List of Tables

Table 2-1
Table 2-2
Table 3-1
Table 3-2
Table 3-3
Table 3-4

Table 3-5
Table 3-6
Table 5-1
Table 5-2
Table 5-3
Table 5-4
Table 5-5
Table 5-6
Table 5-7
Table 5-8
Table 5-9
Table 5-10

Table 5-11

Table 5-12
Table 6-1
Table 6-2

Table 6-3
Table 6-4

Table 6-5
Table 6-6

Table 6-7
Table 7-1

FY 2021 Sustainability Goals, Metrics, and SRS Performance........ccccccuveeeeeiieccciiiieeee e, 2-7
SRS Recycling and Sustainability in FY 2021 by AMOUNt .......ccocciiiiiiiiiee e e 2-13
Summary of Quantities of Asbestos Materials Removed in 2021.........cccccovveeeiciveeeecieee e, 3-19
Summary of 2021 NEPA REVIEWS .....uuviiiiiiiiieeciieeeecitee s et e e sstte e e ssete e s ssabeeessnseeesenssaeessnnneeeenn 3-23
SRS POIMILS ettt s e st e e s e e s amn e e s annr e e e sannr e e e s anreeenan 3-29

Summary of 2021 External Agency Audits/Inspections of the SRS Environmental Program

AN RESUIES .ttt e s e s me e e sb e e sae e e sareesneeesaneean 3-31
Status of Key Federal Environmental Laws Applicable to SRS .......ccccvviiieciiieiiiieee e, 3-33
NOV/NOAV SUMMAFIES, 2017 10 2021 ...vieiiieeieeiieeeeeeeereee e eeeteeeeerteesseateesseatessssaeesssaaeesssaneees 3-35
SRS Offsite Radiological Sample Distribution by State.........ccccccvieeiiiieiicee s 5-4
SRS Radiological Atmospheric Releases for CY 2021........ccuiiiiiviiieeiciiieeecciieeeccieeeeeeieee e seveee e e 5-6
Air SAMPING IMEAIA oot e e e e e e e e e et e e e e e e e seestttaeeeeeeeesnssrraeeeaeeeans 5-9
SRS Radiological Liquid Effluent Releases of Radioactive Material for CY 2021 ..........ccceeuuveeenn. 5-15
Radionuclide Concentrations Summary for Stormwater Basins for CY 2021 .........cccecvevernnnen. 5-17
Radionuclide Concentrations in the Primary SRS Streams by Location for CY 2021.................. 5-18
Radionuclide Concentrations in the Savannah River for CY 2021........ccccvveiriiniennenieenieeneene 5-20
Liquid Tritium Releases and TranSPOrt........cccccieeeicciieieiiiree e cciie e e esire e e estree e setaee e eetaeeessnsaeeesnes 5-23
Maximum Cesium-137 Concentration in Sediments Collected in 2021.........ccccoecveerieerivrennenn. 5-24

Aquatic Products Collected by SRS in 2021 for the Radiological Environmental Monitoring

[ foT=4 -1 1 o P T U PP PP 5-26
Location and Fish Type for the Maximum Detected Concentration of Specific Radionuclides

Measured in Flesh Samples Collected in 2021 ........ccooiiiiiiiiieieciee e e 5-27
Cesium-137 Results for Laboratory and Field Measurements in Wildlife for CY 2021 ............. 5-28
Regional Water SUPPIY SEIVICE.....ccoi et e e e e e e e e e e e e e e nnaaaaeeeas 6-6

2021 Liquid Release Source Term and 12-Month Average Downriver Radionuclide
Concentrations Compared to the EPA’s Drinking Water Maximum Contaminant

LEVEIS (IMICLS) ..ttt eiteee e ettt e ettt e ettt e e ettt e e e e bt e e e atb e e e e s aabeeeeeassaeesesseseeensssseeanssaeesesseeeeansanasenseens 6-8
Potential Dose to the Representative Person from SRS Liquid Releases in 2021................ce..... 6-9
Potential Doses to the Representative Person and to the MEI from SRS Air Releases

in 2021 and Comparison to the Applicable Dose Limit .......ccceccveeeiiiiieeeiieee e 6-11
Potential Dose to the Representative Person from all Standard Pathways in 2021.................. 6-13

Potential Collective Dose to the 50-Mile Population Surrounding SRS, Including the People

