


                   Cover Image:	 Photography, Creative Media			 
					   
                   Cover Design:	 Jane Parrott					   
	 Graphics, Creative Media�

Communications & External Relations
Oak Ridge National Laboratory

                   Cover Image:	 Photography, Creative Media			 
					   
                   Cover Design:	 Jane Parrott					   
	 Graphics, Creative Media�

Communications & External Relations
Oak Ridge National Laboratory



 
DOE/ORO/2327 

 
 
 

Oak Ridge Reservation Annual Site Environmental Report for 2009 
 
 

on the World Wide Web 
http://www.ornl.gov/sci/env_rpt/ 

 
 

Project director 
Joan Hughes 

 
Project coordinator 
Sharon Thompson 

 
Technical coordinators 

 
 Wayne McMahon Joan Hughes Mike Coffey 
Y-12 National Security Complex Oak Ridge National Laboratory East Tennessee Technology Park 

 
 Electronic publishers Coordinating editors Graphic artists 
 Brenda Walker Walter Koncinski Sherri Cotter, Cindy Johnson, 
 Sandi Lyttle Debbie Stevens Judy Neeley, Jane Parrott 
  Melissa Sherrod 

 
 

Project manager, DOE-ORO 
David Page 

 
 
 

September 2010 
 
 
 

Prepared by 
Oak Ridge National Laboratory 

P.O. Box 2008, Oak Ridge, TN 37831-2008 
Managed by UT-Battelle, LLC, 

for the Department of Energy under Contract No. DE-AC05-00OR22725 
and by 

the Y-12 National Security Complex 
Oak Ridge, TN 37831-8169 

Managed by B&W Technical Services Y-12 L.L.C. 
for the Department of Energy under Contract No. DE-AC05-00OR22800 

and by 
East Tennessee Technology Park 

P.O. Box 4699, Oak Ridge, TN 37831-4699 
Managed by Bechtel Jacobs Company LLC 

for the Department of Energy under Contract No. DE-AC05-98OR22700 





 

iii 

Contents 
  
 
 Page 
 
List of Figures .......................................................................................................................................  ix 
 
List of Tables ........................................................................................................................................  xv 
 
Acronyms and Abbreviations ...............................................................................................................  xix 
 
Units of Measure and Conversion Factors ............................................................................................  xxv 
 
Acknowledgments .................................................................................................................................  xxvii 
 
1.  Introduction to the Oak Ridge Reservation ....................................................................................  1-1 

1.1  Background ...........................................................................................................................  1-1 
1.2  History of the Oak Ridge Reservation ..................................................................................  1-2 
1.3  Site Description .....................................................................................................................  1-2 

1.3.1 Location and Population ..........................................................................................  1-2 
1.3.2 Climate .....................................................................................................................  1-2 
1.3.3 Regional Air Quality ................................................................................................  1-5 
1.3.4 Surface Water ...........................................................................................................  1-5 
1.3.5 Geological Setting ....................................................................................................  1-6 
1.3.6 Natural, Cultural, and Historic Resources ................................................................  1-7 

1.4  DOE Offices and Sites ..........................................................................................................  1-14 
1.4.1 The DOE Oak Ridge Office .....................................................................................  1-14 
1.4.2 The National Nuclear Security Administration Y-12 Site Office ............................  1-14 
1.4.3 Oak Ridge National Laboratory ...............................................................................  1-14 
1.4.4 The Y-12 National Security Complex ......................................................................  1-15 
1.4.5 East Tennessee Technology Park .............................................................................  1-16 
1.4.6. Environmental Management Waste Management Facility ......................................  1-16 
1.4.7 Oak Ridge National Environmental Research Park .................................................  1-17 
1.4.8 Oak Ridge Institute for Science and Education ........................................................  1-18 
1.4.9 The National Nuclear Security Administration Office of Secure  

Transportation, Agent Operations Eastern Command ..............................................  1-18 
1.5  References .............................................................................................................................  1-18 

 
2.  Compliance Summary and Community Involvement ....................................................................  2-1 

2.1  Laws and Regulations ...........................................................................................................  2-1 
2.2  Release of Property ...............................................................................................................  2-1 
2.3  External Oversight and Assessments ....................................................................................  2-5 
2.4  Emergency Reporting of Spills and Releases .......................................................................  2-7 
2.5  Notices of Violations and Penalties ......................................................................................  2-7 
2.6  Community Involvement ......................................................................................................  2-8 

2.6.1 Public Comments Solicited ......................................................................................  2-8 
2.6.2 Oak Ridge Site Specific Advisory Board .................................................................  2-8 
2.6.3 DOE Information Center ..........................................................................................  2-9 



Oak Ridge Reservation 

 
iv 

 

3.  East Tennessee Technology Park ...................................................................................................  3-1 
3.1 Description of Site and Operations .......................................................................................  3-1 
3.2 Environmental Management System ....................................................................................  3-2 

3.2.1 Environmental Stewardship Scorecard ....................................................................  3-3 
3.2.2 Environmental Compliance ......................................................................................  3-3 
3.2.3 Environmental Aspects/Impacts ...............................................................................  3-4 
3.2.4 Environmental Performance Objectives and Targets ...............................................  3-4 
3.2.5 Implementation and Operations ...............................................................................  3-6 
3.2.6 Pollution Prevention/Waste Minimization ...............................................................  3-6 
3.2.7 Competence, Training, and Awareness ....................................................................  3-7 
3.2.8 Communication ........................................................................................................  3-7 
3.2.9 Benefits and Successes of EMS Implementation .....................................................  3-7 
3.2.10 Management Review ................................................................................................  3-8 

3.3 Compliance Programs and Status ..........................................................................................  3-8 
3.3.1 Environmental Permits .............................................................................................  3-8 
3.3.2 Notices of Violations and Penalties..........................................................................  3-11 
3.3.3 Audits and Oversight ................................................................................................  3-11 
3.3.4 National Environmental Policy Act/National Historic Preservation Act .................  3-11 
3.3.5 Clean Air Act Compliance Status ............................................................................  3-12 
3.3.6 Clean Water Act Compliance Status ........................................................................  3-12 
3.3.7 Safe Drinking Water Act Compliance Status ...........................................................  3-13 
3.3.8 Resource Conservation and Recovery Act Compliance Status ................................  3-13 
3.3.9 RCRA Underground Storage Tanks .........................................................................  3-13 
3.3.10 Comprehensive Environmental Response, Compensation,  

and Liability Act Compliance Status........................................................................  3-13 
3.3.11 Toxic Substances Control Act Compliance Status ...................................................  3-14 
3.3.12 Emergency Planning and Community Right-to-Know Act  

Compliance Status ....................................................................................................  3-15 
3.4 Air Quality Program..............................................................................................................  3-16 
3.5 Water Quality Program .........................................................................................................  3-26 

3.5.1 ETTP NPDES Permit History ..................................................................................  3-26 
3.5.2 Surface Water Monitoring ........................................................................................  3-62 

3.6 Biological Monitoring ...........................................................................................................  3-65 
3.7 Quality Assurance Program ..................................................................................................  3-72 

3.7.1 Integrated Assessment and Oversight Program ........................................................  3-76 
3.8 Environmental Management Activities .................................................................................  3-77 

3.8.1 Waste Management Activities ..................................................................................  3-77 
3.8.2 Environmental Restoration Activities ......................................................................  3-78 
3.8.3 Reindustrialization ...................................................................................................  3-79 

