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Geolo ramework at SSFL

A':' = “. | | - --5"' ,l‘ ‘\‘ - i
‘ - ~ - . ./k\ | -

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 4
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.

NW R W S S s Chatsworth Formation Lithology

IQls Landslide deposits

Predominately sandstone, with

Qa | Alluvium

Interbeds of siltstones and

Teb Calabasas Fm

B shales. Conglomerates also

Ts | Sespe Fm

Tl | LlajasF
Tss S:::: STsana Fm p reS en t n

Tlv | Las Virgenes Fm

Tsi | Simi Conglomerate

Ke | Chatsworth Fm Undifferentiated
=~ or Coarse Grained Units

- Chatsworth Fm. Shale

Faults/Contacts

deformation band (dashed where approx.)

structure (dashed where approx.)

contact, certain or approximately located

— — contact, inferred or poorly located

fault, certain

— — fault, approx. located or inferred
-------- fault, concealed

anticline, approx. located

Mountain Scale Cross Sections

|_____‘. Site Area

E ' SSFL Site Property

Y

SSFL Chatsworth

Formation
stratigraphic
column

Shale 3 — KULCS-3

Interbedded Medium—Grained Sandstone and
Finer—Grained Units Comprised of Thin—Bedded
Fine— and Medium—Groined Sandstone, Siltstone and

Upper Burro Flats Member — KUCUB

Primarily Medium—Grained Sandstone
w/ Minor Silistone/Shale Interbeds

—a—| 0} Bed

Interbedded Fine—graoined
Sandstone, Siltstone & Shale

—a—F1Y Member — KUCE

~

Fine—Grained Sandstone, Siltstone
and Shale

>—_Lower Burro Flafs Member — KUCLB

Primarily Medium—Grained Sandstone.
Alsao Contains Significant Siltistone/Shale
Interbeds

~ . Spa Member — KUCSA

Interbedded Fine & Medium—Grained Sandstone, Silfsi
and Shale

-2—Silvernale Member — KUCSN

Conceptual Location of‘SSFL

Lithology Plan View
Cross-section Sho/rve

Basin Plain | _
Turbidite Sands (Channel Deposits) g TR Suibn?a n Line
Inner lide
Clay (Interchannel Deposits) Fan
Turbidite Sands and Clay (Interchannel ——~ ==, Middle j
Deposits) e Fan j
Turbidite Sands (Channel Deposits) or S“@T' !
rne
Turbidite Sands and Clay Outer - 2 j é
: Fan —
(Interchannel Deposits) |y s mari |
HDmArne/xdn Contifental

With Modifications From
Mutti and Lucchi (1972)

Slope / Shelf

SSEL Depositional Environment:
Interpreted by Link to have been Cross-section

! ' Continental
deposited on surface of sand-rich Basin Plain ~ SubmarineFan  gione  Shelf

submarine fan at depths between — = v v .
600 and 3,000 feet.

Note: Position of photos
In stratigraphic column
not representative of
actual

r o i

- AT

r A

e BT

A

Primarily Medium—Grained Sandstone
w/ Minor Silistone Sandsfone Units

Shale 2 — KUCS—-2

Thin—Bedded Shale, Siltstone and Sandsione.
Middle Sandstone Unit thal Extends Throughout the £
Separates an Upper and lLower Fine—Grained Unit

sage Member — KUCS

Predominantly Medium Grained Sandstone
with Minor Interbeds of Siltstone & Shale

— Upper Bravo Bed

interbedded fine & Medium—Grained Sandsione,
Sittstone & Shale

——— Lower Bravo Bed

interbedded Fine & Medium—Grained Sandstone,
Siltstone & Shale

—a—Upper Line Bed

interbedded fine & Medium—Grained Sandsions,
Siltstone & Shale

-a—lower Line Bed

interbedded fine Grained Sandstfone,
Siltstone & Shale

-—Sage Gamma Bed

Woolsey Member — KUCW

Thin Bedded Sandstone, Sillstone & Shale

Woolsey Sandsfone Bed
Medium Grained Saondstone

Canyon Member — KUCC

Predominantly Medium Grained Sandstone
with Minor Interbedded Silisione & Shale

-a—{Jjpper Canyon Bed
—a——Lower Canyon Bed

Happy Valley Member — KUCH
Thin Bedded Sandsftone, Silistone & Shale

Bowl Member — KUCB

Predominantly Medium Grained Sandstone with
Minor Amounis of Interbedded Fine Sandstones,
Siltstones & Shale.