Served by the Downriver Drinking Water PIants.........ccooooeciiiiie et 6-14
2021 Sportsman Doses Compared to the DOE Dose Limit ........cccccovveeiviiieeiciiiee e 6-16
Typical Contaminants of CONCEIrN @t SRS........cooiiiiiiiiiiie e e e e e raaee e 7-8

Environmental Report 2021 (SRNS-RP-2022-00001) xiii



List of Tables

Table 7-2  Summary of the Maximum Contaminant Concentrations for Major Areas within SRS .............. 7-8
Table 8-1 Summary of Laboratory Blind and Duplicate Sample Analyses........ccccoccveeeeeiieeeccciee e 8-6
Table 8-2 Summary of Trip and Field Blank Sample ANAlYSEs .......ceuieiiieciiiiiiiiee e e 8-7
Appendix Table B-1 SRS Nonradiological Media and Sampling Frequencies.........ccccccveeeeeecccivieeee e eeecciineen, B-1
Appendix Table B-2 SRS Radiological Media and Sampling FreqUENCIeS.........ccoeccciiiieeeeeeecccirieeee e B-2
Appendix Table C-1 River and Stream Water Quality Summary REeSUILS .......ccvveeriiieiiiiiiiee e C-1

Appendix Table C-2 Summary of Nonradiological Results for Sediments Collected from the Savannah River,
SRS Streams, and StOrMWATEr BaSiNS .....uuuuuiureiririiiiiiiiiiirieirereeeeereeeeeeereeerereeeseeeeee——... C-5

Appendix Table C-3 Summary of Detected Metal Results for Freshwater Fish Tissue Collected from
the SAVANNAN RIVET ..eiiiiiiiieect ettt s ssae e s e e sba e e s abeesaae s C-8

Appendix Table C-4 Summary of Detected Metal Results for Saltwater Fish Tissue Collected from

the Savannah River between River Miles 0—8, Near Savannah, Georgia ..................... Cc9
Appendix Table D-1 Summary of Radioactive Atmospheric Releases by SOUIce .......cccocvevevciieeecciieeeccneenn, D-2
Appendix Table D-2 Summary of Air Effluent DOE DCS Sum of Fractions .........ccceceveeeviiieeesciieeecciiee e D-5
Appendix Table D-3 Summary of Tritium in Environmental Air ........occoiiiiiiiiiiicee e D-6
Appendix Table D-4 Summary of Tritium in RAINWALEr..........eviiiiiiecieeee e e e e D-7
Appendix Table D-5 Summary of Radionuclides in Environmental Air.........ccccoiiieeeeei e D-8
Appendix Table D-6 Summary of Gamma SUIrVEIllaNCe..........uueeeviiieecce e D-10
Appendix Table D-7 Summary of Radionuclides in SOil........cc.oeiiciiiiiciiiie e D-11
Appendix Table D-8 Summary of Radionuclides in Grassy Vegetation........ccccccevcvveeieciieeecciiee e D-12
Appendix Table D-9 Summary of Radionuclides in FOOdStUFfS .........coccuiiiiiiiiiiice e D-13
Appendix Table D-10 Summary of Radionuclides iN DAY .......cccccoeeeciiiieieee e e cnraeee s D-14
Appendix Table D-11 Radiation in Liquid SOUICe REIEASES .....ceeveieeeccuriiieiiee et e e eecrree e e e e nnraaee s D-15
Appendix Table D-12 Summary of Liquid Effluent DOE DCS Sum of Fractions by Facility .......ccccccceevrnneennn. D-16
Appendix Table D-13 Summary of Radionuclides in Sediments..........ccccuveiiiciiieiciiee e D-17
Appendix Table D-14 Summary of Radionuclides in Drinking Water........cccccuveeiiiiiee e D-19
Appendix Table D-15 Summary of Radionuclides in Freshwater Fish........ccccccceviiiiiiiiiciiee e, D-22
Appendix Table D-16 Summary of Radionuclides in Saltwater Fish.........ccccceoieiiiiiiiie e, D-25
Appendix Table D-17 Summary of Radionuclides in Shellfish ..., D-26
Appendix Table D-18 Summary of Radionuclides in Wildlife ..o, D-27
Appendix Table E-1 Summary of Documents that Report Groundwater Monitoring Data ...........cccccccvveeenns E-1

Xiv Savannah River Site



	aa SRNS-RP- 2022-00001 cover 13
	ab ASER-2021-upfront-FINAL 9 21 2022
	A
	B
	C
	E
	F
	G
	H
	I
	L
	M
	N
	O
	P
	Q
	R
	S
	T
	U
	V
	W
	Z

