation. The second facility 
is planned as a 1993 GPP and has ac  expected TEC of $1050K. 

A:; npgiade to Building 7507 is planned as a 1390 GPP; iht: 7‘b,C is $150K. This 
upgiade will provide a staging arm for contaminated, recyclahle lead oi hazardom w&e; 
expectcd operatiom1 startup is current!y ~ y i  h i d .  

OKNL lras no disposal fadities for mixed waste. As part of its scopc, the Energy 
Systems Wsrte h4atiageX~!Ili argmization wi!l waluatc the necd for a mixed waste disposal 
facility on ihc Oak Ridge Reservatiori. Mixed waste disposal facilitics must meet 111e 

pezziticd to operate as specified ki the regulations. In addition, DOE orders contain specific 
guidailcc on the liandlii~g of radinzctive wastes arid on occupatioiial exposure to 
ldioactiuio. 

of all app:icable RCMA (or I’SCA) an3 h5-A regulations and must be 
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Table 5.2. Oak Ridge National Laboratory land disposal restriction mixed waste 
with identified existing treatment 

Annual Storage Waste Primary 
identification constituents generat’ 

Commercial P-listed, 2,937 3,088 e 

(solids and DOMXd 
liquids) 

chemicals U-listed, 
R 

Corrosives D002, DOMX 1,863 3,108 e R 

Solvents FOMX 9,145 30,075 e R 

Flammables DO0 1 9,671 54,564 e R 

Oxidizers D001, DOMX 1,299 1,017 e R 

Combustible DOMX, FOMX 1 1,000 20,000 e 
(solids and 
liquids) 

R 

Poison (PCB) UOMX 236 236 e R 

Solvent (PCB) FOMX 1,833 1,833 e R 

Flammable (PCB) DO01 I 1 e R 

Combustible liquid FOMX, DOMX 6,388 6,500 7830A 
tank 7830A 

R 

Oil-contaminated D018, DOMX 0 1,286 7507W, 7654, CH and R 
solid RH TRtJ units 

Oil D018, DOMX 0 19,495 7507W, 7654, CW and R 
RH TRU units, 
7830A, 7075 

Combustible DQ18, DOMX 0 13,978 7075, 7 8 6 0 ~  
liquid, tanks 
7075 and 7860.4 

R 

LLW System D002, D006, 66,300 1,500,000 W21-31, C1, CY R 
tanks, liquid D007, D008, 

DO09 

”Estimated based on 199 1 generation. 
‘Storage facility includes proposed units to be built in the future. 
““R” indicates waste with known radioactive constituents; an “S” would indicate waste suspected of 

dOMX includes all waste codes for that category (D, P, U, and F). 
‘All-7651, 7652, 7653, 7934, 7654, 7507, 7507W, 7823, 7879, 7855, 7668; new mixed waste, 7583, 

“These tanks arc a part or the CERCIA 120 Federal Facility Agreement that became effective: 1/1/92. 

Source: Adapted from Federal Facilities Compliance Agreenient for MCiRA LDR Mixed Waste, 

containing radioactive constituents. 

7884, 7572, 7574. 

Schedules arc negotiated annually in the FFA. 

Appendix A. 
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Tablc 5 3. Oak Ridge Natiwxl Laboratory lalid disposal restriction mixcd 5mste 
without irAcntiiri~d existing treatmcint 

EP Tox/TCLP 
(solids and 
liquids) 

Coinrnsrcial 
chemicals (solids 
and liquids) 

Coirosives 

- 
Keactives and 
unknowns 
(assumed to be 
rcsctives) 

Photographic 
wastes 

LLL W System 
tanks, sludge 

Inactive waste 
storage tank, 
contents 

Suspect ‘I’KU 

D004-1X43, 
D O M X ~  

P-llsted I J -  
listed, DOMX 

D002, DOMX 

D003, UOMX 

DO1 1 

D002, D006, 
D007, D008. 
DO09 

D002, DOO6, 
D007, D008, 
DO09 

FOMX, DOMX 

1 1,485 

3,585 

3,725 

100 

16,911 

1 10,600 

0 

0 

25,2 13 

10,078 

6,217 

157 

11,035 

8 5 4,O 0 0 

1,260,000 

191,800 

e 

e 

e 

e 
Except 7651 or 
7507W 

e 

Active LLW 
collection 
tanks’ 

Inactive waste 
storage tanks/ 

CH TKU and 
RH TRU units 

“Estimated based on I991 generation. 
*Storagi facility includes proposed units to be built in the future, 
“‘K“ indicatcs waste with known radioactive constituents, an ”S” would indicate waste suspected 

”OMX includes all waste cndes for that catcgon): (11, P, U, and F). 
‘All-7651, 7652, 7653, 7931, 7654, 7507, 7507W, 7823, 7879, 7855, 7668; new mixed waste, 

fThese tanks are covered under RCRA pcmit-by-rule. Wastes HE not subject to 1,DK iintil removal 

of containing radioactive constituents. 

7883, 7884, 7572, 7574. 

from tlie tanks or active tanks RTC changed to inactive status. These tanks are a part of the CERCLA 
120 Federal Facilities Agreement effective 1/1/92. Schedules are negotiated annually in the FFA. Not 
all constituents found in each tank. 

Appendix A. 
Source: Adapted from Federal Facilities Compliance Agreement for RCRA LDR Mixed Waste, 

5.1.6.1 Training 

ORNI, training courscs are offered for both the generators of radioactive and 
hazardous wastzs. Mixed wastes generators arc required to paEicipatle in the courses outlined 
in the trai~liiig sectioiis of this plan peiiaining to both radioactive waste and ha-eardous wastc 
(Subsects. 3.1.2.6 and 4.!.6.l>. 



Detailed procedures for mixed waste ~ ~ a ~ ~ a g e ~ ~ ~ ~ t  including c ~ ~ r a c t e ~ ~ ~ a t ~ o ~  srad 
certification activities are contained in the ORNL fiuzirdvus W ~ a t e  Ofiterixlions Mamca6. 
During FY 1993 a formal certification program for ORNI, mixed waste was under 
development. As part of this program, the requirement for generator certification iracluding 
training will be formalized. 

5.1.6.3 Database ~ ~ n a g e ~ ~ e ~ ~  

A computerized database i s  available for tracking all mixed waste, as well. as 
hazardous waste? processed at ORNI,. This database is used primarily for record keeping, 
accounting and billing, ajnd generating annual reports required by the state and the EPA. The 
database needs to be expanded to provide periodic (e.g. ,  quarterly) reports of waste 
generation for determining ( I )  trends in  the types and quantities of waste that are heing 
generated and (2) the identity of the generators, In addition to improving facility ~ ~ ~ r ~ ~ ~ n g ,  
this infomation will be useful in monitoring waste minimization efforts. Additionad 
information on this database system is provided in Subsect. 4.1.6.3 of this plan. 

5.1.7 Genera?. Plant Projects 

A listing of proposed GPPs for mixed waste facilities at O W L  is provided in 
Table 5.4. This table indicates the project title, TEC, and the respective fiscal year for 
funding. 

Table 5.4. General plant prnjeets for mixed waste facilities 
at Oak Ridge National Laboratory 

Title 
TEC" Fiscal 

($ x 1000) year 

Expand Mixed W-aste Storage 485 1989 

Mixed Waste Storage Facility 1100 1993 

"Total estimated cost. 

There are no facilities or raaonitoring/sampling devices uniquely designed for mixed 
gaseous wastes. Management of wastes of this type i s  performed consistent with radioactive 
gaseous wastes (Subsect, 3.3.3 j. 









6. INDUSTRIAL ANIP SANITARY WASTES 

industrial waste at Oak Ridge National Laboratory (ORNL) is composed of solid 
waste generated from Steam Plant operations, coal yard runoff, general rehse, and 
construction and demolition debris. Sanitary wastewater includes domestic wastewater 
destined for the Sanitary Wastewater Treatment Plant. Although U.S. Department of Energy 
(DOE) Order 5820.2A does not specifically require the reporting of industrial waste and 
sanitary wastewater as part of the annual Waste Management Plan, O W L  has included 
pertinent information regarding the management of both solid industrial waste and sanitary 
wastewater at ORNL in the following subsections. The state of Tennessee regulates these 
waste streams at ORNL via the Tennessee Solid Waste Disposal Act and QRNL’s National 
Pollutant Discharge Elimination System (NPDES) permit from the Clean Water Act (CWA). 

6.1 INDUSTRZAL WASTE 

Industrial wastes are solid wastes that contain no free liquids and at ORNL include 
filter cake from the Coal Yard Runoff Treatment System, bottom ash from the fireside of 
the Steam Plant boilers, fly ash from the Steam Plant electrostatic precipitators, general 
refuse collected in trash cans and dumpsters, and construction and demolition debris. A brief 
description of each industrial waste stream is provided in Subsect. 6.1.2. 

6.1.1 Strategy 

The strategy for industrial waste disposal at ORNL (illustrated in Fig. 6.1) involves 
the use of commercial recycle markets and the existing industrial waste landfill (SLF TI) at 
the Oak Ridge Y-12 Plant until filled. The estimated fi l l  date is early 1994. Beginning in 
1994, construction will have been completed on a new industrial waste landfill and a new 
construction/demoIition debris landfill. The Anderson County Chestnut Ridge Landfill will 
still be used for organic wastes such as cafeteria wastes. Because landfill disposal costs 
continue to increase, commercial recycle markets will continue to be used when appropriate 
to assist in waste reduction. 

6.1.2 Types of Industrial Wastes at Oak Ridge National Laboratory 

Pollution resulting from acidified runoff from the ORNI, Coal Yard Storage Area 
consists of iron and trace amounts of other metals. Bottom ash from the fireside of boilers is 
essentially inert material. Fly ash from electrostatic precipitators contains a lighter 
component of bottom ash. Examples of general refuse at O W L  consists of plastic; rubber; 
paper; cardboard; wood; brush textiles; heating, ventilating, and air-conditioning filters; and 
noninfectious medical wastes that are autoclaved and properly packaged. 
Construction/dernolition debris is composed o f  clean soil, gravel, rock, concrete, asphalt, 
asbestos, and roofing materials. 

6-3 
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ORPIL-DbVG . a l M - l  AQ83RJ 
..... ___^II____..-p 

CLASS II. SPECIAL WASTES ( 2 )  

RECYCLABLE MATERIALS (4) 

(1) NOWRECYCLABLE PAPG4 AND CARD809Rb. OFFICE TRASN. GLASS.. PLASTIC. RUBBER. TEXTILES, hMD UNCOX1TAMIMATED 

(2) ASBESTOS. FIBERQLASS. TREATED REGULATED hGIFEIIPEZAi WASTE, FLY ASH. EMPTY CONTAINERS. OASOLINE-CbZMT~ZIIIhlArED 

(3) BhOuCK, BRICK. COFGRETE. ASPHALT. AND ASSQCIATED UEIdOLITION DEBRIS 
(4) PAPER. CAROBOARO. PNONE BOOKS. Al.Ub4INVP) CAMS. SCRAP METAL, LEAD-ACID BATERIES, TIFIES. FLY ASH, AND BOILFR 

HtATINQ.  YEMTILATTIOH, AND AIR-CONDITIONING FILTERS 

SOIL. AND COALYARD RUNOFF BASIN SLUDGE 

B O ~ M  asti 

DEMOTES PLANNED TREATMENT. STORAGE. AND DISPOSAL 

DEM3TEB PERIODS OF TRANSITION AND/OR UNCERTAINTY - - - - I - 

Fig. 6.1. Strategy far Oak Ridge National Labaratnry industrial waste. 

6 - 1 3  Industrial Waste Treatment and Storage at Oak Ridge National Laboratory 

'I hc indiictrial waste streams described below constitrnte solid industrial waste zt 
O R N ,  Upon genezition, efforts are taken to allow for the scgregatim of thesc waste 
streams such that free liquids are removed prior to ssil?scqtaent disposal. 

from ;he sulfuric acid tank diked area runoff, Steam Plant boiler blowdown, and water 
softeiser rcgeneratc: is collected in a clay-lined pond. Acidic wastewater is pumped from the 
pond to a ncutraliLatton tank (Fig. 6.2) wherc a lime sluIry adjusts t h L  pI3 and precii3itatcs 
out heavy nnetals. A polymer is addcd upstream from the flocculation tank t2 aid in 
coagulation in the clarifier. 'The precipitated solids are removed fiom the bottom of the 
clarifier and are dewatered k a vacuuni filter using diatoinaccous earth as a f3ter aid. '15e 
resulting 244 t/year (298 tondyear) of filter cake, determined by the Tennessee Dcpaxfineni 
of Envircnment and Conservation (TUEC) to be a special waste, i s  disposed of at the Y-12 
SLY. 'The supernatant from the clarifier, which is not considered an industrial waste or a 
sanitary waste, flows by gravity to the lower holding pond ar,d into White Oak Creek 
(WOC) via an overflow wier. 

steam generation at the ORNE Steam Plant. Bottom ash from the fire side of the boilers and 
fly ash from the electrostatic precipitators are pneumaticaily conveyed to the storage silo. 
Thc accumulation ofthis ash, -9.2 m3/d (-12 yd3/d), is loaded from the silo into dump 
tnicks and transported to an outside vendor, whose operations are lseing approved for 
long-tem contractual obligations. 1 he Anderson County Chestnut Ridge Laridtill and Y-12 
SCF &re still used as viable options for alternate disposal 

diimpter? Ihese dumpsters arc either traii5pos'eed by tc-crek directly to the Y-12 SLY I I  for 

Acidified runoff from the ORNL Coal Yard Storage )ma, plus additional wasicwater 

About 25,1180 tlyear (28,000 tons/year) of coal containing about 8% ash is burned for 

General refuse is collected at each O K N L  building from trash cans and placed in 
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FROM COLLECTION BASIN 
ORNh DWO 88-1193 

LIME 

SLUDGE TO 
TANK (T-7) 

VACUUM FILTER 

I 
I RECYiLE TANK 
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1 -  

I PH 
I RECORDER 

r----l 

I " "  - 
FLOW TURBlDlTY 

WHITE OAK TO DISCHARGE RECORDER METER 
CREEK +------ BASIN 

Fig. 6.2. Plow diagram of the Coal Yard Runoff Treatment Facility. 

disposal (Fig. 6 3 )  or accumulated at an on-site trash compactor prior to transport to the 
Y-12 SL,F 11. Other than the equipment used for on-site collection, compaction, and 
transportation of general refuse to the Y-12 SLF 11, no treatment or storage facilities 
currently exist at ORNL for their handling. The volume of general refuse is estimated to be 
28.2 m3 (37 yd3) per normal work day. 

Varying amounts of industrial wastes are also generated from on-going constnrction 
and demolition projects at QRNk. Other than the equipment used for on-site collection and 
transportation of these wastes to the Y-12 SI,€: TI, no treatment or storage facilities currently 
exist at ORNL for their handling. The nonbiodegradable fraction (ie., clean soil, gravel, and 
rock) is being temporarily deposited in a spoil area at the west end of Y-12 S1.J 11. All 
other constructioddemolition materials including concrete, asphalt, and asbestos are disposed 
of at the Y-12 SLF II. 

ORNL. Waste wood i s  destroyed by burning it on-site at ORNL under the controlled 
burning perniit. 