3.9 ETTP Groundwater ...............................................................................................................  3-80 
3.9.1 ETTP Groundwater Monitoring ...............................................................................  3-80 
3.9.2 Exit Pathway Monitoring Results ............................................................................  3-82 

3.10 References .............................................................................................................................  3-84 
 
4.  The Y-12 National Security Complex ............................................................................................  4-1 

4.1  Description of Site and Operations .......................................................................................  4-1 
4.1.1 Mission .....................................................................................................................  4-1 
4.1.2 Transformation .........................................................................................................  4-1 

4.2  Environmental Management System ....................................................................................  4-3 
4.2.1 Integration with Integrated Safety Management System .........................................  4-3 
4.2.2 Policy........................................................................................................................  4-4 



Annual Site Environmental Report 

 
v 

4.2.3 Planning ....................................................................................................................  4-4 
4.2.4 Implementation and Operation .................................................................................  4-7 
4.2.5 Checking ..................................................................................................................  4-10 
4.2.6 EMS Performance ....................................................................................................  4-10 
4.2.7 Awards and Recognition ..........................................................................................  4-17 

4.3  Compliance Status .................................................................................................................  4-19 
4.3.1 Environmental Permits .............................................................................................  4-19 
4.3.2 NEPA/NHPA Assessments ......................................................................................  4-19 
4.3.3 Clean Air Act ...........................................................................................................  4-24 
4.3.4 Clean Water Act and Aquatic Resources Protection ................................................  4-24 
4.3.5 Safe Drinking Water Act ..........................................................................................  4-26 
4.3.6 The Resource Conservation and Recovery Act ........................................................  4-27 
4.3.7 RCRA/CERCLA Coordination ................................................................................  4-29 
4.3.8 Toxic Substances Control Act ..................................................................................  4-29 
4.3.9 Preventing Spills and Reporting Spills/Releases ......................................................  4-29 
4.3.10 Audits and Oversight ................................................................................................  4-32 

4.4  Air Quality Program..............................................................................................................  4-33 
4.4.1 Construction and Operating Permits ........................................................................  4-34 
4.4.2 Ambient Air..............................................................................................................  4-41 

4.5  Surface Water Program .........................................................................................................  4-45 
4.5.1 NPDES Permit and Compliance Monitoring ...........................................................  4-45 
4.5.2 Radiological Monitoring Plan and Results ...............................................................  4-46 
4.5.3 Storm Water Pollution Prevention ...........................................................................  4-50 
4.5.4 Flow Management (or Raw Water) ..........................................................................  4-52 
4.5.5 Y-12 Complex Ambient Surface Water Quality ......................................................  4-52 
4.5.6 Industrial Wastewater Discharge Permit ..................................................................  4-52 
4.5.7 Quality Assurance/Quality Control ..........................................................................  4-53 
4.5.8 Biomonitoring Program ............................................................................................  4-54 
4.5.9 Biological Monitoring and Abatement Programs ....................................................  4-55 

4.6  Groundwater at the Y-12 Complex .......................................................................................  4-57 
4.6.1 Hydrogeologic Setting .............................................................................................  4-59 
4.6.2 Well Installation and Plugging and Abandonment Activities ..................................  4-61 
4.6.3 CY 2009 Groundwater Monitoring ..........................................................................  4-62 
4.6.4 Y-12 Groundwater Quality .......................................................................................  4-63 
4.6.5 Quality Assurance ....................................................................................................  4-83 

4.7  Remedial Action and Waste Management ............................................................................  4-83 
4.7.1 Upper East Fork Poplar Creek Remediation ............................................................  4-83 
4.7.2 Time-Critical Removal Actions Planned..................................................................  4-84 
4.7.3 Waste Management ..................................................................................................  4-84 
4.7.4 Wastewater Treatment ..............................................................................................  4-85 

4.8  References .............................................................................................................................  4-85 
 
5.  Oak Ridge National Laboratory .....................................................................................................  5-1 

5.1  Description of Site and Operations .......................................................................................  5-1 
5.1.1 Mission .....................................................................................................................  5-1 

5.2  Environmental Management Systems ...................................................................................  5-3 
5.2.1 UT-Battelle EMS ......................................................................................................  5-4 
5.2.2 Environmental Management System for the TRU Waste Processing Center ..........  5-18 

5.3  Compliance Programs and Status ..........................................................................................  5-19 
5.3.1 National Environmental Policy Act/National Historic Preservation Act .................  5-19 
5.3.2 Clean Air Act Compliance Status ............................................................................  5-24 
5.3.3 Clean Water Act Compliance Status ........................................................................  5-24 



Oak Ridge Reservation 

 
vi 

5.3.4 Safe Drinking Water Act Compliance Status ...........................................................  5-25 
5.3.5 RCRA Compliance Status ........................................................................................  5-25 
5.3.6 RCRA Underground Storage Tanks .........................................................................  5-26 
5.3.7 Comprehensive Environmental Response, Compensation,  

and Liability Act Compliance Status........................................................................  5-27 
5.3.8 Toxic Substances Control Act Compliance Status ...................................................  5-27 
5.3.9 Emergency Planning and Community Right-to-Know Act Compliance Status .......  5-28 

5.4  Air Quality Program..............................................................................................................  5-29 
5.4.1 Construction and Operating Permits ........................................................................  5-29 
5.4.2 NESHAP for Asbestos .............................................................................................  5-30 
5.4.3 ORNL Radiological Airborne Effluent Monitoring .................................................  5-30 
5.4.4 Stratospheric Ozone Protection ................................................................................  5-40 
5.4.5 Ambient Air..............................................................................................................  5-40 

5.5  ORNL Water Quality Program .............................................................................................  5-41 
5.5.1 Treatment Facility Discharges ..................................................................................  5-43 
5.5.2 Residual Bromine and Chlorine Monitoring ............................................................  5-46 
5.5.3 Cooling Tower Blowdown Monitoring ....................................................................  5-46 
5.5.4 Radiological Monitoring ..........................................................................................  5-50 
5.5.5 Total Mercury and Methylmercury ..........................................................................  5-53 
5.5.6 Ambient Dry and Wet Weather Monitoring .............................................................  5-60 
5.5.7 Stormwater Surveillances and Construction Activities ............................................  5-61 
5.5.8 Biological Monitoring ..............................................................................................  5-62 
5.5.9 PCBs in the WOC Watershed ..................................................................................  5-64 
5.5.10 Oil Pollution Prevention ...........................................................................................  5-67 
5.5.11 Surface Water Surveillance Monitoring ...................................................................  5-68 
5.5.12 Sediment Monitoring................................................................................................  5-70 

5.6  Groundwater Protection Program .........................................................................................  5-71 
5.6.1 DOE-EM Groundwater Monitoring .........................................................................  5-74 
5.6.2 Office of Science Groundwater Monitoring .............................................................  5-75 

5.7  U.S. Department of Agriculture/Tennessee Department of Agriculture ...............................  5-82 
5.8  Quality Assurance Program ..................................................................................................  5-82 

5.8.1 Work/Project Planning and Control .........................................................................  5-82 
5.8.2 Personnel Training and Qualifications .....................................................................  5-83 
5.8.3 Equipment and Instrumentation ...............................................................................  5-83 
5.8.4 Assessment ...............................................................................................................  5-83 
5.8.5 Analytical Quality Assurance ...................................................................................  5-84 
5.8.6 Data Management and Reporting .............................................................................  5-84 
5.8.7 Records Management ...............................................................................................  5-84 