	ASER-2021-Chapter1-FINAL 9 21 2022
	1 DOEon1ion
	1.1 History
	1.2 Mission and current operation
	1.1
	1.3 Site Location, Demographics, and Environment
	1.3.1 Water Resources
	1.3.2 Geology
	1.1.1
	1.1.1
	1.1.1
	1.1.1
	1.3.3 Land and Forest Resources
	1.3.4 Animal and Plant Life

	1.4 DOE-EM Primary Site Activities
	1.4.1 Nuclear Materials Management
	1.4.2 Nuclear Materials Disposition
	1.4.3 Spent Nuclear Fuel Storage
	1.4.4 Waste Management
	1.4.4.1 Radioactive Liquid Waste Management
	1.4.4.2 Solid Waste Management

	1.4.5 Area Completion Projects
	1.1.1
	1.4.6 Environmental Monitoring

	1.5 NNSA Primary Site Activities
	1.5.1 Tritium Processing
	1.5.2 Nuclear Nonproliferation
	1.5.3 Pit Production

	1.1
	1.1
	1.1
	1.1
	1.1
	1.6 Special Environmental Studies


	ASER-2021-Chapter2-FINAL 9 19 2022
	2.1 SRS Environmental Management System
	2.1.1 SRS Environmental Policy
	2.1.2 Integration with Integrated Safety Management System

	2.2 EMS Implementation
	2.2.1 Plan
	2.2.2 Do
	2.2.3 Check
	2.2.4 Act

	2.3 Sustainability and stewardship goals and implementation
	2.3.1 Energy Management
	2.3.2 Renewable Energy
	2.3.3 Water Management
	2.3.4 Performance Contracting
	2.3.5 Sustainable Buildings
	2.3.6 Waste Management
	2.3.7 Fleet Management
	2.1.1
	2.1.1
	2.1.1
	2.1.1
	2.1.1
	2.3.8 Acquisition and Procurement
	2.3.9 Electronics Stewardship
	2.3.10 Data Center Efficiency
	2.3.11 Resiliency
	2.3.12 Greenhouse Gas Management

	2.4 EMS Best Practices
	2.4.1 2021  DOE Sustainability Awards: The P-Area Permeable Reactive Barrier Wall Project Receives Recognition
	2.1.1
	2.1.1
	2.4.2 Sustainability Campaign
	2.4.3 Earth Day
	For 2021, SRS chose the Earth Day theme “Restore our Earth.” Due to the COVID-19 pandemic, SRS was unable to hold an onsite Earth Day celebration. However, an SRS video featured interviews with DOE-EM, National Nuclear Security Administration (NNSA), ...
	2.4.4 Reuse or Recycling of Equipment and Materials
	2.4.5 Sustainable Environmental Compliance and Environmental Remediation
	2.1.1
	2.4.6 Challenges and Barriers to Implementation


	ASER-2021-Chapter3-FINAL 9 21, 2022
	3 Compliance Summary
	3.1 Introduction
	3.2 Federal Facility Agreement
	3.2.1 Remediation (Environmental Restoration and Cleanup)
	3.2.2.1 Tank Closure
	3.2.2.2
	3.2.2.2
	3.2.2.2
	3.2.2.2
	3.2.2.2 Salt Processing
	3.2.2.3 Salt Disposition
	3.2.2.4
	3.2.2.4
	3.2.2.4
	3.2.2.4
	3.2.2.4 Sludge Waste Processing—Vitrification of High-Activity Waste
	3.2.2.5 Low-Level Liquid Waste Treatment


	3.3
	3.3 Regulatory compliance
	3.3.1 Atomic Energy Act/DOE Order 435.1, Radioactive Waste Management
	3.3.2 Resource Conservation and Recovery Act (RCRA)
	3.3.2.1 Hazardous Waste Permit Activities
	3.3.2.2   Solid Waste Permit Activities
	3.3.2.3  Underground Storage Tank (UST) Permits

	3.3.3 Federal Facility Compliance Act (FFCA)
	3.3.4 Toxic Substances Control Act (TSCA)
	3.3.5 South Carolina Infectious Waste Management Regulation
	3.3.6 Air Quality and Protection
	3.3.6.1 Clean Air Act (CAA)
	3.3.6.2 Accidental Release Prevention Program
	3.3.6.3 Ozone-Depleting Substances
	3.3.6.4 Air Emissions Inventory
	3.3.6.5 National Emission Standard for Hazardous Air Pollutants (NESHAP)
	3.3.6.5.1 NESHAP Radionuclide Program
	3.3.6.5.2  NESHAP Nonradionuclide Program
	3.3.6.5.3  NESHAP Asbestos Abatement Program


