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PURPOSE OF THIS REPORT 

WHAT:  South Carolinaôs Department of Health and Environmental Control (DHEC) 

monitors the Department of Energyôs Savannah River Site (SRS) for potential 

contaminants and produces a report of all its annual findings. 

WHY:  Due to nuclear material testing and lack of environmental regulations during 

the Cold War era, radioactive and non-radioactive constituents are present on SRS 

property.  SRS personnel have been sampling multiple media for many years. 

However, to verify the data being collected on and around SRS, DHEC conducts 

independent monitoring associated with the site to provide a second set of results for 

comparison.  

HOW:  In order to have a verification system for SRSôs annual data, the Department 

of Energy-Savannah River (DOE-SR) partnered with DHEC as part of a 1995 

Agreement in Principle (AIP) to create the Environmental Surveillance and Oversight 

Program (ESOP).  ESOP is a division of DHEC specific to the Midlands Aiken 

Environmental Affairs Office. There are 10 team members with varying expertise 

working in ESOP that collect and analyze samples of air, water, soil, sediment, 

vegetation, milk, fish, and game for radiological and non-radiological constituents.  

WHERE:  Samples are collected on site property, around its perimeter, and in 

background locations. Depending upon the media, some DHEC sample locations 

coincide with those of DOE-SR. These locations are compared in our report. 

WHEN:  Samples are collected weekly, quarterly, biannually, and annually and are 

dependent upon the type of media and can be affected by availability of the resource, 

accessibility, and weather. 
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ALPHA RADIATION: 

 
 

BETA RADIATION:  

 
 

GAMMA RADIATION: 

 

RADIATION:   
 

 

 

 

 

 

RADIATION ï Occurs when an unstable atom tries 

to become stable by releasing some of its energy in 

the form of an alpha or beta particle or gamma wave. 

 

TYPES OF RADIATION 

ALPHA ï results when the nucleus of an atom 

releases two protons and two neutrons. Due to this 

particle being heavier in mass, it can be stopped by 

the air, skin, or paper. External exposure is not 

dangerous, but if swallowed, breathed in, or enters a 

person through a cut, it can harm the human body. 

BETA ï occurs when an atom releases an electron 

(negative charge). Since it is lighter in mass and 

faster moving, it can travel greater distances and can 

be stopped by a layer of wood or metal but can 

penetrate the outer layer of skin. It can cause skin 

burns.  

GAMMA ï is the release of pure energy that is fast 

moving and able to travel longer distances until it hits 

either concrete or lead. It will pass through the human 

body resulting in internal and external bodily damage. 
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In 1950, the U.S. Atomic Energy Commission established the Savannah River Site (SRS) (1954-

1992) with the mission of producing nuclear materials, primarily tritium and plutonium. SRS is a 

Department of Energy (DOE) facility located approximately 20 miles from Aiken, South 

Carolina. SRS boundaries lie within Aiken, Allendale, and Barnwell counties and span 

approximately 310 square miles. During legacy operations, radionuclides were released into the 

surface water, groundwater, soils, and atmosphere. Although the reactors are no longer 

operating, work continues at SRS with the primary focus being on cleaning up legacy wastes and 

remediating areas associated with former operations. 

Due to the large number of 

contaminants that could potentially be 

released from SRS, the Centers for 

Disease Control and Prevention (CDC) 

performed a site assessment to 

determine the potential health effects of 

any discharged radionuclides to the off-

site public. Most of the radiological 

releases originated from processes 

associated with the reactor areas (R, K, 

P, L, and C) and the separations areas (F 

and H), but there are other areas of 

releases as a result of the varied 

processes at SRS. 

Tritium was one of the principle nuclear materials produced at SRS to multiply the firepower of 

plutonium in nuclear weapons (Till et al., 2001). Tritium releases originated from processes 

associated with the reactors, separations areas, D-Area, and tritium facilities. The two main types 

of tritium releases came from direct site facility releases and migration from seepage basins in 

the separations areas, the burial ground, and the K-Area containment basin. In the early 

operational years, nearly 100 percent of the discharges to streams were related to direct releases. 

Tritiated waterôs ability to react chemically like nonradioactive water in living cells lends itself 

to be more hazardous biologically than tritium gas (CDC SRSHES, 1997). 

Alpha-emitting and beta-emitting radionuclides were also released to liquid effluent. Alpha-

emitting radionuclide releases from M-Area primarily affected Tims Branch, which ultimately 

flows into Upper Three Runs Creek. Fourmile Branch is the stream most affected by alpha- and 

beta-emitting releases coming from the separations areas, and releases from the reactor areas 

affected all streams except for Upper Three Runs Creek (Till et al., 2001). Steel Creek, Pen 

Branch, and Lower Three Runs Creek were mainly affected by beta-emitting releases from the 

reactors. Strontium-90 (Sr-90) is a main contributor of beta activity and came primarily from the 

reactors (Till et al., 2001). 