5.9  Environmental Management Activities at ORNL .................................................................  5-85 
5.9.1 Tank W1-A Remediation Planned ...........................................................................  5-85 
5.9.2 Decommissioning of Non-Reactor Facilities ...........................................................  5-85 
5.9.3 Initiation of Demolition Plans for Building 3026 C&D ...........................................  5-85 
5.9.4 Planning for Demolition of “2000 Complex” Facilities ...........................................  5-86 
5.9.5 Bethel Valley Burial Grounds Remediation .............................................................  5-86 
5.9.6 Soil and Sediment Remediation ...............................................................................  5-86 

5.10  ORNL Waste Management ...................................................................................................  5-86 
5.10.1 ORNL Wastewater Treatment ..................................................................................  5-86 
5.10.2 ORNL Newly Generated Waste Management .........................................................  5-87 
5.10.3 TRU Waste Processing Center .................................................................................  5-88 

5.11  References .............................................................................................................................  5-88 
 



Annual Site Environmental Report 

 
vii 

6.  ORR Environmental Monitoring Program .....................................................................................  6-1 
6.1  Meteorological Monitoring ...................................................................................................  6-1 

6.1.1 Description ...............................................................................................................  6-1 
6.1.2 Meteorological Impacts on Modeling Results ..........................................................  6-3 

6.2  External Gamma Radiation Monitoring ................................................................................  6-3 
6.2.1 Data Collection and Analysis ...................................................................................  6-3 
6.2.2 Results ......................................................................................................................  6-3 

6.3  Ambient Air Monitoring .......................................................................................................  6-4 
6.3.1 ORR Ambient Air Monitoring .................................................................................  6-5 
6.3.2 Results ......................................................................................................................  6-6 

6.4  Surface Water Monitoring ....................................................................................................  6-6 
6.4.1 ORR Surface Water Monitoring ..............................................................................  6-6 
6.4.2 Results ......................................................................................................................  6-6 

6.5  Food ......................................................................................................................................      6-6 
6.5.1 Vegetables ................................................................................................................  6-8 
6.5.2 Milk ..........................................................................................................................  6-8 

6.6  Fish .......................................................................................................................................    6-12 
6.6.1 Results ......................................................................................................................  6-13 

6.7  White-Tailed Deer .................................................................................................................    6-15 
6.7.1 Results ......................................................................................................................  6-15 

6.8  Fowl ......................................................................................................................................    6-15 
6.8.1 Waterfowl Surveys—Canada Geese ........................................................................  6-15 
6.8.2 Turkey Monitoring ...................................................................................................  6-16 

6.9  Quality Assurance .................................................................................................................  6-16 
6.10  References .............................................................................................................................  6-17 

 
7. Dose  .............................................................................................................................................  7-1 

7.1  Radiation Dose ......................................................................................................................  7-1 
7.1.1 Terminology .............................................................................................................  7-1 
7.1.2 Methods of Evaluation .............................................................................................  7-2 
7.1.3 Current-Year Summary ............................................................................................  7-14 
7.1.4 Five-Year Trends ......................................................................................................  7-14 
7.1.5 Potential Contributions from Non-DOE Sources .....................................................  7-14 
7.1.6 Doses to Aquatic and Terrestrial Biota ....................................................................  7-15 

7.2  Chemical Dose ......................................................................................................................  7-18 
7.2.1 Drinking Water Consumption ..................................................................................  7-18 
7.2.2 Fish Consumption ....................................................................................................  7-19 

7.3  References .............................................................................................................................  7-21 
 
Appendix A. Errata ...............................................................................................................................  A-1 
 
Appendix B. Glossary ...........................................................................................................................  B-1 
 
Appendix C. Climate Overview for the Oak Ridge Area .....................................................................  C-1 
 
Appendix D. Reference Standards and Data for Water ........................................................................  D-1 
 
Appendix E. National Pollutant Discharge Elimination System Noncompliance  

Summaries for 2009 .......................................................................................................................  E-1 
 



Oak Ridge Reservation 

 
viii 

Appendix F. Radiation ..........................................................................................................................  F-1 
 
Appendix G. Chemicals ........................................................................................................................  G-1 
 
 
 
 



 

 
ix 

Figures 
 

 
Figure Page 
 
1.1. Location of the city of Oak Ridge. .........................................................................................  1-3 
1.2. The Oak Ridge Reservation. ..................................................................................................  1-3 
1.3. Population by county in the ten-county region surrounding the Oak Ridge Reservation. .....  1-4 
1.4. Locations and populations of towns nearest to the Oak Ridge Reservation. .........................  1-5 
1.5. Vertical relationships of flow zones of the Oak Ridge Reservation:  

estimated thicknesses, water flux, and water types. ...............................................................  1-7 
1.6. Oak Ridge Reservation wetlands. ..........................................................................................  1-8 
1.7. The Oak Ridge National Laboratory. .....................................................................................  1-14 
1.8. Y-12 National Security Complex. ..........................................................................................  1-15 
1.9. East Tennessee Technology Park. ..........................................................................................  1-16 
1.10. The Oak Ridge National Environmental Research Park covers about  

8000 hectares (19,760 acres) on the reservation. ...................................................................  1-17 
 
3.1. East Tennessee Technology Park. ..........................................................................................  3-2 
3.2. Pollution prevention recycling activities at ETTP related to solid waste reduction. ..............  3-3 
3.3. BJC EMS key elements. .........................................................................................................  3-5 
3.4. TSCA Incinerator. ..................................................................................................................  3-15 
3.5. Dose from TSCA Incinerator operations. ...............................................................................  3-17 
3.6. ETTP ambient air monitoring station locations. .....................................................................  3-18 
3.7. TSCA Incinerator criteria pollutant emissions. ......................................................................  3-19 
3.8. TSCA Incinerator pollutant emissions regulated under maximum achievable  

control technology standards. .................................................................................................  3-19 
3.9. TSCA Incinerator other regulated pollutant emissions. .........................................................  3-20 
3.10. Ambient air monitoring station. .............................................................................................  3-22 
3.11. Arsenic monitoring results: 5-year history through 2009. .....................................................  3-22 
3.12. Beryllium monitoring results: 5-year history through 2009. ..................................................  3-23 
3.13. Cadmium monitoring results: 5-year history through 2009. ..................................................  3-23 
3.14. Chromium monitoring results: 5-year history through 2009. .................................................  3-24 
3.15. Lead monitoring results: 5-year history through 2009. ..........................................................  3-24 
3.16. Uranium metal monitoring results: 5-year history through 2009. ..........................................  3-25 
3.17. Radionuclide monitoring results: 5-year history through 2009. .............................................  3-27 
3.18. The K-1420 pad after demolition. ..........................................................................................  3-35 
3.19. Relative levels of gross alpha radioactivity in discharges from outfalls 158, 160, 170  

and the K-1420 pad. ...............................................................................................................  3-36 
3.20. Relative levels of gross beta radioactivity in discharges from outfalls 158, 160, 170  

and the K-1420 pad. ...............................................................................................................  3-37 
3.21. Relative levels of 233U/234U in discharges from outfalls 158, 160, and 170 and  

the K-1420 pad. ......................................................................................................................  3-39 
3.22. Map of ETTP locations including areas involved in 2009 sampling activities. .....................  3-42 
3.23. K-1035 building demolition. ..................................................................................................  3-43 
3.24. Demolition debris generated from K-1035 building being sent to EMWMF. .......................  3-43 
3.25. Metals results at manhole 13050. ...........................................................................................  3-45 
3.26. Metals results at manhole 13037A. ........................................................................................  3-45 
3.27. Metals results at manhole 13074A. ........................................................................................  3-45 
3.28. VOC results at manhole 13050. .............................................................................................  3-46 



