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Executive Summary 
This report contains information regarding the July 4, 2022, H Canyon radiological liquid spill event and 
response actions. Observations and data gathered support that there was no release offsite, to Waters of the 
State, or to the environment. Further data gathered supports that the amount of radiological liquid that 
spilled to paved areas of SRS did not contain any constituents of reportable quantity.  As a U. S. 
Department of Energy (DOE) facility, the Savanah River Site (SRS) follows reporting protocol of releases 
to the environment as directed by Comprehensive Environmental Response, Compensation, and Liability 
Act of 1980 (42 U.S. Code Subchapter I) and the U.S Environmental Protection Agency (EPA) List of 
Lists (EPA 550-B-21-001). The list provides the names of chemicals and radionuclides subject to reporting 
requirements with the corresponding reportable quantity. 
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1.0 Facility Information 
 

The U.S. Department of Energy (DOE) Savannah River Site (SRS) was constructed during the early 1950s 
to produce the basic materials used in the fabrication of nuclear weapons, primarily tritium and plutonium-
239, in support of our nation’s defense programs. Five reactors were built to produce these materials. Also 
built were several support facilities including two chemical separations plants, a heavy water extraction 
plant, nuclear fuel and target fabrication facility, a tritium extraction facility, and waste management 
facilities. 

Production of nuclear materials for national defense, other government programs, and some civilian 
programs continued until the early 1990s, when the major focus shifted to remediation and restoration. 
Presently, efforts to restore the environmental integrity and usability of the land area and resources continue, 
while looking to the future to acquire new missions that enhance national security, develop technological 
solutions, and provide clean energy capability. 

1.1 Site Description 
 

SRS is located in the western region of South Carolina and bordered by the Savannah River and Georgia 
on the western side (Figure 1-1). The site occupies approximately 310 square miles, principally in Aiken and 
Barnwell Counties. The site is located in a rural environment where the average population density in the 
surrounding counties is 107 people per square mile. The largest concentration of people is in the Augusta, 
Georgia metropolitan area, approximately 20 miles from the site. Based on 2010 U.S. Census Bureau data, 
the population within a 50-mile (80-kilometer) radius of SRS’s H Area is approximately 803,370 people. 

1.2 H Canyon Description 
 
H Canyon is the only operating radiologically shielded chemical separations facility in the United 
States.  Since 2003, H Canyon has recovered highly enriched uranium from various sites across the DOE 
complex and from foreign test reactors. DOE has previously used H Canyon to blend down highly enriched 
uranium into low enriched uranium fuel. H Canyon is now primarily focused on supporting the Accelerated 
Basin De-inventory which allows SRS to process all remaining spent nuclear fuel in L-Basin through H-
Canyon without recovery of Highly Enriched Uranium and immobilize the resulting dissolved material to be 
disposed of at a future repository. 
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Figure 1 SRS Map 
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2.0 Spill Event Description 
 

On the evening of July 4, 2022, SRS responded to a radiological liquid spill at H Canyon. At 19:47, during 
operator rounds, an outside facility operator noticed liquid on the ground outside of a containment dike for 
a stainless steel  tank near the 294-H Sand Filter. No transfer was currently in progress. The temporary tank 
transfer system was being used to support dewatering 294-H Sand Filter sump of contaminated rainwater/ 
condensation to support an upcoming inspection. Liquid was found to have spilled out of the tank, into the 
secondary containment, and onto the pavement. At 20:42, SRS Operations Center (SRSOC) received a call 
from H Canyon to notify that the spill had occurred. It was also noted that it was raining at H Canyon at the 
time. 

At 21:02, SRSOC contacted the Site Environmental Protection Coordinator (SEPC) to inform him that a 
radiological liquid spill had been observed at a stainless steel tank. The tank is commonly referred to as a 
“tuff tank” by facility personnel and was reported as such during the initial response. The facility responded 
with immediate actions to contain the spill with sandbags and absorbent materials, surveys of the 
surrounding area, and operational notifications. At 21:14 as a precautionary measure, a Protective Action 
to “Remain Indoors” was implemented in H-Area. The “All Clear” was given for H-Area at 23:23, ending 
the Protective Action.  At 23:30 SRSOC provided the SEPC an update that the sandbags had been placed, 
and the liquid had been contained. The SEPC was informed that the total amount of the spill was 
approximately 150 gallons and that it was no longer raining. Additional actions taken within the first 24 
hours of the spill included tarping the spill area, pumping down radiological liquid in the temporary 
containment dike, surveying the area, and applying a coating to fix contamination to the asphalt. 

On the morning of July 5, 2022, the SEPC and the Stormwater Subject Matter Expert (SME) visited the 
spill location and outfalls around the facility. A damp area was observed on the paved surface at the H-06 
Industrial Stormwater Outfall. This outfall is paved and connects to a concrete ditch. Based on field 
observations, the SEPC and Stormwater SME concluded the spill did not reach the ground or Waters of 
the State. The facility conservatively estimated that 5 gallons reached this paved area. Surveys were 
performed for the paved surfaces and concrete ditch at the outfall on July 5, 2022. Initial surveys identified 
transferable and fixed contamination. The area was posted and barricaded for radiological concerns. More 
detailed surveys were performed on July 7, 2022 and are included in this report. On July 5, 2022, the SEPC 
made an Informative Notification to the South Carolina Department of Health and Environmental Control 
(SCDHEC) Aiken Emergency Response Team (ERT) member to provide information on the spill event. 
As requested, a summary of the discussion was emailed to the ERT member. 

Additional rainfall data was gathered from the night of the spill. The rainfall total for the H-06 drainage 
basin for July 4, 2022, was 0.01 inches. Archived radar imagery and facility personnel reporting support 
rainfall occurred between 19:32 and 20:52 on July 4, 2022. Historical weather data gathered was provided 
by the Savannah River National Laboratory (SRNL) Atmospheric Technologies Group. 