Temporary storage facilities for waste scrap metal and waste wood exist on-site at 

6.1.4 Existing and Future Disposal Facilities 

The Y-12 SLF 11 (Fig. 6.3) is located on Chestnut Ridge, south of the Oak Ridge 
Y-12 Plant. It i s  the primary industrial waste disposal site for the three facilities on the Oak 
Ridge Reservation. General refuse, which is part of the industrial waste mix and special 
waste, will continue to be deposited here until filled, which is expected to be early 1994. 

be transported to the new TDEC-approved (Class 11) Y-12 Industrial Landfill V (Fig. 6.3). 
Also, construction and demolition debris will be transported to the new TDEC-approved 
(Class IV) Y- 12 ConstructiodDemoIition Landfill VI (Fig. 6.3).  

Beginning in 1994, or whenever the SLF II is full, industrial and special wastes will 



CANDFlLL II L" CONSrRUCTlON DEMOLITION i 

LANDFILL VI 

ROAD 

Fig. 6.3. Proposed and existing landfill locations at the Oak Ridge Y-42 Plant. 

6.1.4.1 Environmental nnonitoring 

Groundwater monitoring is conducted at the Y-12 SLF I1 by the Oak Midge Y-12 
Plant monitoi ;rig staff. Thrc-ce g~ffi~nrlLYate~-monitoring wells, one upgradient and two 
downgradient, have been installed at the site. The groundwater-sampling parameters have 
been established by the TDEC 1)ivision of Solid Waste Management by Kcgulation 
1200- 1 -'7-04(7) groilndwater Fr~tecaioi-n/monitot.irng standards, This regulation wi l l  also zpplgi 
to thz s;sciration of t h ~  new landfills. 

6.3.4.2 Permitting statw 

- 
1 he state of I'znnewce regatlaties the operation of industrial waste lardfills i r k  
re with the Teiliicssee 'jolid Waste Disposal Act, as amecded, a d  Rules Governing 

Solid Waste Processing and Disposal in Tennessee. The two state-permitted facilities that 
have received industrial solid waste fiom ORNL are [lie Y-12 SLF TI, which was peiifiitkd 
on December 20, 1982, and the ORNL Contractor Landfi11, which wa? pef!ilitttcd on 
January 23, 1936, and is currently closed. The existing permit for SLF TI requires that 110 
liquids, industrial special waste, or wasth: requiring speck! lnand!Eng shall be accepted at the 
facility unless prior written approval for each individua! waste is obtained. As required by 
the Tennessee Hazardous Waste Act, no hazardous waste shall bc acceptcd at SJJ  11. 

In zddition to these gerreral P-equirexenis, the SLF I1 permit estab1Eshcs min 
daily and weekly cover raqdireinefits. The peiilii: also states that only was% specified in the 
site ope:atBons masisial as Pcceptabk for biqposal shall be deposited unless prior w ~ i t t e ~  
approval for each individual waste i s  obtaincd. Radinactive waste is ywa;ifically excluded 
from disposal The p c x i t  allows disposal of special waste iricludiiig asbestos, fly ash, and 
coal yard runoff slt:dgc. The SLF 11 is projjected to be tilled to pcmiLtlcd capacity by March 
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1994. The exact f i l l  date is dependent on the generation rate of industrial and 
constmctioddemolition waste and the success of recycling programs that are being 
instituted. 

6.1.4.3 Facility status 

Present strategy at the Oak Ridge Y-12 Plant is to extend the life ofthe SLF 11, 
which is  projected to reach capacity in early 1994, by utilizing alternative disposal methods 
for selected industrial wastes. A new (Class IT) industrial landfill is being constructed at the 
Oak Ridge Y-12 Plant to provide for the continued disposal of solid industrial waste. This 
new Industrial Landfill V is being constructed as part of an FY 1990 line item (LI) project. 
The current projection for placing the landfill in service is March 1994. This landfill will be 
designed with lined trenches and a leachate collection system in response to increased 
requirements in the proposed Tennessee Solid Waste Regulations. Also, construction is being 
completed on a ConstructionDemolition Landfill VI. It is expected to be operational by 
early 1994. This TDEC (Class N) landfill will be used for the disposal of concrete, rock, 
asphalt, dirt, glass, wood, and tin. 

6.1.5 Status of Support Systems 

6.1.5.1 Training 

Training that addresses the signifkana aspects of mmaging industrial waste disposal 
for those ORNL wastes destined for the Y-12 SEF I T  has been provided by Waste 
Management to all ORNL employees. This  training will continue, througb the updating o f  an 
informational flyer, semiannually until subsequent training is incorporated into the General 
Employee Training Program. Optional training will include the showing of a Waste 
Management-prepared video Supplemented with the updated informational flyer and will. be 
available for use by all offices and divisions. In addition, waste ~ i t ~ ~ ~ ~ ~ a t i o ~  training and 
other waste management personnel training is provided to employees involved in waste 
operations at ORNL (Subsect. 4.1.6). 

6.1.5.2 Industrial waste control 

The Y-12 SLF I1 is operated by Y-12 personnel and serves the industrial waste 
disposal needs of O W L ,  the Oak Ridge K-25 Site, and the Oak Ridge Y-12 Plant. The 
Y-12 SLF I1 is permitted for operation by the TDEC for disposal of industrial wastes, wastes 
explicitly listed in the approved operating plan, and special wastes as approved by the 
TDEC. 

administrative and physical controls to provide a reasonable level o f  assurance to the Y-12 
SLF I1 operator that prohibited wastes, as described in the operating permit, are not 
constituents of the wastes sent to the Y-12 SLF I1 for disposal. This procedure specifically 
identifies responsibilities, procedures, and verification techniques to be utilized by ORNL 
personnel that will provide a reasonable level of assurance that prohibited materials do not 
enter the Y-12 SLF 11. Exclusion of radioactive and hazardous materials is the primary 
concern. A certification program is not used and is not the intent o f  industrial waste control 
at ORNL. 

The ORNL “Industrial Waste Control Procedure’ ’ was developed to implement 
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6.1.53 Database ma 

The Asbestos Tracking System provides data on ORNL’s removal (via building 
demolition or renovation) and disposal of asbestos. Information collected includes volume, 
weight, waste origin (ix., demolition or renovation), waste type (i.e., friable or transite), date 
of removal, radioactive contamination, and final disposition. The Asbestos Tracking 
Database Mariagcment System will be operated by the Waste Management Operations 
Group and will begin operations during the first half of 1994. The system will generate 
quarterly sunarnary reports on asbestos activities and coin pile yearly disposal totals for other 
huardcus waste reports. At present, removal and disposal of clean asbestos is the 
responsibility of Plant and Equipment Division’s Asbestos Management Group. Asbestos 
contaminated with radioactivity or hazardous wastes will be handled by the Hazardous 
Waste Operations Crotmp. Also, a database management system, developed and operated by 
Y-12 staff, relates total volume and weight of industrial solid waste disposed by ORNi, 
generators for each month into the Y-12 SLF 11. In 1991 this database management system 
will record industrial waste from dumpsters and other containers from ORNL into the new 
Waste Tracking Projcct under an existing blanket UCN-2 109. 

6.1.6 General Plant Projects 

No general plant projects (GPPs) are planned for industrial solid wastes by ORNL. 
Hut, through Y-12 funding bcginniiig in 1994, or whenever the STI 11 is full, industrial and 
specia! wastes will be transported to the newly constructed, TDEC-approved (Class 11) 
Industrial i,andfi?l V (Fig 6.3). A!so, construction and demolition debris will be transported 
to thc newly cc~s t r~c ted ,  TDHC-approved (Class IV) Const~ction/L)cnrmoliaioll Landfill VI 
(Fig. 6.3). 

6.1.7 Recydiiag Activities 

Figurt: 6.4 shows quarterly, yearly, and cumulative tonnages of corrugated boxboard 
recycled at ORNL (beginning in the second quarter of 1991 and coniiiniuing through the third 
quarter of 19?3). In August of 1993 (third qiiai-tei-), ba?dng of cardboard for recycling was 
replaced with a less labor intensive recycling p~wess.  Cardboard is now compacted into a 
3C6-in3 (40-yd3) duixpstcx atid hauled io a local pager- aecycling conipzny. Similar graphs are 
shown foi quantities of white papci, aluminum cans, p h u e  hooks, and toner cantridges 
recycled at ORNI, in Figs 6.5, 6.6, 6.7, and 6.8 resyecti~ely. 

Sanitary/dorncsiic waste streams include all waste streams that are discharged to 
WOC via the Oethel Valley Wastewo’c- Treatiiicnt Plant. This includes all ORNL se~t ic  
tank or holding tank locations that require pump and haul prior to treatment. 
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Fig. 6.4. Quarterly, yearly, and cumulative values in tons for corrugated boxboard recycled at Oak Ridge 
National Laboratory during 1991, 1992, and 1993. 
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Fig. 6.6. Quarterly, yearly, and cumulative values in tons f w  aluminum cans recycled at Oak Ridge 
Natiowl hboratory during 1991, 1992, and 1993. 
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Fig. 6.8. Quarterly, yearly, and cumulative numerical totals for toner cartridges recycled at Oak Ridge 
National Laboratory during 1991, 1992, and 1993. 

6.2.1 Strategy 

lhe management strategy for sanitary waste at QKNL must comply with the U.S. 
Environmental Protection Agency (EPA), CWA, TDEC regulations, and DOE orders. Some 
programmatic strategies that exist at O R N t  include sampling and analysis of various 
wastewater sources prior to discharge to the Sanitary Wastewater Treatnient Plant, effluent 
sampling and analysis of sanitary wastewater prior to discharge to receiving streams per 
NPDES regulations, examination of the toxic effects of sanitary wastewater on the receiving 
stream, reduction of hydraulic loading by eliminating groundwater infialtration, and 
aggressive pursuit of environmental programs that will keep discharge conccntrztions below 
NPDES permit levels. 

6.2.2 Characteristics of Sanitary Wastewater 

The average daily flow of dorncstic wastewater at the OTWL Sanitary Wastewater 
Treatment Plant i s  946,353 L/d (250,000 gal/d) (Fig. 6.9). This includes all sanitary 
wastewater from the Bethel and Mclton Valley facilities, which S ~ I Y ~ S  a ~~~~~~~~~~~ of 
a ~ ~ ~ ~ x i ~ a t e ~ y  5080 people. Sanitary wastewater is collected and treated separately i%om 
other wastewaters. Aner treatment, the effluent is sampled and arnaly~ed f o r  settleable solids, 
saispended solids, tloding solids, biochemical oxygen demand, a ~ ~ ~ ~ ~ ~ a - ~ ~ ~ ~ ~ ~ ~ ~ ,  metals, 
organics, fecal coli mi, and free chlorine residrrals. If the e uent 1raeets the designated 
NPDES pernit coii tions, i t  wi%l kc discharged to WCSG. Chlorinc i s  tnseJ as a disinfectant 

to diSChClrge ?O th6: WceiVa!lg StrWtIl. h t  $XeSeY.lb, :hiCkCXIedl SllltBge jS 3W@OYCd fSslcP?ll th6 
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drying beds and hauled to Solid Waste Storage Area (SWSA) 6 silos for storage. 'I'he 
is expected to shut down this method of sludge storage sometime during the first part of 
1994. New methods of sanitary waste sludge handling being investigated by ORNL include 
land disposal in conjunction with the city of Oak Ridge sanitary waste sludge, filling of 
€3-25 boxes with sludge from sludge-drying beds prior to tumulus storage, incineration at 
Scientific Ecology Group, and contracting with outside vendors for volume reduct;on. Other 
wastewaters that contain slight amounts of radioactive or hmrdous materials or may be 
periodically contaminated are considered to be process wastes and are discussed in 
Subsect. 3.2.3. 

6.2.3 Sanitary W a ~ t e w ~ t e ~  Treatment Facility 

'Ihe Sanitary Wastewater Treatment Facility (Fig. 6.9), located in Building 2521 near 
the ORNL Steam Plant, employs an extended aeration xtivated sludge treatment system 
followed by mixed media filtration of secondary eflluent and on-site sludge-drying in open 
air sludge-drying beds. This extended aeration system was designed to handle a hydraulic 
load of 1,135,624-L/d (300,000 gal/d) and to remove 95% of the biochemical oxygen 
demand and suspended solids as primary and secondary treatment. 

pumps are used to transport the wastewater to the influent header box where the wastewater 
flows by gravity into the extended aeration mixed liquor basin. Following the 30-h extended 
aeration period, the mixed liquor flows by gravity to the clarifier. Here, the supernatant from 
the clarifier overflows the sawtooth wier and flows by gravity to the mixed bed filtration 
media for tertiary treatment. The solids settle to the bottom of the clarifier and, depending 
on operational requirements, are returned to the extended aeration system to aid in the 
digestion process or are pumped to the aerobic digester for sludge thickening. Thickened 
sludge flows by gravity to the sludge-drying beds and when dry is transported by truck to 
SWSA 6 silos for storage. Supernatant from the mixed bed filter media is chlorinated in a 
chlorine contact chamber and discharged through a Parshall. flume to WOC. Accumulated 
sludge from the mixcd bed filter media is backwashed and returned to the extended aeration 
mixed liquor tanks or the waste lagoon. The waste lagoon is an old oxidation pond that has 
been converted into a surge basin to collect wastewater overflow. The mixed media tertiary 
filtration system was introduced at a later date to provide additional treatment that would 
satisfy more stringent regulatory requirements. 

Sanitary wastewater from the facility Rows by gravity into a large wetwell. 1,iFt 

6.2.3.1 Environmental monitoring 

Environmental monitoring at ORNL includes surveillance of surface water and 
groundwater quality. Iniplementation of this effort involves finding the appropriate location, 
operating reliable sensor devices, employing facilities and their equipment for receipt and 
presentation of data, and applying confident modeling and predictive capability. 

Water and biological monitoring activities at OKNL, are defined by the respective 
NPDES permit and by DOE guidelines for environmental monitoring and surveillance 
around nuclear facilities. In response to DOE guidelines for environmental monitoring, flow 
and analytical data are collected to determine conditions of nonradiological constituents from 
O W L  processes. Under the current NPDES permit, over 150 monitoring stations and point 
sources are monitored at their point of discharge into receiving streams. The Biological 
Monitoring Program includes the collection of fish, milk, soil, and grass for investigation of 
pollutant movement within the food chain. 
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4 2 . 3 2  Permitting status 

Facilities for waste trcatmcnt must be available for both current and future disposal 
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. 

Water Act, 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 arid the state of Tennessee, (2) guidelines for 
environmental surveillance are changed by DOE, or (3) authority to monitor surface waters 
from solid waste management units at ORNL is determined to lie within Resource 
Conservation and Recovery Act 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 original O W L  NPDGS permit, which became effective April 1, 1986, 
authorized O W L  to discharge to the Clinch River, WOC, the Northwest Tributary, Melton 
Branch, Fifth Creek, First Creck, and Bearden Creek Embayinent of Melton Hill Lake in 
accordance with meeting effluent limitations, monitoring requirements, and other conditions 
set forth in the permit. The original permit expired in April 199 1. It is currently being 
renegotiated, which may involve some degree of facility upgrading to meet new discharge 
requirements. ORNL also observes and complies with the Federal Facilities Compliance 
Agreement that sets forth plans and dates for the elimination of untreated discharges and 
construction of treatment facilities. 