Oak Ridge Reservation 

 
x 

3.29. VOC results at manhole 13037A. ...........................................................................................  3-46 
3.30. VOC results at manhole 13074A. ...........................................................................................  3-46 
3.31. PCB results at manhole 13050. ..............................................................................................  3-47 
3.32. PCB results at manhole 13037A. ...........................................................................................  3-47 
3.33. PCB results at manhole 13074A. ...........................................................................................  3-47 
3.34. Sample results for chromium, copper, lead, and zinc obtained during K-1070-B  

CERCLA remedial action activities. ......................................................................................  3-50 
3.35. Sample results for mercury and PCBs obtained during K-1070-B CERCLA  

remedial action activities. .......................................................................................................  3-50 
3.36. Thallium results from Mitchell Branch investigation sampling event. ..................................  3-56 
3.37. Mercury results from Mitchell Branch investigation sampling event. ...................................  3-56 
3.38. Chromium results from Mitchell Branch investigation sampling event. ................................  3-57 
3.39. Aerial photo of Mitchell Branch mercury sampling locations and results. ............................  3-57 
3.40. CNF/K-1435 Waste Water Treatment System radionuclide liquid discharges. .....................  3-61 
3.41. Environmental monitoring program surface water monitoring locations. ..............................  3-63 
3.42. Percentage of derived concentration guides (DCGs) at surface water monitoring  

locations, 2009. ......................................................................................................................  3-64 
3.43. TCE concentrations at K-1700. ..............................................................................................  3-64 
3.44. 1,2-DCE concentrations at K-1700. .......................................................................................  3-64 
3.45. Vinyl chloride concentrations at K-1700. ..............................................................................  3-65 
3.46. Total chromium concentrations at K-1700. ............................................................................  3-66 
3.47. Waterways at ETTP................................................................................................................  3-67 
3.48. Major storm water outfalls and biological monitoring locations on Mitchell Branch. ..........  3-68 
3.49. Water flea (Ceriodaphnia dubia). ..........................................................................................  3-68 
3.50. Asian clam (Corbicula fluminea). ..........................................................................................  3-70 
3.51. Fish bioaccumulation sampling at K-1007-P1 pond. .............................................................  3-71 
3.52. Redbreast sunfish (Lepomis auritus). .....................................................................................  3-71 
3.53. Temporal trends in mean total taxonomic richness (top) and mean taxonomic  

richness pollution-intolerant taxa (Ephemeroptera, Plecoptera, and Trichoptera, 
 or EPT) in Mitchell Branch based on samples collected with ORNL protocols  
in April of each year, 1987–2009. ..........................................................................................  3-73 

3.54. Benthic macroinvertebrate sampling using Tennessee Department of  
Environment and Conservation protocols. .............................................................................  3-74 

3.55. ETTP site exit pathway groundwater monitoring locations. ..................................................  3-81 
 
4.1. Lifting the new 195,045 kg (215-ton) west tank for the potable water system into place. ....  4-3 
4.2. Uranium Process Facility conceptual image. .........................................................................  4-4 
4.3. B&W Y-12 environment, safety, and health policy. ..............................................................  4-5 
4.4. “State of the Creek Address” presented in April to interested stakeholders. .........................  4-8 
4.5. NNSA Site Manager addresses the crowd at the 2009 ES&H Expo. .....................................  4-8 
4.6. East Tennessee TP3 Program Workshop was held at Y-12’s  

New Hope Center in October 2009. .......................................................................................  4-9 
4.7. Cost avoidance from Y-12 pollution prevention activities. ....................................................  4-11 
4.8. Y-12 pollution prevention initiatives. ....................................................................................  4-12 
4.9. Y-12 Clean Sweep Program. ..................................................................................................  4-13 
4.10. Y-12 recycling results. ...........................................................................................................  4-13 
4.11. Y-12 electrical consumption by month. .................................................................................  4-15 
4.12. Replacement of deteriorated roof on Building 9113 with a sustainable white roof. ..............  4-16 
4.13. Preliminary B&W Y-12 greenhouse gas inventory by source. ..............................................  4-18 
4.14. Y-12 was recognized for outstanding environmental stewardship with a  

White House Closing the Circle award in 2009. ....................................................................  4-18 



Annual Site Environmental Report 

 
xi 

4.15. Y-12 was presented with a Tennessee Pollution Prevention Partnership  
Performer flag on March 17, 2009. ........................................................................................  4-20 

4.16. Reducing inventory of legacy mixed waste as part of the ORR Site Treatment Plan. ...........  4-27 
4.17. Hazardous waste generation, 2005–2009. ..............................................................................  4-28 
4.18. Total curies of uranium discharged from the Y-12 Complex to the atmosphere,  

2003–2009 (2009: 8.12E-3 Ci). .............................................................................................  4-37 
4.19. Total kilograms of uranium discharged from the Y-12 Complex to the atmosphere,  

2003–2009 (2009: 700 g or 0.7 kg). .......................................................................................  4-37 
4.20. Y-12 steam plant NOx emissions per ozone season. ...............................................................  4-39 
4.21. Locations of ambient air monitoring stations at the Y-12 Complex. .....................................  4-42 
4.22. Temporal trends in mercury vapor concentration for the boundary monitoring  

stations at the Y-12 National Security Complex, July 1986 to January 2010  
(plots 1 and 2) and January 1993 to January 2010 for AAS8 (plot 3). ..................................  4-43 

4.23. Major Y-12 Complex National Pollutant Discharge Elimination System  
(NPDES) outfalls and storm water monitoring locations. ......................................................  4-45 

4.24. Surface water and sanitary sewer radiological sampling locations at the Y-12 Complex. .....  4-50 
4.25. Five-year trend of Y-12 Complex release of uranium to East Fork Poplar Creek. ................  4-51 
4.26. Surface Water Hydrological Information Support System (SWHISS) 

 monitoring locations. .............................................................................................................  4-53 
4.27. Locations of biological monitoring sites on East Fork Poplar Creek in relation to  

the Oak Ridge Y-12 National Security Complex. ..................................................................  4-56 
4.28. Locations of biological monitoring reference sites in relation to the  

Oak Ridge Y-12 National Security Complex. ........................................................................  4-57 
4.29. Semiannual average mercury concentration in water and muscle fillets of redbreast  

sunfish and rock bass in East Fork Poplar Creek at EFK 23.4 through spring 2009. ............  4-58 
4.30. Mean concentrations of PCBs in redbreast sunfish and rock bass muscle fillets in  

East Fork Poplar Creek at EFK 23.4 through Spring 2009  
(EFK = East Fork Poplar Creek kilometer). ...........................................................................  4-58 

4.31. Total taxonomic richness (mean number of taxa/sample) and total taxonomic  
richness of the Ephemeroptera, Plecoptera, and Trichoptera (EPT) (mean number  
of EPT taxa/sample) of the benthic macroinvertebrate communities sampled in  
spring from East Fork Poplar Creek and references sites on nearby Brushy Fork  
(BFK 7.6) and Hinds Creek (HCK 20.6). ...............................................................................  4-59 

4.32. Comparison of mean sensitive species richness (number of species) collected  
each year from 1985 through 2009 from four sites in East Fork Poplar Creek  
and a reference site (Brushy Fork). ........................................................................................  4-60 