	3.3.7 Water Quality and Protection
	3.3.7.1 Clean Water Act (CWA)
	3.3.7.1.1 National Pollutant Discharge Elimination System (NPDES)
	3.3.7.1.2 Section 404(e) Dredge and Fill Permits

	3.3.7.2 Safe Drinking Water Act (SDWA)
	3.3.7.3 Water Withdrawal

	3.3.8 Environmental Protection and Resource Management
	3.3.8.1 National Environmental Policy Act (NEPA)
	3.3.8.2 Emergency Planning and Community Right-to-Know (EPCRA)/Superfund Amendment Reauthorization Act (SARA) Title III
	3.3.8.3 Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA)
	3.3.8.4 Endangered Species Act (ESA)
	3.3.8.5 Migratory Bird Treaty Act (MBTA)
	3.3.8.6  Invasive Species Management
	3.3.8.7  National Historic Preservation Act (NHPA)

	3.3.9 Release Reporting
	3.3.10 Permits

	3.4
	3.4
	3.4
	3.4
	3.4
	3.4
	3.4
	3.4
	3.4
	3.4
	3.4 Major doe orders for environmental compliance
	3.5 regulatory self-disclosures
	3.6 Environmental Audits
	3.7 Key Federal Laws Compliance Summary
	3.8 Environmental Compliance Summary

	A
	Killdeer (Charadrius vociferus) with a Nest and Eggs in front of Building 730-4B
	Wild Pigs at SRS

	ASER-2021-Chapter4-FINAL 9 19, 2022
	...
	4.1 Introduction
	Figure 4-1  Types and Typical Locations of Nonradiological Sampling

	4.2 Calculated Air Emissions
	4.3 Water Monitoring
	4.3.1 Wastewater, Stormwater, and Sludge Monitoring
	Wastewater
	Stormwater
	Sludge
	4.3.1.1 Wastewater, Stormwater, and Sludge Results Summary
	Wastewater
	Stormwater
	Sludge

	4.3.2 Onsite Drinking Water Monitoring
	4.3.2.1 Drinking Water Results Summary

	4.3.3 River and Stream Water Quality Surveillance
	4.3.3.1 River and Stream Water Quality Results Summary

	4.3.4 Sediment Sampling
	4.3.4.1 Stream and River Sediment Results Summary

	4.3.5 Fish Monitoring
	4.3.5.1 Fish Results Summary




	ASER-2021-Chapter5-Final 9 21, 2022
	5.1 INtroduction
	5.2 SRS Offsite Monitoring
	5.3 AIR Pathway
	5.3.1 Air Monitoring
	5.3.2 Airborne Emissions
	5.3.2.1 Airborne Emissions Results Summary

	5.3.3 Air Surveillance
	5.3.3.1
	5.3.3.1 Results Summary

	5.3.4 Ambient Gamma Surveillance
	5.3.4.1 Ambient Gamma Results Summary

	5.3.5 Soil Surveillance
	5.3.5.1 Soil Results Summary

	5.3.6 Grassy Vegetation Surveillance
	5.3.6.1 Grassy Vegetation Results Summary

	5.3.7 Terrestrial Food Surveillance
	5.3.7.1
	5.3.7.1
	5.3.7.1 Terrestrial Food Results Summary


	5.4 Water Pathway
	5.4.1 Liquid Effluents Monitoring Program
	5.4.1.1 Liquid Effluent Results Summary

	5.4.2
	5.4.2
	5.4.2
	5.4.2
	5.4.2
	5.4.2
	5.4.2
	5.4.2
	5.4.2
	5.4.2
	5.4.2 Stormwater Basin Surveillance
	5.4.2.1
	5.4.2.1 Stormwater Basin Results Summary

	5.4.3 SRS Stream Sampling and Monitoring
	5.4.3.1 SRS Stream Results Summary

	5.4.4 Savannah River Sampling and Monitoring
	5.4.4.1 Savannah River Results Summary

	5.4.5 Tritium Transport in Streams and Savannah River Surveillance
	5.4.5.1 Tritium Transport in Streams and Savannah River Results Summary
	5.4.5.2 Settleable Solids Surveillance
	5.4.5.3 Settleable Solids Results Summary