Current rcgulatory requirements for ORNL include the CWA, the Safe Drinking 

6.2.3.3 Facility stat 

Bench-scale studies have been conducted to determine if the Coal Yard Runoff 
Treatment Facility (CYRTF) should use magnesium hydroxide as a filter aid instead of lime, 
which is now being used. These studies have indicated that magnesium hydroxide has less 
toxic effects on the effluent discharged to the receiving sfream. To implement this change in 
process operations, it has been necessary to acquire permission from the TDEC before 
disposing of solids to the Y-12 SLF. Approval from NPDES regulators to discharge effluent 
with magnesium rather than calcium to the receiving stream has already been accepted. 
Also, the CYRTF has received permission from the TDEC to treat boiler blowdown and ion 
exchange regenerate solutions from the Steanm Plant and discharge along with other CYK'I'F 
solids in the Y-12 SLF. 

The following projects have been proposed as upgrades to the Sanitary Wastewater 
'I'rcatment System: 

lJpgrade Sanitary Scwer System. This FY 1994 LI project will upgrade the ORPdL 
Sanitary Sewage Collection, Treatment, and Disposal System. Improvements to the Scwage 
Collection System will include replacing undersized lines; installing new lines to outlying 
areas currently being served by the pump, had, and treat method; and reducing groundwater 
infiltration into the existing collectiori grid. Improvements to the Treatment and Disposal 
Systems will include reactivation of two existing sludge-drying beds, improvements to the 
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Sludge-Drying System, atid the upgrading of a Septic System in a remote area of  OWL. 
This project will improve the ability of ORNL’s Sanitary Sewer System to meet the 
regulatory guidelines that govern discharges from the Sanitary Waste Treatment Facility. 

amount of process cooling water and total residual chlorine discharged to the O W L  
watershed. A recirculating Cooling Water System will be provided for the equipment in the 
Materials Testing Laboratory located in Building 4500s. The existing chilled water will 
provide the cooling load for the recycle system. A back-up Cooling Water System, with a 
Dechlorination System, will provide cooling in the event of the failure of the recycle 
Cooling Water System. These modifications are necessary because the Tennessee water 
quality regulations prohibit the discharge of water having residual chlorine concentrations 
greater than 0.25 ppm to the watershed. 

or replace six existing surface water flow-monitoring and sampling stations to allow data 
collection in accordance with DOE Orders 5400.1 and 5400.5 and the ~ ~ v ~ r ~ ~ ~ ~ e ~ ~ a Z  
Regulatory Guide for Radiological Efluent l ~ ~ ~ ~ ~ ~ ~ ~ n g  and ~ ~ v i r ~ n ~ ~ ~ ~ ~ ~ l  , S ~ ~ ~ ~ i l ~ ~ ~ i c e .  The 
existing instrumentation at the six sites is inadequate for obtaining present data requirements. 

Chlorine Treatment for Cooling Water. This FY 1991 GPP project will assist 
ORNL in attaining conipliance with the state of Tennessee water quality standards by 
reducing the quantity of chlorine discharged to WOC and address waste ~ ~ ~ i i ~ ~ i ~ ~ t ~ o ~  
objectives by removing nonradiological cooling water from the Process Waste System. A 
reduction in the quantity of free chlorine discharged to the watershed will be acconipiished 
via chemical treatment of the cooling water in the storm sewer at selected sites. ‘f ie 
treatment systems will include ¶ow monitors, residual chlorine analyzer, pumps, holding 
tanks, and piping. Removal of cooling water from the Process Waste System will be 
accomplished by the installation of a recycle cooling loop in Building 3003. Items covered 
will include the installation of a chiller unit, a heat exckmger, a pump, piping, and the 
removal of existing equipment. 

Outfall 302 Storm Sewer Rehabilitation. This FY 1992 GPP will allow for the 
repair or replacement of the leaking Stomwater Collection System in the vicinity of the 
equalization basin such that containiiiated groundwater infiltration does not occur. This 
rehabilitation will eliminate the possibility of large V Q ~ U ~ ~ S  of contaminated groundwater 
being discharged to the receiving stream. Additionally, the capability to collect, to transfer, 
and to treat the contaminated groundwater adjacent to the Stormwater Collection System at 
the Process Wastewater Treatment Plant will be provided. 

Outfall Dechlorination. This FY 1993 CPP will assist ORNL in attaining 
compliance with the state of Tennessee water quality standards by reducing the quantity of 
chlorine discharged to WOC. A reduction in the quantity of free chlorine discharged to the 
watershed will be accomplished via chemical treatment of the cooling water in the storm 
sewer at selected sites. The treatment systems will include ¶ow monitors, residual chlorine 
analyzer, pumps, holding tanks, and piping. 

a Wastewater Piping Replacement. This FY 1988 GPP project will reduce the 

Surface Water Monitoring Improvements. This FY 1988 GPP project will upgrade 

6.2.4 Storage and Disposal Facilities 

Sanitary wastewater at ORNL is collected, treated, and discharged according to the 
parameters set forth in the NPDES permit for the site. Solids are collected, treated, and 
discharged in the Y-12 SLF according to regulations set forth by the TDEC. 
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6.2.5 Status of S~gport  Systems 

ORNL provides training commensurate with the employee's job responsibility. No 
specific certification or database management program currently exists to address sanitary 
wastewater at ORNL other than the reporting requirements established in the NPDES permit. 

6.2.6 Line Item and General Plant Projects 

Table 6.1 lists the LI and GPPs for sanitary wastewater facilities at ORNL. 

Table 6.1. Line item and general plant projects for sanitary wastewater 
facilities at Oak Ridge National Laboratory 

Title Fiscal year 
TEC" 

($ x 1000) 

Line item projects 

Upgrade Sanitary Sewer System 16,650 1994 

General plant projects 

Wastewater Piping Replacement 700 1988 

Surface Water Monitoring 415 1988 

Chlorine Treatment for Cooling Water 700 1991 

Outfall 392 Storm Rehabilitation 1,065 1992 

Outfall Dechlorination 501 1993 

"Total estimated cost. 

6.3 OTHER WASTE 

Other waste streams that are not considered industrial or sanitary wastes and are not 
discussed in other sections of this plan include stomwater runoff, once-.through cooling 
water, cooling tower blowdown, wastewater from coal yard runoff, siilfuric acid tank diked 
area runoff, Steam Plant boiler blowdown, and watcr softener regenerant. 'The following 
subsections address each of these waste streams. 

6.3.1 Stormwater Runoff 

Approximately 130 stonnwatter discharges at ORNL have NPDES discharge permits. 
These discharges (shown in Figs. 6.10, 6.1 1, and 6.12 as Fifth Creek, First Creek, and WOC 
stonn sewer outfalls respectively), ail empty into receiving streams. Their sources originate 
from stom drains, parking lot runoff, roof drains, once-through cooling, and process and 
laboratory drains. These discharges require sampling and analysis to verify that each 
discharge i s  within NPDES pennit limits. 
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Fig. 6.10. Fifth Creek storm sewcr outfails. 

6.3.2 OnecThrough Cooling Water 

Once-through cooling water for air compressors and other water-cooling systems at 
ORNL is dechlorinated in a large percentage of cases. Following dechlorination, the water is 
discharged as stormwater to the receiving stream. 

6.3.3 Cooling Tower Blowdown 

Cooling tower blowdown contains an assortment o f  biocides, corrosion inhibitors, 
and scale preventive chemicals. Because of their inert effects on the flora of the receiving 
streams, regulatory agencies have permitted 0 Nh, to discharge cooling tower blowdown 
directly to the receiving streams. 
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Fig. 6.111. First Creek storm sewer outfalls. 
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6.3.4 Effluent from Coalyard Rninoff Treatment Facility 

Wastewaters from coalyard runoff, including sulfuric acid tank-diked area runoff, 
Steam Plant boiler blowdown, and water softener regenerant, are treated as described in 
Subsect. 6.1.3 of this section. The treated clarifier effluent, plus the supernatant froin the 
vacciurn filter, flows by gravity to the lower holding pond and into WOC via an overflow 
wier. This liquid effluent is considered neither an industrial wastewater nor a sanitaiy 
wastewater. 







Oak Ridge National Laboratory (8RW1,) has many radioactively cosltamina 
facilities, both operational and inactive, that must be managed in a manner that p 
health and safety of personnel and the general public as well as the e n v ~ r o ~ m e n ~  
eventually will require d e c o i ~ t a ~ ~ ~ n ~ t ~ o n  and decommissioning (D&D). Also, future facilities 
will require D&D after operation. In general, D&Q activities are concerned with facilities 
such as reactors, hot cells, processing plants, some liquid low-level waste storage tanks, and 
other structures from which no known releases have occurred. The D&D Program is a 
branch of the Environmental Restoration Program ( 
inactive waste sites and for soil and groundwater c 
releases have occurred. At 0 
( ~ ~ ~ A ~ )  is directly respo 
inactive waste sites and S&M and decommissioning activities for surphs facilities, 
Management of these sites and facilities is coordinated through the Energy Systems E 
the D&D Program. The ORNL waste rnanageinent activities associated with d e c o ~ t ~ ~ ~ n a ~ ~ o n  
of radioactively contam inated facilities can be divided into fom areas: operational facilities, 
inactive or surplus facilities, future facilities planning, and D&D activities. 

). The ERP i s  responsible for 
ination from facilities where 

the Waste Management and Remedial Action Division 
for surveillance and maintenance (S&M) activities at 

Radioactively contaminated facilities that are currently operational are the 
responsibiiity o f  the line management organization assigned the facility. Fun 
operation and maintenance of these faci 
within the U.S. Department of  Energy ( 
for m ~ i ~ ~ ~ ~ n i n ~  the records for assigning fiscal responsibility lor D&D. 

director of the Oflice of Operational Readiness and Safety. This office and variolas director 
review committees review the safety aspects associated with the operation of all new 
facilities and modifications to existing facilities. In addition, this office conducts periodic 
safety reviews and audits of all operational facilities. The director review committees include 
the Radioactive Operations Committee, the Reactor Operations Review Committee, atid the 
Accelerators and Radiation Sources Review Committee. In operating facilities where, as the 
result of past facility operation, contamination i s  detected outside the facility proper (e.g., 
groundwater contamination), the ERP will be responsible for the planning and management 
of the necessary remedial actions. 

is provided by various program organizations 
>. The operating organizations are responsible 

The operational safety of all active facilities are under the purview of the OKNL 

7.2 INACTIVE FACILITIES 

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

The Surplus Facilities Management Program (SFMP) was established at O W L  in 
1976 to provide collective management of all the surplus sites under ORNL control on the 
Oak Ridge Reservation. The program originally contained both civilian- and defense-related 
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facilities and was administered by the SFMP oflice in Richland, Washington, through the 
SFMP identification. The defense surplus facilities program temporarily assumed the 
Defense Decontamination and Decommissioning Program (DDDP) title to differentiate it 
from its civilian counterpart. The SFMP and the DDDP did not include facilities that have 
been removed from service since 1976, and the need existed for a companion program that 
would include ER facilities and those that were utilized by several programs within O W L .  
Therefore, the Surplus Contaminated Facilities Program (SCFP) was organized during the 
second half of FY 1985 to encompass the needs of surplus contaminated facilities at OKNL 
that were not part of the national SFMP. In 1989 these programs were integrated into the ER 
(EM-40) D&D Program (EM-423), which is coordinated through the DOE Oak Ridge 
Operations Office and managed by the O W L  Remedial Action Section in W M M D .  The 
D&D Program has established criteria for acceptance of new facilities into the program; not 
all of the SCFP facilities have been accepted. Table 7.1 lists those facilities that have been 
included in the D&D Program since 1976. The Oak Ridge Research Reactor is expected to 
be transferred to the D&D Program at the beginning of FY 1994. Table 7.2 lists surplus 
facilities that are expected to be transferred into the Facility Transition and Management 
Program (EM-60) in FY 1994 following the complete review of acceptance criteria. Former 
EK-supported surplus facilities that do not meet the D&D Program acceptance criteria are 
listed in Table 7.3. Table 7.4 lists inactive sites that are supported and will ultimately be 
remediated by the Environmental Restoration Remedial Action Program. At ORNL, inactive 
facilities supported by EM-40 are managed by the Remedial Action Section in WMRAD. 
This responsibility includes evaluating current facility conditiom, monitoring site 
surveillance information, and reviewing applicable environmental regulations to ensure that 
current decommissioning priorities reflect the requirement. Significant changes in these areas 
that impact decommissioning plans are conveyed routinely to the respective DOE program 
sponsor. The Office of Operational Readiness and Safety is responsible for reviewing and 
auditing surplus facilities. 

7.3 FUTUW FACILITIES 

Planning for D&D, an integral part of the design of all future facilities at ORNL, 
will be the responsibility of the Energy Systems line organization responsible for operating 
the facility and will be in conjunction with architectural-engineering organizations involved 
in the design process. Funding for D&D planning will be part of the design funding 
provided by the program sponsoring the facility. 

7.4 DECONTAMINATION AND DECOMMPSSIONHNG GOALS 

The goals of D&D are (1) to decoiitaminate facilities designated for reuse to the 
extent necessary for compliance with approved health and safety standards and (2) to 
deconmission all other facilities in accordance with the requirements set forth in DOE- 
approved project plans and environmental compliance documentation. The ORNL D&D 
Program is implemented by the Remedial Action Section in WMFL4D. Coordination of 
D&D planning is also the responsibility of the Remedial Action Section. This organization 
will also ensure compliance with the requirements of DOG Ordcr 5820.2A. Coordination and 
implementation technology developed at other DOE sites and the private sector are a part of 
the responsibility. A list of facilities currently scheduled for D&D is provided in Table 7.5. 
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Ruilding 
number 

Facility tianddescription 

3001 
3002 
3003 
3005 
3018 
3042 
3077 

3087 
3505 
3506 

3515 
3517 
4507 
7500 
7502 
7503 
7511 
7512 
7513 
7514 
7554 
7555 
7557 
7558 
7559 
7561 
7852 
920 1-3 
920 1-3 
920 1-3 
9419-1 
_--- 

Oak Ridge Graphite Reactor (OGR) 
OGR Filter House 

OGR Fan House 
Low-Intensity Test Reactor (LlTR) 
Exhaust stack for 3003 (OGR stack) 
Reactor experiments (OruPyl 
Air cooler (LITR) 
Heat exchanger (CJRR) 
Metal Recovery Facility 
Waste evaporator 

Fission Product Pilot Plant 
Fission Product Development Laboratory (inactive cells) 
I.Iigh-Radiri~ion-Level Chemical Development 1,aboratory 
Homogeneous Reactor Experiment (IIRE) 
Waste evaporator (€{RE) 
Molten Salt Reactor Experinlent (MSRE) 
Filter pit (MSRE) 
Exhaust stack (MSRE) 
Cooling tower (MSRE) 
Supply Air Filter House (MSRE) 
Cooling tower (EIRE) 
Diesel Generator House (MSRE) 

Charcoal absorber pit (€IRE) 
Waste evaporator loading pit (I-IRE) 
Charcoal absorber valve pit (HIiB) 
Waste valve pit (EIRE) 
Old Hydrofracture Facility 
Molten Salt Reactor Experiment Fuel-llandling Facility 
Coolant Salt Technology Facility 
Storage tank 
Decontamination Facility 
Shielded transfer tanks STI, ST2, S‘1’3, ST4. ST5 

“Oak Ridge Research Reactor. 