4.33. Known or potential contaminant sources for which groundwater monitoring was  
performed at the Y-12 Complex during CY 2009. .................................................................  4-61 

4.34. Hydrogeologic regimes at the Y-12 Complex. .......................................................................  4-62 
4.35. Cross section of a typical groundwater monitoring well. .......................................................  4-63 
4.36. Locations of Y-12 Complex perimeter/exit pathway well, spring, and surface  

water monitoring stations. ......................................................................................................  4-65 
4.37. Groundwater sampling at Y-12. Technicians use a passive diffusion bag to  

sample for volatile organic compounds in groundwater. .......................................................  4-66 
4.38. Nitrate observed in groundwater at the Y-12 Complex, 2009. ...............................................  4-68 
4.39. Y-12 groundwater monitoring stations where mercury has been detected.............................  4-69 
4.40. Summed volatile organic compounds observed in groundwater at the  

Y-12 complex, 2009. ..............................................................................................................  4-70 
4.41. Gross alpha radioactivity observed in groundwater at the Y-12 complex, 2009. ..................  4-72 
4.42. Gross beta radioactivity observed in groundwater at the Y-12 complex, 2009. ....................  4-73 
4.43. Decreasing summed volatile organic compounds observed in exit pathway  

Well GW-722-17 near the New Hope Pond, 2009. ................................................................  4-74 



Oak Ridge Reservation 

 
xii 

4.44. Increasing volatile organic compounds observed in groundwater at Well GW-627  
west and downgradient of the Bear Creek Burial Grounds, 2009. .........................................  4-78 

4.45. CY 2009 Concentrations of selected contaminants in exit pathway monitoring wells  
GW-724, GW-706, and GW-683 in the Bear Creek Hydrogeologic Regime. .......................  4-80 

 
5.1. Location of ORNL within the ORR and its relationship to other local DOE facilities. .........  5-2 
5.2. ORNL environmental policy statements. ...............................................................................  5-3 
5.3. The relationship between the UT-Battelle Environmental Management System  

and the Integrated Safety Management System. ....................................................................  5-4 
5.4. Modernization and facilities revitalization. ............................................................................  5-8 
5.5. Greenhouses. ..........................................................................................................................  5-9 
5.6. Demolition activities at ORNL. ..............................................................................................  5-10 
5.7. ORNL building energy reduction versus the DOE Transformational Energy Action  

Management (TEAM) goal. ...................................................................................................  5-11 
5.8. 2009 Earth Day. ......................................................................................................................  5-13 
5.9. Plants and natural landscaping. ..............................................................................................  5-14 
5.10. Vehicle fleet. ..........................................................................................................................  5-15 
5.11. Pollution prevention. ..............................................................................................................  5-16 
5.12. Locations of major radiological emission points at ORNL. ...................................................  5-31 
5.13. Total discharges of 3H from ORNL to the atmosphere, 2005–2009. .....................................  5-39 
5.14. Total discharges of 131I from ORNL to the atmosphere, 2005–2009. ....................................  5-39 
5.15. Total discharges of 41Ar, 138Cs, and 212Pb from ORNL to the atmosphere, 2005–2009. ........  5-39 
5.16. Locations of ambient air monitoring stations at ORNL. ........................................................  5-40 
5.17. Diagram of the adaptive management framework, with step-wise planning  

specific to the ORNL Water Quality Protection Plan. ...........................................................  5-43 
5.18. Application of stressor identification guidance to address mercury impairment  

in the White Oak Creek watershed .........................................................................................  5-44 
5.19. ORNL surface water, National Pollutant Discharge Elimination System,  

and reference sampling locations. ..........................................................................................  5-53 
5.20. Radionuclides at ORNL sampling sites having average concentrations  

greater than 4% of the relevant derived concentration guides in 2009 ..................................  5-54 
5.21. Cesium-137 discharges at White Oak Dam, 2005–2009. .......................................................  5-54 
5.22. Gross alpha discharges at White Oak Dam, 2005–2009. .......................................................  5-54 
5.23. Gross beta discharges at White Oak Dam, 2005–2009. .........................................................  5-54 
5.24. Total radioactive strontium discharges at White Oak Dam, 2005–2009. ...............................  5-54 
5.25. Tritium discharges at White Oak Dam, 2005–2009. ..............................................................  5-55 
5.26. Annual flow volume at White Oak Dam, 2005–2009. ...........................................................  5-55 
5.27. Total aqueous mercury concentrations at sites in White Oak Creek  

downstream from ORNL, 1998–2009. ...................................................................................  5-56 
5.28. Concentrations of total mercury in the White Oak Creek watershed, November 2009. ........  5-57 
5.29. Concentrations of total mercury in Bethel Valley reaches of White Oak Creek,  

November 2009. .....................................................................................................................  5-58 
5.30. Flux of total mercury in the White Oak Creek watershed, November 2009. .........................  5-59 
5.31. Flux of total mercury in Bethel Valley reaches of White Oak Creek, November 2009. ........  5-59 
5.32. Locations of ambient water quality monitoring integration points  

and reference locations at ORNL. ..........................................................................................  5-60 
5.33. Active construction sites and WQPP monitoring locations at ORNL, 2009. .........................  5-61 
5.34. Mean concentrations of mercury (µg/g, ± standard error, N = 6) in muscle tissue  

of sunfish and bass from White Oak Creek (WCK 3.9, WCK 2.9) and  
White Oak Lake (WCK 1.5), 1998–2009. WCK = White Oak Creek kilometer ...................  5-63 

5.35. Mean polychlorinated biphenyl (PCB) concentrations (µg/g, ± standard error N=6)  
in fish fillet collected from the White Oak Creek watershed, 1998–2009. ............................  5-64 



Annual Site Environmental Report 

 
xiii 

5.36. Taxonomic richness (top) and richness of the pollution-intolerant taxa (bottom)  
of the benthic macroinvertebrate community in First Creek, April sampling periods,  
1987−2009 ..............................................................................................................................  5-65 

5.37. Taxonomic richness (top) and richness of the pollution-intolerant taxa (bottom)  
of the benthic macroinvertebrate community in Fifth Creek, April sampling periods,  
1987−2009 ..............................................................................................................................  5-66 

5.38. Taxonomic richness (top) and richness of the pollution-intolerant taxa (bottom)  
of the benthic macroinvertebrate communities in White Oak Creek, April  
sampling periods, 1987−2009 ................................................................................................  5-67 

5.39. Taxonomic richness (top) and richness of the pollution-intolerant taxa (bottom)  
of the benthic macroinvertebrate community in lower Melton Branch, April  
sampling periods, 1987−2009 ................................................................................................  5-68 

5.40. Density estimates of fish communities in Fifth Creek, 1985–2009. ......................................  5-69 
5.41. Total polychlorinated biphenyl concentrations (parts by million) by semi-permeable  

membrane devices, sample collection date: July 14, 2009. ....................................................  5-69 
5.42. ORNL surface water sampling locations. ...............................................................................  5-71 
5.43. ORNL sediment sampling locations. ......................................................................................  5-73 
5.44. ORNL sediment sampling results for 137Cs, 2004–2009. .......................................................  5-73 
5.45. UT-Battelle exit pathway groundwater monitoring locations at ORNL, 2009. .....................  5-76 
5.46. Groundwater monitoring locations at the Spallation Neutron Source, 2009. .........................  5-81 
 