-—{pper Bowl Bed

Thin Bedded Sandsftone, Silfstone & Shale

-a=—| srwer Bow! Bed

Thin Bedded Sandsftone, Silfstone & Shale

lower Chaoisworth formation — KLC
Stratigraphically Higher Parfs of this Straligraphic
Unit Consist of Inferbedded Sandstone, Silistone
and Shals.

Bedding Typically Three Feel or Less Thicks




Visible fracture spacing in outcrop varies across SSFL...

Panoramic
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(created using Google
Earth®)

> Range of
panoramic view
shown above

\e

Absence of
2 ‘ V el “ | - o o il o e IR gOUQE.
el e,/ WP . | % DR A Sandstone
; - E ,_ e W minimally
LR ’ fractured

-
X
R

Fracture patterns in small scale
outcrops are useful for describing
patterns at larger scales

. k. L O b o TR o
\s‘ ~ P N ! / ,F‘ I = --—-i—ymd'.‘l_" 2
\ ; b, < % —r I
‘\ i/’, .DH‘#«” i 4'5 i
. Ll | | s
\s .. I i !' -
. I ! _ !
B, | T s |
e T 3 i e R B e i S R i e R s S L Gl e i
A 7 e S e RN =
“ ‘ * 3 &
- \“ A -
op \ & A o ‘N%

Bedding
surfaces

£ 7 2
surface of \ g b e

dip slope

Fau

y

Fracture
sapdstone

2 b N ‘
Imagery Date:Oct 1, 200740 \alh Mk ner Eyealt +3801 ft'v §

.....and the geomorphic expression of faults and fault features also varies
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Mountain Scale Cross Sections
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SSFL Site Property

Geologic Units Faults/Contacts

Young alluvial-fan deposits
@ Alluvium

Qof 0ld alluvial-fan deposits

deformation band (dashed where approx.)
— structure (dashed where approx.)

—— contact, certain or approximately located

— — contact, inferred or poorly located

Modelo Fm

fault, certain
Calabasas Fm — — fault, approx. located or inferred

Tsi Tertiary Intrusive

‘Teb.

- -------- fault, concealed
_ Sespe Fm |

Tss.

Tiv

c ] —4— anticline, approx. located
g e = Tl | Llajas Fm PP

ok Santa Susana Fm

Las Virgenes Fm

i - e Kes Kel .
- . e 3 ReD g % Simi Conglomerate
: i b: & Keb : : ;
s 2 o b“" Chatsworth Fm Undifferentiated

Kebfy or Coarse Grained Units
Chatsworth Fm. Shale

A, i BT S Chatsworth Formation Stratigraphy

= = ; /C‘/ Kcu - Upper Chatsworth Fm
1 ] .,]/ Kel Kcus; - Shale 3
e / Kcbf; - Upper Burro Flats Mbr
e \VZ Kel Kce - ELV Mbr
- Kel Kcbf, - Lower Burro Flats Mbr
e Kel = Kcsp - Spa Mbr
= Kesn - Silvernale Mbr

Kel
= G Kel = Kcus, - Shale 2
Tt s o % Kcs - Sage Mbr
; . : Kcsb, - Upper Bravo Bed
Kl s Kcsbs - Lower Bravo Bed
el T Kcsl, - Upper Line Bed
Kesly - Lower Line Bed
Kel b Kewu - Upper Woolsey Mbr
/s - Kcws - Woolsey Sandstone
[ - J s S Kewl - Lower Woolsey Mbr
;’ . k/,ﬂf e Kcc - Canyon Mbr
sl 7 2 . b Kch - Happy Valley Mbr
)/ i Kcb - Bowl Mbr

L Kcb, - Upper Bow! Bed
Kcbs - Lower Bow| Bed
Kcl - Lower Chatsworth Fm

Page 7



UNIVERSITY

GUELPH

Use of Rock Core Use of Drillhole

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
HOLE S e

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

hydraulic conductivity and fracture apertures.