7.5 UPDATE OF IMPLEMENTATION SUMMARY TABLE 

Appendix A provides an update to the original implementation summary for 
decommissioning of radioactively contaminated facilities that was provided in the QRNL 
Kaste Management Plan for DOE Order 5820.2A. The format in Appendix A duplicates the 
format of the requirements for the decommissioning of radioactively contaminated facilities 
contained in DOE Order 5820.2A. Many activities planned for achieving compliance with 
the order are applicable to more than one requirement. To avoid duplication of costs for 
achieving compliance, cross-referencing between requirements is used extensively. 
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Table 1.2. Former Energy Research-supported surplus 
facilities expected to be transferred to the 
Decontamination and Decommissioning 

Program in FY 1994 

Facility 
number 

Facility namc/dcscription 

31 10 

3121 Off-Gas Filter IIouse 

7819 Interim Decontamination Facility 

Filter House (and underground ductwork) 

Table 7.3. Former Energy Research-supported surplus 
facilities riot meeting Decontamination and 

Decommissioning Program 
acceptancc criteria 

Facility Facility nameidescription 
number 

3019-B 

3028 

3029 

3503 

920 1-2 

9204-3 

9204-3 

9204-1 

9204-1 

High-Radiation-Level Analytical Facility 

Strontium-90 power generators 

Cobalt-60 storage garden 

Storage pad 

ORNL 218-cm (86-in.) cyclotron 

Plutonium Processing Facility 

Curium-handling glovebox 

Attic 

East End basement 
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Table 7.4. Facilities or sites under the Environmental 
Restoration Program 

Facility 
number 

Facility name/description 

1001 
2624 
3023 
3075 
3507 
3512 
3513 
4003 
7556 
7560 
7562 
7800 
7802 

7809 
7810 
7818 
7835 
7852A 
7854 

7805-7808 

---- 
---- 
---- 
---- 
---_ 
_--- 

0800 
7658 -- 
"--- 
*--- 

-___ 

Defense programs 

Solid Waste Storage Area 3 

Solid Waste Storage Area 1 
North 'rank Farm 
Decommissioned Low-Intensity Test Reactor Ponds 

South Tank Farm 
Decommissioned waste-holding basin 
Waste-holding basin 
Solid Waste Storage Area 2 
Settling pond-Homogenous Reactor Experiment ( H E )  

Waste tank, HRE [3785 L (1000 gal)] 
Waste condensate tank, HRE [45,425 L (12,000 gal)] 
Solid Waste Storage Area 4 
Solid Waste Storage Area 5 
Chemical waste pits 1-4 
Chemical waste trench 5 
Chemical waste trench 6 
Chemical waste trench 7 
Sludge waste pond (SWSA 5) 
Old Hydrofracture Facility (OHF) Pond 
Drilling equipment storage (OW) 

Hydrofracture Experimental Site 1 
White Wing scrap yard 
Fission Products Development Laboratory low-level waste transfer line 
SWSA 6 Resource Conservation and Recovery Act--capped areas 

OHF tanks (T-1, T-2, T-3, T-4, T-9) 
Other low-level waste (LLW) tanks (WC-I, TW-1, TH-2, TI-1-3, TH-4, 
WC-15, WC-17, T-30) 

Energy Research 

Environmental Study Area ('"Cs plots) 
Closed Contractor's Landfill 
Transfer Line Leak Site (Building 7819 to pit) 

LLW Line Leak Site I (southeast of trench 6) 
LLW Line Leak Site 2 (north of trench 7) 
Chestnut Ridge cesium plots 
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Table 7.5. Decommissioning of surplus facilities: long-range schedule 
l..lll 

Decommissioning project Projected schedule 
(FY 

Metal Recovery Facility 1993-2006 

Waste Evaporator Facility 1993-1997 

Fission Product Pilot Plant 

Old Hydrofracture Facility 

Shielded Transfer Tanks 

Decontamination Facility 

Oak Ridge Research Reactor Heat Exchangers 

Homogeneous Reactor Experiment 

Molten Salt Corrosion Loop 

Low-Intensity Test Reactor 

1993-1 997 

1993-2001 

2002-2006 

2005-2009 

2003-2007 

2000--3.009 

201 0---20 14 
2007-20 13 

Molten Salt Reactor Experiment 2001-2016 

Fission Products Development 1,aboratoi-y Inactive Cells 2006--20 1 1 
201 1---2014 Coolant Salt Technology Facility 

ORNL Graphite Keactor 2008-20 17 

Oil Storage Tank 2012-20 15 

High-Level Chemical Development Laboratory 2009-2017 

Oak Ridge Research Reactor and Experimental Facilities 2004-20 19 







8. ENVIRONMENTAL MONITORING 

The Active Sites Environmental Monitoring Program, initiated in 1989, provides 
early detection and performance monitoring of transuranic (TRU) waste and active low-level 
waste (LLW) facilities at Oak Ridge National Laboratory in accordance with U.S. 
Department of Energy (DOE) Order 5820.2A. The program is implemented by the 
Environmental Sciences Division for Solid Waste Operations. 

8.1 ACTIVE LOW-LEVEL WASTE FACILITLES 

Active LLW facilities in Solid Waste Storage Area (SWSA) 6 include Tumulus I 
and Tumulus 11, the Interim Waste Management Facility (IWMF), LLW silos, high-range 
wells, asbestos silos, and fissile wells. The tumulus pads and iWMF are aboveground, high- 
strength concrete pads on which concrete vaults containing metal boxes of LLW are placed; 
the void space between the boxes and vaults is filled with grout. Eventually, these pads and 
vaults will be covered by an engineered multilayered cap. All other LLW facilities in 
SWSA 6 are below ground. In addition, monitoring of the Hillcut Disposal Test Facility 
(HQTF) in SWSA 6 is performed even though this facility was completed prior to the date 
of the DOE order. In SWSA 5N the TRU facilities include below-grade engineered caves, 
high-range wells, and unlined trenches. 

8.2 MONITORING ACTIVITIES 

Monitoring activities at each facility are based on the most current conceptual model 
of the hydrology in each area as well as site-specific characteristics. In all areas water is the 
primary vector for contaminant transport. In SWSA 6 water can move as shallow stormflow 
within the upper 1 to 2 m (3 to 6 ft) of soil or as groundwater in the shallow aquifer. As 
stormflow intercepts the unlined burial trenches, water enters the trenches faster than it can 
flow out, and a perched water table is formed. This perched water table subsequently acts to 
recharge the shallow aquifer. Hence, it is important to monitor the perched water table in the 
trenches and in the small quantity of backfill around high-range wells, asbestos silos, and 
fissile wells. 

monitoring approach from that for buried wastes. The pads provide the first line of 
containment for any waste material that might escape from the concrete vaults. Water 
accumulating on, or running off, the pads i s  monitored. Should the pads also leak, the gravel 
base below the pads would accumulate the contamination, and that water is also drained 
away from the pads and monitored. Groundwater around the pads is also monitored to 
determine if any contamination has escaped from the pads and gravel base and to provide 
the hydrogeochemical data to predict the rate of transport should any contamination be 
detected. 

wells that are installed in the trench backfiil. Similar wells are also installed in the backfill 
adjacent to the high-range wells, asbestos silos, and fissile wells. 

monitored through collection and sampling of water that accumulates on the concrete pad 

The tumulus pads and IWMF are aboveground facilities that require a different 

The perched water table in the LLW silo trenches i s  sampled through the use of 

The HDTF, which is very similar to a ttimulus-type facility that is already buried, is 
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and in the gravel base. Monitoring wells have also been installed on the pad and into the 
gravel base, and these wells are checked regularly. 

In SWSA 5N there i s  evidence that transport through the shallow aquifer, especially 
along prefcwed pathways, may be more important than shallow stomflow. Thus, in this 
area, monitoring activities focus on groundwater monitoring wells, seeps, and samples From 
small tributaries. 

gamma-emitting isotopes, and analyLed for tritium. In addition to these analytes, samples 
from SWSA 5N are analyzed for spccific transuranic elements. 

All samples from SWSA 6 are screened for alpha and beta activity, counted for 







Developing the capabilities neces idge National Laboratory (ORNL) to 
to maintain full complimce e ~ ~ ~ r o n ~ e ~ t a ~  regulations and waste 

~ a i i a g e I ~ e ~ t  objectives requires the ~ n t e g ~ t ~ o n  of a large xiurn 
activities. ‘fie following subsections provide information on 
support activities. 

of ~ ~ ~ ~ v ~ ~ ~ ~ a ~  projects and 
k waste ~ a n a ~ e ~ e ~ t  

GE, TFWATMENT, 

Temporary storage of  transuranic (TRU), haz 
of the ORNL waste management strategy since the 1 
was added to the category of stored waste beginning in 19$6 when these wastes were first 
shipped to the Oak Ridge K-25 Site. TRU, mixed, and SLLW storage is expected to bc a 
critical part of ORNL plans for the foreseeable future until txatmcnt and/or disposal 
facilities are developed and made available. 

Appendix C lists the ORNL waste treatment, storage, and disposal facilities, along 
with the status of each, md includes infomiation on wastes in temporary staging as well as 
those in long-term storage modes. Capacity concerns exist for contact-handled ( C X )  TRU, 
remote-handled (RH) TRU, hazardous, and mi 
Resource Conservation and Recovery Act (KC 
Several of the interim status facilities initiated closure during 1992. Closure plans were 
revised and have been submitted to the Tennessee Department of Environment and 
Conservation (TDEC) for approval. 

ased on the current understanding of the storage needs, the need for additional 
storage facilities for SLLW, CW TRU, RH TRU, hazardous, and mixed waste i s  anticipated. 
Currently planned facilities for ORNL wastes are presented in Table 9.1. The CH TRU, 
RI-I TRU, hamrdous, and mixed waste facilities will require R C M  permitting. 

s, and mixed wastes has b 
Solid low-level waste (S 

wastes. Appendix C also indicates the 
) permit status for each storage facility. 

9.2 WASTE REDUCTION 

Waste reduction and pollution prevention has received significant publicity and 
regulatory attention in recent years and will be an important part of reducing waste disposal 
liabilities for the generating community during the next decade. Federal regulations, U.S. 
Department of Energy (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. 

designed to reduce the amounts and toxicity of ORNL’s wastes, to encourage waste 
reduction technology development, and to promote increased awareness among ORNL 
employees. This program applies to all waste streams generated by ORNL operations 
including transuranic, solid low-level, liquid low-level, process, gaseous, hazardous and Iow- 
level mixed, and sanitary and industrial. A detailed description of the scope of this program 
is given in the Oak Ridge National Laboratory Waste Minimization/Reduction and Pollution 
Prevention Program Plan. 

The ORNL Waste MinimizatiodReduction and Pollution Prevention Program is 

9-3 
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Project 
Expected 

operational 
startup 

Project 
w e  

Planned use 

Hazardous waste 

Polychlorinated biphenyl 
(PCR) Annex to 
Building 9652 

Expand mixed waste 

Mixed Waste Storage Facility 
storage (Building 7668) 

(Building 7669) 

Upgrade Building 7507 

Bulk Contaminated Soil 

Class L-111 and L-IV Below- 
Facility 

ground Storage Facility 

Class L-111 and L-IV Above- 
groiind Storage Facility 

SLLW Staging Facility 

Class L-111 and L-IV 
Retrievable Storage 
Facility I1 

SWSA 7 Aboveground 
Storage Facility 

Contact-handled 
transuranic (CH 'I'KU) 
Storage Facility 

Nuclear Fuel Services, Inc. 
(NFS) CH TRU Storage 
Facility 

TKU Waste Storage Facility 

Remote-handled 'I'KU 
Storage Bunker 

Retrieved RH 'IXU Cask 
Storage Bunker 

FY 1989 TRD Provide staging area for PCB waste prior to 
GPP" off-site shipment 

Mixed waste 

GPP mixed waste 

GPP mixed waste 

Recyclable materid 

FY 1989 FY 1995 Provide long-term storage of drummedhoxed 

FY 1993 FY 1996 Provide long-term storage of drummedhoxed 

FY 1990 TBD Upgrade building to provide staging area for 
GPP contaminated recyclable lead and/or 

hazardous waste storage 

Solid low-level waste (SLL W) 
FY 1991 

GPF 
FY 1991 

GPP 

FY 1992 
GPP 

FY 1993 
GPP 

FY 1995 
GPP 

FY 1996 
GPP 

FY 1994 

FY 1995 

FY 1995 

'I'BD 

TBD 

ll3l3 

Provide storage for radioactively 

Provide storage for Class L-III/L-IV SLLW 
contaminated soils 

in stainless steel wells prior to off-site 
shipment for disposal 

Provide storage for Class L-III/L-IV SLLW 
in aboveground concrete modules prior to 
off-site shipment for disposal 

Provide staginglstorage for SLLW and mixed 
waste 

Expand Class L-III/L-IV retrievable 
storage wells 

Expand aboveground storage for 
Class L-IIIL-IV SLLW 

Iiansuranrc (TRU) waste 
FY 1990 FY 1994 Provide KCRA-approvedd storage for CH 

GPP TRU drums prior to 
repackaging/shipment to the Waste 
Isolation Pilot Plant (WIPP) 

CH TRU d m n s  prior to 
repackaging/shipmcnt to WIPP 

TKU drums prior to repackagingkhipment 
to WIPP 

TRU casks prior to processing at tlie Waste 
Handling and Packaging Plant 

FY 1997 FY 2000 Provide temporary storage of retrieved RII 
TRU waste prior to repackaging/shipment 
to WIPP 

FY 1992 FY 1994 Provide RCRA-approved storage for NFS 
GPP 

FY 1995 IBD Provide RCRA-approved storage for CH 
GPP 

FY I989 FY 1995 Provide RCRA-approved storagc for RH 
GPP 

LI 

"General plant project. 
bOut-year project; no completion or start date bas yet been assigned. 
'Line item. 
dResource Conservation and Recovciy Act. 



9.2.1 Objectives 

The overall waste reduction objective is &vofold: (1) prevcntion of future liabilities 
and (2) elimination of e ~ v ~ r o ~ r n e n t a ~  releases by continued development of an aggressive 
waste reduction program together with leadership and direction for having a c o ~ ~ r e ~ e ~ ~ s ~ v e  
program plan in place by 1994 containing challenging, concrete goals for waste reduction in 
the out-years. Specific objectives of this program are: 

to foster a Laboratory-wide philosophy to conserve resources, to reduce the cost of 
research and development (R&D) activities, and to create a ~~n~~~~~~~ of waste and 
pollution in achieving site strategic objectives through developing and ~ ~ ~ ~ e ~ i e ~ i t ~ ~ ~ g  
techniques, technologies, and programs that minimize waste generation; 
to proniote the use of nonhazardous materials in 
potential risks to human health and the environment; 
to reduce or to eliminate the generation of waste materials t h ~ o u ~ ~ i  input substitiition, 
product reformulation, process or laboratory operational modification, improved 
housekeeping, and on-site closed-loop recycling to achieve minimal adverse effects on the 
air, water, and land; and 
to comply with federal and state regulations and DOE requirements for waste 
miimimization/reduction and poliution prevention. 

RNL, activities to minimize the 

9.2.2 Strategy 

This program ( I )  supports the implenientation of systems to provide accurate and 
current waste-stream-specific information that will ultimately provide baseline information to 
support the implementation of specific waste minimizationheduction techniques and 
technologies and (2) develops methods for collecting infomation, evaluating options, and 
identifying cost-effective waste minimizatiodreduction techniques. The essential elements of 
the program strategy are (1) maintenance of an organization that comprises management and 
staff representatives who continue to develop and to administer the progran, (2) dcf’inition 
of wastes to be targeted for reduction, ( 3 )  development of a method for tracking 
performance and progress of the program, and (4) fostering and encouragement of the 
awareness of environmental problems and the philosophy that includes waste 
minimizatiodreduction. 

support operations for waste minimization/reduction opportunities and associated projects 
including R&D, (2) the waste minimizatiodreduction promotional campaign, (3) tracking 
activities (including wastes), and (4) the exchange of information and technology. 

