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Presenter
Presentation Notes
NCRP #160 (2009): Non-Occupational Exposure Increase from 360 to 620 mrem (6.2 mSv) per year. Based upon data from 2006 increase is from medical imaging procedures, including computed tomography (CT) and cardiac nuclear medicine examinations.
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Significant Sources of Radionuclides to Atmosphere: 

Anthropogenic 

Presenter
Presentation Notes
(Legacy) Weapons Testing & Stockpile Maintenance
2007 Emissions: 39,542 Ci (25,088 Ci as H3) 
Power Generation
Nuclear
Fossil 
National Council on Radiation Protection and Measurements (NCRP), the average radioactivity per short ton of coal is 17,100 millicuries/4,000,000 tons, or 0.00427 millicuries/ton
Anthropogenic (Volcanic Activity)
Some Data

From RAC Dose Reconstruction: Radionuclides in weapons fallout, including 241Am, 137Cs, 3H, 131I, 90Sr, 239,240Pu, 65Zn, and 95Zr/Nb were also released in significant quantities from the SRS.
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Major Atmospheric Sources in the Unites States: 
DOE Nuclear Sites (19) 

2007 Point Source Emissions:  
• DOE:  39,542 Ci  (25,088 Ci as H3) 
• Nuclear: 10,746 Ci   (  6,419 Ci as H3) 
 

(Sources: Vazquez, 2009 & NRC, 2007) 

Annual Reporting 
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Atmospheric Releases of Tritium from SRS (Curies): 
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(SRS Environmental Reports 1955 – 2012) 

In recent years tritium (Elemental & Oxide 
forms) accounted for 99% of  radioactivity 
releases to atmosphere from SRS.  
 
Sources include Tritium Facilities (> 90%),  
Fuel Dissolution, Reactor Areas, estimated 
releases from remediation & restoration 
activities. 
  2008 34,600 Ci 
  2009 36,900 Ci 
  2010 40,500 Ci 
  2011 28,100 Ci 
  2012 16,700 Ci 

Presenter
Presentation Notes
Tritium in elemental and oxide forms accounted for more than 99 percent of the total radioactivity released
to the atmosphere from SRS operations in 2011

About 94 percent of the releases came from the site’s tritium facilities and the remainder is split between the Reactor Areas and the estimated diffuse
and fugitive releases from ongoing remediation and restoration activities.

For the past 10 years, the airborne tritium releases have ranged between about 17,000 to 60,000 Ci per year
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Monitoring Radionuclides: IAEA-GNIP 
International Atomic Energy Agency (IAEA) 

Global Network for Isotopes in Precipitation (GNIP) 
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(IAEA WISER, 2011) 

• 78 Stations in North America 
δ18O, H2, H3 

 
 

• Welker (2000) & Vachon (2007) 
NTN 1989, 1991-1995 

Presenter
Presentation Notes
GNIP: Documentation and understanding of the distribution of water isotope tracers (stable 18O and 2H, and radioactive 3H) in global precipitation

Canada:Ottawa 
US: Collaboration with University of Alaska-Fairbanks. Appear to have one project where d 18 O and d D isotopic values were measure from ~80 sites across the United States using water from NADP. At present the web site only contains the δ 18O weighted annual averages over our 6 year sampling period (1989, 1991-1995).

Since 1961, more than 800 meteorological stations in 101 countries have been collecting monthly precipitation samples for the Global Network of Isotopes in Precipitation. (The locations of the stations which contributed to this database are shown in Fig. 1.) Stations participating in the network collect monthly composite total rainfall, for tritium, deuterium and oxygen-18 analysis. Samples are then shipped to various laboratories for analysis. At present, approximately 40% of the stable isotope and of the tritium samples from all network stations are sent to the IAEA Laboratory in Vienna for analysis. The remainder is forwarded to co-operating laboratories for analysis of either tritium, or deuterium and oxygen-18, or both. The data collected on a routine basis by stations belonging to national networks are provided to the IAEA and are included in this database, if they are compatible with the present data reporting system. The national networks provide actually 60% of the data of the global database. There is a need for further national networks to meet the scientific communities’ requirements for more (and more accurate) data on isotopes in present-day atmospheric water. 

Advocate 78 Stations in US/Canada (IAEA Region IV)
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Monitoring Radionuclides: EPA RADNET 

Presenter
Presentation Notes
EPA RADNET: EPA scientists routinely test precipitation samples from more than 30 sites in the U.S. The stations submit precipitation samples to the EPA lab as rainfall, snow or sleet occurs. Under routine circumstances, samples are composited and analyzed by EPA scientists monthly. In response to the Japanese nuclear incident, gamma analyses are being performed on the precipitation samples as they’re received. It may take up to five days for results because of the number of samples being directed to the laboratory. This is to ensure the proper analysis and quality assurance measures takes place before the results are released. EPA expects to see radioisotopes consistent with the Japanese nuclear incident during sample analysis. EPA expects the measured levels to be extremely low as this air mass disperses across our planet. All results are in picocuries per liter (pCi/L). A picocurie is one trillionth of a curie.
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Savannah River Site Precipitation Monitoring Network: 

Monitoring Sites • On-Site  1 - 6 • 10 Mile 5 - 12 • 25 Mile 5 - 12 • 100 Mile 1 - 4 

Presenter
Presentation Notes
2 x 2 foot rainwater collection pans
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SRS Precipitation Sampling Equipment & Analysis: 

Detail of Ion Exchange Column 

Presenter
Presentation Notes
Rainwater is collected in a stainless steel collection pan. At some locations the water passes through an ion column prior to the collection bottle. The rainwater passes by gravity from the pan through an ion column to a collection bottle or directly to the collection bottle at stations where no ion column exists. The rainwater is analyzed for tritium and the ion column is analyzed for gross alpha, gross beta, and gamma emitting radionuclide.
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Average Tritium Activity in Rainwater - SRS 

(SRS Environmental Reports 1971 – 2010) 

Drinking Water Standard = 20,000 pCi/L
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Average Tritium Activity in Rainwater – SRS & RADNET 

(SRS Environmental Reports 1971 – 2010) 

Drinking Water Standard = 20,000 pCi/L
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Columbia, SC 
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Average Tritium Activity in Rainwater – SRS & IAEA 
Drinking Water Standard = 20,000 pCi/L
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(SRS Environmental Reports 1971 – 2010 & IAEA WISER, 2011) 
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Conclusions & Observations: 

• Tritium Activity in Precipitation:  
• Activity Decreases as Distance from SRS Increases, 

• Observations (10 &100 miles) Consistent with EPA RADNET, 

• Observations in Vicinity of SRS are Greater Than IAEA Observations, 

• SRS, EPA & IAEA Indicate Overall Decrease in Tritium. 

• Need for improvements in low-level measurements at 25 

& 100-mile locations! 

• Is there a need for a large-scale monitoring network? 
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Additional Information & Resources: 

SRS Environmental Reports: 
http://www.srs.gov/general/pubs/ERsum/index.html 

IAEA Water Isotope System for Data Analysis, 
Visualization, and Electronic Retrieval (WISER): 

http://www-naweb.iaea.org/napc/ih/IHS_resources_isohis.html 

US EPA RADMAP: 
http://www.epa.gov/narel/radnet/ 

Nuclear Power Effluent and Environmental Reports: 
http://www.nrc.gov/reactors/operating/ops-

experience/tritium/plant-info.html 
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DOE Nuclear & NRC Licensed Reactors in United States: 

DOE Nuclear Facilities 
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Would NTN be a Suitable Network for Radionuclides? 
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