
Santa Susana Field Laboratory
Simi Hills Matrix Diffusion 

Hypothesis
Source: Parker, Cherry presentation to DTSC

Investigative Activities

Above are pictures to 2 types of multilevel well systems being utilized at 
the site

Drilling, Coring, and Analysis

Drilling at the site Rock core samples are 
collected and logged

Rock core samples are 
collected at frequent intervals.  
The core is crushed and 
preserved for analysis

Laboratory results are shown 
here versus depth providing a 
detailed profile of the 
contamination.

The results from the multilevel wells.  It provides a vertical profile of 
the water level elevations and the contaminant concentrations.

As groundwater flows through 
the source zone, a groundwater 
contaminant plume forms.  The 
presence of fractures creates a 
complex plume. 

As high concentrations of the 
contaminants is transported via 
groundwater flow, the 
contaminants diffuse into the 
surrounding matrix due to 
concentration gradients.

Pure TCE released at the site as a 
dense (heavier than water) non- 
aqeuous phase liquid (DNAPL). It 
passes down through the sediment.  
When it reached the bedrock is 
continues to move downward 
through the fractures in the bedrock.

Over time, DNAPL mass is 
transferred into bedrock matrix 
through diffusion resulting in a 
large mass of TCE within the 
rock.  

The overall effect of matrix diffusion is the retardation of groundwater plume.

IT IS IMPORTANT TO NOTE THAT MATRIX DIFFUSION IS A 
WORKING HYPOTHESIS FOR SSFL.  THE POTENTIAL 
EFFECTS OF MATRIX DIFFUSION MUST BE 
SUBSTANTIATED THROUGH THE COLLECTION OF SITE- 
SPECIFIC DATA.  DTSC IS DIRECTING BOEING TO INSTALL 
ADDITIONAL COREHOLES OFFSITE TO THE NORTHEAST 
ALONG WITH OTHER WORK TO ASSESS MATRIX 
DIFFUSION AND TO BETTER DEFINE GROUNDWATER 
MOVEMENT AND CONTAMINANT MIGRATION.

Groundwater Monitoring

There are over 450 monitoring wells at the site.  Groundwater 
samples are collected throughout the site on a quarterly basis. 
DTSC collected split-samples to confirm results.

Geology
Underlying the site is a geologic 
formation referred to as the Chatsworth 
Formation.  The Chatsworth Formation 
is made up of large sandstone layers 
with  siltstone/shale layers distributed 
throughout.  

Simi Valley, Simi Hills, and the Santa 
Susana Mountains are a result of the 
folding of the rock beds into a structure 
called a syncline.  The Simi Hills is the 
north leg of the fold and therefore the 
rock beds at the site are tilted to the 
northeast. 

Faults are present at the site.  In 
general, they are oriented either west- 
east or northeast- southwest

Sandstone, Siltstones, and Shales

SANDSTONE – Faster 
groundwater movement

SILTSTONE/SHALES – 
Slower groundwater 
movement

Seep/Springs have been mapped onsite and around 
the site.  Samples have been collected from the 
seeps/springs.  There was one location onsite with 
TCE detections.  There were low-level detections in 
the north which were not present in the DTSC split 
samples.  Additional sampling by both DTSC and 
Boeing has been completed at these locations.  The 
initial detections were not repeated.  

Seep/ Spring Sampling

tWell 1 is an open borehole well: groundwater samples would not contain contaminants since 
contamination is constrained by a fine-grained shale unit below the depth of the wells.
Well 2 is an open borehole well; groundwater samples may contain detectable concentrations of 
contaminants but these reported concentrations may be artificially low due to dilution.
Well 3 is a multilevel well (sample ports shown in yellow).  Multiple groundwater samples are collected 
from the well providing a representative profile of the contaminants.





Group 6 RFI – Santa Susana Field Laboratory

Santa Susana Field Laboratory RFI Group Areas

The Santa Susana Field Laboratory (SSFL) RCRA Facility 
Investigation (RFI) Program is divided into 10 RFI Groups. The 
Group 6 RFI area is located in the northeastern portion of the 
Area IV administrative area.