The strategy focuses on four major elements: (1) the evaluation of laboratory and 

9.2.3 Goals 

The program’s numerical goals for the rninimization/reduction of the types of wastes 
generated at ORNL are currently waste-streani-specific based on 199 1 generation rates 
(Table 9.2). These goals may be revised and division-specific goals established after ORNL 
waste streams are prioritized for subsequent Process Waste Assessments as needed. If 
additional regulatory goals are established in the future, the program goals will be evaluated 
and adjusted as applicable to ensure compliance. 
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Table 9.2. Oak Ridge NatioiraR 1,aboratosy waste ~ilpini~izstion/r~duetion goals‘ 
Based on CY 1991 routine waste generation rates 

Waste stream* 
Goals (96) 

CY 1995 CY 1998 CY 2002 

Generation rate 
CY 1991 

Hazardous C 25 70 75 

Mixed 85,916 kg (189,412 Ib) 25 70 75 

Transuranic 15 m’ (530 ft3) 10 15 20 

Solid low-leveld 1,200 m’ (42,372 ft3) 25 50 60 

Liquid low-level 2,050 in3 (72,385 ft’) 30 60 70 

Process 281,000 m’ (10,028,040 ft’) 25 50 75 

Industriallsanitaryd 15,240 m3 (538,124 ft3) 50 75 80 

“Environmental remediation waste (ERW) will be tracked separately from the rest of the waste 
generated at ORNL. The ORNL goals do not apply to ERW; therefore, these wastes will not be 
included on the total ivaste tracked related to these goals. The rationale for these goals is based on a 
cursory review that indicates that several of ORNL’s waste streams have potential for the application 
of successfiil waste minimization/reduetian techniques. The listed waste-stream-based goals may be 
revised based on the ORNL program Process Waste Assessments (PWAs) to be performed in the 
future and may be modified to a per unit basis if the ORNL program detemiines that an appropriate 
unit exists for a research and development facility. Additionally, if goals are established related to 
the Federal Fncilitics Compliance Agreement for Storage of Radioactive Mixed Waste Subject to 
Land Disposal Restrictions for the Oak Ridge Reservation, ORNL will prioritize the implementation 
of waste minimi7_ation/reducrion projects and activities to support these goals. 

for ORNL wastes. Hazardous waste includes those wastes as defined under the Resource 
Conservation and Recoveiy Act. 

value. 

specifically to reduce the volume of these wastes. 

bAfter the ORNL PWAs are completed, waste-stream-specific reduction goals may be revised 

The  roiitine hazardous waste generation rate for 1991 was included in the routine mixed waste 

dAny operations that may generate asbestos-containing materials as wastes will be evaluated 

In addition to program and division-specific goals, Martin Marietta Energy Systems, 
IIK., has adopted the following goals in the ES&H Management Plan for Qak Ridge 
Nasional Laboratory: 

reductisii of the Superfhd Amendments and Reauthorization Act 3 13 toxic chemical 
releases to 50% of the 1988 level and to 5% of the 1991 level by the years 1995 and 
2003 respectively, 
reduction of the release levels of 17 high-priority toxic chemicals identified in the U.S. 
Environmental Protection Agency’s 33/50 program by 50% of the 1988 quantity by 1995, 
reduction of the emission of ozone depleting chernicals, and 
reduction of industrial/sanitmry solid waste disposal to 50% of the 1991 level and to 25% 
of the 19911 level by 1995 and 2000 respectively. 
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9.2.4 Regulatory Requirements 

This program is driven by the following legal and policy-based requirements: 

the Hazardous and Solid Waste Amendments to RCRA; 
the Pollution Prevention Act of 1990; 
the Oak Ridge Reservation Federal Facilities Compliance Agreement; 
the Tennessee Hazardous Waste Reduction Act and hazardous waste regulations; 
The TennesseeBOE Oversight Agreement; 
DOE Orders 5400.1, 5820.2A, and 5400.3; 
Executive Order 12780; 

0 DOE policies; 
DOE radiological control requirements; and 
internal policies and Best Management Practices. 

9.3 WASTE CERTIFICATION 

The Energy Systems Solid Waste Certijlcalion Program Plan is based on the concept 
that site waste management organizations will establish Waste Acceptance Criteria (WAC) 
against which waste handled at those facilities can be certified. In addition, DOE 
Order 5820.2A specifies the development of WAC by each radioactive and mixed waste 
storage, treatment, and disposal facility that must be met by generators seeking to utiliis the 
facility. WAC not only establish the minimum acceptable amount of information that must 
be known about a waste but also define certain acceptable waste characteristics. This order 
requires that radioactive and mixed wastes be managed in a manner that ensures protection 
of the health and safety of the public, DOE, contractor employees, and the environment. It is 
the policy of ORNL (1) to store or to dispose of radioactive solid waste that is nonhazardous 
within the context of RCRA in a manner that adequately protects personnel, the general 
population, and the environment and (2) to conduct disposal and storage operations in 
accordance with established requirements as specified in DOE orders and ORNL manuals 
and procedures. 

The purpose of the ORNL Waste Certification Program is to ensure, in a manner 
consistent with DOE Order 5820.2A and the Energy Systems Solid Waste Certification 
Program, that wastes generated are capable of being certified against the WAC for the 
storage, treatment, or disposal facilities to which they are sent. This program applies to all 
operations that involve the generation, shipment, storage, treatment, and disposal of wastes 
destined for ORNL storage, treatment, and disposal facilities. 

9.3.1 Historical Development 

The O W L  Solid Waste Certification Program began with the need to certify TRIJ 
waste for acceptance at the Waste Isslatiorl Pilot Plant (WIPP). WIPP WAC require that a 
generator facility have in place a WPP-approved waste certification program before 
generating TRZJ waste destined for WIPP. After receiving WIP approval in June 1986, 
ORNL implemented a certification program for the newly generated CII TRU as described 
in the ORNL TRW Waste Certification Progm 

level radioactive waste disposaB operations in 
~ o ~ ~ ~ ~ ~ n ~ ~ y  with the ~ ~ ~ ~ ~ Q ~ ~ e ~ t  of the Waste Certi5cation 
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were haltcd by the 1)OE Oak Ridge Operations Office (DOE-OWO). The order was issued 
bccause of COncerii that W C M  h a m d o u s  and mixed wastes were being disposed of in 
SWSA 6 in violation of KCRA. Insufficient administrative and process controls were in 
place to verify that RCK4 materials were not being disposed of in SWSA 4. As a rcsiilt of 
this action, and to bring SWSA 6 back into active operation, a SLLW Certification Program 
was initiated. The immediate goal of the program was improvement of the segregation of 
R C M  materials from SId,W and better documentation of the constitiients of the waste. At 
that time the SLLW Certification Program consisted of the following el- ,merits: 

- establishmefit of a training program for operators and supervisors in areas generziting 
SL1,W that would (1) focus on the requirements for packaging, proper docurnentatiun, 
acceptable characteriqtics, and excluded niaterials and (2) contain rcstriciions against 
lintrained persomnel being allowed tn package SI,I,W; 
development of docunnentation to track the contents of individual waste packets being 
placed into the SLI,W container; 
reviews of generator SLLW programs; and 
vcrification of SLLW package contents by real-time radiography. 

With the issuance of D8E Order 5820.2A, additional program elements needcd 
addressing. One of the cl-ranges requiring niodification of the SLLW Cei-tification Program 
was the requirement to manage the disposal facility on the basis of the coricentratioii of 
radiotnuclides in the waste rather than on the basis of the external radiation levels of the 
waste package. The management of S1,X.W OBI a concentration basis is reflccted in a need for 
a I ~ G K  definitive characterization (i.e., which radionuclides and the quantities present) of the 
waste. To incorporate this higher level of stringency required in the characterization of the 
waste, the scope of the ST.I,W Certification Program i s  being expanded to include, in 
addition to the elements listed above, the following: 

establishment of a Waste Ce~tificati~n Group within the Waste Management Division, but 
independent of the Wasbe Operations Section, with tile responsibility for the development, 
implementation, and oversight of the SLLW Certification Program; 

management of SLLW on a radionuclide concentration basis; 

gcnerator organimtions responsible for coordinating the implementation of the ST ,I,W 
Program at the facility level; 
development of procedures at the generator level that identify the individual SLLW 
streams originzting within the generator organization and the snethod(s) used by the 
generator for the characterization of the SLLW; and 

development of WAC documents for the 0 

establishment of a network of individuals (Le., generator certification officials) within the 

L disposal facilities that mandate 

a mort intensive monitoring of all SJ.,T,W certification activities. 

9.3.2 Future Direction 

With the centralization of Waste Management activities in 1993 into one organization, the 
Energy Systems Waste Matiagemcnt (PrganiLation (ESWMO), a similar rcstructuring and 
analysis of the approach to waste axtitication activities at OMNL is occurring. W i l e  the 
details and final direction in which the waste certification programs at Energy Systcrns will 
develop aie continuing to evoIvc3 some generic concepts 
developed. In zcncral thesc incliide (but are not limited to) the following: 

approaches have been 



9-9 

A defined program for the certification of radioactive, hazardous, and mixed wastes shall 
be established for such waste streams on the Oak Ridge Reservation. 
WAC shall be developed for all storage, treatment, and disposal facilities on the ORR. 
These WAC documents shall, to the extent practical, be written in a consistent format 
specified at the ESWMO level. WAC documents for the operation of SLLW disposal 
facilities shall contain radionuclide concentration limits that will be used to manage the 
facility source term on a real-time basis. 
Generators will be responsible for the development of Waste Certification Plans detailing 
the waste characterization methodologies, administrative controls, and generator training 
that will be instituted by the generator to produce wastes that can be demonstrated to be 
in compliance with WAC for storage, treatment, and disposal facilities. 
Generators will be responsible for characterizing their wastes and, upon transferring them 
to a storage, treatment, and disposal facility, certifying them as meeting WAC for storage, 
treatment, and disposal facilities. 
Generator waste certification programs shall pass an initial audit before approval to ship 
to a storage, treatment, and disposal facility is granted. Generators shall undergo periodic 
assessments against their certification plans to maintain their approved shipping status. 
The frequency of the assessments will depend on waste stream type, toxicity, and volume. 
Certification programs for TRU waste destined for WlPP and SLLW destined for the 
Nevada Test Site (or other DOE or commercia1 facilities) shall be establishedniaintained 
in a manner that complies with the requirements of that particular storage, treatment, and 
disposal facility. 

9.4 WASTE MANAGEMENT PLANNING ACTIVITIES 

9.4.1 Strategic Planning 

ORNL, which originated in 1943 as part of the Manhattan Engineer District, 
currently focuses primarily on energy R&D but also applies its expertise and facilities to 
other challenges that are important to DOE and the nation. The diversity of ORNL’s R&D 
activities and associated waste generation, coupled with an aging facility infrastructure, 
provides major challenges for effective waste management. The large legacy of stored 
wastes, contaminated sites, and surplus facilities left by historic endeavors, dating back in 
some cases to the Manhattan Engineer District, adds significantly to these challenges and 
requires close integration with environmental restoration activities, which also include 
decontamination and decommissioning. 

and disposal of DOE wastes, generated primarily in pursuit of ORNL missions, in order to 
protect human health and safety and the environment. In carrying out this mission, waste 
management staff in the Waste Management and Remedial Action Division (WM’RAD) will 
(1) guide O W L  in optimizing waste reduction and waste management capabilities and 
(2) conduct waste management operations in a compliant, publicly acceptable, technically 
sound, a id  cost-efficient manner. 

p ~ ~ ~ o ~ a n c e  of waste management hnctions, suppox-ted by cost-effective, cradle-to-grave 
teechnological systems, waste management activities will be, atid will be recognized to be, 
state-of-the-art, conducted in coxnplimce with all a ~ ~ ~ ~ ~ a ~ ~ e  laws? regulations, and 
a ~ ~ e e ~ ~ ~ ~ t s .  This will be acccm 

The ORNL waste management mission is reduction, collection, treatment, storage, 

Through proactive planning, progressive programs, and sustained excellence in the 

y niaxima1. rccycling anti xemc o f  nxateriaEs and 
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facilities, development of disposal solutions for everything that is waste, and rcduction of 
wastes and environmental discharges to the lowest levels possible. 

The purpose of the ORNL WGS& Manngemcnt Lcng-Rmge Pian (LKP) is to provide 
the comprehensive integrative link between several strategic and financial plarrning 
documents generated by W M M D  and the ESWMO. I h e  LRP is intended (1) to be used by 
W R A D  strategic financial planners to support the development and preparation of Activity 
Data Sheets, Technical Description Decurnents, Activity-Based Cost Estimates, and Current 
Yezr Work Plans and (2) to provide the bask for risk-based priority planning. The LRP is 
also intended to be used as a concise reference by W M M D  upper level managers to emure 
that (1) strategic issues have been propcrly identified and assigned appropriate priorities and 
(2) fianding has been secured (or if funding has not been secured, that appropriatc 
contingency planning has been effected). 

routine operztion of treatment, storage, and disposal systems/fadities for solid, liquid, arid 
gaseous wastes generated at O W L .  Current and near-term issues affecting or potentially 
affecting routine operational strategies are identified, and tlie short-term strategics to be 
irnplemented for resolving them are outline. The psimay focus of the LRP is to identify 
those long-term strategic issues that may potentially necessitatc alterations to or significantly 
impact baseline operational strategies. The kP3' provides the basis for and describes how 
those long-term strategic issues identified might impact baseline operational strategies Most 
importantly, the TAW describes the present strategies for resolving those long-term strategic 
issues identified and determines if planning i s  complete, if funding is adequate, and if 
resources are available for successful implementation of the proposed strategies. 

The LRP establishes the strategic and financial planning baseline for the current 

The Ihcument Management Center (DMC) mairitains quality records for the QKNE 
Waste Management Operations Section (among others) by me of the Document 
Management System (DMS), which was conceived, designed, and configured by the TDMC 
to meet DOE Order 5700.6C requirements for document control and quality records. The 
scope, requiremeiits, and user guidelines of this quality assurance-based (QA) system 
operation are contained in t!x Documentation Management lYystem Lkers Guide. The 
identification of documentation to be managed is the responsibility of the Waste 
Management Operations Section head, department heads, or their designee(s). 'I'hese 
documents may be identified in a docurnentatioin plan and/or a Qx4 PBan. 

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 011 a case-by-case basis by the 
document review officer. Procedures must also bb: accompanied by a ReviewiApproval Fom 
and a7 Distribution Control Liqt. 

Any documeiit generated within the Waste Management Operations Section or 
generated iin support of activities requested, coordinated, or managed by Waste Managcnicnt 
Operations may be subt-nitted to the DMC if accompanied by a completed Docurwnt Entry 
Reqceqt Fom or a Docunient Change Request Fon-i.,. DMS levcls are described in Table 9.3. 

