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• To fulfill a 2016 Facilities Disposition and Site Remediation 
Committee Work Plan Commitment 

• To Provide an Overview of the SRS Air Surveillance Program 
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Purpose 



Overview 
• SRS Air Surveillance Program Overview  
• Air surveillance results for radionuclides are within the historical 

five-year trend and below 1% of the (EPA) dose standard of 10 
mrem/yr.  

• Tritium-in-Rainwater: Concentrations from all locations are below the 
EPA drinking water standard of 20,000 pCi/L 
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SRS is Bigger Than a Breadbox… But How Big is It? 

The Savannah River Site (SRS) covers 310 square miles or 198,344 acres.   
It encompasses parts of Aiken, Barnwell and Allendale counties. Of its 198,344 acres, 
about 90 percent is pine forest and teeming swampland. The property is a National 
Environmental Research Park and is home to several endangered species.  

Presenter
Presentation Notes
SRS is a government facility located in the western region of South Carolina along the Savannah River. The Site is approximately 310 square miles covering parts of Aiken, Allendale, and Barnwell counties. SRS was built in the early 1950’s to produce materials used to create nuclear weapons. Five nuclear reactors were built to produce these materials. Reactor operations continued until 1988. A number of support facilities including two chemical separation plants, a heavy water extraction plant, nuclear fuel and target fabrication facilities, a tritium extraction facility and waste management facilities were also built, and several of these facilities continue to operate. The main activities on Site today are waste processing and treatment, environmental cleanup and protection of nuclear material.



Why SRS Monitors  

To ensure protection of the public and the environment 
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Presenter
Presentation Notes
Comply with Regulations- Federal & StateDetermine Critical Pathways for ExposureDetermine Pre-Operational ConditionsPerform Dose and Risk Assessments Inform Stakeholders-Stakeholders include downstream river users and the local communities around SRS



Evolution of Site Monitoring 
• Environmental baseline studies during the 1950s included: 

– Scientists from the Universities of Georgia and South 
Carolina  
• Collected baseline data on plant and animal 

communities.  
– Team from the Academy of Natural Sciences in 

Philadelphia under the leadership of Dr. Ruth Patrick. 
• Performed a biological study of the Savannah River.  

– Du Pont’s Site Survey team of Health Physics 
personnel. 
•  Completed a landmark study of local natural 

radioactivity.  
• Environmental monitoring program established in 1953 Dr. Ruth Patrick, pioneer in studying the health of freshwater 

streams and rivers, and member of the Academy of Natural 
Sciences 
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Presenter
Presentation Notes
Collection of 6,600 samples over 6,000 square miles to establish background levels



Environmental Monitoring   
• SRS has performed environmental sampling 

and monitoring for over 60 years 
– Earliest baseline sampling  

initiated in early 1950s  
– Assess impact to the public and environment 

from site operations 
– Monitor facility discharges 
– Extensive on- and off-site,  

extending to Savannah  
– Sample media: air, water, groundwater, soil, 

food products (including fish) and vegetation 
• Chemical 
• Radiological 
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South Carolina and Georgia 
Counties Where Monitoring Occurs 

 

Presenter
Presentation Notes
SRS performs environmental monitoring to meet state and federal regulations and DOE orders. The monitoring results are used to determine how operations at the Site affect the community and environment. DOE Order 458.1, “Radiation Protection of the Public and the Environment” specifies radiation dose standards for individual members of the public. For this order “Environmental Monitoring” includes, but is not limited to effluent monitoring, environmental surveillance, meteorological monitoring, and pre-operational monitoring. 



Exposure Pathways & Sampling by Media 
Air Fish 

Wildlife 

Surface 
Water 

Vegetation 

Soil 
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Foodstuff 

Air 

Presenter
Presentation Notes
During routine operations at SRS, radioactive materials are incidentally released to the environment through atmospheric and/or liquid pathways (2 Major Pathways). These releases potentially result in a radiation dose commitment to offsite people.  The principal pathways by which people are exposed to releases of radioactivity are Inhalation, Ingestion, Absorption, & External Exposure. This is a simplified representation of the principal exposure pathways.



Effluent Monitoring vs. Environmental Surveillance 

• Effluent Monitoring 
– The collection of samples or data from the permitted point at which a facility discharges 

liquid or gaseous releases to the environment 
• Environmental Surveillance 

– The collection of samples of air, water, soil, foodstuffs, biota and other media, or of data 
from the ambient environment (beyond the point of discharge) 
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Presenter
Presentation Notes
Surveillance involves collecting and analyzing samples of air, river water, soil, sediment, vegetation, milk, food products, fish, and other media from many locations. These samples are analyzed for radioactive or nonradioactive contaminants to assess trends in the different environmental media. SRS collects samples beyond the SRS perimeter in Georgia (GA) and South Carolina (SC) at 25 and 100 miles from the Site, as well as the population centers of Aiken, Allendale, Barnwell, New Ellenton, North Augusta, and Williston in South Carolina and Augusta, Savannah, and Waynesboro in Georgia.



