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Sodium Reactor Experiment (1958)
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Why Did We Build the Sodium Reactor 
Experiment (SRE) ?

• Development of the “next generation” commercial nuclear 
power plant to supersede boiling water reactors (BWRs) 
and pressurized water reactors (PWRs)

• Enhanced efficiency and safety of low pressure sodium 
coolant over high pressure water

• Precursor to sodium cooled fast reactor designs of the 
1970s and 1980s

• In 1985 the SRE was designated by the ANS as a National 
Nuclear Landmark
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SRE Made National Nuclear Landmark In 
November 1985
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AI’s Nuclear Research was Openly
Publicized in the Media

• TV – Ed Murrow Show – Nuclear power for Moorpark –
November 12, 1957 – Televised November 24, 1957

• TV – Science show –Schoolgirl toured the Canoga facility 
and SSFL - Shown the SRE and Hot Lab - 1958

• Numerous teacher and student tours of SSFL in the 1960s
• Internal NAA SkyWriter newspaper covered all nuclear 

programs including SRE
– Employees free to take home, and show friends and 

neighbors
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SRE Goes Critical April 25, 1957
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AEC Chairman Lights Moorpark – Nov. 12, 1957
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SRE Televised on Ed Murrow “See It Now” 
Show – November 24, 1957
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SRE Reaches 20 megawatts – May 21, 1958
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Junior High Girl Tours SRE Shown on Channel 
13  TV Science Show – May, 1958



Rocketdyne 
Propulsion & Power

Teachers Visit SSFL – July 1965
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Students Tour SRE – December, 1965
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Students, Teachers Visit SSFL – February 1966
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Students View SRE and SNAP 10A – March, 1966
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Students Visit SSFL – March 1966
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SRE Design
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Construction & Operational Schedule

• Design began June 1954
• Construction Began April 1955
• Construction completed February 1957
• First critical April 1957
• Full Power May 1958
• Core damage accident July 1959
• Restarted September 1960
• Shutdown February 1964
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Santa Susana Field Laboratory (SSFL) Area IV Radiological Facility Status
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Sodium Reactor Experiment (1958)
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SRE Complex Plan
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SRE Refueling Head
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SRE Engineering Design

• Fuel Enriched uranium metal
• Fuel cladding Stainless Steel
• Moderator Graphite
• Primary coolant Sodium
• Secondary coolant Sodium
• Electrical plant Steam powered turbine
• Design Power level 20 megawatts (thermal)
• Electrical power generated 37 million kilowatt-hrs
• Operated 27,000 hours
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SRE Layout
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SRE Cooling System
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SRE
Cutaway



Rocketdyne 
Propulsion & Power

SRE Accident
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SRE Accident – July 1959
• Tetralin pump bearing coolant leaked into 

primary sodium coolant 

• Tetralin residue blocked inlet coolant orifices 

• Cladding in 13 of 43 fuel assemblies melted

• Solid uranium fuel did not melt but collapsed to 
bottom of pressure vessel

• Pressure vessel remained intact and fuel 
continued to be cooled by sodium coolant.

• Some contamination of building interior 
occurred due to leaks in vessel penetrations

• Fuel was removed, declad in the Hot Lab, and 
shipped offsite

• 55,000 pounds of primary contaminated sodium 
was drained and shipped to Hanford

• A new core and new sodium coolant was loaded 
and the reactor continued operation from 1960 
until 1964
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SRE Accident
Occupational and Environmental Impact

• No radworkers exceeded federal exposure limits
• 28 curies of Xe-133 and Kr-85 gas was released from the hold-up 

tank in controlled conditions and in low concentrations that met 
federal airborne limits

• If the wind was blowing directly to the nearest resident in Susana 
Knolls, the exposure would be 0.018 millirem

• Soil, vegetation, and water sampling at the time did not indicate any 
increase in environmental radioactivity

• Subsequent off-site soil sampling in 1992-94 did not observe any 
contamination in the vicinity of SRE

• 115 soil samples taken on-site at the SRE location show only low 
levels of cesium-137 below the soil cleanup guidelines
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Valley Green Sheet – August 31, 1959

AI’s press 
release on the 
SRE accident 
was not very 
explicit or 
informative
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SRE Remediation
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SRE Remediation

• Fuel and sodium removed 1967
• Decontaminated and decommissioned (D&D) 1974 - 1983
• ESG Final Status Surveys 1978 - 1983
• ANL Verification Surveys 1979 - 1984
• Released for unrestricted use by DOE 1985
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SRE Release Documentation

• EXG-DOE-13367 (DOE-SF-4), “Sodium Reactor 
Experiment Decommissioning Environmental Evaluation 
Report”, February 23, 1982.