Following authorization of each project, program, or activity, a documentation plan 



1 

2 

2,5 

3 

3.5 

Records or documents that are managed for storage and retrieval 
only 

Document Management Center (DMC) dis@ibuted records or 
documents whose review, approval, content, hand distribution, 
retention, and storage, are strictly controlled according to 
specified requirements for controlled documentation 

DMC distributed records or docunients whose review, approval, 
content, niailed distribution, retention, and storage are strictly 
controlled according to specified requirements for controlled 
documentation 

Records or documents that are managed for storage and limited 
rctrieval because information they contain may be sensitive; 
retention is ensured and content protected 

Records or documents that are managed for storage and retrieval 
and for limited distribution to affected organizational personnel; 
retention is ensured and content protected 

Wien modifications or revisions are necessary or desirable in any documentation 
original maintained in the DMS, a Document Excliange Request Form (TX 5308) must be 
completed and approved. Also, when modifications are to be made to DMC-held original. 
documentation, the modifications shall be made within or coordinated through the DMC. 

Review and approval of modifications shall, except for procedures, be the same as 
for the document it supersedes. The original Document Entry Request Form i s  filed in the 
DMC and may be referred to as a guide. Also, management of revised documents should 
include the same distribution and document management level as the document it 
supersedes. 

9.6 QUALITY ASSURANCE 

The objective of the WMRAD QA Program i s  development, implementation, and 
maintenance o f  QA practices that will ensure that 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  thle 
environment, and (3) in compliance with the requirements of state and federal regulatory 
agencies as well as sponsors. Work is ongoing to bring programmatic elements of the 
division into compliance with American National Standards Institute and American Society 
of Mechanical Engineers NQA-1 QA standards and with other requirements mandated by 
DOE, Energy Systems, and ORNL. 

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

3.7 NATIONAL ENVIRONMENTAL POLICY ACT COMPLIANCE AM9 
IDOCUMENTATPON 

The National Environmental Policy Act (NEPA) was enacted as a national policy 
that would cncourage harmony between man and his environment. Major points covered by 
the act are as follows: 

The federal government should use all practical means to ensure a safe environment and 
act as a trustee of the environment for future generations. 
The federal government should ensure that the widest range of beneficial uses of the 
environment is attained without degrading its quality. The environment, in th is  sense, 
includes cultural and historical as well as natural resoiirces. 
The federal government should include in every proposal a detailed statement of its 
environmental impact and alternatives to it. 
?*he Council on Environmental Quality (CEQ) was created (1) to generate data on the 
conditions and trends on the quality of the environme~it, (2) to review federal government 
activities in light of those conditions and trends, and (3) to prepare an Environmental 
Quality Report annually for the president and Congress. 

To implement this policy at O W L ,  an environmental review and documentation program is 
maintained that is applicable to all O W L  facilities, programs, and operations as well as 
subcontractor activities or other work performed for or at O W L  under contractual 
arrangements. The following subsections provide examples of NEPA documentation. 

An Action Description Memorandum (ADM) containing a concise written 
description of a proposed action and a brief dis~ussion of relevant potential ervironmental 
issues is prepared for use in the DOE NEPA process to detemine the appropriate level of 
NEPA documentation for a proposed action. It is prepared only for actions not listed in 
SlPbpalt D of 10 CFR Pt. 1021. 

Defined in 48 CFR Pit. 1508.9, this document is prepared to assess whether a 
proposed action is a ‘‘major Federal action significantly affecting the quality of the human 
environment.” It servics a5 the basis for a determination of whether an Environmental 
Impact Statement (EIS) is required. If an EIS is not considered necessary, a document called 
a Finding of No Significant Impact is prepared by DOE to record the DOE decision. 



Defined in 40 CFR Pt. 1508.1 I ,  this document is prepared in accordance with the 
requirements of Sect. 102(2)(C) of NEPA as delineated by CEQ regulations and 
guidance. 

9.7.4 Categorical Exclusion Determination 

This document is prepared to record a DOE decision that the action i s  categorically 
excluded and therefore does not require the preparation of an ~ ~ v ~ r o n n ~ e n t ~ ~  Assessnrment 
(EA) or an ETS. 

9.7.5 ~ i ~ ~ i n g  of No Significant Impact 

Defined in 40 CFR Pt. 1508.15, this document is prepared to record a DOE decision 
that the environmental impacts of an action considered in an EA are not significant and that 
an EIS is not required for the proposed action. 

9.7.6 Record of Decision 

Prepared in accordance with the requirements of 40 CF Pt. 1505.2, this document 
proposed action for which an EIS provides a concise public record of DOE’S decision on 

was prepared. It identifies the alternatives considered in the related EIS, the etivironmentally 
preferable alternative, factors weighed in making the decision, and any mitigation or 
monitoring measures necessary to minimize adverse impacts. 

9.8 CLEAN WATER ACT DOCUMENTATION 

Documentation is also required to support Clean Water Act (CWA) compliance 
activities at O W L .  The following subsections provide examples of ORNL’s CWA 
documentation. 

9.8.1 National Pollutant Discharge Elimination System Permit 

The TDEC issued a 1986 National Pollutant Discharge Elimination System O\TPDES) 
permit to ORNL under the CWA allowing discharges of plant point sources including 
wastewater treatment facilities and plant storm water runoff. The permit sets limits on the 
types and amounts of pollutants that may be discharged. Violation of these permit limits 
constitutes noncompliance and is subject to legal action. Permit negotiations are under way 
for renewal of the NPDES permit and are expected to be final in 1994. 



9-14 

9.8.2 Best Management Practices PBam 

A Best Management Practices (BMY) Plan is a report required for submittal along 
with the NPDES permit application. RMP Plans are authorized under the 1977 CWA, as 
amended ill 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. 

9.8.3 Activities Description Mernoraudam 

An Activities Description Memorandum [AcDM) is a written report documenting the 
eavironmental review of an existing facility or a planned or ongoing activity or operation 
[ i s . ,  any action that docs not iiivolve construction) 1,ike the ADM, the AcDM is a fornial 
agreement document, which is reqrrircd by the RMP Plan of ORwL’s NPDES pernit and 
becomes part of the permanent environmental record at OWL.  Unlike the ,4DM, the AcDM 
is not transmitted to DOE. AcDMs are made available for in-house use as well as for 
external Strzte and U.S. Environmental Protection Agency audits. AcL)Ms provide 
documentation that the planned activity or operation does not have any cnvironmental 
impact. 
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DOE Order 5820.2A, Chapter 11, Management of Transuranic Waste 
(Underlining denotes updating of the original 1989 tabie) 

Estimated cost 

Expense Capital 

Completion 
date 

RequiremendStatus Current practice Current plans 

a. Waste Classification 

(1) Compliance Administrative and process controls are Continue current practice 
used to segregate TRU waste at 
generation. 233U, 244Cm, and 252Cf are 
managed as TRU waste at OR=. 

NA NA NA 

(2) Partial Compliance TRU radionuclide concentration of Install box CH TRU assay system. FY 2000 120K 1.5M 
drummed CH at the time of assay is 
utilized. Container mass is not used to 
calculate specific activity. ORNL does 
not yet ha\le the capability to assay 
boxed CH or RH TRU waste. 

Include assay capabilities for RH TRU in 
WI-IPP. See b.(l). 

(3) Partial Conipliance See a.(2). 

(4) Partial Compliance Process flow sheets, materials lists, and 
RTR provide data on hazardous 
components that will be included in the 
data package sent with the waste to 
WIPP. 

b. Waste Generation and Treatment 

(1) Partial Compliance Technical and administrative controls and 
generator training are utilized to reduce 
waste generation. 

(2) Partial Compliance See a.(2-4). 

(3) Compliance Treatment of hazardous components is 
not feasible; however, source reduction is 
being implemented. 

See a.(2). See a.(2). 

RTR i s  being installed for CH TRU FY 2000 70K 490K 
boxes. RII TRU RCRA characterization 
data will be generated at WHPP. 
See a.(zj. 

Expand TRU waste minimization focus. FY 1994 600K N.4 
Construct and operate WHPP for 125M 300M 
TRL' trearment, volume reduction, and 
shipment. 

See a.(24). See a.(24). 

Continue current practice. NA NA NA 

ORNL docs not generate TRU waste that 
is classified for security reasons. 

NA NA NA N.4 



DOE Order §820.2A, Chapter 11 (continued] 

~~ 

Requirement'Stahs Current practice Current plans 
Estimated cost 

Expense Capital 

Completion 
date 

c. Waste Certificetion 

(1) Paziai Compliance 

(2j Compliance 

(3) Partiai Compliance 

(4) Partial Compliance 

( 5 )  Partial Compliance 

(6) T\IA 

(7j NA 

(8) Partial Compliance 

(9) Compliance 

(lOj NA 

(1 1) Compliance 

TRU waste is or will be certified 
according to the WJPP WAC, placed in 
interim storage, and eventually shipped to 
WIPP. 

ORNL does not intend to send 
uncertifiecl TRU waste io WIP? 

OKUL's NG CH TRU Certification Plan 
has been approved by WIPP WACCC. 
RK TRU plans have been reviewed by 
Wl?? WACCC. 

Ceflificatior, piaris contain or will contain 
controls to ensare adherence to plan. 

See c.(3). 

h A  

NA 

Gemrator's procedures are in plece 10 

implement me approved CK TRLT 
Cer&ification Plan. 

Support will be provided to audit teams 
as required. 

NA 

Several findings were reported by the 
1991 WIPP WACCC audit. All findings 
have been completed but remain open 
pending WIPP WACCC verification. 

Construct and operate ficiiities to 
repackage RH TRU and certify CM and 
RM TRU waste and eventua!ly ship IO 
WIPP. 

NA 

Revise ZH TRL' certifycation documents 
10 include stored waste and certification 
plans foi transportation. Revise 
certification for NG Iw TRU and submit 
for WIPP WACCC approval 

See c.(S). 

See c.(3). 

NA 

NA 

Revise generator's procedures as needed 
to irnplenect additional cer5fication 
plans as approved. 

NA 

NA 

FY 2002 

NA 

FY 1994 

NA 

NA 

FY 1994 

NA 

NA 

NA 

See b.{l). 

NA 

150K 

See c.(3). 

See c.(S). 

NA 

NA 

15OK 

NA 

NA 

I OOK 

NA 

Nk 

NA 

NA 

NA 

NA 

NA 

NA 



DOE Order 5820.2A4, Chapter I1 (continued) 

Requiremenustatus Current practice 

d. Waste Packaging 

(1) Partial Compliance All NG CH TRU waste is packaged in 
noncombustible containers that meet 
DOT requirements. 

(2) Partial Compliance Some pressure relief devices have been 
utilized. NG GH TRU packages have 
HEPA filters in place prior to delivery to 
generator. 

All waste to be shipped to WlPP will be 
sealed, marked, and labeled in 
accordance with applicable requirements. 

(3) Partial Compliance 

e. Temporary Storage at Generating Sites 

(I) Partial Compliance All CH TRU drums are cIearIy identified 
and physically segregated from LLW to 
the extent practical. RH TRU casks are 
separateIy stored. 

(2) Partial Compliance TRU and LLW containers are stored in 
the same buildings but are clexily 
distinguished. 

(3) Compliance Access is controlled for current TKU 
storage facilities. 

(4) Partial Compliance Limited monitoring is performed to 
detect releases. 

(5 )  Compliance Existing facilities constructed to 
appropriate design criteria and subjecsed 
to safety evaluations. 

Estimated cost 

Expense Capital 

Completion 
date 

Current plans 

NG RH TRU waste will be repackaged 
in the WHPP. NG RH TRU will be 
placed in improved storage casks. 

Utilize pressure relief devices in 
repackaging of RFI TRU and older CH 
TRU waste. 

Generators will seal and Waste 
Management Operations will mark and 
label CH TRU containers. RH TRU 
sealing and labeling will be done at 
WHPP. 

See b.( 1). 

See b.( I ) .  

See b.( 1). 

See a.(l). See a.( 1 ). 

Provide upgraded RCRA-pemiitted FY 1997 150K 5 . m  
storage facilities tc, meet requirements of 
the Order. 

Access controls will be included as 
needed in new storage projects. 

New storage facilities will provide 
improved monitoring capabilities. 

New siordge facilities will be designed, 
constructed, and operated to minimize 
potential for accidents. 

See e.(2). 

See e.(2). 

See e.@). 
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DOE Order 5820.2A, Chapter I1 (continued) 

Requirement/Status Current practice Current plans 
Estimated cost Completion 

date Exnense Capital 

g. Interim Storage 

(1) Partial Compliance Current interim storage buildings are 
sufficient for current waste inventory but 
inadequate to meet projected needs. 
Additional interim storage buildings are 
being erected as required to meet the 
needs of SLLW storage. 

(2) Partial Compliance RCRA permit applications have been 
prepared for two planned storage 
facilities and two existing facilities. 

(3 j Noncompliance Permit applications have been submitted 
for existing facilities meeting RCRA 
requirements. Existing facilities not 
meeting requirements will be closed. 

(4) Compliance Current storage facilities protect the 
certification status of the waste. 

( 5 )  Partial Compliance Currently, ORNL is receiving TRU waste 
generated off-site. 

(6) Compliance See g.(5). 

(7) Partial Compliance Currently, ORNL is receiving TRU waste 
generated off-site. 

(8) Partial Compliance See g.(7). 

h. WIPP 

(1-8) Requirements h (1-8) are applicable to 
WIPP. 

Construct new storage facilities. 
See e.(2). 

Prepare RCRA permit applications for 
the remaining facilities. All permitted 
facilities will be designed and operated in 
compliance with items a-j. 

Close inadequate existing facilities. 
Construct new facilities. Permit existing 
facilities that can be modified to meet 
permit requirements. 

Continue to store certified waste in such 
a manner that the certification is 
unaltered. 

After WHPP becomes operational, store 
and process data packages from off-site 
generators and use them to prepare final 
data packages. 

See e.(2). 

See e.(2) and e.(6). 

FY 1994 1M 
See e.(2). 

See ~ ( 2 ) .  

See b.( I). 

See g.(5). See b.(l). 

See b.( 1). Not all responsibilities outlined in this 
requirement will apply, since ORNL will 
not only store, but also repackage TRU 
waste generated off-site. 

2013 

See g.(7). See g.(7). See b.(l). 

? 
4 

Nil 

NA NA N*4 NA 
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DOE Order 5820.2A, Chapter 111, Management of Low-Level Waste 

Estimated cost 

Expense Capital 

Completion 
date 

Requirementistatus Current practice Current plans 

a. Performance Objectives 

( I )  Compliance 

(2) Compliance Status to 
be Determined 

(3) Noncompliance 

(4) Compliance Status to 
be Determined 

Access to Solid Waste Storage Area 6 
(SWSA 6) is controlled to prevent 
inadvertent exposures to members of the 
public. Shallow subsurface (storm flow) 
and surface waters are routinely sampled 
within and outside the disposal site 
boundary. Action is taken to mitigate 
releases and potential exposures to the 
public as necessary. 

See a.(l). 

The quantity of radioactive material 
disposed in SWSA 6 is limited by the 
total dose rate on the external surface of 
the disposal container. The total quantity 
and concentration of specific 
radionuclides in each package is not 
limited except for fissile material limits. 
Disposal in high-range wells and fissile 
wells was discontinued in December 
1992. Disposal in other SWSA 6 disposal 
units that do not meet the performance 
objective will be closed pending the 
results of the revised SWSA 6 
Performance Assessment (PA). 

See a.(l). 

Continue operation and monitoring of NA NA 
active SWSA 6 disposal units. 

See b.( 1-2). See b.( 1-2). 