Radiological Airborne Surveillance 
• Radionuclides present in and around the 

SRS environment are from a number of 
sources, including natural background, fallout 
from historical atmospheric testing of nuclear 
weapons, offsite nuclear power plant 
operations, offsite non- routine releases such 
as Fukushima disaster in 2011*, and SRS 
operations.  

• SRS conducts atmospheric surveillance to 
determine whether airborne radionuclides 
from SRS releases have reached the 
environment in measurable quantities.  
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*http://www.srs.gov/general/pubs/ERsum/er11/index.html 
 



Air Surveillance Continued 
• The atmosphere contains radionuclides in 

various forms (gaseous, particulate matter, 
water vapor). Rainwater can redeposit 
particulate matter from the air onto the 
ground and the radionuclides can eventually 
be absorbed into vegetation or soil. The 
atmospheric surveillance program monitors 
both air and rainwater.  

• SRS maintains a network of 14 
atmospheric surveillance sampling 
stations in and around SRS to monitor the 
concentration of tritium and radioactive 
particulate matter in the air and rainwater. 
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Air Surveillance Locations 
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(11) “Outer Perimeter” & (3) “25 Mile” Locations 
 

 

Presenter
Presentation Notes
As of 2015, there are 14 sampling locations (11 onsite or at the perimeter, and 3 at the 25-mile radius; Augusta Lock & Dam, US 301 Bridge, and Aiken Airport) to monitor the radiological hazards potentially released from SRS. 



Location Geometry 
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• Stations are placed in the center 
of site; in a ring around site 
perimeter; at a regional 
reference location assumed to 
be un-impacted by site 
operations at 25 miles, and in 
population centers at 25 miles.  

• Placement on the site boundary 
was designed to ensure that at 
least one monitoring station is 
located in every 45-degree 
sector 



Air Station Schematic 
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Presenter
Presentation Notes
Airborne particulates and radioiodine are collected using a glass fiber filter paper and an activated charcoal cartridge, respectively. A flow regulated rotary vane pump is used to pull air through the dual filter system at the rate of approximately 2.6 CFM or 74 LPM.Tritium oxide measurements are obtained by collecting air moisture on silica gel columns where the moisture is trapped on the silica gel column by moving air through the system by aregulated rotary vane pump rate of 150 CC/MIN or 0.15 LPM.



Filtration System (Bi-Weekly Sampling) 
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Filter Holder Housing 

Glass Fiber Filter 

Charcoal Canister 

• Glass Fiber Filter- Airborne Particulate 
Matter (Gamma-emitting radionuclides, gross 
alpha/beta emitting radionuclides 

• Charcoal Canister- Gaseous states of 
Radioiodine (Iodine-129, Iodine-131, 
gamma-emitting radionuclides) 

• Silica Gel- Tritiated Water Vapor 
 

Presenter
Presentation Notes
A 47-mm diameter filter is supported in the filter holder on a wire mesh screen. A round, 3-inch diameter, activated charcoal filled cartridge is contained within a filter holder with silicone O-rings. Air passes first through the paper filter and then through the cartridge. Silica gel grade 40 or equivalent is contained in a 12-inch x 2-inch Plexiglas column. The grade silica gel is important in order to accurately measure the tritium in air. Silica gel columns are weighed before and after sampling. This provides an accurate measurement of the moisture retained during sampling. A correction factor is applied to tritium results that accounts for the water and hydroxyl groups available for exchange with the absorbed water.



Schematic of Rainwater Collection 
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Monthly Sampling- 
• Rainwater- Tritium in 

Rainwater 

Presenter
Presentation Notes
Rain water is collected in a stainless steel collection pan. The rain water passes by gravity from the pan through tubing directly to a collection bottle. 1 Liter of the collected rainwater is sampled monthly for Tritium analyses.



Conclusion 
• SRS performs environmental monitoring to meet state and federal regulations and 

DOE orders to ensure protection of the public and the environment 
• SRS conducts atmospheric surveillance (beyond the point of discharge) to 

determine whether airborne radionuclides from SRS releases have reached the 
environment in measurable quantities.  

• SRS maintains a network of 14 atmospheric surveillance sampling stations in and 
around SRS to monitor the concentration of tritium and radioactive particulate 
matter in the air and rainwater. 

• Air surveillance results for radionuclides are within the historical five-year trend and 
below 1% of the (EPA) dose standard of 10 mrem/yr 

• Tritium-in-Rainwater: Concentrations from all locations are below the EPA drinking 
water standard of 20,000 pCi/L 

• For more information please see Annual Site Environmental Report 
http://www.srs.gov/general/pubs/ERsum/er14/index.html.  
– 2015 ASER will be available 10/1/16. 
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Presenter
Presentation Notes
Air surveillance results are compared to dose model estimates annually and historically have validated the dose assessment.

http://www.srs.gov/general/pubs/ERsum/er14/index.html


Backup Slides 
• Backup Slides 
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Ten Year Trend for Tritium in Air Results 
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Tritium-in Air Results Compared to Standards 
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10% of EPA Standard 

1% of EPA Standard 



Tritium in Rainwater Compared to Standard 
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EPA Drinking Water Standard 
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Tritium in Air Surveillance Results 
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Tritium in Rainwater Results 
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SRS WindRose 
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