• ESG-DOE-13403, “Sodium Reactor Experiment 
Decommissioning Final Report” August 15, 1983

• N704TI990027 through N704TI990039, “Radiological 
Survey Results – Release to Unrestricted Use - SRE”  
1978-83

• DOE/EV-0005/46 (ANL-OHS/HP-84-101), “Post 
Remedial Action Survey Report for the Sodium Reactor 
Experiment Facility.”  February 1984
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SRE Excavation - July 1979
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SRE Excavation - July 1979
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Biological Shield - August 1979
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SRE Excavation - August 1979
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SRE Pond Excavation – August 1979
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SRE Excavation – January 1980
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SRE Excavation – December 1980
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SRE Excavation – December 1980
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Post Excavation ~1981
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SRE Radiological Survey Areas 1978-83
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SRE Soil Sampling Locations
Rockwell 1978-83

ANL  & Rockwell 1979-82

Rockwell 1995 Area IV
Survey
Boeing Leachfield 
Excavation 2000

DHS & Boeing 2001

Boeing 2001

Boeing 2002
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Gross Beta Results for SRE Soil
Region Date No. samples Gross Beta Range 

(pCi/g)
I 1978 27 16 - 45

II N/A 0 N/A

III N/A 0 N/A

IV 1978 34 9.4 - 80

V 1978 22 + 42 6.6 - 49

VI 1978 18 Maximum 32
Average 22

VII 1983 Approx 100 12 - 90
Average 29

VIII N/A 0 N/A

IX 1983 108 Maximum 98
Average 33

X 1983 25 Maximum 28
Average 25

Building 143 1983 ? Maximum 96
Average 51



Rocketdyne 
Propulsion & Power

Post Remedial Soil Sampling
Survey Date Location Number

samples
 Cesium-

137 (pCi/g)
Analytes

ANL samples taken  as part 
of the Final Status and 
Verification Surveys

1981 Sub-building 
excavation and 
pond

60 <MDA – 3.1 Gamma emitting 
radionuclides, 
uranium, Sr-90

Samples taken during Area 
IV survey

1995 Pond, leachfield 
& bldg

8 <MDA – 2.4 Gamma emitting 
radionuclides, H-3, 
Sr-90, uranium, 
thorium, plutonium

Samples taken under septic 
tank and leachfield

2000 Septic tank, 
leachfield

11 <MDA – 0.65 Gamma emitting 
radionuclides

Boeing samples taken at 
mercury soil area

July 
2001

Mercury soil 8 <MDA – 0,25 Gamma emitting 
radionuclides

DHS samples taken at 
mercury soil area

July 
2001

Mercury soil 8 <MDA – 0.33 Gamma emitting 
radionuclides, 
uranium, thorium, 
gross α/β

Post-excavation samples 
taken in north & west trench

July 
2001

North & west 
trench

8 <MDA – 1.2 Gamma emitting 
radionuclides

Samples taken from pond and 
pond drainage

Sept 
2002

Pond & pond 
drainage

12 <MDA – 2.6 Gamma emitting 
radionuclides
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Rockwell Soil Sample Locations in Region V
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Rockwell Soil Sample Locations in Region VI
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ANL Soil Sample Locations – 1979-82
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ANL Soil Sample Locations – 1979-82
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Rockwell Soil Sample Locations – 1979-82
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ANL Soil Sample Locations (SRE Pond)
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SRE Cleanup Standards
Media SRE Cleanup Standard Today’s Standard

Surface total alpha 100 dpm/100 cm2 100 dpm/100 cm2  (for Pu)
1,000 dpm/100 cm2  (for Th)
5,000 dpm/100 cm2  (for U)

Surface removable alpha 20 dpm/100 cm2 20 dpm/100 cm2  (for Pu)
200 dpm/100 cm2  (for Th)
1,000 dpm/100 cm2  (for U)

Surface total beta 0.1 mrad/hr at 1 cm 1,000 dpm/100 cm2  (for Sr-90)
5,000 dpm/100 cm2 

Surface removable beta 100 dpm/100 cm2 200 dpm/100 cm2  (for Sr-90)
1,000 dpm/100 cm2  (for mixed 
fission products)

Soil
Near surface
Below 3 m

100 pCi/g gross beta
1,000 pCi/g gross beta

Isotope specific limits

Concrete Rubble 100 pCi/g
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Compilation of Post-Remedial Cesium Data for SRE
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Cesium-137 Statistics Summary

• Minimum 0 pCi/g (gross)
• Maximum 3.1 pCi/g (gross)
• Mean 0.31 pCi/g (gross)
• Background 0.21 pCi/g (95th percentile)
• Cleanup standard 9.2 pCi/g (net)
• Net = Gross – Background
• Mean Theoretical Risk* 7.2 x 10-6 (net)
• Mean Dose 0.36 mrem/y (net)

* Assuming the linear no threshold model of radiation risk is 
valid at dose rate 1000 times less that background radiation 
levels
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Demolition of the Sodium Reactor Experiment (1999)
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SRE Location – December 2003
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What Next?

• All post remedial soil 
sampling has 
demonstrated that
– residual contamination 

is well below cleanup 
standards

– the site meets 
CERCLA standards

• Additional wells will be 
sunk to investigate if SRE 
has impacted groundwater
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