(e.g., fractures, fracture A A
Coatings, Weathering) dlre T TN | Univeriy of Guelp Vet
described and recorded into Packer Tests ' ‘ |

K-Profiler

an electronic database.

Constant
Head
Tanks

—
"

L

| Injection ow »
Line Meters Pump for

filling tanks

and injecting

Contaminant Analysis

Samples of the core are removed and
crushed. The crushed rock is placed In
containers with methanol for

Physical &
Chemical
| Properties

Geophysics & Multilevel
Hydrophysics Systems

Contaminant
Analysis

microwave extraction. Volatile organic e e Toding e m g 2 / By

contaminants extracted from the = ¢ 7 |iGeophysics and Hydrophysics
crushed rqck ar_e.anelllyzed by GC or 4;; Geophysical logging (e.g., gamma,
GC/MS. Direct injection of the | | [resistivity, conductivity, televiewer) is
methanol extractant and a GC/ECD % .| lused to identify geological

detector results in extremely low Movement] | characteristics relevant to

detection limits. Other samples of the ' groundwater flow pathways

core are collected for measurement of
physical, chemical, and microbial

_w ﬂﬂﬂﬁf“ﬁﬂjﬁhﬂmﬁﬁi

City Monitoring U of G Research U of G Research

" 1ot Well N . Hole - W
properties/characteristics. eliNest  Hole-FLUTeMLS  Hole - Westbay
3 Intervals 8-12 Intervals 20-40 Intervals

Multilevel Systems : ol
P . . - - - o] | b
Measurement of Properties/Characteristics A commercially available MLS with many |18
Rock physical and chemical properties such as monitoring ports (10-49) Is Installec to 1168
Ty | RPTOP e produce detailed profiles of hydraulic =gl
porosity, bulk density, hydraulic conductivity, diffusion head and water chemistry. The =1 | [
coefficient, fraction of organic carbon, and mineralogy monitoring intervals are selected based Zﬁ'&
are measured on samples collected from the core. on examination of all of the data from the 3 fee
I hole and the core analysis. il

PPPPP
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CHANGING LIVES
IMPROVING LIFE

Corehole C-7 Characterizatio
DFN™ Data Sets

Depth Data Imperial
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CHANGING LIVES

To measure contaminant concentrations in the blocks of rock between fractures DupROVING Lir

Initial Intermediate
DNAPL dissolves

and diffuses in to matrix

Progressioniof Sample

G'ontainmen:('
A . V Dissolved :
A e
in rock matrix
it f:ﬁil‘ifl'& o ‘iﬂﬁ%:dk zlg)%:f”‘w't‘h ; DNAPL
: SOURCE
| ZONE
e
R S =
"
Continuous Core Core ‘ Rock ‘ Methanol oo 2
W ™ l W ™ ™ T e
Core Drilling} Inspection Sampling Crushing Extraction o -
:
e

I

CORE
LOCATION ROCK CORE

TCE mg/L
0 1 10 100

S —Lp A \- T T \
— fractures M— core
samples <- non-detect
- 1 >
- ....! __1‘ analyzed _
- ~ 3 > Fractures with
e L —
ample lengt -
~ 2 Inches —
— = (| 6 >
g e diffusion halos
Pore water TCE (mg /L)
0 10 20 30 40 50 60
, 0 I | T | T T
50 T . T b
«* water
- Eble .
100 T |
— e
E 150 [ detects
= 200 T
o
S O 250 % - Hole 46B
Corsole: 12 non-detects
300 T
R=34
350 T b, =12 %
e 400 ! ! ! I 1 | I
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Crusher Crushed rock Total TCE (mg/g)