Waste Acceptance Criteria (WAC) will 1994 NA NA ? 
be developed and implemented based on 
the results of the revised SWSA 6 PA. 
The WAC will include total quantity and 
package concentration limits to ensure 
that the performance objective is met. 

Future LLW disposal facilities are 
currently being designed to meet this 
requirement. 

See b.( 1-3). 
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DOE Order 5820.2.4, Chapter TI1 (continued) 

Estimated cost 

Expense Capital 

Completion 
date 

Requirement/Status Current practice Current plans 

(4) Compliance Waste Management Plans are required See c.(l), 
for all new waste generating projects. 
Waste reduction must be addressed in 
this plan. Review of NEPA 
documentation is performed for all new 
projects to ensure that waste reduction 
concerns are addressed. 

d. Waste Characterization 

(1) Compliance Waste certification plans are required for 
ail generators. Generators are required on 
these plans to identify what method(s) 
will be used to characterize their waste. 
Certification program relies heavily on 
generator estimates and administrative or 
process controls. 

(2) Compliance Waste manifests currently used contain Improve current practice and record 
entries for characterization data cited in 
this requirement. Radionuclide content is 
reported as total curies/grams present per 
package. 

keeping procedures. 

(3) Noncompliance See d(1). Demonstrations under way and planned 
to assess applicability of direct and 
indirect measurement techniques. 

See c.(l). 

FY 1994 1.5M 2M 

FY 1993 50K NA 

See d.(l). 

e. Waste Acceptance Criteria 

(1) Compliance O W L  does not routinely receive LLW Future planning for shipment of waste NA NA NA 
from off-site nor does OKTL ship LLW 
off-site for disposal at the present time. 

off-site will ensure compliance with this 
requirement. 

(2) Partial Compliance WAC have been established for existing WAC for IWMF will be revised to FY 1992 300K NA 
LLW TSD facilities. WAC has been reflect the radionuclide concentration 
developed for I n @  and will need to be 
revised when PA is issued. 

limits fiom the SWSA 6 PA. 



DOE Order 5820.28, Cbopltcr I13 (continued.) 

RequiremerjtlStatus Current practice Current plans 
Estimated cost 

Expense CaDital 

Completion 
date 

Certifica:ior, program assures See d.(l). 
conCorn,an,:e with currefit WAC through 
administrative controls and NDA/NDE 
techfiiques. 

(4) Compliance OK?& waste generators are subject to Continue current practice. 
routine audits from waste management 
opentions staff through ;he SP of RTR 
sysizm, waste manirests approvals, and. 
periodic formol QA audits. 

( 5 )  Partial Compiiance Concentrations will be determined by Phase in radionuclide concentration 
radiological performance assessments 
(sei: b.1). Hazards m d  Safzty Analysis; 
oiltenvise ORNL is in compliance with 
this recjnirznenl. 

WAC with operation of IWMF 

f. Waste Tream.ent 

( I )  Compliance 

(2j Conqliznce 

(3) Coq l i acce  

LLW 4s compacted to achieve volume 
reduction and greater stability arid 
grouted io prevent contact with water and 
io increzse stability. 

Cement grouting, compection, and super 
coiiipaction will be tsed to achieve waste 
form stability and hpiove  long-term 
facility performance. 

QXVL currently has no plans for 
constnicting lzqe-scale waste treatment 
facilkies. 

Implemented. 

See f.(I). 

NA 

(4) Partial Compliance See F.(I and 3) and e.5 above. B e h e  
any facility, handling LLW. is permitted 
to initiate operation, required 
documeritatior, must be in piace and 
approved. 

Continue current practice as required. 
Deb elop required documentation. 

NA 

FY 1994 

FY 1993 

NA 

FY 1994 

See d.(:). 

NA NA 

50K See e.(2). 

NA 

See [(I;). 

NA 

103K 

NA 

NA 

NA 



DOE Order 5820.2A, Chapter III (continued) 

Requirementistatus Current practice Current plans 
Completion Estimated cost 

Expense Capital date 

g. Shipment 

250K NA FY 1996 (1) Partial Compliance ORNL currently does not ship LLW off- 
site for disposal. 

Class L - I IW LLW will eventually be 
shipped for off-site disposal and plans 
and procedures put in place for 
implementing those future shipments in 
Compliance with this Order. 

(2) Partial Compliance Shipment forecast will be provided as Annual forecast will be provided as 
part of the annual O W L  Waste 
hlanagement Plan development. 

required. 

(3) Compliance Before ORNL ships any waste off-site See d.(l). 
for processing or storage, advance 
approval is obtained and WAC are met. 

FY 1994 NA NA 

FY 1992 NA NA 

(4) Compliance Ship LLW within ORR on public Meet all applicable DOT and DOE NA NA FY 1992 
highways for interim storage. O W L  is in 
compliance with all applicable DOT and 
DOE regulations for shipments to K-25 
and Y-12. 

regulations for shipping LLW on-site to 
SWSA 5 and 6. For future off-site 
shipments, labeling requests will be met 
as part of g.(l). 

h. Long-Term Storage 

(1) Partial Compliance Store LLW G O  rnretnh on contact at the Each storage facility in use will be FY 1994 400K 2M 
Oak Ridge K-25 Site and SLLW ,200 
mrem/h at ORNL on interim basis. Store 
Class G waste retrievably in SWSA 5N 
and SWSA 6. EASC/LWSP waste is 
stored on an interim basis. Mixed waste 
is stored i~i RCRA-permitted facilities. 

assessed in terns of the perfomiance 
objectives stated in this Order in the 
Waste Management Systems PA. New 
facilities will be developed to meet the 
performance objectives. 

(2) Compliance Waste manifests accompany each LLW Continue current practice for all future NA NA NA 
packzge and arc: kept on permanent file. storage operations. 

(3) Partial Compliance Safety documentation is in place for the New facilities documentation needs will FY 1995 1 .m NA 
existing storage facilities. be met under h.(l). 

(4) Compliance Store limited volumes of biological waste Continue current practice. 
to allow for nuclide decay. 

NA NA NA 

? 
CL 

w 



DOE Order 5820.28, Chapter 111 (continued) 

Estimated cost Current plans Completion 
Current practice 

date Expense Capital 
RequirernentlStatus 

i. Dlspssal 

(1) Compliance 

(2) Partial Compfiancz 

(3) Compliance 

(4) Panial Compliance 

(5) Compliance 

(6) Handle waste below 
BKC hit as 
nonradioactive 
inarerial 

(7) Partial Coap!;ar,ce 

(8) CorngLiance 

(9) Partial Compliance 

Dispose of LLW using above-grade and 
below-grade technologies. Draft PA 
indicates above-grade technology may 
acR;eve performaxe objecrivzs; below- 
grade doubtful. 

Engkeered GCD above- and below-gradz 
technologies used for disposal of LLW. 

ORNL has a representative on Oversight 
and Pees Review ?anel. 

Store greater-than-Class C waste on-site 
in retrievable snaicless steel wells. 

Additional disposal requirements are 
currently in practice. 

BRC waste has not been officially 
d e h e d  by Federal regula1ions. Waste is 
classified as very low acrivity (VLA) 
waste. 

The I W  is being constructed in 
conformaxe with this requirement. 

The IWMF is being corxructed ir: 
conformance with this requirement. 

Opesaxion of disposal facilities are 
generally in compliance with this 
requiremeni although improvements 
need to be nade in  admlnszrative 
conh.i)is. 

PAS wiil be conducted €or 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 
objeclivcs. 

LLW classitlcation limits will be 
established for all LLW disposal 
facilities. 

A performance assessment tzam has been 
formed which has the responsibility for 
conducting performance assessnients foi 
ail DOE-OR sites. 

Class L-IWIV Below-Grade Storage 
Facilities are planned for consmction. 

Requirements will be included in final 
WAC being developed under e.@). 

Continue to follow BRC stams of 
regulations proposed by NRC. 

Began operation of IWMF. 

Constnc: IWMF ir, accordance with this 
requiremen:. 

Discontinue disposal of LLW in 
excavations. Upgrade operations 
procedtires and training programs. 

FY 1993 

FY 1952 

FY 1989 

FY 1994 

FY 1992 

FY I994 

FY 1493 

FY 1996 

FY 1994 

750K 2M 

See e.(2). 

See b.(l). 

500K 2.2M 

See e.(2). 

See e42). 

200K 

NA 

3.OM 

NA 

Y 

P 



DOE Order 5820.2A, Chapter I11 (continued) 

Requ irement’Status Current practice Current plans 
Estimated cost 

Expense Capital 

Completion 
date 

j. Disposal Site ClosurePost Closure 

(I)  Partial Compliance Closurdpost closure plans are being 
developed for the active areas of 
SWSA 6, but not the Class I1 IWMF. 

(2) Partial Compliance Residual radioactivity levels are 
considered in closure planning for 
inactive portions of SWSA 6 and will be 
considered for the rest of the site in 
compliance with this requirement. 

(3) Compiiance 

(4) Compliance 

Maintenance and surveillance, and 
performance monitoring systems in place 
to determine if comctive measures are 
required for disposal sites or individual 
units. Corrective actions for current GCD 
silos ha\Je been implemented. 

The EPX has elected to enforce 
regulatory requirements for remedial 
response activities to inactive disposal 
facilities, sites, and units through 
RCRA 3004(u) and CERCLA (SARA). 

(5 )  Partial Compliance Existing protocol requires that a11 closure 
plans for inactive, active, and new LLU’ 
disposal facilitiss be reviewed by 
DOE-OR0 

(6)  Compliance This requirement will be included as part 
of closurelpost closure plans for existing 
and new disposal sites and facilities. 

Closureipost closure plans will be FY 1996 250K 
developed for Class 11 IWMF. 

-~ 

NA 

FY 1992 Incorporate residual radioactivity 
requirements in development of closure 
plans under j.(l). 

Continue to implement corrective actions 
for disposal units, as required. 

Ongoing 

Inactive site closure and post-closure care 
is provided through the DOE Energy 
Research Program. 

FY 1989 

Continue current practice. 

Continue current practice. 

FY 1996 

See j.( 1). 

1 oowy NA 

NA NA 

See j.(l), 

See j.(l). 

? 



Estimated cost CL:rrsI?; p l m  Corrlplerian 
RequlrementJSraPs Current practice 

date Expense Capilai 

( 2 )  Partial Compliance 

( 3  j Pafitid Compliance 

(4) Partial Cornpliance 

I. Quality Assurance 

(1) Partial Co:npliance 

OXXL I L W  TSD operhtionzi faciiities Entire environrnenzii :norriming program FY i 994 2M 2M 
have environmen:ai r;:onitoring program 
that prGVidc adequate controi over 
environmental releases. lriprovernents to 
this program must be mad-, however, to 
conform tu DOE Order 5484.1, k . < 2 1 )  
of thls order, and the recmiy  issue^. 
DOE Dr2zr 5400.1. 

undergoing review. Wiil eve:itmily corne 
into compiiance wkh DOE Grder 54ciC.1 
and requirements o f  this order. 

Mhjoriry of LLW TSD operational 
facilities h a w  emironmen&! programs 
that assess effluent releases, radionuclide 
migration, and changes affecting long- 
r e m  performance. 

Preopzrationel monitodng cletemines 
operational rnoriiroring requiremenrs. 
Operational aonitoring stabs reevaluated 
on periodic basis. 

Mqjority of LLW TSD operational 
facikies hex environmcnte! monitoring 
prcgrams desigczC io detect significant 
cha~ges  that : m y  compromise 
perfom.ar,ce so coxes?ive acTions may be 
imp1ernen:ed. 

Sce k.{ i). 

See k.( I ). 

See k.( l ) .  

LLW nanagerrient :.ctivi:ies BE being 
pciformed und-r an active QA program. 
However, slgnificm: upgrades to this 
prograrn must be made in accordance 
with applicable elements of ANSYASiVE 
NQA-I and DOE Order 5700.6B. 

Continue to bring all LLW wasie 
managment activities irrto compliance. 
New facilities will be brought on-iine 
wkh NQA-I QA programs in-@sce. 

FY 1994 Sec k.( 1) .  

? 
c 

See k.(l). FY 1494 

See k(1). FY 1994 

FY 1994 WOK NA 



DOE Order 5820.2A, Chapter 111 (continued) 

Estimated cost 

Expense Capital 

Completion 
date 

Recjuirement'Skts Current practice Current plans 

rn. Kccords and Reports 

( I )  Partial Compliance OKNL maintains a record keeping Upgrade data system to increase FY 1994 500K 400K 
system that documents waste was 
properly classified, treated, stored, 
shipped, or disposed of. 

reliability and retrievability of data. 

(2) Cornp!iance Waste manifests accompany all waste 
packages from initiai generation to final 
disposition and contain the information 
necessary to determine adherence with 
WAC for TSD activities. 

Implemented FY 1393 See d.(l). 

Total 13M 11.4M 

Source: Reprinted and updated from J. S. Baldwin et ai., Oak Ridge National Laboratory lmplemeniation Plan for DOE Order 5820.2A, ORNLRM-I 1166, 
Martin Marietta Energy Systems, Oak Ridge National Laboratory, April 1989. 
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DOE Order 5820.2A, Chapter V (continued) 

Requirementistatus Current practice 
Estimated cost 

Emense Canital 

Current glans Completion 
datz 

b. Facility Design 

(1) Compliance All new facilities at ORNL are designed Continue current practices. 
with decontamination and 
decommissioning activities taken into 
cnnsideration, New facilities are designed 
and constructed according to applicable 
requirements of DOE 6430. I 

c. Post-Operational Activities 

(1) Compliance Methodologies and procedures are in Continue current practices. 
place for identifying contaminated 
facilities and evaluating potential reuse or 
recovery of real property. 

(2) Compliance Inactive facilities are evaluated for Continue current practices. 
acceptance through set standards and 
practices. Adequate maintenance and 
surveillance is performed before 
decontamination and decommissioning. 

d. Decommissioning Project Activities 

(1) Partial Compliance O W L  collects characterization baseline Continue cumnr practices. 
data to fulfill NEPA, RCRA, CERCLA, 
SARA, and detaikd engineering 
requirements. 

(2) Partial Compliance OTchr'L has submirted a RCR4 Facilig See d.(l). 
Assessment (=A) to proper federal 
agencies. Conduct environmental reviews 
when required. 

( 3 )  Partial Compliance Decommissioning Project Plans are See d.(l). 
prepared for approval by appropriate 
program ofices. 

NA NA NA 

NA NA XA 

See a.(3). 11.7M See a.(4). 

FY 2019 1800-M inc. 

See d.(l). 

See &(I). 
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WAS EWrS 

This appendix addresses the p r ~ n ~ i p a ~  ~ o c ~ ~ ~ i 6 n ~ t ~ o n  requirements as identitied in 
DOE Order 582 .2A. The original appendix was p r ~ ~ i ~ 6 d  in the ORNL 
for DOE Order 5820.2A and will be  date^ annually and included in t 
~ ~ n a ~ e m ~ n t  Han- The format of the original appendix laas heen maintained for comparison 
purposes; revisions are denoted in the right-haid margin. Reporting i s  limited to documents 
issued in the previous fiscal year unless the most recent revision of  an existing document 
was issued earlier. 

(1) Sect. 2.Q-High-Eevel Waste 

Not applicable to ORNL. 