Plutonium was manufactured at SRS in H-Area from fuel rods and in F-Area from targets (Till et 

al., 2001). Releases at SRS occurred primarily through the discharge of liquid waste into streams. 

Iodine-129 (I-129) is a fission product of reactor fuel that has a very long half-life. Most 

occurred during fuel processing (Till et al., 2001). Technetium-99 (Tc-99) was produced in SRS 

production reactors as a fission by-product of uranium and plutonium. This radionuclide was 

released to the environment from the separations areas ventilation systems, the aqueous 

P Reactor at SRS ï No longer in operation 
Photo by DOE-SR. CC BY 2.0 
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environment from liquid waste in waste tanks, and the Solid Waste Disposal Facility 

(Westinghouse Savannah River Company [WSRC], 1993).  

Strontium was a fission product in SRS reactors, subsequently released from F-area and H-area 

(WSRC, 1998). SRS operations have also released strontium into the environment through 

normal site operations and equipment failures.  

Routine operations at SRS have 

released cesium-137 (Cs-137) to the 

regional environment surrounding 

SRS. The most significant releases 

occurred during the early years of site 

operation when Cs-137 was released to 

seepage basins and site streams. The 

SRS facilities that have documented 

Cs-137 releases are the production 

reactors, separations areas, liquid 

waste facilities, the solid waste 

disposal facility, central shops, heavy 

water rework facility, Saltstone 

Facility, and the Savannah River 

National Laboratory (SRNL). 

Historically, the Department of 

Energy-Savannah River (DOE-SR) has been self-regulating regarding environmental monitoring. 

Until 1995, the public had to rely solely on DOE-SR to ensure their health and the environment 

was protected. DOE-SR formed an Agreement in Principle (AIP) with the South Carolina 

Department of Health and Environmental Control (SCDHEC) to perform independent 

environmental monitoring and oversight of SRS. This partnership provides an extra source of 

information to the public regarding the effectiveness of the DOE-SR monitoring activities. From 

this agreement, the Environmental Surveillance and Oversight Program (ESOP) of DHEC was 

initiated to supplement and compliment monitoring functions of this unique facility. DHEC 

monitoring provides an added protection due to the potential for environmental releases that pose 

a threat to the state. 

Program development at SRS is stable and evolves based on changing missions. The foremost 

focus is on legacy waste and materials that are stored or have been disposed of on-site and pose a 

current risk of release to the environment. Some of DOE-SRôs primary activities are concerned 

with identifying concentrations and migration of radionuclides in the aquatic environment, 

detecting and verifying accidental releases, characterizing concentration trends, and determining 

associated impacts on human health and the environment. This report provides results of samples 

collected by DHEC related to SRS, trending data to document how contaminants are changing, 

and information on how these changes may impact the surrounding communities. The data 

reported by DHEC is based on detections only. DHECôs ESOP will continue its mission of 

monitoring and oversight around SRS to ensure the siteôs on-going activities continue to be safe 

for the public and the environment. 

 

H Canyon at SRS ï Still in operation at the site 
Photo by DOE-SR. CC BY 2.0 
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1.1.0 PROJECT SUMMARY 
 
Atmospheric transport has the potential to impact the citizens of South Carolina from releases 

associated with activities at SRS. The Atmospheric Monitoring Project conducts routine, 

quantitative monitoring of atmospheric radionuclide releases associated with SRS, which it uses to 

identify concentration trends that could require further investigation. Air monitoring capabilities in 

2021 included 19 dosimeter monitoring locations and seven air monitoring stations that collected 

samples using glass fiber filters, rain collection pans, and silica gel columns. Glass fiber filters are 

used to collect total suspended particulates (TSP) in the air. Particulates are screened weekly for 

gross alpha- and beta-emitting activity. Precipitation, when present, and silica gel distillates of 

atmospheric moisture are sampled and analyzed monthly for tritium. Dosimeters are collected and 

analyzed every quarter for ambient beta/gamma levels. Radiological atmospheric monitoring sites 

were established to provide spatial coverage of the project area (Sections 1.4.0, Map and 1.5.0, 

Table 1). One air monitoring station is located at the center of the site, three are at the SRS 

perimeter, and three are 

found outside of the site 

boundary within public 

areas. Thirteen of the 

dosimeters are on or near the 

site perimeter, one is in the 

center of the site, and five are 

within 25 miles of the site in 

surrounding population 

centers. DHEC emphasizes 

monitoring SRS perimeter 

locations for radionuclides in 

atmospheric media for 

potential public exposure. 

 
1.2.0 RESULTS AND DISCUSSION 
 

Air Monitoring Summary Statistics can be found in Section 1.6.0 and all Air Monitoring Data can 

be found in the 2021 DHEC Data File. 
 
1.2.1 Total Suspended Particulates 
 

DHEC and the Department of Energy-Savannah River (DOE-SR) had both gross alpha and gross 

beta detections in 2021. Small seasonal variations at each monitoring location have been consistent 

with historically reported DHEC values (DHEC, 2021). Section 1.5.0 illustrates trends for the last 

five years for average gross alpha activity (Figure 1) and average gross beta activity (Figure 2) at 

SRS perimeter locations. 
 