6.1. The ORR meteorological monitoring network (SoDAR: sonic detection and  

ranging wind profiler) ............................................................................................................  6-2 
6.2. External gamma radiation monitoring locations on the ORR ................................................  6-4 
6.3. Locations of ORR perimeter air monitoring stations .............................................................  6-5 
6.4. ORR surface water surveillance sampling locations ..............................................................  6-10 
6.5. Milk sampling locations in the vicinity of the ORR...............................................................  6-12 
6.6. Fish sampling locations for the ORR .....................................................................................  6-13 
 
 
 



 

 

 
 
 
 
 



 

 
xv 

Tables 
 

 
Table Page 
 
1.1. Animal species of concern reported from and sensitive wildlife species  

recently found on the Oak Ridge Reservation ........................................................................  1-9 
1.2. Vascular plant species listed by state or federal agencies, 2009 ............................................  1-13 
 
2.1. Applicable laws/regulations and 2009 status .........................................................................  2-2 
2.2. Summary of regulatory environmental audits and assessments conducted at ORR ...............  2-6 
 
3.1. Permit actions at East Tennessee Technology Park ...............................................................  3-9 
3.2. Regulatory oversight, assessments, inspections, and site visits at  

East Tennessee Technology Park, 2009 .................................................................................  3-11 
3.3. Allowable and actual emissions for the Toxic Substances Control Act Incinerator ..............  3-20 
3.4. Total uranium in ambient air by inductively coupled plasma analysis at ETTP, 2009 ..........  3-25 
3.5. Radionuclides in ambient air at ETTP, 2009..........................................................................  3-26 
3.6. Group IV storm water outfalls ................................................................................................  3-29 
3.7. Group III storm water outfalls ................................................................................................  3-29 
3.8. Group II storm water outfalls .................................................................................................  3-30 
3.9. Group I storm water outfalls ..................................................................................................  3-30 
3.10. Project quantitation levels, screening levels, and reference standards for  

storm water monitoring at ETTP ............................................................................................  3-32 
3.11. Storm water sampling for the Phased Construction Completion Reports ..............................  3-34 
3.12. Results exceeding screening levels for 2009 radiological monitoring  

performed in conjunction with D&D activities ......................................................................  3-35 
3.13. Analytical results from sampling performed at storm water outfall 158 ................................  3-37 
3.14. Analytical results from sampling performed at storm water outfall 160 ................................  3-38 
3.15. Analytical results from sampling performed at storm water outfall 170 ................................  3-38 
3.16. Analytical results from sampling performed at the K-1420 building pad ..............................  3-38 
3.17. Storm water sampling for radiological discharges, 2009 .......................................................  3-39 
3.18. Radionuclides released to off-site surface waters from the East Tennessee  

Technology Park storm water system, 2009 (Ci) ...................................................................  3-40 
3.19. Storm water radiological results exceeding screening levels for  

radiological discharges, 2009 (pCi/L) ....................................................................................  3-40 
3.20. Analytical results from sampling performed at storm water outfall 292 ................................  3-40 
3.21. Analytical results from sampling performed at storm water outfall 350 ................................  3-40 
3.22. Analytical results from sampling performed at storm water outfall 490 ................................  3-41 
3.23. Analytical results exceeding screening levels from water samples collected  

at sump S-073A before sediment removal .............................................................................  3-48 
3.24. Surface water sampling to support CERCLA remedial action activities at the  

K-1070-B Burial Ground .......................................................................................................  3-50 
3.25. Storm water sampling in the K-31/K-33 area .........................................................................  3-51 
3.26. Storm water results from K-31/K-33 sampling exceeding screening levels ..........................  3-51 
3.27. K-702-A slough sampling ......................................................................................................  3-53 
3.28. Storm water sampling results from K-702-A slough exceeding screening levels ..................  3-53 
3.29. Wet weather sampling for PCBs, mercury, and metals ..........................................................  3-54 
3.30. Results of wet weather sampling for PCBs, mercury, and metals that exceeded  

screening levels, September 2009 ..........................................................................................  3-54 



Oak Ridge Reservation 

 
xvi 

3.31. Dry weather sampling for PCBs, mercury, and metals, July 2009 .........................................  3-55 
3.32. Results of dry weather sampling for PCBs, mercury, and metals that  

exceeded screening levels, July 2009 .....................................................................................  3-55 
3.33. Sampling of sumps believed to be active at ETTP .................................................................  3-58 
3.34. K-732 Switchyard sump sampling results exceeding screening levels ..................................  3-58 
3.35. NPDES permit no. TN0074225 outfall 001 monitoring requirements ...................................  3-59 
3.36. Isotopic discharges from the Central Neutralization Facility/ 

Waste Water Treatment System, 2009 ...................................................................................  3-60 
3.37. Mitchell Branch and associated storm water outfall toxicity test results, April 2009 ............  3-69 
3.38. Mitchell Branch and associated storm water outfall toxicity test results, October 2009 .......  3-69 
3.39. Average PCB concentrations in biota, 2009 ..........................................................................  3-69 
3.40. Fish species richness, density (individuals/m2), and biomass (g fish/m2) at  

Mitchell Branch sites and reference sites, Mill Branch, Scarboro Creek, and  
Ish Creek for March and June 2009 .......................................................................................  3-75 

3.41. Volatile organic compounds detected in groundwater in the Mitchell Branch  
exit pathway ...........................................................................................................................  3-83 

 
4.1. DOE Order 430.2B goals and summary status .......................................................................  4-14 
4.2. Summary of petroleum and alternative fuel usage over a 4-year period ................................  4-17 
4.3. Y-12 Complex environmental permits ...................................................................................  4-21 
4.4. RCRA postclosure status for former treatment, storage, and disposal units on the ORR ......  4-30 
4.5 Emergency Planning and Community Right-to-Know Act Section 313 toxic chemical  

release and off-site transfer summary for the Y-12 Complex, 2008, 2009 ............................  4-31 
4.6. Summary of external regulatory audits and reviews, 2009 ....................................................  4-33 
4.7. Actual vs. allowable air emissions from the Oak Ridge Y-12 Steam Plant, 2009 .................  4-38 
4.8. Periods of excess emissions and out-of-service conditions for Y-12 Steam Plant  

east and west opacity monitors, 2009 .....................................................................................  4-39 
4.9. Summary of data for the Oak Ridge Y-12 National Security Complex  

mercury in ambient air monitoring program, 2009 ................................................................  4-42 
4.10. NPDES compliance monitoring requirements and record for the Y-12 Complex,  

January through December 2009 ............................................................................................  4-47 
4.11. Radiological parameters monitored at the Y-12 Complex, 2009 ...........................................  4-49 
4.12. Summary of Y-12 Complex Radiological Monitoring Plan sample requirements 

and 2009 results ......................................................................................................................  4-51 
4.13. Release of uranium from the Y-12 Complex to the off-site environment  

as a liquid effluent, 2005–2009 ..............................................................................................  4-51 
4.14. Y-12 Complex Discharge Point SS6, Sanitary Sewer Station 6,  

January through December 2009 compliance status ..............................................................  4-54 
4.15. Y-12 Complex Biomonitoring Program summary information for Outfalls 200,  

135, and 125 in 2009 ..............................................................................................................  4-55 
4.16. Summary groundwater monitoring at the Y-12 Complex, 2009 ............................................  4-64 
4.17. History of waste management units and underground storage tanks included  

in groundwater monitoring activities, Upper East Fork Poplar Creek  
Hydrogeologic Regime, 2009.................................................................................................  4-67 