Scope of Review of RFI Reports

•Site History and Chemical use

•Site Conditions

•Nature and Extent of Chemical Impacts for All Media

•Review Key Decision Points for Characterization

Group 6 RFI Sites

Four RFI sites are located within the Group 6 area, the 
Sodium Reactor Experiment (SRE) Complex, the Old 
Conservation Yard, the New Conservation Yard, and the 
Building 064 Leach Field. The SRE Complex was used for 
nuclear power reactor and supporting operations. The Old 
Conservation Yard and New Conservation Yard were used 
for storage of salvageable materials. Building 064 was used 
for storage of packaged source material and nuclear 
material.

New Conservation Yard

The New Conservation Yard (NCY) RFI Site includes a 
former, fenced-in salvage yard, which was used between 
1977 and the 1990s for temporary storage of equipment and 
salvageable materials.

The NCY also includes former Building 040, which was 
constructed in 1960 and was used to house sealed check 
sources and a laboratory. The existing ash pile resulted from 
incinerator operations located near Building 040. All 
structures have been removed, with the exception of an 
asphalt-lined ditch that leads from the road south of the OCY 
to the natural drainage in the center of the NCY site.

Areas identified and proposed for CMS:
•Former storage yard (Metals)
•Ash pile (PAHs, Dioxins, Metals)
•Drainage (PAHs, Dioxins, Metals)

RFI Objectives
•Identify sources of chemical contamination, what 
chemicals are involved, and the extent of their 
occurrence

•Evaluate where chemical contaminants are, where 
they go, and how they get there

•Gather data needed to make decisions on interim 
or final cleanup measures

•Obtain sufficient info to complete a risk 
assessment

Preliminary Findings
•Deficiencies noted – more characterization 
needed to determine nature & extent of 
contamination

•RFI identified contaminated areas that will be 
further evaluated for cleanup options during 
the CMS

•DTSC will require more areas to be evaluated 
for cleanup, in addition to those initially 
proposed by Boeing

Sodium Reactor Experiment (SRE) Complex

The SRE facility consisted of a group of over 15 buildings and 
structures related to the support and operation of the reactor. 
During SRE operations, these buildings and support activities 
included: a toluene process/tetralin heat exchanger area, a former 
SCE steam power plant including a cooling tower, a box shop, a 
sanitary leach field, sodium cleaning areas, three former fuel USTs, 
and four transformer locations. Solvents were likely discharged to 
the ground north of the box shop. Some of these buildings were 
used for non-SRE activities after facility de-activation and before 
demolition. 

The SRE was a liquid-metal cooled nuclear power reactor built in 
1957 (contained within Building 143) and operated between 1957 
and 1964. It used sodium as the primary coolant. In 1959, a partial 
meltdown occurred at the SRE reactor, which was shut down to 
repair the core due to a cooling failure and resultant damage of the 
fuel assemblies. In 1964, liquid waste was released from below- 
ground storage tanks installed near the edge of the hillside north of 
Building 143 to the SRE Pond. The facility ceased operation in 
1967, and subsequently underwent decontamination and 
demolition.

Decommissioning activities included removal of contaminated 
building structures, and excavation of soil and bedrock. Excavation 
activities included areas north and east of the former Reactor 
Building 143, near the former Engineering Test Building 003, as 
well as at the SRE Pond. All SRE-related buildings have been 
removed, including tanks, transformers, and asphalt cover. Current 
conditions at the SRE RFI site include erosion control measures 
installed at the mercury-impacted soils and along the drainage 
below the SRE Pond.

Old Conservation Yard (OCY)

The OCY site was used primarily for staging and 
storage of salvageable materials, including metal 
parts and equipment, from Area IV and DOE 
operations between 1952 and 1977. Salvage 
materials were typically stored in drums. Drum 
storage occurred throughout the site during the 
1960s and 1970s.

In 1977, salvageable material storage was 
transferred to the New Conservation Yard, and the 
OCY was used for material storage by Plant 
Services. Between 1986 and the late 1990s, a 
portion of the OCY was used by SSFL 
transportation department as a storage area for 
shipping trailer/containers.

Other features at OCY included: two large diesel 
fuel above ground tanks, ditch, clarifier, various 
pipelines including the SRE Pond discharge 
pipeline, debris fields, telephone pole storage 
area. In 1990, a small portion of the OCY 
underwent excavation to remove cesium 137- 
impacted soils. All structures, surface debris, and 
pipelines have been removed. 