A site visit was conducted by SCDHEC Aiken ERT member on July 11, 2022, to observe the spill site. H 
Canyon personnel shared the spill response actions taken around the tank. The SCDHEC ERT member 
was able to view the barricaded paved area as well as the subsequent coating applied to fix contamination 
to the asphalt. After visiting the spill area at the tank, the SCDHEC ERT member was taken to the H-06 
Outfall and was able to view the outfall with filtration bags in place. A combination of peat moss bags and 
sandbags were used in the facility structure to prevent contamination from leaving the concrete ditch. As 
of July 14, 2022, approximately 120 cubic feet (ft3) of low-level waste was generated from spill response. 
A summary of the SCDHEC Aiken ERT member visit and photo summary of the spill event was emailed 
to the ERT member. Attachment A provides the photo summary of the spill event. 
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Figure 2 H-06 Outfall Area Map
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3.0 Calculated Volume of Spill Summary 
 

The facility initially estimated that up to 150 gallons had spilled from the stainless steel  tank, into the 
secondary containment, and onto the asphalt during the night of the spill. The tank is a Transtore Tank that 
has a capacity of 550 gallons. After the spill event, the facility performed a calculation to determine the 
volume of radioactive solution that spilled from the tank onto the pavement, and into an adjacent culvert 
leading to the H-06 Outfall (referred to as H-6 Outfall in Attachment B). The spill volume that went onto 
the pavement and into the culvert is at least 38 gallons due to the tilt of the containment dike. Since the dike 
is constructed of flexible material held in place by metal struts that allow flexing of the material at the 
overflow point, it is reasonable to assume that the actual spill amount is greater than 38 gallons. An 
estimated spill volume of 100 gallons is more than double the calculated amount and should be reasonable 
for determining response actions. The facility maintains the conservative estimate that no more than 5 
gallons of the spill reached the paved area at the H-06 Outfall. Attachment B provides a calculation summary 
of the spill event.
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 4.0 RPD Survey Summary  
Subsequent data gathered supports the assertion that the spill stayed onsite and did not reach the 
environment. Radiological surveys within the concrete ditch have detected within clean limits before any 
stormwater reaches an earthen pathway to Waters of the State. On July 5, 2022, the Radiological Protection 
Department (RPD) initiated daily readings at the H-06 Outfall to monitor conditions. Based on survey 
results, RPD established a barricaded area at the H-06 Industrial Outfall. At the outfall there is a transition 
from a reinforced concrete pipe to a concrete ditch. This concrete ditch continues for approximately 1,130 
feet before stormwater can reach ground. The distance from the beginning of the earthen pathway to Waters 
of the State is an additional 670 feet. In total, the distance from the H-06 Outfall to Waters of the State is 
1,800 feet. RPD is currently monitoring the barricaded area at the outfall after every rain event. Attachment 
C provides RPD survey results. 
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5.0 Water Sampling Summary 
 

Stream monitoring was conducted at McQueens Branch and Upper Three Runs. In relation to the spill site, 
the nearest sampling point for Waters of the State is McQueens Branch. Stream sampling conducted at the 
nearest sampling points on McQueens Branch has shown results within U.S. Environmental Protection 
Agency (EPA) drinking water standards. 

Continuous sampling on Upper Three Runs composite samples indicates levels within EPA drinking water 
standards prior to reaching the Savannah River. SCDHEC was provided a split sample from July 8, 2022, 
at McQueens Branch. On July 13, 2022, SRS added an ISCO sampler to collect composite samples at 
McQueens Branch. SRS offered to provide SCDHEC split samples if requested. SCDHEC established a 
sample location at McQueens Branch on July 19, 2022. 

The SRS liquid effluent outfalls are part of the Environmental As Low As Reasonably Achievable (E-
ALARA) program, and results are compared to the DOE Derived Concentration Standards (DCS) (DOE-
STD-1196-2011). The H-06 Outfall location is currently under the NPDES Stormwater Program and not 
in the Radiological Liquid Effluent Program requiring E-ALARA. This is due to there being no facility 
liquid effluents as radiological source contributors. The DCS is applicable when the average concentration 
at the outfall is greater than the DCS threshold for 12 months. At that point, DOE Order 458.1, Radiation 
Protection of the Public and the Environment, requires a Best Available Technology process to ensure the 
effluent source is reduced. The samples collected were compared to those DCS threshold levels. It is 
important to note all stream sampling results were less than 1 percent of the associated DCS values. 

The stream surveillance program results are also compared to the EPA drinking water standards for 
recommended speciation and standard values for Sr-90 and the uranium isotopes. SRS compared the results 
to the EPA maximum contaminant levels (MCLs) and the control locations upstream of any SRS influence. 
Attachment D provides stream sampling data.
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Figure 3 Water Sampling Map 



  

 

 

6.0 Calculation of Radioactivity Summary 
 

H Canyon RPD provided monitoring at the spill area around the tank. Calculated curie amounts of spilled 
radiological liquid onto paved surfaces indicates no Reportable Quantity (RQ) could have been met if the 
spill had reached the environment. Based on surveys, RPD confirmed the spill site was not an airborne 
contamination area. Additionally, the immediate action of applying a coating to the paved surface was 
undertaken to prevent any potential contamination from migrating from the spill area. The facility 
conducted a controlled flush with filtration bags in place on July 7, 2022, for any residual contamination 
that may lead to the outfall. Samples were collected of the tank/secondary containment on July 7, 2022 and 
analyzed by SRNL. The calculation for the estimated curie amount spilled to paved surfaces on July 4, 
2022, is provided in Attachment E. 
 
 
 
 
 
 
 
 

 














































































































