4.18. History of waste management units included in CY 2009 groundwater  
monitoring activities, Bear Creek Hydrogeologic Regime ....................................................  4-76 

4.19. Nitrate and uranium concentrations in Bear Creek ................................................................  4-77 
4.20. History of waste management units included in groundwater monitoring activities,  

Chestnut Ridge Hydrogeologic Regime, 2009 .......................................................................  4-81 
 



Annual Site Environmental Report 

 
xvii 

5.1. ORNL facilities constructed since 2000 .................................................................................  5-8 
5.2. Energy savings performance contracting goals, 2009 ............................................................  5-12 
5.3. Energy conservation measures status, 2009 ...........................................................................  5-12 
5.4. Electrical metering status .......................................................................................................  5-13 
5.5. ORNL environmental permits, 2009 ......................................................................................  5-20 
5.6. Summary of regulatory environmental audits and assessments conducted at ORNL ............  5-23 
5.7. National Environmental Policy Act (NEPA) activities, 2009 ................................................  5-23 
5.8. ORNL Resource Conservation and Recovery Act operating permits, 2009 ..........................  5-26 
5.9. Main elements of the Emergency Planning and  

Community Right-to-Know Act (EPCRA) ............................................................................  5-28 
5.10. Emergency Planning and Community Right-to-Know Act Section 313  

toxic chemical release and off-site transfer summary for ORNL, 2008 and 2009 .................  5-29 
5.11. Actual versus allowable air emissions from ORNL steam production, 2009 .........................  5-29 
5.12. Radiological airborne emissions from all sources at ORNL, 2009 (Ci) .................................  5-33 
5.13. Radionuclide concentrations (pCi/mL) measured at ORNL  

perimeter air monitoring stations, 2009..................................................................................  5-42 
5.14. National Pollutant Discharge Elimination System (NPDES)  

compliance at ORNL, 2009 ....................................................................................................  5-45 
5.15. Outfalls exceeding total residual oxidant (TRO) action level in 2009 ...................................  5-47 
5.16. Cooling tower/cooling tower systems monitored at ORNL ...................................................  5-47 
5.17. Field measurements collected in blowdown from ORNL cooling towers .............................  5-48 
5.18. Results (in mg/L) from laboratory analyses of blowdown from ORNL cooling towers ........  5-49 
5.19. Field measurements from 2009 instream temperature assessment .........................................  5-50 
5.20. Measurements of instream temperature change for stream reaches  

receiving cooling tower blowdown at ORNL ........................................................................  5-51 
5.21. ORNL National Pollutant Discharge Elimination  

System Radiological Monitoring Plan ...................................................................................  5-52 
5.22. PCB concentrations in semi-permeable membrane devices  

at monitoring locations in the White Oak Creek watershed ...................................................  5-70 
5.23. ORNL surface water sampling locations, frequencies, and parameters, 2009 .......................  5-72 
5.24. Comparison of WOC discharge area groundwater and shale-dominated  

groundwater upper tolerance limits (UTLs) ...........................................................................  5-77 
 
6.1. Oak Ridge Reservation meteorological towers ......................................................................  6-2 
6.2. External gamma averages for the ORR, 2009 ........................................................................  6-4 
6.3. Average radionuclide concentrations at ORR perimeter air monitoring  

stations, 2009 ..........................................................................................................................  6-7 
6.4. Uranium concentrations in ambient air on the ORR ..............................................................  6-9 
6.5. ORR surface water sampling locations, frequencies, and parameters, 2009 ..........................  6-10 
6.6. Concentrations of radionuclides detected in vegetables, 2009 (pCi/kg) ................................  6-11 
6.7. Concentration of radionuclides detected in raw milk, 2009 ...................................................  6-12 
6.8. 2009 tissue concentrations in catfish and sunfish for mercury, detected PCBs,  

and detected radionuclides .....................................................................................................  6-14 
 
7.1. Emission point parameters and receptor locations used in the dose calculations ...................  7-3 
7.2. Meteorological towers and heights used to model atmospheric dispersion  

from source emissions ............................................................................................................  7-4 
7.3. Calculated radiation doses to maximally exposed off-site individuals  

from airborne releases, 2009 ..................................................................................................  7-5 
7.4. Calculated collective effective doses from airborne releases, 2009 (updated 6/16/10) .........  7-5 
7.5. Hypothetical effective doses from living at the Oak Ridge Reservation and the East  

Tennessee Technology Park ambient-air monitoring stations, 2009 (updated 6/16/10) ........  7-6 



Oak Ridge Reservation 

 
xviii 

7.6. Summary of annual maximum individual (mrem) and collective (person-rem)  
effective doses (EDs) from waterborne radionuclides ...........................................................  7-10 

7.7. Summary of maximum potential effective doses to an adult by exposure pathway ..............  7-15 
7.8. Trends in effective dose (mrem) for selected pathways .........................................................  7-16 
7.9. Chemical hazard quotients and estimated risks for drinking water, 2009 ..............................  7-19 
7.10. Chemical hazard quotients and estimated risks for carcinogens in fish, 2009 .......................  7-20 
 
 
 
 
 



 

 
xix 

Acronyms and Abbreviations 
 

  
AAS ambient air station 
ALARA as low as reasonably achievable 
AOC area of concern 
AOEC Agent Operations Eastern Command (NNSA OST) 
ARAR Applicable or Relevant and Appropriate Requirements 
ARRA American Recovery and Reinvestment Act 
ASER Annual Site Environmental Report 
ATSDR Agency for Toxic Substances and Diseases Registry 
AWQC ambient water quality criteria 
  
B&W Y-12 B&W Technical Services Y-12 
BCG biota concentration guide 
BCK Bear Creek kilometer 
BGSP biomass gasification steam plant 
BJC Bechtel Jacobs Company LLC 
BMAP Biological Monitoring and Abatement Program, Plan 
BRW bedrock well 
  
CA corrective action 
CAA Clean Air Act 
CAP-88 Clean Air Assessment software 
CCC Complex Command Center 
CEMS continuous emission monitoring system 
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 
CFR Code of Federal Regulations 
CNF Central Neutralization Facility 
COD Chemical oxygen demand 
COROH Center for Oak Ridge Oral History 
CRK Clinch River kilometer 
CROET Community Reuse Organization of East Tennessee 
CRT cathode ray tube 
CWA Clean Water Act 
CX categorical exclusion 
CY calendar year 
  
D&D  decontamination and decommissioning 
DAC derived air concentration 
DCE Dichloroethane 
DCG derived concentration guide 
DCG derived concentration guide 



Oak Ridge Reservation 

 
xx 

DES detailed energy survey 
DOE U.S. Department of Energy 
DOE-EM U.S. Department of Energy Office of Environmental Management 
DOE-HSS Office of Health, Safety and Security 
DOE-ORO DOE Oak Ridge Operations Office 
  
ECD Environmental Compliance Department 
ECM energy conservation measure 
ECR environmental compliance representative 
ED effective dose   
EDE effective dose equivalent 
EERE/FEMP Energy Efficiency Research /Federal Energy Management Program 
EFPC East Fork Poplar Creek 
EMMIS Environmental Monitoring Management Information System 
EMPO Emergency Management Program Office (Y-12) 
EMS environmental management system 
EMWMF Environmental Monitoring Waste Management Facility 
EPA U.S. Environmental Protection Agency 
EPACT Energy Policy Act 
EPCRA Emergency Planning and Community Right-to-Know Act 
EPEAT Electronic Product Environmental Assessment Tool 
EPO environmental protection officer 
EPT Ephemeroptera, Plectoptera, and Trichoptera (taxa) 
ER Environmental Restoration 
ERO emergency response organization 
ES&H Environment, Safety, and Health 
ESD Environmental Science Division  
ESPC Energy Savings Performance Contract 
ETTP East Tennessee Technology Park 
  