(2) Sect. 3.GTransuranic Waste 

(a) Sect. 3.2.c.3. Cite the Transuranic Waste Ckrtification Plan and dates of issue. If not 
issued, give schedule for preparation, 

5 .  €1. Smith et al., Oak Ridge National Laboratory Transuranic Waste Certiycutiorr Progam, 
ORNL/TM-10322&2, August 1990. R 

M. W. TuH, Waste Acceptance Criteria f i r  Transuranic Waste ,riim Nuclear F ~ e l  Services, 
h e . ,  WM-WMCO-202, January 21, 1991. 

(b) Sects. 3.2.g and 3.2.h. Cite the closure plan for interim storage facilities. If not issued, 
give schedule for preparation. 

RCM Closure Plan, Transuranic Retrievable Drum Storage Facility, ~~~~l~~~~~ 7826, Oak 
Ridge National Laboratoiy (TN 1 890090003), prepared by International Technology 
Corporation for Environmental Compliance and Documentation Section, Martin Marietta 
Energy Systems, Oak Ridge National Laboratory, September 1991. 

RCRA Closure Plan, Trunsurunic Retrievable Drum Storage Facility, Building 7834, Oak 
Ridge National Laboratory (7N 189009000~~, prepared by International Technology 
Corporation for Environmental Compliancc and Documentation Section, Martin Marietta 
Energy Systems, Oak Ridge National Laboratory, September 199 1. 

Environmental Compliance and Health Protection Division, Part B RCR.4 Permit Application 
.for Existing Remote-Handled Transuranic Concrete Cask Storage Faciliiy, Building 7855, 
Rev. 1, Martin Marietta Energy Systems, Oak Ridge National Laboratory, June 1989. 

(c) Sect. 3.2.i. Index major documentation developed under the Buried Transuranic- 
Contaminated Waste Program. Show schedule for preparation of documents in the 
current fiscal year. 

B-3 
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J. R. ‘I’rabalka, Buried TRU Waste and TRU-Contarninuted Soils and O W L  Remedial Action 
Program Sites; Program Strategy and Long-Range Planning, ORNLIMP-8, July I98 7. 

Buried 1‘H U Wus& and TR U-Coritamirrcpted Soils at Oak Ridge National Laboratory, 
ORM,/LM’-24, September 1987. 

(3) Sect, 4.ds-Low-Level Waste 

(a) Sect. 4.2.b. 1. Citc documentation on radiological performance assessment of disposal 
facilities. If not issued, provide schedule for preparation in Sect. c. (3) of the Waste 
Management Plan. 

Performance Assessrnerzt for Conliming and Future Operations at SWSA 6, draft, 
Martin Marietta Energy Systems, Oak Ridge National Laboratory, September 1996). 

(b) Sect. 4.2.e.l. Cite Waste Acceptance Criteria for each LLW treatment, storage, and 
disposal facility. List anticipated additioiis to this list for the fiscal year. 

Internal Correspondence, Warehousing of Wastes, W. la. Golliher, July 12, 1988, 
Attachment: Waste Acceptaxice Criteria for Storage, (K-25 Building) 

Waste Acceptance Criteria for Radioactive Solid Waste Disposal ai SWSA 6, 
WM-WMCO-203, July 1, 1991. R 

(c) Sect. 4.23.3. Report the status of audits of certitlcatiotn activities by operators of 
disposal facilities. Report status of follow-up reports. 

M. W. Tull, et al., Oak Ridge National Laboratory Waste C’ertiJicatian Program Plaro for 
Solid Low-Level Radioactive Waste, draft, ORNLITM- 1 1600, August 1990. 

(d) Sect. 4.2.g.2. List docurnent(s) forecasting waste to be shipped by generators to off-site 
disposal facilities. 

No documents were prepared this fiscal year. 

(e) Sect. 4.2 i.4. List reports jerstifyirng on-site disposal of waste exceeding Class C limits 
Such disposal cases anticipated for tlie next year should be forecast. 

No GTCC waste was disposed at OKNL this fiscal year. 

(f) Sect. 4.2.i.8. Cite major NEPA documentation siipporting selection of any new disposal 
sites. Give schdule of preparation for appropriate documeiltation for the next year. 

A preliminary draft EIS was prepared by NlJS Corporation for DOE-OKO. This document 
was issued for comnnent iil October 1993. It addresses waste managcnlent activities on the 
ORR. ’The draft EIS includes siting of proposed new T,I,W Facilities. R 

(g) Sect. 4.2,j.l. Cite ~ lnsu rc  plans for LLW disposal sites and da.tes of issue. Give 
sclneduk of preparation for anticipated reports. 
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Closure Plan Revision for Solid Waste Storage Area 6, draft, Lee Wan & Associates, Inc., 
April 1991. R 

(4) Sect. 6.0--Decommissioning of Radioactively Contaminated Facilities 

(a) Sect. 6.2.a.l. Cite field organization documentation where the complete listing and the 
jurisdictional program responsibility for all contaminated facilities i s  recorded. 

T. W. Bunvinkle, et al., Maintenance and Surveillance Plan for  the O W L  Surplus Facilities 
Management Program and Defense Facilities Decommissioning Program FY 1990-1 999, 
ORNLRAP-5 I, January 1989. 

Memorandum, Troy E. Wade I1 to Theodore J. Garrish, James F. Decker, and Joe La Grone; 
Subject: Approval of Memorandum of Agreement Concerning Management of ORNL 
Remedial Action Program, dated May 16, 1988. 

(b) Sect. 6.2.c. 1. Cite the post-operational documentation that records the potential for 
reuse and recovery of materials and equipment and the schedule for decommissioning 
contaminated facilities. 

T. W. Bunvinkle et al., The O W L  Surplus Facilities Management Program Long-Range 
Plan Revision I, ORNL/TM-S957/Rl, draft, June 1987. 

(c) Sect. 6.2.d.3 List Decommissioning Project Plans and date of issue. Show schedule for 
preparation of plans in the current fiscal year. 

T. E. Myrick, R.W. Schaich and J. R. DeVore, Metal Recovery Facility Decommissioning 
Project Plan-April 1984, ORNL/TM-9018, April 1984. 

T. E. Myrick, R. W. Schaich and F. W. Williams, Fission Product Development Laboratory 
Cell Decommissioning Project Plan-August 1983, OltWLITM-8779, August 1983. 

Storage Garden (3033) Decommissioning Project Plan, December 1990. 

Metal Recovery Facility Cell G Decontamination Project Plan, December 1991 

(d) Sect. 6.2.d.5. List final radiological and chemical survey reports and project final 
reports, and show dates of issue. Show anticipated additions to this list for the coming 
year. 

R. W. Schaich, Final Report on the Decontaniination of the Curitmi Fabrication Facility, 
ORNL/TM-8276, December 1983. 

3033 Storage Garden Decommissioning Project: Final Report, ORNLWWNr-3, May 1990. 









Current operational status of Oak Ridge National Laboratory waste treatment, storage, and disposal facilities 

A. Treatment facilities 

Facility Waste treated 
Type of 

treatment 
RCRA permit status" Plans for hture 

Building 7860 Liquid low-level 'Inactive Interim status 
(New Hydrofracture waste 
Facility-surface 
facilities) 

Scheduled for RCRA ciosure in FY 1994 

Building 7667 Explosive chemicals Detonation Interim status; Part B Continue to operate 
permit application 
submitted to the TDEC 
in 1989 

Building 7559B Reactive chemicals Inactive Interim status Scheduled €or RCRA closure in FY 1994 

3. Storage hcilities 

? w 
Facility 

Waste currently 
stored 

Type of storage 
RCRA Formal 
permit WAC ir! Plans for future 
statusa placeb 

Permitted Current 
capacity inventory 

Hazardous Waste 
Builduig 7507 Polychlorinated Temporary staging 31,230 L 52,882 L Interim status Yesd Move PCB oil staging to 

biphenyl (PCB) budding (8,250 galj (13,970 gal)' Building 7652 Annex. 
oils (dmm) (150 drums) (254 drums) Part B permit application 

has been submitted for 
approval 

Building 765 1 Recyclable oils Temporay staging 26,649 L 9,274 L -&rim status Yesd Continued use for oil 
(drum) building (7,040 gal) (2,450 gal)' storage through Decembei 

(128 drums) (44 drums) 1993 

Building 7652 Bulk soiidsiliquid Temporary staging 57,254 L 47,128 L Part B permitted Yes' Continue to operate for 
(dmm) building (15,125 gal) (12,540 gal)' foreseeable hrure 

(275 drums) (228 drums) 

Building 7653 Lab-pack chemicals Temporary staging 26,025 L 9,387 L Interim SWUUS; yesd Continue to operate fo: 
(small container) building (6,875 gal) (2,480 gal)" Part B to be fOmX!Gabk future 

(125 drums) (45 drums) resubmitted 
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Current operational status of Oak Ridge National Laboratory waste treatment, storage, and disposal facilities (Continued) 

B. Storage Jucilities 

Facility 
RCRA Formal 
permit 
status" place" 

WAC in Plans for future 
Pemiitted Current 
capacity inveniory 

Waste Type of storage 
stored 

7823D 

7823B 

7856 

LWSP I1 

7878A 

Building 7879 

7823A 

7827 

Drums (LLW) Long-term building 

Drums (LLW) Long-term building 

Casks (solidified Long-term pad 
LLLW) 

Casks (solidified Long-term pad 
LLLW) 

Drums and boxes Long-term building 

Solid low-Level Temporary staging 
waste (SLL'LV) building 
(drum/box) 

Spent nuclear fuel 8 stainless steel 
we115 

Spent nuclear 54 stainless steel 
&el, x d e d  rivells 
sources, arid 
other irradiated 
material 

480 drums 
102 m' 

(3,600 ft3) 

1,000 drums 
212 m3 

(7,500 ft') 

160 casks 
838 m3 

(29,600 e) 
I00 casks 
524 m3 

(18,500 rt') 

600 boxes 
1,700 m3 

(60,000 ft3) 

560 m3 
(20,000 f?) 

480 drums NA 
102 m3 

(3,600 A3) 

21 1 drunls NA 
45 m3 

(1,582 ft') 

121 casks NA 
634 m3 

(22,385 fi3) 

0 casks N.4 

NA 

NA" Part B submitted 

1.2 m3 Wo 
(43 ft') 

full 

6.5 m3 Nu 
(234 ft3) 

No Continued storage 

NO Conrinued storage 

No Continued storage 

? 
vl 

N o  Btgin storage in FY I994 

No Begin storage in 1993; 
continue to operate for 
foreseeable future 

Y c P  Continue to operate for 
foreseeable hture 

No Continue to store waste 
until DOE develops 
policy for disposing of 
spent nuclear fuel 

No Continue to sme  waste 
until DOE develops a 
policy for disposing of 
spent nuclear fuel and 
other special case waste 
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Current operational status of oak Ridge National Laboratory waste treatment, storage, arid disposal facilities (CONtinMed) 

B. Storage facilfties 

Facility 
Permitted 
capacity 

K C M  Fomal 

statusa placeb 

Current 
inventory pennit WAC in Plans for future 

None Interim status NO Building upgrade in Building 7842 None Long-term building 1,200 drums 
255 rnJ 

(9,000 ft3) 
progress, expect srorage 
to begin seccnd quarter 
FY 1994 

Building 7878 None Long-term building 960 drums None Interim status NO Building upgrade in 

to start fust quarter 
FY 1994 

204 Ill3 progress, expect storage 
(7,200 fi3) 

0 
3001 Canal Presumed TRU Long-term tank 45,708 L 946 L interim status No Cotnplcted RCR.4 closure 4 

Liquid TRU waste 

(20,000 gal) (250 gal) 

C. Dispusul 

Facility Wasti: Type of disposal Capacity Current Formal WAC 
Plans for hture  

disposal inventory in placeb 

Solid Waste SLEW Near-surface disposal in j 
Storage Area 6 engineered disposal unils 

(is,, turnulus, silos, and 
WGllS) 

3 Yes' Continue to operate until 
RCWCERCLA closure 
begins (currently scheduled 
for December 1993) 

Tumulus I SLLThr (boxes) Permanent 

Tumulus II SLLW (boxes) Permanent 

I W  Ik SLLW (boxes) Permanent 

598 m3 598 m3 Yes 
(21,120 R3> (221,120 ft'j 

788 m3 785 rn3 Yes 
(27,840 ft3> (27,840 f?) 

881 rn3 881 m3 Yes 
(31,104 f t3 )  (31,104 pj 





1. 
2. 
3. 
4. 
5 .  
6. 
7. 
8. 
9. 

10. 
11. 
12. 

13-27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 

37-39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 

T. J. AbraharPl 
P. E. Arakawa 
J. S. Baldwin 
H. M. Rraunstein 
T. W. Burwinkle 
P. J. Campbell 
J. A. Chapman 
A. D. Clay 
D. E. Coffey 
G .  R. Cunningham 
N. S. Dailey 
S. M. Depaoii 
D. L. Daugherty 
K. G. Edgernon 
D. M. Ferren 
M. K. Ford 
J. R. Forgy, Jr. 
A. F. Frederick 
C. E. Frye 
H. R. Gaddis 
S. B. Garland III 
J. K. Gilpin 
D. F. Hall 
H. Hall 
L. V. Hamilton 
F. R. Hodges 
J. H. Hooyman 
S. C .  Howard 
R. J. Hydzik 
L. S. Jones 
C .  M. Kendrick 
T. E. Kent 
F. C. Kornegay 
J. P. Lankford 
N. J. Lowe 
J. J. Maddox 
C. A. Manrod 
R. C. Mason 

5 5 .  
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63 I 

64. 
65-79. 

80. 
81. 
82. 
83. 

84-85. 
86. 
87. 
88. 
89. 
90. 

9 l--92. 
93. 
94. 
95. 

96-100. 
101. 

102-103. 
104. 
105. 
106. 
107. 
108. 
109. 
110. 
111. 
112. 

113-114. 
115. 

B. C. McClelland 
L. E. McNeese 
J. E. Meador 
I,. J. Mezga 
S. R. Michaud 
M. E. Mitchell 
J. B. Murphy 
C .  E. Nix 
R. C. Orrin 
J. R. Parott, JP. 
R. E. Pudelek 
S. H. Reece 
S. M. Robinson 
P. H. Roush 
S. T. Rude11 
T. F. Scanlan 
F. .I. Schultz 
C ,  B. Scott 
B. V. Shelton 
L. R. Simmons 
R. C. Stewart 
L. E. Stratton 
J. H. Swanks 
F. J. Sweeney 
J. R. Trabalka 
M. W. Tu11 
D. W. Turner 
J. W. Turner 
S. D. Van Hoesen 
D. M. Wasserman 
L. C. Wesley 
C. Whitmire, Jr. 
W. C. Yee 
ORNL Patent Office 
Central Research Library, ORNL 
K-25 Library 
Y-12 Technical Division Library 
ORNL Laboratory Records 
ORNL Laboratory Records-RC 

EXTERNAL DISTRIBUTION 

116. W. M. Belvin, Laboratory Operations Branch, U.S. Department of Energy, Oak Ridge 
Operations Officb, P.O. Box 2001, Oak Ridge, Tennessee 37831 

117. H. W. Hibbits, Environmental Protection Division, U S .  Department of Energy, Oak 
Ridge Operations Office, P.O. Box 2001, Oak Ridge, Tennessee 37831-8738 

118-120. D. R. Underwood, US.  Department of Energy, Oak Ridge Operations Office, Waste 
Management Division, P.O. Box 2001, Oak Ridge, Tennessee 3783 1-8620. 

121-122. Office of Scientific and Technical Information, U.S. Department of Energy, P.O. Box 62, 
Oak Ridge, Tennessee 37831. 