Building 064 Leach Field

Building 064 was built in 1958 and was used for 
storage of packaged source material (natural and 
depleted uranium, and thorium) and nuclear 
material (enriched uranium and uranium 233). 
Small quantities of chemicals may have been 
used to support site operations. Approximately 
585 cubic yards of contaminated soil were 
removed from the building’s side yard to remove 
cesium 137. The leach field was located below the 
side yard area, and was used between 1958 and 
1961. The leach field and building have been 
removed.

Additional sampling will be required to 
characterize shallow soil beneath former leach 
field

Areas identified and proposed for 
Corrective Measures Study (CMS):

•Former steam power plant area 
(Mercury)
•Former leach field (PAHs, Metals)
•Engineering test building area 
(PCBs, VOCs, PAHs)
•Pond and discharge area (VOCs, 
SVOCs, PCBs, Dioxins, Metals)

Areas identified and proposed for CMS:
•Pond, discharge & drainage (Dioxins, PAHs, PCBs, 
Metals)
•Northeastern debris field and drainage (PAHs, PCBs)
•Northwestern slope (PCBs, metals)

•Eastern debris areas (PAHs, PCBs, Dioxins, 
Metals)
•Former storage areas (PAHs, PCBs)
•Former fuel storage (VOCs)

Leach Field



Area I Burn Pit RCRA Facility Investigation Work Plan, SSFL
What was the Area I Burn 
Pit?

•Established 1958 through 
1971.

• Discontinued in 1971 due to 
“air pollution considerations”. 

•Operated intermittently from 
1971 through 1990. 

•Used for burning, dilution, 
destruction of various 
materials. 

•Six acres, six pits ranging in 
volume from 200 to 10,000 
gallons. 

•Number and locations of  
earlier features evolved 
through time.

•Burn Pit also had 
burial/disturbed areas, drum & 
equipment storage areas, 
above ground storage tanks 
and other structures.

Burn Pits 1961

Burn Pit Modifications 1963

What was Burned or Disposed of at the Burn Pit?

Wastes included:
•450,000 gallons of fuels
•6,924 igniters
•21,300 gallons of process chemicals
•13,810 pounds of reactive metals
•31,717 gallons of organic solvents
•5,121 pounds of explosives
•32,932 cubic feet of toxic gases
•191 gallons of heavy metal toxics

Sources of Waste Materials
•On-site sources (site-wide, including 
Area IV)
•Off-Site sources (i.e., Canoga, 
Vanowen, Desoto & Science Center)

What Chemicals Were Left Behind?

•Chemicals identified during previous investigations 
conducted between 1981 through 2006.

•Need to consider initial materials that were burned, 
destroyed, or diluted in order to evaluate potential by- 
products

•Example – waste burned will potentially result in residual 
thermal decomposition (i.e., burned) products

Was Radioactive Waste Burned or 
Disposed of at Burn Pit?

•Based on review to date, no definitive 
information suggests it has, but questions 
remain…

•Examples: cesium from Canoga & 
Desoto (7 pounds in early 1960’s)

•Sodium (Na), potassium (K), NaK, and 
lithium from Area IV sites

•Materials from radiological buildings in 
Area IV (i.e., 4003, 4009, 4023, 4020)

•Materials from non-radiological buildings 
in Area IV (i.e., 4057, 4065)

Supporting Historical Documentation:

•Inventory logs, records, and available invoices;

•Operations files

•Site/facility investigation files

•Regulatory compliance correspondence, audits, permits, monitoring reports, sampling reports, 
etc.

•Deposition testimonies from former workers
Previous Sample Locations (1981-2006)

Address Historical Features Through Proposed Sample Locations

Feature Location Verification – Aerial Photograph Analysis (1959-1987 Coverage)

Plot Feature Locations Observed from Historical Documents

Are We Looking At Relevant Pathways for Contaminant 
Migration?

Yes. Work Plan addresses the following potential pathways:

•Air dispersion migration from past burning activities

•Groundwater migration

•Surface water and sediment migration

•Soil Vapor migration

How do we deal with the uncertainties?

•Utilize geophysical surveys

•Utilize radiological materials screening survey

•Conduct air dispersion modeling with field validation 
sampling

•Conduct additional sampling and analyses

Proposed Work for Addressing Deficiencies

Utilizes relevant historical information to better describe & delineate 
former chemical use areas

Conduct air dispersion modeling w/field validation sampling to evaluate 
potential pathway of airborne particulates from past burning activities

Will conduct additional multi-media sampling to complete 
characterization and determine site-related chemicals of concern

Conduct radiological materials screening survey to address 
uncertainties




