
Hydrogeologic Tour of SSFL
Stop 1 – Expendable Launch Vehicle (ELV) Site

The first stop will be in the north-central part of SSFL at a site referred to as the ELV. At this

stop, the Groundwater Advisory Panel will point out some of the geologic and topographic

features that influence the local groundwater conditions. This stop will include a corehole (C-7)

that illustrates many of the innovative tools that have been used to characterize the subsurface.

Some of the characterization technologies will also be on display. An explanation of why the

corehole location was selected will be provided along with an explanation of key findings.
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Geologic Framework at SSFL

Basement rocks of Simi Hills primarily of sedimentary origin, part of Western Transverse 

Ranges.  The Chatsworth Formation underlies nearly all of SSFL, was deposited 65-70 

million years ago and is ~6,000 feet thick.  Its geologic evolution is complex and includes 

several episodes of deformation including tectonic extension, rotation, compression and 

shearing.  The Western Transverse Ranges are currently in north-south compression.

Chatsworth Formation Lithology 

Predominately sandstone, with 

interbeds of siltstones and 

shales.  Conglomerates also 

present.

Basin Plain

Middle Fan

ShelfSlope

Inner

Fan

Middle 

Fan

Outer

Fan

With Modifications From 

Mutti and Lucchi (1972)

Shore 

Line

Submarine 

Slide

Basin Plain Submarine Fan Slope Shelf

Turbidite Sands (Channel Deposits)

Clay  (Interchannel Deposits)

Turbidite Sands and Clay

(Interchannel Deposits)

Turbidite Sands and Clay (Interchannel

Deposits)

Turbidite Sands (Channel Deposits)

Conceptual Location of SSFL

Continental 

Submarine 

Slide

Submarine Fan

Fine-Grained Unit

Sandstone

Fine-Grained Unit

Fine-Grained Unit (Detail)

Sandstone

Sandstone, 

dipping beds (~30o)

Conglomerate in Sandstone

Sandstone

Continental

Outer Fan

Inner 

Fan

Lithology 

Cross-section
Plan    View

SSFL Chatsworth 

Formation 

stratigraphic 

column

Cross-section

SSFL Depositional Environment:  

Interpreted by Link to have been 

deposited on surface of sand-rich 

submarine fan at depths between 

600 and 3,000 feet.

Note:  Position of photos 

in stratigraphic column 

not representative of 

actual
Page 5



South
SouthwestNortheast East

Visible fracture spacing in outcrop varies across SSFL…

Panoramic

View  from ELV 
(created using Google 

Earth®)

Range of 

panoramic view  

shown above

…..and the geomorphic expression of faults and fault features also varies

Ridge structure 

Fractured 

sandstone

Absence of  

gouge. 

Sandstone 

minimally 

fractured

Fault gouge

Sandstone

Fault trace

Sandstone

Gouge

Bedding 

surfaces

Top 

surface of 

dip slope

Shale 

Sandstone & shale 

Fracture patterns in small scale 

outcrops are useful for describing 

patterns at larger scales 

Fault trace

Deformation bands 

SSFL 

Geologic 

Map

Page 6



NW SE

Kc TTl Tss Tsi Kc Tcb Tm

NW

NE

SW SESW SE

NESW
l TTlv Tss

Tsi
KcKc

Page 7



26/04/2011 1

The Discrete Fracture Network (DFN) Approach

Core Drilling and 

Inspection

Continuous cores 5 ft (1.5 m) 
in length are obtained by 
drilling. The geology and all 
features of potential 
hydrogeological relevance 
(e.g., fractures, fracture 
coatings, weathering) are 
described and recorded into 
an electronic database. 

Contaminant Analysis

Samples of the core are removed and 
crushed. The crushed rock is placed in 
containers with methanol for 
microwave extraction. Volatile organic 
contaminants extracted from the 
crushed rock are analyzed by GC or 
GC/MS. Direct injection of the 
methanol extractant and a GC/ECD 
detector results in extremely low 
detection limits. Other samples of the 
core are collected for measurement of 
physical, chemical, and microbial 
properties/characteristics.

Measurement of Properties/Characteristics

Rock physical and chemical properties such as 
porosity, bulk density, hydraulic conductivity, diffusion 
coefficient, fraction of organic carbon, and mineralogy 
are measured on samples collected from the core.
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Packer Tests K-Profiler

Hydraulic tests are conducted in short (1-5 m) 
intervals chosen based on the geologic and 
fracture logs to provide measurements of 
hydraulic conductivity and fracture apertures. 
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Geophysics and Hydrophysics

Geophysical logging (e.g., gamma, 
resistivity, conductivity, televiewer) is 
used to identify geological 
characteristics relevant to 
groundwater flow pathways

Multilevel Systems

A commercially available MLS with many 
monitoring ports (10-40) is installed to 
produce detailed profiles of hydraulic 
head and water chemistry.  The 
monitoring intervals are selected based 
on examination of all of the data from the 
hole and the core analysis.
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Corehole C-7 Characterization

DFNTM Data Sets

Corehole C-7

Site Boundary
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