	5.4.6 Sediment Sampling
	5.4.6.1 Sediment Results Summary

	5.4.7  Drinking Water Monitoring
	5.4.7.1 Drinking Water Results Summary


	5.5 Aquatic Food Products
	5.5.1  Fish Collection in the Savannah River
	5.5.1.1 Fish in Savannah River Results Summary


	5.6 Wildlife Surveillance
	5.6.1 Wildlife Results Summary


	ASER-2021-Chapter6-FINAL 9 21, 2022
	6 Radiological Dose Assessments
	6.1 Introduction
	6.2 What is Radiation Dose?
	6.3 Calculating Dose
	6.3.1 Weather Database
	6.3.2 Population Database and Distribution
	6.1.1
	6.3.3 River Flow Rate Data

	6.4 Offsite Representative Person Dose Calculation Results
	6.4.1 Liquid Pathway
	6.4.1.1 Liquid Release Source Terms
	6.4.1.2 Dose to the Representative Person
	6.1.1.1
	6.4.1.3 Drinking Water Pathway Dose
	6.4.1.4 Collective (Population) Dose

	6.4.2 Air Pathway
	6.4.2.1 Air Release Source Terms
	6.4.2.2 Air Concentrations
	6.4.2.3 Dose to the Representative Person
	6.4.2.4 Collective (Population) Dose
	6.4.2.5 National Emission Standards for Hazardous Air Pollutants (NESHAP) Compliance

	6.4.3 All-Pathway Doses
	6.4.3.1 All-Pathway Representative Person Dose
	6.4.3.2  All-Pathway Collective (Population) Dose


	6.1
	6.1
	6.1
	6.1
	6.1
	6.1
	6.1
	6.1
	6.1
	6.1
	6.5 Sportsman Dose calculation results
	6.5.1 Onsite Hunter Dose
	6.5.2 Hypothetical Offsite Hunter Dose
	6.5.3 Hypothetical Offsite Fisherman Dose
	6.5.4 Potential Risk from Consumption of SRS Creek-Mouth Fish

	6.6 Release of Material Containing Residual Radioactivity
	6.6.1 Property Release Methodology

	6.7 Radiation Dose to Aquatic and Terrestrial Biota
	6.7.1 DOE Biota Concentration Guides


	Figure 6-1  Exposure Pathways to Humans from Air and Liquid Effluents
	Figure 6-2  2014-2018 Wind Rose Plot for H Area (Showing Direction and Frequency Toward Which the Wind Blows)
	Figure 6-3  Savannah River Annual Average Flow Rates Measured by USGS at River Mile 118.8
	Figure 6-4  Radionuclide Contributions to the 2021 SRS Total Liquid Pathway Dose of 0.28 mrem (0.0028 mSv)

	ASER-2021-Chapter7-FINAL 9 21 2022
	7 GWaterManagement
	7.1 Introduction
	7.2 Groundwater at SRS
	7.3 Groundwater Protection Program at SRS
	7.3.1 Protecting SRS Groundwater
	7.3.2 Monitoring SRS Groundwater
	7.3.2.1 Groundwater Surveillance Monitoring
	7.3.2.2 2021 Groundwater Data Summary

	7.3.3 Remediating SRS Groundwater
	Figure 7-4  Locations of Tritium Monitoring Wells in Burke and Screven Counties, Georgia
	Figure 7-5  Tritium Concentration in Wells Sampled in Burke and Screven Counties, Georgia

	7.3.4 Conserving SRS Groundwater



	ASER-2021-Chapter8- FINAL 9 14 22
	8.1 Introduction
	8.2 Background
	8.3 Quality Assurance Program Summary
	Figure 8-1  Interrelationship between QA/QC Activities
	8.4 Environmental Monitoring Program QA Activities
	8.4.1 Department of Energy Consolidated Audit Program (DOECAP)
	8.4.1.1 DOECAP Laboratory Audits
	8.4.1.2 DOECAP TSDF Audits


	8.5 Environmental Monitoring Program QC Activities
	8.5.1 QC Sampling
	8.5.2 Laboratory Proficiency Testing
	8.5.2.1 Nonradiological Methods Proficiency Testing
	8.5.2.2 Radiological Methods Proficiency Testing


	8.6 Records management

	z ASER-2021-Appendices-Final 9 21 2022
	Appendix A
	Appendix Table B-1  SRS Nonradiological Media and Sampling Frequencies
	Appendix Table B-2  SRS Radiological Media and Sampling Frequencies

	Appendix Table C-1  River and Stream Water Quality Results Summary
	Appendix B  Radiological Environmental Mo
	Appendix C  Groundwater Management Program

	Blank Page