FCK First Creek kilometer 
FEC Federal Electronics Challenge 
FFA Federal Facilities Agreement 
FFK Fifth Creek kilometer 
FGR Federal Guidance Report 
FIRP Facilities Infrastructure Recapitalization Program 
FSC Federal Special Concern 
FY fiscal year   
  
GCK Grassy Creek kilometer 
GET General Employee Training  
GHG greenhouse gas  
  



Annual Site Environmental Report 

 
xxi 

 
HC hydrocarbon 
HEPA high-efficiency particulate air  
HEUMF Highly Enriched Uranium Materials Facility 
HFIR High Flux Isotope Reactor 
HPSB High-Performance Sustainable Building 
HQ hazard quotient 
  
ICP inductively coupled plasma 
IFDP Integrated Facility Disposition Project 
ISK Ish Creek kilometer 
ISMS Integrated Safety Management System 
ISO International Organization for Standardization 
IT information technology 
  
LCD liquid crystal display 
LEARN Local Education Administration Requirements Network 
LEED Leadership in Energy and Environmental Design 
LGTF Liquids and Gaseous Treatment Facility 
LIMS Laboratory Information Management System 
LMES Lockheed Martin Energy Systems 
  
MACT Maximum Achievable Control Technology 
MBK Mill Branch kilometer 
MCCBK McCoy Branch kilometer 
MCL maximum contaminant level 
MDA minimum detectable activity 
MDL method detection limit 
MEK Melton Branch kilometer 
MH manhole 
MIK Mitchell Branch kilometer 
MLF Modernization of Laboratory Facilities 
MMES Martin Marietta Energy Systems 
MOA Memorandum of agreement 
MT meteorological tower 
  
NAAQS National Ambient Air Quality Standards 
NEPA National Environmental Policy Act 
NESHAP National Emission Standards for Hazardous Air Pollutants 
NHPA National Historic Preservation Act 
NNSA National Nuclear Security Administration 
NOAA National Oceanic and Atmospheric Administration 
NOROH Networking Oak Ridge Oral History 



Oak Ridge Reservation 

 
xxii 

NOV Notice of violation 
NPDES National Pollutant Discharge Elimination System 
NPL National Priorities List 
NSPS New Source Performance Standard 
NTRC National Transportation Research Center 
NTS Nevada Test Site 
NWTK Northwest Tributary kilometer 
  
ODS ozone-depleting substance 
ORAU Oak Ridge Associated Universities 
ORGDP Oak Ridge Gaseous Diffusion Plant 
ORISE Oak Ridge Institute for Science and Education 
ORNL Oak Ridge National Laboratory 
ORO Oak Ridge Operations 
ORPS Occurrence Reporting and Processing System 
ORR Oak Ridge Reservation 
ORRL Oak Ridge Reservation Landfills 
ORSSAB Oak Ridge Site Specific Advisory Board 
ORSTP Oak Ridge Science and Technology Park 
OSTI Office of Scientific and Technical Information 
  
PAM perimeter air monitoring (station) 
PCBs polychlorinated biphenyls 
PCCR phased construction completion report 
PCE tetrachloroethene 
PHEV plug-in hybrid electric vehicles 
PM particulate matter 
  
QA quality assurance 
QC quality control 
  
RA remedial action 
RATA Relative Accuracy Test Audit 
RCK Raccoon Creek kilometer 
RCRA Resource Conservation and Recovery Act 
RfC reference concentration 
RFID radio frequency identification 
ROD record of decision 
RQ radiation quotient 
  
SAP sampling and analysis plan 
SARA Superfund Amendments and Reauthorization Act 
SBMS Standards-Based Management System 
SCK Scarboro Creek kilometer 



Annual Site Environmental Report 

 
xxiii 

SDWA Safe Drinking Water Act 
SEP Supplemental Environmental Project 
SME Subject matter expert 
SMO Sample Management Office 
SNAP Significant New Alternatives Program 
SNS Spallation Neutron Source 
SOW Statement of work 
SPCC spill prevention, control, and countermeasures (plan) 
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Units of measure and their abbreviations 
Becquerel Bq  milliliter mL 
centimeter cm  millimeter mm 
curie Ci  million M 
day day  millirad mrad 
degrees Celsius °C  millirem mrem 
degrees Fahrenheit °F  millisievert mSv 
foot ft  minute min 
gallon gal  nephelometric turbidity unit NTU 
gallons per minute gal/min  parts per billion ppb 
gram g  parts per million ppm 
hectare ha  parts per trillion ppt 
hour h  picocurie pCi 
inch in.  pound lb 
kilogram kg  pounds per square inch psi 
kilometer km  quart qt 
kilowatt kW  rad rad 
liter L  roentgen R 
megawatt MW  roentgen equivalent man rem 
meter m  second s 
metric ton MT  sievert  Sv  
microcurie Ci  standard unit (pH) SU 
microgram g  ton, short (2000 lb) ton 
micrometer m  yard yd 
millicurie mCi  year year 
milligram mg    
     
 
 

Quantitative prefixes 
tera × 1012 pico × 10–12 
giga × 109 nano × 10–9 
mega × 106 micro × 10–6 
kilo × 103 milli × 10–3 
hecto × 102 centi × 10–2 
deka × 101 deci × 10–1 

 

                                                 
* Due to differing permit reporting requirements and instrument capabilities, various units of measurement are used 
in this report. The provided listing of units of measure and conversion factors is intended to help readers convert 
numeric values presented herein as needed for specific calculations and comparisons. 
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Unit conversions 
Unit Conversion Equivalent Unit Conversion Equivalent 

Length 
in. × 2.54 cm cm × 0.394 in. 
ft × 0.305 m m × 3.28 ft 
mile × 1.61 km km × 0.621 mile 

Area 
acre × 0.405 ha ha × 2.47 acre 
ft2 × 0.093 m2 m2 × 10.764 ft2 
mile2 × 2.59 km2 km2 × 0.386 mile2 

Volume 
ft3 × 0.028 m3 m3 × 35.31 ft3 
qt (U.S. liquid) × 0.946 L L × 1.057 qt (U.S. liquid) 
gal × 3.7854118 L L × 0.264172051 gal 

Concentration 
ppm × 1 mg/L mg/L × 1 ppm 

Weight 
lb × 0.4536 kg kg × 2.205 lb 
ton × 907.1847 kg kg × 0.00110231131 ton 

Temperature
°C °F = (9/5) °C + 32 °F °F °C = (5/9) (F  32) °C 

Activity
Bq × 2.7 × 1011 Ci Ci × 3.7 × 1010 Bq 
Bq × 27 pCi pCi × 0.037 Bq 
mSv × 100 mrem mrem × 0.01 mSv 
Sv × 100 rem rem × 0.01 Sv 
nCi × 1000 pCi pCi × 0.001 nCi 
mCi/km2 × 1 nCi/m2 nCi/m2 × 1 mCi/km2 
dpm/L × 0.45 × 109 Ci/cm3 Ci/cm3 × 2.22 × 109 dpm/L 
pCi/L × 10–9 Ci/mL Ci/mL × 109 pCi/L 
pCi/m3 × 10–12 Ci/cm3 Ci/cm3 × 1012 pCi/m3 
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