1.2.2 Ambient Beta/Gamma 

 

DHEC conducts ambient beta/gamma monitoring through the deployment of dosimeters around the 

perimeter of SRS. In 2021, ambient beta/gamma average quarterly totals ranged from 20.75 (TLD-

Example of an Air Monitoring Station with 

Rain Collection Pan and Glass Fiber Filter 

(on top) and Silica Gel Column (inside) 
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04 and TLD-07) to 31.75 (TLD-02) mrem. Section 1.5.0, Figure 3 shows data trends at the SRS 

perimeter for average ambient beta/gamma values in dosimeters for DHEC and DOE-SR. 
 
1.2.3 Tritium 
 

Tritium continues to be the predominant radionuclide detected in the perimeter samples. Most of the 

tritium detected in DHEC perimeter samples may be attributed to the release of tritium from tritium 

facilities, separations areas, and from wide-spread and fleeting sources (SRNS, 2022). 

 
Tritium in Air 
 

Tritium in air values reported by DHEC are the result of using the historical method of calculating 

an air concentration of tritium based on the upper limit value of absolute humidity (11.5 grams of 

atmospheric moisture per cubic meter) in the geographic region (NCRP, 1984).  This number is a 

dose equivalent concentration that would yield approximately 10 mrem to a member of the public at 

the site boundary (EPA, 1989). 

 

The perimeter average for DHEC tritium in air activity (3.69 pCi/m3) was lower than the DOE-SR 

perimeter average activity (12.70 pCi/m3). These variations could be caused by different sampling 

locations, number of locations, sample frequency, and method of calculating air concentration. 

 

Average tritium in air activity at the SRS perimeter reported by 

DHEC for 2021 was lower than reported in 2020, whereas 

DOE-SR activity was higher in 2021.  These levels have 

fluctuated over the last five years.  Section 1.5.0, Figure 4 

illustrates data trends of atmospheric tritium activity for DHEC 

and DOE-SR as measured and calculated at the SRS perimeter.  
 
Tritium in Precipitation 
 

In 2021, DHEC and DOE-SR averages for tritium activity in 

precipitation were well below the Environmental Protection 

Agency standard of 20,000 pCi/L for drinking water (EPA, 

2020). Section 1.5.0, Figure 5 shows average tritium in precipitation activity for SRS perimeter 

locations and illustrates trending tritium in precipitation values for DHEC and DOE-SR from the 

last five years.  

Glass fiber filter being collected for total suspended particulates:  Used filter (left) vs. unused filter (right) 

Example of dosimeters present at 

19 locations 
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During the 2021 sampling period, tritium detected in precipitation ranged from 213.2 pCi/L (Dark 

Horse (DKH)) to 9702.0 pCi/L (found on-site at Burial Ground North (BGN) within November). 

The maximum reported value for DHEC perimeter locations was collected at the JAK air station 

with 723.8 pCi/L within October.  The DHEC average measured activity for perimeter locations 

above the lower limit of detection for tritium in precipitation was 323 (± 158.7) pCi/L. The DOE-

SR average measured value for tritium activity in precipitation at the SRS perimeter locations was 

580 (± 310.8) pCi/L (SRNS, 2022).  

 
1.3.0 CONCLUSIONS AND RECOMMENDATIONS 
 
All DHEC data collected in 2021 confirmed reported DOE-SR values for gross alpha/beta, ambient 

beta/gamma, and tritium in the environment at the SRS boundary with no anomalous data noted for 

any monitored parameters.  

 

Due to continued potential releases from site facilities (tritium facilities, separations areas, etc.), 

DHEC will continue to collect weekly TSP for gross alpha/beta, monthly atmospheric and 

precipitation tritium samples, and quarterly ambient beta/gamma samples. 

  

Silica Gel Column Collecting atmospheric moisture from silica gel through distillation 



























































































































































































































































































https://commons.wikimedia.org/w/index.php?title=User:HydrogeologyEng&action=edit&redlink=1
https://commons.wikimedia.org/wiki/File:Nested_well_and_well_cluster.jpg
https://commons.wikimedia.org/wiki/File:Alpha_Decay.svg
https://commons.wikimedia.org/wiki/File:Beta-minus_Decay.svg
https://commons.wikimedia.org/wiki/File:Gamma_Decay.svg
https://commons.wikimedia.org/wiki/File:RadiationPenetration2-pn.png




https://www.flickr.com/photos/51009184@N06/4730394515/in/album-%0972157631519286786/
https://www.flickr.com/photos/51009184@N06/4730394515/in/album-%0972157631519286786/
https://www.flickr.com/photos/51009184@N06/6195847930/in/album-%0972157631519508547/
https://www.flickr.com/photos/51009184@N06/6195847930/in/album-%0972157631519508547/


http://hps.org/publicinformation/ate/q9778.html

